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INTRODUCTION
Brief Chronology/Timeline of Industrial Uses of
Soybeans
660 CE – The saponins in soybeans start to be used in
making soaps (Qianjin Yifang, by Sun Simo).
980 CE – Soybean oil, used as a drying oil, starts to be used
for caulking boats – probably together with other substances
(Wulei Xianggan Zhi, by Lu Zanning).
1621 – Soybean presscake (or cake, the residue from
pressing the oil from whole crushed soybeans) starts to
be used as a fertilizer (Qunfang Pu, by Wang Xiangjin).
Increasingly it is used to fertilize rice ﬁelds or mulberry
trees in southern China.
1844 Aug.– Unreﬁned soybean oil, used as nondrying oil, is
now used for illumination or lighting by burning it in wicked
lamps like kerosene (Agricultural and Horticultural Society
of India, Proceedings and Report (Calcutta).
1870 Dec. – Emil Bretschneider (M.D., of China) repeats
the ideas that soy oil is used for “lighting lamps. The
Bean-cakes are exported to Swatow [pinyin: Shantou, in
Guangdong Province, southern China] for purposes of
manure in the Sugar plantations (Chinese Recorder and
Missionary Journal {Foochow}, p. 172-78).
1878 – Friedrich Haberlandt of Vienna quotes Mr. Carl
Berndt: “To what extent the [soybean] oil could be used
for industrial [non-food] purposes, especially as a mordant
(Beize) for the dyeing of Turkish-red, which uses very old,
spent oil (that is soluble in carbonic potassium) can only
be established when a sufﬁcient quantity of oil becomes
available” (Die Sojabohne, Part I, pages 10-15).
1880 March 20 – Soybean oil, as a drying oil, is now being
used in making paints. “The oil is available for many uses
– for burning in lamps or even as a substitute for olive oil.
Being somewhat of a siccative [drying] nature, it is not
adapted for a lubricant, but it is for that reason useful as a
substitute for linseed oil in the manufacture of paints and in
other similar industrial arts” (Newbernian {New Bern, North
Carolina}, p. 4).
1895 – Soy sauce starts to be used as a key ingredient in
culture media for growing microorganisms, speciﬁcally
molds (Miyoshi 1895, p. 269-89).
1903 Dec. – Oscar Nagel, in a landmark paper presented

before the Chemists’ Club in New York titled “On vegetable
protein,” ﬁrst describes how to make “vegetable casein” (soy
protein) and how to use it for making industrial products.
The author divides vegetable protein into two main types:
Albumin and casein.
1908 Aug. – Unreﬁned soybean oil is now used as a
nondrying oil to make a substitute for Indian rubber and as
a lubricating oil (as for greasing cart axles) (Y. Nishiyama,
Kogyo Kagaku Zasshi, p. 747-68).
1909 Aug. 30 – Unreﬁned soybean oil, used as a drying oil,
is now used as ingredient in making linoleum (Oil, Paint and
Drug Reporter, p. 16).
1910 – The Paint Manufacturers’ Association of the United
States is now using soya bean oil in making paints – to
replace linseed oil which has risen in price dramatically.
Henry A. Gardner is the lead experimenter (Cushman and
Gardner. 1910. The Corrosion and Preservation of Iron and
Steel. p. 274-75).
1910 July – The earliest known statistics on the industrial
use of soybean products is published, concerning the imports
of bean cakes for use as a nitrogen fertilizer into Japan from
China. “A detailed table showing the quantities and values
imported during the past three years will be found in Table 1
(B), page 61. Bean cake, of course, heads the list as regards
value. The total amount imported in 1909 was 575,180
tons,… as compared with 461,950 tons… in 1908.” “It is a
well-known fact that bean cake has for years occupied the
position of the most popular imported fertiliser in Japan.
Now, however, that the United Kingdom, and the Continent
of Europe and America to a lesser extent, have become
purchasers of Manchurian beans the questions arises as to
whether Japan will be able to continue to buy bean cake in
huge quantities if the price rises appreciably” (Crowe. 1910.
“Japan.” Diplomatic and Consular Reports, Annual Series
{Foreign Ofﬁce, Great Britain} No. 4511. 86 p.).
1910 Dec. 30 – Soy protein starts to be used to make plastics
(sojalithe, a hard plastic) (Li Yu-ying. British patent 30,275.
“Vegetable milk and its derivatives.” Date of application: 30
Dec. 1910).
1911 June 10 – Soy protein is used in the preparation of
silks and artiﬁcial textiles. It may be used also for the sizing
(coating used to ﬁll the pores) of paper, which consumes such
large quantities of ordinary casein. This vegetable casein may
also be used to make paint – later called “water-based paint”
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(F.J.-G. Beltzer. 1911. Revue Scientiﬁque. p. 716-20).
1911 June 10 – Unreﬁned soy oil is now being used to make
candles. However no description or details are given as to
how the candles are actually made. Were they made from
hydrogenated soybean oil? (Figart. 1911. Daily Consular and
Trade Reports {U.S. Bureau of Manufactures, Department of
Commerce and Labor}. June 10, p. 116).
1911 Aug. – Soy protein starts to be used to make glues and
adhesives (F.J-G. Beltzer. 1911. Revue de Chimie Industrielle
et le Moniteur Scientiﬁque, Quesneville. Aug. p. 241-51).
1911 Aug. 19 – Scientiﬁc American Supplement (p. 115) is
the earliest English-language document seen (Dec. 2017) that
uses the term “vegetable casein” or the term “pure casein”
to refer to an isolated soy protein product, which is used for
industrial purposes.
Note: This article is based on two French-language
articles by F.J-G. Beltzer, published earlier in 1911 (see
above).
1911 – Glycerine from unreﬁned soy oil is now used to make
printing inks and glycerine (Sawer, p. 209).
1917 – The quantity of unreﬁned soybean oil used for
making soaps in the United States “increased from 1,182,000
lb. in 1912 to 124,058,000 in 1917, in which year it was
practically on a par with cottonseed oil as a soap-making
material and represented 24 per cent of the total vegetable
oils used in that industry” (Piper & Morse. 1923, p. 200).
1920 – Unreﬁned soy oil, used as a drying oil, starts to be
used as a binder for sand foundry cores (J.R. Battle. The
Handbook of Industrial Oil Engineering, p. 620).
1921 Dec. – Soy oil is ﬁrst used successfully in Japan
to make “artiﬁcial petroleum” (K. Kobayashi. 1921. Ni,
san shokubutsu oyobi kôyu yori jinzô sekiyu seizô shiken
[Artiﬁcial petroleum from soyabean oil, cocoanut oil, and
stearine]. Kogyo Kagaku Zasshi {J. of Chemical Industry,
Japan}. 24(12):1421-24. Dec.).
These results with soy oil were repeated by Masakadu
(1921), Sato (1922), Masakazu (1923), South Manchuria
Railway Co. (1924) and many others thereafter.
1923 fall – I.F. Laucks, Inc. (in Seattle, Washington) starts
to make and sell soybean ﬂour to make plywood glue in
the Paciﬁc Northwest of the USA. In 1923 Laucks began to
sell his soybean glue to Olympia Veneer; the ﬁrst shipment
weighed one ton. Olympia considered the quality sufﬁciently
good to change over this entire factory in 1923 from casein
(a milk protein) to soybean glue. Thus, the ﬁrst commercial
production of plywood using soybean glue occurred in the

fall of 1923 (Cour. 1955. The Plywood Age; Soybean Digest,
Jan. 1961, p. 19).
However the year “1926 proved to be the turning point
in the life history of soy-bean glue” (Horvath. 1933. J. of
Chemical Education. Jan. p. 5-12).
The glue was patented by Irving F. Laucks and Glenn
Davidson (both of Seattle) as U.S. Patent 1,689,732
(application ﬁled 29 Oct. 1923), then assigned to I.F. Laucks,
Inc.
1926 Oct. 2 – A key early article in the farm chemurgic
movement is “Farming must become a chemical industry:
Development of co-products will solve present agricultural
crisis,” by William J. Hale, published in the Dearborn
Independent (Michigan; owned by Henry Ford) (p. 4-5,
24-26). Hale is Chairman, Div. of Chemistry and Chemical
Technology, National Research Council. The chemurgic
movement is a pioneer in ﬁnding industrial uses for farm
crops.
1926 Oct. – A 2nd key early article in the farm chemurgic
movement is “Do we need this foundation?” by Wheeler
McMillen, published in Farm & Fireside (Oct. p. 6).
1927 Jan. – A 3rd key early article in the farm chemurgic
movement is “Wanted: Machines to eat up our crop surplus,”
by Wheeler McMillen, published in Farm & Fireside (Jan.,
p. 10, 30).
1927 July 17 – Soybean lecithin is ﬁrst described for use in
an industrial process – for greasing leather (H. Bollmann and
Bruno Rewald. German patent 514,399).
1928 May – “Soya-bean casein glue,” made from soya bean
ﬂour, is ﬁrst use to glue plywood (Veneers {Indiana}, May,
p. 36).
1933 March – Henry Ford’s work with industrial uses of
soybeans starts to bear fruit. The Ford Motor Co. is the ﬁrst
to develop a synthetic resin. “The crops produced here [near
Dearborn, Michigan] do not compete with any market crops,
since the greater part has been put through the distillation
plant of the Ford chemical laboratory and much of the soy
bean oil is being used in the paint shop at the Highland Park
plant of the Ford Motor Company.
“Experiments undertaken with the soy bean have
developed a product [later called soy plastics] that can be
moulded to shape and used in manufacturing small parts of
the Ford car. A synthetic resinous product produced from
the oil is being used as a body for paint. It is expected that
this will result in a more durable and beautiful ﬁnish when
experiments are complete. More than 150 different tests have
been made to ﬁnd uses for the bean product” (Ford News, p.
49-51, “Experimenting with the soy bean”).
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1934 Aug. – The ﬁrst major book about farm chemurgy is
The Farm Chemurgic: Farmward the Star of Destiny Lights
Our Way, by William J. Hale (201 p.). Note that 1934 is in
the midst of the Great Depression.
1935 May 7-8 – The ﬁrst national chemurgic conference
is held in Dearborn, Michigan. Hosted by Henry Ford, it is
attended by about 300 leaders in industry. The Proceedings
of the Dearborn Conference of Agriculture, Industry, and
Science are published by the National Farm Chemurgic
Council (256 p.). In subsequent years similar national and
regional meetings are held almost every year.
Note: The Farm Chemurgic Council, soon renamed the
National Farm Chemurgic Council, was established in 1935
to promote industrial uses of farm crops.
1935 June – Unreﬁned soybean oil is ﬁrst used as a carrier
(adjuvant) for insecticides (Purdue Agriculturist, p. 83, 86).
1936 – Percy Lavon Julian arrives at The Glidden Co.
(Chicago) as a steroid chemist from the faculty at DePauw
University. He works at Glidden for 18 years as an organic
chemist.
1937 Sept. 1 – The ﬁrst issue of the Farm Chemurgic
Journal, a monthly, is published. In it are the Proceedings of
the Third Dearborn Conference of Agriculture, Industry and
Science.
1940 April – Soybean oil is now being used to make
detergents and (by Percy Julian) sterols. Concerning the
latter: “Somewhat less than half of the total unsaponiﬁable
matter of the crude oil consists of a mixture of sterols,
principally sitosterols, dihydrositosterol, and stigmasterol...
Because of the interest in stigmasterol as a source of material
for the preparation of certain sex hormones, the recovery of
this substance from the crude mixture of sterols has attracted
considerable attention” (ACE No. 31. “Soybean oil”).
1941 Jan. – The Northern Regional Research Center opens
in Peoria, Illinois. It is one of four regional laboratories
established by the Agricultural Adjustment Act of 1938
(section 202) to ﬁnd new industrial uses for farm crops. In
July 1978 it was renamed the Northern Regional Research
Center (NRRC). In 1990 it was renamed the National Center
for Agricultural Utilization Research. As of 2017 these four
important laboratories still exist.
1941 July – Alpha protein, made from soy protein by The
Glidden Co. in Chicago and invented by Percy Julian, has
been used since about 1938 to make foams for ﬁghting ﬁres.
During World War II, this foam was called “pea soup” and
was carried aboard almost every U.S. Navy ﬁghting ship.

Adrian Joyce, president of The Glidden Co., writes: “The
Glidden Company produces seven and one-half tons per
day of alpha protein at its plant in Chicago, Illinois and its
principal customers are found in the paper industry where
it is used in combination with glue as a paper coating and
in combination with rosin as a paper sizing. Considerable
quantities are also marketed for cold water paints, and at the
present time The Glidden Company is supplying a contractor
for the United States Navy with a ﬁre foam ﬁghting material
made with alpha protein. It is our understanding that this
ﬁre foam ﬁghting material is the most effective that has
been found and the United States Navy has accorded a
priority rating for material required for this particular
purpose. The Glidden Company could market at least three
times its present output but the cost of erection is very
great...” (Unpublished “Brief concerning soybean proteins.”
Cleveland, Ohio, 3 p.).
1943 Nov. – “Soybean oil holds a unique place among
vegetable oils in the diversity of its uses. It is the only edible
oil which has any considerable drying properties. With the
exception of soybean oil, the main edible oils, cottonseed,
cocoanut, corn and peanut, are not drying oils. With the
exception of soybean oil, the main drying oils, tung, linseed,
castor, are not economically edible. Soybean oil, therefore,
has a major place in two major industries” (Soybean Digest.
p. 4-5. “Soybean oil in paints and varnishes”).
1945 June – An article by titled “Soybean oil: A study of
edible and industrial uses,” by O.H. Alderks gives the best
statistics seen to date concerning industrial uses of soy oil
(Soybean Digest. p. 10-14). These statistics show:
The most active period for industrial uses of soy oil in the
USA was 1930-1942. Most industrial uses of soy oil were
made illegal during World War II.
The most popular industrial use for soy oil was in paints
and varnishes, which peaked in 1941 at 41.5 million pounds.
The 2nd most popular industrial use for soy oil was in
soap, which peaked in 1942 at 31.5 million pounds.
The 3rd most popular industrial use for soy oil was in
linoleum and oilcloth, which peaked in 1941 at 7.5 million
pounds.
1949 Nov. – Percy Julian, an African-American chemist
who heads The Glidden Company’s soya products research
staff, has developed a less expensive way of synthesizing
Cortisone which can be used to treat rheumatoid arthritis.
(Soybean Digest, p. 19).
One of America’s leading organic chemists, Julian
has also synthesized from the soybean the sex hormones,
progesterone and testosterone, which are used in the
treatment of expectant mothers (Soybean Digest, 1950, July,
p. 35).
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1955 Jan. – Soybean oil emulsions start to be used as a dust
suppressant (J. of Agricultural and Food Chemistry, p. 6971).
1962 Oct. 16 – Polyurethane foams are the subject of U.S.
patent 3,058,925.
1980 Jan. – A USDA report titled “Prevention of dust
explosions in grain elevators – an achievable goal: A task
force report,” states (Foreword, p. iii): “In the last 21
years there have been at least 250 dust explosions in grain
elevators and feed mills in the United States. The losses
have been great with at least 164 deaths, 605 injured, and
hundreds of millions of dollars worth of property destroyed.”
Soy is mentioned on 29 pages of this 172-page report. See
also Lei et al. 1981.
1984 Oct. – The word “Bio-Diesel” (regardless of
capitalization or hyphenation) ﬁrst appears in print in English
(Power Farming Magazine {Sydney, Australia}, p. 10).
1980s – The New Uses Movement begins in the United
States, based on the principles of the Chemurgic Movement
50 years earlier (Jeff Gain. 1993 Aug.).
1990s – Soy oil, used as a drying oil in polyurethane foams,
soon starts to be used as spray insulation (as in homes) and to
make “clamshell” food containers and plastic cups.
1994 Jan. – The United Soybean Board holds the ValueAdded Soybean Summit in Chesterﬁeld, Missouri. Out
of this meeting comes a 20-page report titled “Gaining a
competitive edge globally.”
2003 Summer – The Ford Motor Co. introduces a
concept vehicle, the Model U, that includes many “green”
features, including 2 soy-based components: (1) Soybased polyurethane foams (made with SoyOyl) are used in
cushioning the seats. (2) A soy-based resin, reinforced with
ﬁberglass, is used in the vehicle’s panels (Iowa Soybean
Review, p. 12).
In 2007 (July 13) Ford announces it will use soy-based
form in commercial Ford Mustang seats. Ford’s foam will
be 40% soy oil based and 60% petroleum based (Associated
Press in Los Angeles Times).
2005 – Knothe, Van Gerpen and Krahl write The Biodiesel
Handbook, published by AOCS Press (Champaign,
Illinois; ix + 302 pages; 793 references). A comprehensive,
outstanding work. Chapter 2 is “The history of vegetable oilbased diesel fuels,” which notes that during and immediately
after World War II, the main use of vegetable oils as
emergency fuels seems to have been outside of Europe, in
countries like Brazil and China.

2005 – Biodiesel: Growing a New Energy Economy, by Greg
Pahl is published by Chelsea Green (xiv + 281 p). Excellent
on international biodiesel history.
2006 – The National Biodiesel Board opens its Washington,
D.C. ofﬁce. The ofﬁce is committed to raising awareness of
biodiesel successes, while advancing positive federal energy
policy.
2006 – Biodiesel America, by Josh Tickell is published (340
p.).
2007 Feb. 6 –“Forgotten Genius: Percy Julian,” a two-hour
documentary produced by Nova, is aired on PBS television.
It is the best biography of Julian seen to date. Dr. Percy
Lavon Julian lived 1899-1975 and was employed as an
organic chemist by The Glidden Co.
2007 – The US biodiesel industry produces 500 million
gallons of fuel, up dramatically from 500,000 gallons in
1999.
2008 June – An excellent biographical article “Giants of the
past: Percy Lavon Julian (1899-1975): A forgotten pioneer in
soy,” by James Kanar, is published in INFORM (AOCS) (p.
411-14).
2008 – President Bush signs legislation establishing the
renewable fuel standard (RFS2) providing a mandate of use
of biomass based diesel for obligated parties.
2009 – Pennsylvania biodiesel requirement triggers 2 percent
biodiesel in all diesel fuel, to begin January 1, 2010.
Oregon B2 standard begins, with an increase to B5 in
2011.
2010 Feb. – “More than 30 nationally recognized furniture
companies turn to soy-based foam: soybean oil adds green
comfort to sofas, mattresses and more,” by Lewis Bainbridge
published in Iowa Soybean Review (p. 10-12).
2011 – The US biodiesel industry breaks the 1 billion gallons
produced mark.
2012 – The National Biodiesel Board celebrates its 20th year.
2016 – The US biodiesel industry breaks the 1.8 billion
gallons produced mark, according to U.S. Environmental
Protection Agency (EPA) statistics.
According to a recent study, the industry supports about
64,000 jobs nationwide. Biodiesel reduces greenhouse gas
emissions by 57 to 86 percent, according to the EPA. (http://
biodiesel.org/production/production-statistics).
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2017 Oct. – 90% of America’s daily newspapers now use
soy ink (Ag Innovation News, Oct/Dec. p. 11).

ABOUT THIS BOOK
This is the most comprehensive book ever published about
the history of industrial uses of soybeans. It has been
compiled, one record at a time over a period of 35 years,
in an attempt to document the history of this ancient and
interesting aubject. It is also the single most current, and
useful source of information on this subject.
This is one of more than 100 books compiled by William
Shurtleff and Akiko Aoyagi, and published by the Soyinfo
Center. It is based on historical principles, listing all known
documents and commercial products in chronological order.
It features detailed information on:

•
•
•
•
•

79 different document types, both published and
unpublished.
5110 published documents - extensively annotated

bibliography. Every known publication on the subject in
every language.

311 unpublished archival documents.
223 original Soyinfo Center interviews and overviews
never before published, except perhaps in our books.
123 commercial industrial soy products.

Thus, it is a powerful tool for understanding the development
of this subject from its earliest beginnings to the present.
Each bibliographic record in this book contains (in
addition to the typical author, date, title, volume and pages
information) the author’s address, number of references
cited, original title of all non-English language publications
together with an English translation of the title, month and
issue of publication, and the ﬁrst author’s ﬁrst name (if
given). For most books, we state if it is illustrated, whether
or not it has an index, and the height in centimeters.
All of the graphics (labels, ads, leaﬂets, etc) displayed in this
book are on ﬁle, organized by subject, chronologically, in the
Soyinfo Center’s Graphics Collection.
For commercial soy products (CSP), each record includes
(if possible) the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information on
each product (such as advertisements, articles, patents, etc.)
are also given.
A complete subject/geographical index is also included.
Copyright © 2017 by Soyinfo Center
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ABBREVIATIONS USED IN THIS BOOK
A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
ﬂ oz = ﬂuid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

mm = millimeter(s)
N. = North
No. = number or North
Nov. = November
Oct. = October
oz = ounce(s)
p. = page(s)
photo(s) = photograph(s)
P.O. Box = Post Ofﬁce Box
Prof. = Professor
psi = pounds per square inch
R&D = Research and Development
Rd. = Road
Rev. = Revised
RPM = revolutions per minute
S. = South
SANA = Soyfoods Association of North America
Sept. = September
St. = Street
tonnes = metric tons
trans. = translator(s)
Univ. = University
USB = United Soybean Board
USDA = United States Department of Agriculture
Vol. = volume
V.P. = Vice President
vs. = versus
W. = West
°C = degrees Celsius (Centigrade)
°F = degrees Fahrenheit
> = greater than, more than
< = less than

Copyright © 2017 by Soyinfo Center

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 11

HOW TO MAKE THE BEST USE OF THIS DIGITAL BOOK - THREE KEYS
1. Read the Introduction and Chronology/Timeline
located near the beginning of the book; it contains
highlights and a summary of the book.
2. Search the book. The KEY to using this digital book,
which is in PDF format, is to SEARCH IT using Adobe
Acrobat Reader: For those few who do not have it, Google:
Acrobat Reader - then select the free download for your
type of computer.
Click on the link to this book and wait for the book
to load completely and the hourglass by the cursor to
disappear (4-6 minutes).
Type [Ctrl+F] to “Find.” A white search box will appear
near the top right of your screen.
Type in your search term, such as Chemurgy or
Chemurgic Council.
You will be told how many times this term appears, then
the ﬁrst one will be highlighted.
To go to the next occurrence, click the down arrow, etc.
3. Use the indexes, located at the end of the book. Suppose
you are looking for all records about tofu. These can appear
in the text under a variety of different names: bean curd,
tahu, doufu, to-fu, etc. Yet all of these will appear (by record
number) under the word “Tofu” in the index. See “How to
Use the Index,” below. Also:
Chronological Order: The publications and products in this
book are listed with the earliest ﬁrst and the most recent last.
Within each year, references are sorted alphabetically by
author. If you are interested in only current information, start
reading at the back, just before the indexes.
A Reference Book: Like an encyclopedia or any other
reference book, this work is meant to be searched ﬁrst - to
ﬁnd exactly the information you are looking for - and then to
be read.
How to Use the Index: A subject and country index is
located at the back of this book. It will help you to go
directly to the speciﬁc information that interests you. Browse
through it brieﬂy to familiarize yourself with its contents and
format.
Each record in the book has been assigned a sequential
number, starting with 1 for the ﬁrst/earliest reference. It
is this number, not the page number, to which the indexes
refer. A publication will typically be listed in each index in

more than one place, and major documents may have 30-40
subject index entries. Thus a publication about the nutritional
value of tofu and soymilk in India would be indexed under
at least four headings in the subject and country index:
Nutrition, Tofu, Soymilk, and Asia, South: India.
Note the extensive use of cross references to help you:
e.g. “Bean curd. See Tofu.”
Countries and States/Provinces: Every record contains
a country keyword. Most USA and Canadian records also
contain a state or province keyword, indexed at “U.S. States”
or “Canadian Provinces and Territories” respectively. All
countries are indexed under their region or continent. Thus
for Egypt, look under Africa: Egypt, and not under Egypt.
For Brazil, see the entry at Latin America, South America:
Brazil. For India, see Asia, South: India. For Australia see
Oceania: Australia.
Most Important Documents: Look in the Index under
“Important Documents -.”
Organizations: Many of the larger, more innovative, or
pioneering soy-related companies appear in the subject
index – companies like ADM / Archer Daniels Midland Co.,
AGP, Cargill, DuPont, Kikkoman, Monsanto, Tofutti, etc.
Worldwide, we index many major soybean crushers, tofu
makers, soymilk and soymilk equipment manufacturers,
soyfoods companies with various products, Seventh-day
Adventist food companies, soy protein makers (including
pioneers), soy sauce manufacturers, soy ice cream, tempeh,
soynut, soy ﬂour companies, etc.
Other key organizations include Society for
Acclimatization (from 1855 in France), American Soybean
Association, National Oilseed/Soybean Processors
Association, Research & Development Centers (Peoria,
Cornell), Meals for Millions Foundation, and International
Soybean Programs (INTSOY, AVRDC, IITA, International
Inst. of Agriculture, and United Nations). Pioneer soy protein
companies include Borden, Drackett, Glidden, Grifﬁth Labs.,
Gunther, Laucks, Protein Technologies International, and
Rich Products.
Soyfoods: Look under the most common name: Tofu, Miso,
Soymilk, Soy Ice Cream, Soy Cheese, Soy Yogurt, Soy
Flour, Green Vegetable Soybeans, or Whole Dry Soybeans.
But note: Soy Proteins: Isolates, Soy Proteins: Textured
Products, etc.
Industrial (Non-Food) Uses of Soybeans: Look under
“Industrial Uses ...” for more than 17 subject headings.
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Pioneers - Individuals: Laszlo Berczeller, Henry Ford,
Friedrich Haberlandt, Artemy A. Horvath, Englebert
Kaempfer, Mildred Lager, William J. Morse, etc. SoyRelated Movements: Soyfoods Movement, Vegetarianism,
Health and Dietary Reform Movements (esp. 1830-1930s),
Health Foods Movement (1920s-1960s), Animal Welfare/
Rights. These are indexed under the person’s last name or
movement name.
Nutrition: All subjects related to soybean nutrition (protein
quality, minerals, antinutritional factors, etc.) are indexed
under Nutrition, in one of more than 70 subcategories.
Soybean Production: All subjects related to growing,
marketing, and trading soybeans are indexed under Soybean
Production, e.g., Soybean Production: Nitrogen Fixation,
or Soybean Production: Plant Protection, or Soybean
Production: Variety Development.
Other Special Index Headings: Browsing through the
subject index will show you many more interesting subject
headings, such as Industry and Market Statistics, Information
(incl. computers, databases, libraries), Standards,
Bibliographies (works containing more than 50 references),
and History (soy-related).
Commercial Soy Products (CSP): See “About This Book.”
SoyaScan Notes: This is a term we have created exclusively
for use with this database. A SoyaScan Notes Interview
contains all the important material in short interviews
conducted and transcribed by William Shurtleff. This
material has not been published in any other source. Longer
interviews are designated as such, and listed as unpublished
manuscripts. A transcript of each can be ordered from
Soyinfo Center Library. A SoyaScan Notes Summary is a
summary by William Shurtleff of existing information on
one subject.

[23* ref] means that most of these references are not about
soybeans or soyfoods.
Documents Owned by Soyinfo Center: Lack of an *
(asterisk) at the end of a reference indicates that the Soyinfo
Center Library owns all or part of that document. We own
roughly three fourths of the documents listed. Photocopies of
hard-to-ﬁnd documents or those without copyright protection
can be ordered for a fee. Please contact us for details.
Document Types: The SoyaScan database contains 135+
different types of documents, both published (books,
journal articles, patents, annual reports, theses, catalogs,
news releases, videos, etc.) and unpublished (interviews,
unpublished manuscripts, letters, summaries, etc.).
Customized Database Searches: This book was printed
from SoyaScan, a large computerized database produced
by the Soyinfo Center. Customized/personalized reports
are “The Perfect Book,” containing exactly the information
you need on any subject you can deﬁne, and they are now
just a phone call away. For example: Current statistics on
tofu and soymilk production and sales in England, France,
and Germany. Or soybean varietal development and genetic
research in Third World countries before 1970. Or details on
all tofu cheesecakes and dressings ever made. You name it,
we’ve got it. For fast results, call us now!
BIBLIO: The software program used to produce this book
and the SoyaScan database, and to computerize the Soyinfo
Center Library is named BIBLIO. Based on Advanced
Revelation, it was developed by Soyinfo Center, Tony
Cooper and John Ladd.
History of Soybeans and Soyfoods: Many of our digital
books have a corresponding chapter in our forthcoming
scholarly work titled History of Soybeans and Soyfoods
(4 volumes). Manuscript chapters from that book are now
available, free of charge, on our website, www.soyinfocenter.
com and many ﬁnished chapters are available free of charge
in PDF format on our website and on Google Books.

“Note:” When this term is used in a record’s summary, it
indicates that the information which follows it has been
added by the producer of this database.

About the Soyinfo Center: An overview of our
publications, computerized databases, services, and history is
given on our website.

Asterisks at End of Individual References:
1. An asterisk (*) at the end of a record means that
Soyinfo Center does not own that document. Lack of an
asterisk means that Soyinfo Center owns all or part of the
document.
2. An asterisk after eng (eng*) means that Soyinfo Center
has done a partial or complete translation into English of that
document.
3. An asterisk in a listing of the number of references

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991
Fax: 925-283-9091
www.soyinfocenter.com
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George Washington Carver and Henry Ford (1937)
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I.F. Laucks
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HISTORY OF INDUSTRIAL USES OF SOYBEANS
(660 CE-2017)
1. Sun Simo. 660 CE. Qianjin yifang Qianjin yifang
[Supplement to A Thousand Golden Remedies]. by Sun Simo
(about +680). China. Passage on soy reprinted in Needham
& Lu 1962, p. 460-61. [Chi]
• Summary: Wade-Giles reference: Ch’ien Chin I Fang, by
Sun Ssu-Mo. Tang dynasty Huang (2000) states that Sun
Simo was a famous Tang dynasty physician. Wilkinson
(2000, p. 661) gives the author as Sun Simiao and translates
the title as “Supplements to Prescriptions worth a Fortune.”
The word “Fortune” is literally “one thousand catties of
gold.”
Needham and Lu (1962, p. 460-61) give extensive
information from this book on the use of bean (including
soybean) saponins as soaps and detergents cited in the Waitai
Miyao (Important prescriptions from a distant post) (752
CE)–which see.
Note: This is the earliest document seen (Oct. 2017) that
mentions soaps or detergents in connection with soybeans.
2. Wang Tao. 752 CE. Waitai miyao [Secret formulary from
the outer terrace]. China. Passage on soy reprinted in H.T.
Huang 2000, p. 371. [Chi]
• Summary: Wade-Giles reference: Wai T’ai Mi Yao, by
Wang T’ao. Tang dynasty. Huang (2000, p. 371) also
translates the title as “Important prescriptions from a distant
post” and notes that this book advises: For ulcers, apply soy
sauce (qingjiang; W.-G. ch’ing chiang) and sulphur powder.
Bo (1982): This work advises, “Use chiang ch’ing and
a special powder to cure gout.” From this we see that during
the T’ang dynasty the word chiang ch’ing (soy sauce) was
still being used.
Needham & Lu (1962, p. 460-61) note that plant
biochemists have long realized that saponins are valuable
for use as detergents because “they have no deleterious
effects upon the most delicate textile fabrics.” Although
their detergent power may be weaker than that of modern
detergents, they are better for use on silks than modern fatbased soaps. In the Waitai Miyao, a interesting chapter titled
“Bath beans” (zaodou; W.-G. tsao tou) is entirely devoted
to washing and cosmetic preparations for personal hygiene.
The author begins by quoting from the Qianjin Yifang
(Supplement to A Thousand Golden Remedies, by Sun Simo)
(about 680 CE) about the use of beans in secret formulas
for washing and bathing. Wang Tao then gives about 220
recipes involving many kinds of saponin detergent. Many
of these are medicated detergents, which have drugs and
perfumes added. There are two especially for face washing,
ﬁve for hair washing, and eight for bath soap. Among those
is a powder, doumo, prepared from the soybean “in which

saponins must certainly have been contained.”
3. Lu Zanning (Su Shi). 980 CE. Wulei xianggan zhi
[Treatise on the mutual responses of things according to their
categories]. China. Passage on soy reprinted in C.N. Li 1958
#94, p. 76. [Chi]
• Summary: Wade-Giles reference: Wu Lei Hsiang Kan
Chih, by Lu Tsang-Ning. The section titled “Miscellany”
states: “Soybean oil can be mixed with tung oil for use in
caulking boats / ships.” (Translated by H.T. Huang, PhD,
July 2002). Huang (2000, p. 301, 436-40, 627) states that this
book is attributed wrongly to Su Dongpo (W.-G. Su TungP’o); the actual writer is the Buddhist monk Lu Zangning.
The book also states that frying tofu in soybean oil produces
a ﬂavorful dish. Dr. Huang adds: Although the soybean is
one of the principal sources of oil in the world today, it is
difﬁcult to obtain this oil from soybeans. Therefore this
earliest reference to soybean oil does not appear until the
Song dynasty–rather late in Chinese history. The Qimin
Yaoshu [Important Arts for the People’s Welfare (to gain
their living in peace)], completed in 544 CE, discusses
commercial methods for pressing oils from colza / rape seeds
(manjing), perilla seeds (ren), and almonds. It states that
perilla oil was used in cooking and that, as a cooking oil,
it was inferior to sesame oil but superior to hemp seed oil.
However it does not mention the pressing of either sesame
seeds or hemp seeds. Buddhist monks in China, like early
European Christian monks, were generally very learned. Lu
Zangning may also have written other books.
Note 1. This is the earliest document seen (Oct. 2017)
that mentions soybean oil–both in non-food and food uses.
Even though soybean cake / beancake is not mentioned, it
must have existed in China by this time since it is always a
by-product or co-product of the process for making soybean
oil.
Note 2. This is the earliest document seen (Oct. 2017)
concerning the industrial utilization of soybeans or of
soybean oil [for caulking boats / ships], or the use of soybean
oil as a drying oil.
Note 3. This is the earliest document seen (May 2014)
worldwide that mentions frying tofu or fried tofu.
Note 4. This is the earliest document seen (Oct. 2017)
that uses the word “caulking” (or “caulk” or “caulked”) in
conjunction with soybeans.
Note 5. Tung oil is a drying oil which, during the 20th
century, became a rival of linseed oil in many applications in
the Western world.
4. Wang Xiangjin. ed. 1621. Qunfang pu [The assembly
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of perfumes, or Monographs on cultivated plants]. China.
Passage on soy reprinted in C.N. Li 1958 #154, p. 99, and
#315, p. 227-28. [Chi]
• Summary: Wade-Giles reference: Ch’ün Fang P’u, by
Wang Hsiang-Chin. Li (1958) and Bray (1984) give the date
as 1621; Needham (1986) and Huang (2000) give the date as
1630. Ming dynasty. “Heavenly perfumes:” During the 8th
month rains, it rained soybean ﬂowers (douhua).
In the part titled “Assembly of cereals,” section No. 1
is about fertilizing the soil. Green beans are the best; azuki
beans and sesame seeds are next best. It is advantageous to
plant them before planting cereals. In the 7th or 8th month,
plow them under. They are as effective as the droppings
of silk worms or fresh manure, and are especially good for
planting wheat.
Note 1. This passage describing green manuring is found
in the Nongsang Cuoyao (Selected essentials of agriculture,
sericulture, clothing and food) (1314), and even earlier in the
Qimin Yaoshu (Essential techniques for the subsistence of
common people) (544 CE).
Section No. 3 titled “Black soybeans” (heidou) states:
Dou is the general name for beans in the pod. The large ones
are called shu. The little ones are called ta. The leaves are
called huo.
Third lunar month: Plant black soybeans (heidou) and
regular soybeans (dadou). Fifth lunar month: Plant the late
varieties of regular soybeans, black soybeans, and yellow
soybeans (huangdou). Ninth lunar month: Harvest the
various mature soybeans.
Black soybeans (heidou): They are widely grown and
the young plants (miao) grow to a height of 3-4 feet. The
pods are several inches long, and may contain 5 or 6 beans.
Some pods contain only 1-2 beans. They mature by the time
of the ﬁrst frost. The smaller ones are used medicinally. The
larger ones can be eaten; they are used for making fermented
black soybeans (doushi) or feeding animals. The ﬂavor is
raw (sheng) and neutral. When fried, it is considered to be a
“hot” (re, or “heating”) food, but when boiled it is considered
to be a “cold” (han, or “cooling”) food. It can be used several
ways. Children 10 years old or younger should not eat the
fried beans together with pork; they might suffocate and die.
Do not eat hemp seeds together with fried black soybeans.
The leaves are called huo [and can be eaten]. Planting: A
good time to plant soybeans is when the locust trees are free
from insects. Plant sparsely in fertile soil and densely in poor
soil.
Yellow soybeans: There are two varieties–large and
small. You can harvest the seedlings (miao), the leaves, and
the pods–just like the black soybeans mentioned above.
The leaves are slightly lighter in color and the pods are a
little fatter than those of black soybeans. The beans can be
eaten as whole soybeans (dou), or they can be made into
jiang (fermented soybean paste), fermented black soybeans
(doushi), soy oil (douyou), or tofu (doufu). The residue (zhi,

Jap: okara) from the tofu can be used to feed pigs. In times
of famine, people also eat this residue. The presscake (zhi,
“residue”) that remains after pressing out the oil (you) can
be used as a fertilizer. The stems can be burned for fuel. The
leaves are called huo, and when these leaves are young, they
can be eaten. (Translated by H.T. Huang, PhD, Nov. 2002).
Note 2. This is the earliest document seen (Oct. 2017)
concerning the use of soybean presscake (or cake–the residue
from pressing the oil from whole crushed soybeans) as a
fertilizer.
Note 3. This is the earliest document seen (May 2014)
that mentions okara, the residue of dietary ﬁber that is a
by-product of making soymilk or tofu, which it calls zhi
(meaning “residue”).
Note 4. This is the earliest document seen (May 2014)
concerning the use of okara (residue from tofu) as a feed for
pigs or other animals.
Talk with H.T. Huang, PhD, expert on the history of
Chinese food and agriculture. 2001. July 10. What is the
difference between eating (doumiao) and (huo)? In antiquity
in China, soybean leaves (hou) were sometimes used to
make soup. These leaves were typically picked when the
plant was still green but fairly large and mature; the plant
was probably not uprooted, but continued to grow. On the
other hand, the soybean seedlings (doumiao) were uprooted
when they were still quite young, and the leaves were more
tender. These tender leaves were prepared differently and
eaten as a succulent vegetable. (Doumiao) is served today
as a dish in Chinese restaurants, yet Dr. Huang has never
seen it mentioned for use as a vegetable the early Chinese
food literature–say before the year 1500. By contrast, Dr.
Huang has never seen soybean leaves (huo) served as a dish
in Chinese restaurants but they are mentioned in the earliest
Chinese literature (Book of Odes / Shih Ching, 7th to 10th
century BCE).
H.T. Huang (2000, p. 456n) states that the sunﬂower
(xiangri kui) originated in North America and was introduced
to Europe in about 1510. In China, it ﬁrst appeared in this
1621 book.
Wang Lianzheng (1987, p. 246) states that the sunﬂower
is ﬁrst mentioned in China in this book, where it is called
wenju (“gentle chrysanthemum”) and ying yang hua (“facing
sunlight ﬂower”). Today, sunﬂowers are an important oil
crop in northern China.
5. Shen, Master. 1630? Shenshi nongshu [Mr. Shen’s
agricultural treatise]. China. Passage on soy reprinted in C.N.
Li 1958 #319, p. 228-29. Undated. [Chi]
• Summary: Wade-Giles reference: Shen Shih Nung Shu,
by Master Shen. Late Ming dynasty. In the section titled
“Appropriate activities for each month,” each entry begins
with the month plus a range of dates using two of the
“Twenty-Four Solar Terms” (each being a ﬁxed description
of the main seasonal phenomena–as found in the Farmer’s
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Almanac). Table VII in Mathews’ Chinese-English
Dictionary (1943, p. 1178) enables us equate the ancient
solar terms with approximate current dates.
Master Shen states: In the third lunar month–at the
time of “clear and bright,” “grain rains” (April 5-20)–plant
3 different types of soybeans. Note: We have not seen these
ﬂowery soybean names before. Each character for bean (dou)
has a grass radical on top.
In the fourth lunar month–at the time of “summer
begins,” “grain ﬁll” (May 5-21)–plant another type of
soybean. In the sixth lunar month–at the time of “slight
heat,” “great heat” (July 7-23)–you can start harvesting
some of the beans and you can start making fermented black
soybeans (doushi).
In the ninth lunar month–at the time of “cold dew,”
“hoarfrost descends” (Oct. 8-23)–harvest the soybeans and
roast the green soybeans (qingdou) [probably soybeans with
green seed-coats]. (Translated by H.T. Huang, PhD, Feb.
2003).
Bray (1984, p. 628-629, 83): Cites this as Nung Shu
(“Agricultural treatise”), by Master Shen–instead of as Shen
Shih Nung Shu. Late Ming dynasty. It could be described
as a work on estate management. Bray adds (p. 504) that,
according to the Nung Shu, the expense of a little oil-cake
was usually not begrudged, for it went a long way; pounded
ﬁnely and planted with the seed, a single cake would
fertilize an entire mu of young rice (Bray, p. 294-95). Before
transplanting took place, the main rice ﬁeld was ideally
fertilized with river mud, burned compost, hemp, bean-cake
(doubing), or other fertilizers according to soil type.
6. Song Yingxing. 1637. Tiangong kaiwu [Exploitation of the
works of nature]. China. Passage on soy reprinted in C.N. Li
1958 #160, p. 103-08. [Chi]
• Summary: Wade-Giles reference: T’ien Kung K’ai Wu,
by Sung Ying-Hsing. Ming dynasty. For English-language
translations of the entire book see: (1) E.-Z. Sun and S.-C.
Sun (1966), and (2) Li Chiao-P’ing et al. (1980).
In the section titled “General names” the soybean (shu)
is mentioned as one of the “ﬁve grains.”
The long section titled “legumes” (shu) notes that one of
the many types of Chinese legumes is the soybean (dadou)
of which there are two colors: black (heidou) and yellow
(huangdou). Different varieties, their time of planting and
harvest, and uses are discussed. North of the Huai River,
black soybeans are fed to horses and mules that are used
on long journeys. All types of jiang, sauce, and curds [tofu]
made from beans are made from the soybean.
The chapter on “Vegetable oils and fats” notes that the
oil of yellow soybeans is one of the best for eating; from
each tan of yellow soybeans, 9 catties of oil is obtained.
In Jiangsu (W.-G. Kiangsu) soybean oil is used as food for
humans, and the meal cakes are fed to pigs. For more details,
see the two English-language translations cited above.
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Note 1. This is the 2nd earliest document seen (Aug.
2016) that mentions soybean cake or meal.
Note 2. This is the earliest document seen (Aug. 2016)
that describes the feeding of defatted soybean cakes to
livestock–in this case pigs.
Huang (2000, p. 197-200, 444-45, 447, 450-52) cites
and quotes from this book. See also Bray (1984, p. 513n,
518, 631, 707).
In Huang 2000 (p. 197-203) the section titled
“Preparation of red ferment in the T’ien Kung K’ai Wu,” uses
the term dan qu to refer to this cinnabar / red koji, which is
prepared with regular (non-glutinous rice) and is twice as
expensive as regular koji. A detailed translation is given with
three illustrations and two photos. The photos show grains
of red rice koji from Foochow. The illustrations show: (1)
Two men, each carrying two baskets ﬁlled with regular rice
to a stream using a shoulder pole. (2) Inoculated steamed rice
piled on a mat and spread on round woven bamboo trays in
wooden racks. (3) Mixing cinnabar / red koji into a pile of
steamed rice on a mat to inoculate it.
Note 3. These are the earliest illustrations seen (May
2014) that show clearly the koji-making process for regular
or red koji. The new koji is used not so much for its ability
to turn foods red, but for its ability to keep them from
spoiling. The passage in this book on making cinnabar koji
begins: The process for making cinnabar / red koji is a recent
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innovation. It works by extracting wondrous powers out of
the rank and putrid, and by transforming and distilling the
essences [of grains]. When spread thinly on ﬁsh or meat–the
foods that spoil most easily–the red koji will enable them to
retain their freshness even at the height of summer. No ﬂies
will come near them for up to 10 days, and their color and
ﬂavor will remain as fresh as before. It is indeed a marvelous
medicament (Huang 2000, p. 197).
Other illustrations show: (4) A winnowing machine at
work, separating seeds from hulls and chaff. (5) Oil seeds
being steamed (left) and roasted (right).
Letter from H.T. Huang, PhD, expert on the history of
Chinese food and agriculture. 1994. May 10. This famous
work on Chinese technology is one of the few post-Han
Chinese documents that contains information about Li, the
early Chinese forerunner of Japanese amazake. It states in
Chapter 17, “Yeasts”: “In ancient times, qu (rice koji) was
used for making wine (jiu) and nie (malt) for making sweet
wine (li). In later times the manufacture of sweet wine was
discontinued because its ﬂavor was thought to be too weak,
and the art of using malt [to make li] was consequently lost.”
(Dr. Huang’s translation).
Perkins (1969) says in a footnote on p. 71: “Beancake is
not mentioned in the Nung shu (1313 ed.). The ﬁrst reference
of which I am aware is referred to in the Ch’en Tsu-kuei
(1958, p. 99). It is also mentioned in Hsu Kuang-ch’i, 1628,
and in the T’ien-kung k’ai-wu [p. 216 of 1966 ed.] both
seventeenth-century publications.”
E.-Z. Sun and S.-C. Sun, trans. and ed. (1966). T’ienKung K’ai-Wu, Chinese Technology in the Seventeenth
Century. University Park & London: Pennsylvania State
University Press. Chapter 12, titled “Vegetable oils and
fats” states (p. 215-16): “For eating, the oils of sesame
seeds, turnip seeds, yellow soy beans, and cabbage... seeds
are the best.” Next in quality come perilla and rape-seed
oil. The yield of oil (in catties per tan) is given for many
Chinese oilseeds. The two oilseeds with the lowest / worst
yields of oil are: cotton seeds 7, and yellow soy beans 9. By
contrast, sesame, castor, and camphor seeds yield 40 and
rape seeds yield 30-40. Some of the illustrations shows here
are also found in this 1966 edition as follows: (a) “Washing
fermented rice in a mountain stream” (p. 291). (b-c) “Using
air to ferment steamed rice in bamboo trays” (p. 293).
Platt (1956, p. 835) notes: The second volume of this
1637 work “is devoted to oils and fats. From this work it
may be deduced (according to information supplied by Dr.
G.D. Lu) that the soya bean was grown for its oil as early as
the third century CE. The yield of oil reported at this time
was 9 catties per picul of oil seeds; since a picul is a hundred
catties it means that, using a simple press, 9% of oil was
extracted. [Note 4. 1 picul = 133.3 pounds weight. This is
about as much as one man with a yoke can carry]. It may be
of interest to those concerned with animal nutrition that the
press cake at that time was fed to pigs, or used as fertilizer...

The ﬁghting horses and donkeys had to be fed with the black
soya bean in order to increase their endurance and muscular
power.”
Note 5. This is the earliest document seen (July 2016)
that mentions cotton seed oil.
Note 6. This is the earliest document seen (May 2014)
that mentions both rapeseed (or rapeseed oil, chaiyou) and
soybean oil. See also Huang 2000 (p. 447-53, 456).
7. Song Yingxing. 1637. Tiangong kaiwu [Exploitation of the
works of nature]. China. [Chi]
• Summary: Wade-Giles reference: T’ien Kung K’ai Wu, by
Sung Ying-Hsing. Ming dynasty. The following translation
is by M.J, Hagerty from the section on “The beans” in the
Imperial Encyclopedia (T’u shu shih ch’eng. Published,
1728). See p. 10-17 in Hagerty. See also Bretschneider.
Botanicon Sinicum 1:198. “(Second edition published in
1637). Under the heading of Shu, or Beans, says: ‘In the
Shu class of grains there are as many varieties as there are
among the T’ao, or Rice, and Shu, or Millet. The Shu may
be planted and harvested in all four seasons, and is a real
substantial grain which may be utilized as a food and drink
without satiation. There is one variety called the Ta tou, or
Large bean [soybean], which grows in two colors–black and
yellow. Those black and yellow beans must be planted about
the time of the ch’ing ming season (April 5-19). The yellow
been includes three kinds, as follows: Wu yueh huang tou,
or Fifth month yellow bean, Liu yueh pao, or Sixth month
bean, and Tung huang tou (3 Cc = 3 Chinese characters
given), or Winter yellow bean. The Wu yueh hung tou, or
Fifth month yellow bean, yields few grains in its pods,
while the Tung huang tou, or Winter yellow bean, yields
at least double those of the preceding. The Hei, or Black
variety [of soybean], is harvested in the eighth month. It is
customary when taking a long journey north of the Huai
river, to feed the horse with black beans in order to make it
strong. The abundance or scarcity of the Ta tou [soybean]
crop depends, ﬁrst, upon the fertility of the soil, second,
upon diligent weeding and cultivation, and third, upon
sufﬁcient rain and dew for moisture. Shih, or Bean relish,
Chiang, or Bean sauce, and Fu, or Bean curd, are all made
of the Ta tou, or Large beans, as they contain the elements
necessary (?). Kiang-nan also has the Kao chiao huang tou,
or High foot yellow bean. This is planted in the sixth month
in a ﬁeld from which an early crop of Tao, or Rice, has been
harvested, and is harvested in the ninth or tenth month. The
people of Chi-chun, a locality of Kiangsi province, practice
a very good method in cultivating these beans. This consists
of using the ﬁelds from which a harvest of rice has been
gathered, and instead of plowing the land a hole is scraped
out of each clump of the rice stalks with the ﬁnger, and in
this hole is planted three or four seeds. When the dew falls
upon the stumps of the rice plant, it will ﬂow down to the
seeds, nourishing them. Owing to the nature of the bean, it
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is very easy to grow, and when the stumps or roots of the
rice plant are thoroughly saturated with moisture, they rot
and act as fertilizer to the bean plant. If after the seeds send
forth their shoots, there is no fall of rain to provide moisture,
thereby producing a droughty condition, water should be
drawn from a well and the ﬁeld irrigated, using one sheng
or pint to each plant. The ﬁeld should now be cultivated
in order to assure a very large harvest. When the Ta tou,
or Large beans, have been planted and do not send forth
shoots in the proper season, care must be taken in order to
prevent injury by pigeons and swallows (eating the seed?).
One variety which is called the Lu tou (2 Cc), or Green bean
[mung bean], is a round, small variety shaped like a pearl.
The Lu tou bean must be planted during the Hsiao shu, or
slight heat season (July 7-22), if it is planted before that time,
the sprouts will creep along the ground, extending a number
of chih, or feet, and the pods will be very few. If planted after
the Hsiao shu season at any time up to the Ch’u shu, or Limit
of heat season (August 23- September 7), the plants will
blossom in proper season and while pods will form, they will
contain few seeds or grains. This plant includes two varieties,
one of which is called Chai lu chia tou, or Pick green pods
bean. These are picked as fast as they mature and may be
gathered from day to day. Another is called Pa lu tou, or Pull
green Beans. When these are old and sufﬁciently matured,
the whole ﬁeld is harvested once only. The Lu tou, or green
beans [mung beans], are ground, washed to purify the grain
and then dried in the sun, after which they are made into
ﬂour. This ﬂour is used to make tang pien, a thin sheet-like
cake, and Ts’o su, a somewhat similar preparation but made
into strips which are narrow and thick. The people regard
these articles of food as luxuries and they are considered
valuable. Even the water which was used to wash the bean
grains may be spread upon the ﬁelds, making the soil fertile.
To preserve the seeds of the Lu tou, they are mixed with ti
hui (2 Cc), or Earth lime (?)Shih hui (2 Cc) or stone lime
(?),Ma liao (2 Cc), or Pologonum (the straw, chaff, etc. (?)),
or huang tu (2 Cc) or yellow earth (clay? loess?). If this is
done, there need be no fear of damage by worms around the
fourth or ﬁfth months. If a period of dryness should ensue,
causing a drought, the plants will also be free from worms
or bugs. When the Tao, or rice crop has been harvested,
either in the summer or winter, the earth, in the ﬁelds which
are to be planted with Lu tou beans, should be broken up
ﬁne, using a long club like an axehandle for this purpose.
If there should be a heavy rain within one day after the Lu
tou has been planted, which causes the earth to become hard
and solid, thereby preventing the beans from growing, steps
should be taken to prevent too much water coming onto
the ﬁelds, and to provide an outlet for the surplus water.
Cultivate the Lu tou and Ta tou beans [soybeans] with plow
and spade, but this cultivation should be shallow, as the plant
does not beneﬁt by deep cultivation and the roots should be
short and the stalks straight. If the soil is plowed deeply, the

loose earth will cover the beans and half of them will not
grow. Deep plowing or cultivation is not suitable for plants
of the Shu class [legumes], but the farmers of ancient times
were not aware of this.
“’One variety, called the Wan tou, has beans which are
black and speckled in color and round in form like the Lu
tou, but larger. This variety is planted in the tenth month, and
in the ﬁfth month of the following year, the crop is harvested.
These beans may also be planted under deciduous trees,
the foliage of which, is of slow growth (thereby allowing
moisture to penetrate to the bean plants). One variety, which
is called Tsan tou, or Silkworm bean, has a pod which is
similar in form to a silkworm. The bean seeds are larger
than those of the Ta tou, or Large bean. These are planted in
the eighth month, and in the fourth month of the following
year they are harvested. These beans are found in Chekiang
province, and are usually planted around the Sang, or
Mulberry tree. If the foliage of the mulberry tree is so dense
that it covers the growing bean plants, thereby intercepting
the dew, they will not grow. At the time when the Tsan tou
and Wan tou have very bushy stalks and dense foliage, the
pods of the other varieties have already formed and are ﬁlled
with ripe mature beans. The region around the upper part of
the Hsiang and Han rivers (in Hupeh) produce very many
of these beans. They are also cheap and are regarded as
satisfactory an article of food as Shu, or Glutinous millet, and
Chi, or Non-glutinous millet.
“’One variety which is called Hsiao tou, or Small
bean [azuki], or Chih hsiao tou, or scarlet bean, is utilized
medicinally and has remarkable merit. The Pai hsiao tou,
or Small white bean, also known as the Fan tou (2 Cc), is
suitable to eat and is a very good nourishing grain. This bean
should be planted after the Hsia chih, or summer solstice
(June 21 to July 6) and is harvested in the ninth month.
This variety is found growing abundantly in the region of
Yang and Huai (usually means region of Kiangsu and Anhui
province). One variety which is called Lu tou (2 Cc) was
found growing wild in all the ﬁelds in ancient times and
at present is extensively grown in the northern section of
China. For the manufacture of bean curd, the bean rivals the
Lu tou (2 Cc). This preparation was sold daily by peddlers
in Peking, and was commonly called Lu tou p’i (3 Cc).
Judging from this statement there must have been many
of these beans produced. One variety, which is called the
Pai pien tou, or White ﬂat bean, is a creeping kind which
grows around fences. It is also called O mei tou, or Beautiful
eyebrow bean. Others of this class are the Chiang tou (2
Cc) (Dolichos sinensis), Hu pan tou (3 Cc), or Tiger’s stripe
bean, Tao tou (2 Cc), or String bean, and the Ta tou (2 Cc),
or Large bean [soybean]. All are classiﬁed into either greenskinned or gray-colored classes. There are many varieties
found growing profusely, only in certain localities, which
are too numerous to describe here. All beans may be used
as a vegetable or as a substitute for ku, or grain, and provide
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all the people with food. The naturalist must not neglect the
study of these kinds of beans.
“’When the beans which are harvested are few, it is
customary to use a ﬂail to separate the grains from the
chaff, and in this way save the strength of the farmer. The
usual method is to spread them on the surface of the ﬁeld
(thrashing ﬂoor?), letting them dry in the sun, and having an
ox draw a heavy stone over the surface of the bean stalks, the
pressure causing the bean grains to fall out of the pods. It is
also customary to beat the bean plants with a ﬂail, the handle
of which, is made of stout bamboo, having at the end a crank
or swivel-like arrangement with a ring, to which is attached
a wand more than three feet in length. The beans to be ﬂailed
are spread upon the ground and beaten with this implement.
After the beans are separated by beating, they are shaken in
the wind, which blows away the pods and leaves, after which
they are sifted in order to remove everything but the good
bean grains, and ﬁnally they are removed to the granary.
The Ch’ung mo (2 Cc), or pestle and mortar (?), is not used
in grinding Ma, or hemp seeds, and the Wei nien (2 Cc), or
millstone (?), is not used for grinding the Shu, or bean.’”
Bretschneider 1882 (Vol. 1, p. 198). “885. (4 Cc). T’ien
kung k’ai wu. A treatise on Technology by (3 Cc) Sung Ying
sing. Second edition in 1637.–Stanislas Julien has translated
many articles from this work.”
8. Ye Mengzhu. 1670? Yueshi bian [Viewing the world].
China. Passage on soy reprinted in C.N. Li 1958 #326, p.
232-33. Undated. [Chi]
• Summary: Wade-Giles reference: Yüeh Shih Pien, by Yeh
Mêng-Chu (who lived 1624–ca. 1693). Describes conditions
and institutions in the late Ming and early Qing dynasties
(late 17th century). The “Economic affairs” section, part 2,
states: Soybeans (dou, written with a grass radical on top)
are used for making oil (you) or tofu (fu), for feeding horses,
and for fertilizing the ﬁelds. Their price is about the same as
rice. Different qualities of soybeans are produced in different
places. Along the coastal regions, a variety named tangdou is
the smallest and its price is also the lowest. Among those that
are produced in the ﬁelds, the yellow soybean (huangdou)
is the most common. The varieties with the largest seeds
include the shigu, qingbai (“green white”), and fengtan
(“ﬂour round”), etc.; their prices are higher.
The price of yellow soybeans, in an average year, is
slightly less than that of rice. One picul (dan; 1 dan = 71.6
kg or 156.76 lb) of soybeans is approximately equal in price
to 0.8 to 0.9 piculs of rice. However in the 14th year of the
reign of Chongzhen (near end of Ming dynasty), plenty of
early soybeans but less rice was available. So 1 bushel of rice
is equivalent to (could be traded for) 1 bushels of soybeans.
In the 14th year of Shunzhi, the price of 1 bushel of early
soybeans was 3½ ounces (oz; liang) of silver. But in the
winter, the price of rice is only 1 ounces of silver per bushel.
And the price of soybeans is 1.8 ounces of silver. Therefore,

2 bushels of rice are equivalent to 1 bushel of soybeans. Yet
in the 7th year, 2nd lunar month, 1 bushel of white / polished
rice was worth 1 ounce of silver, and 1 bushel of soybeans
was worth 2 ounces of silver. In the 9th lunar month, one
bushel of new rice was worth 2 ounces of silver, and 1 bushel
of soybeans was worth only 1.5 ounces of silver. In the 8th
year, 3rd lunar month, 1 bushel of white rice was worth 3.4
ounces of silver, and 1 bushel of soybeans was worth 1.5
ounces of silver. In the 4th lunar month, 1 bushel of white
rice was worth 4 ounces of silver, and 1 bushel of soybeans
was worth only 1.2 ounces of silver. In the 6th lunar month, 1
bushel of white rice was worth almost 5 ounces of silver, and
1 bushel of soybeans was worth only 1.6 ounces of silver.
In the 7th lunar month, 1 bushel of soybeans was worth 3.2
ounces of silver–almost equal to the price of white rice. In
the 14th year, 11th lunar month, a bushel of soybeans was
worth only 0.8 ounces of silver, and rice was about the same
price. In the 16th year, 3rd lunar month, 1 bushel of soybeans
was worth 2 ounces of silver, about the same as white rice.
In the 18th year, 1 bushel of new rice was worth 1.3 ounces
of silver; 1 bushel of soybeans was worth only 0.8 ounces of
silver. That winter, 1 bushel of white rice was worth 2 ounces
of silver, but 1 bushel of soybeans was worth only 1.2 to 1.3
ounces of silver. In the reign of Kangxi, 2nd year, 10th lunar
month, 1 bushel of rice was worth only 0.9 ounces of silver,
and 1 bushel of soybeans only 0.5 ounces of silver. One
bushel of the tangdou variety [smallest and least expensive]
was worth only 0.4 ounces of silver, but later it was worth
0.6 to 0.8 ounces of silver. By the 18th year, 3rd lunar month,
they actually reached 1.2 to 1.3 ounces of silver. In the 4th
month, it rose to 1.4 to 1.5 ounces, then it dropped to 1.1
to 1.2 ounces. That fall, the price of new soybeans was 0.7
ounces per bushel. In the winter, 11th lunar month, it rose
to 1.2 ounces. In the 19th year, spring, the price was 1.35
ounces per bushel, then it fell to 1.0 ounces. In the 21st year,
spring, each bushel (dan) was worth only 0.7 ounces and in
the summer, 5th lunar month, it dropped to 0.6. In the 23rd
year, winter, the price of a bushel of soybeans came to about
1 ounce of silver. The next spring, it remained about the
same. (Translated by H.T. Huang, PhD, Feb. 2003).
Note 1. This is the earliest document seen (May 2014)
that mentions or discusses the price of soybeans, the changes
in this price during the one year or over many years (the
price ﬂuctuates markedly), or compares their price with
that of other grains (rice). More broadly, it is the earliest
document seen (May 2014) that analyzes soybeans from a
commercial viewpoint. One could make a lot of money by
hoarding soybeans, or by knowing when to buy and to sell.
Note 2. We are told that soybeans can be used for
making oil and for fertilizing the ﬁelds. After the oil is
pressed out, the residual soybean cake, a rich source of
nitrogen, is probably used to fertilize the ﬁelds.
9. Rafﬂes, Thomas Stamford. 1817. The history of Java. 2
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vols. London: Black, Parbury & Allen. Vol. 1, xlviii + 479
p. Vol. 2, cclx + 291 p. See vol. I, p. 98. Oxford in Asia
Historical Reprints, Oxford Univ. Press, 1978.
• Summary: In the section titled “Cooking” (Vol. I, p. 98)
we read: “The Chinese prepare from the gédelé [kédelé =
soybean] a species of soy [sauce], somewhat inferior to that
brought from Japan.”
A passage on rice cultivation (Vol. I, p. 116-17) states:
“Besides the annual crop of rice which is raised on the sáwah
lands, a variety of plants are raised upon them as a second
or light crop within the same year. Among these are several
species of káchang or bean... Among the most important
are... kédéle [soybeans]...” “Together with rice are deposited
the seeds of other vegetables, which arrive to maturity at
different periods, chieﬂy after the rice harvest. The most
common and useful among these is cotton... Next to this are
various leguminous and other plants, which do not interfere
with rice. No less than six or eight kinds of vegetables are
sometimes in this manner seen to shoot up promiscuously in
a single ﬁeld.”
The section on Java’s “Oil-giving plants” (p. 123) states:
“Of the oil-giving plants there are many. The káchang góring
of the Malay countries, or, as it is indifferently termed by the
Javans, káchang chína, pénden, or tána [peanut] is cultivated
almost exclusively for the purpose of obtaining its oil... It
is never employed as an article of food by itself; but what
remains of it after the oil is expressed, forms an ingredient
for the seasoning of rice... The oil is obtained by grinding the
seeds between two grooved cylinders, and then separating
it either by expression or boiling. The former is chieﬂy used
by the Chinese, and yields as a refuse the oil-cakes, which I
formerly observed were employed as manure in some of the
gardens near Batavia.”
Rafﬂes (lived 1781-1826) was lieutenant-governor of
Java from 1811 to 1816. He acquired and founded Singapore
on 6 Feb. 1819. A 2nd edition was published in 1830 in
London by J. Murray. Address: Lieutenant-Governor of Java.
10. Agricultural and Horticultural Society of India,
Proceedings and Report (Calcutta). 1844. Presentations to
the gardens and museums. 3(Part 2):170. Meeting of Aug.
14.
• Summary: These “Monthly Proceedings of the Society”
are bound in the back of: Journal of the Agricultural &
Horticultural Society of India, Vol. 3.
“1. A small assortment of Chinese seeds, consisting of
peas, beans, maize, cypress, &c. Presented by H. Torrens on
behalf of Capt. H. Bigge.
“In this communication, forwarding these seeds,
Capt. Bigge makes the following remarks in regard to one
description of Pea: “Of the esculents the large White Pea is deserving of this
notoriety, that it forms the staple of the trade of Changhair
[probably Shanghai] or nearly so, to the astonishing amount

of 10 millions of Dollars, or 2½ millions sterling. This I give
on the authority of the Rev. Mr. Medhurst, of Changhair and
Mr. Thom, H.M. Consul at Ningpo.
“The peas are ground in a mill and then pressed, in a
somewhat complicated, though as usual in China, a most
efﬁcient press, by means of wedges driven under the outer
part of the frame-work with mallets. No description would
sufﬁce without a drawing [no drawing is shown]. The oil is
used both for eating and burning [in lamps for illumination],
more for the latter purpose however, and the cake–packed
like large Gloucester cheeses, or small grindstones in circular
shape–is distributed throughout China in every direction both
as food for pigs and buffaloes, as also for manure.”
Note 1. The “large White pea” is clearly the soybean.
Note 2. This is the earliest English-language document
seen (Aug. 2016) that mentions the soybean as a source of
oil–”used both for eating and burning.”
Note 3. This is the earliest document seen (Oct. 2017)
concerning the use of soy bean oil in lamps for illumination
or lighting.
Note 4. This is the earliest English-language document
seen (Oct. 2016) that describes the traditional Chinese wedge
press.
Note 5. This is the earliest document seen (Feb. 2002)
that mentions soybeans as a feed for pigs.
Note 6. This is the earliest English-language document
seen (Sept. 2016) that mentions soybean cake which it calls
“the cake.” Its appearance and uses are described.
Note 7. Rev. W.H. Medhurst wrote a Chinese and
English Dictionary published in 1842-43 and 1847.
11. Simmonds, Peter Lund. 1854. The commercial products
of the vegetable kingdom, considered in their various uses to
man and their relation to the arts and manufactures; forming
a practical treatise & handbook of reference for the colonist,
manufacturer, merchant, and consumer... London: T.F.A.
Day. xix + 668 p. See p. 313. Index. 23 cm.
• Summary: In the section on “Pulse” we read (p. 313).
“The well known sauce, Soy, is made in some parts of the
East, from a species of the Dolichos bean (Soja hispida),
which grows in China and Japan. In Java it is procured
from the Phaseolus radiatus. The beans are boiled soft,
with wheat or barley of equal quantities, and left for three
months to ferment; salt and water are then added, when the
liquor is pressed and strained. Good soy is agreeable when
a few years old; the Japan soy is superior to the Chinese.
Large quantities are shipped for England and America. The
Dolichos bean is much cultivated in Japan, where various
culinary articles are prepared from it; but the principal are a
sort of butter, termed mico [miso] and a pickle called sooja
[shoyu].
“1,108 piculs of soy were shipped from Canton in 1844,
for London, British India, and Singapore. 100 jars, or about
50 gallons of soy, were received at Liverpool in 1850. The
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though, as usual in China, a most efﬁcient press,
by means of wedges driven under the outer parts
of the framework with mallets. The oil is used both
for eating and burning, more for the latter purpose,
however, and the cake, like large Gloucester cheese,
or small grindstones in circular shape, is distributed
about China in every direction, both as food for
pigs and buffaloes, as also for manure.”
Note 1. The “large white pea” is clearly the
soybean.
Note 2. This is the earliest document seen
(Oct. 2014) that uses the spelling “Shanghae.”
In the chapter titled “Oleaginous plants”
we read (p. 512): “In Japan a kind of butter, called
mijo, [sic, miso] is obtained from a species of the
Dolichos bean (Dolichos soja).
Also discusses: Almonds and almond oil
(p. 510, 533). Wheat gluten (221, 234, 264). Hemp
and hemp oil (p. 510). Sesame or teel, sesame oil,
black til, and gingelie oil (p. 511, 533-34). “The
export of linseed and rapeseed cakes from Stettin”
(p. 564).
Note 3. Peter L. Simmonds lived 18141897.
Note 4. This is the earliest Englishlanguage document seen (July 2003) that uses the
words “gingelie” or “teel” to refer to “sesame.”
Note 5. This is the earliest Englishlanguage document seen (Aug. 2016) that uses the
word “Oleaginous” or the term “Oleaginous plants”
in connection with the soybean. Oil derived from
the soybean is also mentioned. Address: England.

price is about 6s. per gallon in the London market.”
One page earlier, the section on “Pulse” states (p. 312):
Of leguminous grains there are various species cultivated
and used by the Asiatics, as the Phaseolus Mungo [mung
bean], P. Max [soya bean], and P. radiatus [probably azuki
bean], which contains much alimentary matter; the earth-nut
(Arachis hypogaea), which buries its pods under ground after
ﬂowering.”
“Captain H. Biggs [sic, Bigge], in a communication to
the Agri.-Hort Soc. [Agricultural & Horticultural Society] of
India, in 1845 [sic, Aug. 1844], states that of the esculents
a large white pea forms the staple of the trade of Shanghae
[Shanghai], or nearly so, to the astonishing amount of two
and a-half millions sterling. This he gives on the authority
of the Rev. Mr. Medhurst, of Shanghae, and Mr. Thoms [sic,
Thom], British Consul at Ningpo. These peas are ground
in a mill and then pressed, in a somewhat complicated,

12. Montgaudry, Baron de. 1855. Compte rendu
des expériences faites pour l’acclimatation des
semences importées en France par M. de Montigny
[Report of experiments made on the acclimatization
of seeds imported into France by Mr. de Montigny].
Bulletin de la Societe d’Acclimatation 2(1):16-22. Jan. See p.
17, 20-22. [Fre]
• Summary: For years Mr. de Montigny has been
sending seeds and plants from China to the Society for
Acclimatization. When he last returned from China, in April
1854, Mr. de Montigny brought ﬁve varieties of seeds; a
portion of this collection was entrusted to the Society for
Acclimatization for experimentation.
Mr. Montgaudry was given responsibility by the Society
for Acclimatization for distributing these ﬁve varieties of
seeds to its members. These seeds were three varieties of
rice, a variety of green bean (Haricot) unknown in France,
alpist or canary-grass (Alpiste), giant maize / corn (Maïs
géant), and two varieties of soybeans (Pois oléagineux,
literally “oil peas”) (p. 17).
The two varieties of soybeans are completely dissimilar.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 30

One has small green seeds; the other has rather large yellow
seeds. These seeds are very precious and of the highest
usefulness for France. Every year, France is obliged to buy
from abroad more than 30 million francs worth of edible
oil, but during the years when the two types of rapeseed (les
Colzas et les Navettes) freeze or cannot produce because of
drought, some 60 to 80 million francs must leave the country

[to buy oil].
The two types of rapeseed only grow successfully
on choice land, which must be both light and rich
in humus. Generally, this quality of land comprises
only a small proportion of the total in almost all
localities [in France]. The soybean (Le Pois),
however, is much less choosy about the soils where
it grows well: it prospers on all terrains. In the
valleys it grows wonderfully and on the mountains it
gives good crops (p. 20).
The soybeans brought back by M. de Montigny
are cultivated on a large scale in the ﬁelds of
northern China. It is principally in the provinces
of Honan, Shantung, and Shansi that one ﬁnds
vast expanses covered with these soybeans. The
climate of these provinces is quite similar to that of
our own so-called ‘cold provinces.’ In China there
is a large trade based on products obtained from
these soybeans. The oil is used in many ways and
is preferred to rapeseed oil and colza oil (reﬁned
rapeseed oil). Although it has an aftertaste of peas
or beans, this is not as disagreeable as the bitterness
from rapeseed or colza oils. With the addition of a
little lard, it becomes similar in ﬂavor to secondgrade olive oil.
Note 1. He was referring to unreﬁned, probably
ﬁltered soy oil.
The residue left after expressing the oil is in the
form of cakes (les tourteaux), which the Chinese
use to fatten their livestock and enrich their soil.
These cakes are a powerful soil amendment in the
countryside.
Note 2. Webster’s Dictionary deﬁnes a soil
amendment as “a substance that aids plant growth
indirectly by improving the condition of the soil.”
In China, soybeans are transformed into both a food
for the poor and a seasoning highly regarded by the
rich. For the poor, the ﬂour of these soybeans (la
farine de ces Pois) [i.e. ground soybeans] is used to
prepare a paté resembling that of fromage blanc (a
fresh dairy cheese resembling cream cheese; quark),
known in France as fromage à la pie; it [i.e., tofu]
is sold in public places for a few cents (centimes) a
portion and cut into cakes by means of a brass wire
according to the customer’s wishes. Ordinarily the
Chinese fry their paté or cheese (fromage) [tofu] in
the oil which also comes from soybeans; this fried
food is highly esteemed.
For the rich, a seasoning (assaisonnement) is prepared
which requires more care and culinary talent. The soybean
paté (La pâte de Pois) [fermented tofu] is fermented after
having been seasoned with pepper, salt, powdered bay/
laurel leaves, powdered thyme, and other aromatics. During
the fermentation, the producer bastes the paté with soybean
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oil (l’huile de Pois). After several days of fermentation, the
preparation is ready. This paté or cheese [fermented tofu]
becomes a very powerful digestive (aid to digestion) and an
appetizer, which no one can resist because it is extremely
tasty.
“At Kaifeng in Honan, at Tsinan in Shantung, and at
T’aiyuan in Shanshi, the oil and cheese of soybeans are made
in huge amounts, and are consumed locally. But the city of
Ning-po, capital of Chekiang, is the center of production and
of shipping of various products made from soybeans. The
port of Ning-po is hard to reach in large vessels, but they can
stop at the island of Choushan, where there is a very good
port. Thousands of Chinese junks leave Ning-po and travel
along the coast of China with no cargo but the products
of soybeans, which they carry to all parts of the Celestial
Empire, to Japan, and to all countries where they are known.
Soybeans have produced seeds in France since 1854.
Their acclimatization is assured. Unfortunately we still have
only a small quantity of seed, but M. de Montigny, who must
return to China, will send the Society a large enough amount
so that this precious seed will soon be distributed to all parts
of France. This will be an eminent service rendered to the
nation.
Mr. de Montigny had brought back a large quantity
of soybeans, but it was not going to be up to him (as early
as 1854) for this seed to be cultivated on a large scale on
French soil. Most of the supply was lost in Paris, for reasons
independent of all the zeal, all the planning by Mr. de
Montigny, who was not in control of the steps undertaken
by persons who appeared to offer to him all the warranties
and from whom he could not anticipate the odd way (façon
singulière) of using such precious seeds (p. 22).
Note 3. Monsignor Louis C.N.M. de Montigny, bearer of
the seeds, was born at Hamburg of French parents in 1895.
In 1843 he went to China and in 1847 he was appointed
Consular Agent at the port of Shanghai, where he stayed,
with promotions, until 1895. There he rendered great
services to natural science and horticulture by introducing
into France useful Chinese plants and animals, via the
Society for Acclimatization (Bretschneider 1898, p. 536).
Note 4. The Baron of Montgaudry, author of this article,
was the nephew of Comte Georges-Louis Leclerc de Buffon
(1707-1788), a French naturalist who held the prestigious
position of superintendent of the Royal Garden (Jardin du
Roi/Roy, Jardin des Plantes) in Paris and was on the cabinet
of the Natural History Museum. According to Paillieux
(1880, p. 561) starting in 1739, French missionaries in China
sent Buffon specimens and seeds of the most important
plants in that country. Soybeans were probably received and
planted by 1739 or 1740, and deﬁnitely by 1779. Buffon was
a contemporary and ardent opponent of Linnaeus. He must
have been disappointed when, in 1744, Louis XV issued
the order that the Linnaean system was to be adopted in the
future. Buffon was the author of the superbly illustrated

Histoire Naturelle (1749-1804) in 44 volumes, some of them
published posthumously.
Note 5. This is also the earliest document seen
(March 2015) describing the work of the Society for
Acclimatization in France with soybeans. The title of this
issue of the periodical was actually Bulletin Mensuel de la
Société Zoologique d’Acclimatation. By 1858 (vol. 5) it
had changed to Bulletin de la Société Impériale Zoologique
d’Acclimatation. By 1871 it had changed to the shorter title
we use for this record.
Note 6. This is the 3rd earliest French-language
document seen (April 2013) that mentions tofu. It is also
the earliest French-language document seen (April 2013)
that compares tofu to the particular French cheese named
fromage à la pie (quark in German).
Note 7. This is the earliest French-language document
seen (Dec. 2014) uses the term pois oléagineux to refer to the
soybean.
Note 8. This is the earliest European or Frenchlanguage, document seen (Sept. 2016) that mentions soy oil,
which it calls l’huile de Pois [oléagineux].
Note 9. This is the earliest Western-language document
seen (Nov. 2012) that mentions fermented tofu, which it calls
La pâte de Pois.
Note 10. This is also the earliest document seen in the
Western World that mentions an industrial (non-food) use of
soybeans (as a fertilizer for the soil).
Note 11. This is the earliest document seen (May 2005)
that mentions ﬂavor problems with soy–in this case, soybean
oil.
Note 12. This is the earliest document seen (June 2007)
that mentions the use of junks (or barges or boats) or water to
transport soybeans or soy products within a country (China).
Note 13. This is the earliest French-language document
seen (Nov. 2013) that mentions soy ﬂour, which it calls la
farine de ces Pois.
Note 14. This is the earliest French-language document
seen (Sept. 2016) that mentions soybean cakes (the coproduct of soybean oil) which it calls les tourteaux. Address:
French Consul at Shanghai and Ning-po, China.
13. Fremy, E. 1855. Sur plusieurs huiles rapportées de Chine
par M. de Montigny [On several oils brought back from
China by Mr. de Montigny (Letter to the editor)]. Bulletin
de la Societe d’Acclimatation 2(7):382-83. July. Meeting of
June 22. [Fre]
• Summary: The writer calls soybeans “oil peas” (Pois
oléagineux) and states in this letter to the president of
the Society for Acclimatization: Soy oil (L’huile de Pois
oléagineux) is very similar to our edible oils; its odor
and taste are agreeable. It is equally suited to combustion
[burning in oil lamps]. Exposed to freezing cold, it thickens;
atmospheric oxygen makes it rapidly turn to resin. It belongs,
therefore, to the class of drying oils (huiles siccatives) and
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could replace linseed oil (remplacer l’huile de Lin) in some
of its applications.
I know that the Chinese obtain 17% oil from their
soybeans. It would be interesting to know, based on an
analysis, the exact percentage of oil that these soybeans
contain.
My analyses show that the soybeans brought from China
by Mr. de Montigny contain 18% oil.
If the latter are identical to those used commercially in
China, you will see, Mr. President, that the Chinese are very
skilful industrially, for they only lose one percentage point of
the oil.
He ﬁnishes his letter with a prophetic statement: In
conclusion... soybeans, the importance of which we have
already appreciated for the abundance and quality of
the oil they furnish, will provide us with a new food for
consumption and a useful product for the industrial arts.
Note 1. This is the earliest Western-language document
seen (Oct. 2017) concerning the industrial (non-food, nonfeed) use of soy oil.
Note 2. This is the earliest document seen (Sept. 2016)
which contains information on the chemical / nutritional
composition of soybeans or soyfoods, or on the oil content of
soybeans (18%).
Note 3. This is the earliest French-language document
seen (Sept. 2016) that uses the term l’huile de Pois
oléagineux to refer to soybean oil.
Note 4. This is the earliest document seen (Oct. 2014)
that classiﬁes soy oil as a “drying oil.”
Note 5. This is the earliest document seen (Sept. 2013)
mentions linseed oil, which it calls huile de Lin. Address:
Professeur au Museum d’Histoire Naturelle et a l’École
Polytechnique, France.
14. Argus (The) (Melbourne, Victoria, Australia). 1861.
Commercial intelligence: Of the tonnage in China waters,...
July 13. p. 4.
• Summary: “... we ﬁnd the following notice in the China
Overland Trade Report of the 27th of May: “Shanghae.–... The arrival of a large number of junks
from Shantung with peas and [soy] beans having caused a
considerable fall in the market value of these articles,... “To
Swatow the inquiry has temporarily slackened, the season for
shipment of bean cake to that port for the early sugar crop
being now over.
Note: This is an early mention of soybeans in an
Australian newspaper.
15. Lockhart, William. 1861. The medical missionary in
China: A narrative of twenty years’ experience. London:
Hurst and Blackett, Publishers. xi + 404 p. See p. 63-69. No
index. 23 cm.
• Summary: The author, a Christian medical missionary
in Shanghai (he went there with Dr. Medhurst in 1843),

describes the daily life of people in China. Chapter 4, which
is mainly about food and money, has a long section about
“pulse” or “beans,” however the soy bean is never mentioned
by name.
“Large quantities of pulse, a species of round white or
yellowish bean, are grown in the north of China, at Shantung and Chih-le [Shantung and Chili], and in the south
of Mantchouria [Manchuria], the yearly produce of this
article is enormous. Its exportation forms a large branch of
commerce; and the carrying of the beans, oil, and cakes gives
employment to many thousand junks, which bring down
their cargoes to Shanghai, Ningpo, and other ports.
“These beans are used chieﬂy for making oil: the other
uses of them are subordinate to this.”
He describes how the beans are ground in two different
types of stone mills, the latter 30 feet in diameter and pulled
by an ox. They are then steamed in baskets, pressed in a
long, horizontal wedge press, ﬁltered through straw then
cloth, and the oil is stored in large baskets “lined with a very
tough thin paper glued to the inside of the basket by varnish,
and then varnished over. The oil never exudes if the paper
has been properly attached to the baskets, each of which will
hold 100 pounds of oil, and is the shape of a large ﬂat jar,
with a narrow mouth.”
Note 1. This is the earliest English-language document
seen (Aug. 2016) stating clearly that soybeans are grown in
Manchuria and crushed to make oil and meal, which are then
exported.
Note 2. This is the earliest document seen (Sept. 2016)
written by a Westerner that mentions a wedge press.
“The bean-cake, or residue after expression of the oil, is
largely used as manure, and is found to fatten the land and
improve the crops. It is never eaten by cattle.
“Soy [sauce] is made from the same bean, which after
being slightly boiled in water is placed in the open air, in
large jars with basket tops, for the purpose of fermentation.
The beans turn brown and soft, and become a brown
pultaceous mass. After the soy has drained away or been
expressed, it is strained and packed in small jars for sale. No
use is made of the residue.
Note 3. “Pultaceous” means “having a consistency like
that of porridge.”
Note 4. This is the earliest English-language document
seen (March 2007) that mentions the “residue” left over after
making soy sauce.
“Tau fu, or pulse-curd, is made by steeping the beans
in cold water, when being soft they are ground between two
ﬂat stones. A spindle ﬁxed in the centre of the lower passes
through the upper stone, in which a hole is made about
halfway between the centre and the rim. Through this hole
the beans are passed as the upper stone revolves, by means of
a handle ﬁxed in the side of its rim. When ground they pass
out at the rim as a creamy liquid, which is placed in a vat to
settle. The supernatant ﬂuid is afterwards drawn off, and the
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curd placed on a suspended square of cloth to get rid of more
of the liquid. It is then transferred to square wooden frames
lined with cloth, and next into a bean press loaded with a
large stone. The remaining liquid drains out, leaving behind
a thick cake of solid curd, which is cut up into small squares.
[Note 5. The writer fails to mention that a coagulant is added
to transform the milk into curd.] The curd is also sold after it
leaves the ﬁlter and before it is pressed, and in both forms is
fried with a little oil, and eaten as relish with rice. Sometimes
cakes of curd are exposed to the air to ferment, when they
become brown and dry, turning partly into soy, and form a
tasty combination, much relished by the Chinese, of curd and
soy.
“The beans are also given to animals, especially sheep
and goats, as we give them brown peas.”
“The bean-oil is used for lamps, and also for cooking
purposes. It is a pale, thin, clear oil, rather strong in smell,
but not disagreeable (p. 69).
“The oil mills are very large establishments, and always
at work. In some of them from ﬁfty to sixty buffaloes are
kept to perform the work at the stone wheels.”
Note 6. This is the earliest English-language document
seen (Sept. 2016) that uses the term “bean-oil” to refer to
soybean oil.
Note 7. This is the earliest document seen (July 2002)
concerning the feeding of soybeans or soy products to goats.
Address: F.R.C.S., F.R.G.S., of the London Missionary
Society [England].
16. Williams, S. Wells. 1861. Notices of Chinese agriculture
and its principal products. Report of the Commissioner of
Patents, Agriculture p. 467-76. For the year 1860. See p.
474.
• Summary: “Agriculture has held a higher place in the
estimation of the Chinese, in comparison with other
pursuits, than among any nation of which we have deﬁnite
knowledge... The fabled founder of agriculture, called
Shin-nung [Shennong], i.e., the Divine Husbandman, was
likewise one of the ﬁve sovereigns, who are regarded as the
founders of the black-haired race of China; he ﬂourished
during the fourth and ﬁfth centuries after the deluge, and is
now worshipped as one of the tutelary gods of the Empire.
The ceremony of ploughing a ﬁeld near Peking is performed
every spring by the Emperor or his proxy” (p. 467).
Note 1. This is the 2nd earliest English-language
document seen (Nov. 2017) that mentions Shin-nung
(Shennong) or the Divine Husbandman.
Note 2. This is the earliest English-language document
seen (Nov. 2017) that describes Shennong as “The fabled
founder of agriculture,” thereby suggesting that he was a
legendary / mythical rather than an historical ﬁgure.
“A great number of plants are grown in various parts of
the country for the oil found in their seeds or nuts, which is
consumed in cooking, burning, or in the arts, while the refuse

cakes taken from the oil mills are returned to the ground as
one of the best manures known. Oil is expressed for these
purposes by simple pressure from the ground-nut (Arachis)
throughout the Southern and Central Provinces, and the nut
itself is baked for food.” The Chinese also use rape oil, castor
oil and the oil of the Sesamum, the Camellia sesanqua, and
the oleifera (the latter two are called tea oil), and the croton
Jatropha curcas.
“The list of leguminous and cruciferous plants cultivated
in China is a long one... An emulgent [ﬁltered or milked
out] preparation of ﬂour from the Dolichos bean, mixed
with ground gypsum or tumeric [turmeric], and a touch of
salt, called bean curd [tofu], accompanies every meal; the
same materials, differently prepared, are sent abroad as
Soy” (p. 474). Note 2. The author is referring here to the soy
bean, tofu, and soy sauce. Address: Author of “The Middle
Kingdom”.
17. Williams, Samuel Wells. 1863. The Chinese commercial
guide: Containing treaties, tariffs, regulations, tables, etc...
With an appendix of sailing directions. 5th ed. Hongkong: A.
Shortrede & Co. xvi + 387 + 266 p. Index. 21 cm. Facsimile
edition reprinted in 1966 by Ch’eng-Wen Publishing Co.,
Taipei, Taiwan.
• Summary: In the section titled “Description of articles
of export” [from China, alphabetical], Chinese characters
accompany every entry. On p. 111 is an entry for “Beans
and peas” (tau) incl. bean cake (tau ping or tau shih = “bean
stones”).
Note 1. This is the earliest document seen (Sept. 2016)
that uses the terms tau ping or tau shih to refer to soybean
cake.
“The Chinese cultivate legumes to a greater extent,
perhaps, than any other nation.”
The manufacture of bean jam [jiang] and bean curd
cakes [tofu] for food from the ﬂour employs many people.
The cakes used for manure are made by crushing the ripe
peas [sic, beans] and boiling the grits soft; the mass is then
pressed into cakes in iron hoops, and made solid by means of
wedges driven down by heavy mallets. Peas and bean cakes
are exported from Yingtsz’ [Yingtze, Ying-tze?] and Tientzin
[Tientsin, Tianjin] to Amoy and Swatau [Swatow, Shantou,
in Guangdong province]; they comprise one-fourth of all the
produce shipped from Tientsin in 1861; and there is little else
sent from Yingtsz’. In 1859, about a million piculs [1 picul =
133.33 lb] of the cake were reshipped to the south of China
from Shanghai alone, chieﬂy for the consumption of sugar
growers.”
In the same section is an entry (p. 139) for: “Soy, shi
yú [shiyu = fermented black soybean sauce], and tsiáng
yú [jiangyou = soy sauce], is a condiment made from the
Dolichos bean, which grows in China and Japan; our name
is derived from the Japanese siyau [shoyu]. To make it, the
beans are slowly boiled soft, then an equal quantity of wheat
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or barley ﬂour is added; after this has thoroughly fermented
and become mouldy, the beans are washed, and put into jars
with their weight in salt, adding some aromatics, and three
times as much boiling water as the beans were at ﬁrst. The
whole compound is now left for a month or more, exposed
to the sun, and then pressed and strained. Good soy has an
agreeable taste, and if shaken in a tumbler, lines the vessel
with a lively yellowish-brown froth; its color in the dish is
nearly black. There are many qualities of it, and when well
made all improve by age. Japan soy is considered superior to
Chinese, but both are of different qualities, and are probably
made of various materials, some of which may be base
enough. It is most commonly sent to England, India, and
Europe, to form the basis of other sauces and condiments.
It is worth from $4 to $8 per picul and goes chieﬂy from
Canton.”
On p. 129 is a section on “Oil” (yú), incl. [soy] bean oil
(tau yú), wood oil (tung), cotton-seed oil, sesamum oil, olive
oil, ground-nut oil, cabbage or rape oil, ﬁsh oil, etc.
In the same section (p. 149) is an entry for “Vermicelli
(Chinese characters) fun sz, i.e. ﬂour threads. This article,
sometimes called loksoy [lock soy], manufactured from both
rice and wheaten ﬂour, is extensively used among the natives
in soups. It is everyway inferior to the European.”
Note 2. This is the earliest English-language document
seen (Aug. 2016) that uses the term “bean oil” to refer
to soybean oil, or that mentions tau-yú as the Chinese
(Cantonese) name for soybean oil.
Note 3. This is the earliest English-language document
seen (Sept. 2006) that uses the term “Dolichos bean” to
refer to the soybean. It is also the earliest English-language
document seen (Sept. 2006) that repeatedly uses the word
“bean” (not preceded by the word “soy” or “soya”) to refer
to the soybean.
Note 4. This is the earliest English-language document
seen (July 2016) that contains the term “cotton-seed” or term
“cotton-seed oil” (each spelled with a hyphen).
Note 5. This is the earliest English-language document
seen (Aug. 2016) that that uses the term “crushing” (or
“crush,” “crushes,” “crushed” or “crushings”) in connection
with soybeans to refer to the process of pressing the beans to
yield oil and cake in a Chinese wedge press.
This section also discusses (alphabetically): Almonds
(but not almond oil), ground-nuts (hwa sang characters,
ground-nut cake characters hwa sang ping; the “oil is the
chief article of export”), gypsum (shih kau, used especially in
making bean-cakes and curd [tofu], sometimes called beanmacaroni), manure cakes or poudrette (kang sha, made from
night soil mixed with earth for exportation. “The refuse of
ground-nuts, sesamum, rape-seed, and other oleaceous seeds,
is prepared for manure and for feeding swine and sheep, and
sent from one part of the country to another”), salt, seaweed,
sesamum seed, and silk.
A table titled “Rates of freight in steamers to Canton”

states (p. 228): “Soy, per tub of 1 picul–$0.75.”
In the section on “Foreign commerce with Japan” we
read (p. 254): “Camphor, sulphur, porcelain, copper, nutgalls, vegetable wax, cassia, soy, and verdigris, have been
furnished at rates and quantities sufﬁcient to export to
Europe.”
Other sections discuss Chinese, Japanese, and British
weights and measures, numerals, coins and currency.
Samuel Wells Williams lived 1812-1884. Address:
LL.D., Hongkong.
18. Technologist (The). 1866. Chefoo-peas. 6:450. Aug. 1.
• Summary: “Chefoo-peas are largely imported in junks
from New-chwang [Newchwang, Manchuria] and are then
transhipped [transshipped] on board foreign vessels, for
conveyance to the southern ports, Canton (through Hong
Kong) taking the largest quantity. When these peas are
crushed into cakes (bean cake) they are exported to Swatow,
at which port they are used as manure for the sugar crops.
The number of mills employed in the manufacture of these
cakes is considerable. The process is slow and simple. A
huge stone wheel (to a pole passing through the centre of
which a mule is harnessed) crushes the peas as it passes
round a circular narrow causeway, into which they have
been thrown. These, in their crushed condition, are packed in
moulds and placed in a press, whence they are extracted free
of the oil, which has passed into the receptacle prepared for
it.”
Note: This is the earliest English-language document
seen (Feb. 2008) that uses the term “Chefoo-peas” to refer to
soybeans.
19. Great Britain Foreign Ofﬁce. 1867. Report from the
foreign commissioners at the various ports in China, for the
year 1865. London: Printed by Harrison and Sons. 145 p. See
p. 37, 60, 69, 103, 110, 144. [Eng; fre]
• Summary: In the section on Che-foo [Chefoo, today’s
Yantai] is a table (p. 37) showing the increase or decrease
of the principal articles of export during 1865, as compared
with 1864. “Bean cake, Che-foo.” 1865–755,052 piculs.
1864–615,297 piculs. Increase: 22.7%. “Bean cake,
Newchwang.” 1865–1,272 piculs. 1864–23,953 piculs.
Decrease: 94.7%.
“The bean cakes made at Chefoo are much superior
to those from Newchwang, which may account for the
increased export of the former... The growing aversion of
Chinese merchants to ship peas and bean cake in foreign
bottoms for Shanghae [Shanghai] is remarkable here, and
large quantities are now shipped for that port in native craft.”
The section on Foo-chow states (p. 60): “Imports
from Che-foo–Are principally tobacco, cotton, wheat, peas
[soybeans], bean cake, and bean oil.”
In the section on Amoy [Xiamen] is a table (p. 69)
showing the chief articles of import. “Bean cakes” decreased
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from 306,129 piculs in 1864 to 265,601 piculs in 1865. Note:
These “bean cakes” are used for fertilizer in southern China.
In the section on Foo-chow [Fuzhou] (p. 103) is a table
showing imports: “Bean cakes” increased from 27,416 piculs
worth $61,680 in 1864 to 71,211 piculs worth $195,832 in
1865.
Two tables (p. 110) show: (1) The principal exports from
Chee-Foo: “Bean cakes” decreased from 756,055 piculs
worth 755,991 taels in 1864 to 616,997 piculs worth 492,236
taels in 1865. (2) The principal exports from Newchwang:
“Bean cakes” increased from 1,391,049 piculs worth 542,509
taels in 1864 to 1,787,971 piculs worth 804,586 taels in
1865.
Near the end of the book (p. 142-44) is an appendix in
French titled “Commerce d’Amoy pendant l’Anné 1865”
[Trade of Amoy during the year 1865]. Under “Importations”
is a table (p. 144) showing total imports of principal objects
to Amoy: “Tourteaux d’engrais (bean cakes)” [literally
“fertilizer cakes”] decreased from 306,129 piculs in 1864 to
265,601 piculs in 1865. Note: 1 picul = 133.3 pounds weight.
20. Mayers, William Frederick; Dennys, Nicholas Belﬁeld;
King, Charles. 1867. The treaty ports of China and Japan: A
complete guide to the open ports of those countries, together
with Peking, Yedo, Hongkong and Macao, forming a guide
book & vade mecum for travellers, merchants, and residents
in general... London: Trübner & Co. viii + 668 + xliv + 26 p.
29 maps. 23 cm.
• Summary: The section titled “Swatow,” under “Trade” (p.
237) states that the foreign trade of Swatow, which began
legally in 1860, “is almost exclusively in Chinese hands.
Proximity to Hongkong enables the large native ﬁrms to
conduct their own importing business more cheaply than
it can be done for them by Europeans, whilst the staple
trade of the Port–the importation of Beancake coastwise
from the North and the export–of Sugar–is also conducted
in correspondence with Chinese agencies at New-chwang
[Newchwang], Chefoo, and Shanghai.”
In the section on “Amoy,” under “Imports” a table (p.
272), shows that “Bean Cakes” decreased from 306,129
piculs in 1864 to 265,601 piculs in 1865.
The section titled “Foochow” [Fuzhou; the capital city
of Fujian province, just northeast of Taiwan] states (p. 288):
“The principal miscellaneous imports consist in rice, sugar,
tobacco, beans and bean-cake, &c. carried coastwise.”
The section titled “Chefoo” (p. 456+) begins: “The Port
which is known to Europeans under the name of Chefoo is
in reality the town of Yen T’ai (Chinese characters) situated
on the northern side of the great cape usually known as the
Promontory of Shan-tung,...”
Page 457: “The productions of the great interior plain
are cereals, pulse, tobacco, drugs, etcetera, together with a
peculiar description of silk obtained from wild silk worms
which feed on the leaves of the oak and other trees; but the

staple articles of trade, in so far as Europeans are concerned,
are beans and beancake, for the shipment of which
merchandize to Southern markets Chefoo is the principal
port.”
The section titled “Chefoo,” under “Trade” states (p.
461): “At the period of the opening of Chefoo to foreign
trade, the expectations formed were rather in the direction
of great activity in imports, than in that of the character
the principal trade of the port has actually assumed, viz:
the export of beans and beancake in foreign bottoms to
the ports of Southern China. This branch of business was,
indeed, prohibited by the Treaty of Tientsing [sic, Tientsin],
but the rule by which foreign vessels were restricted from
carrying cargoes of pulse from the Northern ports was
abrogated in 1861 at the request of the British Minister,
notwithstanding the desire of the Chinese Government
to retain this branch of the carrying trade in favour of the
native junks and seamen. The removal of this prohibition led
to high expectations of a vast development of the trade in
beancake (used most extensively all over Southern China as
a fertilizer), and not only did many foreign merchants hasten
to plant establishments at Chefoo and Newchwang which
they subsequently found no encouragement to maintain, but
even the native traders were induced to erect crushingmills
and ware houses far in excess of the actual requirements of
the trade. The export under this head has, at the same time,
been annually progressive, and furnishes employment to
a large number of shipping. The process of manufacture
of the pulsecake is primitive in the extreme. The beans,
or more correctly peas, from which it is made are thrown
into a circular trough, and crushed by a heavy stone wheel,
the revolution of which is kept up by the labour of one or
sometimes two mules. The pulse, when crushed, is freed
from the oil it yields by means of a rude press, and packed
in hoops which turn out circular cakes of about 1 inch in
thickness and of varying diameter.”
A table (p. 462) shows the value of exports and imports
from Chefoo: “Beancakes” worth 492,236 taels in 1864
increased to 755,991 taels in 1865. “Beans and peas”
worth 791,314 taels in 1864 decreased to 705,704 taels in
1865. “Pea oil” [soya bean oil] worth 69,236 taels in 1864
increased to 126,897 taels in 1865. The main import in 1864
was sugar, with opium a close second. In 1865 opium was
No. 1, followed by cotton piece goods, then sugar.
The section on “Newchwang,” under “Trade” states (p.
543-44): “The bulk of the trade of Newchwang consists in
the export of pulse and pulse-cake to the Southern ports,...”
A table (p. 544) titled “Newchwang. Exports.” shows
that the value of “Bean-cakes” increased from 542,509 taels
in 1864 to 804,586 taels in 1865. The value of “Beans and
peas” increased from 877,944 taels in 1864 to 1,081,050
taels in 1865.
Note: “Catalogue of books on China (other than
philological) published on China and Japan in the English
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language.” Appendix C, p. 2-26.
Note 1. This is the earliest English-language document
seen (Sept. 2016) that uses the words “beancake,”
“beancakes,” “pulsecake,” or “pulse-cake” in connection
with [soya] bean cake.
Note 2. This is the earliest document seen (May 2014)
that uses the term “Pea oil” to refer to soybean oil (one of
two documents).
Note 3. This document shows that the terms “beans,”
“peas” and “pulse,” and their respective cakes, used at
this time in China or Manchuria, all refer to soybeans and
soybean cakes. Address: 1. F.R.G.S.; 2. Late. Both: H.M.’s
Consular Service; 3. Lieut, R.M.A.
21. Bretschneider, Emil V. 1870. The study and value of
Chinese botanical works. Chinese Recorder and Missionary
Journal (Foochow) 3(7):172-78. Dec. Published as a 51 page
book in Foochow in 1871. [15 ref]
• Summary: Note: Chinese characters (Cc) are given for
almost all Chinese / italicized words.
Page 173: “Ssu-ma-ts’ien [Sima Qian; Wade-Giles
Ssu-ma Ch’ien, lived c. 145–c. 185 BCE], the Herodotus
of China, in his historical work Shi-ki [Shiji; Shih-chi,
“Historical Memoirs”], written in the second century B.C.,
states that the Emperor Shen-nung [Shennong] 2700 B.C.
sowed the ﬁve kinds of corn [grain]. Cf. Shi-ki Chap I. In
later times the Chinese commentators agreed that here the
following corns were meant:”
1. Shu Panicum millet (Panicum miliaceum L.). 2. Tsi
[Chi] Foxtail / Setaria millet (Setaria italica Beauv.). 3. Shu
Soja-bean (Glycine hispida). 4. Mai Wheat. 5. Tao Rice.
In the section titled Shu (p. 175), the author discusses the
soja-bean at length, with the use of Chinese characters: “Shu.
This name occurs in the Shi-king and in the Ch’un-ts’iu (v.s.)
and was related in ancient times probably to the Soja-bean
(Soja Glycine) hispida. The Kuang-ya (4th century) says that
the Shu and the (2 Cc) Ta-tou (great bean) are the same. The
Pen-ts’ao (XXIV I and 8) states that there are several kinds
of Ta-tou, a black, a white, and a yellow (so named after the
colour of the seeds) and that from these beans (1 Cc) Tsiang
(Soja [chiang]), (2 Cc) Tou-fu (Bean-curd) and (2 Cc) Tou-yu
(Bean-oil) are made. The drawing for Ta-tou in the Ch. W.I.
[Chi wu ming shi t’u k’ao, a Chinese botany illustrated by
woodcuts] represents the Soja hispida.*”
Footnote: *”At Peking two kinds of Ta-tou are
cultivated, the (3 Cc) Huang-ta-tou (great yellow bean) and
the (3 Cc) Hei-ta-tou (black great bean). The name great
bean refers not to the seeds but to the whole plant, the Soja
bean being an erect herb 3 to 4 feet high. The Huang-ta-tou,
called also (2 Cc) Mao-tou (hairy bean) is the true Soja bean,
an erect hairy plant with trifoliate leaves, little axillare [sic]
ﬂowers, pendulous pods, and white yellowish seeds of the
size of a great pea, but a little oblong. This is the ‘Phaseolus
japonicus erectus, siliquis Lupini, fructu pisi majoris candito’

described in Kaempfer Amoen. exot., the Dolichos Soja of
Thunberg.”
“The Hei-ta-tou, which resembles much the Soja bean,
is also covered with red hairs the seeds are the same size as
the Huang-tou but black. I think it is a variety of the Soja
bean. Both the yellow and the black bean are used for the
same purpose at Peking for making Soja, and Bean-curd.
Bean curd is one of the most important articles of food in
China. It is prepared by macerating the above mentioned
beans in water and milling them together with water. The
liquid pap is ﬁltered. To this ﬂuid is added gypsum in
order to coagulate the Casein and also Chlormagnesium
[magnesium chloride {nigari} is a tofu coagulant]. The
coagulated Casein or Bean-curd is a jelly-like appearance.
“It is known that Manchuria produces a large quantity
of Beans (generally in the Reports on trade called Peas) from
which by pressure Bean-oil or Pea-oil is made. Bean-oil is
largely used in China for cooking and for lighting lamps.
The Bean-cakes are exported to Swatow [pinyin: Shantou,
in Guangdong Province, southern China] for purposes of
manure in the Sugar plantations. New-chuang [Newchwang,
later Ying-K’ou] (in Manchuria) exports chieﬂy Bean-oil and
Bean-cakes. I have not seen the Bean used in New-chuang
for this purpose, but from the description of others it must be
the Soja bean. Mr. Payen (l.c. 341) has examined leguminous
fruits from China, which he calls pois oléagineux de la
Chine and states that they contain 13 per cent. oil, whilst our
common leguminous seeds contain only 2 to 3 per cent. oil.”
End of footnote.
Note 1. This is the earliest English-language document
seen (Nov. 2017) that mentions an existing industrial use for
soybean oil (for lighting lamps).
Note 2. This is the earliest English-language document
seen (Sept. 2006) that uses the word “Soja-bean” (or “Sojabeans”) to refer to the soybean.
Note 3. This is the earliest English-language document
seen (Sept. 2016) that uses Tou-yu as the Chinese name for
soybean oil.
Also discusses: Coix lachryma (Job’s tears, p. 175),
various millets, and buckwheat (p. 175); hemp (Cannabis
sativa), Kô (kudzu, Pachyrrhisus Thunbergianus, p. 176),
plums, and almonds (p. 176). Address: Esq., M.D., China.
22. Bretschneider, Emil V. 1871. On the study and value of
Chinese botanical works, with notes on the history of plants
and geographical botany from Chinese sources. Foochow,
China: Rozario, Marcal & Co. 51 p. See p. 9. Illust. with 8
Chinese woodcuts. 22 cm. [61* ref. Eng]
• Summary: In the following, Chinese characters in the text
precede most Chinese words, such as the names of plants,
foods, authors, and many books.
“Ssu-ma-ts’ien, the Herodotus of China, in his historical
work Shi-ki (pinyin: Shiji, by Sima Qian), written in the
second century B.C., states that the Emperor Shen-nung
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[Shennong] 2700 B.C. sowed the ﬁve kinds of corn [ﬁve
grains, wugu] (p. 7).
The third of these is shu, the soja bean, which is
discussed in both the text and in a long footnote (p. 9). “Shu.
This name occurs in the Shi-king [Shijing, Book of Odes,
ca. 1000 BC] and in the Ch’un-ts’iu [Chunqiu, Spring and
Autumn Annals, 500 BC] (v.s. [see above]) and was related
in ancient times probably to the Soja-bean (Soja / Glycine
hispida). The Kuang-ya (4th century) says that the Shu and
the Ta-tou (great bean) are the same. The Pên-ts’ao (XXIV, I
and 8) states that there are several kinds of Ta-tou, a black, a
white, and a yellow (so named after the colour of the seeds)
and that from these beans Tsiang (Soja) [sic, jiang], Tou-fu
(Bean-curd), and Tou-yu (Bean-oil) are made.*”
The footnote states: “* At Peking, two kinds of Ta-tou
are cultivated, the Huang-ta-tou (great yellow bean) and the
Hei-ta-tou (black great bean). The name great bean refers
not to the seeds but to the whole plant, the Soja bean, being
an erect herb 3 to 4 feet high. The Huang-ta-tou, called
also Mao-tou (hairy bean) is the true Soja bean.” “Both the
yellow and the black bean are used for the same purpose at
Peking for making Soja [soy sauce], and Bean-curd. Beancurd is one of the most important articles of food in China.
It is prepared by macerating the above mentioned beans in
water and milling them together with water. The liquid pap is
ﬁltered. To this liquid is added gypsum in order to coagulate
the Casein and also Chlormagnesium [magnesium chloride,
i.e., nigari]. The coagulated Casein or Bean-curd is a jellylike appearance.
“It is known that Manchuria produces a large quantity
of the Beans (generally in the Reports on the trade called
Peas) from which by pressure Bean-oil or Pea-oil is made.
Bean oil is largely used in China for cooking and for lighting
lamps. The Bean-cakes are exported to Swatow for purposes
of manure in Sugar plantations. New-chuang [Newchwang;
later Yingkou] (in Manchuria) exports chieﬂy Bean-oil and
Bean-cakes.”
The Preface begins: “In presenting these pages to the
learned world, I consider it my duty to confess, that I am
neither a Sinologue nor Botanist, my knowledge in Chinese
as well as in Botany being very limited. But living in the
Chinese Metropolis ﬁve years, I was encouraged by the
favourable conditions in which I found myself, to make
some inquiries into Chinese plants and to venture on the
publication of these notes on Chinese Botany... Although I
had the advantage of having access to the splendid library
of the Russian Ecclesiastical Mission at Peking, where are
to be found not only all Chinese works of importance, but
also most European books relating to China,–the reader will
observe the want of some special works on Botany.”
Concerning the Pên-ts’ao k’ang-mu (p. 4-6),
Bretschneider concludes: “On the whole it can be said... that
the descriptions of plants therein are very unsatisfactory.”
“The Pên-ts’ao is often inconvenient for reference, the paper

and the impression being bad and the misprints numerous.”
As a general overview of the entire subject he concludes
(p. 6-7): “It is true, the Chinese possess very little talent
for observation and zeal for truth, the principal conditions
for the naturalist. The Chinese style is inaccurate and
often ambiguous. In addition to this the Chinese have an
inclination to the marvelous and their opinions are often
very puerile. None of the Chinese treatises can be compared
with the admirable works of the ancient Romans and
Greeks, Plinius, Dioscorides (both of the ﬁrst century) &c.
Nevertheless the Chinese works on natural science are very
interesting, not only for the sinologues, but also for our
European naturalists” interested in “geographical botany, and
the history of cultivated plants.”
The last section, titled “List of Chinese works
quoted in the foregoing notes” (p. 48-51) gives 61 works,
sorted chronologically, and grouped into dynasties. “The
information regarding them has been derived from an
examination of the Ssu-k’u ts’üan-shu, the great Catalog of
the Imperial Library 1790. I hereby give only the title, the
author’s names and the time of publication.” The earliest
grouping, “Works written before the third century B.C.”
begins: “Shen-nung pên-ts’ao-king. Classical herbal, or
Materia medica of the Emperor Shên-nung, 2700 B.C.”
Note: This is now generally cited as: Shennong bencao
jing (Classical pharmacopoeia of Shennong, the Heavenly
Husbandman) (100 AD).
Originally published as articles in the Chinese Recorder
and Missionary Journal (Foochow) in 1870-71 (vol.
3). In a footnote describing this original publication, in
Bretschneider’s article in the Journal of the North-China
Branch of the Royal Asiatic Society, 1882, he writes, “The
editor of this periodical, at that time, seems to have had little
experience in proof-reading; at any rate my paper (although
presented in a very clear manuscript) came to light with such
a profusion of misprints and other inaccuracies, that it would
have been ridiculous to append to it a complete list of errata.
I therefore would feel quite disposed to disavow this my ﬁrst
scientiﬁc essay; all the more since at the time I wrote it I had
not yet sufﬁciently mastered the subject, and many of my
former statements require modiﬁcation.”
Also discusses: Hemp (Cannabis sativa, ma; the male
plant is called si while the seed-bearing female plant is called
tsü; p. 5, 10). Arachis hypogaea (Ground-nut, Lo-hua-sheng,
p. 5). Job’s tears (Coix Lachryma, p. 9). Kudzu (p. 10).
Address: M.D., Physician of the Russian Legation at Peking,
China.
23. Douglas, Carstairs. 1873. Chinese-English dictionary
of the vernacular or spoken language of Amoy, with the
principal variations of the Chang-chew and Chin-chew
dialects. London: Truebner & Co. xix + 613 p. 28 cm.
• Summary: The Preface notes that the written language of
China is uniform throughout the whole of China, but it is
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pronounced differently when read aloud in the different parts
of China. Various spoken languages of China have already
been studied by Western residents in China: the Mandarin,
the Hakka, the vernaculars of Canton and Amoy, etc. The
Amoy vernacular is believed to be spoken by 8-10 million
people. Chinese characters are not used in this dictionary.
Abbreviations (at start of parentheses): R. = Reading
or literary style as to sound or meaning. C. = Chang-ebew
dialect. Cn. = Chin-chew dialect.
Soy-related terms include: chiap (R. id.), (Cn. tsap; p. 46
L.2) “juice, sap, gravy, etc. kôe-chiap, brine of salt or pickled
ﬁsh, &c.” kê (Amoy = kôe; p. 201 L.7) “Pickled ﬁsh or shell
ﬁsh.” kê-chiap (implied; p. 46 L.2).
hû (p. 156 R.3) tâu-hû “bean-curd shaped into squares
(from the pulpy ‘tâu-hoe’), but not yet pressed. See tâu.
kôe-chiap (p. 242 L.4) “Brine of pickled ﬁsh or shell
ﬁsh.”
tâu (p. 480 L.3) “pease or beans, pulse.” tau-khe “beancake from north China used as manure.” tâu-iû “soy [sauce].”
tâu-chiù “a thick sauce made from pulse.” tâu-sî “salted
beans” [fermented black soybeans]. tâu-hoe “soft bean curd
not yet pressed or shaped.” tâu-chiû or tâu-hû “bean-curd
shaped but not yet pressed.” tâu-hû-phê “bean curd made
into thin sheets [yuba] for wrapping around eatables.”
Note 1. This is the earliest English-language document
seen (Oct. 2012) that uses the term tâu-hû-phê to refer to
yuba.
te tâu-hû “to shape the pieces of ‘tâu-hoe’ into pieces
of ‘tâ-hû.’” tâu-koa “bean-curd that has been pressed in a
cloth.” tâu-jú “bean-curd that has been pressed in a cloth
then cut into smaller pieces and salted.” tâu-kiâm or tâu-che
or tâu-thâu “refuse from manufacture of bean curd” [okara].
Note 2. A new, revised edition of this work was
published in 1899 in London by Presbyterian Church
of England. A supplement by Douglas and Barclay was
published in Shanghai in 1923. In some cases, the 1923
edition is bound at the back of the 1873 edition. The 1873
edition is dedicated to Rev. James Legge, D.D., a Christian
missionary and Chinese scholar.
Note 3. This is the earliest English-language document
seen uses the Chinese terms tâu-kiâm or tâu-che or tâu-thâu
or the English phrase “refuse from manufacture of bean
curd” to refer to okara.
Note 4. This is the earliest English-language document
seen (Feb. 2013) that uses the many terms such as tâu-hoe,
tâu-hû-phê, tâu-koa, or tâu-jú to refer to the many uniquely
Chinese varieties of tofu.
Note 5. This is the earliest English-language document
seen (April 2012) that contains the terms “kôe-chiap” or
(by implication) “kê-chiap” to refer to pickled ﬁsh or shellﬁsh. These terms are said by some to be the ancestors of the
Malay word ketjap / kecap meaning soy sauce.
Note 6. Schlegel (1894, p. 143 footnote) uses the
characters for Kê-tsiap to refer to ketjap, but the 1873 ed.

of Douglas’ dictionary gives no Chinese characters for any
of the words deﬁned. Address: Rev., M.A., LL.D. Glasgow,
Missionary of the Presbyterian Church in England.
24. Imperial Japanese Commission to the International
Exhibition at Philadelphia (1876). 1876. Ofﬁcial catalogue of
the Japanese section: And descriptive notes on the industry
and agriculture of Japan. Philadelphia, Pennsylvania:
Published by the Japanese Commission. 130 p. 24 cm.
• Summary: The Preface (p. 3) begins: “Never until the
year 1873, had Japan participated to any great extent in
the various European International Exhibitions. Up to
that time she had been merely represented by some of the
provincial governments, acting independently of the central
Government. However, the Government determined to be
worthily represented at the Vienna International Exhibition
of 1873,...” But Japan was well prepared for the Philadelphia
Centennial Exhibition.
Under classes of “Agricultural products” (p. 32, 34):
Class 621–Peas, beans, etc. (incl. Soya, adzuki). Class
650–Sea weeds (incl. Vegetable isinglass [agar, kanten]).
Class 657–Flour and starch (incl. Kudzu {Pueraria
thunbergiana}). Class 659–Wines and other kinds of drinks
(incl. Sake, Soy {a kind of sauce}).
Page 71 discusses relief painting in lacquer: “The
lacquer can even be carved, and, ﬁnally, the artisan can
incrustate mother-of-pearl shell, ivory, thin metal, or
anything he likes into the lacquer. By mixing a sort of paste
made of [soy] bean powder, or the white of eggs, with the
lacquer, he can thicken it to such an extent as to give it a kind
of plasticity, admitting the possibility of making impressions
which remain visible after hardening.”
In the long chapter titled “Descriptive notes on the
industry and agriculture of Japan (p. 37-117) is section on
“Agricultural products. Classes 620-21–Cereals, vegetables,
etc.” (p. 104-06). Beans, generally referring to soy beans,
are mentioned many times. “Manures of a mineral nature
consist of marls, shells and ashes; those of vegetable origin
of inferior kinds of beans and peas or their residues, of [soy
bean] oil-cakes, the residues of sake-brewing,...”
“The excellent kinds of beans and peas, which are
made into a kind of cheese [tofu] and a peculiar mixed
dish called ‘misso’ [miso] afford the necessary nitrogenous
substances, and to a certain extent form the substitute for
meat; the Soyu [shoyu; soy sauce] also belongs to this kind
of food, and is frequently mixed with other dishes. With
regard to animal food, it is limited almost exclusively to ﬁsh,
poultry and eggs. But a change has already been effected
to a certain extent in the larger towns, where butcheries
have been established. An experiment of sheep farming was
commenced one or two years ago” (p. 106).
Note 1. This is the earliest English-language document
seen (April 2012) that uses the word “Soyu” (regardless of
capitalization) to refer to shoyu or soy sauce.
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Note 2. This is the earliest English-language document
seen (Nov. 2014) that contains the term “substitute for meat”
(or “substitute for meats,” with any combination of quotation
marks).
Under “Class 657, 658–Flour, starch, etc. we read (p.
110-11): “It has been mentioned above that the various kinds
of beans constitute a very important element of the national
diet. Some of the preparations made of beans and peas are
worthy of a short notice. In preparing the ‘Tofu,’ white beans
are soaked in water, ground between two stones, strained
through a sieve and afterwards boiled. The contents of the
kettle are then ﬁltered through cotton cloth and the residue
pressed out. The liquid [soymilk], which may be considered
as an alkaline solution of legumine, is precipitated by
successive additions of the bitter lye [nigari] which runs off
from sea-salt by deliquation, and which is mostly composed
of magnesium salts. The precipitate is legumine with a small
percentage of legumine-composits [-composites] and a large
proportion of water. The ‘yuba’ is also made by boiling the
above-mentioned legumine solution in an open kettle, with
a slight addition of ash-lye. The insoluble skins which form
upon the surface of the boiling liquid, are taken off and
dried. Another kind of preserved food is the ‘misso’ [miso].
White beans are ﬁrst boiled, pounded in a mortar to form a
paste, then mixed with fermenting rice and salt, whereupon
the whole mixture is placed in tubs and left in some cool
place; at the end of a month it is ready for use. In mentioning
the various preparations made of beans, the ‘Soy’ or, as the
Japanese call it, ‘Soyu’ [shoyu] should not be omitted; but as
it belongs rather to the produce of fermentation, the process
will be described under the head of Class 660 [Alcohol and
malt liquors].
One page 112 we read: “The soy, or ‘soyu,’ is made of a
small bean, the ‘Dolichos soja,’ or ‘Soya hispida,’ to which
are mixed wheat, salt and water. The beans are ﬁrst boiled,
and the wheat bruised and steamed; both are then mixed with
a small addition of fermenting wheat, placed in ﬂat wooden
boxes and kept for several days at a ﬁxed temperature in
a special room. At the end of three days, the mass [koji] is
all covered with fungi and partly with roots of germination.
After having been mixed with a salt-lye, which has been
prepared hot and allowed afterwards to cool down, and to
depose certain impurities, the mashings are now removed
to enormous coops [vats] in which they are kept for several
years. Experience has shown that the best soy is produced
by mixing equal quantities of mashings of three years and
ﬁve years’ standing. This mixture is transferred into bags of
thick cotton-cloth, placed in large boxes, and then submitted
to pressure–at ﬁrst only to a slight pressure, which yields the
best soy, and afterwards, however, to a gradually increasing
pressure, the separation of the last portions being assisted by
an addition of salt water.
“The soy forms a very important condiment for all kinds
of dishes, and is consumed in large quantities. In 1874 the

production amounted to 1,506,402 hectolitres.”
An interesting term in the Index (p. 129) is “Beancheese,” which refers to tofu (p. 110).
Also: Use of hemp (asa) for manufacture of cloth (p. 77,
113). The tea ceremony (p. 108). Sea weeds, incl. cultivated
nori and Asakusa nori in Tokio bay, kanten or vegetable
isinglass, and fu (that resembles carragheen [carrageenan]
moss and is used in the sizing of the warp of silk goods) (p.
109). Kudzu (p. 110). Sake (p. 111). Address: Japan.
25. Richthofen, Ferdinand Freiherr von. 1877-1912. China:
Ergebnisse einiger reisen und darauf gegrundeter studien
[China: The results of some travels and studies based on
them. 5 vols.]. Berlin: Verlag von Dietrich Reimer. Illust.
Index. 29 cm. [Ger]
• Summary: Contents: Vol. 1. Introduction, 1877. Vol. 2.
Northern China, 1882. Vol. 3. Southern China, edited by E.
Tiessen, 1912 (since Richthofen died on 6 Oct. 1905). Vol. 4.
Paleontological part. Vol. 5. Conclusions.
This German-language travelogue describes the author’s
seven trips throughout China from 1867 to 1871. Various
color maps in Vol. 1 show the course of each journey. Soy is
mentioned in volumes 1, 2 and 3.
In vol. 1, p. 420, in discussing the Zhouli (Rites of the
Zhou dynasty, ca 300 B.C.) we read: (4) Beans, and to be
sure probably the soya-bean (shu) which is also mentioned
in other early texts. Note: Thus, Richthofen believes that shu
refers to soybeans.
But only in Vol. 2, p. 145-46 is the soybean discussed
in detail. Elsewhere soybeans (called simply Bohnen or
“beans”) are listed among the different crops grown in
various provinces. In chapter 4, titled “Southern Manchuria
or the province of Shönking” (also spelled Shengking or
Shing-King, a geographical area in southern Liaoning
province, apparently known only to Germans since it is
not one of China’s 18 provinces) we read (p. 145-46) that
legumes are the No. 1 export. Almost all the export of Yingtze consists of [soy] beans, the [soy] bean oil (Bohnenöl)
pressed from them and the bean cake (Bohnenkuchen)
that remains. Most of the beans are shipped to the coast
of northern China, where they are used as food. The bean
cake is used in part as a fodder for cows (als Futter für das
Vieh) and, in part, as fertilizer on the sugar ﬁelds of southern
China. Recently Japan started to import this cake from
Manchuria. The [soy] bean oil is used for the preparation
of foods in the central and southern provinces of China.
MacPherson reports that the actual province of Chongqing
/ Chungking (Shöng-king) contributes only one ﬁfth of the
cited products for export, presumably because fewer beans
are planted here than the population itself consumes. All
the rest come from Piën-wai. The trade is in the hands of
Chinese merchants, who buy the beans at the various inland
locations, then consolidate them at other locations where
they are pressed [to give soybean oil and cake]. The presses
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are often located in the same villages where the beans are
grown. The latter is also frequently taken care of in the
villages by the farmers themselves. To do so, they use the
absolutely simplest devices. A description of the press and
its operation are given. In 1867 a large English ﬁrm from
Shanghai erected a steam-driven press at Ying-tsze, in the
hope that the use of greater pressure, speed, and volume of
work, they could make a less expensive product, and thereby
gain a signiﬁcant part of the oil processing business.
In spite of the high pressure that was applied. quick
pressing had an unfavorable result for the oil yield which
made competition impossible, and if one worked slowly,
then the operation was too expensive. At the time of my
[Richthofen’s] visit, after the expenditure of a great deal of
effort, time and money, it was ﬁnally possible to get so far as
to attain a satisfying result. But this only happened with the
undertaking that was brought to life with all of the means of
modern technology and great energy, just as with so many
other attempts which Europeans have made at times in
China for the introduction of better and faster methods with
silk spinning and the reﬁning of sugar and, in Siam, with
the husking of rice. In each one of these cases, the Chinese
joined together in common resistance against the undertaking
by the Europeans and did not provide any raw products.
Every single one of these such facilities has therefore over
time either passed into the hands of the Chinese, who then
operate them with success, just as has been the case with the
steamship travel on the Yangtze and along the coasts, or else
they have quickly met their end (p. 146).
Soybeans are also grown (along with maize, millet,
kaoliang, and some opium poppies) in the Liao valley of
east of Mukden (p. 143), throughout southern Manchuria (p.
144, along with wheat, barley, millet, sorghum, cotton, peas,
rice, indigo, sesame, tobacco, opium poppies, and potatoes),
in the mountains of Shandong (p. 248-49, with wheat,
peanuts, sesame, and rapeseed). At a harbor in Shandong,
major imports include [soy] beans, sugar, paper, lumber,
some English cotton goods and lead (p. 261). Soy beans
are also grown in the northern part of the provinces of Chili
and Shansi (p. 360, along with kaoliang, oats, buckwheat,
peas, and black [soy] beans), in the province of Shanxi (p.
480, along with wheat, cotton, tobacco, maize, sorghum, and
oilseeds), and in the province of Henan (p. 535, along with
wheat, barley, peas, rapeseed, sweet potatoes, and poppies
for opium production; from June until the end of July 80%
of the ﬁelds are planted to cotton, and soybeans are planted
between the stands of cotton).
Vol. 3 states that soybeans (Bohnen) are grown along
the Yangtze River (p. 81, along with rice, various types of
sorghum, maize, and some sugarcane), in the mountains of
Szechuan south of the Yangtze (p. 223, along with sweet
potatoes, buckwheat, and millet; and p. 238, along with
hemp, peanuts, silk, and opium poppies; and p. 260-61,
winter crops include “ﬁeld beans” {Feldbohnen}, of wheat,

barley, peas, and rapeseed. Summer crops include soybeans
{Bohnen}, soybeans {Soya}, peanuts, maize, sesame, millet,
kaoliang, hemp, buckwheat, and tobacco), in southeast China
(p. 412-13, along with hemp and potatoes, plus peanuts,
sesame, and rape as oilseeds), in the province of Kwangtung
(around Canton in southern China, p. 482, along with rice,
sugar cane, wheat, buckwheat, tobacco, and rapeseed), in
Hupei province of central China (p. 531-32, along with oilcake and rapeseed), in the mountains eastern Chekiang and
Anhwei (p. 671, along with rice, what, tobacco, maize, and
sweet potatoes, and p. 677, along with maize, sweet potatoes,
and kaoliang sorghum), in Kiangsu on the island of Tai-hu
(p. 701, along with vegetables).
Also discusses: Peanut oil (Vol. 3, p. 498). Sesame oil
(Vol. 3, p. 413).
Translated by Philip Isenberg (MM, CT), Long Beach,
California.
Note 1. This is the earliest German-language document
seen (Sept. 2016) that uses the term Bohnenöl to refer to
soybean oil.
Note 2. This is the earliest German-language document
seen (Sept. 2016) that uses the term Bohnenkuchen to refer to
soybean cake.
Note 3. Ferdinand Richthofen lived 1833-1905. Note
4. This is the earliest European-language document seen
(March 2002) that mentions kaoliang (literally “tall millet”).
However Bray (1984, p. 449) says that this word ﬁrst appears
in the Wang Chen Nung Shu (also called Nung Shu; Wang
Chen’s Agricultural Treatise) of +1313. Address: Bonn,
Germany.
26. Simmonds, Peter Lund. 1877. Tropical agriculture:
A treatise on the culture, preparation, commerce, and
consumption of the principal products of the vegetable
kingdom. London and New York: E&F.N. Spon. xvi + 515 +
5 p. See p. 404. Index. 22 cm. [ soy ref]
• Summary: Near the end of Section 5, “The oil seeds and
vegetable oils of commerce,” is a section titled “Chinese
oils” (p. 424-25) which include “ground-nut oil (Arachis);
til seed (Sesame orientale); tea-seed oil from Thea viridis;
oil pea (Dolichos viridis); and the oil bean (Soja hispida).
The latter product forms a considerable article of commerce
in China. This pulse oil possesses a great analogy to the
ordinary edible oils of commerce; its odour and ﬂavour are
agreeable, and it is useful for burning.” It becomes pasty
when exposed to low temperature, and “resiniﬁes rapidly
when exposed to the atmosphere. Being a drying oil, it
might... replace linseed in some of its uses.” The seeds yield
“about 18 per cent. of fatty matter, and the Chinese regularly
obtain 17 per cent. of oil from it.”
There are several varieties of this bean: white, yellow,
and green. “The yellow are made into a fermented mass,
or cheese, called tan-ﬁr [sic, tofu], by macerating them in
water and pressing them into a cake, adding lime and salt
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to precipitate the caseine, which is obtained in the form of a
jelly.”
This bean is cultivated mainly in the north of China,
especially in the province of Shantung. More than 3,000
junks are employed to transport it to southern ports. In 1869
the port of Che-foo [Chefoo or Yantai] exported “242,224
piculs of bean-cake and 5,570 piculs of bean-oil, and about
10,000 piculs of the cake were imported into Foo-Choo-foo
[Foochow or Fuzhou], valued at £42,000.” The cake is used
as a food for both humans and stock, and as manure.
Also discusses: Kudzu (p. 352). Linseed oil (p. 399400). The ground-nut (Arachis hypogæa) and its oil and cake
(p. 400-05). Sesame seed (frequently called Til or Gingely)
and its oil (p. 412-15). California wines (p. 431-32). Manila
hemp (plantain ﬁbre; p. 469).
Note 1. This is the earliest English-language document
seen (Nov. 2001) that classiﬁes soybean oil as a “drying oil.”
Note 2. The index of this book is ﬁlled with errors.
Note 3. This is the earliest English-language document
seen (Sept. 2016) that contains the term “vegetable oil” in
connection with soy beans.
P.L. Simmonds lived 1814-1897. Address: F.R.C.I.,
editor and author, Cheapside, London [England].
27. Gray, John Henry. 1878. China: History of the laws,
manners, and customs of the people. Edited by William Gow
Gregor. 2 vols. London: Macmillan and Co. See vol. II, p.
135-37. Illust. 22 cm.
• Summary: In Vol. II, chapter XXIII, titled “Agriculture–
Arable Farms” (p. 106+), begins with a brief history of
China agriculture and the cultivation of the major cereals. On
pages 135-37 is a discussion, with three large illustrations, of
[soya] beans cultivated in China, and their products–oil, bean
cakes, ﬂour, bean curds [tofu], salted and fermented bean
[fermented black soybeans], and [soy] sprouts. The author
is clearly describing soya beans yet he apparently does
not know their name, for he never uses the word “soya.”
“The [soya] bean farms in the northern provinces are very
extensive; and, as the soil as a rule is a rich strong loam, the
crops are very luxuriant The varieties of this plant which the
Chinese cultivate are the tick and horse beans; they prefer to
sow them in February and March.” He then describes how
the ﬁelds are plowed and the seeds are planted. The “[soya]
beans are drilled or set in rows, either by an instrument or
by hand, with spaces about two English feet apart. These
spaces are regularly hoed, and the weeds in the rows are
carefully removed by hand. Hoeing is so essential a part
of the cultivation of beans that the success of the crop
depends in a great measure upon the manner in which it is
performed.” The plants harvested with a sickle, then taken
to the homestead of each farmer and the beans threshed with
ﬂails. “These extensive crops of beans and peas are grown
for the sake of abundant supplies of oil. For this purpose
the beans are placed in a circular trough, and crushed by

a massive stone wheel drawn by oxen. The fragments are
placed in large presses until all the oil has been expressed
into vats. The bean cake from which the oil has been pressed
is given, in part, to cattle, and, in part, sent to Swatow,
Canton, and the ports of Formosa, where it is regarded as the
best possible manure for sugar-producing lands.
“In Kwang-tung there are also extensive bean and pea
farms. The crops, however, which are produced on these
farms are not crushed for oil, but used as food by the people.
When threshed, they are sold in large quantities, and bought
extensively by persons who gain a livelihood by selling bean
curds. For this preparation the beans are reduced to ﬂour
by the ordinary Eastern handmill. The ﬂour is then passed
ﬁrst through a strainer of coarse calico [cotton cloth], and
afterwards through one of a ﬁner quality. It is then boiled for
an hour over a slow ﬁre, till it attains the proper consistency,
and can be sold as food. The Cantonese are very fond of bean
curds, which are prepared during the night to be ready for the
morning meal. No sooner has the sun arisen than men may
be seen in almost every street of the large cities and towns
of Kwang-tung, selling the much relished preparation. It
resembles blanc mange [blancmange] so much that for many
months after my arrival at Canton, I quite thought that it was
something of that kind.”
Note 1. This is the earliest English-language document
seen (April. 2013) that uses the term “ bean curd” by itself
(with a space before the word “bean,” and where it is not
preceded by the words “soy,” “soya,” “soja,” etc.) to refer to
tofu. It is also the earliest document seen (Sept. 2014) that
compares tofu to blanc mange / blancmange.
Note 2. This is the earliest English-language document
seen (Oct. 2001) which gives a detailed description of how
ﬂour is made from [soya] beans in China.
The Chinese also salt beans. For this purpose they place
four catties of beans in a jar, together with one catty of salt,
a half catty of ginger, and a few taels of almonds and other
spices. The jar is then hermetically sealed, and placed in the
pantry. At the expiration of a month it is opened, and the
ingredients [fermented black soybeans] are always agreeable
to the Chinese palate. The most singular use, however, to
which beans are put is yet to be recorded. Great quantities of
them are purchased by a class called N’ga-Tsoi, who subject
them to the following treatment in the large establishments
in which they carry on their occupation. The beans are
deposited in coarse earthen-ware jars, which are ﬁlled with
very clear spring water. In a few hours the water is drawn
off by the removal of plugs; and this process is repeated six
times in the twenty-four hours. At the end of seven days the
beans are inspected, and each is found to have produced a
tender shoot. The beans with the shoots [bean sprouts] are
then sold in the vegetable markets as great delicacies. There
is an establishment of this kind at the gate of the old Sam-kai
Miu, a suburb in the western suburb of Canton. There are
two wells in this establishment, containing water which in

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 42
point of purity cannot be surpassed.”
The section on boats on the Canton river in China states
(p. 278): “; the Tow-Foo-Teng, or bean curd boats;...”
Note. This is the 2nd earliest English-language
document seen (April 2013) that uses the term “Tow-Foo”
(regardless of capitalization or hyphenation) to refer to
Chinese-style tofu.
Full-page original illustrations (line drawings) show:
(1) “Crushing [soya] beans” (facing p. 135). An ox turning
a large horizontal millstone while a farmer, seated nearby,
holds a whipping stick. His home is in the background and
several containers and simple implements related to the oil
and cake are in the foreground.
Note 2. This is the earliest English-language document
seen (June 2001) that uses the word “crushing” (or any
cognate thereof) in connection with soybeans.
(2) “Crushing [soya] bean cakes” (facing p. 136). One
man uses a wooden mallet to pound wedges between bean
cakes in a hollow log to press out the oil. A second man to
the right drives an ox which is turning the top stone of a pair
of horizontal millstones. These millstones are different than
those shown in the ﬁrst illustration; their diameter is smaller
and the top stone has two holes in it–similar to the mill
traditionally used to make tofu.
(3) “[Soya] Bean cakes” (facing p. 137). A wealthy
merchant is standing by an attractive brick building. To the
right is a body of water. One man is stacking round bean
cakes (about 12 inches in diameter) to the right of the large
front door. A second man is carrying ten bean cakes using
a shoulder pole. A small boy and a dog are bringing up the
rear.
Both volumes contain 140 illustrations. Pea-nuts
are discussed on pages 137-38. Address: M.A., LL.D.,
Archdeacon of Hong Kong.
28. Haberlandt, Friedrich. 1878. Erste Abtheilung [Part 1,
pages 10-15 (Document part)]. In: F. Haberlandt. 1878. Die
Sojabohne [The Soybean]. Vienna: Carl Gerold’s Sohn. ii +
119 p. [4 ref. Ger]
• Summary: The value of soybeans results from their high
content of the most important nutrients. The ﬁrst analysis
that made the composition of these seeds known in Germany
was carried out by [Mr.] Senff using seeds obtained directly
from Japan by Mr. [Carl] Berndt. The results of this analysis*
(Footnote: *See the journal Chemischer Ackersmann
{“Chemical Farmer”} 1872, p. 123) showed that 100 parts of
air-dried soybeans have the following composition:”
A table (p. 11) based on two samples and their average
shows the average to be: Water 6.91%, protein 38.29%, oil
(Fett) 18.71%, nitrogen-free extract 26.20%, crude ﬁber
5.33%, and ash (minerals) 4.56%.
A second table (p. 11) which compares the nutritional
composition of soybeans, common beans (Fisole), peas,
lentils, broad beans (Pferdebohne = Vicia faba = “horse

beans”) and yellow lupins, shows that soybeans have a much
higher content of protein (38.29%, followed yellow lupins at
35.32%), oil (18.71% followed by yellow lupins at 4.97%),
and ash (minerals, 4.56%, followed by yellow lupins at
3.78%).
“There are few statements in the pertinent literature
concerning soybean utilization. But there is no doubt
that, in their native countries, they have heretofore been
used exclusively as foods. In Synopsis der Pﬂanzenkunde
(“Synopsis of Experience with Plant Culture;” 1877,
Hannover, Vol. 2, p. 413), Dr. Johannes Leunis says that
soybeans taste good and are also used to make a thick
brown sauce, which is added to almost all foods in India,
China, and Japan, and is also an article of commerce in
Europe, used to improve sauces and gravies. However the
sauce now available in Germany is said to be made of other
ingredients rather than soybeans, namely mushrooms. From
England, where this soy sauce is imported from India by
the ﬁrm Grosse [sic, Crosse] & Blackwell in London, its
use is spreading to the continent and is available in Vienna.
Kaempfer, who describes the soybean plant so excellently
in the classic work on his travels, also gives detailed
information about its use as foods in Japan, which has
since appeared in numerous other writings, such as Oken’s
Allgemeine Naturgeschichte aller Stande (“General Natural
History of All Places”) [1841] vol. III, part 3, page 1661.”
Haberlandt then quotes in their entirety Kaempfer’s
descriptions of miso and soy sauce (about 200 words each).
He also indicates a vague knowledge of tofu.
“It is reported that in China a type of food is made
from the oilcakes (Oelkuchen) or perhaps from soybeans
directly, that superﬁcially resembles a soft cheese or Quark
(a European white unfermented cheese; nach dem weichen
Käse oder dem Quark ähnliche Speise machen) presumably
the original mush is subjected to a fermentation process and
then mixed with pepper and other spices. A large part of
China’s population is said to use this staple food.”
Note 1. This is also the earliest German-language
document seen (April 2013) that uses the word “Quark” in
connection with tofu.
He goes on to describe the chemical composition and
uses of the oil presscake in China.
Page 14: “Since the oil content (Oelgehalt) of the
soybean is lower than that of other oilseeds, it must be
assumed in advance that its application for the production of
oil (Oelgewinnung) must be disregarded. This also became
evident through a test which Mr. Carl Berndt conducted on
the rest of the soybeans that hadn’t been used for agronomic
trials. He was kind enough to give me the following report:
‘Although I should have expected that one could not
determine the full quantity of oil from a relatively small
quantity of seeds, I was still astonished that there was not
more than 6%. The analysis had resulted in 16 to 18%, and
therefore the mechanical quantity was estimated at 10-12%.
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“’Actually it was quite difﬁcult to locate an oil miller
who would clean his mill sufﬁciently that one received pure
oil. Moreover, these people didn’t proceed with the interest
and care that are necessary, since I found lots of oil in the
presscakes (Oelkuchen), indicating that they had not been
pressed sufﬁciently. In terms of quality, I am more satisﬁed
than I had expected to be. I had someone prepare baked
goods where oil was used in the recipe and I could not detect
the slightest after-taste. As a cross-check, I had another part
of the baked goods prepared with Provenzer oil, but I could
not tell the difference between the two.
“’To what extent the [soybean] oil could be used for
industrial [non-food] purposes, especially as a mordant
(Beize) for the dyeing of Turkish-red, which uses very old,
spent oil (that is soluble in carbonic potassium) can only
be established when a sufﬁcient quantity of oil becomes
available.’”
Note 2. This is the earliest document seen (Oct. 2017)
concerning special industrial uses of soybean oil as a nondrying oil, as a mordant for dyeing. Address: Hochschule
fuer Bodencultur, Vienna, Austria.
29. Proceedings of the American Pharmaceutical
Association. 1878. Report on the progress of pharmacy.
25:25-334. See p. 236-37. Held in Sept. 1877 in Toronto,
Ontario, Canada.
• Summary: In the section titled “Materia medica: Vegetable
drugs” (p. 116-237), a subsection titled “Useful Plants of
the Chinese Province of Shantung” (p. 234+) begins: “From
a recent report on the geography and natural history of the
province of Shantung, published in Hong Kong, the ‘Journal
of the Society of Arts’ extracts some interesting details,
which are copied in “Ph. J. Trans.,” July 8th, 1876, p. 26.
The following useful plants are mentioned:
Page 236: “Soja Hispida.–The bean cheese or bean
curd, so common in many parts of China, is made from white
or yellow beans steeped in cold water till they are soft, when
they are deprived of their skin by pressing them between the
ﬁngers, after which, they are reduced to pulp, by pounding
them in a mortar or pressing them under a millstone; the pulp
is passed through a sieve, and then some lu-shui–[nigari]
the residuum of sea-salt or nitre, or a gypsum solution is
added, which coagulates the albumen; the water is taken off
by pressure in linen cloth loaded with stones; this liquid is
carefully thrown away, being said to be poisonous. The cake
so obtained is salted, and sold fresh in the streets, or dried to
the consistence of hard cheese. Flour for food is also made
from these beans, as well as sauce or soy.
Note 1. This is the earliest English-language document
seen (April 2013) that uses the term “ bean cheese” by itself
(with a space before the word “bean,” and where it is not
preceded by the words “soy,” “soya,” “soja,” etc.) to refer to
tofu.
“This sauce, now extensively used in Great Britain and

America, is prepared by steeping the beans in water for one
hour; they are then half dried in the sun and mixed with
wheat ﬂour and allowed to ferment, being placed for that
purpose in a hot damp place. The mould which develops
itself in abundance on the beans is scraped off, the beans are
then dried and put in salted water, which has been properly
boiled and cooled (to expel air). The brown and black color
of the sauce so obtained is supposed to be produced by a
microscopic fungus resembling the ergot of rye, whose
properties the soy is said to possess.
“These kind of beans are very extensively used in the
manufacture of the now famous bean cake, which appears
to be exported in enormous quantities. The beans being
thoroughly crushed under heavy stone wheels turned by
mules, are heated under water and the cakes compressed
between iron hoops. The pressure is slowly and gradually
increased by driving wedges with an enormous stone
suspended as a pendulum and acting as a ram. The oil which
runs from them into a kind of well, is black and very dense;
it has a disagreeable smell, and is used for illuminating
purposes, and for calking boats, and being mixed with lime
it makes a kind of putty. A foreign ﬁrm at Nenchavang [sic,
Newchwang], sometime ago, tried to extract oil from the
beans by the more powerful and expeditious means of a
hydraulic press, but the resistance to a sudden pressure was
so great that hardly any oil could be obtained.”
Note 2. This is the earliest English-language document
seen (Sept. 2016) that contains the term “hydraulic press”
in connection with soy beans. It is also the earliest Englishlanguage document seen (Sept. 2016) that discusses the
hydraulic press in connection with soy beans.
The next section (p. 236-37) is titled “Sesamum
orientale, Arachis hypogæa, Cannabis sativa, Ricinus
communis” [sesame, peanuts, hemp, castor]; these are among
the oil-producing plants of Shantung province.
30. Hance, Henry F. 1879. On the sources of the “China
matting” of commerce. J. of Botany, British and Foreign
(London) 17:99-105. April. See p. 102. [1 ref]
• Summary: “The manufacture of matting is one of the most
important industrial occupations of Southern China.” This
matting is widely used in Southern China to make the sails
of large heavy-looking trading junks and myriads of lighter
ﬁshing craft, plus most boats of all kinds in the Canton River
delta. “In addition to this, the main and most important use to
which matting is put, it is largely used for dollar-bags, bedmats, bags for packing salt, and as covering for the boxes in
which tea, cassia, sugar-candy and other articles are packed
for exportation;...”
The plant from which this ﬂoor matting is woven
(Cyperus tegetiformis) is planted in June and replanted 2
months later in rows, as is done with rice. “No other care is
needed than the occasional weeding of the ground, which is
usually manured with ‘bean cake,’ the marc or refuse of Soja
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beans, from which the oil has been expressed, a substance
largely imported [to southern China] from northern China as
a fertilizer.”
Note: This is the earliest English-language document
seen (Feb. 2005) that uses the term “bean cake” to refer to
ground, defatted soybeans. Address: Member of the Imperial
Academy Naturae Curiosorum, UK.
31. Bulletin de la Societe d’Acclimatation. 1879. IV.
Bibliographie. II. Journaux et revues. 1879. 3e fascicule.–Le
Soja hispida [IV. Bibliography. II. Journals and Revues.
1879. 3rd volume of Le Soja hispida]. 26:666-71. Nov. [Fre]
• Summary: This section contains a summary of the main
articles from other periodicals that are connected with the
work of the Society for Acclimatization. In the Bulletin de la
Société des Sciences de la Basse-Alsace (1879, Vol. 3) is an
article titled Le Soja hispida.
“In the meeting of 3 Sept. 1897, Mr. Fuehrer read the
report of a scientiﬁc treatise published recently by M. Hecke
on the agronomic trials conducted in Austria, Bavaria, and
Silesia [Part of Austria-Hungary in 1879; part of Poland
after 1945] of a legume which would have been introduced
following the Vienna World Exposition of Vienna, the Soja
hispida, and from the seeds of which is made, in Japan, a
type of sauce that is served as a condiment.
“According to this work, soy sauce (la sauce du Soja)
was well known in Europe, and it would have even been
stylish, at the beginning of this century, in London and
Paris, but no-one possessed the plant. It was only after the
Vienna Exposition that the attention of some agriculturists,
and especially that of Professor Haberlandt, were called to
this legume. Some cultural trials were conducted; it was
quickly recognized that the varieties originating in Japan
and northern China could be best adapted to the climate of
central Europe, and the yellow variety was recognized as
preferable to all others. The good yields produced by the
soybean led to its good acceptance by farmers; even more,
chemical tests showed that this legume contained one-third
more protein than other protein-rich indigenous legumes.
And it contained 6 to 10 times more oil. It could even be
classiﬁed as an oilseed. The author believes that it should
be introduced as a food. He took as an example the diet of
a family of workers from Silesia, and he concluded that by
replacing 3 kg of potatoes (of 9 consumed per day) and 1
kg of rye ﬂour (of 2.21 kg consumed) with only one kg of
soybeans, this family would ﬁnd itself adequately nourished.
“Let’s add again, to analyze this treatise, that in 1878 the
plant was attacked by the fungus Septoria sojina, and by the
caterpillars of the Belle-Dame (Vanessa carduci) and well as
by the nocturnal moth (Acroncyta rumicis; Noctuelle de la
Patience). Rabbits searched avidly for soybeans, chickens
like the soaked seeds, and sheep are very fond of the straw,
which has 203 times the nutritive value of the straw of peas.
“However, we must note, the introduction of this plant

into Europe is not as recent as was thought in Vienna. In
April 1854, Mr. de Montigny, the French consul at Shanghai,
sent back the ﬁrst seeds to the Society for Acclimatization in
France, and they arrived under the name ‘oil peas of China’
(Pois oléagineux de la Chine). This plant belonged to the
legume family and to the genus Soja (Moench), a relative
of Dolichos; its species was Soja hispida. Let us add that
in the report that had preceded the creation of the Jardin du
Bois at Bologne, read at the meeting of 7 May 1858, Mr. F.
Jacquemart veriﬁed that the naturalization of this legume was
complete.
“At this time, in effect, the plant was imported and its
cultivation had succeeded. It had been reproduced from seeds
produced in France. The role of acclimatization was ﬁnished.
Now it was up to agriculture and industry to see what role
it could play, to study whether it could be used in place of
peas, lentils, and haricot beans, or whether it could render
services other than those of these similar legumes. Each
introduction takes a long time, and many obstacles must be
overcome before a newly discovered plant can be claimed
a success. We will watch with pleasure as the horticulturists
occupy themselves anew with Soja hispida. We should add
that if Mr. Quihou declares to have tried the cultivation
of this legume many times without success (this Bulletin,
1873, p. 489), Mr. Blavet veriﬁes that it has been cultivated
for three years at Étampes (Seine-et-Oise) (Footnote: Seeds
harvested at the Garden of Hyères and sent by the Society for
Acclimatization to the Horticultural Society of Étampes on
29 Nov. 1874). It is found there growing very rustically and
giving extraordinary yields; the pods are very easily threshed
with a ﬂail, and the pea weevil (la Bruche des Poids) has not
yet attacked it (Bulletin de la Société d’Horticulture d’Eureet-Loire, 25 Feb. 1879). Note: Eure-et-Loire is a department
in north-central France.
“We would not need to return to the numerous studies
published on the subject of soya in our Bulletin, especially
from 1855 on; but since much more will be said about this
new plant, perhaps we owe it to our colleagues to save them
some research.
“The soybean (Le Soja) is an essential oilseed, but one
which is also used for food.
“This bean is cultivated on a large scale in the ﬁelds
of north China, where the climate is quite similar to that of
our colder provinces, and much commerce is based on the
products made from it:
“1. The oil, which is preferable to colza- and to rapeseed oil (de Colza et de Navette). However it has a taste of
dry legumes and leaves an aftertaste of beans or peas. Yet,
with the addition of a small proportion of lard, it becomes
quite similar to commercial second-grade olive oils.
“2. The residues from making soybean oil, which
form cakes (tourteaux), used by the Chinese to fatten their
livestock and fertilize their ﬁelds.
“3. A food for the poor, quite similar to fresh white
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cheese, called fromage à la pie (quark) in France, which is
generally fried in oil–including soybean oil.
“4. A seasoning (assaisonnement) much appreciated by
the rich. In this case, the paté of soybeans (la pâte de Pois)
[tofu] is subjected to fermentation, after the following have
been added to it: pepper, salt, powdered bay/laurel leaves,
and powdered thyme and other aromatic substances. During
the fermentation, the producer sprinkles soybean oil on the
paté. After several days of fermentation, the preparation
is ready. It (fermented tofu) is a powerful digestive (aid to
digestion) and an aperitif, which no one can resist because it
is extremely tasty (Report by Baron de Montgaudry, Bulletin,
1855, p. 16)” (Continued). Address: France.
32. Bulletin de la Societe d’Acclimatation. 1879. IV.
Bibliographie. II. Journaux et revues. 1879. 3e fascicule.–Le
Soja hispida [IV. Bibliography. II. Journals and Revues.
1879. 3rd volume of Le Soja hispida] (Continued). 26:66671. Nov. [Fre]
• Summary: Continued (p. 670.3): “One can read in the
Imperial Encyclopedia of Agriculture (Cheou-chi-thongKhao) [from China], book / volume XXVII, folio 8, recto:
‘Yellow soybeans can be used to make tofu (teou-fou, a sort
of fermented soybean paté consumed regularly by the lower
classes). Oil is removed from the beans using a press; they
are also used to make jiang (tsiang, a sort of sauce used as a
seasoning). The Treatise on Agriculture, by Fan-Ching states:
At the summer solstice, one plants soybeans (dou); they
don’t require heavy labor. The ﬂowers of the soybean don’t
like to see the sun, otherwise the plants will become yellow
and the roots will blacken’ (Mr. Stanislas Julien, member of
the Institute, this Bulletin, 1855, p. 225).
“Soybean oil (L’huile de Pois oléagineux) is very
similar to our edible oils; its odor and taste are agreeable.
It is equally suited to combustion [burning in oil lamps].
Exposed to freezing cold, it thickens; atmospheric oxygen
makes it rapidly turn to resin. It belongs, therefore, to the
class of drying oils and can, according to this report, replace
linseed oil in some of its applications. Soybeans contain 18%
oil and, because of the quantity and quality of the oil they
contain, should provide a new food and a useful product to
the industrial arts (Letter from M.E. Frémy, this Bulletin,
1855, p. 382).
“At 3 degrees below zero, the plants are not stressed; at
4 degrees the leaves freeze and the pods are slightly injured.
If one considers that Haricot beans freeze at zero degrees,
one can consider that soybeans are suited to be cultivated in
our climate.” There follows a detailed botanical description
of the plant. “Each plant bears 80 to 100 pods. The seed
yield is excellent: each plant produces on average 183 seeds
which, freshly shelled, make a tenth of liter and weigh 58
gm. A liter of soybeans contains 4,000 seeds and weighs 750
gm.
“Independently of these oleaginous qualities, soybeans

make a delicious vegetable. Cooking them is very easy:
just toss the fresh green seeds into boiling water. The seed
coat detaches itself from each seed and ﬂoats to the surface,
where they are removed. After 30 minutes, the cooking is
done and furnishes a delicate dish, recalling the taste of
green peas, but less sweet (Note from Mr. Lachaume, this
Bulletin, 1858, p. 131).
“Look again at a communication from Mr. Paul
Champion on the production of tofu (fromage de Pois), in
China and Japan (this Bulletin, 1866, p. 562), etc.
“Let us say again that in the meeting of the Central
Society of Horticulture, on Nov. 13 of this year, Mr.
Duchartre read a note on the relative richness of peas,
haricot beans, dry beans (Fèves), lentils and soya (Soja) in
nitrogenous materials (protein) and oil. He concluded that
soya is the richest of all. Up until recently, dry beans (Fèves)
have been considered the richest, containing 30.80% protein
and 70% oil; however soya contains 35% protein and 73%
oil” [sic, this percentage is much too high]. Address: France.
33. Kinch, Edward. 1879. Japan: A classiﬁed and descriptive
catalogue of a collection of agricultural products exhibited in
the Sydney international exhibition by the Imperial College
of Agriculture, Tokio, Japan. Tokyo: Agricultural Bureau
(Naimushô), Home Dept. 65 p. 20 cm. [Eng]
• Summary: Each item that was displayed is numbered. All
chemical / nutritional analyses give percentage composition
unless otherwise stated. The chapter on “Manures “begins (p.
4): “The principal manures used in this country are human
excrements both solid and liquid, which are collected with
the greatest care and applies to the land whilst in a more or
less advanced state of decomposition. The excreta are often
made into a compost with dried grass.
The section titled “vegetable manures” (p. 7-13) gives
analyses of rape cake (abura kasu), malt dust (ame kasu),
sesamum cake (goma kasu), rice beer residues (sake kasu),
soy [sauce] residues (shoyu kasu; water 16.37%, ash 4.96%,
organic matter 78.67%), rice cleanings (nuka), and barley
bran (fusuma).
Note 1. This is the earliest English-language document
seen (May 2012) that contains the term shoyu kasu (in italics,
without diacritics) which it deﬁnes as “Soy residues,” and the
earliest that gives its composition.
The chapter on “Foods” begins (p. 16): “By far the
most important national food is rice, Kome; more than one
half of the cultivated land of the Empire is devoted to paddy
ﬁelds, Ta, and besides the rice grown on this irrigated land
a considerable quantity is grown on the dry ﬁelds, Katake.”
Mochi-gome or glutinous rice, is specially used for making
the new years’ cakes, Mochi.
The many kinds of leguminous plants include: Peas,
ﬁeld and haricot beans, vetches, lupins; soy beans Glycine
(soja) hispida, O-mame or Daidzu; fol. lanceolata (Midzukugiri); Phaseolus radiatus, Adzuki or Shodzu; P. radiatus
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v. pendula, Tsura-adzuki; P. radiatus subtriloba, Bundo;
Horse gram, Dolichos uniﬂorus, Sasagi; Gram, Dolichos
umbellatus, Hata-sasagi; Overlook pea, Canavalia incurva,
Nata-mame; Ground nut, Arachis hypogæa, Rakkasho or
Tojin-mame.
“Also should be mentioned the sesamum, Goma, the oil
of which is extensively used in cooking; Perilla ocymoides,
Ye-goma; and rape, Brassica sinensis, Abura-na, which
is cultivated for its seed, the oil being used for burning.”
Also list (with scientiﬁc and Japanese names, p. 17-18) the
principal root crops, fruits, sea weed and lichens, fungi, and
starch.
Next: Chemical analyses of rice, wheat, rye, “red
bean–Adzuki–Phaseolus radiatus (large variety and small
variety).”
Note 2. This is the earliest English-language document
seen (March 2006) that uses the word Shodzu (or shôdzu or
shôzu or shodzu or shozu) or the word “red” or the term “red
bean” to refer to the azuki bean, or that gives its scientiﬁc
name as Phaseolus radiatus, or that reports the existence of
large and small varieties, or that uses the word Bundo to refer
to a variety of azuki bean.
Then (p. 22-26): “44. Beans. O-mame, Daidzu.
Glycine (soja) hispida. White round soy bean. Miso mame.
Percentage composition (table): Water 11.32, albuminoids
37.75, fat 20.89, ﬁbre 1.50, ash 3.86, starch and soluble
cellulose 24.58. Total 100.00.
“This bean is met with in several varieties of different
colour and size, but they differ little in composition. It is
vegetable which approaches nearest in chemical composition
to animal food (meat), containing as it does one ﬁfth of its
weight of fat and often two-ﬁfths of nitrogenous matter. It is
an extremely valuable adjunct to the food of a people who
subsist so largely on a purely vegetable diet, of which the
bulk is rice so rich in heat producers–starch, and poor in ﬂesh
formers–albuminoids.
“Shoyu, Miso, and Tofu, are made from these beans, and
enter largely into the food of the nation.
“45. Miso. Shiro-miso or white miso. From Osaka.
Percentage composition: Water 50.73, ﬁbre 12.93, ash 6.58
(containing 5.4 per cent of common salt), sugar 17.54,
albuminoids 5.64, soluble carbohydrates 6.58. Total 100.00.
Soluble in water 35.88 per cent.
“46. Miso. Aka-miso or red miso. From Osaka.
Percentage composition: Water 50.40, ﬁbre 8.25, ash
12.50 (containing 12 per cent of common salt), sugar 0.61,
albuminoids 10.08, soluble carbohydrates 18.16. Total
100.00. Soluble in water 34.71 per cent.”
Note 3. This is the earliest English-language document
seen (March 2009) that uses the term “Shiro-miso” refer to
white miso (and vice versa) or “aka-miso” to refer to red
miso (and vice versa).
“In the preparation of Miso the beans are boiled,
pounded in a mortar into a paste and mixed with fermenting

rice, Koji (see sake) in various proportions, and with more
or less salt, and the mixture is placed in tubs and left in a
cool place for about a month. It will be seen that one variety,
white miso, contains much sugar, derived from the koji, and
little salt; whilst the other variety contains very little sugar
and much more salt.
“47. Tofu. Percentage composition: Water 89.29,
ash 0.48, ﬁbre 1.01, nitrogenous substances 4.87, nonnitrogenous substances 4.35 (containing 3.32% fat). Total
100.00.
“This food is made by boiling the white soy beans,
Shiro-mame, in water after they have been soaked, ground
and strained through a sieve. The solution is ﬁltered through
cotton cloth and the residue pressed; the liquid, containing
legumin in solution, is precipitated by the addition of the
brine which runs off from sea salt during its deliquescence in
the air. The precipitate constitutes Tofu.”
Note 4. This is the earliest English-language document
seen (Oct. 2008) that uses the word “legumin” to refer to the
water soluble protein in soybeans than can be precipitated by
a coagulant to make tofu.
“48. Kori tofu. Percentage composition: Water 18.75,
ash 1.60, nitrogenous substances 48.80, non-nitrogenous
substances, chieﬂy fat 30.85. Total 100.00.
“Prepared from the above [tofu] by exposing it to the air
during frost, until it freezes, and afterwards thawing in the
sun, by which the greater quantity of the water is removed.
Note 5. This is the earliest English-language document
seen (April 2013) that mentions dried frozen tofu, which it
calls Kori tofu.
“49. Soy [sauce]. Shoyu. Speciﬁc gravity 1.1996.
Grams per litre: Total solid residue 359.888, ash 195.168
(principally common salt), sugar 31.034, albuminoids
41.000, free acid expressed as acetic acid 6.200.
Note 6. This is the earliest English-language document
seen (Jan. 2016) that uses the word “albuminoids” or the
word “nitrogenous” to refer the protein in soybeans or
soyfoods (one of two documents).
Note 7. This is the earliest document seen (Jan. 2008)
that uses the term “speciﬁc gravity” in connection with
soyfoods–in this case soy sauce.
“Manufacture of Shoyu. Shoyu is made from the soy
bean, Glycine (soja) hispida q.v. together with wheat,
salt and water. Equal parts of beans and wheat are used.
A small part of the wheat is mixed with Koji (see sake)
and allowed to ferment. The remainder is roasted and the
beans are also roasted. The roasted beans and wheat are
then mixed together with the fermenting wheat, placed in
shallow wooden boxes, and kept for some days, at a ﬁxed
temperature, in a warm chamber with thick walls, until the
whole mass is covered with fungus. It is very important that
the temperature of this chamber should be kept at the proper
point. By these processes, part of the starch of the wheat is
converted into dextrin and sugar, and lactic acid and acetic
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acid are formed. It is then mixed with salt lye, the proportion
used being about 4 go of salt to 12 koku of water to extract 1
koku of the fermented product. The mashings are removed to
large vats and there kept for at least 20 months and generally
for 3 or 5 years. The better qualities of shoyu are kept the
longer times. It is found that the best soy is produced by
mixing that kept for 5 years with that kept for 3 years. After
it has been kept a sufﬁciently long time, it is strained through
thick cotton bags and the residue pressed in the same manner
as in sake pressing. Before ﬁltering, honey is sometimes
added in the proportion of 10 kin to 1 koku of Moromi or
mixed soy, in order to give it a sweet taste. Occasionally
a sweet sake, obtained by taking 1 koku of koji to 7 to of
water and 1 to of steamed rice, mixing them together and
steaming for two hours, is added instead of honey. The
residue obtained on pressing moromi is again mixed with salt
and water, in the proportion of 8 to of salt to 1 koku of water
and again pressed, this yields and inferior shoyu. Sometimes
water is added to this second residue and it is again pressed.
The residue ﬁrst obtained is sometimes used as food, and the
last residue as manure. One koku of the mixture, moromi,
produces 4 kuwamme of residue at the ﬁrst ﬁltration and
about 3.5 kuwamme of residue at the second and third. The
shoyu, after pressing, is allowed to settle for two days in
large tanks, and then drawn off and again ﬁltered. Shoyu is
a very important condiment, it is mixed with a great many
kinds of food and is produced and consumed in very large
quantities.
“1000 Go = 100 Sho = 10 To = 1 Koku = 4.929 Bushels.
1 Kin = 1.325 lbs. 1 Kuwamme = 8.28 lbs.
Note 8. This description of how shoyu is made contains
several major errors.
Finally, there are chapters on alcoholic liquors (with
emphasis on sake or “rice beer, sometimes called rice wine”),
sweet liqueurs (mirin, homeishiu, shiro-zake), food adjuncts
(incl. salt, vinegar, spices, herbs, and perhaps shoyu), edible
sea weeds (20 varieties, with both Japanese and scientiﬁc
names, and an analysis of each), tea, tobacco, fodder, animal
foods, dye stuffs, oils and waxes, and starch (incl. kudzu,
Pueraria thunbergiana).
Note 9. This is the earliest document seen (July 2008)
concerning soybean products (tofu, dried-frozen tofu, and
shoyu) in connection with (but not yet in) Australia.
Note 10. This is the earliest English-language document
seen (Sept. 2014) that uses the term “chemical composition”
in connection with the soy bean.
Note 11. This is the earliest document seen (July 2008)
by Edward Kinch (1848-1920) that mentions soy. Kinch was
born on 18 Aug. 1848 at Henley-on-Thames, Oxfordshire,
England, the 3rd child of Charles Kinch and Emma
Plumbe Kinch. He was baptised there on 12 Dec. 1845 in
St. Mary’s church. Kinch was a chemist, specializing in
agricultural chemistry. In 1869 he became assistant professor
at the Royal Agricultural College (RAC) in Cirencester

(in southwestern England). From 1876 to 1881 he was a
professor of agricultural chemistry at the Imperial College of
Agriculture in Tokyo, Japan. Then from 1881 to 1915 he was
professor of chemistry at the RAC in Cirencester. He married
Edith Shirley Huntington in 1889 in Pembroke district,
Pembroke, Wales. They had two children, William (born
ca. 1886) and Dora Ann (born ca. 1893). He died on 6 Aug.
1920 in Haselmere, Surrey, England.
Note 12. This catalog was displayed at the Sydney
International Exhibition, held in Australia in 1879. The
Sydney International Exhibition was Australia’s ﬁrst
international exhibition, a showcase of invention and
industry from around the world. An imposing Garden Palace
was constructed in the Botanic Gardens as a home for the
exhibition. Address: F.I.C., F.C.S., &c., Prof. of Chemistry.
Imperial College of Agriculture, Komaba, Tokio, Japan.
34. Gardeners’ Chronicle (London). 1880. Bean-cake manure
in China. 13:178. Feb. 7.
• Summary: Bean-cake is the main manure used in the south
of China for both rice and sugar cultivation. About 300,000
piculs are imported into Amoy each year. Attempts to replace
bean-cake with guano have proved fruitless. Cultivators say
guano stimulates but bean-cake nourishes the earth. By using
guano, a larger crop is obtained the ﬁrst year but the land is
exhausted. Address: England.
35. H.K. 1880. Bean-cake manure in China. Gardeners’
Chronicle (London) 13:209. Feb. 14.
• Summary: “H.K. writes, ‘I distinctly remember boarding
junks laden with cakes of artiﬁcial manure upon the coast of
China, but had supposed that it was of another description to
[of] the Bean-cake, the refuse [okara] of the Beancurd [tofu],
which is so commonly sold in China. If so, the manufacture
of a palatable food, which leaves so valuable a refuse, is one
which might be adopted with advantage in this country.’ Can
Mr. Fortune enlighten us?”
Note: This is the 3rd earliest English-language document
seen (June 2013) that mentions okara, which it calls “the
Bean-cake, the refuse of the Beancurd [tofu].” Address:
England.
36. Gardeners’ Chronicle (London). 1880. Bean-cake
manure. 13:242. Feb. 21. [1 ref]
• Summary: “Dr. Hance explains (Journal of Botany, 1879,
p. 102) that ‘Bean-cake is the marc or refuse of Soja Beans,
from which the oil has been expressed,’ and is ‘a substance
largely imported [to Southern China] from Northern China
as a fertiliser.’ The Bean-cake is used to manure the Cyperus
tegetiformis, of which the China matting is made which is
now so largely used in England.” Address: England.
37. Newbernian (The) (New Bern, North Carolina). 1880. A
Chinese vegetable March 20. p. 4.
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• Summary: “Some experiments recently carried on by two
or three Austrian and German horticulturists have brought
into notice an almost forgotten plant which was introduced
into Europe from China nearly thirty years ago, but whose
existence and whose products have been undeservedly lost
sight of. This is the soja hispida, a species of leguminous
plant, somewhat resembling in habit and appearance the
well-known pea. Unlike the latter, however, it has two
distinct uses–industrial as well as alimentary.
“It is highly prized in China and Japan, and is said,
indeed, to take its scientiﬁc title from the Japanese name
of a sauce sooja–which is made from its seeds. The seeds
are very similar to a ‘marrow-fat’ pea, but contain a large
quantity of oil, which is either pressed out of them or boiled
out in process of cooking the seeds for the table, which is
effected by simply throwing them into hot water, when the
outer skin bursts and ﬂoats to the surface, together with a
quantity of oil, both the oil and the husk being skimmed off
together. These may be either used as cattle food, or the oil
may be separated and employed for various purposes, while
the husks are still valuable as a feeding stuff or as a manure.
The peas are boiled for about twenty minutes, and furnish a
dish which is highly relished, not only by the Celestials, but
by the Europeans who have tasted it.
“It is said to resemble in ﬂavor the green pea, but lacks
its sweet taste. The boiled soja is also prepared as a cake and
as a sauce, being fermented for the latter purpose, and salt,
pepper, etc., being added. The sauce has a high reputation
among the Chinese and Japanese, not merely as a condiment,
but as a medicinal agent. Chemical analysis of the seeds
shows them to be very rich in proteine.
“The oil is available for many uses–for burning in lamps
or even as a substitute for olive oil. Being somewhat of a
siccative [drying] nature, it is not adapted for a lubricant, but
it is for that reason useful as a substitute for linseed oil in
the manufacture of paints and in other similar industrial arts.
Finally, to complete the list of virtues of this Celestial pea,
the haulm gives an excellent fodder for cattle and horses.”
Note 1. This is the earliest document seen (Oct. 2017)
that mentions the use of soybean oil in paints (or varnishes or
enamels).
Note 2. This is the earliest document seen (Oct. 2017)
concerning the use of soybean oil as a lubricant–for which
use it is not suitable.
38. Sempolowski, A. 1880. Zur Kultur und Verwerthung
der Sojabohne (Soja hispida Mönch.) [On the culture and
use of the soybean]. Fuehlings Landwirtschaftliche Zeitung
29(5):278-81. May. [Ger]
• Summary: It is well known that Prof. Dr. Fr. Haberlandt,
who obtained soybeans in 1873 at the Vienna Exposition
(and unfortunately died at too young an age), conducted
many soybean trials in order to ﬁnd varieties that yielded
well in Austria and bordering countries. The best varieties

proved to be the yellow-seeded ones that originated in
Mongolia. Later, in other areas many more trials were
conducted.
“I conducted my ﬁrst trials with soybeans two years
ago [i.e., in 1878] at 53-53º north latitude. The yield was
satisfactory, however I had to let the harvested plants ﬁnish
ripening indoors.” Further trials were conducted in former
years in several places in Posen [Poznan; a very old city
and province in west central Poland, part of Prussia 17931918]. A table (p. 279) shows where soybeans were grown
(at Oswiezem, Twno, Zabikowo, Prusinowo, and Zabikowo),
the number of seeds planted, the dates of planting (April 24May 15) and harvest (Oct. 4-16), the seed spacing, yield (in
kilograms and number of seeds), seeds harvested per seed
planted (maximum 146 to 1, minimum 22 to 1), and quality
of the harvested seed. This table shows the extraordinary
fruitfulness of the soybean.
“In China and Japan, soybean seeds are used as food.
Almost daily they are enjoyed as vegetables, like our beans
(beinahe tagtäglich als Gemüse, gleich unseren Bohnen,
genossen wird), or they can be used to prepare various
sauces, which are known as tasty and digestion-promoting
additions to the other dishes and which have been shipped
to Europe.” The process for making soy sauce is described.
Soybeans are used as a source of oil, especially in the
provinces of Newchwang and Cheefo, where there are many
oil mills. The method for pressing out the oil is still very
primitive (see a report on the agricultural part of the Paris
Exhibition of 1878; Berlin 1879, page 57). Soybean cake
is used as fertilizer on sugar plantations. Cooked soybeans
are also tasty, as in a salad with oil and vinegar, or in soup.
It must be noted that it takes a long time to cook soybeans
until they are soft–at least 24 to 48 hours. A table shows
the nutritional composition of soybeans (9.23% water and
33.35% protein). Because the leaves and hulls are also quite
nourishing, the soybean has a great future as a fodder plant.
Address: Dr.
39. Southern Farmers’ Monthly (The). 1880. A Chinese
vegetable. 3(6):170. June.
• Summary: “Some experiments recently carried on by two
or three Austrian and German horticulturists, have brought
into notice an almost forgotten plant which was introduced
into Europe from China, nearly thirty years ago, but whose
existence and whose products have been undeservedly lost
sight of. This is the Soja hispida, a species of luguminous
[sic, leguminous] plant, somewhat resembling in habit and
appearance the well-known pea. Unlike the latter, however,
it has two distinct uses–industrial as well as alimentary. It is
highly prized in China and Japan, and is said, indeed, to take
its scientiﬁc title from the Japanese name of a sauce sooja–
which is made from its seeds... The peas are boiled for about
20 minutes, and furnish a dish which is highly relished, not
only by the Celestials, but by Europeans who have tasted
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it. It is said to resemble in ﬂavor the green pea, but lacks
its sweet taste... The sauce has a high reputation among the
Chinese and Japanese, not merely as a condiment, but as a
medicinal agent. Chemical analysis of the seeds show [sic,
shows] them to be very rich in proteine.
“The oil is available for many uses–for burning in lamps
or even as a substitute for olive oil. Being somewhat of a
siccative [drying] nature, it is not adapted for a lubricant,
but is for that reason useful as a substitute for linseed oil in
the manufacture of paints and in other similar industrial arts.
Finally, to complete the list of virtues of this Celestial pea,
the haulm [stem or stalk] gives an excellent fodder for cattle
and horses.”
Note: The editor of this periodical in 1880 was L.C.
Bryan.
Talk with Ted Hymowitz. 1991. Sept. 16. After 2½
weeks of searching he has just found that this “Dr. Emerson”
was Dr. Gouvenneur Emerson (lived 4 Aug. 1795–8 July
1874), a surgeon on the ship “Superior” that went to
China. He received his M.D. degree from the University
of Pennsylvania, and was a member of the American
Philosophical Society, and of the convention which resulted
in the formation of the American Medical Association. He
never married. The source of this information is: Who Was
Who in America: Historical Volume, 1607-1896. Rev. ed.
1967. Published by Marquis Who’s Who Inc., Chicago,
Illinois. 689 p. See p. 239. Address: Editor, Savannah,
Georgia.
40. Gardeners’ Chronicle (London). 1880. The cultivation
and uses of the soy bean (Soja hispida). 14:369-70. Sept. 18.
[1 ref]
• Summary: “The cultivation of the Soy Bean (Soja hispida)
is being strongly recommended in France as a green
vegetable.” Planting instructions are given.
“The greatest use to which the plant is put in China and
Japan is in the preparation of soy [sauce] and of food from
the ripe seeds. The manufacture of shoyu, or soy, is thus
described in a descriptive catalog of agricultural products of
Japan exhibited at the late Sydney International Exhibition
[Australia; held in Oct. 1879]. Equal parts of Beans and
Wheat are used...” The koji is made in shallow wooden
boxes. “The mashings are removed to large vats, and kept
there for at least twenty months, but more often for three or
ﬁve years, the better qualities being those that are kept for
the longer periods. The best soy is produced by mixing that
kept for ﬁve years with that kept for three years. After it
has been kept a sufﬁciently long time, it is strained through
thick cotton bags, and the residue submitted to pressure.
Before ﬁltering honey is sometimes added. The residue is
again mixed with salt and water and again pressed, the yield
being soy of an inferior kind. Sometimes water is added to
this second residue, and is again pressed. The residue ﬁrst
obtained is occasionally used as food, and the last residue as

manure.”
Note 1. It seems from the above text (and seems likely
in itself) that both shoyu and the catalog describing the shoyu
were exhibited at the Sydney International Exhibition of
1879. Address: England.
41. Kinch, Edward. 1880. Contributions to the agricultural
chemistry of Japan. Transactions of the Asiatic Society of
Japan 8(Part 3):369-415. Oct. See p. 392-93, 398-401, 41315. Reprinted in March 1907 as a monograph. [29 ref]
• Summary: “Of vegetable manure the principal are seaweed, the residues from different manufactures, e.g. rape
cake, sesamum cake, cotton cake and other oil residues, as
from camellia seeds, the residues from the manufacture of
shôyu, ame [rice syrup], sake, shôchu, indigo etc.” (p. 392).
[Note that soybean cake is not mentioned].
“The oil cakes, ame kasu (malt dust, the residue from
the manufacture of ame from rice, millet and malt of wheat
or barley) and shôyu kasu [The residue from the manufacture
of shoyu] are the most valuable. These manures should not
be applied in quantity at the seed time in an unmixed state,
owing to their fermenting and also attracting and harbouring
insects, which attack the seeds and young plants.” Rape
cake (Abura kasu) and Sesamum cake (Goma kasu) are also
mentioned.
There are original analyses (p. 393) of 6 samples
of “Soy [sauce] residues, Shôyu kasu Residue from the
manufacture of Shôyu from beans and wheat.” These vary
over an extremely wide range. Nitrogen content ranges from
1.27% to 5.20%, and ash is 0.57% to 11.53%.
“Soy bean, sometimes called Japan pea, Glycine hispida
(Moench) also known as Soja hispida: of this many varieties
of different colour and size, etc. are met with, but as far as is
known, they differ but little in composition. They are known
collectively as Daidzu or O-mame; a common white round
variety is known as Miso-mame and Shiro-mame; other
names of varieties are Awo-mame, Kuro-mame, Ki-mame,
Ichiya-mame, Kurakake-mame and Korinza (p. 398).
Note 1. This is the earliest English-language document
seen (March 2008) which states clearly that the present
scientiﬁc name of the Japan pea is Glycine hispida
(Moench)–that is, the soybean. Actually, however, the
correct scientiﬁc name since 1873 had been Glycine hispida
(Maxim.)
“This bean approaches more nearly in its proximate
chemical composition to animal food than any other
vegetable known. It contains about one-ﬁfth of its weight
of fat and nearly two-ﬁfths of nitrogenous matter. It is
extensively cultivated in the north of China and also grows
in the Himalayas. In China it is compressed for the sake
of its oil, and the residual cake is used for food and also
extensively as a manure. In Japan it is used in the preparation
of Shôyu, Tôfu, Miso and also of Yuba, and in these various
forms enters to a considerable extent into the food of the
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nation, to which it is a most valuable contribution, supplying
as it does the alimentary principles–albuminoids and fat–in
which the staple food, rice, is deﬁcient: it also contains a
much larger percentage of the necessary mineral matters
than does rice. Of late years this bean has been grown
experimentally in different parts of Germany, with success.
The haulm and leaves which furnish a valuable fodder, and a
variety is cultivated specially for that purpose and known as
Kari-mame.
“The composition of a sample of the white round variety
known as Miso-mame was found to be: Water 11.32%, ash
3.86%, fat 20.89%, albuminoids 37.75%, ﬁbre 2.00%, starch
etc. 24.08%. Total: 100%” (p. 398). Note 2. This and each of
the following nutritional analyses appear to be original, not
cited from earlier sources.
A table then contains an analysis of each of the
following 4 products: Shiro-miso from Osaka, aka-miso from
Osaka, to-fu [tofu], and kori to-fu [tofu]. The composition of
aka-miso was found to be: Water 50.40%, ash 12.50% (incl.
11.00% common salt), sugar 0.61%, nitrogenous matter
10.08%, ﬁbre 8.25%, soluble carbohydrates 18.16%. Total:
100%.
The composition of to-fu was found to be: Water
89.29%, ash 0.48%, fat 3.32%, nitrogenous matter 4.87%,
ﬁbre -, soluble carbohydrates 2.04%. Total: 100%.
The composition of kori to-fu was found to be: Water
18.75%, ash 1.60%, fat 28.80%, nitrogenous matter 48.80%,
ﬁbre -, soluble carbohydrates 2.05%. Total: 100%.
There follows a discussion (p. 398-400) of foods that
can be made the soy bean (miso, kôji, tôfu, kôri-dôfu, and
shôyu or soy), and a description of how each is made. “Miso
is made by mixing the boiled beans with Kôji (rice ferment
used in sake brewing) in various proportions, and with more
or less salt, and keeping the mixture in tubs in a cool place
for about a month. It will be noticed [from the table above]
that one variety contains much sugar, derived from the Kôji,
and little salt, and the other much salt and little sugar.
“Tôfu is made by pounding the soy beans after soaking
in water, then straining through a sieve and boiling in water.
The solution is ﬁltered through cotton cloth and the residue
pressed; the strained liquor, containing vegetable casein
or legumin, is precipitated by brine. Nigari, formed by the
deliquescence of common salt. The precipitate pressed and
cut into cakes is tôfu.”
Note 3. This is one of the earliest English-language
documents seen (Jan. 2004) that uses the word “tofu.” This
is the earliest document seen (Jan. 2004) that uses the word
“cakes” in connection with tofu.
Note 4. This is the earliest English-language document
seen (Oct. 2008) that mentions “vegetable casein” in
connection with soybeans or tofu, or that equates “vegetable
casein” with “legumin” (the word Kinch used in 1979), the
water soluble protein in soybeans that can be precipitated to
make tofu.

“Kôri-dôfu is prepared from the above by freezing it
and afterwards exposing to the sun, when, in the process
of thawing, the greater quantity of the water is removed,
leaving a horny spongy residue.
Note 5. This is the 2nd earliest English-language
document seen (April 2013) that mentions dried-frozen
tofu, which it calls “kori to-fu” or kôri-dôfu. This is also
the earliest document seen (April 2013) that uses the word
“spongy” to describe the texture of dried-frozen tofu.
“An example of shôyu or soy was found to have a
speciﬁc gravity of 1.199 and to contain per litre: Total solid
residue 359.88 grms., ash 195.16 grms., sugar 31.03 grms.,
nitrogenous matters 41.00 grms., free acid, expressed as
acetic acid 6.20 grms. The ash is chieﬂy common salt, but
contains a quantity of phosphates derived from the mineral
matter of the beans and kept in solution by the acetic acid
formed.”
“The [shoyu] mashings are removed to large vats and
there kept for many months, usually twenty, and frequently
for 3 or 5 years. The better qualities of shoyu are kept the
longer times. It is found that the best soy is produced by
mixing that kept for ﬁve years with that kept for three years.
After it has been kept a sufﬁciently long time, it is strained
through thick cotton bags and the residue pressed. Before
ﬁltering, honey is sometimes added in the proportion of 10
kin to 1 koku of moromi or crude soy, in order to give it a
sweet taste. Occasionally a sweet sake, ama-sake, prepared
by taking, 1 koku of koji to 7 to of water and 1 to of steamed
rice, mixing them together and steaming for two hours is
added instead of honey. The residue obtained on pressing
moromi is usually again mixed with salt and water, and
pressed; this yields an inferior shoyu. Sometimes water is
added to this second residue and it is again pressed. The
residue ﬁrst obtained is sometimes used as food and the last
residue as manure.
“The Shoyu after straining is allow[ed] to settle for two
days in large tanks, then drawn off and ﬁltered; before sale
it is heated to incipient ebullition, otherwise it quickly goes
bad.
“The quantity of nitrogenous matter in solution in shoyu
appears to increase with the length of time elapsing before
ﬁltering the moromi.”
Note 6. Webster’s Dictionary deﬁnes ebullition as “the
act, process, or state of boiling or bubbling up.”
Also contains detailed information on and chemical
composition of adzuki beans or shôdzu (Phaseolus radiatus),
daikon, sea-weeds (incl. three types of Asakusa nori
(Porphyra vulgaris), kobu (Laminaria saccharina) [konbu,
which Thunberg and Kaempfer also discussed], wakame,
arame or kokusai, awo-nori or ohashi-nori, hijiki, Irish
moss or carrageen, tokoroten-gusa or agar agar, kanten or
tokoroten, and funori), and sake.
At the end of the article is the summary of a discussion.
Professor Atkinson made some remarks about shôyu. He
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said that Mr. Isono, a graduate of the University of Tôkiyô,
had made analyses of shôyu moromi at various periods (after
3, 10, and 20 months), which are printed in full, together
with an analysis of Kikkoman shoyu. “It was interesting to
observe the disappearance of the glucose, and the gradual
increase of the soluble nitrogen from the ﬁrst sample to the
last. The greatest change took place between the third and
the tenth months. but, after the removal of the greater part
of the glucose and dextrin, converted into alcohol and lost
by evaporation, very little alteration occurred, except in the
color of the liquid, which became darker.”
Note 7. This is one of the earliest English-language
documents seen (May 1999) that contains an accurate
description of miso; it also contains very early information
on the composition of different types of miso.
Note 8. This is the earliest English-language document
seen (Nov. 2003) that uses the term “sesamum cake” to refer
to sesame cake.
Note 9. This is the 2nd earliest English-language
document seen (April 2012) that uses the term “shôyu” to
refer to soy sauce.
Note 10. This is the earliest English-language document
seen (July 2001) that contains the word “ﬁbre” in connection
with soy beans. The ﬁbre content of one variety of soy bean
and one miso variety are given.
Note 11. This is the earliest English-language document
seen (July 2003) that uses the Japanese word “Goma” to
refer to “sesame.”
Note 12. This is the earliest English-language document
seen (April 2012) that contains the word “Kikkoman.”
Note 13. This is the earliest English-language document
seen (May 2012) that contains the term shôyu kasu (in
italics, with diacritics) which it deﬁnes as “Residue from the
manufacture of Shôyu from beans and wheat.” Address: Prof.
of Chemistry, Imperial College of Agriculture, Komaba,
Tôkiyô.
42. Mene, Édouard. 1880. Des productions végétales du
Japon [The vegetable products of Japan]. Bulletin de la
Societe d’Acclimatation 27:644-66. Nov. [3 soy ref. Fre]
• Summary: This is part of a longer article, published
in several issues, which is an excellent review of earlier
publications and work. This part begins with a section on
legumes. Among the legumes discussed are Vicia Faba
(sora mame, otafuku mame, okakura mame), Dolichos
unguiculatus (sasaghe [sasage, present name: Vigna
unguiculata (L.) Walp. subsp. unguiculata], incl. Jin-roku
Sasaghe, Yuhuté Sasaghe, Heritori-yu- roku-Sasaghe),
Canavalia (nata-mame = C. incurva [sword bean], shironata mame = C. lineata), Haricot (Phaseolus vulgaris,
incl. Ingen mame and azuki {Phaseolus radiatus var.
subtrilobata}), sesame, etc. The author saw samples on
display at the Japanese Ministry of Agriculture and at the
Exposition at Champ-de-Mars in France.

“Soy sauce (Le Shoyu) (p. 648-49): This condiment,
so appreciated by the Japanese, had samples displayed is
the class of fermented beverages. It is often made with
wheat ﬂour and beans (haricots), but more often with boiled
soybeans (pois).
“Chinese Soye or Soya (Le Soye ou Soya chinois) is the
same condiment, but more especially made with red beans
(haricots rouges). Note 1. Clearly the author did not realize
that soy sauce is made from soybeans (not from haricot
beans or peas, nor from azuki beans).
Note 2. This is the earliest French-language document
seen (April 2012) that uses the words Le Soye or Soya
Chinois to refer to soy sauce.
“In Canton, it is made in the following way: the red
beans are cooked in water for one hour; thrown in a sieve
and drained; next the beans are sprinkled with wheat ﬂour
and carefully spread out on a wood plank that is put in
a warm and humid place that favors the development of
considerable mold; after four or ﬁve days the mold is taken
off and the beans, after having been dried in the sun for 24
or 48 hours, are washed in cold water; salt and water are
added, and the mixture is exposed to the sun for two weeks.
It is then boiled for half an hour, adding for ﬂavor a bit of
star anise, regular anise, and orange peel; the mixture is then
ﬁltered through a basket and ﬁnally bottled as Soya.”
There follows a short section titled “Peas” (Pois, Pisum
sativum), including Endo mame. Next comes a detailed but
somewhat confused discussion of soybeans (Pois oléagineux,
Soja hispida) and a listing (often repetitive) of many
different types and colors, as follows (p. 649-50): “There was
also a variety of soybeans (Pois oléagineux, Soja hispida), an
early soybean (mamé), one with large hanging pods covered
with red hairs, and one with large, yellowish-white seeds.
“The principal varieties of Soja and Soja hispida
indicated in the watercolors of the Tokyo Bureau of
agriculture were: 1. Soja with white ﬂowers, a yellowishwhite bean of medium size with white pods. 2. Early green
Soja, a large yellowish-white bean with large pods covered
with red hairs. 3. Soja blanc, with large yellowish-white
seeds. 4. Grand Soja blanc, a large, yellowish-white bean
with rather long greenish pods. 5. Green Soja, a yellowishwhite bean of medium size with little green pods and the
stem scattered with brown hairs. 6. Kinoshita-mame, a small
yellow bean with little hairy pods. 7. Red Soja, a red bean
of medium size with green, velvety leaves and red ﬂowers.
8. Black Soja, a black medium-sized bean. 9. Kouro-hiro
mame, a large black oval bean [kouro = kuro = black]. There
are also varieties called: 10. Awo-mame, a large, greenishwhite bean [awo = ao = green]. 11. Shiro-mame, Kuromame, Kuro-kake mame, Kinname (Glycine soja), Kouringa,
and Ichia-mame.
“In the collection of beans at the Exposition of Champ
de Mars the following soybeans were found: 12. Daizu (Soja
hispida), a round yellowish bean of medium size. 13. Shiro-

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 52
daizu, a large yellowish bean [shiro = white]. 14. Oshirodaizu, a very large yellowish bean, twice the size of Shirodaizu. 15. Akayendo, a medium-sized yellowish bean. 16.
Awo-mame, a large, greenish-white bean (variety of Glycine).
17. Aokuro-daizu, a large greenish bean speckled with black.
18. Thya-iro-mame, a large, reddish-brown bean (variety of
Glycine) [Thya-iro = cha-iro = brown]. 19. Shiro-mame, a
white bean speckled with grey (variety of Glycine). 20. Akadaizu, a large red bean [aka = red]... 21. Kouro-daizu, a large
black bean.”
Near the end of this subsection we read (p. 651): “In
China, an oil is extracted (on extrait) from soybeans (pois
oléagineux, literally ‘oil peas’); it is used for both cooking
and illumination. The green or black peas are often used
to color rice wine. Mixed with beans (haricots) and wheat,
they form the base for the manufacture of soy sauce and of
tofu (this latter condiment is composed of two species of
boiled beans). With soybean seeds (Avec les graines de Soja)
the Japanese also prepare a sort of pap (bouillie) which for
them takes the place of butter and which they call Miso. The
leaves and branches of the soybean serve to nourish goats
and sheep.” Address: France.
43. Bulletin de la Societe d’Acclimatation. 1881. Le Haéteou ou Hei-teou. Graine chinoise nouvellement importee en
France--Projets d’essais de son acclimatation [The soybean.
New Chinese grain imported into France. Trials for its
acclimatization]. 28:173-83. Meeting of Jan. 26. [1 ref. Fre]
• Summary: Contents: Introduction. 1. To whom we owe
the discovery and sending of two sacks of black soybeans.
2. Latitude and temperature of Chihli province (TchéLy)–Its production, almost the same as ours. 3. Description
of black soybeans.–Its chemical composition.–Its use. 4.
Cultivation and sowing of black soybeans.–How to care
for it as a seedling.–Harvest. 5. Preparation that the beans
ought to receive before being given to horses. 6. High-level
agreements supporting our efforts to do acclimatization
testing. 7. Our sending of the seed and this notice.–Some
recommendations.
Introduction: We have tried to prove in a preceding
article that it was an error to believe that oats were the
only grain suitable to feed horses, and we have cited some
striking examples of its partial and even total replacement
by corn (maïs) and barley. But our true goal was to speak of
a Chinese seed appearing much richer in nutrients than oats
and used in the feed of Chinese horses, two sacks of which
we imported from China itself to test its cultivation and
acclimatization in France. Upon the arrival of the awaited
two sacks, we will publish information about this seed
entirely new to France, and we will distribute the information
and seed after having taken out some beforehand for the
Minister of Agriculture, Minister of War, the prefects (French
government ofﬁcials) of Saône-et-Loire and of l’Ain, and the
Omnibus Company of Paris, to whom we had offered some

[seeds], and who eagerly accepted our offer. Even further,
we will reproduce the response that we have received from
the Minister of Agriculture and a part of our correspondence
with the Omnibus Company of Paris.
1. In reading a book on Chili published last year by
R.P. Leboucq, a French Jesuit missionary in the region, we
learned of the existence and usage of black soybeans by
the Chinese. We wrote to R.P. Leboucq, who had recently
returned to France for health reasons, to obtain sacks of this
black soybean, and he immediately wrote to his colleague
R.P. de Becquevort in China who purchased two sacks of
choice seed after the last harvest. He sent us these, along
with information on the cultivation and use of the seed
learned from an able Chinese farmer.
2. The latitude of Chihli differs little from Spain’s, but
its terrain is not the same, being an immense plain with sand
dunes. It is colder in winter (-15 to -20ºC) and warmer in
summer (38 to 40ºC). The province, the poorest in China,
produces cereals, exactly the same ones as in Europe,
legumes, vegetables, and fruits.
3. R.P. Leboucq writes in his book that black soybeans
promptly energize domesticated animals and make them
slow to fatigue. He adds: A ration of black soybeans,
provided that they have been lightly steamed beforehand,
sufﬁces to galvanize the least vigorous horse. He further
recommends it for the feed of army horses and for Norman
breeders since it is less expensive and more nutritious than
oats.
Excerpts from the letters of R.P. Leboucq and R.P. de
Becquevort continue: The nutritious qualities of the black
soybean make the Chinese regard it as the best feed for
horses. It replaces oats for them and appears to produce the
same effect. Horses fed these beans have a shiny coat and a
healthy and vigorous aspect.
The Chinese mix the ration of beans with the cut straw
that ﬁlls the horses’ manger; they do the same when they
give [wheat] bran and other grains to their other animals.
The addition of white or red sorghum has no other point than
to augment the ration of black soybeans without raising the
price too much. Red sorghum is less expensive than white:
that’s the only reason it is preferred.
Black soybeans are also used, before complete maturity,
to feed the Chinese, who, in addition, make oil for burning
in lamps (l’huile à brûler) from it. R.P. Leboucq adds: ‘This
black soybean has almost the virtue of coffee; many times
I have grilled and ground some of it. The bitterness alone
prevented me from using it, but I could convince myself of
its stimulating effects. In addition, it is restorative.’
Finally, black soybeans are also used in the feed of oxen.
While in China, R.P. Leboucq himself tested the
preference of horses for black soybeans, presenting some
imported English horses with both a ration of oats and of
soybeans. The horses ate the soybeans and left the oats.
Two tables (p. 177) from a report from 1879 by
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Grandeau and Leclerc show the nutritional composition of
oats and establish a rational price for them, based on their
composition, in centimes/kg. Address: France.
44. Bulletin de la Societe d’Acclimatation. 1881. Le Haéteou ou Hei-teou. Graine chinoise nouvellement importee en
France--Projets d’essais de son acclimatation [The soybean.
New Chinese grain imported into France. Trials for its
acclimatization]. 28:173-83. Jan. 26. [1 ref. Fre]
• Summary: 4. For this chapter, we have nothing better to do
than to reproduce word for word the instructions collected by
R.P. de Becquevort, as much by himself as with the aid of a
good Chinese farmer:
“Black soybeans are sown twice during the year: 1. in
spring, as soon as the rain has wet the ground enough for the
seed to germinate; 2. and after the wheat harvest, near the
end of June; hasten then, making a good effort to plant on a
harrowed ﬁeld before the soil dries.
“The sowing is done by a Chinese seed drill in lines
spaced a foot apart. The seeds are placed one by one in the
furrow dug by the seed drill’s little ploughshare. They ought
to be rather close to each other (1-2 cm) and not in piles.
If one fears drought, the furrow that received the seeds is
lightly packed down by a little stone cylinder that follows
this line. This little roller can be adapted to mechanical
French seed drills (aux semoirs mécaniques français).
“In the month of June, if the weather presses, and
often because the animals make it a default, the Chinese
sometimes plant on the stubble of the wheat without any
other labor than the furrow of the seed drill. Nonetheless, it
is always preferable to work the earth suitably.
“Black soybeans can succeed in all the ordinary terrains;
light and sandy soil is the least favorable. Clay soils suit
them, especially if rains are abundant. Black, fresh earth is
the best. This plant loves rain and heat; the summer rains in
SE Chihli, where we are, are ordinarily hot and abundant.
The cold soil and humidity of Morvan [in E. central France]
would not suit the beans as much as our humidity during the
Chinese rainy season.
“In this country, one does not fear water. I saw the
rainwater rest a very long time on a ﬁeld sown with beans.
The foot as well as the stalks were in water 3-4 in. high, and
the plant did not suffer too much from it. On the other hand,
in this year (1880) of extreme drought, there is on some land
near our residence a magniﬁcent harvest of beans. These
lands, which have been inundated for many months, have
kept enough humidity for the bean to proﬁt from the heat
without suffering from it.
“The fertilizer used by the Chinese does not contain
straw; it is composed of animal feces mixed with earth. It is
left in piles for several months, turning it over with a shovel
from time to time. This fertilizer is spread on the ground at
the moment of sowing, ordinarily in a small quantity, not
because it spoils or would be useless, but because it is scarce.

All types of fertilizer, like oilcakes (tourteaux) or human
fertilizer, are preferable to vegetation and grain products.
“To avoid suffocation, the Chinese usually alternate
lines of beans and grains. The best system seems to be four
lines of sorghum. The air circulates easily between the
sorghum stalks that have few leaves and plant clearly, while
the beans in full ﬂower do not grow more than a block of
leaves and do not need to be ramiﬁed, for they grow upward
little or not at all.
“When the plant is a few centimeters tall, a good hoeing
is given without delay in order to weed and to open up the
soil. It is very important that the hoers do a good job between
the lines [of crops]. If a strong rain comes after placing the
seeds in the ground, the soil, beaten and hardened, can form
a crust that impedes the coming up [of the seedlings]. The
Chinese reopen the seed drill furrow by means of a little
rake with two teeth. This step is rarely necessary; however,
it much facilitates their coming up. But, this delicate work
demands attention if one does not want to break the shoots.
“A second hoeing is given when the plant is 20-25 cm
tall, and a third and last in time enough so that workers can
easily penetrate between the [crop] lines. Next, the bean is
left to itself.
“The beans sown in the spring and those that were done
only after the wheat harvest are ripe at the same time, around
mid-Sept. The ﬁrst sown are always higher and more roughgrained than the others.
“Do not wait for the complete maturity of all the pods;
those from the top, ripening later, would make [you] lose
the others. The stalks are ripped off by hand and transported
immediately onto the threshing-ﬂoor so that the beans falling
from pods open to the sun are not lost.
“It is not necessary to wait until the pods have a black
exterior; they will acquire this tint while drying on the
threshing-ﬂoor. The point of maturity appears to me to
coincide with the cutting of kidney beans in France.”
Note: This is the earliest document seen (Jan. 2003)
that uses the word “mechanical” in connection with soybean
production. Address: France.
45. Bulletin de la Societe d’Acclimatation. 1881. Extraits des
procés-verbaux des séances de la société. Séance générale
du 4 Février 1881 [Excerpts of verbal proceedings from
meetings of the society. General meeting of 4 Feb. 1881].
28:154-64. Feb. See p. 158-60. [Fre]
• Summary: The Secretary General, M. Geoffroy SaintHillaire, who is presiding at this meeting, placed on the table
some black soybean seeds which were sent by Mr. Lavalard,
an administrator at the Omnibus General Company, which
is charged with the direction of the cavalry and its forages.
These seeds are accompanied by the following extract of a
letter written by a correspondent of Mr. Lavalard.
“Paris, 2 Feb. 1881. In the province of Chihli (Tchély),
in China, two species of forage grains are cultivated, named
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Tsin-Téou and Hei-Téou (white and black peas [actually
soybeans]). When these are fed to domestic animals, they
readily put on weight and become resistant to fatigue. A peck
[picotin, about 8 gallons or 8.8 liters] of black soybeans,
provided it has been lightly cooked with steam, is sufﬁcient
to energize the least energetic runner. It is surprising that one
has never tried to acclimatize the black soybean to Europe.
This seed, less costly and more nourishing than oats, would
be a valuable resource for horses.
“Chihli is at the same latitude as Spain, however the
temperature is much different.
“The black soybean (Le Hei-Téou) has almost the same
virtues as coffee. Several times, I have roasted then ground
them; only the bitterness keeps me from using them every
day. But I am convinced of their stimulating effect. What’s
more, it is restorative and refreshing (p. 158).
“The nutritive qualities of the black soybean are
considered by the Chinese to be the best available for horses.
For the Chinese, soya replaces oats, and appears to produce
the same effect on horses. They develop a shiny coat of hair
and the appearance of health and vigor.
“The black soybean is also used in the diet of the
Chinese. In addition, they make from it an oil used for
burning...
“When the soybean is used for a draft ox, it is ground in
a mill then soaked in warm water.
Mr. Lavalard adds: “All that I just communicated to you
from the letter of my correspondent will seem rather exact,
when you read the attached analysis [in tabular form] that I
asked Mr. Muentz [Müntz] to conduct: Water 10.14%, ash
5.18%, oil (Graisse) 17.00%, nitrogen (Azote) 5.87%, protein
36.67%, cellulose 6.00%. Nitrogen-free extract, about 25%.
Mr. Geoffroy Saint-Hillaire observes that the
information contained in this letter permits us to recognize
easily that the Hei-Téou is a type of soybean (une espèce de
Soja). He adds that Mr. Paillieux, to whom the seeds have
been submitted, thinks that this type differs from those he
has been able to study previously.
“According to notes published in the Bulletin agricole
de la Cochinchine [sic, Bulletin du Comite Agricole et
Industriel de la Cochinchine] (1878), by Mr. Corroy,
Director of the Botanical Garden in Saigon, he has some
reservations about accepting the information given about the
black soybean. However, it still remains established than the
soybean is one of the richest foods, and it is important to try
to propagate this plant (p. 159).
“Mr. Paillieux speculates that Mr. Corroy was stopped in
the use of soybeans because of the difﬁculty he encountered
in establishing its possible uses. ‘As for the information I
gave about this plant, adds our colleague, I got it from the
Abbot (l’abbé) [Armand] David, who, during his long trips
through China, saw horses and mules fed solely with black
soybeans, and attested that this diet suited them perfectly’”
(p. 160). Address: France.

46. Gardeners’ Chronicle (London). 1881. Soy beans in
China. 16(411):632. Nov. 12. New series.
• Summary: “The Soy Bean (Soja hispida), as is well known,
is very largely used in China as an article of food. A kind
of curd is prepared from them, but they are mainly used
to manufacture an edible oil, and the refuse pulp after the
expression of the oil is manufactured into cakes the size
and shape of large cheeses weighing about 60 lb., which
are used either as fodder for animals, or more frequently as
manure, especially for Sugar-cane plantations in the southern
parts. The beans are known under three distinct varieties,
black, yellow, and green: the yellow are said to be the best,
as producing most oil. It is stated in a recent report from
Newchwang [a treaty port, today’s Yingkou, in Manchuria]
that the natives of that place boast that the oil made on the
spot is much better than that made from the same beans after
their arrival in the South.
“The harvest takes place in August and September, and
the beans from the neighbouring localities are shipped from
Newchwang before the river closes, and during the winter,
when the roads are hard and the rivers can be crossed on the
ice, thousands of carts arrive from the more distant districts
with produce that is shipped away the following spring or
summer. In fact, the shipment of produce goes on all the year
round as long as the port is open. Bean-oil and bean-cake
can be kept any length of time without spoiling; the beans
themselves are more perishable, but will keep for a year or
more if preserved from damp.”
Note 1. This is the earliest document seen (April 2007)
stating that soy bean cakes (or meal) are used as a fodder or
feed for animals.
Note 2. This is the earliest document seen (June 2007)
describing the transportation of soy beans over roads using
carts or trucks; this takes place in Manchuria. Address:
England.
47. Gardener’s Monthly and Horticulturist. 1881. The soy
bean. 23(275):337. Nov.
• Summary: “This–the Soja hispida–has been under culture
in American gardens ever since Commodore Perry’s
memorable expedition to Japan. But no one seems to have
known the use of it, and so it soon disappears, as, in the
usual way of cooking it, any ordinary bean is better. Among
Mr. Dreer’s Japan collection at the State Fair [probably
Pennsylvania] we noted that it again appeared, and we are
moved to give the following from the Gardener’s Chronicle,
as showing how to use it:
“’The greatest use to which the plant is put in China
and Japan is in the preparation of soy [sauce] and of various
kinds of food from the ripe seeds. The manufacture of
shoyu, or soy, is thus described in a descriptive catalogue of
agricultural products of Japan, exhibited at the late Sydney
International Exhibition [Australia; held Oct. 1879]. Equal
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parts of beans and wheat are used; a small part of the wheat
is mixed with koji, which is an alcoholic [sic] preparation
from rice, and allowed to ferment; the remainder is roasted,
and the beans are also roasted. The roasted beans and wheat
are then mixed together with the fermenting wheat, placed
in shallow wooden boxes, and kept for some days at a ﬁxed
temperature in a warm chamber with thick walls, until the
whole mass is covered with fungus. It is very important that
the temperature of this chamber should be kept at the proper
point. By these processes part of the starch of the wheat is
converted into dextrine and sugar, and lactic acid and acetic
acid are formed. It is then mixed with salt lye. The mashings
are removed to large vats, and kept there for at least twenty
months, but more often for three or ﬁve years, the better
qualities being those that are kept for the longer periods. The
best soy is produced by mixing that kept for ﬁve years with
that kept for three years. After it has been kept a sufﬁciently
long time, it is strained through thick cotton bags, and the
residue submitted to pressure. Before ﬁltering, honey is
sometimes added. The residue, after pressing, is again mixed
with salt and water, and again pressed, the yield being soy
of an inferior kind. Sometimes water is added to this second
residue, and it is again pressed. The residue ﬁrst obtained is
occasionally used as food, and the last residue as manure.
(See Gardeners’ Chronicle, vol. xiii., new series, pp. 178,
209, 242.)
“’Shoyu, or soy, is a very important condiment; it is
mixed with a great many kinds of food, and is produced
and consumed in very large quantities. Regarding the use
of the soy bean as a vegetable in Japan, the writer of the
foregoing remarks on soy says: ‘It is the vegetable which
approaches nearest in chemical composition to animal food
(meat), containing, as it does, one-ﬁfth of its weight of fat,
and often two-ﬁfths of nitrogenous matter. It is an extremely
valuable adjunct to the food of a people who subsist so
largely on a purely vegetable diet, of which the bulk is rice,
so rich in heat producers–starch, and poor in ﬂesh formers–
albuminoids.’”
48. Palmer, R. 1882. The soy bean. Gardeners’ Chronicle
(London) 17:58. Jan. 14.
• Summary: “I am glad to see your notice of the Soja hispida
or Soy Bean. My attention was ﬁrst drawn to it by Dr. F.
Watson as a most valuable article of commerce, owing to the
large percentage of nitrogen it contains. It is grown largely
in China, where an oil is expressed from it, which is used as
salad oil, and the cake is then used as food by the inhabitants
as well as given to cattle, and if in excess the cake is also
used as a manure. The climate here, I believe, is too cold for
it, but it might be grown in most of our colonies and become
a large article of commerce. I tried to introduce it at the
Cape, and also in Australia, but at that time without success:
perhaps now people are wiser. The beans may be seen in the
India museum, and also a copy of the analysis of them.”

Note 1. This is the 3rd earliest document seen (March
2010) concerning soybeans (not including wild perennial
relatives of the soybean) in Australia, Oceania, or South
Africa. It is not clear whether or not the author took soybeans
to South Africa and/or Australia, and whether or not he
or someone else grew or tried to cultivate them there. He
probably did take or send them there, and, if he did, attempts
were probably made to grow them–but we cannot be sure of
this.
Note 2. This is the earliest document seen (Sept. 2007)
stating that soybean oil is used as a salad oil–in China of all
places! Address: Brompton (North Yorkshire), England.
49. Tropical Agriculturist (Ceylon). 1882. Practical hints for
planters on arboriculture: Soy beans in China. 1:706-08. Feb.
1. [1 ref]
• Summary: This is a reprint of: Gardeners’ Chronicle. 1881.
“Soy beans in China.” 16(411):632. Nov. 12.
50. J.R.F. 1882. The soy bean (Soja hispida). Garden (The).
July 29. p. 93.
• Summary: “A good deal of attention has lately been
directed to this plant in consequence of the enormous extent
to which it is cultivated in China for the sake of the small
seeds which it produces, and which are known as Soy Beans.
These vary considerably in size, shape, and colour, according
to the variety of the plant which produces them... These
seeds contain a large quantity of oil, which is expressed
from them in China and used for a variety of purposes. The
residue is moulded with a considerable amount of pressure
into large circular cakes, 2 ft. or more across, and 6 in. or
8 in. thick. This cake is used either for feeding cattle or
for manuring the land; indeed, a very large trade is done
in China with Bean cake (as it is always called) for these
purposes. The well-known sauce called soy is also prepared
from seeds of this Bean. The plant generally known as Soja
hispida is by modern botanists referred to Glycine Soja.”
An excellent, original illustration shows a mature soy
bean plant bearing many pods, plus a close-up of three pods
to the lower right of the plant. Address: England.
51. Indian Agriculturist (The) (Calcutta). 1882. The Japan
Pea in India. Dec. 1. p. 454-55. [2 ref]
• Summary: “If all accounts of this vegetable be true, it is
a most important addition to the stock of Indian food, and
fodder plants.” An American paper writes of it: “’The Japan Pea is the most productive as well as good
food for all kinds of stock; horses, cattle, sheep, and hogs
will eat the peas, stems, and leaves, if harvested before fully
matured, and cured like all other hay, with as much relish as
they do corn. Then, there is no pea for the table–it is soaked
in water the night before cooking–that has a more exquisite
ﬂavour. They grow on a stout bushy stalk from two to three
feet high, somewhat resembling the cotton plant. The main
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stalk, as well as the branches of the limbs, are literally loaded
with small pea-pods, ﬁlled with little yellow peas, similar
in colour, size, and ﬂavour, to the English garden pea. The
way to get the greatest yield is to plant in hills two and-a-half
feet each way, allowing but one stalk to the hill to remain
after the ﬁrst working. That will give you 6,960 stalks to
the acre, and on ordinary land, cultivated the same as corn,
will average at the lowest estimate a pint of shelled peas to
the stalk, or a fraction over 108 3/4 bushels per acre. With
high cultivation and good soil, it would be an easy matter
to double that yield: besides, there is no other crop that will
yield more hay to the acre. It is a sure cropper, neither wet
not dry weather materially interferes with the quantity or
quality of the yield.’
“In a paper on the Soy bean, as the Japan pea is
sometimes called, Mr. Kinch, Professor of Chemistry at
the Royal Agricultural College, Cirencester, says, that it is
worth more than a passing notice, as it is the vegetable which
approximates most nearly, in its chemical composition, to
animal food:
“’The Soy bean is extensively cultivated in the north
of China, whence it is exported to the southern provinces; it
is here pressed for the sake of its oil, and the residual cake
largely used as food for man and beast, and also as manure.
In Japan it is known by names signifying the bean, and
from it are made not only soy [sauce] but a paste, known as
miso, which is in constant request at nearly every meal, tofu
or bean cheese, and other foods used to a less extent. This
bean cheese is also well known in China, and is obtained
by extracting the legumin from the beans with water, and
precipitating it with brine. These foods are most valuable
additions to the dietary of the Oriental nations, and especially
of the Japanese, who use so little animal food; they tend to
supply the deﬁciencies of the staple food, rice, nitrogenous
matter, fat, and also in mineral constituents. The Buddhist
priests, who are strictly forbidden the use of animal food,
consume considerable quantities of these beans, principally
in the form of miso. The soy bean ﬁrst attracted attention
in Europe in the year 1873, when specimens from Japan,
from China, and from India were shown at the Vienna
International Exhibition. Dr. Forbes Watson, Reporter on
the products of India, called attention to it in the catalogue
of the exhibits of the India Museum. Since then, numerous
experiments have been made on the European continent
on its growth, and also feeding experiments with the bean
and its straw, on different kinds of animals, have been
prosecuted. Such experiments have been carried on by
Woolling and Wein at Munich; by Haberlandt, Lehman,
Harz, Stahel, Zimmerman, Siewert, Wieske, and others,
at various stations in Germany, Austria, and Hungary; and
experiments have also been made in France and in Italy...
The kinds most suited for cultivation there are the yellow,
brown, round black, and long black varieties, especially the
ﬁrst three named.’”

“’Taking into account the great richness of these beans
in valuable food constituents, their easy digestibility, the
value of the straw, and the great probability of some variety
being able to be acclimatized without great trouble, this
soja hispida is worth consideration. The bean would form
an exceedingly useful addition to the food of the poorer
classes, as a substitute for a portion of the animal food which
in the kitchens of the labouring classes is so wastefully
cooked. One use it has already found, not altogether to be
recommended, viz., after roasting, as an adulterant of, and
substitute for, coffee.’” Address: India.
52. Smith, John. 1882. A dictionary of popular names of
the plants which furnish the natural and acquired wants of
man, in all matters of domestic and general economy. Their
history, products, & uses. London: Macmillan and Co. ix +
457 p. See p. 386. 23 cm.
• Summary: “Soy (Glycine Soja, better known as Soja
hispida), a small, erect, trifoliate, hairy plant of the Bean
family (Leguminosæ), native of India and China. It is
cultivated for its seeds, which are made into the sauce called
Soy in India, and the residue or cake is extensively used for
manure in China.” Note: The residue from making soybean
oil is widely used for manure in China, but the residue from
making soy sauce is usually too salty for that use.
Also discusses (alphabetically): Agar-agar (see Ceylon
moss), almond tree, Ceylon moss (seaweed), Cyperus
(incl. C. esculentus. “The taste of the roots when roasted is
compared to potatoes. It is by some used as a substitute for
coffee”), dulse (Rhodomenia palmata, seaweed), earth pea or
ground nut (Arachis hypogæa; an allied plant is Voandzeia
subterranea), ﬂax (incl. linseed oil), Fucus (genus of seaweeds), gingilie oil (from Sesamum indicum), Goa bean
(the seeds of Psophocarpus tetragonolobus are so called
in India), hemp (Cannabis sativa, the seeds are used for
feeding caged birds), Job’s tears (Coix lachryma), kelp (see
Fucus), linseed oil (see ﬂax), lupin (Lupinus albus, also
yellow lupin and blue lupin), medick or lucerne (Medicago
sativa) [alfalfa], quinoa (Chenopodium quinoa or C.
anthelminticum), seaweeds (plants of the order Algæ), and
sesamum (the seeds of Sesamum indicum).
The author, John Smith, lived 1798-1888. Address:
A.L.S.
53. Spon, Edward N.; Spon, Francis N. 1882. Spons’
encyclopaedia of the industrial arts, manufactures, and
commercial products. Vol. 4: Bean-oil. London and New
York: E. & F.N. Spon. p. 1153-1536. See p. 1378. Edited by
Charles G. Warnford Lock.
• Summary: The section titled “Oils and fatty substances”
begins (p. 1360) by noting that in everyday language the
word “oil” is often “made to embrace three distinct classes of
bodies:–(a) ‘ﬁxed’ or ‘fatty’ oils, (b) ‘volatile’ and ‘essential’
oils, and (c) ‘petroleum’ and other ‘mineral’ oils... The term
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‘fat’ is applied to these oils when they are in a solid state;
thus the same product may be an ‘oil’ in one climate, and a
‘fat’ in another.”
In the section on “Vegetable oils and fats [A. Fatty
or ﬁxed]” we read (p. 1377-78): “Bean oil.–The seeds of
the Chinese oil-bean, the sooja or miso of the Japanese
(Glycine Soja [Soja hispida]) afford 17-18 per cent. of a
fatty oil. The plant is shrubby, attaining a height of 3-4 ft.,
and resembling the common dwarf kidney or French bean.
The seeds are somewhat smaller than French beans, and
vary in colour, from white to yellow and green. The plant
is chieﬂy cultivated in the north of China, especially in the
province of Shantung. The Chinese usually obtain 17 per
cent. of oil from the seeds by simple pressure. The oil bears
a general analogy to the ordinary edible oils of commerce,
possessing an agreeable ﬂavour and odour. It is useful for
burning; exposed to a low temperature it becomes pasty, and
oxidizes rapidly on exposure to the air. As a drying oil, it
might replace linseed for some purposes. As an illuminator,
it is being rapidly replaced by American petroleum, but is
still extensively used for food. The oil, the cake left after
expression of the oil, and the beans themselves, are important
articles of Chinese commerce.
Note 1. This is the earliest English-language document
seen (Nov. 2014) that uses the term “Chinese oil-bean” (or
“Chinese oil bean”) to refer to the soy bean.
“The exports from Chefoo in 1878 were 2468½ piculs
(of 133.3 lb each) of bean-oil, 994,188 of bean-cake, and
160,549 1/3 of beans; in 1870, the exports of the oil from
this port were 44,530 piculs; in 1877 only 327 piculs; and in
1879, 1491 piculs. The exports of bean-oil from Newchwang
were 4947 piculs in 1877, 3287¼ in 1878, and 11,630 in
1879; of beans, in the same years, 1,439,062, 2,156,064, and
1,835,444 piculs respectively; and of bean-cake, 792,166,
1,924,968, and 1,800,523 piculs. Chinkiang exported 69,090
piculs of beans in 1877, and 43,784 in 1879. Hankow
imported 21,077 3/4 piculs of native bean-oil, value 15,624l.
[British pounds sterling], in 1879. Kiukiang, in 1879,
imported 17,675 piculs. Shanghai, in 1879, imported 282¼
piculs from native ports, and exported 33,940 piculs (besides
372 re-exports) to native ports. Wuhu imports quantities
of the oil from Hohan, via Hankow, also from Hochow,
Luchowfu, and some other places north of the [Yangtze]
river; the ﬁgures were, 659½ piculs in 1877, 13,574¼ in
1878, and 5284 in 1879. The cake is used for human and
cattle food, and as manure. (See also Spices–Soy.) The
plant is cultivated for its beans in many parts of India and
the Archipelago; and has been successfully introduced into
Austro-Hungary and N. Germany.”
Note 2. This is the earliest document seen (Oct. 2016)
containing industry or market statistics on soybean crushing,
including production and trade of soybean oil, meal or cake.
Note 3. This is the earliest document seen (Oct. 2016)
containing industry or market statistics on production or

trade of soybeans.
Vol. 4 also discusses: Under narcotics–Hemp (bhang,
charas, ganja, hashish; p. 1305-07). Under “Oils and
fatty substances: Vegetable oils and fats”–Almond oil (p.
1377). Hempseed oil (p. 1391). Linseed oil (p. 1393-94).
Miscellaneous and unenumerated oils–Cyperus esculentus
(p. 1413-14). Under animal oils and fats–Butterine, bosch,
oleomargarine, or artiﬁcial butter (p. 1362-63, 1464-66).
Bibliography of oils (p. 1483-84).
Note 4. This is the earliest English-language document
seen (Aug. 2013) that contains the term “Hempseed oil”
(regardless of capitalization) written just like this. Address:
England.
54. Agricultural and Horticultural Society of India,
Proceedings and Report (Calcutta). 1883. Japan pea. Jan. 5.
p. xxvii, xxxi-xxxii. New Series. [1 ref]
• Summary: This paper appears in the “Proceedings of
the Society,” for “Thursday, the 5th January, 1883 [For
December 1882]. W.H. Cogswell, Esq., President, in the
Chair.” A.H. Blechynden is secretary. “Read a note from
the Superintendent of the Botanic Garden, Saharunpore,
forwarding a small paper of the Japan Pea (Soja hispida,)
and promising a larger quantity on receipt of a supply shortly
expected from Japan.
“The Secretary stated that this pea had been brought to
the notice of the Society some 38 years ago, as the following
extract from its proceedings for August 1844 [p. 170]
will show. A correspondent from China (Captain Bigge,)
presenting an assortment of seeds from China, makes the
following remarks in regard to one kind, which is doubtless
the Soja hispida: There follows the complete text of the following
document: Agricultural and Horticultural Society of India,
Proceedings and Report (Calcutta). 1844 “Presentations to
the gardens and museums.” 3(Part 2):170. Meeting of Aug.
14.
Note: Saharunpore, now spelled Saharunpur, is in
today’s northwest Uttar Pradesh, India.
55. Royal Gardens, Kew (England). 1883. Ofﬁcial Guide to
the Museums of Economic Botany. No. 1. Dicotyledons and
gymnosperms. London: Printed by Eyre and Spottiswoode,
for H.M. Stationery Ofﬁce. 153 p. See p. 43. 19 cm.
• Summary: “No. 174. Soy Beans (Glycine Soja, Sieb. and
Zucc.). An annual cultivated largely in India and China.
From the seed the Chinese prepare a sauce known as Soy; a
quantity of oil is also expressed from them, and the residue
after the expression of the oil is extensively used for feeding
cattle, as well as for manuring the land in China. It is made
into large circular cakes similar to that exhibited, weighing
about 60 lb.”
Note: This is the earliest edition of the Ofﬁcial Guide to
the Kew Museums or the Ofﬁcial Guide to the Museums of

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 58
Economic Botany (Kew, England) in which the soy bean is
mentioned. It is not mentioned in the 1871 or 1875 editions.
Address: Kew, England.
56. Paillieux, Auguste; Bois, D. 1884. Le potager d’un
curieux. Histoire, culture et usages de 100 plantes
comestibles exotiques, peu connues ou inconnues: Soya [The
inquisitive person’s kitchen garden. History, culture, and uses
of 100 exotic, edible, little-known or unknown plants: Soya].
Bulletin de la Societe d’Acclimatation 31:896-916. Nov. See
p. 907-11. [2 ref. Fre]
• Summary: In this excellent series of articles, the various
plants are listed alphabetically by their French name.
The section titled “Soya” begins with a summary of what
Engelbert Kaempfer said about the soybean. But whereas
Kaempfer knew of only one variety, the authors know of
at least 30, which have seeds of various colors and either a
white or brown hilum. Only a view varieties will grow in
the area around Paris; they have experimented with four (the
rest do better in southern France): (1) a Chinese soybean,
grown in Hungary, imported by M.M. Vilmorin-Andrieux
& Co., which is a good source of seeds. This is the latest
variety they know; (2) The Étampes soybean, which was
distributed in 1874 by the Society for Acclimatization; (3)
A green soybean from Japan; and (4) A pale green soybean
from Japan and China. Instructions are given for growing
soybeans; they should be planted from April 25 to May 10.
The harvest starts in late October for most varieties but in
September for the China/Hungary variety. When the seeds
have attained their full development but before they begin
to dry, they can be eaten as an excellent fresh vegetable. Dry
soybeans are also a good food; cook them with a little soda
(soude; salt wort or kali). The soybean makes unquestionably
the best coffee substitute. In fact soybeans are cultivated in
Tirol (Tyrol, part of Austria since 1814) and in Istria under
the name “Coffee Bean (Fève de café), and this may well
also be the case in Dalmatia and in the south of Italy.
“Heuzé, in his book Plantes alimentaires (Edible Plants)
gives the soybean the name Dolic à café (the coffee bean)
and that it is cultivated in some points in the departments
of Ariège of Haute-Garonne; but we have not been able to
verify this. Quite recently we have been notiﬁed by Mr.
Faivre, of Beaune, that about 12 years ago the soybean was
introduced at Allerey, a commune of Saône-et-Loire, by the
abbot Mr. Crétin, and that its seeds have been used to make
coffee by many families in the countryside. Mr. Faivre, and
ardent and generous propagator of soya, has sent us seeds of
the plant cultivated at Allerey. They are brown and identical
to those recently imported by MM. Vilmorin.
“Worldwide the soybean occupies a place of equal
importance with wheat, corn, and potatoes. It yields an
excellent forage. It contains 18% oil. After extraction of the
oil (Après extraction de l’huile), the cakes (les tourteaux)
furnish a powerful fertilizer. In its many forms, the seeds of

the soybean enter into the daily diet of hundreds of millions
of people. They also nourish livestock, especially millions
of horses and mules. They constitute, as numerous analyses
demonstrate, the most rich and complete food that one
can desire.” Address: 1. Member of the Société nationale
d’Acclimatation; 2. Preparateur de botanique au Muséum.
Both: France.
57. Kellner, O. 1884. Untersuchungen einiger japanischer
Bodenarten [Investigations of some Japanese soil types].
Landwirtschaftlichen Versuchs-Stationen 30:1-86. [5 ref.
Ger]
• Summary: “In collaboration with H. Imai.” Japanese rice
ﬁelds are fertilized with cooked soybeans (Sojabohnen) (3.6
hl per ha) and stable manure.
“hl” stands for hectoliters. 1 hectoliter = 100 liters, so
3.6 hl = 360 liters. Address: Agricultural-chemical Lab.,
Tokyo [Japan] (Aus dem agriculturchemischen Laboratorium
der Kaiserl. landwirtschaftlichen Hochschule zu Tokio
{Komaba}).
58. Mene, Édouard. 1885. Des productions végétales du
Japon [The vegetable products of Japan]. Paris: Au Siège de
la Société Nationale d’Acclimatation. 592 p. Index. 24 cm.
[34 soy ref. Fre]
• Summary: The title page states in small letters: Extrait du
Bulletin de la Société Nationale d’Acclimatation, indicating
that much of the material in this book is based on articles
previously published in this French-language Bulletin.
However many other early books on Japanese agriculture
have also been consulted and are carefully cited.
In the Introduction, the author explains that he was
appointed by the Society for Acclimatization to prepare this
report on the vegetable products of Japan which had been
exhibited at the Universal Exposition of Paris in 1878–in two
parts. Those displayed by the Japanese ﬁrm Trocadero, and
those displayed in the galleries of the palace at Champ-deMars. The author and many others were deeply impressed by
this exhibition.
Grains (class 69, p. 31): Wheat or rice are mixed with
beans or peas and fermented to make shoyu and miso. Shoyu
is one of the most widely used condiments in Japanese
cuisine. The method of production is described brieﬂy.
Among the condiments displayed in class 74 were a number
of ﬂasks of shoyu from Tokyo.
Legumes (p. 40-47): Discusses soybeans, tofu, azuki
beans (Phaseolus radiatus var. subtrilobata, p. 42-44;
incl. yayenari, red, white, black, and yellowish azuki,
Dainagon azuki, azuki ﬂour, an, yokan), shoyu, soybeans
(Pois oléagineux, Soja hispida, p. 45-46; incl. Kuro-mame
{Black soybeans}, various colors and shapes of dry soybeans
{green, yellowish, large yellowish, greenish black, brownish
red, white, large red}).
There is also a special, long section on soybeans (Soja
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hispida. O mame: Daizu; p. 270-83) and soyfoods. In the
Japanese exposition, the display of useful products (tableau
des productions utiles) designates: No. 24. Kuro-mame.
Black-seeded soybeans, the size of an average sized haricot
bean. No. 25. Shiro-mame. White-seeded soybeans, spotted
/ ﬂecked / speckled / mottled (tachetées) with gray. No. 26.
Ao-mame. Greenish-seeded soybeans. No. 34. Gankui-mame.
Black-seeded soybeans, ﬂecked with white.
The soybean (Le Soja) is cultivated in Japan, India,
Ceylon, the Malacca peninsula [today’s Malaysia], the
Philippine islands, Borneo, Java, the kingdom of Siam,
Cochin China, Tongkin (Tong-King), and throughout China,
primarily in Mongolia and in the provinces of Henan /
Honan, Liaoning (Shenking), Shandong / Shantung, and
Shanxi / Shansi (Chan-si).
The Chinese exposition (class 73) contained samples
of all the varieties of soya cultivated in all the provinces of
the empire. Nos. 2991 to 3000. Green, white, black, yellow,
striped or variegated, and reddish soybeans, provided by
the Chinese customs ofﬁce at Newchwang. Nos. 3014-16.
Yellow, black, and green soybeans from the customs ofﬁce
at Tientsin. Nos. 3058-61. Yellow, green, and black soybeans
from customs at Yantai / Chefoo. No. 3091. Yellow soybean
from customs at Chinkiang. Nos. 3013-19. White, red, black,
and yellow soybeans from customs at Shanghai. Nos. 312528. White, black, red, and green soybeans from customs at
Wenzhou / Wenchow. Nos. 3152-56. White, green, and black
soybeans from customs at Kao-hsiung (Takow).
The soybean is one of the plants most widely used in
Japan and China for both food and industrial purposes. As
indicated previously, shoyu, miso, and tofu are indispensable
to the Japanese diet. Samples of these products were
displayed in the Japanese exhibit in class 74 (condiments and
stimulants); they came from Tokyo and from the province
of Hizen, mainly from the town of Nagasaki. In the Chinese
exhibit, also in class 74, were samples of (soye) or (soya)
which are similar to Japanese shoyu but are called Chiang-yu
(Tsiang-yeou) in China. They were provided by the customs
ofﬁces at Yantai / Chefoo, Ning-po, Wenzhou / Wenchow,
and Canton. For aroma, the Chinese often add star anise,
green anise, and orange peel. Chinese soy sauce is made
from yellow soybeans (Houang-téou).
Note: This is the earliest French-language document
seen (April 2012) that uses the term Chiang-yu to refer to
soy sauce.
Note: This is the earliest document seen (Jan. 2006)
describing a soy sauce made with star anise, green anise,
orange peel or other spices or herbs outside of Indonesia.
A detailed description of the method for making
Japanese shoyu is given, excerpted from the book Le Japon
à l’Exposition universelle de 1878 [Japan at the Universal
Exposition of 1878] (1878, vol. II, p. 124). Additional
excerpts concerning shoyu, miso, and tofu are taken from:
Simon 1862, Kaempfer 1712, Bulletin of the Society for

Acclimatization 1880 (p. 248), and Champion 1866.
In France, Mr. Vilmorin and Dr. Adrien Sicard (of
Marseilles), who are both involved with soybean cultivation,
have prepared soy cheese (fromage de Soja) numerous times.
Dr. Sicard has made both the white cheese [probably tofu]
and the red cheese; the latter is rolled in a powder made by
grinding red sandalwood (santal; Pterocarpus santalinus),
mace, and cinnamon (p. 276).
One of the most important soy products is the oil,
which is obtained from the seeds–especially the large yellow
soybeans that the Chinese call Houang-téou. The Japanese
do not make soy oil (huile de Soja) but in China manufacture
of this product gives rise to considerable commerce. Fremy
(1855) found that soybean seeds contain 18% oil. The oil is a
drying oil, yellow in color and with a special odor and a taste
of dried legumes, similar to that of peas. It is used in cooking
and illumination. In China, quite a few soy oil factories are
found at Calfond in Henan, at Tsinan in Shantung, and at
Tayeurn in Shanxi. But the center of soy oil production in
China is Ning-po in Zhejiang / Chekiang. From the port
of Ning-po and from a port on the island of Tcheou-chan
[Zhoushan?] a large number of junks, carrying only soy oil,
depart. Two other manufacturing centers are Newchwang
and Chefoo. There follows a detailed description (p. 276-77)
of how soy oil is obtained from soybeans.
Another common use is as fermented black soybeans
(Chi) which (according to Stanislas Julien) contain soybeans
mixed with ginger and salt. Kiu-tsee is a fermented soy
product made in Canton; it contains red rice, soybeans, and
the leaves of Glycosmis citrifolia. The Chinese also make
a pasta and a sort of vermicelli from soybean seeds named
Hou-mi-téou.
The stems and leaves make excellent forage. Black
soybean seeds are often mixed with chopped soybean
hay and fed to horses and mules in northern China and
Manchuria.
In Japanese and Chinese medicine, black soybean
seeds, ground and made into a decoction, are used to combat
asthma attacks.
There follows a long history (p. 277-83) of the
introduction of the soybean to Europe (starting at the Jardin
des Plantes in Paris, in 1740 or 1779) and its acclimatization,
based largely on articles from the Bulletin of the Society for
Acclimatization. It includes a summary of the work of Prof.
Haberlandt in central Europe.
Also discusses: Japanese plum trees (Prunus mume)
and umeboshi salt plums (p. 52-54, 466-67). Sesame seeds
and sesame oil (p. 54-55). Amaranths (p. 63-64). Job’s
tears (Coix lacryma; p. 214-15). Kudzu, kuzu powder, and
kuzu cloth (Pueraria Thunbergiana; p. 283-85). Peanuts
and peanut oil (Arachis hypogæa, Tojin-mame; p. 286-87).
Sesame seeds and sesame oil (Sesamum indicum, Goma; p.
518-20). Hemp and hemp oil (Cannabis sativa, Asa; p. 55859). Address: Médecin de la Maison de Santé de Saint-John
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de Dieu [Paris, France].
59. Paillieux, Auguste; Bois, D. 1885. Le potager d’un
curieux. Histoire, culture et usages de 100 plantes
comestibles, peu connues ou inconnues: Soya [The
inquisitive person’s kitchen garden. History, culture, and
uses of 100 edible, little-known or unknown plants]. Paris:
Librairie Agricole de la Maison Rustique. 294 p. See p. 26165. 2nd ed. 1892. 3rd ed. 1899, p. 575-625. [1 soy ref. Fre]
• Summary: The ﬁve-page section on Soya (p. 261-65)
discusses its use primarily as a vegetable. For more about
its broader uses, see Paillieux’s 1881 book titled Le soya, sa
composition chimique, sa culture et ses usages. This section
discusses: Englebert Kaempfer’s writings: “In Japan, this
plant is named Daidsu and surnamed Mame, that is to say
a food grain par excellence.” Cultivation trials with four
varieties conducted by the Society for Acclimatization: (1)
Soybean from China, cultivated in Hungary, imported by
MM. Vilmorin-Andrieux and Co. The seed color is pale
yellow and the hilum is brown. This is the earliest maturing
variety we have seen. (2) Soybean of Etampes. These seeds
were distributed in 1874 by the Society for Acclimatization.
The seeds are light yellow and the hilum is white. The plant
is beautiful, very strong and very productive, but a little late
in maturing. (3) The green soybean, originating from Japan,
has rather roundish green seeds and a brown hilum. Its is not
as early as the soybean from China, mentioned above. (4)
The light green soybean, with a white hilum, has somewhat
ﬂattened seeds. It has come to us from both Japan and China.
Its pods mature rather late. Vilmorin is importing more
varieties, including a brown one. The variety in their 1880
catalog seemed a bit late.
There follow instructions for planting, cultivating, and
harvesting soybeans (Soya). When the soybeans are fully
developed, but before the pods begin to dry, they should be
picked. At this stage they are as good as fresh ﬂageolets–
though the pods are a bit difﬁcult to remove.
In the dried state, soybean seeds make a good food.
Their taste is sweet and very agreeable. We have prepared
them like ordinary white haricot beans. They should be
soaked for 24 hours before cooking in water that is not hard,
or in distilled water. For best results, add 3 grams per liter of
soda crystals [sodium bicarbonate].
Soya is without doubt the best of all the coffee
substitutes. Many housewives serve a mixture of coffee and
chicory each morning for breakfast. But [ground] roasted
soybeans need not be mixed with anything. It gives a good
coffee au lait whose aroma resembles that of Mocha–though
it is not as strong. The soybean is cultivated in Tyrol [Tirol]
and the Istrian Peninsula under the name of “coffee bean,”
and we suppose this is also the case in Dalmatia and the
south of Italy.
Mr. Heuzé in his book Edible Plants (Plantes
alimentaires) gives the soybean the name Dolic à café (the

coffee bean) and says that it is cultivated in some points in
the departments of Ariège and of Haute-Garonne; we have
not been able to verify this. Recently we learned from Mr.
Faivre, of Beaune, that the soybean had been introduced,
about 12 years ago, at Allery, a commune in Saône-et-Loire
[in east central France] by Father Cretin (M. l’abbé Crétin),
and that its seeds were used like coffee beans by many
families in the country.
Mr. Faivre, an ardent and generous propagator / spreader
of soya, sent us some seeds of the plant cultivated at Allery.
They are brown and identical to those recently imported
by Vilmorin. Finally, the engineer and head of one of our
departments wrote us that he enjoys Soya each morning for
breakfast, and that he prefers it to Mocha. He recommends
roasting the seeds lightly.
If gardeners will set aside a little space for Soya each
year in their gardens, they will obtain, at no extra expense,
the coffee needed each morning by their families.
There is much more we know and could say about Soya.
Worldwide, it occupies a place equal to wheat, corn, and
potatoes. Indeed, it makes an excellent forage. It contains
18% oil. The cake, which remains after the oil is extracted,
makes a powerful fertilizer. Under various forms, these
seeds become part of the daily food of hundreds of millions
of people. They are also used to feed animals, especially
millions of horses and mules.
As numerous analyses have demonstrated, they
constitute the richest and most complete food that one can
desire. We recommend to the reader the recent work, done
with great care by Pettet and Schou, in Revue des Industries
Chimiques et Agricoles (1882).
Contents: Introduction. Discussion of individual plants
arranged alphabetically by their French names. For each
plant is given, below the French name: Scientiﬁc name,
early sources, and plant family. Some of the plants discussed
include: Amaranth (Amarantus oleraceus). Glycine apios
(legume family). The peanut (Arachis Hypogaea; Arachide,
Pistache de terre) (p. 20-23). Daikon or Japanese radish
(Raphanus Sativus, L. var; Daikon ou radis du Japon).
Azuki bean (Phaseolus Radiatus; Haricot radié) (p. 10207; The section titled “A Java” mentions seasoning a dish
with Ketjap, which it calls la sauce noire, or “black sauce”).
Glutinous yam (Dioscorea Batatas; Igname). Konnyaku
(Amorphophallus Rivieri; Koniaku). Kudzu (Pueraria
Thunbergiana; Kudzu) (p. 154-64). White melon of Japan
(Cucumis Melo; Shiro uri; Melon blanc de Japon). Myoga
(Zingiber mioga; Mioga). Udo (Aralia cordata; Oudo).
White quinoa (Anserine Quinoa; Chenopodium quinoa;
Quinoa blanc) (p. 242-45). Chufa (Cyperus esculentus;
Souchet comestible, Souchet sultan, Amande de terre) (p.
256-61). Soya (Dolichos Soja; Soja hispida Moench; Glycine
Soja; Soya) (p. 261-65). Bambarra groundnuts (Voandzeia
subterranea; Voandzou) (p. 272-74). Table of contents (by
both French name and scientiﬁc name). Address: 1. Member
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of la Société nationale d’Acclimatation; 2. Préparateur au
Muséum. Member of the Société Botanique de France.
60. Welch, Adonijah Strong. 1885. Report on the
organization and management of seven agricultural schools
in Germany, Belgium, and England. Washington, DC:
Government Printing Ofﬁce. 107 p. See p. 73-77. Made to
Hon. George B. Loring, U.S. Commissioner of Agriculture.
• Summary: The last section is titled “The Royal Agricultural
College at Cirencester, England,” where the author visited on
8 Feb. 1884. The subsection titled “Work of the laboratory”
(p. 73) describes seven types of current original research.
including: “7. On the soy bean (Soja hispida), its chemical
composition and value as a food.
“The following is a detailed account of Prof. Edward
Kinch’s description and analyses of the soy bean of China.
I append his entire report of the results of this interesting
investigation, because it not only shows the character of the
work done in his laboratory, but indicates that this bean may
be proﬁtably grown in some parts of the Western States.
Indeed, the same bean was grown on the experimental
grounds of the Iowa Agricultural College last year, and
showed a very large yield.”
Prof. Kinch’s report, titled “The Soy bean,” states: “This
bean, sometimes known as the Japan pea and China bean,
is the seed of the Soja hispida, Miquel (Glycine hispida,
Moench; Dolichos Soja, Linné; Glycine Soja, Jaquin), a plant
of the natural order Leguminosae,...” suborder Papilionaceae,
and tribe Phaseolæ. Its natural habitat appears to be China
and Japan; it also grows in Mongolia and in India, in
the Himalayas, and within the last few years it has been
cultivated experimentally in several European countries.
This bean is worth more than a passing notice, as it is the
vegetable which approaches most nearly in its proximate
chemical composition to animal food. This will be seen
later on. There are a great number of varieties of the soy
bean known, which differ to some extent in the shape, size,
and especially in the color of the seed, and in a few minor
particulars, but which seem to vary comparatively little
in chemical composition. Dr. C.O. Harz has classiﬁed the
principal varieties as follows:
“Group I.–S. hispida platycarpa. 1. olivaeea. 2.
punctata. 3. melanosperma (a. vulgans. b. nigra. c.
renisperma. d. rubro-cincta). 4. platysperma. 5. parvula.
“Group II.–S. hispida tumida. 6. pallida (Roxburgh). 7.
castanea. 8. atrosperma.
“These names sufﬁciently indicate the nature of the
variety as far as the seed is concerned. The soy bean is
extensively cultivated in the north of China, whence it is
exported, to the southern provinces; it is here pressed for the
sake of its oil and the residual cake largely used as a food for
man and beast, and also as a manure.
“In Japan it is known by names signifying the bean, and
from it are made not only soy [sauce] but a paste known as

miso, which is in constant request at nearly every meal, tofu,
or bean cheese, and other foods used to a less extent. This
bean cheese is also well known in China, and is obtained
by extracting the legumin from the beans with water and
precipitating it with brine. An analysis of it is given below.
“These foods are most valuable additions to the dietary
of the Oriental nations, and especially of the Japanese, who
use so little animal food; they tend to supply the deﬁciencies
of the staple food, rice, in nitrogenous matter, fat, and also in
mineral constituents.
“The Buddhist priests, who are strictly forbidden to
use animal food, consume considerable quantities of these
beans, principally in the form of miso. The soy bean ﬁrst
attracted attention in Europe in 1873, when specimens from
Japan, from China, and from India were shown at the Vienna
International Exhibition. Dr. Forbes Watson, reporter on the
products of India, called attention to it in the Catalogue of
the Exhibits of the Indian Museum. Since then numerous
experiments have been made on the European Continent
on its growth, and also feeding experiments with the bean
and its straw on different kinds of domestic animals have
been prosecuted. Such experiments have been carried on by
Wolling and Wein, at Munich; by Haberlandt, Lehman, Harz,
Stahel, Zimmerman, Siewert, Wieski, and others, at various
stations in Germany, Austria, and Hungary, and experiments
have also been made in France and in Italy.
“The proximate chemical composition of some of the
different varieties, grown in different places, is now given
and compared with some other foods of vegetable and
animal origin.”
Table 1, titled “Percentage composition of the soy bean,”
gives the percentage of six constituents (water, nitrogenous
matter [protein], fat, carbohydrates, ﬁber, and ash) in seven
different types of soy beans: Pale yellow (from Japan, China,
Germany &c., India), brown, round black, and long black.
“It has been shown by Levallois (Comptes-Rendus) that
the soybean contains a special variety of sugar, many of its
properties resembling mellitose; this constitutes about 10
per cent, of the soluble carbohydrates. Of the nitrogenous
matters nearly all is in the form of albumenoids; a small
quantity, about 1 per cent., appears as a peptone-like
body, and about one-tenth to two-tenths per cent. is nonalbuminoid.”
Table 2, titled “Percentage composition,” compares the
percentage content of the six constituents listed above for six
foodstuffs: Peas, [common] beans, lupins, lentils. lean beef,
and fat mutton.
“These analyses show the greater richness of the soy
beans in nitrogenous matter and in fat than the common
bean and pea, and that, when the water is equalized, it
more nearly approaches meat in proximate composition.
The only leguminous seed of common occurrence, which
contains more oil than this bean, is the earth-nut or groundnut, Arachis hypogæa, which is now so largely cultivated
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abroad for its oil and its cake. In order to compare the soy
bean straw with hay and with other straws of like nature, the
following average analyses are given:
Table 3 (untitled) compares the percentage content of the
six constituents listed above for six feeds: Meadow hay, bean
straw, pea straw, lentil straw, soy bean straw, soy bean hulls.
“A special variety of Soja hispida is cultivated in some
parts of Japan as a fodder crop and cut just as the pods are
fully formed. The hay made from this is much relished by
horses, cattle, and sheep. A sample of a crop grown on the
Imperial College of Agriculture Farm, Komaba, Tokiyo,
gave on analysis: Water 15.0%, nitrogenous matter 19.8%,
ﬁber 35.9%, ash 6.8%, carbohydrates and fat 22.5%. Total
100.0%.
“It will be seen that this hay exceeds even lentil straw
in the amount of nitrogenous matter it contains.” Continued.
Address: LL.D., Ames, Iowa.
61. Hubbard, Richard B. 1886. Japanese bean curd. Monthly
Consular and Trade Reports (U.S. Bureau of Manufactures,
Department of Commerce and Labor) 19(68):646-51. Sept.
[1 ref. Eng]
• Summary: “I transmit herewith a translation of an article
on the manufacture of tôfu, or Japanese bean curd, published
by the Educational Museum of Tokio. The use of this bean
(the Soja hispida or Glycine hispida) in the manufacture of
so nutritious an article of diet, the nearest approach as it is
stated, in its chemical constituents to animal food among
known vegetable foods, seems to me to be one to which our
attention should be called, with a view to introduce it to our
tables. Richard B. Hubbard, United States Legation, Tokio,
June 24, 1886.”
Contents: Early history. Method of preparation (with
5 excellent illustrations {line drawings}, described below).
Preparing tofu for the table. Uses of tôfu. The soy bean
(excerpts from Prof. Kinch’s article upon the Agricultural
Chemistry of Japan, Transactions of the Asiatic Society of
Japan. 1880. Vol. 8, p. 398).
The translation was made by Dr. W.N. Whitney,
interpreter of the legation. “Early history: Tôfu or bean
curd was ﬁrst used in China, according to the statement of
Chinese authorities, in the reign of Wai-rau-wo of the Han
dynasty (B.C. 206 to A.D. 25). In Japan, the record of its
uses only dates back to the third decade of the fourteenth
century, mention being made of it in the works called Teikiu-wo-rai and Isei-tei-kui-wo-rai, edited by Kitabatake
Geni, and previous to which time we do not ﬁnd any
reference whatever to tôfu of the bean from which it is made,
the Soja hispida.”
“Method of preparation: The yellowish-white beans are
soaked in water for twenty-four hours, or a night and a day,
when they are poured into a stone mill (Illustration, Fig. 1)
and ground. As the quality of the product of manufacture
is largely dependent upon the purity of the water used,

it is necessary that the purest water obtainable should be
employed. The beans, having been ﬁrst pounded, are mixed
with an equal quantity of water in the oblong tub, Fig. 1
(a), and gradually poured into the oriﬁce in the upper stone
of the mill with a copper dipper. This mill resting within a
bottomless tub (b) some eight or ten inches in height, upon
the narrow wooden stand, is rotated by means of a bamboo
rod or handle (d), which has one end inserted into a socket
in the upper millstone. The thin pulp [slurry] of ground
beans and water as it ﬂows between the stones of the mill is
directed into a tub beneath (e), and kept from running along
the horizontal bars of the table by the perpendicular sides of
the bottomless tub which surrounds the mill.
“The pulp which is collected in the under tub (e) is put
into an iron pot and heated over a wood ﬁre until it begins to
boil, which stage is indicated by the appearance of bubbles or
foam upon the surface. One or two gills of cold water [a gill
is ½ cup or ¼ pint] are then poured around the edge of the
pot inside, and as soon as the foam has subsided the pot is
covered and a second boiling takes place; cold water is then
again poured in and the contents allowed to stand. In stirring
and mixing the pulp in the pot, a kind of wisp [whisk],
made of split bamboo and coated with thickened oil dregs,
is employed. The pulp is then dipped out of the pot with a
ladle of bamboo, into a grass-cloth bag (Fig. 2, a), to prevent
it running over the sides of which, a kind of ﬂat trough (b)
is used. Several dipperfuls of water are then poured into the
bag, the mouth of which is tied up and the whole laid upon a
mat of sticks (c), and over a linen cloth stretched over the top
of a shallow tube [sic, tub], as shown in Fig. 2.
“Pressure is then brought to bear upon the bag by means
of the round wooden stick used as a simple lever, as shown
in Fig. 3. The liquor [soymilk] which oozes out, ﬁlters
through the cloth laid over the top of the shallow tub, into
the vessel beneath. Should the quantity of pulp ground up
be large, several bags will be necessary, or one bag may be
reﬁlled several times.
“The contents of the tub, being the liquor expressed
from the grass-cloth bag containing pulp, is then stirred up
with about a gill of brine* poured in with a little bamboo
ladle, and the cloth cover replaced.” (Footnote: *”The brine
used is obtained by deliquescence, and precipitates the
vegetable caseine [casein] or legumen contained in the liquor
[soymilk] expressed from the pulp.–Translator”). The cloth
is again removed after the lapse of a few minutes allowed for
the brine to thoroughly mix, and two gills more of brine are
poured in, and, a few minutes later, still another portion of
two or three gills, a little at a time.
“Whenever coagulation takes place in the ﬁltered liquor
in the tub, a shallow bamboo basket (Fig. 4), containing a
stone to keep it down, is twice let down into the liquor, and
the water [whey] which runs into the basket is removed.
When coagulation is complete, the bamboo basket is inverted
and the tub tilted to one side, to allow the water to drain off
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through the meshes of the basket.
“The next step is to transfer the coagulum from the tub
to a rectangular-formed box (Fig. 5), which is accomplished
in the following manner: A wooden frame, which just covers
the edges of the forming box, is placed in position upon the
open top of this box, which, it should be stated is 1.8 feet
long, 0.62 feet wide, and 1 foot deep inside...” After the tôfu
is pressed, the “box with its contents are then placed in a
large trough of cold water.” After cooling, the tofu, which
has assumed “the consistency of a cooked omelet, is cut
up with a broad-bladed brass knife into quite thick slabs of
about 4 by 6 by 1½ inches in size. The quantity of water
and brine used in the preparation of tôfu should be in the
proportion of 15 sho (1 sho = 107.92 cubic inches) of water
and ½ sho of brine to 4.5 sho of the bean.
“Preparing tôfu for the table: Tôfu may be prepared
in many ways for the table, such as by frying or toasting,
or making into soup. It may also be scrambled or made
into croquettes. When fried, toasted, or scrambled, it has
very much the taste of sweet-bread, and when saturated
with Japanese soy is not unlike that dish in appearance and
consistency. When used in soup it is cut up in little squares.
There are several books in Japanese treating of this subject,
such as the ‘Tôfu-zoku hyaku-chin,’ or the ‘Hundred
curiosities in Tôfu.’
“Uses of Tôfu: Tôfu, and the residue [okara] in its
manufacture, are used for various other purposes, such as
in the imitation of tsuye-shu, a kind of vermilion. For this
purpose tôfu from which the water has been expressed
is mixed with a kind of red lacquer, with a spatula, and
thoroughly kneaded. This resulting paste is laid upon the
articles to be manufactured, and after drying it may be carved
or engraved upon.
“The warm water in which the beans are ﬁrst boiled
is used to extract grease from clothing, and to cleanse the
mats used upon the ﬂoors of Japanese houses, and also for
washing the ceilings, for which purposes it has no equal. The
pulp [okara] remaining in the grass-cloth after the vegetable
caseine has been expressed, is used by the Japanese women
as a substitute for soap in washing the hair. It is also used
when mixed with ﬁnely-chopped straw as a food for horses
and cattle, and sometimes as manure.”
Note 1. This is the earliest English-language document
seen (June 2013) that uses the word “residue” or the word
“pulp” to refer to okara.
Note 2: This is the earliest English-language document
seen (Sept. 2004) that uses the term “yellowish-white” to
describe the color of soybean seeds.
Note 3. This is the earliest document seen (June 2001)
that uses the word “soap” in connection with soybeans; okara
is used in Japan as a soap. Address: Minister, United States
Legation at Tokio, Japan.
62. Gordon Cumming, C.F. (Constance Frederica). 1886.

Wanderings in China. 2 vols. New edition. Edinburgh and
London: William Blackwood and Sons. Illust. Index. 21 cm.
• Summary: The author is a Protestant Christian; she praises
Christian mission work in China and sees all Chinese (except
Christian converts) as heathens and idolaters. She traveled in
Hong-Kong and China in late 1878 and 1879. Each entry is
dated, like a journal.
Volume I: In describing a Chinese feast on the island of
Nantai, she notes that beef is prohibited by Confucianism
on utilitarian grounds; however sea-weed and “almonds
with bean curd” are among the many delicacies served.
All manner of delicate little dishes “were scattered about
the table for the guests to play with between courses, and
each was provided with a tiny silver plate for mustard, soy
[sauce], or any other condiment” (p. 220-23). A footnote on
delicacies of old states that in the late 1500s at Launceston,
England, porpoise was served with furmenty [frumenty;
a dish of wheat boiled in milk and usually sweetened and
spiced], almond-milk, sugar, and saffron (p. 222).
She describes a vegetarian meal at Kushan Monastery,
noting that butter is considered as unﬁt for food, and milk is
ﬁt only when curdled and sweetened (p. 260).
Volume II: In a delicious vegetarian dinner at the TienDong Buddhist Monastery, “pea-nuts” were served on
the ﬁrst tray. “Of course the whole was entirely vegetable
[vegetarian], though some portions of corn-husk and other
things tasted so very much like meat and preserved ﬁsh that
we found it difﬁcult to persuade ourselves that such was not
the case” (p. 39). From vendors with portable street ovens in
Peking: “Bean pudding in a crust of mashed potatoes, fried
in oil, seemed to be in great demand...” (p. 281).
“But the favorite food here [Peking] is a cake made of
bean curd. Common small beans are ground between two
granite millstones like a hand quern. As the upper stone is
turned, water is poured on, and a creamy white ﬂuid oozes
out, which ﬂows into a tub, and is boiled with salt. The froth
is skimmed off, and the curd is tied up in a cloth, put under
pressure, and so formed into square cakes [tofu], which
really taste rather like our own curds. They are generally,
however, fried in oil, or else eaten with soy, which is a sauce
obtained from the same bean when fermented.” (p. 282).
“Every now and again among the curious vehicles
dragged noisily along the street, came a gigantic
wheelbarrow, laden with wicker oil jars. It seems that
the manufacture of oil from the yellow and white pulse
bean [soy bean] is one of the great industries of Northern
China, and thousands of junks are annually employed in
transporting the oil and bean-cake to the Southern Provinces.
The beans are ﬁrst crushed in oilmills [oil mills], whose
revolving stone wheels are turned by bullocks. Some mills
are so large as to employ about sixty bullocks. The beans
are then steamed, and when very hot are (by a somewhat
elaborate process) subjected to great pressure whereby the
oil is expressed. It is ﬁltered through a cloth, and is then
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generally poured into large jar-shaped baskets, each made to
contain a hundred pounds of oil. They are lined with tough
paper, which is glued to the wicker-work by a strong varnish,
and is quite oil-proof. The narrow mouth of the jar is then
covered with the same varnish paper, and no further packing
is required even for a sea voyage. The oil, which is clear and
pale, is used both for lamps and for cooking purposes.
“The bean-cake which remains after the oil has been
expressed, is used as manure for the land, but is never given
to cattle, who, however, are largely fed on the bean itself. As
the aforesaid very popular pulse curd and soy sauce are both
prepared from the same bean, it must be allowed that it holds
an important place among the vegetable products of the
land” (p. 283).
Miss Constance Frederica Gordon Cumming, a woman,
lived 1837-1924. A portrait photo of the author appears as
the frontispiece of each volume. Address: Author and world
traveler.
63. Kew (England) Royal Botanic Gardens. 1886. Ofﬁcial
Guide to the Museums of Economic Botany. No. 1.
Dicotyledons and gymnosperms. 2nd ed., revised and
augmented. London: Printed by Eyre and Spottiswoode, for
H.M. Stationery Ofﬁce. 173 p. See p. 48 for soy. 19 cm.
• Summary: In the section titled “Leguminous order
(Leguminosæ)” (p. 43-65), Case 28, No. 174 (p. 48) is
about “Soy Beans (Glycine Soja, Sieb. and Zucc.). An
annual, cultivated largely in China and India. From the seed
the Chinese prepare a sauce known as Soy; a quantity of
oil is also expressed from them, and the residue, after the
expression of the oil, is extensively used for feeding cattle, as
well as for manuring the land in China. It is made into large
circular cakes similar to that exhibited, weighing about 60
lbs.”
Also mentioned in this section are Sunn hemp of India,
lupins, indigo, tragacanth, ground nuts, gram or chick pea,
lentils, (Pueraria Thunbergiana, the Ko of China or Kuzu
of Japan), ordeal beans of Old Calabar, green gram of India
(Phaseolus Mungo), and Bambarra ground nut (Voandzeia
subterranea). Address: Kew, England.
64. Mansﬁeld, R.W. 1887. Report on the trade and commerce
of Swatow for the year 1886. Diplomatic and Consular
Reports, Annual Series (Foreign Ofﬁce, Great Britain). No.
183. p. 1-7 (p. 234-40).
• Summary: Page 2: In the section on “Imports,” the
subsection titled “Bean-cake and pulse” states (p. 2): Beancake and Bean-cake and pulse from Newchwang and Chefoo,
show a decline of some 47,000,000 lbs. Bean-cake is used
almost exclusively as a manure for sugar-cane, and the pulse
is imported to manufacture oil and bean-cake on the spot.
The diminution of the area under sugar (see “Sugar” below)
has of course reacted upon the bean-cake trade. Floods in the
Newchwang districts, and consequent short crop and high

prices, have contributed to the decline, the guilds here having
stopped all shipments for six weeks in the middle of the year
in an unsuccessful attempt to bring down prices in the north.
Very large stocks of pulse also were left over from 1885,
when the import was overdone.”
Note: Swatow (Shantou), a prefecture-level city on the
eastern coast of Guangdong province, in southeast China, is
located in the center of the Chinese sugar-producing district
that constituted the main market for soy bean cake. Sugar is
typically Swatow’s main export–by far–worth more than £1
million pounds sterling in both 1885 and 1886.
In the section on “Exports,” the subsection on “Sugar”
(p. 2-3) adds: “A reduction during 1886 by nearly a third
of the acreage under sugar-cane, is said to be owing to the
high prices realised in 1885 by ground-nut oil, which led to
a large production of the ground-nut at the expense of the
cane. The result was unfavourable, and the area withdrawn
has been again devoted to its original crop. The competition
of Java sugars which show a better quality at a much lower
price, had led to a decline in the Swatow export of about 26½
millions of pounds; about half of the total deﬁciency being
in the export to Hong Kong. To so great an extent was the
trade affected by the inﬂux of the Java sugars to Hong Kong
about the middle of the year, that, early in August, the China
Sugar Reﬁning Company were obliged to close their Swatow
reﬁnery, it being impossible to obtain raw sugar at a price
which would enable them to compete with the Hong Kong
works using the Java produce. The reﬁnery here at this date
(March, 1887) still remains inactive.”
Page 7: A table titled “Return of principal articles of
import from Swatow during the years 1885-86” shows that in
1885 302.16 million lbs. of bean-cake was worth £641,903,
whereas in 1886 290.23 million lbs. of bean-cake was worth
£590,432. Address: Acting-Consul Mansﬁeld to the Marquis
of Salisbury.
65. Johnson, Oct. 1888. China, Kiungchow. Report on
agriculture in Hainan. Diplomatic and Consular Reports,
Annual Series (Foreign Ofﬁce, Great Britain). No. 416. p.
1-5.
• Summary: Begins with a description of how rice is grown.
“The time for manuring is just before blooming. Human
faeces and urine are used, and pigs’ and ox manure; also
beancake, weed-ashes, stone lime, ox bones, and rubbish of
all kinds.”
Note: Beancake refers to soybean presscake, which
remains after the oil is pressed out of soybeans. Address:
Acting-Consul, Kiungchow.
66. Jackson, John R. 1889. Notes on new and little-known
vegetable oils. Chemist and Druggist (London) 34:114-15.
Jan. 26.
• Summary: Many new vegetable oils have come to the
writer’s attention during the past 2-3 years. None should be
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condemned until it is thoroughly tested for possible valuable
properties that could be utilized. Liverpool is the main port at
which they arrive from around the world.
One of these “Glycine Soja, Sièb. and Zucc. This is
an annual leguminous plant largely cultivated in India and
China, the seeds of which are known as Soy beans, and are
the source of the well-known sauce of that name. About 17
per cent of oil is obtained from them in China by simple
pressure; this oil is described as having an agreeable ﬂavour
and odour, and is similar to most of the sweet oils used for
culinary purposes. At one time it was used largely in China
for burning in lamps, but the introduction of petroleum from
America has much diminished its use. It is a drying oil, and
as such might be found useful as a substitute for linseed oil.”
Address: A.L.S. [Associate of the Linnaean Society], Curator
of the Museum, Royal Gardens, Kew [England].
67. Kellner, O.J. 1889. Tofu cakes. Bulletin of the College of
Agriculture, Tokyo Imperial University 1(4):24-25. March.
[Eng]
• Summary: This article is about okara and its uses. “Tofu,
e.g. bean curd essentially consists of legumin, and is
prepared from soy beans, which are steeped in water, ﬁnely
ground on stone mills and extracted with much water. The
solution of legumin thus obtained is heated to boiling,
ﬁltered after cooling, and precipitated with the brine that
drains off from the crystals of common salt during the
preparation of the latter from sea water. The precipitate,
after being pressed in wooden frames represents the tofu, a
common human food in China and Japan. The portion left
undissolved of the beans, called tofu kasu [okara] is chieﬂy
used as food for domestic animals, but sometimes also
consumed by the poorer classes or used as manure.
An analysis of such cakes, by Mr. J. Sawano, gave the
following results (fresh substance): Water 85.74%, crude
protein 3.82%, fat 1.44%, crude ﬁbre 3.15%, nitrogen free
extract 5.38%, ash 0.47%, total nitrogen 0.611%, albuminoid
nitrogen 0.024%. The following are “per mille” [i.e., mg/100
gm]: Potash 1.71, soda 0.07, lime 0.97, magnesia 0.40, ferric
oxide 0.10, phosphoric acid 1.20, sulphuric acid 0.12, silica
and sand 0.12, chlorine 0.01.
“As the dry matter of the cakes is still rich in protein
(26.7%) and fat (10.3%), they deserve, of course, to be more
recommended as a food for cattle and hogs, than as a manure
for direct application.”
Note: This is the earliest English-language document
seen (June 2013) that uses the term kasu or tofu kasu to refer
to okara. It is also the earliest document seen (June 2013)
stating that okara is fed to “hogs” or “domestic animals.”
Address: Tokyo, Japan.
68. Whitney, William Dwight. ed. 1889. The century
dictionary: An encyclopedic lexicon of the English language.
6 vols. New York, NY: The Century Co. See vol. I, p. 488.

• Summary: This dictionary contains three entries related to
the soy-bean in Volume 1. At the entry for “bean” we read:
“Sahuca or soy beans, the seeds of Glycine Soja, largely
cultivated in India and China, from which the sauce known
as soy is made.
“bean-cake, n. A large cheese-shaped compressed cake
of beans after the oil has been expressed, used largely in
northern China as food for cattle, and in the sugar-plantations
of southern China as manure.”
“bean-curd, n. A thick white jelly resembling blancmange [blancmange], made of beans, much eaten by the
natives of northern China, Corea [Korea], and Japan.”
Note 1. This is the earliest document seen (Aug. 2014)
concerning soybean products (bean-curd) in Korea; soybeans
as such have not yet been reported.
Note 2. This edition of The Century Dictionary,
published from 1889-1891, is the earliest edition listed in
the National Union Catalog. Address: Prof. of Comparative
Philology & Sanskrit in Yale Univ.
69. Fesca, Max. 1890. Beitraege zur Kenntniss der
japanischen Landwirtschaft. I. Allgemeiner theil
[Contributions to an understanding of Japanese agriculture.
I. General part]. Tokyo: Printed by Seishi-Bunsha for the
Kaiserlichen Geologischen Reichsanstalt. x + 277 p. No
index. 25 cm. Also published as vol. 1 of 2 volumes bound in
one (Paul Parey, 1893). [1 ref. Ger]
• Summary: Fesca, a sophisticated German agricultural
chemist, looks at Japanese agricultural practices, and ﬁnds
many of them inefﬁcient. Contents: Foreword. Weights
and measures in the Japanese and decimal systems. Natural
factors: The climate, the soil. The soil as an economic factor
of production: Land prices, crop rotations, etc. Techniques
for using the soil: Soil improvement, fertilizers.
Various legumes, and especially the soybean, grow in
the temperate (gemaessigte) Zone northeast of Tokyo (p.
43-44). Two large tables (p. 134-35) show the amount of
rice land per capita and the amount of dry land per capita in
each province. The ﬁve provinces with the most rice land
per capita are: Kaga (5.01), Noto, Bizen, Ugo, Awa (on
Shikoku).
In the section on crop rotations, soybeans are mentioned
on pages 171-72, 175-77.
A table (p. 190) compares various crops (including
soybeans) with rice in terms of their proﬁtability to the
farmer. Soybeans are less proﬁtable. Tobacco is the most
proﬁtable, followed by indigo, cotton, and potatoes–all of
which are more proﬁtable than rice.
Soy is discussed most in the chapter on fertilizers (p.
222-25, 266). A large table (p. 222) gives the chemical
composition of four traditional fertilizers, including sake lees
(sakekasu), shoyu dregs (shoyukasu) and okara (tofukasu).
Shoyu dregs, okara, and cooked soybeans are all discussed
in detail on p. 224, based (in part) on analyses conducted
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previously by Kellner, also a German. “Cooked soybeans are
widely used as a fertilizer; they are a concentrated source.”
Soybeans (p. 232). Also discusses: Sesame and peanut cake
(p. 226). Kudzu (p. 231).
Bound at the back are two large color fold-out maps:
(1) Showing the provinces and the six vegetation zones of
the Japanese islands. (2) Showing the value of land in each
province (in yen/cho). Address: Tokio [Tokyo].
70. Whitney, William Dwight. ed. 1890. The century
dictionary: An encyclopedic lexicon of the English language.
New York, NY: The Century Co. See the entry for “Soy” in
Vol. 5, p. 5790.
• Summary: This dictionary contains three entries related to
the soy-bean in Volume 5: (1) “Soy (soi), noun. [Also sooja;
= F. soy, soui = G. Sw. Dan. soja (NL. soja, soya); Jap. siyan, Chinese shi-yu, soy.] 1. A kind of sauce prepared in the
East from the soy-bean (see def. 2). It is eaten with ﬁsh, cold
meat, etc. There are two or three qualities of soy [sauce], but
the Japanese soy is reckoned the best.
‘I have been told that soy is made with a ﬁshy
composition, and it seems most likely by the Taste; tho’
a Gentleman of my Acquaintance who was very intimate
with one that sailed often from Tonquin [Tonkin, in today’s
Vietnam] to Japan, from whence true Soy comes, told me that
it is made only with Wheat, and a sort of Beans mixt with
Water and Salt.’ Dampier, Voyages, II, 28.
‘From travellers accustom’d from a boy / To eat their
salmon, at the least, with soy.’ Byron, Beppo, vii.
2. The soy-bean or -pea, Glycine Soja (Soja hispida,
etc.). It is an annual leguminous plant with stout nearly
erect or somewhat climbing stems covered with rusty hairs,
bearing trifoliate leaves and from their axils two or three
pods 1½ or 2 inches long. The seeds are made into the
above sauce and variously used in cookery; an oil is also
expressed from them, and the residue is extensively used
in China for feeding cattle and as a fertilizer. The plant is
native from northern India to Japan. The cultivated plant
differs somewhat from the wild, and by some authors is
distinguished as Glycine hispida. Also Sahuca bean.
(2) soy-bean (soi’bên), noun. See soy, 2.
(3) soy-pea (soi’pê), noun. See soy, 2.
Note 1. James Platt (1899) says: The word “Soy” has
been badly treated by all our dictionaries. The best is the
‘Century,’ where it is traced to ‘Japanese siyan, Chinese
shiyu,’ but even that involves two errors. One is a misprint
(‘siyan’ should be siyau); the other is that it accounts for
only half the English word.
Note 2. “Miso” is not mentioned in this dictionary.
Address: Prof. of Comparative Philology & Sanskrit in Yale
Univ.
71. De Negri, G.; Fabris, G. 1891-1892. [Vegetable oils. Oil
of Soja hispida (soja bean)]. Annali del Laboratorio Chimico

Centrale delle Gabelle (Rome). p. 220-256. [Ita]*
• Summary: The Soja hispida is a herbaceous plant of the
Leguminoseae, indigenous to China and Japan, where the
seeds are highly valued as a comestible. The seeds contain
a large quantity of a fermentable sugar, and also a ferment
(enzyme) similar in its properties to diastase. The oil, present
in the proportion of 14-18%, can be extracted by pressure
or by means of ether; it possesses laxative properties, a
yellowish-brown color and a slight aromatic odor. It readily
solidiﬁes, and is intermediate between the siccative (drying)
and non-siccative oils. Note: This is the earliest document
seen that uses the word “laxative” in connection with soy
bean oil. Petit (1888) said soy oil was a “gentle purgative”
and Smith (1871) noted that soy beans were said to be
laxative.
The following physical and chemical constants are
given for soy oil; they conﬁrm those obtained by Stingl
and Morawski (1886): Speciﬁc gravity at 15ºC 0.9242.
Solidifying point 8-15ºC. Melting point of the fatty acids 2729ºC. Solidifying point of the fatty acids 23-25ºC. Maumené
test (temperature rise) 59ºC. Iodine number 121.3. Iodine
number of the fatty acids 122. Saponiﬁcation value 192.5.
The oil gives, with Hauchecorne’s reagent, a dirty
white coloration in the cold, but deep orange when heated;
with Brulle’s reagent a deep orange; but no coloration with
Bechi’s reagent.
72. Atkinson, Edward. 1891. The science of nutrition, in
three parts: Treatise upon the science of nutrition. The
Aladdin oven. Dietaries carefully computed. Springﬁeld,
Massachusetts: Clark W. Bryan and Company. 146 p. Illust.
22 cm.
• Summary: The author (p. 8-9) is urging southern U.S.
cotton farmers to adopt new crops, especially rice and
pulse [legumes]. They can produce corn stalks and cowpea vines for the silo. “In their cottonseed meal they have
a fat-producing food.” “In respect to one variety of pulse,
the Soy or Soja bean, Prof. Church remarks. ‘The Soy bean
is entitled to the highest place, even amongst the pulses, as
a food capable of supplementing the deﬁciencies of rice or
other starchy grains. Very few vegetable products are so rich
as this bean, at once in albuminoids and in fat and oil, the
former constituent averaging 35% and the latter 18 or 19.’
“At the time of the Cotton Exposition, in Atlanta
[Georgia], 1881, I imported from China two or three bushels
of Soy beans, which were distributed from there. I have
lately seen several references to their cultivation in Southern
agricultural journals. The sugar planters of Louisiana have
only within very recent years discovered the fertilizing
properties of cottonseed meal; the Chinese have used bean
meal as a fertilizer for centuries.”
Note 1. This is the earliest English-language document
seen (Sept. 2016) that uses the term “bean meal” to refer to
ground, defatted soybeans.
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“If another great crop of cotton should so reduce the
price as to force a variation in Southern farming with a little
more rapidity, it might prove to be a blessing in disguise.
Would it not be judicious to procure the seed of mountain
rice from Japan, of upland rice from India, and might it not
be judicious to add to the Soja of China the Dal, Poput and
Gram from the northwestern or temperate sections of India?”
Note 2. This is the earliest English-language document
seen (Dec. 2003) with the word “nutrition” (or “nutritious,”
“nutritional,” “nutritive,” or “nutrients”) in the title that also
mentions soy.
Note 3. This book is largely an advertisement for the
Aladdin Oven, invented by the author.
Note 4. Edward Atkinson lived 1827-1905. A selfmade Boston businessman who had been successful in the
textile and ﬁre insurance businesses, he was also a pioneer
in the domestic science / home economics movement in
the United States. Concerned that the low living standards
of the working class–caused in part by industrialization
and urbanization–could lead to riots and social upheaval,
he looked for ways to improve the lot of the poor through
reducing the cost of food and teaching the poor about the
new science of nutrition. Using his oven, anyone could cook
food using much less fuel. See Revolution at the Table, by
Harvey Levenstein (1988, Chap. 4).
Note 5. This is the earliest English-language document
seen (Oct. 2006) that contains the term “cow-pea vines” (or
“cow-pea vine”).
Note 6. This is the earliest English-language document
seen (July 2016) that contains the term “cottonseed meal”
(written just like this). Address: Boston, Massachusetts.
73. Atkinson, Edward. 1892. The science of nutrition:
Treatise upon the science of nutrition... Springﬁeld,
Massachusetts: Clark W. Bryan and Company. 179 p. Illust.
22 cm.
• Summary: The text on pages 8-9 is identical to that in
the 1891 edition. Also discusses: Cow-peas, green peas,
green corn, lentils (p. 104-06), why animal foods are more
expensive than vegetable foods (p. 139-40). Address: LL.D.,
Ph.D., Boston, Massachusetts.
74. Hosie, Alexander. 1893. Report by Mr. Hosie on the
island of Formosa with special reference to its resources and
trade. Great Britain Foreign Ofﬁce. 26 p. Commercial. No.
11. [1 ref]
• Summary: The title page states that this report was
“Presented to both Houses of Parliament by Command of
Her Majesty. August 1893.” The report was received in
March 1893. Contents: Introduction. Physical characteristics.
Inhabitants. Agriculture. Economic botany: Textile plants,
oil-producing plants (incl. Dolichos soja, L.), other
commercial plants. Special industries. Trade. Map of
Formosa.

The section titled “Oil-producing plants” (p. 16-19)
begins: “Since the introduction of kerosene oil into China the
demand for native lighting-oils has been on the decline, but
for cooking purposes some of these oils are produced in large
quantities. Oil-yielding seeds are likewise exported, to a
limited extent, to foreign countries, where the oil is extracted
and used to adulterate more valuable oil. Of the seventeen
oil-producing plants cultivated in China, eight grow in
Formosa. They are: “1. Dolichos soja, L. (?). More oil is extracted from
the [soja] bean than from any one of the other oil-yielding
plants of China. The two kinds of bean treated for oil are
small in size and oval in shape, one having a whitish yellow
epidermis and interior, the other being green throughout.
They are probably sub-varieties of the soja bean. The process
of extraction is worthy of description.”
Note 1. This is the earliest English-language document
seen (Aug. 2016) that uses the term “extraction” in
connection with the commercial crushing of soybeans to give
oil and meal.
Note 2. This is the earliest English-language document
seen (Sept. 2004) that uses the term “whitish yellow” to
describe the color of soybean seeds.
“The ﬁrst thing that strikes the eye of a visitor to a
bean-oil factory is the enormous stone wheel which is
used to crush the beans. It is of dressed granite, about 10
feet in diameter and 2½ feet thick at the axis, gradually
contracting to a foot at the rim. This wheel, which is of
enormous weight, revolves in a well 30 to 36 inches broad,
paved with stone, and bounded on each side by a low wall
of concrete some 3 feet high... Two mules, blindfolded, are
harnessed to the wheel, one in front, the other behind, and
walk outside the outer wall.” After being crushed, the soja
beans are steamed, then poured into molds composed of
a couple of narrow metal bands surrounded by a wooden
casing with a steamed straw broom forming the bottom. The
mass is trampled down by foot until it is quite hard. “The
wooden casing is removed, and the metal bands arranged
a short distance apart near the top and bottom of the cake
respectively. The whole is then put into a primitive wooden
press, and subjected to considerable pressure by the driving
in of successive wedges. The oil is expressed and drains into
an underground tank... When all the oil has exuded from
the cakes they are taken from the press, the metal bands and
straw casings are removed, and, after being left to dry for
a time, they are ready to be shipped to other parts of China
for manure. The beans yield about 10 per cent. weight of oil,
and the cakes, when removed from the press, weigh some 64
lbs., and are worth about 2s. 9d. each. They constitute a very
valuable manure, and are carefully macerated before being
applied to the soil.
“To show the commercial value of this industry, I may
mention that 60,000 tons of bean cakes were exported from
Chefoo during 1890. Nor is Chefoo the principal exporter.
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Newchwang sent out over 156,000 tons in the same year. In
Formosa these beans are grown, and the oil is extracted in
the above manner, but only in quantities sufﬁcient to meet
local requirements. The refuse cakes are not exported. The
oil is used for both cooking and lighting purposes.”
A table (p.25) shows “Trade of the island of Formosa
carried on in vessels of the foreign type.” The major export
is tea, followed by sugar. “Beans” (probably soybeans) are
a minor export; 96,708 lbs. worth £363. Formosa’s main
import by far is opium.
Concerning the inhabitants (p. 8): “The ﬁrst Europeans
to visit Formosa were the Portuguese, who settled at
Kelung in 1590. They were followed by the Dutch, who
landed in 1624. Two years later came the Spaniards; but
they were expelled by the Dutch in 1642. A Chinese pirate
Chief, Koxinga by name, drove away the Dutch in 1661
and proclaimed himself King; but twenty-two years later,
in 1683, the Chinese dethroned his successor and asserted
their authority. From that date until 1887 Formosa was a
dependency of the Province of Fuhkien [Fukien / Fujian]; but
in the latter year, and chieﬂy in consequence of the French
hostilities (1884-85) undertaken in the north of the island, the
eyes of the Chinese were opened to the value attached to it
by foreigners, and it was raised to the rank of an independent
Province of the Empire. The Chinese did not reach Formosa
until after Europeans had settled there.”
Concerning agriculture (p. 8): “As the level part of
Formosa is... peopled by immigrants from the Fuhkien
[Fukien] and Kwangtung provinces, agriculture is conducted
on much the same principles as on the adjacent mainland.”
Note 3. This is the earliest document seen (March
2014) concerning soybeans (not including wild soybeans)
in Taiwan, or the cultivation of soybeans in Taiwan. This
document contains the earliest date seen for soybeans in
Taiwan, or the cultivation of soybeans in Taiwan (Aug.
1893).
Note 4. This is the earliest English-language document
seen (June 2001) that uses the word “crush” or the word
“crushed” in connection with soybeans. Use of hydraulic
presses is not mentioned.
Also discusses these oil-producing plants: (1) Pueraria
thunbergiana Benth. “This trailing vine is found in North
Formosa, but so far as I can gather, its tendrils are not,
as in the Yang-tse Valley, and especially at Ho-k’ou, near
Kiukiang, treated for ﬁbres, from which is produced an
excellent cloth, strong, durable, and cool” (p. 16). (2)
Brassica Chinensis, L. “Rape is usually a winter crop in
China... It is more widely cultivated in China that any other
of the oil-yielding plants. The seeds are treated much in the
same way as [soy] beans, being crushed, steamed, and being
subjected to pressure... Rape oil is used for lighting as well
as cooking” (p. 17).
(3) Sesamum Indicum et Orientale, D.C. Formosa
exports a large quantity of sesame seeds to France where

their oil is largely used to adulterate olive oil. “Sesame is
essentially a food oil. Refuse seed-cake is much used in
Formosa for adulterating opium” (p. 17).
(4) Arachis hypogæa, L. “The ground nut, a native of
Africa, is extensively cultivated in China, not only for the
food which the nuts supply, but also for the oil which they
contain. Although the Chinese have not yet discovered
a good practical method of removing the shells before
pressing, yet the oil, necessarily impure on that account, is
highly appreciated as a food, as well as a lamp oil. To obtain
the oil, the nuts are roasted, rolled, winnowed–to get rid of
the shells–steamed, and pressed. The plant prefers a sandy
soil, such as is found in the neighborhood of Chefoo, but
it appears to be equally at home in Western China and in
Formosa. I may say, without fear of contradiction, that these
nuts will be found on every roadside stall in China” (p. 1718).
And (p. 18-19): (5) Seeds of the vegetable tallow tree
(Stillingia sebifera, S. and N). (6) Tea seeds (Camellia thea,
Link). (7) Camphor laurel (Cinnamomum camphora, N. and
E.). (8) Castor oil plant seeds (Ricinus sp.). Address: Acting
British Consul, Tamsui [Tan-shui or Tansui, in northern
Taiwan].
75. Fesca, Max. 1893. Beitraege zur Kenntniss
der japanischen Landwirtschaft. II. Specieller theil
[Contributions to an understanding of Japanese agriculture.
II. Special part]. Berlin: Paul Parey. ix + 929 p. See 187-203,
872-73. Also published as vol. 2 of 2 volumes bound in one
(Paul Parey, 1893). [7 ref. Ger]
• Summary: The chapter on the legumes (Die
Huelsenfruechte, p. 187-203) is partly a review of the
literature, with emphasis on soybeans (Daizu, Omame,
Sojabohne). He begins by noting that for a nation like
Japanese, where the people live predominantly on plant
foods (Pﬂanzenkost = vegan diet), legumes are of major
importance for the nutrition of the people, in that they offer
a substitute for meat. They also supply important nitrogen
to the soil. A table (p. 188) shows soybean production and
yield in Japan from 1879 to 1887. The area increased from
441,699 cho to 466,315. Note: 1 cho = 2.45 acres. Production
increased from 2,280,135 koku to 3,253,790. Note: 1 koku
= 180 liters or 47.6 gallons. Yield increased from 5.1 cho/
koku to 7.69. Soybeans like the climate of northeastern Yezzo
[Hokkaido]. A table (p. 190) gives the date of planting,
date of harvest, and days to maturity at Hakodate, Sapporo,
and Nemuro (all on Hokkaido). Also discusses: Soy sauce
(Shoyusauce; p. 190), dates for other locations, and fertilizer
(Düngung) needs (p. 191-92, incl. phosphoric acid, potash,
wood ashes, straw, and superphosphate). A table (p. 193)
shows soybean area (in cho), production. and yield in 1887
in 6 parts of Japan (Yezzo, northern Japan, central Japan
[which had by far the greatest planted area and production],
western Japan, Shikoku, Kyushu).
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Also discusses: The extraordinarily high nutritional
value of the soybean (p. 196), yellow lupins (p. 196),
defatted soybean cake (Daizukasu, p. 196), shoyu or soy
sauce, Shoyubohne, and koji (p. 197-99), tofu, Bohnenkäse,
and Tofumame (p. 199), Kori-Tofu and E. Kinch (p. 199).
His analysis of shoyu presscake (Shoyukasu) and okara
(Tofukasu) showed that they contained respectively: Water
53.6 and 85.7%. Ash: 6.7 and 0.5%. Crude protein: 12.6 and
3.8%. Crude fat: 13.7 and 1.4%. Nitrogen-free extract: 6.7%
and 5.4%. Crude ﬁber (Rohfaser): 6.7 and 3.2%. Tofukasu
is a rather good livestock feed, and it is also eaten by poor
people. The shoyu presscake, although richer in nutrients
than okara, is used, at most, only in small amounts in feeds
and then it must be cooked. Living yeast cells in the koji
can easily cause stomach diseases and problems, and the
presscake also has a high salt content. Note: This is the
earliest German-language document seen (June 2013) that
uses the term Tofukasu to refer to okara.
Miso (4 types; p. 200-02): (1) White miso (Shiro-Miso:
Low salt content and short shelf life; keeps for 10 days);
made with rice koji. Fermented for 3-4 days. (2) Edo Miso
(Yedo-Miso): Higher salt content, shelf 5-4 months up to 1
year. Made with rice koji. Fermented for 10 days in summer,
30 days in winter. (3) Farmhouse miso (Inaka-Miso): Very
high salt content. Shelf life: About a year; made with barley
koji. Fermented for about 11-12 months. (4) Sendai miso,
also known as Red miso (Sendai-miso: auch Aka-Miso
genannt): Red color and high salt content. Shelf life: several
years. Made mostly with barley koji. Fermented for 1½ to 2
years.
Azuki (Phaseolus radiatus, with planted area,
production and yield for 1883 and 1884, p. 203).
A table (p. 873) shows a valuation of Japan’s
agricultural production for about 17 major crops (Source:
Japan’s Volkswirtschaft und Staatshaushalt). For each crop,
the annual production (in koku), the worth per unit, and the
value of the total crop in yen are given. The most valuable
crops are: Rice: 40 million koku, 200 million yen. Dehulled
barley (beschalte Gerste): 7 million koku, 14 million yen.
Naked barley (nakte Gerste): 5 million koku, 12.5 million
yen. Soybeans (Sojabohnen): 3 million koku, 12 million yen.
Wheat (Weizen): 3 million koku, 12 million yen. Address:
Prof., Dr., Germany.
76. Henry, Augustine. 1893. Notes on economic botany of
China. Shanghai, China: Printed at the Presbyterian Mission
Press; Kilkenny, Ireland: Boethius. 68 p. See p. 13-14. 18
cm. Facsimile edition printed in 1986 by Boethius Press,
Kilkenny, Ireland. [Eng]
• Summary: The book begins: “Missionaries and others
living in the interior, are often in a position to make enquiries
concerning the natural production of China, the results
of which would be of great service to science. I intend to
publish a few notes, pointing out the direction in which such

work might be done as regards articles derived from the
vegetable kingdom.”
The author focuses on the vegetable products of Shêngking [Liaoning, a province in northeast China whose capital
is Mukden]. The soja bean is a staple of Newchwang trade.
“7. The Soja bean, Glycine hispida, Max. is noted for its
numerous varieties and manifold uses. Ta-tou is the bookname of the species; but in the colloquial the varieties have
each a distinct name, and these have not been very well
made out for China. In Japan there are ﬁve great varieties,
the white or yellowish, green, black, brown, and spotted,
divided into sixteen sub-varieties, according to difference
in form (which varies from spherical to ﬂattened elliptical)
size and colour. These sub-varieties differ in their use, time
of arriving at maturity, etc. In China the chief kinds are
Huang-tou [Yellow soybean] and Hei-tou [black soybean]:
and perhaps the following sorts mentioned in the Paris Ex.
C. [Exhibition Catalogue?] as occurring at Newchwang,
are simply varieties of the Soja bean, viz., Pai-tou [white
soybean], Ch’ing-tou [green soybean] and Ma-tou [“sesame
bean”]. Information is wanted about these varieties. The
Soja bean is the most important of the legumes cultivated
in China; from its seeds bean-oil is produced; the refuse
in the manufacture of which, bean-cake, is largely used in
the South for manuring the sugar plantations. From certain
varieties bean-curd, soy and bean-sprouts are prepared...
“For Sheng-king we wish descriptions and uses of the
different varieties of the Soja bean, distinguished according
to the local names.”
Also discusses other species of beans and peas cultivated
in China (p. 12-13; each is accompanied by two Chinese
characters): 1. Pien-tou, the lablab bean, of which there are
two varieties, one with purple, the other with white ﬂowers.
Botanists call this species Dolichos lablab, L.
2. Kang-tou, Vigna sinensis Hassk, the “chow-lee” of
India [cowpea].
3. Tao-tou ([jack bean], literally “sword bean”),
Canavalia ensiformis, D.C., the “over-look” pea of the West
Indian negroes.
4. Tsan-tou (“silkworm bean”), Vicia Faba, L, the
common bean, the broad bean.
5. Wan-tou, Pisum sativum, L., the common garden pea.
6. Phaseolus mungo, L. This haricot includes in China
two if not more very distinct varieties. (a). Lu-tou (“green
bean”), the Chinese vermicelli pea [mung bean]; the small
seeds of this are ground into ﬂour and are used for making
the kind of vermicelli known as Fên-t’iao. (b). Ch’ih-hsiaotou (“red small bean”), small red haricots [azuki].
8. Besides the foregoing there are several other species
of beans cultivated to a small extent, among which may be
mentioned the Man-tou of Hupeh, Phaseolus chrysanthus,
Sav. and lentils, Ervum Lens, L. which is called at Ichang
Chin-mai-wan.
Note 1. This is the earliest English-language document
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seen (April 2003) that uses the term “lablab bean.”
Also: kudzu (ko, p. 57-59), which is said to grow all
over China, especially in the vicinity of Kiukiang.
Note 2. The edition published in Ireland in 1893, having
the same title, has E. Charles Nelson as the 2nd author. It
has vx [15] pages of front matter plus 6 unnumbered pages.
And it is 21 cm tall, rather than 18. According to OCLC /
WorldCat (Oct. 2010) the edition published in Ireland is
owned by 44 libraries worldwide, compared with only 2
for the Shanghai edition. Address: I.M. Customs, Shanghai,
China.
77. Japan, Dep. of Agriculture and Commerce, Agricultural
Bureau. 1893. A descriptive catalogue of the agricultural
products exhibited in the World’s Columbian Exposition.
Tokyo: Printed by Seishibun-sha. 115 p.
• Summary: The World’s Columbian Exposition was a
World’s Fair held in Chicago, Illinois, to celebrate the 400th
anniversary of Christopher Columbus’s arrival in the New
World in 1492.
Discusses 38 commercial products, with most divided
into basic information and products made from the crop.
Includes: Rice (“The manures applied to rice ﬁelds” include
“green manures, farm yard manures, composts, ordures, ﬁsh
manures, Sake kasu, Shoyu kasu, rape seed cake, and soy
bean [cake] {p. 11}), barley (“It is much used as the material
for making miso. Miso is prepared by pounding together
boiled soy bean, salt, and the Koji {yeast}* prepared from
common barley or naked barley; and is one of the most
common articles of food in Japan.” (Footnote: *”Eurotium
oryzae). It [barley] is also used for making ame {p. 23}).
Wheat (“Wheat is used principally for preparing soy
[sauce], vermicelli, onmen [sic, somen?], undon [sic, udon],
and several kinds of confectionary” {p. 27}. It is also used
for making fu or wheat gluten; “Roast ‘fu’ is used as food
by boiling it with soup, soy, mirin, etc.” {p. 29}), naked
barley (Hordeum nudum; hadakamugi), Job’s tears (Coix
lacryma; hatomugi), soy bean (Soja hispida; daidzu), adzuki
(Phaseolus Radiatus, [azuki]), sasage (Dolichos Umbellatus),
haricot bean (Phaseolus vulgaris), peas, buckwheat
(“Sobakiri” and “Kôri-soba” are both seasoned with soy
sauce {p. 46}), rape seed (Brassica chinensis, natane)
and rape seed oil (natane abura), sesame seeds (yellow
{kigoma}, white {shirogoma}, and black {kurogoma} are
displayed) and sesame oil (made from only yellow and white
sesame), yegoma (Perilla occimoides), hemp, shiitake, chilli
(Capsicum Longum; tôgarashi; “The fresh unripe fruit and
leaves of certain varieties are eaten by cooking them with
soy, sugar, “Katsuwobushi” [katsuobushi],* etc.” {p. 103}).
Also discusses: Dried daikon (p. 109-11), konjak ﬂour
(Conophallus konjak; konniak-ko, konnyaku; “For cooking,
it is cut into small pieces and boiled with soy, soup, mirin,
sugar etc.” {p. 112}), kampio (Lagenaria vulgaris; kampio
[kampyo, kanpyo]; “It is used as an article of food by boiling

with water, soy, sugar, mirin etc.” {p. 113}), wine.
Concerning the soy bean: In 1887, the total area of
arable land devoted to soy bean cultivation is 4,633,152 tan
(1 tan = 0.245 acre; thus 1,142,472.2 acres or 462.352.16
hectares). The total production of soy bean in the Empire was
estimated to be 3,253,790 koku [419,459 metric tons] (1 koku
= 180 liters, and 1 bushel = 35.2390 liters; thus 585,682,200
liters = 16,620,284 bushels).
Note 1. From the above ﬁgures, a yield of 14.53 bushels
per acre can be calculated.
From 1887 to 1891 the price of soybeans per koku
ranged from 4.180 yen in 1888 to 5.319 yen in 1890. Four
specimens of soybeans were exhibited:
No. 24. Green soy bean (awo-daidzu) The produce of
Akumi-gun, in Yamagata prefecture.
No. 25. Black soy bean (kuro-daidzu). The produce of
Sapporo-gun, in Hokkaido. No. 26. Common soy bean. The
produce of Chikuba-gun, in Ibaraki prefecture. No. 27. Soy
bean (Itachi-daidzu). The produce of Iruma-gun, in Saitama
prefecture.
“Daidzu or soy bean is extensively used in Japan to
prepare various kinds of foods indispensable for the daily
meal, such as ‘soy’ or ‘shôyu,’ ‘tamari’ (a kind of soy), tofu,
and miso. It is also largely used as a food for horses and
manure [bean cake].
Note 2. This is the 2nd earliest English-language
document seen (April 2012) that mentions tamari, which it
calls “tamari” (not “tamari shoyu”).
A analysis of the percentage composition of 3 kinds
of soy beans analyzed by the Sanitary Experiment Station
at Tokio is given; Green soy beans have the highest crude
protein content (42.85% with 12,28% water). White soy
beans (shiro-daidzu) have the highest ash content (5.00%
with 13.46% water). Black soy beans have the highest fat
content (18.26%, and the 2nd highest crude protein content
40.25%, with 11.09% water). Soy bean (Itachi-daidzu) from
Saitama prefecture.
Although daizu is abundantly produced in Japan, since
its daily consumption by all classes of people is great, it
is now imported from China and Korea in large quantity.
However imported soy bean is never used to make ﬁrst class
shoyu or soy, since the imported beans are inferior to those
produced in Japan.
A table shows the quantity (in kin) and value (in yen)
of soy bean exported from Japan from 1887 to 1891; 2.1
million kin were exported in 1889.
Four specimens of soy sauce are on display. Two
brands (the trade marks are shown) are made by Mr. Mogi
Shichirouemon, and two are made by Mr. Mogi Saheiji. All
are made at Noda-machi, Chiba prefecture, Japan. Brands (a)
and (c) are of the ﬁrst quality; brands (b) and (d) are of the
second quality.
A table shows the amount of shoyu made in Japan each
year from 1887 to 1891; the amount ranges from 1,304,551

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 71
koku in 1888 to 1,157,982 koku in 1890. Since 1 koku = 180
liters, the amount made in 1888 is 234,819,180 liters. The
total number of shoyu manufacturers in 1889 was 10,682.
A table shows the price (in yen) of various brands and
quantities of shoyu from 1887 to 1892. A brief description
of the process for making shoyu is given. The word “barm”
is used instead of koji. Either barley or wheat can be used
with daizu to make the barm. The “mixture is kept for about
25 months, stirring it occasionally with a paddle, say twice a
day during winter and three times in summer, and when it is
fermented to the required degree, soy is extracted by means
of a soy press. The clear liquid thus obtained is pasteurized
by heating to about 130º F. and when entirely cooled, it is
transferred into casks.”
As shoyu is manufactured from daizu, wheat, etc., “it
naturally contains a large quantity of albuminous matter.
Shoyu is used in Japan as table salt is in Europe and
America; consequently it is indispensable for daily use
for cooking ﬁsh, meat, vegetables. etc. It has a remarkable
merit when applying it in the place of sauces (like
‘worcestershire’) for beefsteak, fry, stew, etc. It answers
better than salt when used with cold meat.
“Japanese soy or ‘Shoyu’ has long been exported to
various parts of Europe where those who once taste it never
fail in extolling its ﬂavour. It is said that in Holland, Japanese
soy has been used by many people from long years ago
and highly esteemed by them.” A table shows the chemical
composition of shoyu.
“Since the ﬁne ﬂavour of Japanese soy has recently
become known to people abroad, several trial consignments
were made both to Europe and America, and the result,
though it has obtained a high reputation among them, still
it has not yet become a leading article of export.” A table
shows the annual amount and value of shoyu exported from
Japan from 1887 to 1891. It ranges from 1,302.71 koku
worth 11,091 in 1887 to 3,749.01 koku worth 41,028 yen in
1891. Thus the exports are growing rapidly.
Three specimens of tamari are one display, one dilute
and one concentrated. The ﬁrst two are made and sold by
Mr. Ishima Mosaku. The 3rd (regular tamari) is made and
sold by Mr. Morimoto Chôhachi. All are made at Yokkaichi
in Miye [Mie] prefecture. Tamari is made chieﬂy in the
prefectures of Miye, Aichi and Gifu [in central Japan].
Tamari is very similar to shoyu except that no wheat is used
in manufacturing tamari.
Tofu (bean curd): “Tofu is one of the most favourite
foods of Japanese and sold in all places both in towns and
villages. The specimen here exhibited is called Yakidofu
and is prepared by roasting partially dried ‘Tofu’ over a
charcoal ﬁre.” “As ‘Tofu,’ sometimes called bean curd, being
a coagulated vegetable albumen of soy beans, it contains
a large proportion of nutritious matter, most important to
human life, especially, to those who subsist mainly upon
vegetables.” The price of this Yakidofu is 18 yen per 10

dozen.
Note 3. This is the earliest English-language document
seen (April 2013) that mentions grilled tofu, which it calls
Yakidofu.
A specimen of Kôri-tôfu or frozen bean curd is
displayed; it is made in Minami Adzumi-gun, Nagano
prefecture. “As it can be preserved for many years it is a
suitable for provision for vessels undertaking long voyages.”
Concerning adzuki: There are both red adzuki and white
adzuki. Early varieties are sown in the spring; late varieties
{called aki-adzuki in the autumn}. “It is mostly used for
preparing “An”–a pulpy mixture of boiled Adzuki ﬂour and
sugar, and in that state is largely used for making various
kinds of confectionary.” It is also used to make “Sarashi-an
or reﬁned ﬂour of ‘adzuki,” and “shiruko–a juice prepared by
boiling the ﬂour with a suitable quantity of water and adding
sugar...” Note 4. Shiruko could be described as adzuki bean
soup with mochi (rice cake).
Concerning rape seed: “Rape was formerly cultivated
to a great extent but since the introduction of Kerosene Oil,
the acreage of its cultivation has been much diminished, yet
it is grown in nearly all parts of Japan and forms one of the
important farm crops.”
78. Scientiﬁc American. 1894. Bean oil. 70:116. Feb. 24.
Based on a report by Alexander Hosie. [1 ref]
• Summary: “The following particulars of bean oil in
Formosa are extracted from a special report on the resources
and trade of that island prepared by Mr. Alex. Hosie, late
Acting British Consul at Tamsui, and published by the
Foreign Ofﬁce.” A lengthy extract is given.
“Dolicho’s Soja.–More oil is extracted from this bean
than from any one of the other oil-yielding plants of China.
The two kinds of bean treated for oil are small in size and
oval in shape, one having a whitish yellow epidermis and
interior, the other being green throughout. They are probably
sub-varieties of the soja bean. The process of extraction is
worthy of description.
“The ﬁrst thing that strikes the eye of a visitor to a
bean oil factory is the enormous stone wheel which is used
to crush the beans. It is of dressed granite, about 10 feet in
diameter and 2½ feet thick at the axis, gradually contracting
to a foot at the rim. This wheel, which is of enormous
weight, revolves in a well 30 to 36 inches broad, paved with
stone, and bounded on each side by a low wall of concrete
some 3 feet high. The massive wooden axle on which the
wheel revolves has its opposite end ﬁrmly ﬁxed in a huge
beam, which rises vertically from the center of the circle
formed by the inner wall of the well, and which revolves
with the wheel. Behind the wheel, and supported by a plank
ﬁxed on and near the opposite end of the axle, is a wooden
framework, which just sweeps the ﬂoor of the well. The
front of the framework has a metal share like a plow, and
afﬁxed to the rear is a small square of wood inclined to the

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 72
inner wall of the well, with a loop of rope or leather nailed
to it. The beans to be crushed are heaped in the well against
the inner wall. Two mules, blindfolded, are harnessed to the
wheel, one in front, the other behind, and walk outside the
outer wall.
“At the ﬁrst revolution nothing is crushed, but the loop
at the end of the framework drags the beans on to the ﬂoor of
the well, and at the second revolution these are crushed and
swept toward the outer wall by the share, making way for a
fresh supply of beans dragged on by the loop arrangement
at each revolution. The beans are ﬂattened into thin round
wafers, and are crushed a second time before they are ready
for further manipulation. After the second crushing, bean
wafers sufﬁcient to make a cake 4 inches thick and 2 feet
in diameter when compressed are put in a square piece of
sacking, and placed on a wooden grating above a caldron
of boiling water. In a few minutes they are rendered quite
soft by the steam which passes up through the grating to the
sacking and its contents.
“During the process of steaming, another workman has
been arranging a series of soft straw brooms, which are also
steamed, so as to form the bottom of a couple of narrow
metal bands surmounted by a wooden casing, over which the
long tips of the straw brooms project. Into this the steamed
beans are poured and trampled down by foot till the mass is
quite hard. The projecting straw tips are then brought over
the top of the beans by foot, and trampled down so as to
form a covering. The wooden casing is removed, and the
metal bands arranged a short distance apart near the top and
bottom of the cake respectively. The whole is then put into
a primitive wooden press, and subjected to considerable
pres- sure by the driving in of successive wedges. The oil
is expressed and drains into an underground tank, the top
of which is on a level with the stone-guttered slab on which
the lowest cake rests, for half a dozen cakes, one above
the other, may be undergoing pressure in the same press at
the same time. When all the oil has exuded from the cakes
they are taken from the press, the metal bands and straw
casings are removed, and, after being left to dry for a time,
they are ready to be shipped to other parts of China for
manure. The beans yield about 10 per cent weight of oil,
and the cakes, when removed from the press, weigh some
64 pounds, and are worth about 2s 9d. each. They constitute
a very valuable manure, and are carefully macerated before
being applied to the soil. To show the commercial value of
this industry, I may mention that 60,000 tons of bean cakes
were exported from Chefoo during 1890. Nor is Chefoo the
principal exporter. Newchwang sent out over 156,000 tons
in the same year. In Formosa these beans are grown, and the
oil is extracted in the above manner, but only in quantities
sufﬁcient to meet local requirements. The refuse cakes are
not exported. The oil is used for both cooking and lighting
purposes” [burned in lamps].
For more details see Hosie 1893. Address: Acting British

Consul, Tamsui [Tan-shui or Tansui, in northern Taiwan].
79. Mataura Ensign (Otago, New Zealand). 1894. Corea
[Korea] and Coreans: Roasted dog and other delicacies. In
search of a female. Sept. 29. p. 7.
• Summary: From NZ Press, by Fare Fac: “The Kingdom of
Corea has for centuries been a bone of contention between
China and Japan... But, with one exception, the Chinese
have always come out victorious. This was in 1592,”
when Japanese forces invaded the country and defeated
the Chinese. Five years later, however, the Chinese again
became possessed of the country, and have held it as a
suzerain ever since. It was the Japanese who gave the name
to the outside world. The Chinese name is Tsiotsien, the
native name Kaoli, and the Japanese name Korai, Anglice
Korea or Corea.”
The eastern slope is not very fertile, so most of the
population lives on the western slope. Here they raise a little
barley, rice and [soya] beans in the alluvial pockets of the
foothills.
“The [soya] bean cake is the pressed marc of the pulse
grown on the western shores. The oil is used internally and
externally–it smells worst when it in used outside–also for
lighting and lubrication. The marc is used for fuel and stock
food. The bean cakes look exactly like 24 inch grindstones
and are quite as soft.”
80. Cavendish, Alfred Edward John; Goold-Adams, Henry
Edward. 1894. Korea and the sacred white mountain: Being
a brief account of a journey in Korea in 1891. London:
George Philip & Son. 224 p. Illust. (40 original, many color).
Maps. Index.
• Summary: This book is an ampliﬁcation of the author’s
diary kept during a stay of a few weeks in Korea. Soy is
mentioned as follows: Page 12: “Chefoo is the wateringplace for Korea, Pekin, Tientsin, and Shanghai, but the
foreign portion of it is very small, with three indifferent
boarding-houses, but good pears and good bathing, if you do
not mind a naked ﬁsherman or two about. The chief exports
appear to be straw plait for hats and bean-cake for manure.”
Page 33-34: Korean ponies, which carry foreign
travelers and their belongings, are very small. The forage
ration consists of about 2 lbs. of beans and millet boiled in
water, and the whole poured hot into a trough; the average
feed is two gallons of this mixture, given three times a
day, and supplemented by 2 lbs. of chopped straw (rice or
millet).” “Other means of transport are found in donkeys,
cattle, and coolies.”
Page 48: Beans are becoming largely grown in Korea,
for the demand for them in Japan is increasing, as they
are used in the manufacture of Bean-curd, Miso, and Soy
[sauce], while the Japanese are growing instead mulberries
for sericulture. Wheat, barley, and rice, the latter of two
kinds, one of which grows in dry soil, are also increasing, the
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export of these in 1890 being–barley, 5,260,533 lbs., value
$50,341; [soya] beans, 87,950,800 lbs., value $1,004,762;
wheat, 5,869,466 lbs., value $60,381; rice, 116,622,000 lbs.,
value $2,057,868.”
Note: This is the earliest document seen (March 2014)
that gives statistics for trade (imports or exports) of beans
[probably mostly soybeans], from Korea.
Page 54. “Besides ﬂax, maize, and cotton, there were
ﬁelds of the small millet (Setaria italica), substitute for
porridge, and of the tall millet, Susu or Kaoliang (Holcus
Sorghum), with stems 8 to 12 feet high and as thick as a
man’s thumb, turning to golden yellow or bright mahogany
colour; from the latter kind the Koreans make the coarse
cloth of which their rough garments are composed, when
they do not use Manchester shirtings; also ﬁelds of beans,
food for cattle and men, and the foundation of Japanese soy
[sauce] and our Worcestershire sauce.”
Pages 146-47: “He produced some samshu, a muddy
ﬂuid which smelt and tasted like Kafﬁr beer, with strong
spirit in it; this peculiar taste is due to the bean-water [water
in which soy beans have been boiled] which they mix with
the spirit distilled from rice or millet. We were given a bottle
of this liquor by the head-man, and the cook bought another
of Chinese make, which was quite clear and less diluted with
bean-water.”
Pages 195-96: “Whilst waiting in the inn to-day, I had
plenty of opportunities of observing the nauseous smell
of the food greedily devoured by the Koreans. Five or six
little dishes, containing various preparations of meat or ﬁsh,
chillies, [soy] beans, cabbage, rice, &c., were ranged on a
little table a foot high, and gave forth a most evil odour. A
Korean likes his viands very highly seasoned, and in eating
takes a little of every dish into his mouth, that he may enjoy
the pleasant mingling of the different ﬂavours.” Note: At
least one of these dishes probably contained Korean-style
soy sauce or miso–but we cannot be sure.
Bean or beans (usually noted in passing as a crop with
other crops) are mentioned on pages 66, 67, 68, 134, 138,
150, 191, 194, 199. Address: 1. Captain, F.R.G.S., 1st Argyll
and Southern Highlanders, now in Edinburgh; 2. Captain,
R.A.
81. Saunders, William. 1894. Report of the Superintendent of
Gardens and Grounds. Report of the Secretary of Agriculture.
p. 365-394. For the year 1893. See p. 378, 387.
• Summary: In the section titled “Notes in miscellaneous
plants (p. 365+), there is a subsection on “Soy bean” (p.
378) which states: “Glycine soja is a low-growing annual
plant resembling the well-known kidney or bush bean of the
gardens. The seeds of this species are used by the Japanese
and Chinese in the manufacture of the sauce which they call
soy, or soja. This is said to be made by boiling the seeds or
beans in water together with millet, wheat, or other grains,
the mixture being allowed to ferment, and afterwards reﬁned

and stored for use. Soy is a thick, black liquid resembling
molasses, but not so tenacious. This sauce is a favorite
accompaniment to other food dishes in China and Japan. The
leaves [sic, seeds] furnish a valuable oil, and the resulting
cake is used for feeding animals and for manure to the
ﬁelds of sugar cane in Southern China. These beans have
frequently been recommended as a substitute for the coffee
bean, but they are a poor substitute for it–about equal to
scorched wheat or rye.”
In the section titled “Interrogatories and Replies” (p.
385+) is a letter (p. 387) from “E.P.D. (Massachusetts)”
who asked: “Can you inform me if the soja or Japan bean
is cultivated in this country? It is said to be valuable as an
article of food, being more nutritious than meat.
“Reply–The soja bean has been grown more or less,
chieﬂy as a novelty, in this country for many years–for half
a century at least–but having gained recognition as being
of special importance. It has been recommended for the oil
contained in it as a substitute for coffee, etc. It is said to be
used in Japan mainly as an ingredient in a sauce called soy.
Seeds can be obtained from most of the large seed stores
in this country.” Address: Superintendent of Gardens and
Grounds [USDA, Washington, DC].
82. Kellner, O.J. 1895. Ueber die Bereitung von Sake,
Shoyu, und Miso [On the preparation of sake, shoyu, and
miso]. Chemiker-Zeitung 19(6):97-98; 19(7):120-21. Jan. 19.
[6 ref. Ger]
• Summary: The ﬁrst installment of this article gives details
on the production of sake in Japan. The process can be
divided into 4 steps: The production of a diastatic ferment
(koji), the culturing of the yeast (Hefezüchtung), the main
fermentation, and separation of the fermented liquid (sake).
A detailed description is given of the preparation of both
koji starter (the ash of camellia wood is used) and koji. The
koji, make in koji cellars, contains a very powerful, inverting
ferment (ein sehr kräftiges, invertirendes Ferment), whose
effect goes further than the diastase of malt. The ﬁnished
sake, which contains 11-14% alcohol, is consumed hot.
Sake makers in Japan, like beer makers in earlier times in
Germany, are very conservative and will hardly allow the
introduction of a thermometer into their operations.
Shoyu or “Bohnen-Sauce” is called Soja or Shoja in
Germany. About one-fourth of the wheat is ﬁnely pulverized.
It is fermented in vats for various times ranging from 8
months to 5 years. Then the liquid is pressed out in cotton
sacks. Finally the press-cake is mixed with salt water, and
re-pressed to yield a lower quality product. The ﬁnished
product consists of a mixture of soy sauces of different ages
to improve the ﬂavor and aroma. The best soy sauce is made
from equal parts of 3-year and 5-year soy sauce. The presscake is used for fertilizer.
A nutritional analysis of shoyu is given. Its relative
density ranges from 1.182 to 1.193. In 1888-89 in Japan
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10,634 shoyu plants produced 1.3 million koku [1 koku =
180 liters or 47.6 gallons, so 1.3 million koku = 234 million
liters or 61.88 million gallons]. Per capita consumption was
about 5.5 liters per year.
Concerning miso, the author discusses rice miso ﬁrst,
then barley miso, implying that the former is more widely
used. He notes that miso can be made in only 4 days by
incubating it hot. He then gives nutritional analyses of 5
types of miso that he made in 1889. “According to my
estimation, at least 30 million kg, over half of the yearly
soybean harvest, is used in miso production... Those
soybeans that are not used for shoyu and miso production,
serve largely for the production of tofu (Bohnenkäse).” The
tofu is coagulated with a solution obtained from sea salt that
is rich in magnesium chloride [i.e. nigari]. Address: Privy
Councillor (Hofrath), Japan.
83. Miyoshi, Manabu. 1895. Anwendung japanischer Soja
und deren Gemisch fuer Pilzkultur [Use of Japanese soya
and mixtures of it for culturing molds]. Botanical Magazine
(Tokyo) 9(104):361-65, 403-04. Oct. 20. [2 ref. Jap; ger]
• Summary: The ﬁrst part of this article (p. 361-65) is in
Japanese. The second part (p. 403-[404]) is a 1½-page
German-language summary of the article, apparently by
Prof. Miyoshi.
Note: This is the earliest document seen (Oct. 2017)
that describes the industrial uses of soybeans or soy products
(shoyu) as a culture medium (for growing microorganisms).
One of two documents. Address: Prof., Botanical Institute,
Tokyo Imperial University, Japan.
84. Benedikt, Rudolf. 1895. Chemical analysis of oils,
fats, and waxes and of the commercial products derived
therefrom. From the German of R. Benedikt. Revised and
enlarged by J. Lewkowitsch. London and New York, NY:
Macmillan and Co. xviii + 683 p. See p. 300-01. Illust.
Index. 24 cm. [2 soy ref. Eng]
• Summary: The section titled “Soja bean oil” states (p.
300-01): “French–Huile de Soya. German–Sojabohnenoel.
This oil is obtained from the seeds of Soja hispida, a plant
indigenous to China and Japan, where the oil is used for
culinary purposes... On exposure to air it dries slowly with
formation of a thin skin.”
One table gives the “Physical and chemical constants of
soja bean oil” based on two previous observers: Morawski
and Stingl (1887), and De Negri and Fabris (1891-1892):
Speciﬁc gravity at 15ºC: 0.9242–0.9270. Solidifying point:
+15 to +8ºC. Saponiﬁcation value (Mgrms. KOH): 192.5–
192.9. Hehner value: 95.5%. Iodine value: 121.3%–122.2%.
Maumené test: 59º–61ºC.
Note 1. This is the earliest English-language document
seen (Sept. 2016) that mentions the “iodine value” of soja
bean oil.
A second table gives the “Physical and chemical

constants of mixed fatty acids” based on the same two
observers. Solidifying point: 23-25ºC. Melting point: 2729ºC. Iodine value: 115.2–122%.
Note 2. This is the earliest document seen (Oct. 2016)
that mentions the Hehner value in connection with soybean
oil.
Also contains sections on: Linseed oil (p. 273-79).
Hemp seed oil (p. 280-81). Sesamé oil (gingili oil, teel oil,
p. 314-20). Almond oil (p. 358-61). Arachis oil (peanut oil,
earthnut oil, p. 362-66). Butter substitutes and oleomargarine
(p. 445, 549-51). Lard substitutes (p. 551-52). “Oleaginous
seeds and oil-cakes” (p. 553) include: earthnut / arachis, and
sesamé cakes (p. 553-55). Boiled oil (linseed, p. 605).
Vulcanised oils–Rubber substitutes. French–Gomme
factice. German: Faktis (p. 612-13). “Vulcanised oils are
prepared from fatty oils either by heating with sulphur, or by
treatment with sulphur chloride in the cold.” “The substitutes
are india-rubberlike substances, and serve, as their name
indicates, to replace india-rubber.”
Rudolf Benedikt lived 1852-1896. Julius Isador
Lewkowitsch lived 1857-1913.
Note 3. This is the earliest document seen (Dec. 2007)
concerning lard substitutes (or shortening).
Note 4. This is the earliest English-language document
seen (Sept. 2016) that uses the term “Soja bean oil” to refer
to soybean oil.
Note 5. This is the earliest English-language document
seen (Aug. 2016) that contains the term “Oleaginous seeds.”
Note 6. This is the earliest English-language document
seen (Feb. 2005) that uses the word “Sesamé” to refer to
“sesame.” Address: Prof., Dr., Vienna, Austria.
85. Miyoshi, Manabu. 1895. Die Durchbohrung von
Membranen durch Pilzfaeden [Penetration of membranes by
mold ﬁlaments]. Jahrbuecher fuer wissenschaftliche Botanik
(Berlin) 28(2):269-89. [39 ref. Ger]
• Summary: Contents: 1. Introduction. 2. Review of
the literature. 3. Methodology. 4. Signiﬁcance of the
chemical irritation. 5. Penetration experiments with various
membranes (Häuten).
Introduction: It is a well-known fact that the hyphae
(Keimschläche) of fungi either penetrate through natural
openings (stomata) or else pierce through the membrane of
part of the plant. A multitude of observations are already
known about the factors that play a role in this regard, but
they have not been sufﬁciently analyzed in order to clarify
the cause of the penetrating. In order to get a better idea
about the procedure, it is necessary to specify the process
in greater detail and to establish which individual elements
are essential for the success. The following studies ought to
provide a contribution in this direction.
It is also well-known that fungi produce enzymes,
which doubtlessly also has an effect upon the dissolution
of the membrane that is to be pierced through. On the other
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hand, what is usually underestimated is the mechanical force
which may be set off both with fungal ﬁlaments (Pilzfäden)
and with higher plants. Furthermore, what also has to be
mentioned ﬁrst and foremost as one of the causes that is
favorable to piercing through is the chemical stimulus,
because it causes the gravitating of the fungal ﬁlaments
toward the host plant. As a result of the contact stimulus
that occurs from that point, another element is created: the
formation of suction pads. Thus it is not excluded that still
other factors, such as nutrition, moisture, and others, also
have an effect.
Japanese shoyu was ﬁrst used by Prof. Miyoshi of this
Institute as a liquid cultural medium for various molds. He
recommended (p. 272 footnote) a mixture of 50 parts water,
20 parts Japanese shoyu, 5 parts raw sugar, and 25 parts
concentrated cooked onion juice.
Note: This is the earliest document seen (Oct. 2017)
that describes the industrial uses of soybeans or soy products
(shoyu) as a culture medium (for growing microorganisms).
Address: Prof., Botanical Institute, Tokyo Imperial
University, Japan.
86. Trimble, Henry. 1896. Recent literature on the soja bean.
American J. of Pharmacy 68:309-13. June. [12 ref]
• Summary: One of the best early reviews of the literature,
especially the Japanese and European literature, published
in the United States. This paper introduced several new
soyfoods (such as natto and kori-dofu) to the United States
Contents: Introduction. Nutritional composition of the soja
bean based on analyses of 5 samples from China, Hungary,
France, and Japan. Diastatic enzyme / ferment “present in the
soja beans to a greater extent than in many other leguminous
seeds (see Güssmann 1890). Composition of etiolated soja
shoots [sprouts]. The oil [of the soja bean]. Starch content.
Sugar content. Use of soybeans as food in Japan. Miso.
Natto. Tofu. Kori-dofu. Introduction of the soja bean to the
United States in about 1888. Ability to obtain nitrogen from
the air.
Note. This is the earliest English-language document
seen (Jan. 2013) that uses the term “etiolated soja shoots” to
refer to soy sprouts.
“The immediate excuse for the appearance of this paper
is the fact that a number of contributions have recently
appeared on the soja bean, notably from the College of
Agriculture, Imperial University of Japan.”
“The oil may be extracted by pressure or by means
of solvents [in the laboratory]; it is said to possess some
laxative properties, is of a yellowish brown color, and
has a slightly aromatic odor; it is intermediate between
the drying and non-drying oils.” The following constants,
based on Stingl and Morawski (Chemiker Zeitung, 1886,
p. 140) are given: “Speciﬁc gravity at 15ºC: 0.924. Point
of solidiﬁcation: 8-15ºC. Fusing point of the fatty acids:
27-29ºC. Point of solidiﬁcation of fatty acids: 23-25ºC.

Temperature rise: 59ºC. Iodine number: 121.3. Iodine
number of the fatty acids: 122. Saponiﬁcation number:
192.5. Note: Trimble actually got these constants from J. of
the Society of Chemical Industry, 31 May 1893, p. 453-54,
which summarised an Italian-language article by De Negris
and Fabris (1891), whose values conﬁrmed those obtained by
Stingl and Morawski.
Trimble (p. 311-12) gives a good, detailed description
of natto based entirely on Yabe (1894). Parts of his
summary perceptive: “Yabe found in this substance four
kinds of microbes present, and he believes the chemical
decomposition of the proteids to be due to one or more of
these microbes... A chemical investigation by the author just
mentioned [Yabe] revealed tyrosine, peptone, guanine, leucin
and xanthine. The total proteids amounted to considerably
more in the natto, when allowance is made for moisture, than
existed in the original bean, and the artiﬁcial product is also
considered to be much more digestible.”
Concerning tofu and soymilk: “A still more interesting
preparation of the soja bean than either of the preceding
[miso and natto] is tofu. This has been described and
investigated by M. Inouye (Bulletin Imp. College of
Agriculture, Vol. 2, No. 4 [1895]). The beans are ﬁrst soaked
for about twelve hours in water, and then crushed between
two millstones until a uniform pulpy mass is obtained. This
is then boiled with about three times its weight of water, and
ﬁltered through cloth. The liquid ﬁltrate is white and opaque,
very closely resembling cow’s milk, while the odor and taste
remind one of fresh malt. On standing, the liquid becomes
sour from the formation of lactic acid, and a coagulation of
the casein takes place. The freshly boiled and ﬁltered liquid
is coagulated either by the addition of a portion of the sour
liquid which has been set aside from a previous lot, or it is
treated with about 2 per cent of a concentrated brine, such as
is obtained as mother liquor from the preparation of sea salt.”
“Somewhere about the year 1888 the soja bean was
introduced into the United States. It has been tried in a
number of State Experiment Stations, and is gradually
working into favor in the Southern States. In Kansas the
plant has been found to withstand considerable drought...
The plant is valuable for forage or soiling. The beans have
been produced in South Carolina to the amount of 10 to
15 bushels per acre. On account of their richness in oil
they have been used as a substitute for cotton-seed meal in
feeding cattle, with very satisfactory results.
“The plant is believed to have, in common with most
leguminosæ, the power of obtaining some of its nitrogen
from the air, and hence, of acting as a soil renovator.”
Note 1. This is the earliest document seen (Aug. 2013),
published in the USA, that contains the word tofu, or koridofu [dried-frozen tofu], or that discusses soymilk.
Note 2. This is the earliest English-language document
seen (March 2008) that contains the term “iodine number”
(regardless of hyphenation or capitalization).
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Note 3. This is the earliest English-language document
seen (Sept. 2016) that contains the word “drying” in
connection with soy oil and its iodine number, or that states
that soy oil is intermediate between the drying and nondrying oils. Address: USA.
87. Guo Yunsheng. 1896. Jiuhuang jianyishu [Treatise on
simple methods of alleviating famine]. China. Passage on
soy reprinted in C.N. Li 1958 #344, p. 243-47. [Chi]
• Summary: Wade-Giles reference: Chiu Huan Chien I
Shu, by Kuo Yün-Shêng. Qing dynasty. The major division
titled “Monthly ordinances for famine relief” contains the
following sections: In the third month, you can plant largeseeded black soybeans (heidou). In the third month, plant
small-seeded yellow soybeans (huangdou): they can be
used cooked as a main dish / grain (fan) or as a side dish
/ vegetable (cai), or they can be used for making jiang,
fermented black soybeans (shi), soy oil, or tofu (fu). In the
third month, plant large-seeded yellow soybeans (huangdou):
they can be used in all the same ways as small-seeded yellow
soybeans, described above.
In the fourth month, plant large-seeded black soybeans,
small-seeded yellow soybeans, and large-seeded yellow
soybeans: In the early fall, they young pods can be eaten [as
green vegetable soybeans].
In the ﬁfth month, plant the large-seeded black soybean,
the small-seeded yellow soybeans, and the large-seeded
yellow soybeans: everybody knows what to do with them.
The major division titled “Saving the soil when it is
depleted” contains the following sections: Plant large-seeded
black soybeans, small-seeded yellow soybeans, or largeseeded yellow soybeans: Do not till the soil [which could
cause erosion]. Note 1. Planting these legumes will help
enrich the soil with nitrogen.
Plant large-seeded black soybeans, small-seeded yellow
soybeans, or large-seeded yellow soybeans on land which
has been infested by insects: Soybean seedlings contain no
sugar, so the insects do not like to eat them.
New beans [those on land that has not been previously
planted to beans] should be planted in a shady place: These
new beans came from a place named Fanxian in Sichuan
province. Note 2. This is apparently a famous soybean
variety from a place where soybeans are apparently grown a
lot.
Large-seeded black soybeans, small-seeded yellow
soybeans, and large-seeded yellow soybeans should be
planted in a shady place.
Barley can use black or yellow soybeans as green
manure. Wheat can use black or yellow soybeans as green
manure.
Barley can use dried black or yellow soybean leaves as
manure. Wheat can use dried black or yellow soybean leaves
as manure. Note 3. In times of famine, recycle all possible
crop wastes.

In sandy places, use the dry empty pods of black
soybeans or yellow soybeans as manure.
In hard soil, use dried leaves of black or yellow
soybeans as manure.
Black soybeans and yellow soybeans should not follow
(fears) the red ﬂowered plant [safﬂower?] in rotations–
according to certain old farmers. Note 4. Safﬂower has
orange-red ﬂowers, which were long used in China as a
source of red dye. Southern melons (nangua) should not
follow black or yellow soybeans in rotations. Bamboo shoot
melons (sungua) should not follow black or yellow soybeans
in rotations. False southern melons (jianangua) should not
follow black or yellow soybeans in rotations. Nuogua melons
should not follow black or yellow soybeans in rotations:
in the midst of their growth, the melons will wilt. Black
soybeans should not follow yellow soybeans in rotations, and
vice versa.
The major division titled “Planting for famine relief”
[plants which yield a crop quickly] contains two sections:
Quick-maturing / early soybeans (dadou) or plum soybeans
(meidou) can planted any time (and staggered) from the 2nd
month to the 5th month: Soybeans planted in the 2nd month
will ready to harvest in the 5th month. Small-seeded yellow
soybeans whose seedlings are to be used as a vegetable
(huangdou miaocai) can be planted for 3 months / three
times [meaning unclear]: The grain changes into a vegetable;
they are grown everywhere. (Translated by H.T. Huang,
PhD, March 2003).
Bray (1984, p. 641): “A treatise on simple methods of
alleviating famine.” 1896.
88. Tokio Nurseries Co. 1897. General catalogue of plants,
bulbs, seeds, &c. &c. Tokio, Japan. v + 53 p. 25 cm. [Eng]
• Summary: In the section titled “Vegetable seeds” (p. 4550) is a subsection on “Pulse” (p. 47-48). The ﬁrst entry is:
“Soya Hispida, glycine hispida, soy bean, wide cultivation of
this bean in the East, is used in the preparation of Japanese
Soy [sauce], of Vegetable Bean Cheese [tofu], as well as
Green fodder and manure. Thus the bean forms one of the
staple products of Japan.
“’Early Variety,’ sow April, crop in June. $1.20 per 10
lbs. $12.00 per 100 lbs.
“’Late Variety,’ sow May, crop in August, eaten only
when fully boiled down. $2.00 per 10 lbs. $18.00 per 100
lbs.”
Other species of pulse listed are: Phaseolus Mungo
var. subtrilobata ([azuki], 4 varieties; “’Common,’ a very
hardy productive one, sending out bushy crowns. The
beans are crushed and made into sweets. $1.00 per 10 lbs.”
Also: White, Black-Eyes, New Proliﬁc), Phaseolus Mungo
var. radiatus ([mung beans]; “green podded, which when
smashed is made into sweets, June-Sept., $1.50 per 10 lbs.”),
broad beans, peas (“Ordinary pisum sativum, also used in
the preparation of viscous soy” [sauce]), red pea, Dolichos
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Lablab, Mucuna Capitata, French beans, Speckled Partridge
(“correct botanical name is not yet identiﬁed”), Canavalia
ensiformis.
“Cable address: Nurseries Co., Tokio. Headquarters for
lily bulbs, Cycas revoluta, Japanese plants and seeds.” On
the cover are two photos: (1) A horse pulling a two-wheeled
cart loaded with boxes. (2) People packing things into trays
and baskets outdoors.
Note 1. This is the earliest Japanese seed catalog seen
(July 2014) that offers soybeans.
Note 2. This is the earliest Japanese seed catalog seen
(July 2014) that contains one or more photographs.
Note 3. This is the earliest English-language document
seen (April 2012) that mentions a non-soy sauce made
from peas that resembles soy sauce. Address: Komagome,
Denchu, Tokio, Japan.
89. Fesca, M. 1898. Die Sojabohne [The soybean].
Tropenpﬂanzer (Der) (Berlin) 2(8):233-46. Aug. [7 ref. Ger]
• Summary: The author writes about the importance of
soybeans for the German colonies. This is primarily a review
of earlier writers, such as O. Kellner and E. Kinch. “The
soybean is one of the most important cultivated plants in
East Asia. In Japan and most parts of China, it is by far the
most important legume. It is also cultivated in India...” In
Japan, 385,000,000 kg of soybeans are produced on 430,000
to 450,000 ha of land. This is 8½ to 9% of Japan’s total
agricultural land and 19% of the land not planted to rice.
Large amounts of soybeans are also planted around the edges
of ﬁelds and on the tops of dams. The yield of soybeans in
Japan for 1892-94 was 880-900 kg/ha. The soybean is one
of the main crops in Shantung province, China, according
to travelers Williamson and von Richthofen; it is used
extensively for oil.
An excellent 5-part illustration (p. 235) shows the
cultivated- and the wild soybean plant, with close-ups of the
pods, seeds, and ﬂowers.
The author then discusses Shoyu. Through a long, slow
fermentation process some of the starch is transformed into
dextrin and sugar, then lactic and acetic acids are formed.
Aromatic compounds are also formed but little is known
about their amount or composition. The fermentation breaks
down proteins. He then gives Kellner’s analysis of the
composition of shoyu. According to E. Kinch, one liter of
shoyu contains 31.03 gm of sugar and 41 gm of nitrogenous
substances.
The author praises tofu as a ﬁne protein source and cites
E. Kinch’s 1879 analysis of the composition of tofu and
dried-frozen tofu [Kori-Tofu].
He gives analyses of the composition of shoyu presscake
(Shoyuruechstande) and okara (Tofurueckstande). Of the
shoyu presscake he says: “Unfortunately the high content of
salt (NaCl; 3-5%) makes it unusable for man or beast. It can,
however, be used as a fertilizer.” Address: Prof., Dr.

90. Dunnell, Mark B. 1898. Our policy in China. North
American Review (Cedar Falls, Iowa) 167(503):393-410.
Oct. See p. 397.
• Summary: “Fine as these cereal crops are, beans are a still
more important crop. They are grown in enormous quantities
for their oil, which is used extensively by the Chinese for
illuminating and cooking purposes. After the oil is extracted,
the beans are pressed into huge cakes, which are shipped
from Newchwang [Yingkou; one of the treaty ports] to the
southern ports of China, and there used as a fertilizer for
sugar cane.
“Beans are also ground into a pulp and converted into a
white jelly-like substance, which is called bean curd [tofu]
and highly relished by the Chinese.” Address: Formerly
Deputy Consul-General of the United States at Shanghai
[China].
91. Bird, Isabella L. (Mrs. Bishop). 1898. Korea and her
neighbors: A narrative of travel, with an account of the recent
vicissitudes and present position of the country. 2 vols.
London: John Murray. Vol. 1: x + 261 p. Illust.
• Summary: In Vol. 1: Preface, p. vi: “It must be evident to
all who know anything of Korea, that a condition of tutelage,
in some form or another, is now absolutely necessary to her
existence as a nation. The nominal independence won for her
by the force of Japanese arms is a privilege she is not ﬁtted to
enjoy, while she continues to labour under the burden of an
administration that is hopelessly and superlatively corrupt.”
Page xi: The author made four visits to Korea between
Jan. 1894 and March 1897 as part of her larger plan to
study the characteristics of the Mongolian races. Her ﬁrst
journey produced the impression that Korea was the most
uninteresting country she ever travelled in.
Soy [sauce] is mentioned–Pages 141-42: If, while
traveling, no “clean room” existed in an inn, “I had a room
in the women’s quarters at the back, remarkable only for its
heat and vermin, and the amount of ang-paks, bundles of
dirty clothes, beans rotting [fermenting] for soy [sauce and
paste], and other plenishings which it contained,...”
Page 177: “A quart of rice, which when cooked is of
great bulk, is a labourer’s meal, but besides there are other
dishes, which render its insipidity palatable. Among them
are pounded capsicum, soy [sauce], various native sauces of
abominable odours, kimchi, a species of sour kraut [kimchi],
seaweed, salt ﬁsh, and salted seaweed fried in batter. The
very poor only take two meals a day, but those who can
afford it take three and four.”
Pages 178-79: “The Korean is omnivorous. Dog meat is
in great request at certain seasons, and dogs are extensively
bred for the table.” And Koreans waste nothing. “Cooking
is not always essential. On the Han [river] I saw men taking
ﬁsh off the hook, and after plunging them into a pot of red
pepper sauce, eating them at once with their bones. Wheat,
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barley, maize, millet, the Irish and sweet potato, oats, peas,
beans, rice, radishes, turnips, herbs, and wild leaves and
roots innumerable, seaweed, shrimps, pastry made of ﬂour,
sugar, and oil, kimchi, on the making of which the whole
female population of the middle and lower classes is engaged
in November, a home-made vermicelli of buckwheat ﬂour
and white of egg, largely made up into a broth, soups, dried
persimmons, spongecakes, cakes of the edible pine nut and
honey, of ﬂour, sugar, and sesamum seeds, onions, garlic,
lily bulbs, chestnuts, and very much else are eaten. Oil of
sesamum is largely used in cooking, as well as vinegar,
soy [sauce], and other sauces of pungent and objectionable
odours, the basis of most of them being capsicums and
fermented rotten [soy] beans!”
Note: The Han is a major river in today’s South Korea
and the fourth longest river on the Korean peninsula after the
Amrok (Yalu), Tuman (Tumen), and Nakdong rivers.
Page 182: The inn, if inn it was, gave me a room 8
feet by 6, and 5 feet 2 inches high. Ang-paks, for it was the
family granary, iron shoes of ploughs and spades, bundles of
foul rags, seaweed, ears of millet hanging in bunches from
the roof, pack-saddles, and worse than all else, rotten beans
fermenting for soy [sauce and paste], and malodorous halfsalted ﬁsh, just left room for my camp-bed.”
Note: The author does not mention Korea’s very popular
soybean pastes–such as doenjang or kochujang. She may
well have used the word “soy” to refer to both soy sauce and
soy pastes.
Bean or beans are mentioned: Page 18: “Hides, [soy]
beans, dried ﬁsh, bêche de mer, rice, and whale’s ﬂesh are
among the principal exports. It was not till 1883 that Fusan
was ofﬁcially opened to general foreign trade, and its rise has
been most remarkable.”
Page 39: In the market booths are to be seen “rice,
millet, maize, peas, beans,...”
Page 85: In 1894 they paid taxes on barley, beans, rice,
and cotton.
Page 100: “... they conveniently export their surplus
produce, chieﬂy beans, tobacco, and rice, and receive in
return their supplies of salt and foreign goods.”
Page 112: In the Han River valley: “Every valley has
its streamlet, and is barred across by dykes of mud from its
head down to the Han–rice, with tobacco, beans, hemp, and
cotton, being the great articles of export.”
Page 119: “Ma-Kyo is the river port of Che-chön... “It
exports rice, beans, and grain from the very rich agricultural
country on both sides of the river,...”
Page 123: “When full grown a bull can carry from 350
to 500 lbs. They are fed on boiled beans, cut millet stalks,
and cut pea haulm, and the water in which the beans are
boiled.”
Page 138: Korean ponies “are fed three times a day on
brown slush as hot as they can drink it, composed of [soy]
beans, chopped millet stalks, rice husks, and bran, with the

water in which they have been boiled.”
Page 147: “There is much wet rice along the route, as
well as dry rice, with a double line of beans between every
two rows,...”
Page 149: “It is a most fertile tract, and could support a
large population, but not being suited for rice, is very little
cultivated, and grows chieﬂy oats, millet, and beans, which
are not affected by the strong winds.”
Page 150: “There the villagers could not or would not
take us in. They said they had neither rice nor beans, which
may have been true so late in the spring.”
Page 185: “A smaller valley contains about 3,000 acres
of rice land only, and on the slopes surrounding all these
are rich lands, bearing heavy crops of wheat, millet, barley,
cotton, tobacco, castor oil, sesamum, oats, turnips, peas,
beans, and potatoes.”
Page 186: “In wheat, barley, or rye ﬁelds the sowing
is in October, and the harvest in May or June, after which
beans, peas, and other vegetables are sown.”
Page 187: “Grain, peas, and beans are threshed out with
ﬂails as often as not in the roadway of a village,...”
Page 189: The village “has several schools, and
exchanges rice and beans for foreign cottons at Won-san,...”
Page 217: Newchwang “is a city of 60,000 souls, the
growth of its population having kept pace with its rapid
advance in commercial importance since it was opened to
foreign trade in 1860. Several British steamers with big
Chinese characters on their sides were at anchor in the
tideway, and the river-sides were closely fringed with upriver boats and sea-going junks, of various picturesque builds
and colours, from Southern China, steamers and junks alike
waiting not only for cargoes of the small beans for which
Manchuria is famous, but for the pressed bean-cake which
is exported in enormous quantities to fertilise the sugar
plantations and hungry ﬁelds of South China.”
Page 218–Concerning Newchwang: “’Peas,’ really
beans (Footnote: Glycene hispides [sic, Glycine hispida]
{Dr. Morrison}), are its chief raison d’être, and their ups
and downs in price its mild sensations. ‘Pea-boats,’ long and
narrow, with matting roofs and one huge sail, bring down
the beans from the interior, and mills working night and
day express their oil, which is as good for cooking as for
burning.”
Page 235–Muk-den [Mukden] is a busy place, and does
a large and lucrative trade, specially in grain, beans, and
furs.”
Seaweed is mentioned on pages 38, 140, 142, 177, 179,
182, 198-99. Kimchi: p. 98, 147, 177. Address: F.R.G.S.,
Geographer, Great Britain.
92. Richthofen, Ferdinand Freiherr von. 1898. Schantung
und seine Eingangspforte Kiautschou [Shandong and its port
of entry, Kiaochow (Jiaoxian)]. Berlin: Dietrich Reimer. xviii
+ 324 p. Illust. Index. 25 cm. [Ger]
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• Summary: The section on the “Agriculture” of Shandong
province states (p. 109) that the soybean (die Sojabohne) is
one of the most important crops, along with wheat, barley,
millet, kaoliang (sorghum), corn, rapeseed, peanuts, cotton,
hemp, and tobacco. Poppies are also widely grown for the
production of opium.
In the section on “Economic goals” we read (p. 27374) that [soy] bean cake (Bohnenkuchen) is the province’s
second largest export (after strawboard), being worth
1,340,000 taels, ahead of silk, and of peanut oil (160,000
taels). Bean cake is the substance left over after pressing the
oil out of certain types of beans. These cakes go mainly to
Swatow [Shantou] for use in fertilizing the sugarcane ﬁelds,
and more recently to Japan as a substitute for ﬁsh manure.
The regions where these beans are cultivated lie to a much
greater extent in the present district of Kiaochow than in that
of Chefoo (Tschifu) [presently named Yantai].
Note 1. The town of Kiaochow [Jiaozhou], in Shandong
province, was under German control from 1898-1914. Note
2. Ferdinand Richthofen lived 1833-1905.
Note 2. This is the earliest document seen (Oct. 2003)
that uses the word “taels” (or “tael”) in connection with
soybeans. A tael is a unit of Chinese currency. Address:
Berlin [Germany].
93. Beresford, Charles William. 1899. The break-up of
China, with an account of its present commerce, currency,
waterways, armies, railways, politics, and future prospects.
New York and London: Harper & Brothers Publishers. xxii +
491 p. See p. 34, 40, 60-61, 63, 70. Index. 23 cm.
• Summary: Lord Beresford visited many parts of China and
Manchuria on a mission given to him by the president of the
Associated Chambers of Commerce. “The break-up of an
Empire of four hundred millions of people is an event that
has no parallel in history.” Recently controversy has raged
over the “Open Door” and “Sphere of Inﬂuence” concepts.
All of the information related to soybeans appears in
Chapter IV, titled “Newchwang.” The author arrived at that
port in Manchuria on 4 Nov. 1898. Two of the largest British
trading companies are Butterﬁeld & Swire, and Jardine &
Matheson Steamship Co. Each has about 35 steamers which,
in 1897 made about 250 trips in and out of Newchwang.
Newchwang and Talienwan are the only two ports on the
sea that can be used for trading with all of Manchuria. “The
backbone of the Chinese coasting trade under the British ﬂag
is the Newchwang coasting trade–[soya] beans, bean-cake,
pease, and kindred stuffs. If Newchwang is closed the whole
coasting trade would be very materially affected.” (p. 34).
“The freight carried by boats in the summer is borne in
the winter by carts, carrying on an average 22 cwt. [1 cwt =
hundredweight = 112 pounds], which would take advantage
of the frozen ground to bring down loads of beans, oil,
maize, millet, and grain,” etc. (p. 40).
The staple exports from Newchwang “are beans, bean-

cake, and bean oil... Until recent years the bulk of the beans
and bean-cake trade was carried on with the south of China;
but since the Chino-Japanese war [Sino-Japanese war, 189495] an extensive trade has been carried on with Japan; in fact
Japan has outstripped China altogether.” Exports to Japan
increased from 460,000 taels in 1891 to 5,079,000 taels in
1897, from 2,727,000 taels in 1891 to 2,438,000 taels in
1897. Exports to Canton increased from 1,751,000 taels in
1891 to 2,338,000 taels in 1897. “Beans are sent to Hong
Kong and Canton for food, and bean-cake is sent to Swatow
for manure.” (p. 60-61).
“In 1868, a steam bean-mill was started here [in
Newchwang]; but, owing to native opposition, it was not
allowed to work, and thus the experiment came to an end. In
1896 Messrs. Butterﬁeld & Swire erected a bean-mill, and
with satisfactory results, the proﬁt accruing from the making
of bean-cake in this way being enormous. The mill is worked
by Chinese only, and is practically Chinese-owned. Other
mills are shortly to be erected, and their erection will greatly
enhance the importance of Newchwang as an open port.” (p.
63).
In Newchwang “I also visited a bean-factory for
pressing the oil out of the beans; it was the most primitive
process conceivable. The beans were placed in receptacles
made of grass, which in their turn were put into perforated
iron vessels. The pressure was produced by wedges, driven
home with slung stones, the bearings being solid trees
with the heart cut out to make a guide. The Chinese have
generally set their faces against machinery for this industry.
Messrs. Jardine & Matheson have imported machinery which
would carry out the work far cheaper and better, but I was
told the Chinese merchants had boycotted both the bean-cake
and the oil, and that the mill had to be closed.” (p. 70).
Page 484 shows that of the 730,964 tons of shipping
entered and cleared from Newchwang, 363,922 tons (49.8%)
were on British ships. China’s ﬁve largest ports in terms of
value of trade in 1897 were Shanghai (101,832,962 Haikwan
taels), Tientsin (55,059,017 taels), Canton (49,934,391 taels),
Hankow (49,720,630 taels), and Newchwang (26,358,671
taels). China’s ﬁve largest cities in terms of estimated
population were: Canton 1,600,424, Peking 1,300,000,
Tientsin 1,000,000, Hankow 800,370, and Foochow 636,351.
On the same page are deﬁnitions of the following
Chinese weights and measures: 16 taels = 1 catty. 1 catty =
1.33 lb avoirdupois. 100 catties = 1 picul. 1 picul = 133.33
lb weight avoirdupois. 6 mou = 1 acre. 3.3 li = 1 mile. 1
Haikwan (or Customs) tael = $0.72 American or 2s. 11.75d.
English.
A large full-body photo (frontispiece), facing the title
page, shows Lord Charles Beresford.
Note: This is the earliest document seen (April 2008)
concerning the Sino-Japanese War and soybeans. Address:
England.
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94. Douglas, Carstairs. 1899. Chinese-English dictionary
of the vernacular or spoken language of Amoy, with the
principal variations of the Chang-chew and Chin-chew
dialects. New edition. London: Presbyterian Church of
England. xix + 612 p. 27 cm. [2 ref]
• Summary: The Preface begins: “The vernacular or spoken
language of Amoy, which this dictionary attempts to make
more accessible than formerly, has been also termed by
some ‘The Amoy Dialect’ or ‘The Amoy Colloquial;’ and it
particularly coincides with the so-called ‘Hok-kien Dialect,’
illustrated by the Rev. Medhurst in his quarto Dictionary
under that title.”
On page 58, under the character for chiang–chiu a sort
of sauce or condiment. tau chiu sauce made from beans and
ﬂour. chiu-chheng the thinner part of tau chiu. koan-kiu-chiu
this sauce seasoned with cayenne pepper. chiu-liau various
sorts of vegetables preserved in tau chiu. chiu-koe pumpkins
so preserved. chiu-kiu ginger so preserved. chiu-mia-chia
wheaten dough balls in this sauce.
On page 156, under the character for hu–tau-hu [tofu]
bean curd shaped into squares (from the pulpy “tau-hoe”),
but not yet pressed. See tau.
On page 176, under the character for iu meaning oil or
fat. On the last line of the right column–tau-iu soy [sauce].
e-tau-iu dark-colored soy. seng-iu the common oil from
ground-nuts. moa-iu oil from hemp-seed.
On page 423, under the character for shi–si salted
vegetables and fruits. tau-si pickled and salted beans
[soybeans]. tau-si-pe black beans [soybeans] boiled, dried,
and kept till mouldy, to be made into soy [sauce]. tau-si-phoh
beans from which soy has been made, broken down small.
mi-si (Cantonese) = tau-chiu (Amoy), sort of salted sauce.
On page 480, under the character for tou–tau peas or
beans; pulse. tau-khe bean cake from North China, used as
manure. tau-iu soy (see iu). tau-chiu a thick salt sauce made
from pulse. tau-si salted beans [fermented black soybeans].
tau-hoe soft bean curd not yet pressed or shaped. tau-chiu
same. tau-hu [tofu] bean curd shaped but not yet pressed.
tau-hu-phe same, but made into thin sheets for wrapping
around eatables. teh tau-hu to shape the tau-hoe into pieces
of tau-hu. tau-koa bean-curd that has been pressed in a cloth.
tau-ju same cut into smaller squares and salted. tau-kiam
(Cantonese) same. tau-che refuse from manufacture of beancurd [okara]. tau-thau same. the-tau = lok-kha-seng, the
Arachis, ground-nut, or pea-nut, from which oil is made. thotau same.
Note 1. This is the earliest English-language document
seen (April 2013) that uses the term tau-hoe, or the term
tau-ju, or the term tau-hu-phe, or the term tau-koa to refer to
tofu.
Note 2. This is the earliest English-language document
seen (Nov. 2011) that uses the term “pickled and salted
beans” to refer to fermented black soybeans.
Note 3. The ﬁrst edition of this book was published in

1873. In 1970 the Ku-T’ing Book Store in Taipei published a
photoreprint of the 1899 London edition; it was bound with
a Supplement photoreprinted from the 1923 Shanghai ed.
(612 p., 27 cm). Carstairs Douglas lived 1830-1877. Address:
Rev., M.A., LL.D. Glasgow, Missionary of the Presbyterian
Church in England.
95. Evening Post (The) (Angus, Scotland). 1900. Agriculture
in North China. Aug. 23. p. 2, col. 6.
• Summary: “A long report on agriculture in North China
from the United States Consul at Tientsin has recently been
published by the Department of State at Washington [DC].
It deals mainly with the provinces of Chi-li [pinyin: Zhili]
and Shang-Tung, but the writer says that there is a general
similarity between these and the whole of North China.”
“Much of the land yields two full crops a year, and after
the wheat is gathered in June the ground may be planted with
beans, sweet potatoes, maize, or some other late crop, but it
is regarded as better to let the ground lie fallow until after the
autumn harvest,...”
“Sweet potatoes are found everywhere, and form the
cheapest food of the people. Beans are grown in great
quantities, chieﬂy the coarse, black [soy] beans, used for
feeding animals and for making a crude oil which is much
in demand. The bean cake left after the oil is extracted is an
important article of commerce, being used as manure for the
sugar cane and other crops. Peanuts and their oil are also
largely produced, as is opium.”
96. Marx, Emil. 1900. Oelfabrikation in China [Manufacture
of oil in China]. Seifensieder-Zeitung 27(36):351-53. Sept. 5.
[1 ref. Ger]
• Summary: This article, written in May 1900, is based on
the Decennial Reports of China by the Imperial Maritime
Customs. Newchwang is the center of China’s vegetable oil
industry, and especially for bean oil (Bohnenöl) from the
soybean (Soya-Bohne). Since 1861 Europeans have wanted
to get involved and to introduce a better method of pressing
out the oil, to replace the thousand year old Chinese hand
method–but unfortunately, without success. Then in 1867
a modern factory with English machines and steaming
equipment was erected. But the great opposition from the
indigenous people plus the unbelievable negligence on the
part of the European employees, caused the plant to shut
down. A second attempt was never made.
The writer then describes and illustrates in detail the
four-part process whereby Chinese press oil from soybeans:
(1) Crushing the soybeans under horizontal-axis rollers. (2)
Steaming the crushed beans. (3) Preparation of the oilcake
for pressing. (4) The pressing itself.
He then describes a new type of “cylinder-spindle”
press used for making soybean oil. One picul (about 60 kg
= 133.5 lb) of soybean cake costs about 3.60 Taels. Each
year at Newchwang millions of piculs of oil and oil cake are

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 81
manufactured. The oil ﬁnds meager sales for food purposes
in the interior of the country, while in Japan and southern
China the beloved oilcake (Oelkuchen) is readily purchased
for use as a fertilizer. Address: Hongkong.
97. Times (London). 1900. Japanese commercial interests in
Manchuria. Oct. 5. p. 12, col. 2. [1 ref]
• Summary: “The Commissioner of Chinese Customs
at Niu-chwang [pinyin: Yingkou, formerly Newchwang;
Niuchwang, Niuzhang] refers, in his report for the past year,
to the important part played by Japan in the recent rapid
growth in the foreign trade of Manchuria.”
“This growth in trade with Japan may be said to have
commenced with the war between Japan and China [18941895], which probably opened the eyes of the Japanese to the
wealth of Manchuria and the peculiar value of its products
to themselves. The Soya bean is consumed in enormous
quantities in Japan, the better qualities for food and the
inferior ones as manure. In former years the supply was
obtained from Korea, but the Manchurian bean is cheaper.
Beancake is used as a food for cattle and for manure, and its
value in both respects is well known. Japanese shipping at
Niu-chwang naturally shows a great increase likewise.”
98. J. of the Society of Chemical Industry (London). 1901.
Bean oil and cake in Swatow, China. 20(6):642. June 29.
• Summary: “Foreign Ofﬁce Annual Series, No. 2620. To
the Swatow farmer the supply of cheap beancake is of the
ﬁrst importance. With no system of rotation in the cultivation
of his land, and raising crop after crop of sugar-cane on the
same ﬁelds, the soil soon becomes exhausted and artiﬁcial
manures necessary. In this connexion [sic] beancake has been
found to meet the farmer’s requirements and the nature of the
soil; it is an excellent fertiliser, besides being both cheap and
plentiful.
“Locally, the import of beans furnishes a new industry to
Swatow in extracting and manufacturing bean oil. In addition
to ordinary hand-presses there are now steam mills in full
operation, with the result that, after satisfying the heavy
local demands, 43,250 cwts. [1 cwt = hundredweight = 112
pounds] were shipped to Hong-Kong, valued at 48,276l. [l. =
£ (pounds)], which in 1900 reached 59,868 cwts., valued at
73,569l.”
99. D.A.R. 1901. Katjang-Kedelihpraeparaten [Soyfoods].
Orgaan van de Vereeniging van oud Leerlingen der
Rijks Landbouwshool (see Landbouwkundig Tijdschrift)
13(161):242-45. Dec. [Dut]
• Summary: The author wrote an article in the April issue of
this magazine about soybean cultivation. Now he will discuss
how soybeans are used to make foods. As mentioned in the
previous article, soya beans as such are not good to eat, even
boiled or roasted; they need to be processed so as to digest
the indigestible protein; then this protein can be absorbed by

the digestive enzymes of the stomach and intestines.
As Japan is the soya country, we will start with the
product that is most popular there, soy sauce, which has
also earned its place in Europe. It is made from equal parts
of roasted soybeans and wheat, 1-3 parts water, and much
salt. The koji is fermented for a long time. Prof. Dr. M.
Fesco [sic, Fesca], who provided much of this information,
said it takes about 20 weeks to 5 years. The longest and
slowest fermentation gives the best quality product. In Japan,
every housewife makes her own soya sauce and there is
competition for the best homemade soy sauce. Late-ripening
protein-rich soybeans, called shoyu-mame, are used. In Java,
the residue from soy sauce is used a lot, along with peanut
presscake, for fertilizing sugar-cane ﬁelds.
In the Netherlands Indies, ketjap [Indonesian-style soy
sauce] is made solely by the Chinese. Also called Tao-yoe,
it is prepared by covering cooked soybeans with hibiscus
(waroe) leaves. The age and variety of the leaves is very
important. The mold that grows produces substances
[enzymes] that digest legumin [soy protein]. More of the
process is described.
Note 1. This is the earliest document seen (Feb. 2009)
that contains the term Tao-yoe. H.T. Huang (e-mail of 25
Feb. 2009) states: “Tao-Yoe sounds like Cantonese for
Douyou (pinyin) or tou yu (W.-G.) which in Mandarin mean
soy sauce, and which ﬁrst appeared in about 1750 in the
Xingyuan Lu (Hsing Yüan Lu). See Huang 2000, p. 371-73.
Star anise (Hades manies) is also added to Indonesian
soy sauce. Some Chinese have gained a reputation for
their knowledge of the different additives (boemboengs
[boemboes]). 61. kg of soybeans (1 gantang or 10 katties)
can yield 3 bottles of number 1 ketjap (which retails for
50 Dutch cents per bottle), plus 3 bottles of 2nd extraction
ketjap (each 40 cents), plus 3 bottles of ketjap no. 3 (which
is little better than salt water with a light brown tint; each 20
cents).
The Japanese also use soybeans to make tofu (tofoe).
Precipitated with magnesium chloride, it is a greyish-white
dough, or sometimes yellow product. Although containing
90% water, it is a concentrated food. A table (based on
analyses by E. Kirch [sic, Kinch] of Tokyo) shows the
composition of tofu and kori-tofu; the latter is made by
freezing tofu then thawing it. Tofu is a good product for
vegetarians, but beware than it can act as a laxative because
of the magnesium chloride.
Note 2. This is the earliest Dutch-language document
seen (Sept. 2011) with the term Katjang-Kedelihpraeparaten
in the title; it means “Soyfoods.”
Note 3. This is the 2nd earliest Dutch-language
document seen (April 2013) that mentions dried-frozen tofu,
which it calls kori-tofu.
100. Dr. A. Petermann’s Mittheilungen aus Justus Perthes’
Geographischer Anstalt, Gotha. 1901. Das russische

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 82
Pachtgebiet in der suedlichen Mandshurei [The Russian lease
territory in southern Manchuria (Abstract)]. 47:43-47. [2 ref.
Ger]
• Summary: A German-language summary of two Russianlanguage articles written by Dr. E.V. Bretschneider in the
Proceedings of the Imperial Russian Geographical Society.
These appeared in the ﬁrst and last issues for the year 1900.
In the ﬁrst issue he wrote a short article about the 1898
pact between China and Russia over the Kwantung Peninsula
and its southernmost portion, Liao-tung. In the last issue
he provided much more extensive and detailed information
about this pact and the delineation of territories. S.P. Ilinski
was one of the key ﬁgures in this agreement. A new city
named Dalny was created. Railways played an important
role in the bargain, as did various crops, including maize,
kaoliang (Sorghum vulgare), and two millets (Setaria italica,
and Panicum miliaceum) (p. 46).
One of the most important agricultural products in all
of Liao-tung is the soybean (die Sojabohne; Soja hispida),
which originated in this region. The seeds are similar in form
to regular peas, however they contain a signiﬁcant quantity
of oil, which is removed, all over China, by pressing, in
special shops that use primitive equipment. 60 lb of soybeans
yield more than 3 lb of oil. This oil plays an important role
as an illuminant, and ﬁnds extended uses in cooking. The
remaining oil cake is sometimes used locally as a feed for
cows, and sometimes shipped to the southern provinces of
China, where it is used as a powerful fertilizer (p. 47).
A type of tasty Chinese vermicelli is made from the ﬂour
of a small green bean (Phaseolus radiatus [mung bean]).
101. Hosie, Alexander. 1901. Manchuria: Its people,
resources, and recent history. London: Methuen & Co. xii +
293 p. See p. 180-84, 218-24, 240-45, 252-53. Illust. Index.
23 cm.
• Summary: The Preface states that Hosie was in charge
of the British consulate at Newchwang in Manchuria from
Nov. 1894 to July 1897 and from April 1899 to April 1900.
In 1900 he made the ﬁrst careful estimate of soybean
production in Manchuria, calculating the amount at 600,000
tons. He noted that during that period most of Manchuria’s
soybean exports went to southern China, through the ports
of Swatow, Amoy, and Canton, where mills were erected
for extracting the oil; the cake was used for fertilizing sugar
plantations there and in Java. Nearly all of the soybean oil
exported from Manchuria was consumed in China.
Note 1. This is the earliest document seen that gives
soybean production or area statistics for Manchuria.
Chapter 2, titled “Recent events in Manchuria” (p.
39-72) begins with the Sino-Japanese war of 1894-95
(it began on 3 Aug. 1894 and concerned a dispute over
the kingdom of Corea [Korea]), the Japanese invasion of
Corea and Manchuria, Japanese victory and the treaty of
Shimonoseki (17 April 1895), the complexities of railway

construction and ﬁnancing in Manchuria (from the start of
construction of the Manchurian Railway on 28 Aug. 1897),
and the expected effects of the new railroads on Manchurian
trade. Manchurian trade currently labors under serious
disadvantages due largely to climatic conditions, absence of
good roads, and the slow and clumsy methods of transport.
“I have said that it is practically impossible to sow, reap, and
export [soy] beans, the most valuable trade product of the
country, in the same year, and that they have to be carried by
cart and stored at depots on the waterways to await shipment
when the ice breaks up in the following spring. In this way
capital is locked up for months and heavy storage charges are
incurred” (p. 67). The Russian Central Manchurian Railway
should greatly alleviate these problems. Bubonic plague
struck Manchuria in 1899 (p. 69).
Note 2. This is the earliest document seen (Jan. 2008)
concerning the transportation of soybeans by railway.
Chapter 7, titled “Agriculture and agricultural products”
(p. 172-98) contains extensive information on “Beans”
(which are actually soybeans). Beans are often used on large
farms in the second year of a 4-year crop rotation consisting
of millet, beans, rice (or barley or wheat), and millet. Other
important cereal crops are Job’s tears (Coix lachryma, used
medicinally and in making sweetmeats) and tall millet (Kaoliang).
“A large variety of beans is grown in Manchuria, and,
together with their resultants, bean-cake and bean-oil, they
constitute by far the most valuable item in the export trade of
the three provinces.” In April they are sown by hand in drills,
and the crop ripens in September. “The Chinese distinguish
the beans of commerce by their colours, and they are known
as Yellow (Huang Tou), Green (Ch’ing Tou), Black (Hei,
or Wu Tou), White (Pai Tou), Red (Hung Tou) and Small
Green (Lü Tou). The yellow, green and black are varieties
of the soy bean (Glycine hispida, Moench., or Dolichos
soja, L.)...” The white and red beans are “the ray-fruited
dwarf bean (Phaseolus radiatus, L.)” [azuki bean]. The Lü
Tou (small green bean, Phaseolus mungo, L.) [mung bean],
“the smallest but one of the most important of the beans
of commerce cultivated in Manchuria,” is used to make
vermicelli and bean sprouts (p. 184).
Concerning soy beans: The “yield per acre, which
requires from 16 to 18 lb. of seed, is estimated at from 27 to
39 bushels, with a weight of about 40 lb. per bushel.” [Note:
A U.S. bushel of soy beans weighs 60 lb.]. “Each variety of
soy bean has a number of sub-species. The yellow has three,
known respectively as (a) Pai-mei (white eyebrow), from
the white scar on the saddle or point of attachment to the
pod; (b) Chin-huang, or Chin-yüan (golden yellow or golden
round), from the golden colour and more rounded shape of
the bean; and (c) Hei-chi (black belly), from the dark brown
scar on the saddle. All the three sub-species are highly prized
for the quantity of oil or fat which they contain, but subspecies (a) and (b) are noted for the quality of the bean-curd
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(Tou-fu) or legumine obtained from them, as well as for the
sprouts which are procured by soaking the beans in water,
and which are greatly relished as a vegetable.
“There are two sub-species of the green bean (ChingTou).” One has a green epidermis (skin) but is yellow inside,
while the other is green on the both the surface and inside.
The black bean (Wu Tou) has three sub-species:–(a) Towu-tou (large black bean), where the epidermis is black and
the inside green. It yields oil or fat, and it is likewise boiled
with millet or rice and used for food.
“(b) Hsiao-wu-tou (small black bean), where the bean
is somewhat smaller than the sub-species (a), with a black
epidermis and yellow inside. It is largely used for horse feed
and also yields oil, the refuse being employed for feeding
pigs. It is likewise pickled for food.
“(c) Pien-wu-tou (ﬂat black bean), where the epidermis
is black and the inside yellow. It is ﬂattened and elliptical in
shape, and is mostly used for pickling and for horse feed.”
(p. 181-82).
A detailed description is then given of Tou-fu, or bean
curd, and how it is made (p. 183-84).
“Besides these beans of commerce there are several
varieties of garden beans cultivated for food, such as...; the
Mao Tou, or hairy bean [probably green vegetable soybeans],
with short hairy pods, each containing one to three beans
(epidermis white and inside green);... With the exception
of the Mao Tou these are usually cooked and eaten with the
pods” (p. 186).
“The plants grown in Manchuria whose seeds yield
oil are six in number. They are (1) Dolichos soja, L., or
soy bean,” (2) Castor oil plant. (3) Sesamum orientale, or
sesame. (4) Perilla ocymoides, L., or perilla. (5) The cotton
plant. (6) Cannabis sativa, L., or the true hemp plant. “The
names and uses of these [six] oils are the following: (1)
Tou yu [soy bean oil]–cooking, mixing paints and lighting”
[illumination]. All these six “oil-yielding seeds” (with the
exception of sesamum seeds, which are roasted) are crushed,
steamed and subjected to great pressure. A table (p. 188)
shows the percentage and value of the oil and cake extracted
from these six seeds.
A black-and-white photo shows a Chinese bean mill at
Newchwang with a huge granite stone wheel (facing p. 220).
Also discusses: Job’s tears or pearl barley (p. 180-81).
Phaseolus radiatus (the ray-fruited dwarf bean [azuki] which
is red or white, p. 182-83). Hemp, a valuable textile plant (p.
186-88, 251). Sesamum seed (p. 188). Ground-nuts [peanuts]
(p. 188, 251). The ground nut (Arachis hypogæa, L.) is
cultivated in Manchuria for food, however not to any great
extent. The oil is not extracted from the nuts, as it is in the
south of China. Seaweed (p. 258).
A second edition of this work was published in 1904
(London: Methuen & Co., 293 p.; New York: C. Scribner’s
Sons; see p. 181-87). In the 1910 ed. (published in Boston
by J.B. Millet Co.; 320 p.), see p. 75-79. Address: M.A.,

F.R.G.S., Once Acting British Consul, Tamsui; Now at
Aberdeen (Scotland or Hong Kong).
102. Hosie, Alexander. 1901. Manchuria: Its people,
resources, and recent history. Lü Tou (green bean) [mung
bean], other edible beans, and oil-yielding seeds (Document
part). London: Methuen & Co. xii + 293 p. See p. 184-88.
• Summary: In Chapter VII, “Agriculture and Agricultural
Products,” after discussing the different types of bean curd,
the author continues: “I now pass to the Lü Tou (green
bean) [mung bean]–Phaseolus mungo, L.–the smallest but
one of the most important beans of commerce cultivated in
Manchuria. The epidermis is of a dark green colour, while
the inside is whitish yellow, shading to green. It is somewhat
blunted at the ends and has a white scar on the saddle. Its
bulk is about one-ﬁfth the size of a yellow bean (Hei chi),
and twenty of the latter taken at random weigh as much as a
hundred and ﬁve of the former. It is much harder than the soy
bean; in other words, it contains little fat. This bean, when
soaked in water, produces excellent sprouts, but it is mainly
and universally used for the manufacture of vermicelli. The
process of manufacture is so novel and unique as to deserve
minute description, and it is just possible that it will lead to
similar, if not so primitive, industries in Western lands.” A
long description follows.
“The vermicelli has a beautiful whitish watery colour
resembling to a great extent isinglass, from which, however,
it differs in that it is impossible to melt it by boiling. It
enters largely into the native diet throughout the whole of
China, and it will be found in every land in which Chinese
have settled. To the foreign palate it is somewhat insipid
and tasteless, but it should not be difﬁcult to add a similarly
manufactured article of any desired ﬂavouring.
“Besides these beans of commerce there are several
varieties of garden beans cultivated for food, such as the
Yün Tou, of which there are two sub-species, white and red;
the Chiang Tou, with several sub-species, pea-yellow and
mixed, dull red and yellow predominating; the Mao Tou,
or hairy bean [green vegetable soybean], with short hairy
pods, each containing one to three beans (epidermis white
and inside green); and Pien Tou, so called from its short but
broad ﬂat pod, which also contains one to three beans. The
latter is named Dolichos lablab, L. With the exception of
the Mao Tou these are usually cooked and eaten with the
pods. The common pea–Pisum sativum, L.–is also grown in
Manchuria, especially in the Liao-tung Peninsula. As stated
above, it is ground up with barley and used as a ferment in
the manufacture of spirit (Shao Chiu).”
“The plants grown in Manchuria whose seeds yield oil
are six in number. They are (1) Dolichos soja, L., or soy bean
above referred to; (2) Ricinus communis, L., or castor oil
plant; (3) Sesamum orientale, L.; (4) Perilla ocymoides, L.;
(5) Gossypium herbaceum, L., or the cotton plant, and (6)
Cannabis sativa, L., or the true hemp plant.
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“The names and uses of the oil are the following: (1)
Tou yu [soy bean oil]–cooking, mixing paints and lighting;
(2) Ta ma (or Pi ma) yu [castor oil]–lubricating or candle
making; (3) Hsiang yu [sesame oil]–cooking (4) Su yu–
boiled and used in place of linseed oil. (5) Hua tzü (or Hei)
yu [cottonseed oil]–lighting, softening leather and harness,
and as hair oil; (6) Ma tzü yu [hemp oil]–mixing paints. All
these seeds, with the exception of sesamum seeds, which are
roasted, are crushed, steamed and subjected to great pressure,
and the following table gives approximately the percentage
and value of the oil extracted: -”
The table (p. 188) shows the common English name of
each of the “oil-yielding seeds” ([soy] beans, perilla seed,
hemp seed, castor seed, sesamum seed, cotton seed), the
quantity (in catties; 1 catty = ca. 1.32 lb), value (taels), oil
(weight in catties and value in taels per 100 catties), refuse
cakes (weight in catties and value in taels per 100 catties).
“The ground nut (Arachis hypogæa, L.) is cultivated in
Manchuria for food, not, however to any great extent, and
oil is not extracted from the nuts as in the south of China.”
Address: M.A., F.R.G.S., Once Acting British Consul,
Tamsui; Now at Aberdeen (Scotland or Hong Kong).
103. Hosie, Alexander. 1901. Manchuria: Its people,
resources, and recent history. Chapter IX–Special industries
of Manchuria (Document part). London: Methuen & Co. xii
+ 293 p. See p. 218-24.
• Summary: One of the most important commercial
industries of Manchuria is that which makes bean-cake
and bean-oil, using a crush-stone mill and wedge press.
The author explains “the method adopted in Manchuria for
extracting the oil. A large stone wheel of dressed granite
about ten feet in diameter and two and a half feet thick at
the axis, gradually contracting to a foot at the rim, which is
smooth, revolves in a circular well from thirty to thirty-six
inches broad, paved with stone and bounded on each side
by a low wall of concrete or wood two to three feet high.
The massive wooden axle on which the wheel revolves has
its opposite end ﬁrmly ﬁxed in a huge beam which rises
vertically from the centre of the hollow circle formed by the
inner wall of the well and which revolves with the wheel.
Behind the wheel and supported by a plank ﬁxed near the
opposite end of the axle is a wooden framework which just
sweeps the ﬂoor of the well.”
“The beans to be crushed are heaped in the well against
the inner wall. Two mules, blindfolded, are harnessed to the
wheel, one in front, the other behind, and walk in a track
outside the outer wall... In this way the beans are crushed
into thin wafers; but this style of wheel is now somewhat
antiquated, and has been to a great extent superseded by an
improved method of feeding and crushing, which I shall
now describe. A massive stone roller, measuring forty-two
inches long with a diameter of ﬁfty-three inches, has the
centre of its rim cut to a depth of a quarter to half an inch

and polished.” “Two mules, whose track lies outside the low
encircling wall, are harnessed to the projecting ends of the
planks.” A full-page photo (facing p. 220) shows a “Chinese
bean mill in Newchwang.”
When the ﬁrst process, the crushing of the beans, is
ﬁnished, the bean wafers are removed from the gutter in
baskets and steamed. Details of the steaming apparatus are
given. A circular wooden grating, lined with hempen cloth,
is placed over a a large, shallow, circular iron pot more
than half full of boiling water. Bean wafers are placed on
the cloth and steamed for 15 minutes. They are then placed
in numerous iron hoops, each 23 inches in diameter, lined
with grass. These are stacked ﬁve high and pressed. The
press “consists of four massive wooden pillars, some ten
feet high, embedded in the ground, and arranged in two
pairs at a short distance from each other, each pair bound
together at the top and forming an angle.” Longer logs
are placed crosswise so they pass “through the two angles
made by the two pairs of pillars until the space between the
cakes and the cross log uniting the pillars is ﬁlled. Wooden
wedges, bound at the thick end with iron, are now driven
in between the upper logs at each side by the workman,
who wields with great effect a heavy, short-handled iron
hammer suspended at each side from a cross beam erected
above the press. After a few minutes the oil may be seen
pouring from the cakes, descending to the wooden base, and
thence ﬁnding its way to the underground tank. From time
to time the wedges are knocked out, another log inserted,
and the wedges again driven home. This process goes on for
two hours, when the extraction is complete. The cakes are
then dragged from the press and the iron hoops and grass
casings removed. Each cake is now a solid mass, twentythree inched in diameter and four inches thick, with a slight
protuberance all around the centre of the edge, caused by
the great pressure on the weak part of the cake between the
two iron hoops.” The trimmed cakes weigh 53 catties each.
About 9% of the original weight of the soybeans is expressed
as oil. The trimmed cakes “are stored in godowns ready for
shipment to Swatow and Amoy, where they are macerated
and applied to the sugar cane ﬁelds as manure.” The average
prices (in Newchwang taels) of [soy] beans, bean-cake, and
bean-oil during the decade (decennary) ending in 1891, and
in the year 1897, are given. “In the decennary ending 1891
the average values were: Beans, Newchwang taels 2.91 per
picul of 300 catties (400 lb); Bean-cake, N. taels 3.69 per ten
pieces, and Bean-oil, N. taels 3.43 per picul of 100 catties.”
“This oil is used for both cooking and lighting [in
lamps], and is exported by steamer and junk to all parts
of China. Up the Yang-tsze, however, and in the southern
provinces, it has rivals in the so-called tea-oil and ground
nut-oil manufactured from the seeds of Camellia sasanqua,
Thunb., and Arachis hypogæa, L., respectively. In 1896 a
bean-oil factory with foreign machinery manufactured in
Hong-Kong was erected in the port of Newchwang. The
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beans are crushed between pairs of iron cylinders driven
by steam, and the crushed bean wafers, treated as above
described, are placed in iron screw presses turned by capstan
bars by hand. With this exception the process of manufacture
is the same as in the native mills. In the foreign mill the oil
is pumped from the underground reservoirs into iron tanks,
where it is stored before being run into the wicker waterproof
baskets for shipment. Oil extracted in the mills in the far
interior of Manchuria is packed in large waterproof boxes
to enable it to bear the rough transit by cart to the port, and
on arrival at Newchwang the boxes are opened and the oil
transferred to baskets for export.” Address: M.A., F.R.G.S.,
Once Acting British Consul, Tamsui; Now at Aberdeen
(Scotland or Hong Kong).
104. Hosie, Alexander. 1901. Manchuria: Its people,
resources, and recent history. Chapter X–The trade of
Manchuria (Document part). London: Methuen & Co. xii +
293 p. See p. 236-59.
• Summary: “There can be no doubt that millet (Horcus
sorghum, L.) is the principal and most valuable crop of
Manchuria; but being the staple food of the people, the
common feed of beasts of burden, and the grain used by
the distilleries in the manufacture of samshu, it is nearly all
consumed in the country itself.” The rest is exported to other
parts of China. Other important related grain crops are Kaoliang (Holcus sorghum, L.) and Hsiao-mi (Setaria italica,
Kth.).
The port of Newchwang is the only Manchurian port
still open to foreign trade and the only place at which reliable
trade statistics were available. These statistics, collected and
published by the Imperial Maritime or Foreign Customs,
cover the trade in vessels for foreign type only, and do not
include the native junk trade, which is conducted under the
supervision of the Native Custom-House. The latter type of
trade is considerable, but the statistics are not reliable.
After the Sino-Japanese war of 1894-95, Japan invaded
and occupied the southern province of Manchuria. Some
expressed gloomy views concerning the commercial future
of Manchuria, but Japan has now become the main market
for Manchurian agricultural products, and in turn is now
trying to sell her manufactured goods to Manchuria. Since
the war, the trade of Manchuria has actually trebled. “The
chief export from Manchuria is beans and their products,
bean-cake and bean-oil...” A table (p. 242) shows “Exports of
beans, bean-cake and bean-oil for 1898 and 1899 in foreigntype vessels. For each product is given the quantity (tons)
and value (in both Haikwan taels and British pounds). In
1899 the quantities were as follows: [Soy] Beans (yellow
153,745 tons {58.6% of total weight} worth 4,694,750
Haikwan taels; green 95,649 tons {35.3% of weight} worth
3,306,172 taels; black 21,076 tons {7.8%} worth 602,492
taels) totaling 270,470 tons worth 8,603,414 taels. Bean-cake
260,798 tons worth 6,711,364 taels (=£1,010,200). Bean-oil

9,512 tons worth 1,000,193 taels (=£150,550).
An estimated additional 30,000 tons of [soy] beans were
exported that year from Newchwang in junks headed for
China Proper.
“A few years ago the consumption of pulse and beancake was practically conﬁned to the southern provinces of
China (through the ports of Swatow, Amoy and Canton),
where mills were erected for extracting the oil from
beans and the bean-cake was used for fertilising the sugar
plantations.” Since the Chino-Japanese [Sino-Japanese] was
of 1894-95, Japan has occupied the Liao-tung Peninsula
and realized the value of Manchurian agricultural products.
In 1899 Japan’s purchases of these products had surpassed
that exported to Southern China. In Japan, “bean-cake is
replacing ﬁsh manure,” which in recent years has become
scarce and expensive due to the shortage of herrings along
the Japanese coast. From Canton, some bean-meal goes to
the sugar ﬁelds of Java. Nearly all of the bean-oil exported
through Newchwang is consumed in China. Due to the rough
roads, bean-oil from the interior of Manchuria is brought in
large, strong watertight wooden boxes lined with paper to
the port of shipment, where the boxes are broken up and the
contents, like the oil extracted in Newchwang itself, poured
for export into large brittle jar- or carafe-shaped wicker
baskets lined inside and outside with layers of waterproof
paper.”
Beans and their products “are, in a word, the wealth of
Manchuria.”
A table titled “Summary of the export trade of
Manchuria through Newchwang, 1898-1899” (p. 252) shows
that beans, bean-cake, and bean-oil are by far the most
valuable export, worth much more than all other exports
combined. In 1899 they were worth 2.5 million British
pounds in exports alone.
A second table titled “Distribution of Manchurian
exports through the Port of Newchwang, 1898-99” (p. 253)
shows that in 1899, the destinations receiving exports of
greatest value were (in million British pounds sterling):
Japan 1.2, Shanghai 0.95, Swatow 0.505, Canton 0.404, and
Amoy 0.272.
A ﬁnal table (p. 259) shows that in 1899 the tonnage
exported from Manchuria by steam ship was more than 38
times as great as the tonnage exported by sailing ship to
destinations.
Note: This is the earliest English-language document
seen (Sept. 2016) that uses the term “bean-meal” to refer to
ground, defatted soybeans. Address: M.A., F.R.G.S., Once
Acting British Consul, Tamsui; Now at Aberdeen (Scotland
or Hong Kong).
105. Nagel, Oskar. 1903. On vegetable protein. J. of the
Society of Chemical Industry (London) 22(24):1337-38. Dec.
31.
• Summary: This landmark paper was presented on 20 Nov.
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1903 at a meeting held at the Chemists’ Club in New York.
The author divides vegetable protein into two main types:
Albumin and casein. “For making vegetable casein, which
in its solubility, viscosity, and other properties, is equal to
milk casein, I use soy-bean, which until now has not been
used in chemical industries. This seed, being the richest
casein-containing seed produced by nature, and at the same
time exceedingly cheap, can be imported from China in any
quantity desired. It contains 12-18 per cent. of an excellent
edible oil largely used in the Orient, and 30-40 per cent.
casein.”
To make this “casein” he extracts the oil nearly
completely from ﬁnely ground soybeans using benzene or
any other solvent in an apparatus ordinarily in use for that
purpose, and mixes the meal with a 5% solution of sodium
carbonate and warm water (30-35º). “The solution is then
ﬁlter pressed. The casein is now precipitated from the ﬁltered
alkaline casein solution, with continuous stirring, by means
of rennet or a 5 per cent. solution of hydrochloric acid.
The precipitated casein is ﬁltered, washed, and dried in a
steam-heated room at as low a temperature as possible. The
benzene is removed in the extraction apparatus mentioned
above, from the solution of oil and benzene, obtained in the
ﬁrst part of the process, and used over again.”
Note 1. This is the earliest document seen (Nov. 2017)
that discusses industrial utilization (“in chemical industries”)
of soy protein. However, it does not discuss any speciﬁc
uses for this “casein” (protein) obtained from soybeans.
Yet the author notes above that the albumin, extracted from
sesame or rape-seed oil-cake “can be satisfactorily used for
cotton printing” and the oil obtained as a by-product of the
albumin extraction from sesame or rape-seed, “owing to its
richness in free fatty acids... is an excellent material for the
manufacture of soap.” “The extraction of albumin from pea
nut [peanut] is very much interfered with by a carbohydrate
present in the seed–probably inulin.”
Note 2. This is the earliest English-language document
seen (Jan. 2016) that uses the term “vegetable casein” to
refer to a type of soy protein. It is also the earliest document
seen concerning the etymology of isolated soy proteins.
Note 3. This is the earliest English-language document
seen (Nov. 2017) with the term “vegetable protein” (or
“vegetable-protein”) in the title–in connection with soy.
Note 4. This is the earliest document seen (Aug. 2003)
that describes the use of benzene or any other solvent to
extract the oil from soybeans.
Note 5. This is the earliest English-language document
seen (Aug. 2003) that uses the term “albumin” (or
“albumins”) to refer to a type of vegetable protein (found in
plants). Address: Dr., New York.
106. Bellows, E.C. 1904. Agriculture in Japan. Monthly
Consular Reports (U.S. Department of Commerce and Labor,
Bureau of Statistics) No. 287. Aug. p. 22-25.

• Summary: In 1901 the artiﬁcial fertilizer manufacturing
companies of Japan produced 62,400 tons; 151,000 tons of
ﬁsh fertilizers were produced, and 83,967 tons of Chinese
bean cakes were imported for use as fertilizers. Artiﬁcial
fertilizers are also imported from Great Britain, ﬁsh guano
from Siberia, animal bone from China, and other fertilizing
materials from different countries.
“The principal agricultural products, named in the
order of their acreage, are rice, rye, barley, wheat, [soya]
beans, mulberries, sweet potatoes, millet, buckwheat, rape,
red beans [azuki], Italian millet [awa], tea, indigo leaves,
potatoes, sorghum, tobacco leaves, cotton, and hemp. The
area devoted to rice cultivation constitutes a little more than
two-ﬁfths of the total area of arable land.” Address: ConsulGeneral, Yokohama, Japan.
107. Wiedert, O. 1904. Bohnenoel [Soybean oil].
Seifenfabrikant (Der) (Berlin) 24(43):1045. Oct. 26. [Ger]
• Summary: This is Part 3 of a 3-part article. Most of the
soybean oil shipped to Europe is made into soap (Seife).
One must be especially careful if one cuts (kürzt) it with
salt, because nothing is more damaging to the soap than a
surplus of it. With salt or with any other cutting medium
(Kürzungsmittel), one can do a great deal of good where it
is lacking, but on the contrary, as is fully well known, can
completely upset and ruin an Eschwege soap (Eschweger
Seife). But if one has only slightly committed the error,
then palm kernel oil or coconut oil is added to the cauldron
and simmered with the necessary addition of pure etching
lye (Aetzlauge) until the soap once again comes to a thick,
rolling boil (rosenbrechend) and is shiny and clear. If,
however, a thin, cloudy soap without a shine or consistency
results from the use of lye that is too carbonic (zu
kohlensauer), then absolutely nothing can be done about this;
one does one’s best to desalt it. If one removes the spent lye
(Unterlauge) and adds to the paste core (Leimkern) that was
set aside pure fat, good, pure etching lye, and the sufﬁcient
quantity of water, then one can bring back the Eschweg soap
once again.
Even with no other manufacturing process in our
sector, there are more differences of opinion about the
soda and saponiﬁcation lye (Verseifungslauge) than with
the Eschweg boiling, and very much so with a fat base,
such as consisting of palm kernel oil, animal fats, or
liquid oils. One recommends pure caustic lye, another
lye from ashes (Aescherlauge) and caustic lye from drum
soda (Trommelsoda), etc. From this, it follows that good
Eschwege soaps can be produced with really different
lyes, if the work otherwise proceeds very precisely and
conscientiously. I do not wish to go further into detail with
the different types of soda, but rather I only wish to say that
most of the errors that occur with this boiling are primarily
to be traced back to the incorrect use of calcined (kalzinert)
soda. Fats that are less light-colored and good can be boiled
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into clear, pure Eschwege soap if one only processes a
correct, good lye, no matter whether it consists of lye from
ashes or from caustic drum soda lye. If purely caustic
lye is processed from drum soda, then that is actually the
most suitable and most consistent lye for Eschweg boiling,
primarily for soaps, which are prepared only from palm
kernel oil and liquid oils without animal fats. If the content
of the carbonic salts and secondary salts in one’s lyes is not
known, then of course results that are not always consistent
can be expected.
Anyone who wishes to produce Eschwege faultlessly
must furthermore be sufﬁciently experienced in the ﬁeld; it
will not work without that, and anyone who does not wish
to increase his Eschweger soap by means of silicate of soda
(Wasserglass. Note: This could also be sodium silicate,
sodium metasilicate, or potassium silicate) and subsequently
cuts it with salt can also process lye from ashes without risk
as soon as animal fats are in the batch. With oil soaps, I also
recommend in this case pure etching lye as the most suitable.
Eschwege soaps that are boiled from only oil batches with
lye from ashes, which do not go moldy even in winter, are
seldom found. The best soaps of this kind, which remain free
of mold at an even temperature, will show mold as soon as
they are subjected to changing degrees of heat and cold in
the winter. Eschwege soap which is boiled only with pure
etching lye and which is cut with salt stays good if it is kept
very dry, even with only an oil batch, and it even remains
free of mold with more severe cold if no silicate of soda
(Wasserglass) or only very little is utilized, just as is also the
case as is already well known that with soaps with additions
of animal fat that contains stearin that are boiled with any lye
and with a high percentage of silicate of soda, they remain
free of mold, provided that the processing is in fact correct
and precise.
Soybean oil can also preferably be processed into
barrel soaps (Fass-seifen), especially in the warmer seasons,
and also into smooth soaps such as natural grain soaps
(Naturkornseifen), as soon as a light-colored oil is available.
In order to attain a really light-colored product, what is
needed is only to process 2/3 linseed oil and 1/3 soybean oil
and what is received is a product that is consistent in every
respect.
The boiling of the smooth soft soap usually takes place
in such a way that that the soybean oil is placed in the
cauldron with the linseed oil, and possibly also the desired
resin, along with a one ﬁfth part of 20 degree lye and then
over moderate heat it transforms under crutches (?) (unter
Krücken) into a good bond. As soon as the bonding occurs,
then at a lively boil additional 25 degree lye is added portion
by portion at different intervals, and once the soap has been
boiled into a good, clear paste, the causticity is corrected,
if necessary by means of a potash solution. If the 50 degree
etching potash lye (Aetzkalilauge) is processed, then 12 kg of
potash are sufﬁcient for 100 kg of etching potash lye in order

to sufﬁciently reduce it.
After the soap has lost its foam and boils regularly, and
otherwise also demonstrates the correct samples and, when
applied to the glass probe, after cooling it shows itself to be
ﬁrm and clear, then the soap may be seen as ﬁnished. The
complete adjusting (Abrichtung) can be carried out on the
next day, and possibly after ﬁlling.
In the winter the soap can be kept somewhat more
carbonic, but one should constantly and in every season
guard against too much. The worst evil in the soft soap
boiling is in fact that one works with lye that is too carbonic,
which is the worst and the most dangerous because there can
be no remedy for it if one does not have any pure caustic
lye available or if the cauldron can no longer accept any
additional charge. A carbonic soft soap boils thin; when it is
placed on a glass probe it is soft and without consistency, and
even through the greatest adjusting (Abrichtung), it is not
sufﬁciently ﬁrm to set, because it does not at all tolerate the
necessary quantity of lye without becoming slippery, like an
excessive (übertrieben) soap. Such a soap would also not be
sufﬁciently ﬁrm even with a high percentage of soybean oil,
in spite of it possessing a high stearin content such as linseed
oil. In all others, the soybean oil boils out exactly like the
linseed oil, and I therefore did not add anything with the use
of soft soaps that were too smooth.
The oil is also very well suited to natural grain soap, and
a larger percentage of lighter-colored oil could also ﬁnd use
here. The saponiﬁcation here is also very similar to that of
linseed oil.
Anyone who has the opportunity to get cheap quantities
of soybean oil therefore does not need to reﬂect long as to
which kind of soap it is suitable for; it is in fact suitable for
any soap, especially if one has the light-colored qualities
available.
Translated by Philip Isenberg (MM, CT), Long Beach,
California.
Note: This is the earliest Western document seen (Oct.
2014) which states that soybean oil can be used to make
soap.
108. Hosie, Alexander. 1904. Report by Consul-general
Hosie on the province of Ssuch’uan. Presented to both
houses of parliament by command of His Majesty. Oct. 1904.
London: Printed for H.M. Stationery ofﬁce, by Harrison and
Sons. 101 p. See p. 10-11. 34 cm. China No. 5.
• Summary: Sir Alexander Hosie (lived 1853-1925) traveled
to Ssuch’uan in June and July, 1884.
In Part A, titled “Agricultural and horticultural
products,” section II on “Pulse” (p. 10-11) states: “1. Soy
Bean (Glycine hispida, Max.).–The soy bean does not play
the same part in Ssuch’uan [Szechwan] as it does in Northern
China, and especially Manchuria, where it is cultivated
almost entirely for its oil and for the refuse cakes, which ﬁnd
a ready market not only in China and adjacent countries, but
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are winning their way as fertilisers into remoter regions. The
great oil-yielding plant of Ssuch’uan is rape, and although
oil is extracted from the soy bean, it is as an article of food,
whether cooked whole or in the form of resultant products,
that the latter is appreciated in Western China. Three wellmarked varieties, each with two or more sub-species, are
cultivated.” A bushel of each weighs 40 pounds.
(I.) Yellow Soy Bean (all are ovoid in shape; oil is
extracted from the ﬁrst two): (a) “Pai Huang Tou” or White
Yellow Bean. This is the lightest in color of the three subspecies of the yellow bean. A bushel of 40 lbs. costs T.
[Taels] 0.8.8, or about 2s. 1d. There are about 150 beans per
ounce. “As a rule they are cooked whole and served as a
vegetable condiment.” (b) “Ta Huang Tou” or Large Yellow
Bean. Has a light tinge of green. Eaten in the same way as
the white-yellow bean. (c) “Hsiao Huang Tou” or Small
Yellow Bean. This bean is much smaller and less expensive
than the other two sub-species. “For this reason it is in
demand for the manufacture of beancurd in its various forms.
It is also used as a vegetable. “Oil is extracted from (a) and
(b), and to a much less extent from (c); but this subject will
be dealt with under the head of oil-yielding plants.
(II.) “Ch’ing Tou”–Green Soy Bean. “There are two subspecies of this bean, (a) where epidermis and inside are both
green, and (b) where epidermis is green and inside yellow.
The former is more commonly cultivated in Ssuch’uan, and
both are eaten and cooked as a vegetable. They are also
salted and put away in jars for winter use. The bean is of the
same size, shape, and weight as the white-yellow bean. The
above yellow and green varieties of the soy bean occupy
the ground from April to August, whereas the next variety
(black) takes a month longer to mature.
Note 1. This is the earliest English-language document
seen (May 2009) that contains the word “Green Soy Bean.”
It refers to mature dry soybeans with a green seed coat–not
to green vegetable soybeans.
(III.) “Hei Tou”–Black Soy Bean. “There are two subspecies of this bean: (a.) The ﬁrst is much larger, rounder,
and heavier than the yellow and green variety. Only 88 are
required to make up an ounce and the cost is T. 0.6.5 per
bushel of 40 lbs. Like the green bean, it is used cooked in
its fresh state as well as pickled. (b) The second is a small
ﬂattish bean, about 450 going to the ounce. It is used in
medicine and for food, principally the former. The cost is
T. [Taels] 0.8.0 for 40 lbs. Both these sub-species are black
outside and yellow inside, the epidermis of the former being
readily detachable when crushed.”
In section VI, “Products of cereals, pulse, and starchyielding plants,” the ﬁrst entry (p. 19) is for “1. Beancurd
and Jellies.–In my book on Manchuria I have fully described
the manufacture of beancurd from the yellow soy bean, and it
is therefore unnecessary to go into details in this place; but in
Ch’êngtu it is preserved and exported in jars like wine. The
beancurd is cut into small pieces, drained of its water, and

packed in jars with layers of salt. There they remain for forty
days, when they are taken out, drained of the brine, packed in
other jars with ground up bread, red rice (dyed), star-aniseed,
and red wine. The jars are then closely stoppered and the
preserved beancurd is ready for export. It is also preserved
without the wine, which is replaced by the cold water which
had previously drained from it, but with a seasoning of
ground-up chillies, star-aniseed, &c.” Related products are
“pea jelly,” “sweet potato jelly,” “rice jelly,” and “buckwheat
jelly.” Note 2. This is the earliest English-language document
seen (Oct. 2011) that uses the term “preserved beancurd” to
refer to fermented tofu.
Note 3. This is the earliest English-language document
seen (Oct. 2011) that uses the word “wine” (including rice
wine or “sake” / “saké”) in connection with fermented
tofu, and explains how that wine is used in the two-step
fermentation process.
We also read (p. 19): “3. Soy or bean sauce. Two kinds
of soy are manufactured in Ssuch’uan–white or red–or, as the
latter is frequently called, black:–(a) Red soy.–In describing
the manufacture of soy, I propose to give the exact quantities
employed, so that a better idea of the amount of soy yielded
by them may be obtained.
“Twenty-eight catties of yellow soy beans are steeped
overnight in cold water. In the morning they are removed in
their swollen state and steamed for ﬁve hours. They are then
taken from the steamer, spread out on mats, and allowed to
cool, after which they are thoroughly mixed with 20 catties
of wheat ﬂour and placed in a basket made of split bamboo.
[Note: The ratio by volume of soy beans to wheat ﬂour is 1.4
to 1]. In six or seven days, as soon as yellow mould begins
to appear, they are placed in an earthenware jar with 30
catties of cold water (well-water preferred) and 30 catties of
granular salt and the whole is thoroughly mixed and the jar
covered. In three or four days the jar, which has been placed
in the sun, is uncovered and the contents stirred by hand, and
the same takes place daily for three months. At the end of
this time the liquid has all evaporated. During the following
months the cover is removed during the day and replaced
at night. The contents are now a black pickle, and may be
eaten as such; but to obtain the soy they are divided up into
equal parts and placed in two earthenware jars, to each of
which is added 40 catties of boiling well-water. The contents
of each jar are now thoroughly mixed and stirred up and a
ﬁne bamboo sieve in the shape of a basket is placed in the
jar. The liquid escapes into the basket while the dregs are
kept back by the sieve. In two or three days the liquid has all
drained into the basket, when it is baled out and boiled with
two catties of white sugar or glucose manufactured from
glutinous rice, already described, with the addition of two
or three ounces of mixed whole chillies and star-aniseed.
Each jar will yield 35 catties of red soy, valued at 96 cash a
catty, so that the 28 catties of yellow beans, with the other
ingredients, yield 70 catties of soy. A whole year is required

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 90
from the steeping of the beans to the production of this soy.
“(b) White soy.–In the case of white soy the beans are
ﬁrst roasted in sand which has been previously heated in an
iron pan with a mixture of rape oil. This roasting is complete
when the beans open or split, and the sand is removed by
sieve. They are then placed in an earthenware jar and steeped
in cold water for twelve hours. They are afterwards steamed
as in the manufacture of red soy, and mixed with ﬂour and
salt; but, instead of 30, some 60 catties of water are added to
prevent the blackening of the beans and the discoloration of
the soy. The daily uncovering, stirring, and recovering take
place as in red soy, but at the end of 120 days the solid matter
is removed and the liquid alone is exposed in the jar to the
sun. This soy is ready for use at the end of the 120 days, but
improves by keeping and exposure to the sun. No sugar or
glucose is used, and the seasoning is placed in the jar with
the 60 catties of water. Nor is there any boiling before use.
The cost of white soy, which is more yellow than white, is
from 80 to 96 cash a catty, according to quality.”
In the section on oil-yielding plants, p. 34 states: “(e.)
‘Glycine hispida, Max.’–In Ssuch’uan the soy bean of
Northern China and Manchuria is replaced by rape seed,
and it is cultivated more as a vegetable than for its oil. The
production of the latter is insigniﬁcant from a commercial
point of view.”
In 1922 a derivative work titled “Szechwan, its Products,
Industries, and Resources,” was published in Shanghai by
Kelly & Walsh, Ltd. (185 p.).
109. Wiedert, O. 1904. Bohnenoel [Soybean oil].
Seifenfabrikant (Der) (Berlin) 24(44):1071-73. Nov. 2. [Ger]
110. Wiedert, O. 1904. Bohnenoel [Soybean oil].
Seifenfabrikant (Der) (Berlin) 24(45):1095-96. Nov. 9. [Ger]
111. McIntosh, John Geddes. 1904-1911. The manufacture of
varnishes and kindred industries: Based on and including the
“Drying Oils and Varnishes” of Ach. Livache. 2nd, greatly
enlarged, English edition. 3 vols. London: Scott, Greenwood
& Son. New York: D. Van Nostrand Co. See vol. 1, p. 132.
Illust. Index. 22 cm. [1 ref]
• Summary: Contents: Vol. 1. Oil crushing, reﬁning
and boiling. The manufacture of linoleum. Printing and
lithographic inks and India-rubber substitutes. Vol. 2. Varnish
materials and oil varnish making. Vol. 3. Spirit varnishes and
spirit varnish materials.
In Vol. 1, Chapter 7, titled “The detection of
adulteration,” the section on “Maumené’s test” (p. 130-32)
contains a table in which “Soja-bean oil” is listed. Of ﬁve
researchers, only De Negri and Fabris reported a value, 117.
This volume also discusses earth-nut oil [peanut oil] (p. 98,
100, 104, 120, 126), hemp-seed oil (p. 4, 100, 103-04, 120,
125, 132, 139-40), and sesame oil (p. 100, 104, 126, 129,
131).

In Vol. 2, none of these four oils is mentioned.
In Vol. 3, only sesame oil is mentioned (p. 430; its ﬂashpoint is 255ºC).
Note: This is the earliest document seen (Oct. 2001)
concerning soybean oil as an adulterant or potential
adulterant of other oils. Address: Late lecturer on varnish
manufacture at the Polytechnic, Regent Street, and the
Borough Polytechnic [England].
112. Hosie, Alexander. 1904. Manchuria: Its people,
resources, and recent history. London: Methuen & Co.; New
York: C. Scribner’s Sons. xii + 293 p. Plus 16 unnumbered
leaves of plates. See p. 180-87, 218-24, 240-45, 252-53.
Illust. Map. Index. 23 cm.
• Summary: For details, see the original 1901 edition; the
two editions are very similar and contain the same number of
pages.
This book contains information about Manchuria’s
railways including the Central Manchurian Railway, Imperial
Chinese Railway, Siberian Railway, South-Baikal Railway,
Trans-Baikal Railway, Trans-Manchurian Railway, and
Ussuri Railway. However neither the South Manchuria
Railway nor the South Manchuria Railway Company are
mentioned. Address: Once Acting British Consul, Tamsui;
Now at Aberdeen (Scot or HK).
113. Ishizaka, S. 1905. Shôyu jôzô fukusan yubun ni tsuite
[On the oil by-product of shoyu]. Kogyo Kagaku Zasshi (J.
of the Society of Chemical Industry, Japan) 8(86):381-91.
April. [Jap]
114. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1905.
China: Fertilizing material wanted. No. 299. Aug. p. 14-15.
• Summary: In China, there is unlimited opportunity to sell
modern fertilizers. Most of the country’s land has been under
intensive cultivation for some two thousand years. Current
medical knowledge is forcing a change from old methods to
help prevent typhoid, and the advantage of modern fertilizers
is coming to be appreciated. The principal commercial
fertilizer in China is presently [soy] bean cake. The port
of Niuchwang [Newchwang] alone ships bean cake to the
value of $5,000,000 gold a year, most of it coming to lower
Chinese coast ports. It is one of the chief commodities in
the trade of Amoy, Swatow, and similar coast ports. China
also typically ships about $3,800,000 worth of bean cake
abroad each year, mostly to Japan, but the war interfered
considerably with the sale last year. Address: Washington,
DC.
115. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1905.
Japan: Principal articles imported. No. 299. Aug. p. 30.
• Summary: A table shows the value of the principal imports
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to Japan during the ﬁrst six months of the calendar years
1904 and 1905. The amount imported is not given. “Oil
cake” increased dramatically from $728,000 in 1904 to
$3,033,000 in 1905. “Beans, pease and pulse” increased
from $1,501,000 in 1904 to $2,479,000 in 1905. The largest
imports in 1905 were cotton (raw) $34,221,000 and rice
$19,872,000. Address: Washington, DC.
116. Li, Yu-ying. 1905. Le lait végétal fabriqué en
Chine [The vegetal milk made in China]. In: 2e Congrès
International de Laiterie: Compte-Rendu des Séances (2nd
International Dairy Congress: Proceedings): Paris: Comité
Français–Fédération International de Laiterie. 548 p. See p.
387-89. Held 16-19 Oct. 1905 at Paris, France. [Fre]
• Summary: The president of this international milk congress
introduces Li Yu-ying as attaché at the Chinese Legation, and
ofﬁcial delegate to the congress. Li begins by expressing his
happiness at being able to speak to the congress and getting
to know the many scholars and very competent people from
many countries.
“In China, not much animal milk is consumed. It is
replaced by another product: vegetable milk (le lait végétal).
This latter product could not be used here and, therefore, is
of little interest to you. I will speak to you about it only as a
curiosity, ﬁrst to explain the special method employed in my
country for the production of vegetable milk and vegetable
cheese [tofu], and ﬁnally to increase interest in these
products because of their hygiene and economy.
“Everyone knows that animal milk is an excellent
substance with numerous advantages. One may ask,
therefore, why so little of it is consumed by the people of
China. The reason is because it is relatively expensive and
because cows cannot be raised in all parts of China. Dairying
is practiced only in the north and the west of China. In the
other provinces dairying is difﬁcult because of the climate
and the nature of the soil; so vegetable milk is consumed
there.
“The latter is made with the seeds of Soja hispida or
‘oil peas of China.’ This is an annual legume which has been
imported to England, Spain, Belgium, and France. Presently
it is widely cultivated in America as forage.
“Mr. Lechartier, director of the agronomic station at
Rennes, has experimented with this plant in France; he
obtained yields of up to 25,000 to 30,000 kg of green forage
per hectare. This plant is therefore already known here.”
“As forage, the soja hispida is as rich in protein as clover
(trèﬂe), horse beans or dried kidney beans (les féveroles),
etc.; but it is richer in fats than the other legumes. The seeds
are richer in nitrogenous materials [protein] than other plants
of the same family. Analyses show that they contain 30%
protein, oil, and little starch.
“The seeds of this plant can also be used to make a
cheese (tofou [tofu]) which is a major source nourishment
for the peoples of China and Japan. It is consumed, in effect,

every day and at every meal, as a main dish.
“The production of these two products [milk and
cheese] is very simple. First the seeds are cooked, then
they are pressed strongly to obtain a sort of puree, which
is coagulated by a mineral salt that plays the role of rennet.
The fresh cheese, which is made daily, must be sold and
consumed the same day. It can be used in recipes like
vegetables or meats. However it can also be preserved, either
hot, or by putting it in a salt solution: in this way one obtains
various cheeses which are used as desserts, as following:
“(1). Salted and smoked cheese (Le fromage salé
et fumé), which in both ﬂavor and form bears some
resemblance to gruyere cheese. It can be stored for a rather
long time; (2) Salted cheese (Le fromage salé), white in
color, whose taste somewhat resembles that of goat cheese;
(3) Fermented cheese (Le fromage fermenté). Its color is
white, yellow, or gray, and it ﬂavor is very strong, like that of
Roquefort.
Note 1. It is unclear whether this “fermented cheese” is
simply traditional Chinese fermented tofu, or whether it is
a new creation in which the traditional Chinese product is
somehow made to resemble French cheeses, such Roquefort.
If it is the latter, this would be the earliest document seen
(Oct. 2013) that mentions a Western-style cheese, and it
would be the world’s ﬁrst such product, probably soy-based
and non-dairy.
“The processes which give rise to Chinese milk and
cheese also give residues [okara] which are not lost. They
are employed either as fertilizer, or as feed for farm animals.
Thus nothing is wasted from soybeans. Moreover, the
factories where this plant is processed are very numerous,
and the products made by them are the most moderately
priced. A square or cake of vegetable cheese (carré de
fromage végétal) (11 by 10 by 2½ cm), consumed daily by
one person, costs about one centime, or about one-ﬁftieth the
price of an animal cheese of average price.
“It is of interest, ﬁnally, to compare the products of the
animal dairy with those of the vegetable dairy, not only in
terms of their similarity in appearance, but also in terms of
their chemical composition. It is well known that animal
milk contains a large proportion of casein; the same is true of
vegetable milk, which contains legumine that has the same
chemical formula as casein.
“Furthermore, during processing, the peas (le pois, i.e.
soybeans) undergo a complete chemical and mechanical
transformation which concentrates the nutritive parts and
eliminates the others; it is this which explains the richness of
the vegetable milk and cheese in nutritive principles.
“After all these considerations, you can realize the
interest present in this industry in China.
“It can also be interesting in places where raising
livestock is impossible. It is evident that this would be
more difﬁcult than in the countries which produce animal
milk in large quantities. I am well aware that animal milk
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has a real superiority over vegetable milk, but doesn’t it
also have its disadvantages: Fraud, on the one hand, and its
contagious diseases on the other? Moreover, milk merchants
have various categories of milk at different prices; it is clear
that the most expensive is the best, and vice versa. But the
consumer knows full well that some milk is not of good
quality, yet he is obliged to take it in order to earn money.
Thus it is the fate of the poor to be condemned to drink milk
of inferior quality, and often fraudulent. However, vegetable
milk does not support fraud and cannot transmit contagious
diseases. It is the same for everyone; the poor consume the
same product as the rich.
“Let the culture of soybeans expand therefore in
Europe. One might try to make vegetable milk which will
be destined, not for those who have the means to buy good
milk, but rather for those who can only afford low-price
milk; thus, fraud becomes useless, and this will a beneﬁt for
public hygiene and for the purse of poor people.”
Note 2. This is the earliest document seen (April 2015)
concerning Li Yu-ying. It is also the earliest publication seen
by him on the subject of soya.
Note 3. These proceedings contain a list of attendees and
of excursions. Address: Attaché at the Chinese Legation, and
ofﬁcial delegate.
117. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1905.
Manchuria: Prejudice against modern bean presses. No. 303.
Dec. p. 107.
• Summary: “The chief product of Manchuria, [soy]
beans, is still treated in a primitive manner by many of
the manufacturers of bean oil and bean cake. Even in
Niuchwang [Newchwang], which has been a treaty port for
approximately half a century, the crushing of beans with
heavy stone rollers drawn by mules and donkeys continues
in some of the bean mills. In such primitive institutions the
oil is pressed out of the pulp by hand, wedges driven by huge
beetles [wooden mallets] being used. Steam is becoming
quite popular in cooking the beans after they are crushed,
and in the mills that are equipped with steel steam rollers
for crushing the beans, the steam is used to do the cooking,
but hand-screw pressing machinery still obtains. Indeed,
it is customary for bean-mill men to discourage the use of
hydraulic presses on the theory that the pressure can only be
applied by hand; that it must be applied gradually; and that
a trial of foreign machinery in this part of the manufacture
of bean cake caused, a few years ago, heavy loss to the
enterprising Europeans who attempted it, and resulted in the
up-to-date contrivances being discarded. At any rate, in order
to render the bean pulp of the greatest value for fertilizer,
all of the oil must not be extracted, and it is claimed that to
know just when to remove the pressure requires great skill
and watchfulness.”
Note 1. This is the earliest document seen (Sept. 2016)

that mentions hydraulic presses in connection with China or
Manchuria–where they are apparently not yet used.
Note 2. This is the earliest document seen (Sept. 2016)
that uses the term “bean pulp” to refer to soybean cake or
bean cake. Address: Washington, DC.
118. Fritsch, Jean. 1905. Fabrication et rafﬁnage des huiles
végétales: Manuel à l’usage des fabricants, rafﬁneurs,
courtiers et négociants en huiles [Manufacture and reﬁning
of vegetable oils: A manual for the use of manufacturers,
reﬁners, brokers, and wholesale merchants of oils]. Paris: H.
Desforges–Librairie Générale Scientiﬁque et Industrielle. xv
+ 593 p. Illust. Index. 25 cm. [3 soy ref. Fre]
• Summary: In Chapter 5, “Extraction of oil using solvents”
(p. 133+) is a subchapter titled “Monographs on the oils” (p.
205-431) which is divided into three parts: (1) Fluid, nondrying oils. (2) Solid oils. (3) Drying oils.
In part 3 is a long section on soybean oil (Huile de
Soja hispida {Huile de pois}, p. 421-24). Origin: This oil is
extracted from an herbaceous plant of the legume family; it
originated in China and Japan, where the seeds are of great
value for food use. In recent years this plant has become of
particular interest from various points of view. In Germany,
soybeans are used for the preparation of an artiﬁcial leaven
[levure artiﬁcielle] for distilleries. They contain a ferment
[enzyme] similar to the diastase of malt, which transforms
starch into fermentable sugars. Soybeans also contain 18%
oil, which, when extracted by a solvent, has a density of
0.927. A table (p. 422) shows other constants for the oil and
its fatty acids.
Starting at the top of page 423 we read:
A quick look at the processing of soy oil in China
(Footnote: See Consular Report, 1893, 11 [actually Hosie
1893. “Report by Mr. Hosie on the island of Formosa with
special reference to its resources and trade,” p. 16-17]).
Of the seventeen oleaginous plants cultivated in China,
eight also grow in Formosa: among them, the soybean is by
far the most important from the oil producing point of view.
The soybean is divided in two species: one has seeds that
are yellow on the outside and inside, the other one has green
seeds. These are most probably sub-varieties of the soja
bean.
The process of extracting the oil is worth describing.
The seeds are ﬁrst crushed with a large stone wheel. They are
then reduced to round patties, not very thick, that undergo
two further grindings before being further processed. The
resulting paste (pâte) is then dropped on a square cloth
and placed on a wooden grating that is placed on top of a
caldron of boiling water. After several minutes, the paste
is properly softened by the steam that, passing through the
lattice, reaches into the paste, crossing the cloth. While this
is taking place, another worker prepares a series of soft
packets of carefully woven straw that has also been run
through the steam in order to soften it: the straw will be used
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to wrap the paste that will be inserted in bottomless molds
made from two metallic bands topped by a wooden casing;
the straw is arranged so that it will form the bottom of said
mold. The steamed beans are poured in this improvised mold
and trampled down by foot until the mass is quite hard. The
straw is folded over the top and trampled down so as to form
a covering. The wooden casing is removed and the two metal
bands are brought back, one towards the lower extremity, the
other towards the upper extremity of the paste bloc; the press
load is complete with 6 cakes; it is tightened strongly with
the help of corner pieces.
The oil runs from the press into a reservoir built
into the ground. When the oil stops running, the press is
un-tightened, the iron circles with the soybean cakes are
removed, these are dried for a period of time before being
shipped into the provinces to be used as fertilizer. Treated
in such a fashion, the beans yield about 10 per cent. weight
of oil, and the cakes, when removed from the press, weight
about 64 pounds and are worth about three francs each. They
represent an excellent manure and are carefully macerated
before being spread over the soil.
To show the commercial importance of this industry, it
is sufﬁcient to mention that 60,000 tons of soybean cakes
were exported from Chefoo during the year 1890. And yet
Chefoo is far from occupying the ﬁrst place in this trade;
Newchwang [today’s Yingkou] ships out more than 6 million
francs worth of it per year. There actually is in town four
oil factories working according to European processes;
they are occupied extracting the oil from the soybeans and
manufacturing the soybean cakes that are in great demand as
fertilizer as much in China as in Japan and, most recently, in
Java. In Formosa, where the soybean is also cultivated, oil
is extracted following the above described process but the
manufacturing is limited to serving the local consumption.
The soybean cakes are not exported. The oil is used for
illumination as well as for culinary uses.
Jean Fritsch was born in 1858. Contains 83 ﬁgures
(illustrations) in the text. Address: Ingénieur-Chemiste, Paris.
119. Oshima, Kintaro. 1905. A digest of Japanese
investigations on the nutrition of man. USDA Ofﬁce of
Experiment Stations, Bulletin No. 159. 224 p. See p. 20-33,
40-43, 46-47, 145-53, 168-73. [26 ref. Eng]
• Summary: One section titled “The Soy bean and its
preparations” (p. 23-33) gives detailed discussions of tofu
(including yuba, frozen tofu, kara [okara], and fried tofu),
miso (incl. white miso, red or Sendai miso), shoyu, and
natto. The nutritional composition of each is given, and many
early studies by Western and Japanese scientists are cited.
“Next to rice in importance in the Japanese diet are
legumes, which are universally used... Of the different
legumes used as food in Japan, the soy bean (Glycine
hispida) is by far the most important. According to
agricultural statistics for the years 1879 to 1887, nearly 10

per cent of the cultivated land in Japan was devoted to the
growth of this legume, an area somewhat larger than that
devoted to wheat growing. In the northern Island [Hokkaido]
in 1887 nearly 17 per cent of the total cultivated area was
devoted to the soy bean. The average yearly production
of soy beans amounts to about 360,000,000 kilograms...
A part of the product is of course used for seed, and a not
inconsiderable part is used as fertilizer.*” (Footnote: * “In
northern China soy beans are used to some extent in the
production of oil, which is used for cooking and illumination
[in oil lamps]. The residue from this process [the presscake]
is imported largely into Japan, where it is used as a
fertilizer”). Other legumes widely used in Japan include the
mungo bean (Phaseolus mungo radiatus) and the adzuki
bean (Phaseolus mungo subtrilobata) (p. 23-24).
“Many varieties of soy beans are known, being
designated according to the color, size or shape of the seed,
and the time required for maturity. For example, there are
black, green, yellow, and white varieties, and these are again
designated as early, medium, or late, according to the season
of maturity, and small, medium, and large, according to the
size of the seed. The black soy beans are used chieﬂy for
cooking, with sugar and shoyu; the green variety is also
used in this way, either in the fresh state or after being dried.
But the total quantity of soy beans used in Japan simply for
cooking in the natural state is relatively small, the chief use
being for the different leguminous preparations, the principal
of which are tofu, miso, and shoyu, described beyond. For
the preparation of these products either white or yellow soy
beans are used, preference being given, however, to certain
special varieties for each of these preparations” (p. 24).
There follows a long section on tofu (detailed in a separate
record).
The “larger part of the leguminous food in the Japanese
diet consists of the preparations of soy beans, such as miso,
shoyu and tofu,...” (p. 46).
In Japan, legumes supply about 8% of the protein and
11% of the fat in the diet (p. 137).
Many digestion experiments are described (p. 144-87),
including those with tofu, shoyu, “tofu cake or kara, the
soy-bean residue remaining from the preparation of tofu (see
p. 26),” and yuba conducted in Japan by Osawa and Ueda
(1887), T. Suchi (1887), Kano and Iishima (1899).
Table 91 (p. 191) is a “Summary of results of digestion
experiments with legumes and legume preparations.”
The percentages given are “coefﬁcients of digestibility.”
Experiments No. 6 and 7–soybeans (average): Protein
65.5%, fat (uncertain), carbohydrates (incl. crude ﬁber)
85.7%. Experiments No. 8 and 92–tofu (average): Protein
92.7%, fat 96.4%, carbohydrates (incl. crude ﬁber) 93.3%.
Experiment No. 94–”yuba (soy legumin coagulated):”
Protein 92.6%, fat 95.7%, carbohydrates (incl. crude ﬁber)
86.6%, crude ﬁber 35.5%. Experiment No. 93–”tofu cake
(soy-bean residue [okara]):” Protein 78.7%, fat 84.3%,
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carbohydrates (incl. crude ﬁber) 82.8%, crude ﬁber 89.6%.
Note: This is the earliest English-language document
seen (June 2013) that uses the Japanese word kara to refer to
okara.
Other Japanese foods discussed include adzuki or
adzuke beans (Phaseolus mungo subtrilobata) (p. 24, 170),
dried algae ([sea vegetables] p. 34), and kuzu (p. 170).
Address: Director, Hokkaido Agric. Exp. Station, Sapporo,
Japan.
120. Takenob, Y. 1905. Japan Year Book. Tokyo: Japan Year
Book Ofﬁce. 430 p. See p. 68, 104, 123, 126, 130, 348, 375,
382. [Eng]
• Summary: This book gives statistics for the Japanese
empire: Japan Proper, Korea, and Formosa. At the beginning
of the book, before the title page, are many pages of large
advertisements on unnumbered pages. Likewise at the back
of the book. For example, a full-page ad for Mitsui Bussan
Kaisha (Mitsui & Co. in Europe & America) states that the
company was established in 1876, and that they are “General
Commission Merchants” for the import of [soy] beans, bean
cakes, cotton,...”
The population of Japan Proper (p. 14) was:
1873–33.3 million.
1883–37.0 million.
1898–43.7 million.
1903–46.7 million.
A table of “Weights, measures and moneys” is on the
page after the Table of Contents.
Page 68. In chapter VII on “Finances” is a table titled
“Budget for April 1905 to March 1906. Revenue.” “Tax
on Soy” [sauce] brought in revenue of an estimated 4.541
million yen in 1904 and 5.149 million yen in 1905.
Page 104. In the chapter on “Agriculture,” a table shows
production of beans, including Soja beans and red [azuki]
beans, 1895-1903 (in 1,000 koku). Production of soja beans
increased from:
2.94 million koku in 1895
3.16 million koku in 1896
2.99 million koku in 1897
3.10 million koku in 1898
3.10 million koku in 1899
3.41 million koku in 1900
3.10 million koku in 1899
3.56 million koku in 1899
3.10 million koku in 1901
3.13 million koku in 1902
3.64 million koku in 1903.
Page 123. In the chapter on “Forestry and ﬁshery” is a
section titled “ﬁsh fertilizers” which states: “The demand
of ﬁsh-fertilizers has lately become quite marked, so active
indeed that the supply can hardly keep pace with it. A large
quantity of bean-cakes from North-China [Manchuria]
is therefore arriving in Japan to make good this deﬁcit.

The following table shows the average amount of our
ﬁsh-fertilizers made at home and of Chinese bean-cakes
imported, during the recent ten years. The average for
the last 10 years of “Homemade ﬁsh fertilizers” is 38.891
million kwan [kan] valued at 7.592 million yen, compared
with “Chinese bean-cakes” weighing 20.282 million kwan
valued at 2.524 million yen. Note: The soybean cakes are
much less expensive per unit weight than the ﬁsh fertilizers.
Page 126, 130. The chapter on “Manufacturing industry”
states (p. 126) that the manufacture of sake and soy [sauce]
were among the principal forms of manufacturing in Japan
before the country was opened to foreign commerce. A table
titled “Quantity and value of chief manufactured goods” (p.
130) gives the amount of soy [sauce] made each year from
1894 to 1902. The quantity increased from:
1.329 million koku in 1894
1.409 million koku in 1895
1.505 million koku in 1896
1.528 million koku in 1897
1.532 million koku in 1898
1.838 million koku in 1899
1.557 million koku in 1900
1.717 million koku in 1901
1.762 million koku in 1902
Page 348. The chapter on “War ﬁnance” explains how
Japan is ﬁnancing its present Russo-Japanese war. One way
is through extraordinary special taxes, including an addition
1.13 million yen tax on soy [sauce]. is a “Budget for April
1905 to March 1906.” The two main sources of tax revenue
are Land tax 63.6 million yen, and Tax on liquors 60.5
million yen. Tax on Soy is only 5.1 million yen.
In the Appendix, page 13 (under Group VII) gives the
import tariff list for “Beans, soja” and page 20 (under Group
X) gives the import tariff for “Oil, bean.” There is both a
“General tariff” and a “Extraordinary special tax.”
Page 368: A table gives statistics for “Beans and peas”
exported from Korea, but none for soybeans alone. Address:
Tsukiji, Tokyo, Japan.
121. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor).
1906. Japan, according to Consul Sammons, of Niuchwang
[Newchwang], is buying large quanities of bean cake in
Manchuria for fertilizing her home ﬁelds. No. 2461. p. 9.
Jan. 13.
• Summary: “She pays $15 to $28 gold for it, and imported
about 886,000 tons in 1903. The Manchurian cake has
nitrous properties and seems suited to island soils.”
122. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1906.
Manchurian trade: America supplies one-ﬁfth of imports of
Niuchwang [Newchwang]. No. 2515. p. 11-12. March 19.
• Summary: Consul-General Sammons writes that
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Niuchwang [Newchwang] is “the present trade gateway to
this part of China.”
“The Standard Oil Company transacts the heaviest
individual business of any one company operating here and
is preparing to build large warehouses at this port next spring
in order adequately to meet the steadily increasing demand
for kerosene oil.”
“How our trade may be extended: If America ﬁnds it
desirable to buy [soya] bean cake for fertilizing purposes,
raw silk, hemp, and like articles, the Manchurian trade will
be greatly increased. At present steamers or sailing vessels
coming here direct from Paciﬁc coast ports of America
bring ﬂour and lumber. Those bringing oil direct from the
Atlantic seaboard are compelled to return empty handed
or seek a cargo elsewhere. This state of affairs discourages
direct shipments and increases freight rates. Accordingly, in
the hope of ultimately securing a return cargo for American
ships that visit this port, I have sent samples of Manchurian
bean cake to the Hawaiian Islands and Southern California
for expert examination,...”
123. Meyer, Frank N. 1906. Re: Using beancake for
manuring in China. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 153-54. Letter of 30 March 1906 from
Peking, China, to David Fairchild of USDA in Washington,
DC.
• Summary: “Manuring. Around Soochow [Su-Chou,
formerly Wuhsien, Suzhou in pinyin, a city in southern
Kiangsu (Jiangsu) province on the Grand Canal, just east of
Shanghai], China, they apply a liberal supply of beancake to
the land which is plowed under before planting. When the
plants show signs of being established, they fertilize with
liquid night soil until the cold weather sets in.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer,
China.
124. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1906.
Manchurian commerce: Rush of imports caused congestion
at Newchwang. No. 2543. p. 14. April 20.
• Summary: “Consul-General Sammons reports that
Newchwang’s commerce for 1905 was by far greater
than ever before in the port’s history, being upward of
$53,000,000 gold.”
“High [soya] bean prices: With the price of beans
advancing steadily, the Manchurian farmers are anxious to
produce heavier crops and are therefore making inquiries
concerning nitrogen-collecting bacteria. The former ruling
price for bean cake was $10 and $15 gold per ton, but now
the quotations are $25 and $30 per ton. The increase is due to
the extending use for this fertilizer in Japan and the fact that
many Chinese sugar-cane growers discontinued growing that

staple and have been devoting their ﬁelds to fresh vegetables
for the extreme southern Chinese and Malay Peninsula
markets. Gardening requires heavier applications of fertilizer.
The estimated value of bean cake exported from Newchwang
for 1905 was $3,046,372 gold, and that of [soya] beans
$3,347,150.”
125. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1906.
Manchuria’s trade: [Soya] Beans lead in exports–railway
entension–Congestion in American goods. No. 2548. p. 1-4.
April 26.
• Summary: “Consul-General Sammons, of Newchwang,
writes as follows about the trade of Manchuria during the
year 1905:
“Cotton is king in Manchurian imports, and [soya]
bean products hold a similar place in the export trade. At
the same time the chief produce for home consumption,
both for man and beast, is millet and kaoliang. And while
America continues to sell more to Manchuria at the port of
Newchwang than all other foreign nations combined, Japan
easily takes the lead in exports. Thus Japan and America are
more directly interested in the commerce of Manchuria than
are any of the other nations.”
“Beans and their products: In a general way it may be
said that the chief source of the export trade of Manchuria,
[soya] beans and bean products, was very materially effected
by the presence of the immense armies of both Japan and
Russia. The latter, in particular, consumed large quantities
of bean bread, which was made from beans ground into
ﬂour, and also bean cake was fed to the army horses in
considerable quantities. Bean cake, when saturated with
oil, was likewise used for fuel by the Russians. Exigencies
of a great war while disorganizing inland trade, more or
less, and interfering with export products reaching the
seaboard the result, on the whole, was far from commercial
demoralization as will be shown by the following synopsis
of exports from Newchwang for a number of years [1902 to
1905] and, incidentally, illustrating how Japan is the chief
foreign purchaser of Manchurian products:”
A table shows: Japan’s purchases through Newchwang
totaled $5,204,625 in 1902 and $4,510,205 in 1905.
China’s purchases through Newchwang totaled
$5,723,293 in 1902 and $3,868,329 in 1905.
Purchases by all other nations through Newchwang
totaled $480,839 in 1902 and $348,970 in 1905.
“Why native exports fell off: It will be seen by
examining the attached ﬁgures that the bulk of Japan’s
purchases for 1905, as has been the case during previous
years, were made up of Manchurian beans and bean cake.
The latter is now used in Japan for fertilizing purposes in
place of ﬁsh, the supply of which has been curtailed, bean
cake having been found less expensive:”
A table shows exports of [soya] beans and [soya bean

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 96
cake] to Japan, Canton, Amoy, Swatow, Shanghai, Lungkow,
Tungchow, and all other Chinese ports. These ports are listed
in approximately descending order of amounts purchased.
“The chief reason why China bought comparatively
so small an aggregate from Manchuria during 1905 is
largely explained by the fact that war-time exigencies
either prevented large quantities of beans from coming to
the seaboard or else the vast armies in the ﬁeld (a) either
curtailed the crop or (b) consumed the yield after it was
harvested. Generally the crop was of the bumper order in
Manchuria in 1905. In certain areas the presence of the
armies interfered with the usually abundant yield and, as
previously pointed out, a considerable part of the yield was
consumed by the armed forces.
“Accordingly, with a shortage of beans and other export
commodities, the native exports suffered, as did those to
Japan, compared with 1903. Still, it will be observed that the
total exports for 1904 and 1905 are about equal. In 1904 the
beans and bean cake, on account of Russian occupation of
Newchwang, could not go to Japan and were largely diverted
to China. In 1905, with Japan exercising military occupation
of Newchwang, its bean cake and bean markets were again
supplied in part, and, further, as Japanese buyers will pay
more than Chinese dealers the volume of Manchurian bean
and bean cake exports is therefore turned from China to
Japan.
“At the present time the high, price of bean cake
is practically tantamount to barring it from American
(Hawaiian or Paciﬁc coast points) markets.
“New railway opens market: Still another new feature
is added, in considering the bean and grain market of
Manchuria and China, by the completion of the HankowPeking Railroad. This new line draws of large quantities
of beans and grain from Honan and other provinces where
competition and resulting high prices such as prevail in
Manchuria are unknown. The Yangtse Valley bean cake is
not as rich as that of Manchuria in nitrous properties, but at a
very much reduced price it is ﬁnding a market, via the above
railroad and the Yangtse River boats, at Swatow, Canton,
and other points where the Manchurian bean product has for
years been without rivals. In the meantime the high price of
bean cake for fertilizing sugar-cane ﬁelds in southern China
has caused numerous cane producers to abandon the industry
and engage in the more proﬁtable business of raising fresh
vegetables for the extreme southern China and Malay
Peninsula ports and cities.
“Thus, by the advent of Japan as a bean-buying
nation, an established feature of oriental commerce is
diverted and entirely new channels of trade result to meet
the requirements of supply and demand. Should the price
of Manchurian beans and bean cake continue to average
as high in the future as they have since Japan entered the
market, and all indications point that way, then many of the
Chinese buyers will desert the Newchwang market and make

headquarters at Hankow in order to secure the Yangtse Valley
supply at cheaper rates.”
“Further increases in imports expected:... The war
brought many millions of new money into Manchuria.
This ready cash, a shortage of staple supplies in the remote
interior, together with an unusually heavy fall of snow during
the winter of 1905-6, insuring good crops, may result in still
further record-breaking increases in imports in 1906 and,
more particularly, in 1907.
“Roughly estimated, there is now a visible supply of
upward of 250.000 tons of Manchurian [soya] beans and
millet seed ready for shipment from this and neighboring
markets that utilize Newchwang as a shipping point. This
indicates a fairly active export trade for 1906.
Note: The port Niuchwang is now spelled Newchwang.
126. Ishizaka, S. 1906. Shôyu jôzô fukusan yubun no shiken
[Analysis of the oil obtained as a by-product of shoyu
fermentation]. Yakugaku Zasshi (J. of the Pharmaceutical
Society of Japan) No. 281. p. 589-99. July. [Jap]
127. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1906.
Japan: America ranks third in sales. No. 312. Sept. p. 60-61.
• Summary: Consul Charles B. Harris reports from Nagasaki
on the trade of that consular district: “The ﬁve most
important imports into Nagasaki during 1905 were coal,
valued at $2,708,305; kerosene, at $1,275,342; iron and steel,
$796,833; rice, $664,379, and oil cakes, $549,116. Rice and
oil cakes represent inter-Asiatic trade, a commerce which is
bound to steadily increase... Imports from Great Britain led
in 1905, the amount being $5,394,409, China coming second
with $1,339,649, and United States third with $1,026,011.”
“It is expected that the importance of Nagasaki will be
greatly increased as a transshipping point when the Panama
Canal is ﬁnished...” Address: Washington, DC.
128. Bois, Désiré. 1906. Les plantes potagères indigènes de
l’Indo-Chine [The indigenous kitchen-garden plants of IndoChina]. Journal d’Agriculture Tropicale 6(66):355-58. Dec.
31. [Fre]
• Summary: Mr. Bois, of the Museum, recently returned
from a trip to Indo-China. One of these plants is the soybean
(p. 357-58). This member of the legume family plays a major
role in the diet of the Annamites. It is the soybean (le soja,
Glycine hispida) which the indigenous people call dau tuong.
This plant, which stands about 50-10 cm high, is highly
valued for all of its parts. Its leaves remind us of those of the
haricot bean. Its ﬂowers are very small and violet. They give
birth to a ﬂattened pod, that is hairy and 2-4 round seeds,
white, yellow or black in color, according to the variety.
Before its complete maturity, the seed of the soybean
can be consumed [as a green vegetable] like the seed of
ﬂageolets (haricot ﬂageolet); but it is rather difﬁcult to
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extract from the pod.
It is a food very rich in the element nitrogen, if it is
compared which the seed of wheat, for example. A table
shows that the soybean contains 36.67% nitrogen, vs. 11.9%
for wheat, the soybean contains 17.00% oil, vs. 15.5% for
wheat, and only 6.4% starches and sugars, vs. 61.5% for
wheat.
It is from the soybean that the Chinese prepare the sauce
well known under the name of shoyu, as well as a vegetable
cheese (fromage végétal) [tofu].
In Indo-China, the Annamites use soybeans to make a
sauce known as tuong, which is widely used.
Tuong replaces Nuoc Man [Nuoc Mam] (a ﬁsh sauce) for
seasoning foods; its savoriness is sweet, a little sugary, and it
is often preferred to nuoc man.
Tuong is prepared as follows: grill the soybeans, then
pulverize or grind them, and let them boil in water until the
mass acquires a certain consistency.
Then put the product in a jar. At the end of 7 days add
glutinous rice which has been cooked and fermented [to
make koji]; add some salt. The mixture will be ready in 15 to
30 days.
The soybean also serves to prepare a fresh vegetable
cheese, which constitutes the basis of the diet of the poor of
Hanoi, and of which a large amount is consumed in Tonkin.
This cheese is called dau phu by the Annamites.
To prepare it, soak soybean seeds in water for 2 hours.
Then crush [or grind] them well, then add the mass to water
so that it is well diluted. When water becomes milky, it is
ﬁltered through a coarsely woven sack to separate the liquid
from the solids.
Put the milky water in a boiler; when it comes to a boil,
add a little cold water. Then pour in some sea water, stirring
slowly, until it produces a precipitation comparable to that
which is observed in milk under the action of rennet.
The precipitant is vegetable casein. When pressed, it
becomes small square curds. When completely pressed one
obtains small parallelepipeds of dau phu or tofu. This cheese
must be consumed immediately. It can be conserved in fresh
water for 24 hours. With the addition of salt, it is usable 2-3
days after it is prepared. The soybean, thanks to its richness
in nitrogen, plays a very important role in the food economy
of the Annamites, the Chinese and the Japanese. Because
they contain a large percentage of oil, they are sometimes
called “oil peas” (pois oléagineux).
In Manchuria, the home par excellence of the soybean,
the oil that is extracted from the seed of this precious legume
is used for illumination [in lamps] and as a food. The cake
is an excellent fertilizer. Address: Agricultural engineer
(Ingénieur agronome).
129. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor).
1907. Formosan sugar. Increased production–governmental

encouragement. No. 2802. p. 5-7. Feb. 25.
• Summary: “Consul Julean H. Arnold writes from Tamsui
[near Taipei, Taiwan] that the production of sugar in Formosa
is increasing year after year. The season for 1906 showed
a production of 159,000,000 pounds of brown sugar and a
total of 178,500,000 pounds of all grades. This is 50 per cent
greater than the production of 1905, while in eight years the
production of sugar in Formosa has shown a growth of 90
per cent. Formosa sugar is admitted to Japan free of duty,
although an export duty is imposed upon this sugar when
exported from Formosa to foreign countries.” Note: Formosa
was a Japanese colony from 1895 to 1945.
“Improved fertilizers have been introduced. Among
the new fertilizers in use are goose bone dust, Australian
bone dust, and Manchurian bean cake. The importations of
bean cake in 1903 were 154,835 pounds and during 1905,
477,756; pounds. Peanut-oil refuse was also imported for
fertilizing and used to the extent of 149,040 pounds in 1904,
but has not been popular because of its higher cost. It is
expected that the use of artiﬁcial fertilizers will continue
to increase as the development of the sugar-cane industry
advances.”
130. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1907.
Japanese enterprise in Southern Manchuria. No. 2804. p. 16.
Feb. 27.
• Summary: “A clipping from the China Times furnished by
Consul-General W.D. Straight, of Mukden, states that several
prominent Japanese ﬁnanciers have decided to establish a
company for the manufacture of bean cake in North China.
Factories will be established at Newchwang, Tairen [Dairen],
and three other Manchurian towns, and about 1,500 koku
(7,444 bushels) of beans will be consumed daily. The capital
of the company is to be $2,490,000. Japan is to receive most
of the cake manufactured, the demand in that country for
the product having rapidly increased of late years. The oil
obtained is expected to ﬁnd a market in Germany, where it is
used in soap manufacture.”
131. Ballard, Walter J. 1907. Far Eastern progress. Los
Angeles Times. April 11. p. II4.
• Summary: “The South Manchuria Railway Company is
buying 150 locomotives and other railway equipment and
supplies, to the aggregate value of $5,000,000. Apply to the
Bureau of Manufactures, Washington, D.C., for the names of
Japanese forms holding the speciﬁcations.”
“Japanese enterprise is establishing [soy] bean-cake
factories in Manchuria–the land of beans. The capital of the
company is $2,490,000. Most of the cake manufactured will
be sent to Japan, and the oil to Germany, to be used in soap
manufacture.”
Note. This is the earliest English-language document
seen (May 2014) that mentions the South Manchuria
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Railway or the South Manchuria Railway Co. in a document
that also mentions soy.
132. Funatsu, T. 1907. On different forms of phosphoric acid
in press cakes. Bulletin of the College of Agriculture, Tokyo
Imperial University 7(3):457-59. April. [Eng]
• Summary: This article begins: “Since refuse press cakes
are frequently used as manure, it is of some importance
to determine the amounts of phosphoric acid present in
different forms, as the availability for plants differs very
much in different compounds.” The soybean cake used
extensively as manure in Japan is imported from Manchuria.
A table (p. 458) gives the percentage of phosphoric acid
in three different oilseed cakes: Soybean cake, cotton seed
cake, and rape cake, with herring guano used for comparison.
In soybean cake: Total phosphoric acid 1.38%. Phosphoric
acid as lecithin 0.17%. Phosphoric acid as nuclein 0.23%.
Phosphoric acid soluble in dilute (4%) hydrochloric acid
0.98%.
In soybean cake, the relative amounts of phosphoric acid
(so that the total = 100%) are: Phosphoric acid as lecithin
12.4%. Phosphoric acid as nuclein 16.5%. Phosphoric acid
soluble in dilute (4%) hydrochloric acid 71.0%.
Note: This is the earliest English-language document
seen (Sept. 2016) that uses the term “soybean cake” to refer
to ground, defatted soybeans.
133. Marre, Francis. 1907. Le lait végétal en Chine
[Vegetable milk in China]. Nature (La) (Paris) 35(1776
Supplement):13. June 8. [Fre]
• Summary: The use of milk as food in China is very
limited. The immense empire, which is governed by the Son
of Heaven, is not suited for raising livestock, except in its
northern and western regions, which occupy only a small
part of its total area. Moreover, the climate and nature of the
soil do not permit the culture of forage crops. These purely
geographical reasons are enough to explain why vegetable
milk is consumed abundantly in the majority of Chinese
provinces.
This milk, whose name seems strange and a bit
paradoxical, is made from the seeds of Soja hispida, also
called the oil pea of China (haricot oléagineux de Chine), an
annual plant of the legume family. To obtain it, the seeds are
ﬁrst [ground with water], boiled and then pressed, making a
sort of puree which, when dissolved in water, makes a very
nourishing vegetable milk. When treated with a mineral salt,
which acts much like rennet in milk, it coagulates and may
be made into a kind of cheese (to-fou) [tofu] which plays
an important part in nourishing the Chinese and Japanese
people. It is one of their basic daily foods and can be made
into a great variety of culinary preparations. It is generally
consumed fresh, the day it is made. But it may be cooked,
and preserved by salting or smoking. In commerce, three
principal varieties of vegetable cheese (fromage végétal)

[tofu] are found. One, which is fermented [fermented tofu],
is white, yellow or gray, and has a piquant ﬂavor like that of
Roquefort. The second is white and salty, resembling goat
cheese / goat’s milk cheese. The third is smoked and quite
like Gruyere (gruyère).
In the process of making vegetable milk and tofu, they
recover with care the various by-products [okara, whey]
and use them with ingenuity to nourish their animals and as
fertilizer for their ﬁelds; in this way nothing is lost. Even the
stems of the plant and the pods that envelop the seeds are
used as forage. Thanks to the fact that every part of the plant
can be used, and thanks also to the low cost of manpower in
China, soy cheese (fromage de soja) can be sold for such a
low price that enough to serve a man for a day (110 square
cm of surface by 2.5 cm thick) costs less than a centime
[one-ﬁfth of a U.S. cent], or 50 to 60 times less than an equal
quantity of animal cheese.
As for the food value of soymilk, it is approximately
equal to that of cow’s milk; it contains signiﬁcant quantities
of legumine, whose chemical composition is very close to
that of casein.
Mr. Li Yu-Ying, an attaché at the Chinese legation in
Paris, made soymilk (lait de soja) the subject of an important
presentation at the last dairy congress, and forecast the
introduction of soya (soja) into French culture.
Note 1. This is the earliest French-language document
seen (April 2013) that uses the term to-fou to refer to tofu.
Note 2. This is the earliest French-language document
seen (Aug. 2013) that uses the term lait de soja to refer to
soymilk. As of Oct. 2003 lait de soja is the modern French
word for soymilk. Address: Chimiste-Expert près de la cour
d’Appel de Paris et les Tribunaux de la Seine.
134. Charabot, Eugene; Collot, Georges; Chevron, Maurice;
Villar, Pierre. 1907-1908. Exposition coloniale nationale
de 1907, au Jardin colonial [National colonial exposition of
1907, and the colonial garden. 2 vols. in 1]. Paris: Augustin
Challamel. 270 p. See p. 171. [5 ref. Fre]
• Summary: Soja: The soybean (Le soja; Soja hispida Sieb.
et Zucc, Dolichos soja L.) is a legume of China, Japan
and also Indo-China. It seed is especially used for making
a vegetal cheese, the soy cheese (du fromage végétal, le
fromage de soja) [tofu]. Manchuria is the homeland par
excellence of the soybean, but here it plays the role of an
alimentary oilseed and for illumination, rather than as a
simple food plant, as it does in Indo-China and the rest
of China. Huge quantities of soybeans are exported from
Manchuria–196,680 metric tons in 1903. Nevertheless
Indo-China exports, on average, 2,000 to 3,000 metric tons
a year of soybeans to East Asia. Address: Member, Société
d’histoire naturelle des Ardennes, France.
135. Lan, J. 1907. Le maïs au Tonkin [Corn in Tonkin].
Bulletin Economique de l’Indochine (Hanoi) 10:212-28. Jan/

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 99
June. New Series. See p. 223, 226. [Fre]
• Summary: Soybeans (dau-tuong; Glycine hispida Maxim.)
were interplanted with corn in today’s Vietnam. In 1906
experiments were conducted by Messrs. Borel and Broemer
at the agricultural station of Quang-Ngai; they used soybean
cakes (tourteaux de soja) as a fertilizer for corn. Address:
Sous-Inspecteur d’Agriculture.
136. Royal Botanic Gardens, Kew [England]. 1907.
Ofﬁcial Guide to the Museums of Economic Botany. No.
1. Dicotyledons. Third edition, revised and augmented.
London, Printed for H.M. Stationery Off. by Darling... 236 p.
See p. 65. 19 cm.
• Summary: Page 65 states: “No 192. Soy beans (Glycine
hispida, Maxim.). An annual, cultivated largely in China,
Japan, and India. In the two former countries a sauce known
as Soy is produced in large quantities and in Japan a kind of
cheese or curd cake is prepared known as ‘Natto.’ The chief
products of Manchuria are bean oil and bean cake. The seeds
yield 17 per cent. of an edible oil obtained by expression,
and the residue is made into large circular cakes, weighing
about 60 lbs, similar to that exhibited, used in the East for
feeding cattle and also as manure. Soy is imported into
Europe in barrels and is said to form the basis of most of the
popular sauces.”
Also discusses “Ground nuts. Pods and seeds of
Arachis hypogaea, L.” (p. 63, No. 188), and Kuzu (Pueraria
thunbergiana, p. 66-67, No. 195). Address: Kew, England.
137. Takenob, Y.; Takeda, G. 1907. Japan Year Book. Tokyo:
Japan Year Book Ofﬁce. 616 p. See p. 325, 327, 467, 584,
602. Third annual issue. [Eng]
• Summary: A full-page ad near the front of the book (on an
unnumbered page) for “Mitsui Bussan Kaisha. (Mitsui & Co.
in Europe and America.) Established 1876” states that they
are “General Commission Merchants” for the... Import of
[Soy] Beans, [Soy] Bean Cakes,” etc.
Page 325. A table titled “Manure. Consumption” gives
the approximate volume consumed in Japan at the end of
1905 in 1,000 yen:
Night soil 53,000,000.
Stable manure 47,000,000.
Bean cakes [soy] 13,000,000.
Fish guano 10,000,000.
Artiﬁcial fertilizers 8,000,000...
Page 327. Chapter 14, “Agriculture” (p. 320-337) has a
section that gives production data on “Soja beans” from 1900
to 1905 in koku.
3.562 million koku in 1900
4.069 million koku in 1901
3.136 million koku in 1902
3.647 million koku in 1903
3.710 million koku in 1904
3.261 million koku in 1905.

The same table gives production of “Red [azuki] beans
which ranged from a high of 924,573 koku in 1901 to a low
of 708,712 koku in 1902. Thus, in 1901 production of azuki
beans in Japan was about 23% of that of soja beans [soy
beans].
Page 467. In chapter 28, “Foreign trade” (p. 467-95), is
a list for the “New import tariff schedule.” “Import tariff,”
with an entry in Group II (Grains and seeds) for “Beans,
soja.” The tariff is 0.43 yen per 100 kin. On the next line
is an entry for “Beans, red or white (small) (Phaseolus
subtrilobata).
Page 605. A table gives the amount of ash, animal
manure and [soy] bean cake used on cotton ﬁelds in Korea.
There is no information speciﬁcally on soja beans in the
chapters titled Formosa, Karafuto [South Sakhalin Island], or
Manchuria. However there are statistics for “Peas & beans”
(1901-1905) in tables on pages 584 (Formosa [Taiwan],
production in koku) and 602 (Korea, exports, 1902-1906,
value in yen). Address: 1. Prof. at Waseda Univ. and Late of
the Japan Times; 2. Editor of the Paciﬁc Ocean and Late of
the Kokumin. Both: 9, Yariya-cho, Ginza, Tokyo, Japan.
138. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1908.
Trade routes to Tsingtau. How goods are received and
shipped to the interior. No. 3188. p. 6-7. May 28.
• Summary: “Consul Wilbur T. Gracey, of Tsingtau,
furnishes the following information relative to the trade
routes to and from that Chinese port:
“The port of Tsingtau is situated in the German Colony
of Kiaochow, 298 miles north of Shanghai; 7,000 miles
from San Francisco; 13,984 miles from New York, via Suez
and Liverpool; and 1,738 miles from Manila. The harbor
entrance is 300 meters wide (1 meters = 1.09 yards) and 10½
meters deep, with a total length of pier construction of 3,000
meters. Harbor accommodation can be found for thirty ships,
and there is also good anchoring ground in the roadstead.
“The railway line running into the interior of
Shantung Province connects directly with the wharves, and
transshipments can be made from ship to car direct.
“The principal exports are straw braid, [soya] bean
and peanut oil, bean-cake [beancake] (fertilizer), felt caps,
goatskins, and fresh vegetables and fruits. The principal
imports are cotton and woolen goods, cotton yarn, kerosene,
old iron, brass buttons, aniline dyes, window glass, matches,
needles, sugar, and opium.” Address: Washington, DC.
139. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1908.
Chinese cattle trade. Shipments to Vladivostok–Thrifty local
dairy stock. No. 3201. p. 6-7. June 13.
• Summary: “Consul Wilbur T. Gracey, of Tsingtau,
transmits the following report regarding cattle in the Chinese
province of Shantung:...
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“Cattle are not grown in China to any great extent; there
are no large cattle ranches, each small farmer raising such
stock as he may himself need. Cows are not used for milk
by the Chinese people, but are yoked with oxen, or with any
other available animal, and used in cultivating the ﬁelds.”
“Cows for milk foreign breeds: In a few places in the
province, especially those towns where Occidentals are
living, the Chinese raise cows for milking purposes, and
even the better-class natives are taking kindly to the use of
milk. It is the fear of typhoid germs in the milk that makes
the sale of the tinned products so large among the foreign
population of this country.” I am informed by Doctor Martini
[a German bacteriologist, for many years chief assistant to
Doctor Koch] that a most curious fact has been discovered
by him and his assistants in relation to the percentage of
butter fat contained in the milk of the Chinese cows. These
locally grown animals are much smaller than our home cows,
and give a much smaller quantity of milk, but it contains
7 to 8 per cent fat, while cows’ milk in the United States
seldom yields more than 2 to 3 per cent fat, and 4 per cent
is considered extraordinary. This increased percentage of fat
is said to be due to the bean cake fed to the animals here.
Peanuts and [soya] beans are grown throughout this province
in large quantities, and crushed into peanut oil and bean oil,
which is exported in large quantities. The refuse from the
mills is pressed into round cakes, measuring about 18 inches
in diameter and 2 to 3 inches thick, which is largely exported
to Japan for use as a fertilizer, and is fed to cows, oxen, and
all draft animals. The bean cake when used is pounded up in
rough granite mortars and mixed with the animals’ food, and
all domestic animals in this country seem to appreciate its
peculiar ﬂavor.
“The large percentage of fat contained in the milk here
makes it unsatisfactory for drinking purposes, especially for
children, but it produces excellent butter in large quantities,
there being very little waste material, and it is so easily
manufactured that merely shaking the milk in a stoppered
bottle for a few moments will produce butter.” Address:
Washington, DC.
140. Wileman, A.E. 1908. Japan: Report for the year 1907 on
the trade of the consular district of Tainan (South Formosa).
Diplomatic and Consular Reports, Annual Series (Foreign
Ofﬁce, Great Britain). No. 4083. 19 p. July.
• Summary: A table (p. 14) shows returns of imports from
Japan from 1902 to 1907. The value of Soy [sauce] imports,
which averaged £3,863 for the 5 years 1902-06, was £3,653
in 1906 and £6,764 in 1907. No quantities are given.
Table II (p. 15) shows returns of exports from the open
ports of Anping and Takow from 1902 to 1907. [Soybean]
“oil cake” was exported to Amoy, where it was used for
manure. The value of oil cake exports, which averaged
£2,001 for the 5 years 1902-06, was £1,626 for 16,572 cwts.
[1 cwt = hundredweight = 112 pounds] in 1906 and £795 for

6,647 cwts. in 1907. Also exported were hemp, lungan (pulp
or dried), and sesamum seed. Address: British Consul.
141. Grifﬁths, E.A. 1908. Japan: Report for the year 1907 on
the trade of the consular district of Shimonoseki. Diplomatic
and Consular Reports, Annual Series (Foreign Ofﬁce, Great
Britain). No. 4106. p. 1-15. Aug.
• Summary: A folded map shows the Consular District of
Shimonoseki, comprising the prefectures of Yamaguchi,
Hiroshima, Fukuoka, and Oita. Shimonoseki is a seaport city
located just north of Kyushu, on the Shimonoseki Strait, in
Yamaguchi prefecture at the southwest extremity of Honshu.
Opposite Shimonoseki, on the northern tip of Kyushu, is the
city of Moji. There are also two specially opened ports of
Wakamatsu and Hakata–in northern Kyushu. At the center
of the map is the Inland Sea, southwest of which is the large
island of Shikoku.
In the section on “Imports” under “Manure” we read
(p. 6) that the “increase in imports of oil cake “was very
large, amounting to 20,732 tons in quantity and 146,052l.”
[British pounds sterling] in value over the ﬁgures for 1906.
Fish manure was imported from Korea and 9,373 tons of
phosphate rock was imported from Christmas Island. “This
phosphate rock is manufactured into superphosphates for
fertilizing purposes at the phosphate works situated at the
western entrance to the Straits if Shimonoseki.”
A table (p. 12-13) titled “Return of Principal Articles
of Import into the Ports of Shimonoseki and Moji during
the Years 1906 and 1907, and Average for the Five Years
1902-06” shows that import of “beans, pulse, &c.” decreased
21,719 tons in 1906 to 19,077 tons in 1907, with 85.9%
of the value coming from Corea [Korea] and 13.1% from
China.
Four types of manure are imported (p. 13): The great
majority is “oil cake,” followed by ﬁsh, phosphates, and
other. Imports of oil cake increased from 49,574 tons in
1906 to 70,306 tons in 1907; most of this came from China.
Address: British Consul, Shimonoseki, Japan.
142. Nishiyama, Y. 1908. Daizu abura ni tsuite. II. [Soybean
oil. II]. Kogyo Kagaku Zasshi (J. of the Society of Chemical
Industry, Japan) 11(126):747-68. Aug. [Jap]
• Summary: A detailed discussion of the physical and
chemical characteristics of soy oil (daizu abura), and its
composition. Soy oil can be used to make a substitute for
India rubber and a lubricating oil. The author studied the
extent to which it can be used as a substitute for linseed oil,
and what happens when it is heated and air is blow in.
Note 1. This is the earliest document seen (Oct. 2017)
stating that soya bean oil can be used as a lubricant, or as a
rubber substitute. Address: Kôgaku-shi, Japan.
143. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1908.
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Bean cake in China. An opening for American machinery in
its manufacture. No. 3286. p. 11. Sept. 23.
• Summary: “Vice-Consul C.L.L. Williams, of Chefoo,
furnishes the following; report, prepared by Marshal
Edgar Kopp, of that consulate, concerning the export and
manufacture of Chinese bean cake:
“The export of bean cake from North China is almost
monopolized by Chefoo, Newchwang, and Dalny [Dairen].
Newchwang, being nearest to the bean ﬁelds of Manchuria,
leads at present, but Dalny threatens to become a serious
competitor, having excellent harbor and railway facilities.
During the ﬁrst quarter of 1908 the total exports of bean cake
from all Chinese ports amounted to 321,910,497 pounds,
of which 132,235,649 pounds were exported from Dalny,
51,059,099 pounds from Chefoo, 59,079,765 pounds from
Hankow, 35,064,652 pounds from Chinkiang, 23,156,231
pounds from Shanghai, and only 17,675.853 pounds from
Newchwang, although 50 per cent of the total exports from
all ports during the year 1907 were from Newchwang.
“The exports of bean cake from Chefoo go to southern
Chinese ports, while those from Newchwang go chieﬂy to
Japan, where it is used, with great success, as a fertilizer on
the rice and sugar-cane ﬁelds; it is also extensively used for
cattle and hog feed.
“Mode of manufacture: The manufacture of bean cake
is conducted in a very primitive way. The work is done by
hand, no steam or machinery being used, and there should
be an opportunity to introduce some American machinery to
replace the antiquated manner of forming and pressing.
“The by-product, bean oil, is of very good quality, and,
if the beans are good, about 45 pounds of oil is got out of
5 bean cakes, each cake weighing over 100 pounds. It is
extensively used for cooking purposes, and sells for $4.50
per 135 pounds. Chefoo has about 70 bean-cake [beancake]
factories, each of the largest employing 12 men, whose
wages are about 6 cents gold per day, including board and
lodging. The daily output of each factory is 120 cakes, which
sell for 81 cents gold per cake. [Full descriptive information,
by the consul, concerning the manufacture of bean cake, is
ﬁled in the Bureau of Manufactures.]”
See also: Monthly Consular and Trade Reports. 1908.
“Milling in China...” No. 338. p. 100-01. Nov. Address:
Washington, DC.
144. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1908.
Chinese bean oil. Manufacture into oil and cake in Shantung.
No. 336. p. 114-15. Sept.
• Summary: “Consul Wilbur T. Gracey, of Tsingtau,
transmits the following report relative to the production
of [soya] beans and bean oil in the Chinese province of
Shantung:
“One of the principal exports of Tsingtau is bean
oil, produced in the Shantung hinterland, amounting in

1906 to 146,160 hundredweight, in addition to 108,859
hundredweight of peanut oil. In the same year the export
from all China of bean oil, peanut oil, tea oil, wood oil, etc.,
was 430,866 hundredweight, valued at $8,504,440 United
States currency. The export of the oils alone from Tsingtau
during the year 1906 was valued at $952,428. The refuse
from the beans was pressed into bean cakes and exported
from China to the amount of 2,423,834 hundredweight,
valued at $10,136,611, the shipments from Tsingtau being
57,457 hundredweight. The method of producing the oil
cakes may be of interest.
In Shantung province only one crop of beans is
grown annually, a Chinese mau (4,200 square feet) of land
producing about 300 pounds of beans, 10 per cent of which
is saved for planting and the remainder sold or made into
bean oil and bean cakes. It is estimated that 10O pounds of
beans will-produce approximately 10 pounds of oil.
“The vines are grown on a wooden framework. Small
pine poles or stout bamboos form the upright stanchions,
with crosspieces of smaller bamboos, and a series of even
smaller poles covering the whole roof of the structure and
supporting the weight of the vines. The cost of the large
stanchions is from $1 to $2 gold each, large bamboos being
about 25 cents to 50 cents each, and the smaller ones from 5
to 10 cents.
“Harvesting and pressing: The bean vines are cut
entirely by hand with a primitive hook-shaped knife
manufactured from iron and sold at a small price... They are
dried on the hillsides or on the thrashing ﬂoor of the village
and the pods removed by a small stone roller pulled by an ass
or, occasionally, by the farmer’s wife or by the use of a ﬂail.
Each village farmhouse has its thrashing ﬂoor, a patch of
smooth ground about 50 feet square. The beans are separated
by winnowing, a small wooden fork or shovel being used to
throw pods in the air on a windy day, the chaff being carried
away by the wind. No modern machinery is used for any of
these processes.
“The oil is extracted and bean cakes manufactured in
one process. A rough press is constructed of wood and iron,
a sketch of which is forwarded [and ﬁled at the Bureau of
Manufactures]. A cylinder of iron has a solid wooden top,
upon which a crossbeam is supported which runs through
a long slit in two heavy poles on either side of the cylinder.
These stout wooden stanchions are from solid pieces of
wood, planted solidly in the ground.
The beans are boiled for some time to soften them, then
measured off into rough cloth bags. Four of these bags are
placed in the iron cylinder, separated by round slabs of wood.
A heavy cover is placed on top, the strong pole placed across
this and through the slits in the upright stanchions, small
wedges driven in between the cross pole and the stanchions,
and with continual driving of more and more wedges the oil
is extracted from the beans, running off into a trench which
surrounds the cylinder, the beans in their bags being pressed

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 102
into cakes about 18 inches in diameter and about 3 inches
thick. The cloth bags are then removed and preserved for
future use, the resulting hard cake being the well-known
bean cake of China.
“In Shantung Province bean cakes are manufactured
principally in and near the towns of Kiaochow and Kaumi,
though bean-cake presses can be found in use outside most
of the big cities to the north of Tsingtau.
“Shipping and prices: The average price of bean oil is
from 4½ to 6 cents per pound. Most of the shipping of these
products is carried on by natives almost entirely by Chinese
vessels, each carrying 300 to 400 ‘baskets’ of oil. These
baskets are really large jars–a basket contains about 200
pounds of oil–with earthenware covers, which are sealed by
paper seals, the entire jar being covered with a willow basket
work for protection, and it is from this covering that they
derive their name.
Bean cakes are not packed, being easily transported as
though they were solid pieces of wood. The average price is
about 1½ cents gold for 1.33 pounds, and a whole cake sells
at 60 cents to 70 cents. They are sent in large quantities to
other parts of China and to Japan, where they are used for
feeding cattle and fertilizer. The oil is exported principally to
South China.
“A peculiar fact which has recently been communicated
to me is that cattle fed with a certain amount of bean cake in
their food produce milk which contains from 7 to 8 per cent
butter fat, while the ordinary cow’s milk contains only about
3 to 4 per cent of fat.” Address: Washington, DC.
145. Hall, J.C. 1908. Japan. Bean oil industry: Sample of oil
on view. Board of Trade Journal (London) 63:184-85. Oct.
22.
• Summary: Reports that “bean oil in Japan... is very simply
manufactured from the soy or soja bean (soja hispida),
grown there and also largely imported from China and Corea.
The beans are thoroughly steamed and immediately pressed
by machinery, the resultant oil being run into tanks. There
it is allowed to settle and purify, the product being a light
yellow oil, suitable as material for food and for industrial
purposes. The residue is used as manure and as food for
cattle. The total production of oil is about 700 tons per
annum, the price averaging about 20 l. 4s. [£20 4 shillings]
per ton. So far this oil has been consumed principally in
Japan; recently, however, it has been exported successfully.
“A sample of the oil may be seen on application at the
Commercial Intelligence Branch of the Board of Trade, 73
Basinghall Street, London, E.C.” Address: I.S.O., British
Consul-General, Yokohama, Japan.
146. Hausser, -. 1908. China: Report for the year 1907 on the
trade of Swatow. Diplomatic and Consular Reports, Annual
Series (Foreign Ofﬁce, Great Britain). No. 4125. p. 1-14.
• Summary: A map shows the area around Swatow.

“Native imports. Bean cake–Owing to the diminution in the
production of sugar in this district the importation of bean
cake has fallen off by 30 to 40 per cent. Some 20 years ago,
when the sugar growing industry here was at the height of
its prosperity, the import of bean cake was from 3,500,000
to 4,000,000 pieces per annum, of which 3,000,000 to
3,500,000 pieces came from Newchwang [Manchuria] and
the balance from Chefoo. The Newchwang market was
then controlled entirely by the Swatow buyers, the Japanese
taking only about 500,000 pieces each year. At present it is
they who rule the northern market for bean cake, the ﬁsh
which they formerly used as fertiliser, in the form of ﬁsh
guano, being now dried and salted and sent to China for sale
as food.”
Table II (p. 12), titled “Return of principle articles
of native import (net) during the Years 1906 and 1907”,
shows imports to Swatow of bean cake decreased from
3,159,276 cwts. in 1906 to 2,199,443 cwts. in 1907 [1 cwt =
hundredweight = 112 pounds]. Imports of beans decreased
from 1,070,357 cwts. in 1906 to 774,414 cwts. in 1907.
Imports of oil (bean, castor, groundnut, &c.) decreased from
16,050 cwts. in 1906 to 12,348 cwts. in 1907. Table III (p.
12-13), titled “Return of principal articles of export of native
produce from Swatow during the years 1906-07”, shows an
increase in the export of oil (bean, castor, groundnut, &c.)
from 24,527 in 1906 to 29,498 in 1907. A table (IV; p. 13),
titled “Return comparing values of 1907 with average values
from 1902-06 for the principal articles of import and export”,
shows that native imports of beans and bean cake decreased
from 1,022,189 on average from 1902-06 to 817,243 in
1907. Address: Consul.
147. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1908.
Agriculture. Farm crops and methods. Japan. No. 337. p. 9599. Oct.
• Summary: “Consul Hunter Sharp, of Kobe, transmits the
following review of agricultural conditions in Japan,...”
According to the 1906 census, Japan has a population of
48,304,397. “Sixty per cent of the people are agriculturists,
and yet on account of the mountainous nature of the country,
only about one-sixth of the total area is under cultivation.”
“On the land known as rice ﬁelds, wheat, barley, or rape
seed are sown about November, the crop being gathered the
following June. Immediately afterwards the rice is planted,
and is harvested in October. On the upland ﬁelds either
wheat, barley, or rape seed is sown and harvested at the same
season as above mentioned; after which corn, cotton, beans,
panicum miliacum [millet], and various vegetables are sown,
maturing at different times.”
“Fertilizers freely used:... In 1906 the importation
into Japan of oil cake alone amounted to $7,793,766, of
which China supplied $7,436,958; ammonium sulphate,
$2,637,751, to which Great, Britain contributed $2,543,264,
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while the United States sent nitrate of soda to the value
of $34,236; oil cake, $3,823; and phosphorites, $74,211,
aggregating $112,270.” Note: We are not told what kind of
oil cake the USA exported to Japan, but it was not soya bean
cake.
“One year’s crop: According to the statistics of 1906 the
agricultural products of Japan are given as follows: Rice, the
chief crop, has an acreage of 7,104,072, with a production
of 229,794,826 bushels; barley comes next, with 3,359,238
acres and a production of 81,407,291 bushels; wheat, the
principal crop in other grain-producing countries, occupies
only 1,086,118 acres, with a yield of 19,664,325. An average
crop for these three is about 30 bushels per acre. Other
agricultural products are:” The ﬁrst two crops shown in this
large table are: Soy beans 17,655,973 bushels. Small red
[azuki] beans 4,449,408 bushels.
A table titled “Exports of agricultural products” in U.S.
dollars for 1902-1906 lumps together “Beans, pease, and
pulse,” which grew from $45,903 in 1902 to $76,051 in
1906. Exports of peanuts decreased from $175,585 in 1902
to $150,102 in 1906. Japan’s largest agricultural export, tea,
accounted for about 90% of total exports (worth $5+ million)
during this period.
A table titled “Imports of agricultural products” in U.S.
dollars for 1902-1906 lumps together “Beans, pease, and
pulse,” the second largest import category, which grew from
$2,881,780 in 1902 to $4,839,708 in 1906. Most of these
beans are supplied in about equal proportions by China and
Korea. Japan’s largest agricultural import, rice, accounted for
about 70% of total imports (worth $13 to $39 million) during
this period.
“Agriculture in Formosa and Sakhalin:... Japanese
Sakhalin has a total area of 12,582 square miles, of which
89,296 acres can be cultivated, and in 1906 the population
was 8,569. The agricultural products are barley, wheat, rye,
oats, potatoes, peas, kidney beans, soja beans, red beans,
hemp, ﬂax, and vegetables. Of these the most successful are
potatoes, barley, rye, oats, and wheat, and in a lesser degree
peas, hemp, and ﬂax.” Soy beans are not mentioned under
Formosa. Address: Washington, DC.
148. Harrington, -. 1908. Japan: Report for the year 1907 on
the trade of the consular district of Yokohama. Diplomatic
and Consular Reports, Annual Series (Foreign Ofﬁce, Great
Britain). No. 4165. p. 1-47.
• Summary: Yokohama is Japan’s leading port, accounting
in 1907 for about 40% of all imports. Germany exported
£13,000 in oil and bean cake to Japan (perhaps transshipped
from China; p. 13). Japan’s main imports from China via
Yokohama included raw cotton £362,000, oil and bean cake
£296,000, and soja beans £73,000 (p. 14). There was a small
increase in the export of soy [sauce] to Canada (p. 16; no
amounts are given).
A ten-page table (p. 22-32) titled “Imports into the Port

of Yokohama during the Years 1905-07” shows the import
of “oil cake” used as manure rose from 61,830 tons worth
£281,870 in 1905 to 88,520 tons worth £461,460 in 1907 (p.
32).
A table (p. 34) titled “Exports from the Port of
Yokohama during the Years 1905-07” shows the value of
the export of “soy” [sauce] (mostly to the United States and
Hawaii) rose from £42,007 in 1905 to £59,900 in 1907;
no quantities are given. Groundnuts, rice, seaweed, and
Bêche-de-mer (sea slug, trepang) were also exported from
Yokohama. Address: Acting British Vice Consul, Yokohama.
149. USDA Bureau of Plant Industry, Inventory. 1908. Seeds
and plants imported during the period from July, 1906 to
December 31, 1907. Nos. 19058 to 21730. No. 13. 192 p.
Dec. 4. Also titled USDA Bureau of Plant Industry, Bulletin
No. 132.
• Summary: Soy bean introductions: Glycine hispida.
19183/19184/19186. “From Manchuria. Received
through Mr. F.N. Meyer, agricultural explorer, August 28,
1906. A collection of seeds as follows:
“19183. From Newchwang. ‘(No. 255a.) A small variety
of the black soy bean. Used to make bean oil from, the
remaining expressed material, known as bean cake, being
exported to Japan and southern China as a very valuable
fertilizer.’ (Meyer.)
“19184. From Newchwang. ‘(No. 256a.) A large variety
of the black soy bean. This is a very rare variety and is used
for food: also for making a superior oil.’ (Meyer.)
“19186. From Newchwang. ‘(No. 258a.) A mediumsized, greenish soy bean. This variety is the one most
commonly used to extract bean oil from, the remaining
yellow material, in the form of large, ﬂat cheeses [actually
cakes], being exported to different parts of Japan and
especially to southern China as a very valuable fertilizer.’
(Meyer.)” [Note: Piper and Morse (1910, p. 52) state that this
variety was later named “Morse.” They list no variety named
“Virginia.” But I. Cunningham (1984) states that this variety
was later named “Virginia.”]
19980-19987. “From Yokohama, Japan. Received
through L. Boehmer & Co. [seedsmen], March 19, 1907.
“19980. Received under the name of ‘Fuiri Mame,
the speckled soja bean.’ [The scientiﬁc name is listed as
Phaseolus vulgaris; the common name as bean. Clearly this
is not a soy bean.]
“19981. Received under the name of ‘Shiro Mame, the
white soja bean.’
“19982. Received under the name of ‘Kuro Mame, the
black soja bean.’
“19983. Received under the name of ‘Daizu or O-mane,
Dolichos soja.’
“19984. Received under the name of Wase or Natsu
Mame, early summer bean.’
“19985. Received under the name of ‘Nagate Mame,
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middle late bean.’ Note: Later referred to as Haberlandt.
“19986. Received under the name of Okute Mame, ‘late
bean.’
“19987. Received under the name of Kuro-Teppo Mame,
round, middle-late bean.’
20011. “From Ko-bau, northern Korea. Received
through Mr. Frank N. Meyer, agricultural explorer, February
20, 1907. ‘(No. 318a, Aug. 12, 1906.) A green variety of soy
bean growing at high elevations. This variety is eaten as a
food and is mostly grown in broad strips between buckwheat;
a very late ripener. Seems to be the most northerly variety of
soy bean seen yet and will do well in cool climes.’ (Meyer.)”
20405-20412/20414. “From Siberia. Received through
Mr. Frank N. Meyer, agricultural explorer, February 28,
1907. A collection of seeds, as follows:
“20405. From Khabarovsk. ‘(No. 643a, Nov. 15,
1906.) Round, yellow soy beans purchased in the market at
Khabarovsk. The Chinese let these beans sprout and use the
sprouts all winter as a vegetable. Oil is also extracted from
this variety, and the cakes thus formed make a very nutritious
food for horses.’ (Meyer.)
“20406. From Khabarovsk. ‘(No. 644a, Nov. 15, 1906.)
A yellow soy bean purchased in the market at Khabarovsk.’
(Meyer.)
“20407. From Merkoechofka. ‘(No. 645a, Oct. 25,
1906.) A brown-black variety grown in eastern Siberia; does
not scatter [its seeds] when ripe and is very late in ripening,
as it is harvested in the last half of October. Is used for food,
being boiled with millet. This variety seems to have come
originally from more southern regions, as the season here is
somewhat short for it.’ (Meyer.)
“40408. From Khabarovsk. ‘(No. 647a, Nov. 8, 1906.)
Black soy beans obtained from Mr. V.T. Kovaleff, in charge
of the experiment station at Khabarovsk. These seeds came
originally from Manchuria in 1899 and are ripening here
to perfection, while the light and dark yellow varieties do
not ripen well at all. Are used for food for domestic animals
when boiled, and are also sometimes fed in the green state.’
(Meyer.)
“20409. From Merkoechofka. ‘(No. 648a, Oct. 25,
1906.) Very small, brownish beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20410. From Merkoechofka. ‘(No. 649a, Oct. 25,
1906.) Very small, black beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20411. From Merkoechofka. ‘(No. 650a, Oct. 25,
1906.) Very small, dull-black beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20412. From Merkoechofka. ‘(No. 651a, Oct. 25,
1906.) Brown soy beans found mixed with No. 645a (S.P.I.
No. 20406).’ (Meyer.)

“20414. From Merkoechofka. ‘(No. 653a, Oct. 25,
1906.) Small, black soy beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)”
20629/20699.
“From northern Europe, Siberia, and eastern Asia.
Seeds collected by Prof. N.E. Hansen, of the agricultural
experiment station, Brookings, South Dakota, in 1906 while
traveling as an agricultural explorer for the Department of
Agriculture on an extended trip through Scandinavia, Russia,
Siberia and returning through China and Japan. Received
March 1907.
“20629. From Manchuria. ‘(No. 109.) Variety Hoo-andooh. Used for human food and for fodder in Manchuria and
brought from that country by a Russian student-soldier after
the Russo-Japanese war.’ (Hansen.)
“20699. From Ussurie [Ussuri] province, Paciﬁc coast
section, Siberia. ‘(No. 179.) From the farm of Mr. Fick, near
Nicolsk.’ (Hansen.)”
20797/20798. “Received through Mr. Frank N. Meyer,
agricultural explorer, April 3. 1907.
“20797. From Shanghai, China. ‘(No. 722a.) Black
soy beans obtained through Dr. S.P. Barchet, of the U.S.
consulate at Shanghai. These beans come from Chin-hua-fu,
Chekiang province, and are used apparently as a second crop
on low-lying rice ﬁelds, and may as such be very valuable
for the Southern States. They are mainly used as a food for
domestic animals. It seems that they are sown broadcast after
the sowing of the rice crop; speciﬁc details are not obtainable
just now.’ (Meyer.)
“20798. From Shanghai, China. ‘(No. 723a.) Brown
soy beans obtained through Dr. S.P. Barchet, of the U.S.
consulate at Shanghai. These beans come from Chin-hua-fu,
Chekiang province, and are used apparently as a second crop
on low-lying rice ﬁelds, and may as such be very valuable
for the Southern States. They are mainly used as a food for
domestic animals.’ (Meyer.)”
20854. “From Harbin, Manchuria. Received through Mr.
F.N. Meyer, agricultural explorer, April 11, 1907. ‘(No. 675a,
Dec. 15, 1906.) Green soy beans; Chinese name Ta shing
toa. These are boiled and used as food, and the sprouts of the
germinated beans are also used as a vegetable throughout the
winter months.’ (Meyer.)”
20892/20893. “From Kobe, Japan. Presented by Hon.
Hunter Sharp, American consul, who purchased them from J.
Ikeda & Co., Tokyo, Japan. Received March 25, 1907.
“20892. White.
“20893. Green.”
21079/21080. “Received through Mr. Frank N. Meyer,
agricultural explorer, June 21, 1907.
“21079. From Tiëling, Manchuria. ‘(No. 693a, Jan. 18,
1907.) A light green soy bean; Chinese name Shing toa. This
bean is used to produce bean oil and bean cake. The variety
is very rarely seen.’ (Meyer.)
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“21080. From Tiëling, Manchuria. ‘(No. 694a, Jan. 18,
1907.) A dark green soy bean; Chinese name Li dau shing.
This bean is used as a vegetable throughout the winter
months, being eaten boiled after it has sprouted slightly.
This variety is the most expensive of all the soy beans and is
eaten by the better classes of Chinese; sent also from Harbin
under No. 675a (S.P.I. No. 20854.)’ (Meyer.)” Note: This is
the earliest English-language document seen (Oct. 2004) that
uses the term “dark green” to describe the color of a soybean.
[Notice the large number of seeds introduced by Frank
Meyer during this period.]. Address: Washington, DC.
150. Takenob, Y.; Takeda, G. 1908-1909. Japan Year Book.
Tokyo: Japan Year Book Ofﬁce. See p. 334, 336, 391. Fourth
annual issue. [Eng]
• Summary: In chapter 18, “Agriculture,” the section titled
“Manure. Consumption.” states that the value of the top
seven sources (in million yen) in 1905 were: Night soil (53),
stable manure (47), bean cakes [soybean] (13), ﬁsh guano
(10), artiﬁcial fertilizers (8), rice bran (4.3), and bones (0.9).
Total 136.2.
In the section on “Staple farm products” is a subsection
titled “Beans, sweet potatoes, and potatoes,” which includes
production ﬁgures for Soja Beans and Red Beans [Azuki]
from 1902 to 1906.
Note: According to the table of weights and measures at
the front of this Year Book, one koku dry = 4.962 bushels.
For Soja beans: 1902–3,130,000 koku [= 15,531,060
bushels]. 1903–3,647,000 koku. 1904–3,710,000 koku [=
18,409,020 bushels]. 1905–3,261,000 koku. 1906–3,557,000
koku.
For azuki beans, production ranged from a low of
708,000 koku in 1902 [23% as much by volume as soja beans
that year] to a high of 918,000 koku in 1903 [25% as much as
soja beans that year].
By contrast in 1903, production of rice was 46,473,000
koku (12.7 times as much as soja beans), and production of
barley was 7,462,000 koku (twice as much as soja beans).
A section on “Japanese wine and soy” is also in Chapter
18, titled “Industry.” The second part of this section, titled
“Soy” (and meaning soy sauce or shoyu) states (p. 391): “For
soy the prefecture of Chiba, which is contiguous to Tokyo
municipality, heads all other places on the list. Parched
wheat mixed with salt and beans is a principal ingredient.
The process is still far from scientiﬁc, and several patented
processes, notably that by Mr. Suzuki, do not seem to have
attained ideal perfection. The production in recent years is as
below:”
The part on “Saké” above this notes: “For sake, the
national liquor brewed from rice, the ‘Five villages of Nada,’
situated about midway between Osaka and Kobe, are the
most noted center of production in Japan. What is interesting
is that the fame of ‘Nada sake’ is generally attributed not so
much to the long experience of the brewers at Nada as to the

peculiar quality of water in certain wells existing in the ﬁve
villages. The general opinion is that certain bacilli found in
the water possess the virtue of imparting peculiar agreeable
ﬂavor to the liquor.” Address: Japan.
151. Agricultural Bureau, Department of Agriculture and
Commerce. 1908. Agriculture in Japan. Tokyo: Agricultural
Bureau, Department of Agriculture and Commerce. x + 455
p. See p. 225-29, 434, 439, 448, 453-54. No index. 23 cm.
[Eng]
• Summary: A table of moneys, weights and measures (p. x)
includes British equivalents of the following Japanese units:
Money–yen, sen, rin. Length: ri, chô, ken, shaku, sun. Area:
cho, tan, sé, bu or tsubo, kô (9.724 tan). Capacity / volume:
koku, tô, sho, go. Weights: kwan or kwamme, kin, momme.
In Chapter 6 titled “Agricultural products,” in section
2 on “staple food stuffs” is a subsection titled “Soja beans”
(p. 225-29) which begins: “In point of production and use,
soja beans occupy an important position among the various
beans, they are extensively cultivated from the Hokkaido
in the north to Formosa in the south. They ﬁnd a congenial
soil to prosper, the acreage for 1906 was 460,895 cho (1 cho
= 2.45 acres) which with the exception of the acreage of
barley (503,498 chô) is equalled by no other products from
the upland ﬁelds. Their use is quite extensive. They are eaten
boiled, baked and powdered while soy, miso and tofu (bean
curd) made out of beans, are found even in the remotest
villages. They are found on the table both of high and low.
In making soy [sauce], a by-product in a shape of soy-cakes
is obtained and may be used as excellent manure, while in
making tofu, the remaining ingredients [okara] may be used
as a subsidiary diet and as food for cattle. Soja beans may
also be pressed, and its oil used for the purpose of diet and
for various technical uses, while the residue forms excellent
manure. The fresh stalks of soja beans may be used as forage
or as effective green manure. In short, soja beans, either as
an article of Japanese diet, or as agricultural manure or as
food for cattle are indispensable.
Note 1. This is the earliest document seen (Nov. 2017)
that contains the term “technical uses”.
“The cultivation of beans under the circumstances was
developed from ancient times, and numerous varieties are
most extensively cultivated while by its peculiar nature
of root, it absolves nitrogen from air so that high priced
nitrogenous manure may be dispensed with, and therefore
the cultivation of beans like other agricultural products do
not exhaust the productive power of the soil, but on the
contrary, it operates favourably to improve the soil. As for
rotation of crops of wheat, millets, corns and potatoes, beans
are indispensable. Seeds are sown early in the beginning of
May.”
Tables show: (1) Output of soja beans in Japan,
1897-1906.” For each year is given the area (in chô), the
production (in koku) and the yield (in koku per tan) (1 koku
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= 4.962 bushels; 1 tan = 0.245 acres). The area increased
from 435,605 chô in 1897 to a peak of 482,044 chô in 1898,
then slowly fell to a low of 446,844 chô in 1904, then rose to
460,895 chô in 1906. Production increased from 3,100,973
koku in 1897 to a peak of 4,069,619 koku in 1901, then
slowly dropped to 3,557,592 in 1906. The yield in 1897
was 0.712 koku per tan, rising to a peak of 0.830 in 1904.
Hokkaido has the largest area (43,924 chô) and production
(392,140 koku). The principal soja bean producing districts
are Ibaraki (33,000 chô), Saitama (29,000 chô), Iwate
(26,000 chô), Nagasaki (26,000 chô), Kumamoto (26,000
chô), Niigata (22,000 chô). There is no prefecture where the
production does not exceed 10,000 koku.
(2) “As mentioned above, soja beans are used either
boiled, baked or powdered or as material for tofu (bean
curd), frozen tofu, soy and miso (bean-cheese), and
particularly the latter two products besides meeting with
domestic demands, are exported abroad in large quantities,
as may be seen in the following table.” This table shows
amount and value (in yen) of miso and soy [sauce] exported
from Japan each year from 1903 to 1907, inclusive. Miso
exports increased from 1,670,092 kin (1 kin = 1.322 lb) in
1903 to a peak of 5,199,957 kin in 1907 (a 3.1 fold increase
in 4 years), while soy [sauce] exports increased from
1,974,119 shô (1 shô = 1.9 quarts) in 1903 to 4,403,851 shô
in 1907 (a 2.2 fold increase). The total yen value of these two
exports rose from 489,213 yen in 1903 to 1,354,517 yen in
1907 (a 2.8 fold increase). In American units: Miso exports
increased from 2.20 million lb (worth $347,647) in 1903 to a
peak of 7.50 million lb (worth $132,652) in 1905, dropping
to 6.86 million lb (worth $135,833) in 1907.
Shoyu exports increased from 5.92 million lb (worth
$204,959) in 1903 to 13.21 million lb (worth $541,425) in
1907. Note that in 1907 shoyu exports are worth about 4
times as much as miso exports.
(3) Because of increasing exports, Japan now needs to
import soja beans from abroad. This table (p. 227) shows
the amount and value of soybeans imported by Japan for the
years 1903-1907, inclusive. They rose from 146,971 tons
(worth $3.18 million) in 1903 to a peak of 193,479 tons
(worth $4.92 million) in 1905, dropping to 177,365 tons
(worth $4.79 million) in 1907. They are mostly imported
from Manchuria and Korea. “While a greater portion of these
imports is used as material for soy and miso, it is also used in
making bean-cakes and is sown for obtaining green manure,
or used as manure or for feeding cattle.”
(4) This table (p. 228) shows the quantity and value of
[soy] bean-cakes imported into Japan for the years 19031907, inclusive. The cake was used mostly for fertilizer.
Cake imports rose from 216,198 tons (worth $3.81 million
and representing 57.8% of all fertilizers) in 1903 to 367,210
tons (worth $8.71 million and representing 44.8% of all
fertilizers) in 1907. (5) This table (p. 229) shows acreage
and production (output) of [soy] beans in Formosa [today’s

Taiwan]. Acreage doubled in 3 years from 11,226 kô in 1901
to a peak of 22,641 kô [53,886 acres] in 1904, then decreased
slightly to 21,220 kô in 1906. Note 2. 1 kô = 9.724 tan, and 1
tan = 0.245 acres. Therefore 1 kô = 2.38 acres.
Production in Taiwan increased more than 3-fold from
44,661 koku in 1901 to 135,271 koku in 1904, then decreased
slightly to 100,803 koku in 1906.
Note 3. This is the earliest document seen (May 2014)
that gives soybean production or area statistics for Formosa /
Taiwan.
Note 4. Production of soja beans in Formosa in 1904
was only 3.6% as much as production of soja beans in Japan
in 1904.
The next section, titled “Red-beans” (p. 229-30) gives
similar detailed statistics on acreage, production, and yield
for azuki beans in Japan. Sarashi-an (the powdered red bean)
is made in Osaka, Tokyo, Niigata, and Aomori. A second
table gives annual imports of red [azuki] beans to Japan from
1903 to 1907. They are imported mainly from China, Korea,
and British India.
In Chapter 9, titled “Agricultural products in
commerce,” section 2 is on imports to Japan. A table (p.
433-34) gives imports of the following grains and seeds (in
quantity / piculs and value / yen) from 1903 to 1907: Italian
millet, soja beans, red beans [azuki] (small white), and
sesame seeds. Another table (p. 438) titled “Miscellaneous”
includes imports of “bean’s oil cake” for the same period.
An explanation titled “Soja-beans” (p. 439) states: “Not
only as foodstuffs, but also as a manure a large quantity of
beans are consumed each year, as that from China and Korea
a considerable amount is imported. Besides beans, beancakes are imported from China in large quantity.” Imports of
sesame seeds, rice, wheat and rape-seed are also discussed on
the same page. In this same chapter, section 3 is on Exports
and imports in Formosa. Soy is mentioned on pages 434,
439, 442, 448, 453-54. “Beans, Soja: The demand for soja
beans in Formosa is enormous and as the Formosan product
was not sufﬁcient to meet the demand, a large amount is
imported from abroad. Soja beans produced in Manchuria,
and Chin-kiang [Chinkiang, Zhenjiang] are imported from
China and Hongkong.” “Oil, Beans [soybean oil]: This
is principally produced in Manchuria and is brought here
through China and Hongkong. Originally it was used as an
[sic, for] illumination, but the demand has greatly increased
as it is used in making cut tobacco” [to keep it moist].
Ground-nut oil is used for the same purpose (p. 453-54).
Note 5. This is the earliest document seen (Oct. 2003)
concerning miso in international trade–exported from Japan;
export statistics are also given.
Note 6. The preface, by Chuzi [Chuji] Shimooka,
explains that this book was compiled for the International
Agricultural Association meeting to be held in Italy in the
autumn. The compiler did not have time to explain all the
terms [and units] adequately. Address: Tokyo, Japan.
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152. Morse, Hosea Ballou. 1908. The trade and
administration of the Chinese empire. London, New York,
Bombay, and Calcutta: Longmans, Green and Co. xv + 451
p. See p. 206, 296, 318. Illust. Index. 22 cm.
• Summary: An important early book on this subject. A
second edition was published in 1913, and a third edition
in 1921. The dedication states: “Thirty-three years ago
[from 1907, i.e. in about 1874] four young men came to
China direct from the halls of Harvard. To the other three,
the fourth dedicates this work.” The Preface begins: “This
book is intended to portray the present state of the Chinese
Empire, with such record of the past as will show by what
process the evolution of the existing state has been reached.”
It continues: “The ﬁrst two chapters on Chinese History have
been written by the Rev. F.L. Hawks Pott, D.D., President
of St. John’s College at Shanghai, and author of the useful
Sketch of Chinese History. His task of condensing the history
of forty centuries into as many pages has been performed in
a very judicious way.”
A color map (facing p. 8) shows “The gradual extension
of the Chinese empire.” China originated in the northeast
part of today’s China, in the area around Shansi, Chihli, and
northern Shantung provinces, southeast of Peking. The main
river was the Yellow River, and the key cities were Lo-yang /
Luoyang (the capital of several early dynasties) and Ch’angan / Changan or Hsi-an / Xi’an (the capital of 11 dynasties,
beginning with Chou–founded 1111 B.C.). The empire
gradually spread southward.
In Chapter 7, titled “The provinces and treaty ports,”
under Manchuria (p. 205-09) we read (p. 206): “The western
part of this province is made up of the plain of the Liao and
the valleys of its tributaries, and grows wheat and durra
for food, and beans from which are made an esculent and
illuminating oil, and bean-cake shipped to restore exhausted
fertility to the ﬁelds of Japan and of Kwangtung.” These
beans are soy beans.
Chapter 9, titled “Foreign trade” notes that “silks of
China reached the Roman Empire, following presumably
the Central Asian caravan routes which were later followed
by the Polo brothers and their nephew, Marco Polo” [lived
1254-1324; arrived in China 1375].
“The Portuguese were the discoverers of the East, as
the Spanish were of the West, and the ﬁrst recorded arrival
of a European ship in China was that of Raphael Presetrello,
who sailed from Malacca [a city in 21st century Malaysia on
the Strait of Malacca] about 1511. Six years later, in 1517,
Fernando Perez de Andrade entered Canton waters and was
well received by the local ofﬁcials, then as ever quite ready
to encourage trade, and was allowed to proceed in person to
Peking.” The Spanish ﬁrst arrived in China in 1575, when
they were well received at Canton.
In this chapter, in the section on Exports, is a subsection
on [soy] beans which states (p. 296-97): “Beans are used

to make an oil for cooking and, prior to the introduction of
kerosene, for illuminating purposes; the bye-product of this
process, bean-cake, is used to fertilise the ﬁelds chieﬂy of
Kwangtung and Japan. The foreign export of beans is ﬁrst
recorded in 1870 with shipment of 578,209 piculs, and of
bean-cake in 1890 with 96,297 piculs; in 1905 the export
of beans was 2,665,523 piculs, of which 80 per cent. went
to Japan, and of bean-cake 2,897,948, entirely for Japan; in
addition, over two million piculs of beans and two and a half
million piculs of bean-cake were imported into Kwangtung
ports. The chief source of production is Manchuria, next to
that Shangtung, Hupeh, and the lower Yangtze.”
The section titled “Oil seeds” (p. 298) discusses only
cotton, rape, and sesamum seeds; these have only recently
entered into foreign trade. In 1888 the export of rape-seed
was 873 piculs, and of sesamum-seed 3,027 piculs. The
sesamum seed goes chieﬂy to Germany and Japan.
In Chapter 10, titled “Internal Trade” (p. 302-22), the
subsection on “Beans” states (p. 318): “Beans were shipped
in 1903 (much of the trade was diverted from Manchuria
during the Russo-Japanese War) to the extent of 3,423,766
piculs from Newchwang, 1,928,543 piculs from Hankow,
404,063 piculs from Chinkiang, and enough from other
ports to make a total of 6,327,080 piculs; of this quantity
1,836,707 piculs were shipped to Japan, some 72,000 piculs
to other foreign destinations, and the balance, except 590,000
piculs for Amoy, went to the Kwangtung ports, Canton
and Swatow. In the same year Bean-cake was shipped,
4,553,367 piculs from Newchwang, 1,192,948 piculs from
Chefoo, 583,095 piculs from Hankow, 423,447 piculs from
Chinkiang, with total shipments of 7,030,325 piculs; of this
quantity 3,400,444 piculs went to Japan, and the balance,
except 731,161 piculs for Amoy, went to Kwangtung.”
Also discusses internal trade of ground-nuts, hemp, jute,
and ramie (p. 319). “Oil-seeds” (cotton-seed, rape-seed, and
sesamum-seed) and “Vegetable tallow” (expressed from
the seeds of Stillingia sebifera) are discussed on p. 320. A
table (p. 321) gives details on railways in for each province
of China (incl. Manchuria), including the points served and
length in miles (completed, and under construction in late
1906). Address: A.B. (Harvard), Shanghai, China.
153. Tebbitt, -. 1908. China: Report for the year 1907 on the
trade of Newchwang. Diplomatic and Consular Reports,
Annual Series (Foreign Ofﬁce, Great Britain). No. 4000. p.
1-14.
• Summary: A map shows South Manchuria, Corea [Korea],
the Yellow Sea, and the Gulf of Pe-Chi-Li, with major rivers
(Liao, Yalu), railroads, ports (Newchwang, Tiaren [Dairen])
and cities (Mukden, Antung, Kuan Cheng Tzu [K’uan
Ch’eng Tzu], Seoul).
Table C shows the quantity and value of the principal
exports from Newchwang during the years 1906-07. In order
of export value in 1907, the leading exports are: Bean cake
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(£1,434,233 for 4,453,380 cwts.) [1 cwt = hundredweight
= 112 pounds], beans, all kinds (£484,225 for 1,408,778
cwts.), [soy] bean oil (£236,481 for 287,402 cwts.), millet,
tall and small (£229,967), silk, raw, wild (£193,787), ginseng
(£45,279). The leading export, [soy] bean cake, is used for
manure and sold mostly to Japan (78% of the total) and
South China. Because of the increasing shallowness of the
Liao River, especially in its upper reaches, the percentage
of beans carried in junks is decreasing, while that carried by
railways is increasing. Address: Acting Consul.
154. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1909.
Extensive use of fertilizers in Japan. No. 3390. p. 9. Jan. 26.
• Summary: “Vice-Consul-General E.G. Babbitt sends from
Yokohama the following press notice concerning the use of
fertilizers in Japanese farming:
“On the authority of an ofﬁcial in the department of
agriculture and commerce, it is stated that the annual value
of fertilizers employed in this country [Japan] amounts on
an average to about $10,000,000 gold, represented in equal
proportions by artiﬁcial fertilizer and bean cake, imported
from China. The year 1908 was exceptional in this respect,
however. The value of bean cake consumed up to the end
of November amounted to about $35,000,000 and that of
artiﬁcial fertilizers to about $10,000,000–a heavy decrease
in artiﬁcial fertilizer and a remarkable increase in bean
cake. This is due to the heavy decline in the price of bean
cake imported from China to Japan, owing to the decline in
silver.” Address: Washington, DC.
155. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from April 1 to June
30, 1908. Nos. 22511 to 23322. No. 15. 81 p. Feb. 25. Also
titled USDA Bureau of Plant Industry, Bulletin No. 142.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
22534/22535. “From Weihsien, China. Presented by
Mrs. C.W. Mateer. Received April 4, 1908.
“22534. Yellow. ‘This bean is used for making lamp and
cooking oil and for ﬂour to make cakes; also for bean curd (a
mush curdled by caustic soda and eaten fried). All these are
nourishing, but more esteemed by Chinese than foreigners.
The refuse after expressing the oil forms a cake (round)
2 feet in diameter and 3 inches thick. This is exported for
feeding animals (pounded ﬁne) and enriching land.’ (Mateer.)
“22535. Black. Similar in appearance to Cloud.”
22536-22538. “From Chefoo [Yantai], Shantung, China.
Presented by Mr. Hunter Corbett, through Rev. J.M.W.
Farnham, of Shanghai, China. Received April 4, 1908. The
following seeds, varietal descriptions by Mr. H.T. Nielsen:
“22536. Green. Similar to No. 17857.
“22537. Green. Similar to No. 17262, Yosho. ‘Chinese
names (S.P.I. No. 22536) Ching teo and Luh teo; (S.P.I. No.

22537) Whong teo. These beans are used extensively for the
manufacture of oil; the bean cake which remains after the oil
has been pressed out is shipped south and extensively used
as a fertilizer in vegetable gardens. Will grow well on level
or high and hilly land. Is used by the people largely for food,
being ground and made into a curd, also put in water and
soaked until well sprouted and used as a vegetable. It is also
boiled and eaten in the same manner as rice.’ (Corbett.)
“22538. Black. Similar in appearance to Cloud. ‘Chinese
name Shao hih teo. Used chieﬂy for feeding animals.’
(Corbett.)”
22633/22634. “From Sheklung, Kwongtung
[Kwangtung / Guangdong], China. Presented by Mr. A.J.
Fisher, American Presbyterian Mission. Received April 3,
1908.
“22633. Yellow. Similar in appearance to Acme, No.
14954, but seed is a triﬂe larger.
“22634. Black. Seed ﬂatter than any other of the same
size received from China.”
22644-22646. “From Hangchow, Chehkiang, China.
Presented by Mr. John L. Stuart. Received April 18, 1908.
The following seeds, varietal descriptions by Mr. H.T.
Nielsen:
“22644. Smoky yellow. Looks like it might possibly be a
mixture.
“22645. Greenish yellow. Similar in appearance to
Haberlandt, No. 17263.
“22646. Yellow. Practically identical with No. 18619.”
22714. “From Saigon, Cochin China. Presented by Mr.
Jacob E. Conner, American consul. Received April 21, 1908.
Yellow.”
22874-22885. “From Tokyo, Japan. Purchased from the
Tokyo Plant, Seed, and Implement Company. Received May
14, 1908. The following seeds, varietal identiﬁcations and
descriptions made by Mr. H.T. Nielsen:
“22874. Green.
“22875. Flat King. Same as Nos. 19982 and 17252.
“22876. Yellow. Similar in appearance to Hollybrook,
No. 17269.
“22877. Okute. Apparently identical with No. 19986.
“22878. Butterball. Apparently identical with Nos.
19981 and 17273.
“22879. Yellow. Evidently two varieties; most of the
seed very similar in appearance to Acme, No. 14954.
“22880. Yellow. Quite closely resembling Hollybrook.
“22881. Green.
“22882. Yellow. Apparently identical with No. 20892.
“22883. Buckshot. Apparently identical with No. 19987.
“22884. Yellow, with a slight purple marking on many
of the seeds.
“22885. Amherst. Apparently identical with Nos. 19983
and 17275.”
22886. “From Swatow [Shantou], Kwangtung
[province], China. Presented by Mr. William Ashmore,
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Jr., through Rev. J.M.W. Farnham, Chinese Tract Society,
Shanghai, China. Received May 14, 1908. Black.”
22897-22901. “From Paotingfu, Chihli [later Baoding,
Hebei], China. Presented by Rev. J.W. Lowrie, D.D., through
Rev. J.M.W. Farnham, Chinese Tract Society, Shanghai,
China. Received April 22, 1908. The following seeds.
Chinese names in italic as given by Mr. Lowrie. Descriptions
of varieties by Mr. H.T. Nielsen.
“22897. Da ching don. Green. Similar to No. 17857.
“22898. Hwang don. Yellow.
“22899. ‘Hei don. Boiled as a fodder for mules and
horses. Oil expressed from it, and refuse used as manure.’
(Lowrie.)
“22900. ‘Da wu don. Tends to vary after successive
plantings.’ (Lowrie.) Black. Similar in appearance to Nuttall,
Nos. 17253 and 19183, but has green cotyledons.
“22901. Hsiao bai hei don. Smoky yellow.”
22919-22922. “From Ingchung, via Fuchau, China.
Presented by Mr. J. Willis Hawley. Received May 22, 1908.
The following seeds. Varietal descriptions by Mr. H.T.
Nielsen:
“22919. Black. Very similar to No. 22886.
“22920. Yellowish green.
“22921. Yellow. Very similar to No. 22714.
“22922. Yellow. Seed resembles Mammoth very closely,
but slightly smaller.”
22927. “From Shanghai, Kiangsu, China. Presented
by Rev. J.M.W. Farnham, Chinese Tract Society. Received
May 27, 1908. Black. ‘Identical with Shanghai, No. 14592;
cotyledons are green.’ (Nielsen.)”
23205. “From Shanghai, Kiangsu, China. Presented by
Dr. S.P. Barchet, interpreter, American consulate. Received
June 30, 1908. ‘Similar in appearance to Ebony, No. 17254.’
(Nielsen.) An important bean for dry rice land. Chinese name
Pu chi.’ (Barchet.)”
23207-23209/23211-23213/23229/23232. “From China.
Received through Mr. Frank N. Meyer, agricultural explorer,
and brought by him to the Plant Introduction Garden, Chico,
Cal., June, 1908. Forwarded to Washington, D.C., and
received July 6, 1908. The following seeds:
“23207. From Soochow, Kiangsu, China. ‘(No. 960a,
April 27, 1907.) A large, greenish soy bean, grown around
Soochow on the rather low-lying lands. Used when slightly
sprouted as a vegetable. Chinese name Tsin tou.’ (Meyer.)
“23208. From Tangsi, Chehkiang, China. ‘(No. 961a,
April 20, 1908.) A large, yellow soy bean, often purplish
colored on one side. Considered locally a very good variety.
Chinese name Sian chu tou. Grows on the ridges around
inundated rice ﬁelds.’ (Meyer.)
“23209. From Tangsi, Chehkiang, China. ‘(No. 962a,
April 20, 1908.) The ordinary variety of yellow soy bean as
grown around Tangsi on the ridges and strips of land around
and between inundated rice ﬁelds. Chinese name Huang tou.’
(Meyer.)

“23211. From Tangsi, Chehkiang, China. ‘(No. 964a,
April 20, 1908.) A very dark brown colored soy bean, grown
near Tangsi; said to be very productive. Chinese name Tsze
pi tou.’ (Meyer.)
“23212. From Hangchow, Chehkiang, China. ‘(No.
965a, April 24, 1908.) An early-ripening, yellow soy bean,
called the sixth month’s bean, meaning ripening in the
Chinese sixth month (our July). Chinese name Lu ya pai mou
tou.’ (Meyer.)
“23213. From Hangchow, Chehkiang, China. ‘(No.
966a, April 24, 1908.) A yellow soy bean called the seventh
month’s bean, meaning ripening in the Chinese seventh
month (our August). Called in Chinese Chi ya pai mou tou.’
(Meyer.)
“23229. From Tientsin, Chihli, China. ‘(No. 982a, April
4, 1908.) A dark brown colored soy bean; rare. Said to grow
near Tientsin. Used for human food; boiled in soups or as a
vegetable when slightly sprouted. Chinese name Tse doh.’
(Meyer.)
“23232. From Shanghai, Kiangsu, China. ‘(No. 985a,
May 11, 1908.) The Barchet soy bean, growing on wet rice
lands. Chinese name Ma liao tou. Obtained through Dr.
S.P. Barchet, of Shanghai, who procured these soy beans
from Chinhuafu, in the Chehkiang Province, central China.’
(Meyer.)”
23291/23292/23296/23297/23299/
23303/23305/23306/23311/23312. “From China. Received
through Mr. Frank N. Meyer, agricultural explorer, and
brought by him to the Plant Introduction Garden, Chico,
Cal., June, 1908; forwarded to Washington, D.C., and
received July 6, 1908. The following seeds:
“23291. From Wutaishan, Shansi, China. ‘(No. 922a,
Feb. 26, 1908.) Black soy bean, growing at 5,000 to 6,000
feet elevation. Are considered by the Chinese the best food
for their hard-working mules and horses; they must always
be boiled before being fed to the animals; otherwise they
may cause colic; the Chinese also mix a liberal quantity of
sorghum seed and chopped straw with these beans. Chinese
name Ghae doh.’ (Meyer.)
“23292. From Wutaishan, Shansi, China. ‘(No. 923a,
Feb. 26, 1908.) Yellow soy bean. Growing at 5,000 to 6,000
feet elevation. They are used all through northern China for
making bean curd and bean vermicelli. Chinese name Huang
doh.’ (Meyer.)
“23296. From Taichou, Shansi, China. ‘(No. 929a,
March 2, 1908.) Yellow soy beans, found growing on
strongly alkaline lands. Chinese name Huang doh.’ For
further remarks see No. 923a (S.P.I. No. 23292).’ (Meyer.)
“23297. From Taichou, Shansi, China. ‘(No. 930a,
March 2, 1908.) Black soy bean. Grows on strongly alkaline
lands. Chinese name Ghae doh.’ For further remarks
concerning their uses see No. 922a (S.P.I. No. 23291).’
(Meyer.)
23299. “From Tsintse, Shansi, south of Taiyuanfu,
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China. ‘(No. 933a, March 12, 1908.) Black and yellow. A
rare local variety of a strange soy bean used as a vegetable
when slightly sprouted, and after having been scalded for a
few minutes in boiling water is eaten with a salt sauce; the
skin must be removed before scalding. Chinese name Yang
yen doh, meaning sheep’s eye bean.’ (Meyer.)
“23303. From Shiling, Chihli, China. ‘(No. 949a,
Jan. 25, 1908.) Yellow soy bean. Chinese name Ta huang
doh. For further remarks see No. 923a (S.P.I. No. 23292).’
(Meyer.)
“23305. From Peking, Chihli, China. ‘(No. 951a,
Feb.8, 1908.) Large, light yellow soy bean. Used mostly as
a vegetable when slightly germinated, and eaten with a salt
sauce. Chinese name Ta huang doh.’ (Meyer.)
“23306. From Peking, Chihli, China. ‘(No. 952a, Feb.
8, 1908.) Large, black soy bean, green inside. Comes from
Manchuria and is used mostly like the preceding number
(S.P.I. No. 23305.) Chinese name Ta ghae doh.’ (Meyer.)
“23311. From Shiling, Chihli, China. ‘(No. 957a, Jan.
25, 1908.) Large, green soy bean. Used as a vegetable when
slightly sprouted, after having been scalded in boiling water.
Chinese name Ta ching doh.’ (Meyer.)
“23312. From Pautingfu, Chihli, China. ‘(No. 958a, Jan.
28, 1908.) A rare, local variety of soy bean, being small and
of greenish yellow color. Chinese name Shau ching doh.’
(Meyer.)”
Note: This is the earliest English-language document
seen (Oct. 2004) that uses the term “dark brown” to describe
the color of soybean seeds. Address: Washington, DC.
156. Scotsman (The) (Edinburgh, Scotland). 1909.
Agricultural affairs. March 5. p. 10.
• Summary: “A new oilcake industry: Under this heading
in another part of this page there is published an interesting
extract from an English contemporary relating to what is
not unlikely to prove the beginning of an important new
development in the manufacture of feeding stuffs in this
country. The incident referred to is the arrival at Hull of
the ﬁrst cargo brought into this country of Soya beans, and
it is intimated that several other large cargoes of the same
material will follow forthwith... Hull is not to get the whole
of these cargoes. Already one vessel of over 9,000 bags
of the beans has arrived at Leith, and further supplies are
expected at that port during the spring.
“The character of the soya bean: For a long period
of time the Soya bean (Soya Hispida) has been one of the
principal feeding grains grown in certain parts of the East,
notably in China, Japan, and Manchuria, in which countries
it is a staple article of food. It is true that this bean, as an
article of food for man as well as for animals, was brought
into notice during the war between Russia and Japan, but
it is not quite accurate to say that it was ‘discovered to the
modern world of agriculture by the Japanese soldiers in
Manchuria.’ The pushful America ‘discovered’ the ‘valuable

product’ long ago, and attempts have bean made to introduce
the bean as a farm crop into the United States though,
so far, the progress has not been very encouraging. As a
food for animals the Soya bean possesses high value. The
outstanding features in its composition are its exceptionally
high percentages of oil and albuminoids, and its lack of
starch. Whereas the beans, peas and lentils grown in this
country contain only about 2 per cent. of oil, the Soya bean
contains from 15 to 20 per cent. As to albuminoids, while
our beans contain from 20 to 25 per cent., the proportion in
Soya beans rises as high as 30 to 35 per cent. In the other
hand, the soya bean contains practically no starch, which is
the largest constituent in British beans. The Soya bean is thus
a particularly rich feeding material, really more suitable for
mixing with other foods than for consumption by itself.”
“Stockowners in this country will watch the
development of this new branch of the feeding stuff industry
with deep interest, and for their sakes it is to be hoped its
progress will be all that is expected of it. It is understood
that the oil pressed from the Soya bean is valuable for soap
manufacture. It is therefore probable that from Soya beans
used in the soap industry useful feeding material might be
obtained as a by-product.”
157. Cloud, Frederick D. 1909. Agriculture in Manchuria.
Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor) No.
3430. p. 1-8. March 16.
• Summary: Contents: Products and population of the
province of Shengking. Acreage cultivated and land tenure.
Agricultural products. Kaoliang and soy beans. Millet and
wheat. Maize and sugar beet. Fruit production. Live stock
and farm labor. Transportation and agricultural products.
Land values and taxation. Agricultural development in
Manchuria (Views of Edward C. Parker of the University of
Minnesota who was recently employed by the Shengking
(Fengtien) government to establish at Mukden an
Agricultural College and Experiment Station, writing on
the subject of agricultural development In Manchuria, says:
It is the opinion of the writer that the chief problems of
agricultural development in Manchuria at the present time
are economic, social, and political problems, rather than
scientiﬁc problems relative to the stimulation of greater
productiveness in the soil... The agricultural problem of
Manchuria is not so much the problem of making two blades
of grass grow where one grew before as to change the
existing economic and social conditions of farm life into an
advanced condition of commercial agriculture in which the
farmer can produce a surplus of food above local demands
and ﬁnd a ready cash market for that surplus.” Parker also
discusses: Importance of good roads. Need to demonstrate
new methods rather than writing or teaching about them).
Page 2: Kaoliang and soy beans: A table shows that
kaoliang is Manchuria’s leading crop by acreage, production
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and value; the soy bean is second.
Page 3: “The soy bean, on the other hand, is a good soil
fertilizer, and is extensively grown throughout the province,
especially in the rich valley of the Liao River. The bean is
the greatest of all export crops from Manchuria, and can
always be relied upon to afford the farmer ready cash. Bean
oil is used throughout China for culinary purposes, being
employed as lard is used in American households, while
the residue, after the oil has been expressed, bean cake, is
exported mostly to Japan, where it is used for fertilizer. The
exports of bean cake from China during 1907 amounted
to 278,801 tons valued at $7,300,000, or $26.18 per ton of
2,000 pounds. During the same period there were in addition
89,124 tons of beans exported, valued at $2,560,790, or at
the rate of $28.73 per ton. The total value of China’s bean
crop exports for the year 1907 was, therefore, $9,860,790,
the greater part of which was produced in southern
Manchuria.
“Manchuria has a great advantage over most other
agricultural regions, in that the soy bean can be grown most
successfully throughout the entire region, from Dalny in
the south to Harbin in the north. In the United States, on the
other hand, this crop is not grown with much success outside
of what is known as the cotton belt.” Address: Vice-Consul,
Mukden.
158. Hull Daily Mail (Hull, England). 1909. New soya
beans. Hull crusher’s experiments. March 27. p. 3, col. 3.
• Summary: “Opinions as to the value of the new Soya
beans, which have been introduced into the seed-crushing
industry at Hull, vary.
“As a cattle food, it is unanimously agreed that it
makes a very rich cake, so rich in fact that it has been found
advisable to mix it with ordinary cotton cake; but whether
it will substitute cotton seed oil in soap-making is doubtful.
Some soap-makers are working with it; but while the oil is
not superior to cotton seed oil, it remains to be seen whether
it will be found suitable.
“The fault found by the soap-maker with cotton
seed oil is entirely its price, but while cotton seed oil
realized in London last week from 24s 6d to 25s per cwt.
[hundredweight = 112 pounds], the bean oil sold at from
22s 6d to 23s 3d per cwt. These beans are one of the staple
articles of production in South Manchuria, and from the
experiments made with them by the seed crushers, it appears
they have come to stay.
“During the Russo-Japanese war these beans held
a foremost place in the dietary of the Japanese soldiers;
but there is no suggestion of using them as an article of
human consumption in this country. There is a story going
the rounds of High-street that a clerk boiled the beans in
the same manner and had them for dinner; but that his
subsequent ‘feelings’ made him utter ‘Never again.’
“The oil, it is said, can also be rendered useful for

painters and for illumination purposes” [burning in oil
lamps].
Note: This is the 2nd earliest English-language
document seen (Oct. 2016) that that uses the term “crushing”
or “crushers” in its modern Western sense in connection with
soybeans to refer to the process of pressing oilseeds to obtain
oil and cake.
159. Irish Times (Dublin). 1909. The Phoenix Oil Mill. April
22. p. 5.
• Summary: “The Phoenix Oil Mill show specimens of their
popular feeding stuffs and fertilisers, the former including
the new Soya cake, which is the subject of many inquiries.
The ‘Phoenix Pure’ cakes have a reputation which will bring
many visitors to their (?) in order to personally inquire about
their merits. The proprietors solicit a trial at the hands of
consumers who have not already tested this brand, because it
covers articles guaranteed absolutely free from adulteration,
and made from good, sound, well-cleaned raw material...”
160. Christian Science Monitor. 1909. Manchuria is
developing extensive foreign trade: Mukden being inﬂuenced
by present prosperity and is growing rapidly–Entire train
loads of “soya” bean products arrive daily at Dalny. May 17.
p. 2.
• Summary: “The great commercial staple which furnishes
the basis of this condition [Mukden’s growth and prosperity]
is the ‘soya’ bean, which is exported in large quantities,
the bulk going to Europe, where the oil is expressed to be
utilized in the manufacture of soap.
“The South Manchurian railroad, with its new rolling
stock and its well managed line [run by Japanese], is a
great aid to the commercial development of Manchuria,
but nevertheless the many conveniences of the open port of
Dalny attract a very considerable portion of the trafﬁc away
from Newchwang. Every day sees at least a dozen trains,
loaded with [soya] beans and pressed bean cake, pull into
the yards at Dalny. The pressed cake, which still contains 6
per cent of oil, is valued for stock feeding. The ‘soya’ bean
competes with the Bombay and Egyptian cotton seed in the
markets of England and Scotland, where it commands a
price of about $30 a ton, approximately the same as Bombay
cotton seed...”
“The Chinese trading population comes almost entirely
from Chih-li [Chihli; pinyin: Zhili] and Shan-si [pinyin:
Shanxi] provinces, most of them leaving their families in
their ancestral homes and spending only the busy season in
Manchuria. The farmers of the country have their homes in
the villages, but yearly, at the opening of the agricultural
season, the railroad lines have a heavy trafﬁc consisting
of farm laborers and coolies who come in from south of
the great wall, chieﬂy from Shan-tung, but likewise from
Chih-li, to work in the ﬁelds. These laborers usually return
to their homes in the fall. They come sometimes 1,000 at a
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trainload,” third class to Mukden, and pay with gold.
Note: This is the earliest document seen (Feb. 2008) that
mentions the South Manchuria Railway in connection with
soybeans (one of two documents).
161. Chemist and Druggist (London). 1909. Soya-bean oil.
74(22):830. May 29. [1 ref]
• Summary: This article, which appears in the section titled
“Trade Report,” states (p. 830): “Soya-bean oil, which
has recently proved a strong competitor of wood oil in the
manufacture of varnishes, etc., is the subject of a note in the
‘Bulletin of the Imperial Institute’” (7(1):95 [1909]) titled
“Soy beans.” This is a summary of that article.
It adds: “The oil is now a well-established article of
commerce in the Baltic and Mincing Lane markets, the
present value being about 22 l. [pounds sterling] per ton.”
162. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1909.
Oleaginous products: Oil cake and seed. No. 344. p. 153-55.
May.
• Summary: Exports of [soy] beans and [soy] bean-cake
from Newchwang, China, are increasing rapidly. The United
States Consul at Newchwang, “Thomas E. Heenan, calls
attention to the exports of Chinese beans to the United
Kingdom as the beginning of what is expected to develop
into considerable proportions.
“Since the closing of the river to navigation, large
numbers of carts have been entering the town with inland
produce, and great quantities of beans have been stored for
export in the spring. It is difﬁcult to obtain reliable ﬁgures
concerning the quantity brought by rail, but up to date 64,000
tons have been brought by carts, and it is estimated that the
total quantity brought in by rail and carts during the four
Months December-March will reach 88,000 tons, against
30,000 tons for the same period last winter. This quantity,
however, is small compared with the stocks shipped to Dalny
by rail from the north, and when the thaw sets in, putting a
stop to cart trafﬁc, unless there are early spring rains, there
is very little prospect of large supplies coming down by river
boats, as the snow thus far has been insufﬁcient to give the
requisite draft of water in the up-river reaches.
“Countries to which shipments are made: Beans, bean
cake, and bean oil are the principal products of Manchuria.
The prices of these during the past season have been higher
than ever before, but how much of this is due to the ability of
Japan, a gold-standard country, to pay more in silver, because
silver has been cheap, can not be positively stated. The bean
cake and bean oil go chieﬂy to Japan, but shipments have
gone to England, France, and the United States during the
past year. The American shipment was a small quantity sent
from Newchwang merely as a sample... During the year the
exports to England amounted to about 70,000 bags. This
is a new development, said to have been brought about

by English experts who have made a study of the beans.
They have discovered, it is said, a means of extracting an
oil therefrom, for culinary use as well as for lubricating
purposes., the residue being converted into cattle feed. The
exports of bean cake from Newchwang to foreign countries
in 1908 amounted to 246,608 tons, valued at $5,518,508.
“The exports of beans from Newchwang to foreign
countries and other Chinese ports during 1908 were as
follows, in tons:” Yellow [soy] beans 75,996. Green beans
31,873. Black [soy] beans 16,489. White beans 4,315. Red
[azuki] and small green [mung] beans 3,634.
“United Kingdom: An experiment with the soya bean
in Manchuria.” U.S. Consul Walter C. Hamm of Hull
[England] writes, under date of January 20,...” The soya
bean “has been exported to some extent to the United States,
and a few samples have been brought to England, but the
present shipments to Hull are the ﬁrst on a large scale. Three
steamers, the Maroa, the Javorina, and the Matoppo, are now
on their way from Dalny or Vladivostok with about 10,000
tons each, and the Claverdon and the Bannockburn are
loading similar quantities at Dalny, making 50,000 tons in
all.”
A long quotation from an article in the Eastern Morning
News describes the arrival at Hull, England, from China,
of the ﬁrst cargo of soya beans on board the Javorina. “The
beans arrived in good condition, and this is due to the
excellent arrangements made for ventilation in the hold.”
Experimental “soya cakes have been made in Hull and have
been tested by a practical and scientiﬁc dairyman in the East
Riding, who has reported that one cow set aside for this test
and fed with half a cake a day, in addition to other food,
yielded a considerable extra quantity of milk daily and was
much improved in general condition. The large proportion
of oil in the cake makes sparing use of it advisable... The
Japanese have adapted the bean to commercial uses, not
for the food of animals, but for that of man. It is not an
unpopular article of diet in many parts of the Far East. It
possesses sustaining qualities, and is the basis of a Japanese
sauce [shoyu].
“Chinese beans in Scotland: Tests in crushing mills for
oil and stock meal.” U.S. Consul Rufus Fleming reports on
Feb. 12 from Edinburgh: “In the production of oil cake and
seed oil the crushing mills in this district have long used
only Bombay and Egyptian cotton seed. Recently some of
the mills have experimented with small quantities of ‘soya
beans’ from Manchuria. The Chinese bean, which is about
the size of a pea, has been found to contain from 15 to 16 per
cent of oil suitable for soap making. The usefulness of the oil
for other industrial purposes has not yet been demonstrated.
The cake produced, containing about 6 per cent of oil, is said
to be good feed for stock... The mills in this part of Scotland
have undertaken to carry out thorough tests, and a shipment
of 1,700 tons is expected to soon arrive at Leith for this
purpose.”
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Note 1. This is the earliest document seen (May 2015)
concerning soybeans in Scotland. They were imported from
Manchuria. Rufus Fleming ﬁled his report on 12 Feb. 1909.
Note 2. This is the earliest English-language document
seen (Sept. 2006) that uses the term “Chinese beans” (or
“Chinese-beans”) to refer to soybeans.
Note 3. This is the earliest document seen (Oct. 2005)
concerning soya beans imported to or processed in Hull,
England. Address: Washington, DC.
163. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1909.
Agriculture: Foreign crop conditions–China. No. 344. p.
131-38. May. See p. 131-33.
• Summary: This section begins with a report from ViceConsul General Frederick D. Cloud, of Mukden, on the
products and population of the province of Shengking
(Fengtien [Liaoning]). The total population of this
Manchurian province is 10,312,241, of which 2,520,145
are engaged in agriculture. The province’s largest crop is
kaoliang (Sorghum vulgare, Barbados millet); 2,166,666
acres yield 76,526,643 bushels worth $26,019,059.
“Kaoliang is the food staple of Manchuria, and bears the
same relative value in the food economy of Manchurians
that rice does with the southern Chinese, or wheat in
the United States. Besides furnishing the greater portion
of the Manchurian’s daily food, it supplies an alcoholic
drink, thatching for houses and barns, matting for summer
sheds and winter ﬂoors, windbreaks to shield the farmer’s
household from the ice blasts of winter, and fuel to cook
his food and warm his house. No part of the kaoliang plant
is allowed to go to waste. Even the stubble and roots are
carefully pulled up, dried, and put away for fuel.”
The kaoliang plant “requires much from the soil, but
gives nothing back in return. The soy bean, on the other
hand, is a good soil fertilizer, and is extensively grown
throughout the province, especially in the rich valley of
the Liao River. The bean is the greatest of all export crops
from Manchuria, and can always be relied upon to afford
the farmer ready cash. Bean oil is used throughout China
for culinary purposes, being employed as lard is used in
American households, while the residue, after the oil has
been expressed, bean cake, is exported mostly to Japan,
where it is used for fertilizer.” The total value of China’s
bean crop exports for the year 1907 was $9,860,790, the
greater part of which was produced in southern Manchuria.
Manchuria has a great advantage over most other agricultural
regions, in that the soy bean can be grown most successfully
throughout the entire region, from Dalny in the south to
Harbin in the north.”
The crop that ranks third in importance in Shengking
province is millet is millet, of which there are several
varieties. The best of these is known as Japanese millet, and
is grown mostly for human food. The fourth most important

crop is wheat–though it is still a relatively minor crop.
The second largest crop is soy beans; 1,300,00 acres
yield 4,716,000 bushels worth $22,393,800. Tables (p. 132)
show: The principal varieties of grain produced, and the
value and production per acre of the different crops. The
approximate acreage devoted to each crop, and the total
amount produced and approximate value of each. Address:
Washington, DC.
164. Goessel, Fritz; Sauer, Arthur. 1909. Verfahren zur
Herstellung eines Kautschukersatzes aus Sojabohnenoel
[Process for preparing a rubber substitute from soya-bean
oil]. German Patent 228,887. June 10. 2 p. Issued 25 Nov.
1910. Under International Convention, April 12, 1910.
German summary in Chemisches Central-blatt 15(1):186
(1911). [Ger]
• Summary: Soya bean oil (Sojabohnenöl, 100 parts) is
mixed with nitric acid (30-50 parts) of speciﬁc gravity 1.14
to 1.4, and the emulsion is heated to 75º-100ºC. At the end of
the reaction (in which no nitration occurs), the homogeneous,
frothy mass is washed with cold water and treated with a 5%
aqueous solution of ammonia (200 parts) until the product
has dissolved; this treatment may with advantage be at a
temperature of 75º-150ºC, and preferably under pressure.
The solution is now made neutral or slightly acid by addition
of dilute acid, and the precipitated mass washed with water
until the washings are colorless. The water is then removed
from the product by pressure, and the mass heated at 150ºC
until it can be mechanically worked in the usual manner. A
tough, elastic substance resembling rubber is obtained in this
way, which can be vulcanized by means of sulfur if desired.
Note 1. This is the earliest patent seen (Oct. 2017) for
industrial uses of soy oil, and the earliest document seen
(Oct. 2017) stating that soya-bean oil can be used to make a
rubber substitute.
Note 2. Soy is mentioned 10 times in this patent in
the forms “Sojabohnenöl” (soybean oil), “Sojabohne”
(soybeans) and “Sojaöl” (soy oil). Address: 1. Dr.,
Stockheim, Oberhessen; 2. Dr., Zwingenberg, Hessen
[Germany].
165. Oil, Paint and Drug Reporter. 1909. The soya bean and
its probable effect on the markets. 75(25):7-8. June 21.
• Summary: “Once in a long while an event occurs in
the industrial world to change, and sometimes even to
revolutionize the set order of things... The latest event to
attract prominent attention has been the introduction in an
extensive way of the soya bean to the markets of Europe.”
Within the last 6 months “there have been shipped
to the United Kingdom, to Scandinavia, and to Germany
upwards of 400,000 tons of the soya bean, which have been
converted into oil, and from oil into soap, and the cake has
found a useful place in the fodder markets of these countries.
It is seldom indeed that in the course of one short season an
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unknown or rather an untried substance has ever forced its
way into a market so cautious and conservative as that of
Great Britain, where the manufacturer and consumer alike
are so wedded to established formulas and customs.”
“Soya bean oil is described in botanical works as
‘obtained from the seeds of soja hispida, a plant indigenous
in China, Manchuria and Japan, where the oil is used for
edible purposes. The seeds contains 18 per cent of oil.’ The
manufacture of soya bean oil, says the same authority, forms
one of the staple industries of Manchuria.”
“The soya bean has occupied quite a foremost place
among the agricultural products of South Manchuria
for many years, and now seems likely to command still
greater prominence. There are quite a number of oil mills
in Manchuria, the principal plants being located at Yngkau
[Yingkou?] and at Hsiackang, the Chinese quarter of Dalny.
In these two centers there were all told in 1908 some thirtysix mills, but of these only ﬁve were equipped with modern
machinery, the others comprise old stone rollers and presses
worked by mules and horses. A mill with a daily capacity of
ten piculs will keep six of these animals busy. The modern
mill will average an outturn of 40 piculs per diem.”
“Before last December there were no soya beans in
England; by February there had been imported 120,000 tons,
and by the close of the season another 120,000 tons had
been added to this, making a total for the United Kingdom
of 240,000 tons. The rest of Europe, comprising chieﬂy
Norway, Sweden, Denmark, and Germany, consumed
160,000 tons, bringing the grand total up to 400,000 tons.
The yield of oil by the naphtha process of extraction is about
18 per cent. This would make an outturn of 72,000 tons of
oil, or, ﬁguring ﬁve and one-half barrels to the ton, there
would have been marketed in Europe 396,000 barrels of soya
bean oil. The shippers, however, had oversold themselves
and were obliged to buy back 75,000 tons of seed to ﬁll
obligations in Japan.”
Concerning the oil: “Its cheapness commended it at a
time when corn oil was very high priced, so it replaced corn
oil in soaps. For edible purposes, it has not as yet found
favor, and it is likely to remain restricted to its industrial
uses, for the reason that the use of naphtha in the extraction
renders it non-edible, and if pressed the yield would be but
10 per cent or less, which would make it too expensive.”
Note 1. This is the earliest English-language document
seen (Nov. 2017) that contains the term “industrial uses” in
connection with soybeans.
A table gives the quantity of exports (in piculs) from
Niutschwang [Newchwang = Ying-K’ou, Yingkou, or
Yingkow] for six varieties of beans, beancake, and beanoil
for the years 1906-08.
Note 2. This is the earliest English-language document
seen (Sept. 2016) that uses the word “beanoil” to refer to
soya bean oil.
Note 2. This is the earliest document seen (Sept. 2006)

that mentions the use of soya bean oil in soaps. A number
of other documents published in 1909 also mention this
new use. Apparently soya bean oil was ﬁrst used in soaps
in Europe (Sweden or England), but by Sept. 1909 the
manufacture of soap from this oil had been tried with good
results in Asia, at a laboratory (probably British-owned).
Note 4. This may be the earliest document seen (May
2008) concerning soya beans in Denmark–although a strict
interpretation of the sentence that mentions Denmark leaves
open the possibility that soybeans were not speciﬁcally
imported to Denmark. Later documents (Nov. 1910) appear
to show that Denmark ﬁrst imported signiﬁcant quantities
of soya beans in 1911; before that, Denmark imported soya
bean cake, largely from England.
Note 5. This is the earliest document seen (Jan. 2010)
that mentions naphtha (or naphthas) used for solvent
extraction of soya beans.
Note 6. Webster’s New Geographical Dictionary (1988)
deﬁnes Scandinavia as 1. The ancient name of the country
of the Norsemen. 2. The name of the region encompassing
Denmark, Norway, and Sweden; sometimes expanded to
include Finland and Iceland.
166. Oil, Paint and Drug Reporter. 1909. Inquiries
concerning the soya bean. 75(26):7. June 28. [1 ref]
• Summary: The article published last week (June 21) in
the Reporter has prompted many inquiries concerning soya
bean oil: (1) Its properties for possible use in paints, or as an
alternative to corn, cottonseed, or linseed oils; (2) Requests
for samples; (3) Where and how it could be obtained.
The Reporter is not yet able to give deﬁnitive answers.
“The adoption of the bean in Great Britain and throughout
Scandinavia and Germany has been sudden and... according
to the best obtainable authority, some 400,000 tons” of soya
beans have been imported to Europe.
Chemical analysis shows that it is quite similar to corn
oil. In Europe, it has widely displaced corn oil for use in
making soap, and it promises to compete with cottonseed
and linseed oil for this purpose. Though it is not known as a
quick-drying oil, it might be usable in paints when combined
with other ingredients–though it has not yet been used much
as a paint oil in Europe. It may eventually ﬁnd a place as
an edible oil, but only after improvements in the reﬁning
process have been invented.
Bean cake makes an inexpensive fodder, and is
apparently rich enough in nutrients to rival cotton and linseed
products. Yet with the steadily growing demand for feeds,
there will probably be ample room for all three. American
mills should pay attention to the quality of their bean cake,
since lower cost products are already on the market.
“The progress of the soya bean industry will be well
worth watching, and we hope soon to be able to supplement
our last article by further interesting and instructive details.”
Note: This is the earliest document seen (Dec. 2005)
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that contains the term “soya bean industry” (or “soya-bean
industry” or “soy bean industry”).
167. Tsuda, S. 1909. On the different forms of phosphoric
acid in organic manures. J. of the College of Agriculture,
Tokyo Imperial University 1(2):167-70. June.
• Summary: “It is a well known fact that phosphoric acid
(P2O5) is one of the essential manurial elements... Funatsu
determined phosphoric acid in the form of lecithin and
nuclein, and in a form soluble in dilute hydrochloric acid in
several manure cakes... The object of the present paper is the
quantitative determination of different forms of phosphoric
acid in several organic manures of vegetable as well as
animal origin.”
The total phosphoric acid in 100 parts of dry “Soybean
cake” was found to be 1.311. The phosphoric acid soluble
in ether and alcohol (as lecithin) was 0.114. The phosphoric
acid soluble in 0.2% hydrochloric acid was: 0.050 inorganic
and 0.640 organic (as phytin). The phosphoric acid soluble
in 5% hydrochloric acid was: 0.040 inorganic and 0.120
organic. The phosphoric acid in the last residue (as nuclein)
was 0.236. Analyses of “Rape seeds cake” and Red clover
hay (before ﬂowering) are also given.
Animal manures (such as herring guano, steamed bone
dust [rich in tricalcium phosphate], pressed cake of pupa of
silk worms, or crab shells) contain much more phosphoric
acid and it is mostly in the form of organic compounds,
whereas in vegetable manures it is mostly inorganic, mainly
in the form of phytin, with only small amounts of nuclein.
Address: Japan.
168. Indian Trade Journal (The) (Calcutta). 1909. Soy bean
trade in China. 14(170):17. July 1.
• Summary: “Attention is called by the United States Consul
at Newchwang to the exports of Chinese beans to the United
Kingdom, which are expected to develop into a considerable
trade and which are competing seriously with Indian linseed
and cotton seed in home markets...
“The bean cake and bean oil go chieﬂy to Japan, but
shipments have gone to England, France, and the United
States during the past year. The American shipment was a
small quantity sent from Newchwang merely as a sample...
The exports of bean cake from Newchwang to foreign
countries in 1908 amounted to 246,608 tons. The exports
of beans from Newchwang to foreign countries and other
Chinese ports during 1908 were as follows, in tons: Black
[soy] beans, 16,498; green beans, 31,873; white beans,
4,315; yellow [soy] beans, 75,996; red and small green
beans, 3,634; total, 132,316 tons.
“Mr. Consul F.W. Playfair, in his Report on the Trade of
Nagasaki for the year 1908, gives the following details about
soy beans and their products: The largest increase under any
heading is that of the import of oil cakes for manure, which
is £83,485, an advance over 1907 of more than 60 per cent.

The reasons for this increase are (1) the extremely low price
of bean cake in China and (2) the increase in the area under
cultivation. The bean cakes come from Newchwang and
Dalny...
“In a report to his Government the Japanese ConsulGeneral in Mukden says: ‘The season for the export of beans
and oil cake, the principal staples of Manchuria, opens in
November and closes in March or April, and the destinations
are chieﬂy Japan and other parts of China (Central and
South). Lately beans have begun to be exported to Europe...’
“Mr. Consul Pitzipios, in his Report on the Trade of
Chinkiang for the year 1908, states that the exports of
bean cake in that year amounted to 588,123 cwts. [1 cwt
= hundredweight = 112 pounds]. He adds that this cake
is produced very cheaply and goes principally to Japan.”
Address: India.
169. Mercury (The) (Hobart, Tasmania, Australia). 1909.
Trade and ﬁnance. July 19. p. 3.
• Summary: “For some time past the oil crushers of the
United Kingdom have been giving considerable attention
to the soya bean. One large ﬁrm now sends samples of soya
oil in both a crude and reﬁned state, and at the same time
writes concerning this product in the following terms:–’Soya
oil is now ﬁnding a very large outlet in this country for
soapmaking purposes. Most of the soapmakers are taking
reﬁned oil, but some use crude; but in the latter case we think
they do the reﬁning themselves. The oil has rather a lower
fatty acid melting point than cotton oil; consequently when
used alone it would not make a hard soap, and most of the
soapmakers here have found it necessary on that account
when using soya oil to increase the quantity of other hard
fats, such as tallow, cocoanut oil, palm-nut oil, etc.; and we
believe some of them have met with considerable success
by using Chinese vegetable tallow along with soya oil. The
yield of glycerine is quite as good as that from cotton oil,
and we believe it has proved an excellent fat for softsoap.
The reﬁned oil is also ﬁnding a very largo market for edible
purposes, and is being taken up by the fatmakers, ﬁsh-fryers,
etc.”
Note. This is the earliest document seen (Aug. 2016)
that contains the term “oil crushers” in connection with the
soya bean.
170. Crowe, E.F. 1909. Japan. Report for the year 1908 on
the trade of Japan. Diplomatic and Consular Reports, Annual
Series (Foreign Ofﬁce, Great Britain) No. 4290. 85 p. July.
• Summary: The section titled “Import of manures” (p. 18)
notes that most importers and dealers in manures lost money
last year. “The gains were made entirely in ammonium
sulphate and bean and cotton-seed cake, all the other lines
showing a decrease. Bean cake in particular recorded an
enormous advance, from over 5,500,000 piculs [1 picul
= 100 kin = 132.27 lb weight] worth 1,780,000l. [pounds
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sterling], to 7,750,000 piculs, worth 2,220,000l.
“The fall in the value of silver of course made bean
cake look very cheap as compared with other fertilizers, but
it will be interesting to see whether the price will not rise
considerably in the future as a result of the new development
in the recent large shipments of beans from Dairen to
Europe.
“As regards oil cake China and Kwantung province
supplied nearly the whole quantity, while with sulphate of
ammonia the United Kingdom still provided the greater
share...”
A table in the section titled “Total volume of trade”
shows imports, exports, totals, and differences between
imports and exports for the years 1904-1908. It also shows
net increases or decreases for various two year comparisons.
Address: Commercial Attaché to His Britannic Majesty’s
Embassy, Tokio [Tokyo].
171. Ruhräh, John. 1909. The soy bean in infant feeding;
Preliminary report. Archives of Pediatrics 26:496-501. July.
• Summary: This pioneering paper was read before the
Twenty-ﬁrst Annual Meeting of the American Pediatric
Society, Lenox, Massachusetts, May 28, 1909. “The soy
bean (glycine hispida), sometimes incorrectly called the soja
bean, is an annual leguminous plant which originally grew
in a wild state from Cochin China to the south of Japan and
Java.”
There follows a brief but accurate history of the soy
bean. “In 1875 Professor Haberlandt began a series of
investigations with this plant in Austro-Hungary, and in his
work published in 1878 he urges the importance of the soy
bean as a food both for man and animals. After his death,
which occurred in 1878, very little notice was taken of the
soy bean in Hungary and the prophecy that he made for its
future failed.”
“As early as 1829 Thomas Nuttall wrote an article in the
New England Farmer concerning the bean as a valuable crop
for this country. The Perry expedition to Japan also brought
back soy beans, but until the last ﬁfteen or twenty years the
plant was known only as a curiosity.”
“The plant is grown in America, but is used chieﬂy
for the purpose of a forage crop and comparatively little
reference has been made to its use as food for man.” The
plants “bear a remarkable number of beans and the ﬂowers
are self-pollinated, making the yield independent of insects.
The bean may be easily grown in Maryland. I am indebted
to three friends for experimenting with this plant in their
gardens and obtaining good crops...”
Note 1. This is the earliest document seen (May 2009)
that mentions soybean pollination–quite remarkable since
it is by a pediatrician writing about a completely different
subject. It is also the earliest document seen (May 2009) that
uses the term “self-pollinated” (or self-pollinating, etc., with
or without the hyphen) in connection with soybeans.

“At the present time there are seven varieties handled
by seedsmen, and some twenty-two distinct varieties are
known.” The varieties Mammoth Yellow, Hollybrook, and
Ito San have been used in infant feeding experiments. “The
other varieties are the Guelph (green), the Samarow (green),
the Ogemaw (brown), and the Buckshot (black). All of these
latter may be grown in the north.”
“I am indebted to Mr. Frank N. Meyer, agricultural
explorer for the Department [U.S. Department of
Agriculture], for information concerning the use of the beans
in the East...”
“Some varieties are grown exclusively for the oil they
contain and its is used for culinary, illuminating [in lamps]
and lubricating purposes, the residue left after the oil has
been expressed being used for fertilizer and also as food
for animals. The light-colored beans are eaten in soups and
the pods are sometimes picked green, boiled, and served
cold with a sprinkling of soy sauce. The green varieties are
often pickled in brine and eaten moist or dried with meals as
promoters of appetite; the same varieties are often slightly
sprouted, scalded and served with meals in winter time as
a green vegetable.” Also mentions “natto, tofu, miso, yuba,
and shoyu.” When making tofu: “The ﬁltrate is a white,
opaque, milky liquid with a taste similar to malt. This soy
bean milk has a composition nearly the same as that of cow’s
milk” (as shown in a table) (p. 498-99).
“The soy beans are sometimes roasted and then used as
a substitute for coffee” (p. 499)
“The fact that the soy beans contain little or no starch
suggested to Dujardin-Beaumetz that they be used as a
food for diabetics. The soy bean ﬂour has been placed on
the American market, but was withdrawn owing to the fact
that according to the manufacturers it contained 8 per cent.
carbohydrate. It contains much less carbohydrate, however,
than any of the other diabetic foods.”
“As regards the use of the beans in infant feeding it
seemed to me that soy bean gruel or milk, either alone or
with cow’s milk, might be of value in feeding several classes
of cases, viz., of marasmus and malnutrition, as a substitute
for milk in diarrhea, and in intestinal and stomach disorders,
and in diabetes mellitus.”
Note 2. This is the earliest document seen (Aug. 2013)
that suggests the use of a soybean preparation as a milk
substitute for infants.”
Note 3. This is the earliest document seen (Aug. 2003)
concerning the actual feeding of soymilk to infants or
children, or concerning a soy-based infant formula. The
author was the world’s ﬁrst pediatrician to use soybeans in
infant feeding, and did the ﬁrst U.S. studies with soyfoods
and human nutrition.
Note 4. This is the earliest English-language document
seen (Aug. 2013) that uses the term “substitute for milk” to
refer to soymilk.
Note 5. This is the earliest English-language document
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seen (Nov. 2002) that uses the word “malnutrition” in
connection with soyfoods.
The writer had hoped to conduct experiments and make
a more complete clinical report but several misfortunes
attended his efforts to secure the beans. “My ﬁrst crop was
eaten by rats, my second moulded in the pods owing to some
unusually damp weather, and insects ate about two-thirds of
my last crop. Fortunately, the beans may now be obtained
from Messrs. T.W. Wood & Son, Richmond, Virginia.
“So far the gruel has been prepared by soaking the beans
over night, stirring to remove the envelope surrounding
the bean. Three times the amount of water is added to the
beans and they are boiled until a smooth gruel results. This
is strained if necessary [to make real soymilk]. This has the
odor and taste of malt, but with the addition of a little salt is
well taken, especially after the ﬁrst bottle or two. The gruel
is retained unusually well and seems to be easily digested.
The stools are not more frequent than with other foods. The
stools are light brown in color like those from malted milk.
This soy bean gruel has nearly the same food value as milk
and for certain children may need further dilution. About
the same size feedings should be used as if milk were being
given. Five percent sugar may be added to increase the fuel
value.
“I have not used the beans in a sufﬁciently large number
of cases nor over sufﬁcient periods of time to justify any
further statements at this time, but I do feel that properly
used they will be a most valuable addition to the dietary of
the sick infant. Grinding them to a bean meal would simplify
matters very much, and, if success attends their use, a soy
bean meal could easily be prepared.
“I hope to be able to make a second report at the next
meeting and have called your attention to the bean in hope
that other members may try them and report at the same
time.”
Note 6. Pediatrician Herman F. Meyer (1960, p. x)
published a long poem by Dr. John Ruhräh titled “A Simple
Saga of Infant Feeding,” which described the history and
present status of infant feeding. Meyer described Ruhräh as a
“philosopher, teacher, poet, pediatrist [pediatrician] and able
historian.”
The following photo of Dr. John Ruhräh (1872-1935)
was taken in about 1914. Born in Chillicothe, Ohio, he
was a graduate of the College of Physicians and Surgeons
(Baltimore, 1894), did post-graduate work at Johns Hopkins,
the Pasteur Institute, Paris (1897), and in other European
schools (1900-1901), and was quarantine physician of the
port of Baltimore (1898-1900), where he became Professor
of pediatrics in the University of Maryland Medical School
and in the College of Physicians and Surgeons.
His autograph is shown below his photo. Address: M.D.,
Baltimore, Maryland.
172. Guthrie, F.B. 1909. Pea-nut and bean cakes.

Agricultural Gazette of New South Wales 20(8):670-72. Aug.
2.
• Summary: After discussing and analyzing the composition
of pea-nut cake, the article continues: “A similar product
[soybean cake] from China has come under our notice. It
is obtained from a small green bean grown in North China
and Manchuria. These beans are rich in oil, and the oil is
expressed in stone-mills and presses and used as a lubricant
and, in China, for cooking. The cake left after expressing
the oil is pressed into large discs about 2 feet diameter and 6
inches thick and weighing about 42 to 48 lb.
“It is ground up and used in the East as a manure. It
is also used, but less extensively, as a fodder. An analysis
of a portion of one of these cakes shows it to be a highly
nitrogenous food very similar in composition to the pea-nut
cake.”
A table shows the analysis of [soy] bean cake: Moisture
14.52%, ash 5.16%, ﬁbre 4.03%, albuminoids 42.31%,
carbohydrates 25.25%, ether extract (fat and oil) 8.73%.
Nutritive value 87.3. Albuminoid ratio 1 to 1.06.
Note: The “small green bean” must be the soy bean,
because the mung bean contains very little oil. Address:
Australia.
173. Milling (Liverpool). 1909. A new British industry. Soya
beans. Their cultivation and manufacture. Their wonderful
food value. Great possibilities. 33(9):290, 292. Aug. 28.
Also printed in 1910 as Soya Beans, a 27-page booklet
by Northern Publishing Co. in Liverpool., Liverpool.
Extensively quoted by Sawer 1910 (p. 27) and 1911 (p. 212).
[1 ref]
• Summary: “The ﬁrms which ﬁrst entered the export trade
in Soya beans in quantity were Messrs. Nathanson (Russia)
and Messrs. Mitsui and Co. (Japan). Several English ﬁrms
have also entered the trade, and among these must be
mentioned Messrs. S. Macgregor and Co., and Messrs.
Jardine, Mathieson [Matheson] and Co. We believe that
Messrs. [John] Bibby, of Liverpool, were one of the ﬁrst
British importers of Soya beans, that ﬁrm having received a
considerable quantity last year [1908]. It was not until last
Spring, however, that consignments arrived in this country in
large cargoes. Up the present time the imports in 1909 have
been estimated at about 300,000 tons. This is a large total for
the ﬁrst year of general crushing, and shows that the trade is
certainly to be largely increased, providing that Manchurian
exporters can secure the beans, and of this there does not
appear to be any doubt.”
The yellow Sakura soybean variety shipped from Dalny
appears to be the best quality and commands a price of
about 2/6 per ton more than small yellow varieties such as
the Harbin variety shipped from Vladivostok or the Hankow
variety shipped from Shanghai. “The black Soya bean
appears to be the richest in oil, while analysis proves it to
contain a large percentage of albuminoids and phosphates.
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“The analysis of the ordinary yellow Soya bean, made
by Mr. Alfred Smetham, F.I.C., F.C.S., of Brunswick
Street, Liverpool, shows an average of about the following
constituents:–Water 12 per cent., oil 17 per cent.,
albuminoids (protein) 38 per cent., carbohydrates 22 per
cent., ﬁbre 5 per cent., ash 5 per cent., and sand 1 per cent...
“Mr. Smethan, in a pamphlet he has prepared for the
Annual Journal of the Royal Lancashire Agricultural Society
for 1909, gives a number of analyses of Soya beans, besides
the products of oil and ﬂour millers generally. Some of
our readers will be interested to learn that the Chinese in
Liverpool have regularly imported various kinds of Soya
beans, which are sold in the Chinese shops for human food.
We understand that the method of cooking them is very
similar to the British plan of steeping and boiling dried
peas. In China the beans, after having had the oil extracted
from them, are used for feeding pigs and cattle, as well as
for manuring the land. The beans have long been known
in Japan, where they are made into a favourite condiment
known by the name of Shoyu, the meal from the beans being
mixed with meal from either wheat or barley.”
The oil is of a superior kind and ﬁnds a ready sale
at high prices for a great variety of purposes, including
the manufacture of margarine and other edible goods, the
manufacture of ﬁne toilet soaps and paint oils. Note 1. This
is the earliest document seen (Oct. 2007) concerning the use
of soybean oil in margarine.
“We hear that the Japanese are extracting the caseine
[casein] from Soya beans, using it as a substitute for milk. It
is said that this vegetable milk is produced by extracting the
juice. The preparation, according to the Java Times, is a very
popular drink among the poorer classes of China and Japan.
In making the milk the beans are ﬁrst softened by being
soaked and then boiled in water. The liquor is secured by
straining and is similar to cow’s milk in appearance, but has
a different composition, which renders it highly suitable for
use in tropical countries...
“The most interesting use to which the bean can be
put, from a corn miller’s point of view, is the production
of ﬂour for bread-making purposes. This has been done by
a Hull ﬁrm who recommend that the Soya ﬂour be mixed
with wheat ﬂour in the proportion of one of the former and
four or ﬁve of the latter. We have obtained a sample of Soya
ﬂour and blended it with white ﬂour. After baking a loaf it
was seen that the top broke but the crumb was all that could
be desired. The ﬂavour of the loaf was superior to that of
average brown bread. The Soya ﬂour cannot be bleached;
therefore, it would not be suitable for white bread making.
We think that a proportion of Soya ﬂour might be blended
into the millers’ brown meal with advantage, because of its
great food value and its ﬂavour. Further mention is made of
Soya beans and ﬂour in our editorial notes.
“Just as we go to press a gentleman called at this ofﬁce
and showed us a Soya bean pod which had been plucked

from plants raised in South-West Lancashire [England]. It
was fully ripe and contained four beans... Soya beans, he
informs us, have been grown before in this country as an
experiment though without much success.”
Note 2. This is the earliest document seen (March
2014) that mentions Mitsui & Co. (a major Japanese trading
company) in connection with soybean exports to England.
174. Oil, Paint and Drug Reporter. 1909. The soya bean in
the United Kingdom: Closer investigation conﬁrms former
statements of the Reporter on the growing importance of the
new industry–present market value of the bean and its oil in
Great Britain–its various uses, etc., etc. 76(9):16. Aug. 30.
• Summary: Dateline: “London, Aug. 7, 1909.” Contents:
Current prices and trade. Soap making. Feeding cake. Paint
and varnish making. Edible oil. Burning oil. Linoleum.
“The Reporter’s recent articles on the Soya bean oil
under date June 21 and June 28 have been widely quoted on
this side of the Atlantic and if possible have accentuated the
keenness of interest in a commodity which, by all accounts,
seems marked for an important permanent place among
produce and in industry. Supplemental particulars obtained
here tend to conﬁrm the extent to which it has been adopted
in manufacture in the United Kingdom and also to emphasize
the scope of experimental investigation with the object
of improving its industrial adaptability, of perfecting its
reﬁnement for edible purposes and of bettering the already
well-recognized qualities of the bean cake as a feeding stuff.
“The importation of Soya beans into the United
Kingdom during the ﬁrst half of the current year totaled
571,849 quarters (a quarter dry measure = 480 lbs.) or about
122,500 tons, June contributing roughly 188,000 quarters,
May about 75,000 quarters and (to go no farther back) April
just on 158,000 quarters. The distribution of the aggregate
shipments to date have been fairly wide, Hull receiving the
larger proportion, viz., 258,545 quarters. Liverpool coming
second with 134,088 quarters, the British Channel taking
74,038 quarters, London 50,157, Rochester 36,285, Leith
13,925 and Southampton 4,811 quarters. And the combined
value of these importations into the United Kingdom during
the six months is returned at £736,776.”
Tables show the prices (in pounds sterling, but with no
units of quantity given) of soya oil in London and Hull; it
sells for about 87% as much as crude cotton oil. Most of
these soya beans came from northern Manchuria. Harbin
and Dalny are the chief marketing centers, and rank ﬁrst in
quality, followed by Vladivostok and Hankow [China]. “The
Manchurian farmer requires payment at collection of bean
or before delivery and this has tended to narrow the shipping
trade into the hands of a few.”
“In view of the large demand the Imperial Institute
authorities in London have suggested the extension of
cultivation in those parts of the British Empire where it does
well. It is cultivated already on a moderate scale in India and
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other British colonies, mostly for making feeding stuff or as
a green manure and it is suggested that West, East and South
Africa are particularly suitable for cultivation purposes.
These observations are of interest in view of the possibility
of stimulating cultivation in the American cotton belt.”
“Linoleum: Experiments have been proceeding with
Soya oil as a substitute for linseed oil in the manufacture of
linoleum, but reports as to the measure of success are not
deﬁnite.”
Note 1. This is the earliest document seen (Oct. 2017)
that mentions the use of soya oil in making linoleum.
Webster’s Dictionary deﬁnes linoleum (derived from the
Latin linum = element [or the genus of the ﬂax plant] +
oleum = oil, and ﬁrst used in 1878) as “1: a ﬂoor covering
made by laying on a burlap or canvas backing a mixture of
solidiﬁed linseed oil with gums, cork dust or wood ﬂour
or both, and usually pigments. 2: a material similar to
linoleum.”
Note 2. A quarter is an imperial unit equal to 28 pounds
(12.7 kg), or one fourth of 1 long hundredweight (112 lb or
50.8 kg).
175. Tropenpﬂanzer (Der) (Berlin). 1909. Die Soja-Bohne
[The soybean]. 13(8):388-90. Aug. [2 ref. Ger]
• Summary: Compare this with the detailed article by Prof.
Fesca on the same subject in Tropenpﬂanzer, Aug. 1898, p.
233.
After the Russo-Japanese War, large amounts of soybean
products entered Tsingtau [Qingdao]; they were cultivated
in Manchuria and exported through Newchwang [Yingkou].
The export of soybeans and soybean oil was limited almost
entirely to China proper; only small amounts were exported
to Japan. However very large amounts of soybean cakes–
almost 80%–were exported to Japan, with the rest going to
south China.
Soybeans are also exported to central Europe. The
soybean differs from other beans in its much larger contents
of oil (roughly 10 times as much) and protein. A table gives
the chemical composition of soybean seeds. In 1908 the
Chinese province of Kwangtung in Swatow, which has a
shortage of animal manure, imported more than 2½ million
piculs of soybean cake for use as fertilizer.
Soybeans are widely used in China to make foods, such
as tofu (Bohnenkäse), soy sauce and soybean oil.
The prices of various soy products in Tsingtau are
given: Soybeans, soybean oil, soybean cake. The freight to
Hamburg for soybeans and soybean oil is given; soybean
cakes are not yet imported to Europe. The export tariff for
each of the three is given, as well as the landed price in
Hamburg.
176. Manchester Guardian (England). 1909. The
Manchurian soya bean: New industries projected. Sept. 10.
p. 10.

• Summary: “Considerable interest has been awakened in
commercial quarters by the statements recently published as
to the immense possibilities of the Manchurian Soya bean
and there is a probability that at Liverpool, if not also on
the banks of the Ship Canal, an important new industry will
spring up.”
Note: The Manchester Ship Canal, opened in May 1894,
transformed Manchester from a landlocked city into a major
sea port, known as the Port of Manchester.
“The value of the bean has already been recognised
in various parts of the world, but it was only in the recent
opening of the Manchurian Railway for other than military
purposes that revealed the immense trade possibilities
connected with it.”
“The uses of the bean are manifold. It is said to be
excellent in bread; it yields a rich oil, is a capital food for
cattle and pigs; and in Japan even milk has been derived
from it, and from that milk cheese of various sorts has been
made. It forms such a rich food for pigs that it requires to
be mixed with plainer fare before being offered to them.
Its advantages in this direction were quickly grasped by
the enterprising Danish pig-breeders; they bought heavily
on the Hamburg market, and the subsequent decline in the
imports of Canadian hog products into this country has been
attributed, in part at any rate, to the advantages gained by the
Danish breeders as a result of the extensive use of the bean.
“The ﬁrst cargo of the beans to reach this country came
in the Myrtledene to Bristol and was consigned to a wellknown Liverpool ﬁrm of cattle food manufacturers. The
bean is now used also for soap-making at Port Sunlight. The
Myrtledene’s cargo arrived in February last, and since then
200,000 tons have been imported.
“Although ﬁrms at Hull and Newcastle-on-Tyne are also
moving, a serious attempt is to be made to centre the imports
of the bean at Liverpool, with the intention not merely of
increasing the shipping trade of the port, but also with a view
to establishing a new local industry. The exportable surplus
of this year’s crop will, it is said, probably exceed a million
tons, so that the magnitude and value of the trade is readily
appreciated. Several of the most prominent commercial men
of Liverpool are interested in the scheme, amongst them Sir
Alfred Jones, who contemplates attempting its cultivation
in West Africa. He is also interested in the question of its
shipment from Vladivostok, and particularly in the erection
of special mills at Liverpool to deal with the bean. Efforts are
now being made to promote a company to take the matter up,
and in a few weeks it will be seen whether these efforts have
been successful.
“In the meantime the British Vice Consul at Vladivostok
reports that the condition of the coming crop is very
favourable,...”
177. Seifensieder-Zeitung. 1909. Fragen und Antworten
[Questions and answers: Soybean oil and soap, #422].
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36(37):1103. Sept. 15. [1 ref. Ger]
• Summary: Each question was posed in a previous issue:
(A) Soybean oil can be made into soap in a manner similar
to tallow and cottonseed oil (Kottonöl), with very weak
lye (alkaline) or caustic solution. Answer from Aug. Krull,
Helmstedt.
(B) When used together with [soy] bean oil, one can
obtain a pretty, transparent soft soap (Schmierseife) in the
following way: A detailed, technical explanation is given.
178. Seifensieder-Zeitung. 1909. Fragen und Antworten
[Questions and answers: Soybean oil and soap, #428].
36(37):1103. Sept. 15. [1 ref. Ger]
• Summary: Each question was posed in a previous issue:
(A) Cottonseed oil, soybean oil and corn oil have rather
similar saponiﬁcation values. The yield of best quality soap
(Kernseife) ranges from 145% to 148%. Answer from Bergo.
(B) Of these three oils, cottonseed oil gives a somewhat
higher yield, about 148-150%, while soybean oil and corn
oil, having the same saponiﬁcation value, should yield about
146-148%. Answer from R.W.
179. Seifensieder-Zeitung. 1909. Fragen und Antworten
[Questions and answers: Soybean oil and soap, #429].
36(37):1103. Sept. 15. [1 ref. Ger]
• Summary: Each question was posed in a previous issue:
All three oils, cottonseed oil, [soy] bean oil (Bohnenoel) and
corn oil behave similarly when made into soap, that is they
are best made into soap with a weak lye (alkaline) solution.
180. Gordon, E.L.S. 1909. Manchuria. Bean industry:
Manufacture of bean cake, oil and soap. Board of Trade
Journal (London) 66:645. Sept. 23. [1 ref]
• Summary: “It may be well to give a word of advice to
those who may be desirous of engaging in the bean trade
at Dairen. Most of the beans sent down to Dairen come
from the districts north of Mukden, Changchun [probably
Ch’ang-ch’un, capital of Kirin province] being the principal
market. People will only incur losses if they merely have an
ofﬁce in this port and buy beans in the local market; it will
be essential for them to travel in the interior and visit the
country markets to make economical purchases.”
Bean cake and bean oil: A chemical analysis of bean
cake as it is presently prepared shows that it contains
16.9–19.19% water, 9.18–9.76% oily substances, and
40.98–45.00% albuminous substances. “By the present
method, using hand presses, the amount of oil extracted from
the beans is about 8 per cent. At one mill in Dairen, which
is ﬁtted with hydraulic presses, nearly 10 per cent. can be
obtained. The quantity of oil in the soya bean is from 16 to
17 per cent., and by improved processes it should be possible
to extract practically the whole of this, and still make from
the fragments as good a quality of bean cake for fertilising
purposes as is made now.

“In 1907 there were at Dairen two large Japanese mills
for the manufacture of bean cake, in one of which steam is
used as the motive power, while in the other electricity has
been adopted, and a few Chinese mills where the old native
method has been retained. During 1908 some 17 Chinese
factories have been added, and more are in contemplation.
The increase is likely to continue, though possibly not to the
same extent, for economic reasons...
“The manufacture of soap from bean oil has been tried
with good results. The soap is easily soluble in hard water. A
cake made in the laboratory at Dairen weighs nearly 2½ ozs.
troy, and the cost of manufacture, including wrapping and
scenting, is said to be not more than ½d. per cake, or 2½d.
per lb.”
Note: This is the earliest document seen (Sept. 2003)
which states that hydraulic presses are now being used in
Manchuria or China–by one mill at Dairen.
Summarized in the Indian Trade Journal. 1909. Oct. 14.
p. 45, and in Tropical Agriculturist. 1909. Sept. 15. p. 212.
Address: Acting British Vice-Consul, Dairen.
181. Bulletin of the Imperial Institute (London). 1909.
Cultivation and utilisation of the soy bean. 7(3):308-14.
Reprinted in the Tropical Agriculturist, Supplement (Jan.
1910, p. 78-79). Summarized in Far Eastern Review, March
1910, p. 489. [3 ref]
• Summary: Contents: Introduction. Cultivation.
Composition of the seeds. Utilisation of the seeds.
Considerable expansion was stimulated by the large demand
for provisions created by the occupation of North Manchuria
by Russian troops during the Russo-Japanese war. After
the end of the war and the withdrawal of the troops, the
local demand declined and it became necessary to ﬁnd an
outlet for the crops in foreign markets. Much of the staple
produce of North Manchuria was exported to Japan through
Vladivostok from 1906 to 1908. In 1908 the trade suffered as
a result of the depression in Japan. Towards the end of that
year, beans and wheat began to be exported to Europe on a
large scale. Large quantities of soy beans were imported into
the United Kingdom and the Continent.
“The ﬁrst large cargo of soy beans consigned to the
United Kingdom arrived in Hull on the 2nd of March, 1909,
and amounted to 5,200 tons. It is stated that before June
contracts had been made for the delivery of no less than
200,000 tons. The beans are said to arrive at their destination
in perfect condition in spite of the great distance they have to
be carried.
“They are classiﬁed into three grades: No. 1, shipped
at Dalny; No 2, shipped at Vladivostok; and No. 3, shipped
at Hankow. The value of grade No. 1 is about £6 8s. per
ton gross, c.i.f. European port direct, whilst the values of
Nos. 2 and 3 are equal and about £6 6s. per ton gross, these
prices being, of course, subject to the ﬂuctuations of the
market.” Note 1. This is the earliest record seen (Feb. 2003)

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 121
concerning soybean grades. Note that the highest grade has
the highest value. However, the grade is based on the port
from which the soybeans are shipped rather than standards
by which the beans from each port can be graded. It is not
clear whether the concept of grades originated with the
buyers (European oilseed crushers), the shippers (Japanese,
probably Mitsubishi), or the sellers (Manchurian merchants).
Most, if not all of the soy beans imported into England
are “purchased by the proprietors of oil-mills, who crush the
product and thus obtain a quantity of oil, amounting to about
10 per cent. by weight of the seed, and a residual oil-cake
proved to be a valuable cattle-food” (p. 309).
The oil was chieﬂy used in England “for the
manufacture of soap and is very well suited for this purpose”
(p. 312).
The “oil-cake” that remains after expressing the oil
is hard and heavy. Feeding trials comparing this cake
with decorticated cotton cake have been conducted at the
Cumberland and Westmoreland Farm School at Newton
Rigg, and also at the Royal Agricultural College, Cirencester.
At Cumberland it was found that cows, when fed the “soybean cake,” gave more milk than when fed with cotton
cake, but the difference was considered insigniﬁcant. The
proportion of fat in the milk was the same in each case.
At Cirencester, the experiment showed that the yield of
milk was but little affected by the type of cake used. The
percentage of fat in the milk was slightly higher from the
cows consuming soy-bean cake.”
Note 2. This is the earliest English-language document
seen (Sept. 2016) that uses the term “soy-bean cake” to refer
to ground, defatted soybeans.
“In view of the importance of the trade in soy beans,
it has been considered desirable that attempts should be
made to grow the product in other countries than China. The
Imperial Institute has already brought the matter to the notice
of the Governments of several British Dependencies, and
experiments are now in progress in the Cape of Good Hope,
Natal [South Africa], the East Africa Protectorate [Kenya]
and the Gambia. An effort is also being made to stimulate the
cultivation of the soy bean in India” (p. 313-14).
Note 3. This is the earliest document seen (Aug. 2009)
concerning soybeans in Gambia or Kenya, or the cultivation
of soybeans in Gambia or Kenya. This document contains
the earliest date seen for soybeans in Gambia or Kenya, or
the cultivation of soybeans in Gambia or Kenya (1909; one
of three documents for Gambia).
Tables show: (1) The composition of soybeans grown in
India, in China (deduced by Dr. Forbes Watson; with hulls,
or dehulled), and in the United States. (2) Four chemical
constants for soybean oil and cotton-seed oil: Speciﬁc
gravity at 15ºC (0.9240 to 0.9270), saponiﬁcation value
(190.6 to 192.9), iodine value (121.3 to 124.0), and Hehner
value (95.5).
Note 4. This is also the earliest document seen (July

2014) concerning the use of soy bean oil in soaps.
Note 5. Vladivostok is a seaport city, the capital of
Primorski Krai, in the far Eastern Russian Soviet Federated
Socialist Republic [i.e. Russian Far East]. It became part
of the USSR at the time of the Russian Revolution in about
1917.
182. Hausser, P.F. 1909. China. Report for the year 1908
on the trade of Swatow. Diplomatic and Consular Reports,
Annual Series (Foreign Ofﬁce, Great Britain) No. 4332. 14
p. Sept.
• Summary: The section titled “Bean-cakes” (p. 6-7) states:
The total importation during 1908 was 3,036,906 cwts. [1
cwt = hundredweight = 112 pounds], valued at 714,200l.
[Note: 1 l. = 1 £]., as compared with 2,199,443 cwts.,
value 600,415l., in 1907. Owing to exceptionally large
purchases made in the spring of 1908 by Japanese merchants
in Newchwang and Dalny [Manchuria], prices went up
from 1.40 to 1.80 taels per picul, but notwithstanding this
advance, importers in Swatow could not get a corresponding
increase for their goods. Prices here dropped from 3.30
taels at the beginning of the year to 2.60 taels per picul, and
importers suffered heavy loss. Encouraged by the inﬂated
price of sugar obtained at the end of 1908, the planters will
probably invest more money in bean-cake for their sugarcane plantations this year and the consumption will be
correspondingly increased.”
A table titled “Return of principal articles of native
import (net) during the years 1907-08” (p. 12) shows that
imports of “Bean cake” were as follows for each year: 1907–
2,199,443 cwts / £600,415. 1908–3,036,906 cwts. £714,200.
Imports of “Beans” [probably soy] were as follows for
each year: 1907–774,414 cwts / £216,828. 1908–1,057,775
cwts. £249,187. Imports of bean cake in 1908 were second
largest in value after rice (£753,300). Also gives ﬁgures
for groundnuts, “oil–bean, castor, ground nut, etc. (lumped
together), and three types of opium.
A table of exports (p. 13) shows that sugar (brown and
white) was the most valuable export; the imported bean cake
was probably used as fertilizer on the sugar cane ﬁelds.
Below the table of contents is a table of currency
equivalents. Facing that page is a large map of Swatow
[pinyin: Shantou; Wade-Giles: Shan-t’ou], including
surrounding Canton [pinyin: Guangdong] province, plus
neighboring Fokien [Fukien, Fujian] province to the north,
and Kiang-Si [pinyin: Jiangxi] province to the northwest.
Address: Consul [British].
183. San Francisco Chronicle. 1909. Marion De Vries hears
protests: Chemist says soja bean oil is used for food as well
as soap. Oct. 7. p. 7.
• Summary: “Growers of olives, cotton and other products
from which edible oils are manufactured are interested in the
decision of the United States Board of General Appraisers as
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to the dutiable status of soja oil. If the board shall decide that
soja oil is an edible commodity, and the indications are that
such will be the decision, the Government will be the gainer
in customs duties collected under the protest, before it was
placed on the free list.
“Among the cases heard yesterday by Marion De Vries
of the Board of Appraisers in the Custom-house was the
protest of S.I. Jones & Co. against the levying of a duty
on soja oil as an edible oil. It was contended that its only
commercial value was as a stock for the manufacture of
soap.” But “D. Frank Lloyd, assistant United States attorneygeneral from Washington [DC]... contended that soja oil was
an edible product and used as an article of food in the Orient,
where the soja bean is indigenous.”
The protestants said that the oil was exported principally
from Hongkong, that it is the cheapest oil in the Orient, and
that it is used there for the adulteration of peanut oil and
other oils. But Jones & Co. is importing the unreﬁned oil into
the United States for soap stock.
“An attempt was made to have it employed in varnishes,
but as it was a non-drying oil it was found unsuitable for that
purpose.
“The ﬁrm could not say whether it was used as an article
of food in China and Japan, but it believed that a reﬁned
quality was so used. Under the new tariff it is admitted duty
free... It has come into great demand by soap makers in this
country and many large shipments are under way.
The report of the Government chemist said that soja oil,
in addition to being an edible oil, is also used for packing
ﬁsh and as a lubricant.
“The soja bean is extensively cultivated in the warmer
regions of the United States as a fodder crop and a fertilizer.”
Note: This is the earliest English-language document
seen (Sept. 2016) with the term “soja bean oil” in the title.
184. Edie, E.S. 1909. Cultivation and uses of soya beans.
Liverpool University, Institute of Commercial Research in
the Tropics, Bulletin 1(1):1-7. Oct. 8. [1 ref]
• Summary: An excellent article. Contents: Introduction.
Uses of the soya bean: Forage, hay, ensilage, soya oil, soya
milk, a type of cheese made from soymilk [tofu], soya meal
[ﬂour]; use of soya bean oil for soap, illumination, paints and
other industrial products, soya bean meal used as a fertilizer
on Chinese sugar plantations, soya beans as a legume for
enriching the soil with nitrogen, planting between rows of
maize. Cultivation of soya beans. Varieties of soya beans.
“The Soya bean (Glycine hispida) is a native of Southeastern Asia, where it has been cultivated for centuries
in China and Japan. It was introduced at a later period
into India, and arrived in England towards the end of the
eighteenth century. A considerable number of experiments
were carried out with the plant were carried out in Austria
about thirty years ago, but it is only quite recently that it has
become an article of commercial importance in Europe.”

After discussing uses as hay and silage: “It is in the bean
itself, however, that the chief value of the Soya plant lies. As
food for man and domestic animals it is used to a very large
extent in the East. In some parts of China the bean forms
one of the staple articles of food, and it is cooked much as
beans and marrowfat peas are, and also in soups and other
forms. The oil is used largely for making salads and sauces,
and is also mixed with ﬂour in the manufacture of cakes. Mr.
Turner tells me that the Chinese extract casein from the bean,
and I have also seen this stated elsewhere.
“A liquid closely resembling cow’s milk is prepared
from Soya beans in Japan.” The process is described. “This
condensed product is of considerable value as a food, but it
is unsuitable for the use of infants. This “Soya Milk” is also
used in the preparation of a kind of cheese” [tofu]. Note 1.
This is the earliest English-language document seen (Aug.
2013) that contains the term “Soya milk.”
“Soya bean meal is now use in the manufacture of
biscuits, and for mixing with ﬂour for making brown bread
in this country. In some parts of the Continent Soya meal is
now being used in preference to rye meal for making bread.”
“One of the most valuable products of the Soya plant
is the oil. As mentioned before, it is used largely for eating
purposes in the East, and Mr. Turner tells me that on the
Continent a greater percentage of Soya oil than of Copra oil
is allowed in the manufacture of margarine.
“Soya oil is largely used for soap making in the East,
and I understand that it has recently been tried with very
good results in this country also.
“As a considerable proportion of oil is left behind in the
cake after expression of the oil, it may be more proﬁtable to
extract the oil by solvents such as naphtha and use it all for
manufacturing purposes, as extraction by means of naphtha
renders the oil unsuitable for edible purposes.
“In the East Soya bean oil is used as an illuminant
and also in the manufacture of paints. The oil has a
comparatively high iodine value, which is an index of the
drying quality of an oil of that class.” Note 2. This is the
earliest English-language document seen (Sept. 2016) which
states that soya oil can be used in paints (or other coatings) in
connection with its iodine number.
Cultivation: “Recently the question of raising this crop
in various British colonies has been discussed. In most of
the African colonies, including West Africa, the Soya bean
would probably be successfully grown, and in rotation with,
or along with maize and other crops, its cultivation would
be a very proﬁtable investment. I have seen samples of
Soya beans at least three years old, which showed no signs
of weevilling or deterioration in any way. Cargoes of the
beans shipped from Vladivostock [Vladivostok] and Dalny
to Hull and Liverpool are stated to have arrived in perfect
condition.”
Varieties: A table (p. 6) gives a nutritional analysis by
S.H. Collins of “a sample of Chinese yellow Soya beans.”
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Moisture: 10.23%. Oil 15.62%. Albuminoids 37.54%.
Carbohydrates 27.27%. Woody ﬁbre 5.02%. Ash 4.32%.
“I have analysed samples of ﬁve distinct varieties of
Soya beans, some of which were obtained from the shop of
a Chinaman who sells them to the Chinese in Liverpool for
food. I do not, of course, know the age of the samples, nor
their source...” After describing the shape and color (2 green,
2 brown, 1 black) of each, and noting that No. 4 came from
Hong-Kong, he gives a nutritional analysis of each in tabular
form, and the weight of 20 seeds of each in grams.
“In conclusion I have to thank Mr. A. Grenville Turner,
Grain and Seed Broker, member of the Liverpool Corn Trade
Association, for much valuable information regarding the
Soya beans and for his kindness in obtaining samples for
me. I am also largely indebted to an excellent article on Soya
beans in the Natal Agricultural Journal, November, 1908.
“Since the above was written I have been enabled,
through the kindness of Sir Alfred Jones, to analyse a sample
of yellow Soya beans grown in West Africa from seed sent
out by him early this summer.” A table shows the analysis.
Moisture: 10.52%. Oil 17.26%. Albuminoids 36.05%.
Carbohydrates 26.16%. Woody ﬁbre 5.39%. Ash 4.62%.
“The results show that in the ﬁrst season at least the
Soya bean underwent no deterioration in West Africa, and
the plants also came rapidly to maturity.”
Also published in 1909 as a 7-page booklet by C.
Tinling & Co., Liverpool. Also published in 1911 Spanish
by: Mexico. Ministerio de Fomento, Colonización e
Industria under the title “Explotación de la soya,” by E.S.
Edic [sic, Edie]. The last line of the article seems to say
that the author is at the central agricultural station (Estación
Agrícola Central).–San Jacinto [probably in or near Mexico
City], January 1911. Address: M.A., B.Sc, Liverpool Univ.
185. Indian Trade Journal (The) (Calcutta). 1909. The soy
bean industry. 15(185):45. Oct. 14. Summarized in Tropical
Agriculture (Sept. 1910, p. 212). [2 ref]
• Summary: This is a reprint of: Gordon, E.L.S. 1909.
“Manchuria. Bean industry: Manufacture of bean cake, oil
and soap.” Board of Trade Journal (London) 66:645. Sept.
23.
Note: This is the earliest document seen (Dec. 2005)
with the term “soy bean industry” (or “soy-bean industry” or
“soya bean industry”) in the title.
186. Gordon, E.L.S. 1909. Report for the year 1908 on
the trade and navigation of the port of Dairen (Dalny).
Diplomatic and Consular Reports, Annual Series (Foreign
Ofﬁce, Great Britain). No. 4372. 18 p. For the year 1908.
• Summary: The 1st map shows the “Kwantung Leased
Territory” (Dairen consular district), a long peninsula
including Dairen and Port Arthur, which are connected by the
South Manchuria Railway. A 2nd map, “Sketch map of part
of Manchuria,” shows the four three railways, plus major

cities and towns, crops, and rivers: (1) South Manchuria
Railway; (2) Chinese Eastern Railway; and (3) Chinese
Imperial Railway.
Currency (p. 3): In ports other than Dairen, dealings
with the Chinese are based on taels and copper cash, the
amount of cash taken for each tael differing at each port. But
“at Dairen, there are no taels or cash. The Chinese Imperial
Maritime Customs of course make up their statistics in
Haikwan taels, but the business here is all done in Yokohama
Specie Bank Newchwang notes known as silver yen...” A
table shows the value of Haikwan tael, gold yen, and silver
yen in shillings and pence for 1907 and 1908.
Pages 3-4 state that “soya beans which come down from
the north are made up in bags, each of which weighs from
185 to 200 lbs. avoirdupois. Bean cakes are reckoned by
pieces, weighing nearly 60 lbs. apiece.” A table deﬁnes the
following weights and measures: Chinese: catty, picul, li,
mow. Japanese: kin, ken (6 shaku), ri, tsubo, koku (liquid and
dry), 1 S.M.R. ton (2,000 lb).
The section titled “Possible industries” contains
subsection III on “Bean cake and bean oil” (p. 6). A table
gives the chemical composition of 3 samples of bean cake.
“By the present method, using hand presses, the amount of
oil extracted from the beans is about 8 per cent. At one mill
in Dairen, which is ﬁtted with hydraulic presses, nearly 10
per cent. can be obtained. The quantity of oil in the soya
bean is from 16 to 17 per cent., and by improved processes
it should be possible to extract practically the whole of this,
and still make from the fragments as good a quality of bean
cake for fertilising purposes as is made now.”
The section titled “The South Manchuria Railway”
states (p. 6-7): The work of broadening the main line of the
South Manchuria Railway and its Fushun and Newchwang
branches from the 3 feet 6 inches gauge to the standard
gauge of 4 feet 8½ inches was completed by the end of
April, 1908. A new and improved system of trains was
introduced, and a revision of fares and trafﬁc rates, in most
cases involving a reduction, has been effected. As a result the
complaints that were so rife during 1907 are no longer heard,
and both traders and passengers seem generally satisﬁed with
the treatment accorded to them. In October express trains
composed of Pullman dining and sleeping cars commenced
to run between Dairen and Changchun, the northern
terminus, twice a week, covering the distance of 437½ miles
in 21 hours. This time is to be shortened during 1909 to 18
hours, and no doubt further accelerations will follow and the
express run oftener.
“With the completion of the reconstruction of the main
line, the work of doubling the tracks between Dairen and
Suchiatun, a distance of 238 miles, was commenced, and is
to be ﬁnished in the autumn of 1909.”
The section titled “Exports” contains long subsections
on [Soya] “Beans” and Bean cake” (p. 10-13). In the
ﬁrst subsection we read: “Towards the end of 1908 was
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commenced a trade in beans with the United Kingdom and
Europe, which promises to have a great effect on this part of
China, and, in view of the great possibilities of this trade, the
following, taken from a report which appeared in the local
newspapers some little time ago, may prove of interest.”
There follows the full-text of a 3-page article on
production and exports of soya beans in 1907 and 1908.
The subsection on “Bean cake” states: “In 1907 there
were at Dairen two large Japanese mills, in one of which
steam is used as the motive power while in the other
electricity has been adopted, and a few Chinese mills where
the old native method has been retained. During 1908 some
17 Chinese factories have been added, and more are in
contemplation. This increase is likely to be sustained, though
possibly not in the same proportion. A better price can be
obtained for bean cakes made here than for those brought
down from the interior, as the latter are apt to get damaged in
the course of transportation, and the demand for bean cake as
manure in other countries is steadily increasing.”
Annex 1 (p. 14) gives the value of imports to Dairen
during 1907 and 1908. In 1908 the value of soy [sauce] was
£27,431 and of miso was £5,422.
Annex 2 (p. 16) gives the value (in British pounds
sterling) of exports from Dairen during 1907 and 1908.
[Soy] Beans: £658,135 / 1,000,948. Bean cake: £488,997 /
865,480. Bean oil:–/ £27,284. Address: Mr., Acting ViceConsul [for Great Britain to Japan].
187. Chemical Trade Journal (Manchester, England). 1909.
Consular notes: Dairen [Manchuria] (Japan). Bean cake and
bean oil. 45(1170):429-30. Nov. 6.
• Summary: A table gives the composition of three samples
of [soy] bean cake made using hand presses. “The quantity
of oil in the soya bean is from 16 to 17 per cent.” The
constituents are: Water. Oily substances (range: 9.18 to
9.76%). Albuminous substances. Carbohydrate. Fibre,
vegetable. Ash.
“Soap: The manufacture of soap from [soy] bean oil has
been tried with good results. Its chief characteristic is that it
is easily soluble in hard water. A cake of the soap made in
the laboratory here weighs only 2½ ozs. troy, and the cost
of manufacture is said to be not more than ½d., including
wrapping and scenting, or at the rate of 2½d. per lb.”
188. Atlanta Constitution (Georgia). 1909. Cotton oil
improved as week progressed. Nov. 14. p. B7.
• Summary: There has been heavy trading in cotton oil
and much speculation by “holders of the future options.”
The demand is limited to the [lard] compound producers
and bakers. “The prevailing high prices for lard and butter
have created an enormous demand for lard compound and
margarine... The demand for the soap kettle is practically
nil at the present price range, and substitutes such as tallow
and soja bean oil are being used. Importations of the latter

have shown a gradual increase of late, and it is stated that
considerable will be imported if the cotton oil market
continues to harden.”
189. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1909.
Soya bean growing for Africa. No. 3640. p. 4. Nov. 19.
• Summary: “Consul Horace Lee Washington reports that
several British ﬁrms displayed in the Liverpool ofﬁce of a
large shipping concern samples of soya-bean products. These
samples are to be sent to the Calabar and Lagos [Nigeria]
agricultural exhibitions, in order to encourage the cultivation
of these beans in West Africa for transport to Liverpool.
The samples consist of edible and crude oil, ﬂour (for bread
making), meal, biscuits, oil cake, soap, and a substitute for
coffee.”
190. Manchester Guardian (England). 1909. The soya bean
of China: A Manchester exhibition. Nov. 19. p. 14.
• Summary: “Mr. Cavendish E. Liardet has in the rooms
of the Manchester Chamber of Commerce an exhibition of
various things illustrative of Chinese industry, but the chief
place among them is given to the soya bean and its products.
The soya bean, which grows freely in many parts of China,
is not unlike our English pea in shape, size, and in the fact
that it grows in a pod. It is rich in albuminoids and oil. An
analysis of the yellow variety gives:–Water 12 per cent, oil
17 per cent, albuminoids 38 per cent, carbo-hydrates 22 per
cent, ﬁbre 5 percent, ash 5 per cent, and sand 1 per cent. It
is much used in China for human food, and its use in this
country in food products is becoming greater, as is shown by
the steadily increasing imports. Cattle-cake makers are the
greatest users so far, but the bean ‘ﬂour’ has been used with
wheat ﬂour for biscuit making and bread making. Mr. Liardet
has also tried the effect of roasting the bean and using it with
coffee. The oil obtained from the bean is of a good kind, and
is readily saleable among soap, paint, and lubricating oil
makers.”
Note: The term “Cattle-cake” (chieﬂy British) refers to a
concentrated feed for cattle, processed in the form of blocks
or cakes.
191. Star (Canterbury, New Zealand). 1909. Brief mention.
Nov. 20. p. 4.
• Summary: “A new industry [sic] has sprung up in Japan
in the cultivation of a plant known as the Soja bean, which
is indigenous to Central Japan [sic] and Lower Manchuria.
About three years ago a trial shipment of this bean was made
to England, amounting in all to about 200 tons. Last year
the export totalled 80,000 tons, and this year it is expected,
250,000 tons will be shipped.
“The value of this bean lies not only in the quantity
of oil of high grade for lighting and lubricating purposes
contained, but in the residue after the oil is expressed. This is
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of a highly nutritious nature, possessing a big percentage of
nitrogen, and it is employed in the manufacture of biscuits,
as well as having great value as a fodder for stock.”
Note: This article is ﬁlled with errors. For example: (1)
The soja bean has been cultivated in Japan for at least 1,000
years. (2) It is a native of northeastern China, not of Japan.
(3) The nitrogen-rich portion is used almost entirely for
livestock feed, and only in tiny amounts for making biscuits.
192. Mark Lane Express Agricultural Journal and Live Stock
Record (Farmer’s Express, London). 1909. Fertilizers and
feeding stuffs: Soya bean cake. 102(4078):573. Nov. 22.
• Summary: Notes on the growing importance of soya bean
cake as a feed, plus analyses of the bean and cake. Though
British farmers are generally very conservative, they are
quick to recognize a good deal. “For instance, a year ago
the soya bean was practically unknown in this country;
botanists were about the only people who could have given
any information on the subject, and yet to-day, within the
comparatively short period of twelve months, the product
of the bean, soya bean cake, is being used on hundreds of
farms.”
“If we turn to the Mark Lane Express Market
Supplement of the 8th of this month, we ﬁnd quoted–Soya
Cake, English, prime:” £6 17 shillings. “Cottonseed Cake,
decorticated, English, prime:” £8 11 shillings.
Note: These prices are probably per ton.
193. New York Times. 1909. Latest customs rulings.
Classiﬁcation of imported merchandise depends on general
use. Dec. 1. p. 18.
• Summary: “In ﬁnding in favor of the claim of S.L. Jones
& Co. for lower duty on oil from the soya bean, the Board
of United States General Appraisers that experimental use
as against general use cannot be accepted as settling the
question of the classiﬁcation of imported merchandise.
“The product in question was classiﬁed by the Collector
as an ‘expressed oil’ with a tax of 25 per cent. The importers
on the other hand asserted that the article should be allowed
to enter free of duty under the provision in the Dingley
law for ‘soap stock.’ The testimony submitted to the board
in behalf of the importers established that the oil in the
condition imported is ﬁt only for use in soap-making, and
that while efforts have been made to sell the product for
other purposes they have failed.
“The Collector appears to have based his assessment on
a report made by the Government chemist, who stated that
he had experimented with the oil as food, and had found it
sufﬁciently edible to be used on salads and in certain cooking
operations.
“General Appraiser McClelland, in his decision says that
there is no evidence of the use of the oil in even exceptional
cases as human food. The unqualiﬁed statement of the
importer’s witnesses that the grade of oil in question is

never used as food must, says the decision, be accepted as
against the mere experimental use by a witness in preparing
himself to testify. The protest is sustained and the Collector
reversed.”
194. Economist (London). 1909. Oil and cake manufacture–
The Soya oil bean. Dec. 4. p. 1144-45. [1 ref]
• Summary: “From a correspondent. In a recent issue
of the Economist attention was drawn to the Soya bean
trade in Manchuria, and to the rapid rise of the country as
an exporter... During the past season the English oilseed
crushers settled down to a highly lucrative trade, and for
some months past many of the large mills have set their
entire plant running on the crushing of Soya beans, to the
exclusion of cottonseed, linseed, and other oleaginous seeds.
The supposed shortage of the cotton and ﬂax crops in the
United States, and the anticipated shortage of linseed in
the Argentine, with the resultant scarcity of cottonseed and
linseed products has found the English market comparatively
unperturbed, for the reason that Soya oil and cake can
supply most of the requirements as well, if not better, while
the foreigner is debarred from its use by the presence of
high tariffs. This new industry supplies a good example of
the value to this country of free imports of raw material
compared with the protective duties in other countries. The
removal or reduction of the duty on the Soya bean on the
Continent and in America would be a great blow to our
manufacturers,...”.
“Large quantities of Soya oil are being shipped from
English ports to the American seaboard, and the demand is
likely to continue: but the trade has already been so large that
it is difﬁcult to buy oil for near delivery. The same oil is also
being shipped from Japan and China to the United States,
as well as to the North of Europe, and here we have–for the
moment at least–the only serious competitors of English
crushers. These two Eastern countries, in which the enhanced
value of bean products is leading to the introduction of
improved European manufacturing systems, are making great
strides in the oil crushing industry, and will naturally import
increased quantities of beans from Manchuria in proportion
to the success which they achieve in the export of the oil.
“The new season has now commenced in earnest, and
from December to April and May as many as ﬁfty steamers
have been chartered to load beans at Dalny and Vladivostock
for English ports, representing something like 300,000 tons
of raw material, or about £2,000,000 sterling value. During
the whole of last season the sales to Great Britain amounted
to 400,000 tons, so that in the month of December, with
twelve months to run, we have contracted for a quantity only
100,000 tons short of the total English trade during 1909.
While it is being estimated that Great Britain will require in
1910 double the quantity imported in 1909, the news comes
that Japan and China will also want increased quantities next
year. The crop barely covered the demands of East and West
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during the past season, so there is probably some justiﬁcation
for the fear that during the coming season there may be
difﬁculty in supplying the extra demands which already
appear certain to be made upon a comparatively limited crop.
“In America, although the beans have not yet been
imported for the reason given, the Government has been
at considerable pains to collect all available information
regarding this product, with the object–should negotiations
for the removal or reduction of the tariff fail–of planting
the seed in those parts of the country which would be
suitable for its cultivation. In Wisconsin, Massachusetts, and
Tennessee, agricultural experiment stations have taken up the
Soya bean, and issued extensive reports to the Department
of Agriculture, all highly laudatory of the bean as compared
with other animal feeding stuffs, such as cottonseed cake
and meal, linseed cake, and maize, which are the principal
feeding stuffs of the United States.
“In England, the bean cake is of even greater importance
than the oil, representing as it does about 90 per cent. of
the raw material. The cake is the residue after crushing, and
the analysis compares favourably in oil and albuminous
substances with the best decorticated cottonseed cake and
meal, large quantities of which have been imported into this
country for many years for cattle feeding.
“Owing to the low prices of imported beans, bean cake
can be bought to-day at £6 12s 6d per ton in London, while
cottonseed cake imported from America is as dear as £7 10s
to £7 12s 6d. In Denmark, a great butter-producing country,
some hesitation was shown in regard to the introduction`
of the Soya bean, as it was feared lest the taste of the
butter might be affected by feeding cows with Soya cake,
but experiments have proved the reverse, and Denmark
has secured 25,000 to 30,000 tons of beans for shipment
from Manchuria during the next few months for crushing
and cake-making. In France and Germany the tariffs are
sufﬁciently high to shut out the article. Powerful interests
are nevertheless at work in both countries to have the duty
removed or reduced, but the removal of a duty is an object
the accomplishment of which is invariably difﬁcult, and it is
to be hoped, for the sake of the English manufacturers, that
some time will elapse before the large European countries
are enabled to receive direct shipments from Manchuria free
of duty, which would only increase competition for supplies
of raw material and result in a limitation of our export of
bean products, both cake and oil.
“The bean industry, though old to the East, is new to us,
so much so that little is known as yet about the Eastern trade,
which is responsible for the consumption of the greater part
of the Manchurian crop. Reliable information on this head
is eminently useful, not to say indispensable, to the English
importer, as without knowledge of the local industry it is
impossible to follow intelligently the trend of values, which
are chieﬂy dependent upon the demand from China and
Japan. In Manchuria the trade is mainly in the hands of the

Chinese and Japanese.”
The traditional method of crushing Soya beans to make
oil and meal is described.
“This cake is used chieﬂy as a fertiliser in Japan and
Southern China. During the present season these two
countries imported about 600,000 tons of beancake from
Manchuria for fertilising. -In this connection the following
questions have been asked, the answers to which are of
importance to the English importer:–(1) In the event of
bean prices in the United Kingdom reaching high levels,
will Japan and China be able to pay enhanced values, and
continue to import beancake as a fertiliser? (2) For the same
reason will Japan eventually come to rely on phosphates or
other artiﬁcial manures? (3) If prices continue high in the
United Kingdom, will a large quantity of the beans which
at present go to the East in the form of beancake tend to
come to Europe, thus increasing the available surplus for
Europe? In the ﬁrst place, the beancake as a fertiliser takes
precedence of phosphates in Japan, which raises a valuable
rice crop. In that country the beancake is considered an
indispensable import. We are indebted to Messrs Mitsui and
Co., of London, one of the largest shippers of Soya beans to
England, for some interesting ﬁgures dealing with the import
of beancake into Japan over a period of seven years. These
ﬁgures are of considerable importance, as showing that, on
the present level of prices, which is a high one for England,
there is no likelihood of the East abstaining from competition
with Great Britain for supplies of beans.”
“Conditions are rapidly becoming more satisfactory to
the native, and fresh producing centres are being opened
to trade by the construction of lines connecting with the
main routes to Dalny and Vladivostock. On the whole, it
maybe conﬁdently anticipated that the cultivation of beans in
Manchuria will go on increasing in proportion to the impetus
given to trade by broader markets and the provision of
adequate railway communication in the interior.”
A table (p. 1145) shows the steady growth of imports of
beancake into Japan during the last 5 years: 1905–182,000
tons. 1906–258,000 tons. 1907–320,000 tons. 1908–400,000
tons. 1909–600,000 tons.
Note 1. This is the earliest English-language document
seen (Aug. 2016) that contains the term “oleaginous seeds”
(or “oleaginous seed”) in connection with the soya bean.
Note 2. This is the earliest English-language document
seen (Aug. 2016) that contains the term “Soya oil”
(regardless of capitalization) in the title. Address: From a
correspondent.
195. Hartford Courant (Connecticut). 1909. Note and
comment. Dec. 6. p. 8.
• Summary: “S.L. Jones & Co. of San Francisco [California]
imported an oil obtained by crushing soya beans. They said it
was good for nothing but use in soapmaking,...” This article
is very similar to that published 5 days earlier in the New
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York Times (Dec. 1, p. 18).

Collector, and the oil will enter at a lower duty.”

196. London and China Telegraph (London). 1909. The soya
bean. 51(2,415):1086. Dec. 6. [1 ref]
• Summary: “An exhibition of Soya beans and by-products
from North China, together with photographs of the Soya
bean industry, was held recently at the boardroom of the
Manchester Chamber of Commerce. Explanations and full
particulars of the industry were given by Mr. Cavendish
Evelyn Liardet, lately returned form China.
“At a recent meeting of the committee of the African
Trade Section of the Incorporated Chamber of Commerce of
Liverpool Mr. A. Grenville Turner delivered an interesting
address on the cultivation and uses of the Soya Bean.
“In the course of his address Mr. Turner said that it was
estimated that this year’s crop of Soya beans is likely to
exceed 1,000,000 tons. There were about 20 to 25 varieties
of the beans, different in colours, size, and shape. The beans
contained about 18 per cent of oil, and it was stated that
reﬁned Soya oil fetches to-day a higher price even than
reﬁned cottonseed oil. The soya bean, which is an edible
bean and can be used in the same manner as marrowfat peas,
can be utilised for a number of purposes.”
“In America an attempt has recently been made there
by certain dealers to place the Soya beans on the market as
a new substitute for coffee, and sell it under other names
at fancy prices. A sample of coffee specially ground from
the Soya bean, at the suggestion of Sir Alfred Jones, was
submitted, and created much interest. Mr. Turner stated that
according to a recent report issued by the Department of
Agriculture of the U.S.A., as Soya beans contain no starch,
they have been recommended for food for people suffering
from diabetes. Soya bean cake is used as manure on the
sugar plantations of Southern China, and on the rush beds,
from which Chinese matting is made. Mr. Turner also stated
that the Japanese extract casein from the bean from which
they make a milk, which is condensed. Cheese is also made
from this milk.”
Also contains a long summary of information on
the uses of soya bean oil and cake published recently:
“Cultivation and utilisation of the soy bean.” 1909. Bulletin
of the Imperial Institute (London) 7(3):308-14.

198. Chemist and Druggist (London). 1909. Soya bean and
its oil. 75(24):898. Dec. 11. [3 ref]
• Summary: In the section titled “Editorial comments,” this
article occupies almost a full page, most of which is drawn
largely from 3 sources.
“Less than three years ago soya oil was practically
unknown as a commercial article outside China, but since
its advantages in the soap-industry became recognized it has
rapidly assumed a leading place as a substitute for cottonseed
oil, and enormous quantities of beans are now shipped to the
United Kingdom and the Continent. In this country Hull has
become the headquarters for the crushing of the soya bean,
and this year marks a record in the trade, as no less than
400,000 tons have been shipped to the United Kingdom, of
which 150,000 tons went to Hull. The mills have therefore
had an exceptionally busy time, and there is every reason
to believe that soya bean will be a regular article of import.
The oil has proved quite equal to cottonseed oil in the
manufacture of soap, which is its chief outlet. Had it not
been for this cheaper substitute it is said that the price of
cottonseed oil, already remarkably high, would have been
somewhere about 35s. to 40s. per cwt., a ﬁgure which would
have crippled its use as a soapmaking material.”

197. Chemist and Druggist (London). 1909. Soya-bean oil
duty in USA. 75(24):885. Dec. 11.
• Summary: This short “ﬁller” paragraph in the lower right
corner of the page states: “Soya-bean oil on importation
into the United States having been rated for duty as an
‘expressed’ oil at 25 per cent, an importer has protested that
it should be allowed to enter free of duty as ‘soap stock.’ The
Customs Collector based his assessment on a report made
by the Government chemist, who found the oil sufﬁciently
edible to be used in salads and certain cooking operations.
The General Appraiser has overruled this decision of the

199. Atlanta Constitution (Georgia). 1909. Cotton oil
tendency toward higher level. Dec. 12. p. F15.
• Summary: New York. “The continued high prices of the
cotton seed products have led to importations of various
foreign oils for soap-making purposes. Probably soya
bean oil has attracted more attention of late than any other
foreign oil. Some of the largest local soap makers have been
importing this oil quite freely of late and experiments in
soap production have been termed satisfactory. There is no
duty on this oil and it is said to be obtainable from abroad at
prices approximating 5½ @ 6 cents. Rumors are current to
the effect that several thousand barrels have been engaged
for domestic use.”
200. Oil, Paint and Drug Reporter. 1909. Can soya bean oil
be used for paint making? 76(25):8. Dec. 20. [1 ref]
• Summary: “The similarity in some respects of soya bean
oil to cottonseed oil and the fact that it can be used largely
to replace this more expensive product in soap making has
set on foot investigations to determine whether it might not
also be used to some extent to replace linseed oil. We learn
that it is being studied with considerable interest by some
of the more progressive paint manufacturers and chemists,
especially in view of the present high prices of linseed oil
and the probability that the future will not show any material
reduction in the price of American ﬂaxseed. This condition
may be presumed because of the great scarcity of farm labor
throughout the West, the high wages paid and a consequently
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increased cost in all agricultural operations.
“Chemical tests of soya bean oil, in comparison with
samples of pure raw linseed oil from an American crusher,
showed the following results: Iodine number of the linseed
oil, 189; iodine number of average sample of soya bean
oil, 130; saponiﬁcation value of the linseed oil, 194;
saponiﬁcation value of the crude bean oil, 188.
“It is well known that the higher the iodine number,
the better is the drying quality of the oil. The above would
show soya bean oil to be inferior to linseed oil in this respect.
It would, however, be nearly equivalent to poppyseed oil,
which is said to have an iodine number of 134 to 137;
and may therefore be set down as a slow drying oil. Soya
bean oil is a limpid liquid that would hardly be mistaken
for cottonseed oil, as it lacks the lard fat odor of the latter,
though resembling it in many other respects. Neither could it
be mistaken for linseed oil, owing to the difference in odor.
It is very similar in speciﬁc gravity to reﬁned cottonseed oil
and the heavier grades of poppyseed oil, having a gravity of
.9245 and weighing 7 pounds 11 ounces to the U.S. gallon of
231 cubic inches. Linseed oil has an average speciﬁc gravity
of .932 and a weight per gallon of 7 pounds 12 ounces, or a
triﬂe over. It is reported, however, that a well-known paint
chemist to whom a sample of oil was submitted, consisting
of 75 per cent. linseed and 25 per cent. soya bean oil,
reported the mixture to be a strictly pure linseed oil with a
low iodine value.
“A mixture of equal parts pure raw linseed oil and soya
bean oil has showed an iodine value of 161, and when tested
for drying was only three hours slower than pure linseed
oil–the time required being 108 hours. Mixed with a drying
pigment (pure white lead ground in linseed oil) and 5 per
cent. of drying japan, the soya bean oil dried within 30
minutes of a similar paint mixed with linseed oil in place of
the soya bean oil–but the paint ﬁlm from the soya bean oil
was less tenacious than the linseed oil paint ﬁlm. Tests have
shown that soya bean oil cannot be used alone as a paint oil,
because it would require so much drier to make the paint
harden that the paint would perish within a short time. These
tests indicate that the extreme limit in which soya bean oil
may be used in connection with linseed oil for paints with
a white lead base to obtain fair results is 25 per cent. by
volume. With inert pigments, such as mineral or earth paints,
it does not yield as satisfactory results, and when the above
limit is exceeded it goes dead, especially in damp weather.”
Note 1. This is the earliest U.S. article seen (Feb. 2003)
concerning the use of soya bean oil in paints.
Note 2. This is the earliest English-language document
seen (Feb. 2003) that uses the term “drier” (or “driers”) in
connection with paints made from soya bean oil.
201. Atlanta Constitution (Georgia). 1909. New high prices
made by cotton oil. Dec. 21. p. 13.
• Summary: “The soapmakers have apparently given up

hope of ever securing cotton oil at proﬁtable prices this
season and their interest has been turned to the purchase of
substitutes. Soya bean oil has been brought in freely and
300,000 barrels have been engaged for delivery during the
winter and spring months. A large soapmaker has found
this oil well adapted for soap requirements and many of the
others are anxious to book enough shipments to cover their
spring requisites.”
202. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1909.
Soya Beans. United Kingdom. British imports versus imports
of cotton seed (Document part). No. 3666. p. 9. Dec. 21. [1
ref]
• Summary: “Consul Rufus Fleming, of Edinburgh
[Scotland], furnishes the following information concerning
the increasing use of soya beans in the oil-cake mills of the
United Kingdom:
“During the calendar year 1908 the imports into the
United Kingdom of these Chinese beans amounted to 11,830
tons, valued at $426,150. The imports in the eight months
ending August 31, 1909, amounted to 255,000 tons, valued
at $7,547,742. A prominent feature of the ocean freight
market at the present time is the large number of steamers
being chartered to carry beans from Dalny to Vladivostok
to the United Kingdom or Continent. From 20 to 30 vessels
have been chartered recently, and it is reported that at least
90 more will be required in the course of the season. It is
estimated that the average cargo of these vessels will not be
less than 6,000 tons.
“The imports of cotton seed into the United Kingdom in
1907 amounted to 687,085 tons, valued at $21,728,942, and
in 1908, 528,218 tons, valued at $17,608,997. The imports
for 1909, up to October 12, were 308,380 tons, as compared
with 330,570 and 485,395 tons for the same periods in 1908
and 1907.
“Soya-bean meal and cake and oil: Soya-bean meal and
cake have come largely into demand in Scotland as feeding
stuffs for cattle and sheep, and the oil, of which the bean
contains about 15 per cent, is used in soap manufacture, and
to some extent (in a reﬁned state) in margarin establishments.
Local dealers in feeding stuffs differ as to the merits of the
soya cake and meal. The weight of opinion is distinctly
favorable to their use. On the other hand, in July last a
suit was begun in the court of session (supreme court of
Scotland) by an Edinburgh dairyman against a millmaster for
damages for the loss of 25 cows, said to have been poisoned
by prussic acid in soya-bean meal. The defendant avers that
the death of the cattle was not due to the feeding stuff. The
action has not yet come to trial, but the meal and cake still
ﬁnd an expanding market here.
“The prices at Leith, on October 15, of soya beans and
cotton seed and their products were as follows, per ton: Soya
beans, $31.63; Egyptian cotton seed, $39.02; Bombay cotton
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seed, $31.02. Soya-bean cake, $31.02 to $31.63; Egyptian
cotton-seed cake, $27.98; Bombay cotton-seed cake, $23.72.
Soya-bean oil, $116.79; cotton-seed oil, $116.79.”
Note 1. This is the earliest English-language document
seen (Sept. 2016) that uses the term “soya-bean meal” to
refer to ground, defatted soybeans.
Note 2. This is the second earliest English-language
document seen (Oct. 2007) that uses the term “margarin” to
refer to margarine. Address: Edinburgh, Scotland.
203. Advertiser (The) (Adelaide, South Australia). 1909. The
producer: Dec. 24. p. 10.
• Summary: The Madras “Times” of December 1 writes:–
”The market demand for that comparatively new product the
Soya bean of Manchuria has recently been showing signs
of expansion. Europe and America are large buyers. These
beans, it is said, are nearly three times as rich in albuminoids
as oats or wheat. In Germany and America the bean is being
ground to form an ingredient of bread, and Soya ﬂour and
meal may be used for biscuit-making and confectionery. In
Switzerland the legume is cooked as a vegetable, and the
dried bean when roasted is used as a substitute for coffee.
The oil is used in the manufacture of margarine as well as
soap and paint, while the Chinese turn it into condiments
[sic] and burn it in lamps. It is obvious that the Soya is a
most useful plant, serving as many economic purposes as
the cocoanut, and large quantities are being absorbed in the
markets of Europe, America, and of the Far East. Russia, for
instance, is a large buyer. The price has naturally risen with
this increase of demand, and Soya oil has risen £3 a ton, the
London price when the last mail left being about £25 5s.”
204. Oil, Paint and Drug Reporter. 1909. The growing use
of the soya bean: Cake and meal found to be of high fodder
value in Sweden–Extensive trade in the United Kingdom.
76(26):15. Dec. 27. [1 ref]
• Summary: “In transmitting the following translation of
an article on soya meal and cake, prepared by Nils Hansson
of the Central Institute for Agricultural Experiments, ViceConsul Wilhelm Hartman of Gothenburg, reports that all
foodstuffs are carefully tested in Sweden, in order to ﬁnd
their relative value and the prices that can be proﬁtably paid
therefore...”
Consul Rufus Fleming of Edinburgh, furnishes the
following information concerning the increasing use of soya
beans in the oil-cake mills of the United Kingdom: “During
the calendar year 1908 the imports into the United Kingdom
of these Chinese beans amounted to 11,830 tons, valued at
$426,150. The imports in the 8 months ending August 31,
1909, amounted to 255,000 tons, valued at $7,547,742. A
prominent feature of the ocean freight market at the present
time is the large number of steamers being chartered to carry
beans from Dalny or Vladivstok to the United Kingdom
or Continent. From 20 to 30 vessels have been chartered

recently, and it is reported that at least 90 more will be
required in the course of the season... Soya-bean meal and
cake have come largely into demand in Scotland as feeding
stuffs for cattle and sheep, and the oil, of which the bean
contains about 15%, is used in soap manufacture, and to
some extent (in a reﬁned state) in margarin establishments.”
205. Advertiser (The) (Adelaide, South Australia). 1909. The
soya bean. Dec. 31. p. 11.
• Summary: “The sudden appearance of the Soya bean in the
news columns of the agricultural press of the States and of
the old country [Great Britain] must be accepted as evidence
of the sound value of the plant, of whose possibilities there
appears to be no end. Mixed with ﬂour and meal, the Soya,
after grinding, makes up into marketable confectionery and
biscuits. In Switzerland it is cooked as a vegetable, and, dried
and roasted, is made to do duty as coffee. Also, it is largely
employed in the making of margarine, and the Chinese use
the oil for burning in lamps. It is used as cattle fodder and
authorities have pronounced favorably on its value when
mixed, two parts of Soya to one part of cheap undecorticated
cotton cake; and, after its 17 per cent. of oil is taken, the
last use of the bean is as a fertiliser, and in this capacity it is
highly written of.
“It is not often a novelty of this kind catches on with
the English farmer, who is ultra-conservative, but soya
had so much that was worthy in it that it was taken up on
its introduction to England, a little over a year ago, when
botanists were the only people who knew anything at
all about it, and now it is used in one way or another on
hundreds of farms in the British Isles. At present the bean is
being imported in quantities from China and Japan, where
for centuries it has been cultivated for fodder, for human
consumption, for its oil, and for its manurial usefulness, and
it is anticipated that the imports to England for the coming
year will be in the neighborhood of 600,000 tons.”
206. Monthly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1909.
Soya bean trafﬁc. No. 351. p. 65-67. Dec.
• Summary: In the section titled “China: Large proﬁts to
several concerns handling them,” Vice-Consul Gordon
Paddock of Harbin, Manchuria, states: “The exports of these
beans in the raw state to England was initiated in this district
by the Mitsui Company, one of the most important Japanese
mercantile concerns, which is said to have made over
1,000,000 yen ($498,000) in this business alone within the
last year. More recently, since the beginning of 1909, several
British concerns engaged in business in China, have become
interested in the export of these beans to England.” These
include such important concerns as Jardine, Matheson & Co.
(Limited), and Samuel Samuel & Co. (Limited) of London.
“No large Chinese concern has thus far been interested in the
export of these beans from this district.”
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The section titled “United Kingdom” states: “There
is every prospect of the bean trade in North Manchuria
developing into a complicated and highly speculative
business... American ﬁrms have recently entered the market.
German ﬁrms, in view of the repeal of the duty on beans
in Germany, will undoubtedly buy largely; while a wellknown Japanese ﬁrm, by far the largest operators till now,
were believed to be preparing for export on an even larger
scale than hitherto. The tendency promises to be for Chinese
merchants to get the business into their own hands, buying
from the local producers and selling again to the European
ﬁrms.”
The section titled “Liverpool: Experiments in Europe
of mixing with ﬂour, etc.” states: “Oil millers of Liverpool
are disposed to regard the products of the soya bean as
additional articles of trade and not as competing to replace
the manufactures of cotton seed... The ﬁrst complete cargo
of soya beans that arrived in the United Kingdom reached
Liverpool February 14, 1909, and the interest in this new
industry has grown apace since then.” An expert Liverpool
baker, as an experiment, has made a blend of soya ﬂour and
wheat ﬂour for use as a “soya dog biscuit... A few German
millers are reported to have mixed soya and rye ﬂour in
experiments in the making of the blackbread of that country,
and local experimenters her [in Liverpool] are experimenting
with a blend to improve their own brown bread.
“A vegetable cheese [tofu] is known to be produced
from the caseine [casein] that the bean contains, but this
has not advanced from the experimental to the commercial
stage.”
It is “stated that one of the large shipowners of
Liverpool contemplates the introduction of the soya bean
into West Africa, where soil and labor conditions are thought
to be particularly favorable to the growth of good crops. This
enterprise is cited as a parallel to the British cotton growing
movement at its inception, and some measure of the same
success is conﬁdently predicted for it.
“Soya Bean Growing for Africa.” Consul Horace Lee
Washington of Liverpool “reports that several British ﬁrms
displayed in the Liverpool ofﬁce of a large shipping concern
samples of soya-bean products. These samples are to be sent
to the Calabar and Lagos [Nigeria] agricultural exhibitions,
in order to encourage the cultivation of these beans in West
Africa for transport to Liverpool. The samples consist of
edible and crude oil, ﬂour (for bread making), meal, biscuits,
oil cake, soap, and a substitute for coffee.
“Russia: High Cost of Transportation Restricts Their
Use.” Consul Hernando de Sota, of Riga [as of 1994, the
capital of Latvia] “writes that high freight rates on shipments
from Manchuria to that district will probably prevent it use
to any large extent. He says: ‘The Manchurian soya bean has
until the present date neither been imported into nor exported
from the ports of this consular district. Some time ago one of
the largest mills in this city purchased from Manchuria a few

carloads of the bean for the purpose of making experiments
in converting the bean into cake.” However “on account
of the high cost of transportation over the Siberia road, by
which the bean could not be delivered at Riga for less than
1.20 rubles (62 cents) per pood (36 pounds), the business
would not be proﬁtable.”
Note 1. This is the 2nd earliest document seen (Feb.
2005) concerning soybeans in Latvia. This document
contains the earliest date seen for soybeans in Latvia (1909)
(one of two documents).
Note 2. This is the earliest document seen (Aug. 2009)
concerning soybeans/soya in connection with (but not yet in)
Nigeria. Address: Washington, DC.
207. Parker, Edward C. 1909. Commercial Manchuria.
American Review of Reviews 40:713-19. Dec.
• Summary: Page 715: “... just as rice is the staple food of
Japan and South China, and the soy-beans are the “money
crop” of the country,–cooking and lighting oil being
expressed from the seeds and the residue being shipped to
Japan to fertilize the rice ﬁelds. The bean cake shipments
from Newchwang, Dalny, and Antung in 1908 amounted
to 515,198 tons; beans, 239,298 tons, bean oil, 1,930 tons;
having a total value of $15,016,649 (United States gold).”
Address: Mukden, Manchuria.
208. Evans’ Analytical Notes (Liverpool). 1909. Soya bean
oil? p. 52. *
• Summary: Soy bean oil is now widely used for making
soaps and for other technical purposes.
209. Carson, John M. 1909. Soya bean and products. Special
Consular Report (U.S. Bureau of Manufactures, Department
of Commerce and Labor) No. 41. Part 5. 35 p. Erroneously
numbered Special Consular Reports, Vol. XL.
• Summary: An outstanding, comprehensive report.
Contents: Introduction. I. Countries of production. China:
Newchang (Varieties of beans and amount produced {in
centals [hundredweights; 1 cental = 112 pounds]}, methods
of cultivating and harvesting, prices and exports, shipments
to Europe–use by natives), Dalny (Manufacture of bean cake
and oil, preparing the cake, expressing the oil and wages
paid, freight charges to Dalny, exports, stock on hand, and
prices), Chefoo (Beans imported for cake manufacture,
quantity and value of output, bean vermicelli made by a
peculiar process [from the small green bean lü tou {mung
bean}], preparation of beans, drying of product and prices
[for vermicelli]), Shanghai (Extent of export trade in beans),
Shantung (manufacture of bean oil and cake, harvesting and
pressing, shipping and prices), Swatow, Tientsin (Exports
of raw beans, shipments of bean cake, extent of trade at
Tientsin). Tables (p. 5) show prices and exports of soya
beans, bean cake and bean oil at Newchang for the years
1905-1908. Japan: Cost of production and prices (of soya

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 131
beans, quite detailed), imports of beans and cakes, use of
the bean as food (shoyu, miso, tofu, koya-tofu, natto, ﬂour),
Kobe (Beans as human food {eaten boiled with a little soy
[sauce], “made into bean curd, and a kind of sauce made of
wheat, beans, and salt”}–small exports {“The total exports
of beans, pease, and pulse [incl. soy] in 1908 were valued at
$25,971, of which about $24,000 worth went to Hawaii, the
United States, and Canada for use by the Japanese residents
in those countries as an article of food”}, manufacture of
cake), Nagasaki (Production of beans, imports of beans–
market prices). Shipments from Vladivostok * [Russia, of
soybeans probably grown in Manchuria] (Fluctuations in
prices, shipments during present season, immense shipments
planned next season (by Mitsui)).
“It is the intention of Mitsui Bussan Kaisha, the largest
exporter from this port, to ship about 200,000 tons of beans
via Vladivostok during 1909 and about double that quantity
via Dalny. Many large contracts have been made for next
season, and from present indications a strong effort will be
made against the control of Mitsui Bussan Kaisha as the
Chinese are making arrangements to deal direct with the
European market without the aid of the Japanese” (p. 18).
Tables show: The quantities and value of soya beans,
soya-bean cake, and bean oil imported into Japan during
the year 1908 (p. 15). The soya bean harvests (in bushels)
reported in various Japanese districts (p. 16).
II. Markets. Denmark: Experimental imports made,
views of an importer.
France: High duties prevent importation of soya beans,
soya-bean ﬂour bread used by diabetics, unknown in Calais
district.
Germany: Danger of feeding cattle on soya-bean
products, oil value–prices at Hamburg, comparative food
value of the bean.
Italy: Soya beans are imported and cultivated (“as a
feed stuff for live stock”) in only very small quantities. Also
gives: prices of soya products–American cotton-seed oil,
not imported into Catania, home products supply Piedmont
district.
Netherlands: A great future for the soya-bean trade
predicted, prices of the bean and bean cake, soya cake as
cattle feed, manufacture of soya-bean products begun,
English soya-bean cake defective.
Norway: Imports of soya-bean meal and cotton-seed
meal.
Russia: Beans and products unsatisfactory as feeding
stuffs.
Spain: Soya bean unknown in Valencia district [They are
neither cultivated nor imported in this district].
Straits Settlements [Singapore and Malaya].
Sweden: Soya-bean products introduced through
England. Comparative value of cattle feed [work by Nils
Hansson of Sweden], comparative prices of feed stuffs.
Turkey. England: Liverpool (Conversion of the soya

bean into cake and meal), Plymouth (Soya cake and meal
extensively consumed), Southampton (The bean appreciated
as a fattener and as a dairy ration, the soya bean as human
food [for use in diabetic diets]). Ireland: Chinese bean
products are favorably received, soya bean introduced in
Belfast, small imports at Cork. Scotland: Statistics as to
use in Dunfermline not available, test of feeding value of
soya cake [by Prof. Douglas A. Gilchrist], Edinburgh mills
making experiments (based on 1909 report 1909 of U.S.
Consul Rufus Fleming from Edinburgh).
III. Competitive American exports. Tables (p. 35)
show exports for 1907, 1908, and 1909 of cotton-seed
meal, cotton-seed oil, and cottolene, lardine [not deﬁned:
presumably shortening made from cottonseed oil], etc. to
major countries, especially in Europe.
The Introduction notes: “In compliance with requests
from manufacturers of cotton-seed products in the United
States, who desired that an investigation be made of the
production and use of the soya bean and its manufacturers
in the Far East and of the extent to which they compete with
American cotton-seed products in the European markets, the
reports following have been submitted by consular ofﬁcers in
the various countries concerned...
“The reports of the consular ofﬁcers have been placed
in two groups, the ﬁrst having to do with the countries that
produce the soya bean and the second with the countries
that are sought as markets. Statistics as to the imports of
soya-bean products in many European countries were
not available at the time the reports were submitted, but
inasmuch as the prices quoted were generally lower than for
other seed products, emphasis has been laid on the relative
merits of the two classes of goods as shown by experiments
and analyses in these countries. These manufacturers will
have to work in meeting this new competition.”
Note 1. This is the earliest document seen (Dec. 2007)
concerning soybean products (oil or meal) in Turkey,
Denmark, Ireland, the Middle East, or Sweden (one of two
documents); soybeans as such have not yet been reported in
any of these countries. This document contains the earliest
date seen for soybean products in the Middle East or Turkey
(1909).
Note 2. This is the earliest English-language document
seen (Nov. 2013) that uses the term “soya-bean ﬂour.”
Address: Chief of Dep.
210. Carson, John M. 1909. Soya bean and products: Sweden
(Document part). Special Consular Report (U.S. Bureau of
Manufactures, Department of Commerce and Labor) No.
41. Part 5. p. 26. Erroneously numbered Special Consular
Reports, Vol. XL.
• Summary: “Soya-bean introduced through England. ViceConsul Wilhelm Hartman, of Gothenburg, in transmitting
the following report on soya-bean products in Sweden, says
that the soya-bean oil has been used for soap manufacture in
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competition with corn oil, for the reason that corn oil is too
high priced:
“It appears that the products of the soya bean are sold
here by agents of a ﬁrm in Hull, which has pressing mills at
that place and at other places in England.
“On account of the high price of corn oil, and the fact
that bean oil has been found suitable for soap manufacture, it
would seem as if the import of the latter is likely to increase,
if its low price is maintained.
“The statements as to the quantities already imported
vary, some claiming that large quantities have been imported,
while others say that only some trial lots have been received.
They seem to agree, however, about the fact that bean oil is
about 2 shillings (48 cents) cheaper per hundredweight (112
pounds) than corn oil.” Address: Chief of Dep.
211. Carson, John M. 1909. Soya bean and products: Japan
(Document part). Special Consular Report (U.S. Bureau of
Manufactures, Department of Commerce and Labor) No. 41.
Part 5. p. 13-16. Erroneously numbered Special Consular
Reports, Vol. XL.
• Summary: Vice-Consul-General E.G. Babbitt of Yokohama
writes: “The soya bean, or soja bean, as it is known here
(Common Japanese name ‘daidzu’ [daizu]), is cultivated
throughout the Empire of Japan. The total area of cultivation
is in the neighborhood of 1,200,000 acres, or about 3.8 per
cent of the total area devoted to the cultivation of rice and
other cereals and grains. The soya bean is often cultivated,
not in ﬁelds by itself, but in rows along the edges of rice or
wheat ﬁelds. These edges are, as a rule, very soft, for they
have been previously plowed, and little labor is required in
planting... In harvesting the plants are uprooted, and, after
being dried in the sun for several days, ﬂails are used to
separate the beans from the pods. The ﬂails are of a very
primitive type, with bamboo handle and of light weight.
Female and child labor is invariably employed in ﬂailing.
“The kinds of fertilizers used differ by districts. In
the prefecture of Miyagi, for example, straw ashes and
superphosphate of lime are commonly employed, while in
the prefecture of Akita wood ashes, superphosphate of lime,
and horse dung are used.”
The average yield of soybeans in Japan over the past
10 years is 15.30 bushels per acre. For the year 1907 the
highest yield is from Ishikawa prefecture, 21.62 bushels/
acre, whereas the lowest yield is from Okinawa prefecture
(Loochoo Islands, south of Kiushu [Kyushu]), 8.48 bushels/
acre. During 1908 huge amounts of soya beans (3.3 million
piculs; 1 picul = 132.277 pounds weight) were imported
to Japan from China, Kwantung, and Korea, with small
amounts coming from Asiatic Russia. Large amounts of
soya-bean cake (7.760 million piculs) were imported from
China and Kwantung, with small amounts coming from
Asiatic Russia and none from Korea. “The total imports of
bean oil in 1908 amounted to only 49,993 pounds, valued at

$1,325.”
“The soya bean is one of the most important articles of
food in Japan. The beans are cooked in various ways, while
in brewing soy (shoyu), in the manufacture of miso (pea or
bean cheese), tofu (bean curd), koya-tofu (frozen bean curd),
and natto (steamed beans) they are the chief ingredient. They
are also manufactured into ﬂour and make up the principal
part of many Japanese sweetmeats. All these foodstuffs are
daily used in Japanese homes.
“To a limited extent soya beans are used as horse or
cattle food, being sometimes boiled and mixed with straw,
barley, bran, etc.”
The vice consul of Kobe states that in 1908 Japan
produced 18,812,228 bushels of soya beans. Small amounts
are exported “to Hawaii, the United States and Canada for
use by the Japanese resident in those countries as an article
of food.” Three factories in the Kobe district make bean
cake, largely from imported, lower-cost soya beans. “The
beans are ﬁrst crushed ﬂat, then put into a big container
and steamed, after which they are put into a steam press to
extract the oil and to be made into cakes. The cakes come
in circular pieces, a yard in diameter and an inch thick, each
weighing about 50 pounds. The oil is used for lubricating
machinery. The cake is used only as a fertilizer and is not fed
to animals as it causes their hair to fall off.”
Note 1. This is the earliest document seen (Feb. 2004)
stating that soya bean oil can be used as a lubricant.
Note 2. This is the earliest English-language document
seen (April 2013) that uses the term “koya-tofu” to refer to
dried-frozen tofu.
Note 3. This is the earliest document seen (Aug. 2011)
in Chemist and Druggist in which the toxicity of a soy
product is discussed or alleged, namely soya cake “is not fed
to animals as it causes their hair to fall off.” Address: Chief
of Dep.
212. Carson, John M. 1909. Soya bean and products:
England (Document part). Special Consular Report (U.S.
Bureau of Manufactures, Department of Commerce and
Labor) No. 41. Part 5. p. 29-31. Erroneously numbered
Special Consular Reports, Vol. XL.
• Summary: “Deﬁnite statistics concerning the amount of
soya beans recently imported into England do not seem
to be available. The importation began practically last
December, when ﬁve steamers started from the Far East with
shipments aggregating 50,000 tons. These were followed by
other shipments to England and other European countries
aggregating, it is said, about 400,000 tons. Impetus was
given to the manufacture of soya-bean products by the fact
that in 1908 the supplies of linseed and cotton seed were bad
in Hull, and the crushers welcomed this new source of raw
material. Several British ﬁrms of seed-cake manufacturers
have conducted series of tests to demonstrate the uses to
which the soya cake, meal, and oil may be put, and it is
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claimed that the results have been eminently satisfactory. The
seed crushers in England have been very active in seeking
outlets for their products and have offered it in practically
every market for such manufactures in Europe.
“Liverpool: Conversion of the soya bean into cake
and meal. Consul John L. Grifﬁth, of Liverpool, furnishes
the following report concerning the uses of soya beans
in England, and the likelihood of the cake and meal
manufactured therefrom competing with American cottonseed cake and meal:
“While it has been impossible to ascertain accurately the
precise quantity which has been imported into this consular
district, it will probably aggregate about one-half of the
total importations. It is the bean itself that is imported, and
then it is converted in this country into cake and meal for
cattle-feeding purposes. There are a number of factories in
Liverpool where this process of conversion is carried on.
The price of the bean at this port is now (May 13) $30.40
per ton, which is an increase of $1.82 per ton during the last
few days. The last quotation in Liverpool for the soya-bean
cake was $31.62 per ton, and for the meal $29.19 per ton.
The introduction of the bean has been so recent that it is
difﬁcult to give a reliable forecast as to the future. Much, of
course, depends upon the price. A valuable oil, used largely
in the making of soap, is extracted from the bean, and it is
anticipated that the meal and cake manufactured therefrom
may compete very seriously with American cotton-seed
cake and meal, although it is admitted that the best quality
of the American cotton-seed cake and meal is superior to the
soya-bean cake and meal, and by reason of that superiority
it commands a higher price. There is no doubt, however, that
the soya-bean cake and meal will be used more and more in
this country, provided a sufﬁciently low price is maintained.
“The ﬁrst importations of the bean into this consular
district were not satisfactory, because of the heating of
the bean in transit, but this defect seems to have been
overcome in the later importations. It is believed that if
its use increases, large exportations of the product will be
made to European countries generally. One contract for
the exportation of 1,000 tons has already been made in
Liverpool. [Samples of the soya bean and of soya-bean
cake manufactured in Liverpool are on ﬁle in the Bureau of
Manufactures.]
“Plymouth: Soya cake and meal extensively consumed.
Consul Joseph G. Stephens writes that the soya bean and its
products, oil, meal, and meal cake, are a new commodity
just being introduced into the Plymouth district. He says
concerning it:
“Owing to its cheapness as compared to other similar
products, it is securing quite an extensive market, although
reported inferior to American cotton-seed products. The soya
bean is shipped from Dalny and Vladivostok to London and
Hull. Here it is reduced to oil, meal, and meal cake, the cake
as placed on the market containing 9 per cent of oil. As yet

neither soya oil nor meal has been placed locally for general
sale. The meal cake for feeding animals is sold by half a
dozen Plymouth ﬁrms...”
“Testing the food values of soya beans and cotton cake:
According to The Farmer and Stock Breeder, experiments
have been conducted at the Royal Agricultural College,
Cirencester, with the object of testing the feeding value of
soya-bean cake to milch cows.” “The cost of the soya-bean
cake was $31.65 per ton of 2,240 pounds, and the analysis
read 8 per cent oil and 34 per cent albuminoids.” A summary
of the experiment is given.
“Southampton: The bean appreciated as a fattener and
as a dairy ration. Consul Albert W. Swalm, of Southampton,
furnishes the following report concerning the soya bean in
the south of England:
“Where the beans are used for caked food, out of the
average 18 per cent of oil found in them from 10 to 12 per
cent is taken, leaving a very nutritious cake, appreciated both
as a fattener and as a dairy ration...
“Experimental feeding is being done privately by
gentlemen farmers. It is thought that the soya bean can be
grown as a very proﬁtable seed crop in the south of England,
and several plats have been planted in Hampshire, in an
experimental way, in the hope of securing a good addition
to the fodder crop, if not fully matured beans, for sheep and
cattle. One of the seed-crushing establishments here has a
consignment on the way which will ﬁll the cargo capacity of
a large steamship, and this plant will take up the beans very
largely.
“The soya bean as human food: It is of record that
some of the leading English physicians have given much
recognition to the bean as an article of helpful diet in cases
of diabetes, while it has also been prescribed in certain of
the large public hospitals for the same disease. Locally the
soya bean has been used in a domestic way and pronounced
as good as the best white bean, but requiring several hours
longer cooking, with a preliminary soaking of about 20
hours.” Address: Chief of Dep.
213. Edie, E.S. 1909. Cultivation and uses of soya beans.
Liverpool: C. Tinling & Co. 7 p.
• Summary: See: Edie, E.S. 1909. “Cultivation and uses of
soya beans.” Liverpool University, Institute of Commercial
Research in the Tropics, Bulletin 1(1):1-7. Oct. 8. Also
published in Spanish in Mexico (1911). Address: M.A., B.Sc.
214. Liardet, Cavendish Evelyn. 1909. A new British
industry. Soya beans, their cultivation and manufacture.
Liverpool, England: Northern Publishing Co. 14 p. *
• Summary: The companies that began large-scale
exportation of soya were Nathanson of Russia and Mitsui &
Co. of Japan. Various English companies have started this
trade, including MacGregor & Co. and Jardine, Mathison
[Matheson] & Co. The authors believes that Messrs. John
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Bibby & Sons, of Liverpool, were the ﬁrst British importers
of soy-beans, having received a considerable quantity in
1908. It wasn’t until the spring of 1909, however, that
consignments arrived in England in large cargoes. About
300,000 tons were imported into England in the ﬁrst 8
months of 1909. The oil is of a superior kind and ﬁnds a
ready sale at high prices for a great variety of purposes,
including the manufacture of various edible goods, ﬁne toilet
soaps, paint oils, lubrication and lighting oils. An analysis
of regular yellow soybeans, made by Alfred Smethan,
of Brunswick Street, Liverpool, indicates that it has the
following proximate composition: water 12%, oil 17%,
albuminoids (protein) 38%, carbohydrates 22%, ﬁber 5%,
ash 5%, and sand 1%. Mr. Smethan, in a pamphlet that he
prepared for the Annual Journal of the Royal Lancashire
Agricultural Society for 1909, indicated some analyses of the
soybean, and of the products from mills that produce oil and
ﬂour. Note: Mr. Liardet traveled in China. Address: [China].
215. Voelcker, J. Augustus. 1909. Annual report for 1909 of
the consulting chemist. J. of the Royal Agricultural Society
of England 70:339-52. See p. 345-46.
• Summary: “The most marked features of the year as
concerns the supply of feeding materials has been the general
rise of price of these, particularly in linseed cake, and the
introduction of a new article–Soya bean cake.”
Gross adulteration of offals with sawdust, gypsum, etc.
is now being prosecuted under the “Fertilizers and Feedings
Stuffs Act” and heavy penalties levied against the principal
offending ﬁrms, so that this spurious trade has almost
completely been abandoned.
On pages 345-46 are analyses of the composition of
soya bean and soya bean cake, now being imported on a
large scale mainly from Manchuria. In terms of manurial
value, Soya bean cake “should be classed with decorticated
cotton cake, to which it is equal, or very nearly so, in
manurial value.” Address: 22 Tudor St., London, E.C.
216. Oil and Colour Trades Journal (London). 1910. Soya
bean oil for paint-making. 37:65. Jan. 1.
• Summary: This detailed, half-page article in this London
journal is extracted from Oil, Paint, and Drug Reporter, New
York, Dec. 20, 1909.
217. New York Times. 1910. Why “Everything costs so
much.” How a rise in the price of one commodity forces up
others. Jan. 2. p. SM2.
• Summary: Cottonseed “oil has reached its record in price
[20 cents a pound],... caused both by the the increase in the
cost of meat animals and their fats and the high price of
cotton. It is used in the manufacture of oleomargarine and
compound lard, and in cooking and salad oils for all kinds.
“It has always been used in the manufacture of soap, but
it has not become so expensive that the manufacturers have

been obliged to abandon it.”
“The effect on soap has been that the manufacturers
have been obliged to use cheaper oils. With cottonseed oil up
to 50 cents a gallon, the soapmakers have been forced to use
such materials as peanut oil. Even this is too high, and now
they are importing from Manchuria an oil which hitherto
Americans have condemned and refused to use for any
purpose.
“The soya bean is the staple product in Manchuria,
and is as cheap there as dirt, which is what recommends it
to the desperate soapmakers. From this bean a rancid and
loud-smelling oil is made. It has never been heard of in
America as an article of commerce, but the soapmakers are
now importing it in large quantities. The beans are shipped
to England and crushed there at Hull and other cities, and
then the oil is sent to America. In the hunt for cheapness,
however, the Paciﬁc Coast has begun the direct importation
of the beans and attending to the crushing on its own
account.
“No more impressive illustration of the way high prices
are affecting American life could be given than the fact that
we have to go all the way to Manchuria to get the poorest
and lowest grade of material.”
218. Jones, W.J. 1910. Manchurian development: The
railways and the beans (Continued–Document part II). Grey
River Argus (West Coast, New Zealand). Jan. 3. p. 4.
• Summary: (Continued): “The process of distribution. The
bean, which is commonly known as the Sakura oil bean
in South Manchuria, and the Soja bean in Vladivostock
[Vladivostok], has the appearance of the wild pea. It is now
principally grown in the districts from Ta-shih-chao to the
immediate south of Harbin for practically the whole breadth
of the country, along the Antung route, and in many parts
of Korea. The Kwancheng-tzu district has the distinction
of being the greatest bean-producing centre and Changchun exists entirely for and upon beans. The processes
through which the crop goes after leaving the hands of the
producer are particularly interesting. The beans are taken
by the farmers in Chinese carts to the nearest villages and
are there exchanged with the innkeepers, who are also the
storekeepers, for cloth and the ordinary requirements of
housekeeping, a certain percentage of the purchase-money
being received in cash. The innkeepers take the beans to the
larger towns, and there effect a bargain with the merchants,
receiving in return supplies to replenish their stock. The
merchants in their turn convey the produce to the principal
distributing centres, such as Tiehling, Changchun, and
there sell it to the innkeepers, who own large yards where,
the beans are stored. The proportions of the business may
be gauged from the fact that these yards are 20 or 30 acres
in extent. The receptacles are curious bins called tuns,
constructed of straw, each 120 ft high and capable holding
150 tons. The last pre-export stage of all is reached when
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they are sold to the local merchants in Dairen or Newchwang
at so much per dan (480 1b). The currency in which the
farmer deals is the tiao (equal to from 5d. to 6d.). The dealers
in the ports pack their produce into gunny bags holding 187
1b, and the consignment is then ready for steamer.
“What the bean produces: The ﬁrst process in the
treatment of the bean is the extraction of the oil. The
Chinese, with their loyalty to primitive methods, use a hand
press which is not so satisfactory as the efﬁcient machinery
of the European merchants, and the latter obtain not only
6 per cent more oil, but from 3 to 4 per cent of butter-fat,
which is used in the manufacture of confectionery. From 9
to 10 per cent of oil is extracted by the hand-press and 15 to
16 by machinery. The oil is of various samples, the reﬁned
article almost equalling in quality ﬁne olive oil, while the
crude article is used by the Chinese for food and lighting.
From about forty-eight pounds of beans forty pounds of bean
cake and between four and ﬁve pounds of oil are obtained,
the extra weight being released during the steaming process
in manufacture. The beans cost in Manchuria about 5s per
picul (133 1/3 pounds). The oil is sold at 17s per picul and
the bean cake at 2s 3d to 2s 6d per picul.
“The future of the beans: Towards the end of last season
the railway carried 6,000 tons per day to the ports, and it
is estimated that this year the amount will be increased by
1,000 tons daily. This looks like business and the merchants
would tell you that the prospects are promising. The bean
cake is an excellent fertilizer, and an inexpensive one,
and might ﬁnd its way in increasing thousands of tons
into countries to which it has not hitherto been exported.
But there are difﬁculties to contend with and possibilities
to consider which make trading in beans somewhat of a
gamble. The ﬂuctuations in the price of silver may cause a
difference in values of as much as 40 per cent in the short
period elapsing between sale and delivery. There is also a
lack of conﬁdence, consequent upon there being so many
rivals on the market as oil-producing seeds. These are
problems which may be solved to the satisfaction of bean
merchants, and if so, there is a great future for beans and
their by-products in Europe and other parts of the world. So
far as China and Japan are concerned it is certain that their
demand will increase annually by material quantities, at any
rate this would appear to be the belief of those interested in
the business, judging from the extension of the area placed
under cultivation.”

7.60¢ for spot prime summer yellow cotton oil...”

219. Atlanta Constitution (Georgia). 1910. Latest reports
from all the markets: Cotton seed oil during past week. Jan.
11. p. 13.
• Summary: New York. “Importations of soya bean oil
show a gradual increase, and practically all the leading
local soapmakers are now using or experimenting with this
product. The present market for spot soya bean oil is 6.80¢,
which shipments are quoted at 6½¢. These compare with

223. Atlanta Constitution (Georgia). 1910. Cotton oil
demand light the past week. Feb. 20. p. C7.
• Summary: New York. “The demand for [lard] compound
has not responded to the ﬁrmer position of the hog
product,...” “Oleo margarine is meeting with a heavy routine
movement.”
“Soap-makers have been buying foreign oils freely
since the early fall months... Palm and palm kernel oil is in

220. Times (London). 1910. Agriculture: Crops and live
stock. Jan. 17. p. 17, col. 4.
• Summary: The section titled “Soya bean cake” states:
“It is important that stock-owners should know as much as
possible regarding the merits of feeding materials of which
they have limited experience. Soya Bean Cake, which in the
past year or two has been so extensively used as a food for
lives tock, may still be included in this category, for although
it has proved its worth as a feeding stuff, its manurial value
has not yet been established by practical test. Recognizing
the importance of establishing the relationship of its manurial
value to that of other feeding stuffs, the secretary of the Seed
Crushers’ Association consulted Drs. Voelcker and Hall,
the authors of the tables of manurial values of foodstuffs
which form the basis of calculation for most of the valuers’
associations on this point. Their verdict is that ‘Soya Bean
Cake should be classed with decorticated cotton cake, to
which food it is equal, or very nearly so, in manurial value.’”
Address: London.
221. Farben-Zeitung. 1910. Kann Sojabohnenoel fuer
Farbzwecke Verwendung ﬁnden? [Can soybean oil ﬁnd uses
in paints?]. 15(19):809. Feb. 5. [1 ref. Ger]
• Summary: The similarity between soybean oil and
cottonseed oil has often been noted. Soybean oil, which is
less expensive, has already found uses in soap factories.
Now, in the USA, an investigation is being conducted to
see if soybean oil can replace linseed oils in paints and
other coatings. Constants and characteristics of the two are
compared.
222. Atlanta Constitution (Georgia). 1910. Trading very light
in cotton seed oil. Feb. 13. p. C7.
• Summary: New York. “Recent importations of peanut oil
have been heavy, and the soap kettle appears to have ﬁlled
its requirements chieﬂy from this product. Soya bean oil,
which caused so much comment earlier this season, has not
been found entirely satisfactory for soap-making purposes.
The low “teter” [titer?] of this oil has made considerable
doctoring necessary, and it is said that when the oil is doped
up to a proper standard, it costs practically as much as the
cotton product at its present price. This oil is bringing 6.625¢
for prompt shipment from abroad.”
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exceedingly free supply... corn oil commands 6.875¢; peanut
soap oil 6¼¢, and soya bean oil 6½¢. These compare with a
7¢ cotton oil market.”
224. Atlanta Constitution (Georgia). 1910. Cotton oil market
somewhat irregular. Feb. 27. p. C7.
• Summary: New York. “Importations of foreign vegetable
oils continue heavy, and it is said that the supplies for the
soap-kettle are sufﬁcient to last several weeks. Hundreds of
barrels of peanut oil have recently arrived from Marseilles.
The week’s importations of English cotton seed oil
amounted to over 1,600 barrels. Arrivals of soya bean oil
have aggregated 2,500 barrels, mostly all of which came
from Hull [England]. The market for these oils has been
remarkably well sustained, considering the heavy supply.”
225. Tropical Life (England). 1910. Soy beans and soy
bean oil. (Glycine hispida). Can soya bean oil be used for
paint making? 6(2):25. Feb. Also in Indian Trade Journal
17(210):23. April 7, 1910. [1 ref]
• Summary: Chieﬂy a quotation from an article in Oil, Paint
and Drug Reporter (New York; 20 Dec. 1909, p. 8) as to
whether soya-bean oil can be used for making paint. It can
be used to replace more expensive cottonseed oil in soap
making. It is expected to ﬁnd increasing use since the price
of American ﬂaxseed (and therefore linseed oil) is expected
to remain high.
“Another use for soy beans” is “to turn out a most
palatable biscuit made from soy bean ﬂour. The biscuits,
slightly sweetened, are crisp and pleasant to eat. On reading
the article on the [soy] beans in our November issue, Messrs.
Carr and Co. Ltd., of Carlisle, who are making these biscuits,
sent us a sample to taste.”
226. Sagnier, Henry. 1910. Le soja et ses produits [The
soybean and its products]. Journal d’Agriculture Pratique
74(1):307-10. March 10. [4 ref. Fre]
• Summary: The soybean was a curiosity in Europe until 2-3
years ago, when large amounts started to be imported. The
prince A. d’Arenberg, president of the Suez Canal Society,
told the National Society of Agriculture, that prior to 1908
no soybeans had passed through the Suez Canal, yet in that
year 35,000 tons passed through it. It seems that the new
commerce has been stimulated by the expansion of the crop
in Manchuria and Korea, under Japanese inﬂuence. Most of
the imports have gone to England and northern Europe. In
England, the oil is used to make soaps and the cakes are fed
to livestock.
Recently it was announced that the Chinese government,
preoccupied with the expansion of exports, would have
manifested the intention to prohibit these exports in view
of preventing a shortage of soybeans in the interior of the
country.
“The Chinese are now greatly expanding their efforts

to make known in Europe the advantages to be gained
from soya and from the products that can be extracted
from its seeds. I recently had the occasion to present to the
National Agricultural Society of France a study written by
Mr. Liyuying [Li Yu-ying], delegate of the government of
China for several missions. It was titled Le soja, utilisation
alimentaire, thérapeutique, agricoles et industrielle. This
study was accompanied by samples of yellow and black
soybean seeds, and by the principal products which can be
extracted from this plant: ﬂour, bread for diabetics, cake
(gâteau), seasoning sauce (sauce condimentaire), confections
(conﬁtures), raw milk (lait cru), cooked and sweetened milk
(lait cuit et sucré), cake for livestock feed, (tourteau pour
l’alimentation du bétail), fresh cheese (fromage frais [tofu]),
and smoked cheese (fromage fumé [smoked tofu]).
“These products originated from processing imported
soybeans. They have been prepared at a test factory (a photo,
p. 309, shows the interior) set up just outside of Paris, at
Vallées, near Asnières. Li Yu-ying’s study gives complete
details on these products” which are made from imported
soybeans. This factory, named Caséo-Sojaine, “has been
established by the agents of a civil society constituted in
China under the name of Société biologique de l’ExtrêmeOrient (Far Eastern Biological Society). Made up of
physicians, scholars (men of letters), and businesspeople,
this society would seem to have as its principal goal/object
to make known and have used in Europe the pharmaceutical
and agricultural products of the Far East [East Asia].”
Note: This is the earliest document seen (May 2011)
that mentions the Far Eastern Biological Society (Société
biologique de l’Extrême-Orient)
The author concludes by discussing soymilk (lait de soja
ou lait végétal), soybean cakes (les tourteaux d’huilerie), and
a brief history of the soybean in France.
Illustrations (p. 308, both from Li Yu-ying 1910, p. 1112) show: (1) Mature soy bean plant with pods. (2) Close-up
of soy bean pods and seeds.
Photos (p. 309, from Li Yu-ying 1910, p. 36-38) show:
(1) A partial view of the interior of Li Yu-ying’s soyfoods
manufacturing plant at Vallées (Seine). (2-3) Soy milk and
soy ﬂour viewed under a microscope.
227. Cowie, W.B. 1910. Soya seeds and oil. Chemist and
Druggist (London) 76(13):66. March 26. [1 ref]
• Summary: Overview of a paper presented by Cowie on
16 March 1910 in Edinburgh at an evening meeting of the
North British Branch of the Pharmaceutical Society of Great
Britain.
People have become suspicious of “soya-bean meal”
because it has been sold mixed with Java beans which
contain a signiﬁcant amount of cyanogenetic glucoside.
A table shows six constants for “soya-bean oil” based on
studies by Cowie, E.S.L. & W, and Lewkowitsch. The iodine
value was found to be 120, 130.4, and 122 respectively.
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When soya-bean oil is substituted for olive oil in B.P.
liniments of ammonia, lime, camphor, or nitrate of mercury
ointment, the ointment is a complete failure.
In Japan there are some 11,000 ﬁrms in which 2.5
million hectoliters of soya beans are expressed each year and
fermented with “Aspergillus oryzae for the preparation of the
liquid soy” [sauce].
Also gives an overview of the discussion that followed.
Mr. Wilson noted that the use of soya oil in the manufacture
of linoleum depends on its relatively high iodine value. He
added that for feeding purposes, soya-bean is never used
alone; a maximum of 25% is mixed with linseed or other
feeding stuffs.
Note: This is the earliest document seen (March 2001)
that mentions the term “Java beans.” Address: Ph.C., F.C.S.,
Edinburgh.
228. Far Eastern Review (Shanghai). 1910. Oil and cake
manufacture: The soya oil bean. 6(10):487-89. March.
Reprinted from the London and China Express, Nov. 1909.
[2 ref. Eng]
• Summary: This article begins: “In a recent issue of the
‘Economist’ attention was drawn to the Soya bean trade
in Manchuria, and to the rapid rise of the country as an
exporter... America and the Continent are casting envious
eyes upon what almost amounts to a monopoly of the trade
held by Great Britain at this moment as a consequence of
the existing prohibitive import duties on oilseeds in the
protected countries. During the past season the English
oilseed crushers settled down to a highly lucrative trade
and for some months past many of the large mills have set
their entire plant running on the crushing of Soya beans, to
the exclusion of cottonseed, linseed, and other oleaginous
seeds. The supposed shortage of the cotton and ﬂax crops
in the United States, and the anticipated shortage of linseed
in the Argentine, with the resultant scarcity of cottonseed
and linseed products, has found the English market
comparatively unperturbed, for the reason that Soya oil and
cake can supply most of the requirements as well, if not
better, whilst the foreigner is debarred from its use by the
presence of high import tariffs. This new industry supplied
a good example of the value to the United Kingdom of
free imports of raw material compared with the protective
duties in other countries... Soya oil manufactured in England
continues to rise, in sympathy with the scarcity and dearness
of linseed and cottonseed oils, and it is interesting to note
that one of the main factors in the advance has been the
demand from the United States, which is being supplied by
the English crushers. Large quantities of Soya oil are being
shipped form British ports to the American seaboard, and the
demand is likely to continue; but the trade has already been
so large that it is difﬁcult to buy oil for near delivery. The
same oil is also being shipped from Japan and China to the
Untied States, as well as to the North of Europe, and here we

have–for the moment at least–the only serious competitors of
English crushers.”
“In England, the bean cake is of even greater importance
than the oil, representing as it does about 90 per cent. of
the raw material. The cake is the residue after crushing, and
the analysis compares favourably in oil and albuminous
substances with the best decorticated cotton-seed cake and
meal, large quantities of which have been imported into this
country for many years for cattle feeding... In Denmark, a
great butter-producing country, some hesitation was shown in
regard to the introduction of the Soya bean, as it was feared
that the taste of the butter might be affected by feeding cows
with Soya cake, but experiments have proved the reverse,
and Denmark has secured 25,000 to 30,000 tons of beans for
shipment from Manchuria during the next few months for
crushing and cake-making.”
The bean cake made in Asia by primitive methods
“contains a great deal of moisture, and is unsuitable for a
long voyage, owing to its liability to become heated and
unsound. This cake is used chieﬂy as a fertilizer in Japan
and Southern China. During the present season these two
countries imported about 600,000 tons of beancake from
Manchuria for fertilizing.” If the price of the beans rise,
“will Japan eventually come to rely on phosphates or other
artiﬁcial manures?”
A small table shows the imports of beancake into Japan
during the last ﬁve years: 1905–182,000 tons. 1906–258,000
tons. 1907–320,000 tons. 1908–460,000 tons. 1909–600,000
tons.
“An exhibition of Soya beans and by-products from
North China, together with photographs of the Soya bean
industry, was held at the boardroom of the Manchester
Chamber of Commerce on 17th and 18th inst. Explanations
and full particulars of the industry were given by Mr.
Cavendish Evelyn Liardet, lately returned form China.
“At a recent meeting of the committee of the African
Trade Section of the Incorporated Chamber of Commerce of
Liverpool, Mr. A. Grenville Turner delivered an interesting
address on the cultivation and uses of the Soya Bean.”
“In America an attempt has recently been made there
by certain dealers to place the Soya beans on the market as
a new substitute for coffee, and sell it under other names
at fancy prices. A sample of coffee specially ground from
the Soya bean, at the suggestion of Sir Alfred Jones, was
submitted, and created much interest.”
The oil-cake left after the expression of the oil has
a nutritive value that “is approximately equal to that of
decorticated cotton-seed cake. Feeding trial with this cake in
comparison with decorticated cotton cake have been carried
out at the Cumberland and Westmoreland Farm School at
Newton Rigg, and also at the Royal Agricultural College,
Cirencester. At the former institution it was found that the
cows, when fed with Soya bean cake, gave rather more milk
than when fed with cotton cake; but the difference was so
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small that it may be considered that the two cakes are equal
in this respect. The proportion of fat in the milk was the same
in each case... In view of the importance of the trade in Soya
beans, it has been considered desirable that attempts should
be made to row the product in other countries than China.
The Imperial Institute has already brought the matter to the
notice of the Governments of several British Dependencies,
and experiments are now in progress in the Cape of Good
Hope, Natal, the East Africa Protectorate [later Kenya],
and the Gambia. An effort is also being made to stimulate
the cultivation of the Soya bean in India. It is stated that
considerable additional areas are available for cultivation in
Manchuria.
“The annual report of the Hull Chamber of Commerce
and Shipping states that the Seed Crushers’ Committee
report that ‘the mills have been fairly well employed, and
for the ﬁrst time in the history of the trade soya beans have
been crushed in quantity.’ The Hull Seed, Oil, and Cake
Association report that ‘the outstanding feature of the year
has been the advent of the soya bean from Manchuria, which
marks an epoch in the crushing trade of the United Kingdom.
About 400,000 tons have been shipped to the United
Kingdom in 1909, of which 153,000 tons have arrived in
Hull since March last. There is reason to hope that the soya
bean will be a regular article of import.’”
229. Ishii, T.; Okamoto, H. 1910. Daizu [Soy bean: Its
culture and uses]. Hokkaido Nogyo Shikenjo Iho (Hokkaido
Agricultural Experiment Station, Bulletin) No. 10. 33 p.
March. [Jap]
• Summary: Contents: Preface. The position of soybeans in
Hokkaido agriculture. Suitable climate and preparation of
the soil for farming. Crop rotation. Varieties of soybeans.
Compost. Seeds. Sowing seeds. Care after germination.
Harvest. Utilization of soybeans: Green manure, as feed,
soybean cake as fertilizer. Soybean diseases. Soybean
insects.
An illustration (non-original) on the title page shows the
roots of a soybean plant with a few nodules.
The word “Daizu” (meaning “soybean”) is written
backwards (from right to left) according to today’s (Aug.
2014) conventions. Address: 1. Agronomist; 2. Entomologist.
Both: Sapporo, Japan.
230. Japan, Bureau of Agriculture (Norinsho, Nomukyoku),
Dep. of Agriculture and Commerce. 1910. Outlines of
agriculture in Japan. Tokyo: Agricultural Bureau, Department
of Agriculture and Commerce. 132 p. March. Illust. No
index. 23 cm. [Eng]
• Summary: This book was compiled to acquaint foreigners
with agriculture in Japan. Company name with diacritics is:
Nôrinshô, Nômukyoku. A map near the front shows Japan
and its empire (incl. Korea, Formosa, Kwantung, Karafuto,
and the Kurile Islands, with an inset pie chart showing the

value of Japan’s agricultural products). Oval photos show
Japan’s six top agricultural ofﬁcials, including Baron K.
Oura, Minister of the Dept. of Agriculture and Commerce,
C. Shimooka, Director of the Agricultural Bureau, and Dr. Y.
Kozai, Director of the Imperial Experiment Station.
A full-page table shows the moneys, measures and
weights of Japan with English equivalents.
Contents of the ﬁrst part of the book: Introduction:
Geographical location, area, population, topographical
position, climate. 1. General remarks. 2. Condition of
farmers. 3. Condition of agricultural land.
The section titled “Upland ﬁelds” (p. 18) states: “Upland
ﬁelds are those portions of land being located in high and
dry places which by wanting means of irrigation could not
be converted into paddy ﬁelds. The utilization of these ﬁelds
is commonly made by the rotation system and crops are
raised twice a year. The commonest instance is that barely,
naked barely, and wheat are raised as the ﬁrst crop in winter
whereas soja beans, sweet potatoes and millets are raised
during the summer as the second crop.” The proﬁts from
upland ﬁelds are generally smaller than from lowland /
paddy ﬁelds. The average yield of soja beans over the past 10
years is given in Japanese units (p. 19).
In Japan only cows and horses are kept as work animals.
In 1907 Japan had 1,008,922 cows and 2,204,031 horses. But
they were used more for their manure than for plowing.
A table (p. 28) shows the value (in yen) of the principal
commercial fertilizers in Japan from 1905 to 1907. “Soja
bean cakes” (a key source of nitrogen) is by far the largest,
averaging 12.9 million yen for these three years, followed by
superphosphate of lime, mixed manure, rape-seed oil cakes,
herring cakes, bone dust, and cotton-seed oil cakes. Note 1.
This is the earliest English-language document seen (July
2016) that uses the term “cotton-seed oil cakes” (plural or
singular) to refer to cotton-seed cakes.
A table (p. 37) gives the cultivated area (in 1,000 cho) of
major Japanese crops in 1887, 1892, 1897, 1902, and 1907.
In 1907 rice had by far the largest area (2,906), followed
by naked barley (694), barley (658), soja bean (471), wheat
(444), mulberry tree (390), sweet potato (288), Indian millet
(202), rape seed (143), small red bean ([azuki], 135). Soja
bean area remained almost unchanged between 1887 (466)
and 1907 (471).
A table (p. 39) gives average yield (in koku/tan) of the
same major Japanese crops for the same years shown in the
previous table. Yield of soja beans rose from 0.698 in 1887
to 0.777 in 1907. Since 1 koku = 4.963 bushels and 1 tan =
0.245 acres, the 1907 yield is 15.74 bushels/acre.
A table (p. 40) gives the production (in 10,000 koku)
of the same major Japanese crops for the same years shown
in the previous table. Production of soja beans rose from
325 in 1887 to 366 in 1907. Since 1 koku = 4.963 bushels,
and 10,000 koku = 49,630 bushels, then 366 koku is 18.164
million bushels. The next table (p. 42) shows the value (in
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yen) of each of these agricultural products in 1905-07, and
a table (p. 46) compares the cultivated area of each of these
crops with rice; soja beans are 16.2% of rice.
In the section on “Food crops” (p. 47+) is a detailed
discussion of each. Concerning “Soja bean” (p. 50-51) we
read: “The use of this bean is extremely extensive since
they are used for the purpose of supplying to the people low
priced starchy food by being made into miso (pea cheese),
soy, tofu (bean curd), and other food-stuffs required by the
Japanese. The residue obtained from making these foodstuffs from the bean is used for the purpose of feeding cattle
or of pressing oil while as manure it is highly valued. Soja
bean is easily cultivated requiring less amount of manure
and labour. It is therefore cultivated all over the country
and occupies the principal position among summer crops
of upland ﬁelds. Within recent years the demand for it
has considerably increased at home and also the export of
various food-stuffs prepared out of bean has shown some
increase so that no small amount of bean is imported either
from China [Manchuria] or Korea. The amount imported
actually reaches 10,000,000 yen. Over and above these, the
import of bean cakes is approximately ﬁgured at 20,000,000
yen so that the domestic output has somewhat been affected.”
Also discusses: Barley and naked barley. Indian millet,
Barnyard millet and sorghum. Small red bean [azuki] (“A
large amount of small red bean is used as a material for
cakes [confections], Hokkaido being the principal producing
district.” p. 51). Flax and hemp. Green manure crops,
incl. genge (Astragalus sinicus, umagoyashi (Medicago
denticula)), soja beans, etc.
Note 2. This is the earliest English-language document
seen (March 2006) that uses the term “small red bean” to
refer to the azuki bean.
Chapter 4, titled “Animal industry and poultry” (p.
69+) contains many statistics which may be of interest to
vegetarians. Japanese traditionally ate ﬁsh rather than meat.
“Even at present, the amount of meat consumed per capita
a year does not exceed 1.7 pounds while that consumed
in America is 150 pounds and in England 118 pounds per
capita.” etc.
Page 70 contains 4 tables with statistics about the
number of cattle, horses, swine, sheep and goats, from 1897
to 1907. The number of slaughter houses decreased from
2,163 in 1897 to 938 in 1907. During this same period the
number of slaughtered horses increased from 41,049 to
65,655 and the number of slaughtered swine increased from
107,034 to 177,351.
Note: An excellent history of meat eating in Japan,
by Zenjiro Watanabe, is available online at http://www.
kikkoman.co.jp/kiifc/foodculture/pdf_09/e_002_008.pdf.
In 1906 the government perceived the necessity for
developing a poultry industry in Japan so it established a
poultry plant as a branch of the Imperial Stock Breeding
Farm in the suburbs of Tokyo (p. 75).

A table (p. 85) shows imports of principal agricultural
products (quantity and value) each year from 1906 to 1908.
Imports of soja beans increased from 286 to 352 (x 10,000
piculs) during this period, while imports of [soja] bean cake
increased from 433 to 776. Both were imported mainly from
China. However “the output of soy [sauce] and miso made of
soja bean is exported to the amount of 1,200,000 yen, while
bean cake forms the principal fertilizer in Japan” (p. 86).
Page 95: The Imperial Agricultural Experiment Station,
with its headquarters near Tokyo, under the direct control
of the Minister of Agriculture and Commerce, “originated
in 1886 and the system was practically completed in 1893.”
Address: Tokyo.
231. Rea, George Bronson. 1910. Beans: The solution of
the commercial situation in Manchuria. Far Eastern Review
(Shanghai) 6(10):453-61, 486-87. March. [Eng]
• Summary: The article begins: “Shanghai, March 1,
1910.–Neutralization of the Manchurian Railways and the
construction of the Chinchow-Tsitsihar-Aigun Line are
the latest moves in the prolonged diplomatic campaign to
nullify Russian and Japanese preponderance in the Three
Eastern Provinces. Since the termination of the late war
foreign opinion has accepted the theory that unfair tactics
and discrimination are the foundation of Japan’s commercial
success in Manchuria. The average European has refused to
believe Japan could secure control of the Manchurian trade,
unless underhanded methods were employed... At the root
of the trouble was the South Manchuria Railway, and on its
operation and administration fell the burden of censure.”
Gives a detailed account of the ﬁrst shipment of
soybeans from Manchuria to Europe by Mitsui Bussan
and alleged unfair commercial practices used by Japan in
Manchuria, especially concerning the South Manchuria
Railway. “For years Japan has been the largest consumer of
Manchuria’s principal export of beans and bean-cake. The
bean-cake was an absolute necessity to the Japanese farmer
to fertilize his worn out ﬁelds... Before the Manchurian
railways were constructed and Newchwang was the
only treaty port, the larger British ﬁrms established there
controlled the trade of the province. The beans or bean-cakes
were carted or shipped by river junk to Newchwang to be
stored in the godowns of the leading merchants, who also
controlled the ocean shipping. At the time when the Japanese
farmer required the bean-cake for fertilizing the ground for
spring planting, the port was closed by ice, and very often
the delay in shipping the cake to Japan entailed considerable
loss and damage to the crops. The Japanese purchased
their supplies of bean products from the foreign hongs who
controlled this trade...
“But the war came and changed all this. Japanese
merchants entered the ﬁeld, and, with the ice free port of
Dairen as a base, commenced an aggressive campaign to
gain control of this important trade. The end was inevitable.
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As Japan consumed the bulk of the bean-cake, and controlled
the railway transportation to a port where storage and
lighterage could be eliminated, loading charges reduced
to a minimum and their own steamers employed to freight
the product to Japan at all seasons, it was natural that her
merchants would underbid the foreigner and take away his
monopoly. Despite the discriminating railway rate, giving
Dairen the same tariff as Newchwang, the foreigner never
had a ghost of chance after the appearance of Japan on
the scene. The storage, handling, and lighterage charges
at Newchwang were in themselves sufﬁcient to offset any
difference in the railway freight. Against such a condition
of affairs it was useless for the foreigner to struggle. If he
attempted to purchase beans or bean-cake, he would have to
sell eventually to the larger Japanese ﬁrms controlling the
exports to Japan at their price and most likely at a loss.
“So, with the export trade of Manchuria in their hands,
it was an easy step to monopolize the imports for such
Japanese goods suitable to the demand. At a time when
Manchuria was impoverished as a result of a devastating
war, and the purchasing power of the inhabitants reduced
to a minimum owing to a shortage of currency, commerce
was reduced to its original character of simple barter. The
farmer, hauling his crop many miles to the nearest market
town, exchanged his products for cotton goods and other
necessities...
“As a result of the war, many new inland treaty ports
were thrown open to trade, and where previously the
foreigner was conﬁned to the one port of Newchwang, and
forced to deal with the inferior through native agents, he
could now branch out and establish himself in many large
centers of trade throughout the province...
“It is a far cry from high diplomacy to the humble Soya
Bean, yet we hold to the belief that the past and present
commercial situation and ultimate solution of the vexatious
Manchurian problem is bound up in the control of this one
product.”
Eighteen black-and-white photos (each about 3 by 6
inches) show: (1) Upper end of wharf at Dairen. (2) Dairen,
the “white city” or amusement park. (3) Loading steamer
with [soy] beans at Dairen. (4) Loading beans at Dairen
wharves. Loading beans on vessels at Dairen wharf. (5-6)
Two more views of loading beans at Dairen wharves. (7)
[Soy] bean oil awaiting shipment at Dairen. (8) Storing
beans at Manchuria.–Oil cake company’s warehouse. (9)
Loading beans into switch cars on Dairen wharves. (10)
View of piles of beans in sacks on Dairen wharves. (11) Piles
of beans (in sacks) and round bean cakes awaiting shipment
on Dairen wharves. (12) Scenes on Dairen wharves–storing
beans in tall, round osier bins. (13) Panoramic view of
Dairen, looking across the Nippon Bridge to the Old Russian
administration town. (14) Panoramic view of Dairen, from
the hills looking towards the harbor. (15) Delivering beans
in carts. (16) Open storing grounds at Dairen with piles of

beans in sacks. (17) Cleaning and re-sacking beans at Dairen
for shipment to Europe. (18) Sansing [a large Chinese-style
gate], in North Eastern Manchuria. (19) The new ediﬁce of
the Yokohama Specie Bank. (20) The Civil Administration
Building, Dairen. (21) Kirin: The governor’s summer yamen
[headquarters or residence]. (22) Main street of Tiehling, a
great bean and grain center. (23) The streets of Newchwang.
(24) The “White City” terminus of the tramway system,
Dairen. (25) Electric car house, Dairen.
Note: This is the earliest document seen (Oct. 2001)
concerning allegations of unfair trade practices.
232. Blin, Henri. 1910. Le soja ou fève de Mandchourie.
Production et utilisations [The soybean or bean of
Manchuria. Production and utilization]. Nature (La) (Paris)
38(1, Supplement):141-42. April 2. [Fre]
• Summary: Since 1908 people in France have been very
preoccupied with the large imports of soybean seeds
which are grown in Manchuria and shipped from Dalny
and Vladivostok. Soya beans are known in commerce
as Haricot de Chine and Pois oléagineux du Japon. In
England, soybeans have been used as a source of oil which
is healthful, very nutritious, and of great value–especially for
use by soap manufacturers. In Germany, this bean is used for
the preparation of an artiﬁcial distillery yeast; it contains an
important amount of fermentable materials and of an enzyme
(ferment) similar to the diastase of malt which transforms
fermentable starches and sugars. The investigations of
Dr. Calmette of the Pasteur Institute at Lille, have made it
possible to extract from soybeans diastatic enzymes (des
diastases) which have unique effects. [Note: Dr. Calmette
was one of the inventors of the “amylo process,” which
began operation in France in 1891. He also ﬁrst named
Aspergillus rouxii.]
Recently Li Yu-ying, a delegate of the government of
China in Europe, made a very interesting presentation to
the French Society of Agriculture, concerning the food,
therapeutic, agricultural, and industrial uses of the soybean:
Flour, bread for diabetics, cakes, a seasoning sauce,
confections, raw milk, fresh cheeses, etc.
Also discusses: Soybean cakes, cultivation of soybeans
in Europe and the USA, soy coffee made by roasting
soybeans in the south of France (le Midi), and the use of
soya in diabetic diets. The author concludes by stating that
the soybean has great potential in France, and varieties well
adapted to this climate should be cultivated.
233. J. of the Royal Society of Arts (London). 1910. Soy
beans. 58:519. April 8.
• Summary: “At a recent meeting of the Linnaean Society,
Mr. J.H. Holland, on behalf of the director of Kew, showed
samples of Soy bean, Glycine Soja, Sieb. and Zucc (G.
hispida, Maxim.), with herbarium specimens of the plant
producing this seed... This plant is variously known as ‘Soy,’
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‘Soja,’ ‘Soya,’ ‘White Gram,’ ‘American Coffee Berry,’ and
‘China Bean.’
The “Soy [Sauce] of Commerce” is made from the seeds
of this bean, plus salt, ﬂour, and fresh water. “Wenchow is
an important centre of the manufacture, and here the bean
used for the purpose is said to be chieﬂy the white form from
Chinkiang.”
“The principal use of the beans in this country is for
the extraction of the oil, of which they contain about 18 per
cent. suitable for soap-making, and in general as a substitute
for cotton-seed oil... The beans can be bought in London at
about £5 to £6 per ton; the oil realises about £21 to £22 per
ton, and the cake about £6 to £7 per ton.
“Beans and bean-cake exported from China have gone
chieﬂy to Japan, and certain parts of Asia, but recently,
beginning about November 1908, an important trade has
been developed in them, more especially with the beans,
between Manchuria and Europe, Dairen (Dalny) being the
chief place of export.”
“The amount of the 1908 crop sent to Europe through
Vladivostok up to July, 1909, was 180,000 tons, the greater
part destined for the English market (Hull and Liverpool),
and the remainder going to German (Hamburg) and
Scandinavian ports.
“Up to 1907 the export of Soy beans from Manchuria
did not exceed 120,000 tons annually. During 1908 the
export rose to 330,000 tons (one half shipped from Dairen;
100,000 tons from Newchang, and 65,000 tons by rail via
Suifenho [Suifenhe] to Vladivostok), the increase it is said
being due entirely to the demand from Europe.”
Note: This is the earliest document seen that mentions
Suifenho [Suifenhe] (spelled Suifenhe in 1999), a border
town on the railroad that joins eastern Manchuria with
Vladivostok. It is located between the cities of Suiyang (in
Manchuria) and Pogranichnyy (in Primorskiy Kray in the
Russian Far East). Address: Kew Gardens.
234. Corps Gras Industriels (Les) (Paris). 1910. Le soya
et ses produits [The soybean plant and its products].
36(19):290-91. April 15; 36(20):307-08. May 1. [1 ref. Fre]
• Summary: This article consists largely of many long
quotations from: Sagnier, Henry. 1910. “Le soja et ses
produits” Journal d’Agriculture Pratique 74(1):307-10.
March 10. Note, however, that this reprint uses the spelling
“soya” rather than “soja” in the title.
The last 10 column inches, however, are a quotation
from la Dèpêche Coloniale; no date or pages are given.
It states: In the industrial spheres of West Africa, much
importance has long been given to the usefulness that can be
obtained from the oil of the soya bean (l’huile de la fève du
soya). According to some reports, this substance resembles
the oil extracted from cottonseeds, and the fact that soya oil
could replace the latter costly product in soap manufacturing
has led chemists to investigate whether it might also be used,

to some extent, as a substitute for linseed oil, which is [now]
very expensive.
A table compares the iodine number and saponiﬁcation
number of linseed oil and soya oil. The oil of the soya bean
has a smaller iodine number (130) than linseed oil (189), but
about the same as poppyseed oil (134-137).
“It is well known that the larger the iodine number, the
faster an oil dries. From this point of view, soybean oil is
inferior to linseed oil; it is, however, almost equivalent to
poppyseed oil whose quantity of iodine varies between 134
and 137. One can hardly confuse it with cottonseed oil or
linseed oil from which it differs much in odor. For its speciﬁc
weight, it much resembles reﬁned cottonseed oil and linseed
oil with a weight of 7 lb. 11 oz/gal. of 231 cubic ft. A wellknown chemist, to whom a sample of oil composed of 75%
linseed oil and 25% soybean oil was presented, recognized
this mix as being composed of only pure linseed oil with
a tiny bit of iodine. A mixture of equal parts crude linseed
oil and soybean oil revealed an iodine value of 161, and
the drying time had only been three hours slower than pure
linseed oil, the necessary time being 108 hours. Mixed with a
drying pigment (pure white lead used as a pigment {céruse}
thrown in linseed oil) and with 5% of desiccated lacquer,
soybean oil dried within almost the same limits as a similar
mixture made with linseed oil, but the pellicle of color
extracted from the ﬁrst was less adhesive than the second.
“Tests have shown that soybean oil cannot be used alone
as oil for colored paints and that the extreme limit in which it
can be used jointly with linseed oil for painting, with a white
lead base to obtain good results, is 25% by volume. One
cannot yet predict the deﬁnitive adoption of soybean oil for
oil painting, but chemists and painters continue to research
its merits in this regard.”
235. Meister, R. 1910. Das Sojabohnenoel. Abstammung,
Gewinnung, Eigenschaften und Verwertung [Soybean oil.
Origin / sources, acquisition, properties, and utilization].
Farben-Zeitung 15(29):1298-1301. April 16. [Ger]
236. Holland, J.H. 1910. Linnean Society of London: Soy
bean. Pharmaceutical J. and Pharmacist (London) 30:51516. April 23. Series 4.
• Summary: Reprinted from the Proceedings of the Linnean
Society of London. Session of March 17, 1910. Address:
F.L.S., London.
237. Wall Street Journal. 1910. Cotton seed oil values too
dear for soap making. May 11. p. 3.
• Summary: “World-wide interest in the oil bearing seed
industry is now probably at its height. For the two classes of
industries, those making food oils or fats, and those engaged
in the manufacture of soap,... cotton seed oil... is becoming
too dear for soap making. Its values are such as to conﬁne it
to food-stuff markets. Since January 1st, cotton seed oil at
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New York ranged from 7.03 cents to 7.55 cents a pound. The
cause of the change lies in the shortage of the cotton crop.”
“Price of linseed had advanced until the seed crushing
industry is inclined to see little proﬁt in manufacturing at the
present prices of materials.”
“The soya bean is coming into greater demand. Last
year 350,000 tons were shipped from Manchuria, in addition
to the large quantities of soya bean oil made in China and
Japan.
“Soap making in Great Britain now depends largely
upon this source of supplies,...”
238. Meister, R. 1910. Sojabohnenoel [Soybean oil]. FarbenZeitung 15(33):1486-89. May 14. [3 ref. Ger]
• Summary: Discusses the drying properties of soy oil. It has
an iodine number of 133, an oxygen value (Sauerstoffzahl)
of 17, and a drying time of 6 days, but 6 hours for varnishes.
The ﬁlm is very soft. No more than 35% should be mixed
with linseed oil. Address: Dipl-Ing., Aus dem Laboratorium
der chem. Fabrik Dr. F. Wilhelmi.
239. Blin, Henri. 1910. Valeur alimentaire du tourteau
de soja [The nutritional value of soybean cake]. Journal
d’Agriculture Pratique 74:667-68. May 26. [Fre]
• Summary: The industry that manufactures soya cakes
(tourteaux de Soja) is very important in China, and their
exportation has expanded greatly in recent years. Europe
absorbs a large portion of the production. Major ports of
export are Chefou and Newchwang [Manchuria].
In England an oil is extracted from the soybean which
is used for food and has great value in soaps. Soybeans
(Les fèves de Soja) contain a large portion of fermentable
materials and a ferment analogous to the diastase of malt,
which converts the starch into fermentable sugar. Dr.
Calmette, of the Pasteur Institute of Lille, has succeeded
in extracting from soybean seeds (des graines de Soja)
diastases of different effects; they show whether soybeans
are more or less advanced in maturity.
A table (from Meissel & Böcker) shows the composition
of soybeans. Soya cakes, the usage of which is expanding in
France, are manufactured from the residues of two clearly
distinct Chinese industries: the extraction of oil and the
manufacture of tofu (fromage de Soja). These cakes are
round and weigh 30-32 kg; they are 9 cm thick and 58 cm in
diameter.
A wide table shows the nutritional composition of 11
feeds, including soya cake and three other types of cakes,
plus soybeans and six grains. For each is given the content
of water, ash, nitrogenous materials (soya cake is by far the
highest), nitrogen free extract, crude cellulose, crude fat, and
economic value (in French francs) per 100 kg. (soybeans are
the highest {20.97 francs}, followed by soybean cake {20.62
francs}). Wolff attributes a value of only 20.02 francs to the
soya cake; the small difference is due to small differences in

nitrogen content of various cakes. The writer concludes that
soya cake has a marked superiority over other feeds; it can
therefore be used advantageously in the rations of animals.
In Germany and Austria it is already widely used, especially
to fatten hogs; it is used with potatoes in the proportion of
1.25-1.5 kg per head per day. This cake is also very well
suited for the fattening of cattle, and for nourishing milk
cows and sheep. It can be very valuable in enriching forages
of mediocre quality.
Soya cake is increasingly used in agriculture in the north
of France; it is imported via the ports of Havre [Le Havre, on
the English Channel], and Dunkirk–both in northern France.
Address: France.
240. Uehata, G. 1910. Manshû-san daizu abura ni tsuite [On
Manchurian soybean oil]. Kogyo Kagaku Zasshi (J. of the
Society of Chemical Industry, Japan) 13(147):456-83. May.
[Jap; ger]
• Summary: The German title is “Ueber das Mandschurische
Soyabohnenoel.” The author has made a detailed study of
soap made from soybean oil. Address: Rigakushi, Japan.
241. Wilkinson, F.E. 1910. China. Report for the year 1909
on the trade of Newchwang. Diplomatic and Consular
Reports, Annual Series (Foreign Ofﬁce, Great Britain) No.
4440. 23 p. May.
• Summary: The section titled “Exports” (p. 9) gives a
detailed discussion of the amount and value of Beans
[soybeans], bean cake, and bean oil exported from this port.
An excellent full-page map shows the south of Manchuria
and Corea including all the major ports (Newchwang, Port
Arthur, Tairen [Dairen], Antung), cities, rivers, railways
(existing and proposed), and bodies of water. Export of
[soy] beans from Newchwang reached 4,242,943 cwt [1
cwt = hundredweight = 112 pounds], which has only once
been exceeded, in 1899, before the port of Dairen came
into existence. Export of bean cake has broken all previous
records. Some 86% of the 6,365,654 cwts were sold to
Japan, “where, owing to the dearth of ﬁsh manure, bean
cake has become indispensable as a fertiliser in the rice
ﬁelds... Experimental shipments of bean cake for cattle
consumption were made during the year under review both
to the United Kingdom and Germany. The shipment to the
United Kingdom proved a failure, the cake arriving in a
mildewed condition. The result of the shipment to Germany,
which as a comparatively large one of about 500 tons, has for
some reason or other been kept a secret. Special precautions
were taken in this case to keep the consignment in good
condition.”
The great market for bean oil “is South China, where
it is mainly used for cooking purposes as a substitute for
lard, which is a more expensive commodity. In spite of its
unpleasant odour, the poor consume the oil, as a rule, in its
crude state without any attempt at reﬁning it, but amongst
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the better classes it is boiled before being used and allowed
to settle in jars for a couple of months. This process is said to
do away to a great extent with the objectionable smell and to
improve the ﬂavour. There is also amongst the poorer classes
a fairly brisk demand for bean oil for lighting purposes.
They ﬁnd it more economical than kerosene, besides saving
them the cost of a lamp, for all they need to do is pour a little
into a cup or bottle and drop a proper wick into it... A small
quantity of bean oil was shipped to the United Kingdom,
where their appears to be a demand for it for soap making...
The shipments in 1909 were made in kerosene oil tins, but
they have not been a success, as in every case there was a
heavy loss by leakage.”
“Total production of [soy] beans in South Manchuria.”
The author will now attempt to estimate this total based on
the exports of beans and bean cake from Newchwang and
Dairen in 1909. The “consumption by Manchuria of these
special products is very limited, and the two ports between
them almost monopolise the export. Beans, except to a
limited extent, in the form of bean curd [tofu] or vermicelli,
which is made of the green variety, do not enter into the diet
of the population, nor is any use made by farmers of bean
cake either in manuring their ﬁelds or feeding their cattle.
The staple food of both man and beast in this country is
millet, and, for the rich soil in the interior, the ordinary farm
manure is the only fertiliser needed. It is probable, therefore,
that at least 90 per cent. of the total crop is available for
export. In 1909 212,000 tons of beans and 318,000 tons of
bean cake were exported from Newchwang, and 438,000
tons of beans and 276,000 tons of bean cake from Dairen,
or from the two ports together 650,000 tons of beans and
594,000 tons of bean cake. It is computed that it would
require about 653,000 tons of beans to produce 594,000 tons
of bean cake, so that the total quantity of beans represented
by the combined exports of bean produce from the two ports
was 1,303,000 tons. Exports from other places on the coast
may account perhaps for another 30,000 tons, which brings
the total exports from South Manchuria to 1,333,000 tons.
The production therefore, under favorable conditions, may
be safely estimated at not far short of 1,480,000 tons.”
Tables show: Value of the total trade of Newchwang
during 1905-09. Value of trade for beans, bean cake, and
bean oil from 1908-09. Distribution of bean, bean cake, and
bean oil export from Newchwang. Address: British Consul,
Newchwang.
242. Weekly Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1910.
Japan’s purchases of fertilizers. 1(15):713. June 11.
• Summary: “Vice-Consul-General E.G. Babbitt, of
Yokohama, reports that the imports of fertilizers into Japan
in 1909 were valued at $17,899,322...” They weighed
1,347,541,898 kin (1 kin = 1.333 pounds). “The value of
the chief fertilizers imported in 1909 was as follows [no

amounts are given]: Bean cake, $11,140,407; sulphate of
ammonia, $2,949,409; phosphate rock, $1,105,640; rapeseed cake, $588,523; animal bones, $503,578; cotton-seed
cake, $400,853; nitrate of soda, $347,814; superphosphate,
$218,333; dried ﬁsh, $182,334; bone dust, $128,572. The
share of the United States in this business amounts to less
than 1 per cent of the total.”
243. Times of India (The) (Bombay). 1910. Trade prospects
in Manchuria. June 24. p. 6.
• Summary: “Discussions of the future of the Bombay mill
industry are largely governed by the prospects of the China
trade. And of the China trade by far the most promising
branch is that with the fertile and growing province of
Manchuria. We commend therefore to Bombay millowners
interested in the China trade a valuable and suggestive report
upon the commercial condition of the province in general
and of Newchwang in particular, which has been written by
Mr. Consul Wilkinson. The staple products of Manchuria
are millet and beans. Millet takes the place of the Indian
kharif as supplying the food of the people, and beans are
the money-bringing produce. It is estimated that the total
production of beans [soya beans] in Manchuria is not less
than a million and a half tons,... Since 1909 the character of
the trade has entirely changed.”
“But in 1909 some European millers discovered the
merits of the soya bean, and this discovery, synchronising
with a demand for oil seeds at a high price, stimulated an
enormous export to Europe. The result has been that Europe
snaps up the Manchurian beans at prices which China and
Japan cannot afford to pay. The cultivators dependent upon
the bean cake for manure are hit hard, and the oil mills at
Newchwang are standing idle.”
244. Bontoux, Emile. 1910. Les matières premières utilisées
ou utilisables en savonnerie [Raw materials utilized and
utilizable in making soaps]. Matieres Grasses (Les) (Paris)
3(26):1825-30. June 25. [Fre]
• Summary: The section tiled “Huile de soja (Soy oil”)
(p. 1826-27) contains a detailed analysis of its constants
and properties, especially as they relate to making soap.
Other oilseeds and oils discussed in this article are niger
seed, sunﬂower (huile de tournesol), madia, cameline, corn,
beechnut (faîne), kapock, and cotton. Note: This article is
preceded and followed by other articles in this same series
by the same author. Address: Ingenieur-chimiste E.C.I.L.,
France.
245. Chemiker-Zeitung Chemisches Repertorium. 1910.
Sojabohnenoel in der Lackfabrikation [Soybean oil in the
production of varnish or lacquer (Abstract)]. 34(77):312.
June 30. [1 ref. Ger]
• Summary: A summary of an article by Dr. O. from Lackund Farb.-Ind. 1910 (Vol. 15, p. 112-13). For linseed oil
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lacquer, one can substitute up to 50% soy oil. But recently
the price of soy oil has risen dramatically.
246. Parker, Edward C.; Hoagland, Ralph. 1910. The soy
bean of Manchuria. Minnesota Farm Review 15(6):121-23,
138-39. June.
• Summary: Contents: Introduction. Soy beans the basis of
Manchurian commerce: The only large cash crop. Original
habit and limits of growth. Methods of production and
transportation. Exports–local and foreign usage. Manchuria
and world commerce. Imports of Manchurian products in
the United States. Plant breeders should develop a soy bean
for the American corn belt. Composition and feeding value
of soy beans and soy bean cake. Fertilizing value of soybean cake. It is estimated that Manchuria produces about 50
millions bushels per year of soybeans.
Photos show: 1. “Manchurian soy bean-cake awaiting
shipment on the Japanese railway to the seaboard where
steamers carry most of it to Japan to fertilize the rice ﬁelds.
Small shipments go to America.” 2. “A station on the
Chinese railways in Manchuria where native carts unload
their stores of soy beans for shipment to the seaboard and
thence through the Suez Canal to England.” An illustration
shows the University Farm–St. Anthony Park. Several
tables show the composition of soybeans and soybean cake.
Address: University Farm, St. Anthony Park [Minnesota].
247. Mitsui & Co. Ltd. 1910. Soya bean oil (Ad). Oil, Paint
and Drug Reporter 78(1):20. July 4.
• Summary: “English soya bean oil–Prompt shipment from
Hull. We are largest supplier of Soya Bean from Manchuria,
and have special connections with crushers. Manchurian
soya bean oil. Shipment direct from our eastern oil plant. Fall
delivery at New York. Head ofﬁce: Tokio, Japan. New York,
Silk Exchange Bldg. San Francisco, Merchant Exchange
Bldg.
On this page are 3 other large ads for soya bean oil.
1. Edward Hill’s Son & Co., New York. 2. Welch, Holme
& Clark Co., New York. 3. C.R. Laurence, San Francisco.
Address: New York & Tokyo.
248. Times (London). 1910. The soya bean: Its importance in
Manchuria. July 19. p. 63, col. 4.
• Summary: This is part of a 96-page Times Supplement on
“The Empire of Japan.” Contents: Introduction–The bean
trade in Manchuria. Its introduction to European markets.
The growth of exports. The home consumption remains
large. Efforts to secure foreign markets. A word of caution.
The trade in England (Total: 2,500 words).
“The history of the growth of the bean trade in
Manchuria is as captivating as the story of the rise of Jack’s
famous bean-stalk. “The ﬁrst commercial consignment of
soy beans was sent to Europe in 1906 and the requirements
for the coming season are estimated at a million tons.”

“The credit for the introduction of the soy bean in
commerce is undoubtedly due to Messrs. Mitsui and Co., the
well-known Japanese ﬁnancial and industrial ﬁrm, who sent
their ﬁrst trial shipment of beans to England in the winter
of 1905-06. This consignment was not successful owing to
imperfect packing. A second shipment met with better results
and led to a succession of large orders. The beans were found
to be valuable both for the extraction of oil and also in the
shape of cake for feeding cattle.
“Excellent biscuits have also been made out of one
variety of these beans. The United Kingdom was at once
able to take advantage of this newly-found import because
of its admission, free of duty, the high tariff on such produce
precluding the soya beans from access to Germany, France,
and other Continental countries. So great was the demand
that by the end of the season of 1908, the Mitsui Company
had exported to Europe 200,000 tons of these beans. In the
season of 1909 the sales to Great Britain alone are stated to
have reached 400,000 tons and several other important ﬁrms
have entered the ﬁeld, including the well-known ﬁrm of
Samuel Samuel and Co.”
“The growth of exports:... Figures supplied me by
Messrs. Mitsui give the total exports for the season of
1908-1909 (from the three ports of Dairen, Newchwang,
and Vladivostok) at 788,916 tons and of bean cake (94 per
cent. of which went to Japan) at 681,446 tons. Of the beans,
397,156 tons, or 51 per cent., went to Europe, 30 per cent. to
China, and 19 per cent. to Japan.”
“The home consumption remains large:... In Manchuria
the Soya bean is primarily used for the extraction of oil and
for the manufacture of cake; it is also made into vermicelli
and similar articles of food. Manchuria seems to have a
natural monopoly in the growing of this bean for export.
The other producing countries, Japan and Korea, require
all they are able to raise for domestic consumption, whilst
the production of the French possessions in Asia, of Asia
Minor, and of West Africa is said to be neither large nor
promising enough to be of much account for export. Down
to the present time, the Soya bean has not been successfully
produced elsewhere, though experimental efforts to grow
this particular bean in other parts of the world are in
progress.” Note 1. This is the earliest document seen (Dec.
2007) suggesting that soybeans may be growing or have
been grown in Asia Minor [which is today the large eastern
part of Turkey], or the Middle East. A similar and earlier,
but weaker, suggestion appears in an article titled “The
Ubiquitous Bean,” in the Manshu Nichi Nichi Shinbun
(Dairen) of 25 Nov. 1909. That article states that “Asia
Minor... produced something like Beans” [Soya Beans].
“Efforts to secure foreign markets: The Treaty Port of
Manchuria half a century ago began the exports of beans,
bean oil, and bean cake. It is strange that the potency of the
little green bean–it looks more like a dried pea than the bean
grown in England–which is furnishing three railway systems
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with freight, hundreds of vessels with cargoes, three ports
with business, and starting up new industries in the North
of England should have remained so long undiscovered by
Europeans. Even now its advantages appear to have been
forced upon the attention of England by a Japanese merchant
who, failing his ﬁrst efforts, made a second attempt to
introduce the Soya bean into Europe.
“These beans raised by industrious Chinamen toiling
incessantly for a few pence a day are generally brought to the
river in carts and shipped in junks in the summer time, while
in the winter they are often brought for miles along very bad
roads by cart to Newchwang.
“After the building of the railways it was natural that
these exports should gravitate more and more to the maritime
outlets of these lines at Dairen, Vladivostok, and, to a lesser
extent, to Newchwang, which last port, as will be seen in
an article elsewhere in this issue, is still receiving the bulk
of its consignments by means of junks and by carts. The
Newchwang exports consisted of oil and cakes which were
manufactured by the aid of numerous crude Chinese oil
presses worked with mule power–the oil going to China and
the cakes to Japan.
“As soon as the bean assumed an international
importance, Newchwang lost its monopoly of the trade. As
recently as 1907 almost all the beans available for export–
namely, 120,000 tons–were exported via Newchwang. Of the
800,000 tons exported last year half went by way of Dairen,
and the remainder from Vladivostok and from Newchwang.
In the export of bean cake Newchwang still holds the ﬁrst
position because of her numerous Chinese oil presses,
together with one modern factory.”
“A word of caution:” British merchants lured by the
story of the rise of the Soya bean industry are warned that
“it would be quite useless to start an ofﬁce at some point
like Dairen or Changchun in order to buy beans in the local
market. The only way is to travel into the interior, to visit
the country markets and to buy in small quantities for silver
coins of low value, that is, 20 or ten cent pieces. The Chinese
silver dollar is only worth 85 sen Japanese money, or 1s. 9d.
[1 shilling, 9 pence], and 5 of the 20 cent silver pieces are
worth about 2½d. less than the Mexican or Chinese dollar.
The Japanese by purchasing the beans with the little silver
coins obtain them cheaper than would be possible for an
English ﬁrm which was paying for them in silver dollars. For
some unaccountable reason, the Chinese producer prefers the
small coin though its value is 10 per cent. less.”
“The trade in England: The soya bean now constitutes
an important part in the Hull import trade... The imports
into Hull last year were about 200,000 tons.” These large
imports are likely to lead to a major decline in cottonseed
imports. “The bulk of the soya beans imported into Hull are
the yellow beans, and those engaged in the seed trade in the
Hull district have a good opinion of the new bean. It is to
the cattle grower, rather than to the oil trade, that the advent

of the soya bean into this country is of importance, for the
cake is cheaper than cottonseed cake and is at the same
time richer in those constituents for which cake is used. The
value of soya oil is also being widely recognized by soap
manufacturers, and there is a notable tendency to employ it
in preference to cotton oil.
“The beginnings of an export trade from Hull with the
Continent are now in evidence. A considerable quantity of
soya cake has already been exported from Hull... Continental
dairy farmers are now employing soya meal, with which,
apparently, experience has been quite satisfactory.”
“With the breaking down of the prejudice of British
farmers, which is gradually coming about, a real boom in the
soya bean trade would appear to be imminent.
Note 2. This is the earliest document seen (June 2007)
stating that Mitsui and Co. sent soybeans to Europe in 1906.
249. Christian Science Monitor. 1910. Rapid development of
the soy bean trade in China. July 21. p. 2.
• Summary: London. From the black variety of soy bean “is
manufactured soy (so called from the Japanese equivalent So
Yu [sic, Shoyu]), a sauce used by the Japanese as well as the
Chinese in astonishing quantities with all kinds of cooked
food. It is manufactured by boiling the beans and by allowing
them to ferment with yeast [sic] after mixing thoroughly with
water, ﬂour, and salt, and is sold in glazed earthenware jars.
“The variety of yellow beans is used for making another
product of general use, a clear [sic] jelly like substance
known as bean curd. It is to be seen on sale in large slabs on
every wayside food stall. The cheerful looking coolies in the
accompanying photograph are pausing a moment in their
work of grinding beans for the purpose under a revolving
stone mill. The pulp [okara] so produced will be ﬁltered, [the
soy milk cooked], the casein coagulated by the addition of
gypsum and the jelly-like coagulated mass pressed into shape
for market.
“But it is the cultivation of a third variety, the white
bean, which has developed during the last few years from
a mere local crop, to supply far eastern demands, into an
industry of world-wide importance. At a recent meeting of
the Linnaean Society of London Mr. Holland, on behalf of
the director of the royal botanic gardens, Kew, gave some
statistics of the remarkable innovation for which Manchuria
is apparently responsible. The output of soybeans from that
country prior to 1907 did not exceed 120,000 tons annually,
nearly all being taken by neighboring ports in China and
Japan; but during 1908, owing to the demands from Europe,
the export rose to 330,000 tons, while the 1909 crop has been
estimated at 700,000 to 800,000 tons. The principal use of
the beans in Europe is for the extraction of oil, of which they
contain some 18 per cent, which is suitable for soap making,
while the cake left after crushing is said to be a valuable
cattle food likely to prove a serious competitor to cotton
seed and linseed cake, at present in use for this purpose. The

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 146
beans fetch $20 to $21 a ton in London, the oil from $84 to
$88 per ton, and the cake about $26 per ton.
“The sudden inﬂux upon the markets of the world
of this extremely useful product is, strange as it may
seem, undoubtedly due to the Russo-Japanese war, for the
cultivation of the crop was extended in Manchuria in direct
consequence of the large demand for the bean for food for
the Russian army. When the troops were withdrawn other
markets had to be sought for the products, the supply of
which was at once greatly in excess of demand.”
The photo caption reads: The grinding process.
Soy beans being prepared for market in a Kwangtung
[Guangdong] village. Note: Guangdong is a province in
southeast China; its capital is Canton (Guangzhou).
250. Crowe, E.F. 1910. Japan. Report for the year 1909 on
the trade of Japan. Diplomatic and Consular Reports, Annual
Series (Foreign Ofﬁce, Great Britain) No. 4511. 86 p. July.
• Summary: “Imports of manures.–The question of manures
forms one of the most interesting items of 1909. A detailed
table showing the quantities and values imported during
the past three years will be found in Table 1 (B), page 61.
Bean cake, of course, heads the list as regards value. The
total amount imported in 1909 was 575,180 tons, worth
£2,283,700, or £3 19s. 4d. a ton, as compared with 461,950
tons, worth £2,220,000 in 1908, or an average of £4 16s. 1d.
a ton.
“Next comes the sulphate of ammonia, but in this item
there was a big drop from 66,445 tons, valued at £898,000,
to 45,835 tons, worth 604,700, while in the case of both
phosphate rock and ﬁsh guano there was a decrease of about
£100,000. Nitrate of soda made a small gain.
“It is a well-known fact that bean cake has for years
occupied the position of the most popular imported fertiliser
in Japan. Now, however, that the United Kingdom, and the
Continent of Europe and America to a lesser extent, have
become purchasers of Manchurian beans the questions
arises as to whether Japan will be able to continue to buy
bean cake in huge quantities if the price rises appreciably.
In studying this question two factors should not be lost sight
of; one is that Japan is herself a large grower of soya beans,
having, according to the latest available returns (1908) over
1,200,000 acres under cultivation, producing annually some
19,000,000 bushels of beans, while the other is that Japan
imports very large quantities of soya beans from China and
Corea [Korea].
“The greater part of these beans is used for the purposes
of human food, i.e., the making of “soy,” “miso,” and bean
curd, but a portion, by no means small, is used also as a
fertiliser.
“The Russo-Japanese war had such an effect in
curtailing the supplies of beans and cake that to arrive at a
just appreciation of the position it is necessary to go back a
good many years.” A table (p. 18) shows imports of [soy]

beans and bean cake (in piculs; 1 picul = 132.27 lb), the
value of each, and the average price of silver each year
from 1900 to 1909. Imports of [soy] beans increased from
1,575,022 piculs in 1900 to a record 3,623,377 piculs in
1909. Imports of bean cake increased from 2,280,687 piculs
in 1900 to a record 9,663,036 piculs in 1909. The average
price of silver fell by about 16% during this period. “Should
the price in future be forced up very high in consequence
of British and other demand, the presumption is that Japan
would turn to sulphate of ammonia if the cost per unit of
nitrogen therein were to be less than in the bean cake. On
the other hand it must be remembered that the removal of
duty on sulphate of ammonia in the United States of America
means that that country will probably absorb large quantities
of the British output and that Japan will have to pay a bigger
price if she wants a share of this fertiliser.
“Thus the outlook for nitrate of soda becomes a good
deal brighter and now that, owing to the subsidised Japanese
line which runs to South America, it is possible to get
cheap direct rates of freight, it looks as though the nitrate of
soda will be a serious competitor to the other nitrogenous
fertilisers, except in the matter of wet rice cultivation.”
Page 31 shows the shares of principal countries in the
import and export trade of Japan during the years 1908
and 1909. Japan’s biggest imports came from the United
Kingdom, followed by the USA, then China. The biggest
customer of Japan’s exports was the United States, followed
by China then France (p. 31). Japan’s biggest port (in terms
of value of imports and exports) was Yokohama, followed
by Kobe than Osaka (p. 37). Japan’s population at the end of
1909 was estimated at 49,769,704 (not including Formosa
or Karafuto [Japanese Sagalien]). Japan’s most valuable
exports in 1909 were tea, followed by rice then ﬁsh. Exports
of “Soy” [sauce] rose from £110,500 in 1907 to £111,100 in
1909.
Summarized in J. of the Board of Agriculture (London),
Aug. 1910, p. 410.
Note: This is the earliest document seen (Oct. 2017) that
gives statistics concerning industrial utilization of soybeans–
in this case soybean meal used as a fertilizer in Japan.
Address: Attaché, British Embassy, Tokio [Tokyo].
251. Paton, G.P. 1910. Japan. Report for the year 1909 on
the trade and navigation of the port of Dairen. Diplomatic
and Consular Reports, Annual Series (Foreign Ofﬁce, Great
Britain) No. 4504. 22 p. July.
• Summary: On pages 3-4 key weights and measures are
deﬁned: Chinese: catty = 1.333 lb, picul = 133.33 lb, li = 1/3
miles, mow = 736½ square yards; Japanese: 1 koku [liquid] =
39.703 gallons, 1 koku [dry] = 4.963 bushels. The Japanese,
Chinese, and total populations are given for Dairen,
Shaokangtzu [Shao-kuan, in Kwantung Leased Territory],
Port Arthur, Chinchou [Chin-chou] and Pitsewo [Piszewo/
Pikou, in Kwantung Leased Territory]. One map (p. 5) shows
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part of Manchuria, with the main towns, railroads, and where
major commodities are produced. Next comes a large foldout map of the Kwantung Leased Territory [and peninsula]
(Dairen Consular District).
Dairen may now be considered the principal outlet for
the produce of South Manchuria. The Central Laboratory
is doing good work in the manufacture of bean cake and
bean oil, and soap from bean oil. “The manufacture of soap
from bean oil has been commenced on a very small scale
by three different ﬁrms in Dairen, but the excessive price of
bean oil since the end of 1909 is proving a great handicap.”
The South Manchuria Railway Company takes a major
share in the development of South Manchuria as well as
the Kwantung Peninsula. Its work during the past year is
discussed. An ice-breaker has been added to facilitate the
berthing of ships during the winter months.
“Export trade.–Thanks to the very large increase in
the export of beans, the export trade is in a very thriving
condition... Beans and bean products.–The most striking
feature in the exports is the enormous increase in the
shipments of beans and bean products, viz., oil and cake”
which accounted for nearly 70% of all exports from Dairen.
Export of [soy] beans rose from 206,653 tons in 1908 to
462,423 tons in 1909. In 1909, some 56% of these beans
went to Europe, 29% to Japan, 12% to north China, and
21.4% to south China. “Of the amount sent to Japan,
probably some was re-shipped to Europe; while of the
quantity sent to Europe about 90 per cent. went to the United
Kingdom.” There follows a long discussion of economic
factors causing the prices of soybean and bean cake to be
currently high in Manchuria. If, as seems probable, the
French, German, and U.S. governments remove the import
duty on [soy] beans, then a great impetus will be given to
the export... The farmer in Japan has learned the value of
bean cake as a fertiliser for the paddy ﬁeld and the mulberry
plantation, and immense quantities are exported to that
country. In 1909, indeed, Japan took over 99 per cent. of
the bean cake exported from Dairen... A small quantity is
exported to South China where it is used both as a fertiliser
and as a food for pigs. A shipment was also made last year
to Formosa [today’s Taiwan] for trial in the sugar plantations
and, as the result was successful, the experiment will
probably be repeated this year.”
“Bean oil.–In Manchuria the primary object of the bean
mills is the manufacture of bean cake, and the oil is only of
secondary importance. The mills are worked on the press
system and only extract 7 or 8 per cent. of the 17 or 18 per
cent. of the oil contained in the bean... The largest purchaser
of bean oil is South China, which takes about one-half of the
output. Of the remainder, the bulk goes to Japan, where it is
mostly transhipped [transshipped] to Europe and America.”
The value of “Soy” (soy sauce) imports to Dairen increased
from £22,367 in 1907, to £27,431 in 1908, falling to £21,551
(3,307 tons) in 1909. The value of miso imports to Dairen

increased from £2,128 in 1907, to £5,422 in 1908, falling to
£2,815 (656 tons) in 1909. Tables (p. 19-21) show returns of:
(1) Import trade of Dairen during 1907-09 (2) Export trade
of Dairen during 1907-09 (3) Shipping entered at the Port of
Dairen during 1908-09. Note: In some parts of this report,
the £ sign is written as “l.
Summarized in J. of the Board of Agriculture (London),
Sept. 1910, p. 502. Address: Acting British Vice-Consul,
Dairen.
252. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1910.
Soya-bean oil shipped from Dalny, Manchuria. 13(39):533.
Aug. 18.
• Summary: “Soya-bean oil, worth $122,630, was shipped
from Dalny, Manchuria, to the United States during the year
ended June 30, 1910. This product enters free of duty and is
largely used by soap works.” Address: Washington, DC.
253. Bulletin Agricole (Mauritius Department of Agriculture,
Port-Louis). 1910. Le soja [The soybean]. 1(8):186-87. Aug.
[Fre]
• Summary: “The Viking, a Danish ship (corvette-école) with
four masts, docked in our port over the course of a month for
provisions. It came from Vladivostok and bore as a ballast
a charge of soybeans (haricots soja). This demonstrates the
practical spirit of this admirable, small group of farmers and
cattle raisers [probably in Manchuria]. We know, in fact,
that Europe, especially England, imports more and more of
this bean, which comes from Manchuria where it has been
cultivated since the earliest antiquity. An oil used for making
soap and, in general, for the same uses as cottonseed oil, for
which it is substituted, is extracted from it. The oil content of
these beans is 15.8-21%. The residues (résidus) are used to
feed livestock, thus seriously rivaling cottonseed, sunﬂower,
and linseed cakes (tourteaux). These beans are worth £5-6/
tonne (metric ton) in London; their oil sells at £21-22/tonne,
and cakes sell at £6-7 [per tonne]. Also, the oil factories in
the UK are extremely busy processing these beans to the
point that, bound by contracts, they can hardly work with
other oleaginous substances, and it is thus that we found
ourselves menaced last April by a linseed ‘famine.’ The
stock in London was reduced to 170 tonnes; in Liverpool, a
complete exhaustion of resources. The market prices were
125% higher than normal.”
Since 1908, Europe has imported soybeans. The ﬁrst
cargo arrived in Liverpool in April of that year. The demand
for soybeans in Europe created a boom in Manchuria,
requiring the construction of extra docks for exportation.
Soybean cakes do not fare well by sea. The English and
Germans tried many expeditions, but a cryptogam [mold]
spoiled the cakes despite previous drying and good aeration
of the hold during the voyage.
The Chinese use soybean oil more and more, despite its
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disagreeable odor, as a replacement for lard.
Note: This Bulletin is published “Under the patronage
of the Chambre of Agriculture; Port-Louis, Mauritius” (Sous
le patronage de la Chambre d’Agriculture, Port-Louis, Ile
Maurice). Address: Mauritius.
254. Oil, Paint and Drug Reporter. 1910. The soya bean
trade of Manchuria in 1909. 78(11):40. Sept. 12.
• Summary: Based on a report by the British Consul at
Newchwang. Discusses total production and trade, with
prospects for 1910.
“The total quantity of bean oil exported was 653,771
cwts. [1 cwt = hundredweight = 112 pounds]. The great
market for this oil is South China, where it is mainly used
for cooking purposes as a substitute for lard, which is a more
expensive commodity. In spite of its unpleasant odor, the
poor consume the oil, as a rule, in its crude state without any
attempt at reﬁning it, but among the better classes it is boiled
before being used and allowed to settle in jars for a couple of
months. This process is said to do away to a great extent with
the objectionable smell and to improve the ﬂavor. There is
also among the poorer classes a fairly brisk demand for bean
oil for lighting purposes. They ﬁnd it more economical than
kerosene, besides saving them the cost of a lamp, for all they
need to do is to pour a little into a cup or bottle and drop a
paper wick into it. The light, of course, is very poor, but then
the Chinese peasant is not in the habit of staying up late or
reading at night.”
255. Chemist and Druggist (London). 1910. Soya-oil trade.
77(12):458. Sept. 17.
• Summary: This ¼-page article, which appears in the
section titled “Trade report and market review,” states:
“In view of the abnormal conditions of the linseed and
cottonseed oil markets, in which there is but little prospect
of relief for consumers from the extraordinarily high prices
ruling until better seed-crops are secured, the remarkable
expansion which has taken place this year in the soya-oil
trade deserves attention. But for the developments in this
comparatively new article in the European crushing industry,
the difﬁcult position of consumers in certain directions,
where the use of soya oil has become more popular, would
probably be still more serious, although the latter product
has also advanced considerably. The ‘famine’ conditions
across the Atlantic as regards linseed and cottonseed oils
have resulted for some time past in a persistent drain of
supplies from this side to American ports, which also applies
to soya oil. Considerable quantities of all these products
have, indeed, again been just lately purchased by American
interests for prompt shipment. An idea may be gathered of
the extension of trading in the soya-bean oil from the Hull
exports this year, which, so far, are already well over 12,000
tons, or about 10,000 tons in excess of those of the previous
year. The almost prohibitive prices at which to increase their

operations in soya beans, although they ﬁnd considerable
difﬁculty in getting rid of their soya cake on the Continent
just at present. The price of soya oil in London is now about
30l. per ton, or 6l. over the lowest seen early in the year.
According to reports from Manchuria, the new crop should
yield 20 per cent more than last year, and allow of an export
surplus for Europe of half a million tons. The shipments
of old crop to Europe, which are now coming to an end,
amount to about 420,000 tons. A fact worth mentioning
is that Japan and China are consuming less owing to the
high price. Japanese requirements heretofore took about
70 per cent of the crop chieﬂy for fertilising purposes. In
1909, 1,073,000 tons of soya beans and cake were taken
by China and Japan combined, whereas the total quantity
absorbed by these two countries in the ﬁrst half of this year
was only about 270,000 tons. While there are indications
of a further contraction in the outlet in the Far East, there
is thus a possibility that the article may enter into more
active competition in the European oil markets, and this at
a time when such competition should be welcome among
manufacturers handicapped by the fabulous prices paid for
kindred products.”
Note: This is the earliest English-language document
seen (Sept. 2016) that contains the term “soya-oil”
(hyphenated) in the abstract or in the title.
256. Choles, H.J. 1910. Soy beans: Their cultivation and
uses. A new Natal industry. Natal Agricultural Journal
15(3):281-307. Sept. [4 ref]
• Summary: Contents: Introduction. I. Botany and habitat:
Introduction, varieties. II. Cultivation: Conditions of growth,
methods of culture, soy bean mixtures. III. Harvesting: When
to harvest, curing, frame for curing soy bean hay, harvesting
for seed, yield of seed, yield of forage. IV. Chemistry of
the soy bean: Introduction, digestibility, soy bean oil, soy
bean bake. V. Value and uses of the soy bean: Introduction,
the uses of the soy bean (uses of the oil {7 uses}, uses of
the bean as a vegetable in Natal {like marrowfat peas or
haricot beans}, in bread or biscuits in Paris [France] for
diabetics, in France and Switzerland as a coffee substitute or
adulterant, soy bean ﬂour used for making bread and biscuits
in England, soya meal for cattle feeding, oil-free residue
made into cake for stock-breeding purposes, liquid closely
resembling cow’s milk made in Japan, vegetable cheese
[tofu] made from the milk, a sauce called “Shoyu” made in
Japan, soy-bean cake used as a fertilizer in Japan and China),
as a soiling crop, as a silage crop, as a hay crop, as a pasture
plant, as a soil renewer. VI. Value of the bean for feed:
Introduction, soy beans for hogs, soy beans for dairy cows,
other experiments with milch cows.
Illustrations (non-original line drawings) show: The
soy bean plant with pods and roots (p. 280; from an original
in Piper 1909). Flowering branch with close-ups on ﬂower,
leaves and pods (p. 285; from an original in Lamson-
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Scribner 1899). Frame for curing soy bean hay (p. 291;
reproduced from Messrs. Lever Bros. pamphlet on Soy Bean
Cultivation, which we have never seen). Roots of soy bean
plant with nodules (p. 301).
Note: This is the earliest document seen (Aug. 2015)
concerning Lever Brothers in connection with soybeans.
257. Meister, R. 1910. Meinungsaustauch: Nigeroel und
Waltran als Leinoelersatz [Exchange of opinions: Niger
seed oil and ﬁsh oil (train-oil) as substitutes for linseed oil].
Farben-Zeitung 16(1):20-21. Oct. 1. [1 ref. Ger]
• Summary: This is an answer to a letter printed in issue No.
52, p. 2483; the writer’s name is at the end of his answer.
States that niger seed oil has less drying power than soybean
oil. Note: Niger seed is ramtil or Guitozia oleifera. Address:
Dipl.-Ing.
258. Gilbert, A.W. 1910. Soy beans and fertilizer question.
Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor)
13(79):55. Oct. 5. [1 ref]
• Summary: The following is an extract from the National
Review, of Shanghai, China: “It is well known that soy-bean
cake has for years been the most popular fertilizer in Japan.
Now, however, that the United Kingdom, and the Continent
of Europe and America to a less extent, have become
purchasers of Manchurian beans, the question arises whether
Japan will to be able to buy bean cake in huge quantities
if the price rises appreciably. In studying this question two
factors should not be lost sight of: One is that Japan is
herself a large grower of soy beans, having according to the
latest available returns (1908) over 1,200,000 acres under
cultivation, producing annually some 19,000,000 bushels
of beans, while the other is that Japan imports very large
quantities of soy beans from China and Korea. The greater
part of these beans is used for the purpose of human food–
i.e., in making of ‘soy,’ ‘miso,’ and bean curd–but a portion
by no means small is used also as a fertilizer.
“The Russo-Japanese war had such an effect in
curtailing the supplies of beans and cake that to arrive at a
just appreciation of the position it is necessary to go back a
good many years. In making such a review it will be noted
that, both in the case of beans and of cake, the amounts
imported in 1909 were record importations, but that the
average price was the lowest since 1903. Should the price in
the future be forced up very high in consequence of British
and other demands, the presumption is that Japan would
turn to sulphate of ammonia, if the cost per unit of nitrogen
therein were less than the cost of bean cake. On the other
hand, it must be remembered that the removal of the import
duty on sulphate of ammonia in the United States of America
means that the United States will probably absorb large
quantities of the British output, and that Japan will have
to pay a higher price if she wants a share of this fertilizer.

Thus the outlook for nitrate of soda becomes a good deal
brighter, and now that, owing to the subsidized Japanese line
to (South) America, it is possible to get cheap freight rates,
it looks as though (Chilean) nitrate of soda will be a serious
competitor to the other nitrogenous fertilizers, except in the
matter of wet rice cultivation.
“There is a point which, though obvious enough to those
intimately connected with the trade, is sometimes overlooked
in general discussions on the subject of bean cake, viz., that
the British farmer can afford to pay a proportionately higher
price for cake than the Japanese farmer, the reason being that
in the United Kingdom the cake, after serving for provender,
turns into a fertilizer, whereas in Japan it is employed as a
fertilizer directly, without any intermediate use.
“As regards rock phosphate, most of the supplies
have hitherto come from Ocean and other islands. Owing,
however, to the new fertilizer law which prohibits any
admixture in Japan of earth and sand with rock, it will
probably be found that the phosphate from the abovementioned islands, being pure and expensive, will be
displaced by the cheaper varieties of rock from Tennessee
and Algiers, which are naturally mixed with impurities.”
Address: Vice-Consul, Nanking.
259. Niegemann, C. 1910. Es wird neuerdings als Ersatz
fuer Leinoel sogen. Nigeroel angeboten. Sind damit schon
Versuche gemacht worden un wer kann naehere Angaben
darueber machen? [Niger seed oil has recently been offered
as a substitute for linseed oil. Have investigations already
been made using it, and who can give more precise details
about it? (Letter to the editor)]. Farben-Zeitung 16(2):75-76.
Oct. 8. [Ger]
• Summary: This is a letter; the writer’s name is at the end.
“Niger seed oil is obtained from the seed of a plant named
Quizotia oleifera (or abyssinica) which is cultivated in the
East- and West-Indies and also in Germany. The oil is yellow
and has a nutty ﬂavor. Large amounts are pressed for oil in
England and Marseilles [France]. It is best used for food
purposes, but it can also be used as a substitute for linseed oil
or an adulterant for rapeseed oil (Rüböl).”
A table shows the chemical composition: Speciﬁc
weight at 15ºC: 0.9270. Saponiﬁcation number: 189-192.2.
Iodine number: 126.6-133.8. Reichert-Meissl value: 0.110.63. Hehner number: 94.11.
“Like soybean oil (Sojabohnenöl), niger seed oil is
considered to be one of the drying oils. Overall, its properties
are quite similar to those of rapeseed oil...” Address: Dr. C.
Niegemann G.m.b.H., Koeln a. Rhine [Cologne].
260. Pﬂanzer (Der) (East Africa). 1910. Bericht ueber
den Anbau von Soyabohnen (Soya hispida) in Britisch
Suedafrika [Report on the production of soybeans in British
South Africa]. 6(16):255-56. Oct. 11. [Ger]
• Summary: “The cultivation of soybeans [Soyabohnen]
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in British South Africa has only been carried on to a
small extent here for two years and still ﬁnds itself at the
experimental stage. People have become aware of this bean
through the large and rapid increase, both in the quantities
exported and in the price of the soybean exported from
Manchuria to Europe.” In 1908 20,000 tons were exported
from Manchuria, followed by 200,000 in 1909 and 385,000
until now in 1910. “We should not think of this as an export
crop from here in the not-too-distant future, since the
large Lever Brothers soap factory intends to buy soybeans
produced locally for making oil and soap, and others must
also follow this example later.”
Note 1. This is the earliest document seen (Aug. 2009)
concerning soybeans in connection with (but not yet in)
Tanzania. Note 2. This journal is published by the Biologisch
Landwirtschaftlichen Institut Amani [German East Africa–
Tanganyika, Tanzania since 1964], but no mention is made of
soybeans in that country.
261. Los Angeles Times. 1910. Fertilizers for Japan. A
scarcity of soy beans makes a market for Tennessee rock
phosphate. Oct. 13. p. I13.
• Summary: “It is well known that soy-bean cake has
for years been the most popular fertilizer in Japan. Now,
however, that the United Kingdom, and the Continent of
Europe and America to a less extent have become purchasers
of Manchurian [soy] beans, the question arises whether Japan
will continue to be able to buy bean cake in huge quantities if
the price rises appreciably.
“In studying the question, two factors should not be lost
sight of: One is that Japan is herself a large grower of soy
beans, having according to the latest available returns (1908)
over 1,200,000 acres under cultivation, producing annually
some 19,000,000 bushels of beans, while the other is that
Japan imports very large quantities of soy beans from China
[Manchuria] and Korea. The greater part of these beans is
used for the purpose of human food–i.e., in making of ‘soy’
[sauce], ‘miso,’ and bean curd [tofu]–but a portion by no
means small is used also as a fertilizer.
“The Russo-Japanese war had such an effect in
curtailing the supplies of beans and cake that to arrive
at a just appreciation of the position it is necessary to go
back a good many years.” In 1909 Japan imported record
amounts of beans and cake, but “the average price was the
lowest since 1903. Should the price in the future be forced
up very high in consequence of British and other demands,
the presumption is that Japan would turn to sulphate of
ammonia, if the cost per unit of nitrogen therein were less
than the cost of bean cake.”
The “British farmer can afford to pay a proportionally
higher price for cake than the Japanese farmer,” since in the
UK the cake, “after serving for provender [feed], turns into
a fertilizer [manure], whereas in Japan it is employed as a
fertilizer directly, without any intermediate use. “

262. Oil, Paint and Drug Reporter. 1910. American trade in
mineral oils and soya beans with China. 78(16):41. Oct. 17.
• Summary: Based on a detailed report by the American
Vice-Consul Williams at Newchwang regarding the trade of
his territory and Manchuria, the imports of American oil into
those districts and China shows a great increase for the ﬁrst
6 months of 1910, compared with the corresponding period
of 1909. The consul states that “the Sumatra article (referring
to kerosene), has not been successful during the 6 months
of 1910 and imports of it have fallen off. Increase in the
consumption of kerosene oil is attributed to the prohibitive
cost of bean oil, an illuminant very widely used in the
interior in the past.”
Regarding the exports of beans from these districts,
Williams’ report says: “Owing to the excellent harvests and
large exports of beans both last year and this, gunny bags are
imported in large quantities. The sacking used is made from
jute, principally in Rangoon. The bags are in appearance
similar to the potato sacks in use in the United States, but are
somewhat larger and much ﬁrmer and heavier in texture...
“Various receptacles for shipping bean oil have been
tried in an effort to secure some form of packing which will
protect the contents from leakage or deterioration in the
tropics. Kerosene oil tins have not been found satisfactory
nor have the wicker baskets used since time immemorial by
the Chinese. The latest experiment is a steel drum.”
263. Oil, Paint and Drug Reporter. 1910. The soya bean and
the fertilizer question. 78(17):41. Oct. 24. [1 ref]
• Summary: “An extract from the National Review of
Shanghai, regarding the relation of the soya bean to the
fertilizer question, has been sent to the Department of
Commerce and Labor by Vice-Consul A.W. Gilbert from
Nanking. The discussion of the subject by the Review is as
follows:” There follows a long excerpt.
264. Main, F. 1910. Les produits du soja: Fourrage, engrais,
huile, torteau alimentaire, usages médicaux, Etat actuel de
la production et de la consommation. Avenir [The products
of the soybean: Forage, fertilizer/manure, oil, edible cake,
medical uses. Present state of production and consumption.
Future]. Journal d’Agriculture Tropicale 10(112):297-301.
Oct. [ soy ref. Fre]
• Summary: Contents: Introduction. Oil (Huile). Cake
(Tourteau). Forage (Fourrage). Green manure. Medical
usages and various other uses. The future of soya.
Page 300: Chinese factory near Paris and the factory of
the Biological Society of the Far East (l’usine de la Société
Biologique d’Extrême-Orient), recently installed in France
[by Li Yu-ying], with the goal of disseminating among sick
Europeans, soymilk, soy bread, and soy cheese (fromage
de Soja, [tofu]), supported by exact scientiﬁc facts. In
1890 Menudier used soy ﬂour to treat diabetics. Address:
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Agricultural engineer (Ingénieur agronome).
265. Mene, Edouard. 1910. La Chine a l’Exposition de
Bruxelles [China at the Brussels Exposition]. Bulletin de
l’Association Amicale Franco-Chinoise 2(4):336-46. Oct.
See p. 340-43, 346. [Fre]
• Summary: 1. The Chinese pavilion: In the beautiful and
grandiose Universal Exposition of 1910, that a frightful
ﬁre partially destroyed, the Chinese section merits special
mention. It is not an ofﬁcial exposition organized through the
care of the Chinese administration. Rather, it is an exposition
organized by ﬁve Chinese merchants The last one, Mr. Tsu
represents both soya and the ideal kite (soja et cerf-volant
idéal).
Note: The meaning of cerf-volant idéal is unclear. The
Chinese have long been known for their beautiful and welldesigned kites, some with long, ﬂowing tails. However, if
Mr. Tsu was exhibiting kites, he would have used the plural
form of the noun. Is he saying that soy is like a high-ﬂying
kite?
These exhibitors have gathered a certain amount of
indigenous and modern objects, commercial and artistic in a
pavilion located in the section reserved to foreign countries
(start of p. 339).
In the back of the room, to the right are displayed by
Mr. Tsu, the different products extracted from one of most
utilized plants in China: Soja hispida, Houang-teou, the
soybean of the leguminous family.
One can observe plates ﬁlled with soybean seeds
(graines), looking like little round (broad) beans (fèves), and
some dehulled soya beans; jars ﬁlled with white soya cheese,
looking like quark [tofu], cheese in round boxes, looking like
Camembert [fermented tofu]; a jar with the skin of the soya
cheese [yuba]; a vial with soya casein [soy protein].
A display case is ﬁlled with jars of different types
of yellow, green, and black soybeans, of soya ﬂour, of
semolina, of a brownish soya coffee in bean and powder
form, of bottles of soymilk, of soy oil, and of Soy [sauce],
this condiment so utilized in Chinese cuisine. On a table
are displayed soya pastries resembling in their shape, the
Commercy madeleines [small sponge cakes shaped like
sea shells], some noodles, macaroni and soya bread that is
prescribed to diabetics as well as a gruel of soya ﬂour. On the
ﬂoor are placed several square soybean cakes (tourteaux),
residue of the soya oil production, of a grey-yellow color,
to be used as fertilizer. A brochure on soya-based food
products, excerpted from the book The Soybean (Le Soja) by
Mr. Li Yu-ying is being handed out through the care of the
exhibitor, Mr. Tsu.
This brochure, titled: ‘Soya based Food Products’
(Produits alimentaires à base de Soja), Caseo-Sojaine, rue
Denis-Papin, les Vallées (Seine), describes these products
and their preparation: soya milk, liquid or in powder form,
derived from the grinding of the beans, after immersion,

in water, for several hours. The grain content consisting of
legumin or vegetable casein, is placed under a grindstone:
one derives an homogenous, nutritive and digestible milk
product. Fermented and powdered milk is produced, soya
casein, extracted from the soya milk, with uses in food and in
industry; soya ﬂour, obtained by the grinding of the dehulled
beans, completely deprived of their seed coat to lessen
the proportion of cellulose and increase its digestibility. It
does not contain any starch; soya bread, well utilized to
feed diabetics; by perfecting fermentation, one makes a
rather light bread, one that reminds one of rye bread; pasta
/ noodles; cookies, pastries, white- and pink-tinted pasta
prepared with soya ﬂour, soy sauce (Soy) with a bouquet
that reminds one of burned onion that is used to enhance
ﬁsh and vegetables; soya jam (conﬁture de Soja), similar
in appearance and taste to chestnut cream (à la crème de
marrons), soya oil for food use; green vegetable soybeans
(légumes de Soja), whose sprouts may be used as a salad. As
for the soybean cakes (tourteaux), these are used for animal
feed and fertilizer.
In China, the Soja hispida (the soybean), with hairy
pods, with yellow, reddish, black, green, white, variegated
beans, whose taste echoes the green bean, the lentil, the pea,
and that has a high content of culinary oil, is grown, on a
large scale, in Mongolia, in Manchuria, and in the provinces
of Henan, Zhejiang, Jiangxi (Ho-nan, Tchokiang, Chan-si et
Chang-tong). It is one of the most utilized plants from the
culinary and industrial point of views.
Soy sauce, called Soy in English and in Chinese Tsiangyeou, is a greatly-appreciated condiment that is prepared with
yellow soybeans named Houang-teou and that one ﬂavors
with star anise, green anise, and grated orange rind. It is a
blackish liquid, lightly syrup-like used to enhance the ﬂavor
of ﬁsh, meat, and vegetables. Another Chinese condiment
[fermented black soybeans] is made with soybeans mixed
with salt and ginger. In Canton, Kiu-tsu [jiuzi, Cantonese
wine starter, a ferment] is made with soybeans, red rice,
and leaves of Glycosmis citrifolia. As for soya cheese, it is
made as follows (see footnote): Soak the soybeans in water
for 24 hours to make them swell; drain off the water, grind
while adding fresh water to form a slurry that is run through
a ﬁlter. Stir it by hand, then pour it into a caldron, where it
undergoes a slow cooking. Let it cool in a tub and remove
the foam with a big spoon.
A thick ﬁlm [yuba] is formed on the surface. It is lifted
off with a round wooden stick shaped like a long chopstick
(baguette) and it is allowed to dry on thin ropes. This skin is
called skin of soya cheese [yuba]. To the remaining soymilk,
add a little water mixed with calcium sulfate (plâtre) and
several drops of nigari, which is magnesium chloride derived
from the salt in salt beds.
Footnote at the end of page 342: See (1) Bulletin of the
Society for Acclimatation, second series, volume 13, page
562, 1866, “On The production of tofu in China,” by Paul
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Champion.
Stir in the liquid coagulant which will cause the casein
in the soymilk to coagulate. Pour the warm mass into in
a wooden frame or box lined internally with a ﬁne cloth
through which the liquid whey will seep. Atop the frame or
box place a board loaded with weights to press the cheese
which is of a grayish white color, looks like quark, and has a
pea-pod taste (à goût de pois); with the addition of salt, this
cheese will keep; without this precaution, it spoils. It is used
to feed the impoverished portion of the population: often,
it is fried in soya oil. Soya cheese [tofu] is manufactured
on a large scale near Peking and in most of the sea ports
of Southern China. It is mostly the town of Ning-po that is
the center of this production. Each year, thousands of junks
(jonques) loaded exclusively with soya cheeses leave this
town’s harbor to reach other Chinese harbors.
Besides cheese [tofu], the most important soya product
is the oil that is extracted from its beans, mostly the yellow
beans called Houang-teou. This yellow oil, which is
siccative / drying, has a special smell and a pea-pod taste.
At Kaifeng (K’ai-fong) in Henan (Ho-nan) province, at Tsinan in the Chan-tong, and at T’ai-yuan in the Chan-si, are
located important soya oil manufacturing plants. But it is
mostly Ningpo in the Tcho-kiang, that is the center for the
production and the centralizing of soya oil. Much is also
produced in Newchwang [Nieou-tchouang], and in Chefoo
/ Tantai (Tche-fou) in Shantung province. The soybean
cakes (tourteaux), the by-products of soya oil processing,
are a major export out of Newchwang and Chefoo; they are
shipped to Swatow and Amoy to be used as fertilizer in sugar
cane plantations.
These soybean cakes (tourteaux) are sought after as
much as the beans themselves, and are to feed cattle, as are
the pods, the stems and the foliage of the plant. The beans of
Hei-teou, the black soya bean, mixed with cut up straw, are
given as feed to horses and mules in Northern China and in
Manchuria.
Note: This periodical was established to promote
understanding and friendship among the people of France
and China. Soja is mentioned on pages 341, 342, 343, and
346. Address: Dr.
266. Proceedings of the Linnean Society of London. 1910.
Soy beans. Oct. (122nd Session). p. 53-55. Meeting of March
17, 1910.
• Summary: “Mr. J.H. Holland, F.L.S., also on behalf of the
Director of Kew, showed samples of the Soy Bean, Glycine
Soja, Sieb. & Zucc. (G. hispida, Maxim.), with herbarium
specimens of the plant producing this seed.
“He stated that the seeds of ‘Soy,’ of which there are
many varieties, may be black, brown, green or greenishyellow, yellow, or mottled; sometimes seeds are described
as white, but there appears to be no Soy bean true white in
color.

“The plant is variously known as ‘Soy,’ ‘Soja,’ ‘Soya,’
‘White Gram,’ ‘American Coffee Berry,’ and ‘China Bean.’
“In China and Japan, where the plant has been cultivated
for many years–perhaps centuries–the beans are an important
food, and they are also said to be used as a substitute for
coffee.
“Bean cake and the sauce known commercially as ‘Soy’
is also made from them. It is stated that in the manufacture
of the soy of commerce, in addition to the beans, the
requirements are simply a large amount of salt and ﬂour and
an unlimited supply of fresh water. Wenchow is an important
centre of the manufacture, and here the bean used for the
purpose is said to be chieﬂy the white form from Chinkiang.
The cultivation has been extended to India, Africa, and other
warm countries...
“The principal use of the beans in this country is for
the extraction of the oil, of which they contain about 18 per
cent. suitable for soap-making, and in general as a substitute
for cotton-seed oil. The residue, after the extraction of oil,
is suitable for feeding cattle, and for this purpose appears
likely to become a serious competitor of cotton-seed cakes,
sunﬂower-seed cakes, linseed cakes, &c.”
“Beans and bean-cake exported from China have gone
chieﬂy to Japan and certain parts of Asia, but recently,
beginning about November, 1908, an important trade has
been developed in them more especially with the beans,
between Manchuria and Europe, Dairen (Dalny) being the
chief place of export.
“The cause of this sudden development may, perhaps, be
attributed to the facts that a great increase in the cultivation
took place in Manchuria during the Russo-Japanese war to
meet the demands for food of the Russian Army; then, when
the troops were withdrawn, the production being found,
proﬁtable, and the home demand reduced, other markets
were sought. The trade extended to Japan, and afterwards,
assisted perhaps by a period of depression in that country, it
extended to Europe, where the industry has created interest
in many quarters.
“The amount of the 1908 crop sent to Europe through
Vladivostok up to July, 1909, was 180,000 tons, the greater
part destined for the English market (Hull and Liverpool),
and the remainder going to German (Hamburg) and
Scandinavian ports.
“Up to 1907 the export of soy beans from Manchuria did
not exceed 120,000 tons annually. During 1908 the export
rose to 330,000 tons (one half shipped from Dairen; 100,000
tons from Newchang, and 65,000 tons by rail via Suifenho
[Suifenhe] to Vladivostok), the increase, it is said, being due
entirely to the demand from Europe.”
Summarized in Tropical Agriculture. 1910. July 15. p.
28. Address: England.
267. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1910.
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Waterproof liquid from bean oil. 13(104):448. Nov. 3.
• Summary: “Vice-Consul A.A. Williamson quotes from the
Manchurian Daily News [Manshu Nichinichi Shimbun] the
statement that ‘an ofﬁcial of the South Manchurian Railway
has, by dint of application, invented a new use for soya-bean
oil as material for preparing a waterproof liquid which is
pronounced by the experts of the Dalny central laboratory
of that line to give greater durability at a cheaper cost.’ This
bean oil now comes into the United States free of duty.”
Note: This is the earliest document seen (Oct. 2017)
that contains the word “waterproof” (or “water proof” or
“waterprooﬁng”) in connection with soybeans.
268. Sammons, Thomas. 1910. Soya bean trade on the
Paciﬁc. Daily Consular and Trade Reports (U.S. Bureau
of Manufactures, Department of Commerce and Labor)
13(110):545. Nov. 10.
• Summary: “The shipment of [soya] beans and bean cake
from the Orient to the North Paciﬁc coast of America is
receiving the serious attention of Americans interested in
this subject, some of whom are making extended personal
investigations in Japan and other parts of the Far East (the
Paciﬁc Oil Mills, of Seattle, Washington, being most active.)
Note: This is the earliest document seen (June 2003) that
mentions Paciﬁc Oil Mills of Seattle, Washington, or the
crushing of soybeans in the United States. Paciﬁc Oil Mills
began actual crushing of soybeans in 1911.
“It is roughly estimated that bean cake when prepared,
through sterilization and other treatment, is worth $32 to
$35 per ton in the North Paciﬁc market, and that the cost in
the Far Eastern markets, also roughly estimated, is placed
in the neighborhood of $20 per ton. Therefore it is believed
that there are possibilities of building up a fairly proﬁtable
business in this commodity.
“Heretofore the cost of transportation and the inability
to scientiﬁcally treat bean cake in America in preparing it
for the market have prevented any extensive shipments from
the Far East to the Paciﬁc coast. Those who are now giving
the matter serious attention, however, ﬁnd that for cattle feed
bean cake, when ground and sterilized, is highly satisfactory.
It is also believed that bean cake for fertilizing purposes may
ultimately be introduced into the Hawaiian Islands. This can
only be done in connection with satisfactory transportation
arrangements. In 1906 samples of Manchurian bean cake
as forwarded (by the writer) to the Honolulu Chamber
of Commerce were pronounced entirely satisfactory and
desirable for use on the sugar plantations.” Address: ConsulGeneral, Yokohama [Japan].
269. San Francisco Chronicle. 1910. Fertilizer in Japan.
Nov. 13. p. 57.
• Summary: “It is well known that soy bean cake has
for years been the most popular fertilizer in Japan. Now,
however, that the United Kingdom and the continent of

Europe and America to a less extent have become purchasers
of Manchurian beans, the question arises whether Japan will
continue to be able to buy bean cake in huge quantities if the
price rises appreciably.”
270. Lewkowitsch, Julius. 1910. Die Industrie des
Soyabohnenoeles [The soya-bean oil industry]. Chemische
Industrie (Berlin) 33(22):705-08. Nov. 15. Whole number
670. (Chem. Abst. 5:597). [3 ref. Ger]
• Summary: This is a major report on the world soybean
oil industry. “In an astonishingly short period of time, the
almost unknown soybean has become a major oilseed in
Europe.” The method of separating the oil from the soya
bean in Manchuria is to soak the seeds in water overnight,
to crush them, and, after boiling the mass with a little water,
to express the oil in a primitive form of press. Owing to
the length of time during which the pressure is continued,
the yield of oil is as high, if not higher, than is given by the
modern hydraulic presses [used in Europe]. The expressed
oil is mainly used for food, while any that is unﬁt for that
purpose is burned in lamps. The residual cakes in the press,
which are about 3 inches thick and 2 to 3 feet in diameter,
form a staple food product. The bean cakes in China are
called teou-fou-tcha [sic, actually this term refers to okara].
Some idea of the trade done in these soya bean cakes
may be formed from the fact that during the year 1904 no
less than 160,000 tons of soya bean cake (not including the
beans themselves or the oil) were exported to Japan alone,
although that country itself produced about 2,500,000 hl.
(1 hectoliter = 100 liters, so 6,875,000 bushels) of beans,
which were utilised in 11,000 factories that manufacture soy
sauce. In the year 1909 the quantity of beans exported from
Manchuria to Japan reached 600,000 tons.
Until two years ago considerable difﬁculties stood in
the way of the trade with Europe, for the long sea-voyage
through the tropics and especially through the Red Sea,
had such a deteriorating effect upon the beans, that, after
removal of about 10 per cent of oil, the residual oil cake
was quite unsuitable as a feeding stuff. Only a small amount
arrived in Liverpool, where the resident Chinese created an
insigniﬁcant demand for their favorite dishes. Nevertheless,
small amounts of soybean cake (Soyakuchen) were imported
to England for use in mixed feeds, although this branch of
trade had but a paltry existence. Therefore the conﬂuence of
a number of particularly favourable conditions were required
to introduce the beans into the world and European markets.
During the Russo-Japanese War, soybeans served as a staple
food for the Japanese, and later the Russian soldiers. After
the war, Manchuria was thrown open to the commerce of
the world. Thanks to the industrial activity of the Japanese
and the decline in the shipping rates, a favorable opportunity
arose, after the soldiers left, for exporting large quantities of
the beans to England.
The ﬁrst large consignment reached Liverpool towards
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the end of 1908, and its arrival coincided with a period of
great scarcity of other oils and fats, due to various causes,
and, in particular, to the increased consumption of edible
fats, and the growing demand for dynamite glycerin for the
Transvaal mines and the construction of the Panama canal. In
addition to this, the cotton-seed harvest in the United States
had been poor, and this had caused a considerable increase
in the price of Egyptian cotton-seed, so that many oil-mills
in England had been forced temporarily to suspend work.
Hence attention was at once directed to the new raw material,
large quantities of which were available at favourable prices.
The imported beans had the following average
composition: Water 10%, oil 18%, proteins 40%,
carbohydrates 22%, ﬁbre 5%, and ash, 5%. It was not
possible to reckon upon a higher yield of oil than 10 per cent.
from the beans, but feeding experiments with the oil-cake
showed that while it produced as much ﬂesh as cotton-seed
oil-cake, it caused the cows to yield a milk richer in cream.
Thus for some time past soya cake has fetched higher prices
in the market than cotton-seed cake.
Had it not been for the timely appearance of soy-bean
oil the already high price of cotton-seed oil would have
been at least 25 per cent. higher, and there would have been
a corresponding increase in price of all the fats used in
the soap industry. Immense quantities of the new oil were
employed in the manufacture of soap, and during the year
1909 more than 400,000 tons of the beans were imported
into England. Only small quantities were sent to America,
and, relatively, very little to the continent of Europe.
The high tariff on raw materials in Germany and in
France prevented the importation of the seed, and at ﬁrst
the English oil manufacturers took advantage of this, and
exported large quantities of soya oil and soya cake both to
America and the Continent. Only within the last few months
have the German oil manufacturers succeeded in obtaining
the concession that soya beans may be imported into
Germany free of duty, but in the near future the production of
soya oil and soya cake may become an important branch of
the German oil industry.
The chief use of the new material in the manufacture
of soap is as a partial substitute for cotton-seed oil in
the production of hard soaps, while for soft soaps it can
completely replace cotton-seed oil and partly replace linseed
oil. Soya-bean oil has also been extensively used as an edible
oil, and in admixture with cotton-seed oil large quantities
of it have been consumed in England. It has also been
employed as an oil for the preservation of sardines. Attempts
were made to use it as a substitute for linseed oil in the color
and varnish industries, but it can never replace the latter oil
completely.
The composition of soya-bean oil renders it particularly
suitable for the adulteration of both linseed and cotton-seed
oils, while it is also frequently employed as an adulterant of
Japanese rape oil.

The chief ports for the export of soya beans are
Newchang, Dalny, Vladivostok, and Hankow, while the
principal European ports for their importation are Hull,
London, and Liverpool, and, more recently, Hamburg. The
supply of the beans is assured for several years, for, in
addition to that produced in Manchuria and South China,
attempts, which appear likely to be successful, are being
made to cultivate the plant in West Africa and in the East
Indies.
In the Southern States of North America the soya plants
are already grown for fodder, and experiments are now being
made to cultivate them for the production of oil seed. It has
already been proved that the beans grown in West Africa
from Asiatic seed do not yield less oil than the original seed.
The author lived 1857-1913.
Note 1. This is the earliest document seen (March 2001)
concerning soybeans in connection with (but not yet in)
Panama or the Canal Zone. Address: London.
271. Times (London). 1910. Soy bean as a fertilizer. Nov. 21.
p. 14, col. 6.
• Summary: “Several subjects of importance to this country
are discussed in the Daily Consular and Trade Reports
published by the Bureau of Manufacturers, Department of
Commerce and Labour, Washington [DC]. A note upon soy
beans as a land fertilizer is particularly noteworthy in view
of the doubt expressed in this country last year as to their
manurial value.”
There follows a summary of: Gilbert, A.W. 1910. “Soy
beans and fertilizer question.” Daily Consular and Trade
Reports (U.S. Bureau of Manufactures, Department of
Commerce and Labor). Oct. 5. p. 55.
272. Product Name: [Drying Soya Bean Oil].
Manufacturer’s Name: Chemische en Veraffabrick de
Vecht.
Manufacturer’s Address: Loenen-a.-d.-Vecht, Holland.
Date of Introduction: 1910 November.
New Product–Documentation: Oil and Colourman’s
Journal [Oil and Colour Trades Journal; Paint, Oil & Colour
Journal]. 1910. Oil, Paint and Drug Reporter. 1910. Dec. 19.
p. 25-26.
273. Chemische Industrie (Berlin). 1910. Soyabohnen als
Duengemittel in Japan [Soybeans as a fertilizer in Japan].
33(24):792. Dec. 15. (Chem. Abst. 5:1511). [Ger]
• Summary: Up until now soybeans have been used in large
quantities as fertilizers in Japan. However, because of the
current rapid rise in the world demand for soybeans, their
price has also risen a great deal, so it is expected that Japan
will switch to using ammonium sulphate (Ammonsulfat) and
saltpeter (Salpeter, potassium nitrate) as fertilizers.
274. Oil, Paint and Drug Reporter. 1910. Drying soya bean
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oil. 78(25):25-26. Dec. 19. [1 ref]
• Summary: “The Chemische en Veraffabrick de Vecht of
Loenen-a.-d.-Vecht, Holland, have supplied us, by request,
with a few particulars concerning their ‘Drying Soya Bean
Oil,’ which constitutes an important adaptation of a valuable
new material, says a recent issue of the Oil and Colourman’s
Journal. They say: It has often been attempted to use soya
bean oil as a drying oil, but without a marked success till
now.”
275. Li, Yu-ying. 1910. Vegetable milk and its derivatives.
British Patent 30,275. 5 p. Date of application, 30 Dec. 1910.
Accepted 29 Feb. 1912.
• Summary: Li gives his occupation as “Engineer.” “This
invention consists in the manufacture of a vegetable milk
and its derivatives by means of soja grains (Chinese peas),
the milk thus produced having the appearance, the colour
and the taste of ordinary milk, its chemical composition
greatly resembling the same. It has moreover the same
nutritive and alimentary properties.” The grains are cleaned,
decorticated, soaked and ground with water in a mill of the
kind speciﬁed in British Patent Application 11,903 of 1911.
The mechanized mill is composed of a ﬁxed lower millstone
above which the upper millstone is mounted on a vertical
shaft.
“The clear milky liquid produced by grinding the grain
previously mixed with water in combination with the supply
of water in the millstone enters a channel then passes into
a shoot (t) which conveys it to a tank (u) from which it is
drawn off by a pump (v) which forces it under pressure into
the ﬁltering press (x). On leaving the ﬁlter, it falls, after
passing through a sieve (y) into a vat (z). From this vat it is
conveyed through a pipe (a) to the boiler or digester (b).”
It is cooked with steam in a water-jacketed vessel, then
pasteurized or sterilized. “It is then bottled and is ready
for consumption. The soja milk may be utilised in the two
following cases. 1st. As a substitute for ordinary milk. It may
be consumed as sterilised at temperatures of 110º to 120ºC.
2nd. As a raw material for use in different manufactures
(cheeses, casein, and the like). It must then be heated from
60º to about 120ºC.
“It may also be concentrated, dried, or fermented.
“The milk obtained may be humanised or animalised,”
i.e., its composition may be brought to resemble that of
human or animal milk. It is coagulated for making cheese
by magnesium salts, organic salts, rennet, lactic ferments,
or “sojaobacille,” a ferment obtained by cultivation in a
mixture of the above-described liquid and sodium chloride
the fermented paste obtained by putting into salt water soy
beans that have been cooked with water and allowed, alone
or mixed with cereal ﬂour, to stand in the air.
“For obtaining fermented cheese such as roquefort
[Roquefort], parmezan [Parmesan], romatour [Rahmatour;
Bavarian cream cheese], camambert [Camembert], and

gruyere, suitable ferments are employed.”
“For the fermented milk, the special ferment termed
‘sojaobacille’ is employed or other ferments used for
obtaining fermented milks–kephir [keﬁr], yoghourt [yogurt],
koumiss, and the like, and which are the saccharomyces
cerevisæ, dispora caucasica, maya bulgare, and the like, and
the said milk is modiﬁed by the addition of sugar levulose,
and the like and particularly of lactose.”
In making casein, the oil may be expressed from
the beans before the preparation of the milk. The casein,
obtained by coagulating the milk, may be used as food, paste,
etc., or may be mixed with borax, oxide of zinc, magnesia,
gelatin, etc., to obtain a hard industrial (non-food) substance
termed “sojalithe” [resembling ivory, horn, or shell]. The
ﬁlter press residues may be dried and ground to form a food
for human beings, or may be used as food for cattle, or as
manure. The liquid expressed in making cheese [soy whey]
may also be used for feeding animals.
An illustration shows a longitudinal view of all the
equipment used in the invention; each important part is
marked with a letter.
Note 1. This is the earliest document seen (Sept. 2012)
that mentions soy yogurt or fermented soy yogurt.
Note 2. This is the earliest document seen (Sept. 2012)
that mentions keﬁr in connection with soymilk.
Note 3. This is the earliest document seen (Oct. 2017)
that mentions the word “sojalithe” (a hard plastic) or that
discusses a speciﬁc non-food industrial use for soy protein;
“sojalithe” is probably derived from “Galalith” (a registered
trademark; see F.G.J. Beltzer, June 1911). Galalith, or
Erinoid in the United Kingdom, a synthetic plastic material
manufactured by the interaction of casein and formaldehyde,
was introduced in 1900 at the Paris Universal Exhibition in
France. In France, Galalith was distributed by the Compagnie
Française de Galalithe located near Paris in Levallois-Perret.
It was ﬁrst used to make buttons, resulting in a revolution in
the button industry. In 1913 some 30 million liters (8 million
U.S. gallons) were used to make Galalith in Germany alone.
Ever the entrepreneur, Li apparently saw “sojalithe” as a
potential substitute for expensive ivory.
Note 4. This is the earliest English-language document
seen (Oct. 2013) that uses the term “fermented cheese”
to refer to a type of fermented tofu, or to a Western-style
soy cheese (Roquefort, Parmesan, Camembert, or Gruyere
types). It is interesting to note that all of these Western-style
cheeses are traditional mold-ripened cheeses. But what
did Li actually mean when he says “suitable ferments are
employed”?
Note 5. This is the earliest document seen (Sept. 2012)
that mentions a fermented Western-style soy cheese (see
above).
Note 6. Levulose, now more commonly called fructose,
is a sugar.
Note 7. This is the earliest English-language document
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seen (Aug. 2013) that contains the term “soja milk.”
Note 8. This is the earliest document seen (Feb. 2011)
that mentions the bottling of soymilk or the sale of soymilk
in bottles. Address: Engineer, 46 rue Denis Papin, aux Valées
[Vallées] (Seine), France.
276. Honcamp, Fr. 1910. Die Sojabohne und ihre
Abfallprodukte [The soybean and its by-products].
Landwirtschaftlichen Versuchs-Stationen 73:241-84. Dec.
(Chem. Abst. 4:3099). [18 ref. Ger]
• Summary: Largely a good review of the literature.
Contents: Introduction and history. Botanical and
microscopic characteristics. The best varieties for production
of seeds / beans (incl. Soja platycarpa, Soja tumida, etc.).
Soybean cultivation (incl. Fesca, Haberlandt). Chemical
composition. Utilization of the soybean and its products:
Use as food and food adjuncts (stimulants / enjoyables)
(Genussmittel) (incl. boiled or roasted soybeans, shoyu
or soy sauce {Shoyu oder Bohnensauce} made with
rice- or wheat koji {Reis- oder Gerstenkoji}, miso,
tofu {Bohnenkäse}, dried-frozen tofu {Kori-Tofu oder
Eisbohnenkäse}, soybean meal {Sojabohnenmehl}, soybean
oil {Sojabohnenöl}), industrial and technical uses of
soybean oil (illuminant, soaps, table of constants), use as a
livestock feed (Sheep were fed soybean oil meal and meal
{Sojakuchen, Sojamehl}, pressed residue {Pressrückstand},
or solvent processed {Extractionsrückständen, Sojamehle,
Sojakuchenmehl}; soybean hay {Sojabohnenheu} and straw
also make good feeds).
Illustrations show: (1) A soy bean plant with pods (nonoriginal, p. 245; from an original in Fesca 1898). (2) Soy
bean pods, seeds, and cells (non-original, p. 246; from an
original in C.O. Harz 1885).
Note: This is the earliest German-language document
seen (April 2013) that uses the term “Eisbohnenkäse” to
refer to dried-frozen tofu. Address: Rostok, Germany.
277. Dr. O. 1910. [Soy oil can be substituted for linseed
oil in lacquer]. Lack- und Farb.-Ind. (Farbe und Lack:
Zentralblatt der Farben- und Lack Industrie und des
Handels) 15:112-13. [Ger]*
• Summary: For linseed oil lacquer, one can substitute up
to 50% soy oil. But recently the price of soy oil has risen
dramatically.
278. Brodé, Julien. 1910. Oil-seed products and feed stuffs.
Special Agents Series (U.S. Bureau of Manufactures,
Department of Commerce and Labor) No. 39. 32 p.
• Summary: “Soya meal is ﬁnding its biggest outlet in
Scandinavia, especially in Norway and Sweden” (p. 7).
A section titled “English Soya-Bean Industry” (p. 1013), written from London by Brodé on April 23, discusses
the following: Rapid development during past few years.
Cause of ﬂuctuation in price–current quotations. England

may lose monopoly–exploitation by railroad. English
process of reﬁning oil. Secret process of English company.
Production of “soya ﬂour.” Solvent process applied to cotton
seed.
“Soya beans were ﬁrst imported by an English ﬁrm
some ten years ago. Being free from sugar it was thought
they would make an excellent food for patients suffering
with diabetes. At that time a quantity was also shipped into
Germany for the same purpose.
“It was known that the beans contained considerable
oil and in 1907 a crusher at Liverpool was induced to buy
400 or 500 tons, which were shipped from Hankow at a cost
of $50 per ton c.i.f. Liverpool, the freight rate at that time
being over $10 per ton from Chinese ports. This crusher,
from previous experiments with small lots, found he could
produce an oil acceptable to soap makers, and the only
problem was to ﬁnd an outlet for the by-products–cake and
meal. The latter, it was found, ran high in protein and could
be utilized by the compound-cake manufacturers.
“From this time shipments gradually increased until
in February, 1908, a cargo of 9,000 tons was imported.
This went to Hull, and the selling price of the beans was
$32 per ton c.i.f... The beans are grown in the interior of
Manchuria, at points from which there are no wagon roads to
the railroad. The beans are not moved until snow has fallen,
enabling the farmers to bring them across country on sledges
[sleds, sleighs].” A late snow at the beginning of the present
season acted to increase prices and cause many problems.
“The best way in which American mills can buy these
beans is in cargo lots c.i.f. New Orleans [Louisiana].
“It is thought that next year England will not enjoy the
monopoly in soya beans it has heretofore had. Germany
has taken the import duty off them, and it is thought other
countries will do likewise. The fact that they are called
beans has prevented them from having a wider outlet, since
in Germany, France, and Austria oil seeds have been on the
free list, but beans have been subject to a tax. Under the
new French tariff soya beans are subject to a duty of 2.50
francs per 100 kilos... Mills at Odessa [in the Ukraine] are
preparing to crush the beans...”
“The North Easter Railway in England has built docks
and warehouses for handling the beans and is advertising
the products along its lines. At Hull it has a large window
display of the products, which is attracting considerable
attention. In this exhibit are samples of soya cake, oil, and
meal, soya ﬂour, soya bread, and soya biscuits. There are
also large photographs showing the manner in which the
beans are gathered, stored, and loaded in Manchuria, and
how they are manufactured into products in England.
“Soya oil is not reﬁned as is American cotton-seed oil,
with caustic soda, but by means of sulphuric acid and fuller’s
earth. It is best adapted to soft-soap making, since it does not
chill easily and is difﬁcult to handle in making hard soap...
One reﬁner is placing on the market an edible soya oil sold
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under the name of ‘Omega soya oil.’ This oil has a good
color, is almost neutral in odor, and is rather palatable, the
ﬂavor being similar to that of peanut oil. The process for
rendering crude soya oil edible is kept a close secret, but is
thought to be by means of superheated steam... Soya cake
is ﬁnding its biggest outlet in Denmark, about 150,000 tons
having been purchased this season. Soya meal made from
ground soya cake ﬁnds its biggest sale in Sweden, Norway,
and from the northernmost part of Germany.”
“The most interesting and, to the writer’s mind, the
most signiﬁcant thing about the new soya industry is the
process used by three mills in England for extracting the oil.
This secret process belongs to the Premier Oil Extracting
Company, of Hull, and for its use the two other mills are said
to pay the company 40 cents royalty for every ton of seed
treated. The seed are ﬁrst ﬁnely crushed and then treated
directly by a fat solvent, presumably benzine.” No trace of
the solvent remains in the oil and only about 1% of the oil
remains in the meal. “Mills making meal by this process ﬁnd
their largest market in Scandinavia”–including Denmark.
“The Premier Oil Extracting Company also operates
a large ﬂour mill, and is placing on the market a so-called
‘soya ﬂour,’ which is 25 per cent soya meal and 75 per cent
wheat ﬂour. The company has induced a number of bakers
to use it in making a soya bread, which is ﬁnding sale on
the market, although the price asked is the same as for allwheat bread... The same mill has induced a large biscuit
manufacturer to use soya ﬂour in making a brand of biscuits
called ‘soya biscuits.’ These are for sale all over England and
are very palatable” (p. 12-13).
In India in 1909 there was “a large decrease in the value
of exports of seeds, which may be possibly accounted for by
the competition of the soya bean which is being extensively
shipped from China and Japan” (p. 27).
A table (p. 27) shows that India’s main seed exports are
linseed, gingili seed [sesame seed], rape seed, and cotton
seed. Destination countries, amount exported and value to
each country, are given for the years 1908 and 1909.
“Soya meal has not found much favor in England or
Ireland, but is gaining ground in Scotland. Owing to the
scarcity of cotton-seed, many of the farmers were compelled
to substitute soya.”
Note: This is the earliest document seen (Jan. 2004)
concerning commercial solvent extraction equipment and
soybeans. Address: Special Agent for the Dep. of Commerce
and Labor.
279. Cushman, Allerton Seward; Gardner, Henry A. 1910.
The corrosion and preservation of iron and steel. New York
and London: McGraw-Hill Book Co. xx + 373 p. See p. 27475. Illust. Index. 24 cm. [1 ref]
• Summary: Chapter 12, titled “The properties of paint
vehicles,” contains a section on “Soya bean oil” (p. 274)
which states: “This oil is produced from the soy bean which

grows in Manchuria, the product being used largely in the
manufacture of soaps. It possesses such close resemblance to
linseed oil that it is difﬁcult for the analyst to determine its
presence. Experiments are being made to utilize it in place
of linseed oil, but only a few hundred gallons have been
received in this country up to the present time. Soya has a
slightly darker color than linseed oil. The following chemical
characteristics will show how closely it resembles the latter:
“Speciﬁc Gravity... 0.924, Saponiﬁcation Value... 192,
Iodine Value... 122-130
“It dries rather slowly, with the production of an elastic
ﬁlm. Special treatment may render this oil of great value in
the manufacture of protective paints.”
Note 1. This is the earliest document seen (Oct. 2017)
concerning the very important and pioneering work of Henry
A. Gardner and the Paint Manufacturers’ Association of the
United States with the use of soybean oil in paints.
Note 2. Allerton S. Cushman lived 1867-1930. Henry
Alfred Gardner was born in 1882. The title page states that
Cushman is chairman of Committee U on Corrosion of Iron,
and both Cushman and Gardner are members of Committee
E on Preservative Coatings, American Society for Testing
Materials. Contains a lengthy bibliography. Address: 1. Asst.
Director and Chemist in Charge of Physical and Chemical
Investigations, Ofﬁce of Public Roads, USDA; 2. Director,
Scientiﬁc Section, Paint and Varnish Manufacturers’ Assoc.
of the United States, etc.
280. Hendrick, James. 1910. The soy bean. Transactions of
the Highland and Agricultural Society of Scotland 22:25863. Series 5. [2 ref]
• Summary: Discusses the rise of soybean imports to the
United Kingdom, the possible dangers of feeding soy
bean meal to cattle (some think it may cause prussic acid
poisoning like the Java bean), the nutritional composition of
soy beans compared with broad beans and kidney beans (in
tabular form), the varieties of soybeans, the use of soybeans
for oil and meal, the composition of soya-bean cake and
oil extracted soya-bean meal (the meal analyses in this
table were made by the author), soybean cake and meal as
a concentrated feed with high manurial value (it contains
nitrogen, phosphoric acid, and potash), and the use of soya
beans as a fodder crop.
“The Soy bean was ﬁrst introduced in quantity to the
British market in the latter part of 1908, but so great is the
supply that in 1909 about half a million tons were shipped to
the United Kingdom.
“The arrival of this feeding-stuff in such immense
quantities has been the most remarkable feature of the
feeding-stuff market during the last two years. Indeed the
importation of this bean is the most important event which
has happened in the feeding-stuff and oil-crushing industries
for many years past, and is comparable in importance with
the introduction of cotton-seed as cattle food...”
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“The Soya bean has come as a blessing to the consumer
of concentrated cattle foods, for not only has it been
comparatively cheap itself, but its presence has prevented
linseed, cotton, and other feeding cakes from becoming even
dearer than they are at present.”
Although Soya beans “are cultivated in countries with
a colder climate than ours, it appears that our summers are
not bright and warm enough for their successful cultivation.
In Scotland at any rate our climate appears to be too dull
and cold.” Note: There is no mention of the author having
grown soya beans in Scotland. However John Russell
(1936) states: Some 30 years ago [about 1906-10] Professor
[James] Hendrick tried to grow the soya bean at “Aberdeen
[Scotland], using Manchurian seed; in the greenhouse a few
plants grew and even ﬂowered, but they never produced
seed, while in the open the seeds hardly germinated.”
“Soya oil is a light-yellow oil, and is used in the East as
a human food. It is often called Chinese bean oil. During the
Russo-Japanese war it was used as a food by both armies. In
this country it is used chieﬂy for soap-making, and is said
to be suitable for the manufacture of the highest class toiletsoaps. It is also said to be used to a certain extent in Europe
as a sweet oil for food purposes, similarly to olive oil and
cottonseed oil. It fetches at present a high price.” Address:
B.Sc., F.I.C. [Aberdeen, Scotland].
281. Hosie, Alexander. 1910. Manchuria: Its people,
resources, and recent history. Boston, Massachusetts: J.B.
Millet. x + 320 p. Illust. Index. 25 cm. Oriental Series Vol.
14
• Summary: This book is similar in many ways to the 1901
edition with the same title except: (1) It contains 25 more
total pages. (2) Chapters 7-10 in the 1901 edition have the
same titles, are in the same order, and contain most of the
same information as chapters 4-7 in the 1910 edition. (3)
Most of the information on soybeans and soyfoods in this
1910 edition is identical or similar to that in the original
1901 ed, but usually on different pages. For example, the
long, excellent section on tofu and related products on pages
183-84 in the 1901 edition is identical to that on pages 78-79
in this 1910 edition. And the description of how a traditional
crush-stone mill and wedge press are used to make beancake and bean-oil, on pages 218-24 of the 1901 edition is
identical to that on pages 121-27 of this 1910 edition. Many
more such examples could be cited. (4) There is extensive
and very interesting new information on railways, which are
discussed at great length in this 1910 ed.; they are found in a
separate record in this database as a “document part.”
Editorial note by Charles Welch (p. ix-x): The whole
world is now closely linked together as newspapers keep
us informed of the events in far-of lands. Manchuria was
practically unheard of until the last two wars which Japan
had to ﬁght there against China (1894-1895) and Russia
(1904-1905). Port Arthur fell easily when held by the

Chinese, but its strong defense by the Russians “turned the
eyes of the world to the citadel which lay at the point of
the far Eastern peninsula called Manchuria.” The TransSiberian Railway, started in 1889, ran east-west, eventually
connected St. Petersburg (the capital of Russia from 1712 to
1918) to the Paciﬁc Ocean port of Vladivstok–a distance of
5,772 miles. The Chinese Eastern Railway, started in 1897,
ran north-south, connecting Mukden and Port Arthur. The
building of these two railroads has shown to the world the
great wealth of Manchuria, a province of China.
The war between Japan and Russia was fought in large
part because Russia claimed special exclusive rights to
mining, timbering, etc. in Manchuria. Japan fought for an
“open door” policy in this wealthy region, the right to trade
and commerce in Manchuria. Sir Alexander Hosie has been a
resident of China for practically 40 years.
The Chinese call Manchuria the Tung-san-shêng (Three
Eastern Provinces); it “is an agglomeration of petty Tartar
or Manchu principalities, lying to the north-east of China
Proper” (p. 3).
Soy beans or [soy] beans, bean oil, bean cake, or
soyfoods are mentioned or discussed on the following pages
of this 1910 edition: 69 (outer leaves of kao-liang or tall
millet are woven into mats used for packing loads of grains
and beans), 71 (barley in large amounts is ground with peas
or beans as a ferment in the distillation of native spirit {Shao
chiu} from tall millet / kao-liang), 75-80 (beans are the most
important agricultural crop for external trade, and the second
most important article of cultivation after kao-liang. The
most important bean, considered together with its products
bean-cake and bean oil, is the soy bean–Glycine hispida;
discusses the many varieties of soy beans and soy bean
products), 82 (Mao-Tou, soy beans cultivated as a garden
bean for food), 84 (soy bean is one of six plants grown in
Manchuria whose seeds yield oil), 101 (each skein or hank
of silk is dipped in bean-ﬂour water), 121-28 (how the oil is
expressed from soy beans; Recent prices of soy beans and
products. 1896 bean oil factory driven by steam), 142 (how
boats carry soy beans and other export crops down the Liao
River each spring after the ice breaks up), 146-47 (value of
exports of soy beans and products; total value in Manchuria),
168 (the ﬂourishing bean-oil and bean-cake industry at
Dalny started in 1908, practically speaking), 172 (the 1907
depression in Manchuria’s soy bean market), 174 (the 1907
depression is now over and the outlook for American goods
in Manchuria is hopeful), 181-84 (value and amount of
exports of soy beans and products from Dalny and other
ports, mostly in 1908; ports of destination and uses at each),
196 (the matting, woven by hand from the outer sheaths of
millet stalks, that rises high around every large cart carrying
loads of loose beans and millet), 208-11 (city of T’ieh-ling
on the Liao and its growing importance in the soy bean
trade; met 1,000 carts heavily laden with produce from the
interior), 216 (a large cart carrying beans and pulled in an

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 159
ongoing sort of race by mules or ponies, has overturned, and
the beans are scattered all over the roadway; such accidents
are taken as a matter of course, and the way is cleared so that
trafﬁc can resume), 234 (Yi-t’ung [pinyin: Yitong, in central
Jilin province] Chou, like T’ieh-ling [pinyin: Tieling], is a
great storehouse for beans and grain, and there is extensive
trade between the two cities), and 237 (met several caravans
laden with empty “bean-oil boxes.” Beans are carried from
Newchwang by boats when the river is open and by carts
when it is closed by ice).
Also discusses (see index): Job’s tears or pearl barley.
Phaseolus radiatus (the ray-fruited dwarf bean [azuki] which
is red or white). Hemp (Cannabis sativa) and Abutilon
hemp, the true hemp plant, Abutilon avicennæ, both valuable
ﬁber crops. Sesamum seed. Ground-nuts [peanuts] (Arachis
hypogæa, L.) Seaweed. Address: British Consul-General at
Tientsin [Tianjin, China].
282. Hosie, Alexander. 1910. Manchuria: Its people,
resources, and recent history. Railroads (Document part).
Boston, Massachusetts: J.B. Millet. x + 320 p. Illust. 25 cm.
Oriental Series Vol. 14
• Summary: Railroads in Manchuria are discussed at great
length in this book. These include the Chinese Eastern
Railway Co., the Siberian Railway (incl. the Trans-Baikal
and the Southern Ussuri sections), South Manchuria Railway,
Trans-Manchurian Railway, and the Trans-Siberian Railway.
The South Manchuria Railway, the newest, is discussed
in the most detail, especially in Chapter 7, titled “Trade
of Manchuria” (p. 138-191). Page 145: “In addition to the
purely foreign imports, however, there should be mentioned
an item of $10,000,000 worth of railway materials imported
from the United States by the South Manchuria Railway
Company, on which no duties were paid, and which was
omitted from the Chinese Customs Returns.”
Page 149: “Although considerable interest in the mineral
deposits of Manchuria has been evinced by American,
British, and German engineers during the year, but little
has been accomplished by them toward the development
of the country’s mineral resources. The South Manchuria
Railway Company, on the other hand, has pushed forward
development work on the Fu-shun (pinyin: Fushun) coal
mines with great energy, and extensive additions to the
equipment of the mines have more than doubled the output”
daily during the year from 500 tons the beginning to 1,200
tons by the end of December. The Fu-shun coal mines
constitute one of the chief assets of the Company.”
Page 153. “Railway developments: The South
Manchuria Railway has been standardised and the
installation of new rolling stock has greatly increased the
road’s carrying capacity. Under the narrow-gauge regime the
line’s daily carrying capacity was about 2,000 tons, whereas
at the present time, with its standard gauge, new American
rolling stock, and improvement in its freight service, the

capacity is more than 6,000 tons. Similar improvement has
been made in the passenger service.”
Page 154: “These trains are thoroughly modern in
every respect, the cars and locomotives being of the latest
designs of American make. Each train is composed of a
mail car, a Pullman sleeper, a diner, and a combination day
coach and baggage car. In addition to these improvements
the South Manchuria Railway Company has established a
weekly steamship service between Dalny and Shanghai,
which shortens the time of travel between the latter city and
Manchuria by two to ﬁve days, and will also bring about a
reduction of freight rates. The Company is already issuing
through bills of lading between Shanghai and Manchurian
points.”
Page 162: “The net increase of the Japanese population
in Manchuria for the year 1908 was 14,149, of whom 5,296
settled in the leased territory and 8,853 scattered throughout
the country, mostly along the line of the South Manchuria
Railway. A conservative estimate of the number of Chinese
immigrants during the year would place the ﬁgure at 25,000,
the majority of the newcomers being of the agricultural class,
who have come to Manchuria to ﬁnd permanent homes and
have settled in the fertile regions surrounding Fakumen and
Chengchiatun. Should the plans of the Government for the
settlement of waste lands meet with success, the number of
Chinese arrivals will rapidly increase.”
Page 165: “The general plans sanctioned by the
management of the South Manchuria Railway provide for
a northern terminal at Suchiatun, a station on the main line
of the South Manchuria Railway some 10 miles south of
Mukden. Suchiatun is already the junction of the branch
line to the Fu-shun collieries, having the necessary yards
and transshipping facilities. By making Suchiatun instead of
Mukden the terminal of the line the company will obviate the
necessity of bridging the Hun River and at the same time will
save several miles of track.”
Page 169-70: “First place in the import trade of Dalny
is held by goods from Japan, which were valued by the
customs last year at $6,824,440, but which Japanese ﬁgures
place at $8,429,393. This total is made up of a large variety
of articles, from lumber and railway material to notions and
a great part simply represents the supplies of food, clothing,
furniture, etc., drawn from Japan by Japanese residents in
Manchuria for their own use. Of the staple goods for the
Chinese market, the most important are cotton goods and
cigarettes.”
“The United States is second in the import list, with
$3,762,653, according to customs ﬁgures, or about 32 per
cent. This was almost entirely trade with the Japanese in
Manchuria, and was made up mainly of supplies for the
South Manchuria Railway Company. The ﬁgure seems
to be too small, as the value of railway supplies ordered
in America and received during 1907 and 1908 was
approximately $10,409,000, of which much less than half
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came in during 1907. The explanation may be that entries of
duty-free goods for the railway or for general consumption in
the leased territory are less carefully prepared, as to details,
by the consignees.”
Page 171: “The domestic goods brought in from Chinese
ports were valued at $1,310,622. The rails, locomotives,
bridge work, and most of the cars purchased on the ﬁrst
orders for supplies for the South Manchuria Railway were
bought in the United States and delivery was completed
in 1909. Of the new purchases under this head, the most
important were an order placed in Russia for some 6,600
tons of steel rails worth about $250,000, a new electricpower outﬁt costing $135,000, ordered in the United States;
rails, cars, and trucks for the Dalny street railway, ordered in
Germany and England and costing approximately $277,000;
and a gas-generating plant and distributing pipes, purchased
in Germany and Great Britain, respectively.”
Page 182-83: “Coal seems destined to become an
important item among the exports, but the business is still
in an experimental stage. In 1908 shipments to foreign
countries amounted to 4,686 long tons. Already the South
Manchuria Railway Company has a contract for furnishing
coal to the mail steamers of the Osaka Shosen Kaisha, which
come here twice a week from Osaka and Kobe. The price
has not been made public, but it would seem to be not far
from $2.75 to $3 per ton delivered on board, and at this low
cost it is said to be quite satisfactory. With the exception of
$239,828, representing the customs valuation of [soy] beans
shipped to England, and $1,209 for exports to Korea, the
entire foreign export trade of Dalny is with Japan, the total
value of exports to that country being $4,574,057.”
Page 186: “In August, 1908, the South Manchuria
Railway Company began a weekly freight and passenger
service between Dalny and Shanghai, and while little
business offered at ﬁrst, both the number of passengers and
the freight tonnage seem to be steadily increasing, as the
railway company is making special efforts to develop this
line by selling through tickets and by offering through bills
of lading to interior stations at moderate rates.
“The trade to South China ports continues in the hands
of two leading British coasting lines, whose business has
greatly increased of late, so that they have had as many
as eight ships in port at one time loading cargo or waiting
for berths.” Address: M.A., F.R.G.S., Once Acting British
Consul, Tamsui; Now at Aberdeen (Scotland or Hong Kong).
283. Sawer, E.R. 1910. Studies in agriculture. Series 2. The
soya bean. Div. of Agriculture and Forestry, Natal, South
Africa. 33 p. Reprinted from the Natal Mercury. [10 ref]
• Summary: Contents: 1. The agricultural romance. 2. The
commercial aspect. 3. The adaptability of the bean. 4. The
cultivation of the crop. 5. Soya bean oil. 6. A food for man.
7. A stock food and fertiliser (the cake is widely used as
an agricultural fertiliser in the Far East). A photo (opposite

contents page) shows two men standing in a crop of soy
beans at the Central Experiment Farm, Cedara, 1908-09.
Concerning “Soya bean oil”: “In the Far East it is largely
employed for edible purposes; it is suitable for cooking, for
a salad oil, and as a component in such butter substitutes as
margarine. In the ‘Mark Lane Gazette’ for Jan. 20, 1910, it is
stated that one third of the frying oil used in London kitchens
now comes from the soya bean, instead of from cotton seed
as heretofore” (p. 21).
Illustrations (all non-original) on unnumbered pages
show: (1) A typical soya bean plant. (2) Botanical characters
of soya bean, with close-ups of vegetative parts, ﬂoral
parts, and fruit. (3) Seeds and pods of 7 varieties of soya
beans. (4) Soya bean seedlings, with roots. (5) Roots of
soya bean plant, with nodules (by Blanchard). (6) Curing
frame for harvesting soya beans. Address: Director, Div. of
Agriculture, Natal, Durban, South Africa.
284. The provinces of China, together with a history of
the ﬁrst year of H.I.M. Hsuan Tung and an account of the
government of China. 1910. Shanghai, China: The National
Review ofﬁce. 187 p. See p. 158. Undated. Illust. 23 x 19
cm.
• Summary: Until a year or two ago, millions of otherwise
well informed people in Europe and the USA were largely
ignorant of China and “all matters Chinese.” This book has
one a chapter on each of China’s 22 provinces.
The chapter on Shantung states (p. 38): Salt is largely
obtained from the evaporation of sea-water and is used very
extensively for the purpose of salting ﬁsh and vegetables, the
making of soys [soy sauces] and bean sauces, and the like.
In Chapter 22, titled “Manchuria,” the section on
“Products” states (p. 158): “Manchuria is but sparsely
populated. The settled inhabitants are re-inforced every
spring by willing labourers from Shantung and Chihli
coming to till, to sow, and to reap. Twenty thousand pass
over to Newchwang and ports in south Manchuria from
Chefoo alone; and these nearly all return in the autumn,
when the harvesting is done. So that shortage of labour is
a serious drawback in Manchuria. Next comes the climatic
disadvantage. Agricultural and indeed all outdoor pursuits
are conﬁned to seven months of the year–from Mid-March to
the middle or end of October.”
The most important crop for Manchuria’s external trade
is pulse. “A large variety of beans is grown in Manchuria
and, together with their products, bean-cake and bean oil,
they constitute by far the most important item in the export
trade of the Three Eastern Provinces. The beans are of many
kinds, yellow, green, black, white, red, and small green.
The yellow, green and black are varieties of the soy bean,
and each variety has sub-varieties. Besides these beans of
commerce there are several kinds of garden bean, cultivated
for food.” Two varieties of hemp, opium, tobacco, and
ginseng are also grown in large quantities.
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The section titled “Mammon” notes (p. 169): On all
sides new enterprises have been springing up and new
industries started. From Manchuria the export of beans has
very rapidly, and largely during the past year, become a most
important trade, so much so that the Indian exporters of oil
seeds of one kind or another are beginning to feel the effect
and to consider the possibility ‘of producing the soy bean on
Indian soil.”
China’s chief foreign complications have been with
Russia and Japan, but “it is emphatically with Japan that the
most serious trouble has taken place” (p. 172). The Japanese
were found to be stealing supplies of nitrates from China’s
Pratas Islands–an incident which came to be known as
the “Tatsu Maru case.” This unwarranted intervention led
to the “Manchurian Convention” which “is so obviously
unfair to China.” The publication of its terms “aroused great
indignation in China and a boycott of Japan was immediately
set in motion” (p. 173).
“It is possible that the terms of the Convention would
have been vastly different had not Japan previously set
all the canons of international morality at deﬁance by the
seizure on the ﬂimsiest of pretexts of the Antung-Mukden
Railway. By the terms of an arrangement made in 1905 it
had been arranged that Japan might within two years convert
the Antung-Mukden Railway from a narrow gauge military
railway to a standard gauge line suitable for all purposes.
This privilege had lapsed with the ﬂux of time and China
was therefore exercising more than the necessary patience in
acceding early in the year now under review to the survey of
the line by a joint commission. The reason of Japan’s delay
had been obvious. If she delayed to begin the reconstruction
of the line her term of tenure night be made to overreach
that of the South Manchuria Railway, and would or could
be pressed to imply an extension of the lease of the South
Manchuria itself. When it was found that China was not so
complaisant as she was expected to be the only alternative
was to steal the line; this Japan promptly proceeded to do.
This theft precipitated the Manchuria Convention for which
Japan is never likely to be forgiven.”
“Beans” (meaning soybeans) are also mentioned in
passing, usually in section on “Productions” under Shensi
(p. 9), Chihli (p. 28), Shantung (p. 36. “The beans are used
for the manufacture of bean-oil and bean-cake, the oil being
extracted [expressed] during the process of pressing the
beans into cakes; the latter are exported for use as manure.”),
Szechwan (p. 49, in the Chengtu plain), Hupeh (p. 54. A
table shows exports of beans and beancake each year from
1905 to 1908), Anhwei (p. 71, beans are exported), Kiangsu
(p. 86, beans and beancake are exported from Shanghai),
Yunnan (p. 92), Kweichow (p. 99).
Page 164 discusses the South Manchuria Railway
and Newchwang (literally “Cattle Mart”), which was the
leading port of entrance to Manchuria before the railway.
Newchwang was formerly at the mouth of the Liao, but

silting has left it 10 miles inland and the new port of Yinkow
has been developed at its former place.
285. Wilhelmi, F. 1911. Neue Oele und Hilfstoffe der
Firnisindustrie [New oils and adjuvants in the varnish
industry]. Chemiker-Zeitung 35(4):28-29. Jan. 10. [Ger]
• Summary: Soybean oil (Soja-Bohnenöl) can be used
as a substitute for linseed oil. Address: PhD., Aus dem
Laboratorium der chemischen Fabrik Dr. F. Wilhelmi,
Leipzig-Reudnitz [Germany].
286. Chemical Trade Journal (England). 1911. The soya
bean. 48(1234):32. Jan. 14.
• Summary: “Four years ago there was scarcely anyone
in Europe that knew of the Manchurian bean, and in
Japan it was only known as a fertiliser. But, says a Dalny
correspondent of the Financier, now you cannot open a
newspaper in the Far East without your eye falling on
the words ‘Soya bean.’ People now come from England
and other distant countries to get supplies of the beans
at the season of their collection; and the leading banks
of both Russia and Japan have established branches in
Manchuria for the sole purpose of ﬁnancing ‘Soya bean’
operations. One bean mill after another is erected, and for
freight alone to Europe many millions of marks are spent
annually. The history of the rise of this particular industry
is without doubt a title to fame for the enterprising spirit of
the Japanese banking-house, Mitzui [Mitsui] and Co.–the
Japanese ‘Morgan.’ Shortly before the outbreak of the late
war this ﬁrm made the ﬁrst effort to send beans to Japan on
a large scale for fertilising purposes. But as the Russians
declared the article to be contraband, the further export was
interrupted. The manure market, which is of great importance
to Japan because of the large quantities of manure required
in her rice ﬁelds, suffered very much as a consequence, the
more so as the importation of another manure–the Saghalien
herring–also failed.
“But as the war moved towards the North, Messrs.
Mitzui and Co. gradually bought up all the beans that could
be found in the country evacuated by the Russians, shipped
them to Japan, and sold them on the famished market at
gigantic proﬁts. Beside this, they had in the meantime
found that Manchuria had practically a monopoly of the
Soya bean, and that also the article was capable of a much
more varied and extensive use than had been suspected
up till then. Therefore they endeavoured about the end of
the year 1906 to send the beans to more distant countries.
After one shipment to England had arrived in that country
in poor condition, a second arrived there in good condition.
The trial took on, and the merchandise proved to be very
saleable. Then order followed order, partly because of a poor
American cotton harvest and a consequently poor yield of
cottonseed oil, and in the year 1909-10 as much as 420,000
tons of raw beans of the value of about M.44,000,000. f.o.b.
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and 3,675 tons of bean oil were shipped to Europe. The
shipment of bean cakes to Europe has almost entirely ceased,
as the risk of heating in the passage through the warm zones
is too great.
“Up till the spring of 1909 the Japanese held
complete control of the Soya bean business. It was then
that competition set in, and German houses were to be
found amongst the competitors. An extraordinarily keen
competition had the very pleasant result for the growers
of a large increase in the price they were able to obtain for
the product. This very gravely, of course, affected the new
exporting houses, and some curious stories are told of how
the original monopolists sought to keep the supplies in their
own hands. The result of the competition is still very evident,
for the Chinese growers of beans are very reserved; or, to put
it in Western European language, are not anxious sellers; for
they continue in hopes that the period of rising prices has not
yet run out. It has been said by some Russian correspondents
that the pretensions of the natives have been such as to bring
ruin on some of the houses that settled amongst them in
order to buy their produce. Be that as it may, the Japanese
had the best of the trade, and it grew with sufﬁcient rapidity
for them to net an enormous proﬁt before the West knew
anything about what was going on. As is now sufﬁciently
notorious, the uses of the Soya bean are quite numerous.”
287. Rousset, H. 1911. Chronique et correspondance:
Chimie industrielle. Laits et beurres végétaux [Chronicle and
correspondence: industrial chemistry. Vegetable milks and
butters]. Revue Generale des Sciences (Pures et Appliquees)
22(1):182-83. Jan. 15. [2 ref. Fre]
• Summary: Vegetable butters are made from coconut oil.
Soymilk is made from the soybean, a unique type of bean
which is grown in China. Huge quantities [of soybeans] have
recently been exported. This paradoxical plant can be used in
many different ways–as to make oil and soap, special breads
for diabetics, forage and fodder for animals, and confections.
The Japanese transform the soybean into a cheese [tofu], the
Chinese make it into milk, and the English use it to make
sauces [such as Worcestershire sauce].
According to Mr. Li Yu-Ying, who, as a former student
at a French school of agronomy, is well qualiﬁed by his
origins and knowledge to know the soybean, as well as the
milk (les émulsions) prepared from seeds which have ﬁrst
been submitted to the beginning of germination. This milk
is not different, at ﬁrst glance, to animal milk. A table shows
the composition of soymilk. A long discussion of soymilk
and its uses follows.
288. Lancet. 1911. Notes from China (From our own
correspondent): The soya bean. i(4560):202. Jan. 21.
Summarized in J. of the New Zealand Department of
Agriculture, 15 Feb. 1913, p. 149.
• Summary: “Within the past three years the outstanding

merits of this pulse have come prominently to the front, and
its export from Manchuria, where most of it is raised, has
lately assumed very large dimensions. For the past 2000
years it has been used in North China for making bean
curd, a thick nutritious jelly eaten daily by all classes of the
people. A widely used vegetable oil is also expressed from
it, the refuse left over serving for cattle food and manure for
sugar plantations.”
“It is a cheap product, each bean when sown multiplying
itself, on an average, 450 times. On account of the great
nutritive value of the Soy Bean, it is well worth medical
attention, more particularly for diabetic cases, because of its
low proportion of starch. For making biscuits, soup powder,
infant and other foods, it will be widely used in future when
its dietetic value becomes better known.” The composition
is then given, and it is shown to be rich in albumin [protein,
40%], fats (20%), sugar 8-11%, and minerals 4-6%. “The
most abundant salt is sodium phosphate. Advocates of
the ﬂeshless diet have to contend with large amounts of
indigestible cellulose which occurs in vegetarianism. This
cellulose is present in 4 to 11 per cent. of the soya bean, but
is easily eliminated from the other products. Bean curd is
entirely free from it” as is “a most excellent vegetable milk
which resembles animal milk in that it coagulates.” The
author then gives some comparative nutritional ﬁgures, based
on “the work of a French-trained Chinese chemist, Mr. Li Yu
Ying.”
289. Meyer, Frank N. 1911. Re: Dr. Yamei Kin. Soap made
from the soy bean. In: Letters of Frank N. Meyer. 4 vols.
1902-1918. Compiled by Bureau of Plant Introduction,
USDA. 2444 p. See p. 1188, 1190. Letter of 22 Jan. 1911
from Kashgar, Chinese Turkestan, to David Fairchild of
USDA.
• Summary: “The note from Dr. Yamei Kin is also very
interesting. This Ningpo varnish she speaks about is well
known to us. It comes from a Sumac, Rhus vernicefera, but–
it is extremely poisonous to some people” when it is wet.
After it has thoroughly died, it becomes harmless... “And
soap from the soy bean! Very interesting. There probably
will come a time that soy beans are also given a nobler use in
the United States than mere forage or green manure.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
290. Matieres Grasses (Les) (Paris). 1911. La fève de soja
[The soybean]. 4(33):2094-95. Jan. 25. [Fre]
• Summary: A summary of recent world news related to
soybeans. Two German researchers have applied for a patent
on the manufacture of artiﬁcial rubber from soy oil. In China
a sort of vegetable milk is made from soybeans according to
a report by Li Yu-Ying made at the Dairy Congress held in
Paris in 1908.
“In 1906 and 1907 the price of various oils grew rapidly.
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At the same time the consumption of vegetable oils grew
rapidly. Therefore people in Europe began to ask if there
was not a good way to use soy oil, which had been used for
a long time in China and Japan for food and illumination.
Then in 1908 imports of soybeans to Europe began. In 1909
at least 400,000 tons were imported to England... There
is at least one factory in France which uses soy oil in the
production of cakes (tourteaux).
“One can see that soybean commerce is very active; this
2-year infant would seem to have a bright future.”
291. Leishman, Thomas Landells. 1911. A compound for
the use as a substitute for boiled linseed oil and the like in
varnishes, paints, waterproof compositions, linoleum and the
like. British Patent 1,980. Date of application: 26 Jan. 1911.
2 p. Accepted 29 June 1911.
• Summary: “The invention has for its object to provide
a compound for use as a substitute for boiled linseed oil
and the like, less costly and at least equally effective, and
with the advantage that its constituents may be varied to
produce various degrees of hardness or ﬂexibility as may be
necessary for the various purposes to which it is applied.
“The essential ingredients of the improved compound
are those drying oils known as ‘Tung’ oil and boiled Soya
bean oil. There is used in combination with these as a diluent
or modiﬁer of their hardness a non-drying oil such as ﬁsh
or rape oil, and there may be ﬁnally incorporated a gum or
colloid such as gum tragasol or glue in aqueous solution, the
colloid being added partly as a diluent for cheapness sake
and partly for its effect in preventing greasiness of surface.
“From the above it follows that the proportions of the
ingredients vary as it is desired that the compound be harder
or softer and more ﬂexible–the harder, the more Tung and
Soya bean oil and vice versa.
“As indicative but not limitative formulae, the following
are given–in parts by weight.
“For a paint, varnish or the like:
“10 parts Tung oil.
“10 parts boiled Soya bean oil.
“60 parts ﬁsh or equivalent oil.
“1 part gum tragasol in 9 parts water.
“2 parts glue in 6 parts water and drier and colouring
matter.
“A hard composition for use in waterprooﬁng, in
linoleum manufacture and for like purposes.
“20 parts Tung oil.
“20 parts boiled Soya bean oil.
“40 parts ﬁsh or equivalent oil.
“2 parts tragasol in 16 parts water.
“3 parts glue in 9 parts water.
“5 parts Tungstate of lead or other drier, and colouring
matter if required.” Address: Manufacturer, 9, Alvanley
Terrace, Bruntsﬁeld Links, Edinburgh, in the County of Mid
Lothian, North Britain [Scotland].

292. Andes, L.E. 1911. Leinoel- und LeinoelﬁrnisErsatzmittel [Substitutes for linseed oil and linseed oil
varnish]. Chemische Revue ueber die Fett- und HarzIndustrie (Hamburg, Germany) 18(1):4-6. Jan. [Ger]
• Summary: Page 5 states that a number of vegetable oils,
which have drying power, can be used to partially replace
linseed oil. These include soybean oil (Sojabohnenöl), Niger
oil, corn oil, and perhaps some others.
293. Gardner, Henry A. 1911. The value of certain paint oils.
J. of the Franklin Institute 171(1):55-72. Jan. [3 ref]
• Summary: The article begins: “The recent activity of the
paint chemist in searching for oils to partly replace linseed
oil, has come not only as a result of the present scarcity
of the latter commodity, but through a desire to develop a
vehicle that will be for certain technical paints even more
satisfactory, if possible, than linseed oil.”
Contains extensive, early information on the use of
soya bean oil (the ﬁrst oil discussed) in paints. Table I, titled
“Chemical characteristics of soya bean oil” (p. 56) gives the
speciﬁc gravity, acid number, saponiﬁcation number, iodine
number, and per cent of foots for 7 samples. Table II, titled
“Iodine values of linseed oil and mixed oils” gives the iodine
value of straight linseed oil, then of linseed oil mixed with
25%, 50%, and 75% soya bean oil–for 3 samples. Table III
(3 parts, p. 58) gives the effects of soya bean oil and lead
dryer, manganese dryer, and a mixture of the two dryers.
The soya bean is “raised extensively in our own
Southern States as a cattle food... It is evident that the iodine
of soya bean oil is the only chemical characteristic that
markedly differentiates it from linseed oil... A moderate
percentage of soya bean oil is not detrimental when mixed
with linseed oil.”
Also discusses pine oil, linseed oil, tung oil or Chinese
wood oil, menhaden oil, rosin oil, sunﬂower oil, perilla oil,
and waste oil.
Note: This is the earliest document seen (Nov. 2017) that
uses the word “foots” in connection with soya bean oil. Foots
are heavy impurities which are removed from crude soya
bean oil (usually by letting them to settle out by gravity)
during the clariﬁcation process, prior to storage. Address:
Asst. Director, Inst. of Industrial Research, Washington, DC.
294. Shaw, Norman. 1911. The soya bean of Manchuria.
Shanghai, Statistical Department, Inspectorate General of
Customs. China Imperial Maritime Customs. II. Special
Series No. 31. 32 p. Also published by P.S. King & Son, 2
Great Smith St., Westminster, London SW, England. [6 ref.
Eng]
• Summary: Contents: Introductory. Varieties. The plant.
Soil and climate. Cultivation. Soil infestation. Yield. Uses
of the soya bean: In the Far East: Bean sauce or soy (called
shoyu in Japan [whence the name “soya”] and chiang-yu
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in China), the Chinese paste chiang (incl. ta chiang {great,
made with yellow soybeans} and hsiao chiang {small, made
with soybeans and maize}), tofu (incl. ﬁrm tofu {tou-fu kantzu}, tofu curds {tou-fu nao, curded with calcium sulphate
instead of brine}, curd skin or yuba {tou-fu p’i}, layers of
tofu pressed in cloth [pressed tofu sheets] {ch’ien-chang toufu}, and “frozen curd” {tung tou-fu, tofu that is frozen then
dried}), bean ﬂour, bean refuse {okara}, bean oil for food or
industrial uses. Beancake and its uses. Uses in the Western
world (beancake in Europe, and bean oil in Europe). The
bean oil and cake industry in Manchuria. Trade development
(statistics on exports from Newchwang have been kept since
1864). Beginnings of the European trade. Bean oil and cake
production in South Manchuria. Chief sources of supply.
Map references. Supplementary note.
Appendixes: 1. Table showing values (in Haikwan
taels) per picul of [soya] beans, beancake, and bean oil at
Newchwang, 1864-1909. 2. Graph showing monthly values
(in silver yen) at Dairen of beans, bean oil, and beancake,
1907-10. 3. Table showing estimated [soya] bean production
of Manchuria in normal years, compiled by the South
Manchuria Railway Co. in 1909. 4. Estimates of [soya] bean
production of Manchuria for the last 5 years by province
and territory, compiled by the South Manchuria Railway
Company in 1909: Fengtien province 1,092,350 tons. Kirin
province 626,500 tons. Heilungkiang province 280,250 tons.
Grand total for all Manchuria: 1,999,100 tons. Estimated
soya bean production in Manchuria has increased from
600,000 tons in 1906 to a peak of 1,500,000 tons in 1908, to
1,400,000 tons in 1910. Percentage contributed by various
colors of soya bean in 1910: Yellow 80.1%, green 9.4%,
white-eye 3.8%, black-eye 3.2%, and black 3.4%. 5. Table
showing total export of [soya] beans and bean products from
Manchuria, 1909. For export of soya beans: Dairen 51%
of total, Suifenho [Suifenhe] 25%, Newchwang 23%. For
export of bean cake: Newchwang 50%, Dairen 44%, Antung
2%. For export of oil: Newchwang 75%, Dairen 21%, Harbin
1%. The writer frequently refers to Sir Alexander Hosie’s
book on Manchuria (1901, 1904).
The introduction begins: “It is only in the last three years
that soya beans have become important in intercontinental
commerce, and their rapid emergence from obscurity
has, indeed, been one of the most remarkable commercial
events of recent times. The circumstance that ‘the rise of
a great export trade in beans is that fact that overshadows
all others,... the soya bean thus taking at a bound a position
equal to that of tea in the list of exports and, with the
addition of beancake, even challenging the position of silk at
the top of the list’”* (Footnote: * = “Statistical Secretary’s
Report on the Foreign Trade of China in 1909”).
The “bean district par excellence is the upland country
beyond Moukden [Mukden] where the hills... are overlaid
with wind-deposited soil...”
“Cultivation: In Manchuria the beans are produced

almost entirely by hand methods. The plough, which is
drawn by quaintly mixed teams of oxen, mules, and donkeys,
has only one handle and a rough steel-tipped cutter. The seed
is sown by hand, on top of the drills, in April, and is covered
by hand. A heavy hoe is used for a good deal of the turning
and breaking. When the plant appears the earth is heaped
up round it, so that the roots may derive the maximum of
nourishment from the soil.”
“The harvest takes place in September, and the pods are
usually harvested before they are quite ripe, as otherwise
they are liable to burst on drying, a loss of seed being thus
occasioned. The plants are pulled up by hand or cut with a
straight-bladed sickle in Manchuria, and collected into small
heaps in order to facilitate drying, and, when dry, the seed
is separated by means of a cylindrical stone roller having
longitudinal cuts on its surface, which is dragged over the
plants by a mule as they lie on the threshing-ﬂoor. After
this primitive threshing operation has been completed, the
beans are winnowed in the usual Chinese method–that is, by
throwing them against the wind. The only manure used is
a compost of stable manure and earth, which is often taken
from the miry pools formed in the roads–the despair of the
carter but a boon to the farmer. In countries where chemical
manures are used, it is only necessary to apply potash and
phosphoric acid where they are lacking, for nitrogenous
manure is unnecessary, owing to the property which the soya
bean possesses, in common with other leguminous plants,
of obtaining nitrogen from the air by means of colonies of
bacteria.”
Yield: In 1867 the Rev. A. Williamson, who travelled
in the upper Sungari district at the time and who appears to
have been a very close observer, estimated a maximum yield
of 2,000 lb., or 15 piculs, to the acre.
The Chinese paste chiang is not the same as the
Japanese paste miso. Chiang “is made by farmers and eaten
with ﬁsh, meat, and vegetables, while the more expensive
Chinese soy [sauce] is only made by wealthy families and
restaurant keepers and is not consumed by the very poor.
There are two kinds of chiang: ta (great) and hsiao (small).”
Describes in detail how each is made. Great chiang is made
from yellow soybeans, salt, and water. Small chiang contains
a small amount of maize (p. 7).
Industrial uses of bean oil: (1) As an illuminant, where
it has not been superseded by kerosene oil. One advantage
is that “no lamp is needed to hold it, the wick being inserted
into the basin or plate containing the oil.” (2) As a lubricant,
bean oil is used to a very considerable extent in north China
and Manchuria “for greasing axles and parts of native
machinery” (p. 8-9).
In China, bean oil “is used as a substitute for lard, in
cooking. Although it is inferior to rapeseed and sesamum oils
for this purpose, these oils cannot compete with it in point
of price... In spite of its unpleasant characteristic odour and
unpalatability, the poorer classes in China consume it in its
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crude state, but among the rich it is boiled and allowed to
stand until it as become clariﬁed” (p. 8). In Europe “Reﬁned
bean oil may be used as a salad dressing in place of other
oils (but, owing to its unpleasant odour, is usually mixed
with an oil of animal origin or with rapeseed oil), or in the
manufacture of margarine, when a greater percentage of soya
oil than of copra oil is allowed” (p. 10).
Traditional methods of pressing out the oil yield only
about half of that present in the seed (9% of the weight of
the beans); the rest is left in the cake, and this distracts very
much from its fertilizing value. “By gasoline extraction the
beans give up practically all their oil, which, as reﬁned by
this process, is a clear, pure liquid, hardly resembling the
muddy, dark oil produced in the old way” (p. 14).
Photos on unnumbered pages show: (1) Seven varieties
of soya beans: Large black, small black, large ﬂat black,
small ﬂat black, two green, and two yellow. (2) Soybean
root nodules. (3) A massive granite roller for crushing beans.
(4) “Steaming vat with grating on which [soya] beans are
placed in gunny bags during the steaming process.” (5)
Native bean press, showing cakes in receptacle and log
wedges driven in to press out the oil. (6) Modern bean press
[hand turned screw?] set up in bean mill. (7) Oil-motor
and crusher. (8) Modern crushing machinery. (9) Piles of
beans in sacks awaiting loading onto trains at Changchun.
(10) Color fold-out map titled [soya] “Bean districts of
Manchuria.” A schematic diagram (in the form of a rhombus
/ diamond) shows the probable relationships of the different
groups of soya beans based on their color. A beautiful
map, approximately 17 by 22 inches, is attached between
page 26 and page 27. “Wuchang” [not Wochan] is in the
area labeled “Yellow Beans” in the map. Other labeled
growing areas on the map include “Grasslands,” “White
eye,” “Black beans” [soy], “Maize” and “Green beans.” The
major railways, rivers, roads, and towns / cities (with their
Chinese characters) are shown. The major soybean markets
(underlined) are Fenghwa / Maimaikai, Kungchuling,
Changtufu, Tungkiangtze, Sinminfu, Tienchwangtai,
Newchwang, Kaiyüan, Tiehling, Mafengkow, Moukden,
Takushan, Antung, Harbin, and Shwangcheng.
Shaw ﬁnished writing this yellow book on 31 December
1910.
Note 1. This is the earliest document seen (July 2000)
that mentions the South Manchuria Railway Company
in connection with soybeans. This company was run by
Japan. According to the Encyclopedia Nipponica (vol. 22,
at “Minami”), the South Manchuria Railway Company
(Minami Manshu Tetsudo K.K.) was established in 1905
based on the Portsmouth Treaty ending the Russo-Japanese
War; Japan took over the rights to the railway from Russia.
The company started to actually run the railway in 1907.
Note 2. This is the earliest English-language document
seen (April 2013) that uses the term “frozen curd” to refer to
dried-frozen tofu.

Note 3. This is one of the earliest English-language
documents seen (Sept. 2006) that repeatedly uses the word
“bean” (not preceded by the word “soya”) to refer to the soya
bean.
Note 4. This is the 2nd earliest English-language
document seen (Oct. 2012) that uses the term “tou-fu p’i”
(regardless of capitalization or hyphenation) to refer to yuba.
Note 5. This is the earliest English-language document
seen (April 2012) that uses the term chiang-yu to refer to
Chinese soy sauce. Address: 4th Asst., Custom House,
Dairen.
295. Shaw, Norman. 1911. The soya bean of Manchuria:
Trade development, 1860-1909 (Document part). Shanghai,
Statistical Department, Inspectorate General of Customs.
China Imperial Maritime Customs. II. Special Series No. 31.
32 p. See p. 15-20. Also published by P.S. King & Son, 2
Great Smith St., Westminster, London SW, England. [6 ref.
Eng]
• Summary: A chronology of important developments:
1860–The earliest available import returns for Swatow show
379,009 piculs of beancake, valued at $783,762 and 61,154
piculs of soya beans valued at $107,235. [Note: 1 picul =
132.27 pounds weight.]
1861–When the ﬁrst British Consul at Newchwang, Mr.
Meadows, took up his residence there, he found the bean
trade an ancient and ﬂourishing institution. Yingtzu–the
new Newchwang–had been since 1835 a growing port of
shipment for the great coastal trade in beans and beancake on
which Manchuria’s prosperity has always depended. In 1861
only 34 ships visited Newchwang, but four years later 271–
most of which were engaged in the pulse [bean] trade entered
and cleared. The ﬁrst ﬁgures showing the amount of [soya]
beans brought into Newchwang from the producing districts
are those from the season 1861-62, when 1,450,000 shih (1
shih = 400 lb) came to the port.
1864–The ﬁrst export statistics from Newchwang are
recorded when the Customs Ofﬁce opens. In 1864 816,000
piculs of [soya] beans, 842,000 piculs of cake, and 7,312
piculs of oil were exported. The import of beans from
Newchwang to Swatow was more than double that of four
years previously. “By the British Treaty of 1858, which
opened Newchwang, the export of pulse and beancake
from that port and from Tungchow (Chefoo), in British
vessels, was prohibited; but this prohibition was removed by
agreement in March 1862, and the trade developed with great
rapidity.”
1868–The ﬁrst steam bean mill began operation at
Newchwang, but largely due to Chinese opposition it proved
a failure and was closed.
1880–An experiment was made with Manchurian
bean cake as fertilizer in the coffee plantations of Ceylon;
although a high opinion was formed of its qualities, the
expenses of the transaction were too great to warrant
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further trial. “In Hawaii the same obstacle prevented any
development of trade.”
1887–A major increase and turning point in the bean
trade with Japan.
1880s overview–”Even in the early days it was
recognized that the promising feature of the trade of
Newchwang was that the prosperity of the port did not
depend, as was the case at most treaty ports, on a country
already thickly populated and cultivated, but that the
increase year by year of the area of cultivation over vast
tracts of virgin soil would bring with it a corresponding
increase in external trade. That no striking development
of trade occurred for many years was due to the restrictive
policy of the Central Government, which until the ‘eighties’
discouraged immigration into Manchuria.”
1896–A “steam bean mill began working, and (unlike its
unfortunate precursor) met with instant success, which led to
the erection of others–one each in 1899, 1900, and 1901–so
that the output of cake and oil was largely increased by the
end of the century, the total output of these four mills being
15,600 cakes daily.”
1898–And 1899 were each record years, with exports
increasing 206% in ten years. In 1899 an import duty was
levied for the ﬁrst time on the beans and cake entering Japan,
but no adverse affect was felt.
1900–The ﬁrst careful survey of soybean production in
Manchuria was made by Sir. A. Hosie, who estimated the
amount at 600,000 tons; but Newchwang was no longer able
to control the whole trade, for Dalny, the terminus of the new
Chinese Eastern Railway line, was begun in 1898, and by
1902 the Russians were making strenuous efforts to attract
freight.
1905–After the Russo-Japanese war [Feb. 1904-1905],
which left the Japanese in possession of the Kwantung
peninsula, the rapid development of the bean trade became
a matter of course, and Dairen (the new name for Dalny)
soon rivalled Newchwang in its volume of exports. The
importation of beancake to Japan, which in 1899 amounted
to slightly over 2 million piculs, rose to 3 million piculs in
1905, to 4 million piculs the following year, and by 1908 had
reached the very high ﬁgure of 7¼ piculs, of which over 2½
piculs were imported from Dairen. There is a small export
trade from Russian Asia, while that from Chefoo is steadily
decreasing. A table shows the market value, per piece, of
cake imported to Japan from 1899 to 1909 (in gold yen).
From 1.26 in 1899 it rose to a peak of 1.64 in 1907, then
dropped to 1.18 in 1909.
To give the ﬂavor and style of this writing, we will
quote from the beginning of page 15: “Since the opening of
Newchwang to foreign commerce the records of the bean
trade have been kept, and it may be interesting to bring them
together into one compass in this report.
“When the ﬁrst British Consul at Newchwang, Mr.
Meadows, took up his residence there, in 1861, he found the

bean trade an ancient and ﬂourishing institution. Yingtzû–the
new Newchwang–had been since 1835 a growing port of
shipment for the great coastal trade in beans and beancake
on which Manchuria’s prosperity has always depended, and
the port was gradually superseding Kaichow and Chinchow,
whose junk trade with the South is described by Gutzlaff
in 1831. River junks capable of carrying 40 tons of grain,
and drawing 4 feet, brought the beans down the Liao and
loaded them into the great sea-going junks which, with
cargoes of 190 tons and more, set sail for the coast ports of
the southern provinces. The sugar plantations in these subtropical regions had for centuries drawn upon the northern
beancake for fertilising, and beans were needed also for the
southern mills, where their oil was extracted and used as a
substitute for ground-nut oil. The earliest available returns
for Swatow–those of 1860–show that 379,009 piculs of
beancake, valued at $783,762, and 61,154 piculs of beans,
valued at $107,235, were imported; by 1864, when the
ﬁrst port tables for Swatow were published, the import of
beancake had increased to slightly over a million piculs, of
which half came from Newchwang, nearly half from Chefoo,
and a small amount from the Yangtze ports. (The present
report deals only with Manchurian soya beans, but a passing
reference to those produced in other provinces may be
useful. In the Yangtze Valley the beans are of inferior quality,
and experiments with shipment to Europe have not met with
success, but there is a considerable production. In Shantung
they are grown, but the exportation from Chefoo, at one time
of some importance, has of recent years declined. A scheme
was in contemplation in 1909 to export Honan beans, which
come down the Yellow River, to Europe via Tsingtau, but the
expenses incurred were too great, and the quality on analysis
proved poor.)
“In 1864 the import of beans from Newchwang to
Swatow had risen to more than double that of four years
previously, and the other southern ports show similar
increases, the trade in foreign bottoms being now in
full swing. By the British Treaty of 1858, which opened
Newchwang, the export of pulse and beancake from that
port and from Tungchow (Chefoo), in British vessels, was
prohibited; but this prohibition was removed by agreement
in March 1862, and the trade developed with great rapidity.
In 1861, the ﬁrst year in the port’s history, only 34 foreign
ships visited Newchwang. but four years later 271–most of
which were engaged in the pulse trade-entered and cleared.
The diversion of the carrying trade from junks to the speedier
sailing vessels, or even steamers, under foreign ﬂags, caused
consternation among the owners of the native craft, and
efforts were made to revive the prohibitory enactments; but
without success, and in 1869 the prohibition, till then in
force, against exportation to foreign ports was withdrawn. By
that year the extent of the damage done to the junk trade was
past repair, for 1,143 fewer native vessels left the port than in
1867.” Address: 4th Asst., Custom House, Dairen.
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296. Shaw, Norman. 1911. The soya bean of Manchuria:
Beginnings of the European trade, 1904-1910 (Document
part). Shanghai, Statistical Department, Inspectorate
General of Customs. China Imperial Maritime Customs. II.
Special Series No. 31. 32 p. See p. 20-21. Also published by
P.S. King & Son, 2 Great Smith St., Westminster, London
SW, England. [6 ref. Eng]
• Summary: “During the Russo-Japanese war [Feb. 19041905] the vast armies which occupied the whole of South
and Central Manchuria depended for their cereal food largely
upon the local supplies, and a great impulse was given to
Manchurian agriculture at that time. But after the withdrawal
of the troops the cessation of local demand called, in
the natural course of events, for the discovery of a fresh
market, and especially so for the money crops of wheat and
beans. The market for these crops seemed at ﬁrst to be the
neighbouring one of Japan, and the trade via Vladivostock
[Vladivostok] received the earliest beneﬁt from the new
development; but when the post-bellum wave of depression
swept over Japan the demand ceased there, and it became
necessary to ﬁnd a new ﬁeld for the consumption of the
surplus supplies. Before the creation of this new situation
farmers had been content to plant small areas with but slight
annual increase, merely adjusting the supply to the restricted
demand; but the time was now ripe for a great development
of the trade.
“It was in November 1908 that Messrs. Mitsui & Co.
made the ﬁrst considerable trial shipment to England.
The result was so satisfactory that an order for a large
consignment followed, and in March 1909 the ﬁrst large
cargo–5,200 tons–was landed in Hull. Contracts were at
once made, as the suitability of the new oil seeds for many
purposes became known and the good condition in which
they arrived. During the season 400,000 tons were exported,
almost all to England, and ‘many of the large oil crushing
mills set their entire plant to work on the crushing of the
beans, to the exclusion of cotton seed, linseed, and other
oleaginous seeds; the supposed shortage of the ﬂax and
cotton crops in the United States and the anticipated shortage
of linseed in the Argentine, with the resultant scarcity of
cotton seed and linseed products, found the English market
comparatively unperturbed, for the reason that soya oil and
cake can supply most of the requirements as well.’ Messrs.
Lever Brothers, of Port Sunlight [near Liverpool], were
the ﬁrst soap manufacturers to use bean oil on an extensive
scale, and were followed shortly by others, so that the
demand increased to such an extent that for the new season
(1909-10) 50 steamers were chartered to load beans at
Dairen and Vladivostock, 300,000 tons, worth £2,000,000,
being contracted for in December alone.”
“The removal of the duty which had until this year
(1910) been imposed on beans in Germany, followed by
similar action on the part of the Canadian Government

(which is said to be desirous of obtaining soya beans as feed
for hogs, in order to revive the bacon trade), has opened fresh
channels for export and stimulated competition for the raw
material. But apart from this, the bean oil trade seems likely
to receive the most rapid development: the ﬁrst steamer to
carry away a cargo of the oil in tanks has recently visited
Newchwang. At present bean oil is carried in old kerosene
oil tins or drums; but the method is not very satisfactory,
complaints being made of loss by leakage. The tins cannot
be returned to Manchuria, for freight is too high, and casks
are not so suitable for stowing as tins in cases, so that the
solution of the problem of conveying the oil to Europe seems
to lie in the tank steamer, which would take the oil as a return
cargo.” Address: 4th Asst., Custom House, Dairen.
297. Fahrion, Wilhelm. 1911. Die Fettanalyse und die
Fettchemie im Jahre 1910 [Fat analysis and fat chemistry
in the year 1910]. Zeitschrift fuer Angewandte Chemie
24(6):241-54. Feb. 10. See p. 247. [4 soy ref. Ger]
• Summary: Discusses 4 publications concerning research
on the soy oil used as a drying oil, as for paints. Soy oil is
called Sojabohnenöl or Bohnenöl. (1) Farben-Zeitung. 1910.
Vol. 15, p. 1486. (2) Chemiker-Zeitung Repertorium. 1910.
p. 312. (3) Meister. 1910. Farben-Zeitung. Vol. 16, p. 20. (4)
C-Niegemann. 1910. Farben-Zeitung. Vol. 16, p. 75.
298. A Travers le Monde. 1911. Cultures exotiques: Le soja
[Exotic crops: The soybean]. 17(6):48. Feb. 11. Bound in the
back of Le Tour de Monde. [Fre]
• Summary: Two years ago the soybean suddenly assumed
an important role in world trade. Exports from Manchuria
have surpassed 500,000 tonnes. It is important as a food
in East Asia. “Naturally it constitutes an excellent feed for
animals, and soybean cakes are already highly praised.
One can extract from the soybean an oil, which easily ﬁnds
industrial uses. For this reason, soya becomes a high quality
industrial raw material. Soybean oil, which has an agreeable
odor and taste, is even well accepted in China and Manchuria
in culinary uses; but it is appreciated above all in England,
where this industry has been especially developed for the
manufacture of soap.
“Indochina can take an important place on the soybean
market which, in the ports of Dalny and Newchwang alone,
has exceeded 120 million French francs.”
299. Clerget, Pierre. 1911. La question du Soja [The question
of the soy bean]. Revue Generale des Sciences (Pures et
Appliquees) 22(3):100-01. Feb. 15. (Chem. Abst. 5:1637). [2
ref. Fre]
• Summary: Contains a brief description of the soybean
and discusses its commercial importance, distribution,
soil requirements, the value of the oil and its uses, and the
composition and commercial value of the cake. During the
past 2 years, the large amounts of soybeans exported from
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Manchuria to Europe have called attention to this plant. It is
cultivated all over China, but especially in Manchuria (in the
Liao Valley, where it is the second most important crop after
sorghum), Japan, Korea, and Indo-China. In China it is often
cultivated with maize; it demands a great of work, care, and
good soil. The main exports come from the Manchurian ports
of Newchwang and Dairen, and from Vladivostok. In 1908
some 859,200 tonnes of soybean and cake were exported
from Manchurian ports, up from only 88,900 tonnes in 1905.
Until 1908, Japan was the principal outlet for Manchurian
soybeans (615,900 tonnes), but at the start of that year,
exports to Europe began: 69,200 tonnes to Great Britain,
21,390 tonnes to France, 7,290 tonnes to Holland, etc.–for a
total of 204,440 tonnes.
According to chemical analyses made at the Colonial
garden of Nogent-sur-Marne, Manchurian soybean seeds
contain 17.64% oil and 33.5% protein; yellow varieties
contain more oil than black varieties. The soybean is used
as a forage plant and for soil improvement, but its most
important role in China and Japan is as a human food among
people who consume little meat. According to Bloch (1908),
it is most widely used in making a sauce [soy sauce] and a
cheese [tofu]. It is also used to make numerous pastes and a
sort of soymilk (lait de soja).
It also has industrial uses, thanks to its oil content of
16-18%. Indigenous mills can obtain only 8-10% oil, but
modern hydraulic presses can obtain 12-14%. The oil and
cake have made the soybean rise so rapidly on European
markets. The oil, which has an agreeable smell and taste,
is widely employed for culinary purposes in Manchuria.
In England, as in France, it is used in making soap and
margarine. It is more drying that cottonseed oil and can
likewise be used in making paints. Soybean cakes (Les
torteaux de soja) would give the same results as cottonseed
cakes in terms of milk yield from dairy cows. As a fertilizer,
they are used throughout Japan and on the sugarcane
plantations of southern China.
The soybean could be introduced to Indo-China where,
even if it has to compete against Manchurian soybeans, it
could be service locally for soil improvement in the rice
ﬁelds and as a food in the densely populated districts where
there is hardly any room for animals, or where the animals
have been decimated by disease. Address: Professeur à
l’Ecole supérieure de Commerce (Graduate School of
Commerce) de Lyon [France].
300. Radcliffe, John. 1911. Improvements in compositions
containing pitch. British Patent 4,589. Date of application:
22 Feb. 1911 and 18 Sept. 1911. Complete speciﬁcation left:
22 Sept. 1911. 2 p. Accepted: 23 Feb. 1912.
• Summary: On page 1 is the “Provisional Speciﬁcation No.
4589.” On page 2 is another “Provisional Speciﬁcation No.
20635.” The “Complete Speciﬁcation” is on pages 2-4.
“The object of the present invention is to manufacture

compositions approximating in properties to natural asphalts
or bitumens, such for instance as that known as ‘Trinidad’
that is to say fusible by heat but having a high melting or
softening point, and possessing softness or ﬂexibility, and
also the property of low contraction when cold or set...”
“For the purpose of the invention I may employ
cellulosic or woody matters naturally containing oils, for
example, seeds such as cotton seed, linseed, tung beans, soya
beans and the like. These will be reduced to a ﬁne state, and
the residual cake, after crushing to obtain the oils, may be
employed, such cake still containing oil. The cake may be
broken up and sieved to reject the large portions and then
added to melted pitch, or it may be ground up with hard
pitch. The mixture is well stirred up in a fused state, with or
without ‘dryers’, and may then be oxidised by well known
means producing well known effects on the seed oil and
increasing and improving the ﬂexibility and high melting
point of the ultimate product.” Address: Engineer and
chemist, “Maro”, Capel Road, East Barnet, County of Herts
[Hertfordshire, England].
301. Gardner, Henry A. 1911. Valeur de certaines huiles pour
peintures [The value of certain oils for paints]. Matieres
Grasses (Les) (Paris) 4(34):2114-15. Feb. 25. [1 ref. Fre]
• Summary: Because of the current high price of linseed
oil, attempts are being made to ﬁnd cheaper substitutes.
Experiments made at the Franklin Institute in Washington,
DC, USA, show that soy bean oil may be mixed with linseed
oil in paints in small proportions, but that paint made with
soy bean oil alone dries slowly and incompletely.
Note: The author’s name is written incorrectly below the
title of the document as “Henry H. Gardner.” Address: Asst.
Director of the Inst. of Industrial Research, Washington, DC.
302. Bulletin Economique de l’Indochine (Hanoi). 1911.
Une nouvelle source de caoutchouc artiﬁciel: l’huile de Soja
[A new source of artiﬁcial rubber: The soybean (Abstract)].
14(88):466-67. Jan/Feb. [1 ref. Fre]
• Summary: A French-language summary of an Englishlanguage article supposedly published in the Chemist and
Druggist (London) in 1910.
303. Christian Science Monitor. 1911. Rubber, once
removed. March 8. p. 28.
• Summary: “Artiﬁcial rubber, the manufacture of which
heretofore been found impracticable on account of the
prohibitive expense, may now be produced from the soy
bean;...” In Germany. “some one has obtained a patent with
the idea of making the white globose seeds that are spelled
soya and soja, as well as soy, take on the characteristics
of caoutchouc, and become amenable to vulcanizing, like
India rubber. Although the undertaking is yet to prove
remunerative, it will have the good wishes of people in many
different parts of the world. If a substitute for rubber can
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be manufactured at small expense, the demand for such an
article is likely to do more than keep pace with the supply.
Only recently prices of rubber were phenomenally high
[$2.30/lb], and the important place of that product in the arts
and manufactures is well understood... with the increase in
the output of automobile tires, the consumption of rubber has
grown tremendously.” The United States, which consumes an
estimated 101 million lbs of crude rubber each year, gets its
entire supply from foreign countries, especially in Africa, the
East Indies, and Brazil.
“Under the new process, the oil of the soy bean is
reduced to a thick, tough liquid by the addition of nitric acid,
then the liquid is further treated with alkaline solutions and
heated to 150 degrees. A tough, highly elastic product, like
rubber, is developed, and it can be vulcanized readily.”
304. Farben-Zeitung. 1911. Ersatzprodukte fuer Leinoel
[Substitute products for linseed oil]. 16(25):1338-40. March
18. [Ger]
• Summary: Linseed oil, despite its recent high price,
remains the best oil for making paints, varnishes, linoleum,
etc. However soya oil (Sojaöl) is also good and now plays a
major role in the paint industry; its characteristics resemble
those of Chinese wood oil.
305. Lecomte, Fernando Garcia. 1911. Improvements in
the manufacture of food products or beverage from the
soja bean. British Patent 7,232. 2 p. Date of application,
23 March 1911. Complete speciﬁcation left 25 Sept. 1911.
Accepted 25 March 1912.
• Summary: “The soja bean is rich in albuminoids and at
present the bean is crushed for its oil and the resulting cake
employed as cattle food. My object is to convert this crushed
cake of commerce from which as much as possible of the oil
has been expressed into a human food product and consists
essentially in roasting or torrefying it after being ground or
pulverised to change its ﬂavour or colour and in using the
same in a variety of ways, either plain or mixed with ﬂour
or other substance as a beverage or as an article of food, and
also in mixing therewith a quantity of vegetable butter to
produce a sweetmeat.”
The meal or ﬂour thus obtained may be mixed with
ordinary wheaten ﬂour or meal or other farinaceous material
for use in the manufacture of a bread, biscuit, or cake, which
is “of a high nutritive value, of a pleasing brown appearance,
and of appetising ﬂavour.”
For the preparation of a ﬂour for the manufacture of
bread, etc., the ground cake is preferably freed from the last
traces of oil by allowing it to stand in 95% alcohol for 24
hours, ﬁltering, and washing with alcohol. The oily residue
recovered from the alcohol may be used in the manufacture
of soap.
“For the manufacture of sweet-meats crushed cake of
soja bean when ground and torreﬁed [roasted] is mixed and

ground up with vegetable butter and when mixed in this
way with cocoa-butter forms an excellent substitute for
chocolate.”
Note 1. This is the earliest English-language document
seen (Nov. 2012) that uses the term “vegetable butter,” but
it seems to refer here to cocoa-butter. Note 2. This is the
earliest document seen (Nov. 2012) that mentions the use
soybeans as a chocolate substitute.
“For a beverage an infusion is made of the torreﬁed
soja bean meal or ﬂour similar to that of coffee.” Address:
Agricultural Engineer, Villa Louisiana, Bidirt, France.
306. Kida, Y. 1911. Inﬂuence of rice bran upon the manurial
value of phosphoric acid contained in oil cakes. J. of the
College of Agriculture, Tokyo Imperial University 1(3):36779. March. [4 ref. Eng]
• Summary: Oilcakes, especially soy bean cake, are widely
used as vegetable manures in Japan. They are used mainly as
a source of nitrogen fertilizer, however they are also a good
source of phosphorus in the form of phosphoric acid. Animal
sources of phosphoric acid (such as sardine, herring, ﬁsh
bones, and steamed bone meal) have been shown to be better
fertilizers than vegetable sources (such as rice bran, rape
seed cake, sesame cake, and soy bean cake). Table 1 shows
the manurial value of each of these animal and vegetable
sources relative to the control, double superphosphate “So
it seems quite desirable to enhance the manurial value of
phosphoric acid in vegetable manures; especially in oil
cakes, as they are very largely used.
According to the analysis of S. Tsuda (1909) “the
phosphoric acids contained in oil cakes are chieﬂy in three
forms: lecithin, nuclein and phytin, of which the last contains
the largest portion of phosphoric acid (P2O2). Table 2 shows
the amount of phosphoric acid in 100 parts dry matter in
soy bean cake and rape seed cake of: (a) Total phosphoric
acid. (b) Phosphoric acid in lecithin. (c) Phosphoric acid
in nuclein. (d) Phosphoric acid in phytin. Soy bean cake
contains 0.114% of phosphoric acid as lecithin.
“Prof. K. Aso and T. Yoshida concluded from their
experiments that the manurial value of lecithin is much
higher than that of nuclein and [sic, or] phytin, and the
inferior value of vegetable phosphoric acid as compared with
animal is accordingly well recognized.
“This brief recapitulation shows the desirability of
increasing the availability of phytin as a ﬁrst step towards
greater utilization of vegetable phosphoric acid for manurial
purposes. Prof. U. Suzuki and K. Yoshimura found that
an enzyme called phytase which splits phytin with the
production of a soluble inorganic phosphoric compound and
inosit, which is widely distributed in plants.
“As oil cakes are exposed to a high temperature to
facilitate the separation of oil, either by steaming or by some
other method, the activity of the contained phytase seems
to be greatly reduced, and it is therefore of some interest to
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investigate [how] the manuring value of the phosphoric acid
of oil cakes can be enhanced by mixing rice bran which is
known to contain much active phytin splitting enzyme. It
was with this object in view that the following experiments
were made under the direction of Prof. K. Asô.
Summary:
“I. The existence of phytase both in rape seed cake and
soy bean cake is certain, but its action in each case is very
small.
“II. Rice bran acts in such a way as to transform the
organic phosphoric compounds of the latter to simple
inorganic soluble ones, when mixed under suitable
conditions; thus enhancing the manurial value of the
phosphoric acid of the pressed cake.
“III. The above result can be obtained not only in the
pressed cakes freed from fatty matters, but also in the raw
state.” Address: College of Agriculture, Tokyo, Japan.
307. Tropical Life (England). 1911. [Soya beans used to
make synthetic rubber (Abstract)]. 7(3):42. March. [1 ref]
• Summary: In early March London newspapers reported
that a German patent had been secured for the manufacture
of a product to take the place of rubber, from the Soya bean
(Goessel and Sauer 1909. German Patent No. 228,887,
issued 25 Nov. 1910).
308. San Francisco Chronicle. 1911. Doctors rally to check
plague: Medical conference to investigate the dread disease
to begin in Moukden today. April 3. p. 3.
• Summary: “Peking, April 2.–The Chinese have made
elaborate preparations for the international medical
conference to begin at Moukden [Mukden] tomorrow to
investigate the plague.”
“Reports from the famine district say that many
missionaries are engaged in special efforts to save the
children from starvation. They have established orphanages,
and have been gathering together deserted children and those
who have lost their parents.
“The distributing centers are unable to supply sufﬁcient
rice for food, but are giving out [soy] bean cakes, generally
used as a fertilizer and to feed the cattle. Famine fever is
raging and it is said that the famine is worse than in 1906.”
309. Times (London). 1911. The soya bean. Its commercial
value as a cattle food. April 10. p. 18, col. 2.
• Summary: Within the last 2 or 3 years, the import of
the soya bean into this country has risen from a negligible
quantity to one of considerable importance. A full description
of the bean’s properties was given in The Times special Japan
issue, July 19, 1910, “but it may be useful to recall that it has
been cultivated for centuries in Manchuria for its oil, for its
use in making bean-cake, for its fertilizing properties, and
as a food. The trade is carried on chieﬂy through the three
ports of Dalny (Dairen), Vladivostok, and Hankau, and the

seeds are classiﬁed as grades 1, 2, 3, according to the port,
in the order named. Recently, a factory for the manufacture
of soya biscuits has been established at Hull, while in Paris
soya bread is used in the treatment of persons suffering from
diabetics. In other parts of the Continent also the bean’s
merits are well known. In Copenhagen, Denmark, it is
expected that there will be required, annually some 30,000
tons of bean [sic, beans] for one large factory.
“Swedish investigations prove the suitability of the
bean-cake as a very satisfactory food for milch cows. Similar
experiments have also been made in England at the Royal
Agricultural College, Cirencester, and at Newton Rigg Farm
College to test comparative values of soya bean-cake and
cotton-cake, the cost of the former being £6 10 shillings per
ton and of the latter £7 10 shillings. The yield was almost
the same, but the butter from the soya bean fed cows was
somewhat inferior in ﬂavour. Experiments for testing milk
supply and &c., were made in 1910 at the farm of Midland
Agricultural and Dairy College, Kingston-on Sea.”
310. Goessel, Fritz; Sauer, Arthur. 1911. Caoutchouc
artiﬁciel extrait de l’huile concentrée de soya et procédé
pour sa fabrication [Process for preparing a rubber substitute
from soya-bean oil]. French Patent 430,183. April 11. 3
p. Application ﬁled 11 April 1911. Under International
Convention 12 April 1910. [Fre]
• Summary: In this patent, soya oil is called huile de soya
and soybeans are called pois de Chine, pois de Japon, etc.
Note: This is the second earliest patent seen for industrial
uses of soy oil, describing the preparation of a rubber
substitute from soya-bean oil by 5 different processes: 1. By
treatment of the oil with nitric acid of speciﬁc gravity 1.14
to 1.40, as previously described in German Patent 228,887
of 10 June 1909. 2. By heating 40 parts of soya-bean oil with
7-12 parts of sulphur at 150º-190ºC. 3. By mixing 40 parts of
soya-bean oil, with 8-14 parts of sulphur chloride, preferably
diluted with benzene, heat being applied to start the reaction,
and the mixture cooled to moderate it when necessary. 4.
By heating the oil for some time to a temperature above its
boiling point, or by partially polymerizing the oil in this way,
and subsequently heating it with sulphur. 5. For use in the
manufacture of linoleum, by blowing heated air through it,
the usual additions being made. Address: Germany.
311. Sauer, Arthur; Goessel, Fritz. 1911. Artiﬁcial India
rubber, and an improved process of producing it from soya
oil. British Patent 9,045. Date of application: 11 April 1911.
3 p. Complete speciﬁcation not accepted. Date claimed under
Patents and Designs Act, 1907, being date of ﬁrst foreign
application (in Germany), 12 April 1910. See German Patent
228,887.
• Summary: “This invention relates to an improved artiﬁcial
india rubber, and process of producing it from soya oil (e.g.
oil expressed from the soya or soya bean grown in China,
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Japan, and other countries) and also other oils and fats
having similar qualities.”
Four examples are given, each of which is a formula for
making artiﬁcial India rubber using soya oil.
Although this invention was never patented in Britain,
it was patented in Germany. Address: 1. PhD, Zwingenberg,
Hessen; 2. PhD, Stockheim, Oberhessen, Both: German
Empire.
312. Poverty Bay Herald (Gisborne, New Zealand). 1911.
The soya bean. April 22. p. 2.
• Summary: “Will the soya bean ‘boom’ extend to Victoria?
[Australia], asks the Age [an Australian periodical]. Present
indications are that it will. In the meantime the bean is here
[in New Zealand], if not the ‘boom,’ and the plant is thriving
remarkably well. Last year the Department of Agriculture
obtained four tons of the seed from Shanghai, and planted
some on its experimental plot at Cheltenham, where the
bean attained a height of ﬁve feet on sandy soil, one variety
yielding 13 tons and another 12 tons to the acre.”
Note: Cheltenham is located just southeast of North
Shore City, in the Auckland region of New Zealand’s North
Island.”
“On different soil at Ballarat [a city in central Victoria,
Australia] an even more vigorous growth is shown. Mr.
J.M.B. Connor, Superintendent of Agriculture, said recently
that he considered the plant greatly beneﬁted the soil by
the nitrogen which the nodules extracted from the air. The
uses of the soya bean are manifold. A Chinese in Victoria
was handed a parcel of the beans to convert them into
merchantable goods. He made them into bottled preparations
known as soya milk, soya currants, soya cheese [tofu], straws
for making soup and soya curd, which the Japanese use as a
cure for sciatica.
Note. This is the earliest English-language document
seen (April 2013) that uses the term “soya cheese” to refer
to tofu. This is also the earliest English-language document
seen (April 2013) that uses the term “soya curd” however it
is not clear to what it refers.
“In Manchuria it is primarily utilised for its oil extract
and the manufacture of cake. The London Times reports that
soya beans are now one of the principal imports of Hull, and
are likely to seriously affect the importation of cotton seed.
Their value is widely recognised by soap makers. The ﬁrst
commercial crop was sent to Europe [from Manchuria] in
1906, and the requirements from Manchuria for the coming
season are estimated at 1,000,000 tons, worth £6,500,000.
That Victorian farmers are alive to the possibilities of the
soya bean is shown by the fact that Mr. Connor disposed of
two tons and a half of the seed in small lots in one day.”
Note: The meaning of “soya currants” and of “straws for
making soup” is unclear.
313. Bontoux, Emile. 1911. Le Soja et ses dérivés [The

soybean and its products]. Matieres Grasses (Les)
(Paris) 4(36):2195-99. April 25; 4(37):2239-43. May 25;
4(39):2326-29. July 25; 4(40):2364-66. Aug. 25; 4(41):240507. Sept. 25. [48 ref. Fre]
• Summary: Contents. Introduction. The plant: origin and
history, species and varieties, culture, and production: USA,
Japan, Manchuria, France, England, China, Korea, Indochina
(it is cultivated for the needs of the population in Cochin
China {especially in the provinces of Chaudoc and Baria},
Annam, Tonkin, Cambodia), Formosa, Java, India, Africa.
The soybean–a food plant: The plant, the seed, large table
showing many analyses from many countries of the chemical
composition of many soybean seed varieties.
Introduction to food products made from soybeans in
East Asia. Shoyu [soy sauce] (and koji). Miso. Natto (from
Japan). Le Tao-yu (a Chinese condiment also widely used
in Japan. It is a thick, clear liquid [sometimes] made from
black-seeded soybeans) Tao-tjiung (doujiang, from China).
Tuong (from Annam). Tofu. Li Yu-ying. Table showing
composition of powdered soymilk, fresh tofu, and soy ﬂour.
The soybean–an oilseed plant. The soybean as an
oilseed in the Far East. Table showing exports of soybean
cake and oil from various Manchurian and Chinese ports in
1908 and 1909. The soybean as an oilseed in Europe and
the United States. Table showing imports of soybeans to
various British ports in 1909 and 1910 (the leading port by
far is Hull, followed in 1909 by Liverpool, London, Bristol
Channel, Scotland, and Other ports {Rochester, etc.}). Table
showing exports of soy oil from Great Britain in 1910: To
Germany, Austria, Australia, USA, Belgium, Denmark,
Egypt, France, Holland, Italy, the Indies (Indes), Norway,
Russia, Sweden, other, total (115,372 barrels, each weighing
175 kg). Discussion of soy oil and cake in most of the above
countries.
Trade in soybean seeds: Mitsui Bussan, Manchuria,
England, China, Japan. Soybean cake.
Soy oil: Physical and chemical properties. Applications
and uses as food and in industry: Margarine, for illumination,
soaps, as a drying oil, paints and varnishes, linoleum,
artiﬁcial rubber. An extensive bibliography is at the end of
the last article in the series.
Note: This is the earliest document seen (May 2010)
concerning the cultivation of soybeans in Cambodia. This
document contains the earliest date seen for the cultivation
of soybeans in Cambodia (April 1911). Earlier documents
imply that soybeans were being cultivated in Cambodia by
1900, and it is highly likely that they were being cultivated
for at least a century before that time. Address: Ingénieurchimiste E.C.I.L., France.
314. Hattori, H. 1911. Ueber die Brauchbarkeit japanische
Soja als Kulturmedium fuer die bakteriologischen
Untersuchungen [On the usefulness of Japanese shoyu as a
culture medium for bacteria]. Botanical Magazine (Tokyo)
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25(291):97-103. [8 ref. Ger]
• Summary: The author refers to shoyu in German as
“Soja” and discusses one brand named Yamadju [Yamaju].
“Japanese shoyu was ﬁrst used by Prof. Miyoshi of this
Institute as a liquid cultural medium for various molds.
He recommended a mixture of 20 parts shoyu, 25 parts
concentrated cooked onion juice, 5 parts raw sugar, and
5 parts distilled water.” Address: Botanisches Institut der
Kaiserl. Universitaet in Tokyo.
315. USDA Bureau of Plant Industry, Inventory. 1911. Seeds
and plants imported during the period from January 1 to
March 31, 1910. Nos. 26471 to 27480. No. 22. 100 p. May 4.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“26643-26646. From Mukden, Manchuria. Presented
by Mr. Nelson T. Johnson, American vice consul-general
in charge. Received January 21, 1910. Seeds of each of the
following; quoted notes by Mr. Johnson:
“26643. Black, very similar to Cloud, No. 16790. ‘Ho
tou or Hei tou (black bean) as they are known colloquially.
These beans are used solely as food for cattle and horses.’
“26644. Olive brown. ‘Mo shih tou or the Mo shih bean.
This bean is mostly used for cattle feed. They also sometimes
extract the oil and use it for hair tonic.’
“26645. Green, very similar to No. 20854. ‘Ch’ing
tou or green bean. This bean is used to make bean curd, an
article of food much prized by the Chinese; the sprout of this
bean is also much liked.’
“26646. Yellow, very similar to No. 17273. ‘Yüan tou or
Huang tou (yellow bean). This bean forms the staple crop of
Manchuria, and is eaten by the natives in many ways. Oil is
also extracted from them and the residuum forms the bean
cake of commerce which is used so extensively in Japan for
fertilizer.’”
“26839-26840. From Kalgarh, Midnapur [Midnapore],
India. Presented by Mr. A.L. Keenan. Received February 17,
1910. Seeds of the following:
“26839. Large black seeded.
“Small black seeded.”
“26857\26858. From Shanghai, China. Presented by
Rev. J.M.W. Farnham. Received January 31, 1910.
“26858. Yellow”
“27194/27198. From Shanghai, China. Presented by
J.M.W. Farnham. Received March 25, 1910.
“27196-27198.
“27196. Large yellow seeded.
“27197. Large green seeded.
“27198. Black seeded.” Address: Washington, DC.
316. Teichmann, William C. 1911. Soya-bean industry in
Germany. Daily Consular and Trade Reports (U.S. Bureau
of Manufactures, Department of Commerce and Labor)
14(112):680-81. May 13.

• Summary: “The recent arrival at the port of Stettin, by
direct shipment from Vladivostok, of 4,823 tons of soya
beans, valued, according to the local press, at $166,600,
marks the entry into this market of a new raw material for
industrial exploitation.
“Following the example of Hamburg manufacturers,
Stettin capitalists have organised a company with a capital
of 1,500,000 marks ($357,000) for the utilisation of the
soya bean for industrial purposes. The removal of the
German duty on these beans in March, 1910, will develop
an industry of importance for several reasons: First, as a
competitor of linseed oil, soya-bean oil can be sold at a price
one-third lower than the former; second, as a valuable oil
for soap manufacture, where such oils can be substituted;
third, for cattle-feed purposes the residue remaining in the
process of oil extraction can compete with the American
cottonseed-oil cake. Meal can also be produced therefrom
which, when mixed in correct proportion with wheat ﬂour,
makes an edible bread or biscuit, provided the meal has been
manufactured by the extraction process, which removes the 8
per cent of oil present in the ordinary meal.
“Some analyses have shown the bean to yield as high
as 23 per cent of oil, but this is exceptional, and the average
percentage is ﬁgured to amount to about 17 per cent; loss in
manufacturing reduces this to 8 or 9 per cent. The ordinary
meal contains about 8 per cent of oil and 41 per cent of
protein, but by a reﬁning process 90 per cent of this oil can
be extracted, only 1 per cent of fat remaining in the meal,
which has about 45 per cent of protein and 28 per cent of
carbohydrates.”
“Uses of the bean–Its culture outside of China: In
Japan soya-bean oil [sic, soy sauce] is still used as a favored
aromatic constituent of sauces, and enormous quantities
are said to be absorbed there for this purpose. The bean
is much used as a spice [sic]. A cheese called tofu is also
prepared therefrom. The cakes are useful to a certain extent
as fertilizers and as fodder, although deﬁnite conclusions as
to the value of this feed have not yet been reached thus far...
Scandinavia has become the largest consumer of the cakes
made in England, Denmark alone having imported about
150,000 tons during the 1909 season.
“Efforts to cultivate the soya bean on European soil
have been made as far back as 40 years ago, especially in
Germany and Hungary, but as yet without success. Some
investigations resulted in the alleged discovery that all these
failures were to be ascribed to the absence of a speciﬁc
bacterium, present in the plants in Manchuria but absent
in those grown in Europe; in fact, not until this so-called
Knoellchenbakterium [root nodule bacterium] had been
cultivated in Japan and the seed inoculated therewith was
the plant brought to growth in Europe. In Italy and southern
France the cultivation of the bean is said to have shown
better results than in Germany.
“The demands made upon the yield in Manchuria, the

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 173
hinterland of Kiaochow, and Shantung have created the
necessity for the cultivation of this bean in other countries,
and the Tropics and subtropics, as best adapted, will probably
take up its production.”
Note 1. This is the earliest English-language document
seen (July 2016) that uses the term “cottonseed-oil cake”
(plural or singular) to refer cotton-seed cake.
Note 2. Stettin [Sczcecin] is the largest seaport in Poland
(as of July 2014); it is located on the Baltic Sea and the Oder
River. Address: Consul, Stettin.
317. Los Angeles Times. 1911. Industrial progress. May 28.
p. VI5.
• Summary: “A German patent has been granted for the
process of producing a substance to take the place of rubber
from the Soya bean. The process consists of treating the oil
of the bean with nitric acid, producing a tough liquid which
is further treated with alkaloid solutions and heated to 150
deg C. The product is a tough an elastic substance, very
similar to rubber and which can be vulcanized by the same
process as rubber.
“The London and China Telegraph says that a plant
has been erected at Marseilles [France] for the manufacture
of food products from the Soya bean. The amount invested
is $400,000, furnished entirely by the Chinese, who will
employ Chinamen only.”
318. Dahle, Alfred. 1911. Ueber das fette Oel der Sojabohne
[On the oil of the soybean]. Dissertation from University of
Jena. Published in Neustadt by J.K.G. Wagner (Wagnerschen
Buchdruckerei). 43 p. 22 cm. See Jena Dissertations 191011. v.1, no. 7. [28 footnotes. Ger]
• Summary: The author’s advisors were Prof. Dr. H.
Matthes, and Prof. Dr. Haussner. Contents: Introduction:
Nomenclature, history in Asia and Europe (Kaempfer,
Haberlandt), taxonomy, chemical composition, Maggi and
shoyu, miso, tofu, soy bread for diabetics, coffee substitute,
soy oil in China and Japan, in England and Germany, use
in soaps and as a substitute for linseed oil, constants (such
as iodine number), fatty acids, the work of Prof. Matthes.
Experimental part.
In Japan and China, two fermented products are made
from soybeans: Shoyu or bean sauce (Bohnensauce) and
miso. Shoyu is enjoyed with almost all foods as a seasoning,
and for quite some time has been exported in abundance to
England and America, where it is used in the manufacture
of English and American sauces. Shoyu is even used in the
well-known Maggi seasoning. With respect to its nutritional
value and stimulating effect (on the appetite), shoyu sauce
(Shoyu-Sauce) is somewhat comparable to meat extract.
For the preparation of shoyu sauce, milled wheat, soybeans
are broken into large pieces then cooked until half soft,
water, and table salt are combined in speciﬁc proportions
and allowed to ferment in large vats. The fermentation lasts

anywhere from 8 months up to 5 years.
The preparation of miso seems similar to that of shoyu
except that barley or rice are used [instead of wheat]
Moreover, in Japan, a type of raw cheese, so-called
“bean cheese” (Bohnenkäse), is made from soybeans (Soja);
in Japan it is called tofu (p. 8). (p. 8).
The experimental part of this dissertation (p. 14-43)
contains: Constants for both reﬁned and unreﬁned oil.
Speciﬁc gravity (Spezif. Gewicht bei 15ºC): 0.9260 /
0.9265
Crystallization point (Erstarrungspunkt): -11.5ºC /
-12ºC
Refractive index at 40º (Brechungsindex bei 40ºC):
1.4680 / 1.4680.
Potential angle of rotation (Spezif. Drehungsvermögen):
0/0
Acid value / number (Säurezahl): 5.711 / 1.713
Ester number
(Esterzahl): 186.589 / 192.587
Saponiﬁcation number
(Verseifungszahl): 192.3 / 194.3
Hehner’s number (Hehnerzahl): 94.07 / 95.52
Iodine number (Jodzahl nach v. Hübl bei 18 Std.
Einwirkung): 131.3
132.6
Reichert-Meissl number (Reichert-Meissl-Zahl): 0.7549
/ 0.7549
Polenske’s number (Polenske Zahl): 0.7843 / 1.0784
Elaidic acid reaction (Elaidinreaktionen): positive
Overview table of the daily effects of atmospheric
air, moisture and oxygen, on reﬁned and unreﬁned oils.
Investigations on removing the peculiar smell of the oil.
Obtaining the fatty acids and their constants from the oil.
Determination of the volatile fatty acids. Determination of
the oxyfettsaeuren / oxyfettsäuren using the Acetyl value
(Acetylzahl). Decomposition (Zerlegung) of the fatty acids
in saturated and unsaturated. Separation and characterization
of the unsaturated acids. The zinc-salt and ether method
of Bremer. Brominization of the fatty acids based on K.
Farnsteiner. Brominization using a combination of bromine
processes based on Hehner-Mittschell and Lewkowitsch.
Determination of bromide by the bromide content. Bromide
from the melting point of 113ºC. Bromide from the melting
point of 180ºC. Liquid bromide. Further investigations
to obtain pure dibromide. Investigations with the help
of Barium salts of the bromide and the dibromide using
tetrabromide not separated from Petrol-ether. Reduction
of the tetrabromides and the dibromides with zinc.
Investigations using the fractionated vacuum distillation
of linolic acid and the oleic acid to separate the one from
the other. Investigation of the ﬁrm, saturated portion of
fatty acids as obtained by Farnsteiner. Molecular weight
determination of acids from S.P. 60-61ºC. The unsaponiﬁable
parts of soybean oil. Separation of the unsaponiﬁable parts
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into ﬁrm and liquid parts. The ﬁrm part. Phytosterol-acetate.
Phytosterol-acetate tetrabromide. Determination of bromide
according to Liebig. Phytosterol-acetate from phytosterolacetate tetrabromide. Description of free alcohols from
phytosterol-acetate. Speciﬁc potential angle of rotation.
Combustion. Phytosterol reactions. Phytosterol-acetate
dibromide. Determination of bromide. Description of free
alcohols from phytosterol-dibromide. Combustion. Speciﬁc
potential angle of rotation. Phytosterol reactions. The liquid
portion of the unsaponiﬁable parts. Combustion. Phytosterol
reactions.
Investigations in separation of the liquid portion of
the unsaponiﬁable parts using digitonin [a glycoside].
Phytosterol-digitonin accumulation product. Phytosterol
reactions. Speciﬁc potential angle of rotation. Formation
of acetate from the accumulation product and bromination
of the same. Separation of the phytosterols from the
accumulation product. Phytosterol reactions. The resulting
unsaponiﬁable portion which contains no digitonin.
Combustion. Phytosterol reactions.
Biography: The author was born on 20 March 1884, in
Halberstadt, the son of a chemist, who was later the director
of a sugar factory. Address: Halberstadt, Germany.
319. Beltzer, Francis J.-G. 1911. Études sur la caséine
végétale du “soja” et ses applications [Studies on the
vegetable casein of soybeans and its applications]. Revue
Scientiﬁque 49(23):716-20. June 10. [4 ref. Fre]
• Summary: The author did his research in Cochin China
[today’s Vietnam], then a French colony. This is a very
original and important article.
Contents: Introduction. Vegetable milk [soymilk].
Vegetable cheese [tofu and fermented tofu]. Industrial
vegetable casein (La caséine végétale industrielle; i.e. soy
protein). Production of vegetable casein: Cleaning and
washing the soybean seeds, extraction of the oil (which can
be used in soap), extraction of the casein. Industrial [nonfood] applications of vegetable casein: Paint, paper coating,
Galalith, etc. Conclusion.
The preparation of vegetable milk and vegetable cheese
are widely practiced today in Cochin China and in Annam
[today’s North Vietnam], as recently discussed by Mr. Henri
Labbé in Revue Scientiﬁque (11 Feb. 1911).
Soymilk (lait végétal). After describing the process for
preparing soymilk, the author notes: This soymilk serves for
the feeding of infants and for general nutrition (Le lait sert
à l’allaitement des enfants et à l’alimentation génerale); it
can also be used for the production of a vegetable cheese
(fromage végétal).
Tofu (fromage végétale): When vegetable milk is treated
with a mineral salt or an acid, playing a role analogous
to that of rennet, it produces curds through coagulation,
resembling those of ordinary casein. By draining and
washing, one obtains a sort of white cheese (fromage blanc)

which plays a major role in the nutrition of the peoples of the
Far East. In Indochina the milk is coagulated by the addition
of a very small quantity of a powder called Tchach-Kao
or plaster [calcium sulfate], which comes from a selenite
pulverised by the action of ﬁre.
Tofu is generally eaten fresh, the same day it is made,
but it can also be preserved by salting or smoking. In Annam,
three main varieties of tofu are found: 1. Fermented tofu,
gray or yellow in color, with a ﬂavor resembling Roquefort
cheese; 2. White or salted tofu resembling goat’s cheese; 3.
Baked or smoked tofu, resembling Gruyere cheese. At the
market in Saigon, Chinese sell regular tofu to the natives for
one-tenth the price of Gruyere cheese.
Industrial vegetable casein: Defatted soybean meal
from oil presses is ground between millstones with cold
water to give a slurry that is ﬁltered to obtain soymilk. The
soymilk is heated to boiling, then calcium sulfate is added
to precipitate the protein, which is collected (just like tofu
curds) on ﬁlter cloths. The presscake is mixed with forage
and molasses, then fed to livestock. The curds are then
dissolved in diluted soda lye (sodium hydroxide), ﬁltered,
precipitated with acetic acid. The ﬁnely divided precipitate is
ﬁltered out, washed on the ﬁlter, left to evaporate in the open
air, then dried to a yellowish powder at a low temperature.
The casein thus obtained is white, and, from an industrial
viewpoint, very pure. It is insoluble in water, but soluble in
dilute caustic alkalies and in ammonia. It exhibits almost
precisely the same properties as the casein obtained from
ordinary milk. It is found on experiment to be susceptible of
the same industrial applications as animal casein, and may
come to largely supersede this because of lower cost. 100 gm
of soybeans yields about 25 gm of this “vegetable protein,”
which has both food and industrial uses.
Note 1. This is the earliest document seen (Aug. 2013)
concerning isolated soy protein. The author says that his
“vegetable protein” has both food and industrial uses.
Note 2. This is the earliest French-language document
seen (Jan. 2016) that uses the term caséine végétale du
“soja” or caséine végétale industrielle to refer to isolated
soy protein.
Industrial applications of vegetable casein: Like animal
casein, industrial vegetable casein, free of fat or buttermilk,
can be used in a host of applications. It can be used in
making paints, and for the preparation of moisture-resistant
products.
Note 3. This is the earliest document seen (Nov. 2017)
that mentions the use of soy protein in paints–later called
water-based paints.
It may be used also for the sizing (coating used to ﬁll
the pores) of paper, which consumes such large quantities
of ordinary casein. Being soluble in ammonia and caustic
solutions it is capable of forming a smooth and solid size.
Note 4. This is the earliest document seen (Nov. 2017)
concerning the use of soy protein as a sizing for paper. Sizing
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is used to ﬁll the pores of paper to make it glossy.
Other uses are in certain manufacturing processes in
the preparation of silks and artiﬁcial textiles, as well as
of rubber, leathers, plastic materials, ﬁlms, photographic
emulsions, etc.
Note 5. This is the earliest document seen (Oct. 2017)
concerning the use of soy protein to make silks, artiﬁcial
textiles, or other industrial (non-food) ﬁbers.
Note 6. This is the 2nd earliest document seen (Dec.
2001) concerning the use of soy protein as a raw material for
making plastics.
Large amounts of animal casein are at present employed
in the manufacture of ‘Galalith,’ from which are made
numerous objects which imitate articles made from ivory,
tortoise-shell, bone, horn, etc. The Soya casein, when free
from fats, is equally well adapted for these purposes.
Formol acts upon this casein in the same way as on
ordinary casein, rendering it insoluble. Hence it may be used
for the water-prooﬁng of fabrics, straw hats, etc., as well
as for the preparation of sizes and dressings... A solution of
vegetable casein and borax can be successfully utilized in the
process of calico printing.
It will be seen from the foregoing rèsumè, that the
fabrication of vegetable casein for industrial purposes has
immense possibilities, only exceeded in importance by the
alimentary value of its food products for man and for beast.
Note 7. Webster’s Third New International Dictionary
(1963) deﬁnes Galalith (a registered trademark)–as used
for a hornlike plastic [also resembling ivory or bone] made
from casein [milk protein] and formaldehyde and used
especially in making small molded objects (as buttons,
beads, or combs). Note 8. This is the earliest document
seen (Nov. 2017) that mentions Galalith in connection with
soy protein. Galalith, “a new horn-like product from cow’s
milk,” was sold commercially by Nov. 1905 and the process
was protected by patents “in all civilized countries” (Monthly
Consular and Trade Reports, USA. 1905. No. 302. Nov. p.
243.)
Conclusion: A Chinese factory has already been
established on the outskirts of Paris (at Vallées near
Colombes) to make food products based on soya (produits
alimentaires à base de Soja). This factory now produces tofu
(Caséo-Sojaïne) and the following food products: Soy ﬂour,
soy bread, soy sauce, sweet soya preserves (conﬁture de
Soja), soymilk (lait de soja), fermented soymilk (lait de Soja
fermenté), tofu (fromage de Soja), etc.
Note 9. We wonder: Was Beltzer inﬂuence more by Li
Yu-ying, or was Li inﬂuenced more by Beltzer? Both did
independent and original research, however by Dec. 1910,
some 6-7 months before this article was published, Li had
applied for two French patents and three British patents
which describe how to make various soy products in detail–
including many of those products described by Beltzer.
Therefore, we believe that Li inﬂuenced Beltzer more than

Beltzer inﬂuenced Li.
The Indochinese prepare, in addition, a fermented liquor,
a concentrated milk, an alimentary ﬂour, and a casein which
forms the essential food of the people... Many Europeans are
preoccupied with extracting part of the nutritive principles
that exist so abundantly in the seeds, for the feeding of
armies at war and of colonial troops... Hopefully the question
of food uses of soy will be taken up at the same time as the
manufacture of industrial casein, and that this will permit
the utilization of the immense resources that our Indochinese
colonies offer as raw materials.
Note 10. Later in 1911 this article was summarized in
Scientiﬁc American Supplement and printed as a special
booklet.
Note 11. This is the earliest document seen (May 2000)
that uses the term la Caséo-Sojaïne to refer to a food–
clearly to tofu. Li Yu-ying coined this term, apparently after
considerable thought and research. However the author
also uses the term fromage végétale to refer to tofu–perhaps
more generically. Martine Liguori, a native French speaker
who is interested in tofu, noted in an interview (May 2000):
“This term for tofu doesn’t sound foreign. Rather it sounds
somewhat scientiﬁc, learned, and upper-class, as from the
techno-elite. If you don’t know what it means, that’s because
you are not well enough educated. In France, people will
adopt something that is upper class, but they resist foreign
things–even foreign words. This whole idea originated in
France when Napoleon created the Grandes Ecoles (French
graduate schools) to develop an intellectual elite to replace
the royal elite.”
Note 12. This is the earliest document seen (April 2001)
that mentions dried tofu. Address: Ingénieur-chimiste.
320. Chemical Trade Journal (London). 1911. Soya-bean
industry in Germany. 48(1255):614. June 10. [1 ref]
• Summary: A summary, with several long extracts, of:
Teichmann, William C. 1911. “Soya-bean industry in
Germany.” Daily Consular and Trade Reports (U.S. Bureau
of Manufactures, Department of Commerce and Labor).
14(112):680-81. May 13.
321. Figart, D. Milton. 1911. Notes from Malaysia. Daily
Consular and Trade Reports (U.S. Bureau of Manufactures,
Department of Commerce and Labor) 14(135):1114-16. June
10. See p. 1116.
• Summary: “The valuable soya bean: The soya bean has
lately come into some prominence by reason of its extensive
uses in the manufacture of oil and soap, and also because it
forms return cargoes for tramp steamers bringing coal to the
East. Dr. Gilbert Brooke, port health ofﬁcer of Singapore,
describes some new uses for the article:
“’The object of this paper is to show that we have
at hand an article of diet which is cheap, which can be
grown over large areas of the globe, which is palatable,
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which is not attacked by any known insect or fungus,
which forms valuable by-products, and–most important
of all–which contains, more nearly than any other known
animal or vegetable substance, all the essential and properly
proportionate constituents of a perfect diet.
“’Rice is a very badly balanced food, consisting mainly
of starch, having next to no nitrogen, and hardly any fat or
salts. In this rice stands, in the scale of food values, almost
at the bottom, whereas the soya bean stands at the top. But
it is remarkable that nature and experience seem to have
taught rice-eating races that one of the best accompaniments
to rice is some form of leguminous food, such, for instance,
as dhal, the small yellow pea so much used by natives of
India. Following out this analogy it would seem to be most
desirable to foster among Asiatic races that depend mainly
upon rice as a staple the simultaneous consumption of the
soya bean as supplying in abundance those essential food
elements that can not in the least be derived from rice.’
“Among the economic products derived from the soya
Dr. Brooke enumerates these:
“’(1) Bean curd. A most nutritious jelly can be made
from the soya bean. This has been known and widely used by
all classes in north China for the last 2,000 years.
“’(2) Bean milk. The beans are dried, very ﬁnely ground,
and made into an emulsion with water. This forms a valuable
milk, which resembles cow’s milk in that it coagulates when
heated and acidiﬁed. The possibility of this is due to the
fact that the proteid is composed of casein, as in the case of
animal milk.
“’(3) Bean cheese. A nutritious cheese [tofu] is
frequently made in Japan from bean milk.
“’(4) Bean ﬂour. The dried and pulverized bean is most
valuable as a soup basis. It is also useful for making biscuits
and infant foods. Soya biscuits, produced by a Scotch ﬁrm,
are supplied on several P. & O. mail boats.
“’(5) Bean oil. There is a very high percentage of fat
in the soya bean. This is of commercial value. It is edible,
and also forms an excellent basis for candle and soap
manufacture.
“’(6) Bean cake. The seed cake left after expression of
the oil from the soya bean forms one of the most valuable
and rich cattle foods known.
“’(7) Bean sauce. The soya bean ground up and steeped
in vinegar or brine forms a basis for Worcestershire and other
sauces.
“’(8) Bean coffee. A substitute for coffee may be made
from the soya bean, by dry toasting and grinding it, then
adding boiling cow’s milk or hot soya milk.
“’(9) The straw surpasses in nitrogenous value that of
wheat or even hay. It is quite possible that the leaves or root
may have medicinal properties, but this has not yet been
worked out.’”
Note: This is the earliest document seen (Oct. 2017)
that mentions the use of soy oil to make candles. However

no description or details are given as to how the candles are
actually made. Were they made from hydrogenated soybean
oil? Address: Vice Consul General, Singapore.
322. Grey River Argus (West Coast, New Zealand). 1911.
News and notes. June 10. p. 6.
• Summary: “A German patent has been secured for the
manufacture from the Soya bean of a product to take the
place of rubber. The process consists in the reduction of the
Soya bean to a thick, tough liquid through the addition of
nitric acid. After further treatment with Alkaloid solutions,
the mixture is heated to 150 deg., giving a tough, highlyelastic product similar to rubber, which can be vulcanised by
the same process as rubber.”
323. Meyer, Frank N. 1911. Re: Soybean cake and oil. In:
Letters of Frank N. Meyer. 4 vols. 1902-1918. Compiled by
Bureau of Plant Introduction, USDA. 2444 p. See p. 1402,
1405. Letter of 22 July 1911 from Omsk, Siberia, to David
Fairchild of USDA.
• Summary: “I see you obtained some good soy beans from
Mr. E.C. Parker in Mukden [Manchuria]. In connection
therewith I enclose a clipping from the ‘Peterburger Herald’
in which it is stated that in one case the butter coming from
cows fed with soybean cake had a decided oil taste. Please
turn this clipping over to the specialist in charge of these
problems. I also read somewhere that in Marseilles [France]
they have made some very good soap from soybean oil.”
A subsequent letter of 21 Aug. 1911 (p. 1424) states:
“I am also enclosing a number of clippings. Some are quite
interesting, although old in years. There is one on Soy bean
oil manufacture in Odessa [Ukraine], for the specialist on soy
beans” [William Morse].
Note: This is the earliest English-language document
seen (Aug. 2016) that contains the term “soybean oil.” But it
is a letter written by a man whose native tongue is Dutch, not
English–although he speaks and writes good English.
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
324. Niegemann, C. 1911. Sojabohnenoel [Soybean oil].
Farben-Zeitung 16(44):2470-75. July 29. [10 ref. Ger]
• Summary: The author presents, in four large tables, a
very detailed comparison of many previous studies on the
composition of soybean oil, including many important
characteristics of oil when used for industrial purposes
(such as the iodine number, the Reichert-Meissl value, etc.).
Address: Laboratorium von Dr. C Niegemann, GmbH, Koeln
(Cologne) am Rhine, Germany.
325. Beltzer, Francis J.-G. 1911. Le lait végétal, la caséine
végétale et les produits industriels retirés des graines de
“soja” [Vegetable milk, vegetable casein, and industrial
products extracted from soybeans]. Revue de Chimie
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Industrielle et le Moniteur Scientiﬁque, Quesneville
22(259):209-15. July; 22(260):241-51. Aug. (Chem. Abst.
5:3597). Also published in Paris by Librairie Bernard Tignol
(1911). Bibliotheque des Actualites Industrielles, No. 144.
[13 ref. Fre]
• Summary: Contents (July): Introduction: Chemical
composition of the soybean and of soy oil. Fermented
soyfoods and koji: Li Yu-ying and his soyfoods plant
established near Paris (at Vallées, near Colombes), the
products it makes (tofu or soy casein {Caséo-Sojaïne},
soy ﬂour, bread, sauce, confections, milk, fermented milk,
tofu, etc.), soyfoods made in French Indochina. Soymilk
(lait végétal). Tofu (fromage végétal or to-fou): fresh tofu,
fermented tofu (La variété fermentée, which is gray or
yellow and has a piquant taste resembling that of Roquefort
cheese), white and salted tofu (which resembles a goat’s
cheese), smoked tofu (which resembles a gruyère cheese)...
(Aug): Industrial production of vegetable casein from
soybeans (cleaning the seeds, extraction of the oil), cost of
a plant to make vegetable casein, industrial applications of
vegetable casein: in paints, glues, paper coatings, plastics
resembling Galalith, conclusion.
An illustration (schematic drawing; p. 248) shows two
views (a cross-sectional side view and an overhead ﬂoor
plan) of a factory for producing vegetable casein, with a
capacity to process 10 tons of soybeans per day.
Note: This is the earliest document seen (Oct. 2017)
concerning the use of soy protein in glues or adhesives.
Address: Ingénieur-chimiste, Expert, Professeur de Chimie
Industrielle, France.
326. Gardner, Henry A. 1911. The practical testing of drying
and semi-drying paint oils. Proceedings, American Society
for Testing and Materials 11:641-49. Fourteenth Annual
Meeting. Held 27 June to July 1 at Atlantic City, New Jersey.
• Summary: The article begins: “The high price of linseed
oil during the past two years of over a dollar a gallon,
together with the unusual scarcity of this valuable oil, has
led many investigators into the ﬁeld of research, with a view
of discovering some mixture of other oils to partly replace

linseed oil. Many valuable contributions to oil technology
have resulted, but the makers and users of paints have
wisely demanded speciﬁc and authoritative information as
to the practical value of proposed mixtures before adopting
them. The Institute of Industrial Research, at the request of
the Paint Manufacturers’ Association of the United States,
has recently started a series of practical paint vehicle tests
designed to decide the question at issue.”
Describes in detail the method of conducting the paint
tests at Washington, DC, using 48 white-pine panels (each
2 by 3 feet) to form a fence. Soya bean oil, linseed oil (ﬁve
types), menhaden oil, perilla oil, and Chinese wood oil
(two types) were among the ﬁfteen oils tested. Soya bean
oil was used in 19 of the 43 oil tests (44.1%). Table 1, titled
“Analyses of oils used in vehicle tests” (p. 645), gives the
speciﬁc gravity, saponiﬁcation number, iodine number, and
acid number of each of the 15 oils.
The pigment formula selected for the tests had the
following composition: Basic carbonate white lead 20%,
sublimed white lead 30%, zinc oxide 35%, magnesium
silicate 10%, and barytes [barites; barium sulfate occurring
as a mineral] 5%. “It is for the purpose of causing oils to set
up to a hard ﬁlm in a short time that metallic driers in the
form of salts of manganese and lead, soluble in oil, are added
to a paint. Some oils require a large amount of drier, while
others require only a small amount.”
“Soya bean and perilla oils behaved like straight linseed
oil, the former being a little slower and the latter slightly
more rapid in drying properties.”
Photos show two views of the vehicle test fence at the
Institute of Industrial Research. The results will be known as
the paints age.
327. Maynard, Lester. 1911. Vladivostok bean trade. Daily
Consular and Trade Reports (U.S. Bureau of Manufactures,
Department of Commerce and Labor) 14(194):794-95. Aug.
19.
• Summary: “Before Manchuria was opened up and
connected by railway with the seacoast Manchurian beans
were of purely local importance and were used as food for
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both man and beast. The ﬁrst attempts to export beans were
made as early as 1902, principally to Odessa [in today’s
Ukraine], but the shipments met with little success, as the
market was not prepared for the beans in the raw state, and
the oil was not properly manufactured to stand competition
with other vegetable oils.
“This failure killed the export trade for several years,
and it was not until after the war–that is, during the season
of 1906-7–that attempts to export beans were revived and
small shipments were made to Japan. During 1906 the
exports were 16,130 tons of beans and 64,520 tons of cake,
and in 1907, 17,359 tons of beans and 26,605 tons of cake.
In Japan the bean cake was used as a fertilizer and the oil in
manufacturing.
“Beginning of direct shipments to Europe: About the end
of 1907 a St. Petersburg ﬁrm sent the ﬁrst shipments of beans
direct to Europe. In the meantime large shipments of beans
were being exported to Japan. The price at that time was
$5.75 to $7.65 per ton, and was sufﬁciently low to enable the
Japanese to import the beans in large quantities and reexport
to Europe; the expense of this transaction was from $1.50 to
$1.60 per ton.
“In 1908 the ﬁrst European exporters came to the Far
East, and as a result the Japanese transferred their interests
from Vladivostok and concentrated the exporting of beans
at Dalny, and attempted to keep the control of the European
market, but the European ﬁrms being ﬁnancially stronger,
opened ofﬁces at Harbin and began making their purchases
direct. The Chinese Eastern Railway, by introducing lower
freight rates, succeeded in attracting large shipments of beans
to Vladivostok for export, and to a certain extent stopped the
rapid growth of Dalny as a bean exporting point. According
to ﬁgures compiled by the London Exchange for the seasons
of 1908-9 and 1909-10 the exports were as follows: From
Vladivostok, 227,653 and 253,003 tons; Newchwang,
524,545 and 379,728 tons; Dalny, 717,945 and 556,983 tons,
respectively.
“The purchase of beans is still carried on through
Chinese dealers, and the exporters are not in a position to
come in direct contact with the purchaser. For this reason,
and because the beans come in various quantities from far
outlying districts, some of which are not properly equipped
for sorting, drying, and otherwise preparing them for export,
the beans arrive at the seacoast mixed with dust and sand,
and during the winter with snow, and in Vladivostok no
attempt is made to clean the shipments before exportation.
Certain precautions are taken in loading the beans on board
ship, such as the installation of ventilating tubes, but these
are not sufﬁcient to guarantee the cargo arriving in good
condition, as the beans are often frozen during railway
transportation, and after being loaded on board ship have to
pass through the Tropics on the way to market. Beans spoiled
in this way during the 1909-10 season amounted to 35,657
tons out of 253,003 tons exported from Vladivostok.

“Difﬁculty of shipping through Vladivostok: One great
drawback has been the shipment of beans by the railway
on platform cars. Despite the tarpaulins that cover the bags
snow sifts in, not alone between the bags, but into them, and
although the bags are brushed on arrival at Yeagersheldt,
the shipping port of Vladivostok, only the outside snow
is removed. Yeagersheldt is poorly equipped for handling
cargoes of this kind, and no facilities whatsoever exist for the
handling of beans in bulk. According to statistics compiled
by the Chinese Eastern Railway the capacity of the storing
facilities at Yeagersheldt is as follows: Six tea warehouses,
6,970 tons; 26 warehouses and sheds, 54,296 tons; open
areas, 11,590 tons; total, 72,855 tons. the capacity of these
storage places is based on the following estimate: Five
hundred pounds of beans in bags per square foot under roof,
and 360 pounds of beans in bags per square foot in the open.
“Another drawback to shipments from Vladivostok is
the lack of wharfage, there being room for only 5 steamers to
load at a time, and, as a rule, there are 2 steamers discharging
tea or salt or loading timber. The Chinese Eastern Railway
made efforts to control the loading of bean steamers by
requiring exporters to place this work in the hands of a
workmen’s society. This has been refused by the exporters,
with the result that private stevedoring has been organized
and the expenses reduced about 50 per cent. Regardless of
this, the expense of loading and other charges are very high,
amounting to $3.35 per ton. The exports of beans through
the port of Vladivostok from 1908 to May, 1911, were
as follows: 1908, 65,291 tons; 1909, 230,394 tons; 1910,
239,926 tons; 1911, 212,181 tons.” Address: Consul.
328. Scientiﬁc American Supplement. 1911. Extended
utilization of soya bean products: Milk, cheese, and a variety
of other products from a vegetable seed. 72(1859):115. Aug.
19. Summary of Beltzer 1911, in Revue Scientiﬁque. [Eng]
• Summary: “A Chinese factory has been established [by Li
Yu-ying] not far from Paris for the purpose of manufacturing
alimentary products from Soya, and it has already put on the
market Soya ﬂour, Soya bread, Soya sauce, Soya Milk, Soya
cheese, preserves, fermented milk, etc.”
“The well-known chemical engineer, F.J.G. Beltzer,
who has made a careful study of the whole subject, publishes
in the Revue Scientiﬁque a report of whose most important
features we present an abstract.”
“For purely industrial applications it is necessary, as
we have said, that the vegetable casein be entirely free from
fatty matters.
“In the industrial treatment of Soya, therefore, the
process is somewhat different. The 3 objects sought are: the
pure oil, the casein entirely free from oil, and the residuary
cake.
“The oil is extracted by pressing, and 2 grades are
obtained. The ﬁrst or purest is sold for edible purposes, while
the second is useful for soap-making and other manufactures
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where oils and fats are employed...
“The pure casein is prepared from the pulp which
remains after the extraction of the oil. The milky liquid
obtained by triturating the pulp with cold water, is ﬁltered
and treated with powdered gypsum. About 1 kilo of gypsum
per 1,000 liters of the liquid is used. The mixture is brought
to a boil and the resulting coagulate is drained and washed
in cloth ﬁlters. The casein thus obtained is dissolved in
a quantity of very dilute soda solution, so weak that the
reaction is either neutral or very slightly alkaline. The
solution is ﬁltered and then precipitated by acetic acid. The
ﬁnely divided precipitate obtained is ﬁltered out, washed on
the ﬁlter and ﬁnally dried at a low temperature.
“The casein thus obtained is white, and, from an
industrial point of view, very pure. It is insoluble in water,
but soluble in dilute caustic alkalies and in ammonia. It
exhibits almost precisely the same properties as the casein
obtained from ordinary milk. It is found on experiment to
be susceptible of the same industrial applications as animal
casein, and may come to largely supersede this because of
lower cost.
“Among the various uses to which it may be applied
we may mention its employment in painting, and for the
preparation of products having a resistance to moisture.
“It may be used also for the sizing of paper, which
consumes such large quantities of ordinary casein. Being
soluble in ammonia and caustic solutions it is capable of
forming a smooth and solid size.
“Other uses are in certain manufacturing processes
in the preparation of silks and artiﬁcial textiles, as well as
of rubber, leathers, plastic materials, ﬁlms, photographic
emulsions, etc. Large amounts of animal casein are at present
employed in the manufacture of ‘Galalith,’ from which are
made numerous objects which imitate articles made from
ivory, tortoise-shell, bone, horn, etc. The Soya casein, when
free from fats, is equally well adapted for these purposes...
“It will be seen from the foregoing résumé, that the
fabrication of vegetable casein for industrial purposes has
immense possibilities, only exceeded in importance by the
alimentary value of its food products for man and for beast.
“The residuary cake left after the extraction of both
oil and casein still retains sufﬁcient nutritive qualities to be
useful as an addition to the feed of animals.”
Note 1. This is the earliest English-language document
seen (Oct. 2013) that uses the term “soya cheese” to refer
to what was probably fermented tofu, but which could have
been a Western-style cheese.
By 1905 Li presented a paper (in French) describing
how he had tofu to make “Fermented cheese (Le fromage
fermenté). Its color is white, yellow, or gray, and it ﬂavor is
very strong, like that of Roquefort.” In Dec. 1910 he applied
for British Patent 30,275, titled “Vegetable milk and its
derivatives.” It was accepted / issued on 29 Feb. 1912. It
stated: “For obtaining fermented cheese such as roquefort

[Roquefort], parmezan [Parmesan], romatour [Romadur,
Rahmatour], camambert [Camembert], and gruyere, suitable
ferments are employed.”
Note 2. This is the earliest English-language document
seen (Dec. 2017) that uses the term “vegetable casein” or the
term “pure casein” to refer to an isolated soy protein product,
which is used for industrial purposes.
Note 3. This is the earliest English-language document
seen (Nov. 2017) that uses the term “silks” (or “silk”) to refer
to spun soy protein ﬁber used like a textile ﬁber.
329. Lipman, Jacob G.; Brown, P.E.; Owen, I.L. 1911.
The availability of nitrogenous materials as measured by
ammoniﬁcation. Zentralblatt fuer Bakteriologie. Series 2.
31(1/4):49-85. Aug. 23. [Eng]
• Summary: One section of this article is titled “The
Ammoniﬁcation of Substances of Vegetable Origin.” 3
gm of ground soy beans (containing 5.93% nitrogen) were
mixed with soil. The total nitrogen in the material was
179.9 mg. After 7 days of decomposition by ammonifying
bacteria, 70.8 gm of ammonia nitrogen was found. 39.79%
of the nitrogen from the ground soy beans was recovered
as ammonia. Address: Soil Lab., New Jersey Agric. Exp.
Station, New Brunswick, New Jersey.
330. Boulter, R. 1911. Japan. Report for the year 1910 on the
trade of Japan. Diplomatic and Consular Reports, Annual
Series (Foreign Ofﬁce, Great Britain). No. 4768. 87 p. Aug.
See p. 62.
• Summary: A table titled “Return of principal articles of
import into Japan during the years 1908-10” has a category
“Manures” (p. 62) of which the largest items are as follows:
“Oil cake–[Soy] Bean.” Imports of this cake rose from
461,950 tons in 1908 to 575,180 tons in 1908, then decreased
to 395,582 tons in 1910. Imports of phosphorite rose from
119,169 tons in 1908 to 166,896 tons in 1910. Imports of
ammonium sulphate rose from 66,445 tons in 1908 to 68,813
tons in 1910.
331. Li, Yu-ying. 1911. Procédés et dispositifs pour la
transformation intégrale du soja [Processes and apparatus
for the complete transformation of soybeans]. French Patent
433,986. Application ﬁled 6 Sept. 1911. Granted 20 Jan.
1912. [Fre]
• Summary: The beans, freed from stones and decorticated,
are passed into a pipe from which they are withdrawn,
through a number of branch-pipes, to be converted into ﬂour
(by dry grinding and bolting) suitable for bread-making,
etc. They are also converted into oil and press-cake, or
into “milk” (by wet grinding and pressing) and press-cake
[okara], or into sauce, or after roasting into “coffee” or
“chocolate.” The “milk” may be concentrated or reduced to
powder, or converted into “cheese,” or into sauce, or it may
be used for the preparation of casein (sojalithe, for various
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industrial uses). The cake obtained on expressing the “milk”
may also be used for the preparation of casein, and the cake
obtained on expressing the oil from the bean serves for the
preparation of “milk” or meal.
Soybeans can be used in seven different food industries:
(1) Milling. (2) Dairy and cheese. (3) Baking, pastry, and
pâtes. (4) Confectionery. (5) Chocolate. (6) Charcuterie–Pork
butcher deli business. (7) Preserves and canned foods.
They can also be used for industrial (non-food) uses
in: (1) The casein industry (Caséinerie, incl. sojalithe for
various industrial uses). (2) The oil industry (Huilerie, incl.
soap, paint, candles {bougies}, and artiﬁcial rubber).
Note: This is the 2nd earliest document seen (Oct. 2017)
that mentions the use of soy oil to make candles (one of two
documents). However no description or details are given as
to how the candles are actually made. Were they made from
hydrogenated soybean oil? Address: Resident in France
(Seine).
332. H.L. 1911. Le Haricot soja ou Fève de Mandchourie:
Cultures exitoques [The soybean or Manchurian bean: Exotic
crops]. A Travers le Monde 17(36):288. Sept. 9. Bound in the
back of Le Tour du Monde. [Fre]
• Summary: Contents: Introduction. Its utilization by the
Japanese: Fertilizer, oil, and oil cakes. Its utilization by
the Annamites [Vietnamese]: Milk and cheese. How will
soybeans be used: The ﬁrst exports to Europe. Some ﬁgures
on the present trade in soybeans. The Germans are becoming
masters of the European soybean market. Soya in France: It
is utilized by foreigners.
Concerning the Germans: “Until the spring of 1909,
the Japanese were the masters of the soybean market. Some
German companies have in turn entered into competition in
places of production, and there followed a rather signiﬁcant
rise [in production]. There resulted as a counter-measure
some soybean cultural trials in terrains that seemed favorable
to them in China. The result of these trials is not yet known.
“Be that as it may, the Germans hasten to assume ﬁrst
rank among the importers of soybeans in Europe.
“In effect, it follows from a report published by The
Chemical Trade Journal (10 June 1911. p. 614 [quoted from
the U.S. Consular Report]) that the port of Stettin recently
received from Vladivostok a shipment of 4,823 tonnes
(metric tons) of soybeans; the manufacturers of Stettin have
established a society with capitalization of 1,875,000 francs
for the utilization of this product.
“Its importation into Germany duty-free will favor its
use for several reasons: ﬁrst, soybean oil, a substitute for
linseed oil, can be sold at a price that is one-third lower;
secondly, it can be used in soap-making; thirdly, the cakes
remaining after the extraction of oil can be used to feed
livestock in the same way as cottonseed cakes. Finally, after
the appropriate extraction of oil, the pulp, reduced to a ﬂour
and mixed with cereal ﬂour, yields an edible bread or biscuit.

“The nascent industry in Germany of cottonseed oil,
ﬂour, and oil cakes, whose primary material is cottonseed
imported from America, will have before long to struggle
against the formidable competition of soybean products.”
Concerning soya in France. “Soya (soja) is hardly
known in France except by a few products that are found
in certain food stores and that are bought sometimes, but
without realizing their origin. (Footnote: Notably many ﬂour
products whose fortifying qualities are incontestable.)
“For, there would be every advantage to introduce
this industry into our country where the mechanical and
chemical resources would permit an improvement of yields.
The example, moreover, is already given, not by French
industries, but by the Chinese, who have established a
factory at Vallées, Colombes, near Paris, where a Chinese
workforce, exclusively employed, make all types of soybased food products.
“Our industries would draw great proﬁt from entering
this path and not allowing themselves to be surpassed by
German chemistry any longer.”
333. Meister, R. 1911. Die Verwendung des Sojabohnenoels
in der Firnis-Industrie und verwandten Branchen [The use
of soybean oil in the varnish industry and related branches].
Farben-Zeitung 16(50):2797-98. Sept. 9. [Ger]
• Summary: During the periods of the rise in prices of
linseed oil, soybean oil, which ﬁrst appeared early last
year in large quantities on the German market, has turned
out to be a substitute for linseed oil that can be used for
many purposes. In the soap sector, it is currently ﬁnding
extensive use, and in the varnish industry and in the related
manufacturing branches, it has been used with success. With
its drying ability, however, which matters primarily with this
type of use, it lags very signiﬁcantly behind linseed oil, but
with a suitable treatment, a very usable drying effect can be
achieved all the same with the [soy] bean oil. In this respect,
it is at the same level with poppy seed oil and sunﬂower seed
oil, both of which are likewise used for varnish purposes
especially in their countries of origin. In addition, poppy
seed oil is in fact also ﬁnding use in Germany for ﬁner artist
paints and with white paints, and it completely meets the
demands that have to be made in this regard for its drying
power (Trockenkraft).
Bean oil comes into consideration ﬁrst and foremost
for the production of artist varnishes. It completely goes
without saying that with the boiling of varnish, the drying
agents with the greatest effect have to be used, but on the
other hand, care must be taken not to overload the oil with
oil drying agents. Speciﬁcally, a surplus of lead compounds
can have a damaging effect to such an extent that as a result
of this, the skin of the varnish from bean oil, which in and
of itself is already rather soft, becomes even softer and also
stickier.
According to my experiences thus far, the [soy] bean
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oil varnishes also become rather dark as a result of the lead
compounds and in addition they mostly are more greatly
inclined toward the formation of sediment than linseed oil
varnishes that were prepared the same way. Furthermore, it
does well to apply a somewhat higher temperature with the
boiling of varnish than with linseed oil, in order to cause a
more intimate bonding of the oil and the oil drying agent.
As I already indicated in an article about soybean oil
in Vol. 15, no. 33 of this journal, pure bean oil and also
bean oil varnishes frequently do not dry smooth, but rather
they run together on the surface that is painted with them.
This circumstance which, however, does not always make
itself noticeable, as well as the softness of the varnish skin
make it appear to be advisable to then not use bean oil
varnishes themselves in pure form if a speedy drying of the
paint also does not matter. All of these ills diminish if the
oil is processed as a varnish mixed with linseed oil. Just an
addition of 30 percent linseed oil causes better drying and the
formation of a ﬁrmer varnish skin. Most favorable, though,
is naturally using even more linseed oil. A mixture of 2 parts
linseed oil varnish and 1 part bean oil varnish does in fact
still dry somewhat more slowly than pure linseed oil varnish,
but it yields good paints that satisfy most demands and also
does not carry along in and of itself any disadvantages with
regard to the absorbability of colors. Within that context,
the manufacturer is in the position to produce such a varnish
very substantially cheaper than pure linseed oil varnish.
As far as the manufacturing of these [soy] bean oil
varnishes is concerned with respect to blended varnishes, it
is thus recommended to ﬁrst of all boil each of the soybean
oil and the linseed oil by itself into a varnish and then to
mix the ﬁnished varnishes together in the proportions as
listed above while still warm. I have also had the experience
with some other oils that do not dry well that the drying
power is better with a blend with linseed oil if both oils
are treated separately and only mixed after the completion.
I am, however, not in the position to provide a plausible
explanation for this.
The linseed oil varnish is prepared as usual, in the best
case through the addition of 3 percent of resinate, melted
lead manganese in extract form at 140ºC.
The bean [soy] oil is heated to approximately 110-120ºC
and a strong stream of air is blown through the oil at this
temperature for around an hour, then the heat of the contents
of the cauldron is increased to around 170º C and, while
stirring well, 5 percent of the aforementioned oil drying
agent is added, likewise in extract form (dissolved at a ratio
of 2:3 in bean oil). After the dissolution has occurred, the
varnish is allowed to cool while being stirred continuously.
After the temperature has sunk to approximately 120ºC, the
stirrer is set aside and the varnish is left to rest. After several
hours, one part of bean oil varnish is mixed with two parts
of linseed oil varnish at the same temperature. After two or
three days, the blended varnish that has been manufactured

in this way is clear, transportable, and ready for use.
For the manufacturing of so-called “varnish substitutes”
from hardened resins, drying oil, and thinning agents,
soybean oil is likewise very well suited. For this purpose, it
is subjected to the same manner of treatment as linseed oil,
that is, the oil and the resin are melted together and heated
to 220-240ºC until the lacquer has taken on the necessary
strength. Light-colored varnish substitutes cannot, however,
be produced very well with bean oil.
Soybean oil can also be used for the production of
letterpress printing varnishes (Buchdruckﬁrnissen), but on
the other hand it is poorly suited for lithograph varnishes and
not at all suited for all those purposes with which it matters
to attain very “speedy” varnishes. Bean oil can in fact be
polymerized very well, but not to the same degree as linseed
oil. Higher temperatures have to be used in general if one
wishes to produce a [soy] bean oil stand oil, and one can go
up to 340ºC without the risk of spontaneous combustion.
Probably as a consequence of the lack of linoleic acid and
because of the high content of non-drying components,
bean oil does not, however, thicken to the degree of linseed
oil, it also does not become so “smooth”, but rather more
of a buttery consistency. Furthermore, as has already been
indicated multiple times, the varnishes turn really dark.
In my opinion, it is also not suitable for the production
of linoleum for the same reason, both with regard to milling
and the Taylor process. In any case, the oxidation of the oil
is not to be brought to the same degree as with linseed oil.
I would, however, leave it open as to whether it isn’t also
suitable in this sector up to a certain degree for blending
purposes. I am aware that experiments have been conducted
in this direction. But to my knowledge, favorable results
have not been arrived at.
Taking up the article by Niegemann in no. 44 of this
journal, to conclude I wish to remark that it is currently
very difﬁcult even for an experienced specialized chemist to
provide information with certainty on blends with [soy] bean
oil in varnishes and that because it is unfortunately also very
frequently mixed with so-called “pure linseed oil varnish”,
it would be very desirable if Niegemann or someone else
were to be successful in establishing a really certain proof of
bean oil. The gentleman concerned would be making a great
contribution if he were to make it possible to energetically
counter the repeatedly dishonest use of soybean oil. The task
is not an easy one, as I myself have experienced, it involves
above all else time and leisure and furthermore a sufﬁcient
quantity of experimental material of the most varied
provenance, the latter especially because the individual
varieties of bean oil chemically differ very greatly from each
other.
To conclude, the very interesting fact should still
be mentioned which, to my knowledge, has not yet been
referred to, that in Africa, the soybean is cultivated not only
in British West Africa, as has been indicated, but also in
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Northern Cameroun. In addition to purposes of food, the
oil there in these areas that have been greatly inﬂuenced
by the Arab culture also serves, as was reported to me by a
gentleman who has stayed in Cameroun for a lengthy period,
purposes of painting and furthermore for the preparation of a
kind of writing juice (Schreibsaft), or indeed more correctly
India ink, the manufacturing of which is treated by the
“scribes” there as a great secret.
Translated by Philip Isenberg (MM, CT), Long Beach,
California.
Note 1. This is the earliest document seen (April
2015) concerning soybeans in Cameroun [Cameroon], or
the cultivation of soybeans in Cameroun. This document
contains the earliest date seen for soybeans in Cameroun, or
the cultivation of soybeans in Cameroun (Sept. 1911). The
source of these soybeans may well have been Germany, since
Cameroun was controlled by Germany from 1884 to 1916
and soybeans had been cultivated in Germany since 1878.
Note 2. Mitau is the German name for Jelgava / Yelgava
on the Lielupe River in today’s southern Latvia. In 1561
it became the capital of the duchy of Courland, which
fell under Russian rule in 1795. In Nov. 1918 Latvia was
proclaimed an independent republic, formed chieﬂy from
Courland and Livonia. In 1920 it was recognized by the
USSR and in 1921 joined the League of Nations. On 3 Aug.
1940 it was annexed by the USSR. Address: Dipl.-Ing.,
Mitau [Jelgava / Yelgava, Latvia].
334. Agricultural J. of the Mozambique Company. 1911. The
soya bean. 1(3):101-03. Sept.
• Summary: Contents: Introduction. Cultivation. Harvesting.
Storing. Yield. This article begins: “The Soya bean (Glycine
Hispida) was practically unknown on the European market
at the beginning of 1908, but since that time it has become
an article of considerable interest to oil-seed crushers and
others, as will be realised from the fact that recently over
4,000,000 bags of the yellow variety have been imported into
Europe from Manchuria alone.
“Such ﬁgures (added to the fact that the demand is still
very greatly in excess of the supply, and that the former
is likely to increase considerably) will no doubt create
more than a passing interest in the minds of farmers in
this Territory, and it would therefore seem that the time is
opportune when a few notes on the cultivation, harvesting,
&c., of this legume may be useful”(p. 101).
Most of the rest of the article is general information, but
with a few sentences are relevant to Mozambique: “In this
Territory probably the best time to plant is in February, thus
allowing the crop to be harvested during the dry season”
(p. 102). “It is unlikely for some time to come that farmers
in this Territory will desire to plant the bean for any other
purpose than that of producing crops for export, so it is
hardly necessary to refer further to other phases of Soya bean
culture” (p. 102).

“The average yield in America works out at about 1,600
to 2,500 kilos per hectare, although the latter ﬁgure has in
exceptional cases been exceeded. In 1920 as much as £8 10s.
per ton (c.i.f. London) was realised, due to a shortage in the
supplies of linseed; but the price ordinarily ranges from £6 to
£7.”(p. 103). The last three sentences read:
“The Soya bean has proved itself to be so well adapted
to the manufacture of oil, oilseed cake, soap, margarine,
candles, ﬂour and a variety of other articles that it would
seem certainly to merit the serious consideration of
agriculturists in this Territory.
“Messrs. Lever Bros., Durban, Natal [South Africa], are
interested in the production of oil from Soya beans, and are
offering 10s. 3d. [10 shillings, 3 pence] per bag of 200 lbs.
(f.o.r. [free on rail] at Durban).
“It is hoped to distribute small lots of various varieties
of Soya beans to farmers in this territory, so that the above
notes on the method of cultivation and harvesting should be
useful to those experimenting for the ﬁrst time this season.”
Address: Mozambique.
335. Butler, William James. 1911. An improved India-rubber
substitute. British Patent 23,210. Date of application: 20
Oct. 1911. 2 p. Complete speciﬁcation left: 22 April 1912.
Accepted: 20 Dec. 1912.
• Summary: On page 1 is a “Provisional Speciﬁcation.” On
page 1-2 is a “Complete Speciﬁcation.”
“My invention relates to an improved india-rubber
substitute.
“According to my invention I boil a mixture of hard
tar and bitumen to a temperature of say 200º Fah. and then
add thereto a proportion of soya oil boiled to about the same
temperature. To this mixture I then add a proportion of
vaseline parafﬁne wax or the like, the whole mass being then
boiled to a temperature of, say 400º Fah. The resulting mass
when cool is of a viscid nature somewhat resembling rubber
in its raw or natural state.
“To render this substance suitable for commercial
purposes, or in other words to vulcanize the same, I admix
therewith powdered talc or the equivalent, powdered
asbestos, oxide of magnesia, kauri gum, and ﬂowers of
sulphur, and heat the mass sufﬁciently to obtain an intimate
mixture of the various ingredients. This mixture can then be
moulded to form any desired article and vulcanized under the
usual conditions of temperature and pressure.
“In practice I have found that the above mentioned
ingredients can be advantageously used in the following
proportions:
“Hard tar 8 ozs.
“Bitumen 9 ozs.
“Soya oil 8 ozs.
“Vaseline 3 ozs.
“Talc 10 ozs.
“Powdered asbestos 7 ozs.
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“Oxide of magnesia 2 ozs.
“Kauri gum 2 ozs.
“Flours of sulphur 6 ozs.” Address: 1. Civil Engineer,
29, Glenshiel Rd., Country of Kent [England].
336. Stanstead Journal (Rock Island, Stanstead, Quebec,
Canada). 1911. Farm and ﬁeld: Export of soy beans from
Japan. New industries are created. Nov. 2. p. 4.
• Summary: “Since the war between Japan and Russia, the
export of soy beans from the East to Europe has largely
increased. At one German port alone, we are told, 4,823 tons
of these were imported in one shipment. The oil from these
beans is said to be one-third cheaper than linseed and can
be used for making soap and many other products including
food. The bean meal is used for cattle feeding and also mixed
with ﬂour for human food. In fact, few agricultural products
have made such changes in both farm and manufacturing
industries as the soy bean promises to do in Europe.
“The soy bean has been grown in a comparatively small
way in Ontario. It is not only a soil improver, but a very rich
food, ranking with linseed.”
337. Fritz, Felix. 1911. Linoleum aus festem Holzoel
[Linoleum from ﬁrm wood oil]. Kunststoffe 1(22):423-24.
Nov. 15. [3 ref. Ger]
• Summary: When making linoleum from wood oil, up to
50% linseed oil, soybean oil (Sojabohnenöl), etc. can be
substituted for the wood oil. Address: Dipl.-Ing., Bremen IV.
338. J. of the New Zealand Department of Agriculture. 1911.
The soya bean. Its possibilities in commerce. 3(6):487-88.
Dec. 15. [1 ref]
• Summary: “In a recent communication to the Department,
the High Commissioner in London conveys much interesting
information of the soya-bean industry. This bean, which is
taking a commanding position in the Old World [Europe]
as a food for stock, has not yet been tested on a commercial
scale in this part of the world; but added interest is being
attached to it with the growing appreciation of the need of
better feeding of our live-stock. The department is testing
a number of varieties of soya bean received from the
United States Department of Agriculture at the Tauranga
Experimental Farm...”
The report notes that from Dalny (in Manchuria) and
Vladivostok (in Russia) large quantities of soya beans are
shipped to the United Kingdom. Small consignments of
the bean and oil are received from Japan. “’These beans
contain from 17 to 18 per cent. of oil, which is pressed out
by ordinary crushers or extracted by the solvent extraction
process. Originally the oil was used for soap-making but now
it is used not only for this purpose, but much more largely for
replacing linseed-oil. It is also used for lubricating, burning,
and for edible The residue, after the oil has been extracted,
is now well recognized as being one of the best foodstuffs

for cattle. It is exceedingly rich in albuminoids in a readily
digestible form. The opinion is expressed that in time this
residue will come to be used as human food.”
Note: This is the earliest English-language document
seen (Aug. 2016) that uses the term “solvent extraction” in
connection with the commercial crushing of soybeans to give
oil and meal.
“’The greater quantity of the soya-bean supply is
shipped direct to this country, is crushed either in Hull or
Liverpool, and large quantities of the oil are shipped to the
[European] Continent. I am informed that bean-oil, without
the aid of driers of some kind, will not dry hard...
“’Experiments have been made in many countries
to grow soya beans and apparently some of these
experiments have been perfectly successful, as the Hull
Oil-manufacturing Company have received samples grown
within 200 miles of Calcutta, and the bean is now offered in
small quantities from South Russia. Experiments are being
made in Rhodesia, Canada, South America, and other places
within the wheat and cotton belts.’” Address: New Zealand.
339. Bulletin of the Imperial Institute (London). 1911.
Agricultural development of Nyasaland. 9(4):380-87. See p.
386. [1 ref]
• Summary: “The report of the Director of Agriculture
in Nyasaland for 1910-11 has been issued recently, and a
summary of the portions relating to the most important crops
is given below, together with the results of experimental
cultivation of some crops new to the country...
“Soy beans.–Experimental cultivation of the black and
yellow-green varieties of soy bean was tried during the past
season, and both proved successful. The yellow-green variety
gave the better return, viz. 15 cwt. 38 lb. of seed per acre [1
cwt = hundredweight = 112 pounds]. It would probably not
be a proﬁtable crop for Europeans to grow for export, but
it should prove of value as a native food crop on the Lower
River, and for this purpose seed is to be distributed during
the coming season; surplus seed might possibly be exported
to Durban [South Africa], where a soap factory has been
established. Its chief value to the European planter would be
as a green manure crop for exhausted tobacco soils.”
340. Russell, H.L. 1911. Report of the director: 1910-1911.
Wisconsin Agricultural Experiment Station, Bulletin No. 218.
78 p. Dec. See p. 14-16, 18-19, 38.
• Summary: The section titled “Soil management
investigations” begins (p. 14): The results of soil building
treatment on poor sandy soils, tried on the Soils experimental
ﬁeld at Sparta [Wisconsin], in charge of Mr. Ullsperger, have
been favorable this year. By the use of commercial fertilizers
(phosphate and potash) a crop of serradella was produced in
1910 which supplied the fertility for a 45-bushel crop of corn
in 1911, while the yield of corn following medium red clover
on land similarly treated was only 30 bushels per acre. For
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this type of barren land that is too poor to allow a good catch
of clover, annual legumes such as serradella, cowpeas, and
soy beans seem better adapted, and the turning under of such
crops gives the necessary nitrogen and humus foundation to
such soils.”
The section on “Improvement of farm crops” begins (p.
15): “For several years the soy bean has been under treatment
by the Agronomy department to adapt more perfectly this
important legume to Wisconsin conditions. This plant is
of much value both for forage and seed purposes, and is
of service in building up light soils. The attempt has been
made to secure a more uniform, high-yielding plant. The
variation in yield on the station farm last season ranged from
30 to over 400 pods per plant, while plantings from the high
yielders this year show a higher average with more uniform
yields from individual plants.
“With the decline of ﬂax culture, paint manufacturers
have experienced considerable difﬁculty in securing linseed
oil. As soy beans contain 16 to 18 per cent of a semi-drying
oil, Prof. R.A. Moore has attempted to utilize soy bean oil
for this purpose. Five hundred bushels of beans have been
grown this year for an experiment with one of the leading
paint companies to study the value of this oil.”
Continuing near the bottom of p. 16: “Tests with soy
beans at Spooner and Ellis Junction stations in which an
improved strain of the Early Black variety was used that was
developed at the Iron River station, indicate the adaptability
of this variety for seed production in Northern Wisconsin.
Soy beans seem to be of great value for the sandy soils of
this section, particularly in dry seasons. On new breaking
they give a valuable crop of hay or grain the season when
sown.
The section titled “Soil inoculation for legumes” (p. 1819) states: “Trials have been carried on during the past eight
years by the Agronomy department to determine the value
of commercial bacterial cultures for the inoculation of soils
for legume production. Nitragin, Farmogerm, Hiles Nitrogen
Producer, and bacteria-laden soil from plots on which
different varieties of legumes had previously developed,
have been tested for alfalfa, ﬁeld peas, navy beans, red
clover, soy beans, and sweet clover.
“Experience with these cultures has shown that
while in some instances satisfactory inoculation has been
secured, they are frequently unreliable, and fail to produce
nodules upon the roots (of the respective legumes), while
inoculation with infected soil has been uniformly successful.
These ﬁeld trials indicate that success in growing legumes
can be secured without the necessity of inoculation with
cultures that are more or less of an expense.” The section
on “Demonstration work at northern substations” states
(p. 38): “Experiments are therefore in progress which are
designed to show the effect of different methods of soil and
crop treatment. Trials have been conducted with legumes,
such as alfalfa and soy beans, which indicate the necessity

of inoculation of the soil in order to secure the best results.
Rotation experiments, fertilizer trials with phosphate and
other fertilizers, and the inﬂuence of various methods of
drainage, including both tile and surface drainage, have been
inaugurated.” Address: Director of the Station, Madison,
Wisconsin.
341. Product Name: Soy Bean Oil, and Proteina Soy Bean
Oil Meal.
Manufacturer’s Name: Paciﬁc Oil Mills.
Manufacturer’s Address: 554 1st Ave. South, Seattle,
Washington.
Date of Introduction: 1911.
Ingredients: Soybeans.
New Product–Documentation: Seattle City Directories.
1910-1913. Paciﬁc Oil Mills, Herman Meyer, Sec-mgr, 554
1st Ave. S. Also: Albers Bros. Milling Co., George Albers,
Sec-Mngr [Secretary-Manager]. Foot of Massachusetts. Tel.
Main 553.
Carlyle and Iddings. 1912. Idaho Agric. Exp. Station,
Bulletin No. 74. p. 6. Aug. “Hog raising for the Idaho
farmer.” States that Proteina brand soy bean meal was used
in a hog feeding experiment.
Latham, F.P. 1916. “Soy beans as a cereal: Soy beans
a great crop for southern farmer.” Progressive Farmer
31(8):254-55. Feb. 19. “So far as I have been able to
ascertain there is but one mill in the United States built for
and operating exclusively on soy beans. The Paciﬁc Oil
mills, of Seattle, Washington, have build up a lucrative
business in this line and only get foreign beans for crushing,
its output of both oil and meal meeting a ready demand in the
West.”
Piper and Morse. 1923. The Soybean. “The ﬁrst
extensive work in the United States with the soybean as an
oil seed was entered upon about 1910 by an oil mill on the
Paciﬁc Coast. The beans containing from 15 per cent. to 19
per cent. oil were imported from Manchuria...” (p. 19).
Dies, Edward J. 1942. Soybeans: Gold from the Soil.
New York, NY: The Macmillan Co. 122 p. See p. 14. “The
ﬁrst soybeans processed in this country were imported from
Manchuria in 1911 and sold to Herman Meyer who had a
small crushing plant in Seattle, later called the Paciﬁc Oil
Mills. From the raw material he produced the two chief
products–soybean oil meal for livestock feed and soybean
oil, selling the latter locally for industrial use. The meal was
advertised and sold as ‘Proteina,’ a high-protein feed. The
venture did not last for any considerable period; a few years
later Meyer passed away.
Markley, Klare S.; Goss, Warren H. 1944. Soybean
Chemistry and Technology. Brooklyn, New York: Chemical
Publishing Co., Inc. “The ﬁrst soybean crushing in the
United States, for which records are available (Footnote:
L.W. Eilertsen, personal communication) however, appears
to have been on Manchurian beans in about 1911. The
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soybeans were imported by the Albers Brothers Milling
Company and sold to a Mr. Herman Meyer who operated a
small hydraulic press oil mill in Seattle, Washington. The
establishment was later known as Paciﬁc Oil Mills, but
it is no longer in existence. The meal, produced in these
operations, was sold as a feed ingredient under the name of
‘Proteina.’ It was found, however, that the oil and meal could
be imported more cheaply than they could be domestically
produced from imported raw materials, and the crushing
operations were, therefore, discontinued after the initial
shipment of beans had been processed” (p. 137-38). Note
1. The crude oil was sold locally for use in making soap
and paint, and the meal, brand-named Proteina, was sold to
farmers as a high-protein livestock fodder.
Note 2. This is the earliest record seen (Sept. 2016) for a
new soybean crusher in the United States.
342. Bontoux, Emile. 1911. Die Rohstoffe der
Seifenfabriken: Die oele und fette [The raw materials
of soap-making: Oils and fats]. In: Leo Ubbelohde &
F. Goldschmidt, eds. 1911. Handbuch der Chemie und
Technologie der Oele und Fette: Chemie, Analyse,
Gewinnung und Verarbeitung der Oele, Wachse und
Harze. III. Band, 2 Abteilung [Handbook of the Chemistry
and Technology of Oils and Fats: Chemistry, Analysis,
Extraction, and Processing of Oils, Fats, Waxes, and Resins.
Vol. 3, part II]. Leipzig, Germany: Verlag von S. Hirzel. xiv
+ p. 381-1185. See p. 503-60. [7 ref. Ger]
• Summary: Soybean oil (p. 512-14) is one of the many
oils discussed. The contents of this section: Constants and
sources. Origin and extraction. Qualities and composition.
Reaction in soap-making: Saponiﬁcation (Verseifung),
caustic lye (Grenzlauge), sodium bicarbonate soaps, potash
soaps, transparent soaps and naturally grainy soaps from
soybean oil, silver soaps from soybean oil, hydrolysis
of soybean oil (using the Twitchell process). Address:
Ingenieur-Chemiker, Marseilles [France].
343. Brahm, Carl. 1911. Fette und Wachse [Fats and waxes].
In: Emil Abderhalden. 1911. Biochemisches Handlexikon.
III. Band [Biochemical pocket dictionary. Vol. 3]. Berlin:
Julius Springer. 341 p. p. 1-224. Index. 26 cm. [5 ref. Ger]
• Summary: In the section on semi-drying oils
(Halbtrocknende öle, p. 38-74), is a subsection titled
“Soybean oil” (Sojabohnenöl. Saubohnenöl, p. 49-50).
Various other names of this oil are: Huile de Soja (French).
Soa bean oil, Soy bean oil, or Chinese bean oil (English).
Olio di Soia (Italian). Occurrence: This oil is obtained from
the seeds of the soybean in China and Japan. The soybean
plant is cultivated in Japan and China.
Physical and chemical properties: The color of soybean
oil is yellowish to brown, with an olive-like smell and a
pleasant taste. It is used as an edible oil and for making soap,
and is burned for illumination. One table gives the numerical

value of six oil constants as recorded by four observers. The
constants are: Speciﬁc gravity, solidifying point (8-15ºC),
saponiﬁcation value, iodine number, Hehner value (94.28–
95.5), and Maumené test.
A second table gives the numerical value of three fatty
acid constants: Solidifying point, melting point, and iodine
number. Soybean oil consists of the triglycerides of palmitic
acid, oleic acid, and linolic acid (Linolsäure).
Note: After this table, half way down p. 50, is a similar
table for Bohnenöl, which (from its Italian name, Olio de
fava) appears to be the oil of the broad bean (Vicia faba L.),
also called faba bean, fava bean, or horse bean. Address:
Ph.D., Berlin.
344. Encyclopædia Britannica (11th ed.): Oils. 1911. New
York, NY: Encyclopædia Britannica, Inc. Vol. 20, p. 43, 46a.
• Summary: A table titled “Vegetable oils” (p. 46) shows
sources, yields, iodine value, and principal uses of different
oils. Under semi-drying oils is listed “soja bean oil,” whose
source is Soja hispida. The per cent. yield is unknown. The
iodine value is 122. Principal use: Edible, burning. This is
the only mention of soja bean oil.
Note: The 11th edition of the Encyclopædia Britannica is
considered by many to be a classic, perhaps the best edition
of this famous work ever published. The key to its use lies in
the index or in using a digital edition.
345. Fahrion, Wilhelm. 1911. Die Chemie der trocknenden
Oele [The chemistry of drying oils]. Berlin: Verland von
Julius Springer. viii + 298 p. Index. 22 cm. [1 soy ref. Ger]
• Summary: This book is mostly about linseed oil. In the
Introduction, Fahrion states that the main so-called “semidrying oils” (“halbtrocknende Öle”), which dry only slowly,
are cottonseed, rapeseed, corn, sunﬂower, and soybean oil
(Sojabohnenöl).
Chapter 4, “The chemical analysis of linseed oil,”
contains a section on “Detection of impurities and
adulteration.” Pages 87-88 note that the main vegetable oils
used to adulterate linseed oil are cottonseed oil, corn oil, and
soybean oil (Sojabohnenöl, Bohnenöl). Soybean oil comes
from a bushy plant that grows mainly in Manchuria. A table
(p. 88) shows the constants for each of these three oils and
for linseed oil.
Chapter 11, “Linseed oil varnish,” contains a section on
the “Inﬂuence of adulterants on the drying time.” A table (p.
230, based on Meister 1910, Farben-Zeitung 15(33):148689. May 14) gives the drying time (in hours) and oxygen
value (Sauerstoffzahl) for many different adulterants,
including raw soybean oil (144 hours / 16.9), soybean oil
bleached with Florida earth (120 / 10.1), soybean oil heated
for 1 hour at 250ºC (114 / 18.3), 75 parts soybean oil and 25
parts linseed oil, raw (138 / 17.3), 50 parts soybean oil and
50 parts linseed oil, raw (114 / 15.7), 25 parts soybean oil
and 75 parts linseed oil, raw (114 / 15.0), soybean oil with
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2% manganese dryer (13 / 18.7), soybean oil with 2% lead
dryer (52 / 16.4), soybean oil with 2% lead-manganese dryer
(13 / 15.4), 75 parts linseed oil and 25 parts soybean oil with
2% manganese dryer (14 / 14.1), 75 parts linseed oil and 25
parts soybean oil with 2% lead-manganese dryer (8 / 4.1). On
p. 231 is a one-third page discussion of the signiﬁcance of
this table.
Also discusses: Peanut oil (p. 2). Sesame oil (p. 2, 277).
Address: PhD, chemist and managing director, Hoechst am
Main, Germany.
346. Gardner, Henry A. 1911. Paint technology and tests.
New York and London: McGraw-Hill Book Co. ix + 266 p.
See p. 8-9. Illust. Index. 24 cm. [1 ref]
• Summary: In Chapter 1, titled “Paint oils and thinners”
is a long section on “Soya bean oil” (p. 6-9). Although the
oil has been used for many years overseas for soap-making
purposes, its use as a drying oil is comparatively recent. In
1909 it was introduced into the U.S. paint industry when
linseed oil started on its “astonishing rise in price.” A
mixture of 25% soya oil with 75% pure linseed oil has been
found to give good results. Since soya oil is actually a semidrying oil, it may be caused to dry more rapidly when mixed
with manganese and lead lineolate driers. “By compounding
it under heat with tung oil and rosin, a substitute for linseed
oil is produced which some claim to be quite valuable.”
Tables show: (1) “Chemical characteristics of soya bean
oil” (p. 8). The speciﬁc gravity, acid no., saponiﬁcation no.,
iodine no., and per cent of foods are given for seven samples;
also the average. (2) “Iodine values of linseed oil and mixed
oils.” The three mixtures are 25%, 50%, and 75% soya bean
oil. (3) Soya bean oil and driers (3 tables, p. 9). The driers
are lead, manganese, and manganese plus lead.
Photos show: (1) The Mammoth variety of soya bean
plants growing in a ﬁeld. (2) Soya bean plants (Glycine
hispida) under cultivation at Arlington, Virginia (both
photos courtesy of David Fairchild, Plant Explorer, USDA).
(3) Seeds and pods of ﬁve soya bean varieties: Samarow,
Guelph, Yosho, Haberlandt, and Tokio. (4) An uprooted soya
bean plant “showing nitrogen gathering tubercles on roots.”
Note: This is the earliest English-language document
seen (Sept. 2016) that contains the term “iodine no.”
(abbreviation). Address: Asst. Director, The Inst. of Industrial
Research, Washington, DC; Director, Scientiﬁc Section,
Paint and Varnish Manufacturers’ Assoc. of the United
States, etc.
347. Gardner, Henry Alfred; Schaeffer, John Ahlum. 1911.
The analysis of paints and painting materials. New York and
London: McGraw-Hill Book Co. ix + 100 p. See p. 59-60.
Illust. Index. 24 cm.
• Summary: In Chapter 3, titled “The analysis of paint
vehicles and varnishes” is a short section (p. 59) on “Soya
bean oil.” The chemical constants of this oil are so similar to

those of linseed oil that it is very hard to detect when the two
are mixed.
A table titled “Chemical characteristics of soya bean oil”
(p. 60) gives values and averages for the following for seven
samples: Speciﬁc gravity, acid no., saponiﬁcation no., iodine
no., per cent of foots. The iodine number (average 130.7)
ranges from 127.2 to 136.0. “It is evident that the iodine
value of soya bean oil is the only chemical characteristic
that markedly differentiates it from linseed oil. Therefore, in
the detection of soya bean oil and its estimation, the iodine
values of several samples of mixed oils are given as being of
interest in this connection:”
A second table, titled “Iodine values of linseed oil and
mixed oils” (p. 60) gives values and averages (shown below
in parentheses) for the following for 3 samples: Straight
linseed oil (189.3), 25% soya and 75% linseed (175.5),
50% each soya and linseed (160.9), and 75% soya and 25%
linseed (140.4).
“The authors found that treatment of a few drops of soya
bean oil, or oil containing any considerable percentage of
soya bean oil, with one drop of concentrated sulphuric acid
will produce a distinct ﬂuorescent yellowish-green color.
This color is entirely different from that produced with pure
linseed oil, which is of a brownish-red and of a begoniashaped pattern.”
Henry Alfred Gardner was born in 1882. John Ahlum
Schaeffer was born in 1886. Address: Director, Scientiﬁc
Section, Educational Bureau, Paint Manufacturers’ Assoc.
of the United States; 2. Instructor in Chemical Practice,
Carnegie Technical Schools, Pittsburg, Pennsylvania.
348. Gardner, H.A. 1911. Report of Sub-Committee C
on Paint Vehicles. Proceedings of the Annual Meeting–
American Society for Testing Materials 11:181-91. 14th
annual meeting.
• Summary: “Soya bean oil” is one of the vehicles discussed.
Members of the sub-committee are: G.B. Heckel, Glenn
H. Pickard, Allen Rogers, A.H. Sabin, and H.A. Gardner,
Chairman. Following 1½ pages of description of exactly how
the tests were conducted, are 8 pages of tables showing the
results.
Table VI shows the results of tests for two samples of
“soya bean oil.” (1) Soya bean oil, 100 per cent. (2) Soya
bean oil 20 per cent.; Raw linseed oil 80 per cent. For each
oil there are four sets of values based on the results of 4
experimenters. The test was for the percentage increase in
weight each day up to 18 days, followed by remarks. The
ﬁrst remark (from Gardner) for 100% soya bean oil reads:
“Film tacky until 3d day. Clear and fairly ﬁrm after 4th
day.” The ﬁrst remark (from Gardner) for 20% soya bean oil
and 80% raw linseed oil reads: “Clear, ﬁrm ﬁlm observed
at the end of 2d day.” Address: Chairman, Sub-Committee
C, American Society for Testing Materials, Philadelphia,
Pennsylvania.
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349. Grossmann, H. 1911. Die wirtschaftliche Entwicklung
und Lage der deutschen Seifenindustrie [The economic
development and current situation of the German soap
industry]. In: Leo Ubbelohde & F. Goldschmidt, eds. 1911.
Handbuch der Chemie und Technologie der Oele und Fette:
Chemie, Analyse, Gewinnung und Verarbeitung der Oele,
Wachse und Harze. III. Band, 2 Abteilung [Handbook of
the Chemistry and Technology of Oils and Fats: Chemistry,
Analysis, Extraction, and Processing of Oils, Fats, Waxes,
and Resins. Vol. 3, part II]. Leipzig, Germany: Verlag von S.
Hirzel. xiv + p. 381-1185. See p. 1029-60. [2 ref. Ger]
• Summary: The section on the price of raw materials (p.
1038) notes that the price of linseed oil rose dramatically
during the period from Oct. 1909 to Dec. 1910, from 52
German marks to 93 German marks. Fortunately a substitute
for linseed oil was found in the previously little-known
soybean oil (Soja-Bohnenöl), which has now become well
established. Address: Dr., Privatdozent [unestablished
university lecturer].
350. King, F.H. (Franklin Hiram). 1911. Farmers of forty
centuries, or permanent agriculture in China, Korea and
Japan. Madison, Wisconsin: Mrs. F.H. King. ix + 441 p.
Preface by Dr. L.H. Bailey. Portrait. Illust. Index. 20 cm.
Reprinted in 1927 by Harcourt & Brace (NY, 379 p.).
Facsimile reprint by Rodale Press, 1972.
• Summary: A superb, classic work which Wendell Berry
called “one of the richest sources of information about
peasant agriculture... one of the pioneer books of organic
farming.” Dr. Franklin Hiram King (lived 1848-1911; his
portrait photo faces the title page) was former chief of
USDA’s Division of Soil Management. This is his journal,
ﬁlled with many ﬁne photos, of a voyage in the early
1900s through coastal China, Korea, and Japan. King was
impressed by the productivity and efﬁciency of Chinese
agriculture, and the strength and hardiness of the people.
In Japan: “How the ﬁelds are crowded with crops and all
the land is made to do full duty... even the narrow dividing
ridges but a foot wide, which retain the water on the rice
paddies, are bearing a heavy crop of soy beans” (p. 31, photo
p. 33).
In China, in printing blue on white cotton calico cloth,
a thick paste of lime and freshly-ground soy bean ﬂour was
used. A stencil was placed on top of the cloth. “The paste
was then deftly spread with a paddle over the surface and
thus upon the cloth beneath wherever exposed through the
openings in the stencil... The paste is permitted to dry upon
the cloth and then the bolt has been dipped into the blue
dye the portions protected by the paste remain white. In
this simple manner the printing of calico has been done for
centuries” (p. 122-23). A photo (p. 123) shows a stone mill,
pulled by a blindfolded donkey, “in common use for grinding
beans and various kinds of grain.”

“Sprouted beans and peas of many kinds and the sprouts
of other vegetables, such as onions, are very generally seen
in the markets of both China and Japan, at least during the
late winter and early spring,...” (p. 134).
In a section titled “Economy of Vegetable Diet” (p. 13435) the author notes that these people “are vegetarians to a
far higher degree than are most western nations, and the high
maintenance efﬁciency of the agriculture of China, Korea,
and Japan is in great measure rendered possible by the
adoption of a diet so largely vegetarian.” From every 100 lb
of dry substance (feed) eaten by various kinds of livestock,
only 4 pounds of ﬂesh is returned for human food from
cattle, only 5 lb from sheep and 11 lb from swine. “In view
of these relations, only recently established as scientiﬁc facts
by rigid research, it is remarkable that these very ancient
people came long ago to discard cattle as milk and meat
producers; to use sheep more for their pelts and wool than for
food; while swine are the one kind of the three classes which
they did retain in the role of middleman as transformers of
coarse substances into human food.”
Pages 145-48 describe how cotton seed is crushed and
pressed to make cotton seed oil and cotton seed cake–one
of the most common family industries in China. Page 226
notes that small farmers in Shantung province grow wheat,
barley, large and small millet, sweet potatoes and soy beans
or peanuts. Shelled peanuts are sold in gunny sacks. Pages
256-57 give a similar description for soy beans and peanuts
used to make oil and cakes in Shantung, China, with a photo
(p. 256) of the large stone mill. The “bean and peanut cakes,”
also used for fertilizer in Japan and China, are about 18
inches in diameter and 3-4 inches thick.
The section titled “Rotation of Crops” (p. 309) states
of Nara, Japan: “To secure green manure for fertilizing, soy
beans are planted each year in the space between the rows
of barley, the barley being planted in November. One week
after the barley is harvested the soy beans, which produce a
yield of 160 kan per tan, or 5,290 pounds per acre, are turned
under and ﬁtted for rice.”
The chapter titled “Manchuria and Korea” notes of
Lwanchow [Heibei], Manchuria (p. 348-49): “The planting
here, as elsewhere, is in rows but not of one kind of grain.
Most frequently two rows of maize, kaoliang or millet
alternated with the soy beans and usually not more than 28
inches apart, sharp high ridge cultivation being the general
practice.” A photo (p. 348) shows carts pulled by donkeys
or horses piled high with sacks of soy beans at Lwanchow,
Chihli, China, ready for export.
Note: As of Jan. 2013, Lwanchow is in Hebei province,
in northeastern China.
When King’s train reached Sinminfu [Xinmin in
Liaoning province on the Mukden-Tientsin railroad] he
saw “the ﬁrst extensive massing of the huge bean cakes
for export, together with enormous quantities of soy beans
in sacks piled along the railway and in the freight yards or
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loaded on cars made up of trains ready to move.” They soon
arrived at “another station where the freight yards and all of
the space along the tracks were piled high with bean cakes
and yet the ﬁelds about were reﬂecting the impoverished
condition of the soil through the yellow crops and their
uneven growth on the ﬁelds.
“Since the Japanese-Russian war [1904-05], the
shipments of soy beans and of bean cake from Manchuria
have increased enormously. Up to this time there had been
exports to the southern provinces of China where the bean
cakes were used as fertilizers for the rice ﬁelds, but the new
extensive markets have so raised the price that in several
instances we were informed they could not then afford to use
bean cake as fertilizer” (p. 357).
In Japan (p. 378-79): “Where bean cake is used as a
fertilizer, the applications may be at the rate of 496 pounds
per acre, carrying 33.7 pounds of nitrogen, nearly 5 pounds
of phosphorus and 7.4 pounds of potassium.” A table shows
that typical fertilization for each crop of paddy rice, in
pounds per acre, is: Manure compost 5,291. Green manure
from soy beans 3,306. Soy bean cake 397. Superphosphate
198. The soy bean cake provides the most nitrogen (27.8 lb/
acre). A photo (p. 420) shows peanuts being grown in the
Tokyo plain (Chiba prefecture, July 17). “Peanuts, sweet
potatoes and millet were the main dry land crops then on
the ground, with paddy rice in the ﬂooded basins” (p. 422).
Address: Former Prof. of Agricultural Physics, Univ. of
Wisconsin, and Chief of the Div. of Soil Management,
USDA, Washington, DC.
351. Mexico. Ministerio de Fomento, Colonización
e Industria. 1911. La soya: Traduccion de varias
publicaciones extranjeras sobre la explotación de esta
planta [Soya: Translations of various foreign publications
on the development and cultivation of this plant]. Mexico:
Secretaria de Fomento. 57 p. [3 ref. Spa]
• Summary: The Ministerio de Fomento is the Ministry
of Public Works. The ﬁrst three-fourths of this publication
contains Spanish-language translations of the following
three articles: (1) “The soybean: A valuable fodder plant” by
H.J. Choles (p. 3-26). Contents: Introduction. Botany and
history of the soybean (de la Soya). Varieties. Cultivation:
Conditions of growth, methods of culture. Harvesting: When
to harvest, curing, harvesting for seed, yield of forage, yield
of seed. Chemical composition. Digestibility. Value and uses
of the crop: For green forage, as a silage crop, as a hay crop,
as a pasture plant, as manure, value of the soybean as human
food.
(2) “Utilization of soybeans” by E.S. Edic [sic, Edie]
from Estación Agrícola Central–San Jacinto. Jan. 1911 (p.
26-36). Contents: Introduction. Uses of the soyabean: As
a forage plant, hay, ensilage, soy oil (El aceite de soya),
soymilk (leche de soya), a type of cheese (una especie de
queso) [tofu], soy ﬂour (harina de soya), use of soybean oil

for margarine (margarina), for soap, illumination, paints and
other industrial products, soy bean meal used as a fertilizer
on Chinese sugar plantations, soybeans as a legume for
enriching the soil with nitrogen.
Note 1. This is the earliest Spanish-language document
seen (Sept. 2016) that uses the term El residuo de la soya to
refer to soy bean cake or meal.
The cultivation of soybeans. Varieties of soybeans (6
varieties based on seed color and shape). A table (p. 33) gives
a nutritional analysis, conducted by Mr. S.H. Collins, of a
yellow variety from China. It contains: Moisture 10.23%.
Oil 13.62%. Proteins (albuminoides) 37.54%. Carbohydrates
27.27%. Fiber 5.02%. Ash 4.32%.
Note 2. This is the earliest Spanish-language document
seen (April 2013) that uses the term una especie de queso to
refer to tofu.
Note 3. This is the earliest Spanish-language document
seen (Nov. 2013) that mentions soy ﬂour, which it calls
harina de soya.
(3) “Importance of the Soybean: Products which can be
obtained from the soybean. Its marvelous value as food.”
reprinted from Milling magazine, Aug. 1909 (p. 36-42).
The last one fourth of this publication (p. 42-57)
discusses the following: The soybean (possibilities for
importation to Mexico). The new world trade in soybeans.
Soybean production in the British empire (Sir Alfred Jones,
soya in Africa, trials in British Columbia). Consumers of
soybeans (Countries that import the seeds, especially for
their oil to make margarine, soap, and paints; Canadian
research commission). As a food. Dark bread. Wheat
gluten. The latest news about soya: Products that can be
obtained (oil and meal), vegetable casein (caseina vegetal),
experiments making bread with soy ﬂour, opportunity for the
manufacture of biscuits or crackers (galletas). Summary.
Note 4. This is the earliest Spanish-language document
seen (Sept. 2016) that mentions soy oil, which it calls El
aceite de soya.
Note 5. This is the earliest Spanish-language document
seen (Aug. 2013) that uses the term leche de soya to refer
to soymilk. As of Oct. 2013 leche de soya is the modern
Spanish term for soymilk.
Note 6. This is the earliest Spanish-language document
seen (Jan. 2016) that uses the word albumiunodes to refer to
soy protein. Address: Mexico.
352. Sawer, E.R. 1911. Cedara memoirs on South African
Agriculture. Vol. II. Containing reports on feeding
crops and livestock experiments in South Africa. Natal/
Pietermartizburg, South Africa. 371 p. See p. 131, 177, 183218. Report X. The Legumes as Grain and Oil Crops: Soya
Beans. [15 ref]
• Summary: A superb, early overview of soybeans and their
uses in South Africa and England. Contents: An agricultural
romance. Early experiments with the soya bean [in Europe
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and South Africa]. Export trade from Manchuria. The
course of prices. Consumption in Great Britain. Botanical
character. The commercial aspect. History of the oil market
during 1910. The adaptability of the bean. Germination
of seed. Climatic requirements. Classiﬁcation of varieties.
Variety tests at Cedara: Black seeded (Buckshot and Nuttall
tested in 1906), brown seeded, green seeded (Samarow and
Guelph), yellow seeded (Mammoth and Hollybrook, planted
Nov. 1908). The cultivation of the crop. Times of planting.
Distances of planting. Manure experiments at Cedara.
Nodule formation and composition of the plant. Harvesting
soya beans. Storage of seed. Comparative yields of grain.
Soya bean oil. Uses of the oil [for cooking, paint, soap, etc.].
Soya beans as human food (incl. natto, tofu, miso, yuba,
shoyu {p. 209-11}). Digestion experiments [on humans in
Japan]. Milling experiments. Soya beans as stock food and
fertiliser. Live-stock experiments. Soya cake as fertiliser.
Soya bean as green forage.
Concerning industrial utilization: The Vice-ConsulGeneral at Yokohama writes that “the annual value of
fertilisers employed in this country (Japan) amounts on an
average to about £8,000,000 represented in equal proportions
by artiﬁcial fertilisers and soya bean cake.” The year 1908
was exceptional, however, in that the value of the bean cake
was 3.5 times that of the artiﬁcial fertilizers (p. 184).
During 1910 the linseed oil reached its highest price in
50 years (p. 190). Soya oil, now produced in large amounts
in Manchuria after the Russo-Japanese war took its place. It
was used in making paints, candles, and soaps.
Concerning germination (p. 191): At Cedara: “The
ﬁrst crop was planted in 1903, and a maximum yield of
920 lb. of grain obtained per acre. In the following season,
characterized by unfavourable weather conditions, the
heaviest yield on a new series of plots was 780 lb. per acre. A
third season’s trial on the same ground, however, witnessed
a marked increase with local seed, the heaviest crop totalling
1,252 lb. of grain.”
Concerning soybean cultivation in British colonies
in Africa (p. 192): “Early last summer the late Sir Alfred
Jones shipped to West Africa soya beans for experimental
purposes, and it was subsequently reported by Mr. A.G.
Turner, who was entrusted with a special mission to
encourage this culture on the west coast, that the soya bean
could be successfully cultivated throughout the Gambia,
Sierra Leone, Nigeria, and the Gold Coast Colony, but that
the yield to the ﬁrst experiment had only been from six to
eight bushels per acre, there having been a considerable loss
owing to faulty germination. Later results, however, were
phenomenally successful.”
Concerning soybean trials in South Africa (p. 192-93):
“During the past year favourable results have been received
from Umzinto [from Messrs. Archibald and Co., 52 miles
south of Durban; elevation 300 feet], Nel’s Rust Estate [64
miles north of Durban; elevation 2,710 feet], Nottingham

Road [elevation 4,807 feet], and Naval Hill [Mr. J.R.T.
Clouston of Garrow planted a few acres in 1908], Colenso
[elevation 3,200 feet], and Cedara [82 miles by rail from
Durban; elevation 3,540 feet; a number of varieties were
tested in 1906] in Natal; and from Barberton and Pretoria in
the Transvaal.”
Concerning comparative yields (p. 203): “As a grain
producer, the soya bean compares very favourably with other
leguminous crops, such as ﬁeld beans, peas, etc. At Cedara
no other legume has produced, with chemical manures only,
so heavy a yield of seed; and no other legume, except the
lupine, has showed itself so much to be depended upon as a
grain producer.” “Land that will produce 10 muids of maize
per acre should yield at least six muids of beans after the
second year’s cultivation,...”
Concerning uses of the oil (p. 209): “Soya bean oil
has been found eminently suitable for the soap-makers’
purpose on account of its low content of free fatty acids and
of unsaponiﬁable matter or impurities. In the latter respect
it has been shown superior to any of the other oils or fats
of commerce, whether of vegetable or animal origin. The
glycerine, which is secured as a by-product of soap and
candle manufacture, is subsequently distilled for explosives,
such as dynamite, blasting gelatine, cordite, etc., and for
various purposes in the arts, for ﬁlling gas-metres, for the
manufacture of inks, printers’ rollers, etc. The residue from
the distillation of glycerine is used in the manufacture of
boot blacking.”
Concerning human digestion experiments (p. 212): “The
general opinion of Japanese investigators, and others familiar
with Oriental dietetics, is that the protein in articles of food
prepared from soya beans is in a very available form, and
that these preparations are most valuable foods.”
Five photos show various men standing in a crop of soya
beans and in some of the variety plots at Cedara (1909-11).
An illustration (line drawing) shows a curing frame for soya
beans.
Tables show: (1) Yields in lb. per acre of soya beans
sown at different times, during 3 years (19-3-04 to 190506). For each year is given: Date of sowing, date of harvest,
yield of grain and straw, and manures used (superphosphate,
gypsum, and potash). The variety tested was Henderson’s
Early Green (Guelph) (p. 198). (2) Results of manure
experiments with soya bean (Early Green) in lb. per acre.
Sown 4 Nov. 1904. Harvested 13 March 1905. Increasing
yields “may be attributed to the association of nitro-bacteria,
the beneﬁts of constant cultivation, and the accumulation of
humus and residues of fertilizers” (p. 200). (3) Feeding value
of soya bean cakes for manure, based on experiments by
Messrs. Lever Bros., Port Sunlight, Liverpool (p. 215).
Note 1. This is the earliest document seen (Oct. 2017)
that mentions the use of a soy oil or a soy oil derivative
(glycerine) in making printing inks.
Note 2. This is the earliest document seen (May 2004)
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that mentions the use of soy oil to make candles (one of two
documents).
Note 3. This is the earliest document seen (Oct. 2017)
concerning the use of soy oil (or the glycerine derived from
it) to make explosives.
Note 4. The next section of this report (p. 218+) is about
ground nuts (Arachis hypogoea). Address: Director, Div. of
Agriculture and Forestry, Natal; Principal, Cedara School
of Agriculture; Formerly Asst. Secretary of Agriculture,
Southern Rhodesia.
353. Stuart, George A. 1911. Chinese materia medica:
Vegetable kingdom. Shanghai, China: American Presbyterian
Mission Press. 558 p. See p. 189-96, 411. 23 cm. Reprinted
in 1928 in Shanghai at the Presbyterian Mission Press. 2nd
rev. ed. by Ph. Daven Wei (18 July 1969, in Taipei, Taiwan).
[6 ref]
• Summary: Below the title is written: “Extensively revised
from Dr. F. Porter Smith’s work.” This excellent book
contains good summaries of the information on soyfoods
found in the famous Pen-ts’ao kang-mu (1578-1597) by Li
Shih-chen. Rev. Stuart, a physician (M.D.), minister, and
missionary in China, adds a number of observations on
medicinal properties ascribed to these foods by the Chinese.
He began to write this revision of Dr. Smith’s 1871 work
in 1900 when the Boxer trouble (movement) drove him to
Shanghai. He died shortly before the work was published
and before he was able to ﬁnish the Preface. The section
on the soy bean (p. 189-96) begins: “Glycine hispidia [sic,
hispida].–(Ta-tou), (Shu), (Jên-shu), (Jung-shu), (Shih-tou),
(Hei-tou), (Huang tou) (Chinese characters given before each
term). This is the same as Soja hispidia [sic, hispida] and
Dolichos soia [sic, soja], and is the Chinese and Japanese
soy bean. It has been known in China from ancient times,
and has always been considered by the Chinese as the
most important of the cultivated leguminous plants. A very
large number of varieties is found throughout the Empire,
especially in the north. The name ‘great bean’ applies to
the plant, not to the seeds, as these are quite small. It is
employed in China and Japan in the preparation of three
products which are of almost universal use in oriental
cookery. These are ‘bean oil,’ ‘bean-curd,’ and ‘soy.’
There are many varieties of this bean, which the Chinese
distinguish by the color of the seeds; these being black,
white, yellow, gray, azure, and spotted.”
“The black sort [of soybean] is used in medicine, and the
yellow is especially valued in the preparation of bean-curd
[tofu] and soy [sauce]. The black kind is not used much as
food as it is thought to render the body heavy. The Chinese
regard those things which give lightness to the body with
more favor than those which promote ﬂesh and sluggishness.
The characters (Shu) (three separate Chinese characters are
given) are the classical name, while (Jên-shu) and (Jung-shu)
(Chinese characters given before each) are equally ancient

compound names for this plant. (Chinese characters given)
(Shih-tou), ‘bean-relish bean,’ indicates its use in making
the bean relish and soy [fermented black soybeans and soy
sauce].
“Medicinally, the black beans are considered to have
much value. Their frequent use is thought to have a most
beneﬁcial effect upon the body, giving strength and vigor,
albeit with heaviness. This latter fact is the only objection
offered to the use of these beans. They are regarded as an
admirable counter-poison against most of the vegetable
poisons, such as Aconite and Croton tiglii. Carminative
and quieting properties are also ascribed to them. They
are prescribed in a large number of difﬁculties, notably
post-partum and sexual disorders; but as they are always
in combination with other active drugs, it may be readily
supposed that the beans play no very important part in these
prescriptions. The green bean hulls, 1317, chewed into a
pulp, are applied to small pox ulcers, corneal ulcer, and the
excoriation produced in children by urine. The bruised leaves
of the plant are used as a local application in snake bite.
The ﬂowers, 1310, are used in blindness and opacity of the
cornea.”
“The bean sprouts, called (Ta-tou huang-chüan) and
(Tou-nieh) (Chinese characters are given before each term)
are also mentioned in the Pentsao. Bean-sprouts (Chinese
characters are given, Tou-ya) are a common article of diet
with the Chinese, but these former are made with the black
bean and are especially used in medicine. Li Shih-chen gives
the following method of preparation: “On a water day (Three
Chinese characters) soak black beans in clear water, and after
the sprouts have grown, take off the hulls and dry the sprouts
in the shade.” Their medical properties are considered to be
laxative, resolvent, and constructive. They are reputed to
have special inﬂuence upon the growth of the hair, and to be
curative in ascites and rheumatism.
Note 1. This is the earliest English-language document
seen (Jan. 2013) that uses the term Ta-tou huang-chüan or
the term Tou-nieh to refer to soy sprouts.
Note 2. Webster’s Dictionary deﬁnes ascites
(pronounced uh-SAIT-ez, and ﬁrst used in the 14th century)
as “accumulation of serous ﬂuid in the spaces between
tissues and organs in the cavity of the abdomen.”
“The yellow variety of beans is also given a separate
discussion in the Pêntsao. As was before said, these are
used for the most part in the preparation of bean oil, beancurd, and soy [sauce]. The beans and pods of this variety
are larger than those of the black kind, and in the green state
they are highly esteemed by the Chinese as an article of food
[green vegetable soybeans]. But they are also considered
‘heavy,’ and if partaken of too freely they are thought to
produce jaundice. They are considered to be carminative
and deobstruent, and are recommended in ascites. Locally
they are applied to smallpox ulcers. The ashes of bean stalks
are specially recommended as an application to unhealthy
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granulations in hemorrhoids (possibly fungous growths of
the anus).
“The [soy] oil, (Chinese characters for bean + oil)
(Tou-yu), is considered to be very slightly deleterious, and
is used as a local application to ulcers and skin diseases,
and for removing bandoline (deﬁned by the Oxford English
Dictionary as “a gummy preparation for ﬁxing the hair or
a moustache” and in use by 1846) from the hair. This oil is
manufactured in large quantities, especially in Manchuria,
and is shipped to every part of China. It is used as food,
chieﬂy by the poorer people, and was formerly used as a
burning oil; but kerosene has now almost superseded it for
this latter purpose. It is usually dark colored, and has a not
very pleasant odor.”
On page 411 we read: “Soja hispida–(Chinese characters
for white + bean) (Pai-tou). Also called (Chinese characters
are given) Fan-tou. This is a small bean, a variety of Glycine
hispidia [sic, hispida], the stalks of which, when young, are
eaten as a pot-herb. The bean is sometimes used to make soy
[sauce] and bean-curd, and is eaten boiled and as a congee.
It is considered to belong to the kidneys, therefore those
suffering from diseases of this organ should use it. The bean
is regarded as very nutritious, and both it and the leaves
beneﬁt the viscera.”
Note 3. Congee is rice cooked with excess water to
make a porridge. In China, there are many types of medicinal
congee (jook) containing grains, vegetables or herbs, eggs,
meat, etc. See: Flaws, Bob. 1995. The Book of Jook: Chinese
medicinal porridges. Boulder, Colorado: Blue Poppy Press.
$16.95. Address: Rev., M.D., Shanghai, China.
354. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja [The
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du
Jardin Colonial) 12(106):28-38. Jan. [16 ref. Fre]
• Summary: Contents (continued): Soymilk (continued):
Chemical properties, composition (comparison with 8
animal milks–in bar chart form showing protein, lipids,
carbohydrates, and ash), action of ferments [enzymes]
and diastases [diastatic enzymes] on soymilk (Action
des ferments et des diastases sur le lait de soja) (1. The
lactic ferments {keﬁr, yogurt, etc.} act in the same way
on vegetable milk and on animal milks. 2. The ferments
of certain European cheeses make analogous vegetable
cheeses {fromage végétal d’une façon analogue}. 3. Rennet
coagulates soymilk, but the optimum temperature is a little
higher than for cow’s milk. 4. The ferments that we have
extracted from shoyu [Japanese soy sauce] coagulate animal
milks in the same way as vegetable milk).
Uses of soymilk (p. 30): They are the same as those of
the animal milks. We will note, mostly, its use in China as a
substitute for mother’s milk. (Footnote 1. One of our parents
was nourished, from the ﬁrst phase of life, with soymilk. He/
she is now 37 years old and has always been in excellent
health).

Residues of the [soy] dairy (residus de laiterie; okara).
Condensed soymilk (lait de soja concentré). Powdered
soymilk (lait de soja en poudre). Fermented soymilk (Keﬁr,
yogurt, etc. are increasingly used therapeutically. One can
compensate for the lack of carbohydrates in vegetable milk
by the addition of lactose {or levulose for diabetics}). Tofu–
which Li calls Caséo-Sojaïne (fromage de soja)–meaning
“tofu or soy cheese”: Method of production, coagulants used,
perfected modern production methods at Li’s factory (In
this factory, tofu can be made into either non-fermented or
fermented cheeses. The non-fermented cheeses {Fromages
non fermentés} are of two types: Fresh and hard/ﬁrm. The
fresh are white in color and the consistency of hard-boiled
eggs. The hard/ﬁrm are of two types: In diced sheets {salted
or unsalted}, and in salted, semi-dry pieces/morsels. The
fermented cheeses {Fromages fermentés} may be of the
Gruyere, Roquefort, or Camembert types), tofu yields,
preservation and storage, composition of tofu (compared
with 4 meats on a moisture-free basic, in bar chart form
showing protein, lipids, carbohydrates, and ash), digestibility
of tofu, culinary preparations based on tofu (tofu omelette
with egg, smoked tofu with shoyu, tofu pâté, soy sausage–
made like regular sausage except that meat and fat are
replaced by fresh, hard tofu plus butter or cocoa butter).
Soy casein (Caséine de soja; for food or industrial uses).
Contains various tables and charts from other sources.
Residues of the [soy] dairy (residus de laiterie; okara,
p. 30-31): After ﬁltering the [soy] milk, a slightly ﬁrm,
aqueous oilcake remains in the ﬁlter cloth that is still very
rich in nutrients (substances alimentaires). According to Dr.
Bloch, it does not contain any trace of starch (our tests agree
with this conclusion). Consisting of torn cells emptied of
the largest part of their content, it would have the following
percentage composition (see Bloch 1907):
Protein 0.248, water 88.75, ash 0.36, fat .04, other 10.85.
“The oilcake (torteau) obtained at the factory of ‘SoyCasein’ (Caséo-Sojaine) and analyzed at the municipal
laboratory of Paris yielded:
Water 80.04, protein 33, fat 8.44, carbohydrates 22.63,
mineral salts 4.24.
“This oilcake was very easily dried to 10% water. The
milk can only be ﬁltered after boiling, thus according to
Prinsen [Geerligs]:
Proteins 29.38, oil 12.81, ash 4.66, carbohydrates that
are convertible to sugar 26.80, ﬁber 11.10, cellulose 10.2.
“The oilcake can be diluted in water. The liquid thus
obtained is used in grinding to make the second extraction of
[soy] milk.”
Soy casein (p. 38): The casein or legumine of soymilk
can be prepared by precipitation, purifying it by several
dissolutions and precipitations, and ﬁnally drying it. One
obtains a yellowish powder resembling animal casein
obtained by the same processes.
It is generally admitted that vegetable albumins have
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a coefﬁcient of assimilation greatly inferior to those of
animal albumins. But conﬁrmation of this is far from being
deﬁnitive. The experiments of Messrs. H. [Henri] Labbé and
Marchoisne have showed, in effect, that vegetable albumin is
as well assimilated as animal albumin.
Legumine is different from animal casein, but the
differences are of the same order as those which exist
between the various animal caseins. The differences existing
between the caseins of the various animal milks have been
noted by many chemists.
The casein extracted from soymilk can be used in the
same applications as casein from cow’s milk. These are of
two types: food and industrial. For food uses, one can point
out the manufacture of powders, of lacteal ﬂours (farines
lactées, perhaps wheat ﬂour enriched with soy casein), of
whole-grain bread, etc.
Note 1. This is the earliest document seen (April
2001), worldwide, that mentions a Western-style soy cheese
(Gruyere, Roquefort, or Camembert types), or a tofu sausage.
This is also the earliest French-language document seen that
mentions soy cheese, which it calls fromage de soja.
Note 2.
Note: This is the earliest document seen (April 2013)
concerning the use of tofu in a second generation product.
Note 3. This is the earliest document seen, worldwide,
that mentions powdered soymilk or dried soymilk.
Note 4. This is the earliest document seen, worldwide,
that mentions soy keﬁr. Address: 1. Counseiller de 1ere
classe au Ministère de l’Agriculture de la Chine; 2. Ingénieur
agricole (G.).
355. Queensland Agricultural Journal. 1912. The soja bean
as a source of rubber. 28(1):66. Jan. [1 ref]
• Summary: From India Rubber World: “The high price of
rubber during the year 1910 has had,... a stimulative effect,...
on the activity of those inventors who devote their attention
to the production of synthetic rubber, rubber substitutes, and
the perfection of the various processes for the reclamation or
other means of using old rubber.” A German patent has “been
issued for the manufacture of artiﬁcial rubber from soja bean
oil.” Address: Australia.
356. Howland, John A. 1912. The week’s progress:
Substitute from rubber from bean. Chicago Daily Tribune.
Feb. 4. p. E4.
• Summary: “One of the many proposed substitutes for
rubber is obtained from the soya or Manchurian bean, which
resembles the kidney bean, and is being introduced from
Japan and the East Indies into other countries. A rubberlike
product that can be vulcanized is obtained by treating the
bean with nitric acid, alkalies, and great heat.”
357. J. of the Department of Agriculture of South Australia.
1912. Points for producers. 15(7):698-704. Feb. See p. 699.

• Summary: The section titled “The soja bean as a source
of rubber” states (p. 699): “The high price of rubber during
the year 1910 has had, says the India Rubber World, a
stimulative effect that should not be overlooked on the
activity of those investors who devote their attention to the
production of synthetic rubber, rubber substitutes, and the
perfection of the various processes for the reclamation or
other means of using old rubber. Even the Soja bean, a staple
article of food supply in the Far East, and the residue of
which, after extraction of the oil in the form of beancake is,
with the bean itself, imported into Europe for use as a cattle
feed, has been laid under contribution by the indefatigable
searchers for a raw material for artiﬁcial rubber, a German
patent having been issued for the manufacture of artiﬁcial
rubber from soja bean oil.”
358. Christian Science Monitor. 1912. Soy bean’s
possibilities as bearing on the cost of living: Manchurian
product already used in connection with farming life of
America as well as in Europe. Food for cattle. April 27. p.
25.
• Summary: The soy bean may gradually help to lower the
cost of living in the USA. Few things give greater concern
to most people than high prices and “how to get the most for
the money.”
“The entrance of the soy bean on the western
agricultural horizon may be considered as a prospective
factor in American farming... This leguminous native of the
far east is likely to settle down permanently in American
soil” and may come to mean much to American “consumers
of met and vegetable food.”
Already as a feed for cattle, “this bean is beginning to
inﬂuence the produce market.”
“It is due to Japanese energy that the soy bean has
become one of the chief articles for export from Manchuria...
In Europe... they are now ﬁnding other uses for the bean
besides feeding it to cattle. Reﬁned soy bean oil is being
mixed with other oils for a salad dressing; bean ﬂour is being
mixed with wheat or rye ﬂour for making bread or biscuits.
Soap manufacturers are discovering in it one of the best
ingredients for their products, and in the manufacture of
paints and lubricating and illuminating oils it is beginning to
play a conspicuous part.
“The fact remains, however, that the chief value of
the soy bean is in the form of beancake for cattle, and the
American department of agriculture [USDA] in Washington
[DC] has directed its experiments principally in that
direction.
“There may be a lesson to American farmers in the
experience of Denmark and Holland with the soy bean as
animal food. At ﬁrst there was some hesitance about using
it because of apprehension that it might affect the quality
of the butter. But all such thoughts proved baseless and the
Manchurian bean now goes to these great dairy countries in
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ever increasing quantities.
“As recently as ﬁve years ago, B.T. Galloway, chief of
the bureau of plant industry of the department of agriculture,
wrote to secretary Wilson as follows: ‘Soy beans have
become an important crop in only a few localities in the
United States, but in the cases where farmers have learned
how to utilize them to the best advantage they have proved
to be a crop of high value. They are especially valuable for
mixing with corn for silage, for the production of hay and for
pasture use, especially for hogs. They possess an advantage
over cow peas in that the growth is erect and they are,
therefore, easily harvested. Some of the taller sort may be
harvested with an ordinary grain binder.
“’One reason why soy beans have not become more
prominent in American agriculture has been the impossibility
of securing seeds of a particular variety.’
“Made bean study: To remedy this defect, Carlton
R. Ball, agronomist of the department of agriculture,
was charged with the task of ﬁnding ways and means for
introducing the right varieties in the United States. Mr. Ball’s
investigations covered a period of more than four years.
At the end of that time he prepared a report [published in
May 1907] which was considered the last word in soy bean
literature.” A good summary of the report is given. “The best
known soy bean [variety] on the market is Ito San.
“One of the grievances of the American farmer in recent
years has been that it cost so much to feed his stock.” The
soy bean may help to ease or to solve this problem.
359. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja [The
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du
Jardin Colonial) 12(109):302-08. April. [2 ref. Fre]
• Summary: Contents (continued): Products and condiments
based on fermented soybeans (continued): Tuong (an
Annamese condiment that can replace nuoc mam or ﬁsh
sauce; preparation with rice or corn/maize as described by
Bui), Tao-yu (a condiment widely used in China and Japan,
as described by Prinsen Geerligs; preparation, properties,
chemical composition).
6. Confectionery products (Produits de conﬁserie):
Sweet soya preserves made from whole soybeans (Conﬁture
de soja, such as soy-based crème de marron, a chestnut
cream), soya powder (two types are made at Li’s plant: one
by drying soy pâté and one by grinding roasted soybeans
{par mouture des graines de soja grillées}), soy chocolate.
At Li’s tofu factory (l’usine de la Caséo Sojaine) near Paris,
soy chocolate (Chocolat de soja) is prepared using roasted
soybeans, sugar, and cocoa butter [a pale-yellow, pure edible
vegetable fat extracted from the cocoa bean]. From these one
is able to obtain almost the same composition, appearance,
and ﬂavor as chocolate. But this product has the advantage of
containing considerably less toxic theobromine.
Note. This is the earliest French-language document
seen (Dec. 2012) that mentions roasted soybeans, which it

calls graines de soja grillées.
7. Soya used as coffee (Le soja employé comme café).
For a very long time, soybean seeds, dried and roasted,
have been used in certain parts of Europe (Switzerland)
to replace coffee. By an infusion of these roasted seeds, a
liquid is obtained which resembles coffee in color and ﬂavor.
Moreover, under a different name [Cole’s Domestic Coffee
Berry, 1892], soybeans have been launched in the United
States for this usage. This very special use of the soybean
will be of interest to those who are forbidden to drink coffee,
for they will now be able to enjoy it in a different way. A
table shows the composition of Swiss soya coffee, made
from dried and roasted soybeans, according to Kornauth.
8. Ferments or starter cultures for fermentation: Kiu-tsee
(a special ferment from Canton described by M. Daby de
Thiersant), lactic ferments (fermented soymilks).
Industrial uses of soybeans: Uses of the oil to make
soap, wax candles (bougie), paint, or artiﬁcial rubber.
Uses of the protein (caséine de soja) to give products
resembling those made from milk proteins: sojalithe or soy
stone resembling lactite, insulators for electrical apparatus,
soy glues, etc. Illustrations (line drawings, p. 305) show
cellular elements of different soya confections. Address: 1.
Counseiller de 1ere classe au Ministère de l’Agriculture de la
Chine; 2. Ingénieur agricole (G.).
360. Pontius, Albert W. 1912. Soap from soya beans. Daily
Consular and Trade Reports (U.S. Bureau of Manufactures,
Department of Commerce and Labor). 15(107):494. May 6.
• Summary: “A good portion of the many thousand tons
of Manchurian beans exported to Europe returns to the Far
East in various forms of manufactures, such as soap (bean
oil constituting an important ingredient), reﬁned oil, soya
biscuits, etc.
“The merits and economy of bean oil as a substitute for
coconut oil and tallow have been scientiﬁcally established.
For this purpose, however, the crude bean oil, as produced
by the crushing mills here, must undergo a reﬁning process.
This is still a technical experiment at the local central
laboratory, which seeks to provide a process commercially
feasible and available to those with small capital. The few
soap factories in Dalny and elsewhere in Manchuria must
now mix other fats, such as coconut oil, to the bean oil to
secure the proper solidity.
“About one and one-half years ago Lever and other
large British soap makers became interested in Manchurian
beans as a desirable material. It is understood that Lever will
establish a soap factory at Kobe for utilizing Manchurian
bean oil, notwithstanding that soda, another important soap
ingredient, is not yet produced in Japan...”
A note appended by the Bureau of Manufacturers states
that American soap factories imported $2,685,596 worth of
soya bean oil in 1911. Address: Consul, Dalny, Manchuria.
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361. Los Angeles Times. 1912. Offering relief to the Chinese
famine victims. May 19. p. I5.
• Summary: Shanghai (China) April 17. A.P. correspondence
of The Times. About 60 missionaries are now engaged in
furnishing famine relief. Some 200,000 persons are being
helped. Much of the country in which the relief is centered
has “been looted several times until it is in a condition
of the most absolute destitution. The people have lost all
their animals, and have sold everything that was salable.
Thousands of them have torn down the roofs over their heads
and have used the thatch for fuel and sold the roof timbers
for a few cents to buy a little grain or bean cake. This bean
cake is the residue of the Soya bean left after extracting the
oil and is generally used for fertilizing the ﬁelds. Those,
however, who have some bean cake, now deem themselves
very fortunate and cannot get on the famine lists, for famine
relief is given only to those who are in absolute destitution.”
Address: Rev., Suchien, China.
362. Board of Trade Journal (London). 1912. Australia:
Denaturation of soya bean oil. 77:515. June 6. [1 ref]
• Summary: A by-law of the Australian Commonwealth (no.
216) dated April 23, 1912, prescribes additional methods to
those referred to in by-law no. 195 of denaturing soy bean
oil, in order that it may be imported free of duty under Item
234 (H) of the tariff. Under this by-law, soy bean oil may be
denatured as follows: 1. By adding 25 gallons of commercial
neatsfoot oil and 25 gallons of 300ºC test kerosene to 50
gallons of soy bean oil. 2. By adding 5 gallons of terebene
(a mixture of terpenes from oil of turpentine) and 5 gallons
of turpentine to 90 gallons of soy bean oil. 3. By adding 25
gallons of tung oil to 100 gallons of soy bean oil.
363. Toch, Maximilian. 1912. Sojabohnenoel [Soy oil
(Abstract)]. Chemiker-Zeitung 36(73):688. June 15. [Ger]
• Summary: A German-language summary of the following
English-language article: Toch, Maximilian. 1912. “Soya
bean oil for paint purposes.” J. of the Society of Chemical
Industry (London) 31(12):572-74. June 29.
364. Cooper, Daniel Richard; Murley, Edward Mordaunt;
Wyborn, John Vinten. 1912. An improved paint. British
Patent 14,137. Date of application: 17 June 1912. 4 p.
Accepted: 12 June 1913. Date claimed for Patent under
Patent and Designs Act, 1907, being date of ﬁrst Foreign
Application (in Germany): 23 April 1912.
• Summary: Soya oil is one of the ingredients in this
improved paint.
“A paint made according to this invention consists of
the following ingredients, viz.: Crude petroleum, papa rock
or burnt clay or whiting, according to the colour of the paint
desired, linseed oil, soya oil or tung oil, turpentine and driers,
to which may be added white zinc or white lead, and if white
paint be not desired, red oxide of iron, hematite or red lead.

The ﬁlling material is chosen so that its colour approximates
to that of the paint desired so as to avoid the disadvantages
which appear when the pigments wear off.
“’Papa rock’ is a mudestone, marl or marine clay found
in New Zealand and other countries.” Address: 1. Carpenter,
Spotswood, New Plymouth; 2. Cycle Agent, Devon St.,
New Plymouth; 3. Company Secretary, Inaha, Hawera. All:
Taranaki, New Zealand.
365. Toch, Maximilian. 1912. Soya bean oil for paint
purposes. J. of the Society of Chemical Industry (London)
31(12):572-74. June 29. [2 ref]
• Summary: “New York Section. Meeting held at Chemists’
Building on Friday, May 24th, 1912.”
From 1890 to 1910 the price of linseed oil ﬂuctuated
between $0.30 and $0.50 a gallon, averaging about $0.40. In
late 1909 it rose to $0.68 and by Sept. 1910 it had reached
$1.01 per gallon.
In 1909 soya-bean oil was practically unknown as a
paint oil. Since then many accounts of investigations (a
number of which are conﬂicting) have been published. The
author has experimented with 33 varieties of soya beans. He
has found that a tungate drier “acts on soya bean oil exactly
the same as lead and manganese drier acts on linseed oil. In
other words, a fairly hard, resistant and perfectly dry ﬁlm is
obtained by the addition of from 5 to 7 per cent. of this drier
within 24 hours.” Soya bean oil which is suitable for paint
purposes “is the nearest oil we have to linseed.”
Soya bean oil which is suitable for paint purposes has
two characteristics: (1) When heated to 500ºF for a few
minutes it will bleach and remain bleached; (2) The coldpressed oil when heated to 500ºF and blown with dry air
for 5-7 hours thickens exactly the same as linseed oil and
attains a [relative] gravity of 0.960 or more. Varnish made
from suitable soya-bean oil bakes very hard and retains an
abnormal ﬂexibility. But, based on a test of less than 3 years,
it does not wear quite as well as linseed oil. “It is too soon to
prognosticate the value of soya-bean oil for exterior painting.
But for interior use soya-bean oil is the equal in every respect
of linseed oil–particularly when treated with a tungate drier.”
When 25% of “soya bean oil is added to a mixed paint,
neither the author nor anyone in his laboratory can, in all
instances, detect its presence. Blown and thickened soya
bean oil is already used by a number of linoleum and table
oil cloth manufacturers, and for printing ink purposes it
presents some advantages. For the manufacture of enamel
paints, heavy bodied soya oil produces most beautiful results,
and as perhaps 95 per cent. of all enamel paints are used for
interior decorative or protective purposes, in this country
[USA] its use should be encouraged.”
“At the time of writing linseed oil is quoted at 75 cents
per gallon and soya bean oil at 55 cents per gallon.”
In the discussion that followed Mr. Toch’s presentation,
Dr. Baekeland (probably the inventor of Bakelite) said
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“that soya bean oil would be found one day to be one of
the most valuable of edible oils, even superior to olive oil,
but in addition the soya bean contained more of an easily
assimilable proteid than any other vegetable product. Those
who had attempted the study of vegetarian diets had been
confronted with the difﬁculty of ﬁnding the necessary
amount of proteid without ingesting at the same time a very
large amount of solid matter and carbohydrates. The soya
bean was remarkable because it contained an amount of
nourishment and easily assimilable proteids which had no
parallel, and that is why the eastern people, who lived on
a vegetarian diet, had been compelled to study soya beans
for centuries, and why it had become a staple. In China and
Japan there was hardly a meal where there was no soya
bean preparation. There was a soya bean cheese which was
excellent.”
Mr. Toch added that in “1903 in Berlin [Germany],
Dr. Baekeland gave him some very specially prepared soya
beans for dessert.” Several speakers note that soya beans,
which contain no starch, make excellent foods for use in
diabetic diets.
Note 1. The development of synthetic materials is
considered one of the most important inventions of the 20th
century. Organic synthesis began in 1907 in the Yonkers,
New York, garage of a chemist named Leo Baekeland.
He invented Bakelite, a liquid resin that hardened into a
tough, inﬁnitely moldable solid, which was used to make
telephones, radio receivers, lamps, ashtrays, pens, cameras,
etc. The next important class of synthetic materials to be
developed was plastics.
Note 2. This is the earliest document seen (June 2014)
that mentions the use of soya bean oil itself for making
printing ink.
Note 3. This is the earliest document seen (Nov. 2001)
that mentions the use of soya bean oil in making oil cloth (or
oilcloth). Address: [New York City, New York].
366. Stock, Erich. 1912. Sojabohnenoel mit besonderer
Beruecksichtigung seiner Verwendung in der Lackindustrie
[Soybean oil with special consideration for its use in the
lacquer industry]. Farbe und Lack No. 27. p. 242. July 5; No.
28. p. 250. July 12; No. 29. p. 259. July 19. [Ger]
• Summary: The writer gives the results of chemical
investigations he conducted using soybean oil, and practical
trials that he conducted in making a satisfactory product. He
intends to conduct further research.
367. K.P. 1912. Ueber Sojabohnenoel als Farbenmedium
[Soybean oil as a medium for colors in paints (Abstract)].
Farben-Zeitung 17(40):2174. July 6. [1 ref. Ger]
• Summary: A German-language summary of the following
English-language article: Toch, Maximilian. 1912. “Soya
bean oil for paint purposes.” J. of the Society of Chemical
Industry (London) 31(12):572-74. June 29.

368. Board of Trade Journal (London). 1912. Foreign trade
of China in 1911. 78:149-51. July 18. [1 ref]
• Summary: “The [soy] bean crop in Manchuria was not
quite so good as in 1910, but, nevertheless, the total export
abroad under the cognizance of the Maritime Customs has
slightly increased as compared with 1910. The ﬁgures are,
for 1911, 11,038,340 piculs [1 picule weighs 133.33 lb.],
valued at Hk. [Haikwan] taels 26,585,543, and for 1910,
10,925,451 piculs, valued at Hk. taels 21,472,821 a result
which suggests a considerable rise in the price of this staple.
The tendency for beans for Manchuria to be shipped abroad
from the Russian port of Vladivostock [Vladivostok] is again
very noticeable... The export abroad of beancake increased
by over 3 million piculs, due no doubt to the great demand
for it to fertilise the sugar ﬁelds of Formosa.”
369. Christian Science Monitor. 1912. Famous soya bean of
China. July 31. p. 19.
• Summary: “It is interesting to note in conjunction with
the awakening of China that a Chinese article of food, or at
any rate a vegetable product which grows most profusely
in Manchuria, is attracting the serious attention of Europe
and America. Authorities say that the soya bean contains
more of the ingredients of a perfect food than any other one
known product, and an important experiment is being tried
in France, where a wide assortment of foods is being made
from soya beans [by Li Yuying, near Paris]. They include
milk, cheese [tofu], casein, oil, jellies, ﬂour, bread, biscuits,
cakes and sauces.
“Now an article in the Journal of Chemical Industry [29
June 1912, p. 572-74] shows that the use of soya bean oil
for paint purposes is established as a practical fact. While
it is said that soya oil is not yet proved a perfect substitute
for linseed oil in exterior painting, in interior painting it is
entirely satisfactory and for some sorts of ﬁnishings, like
‘baking japans,’ it is even better than linseed oil.
“Soya beans to the number of 280 varieties are listed
already by the United States governmental investigators.
The orientals have made a close study of the product, and
apparently know beans. Soya beans have been grown in
Virginia and used as a substitute for corn to feed stock,
Planted with the corn they act as a fertilizer, and the animals
that can get soya beans let the corn alone.
“In China and Japan there is hardly a meal in which
some preparation of the soya bean is not used. There would
seem to be, after all, some subtle afﬁliation between bean-fed
New England culture and the wisdom of the Orient.
“A Georgia man who tried the soya bean declares that he
planted in rich soil and got stalks 20 feet high which he could
harvest. It is plain that Jack’s, then, was a soya beanstalk.”
Note: Soybean plants typically grow to height of 2-3 feet,
never 20 feet.
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370. Chemische Revue ueber die Fett- und Harz-Industrie
(Hamburg, Germany). 1912. Sojaoel fuer Malerzwecke
[Soya bean oil for paint purposes (Abstract)]. 19(8):192-97.
Aug. [1 ref. Ger]
• Summary: A German-language summary of the following
English-language article: Toch, Maximilian. 1912. “Soya
bean oil for paint purposes.” J. of the Society of Chemical
Industry (London) 31(12):572-74. June 29.
371. Country Gentleman. 1912. Soap from soy beans.
77(37):20. Sept. 14.
• Summary: A summary of: Pontius, Albert W. 1912. “Soap
from soya beans.” Daily Consular and Trade Reports (U.S.
Bureau of Manufactures, Department of Commerce and
Labor) 15(107):494. May 6.
372. Chemist and Druggist (London). 1912. Colonial and
foreign news. 81(12):465. Sept. 21.
• Summary: “Soya-bean industry at Stettin.–A company
formed in 1910 at Stettin with a capital of 75,000 l. [British
pounds sterling] for the purpose of producing oil, oil cake
and meal from Manchurian soya-beans, commenced work
at the beginning of April 1911, but four weeks later work
was stopped owing to a strike. In June part of the factory
was destroyed by ﬁre; the plant for extracting the oil was
restarted in July, but the presses did not resume work until
November. About 20,000 metric tons of soya-beans was
imported direct from Manchuria; of this amount 11,500
metric tons was forwarded to Hamburg on account of the
stoppage of work here. Soya cake and meal have found a
good sale in German agricultural districts, and soya oil is
now largely used in the manufacture of soap in place of
linseed oil.”
Note: Stettin is a port city on the Oder River in today’s
Poland (Sept. 2015); named Szczecin, it is Poland’s largest
seaport on the Baltic Sea. It was part of Germany until May
1945, when the Soviet Red Army seized the city.
373. Mueller (C.G.) Speisefettfabrik A.G. 1912.
Improvements relating to the production of metallic
catalysts. British Patent 22,092. Date of application (in UK):
28 Sept. 1912. 3 p. Accepted: 22 May 1913. Date claimed for
Patent under Patent and Designs Act, 1907, being date of ﬁrst
Foreign Application (in Germany): 23 April 1912.
• Summary: These catalysts are use for “the production
of solid fats from cheap vegetable oils.” Soya bean oil is
mentioned in examples 1(a), 1(b), and 2(a).
Example 1(a): “300 grs. [gm] of nickel oxide were
glowed for half an hour in a stream of hydrogen at a
temperature rather above 550º Centigrade. Then at the same
temperature, a stream of carbonic acid gas was passed over
the metal for 20 minutes, after which the metal was allowed
to cool while still in the stream of carbonic acid.
“100 grs. of the resulting catalyst were then thoroughly

mixed with 100 times the weight (10 kilogrs) of soya bean
oil having an iodine number of 136.2 and an acidity number
of 0.6 (indicating the content of free fatty acids determined
by titration with soda lye). Such soya bean oil does not
solidify until it is cooled well below zero Centigrade. The
mixture of the soya bean oil and the catalyst was then placed
in a cylindrical apparatus and subjected to the action of
hydrogen while a temperature of 160 to 180º Centigrade was
maintained at a pressure of 3 to 4 atmospheres for two and
a half hours. After this period of treatment the oil had the
following properties:
“Iodine number: 102.8
“Melting point: 38ºC.
“Solidifying point: 26.2ºC.” Address: 8, Belle-AlliancePlatz, Berlin; and also of Neukoelln. Both: Empire of
Germany.
374. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja: Sa
culture. Ses usages alimentaires, thérapeutiques, agricoles et
industriels [The soybean: Its culture. Its food, therapeutic,
agricultural, and industrial uses]. Paris: Augustin Challamel
(Rue Jacob 17). 150 p. Illust. Index. 25 cm. Translated into
French and expanded from the Chinese edition, published
by la Societé Biologique d’Extréme-Orient (1910). [151 ref.
Fre]
• Summary: One of the earliest, most important, inﬂuential,
creative, interesting, and carefully researched books ever
written about soybeans and soyfoods. Its bibliography on
soy is larger than any published prior to that time. It was ﬁrst
published as a series of eight articles in Agriculture Pratique
des Pays Chauds (Bulletin du Jardin Colonial) from
September 1911 to April 1912. Before being published as a
book, it was revised slightly by adding a table of contents at
the back, dividing the material into 5 parts with 19 chapters,
and adding several photos (p. 16-17), a world map showing
the distribution of soybean cultivation (p. 21), and an
interesting 2-page table (p. 66-67).
Contents: The soybean: Origin and history. Part I:
Soybean culture. 1. Species and varieties of soybeans:
Botanical characteristics, species, varieties (Chinese,
Japanese, Indian, Indochinese, Hawaiian, USA, European).
2. Needs of the soybean: Climatic, geographical area of
the soybean by region worldwide, agrological/soil needs,
fertilizers, soil preparation, the place of the soybean in crop
rotations. 3. Soybean seeds: Study of seeds (by weight,
by germination rate, selection of seeds), time of planting,
plant spacing, depth of seeding, rate of seeding per hectare,
method of seeding (broadcasting, in rows, in mounds).
4. The soybean during its vegetative stage: Germination,
transplanting, types of care (e.g., second dressings),
irrigation, ﬂowering and fruiting, enemies of the soybean
(e.g., insects). 5. Harvest of soybeans: Time for harvest
(forage or grain), methods of harvesting (forage or grain;
mechanical mower), threshing (use of machine), yields of

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 197
soybeans (forage and grain in various countries, ratio of
seeds harvested to straw is about 1 to 2, yield of nutrients).
6. Fixation of atmospheric nitrogen by soybeans, and
improvement of the soil. 7. The soybean in mixed cultures
and alternate rows: With corn, cowpeas, rice, sweet sorghum,
or millet.
Part II: Chemical composition of the soybean. 1.
Composition of the plant: Minerals in the leaves and
total plant. 2. Study of the seed: Composition, chemical
composition, microscopic comparisons, table of analyses by
28 previous researchers, albumins, sugars, starch, dextrin or
dextrine, diastase, lipids, ash/minerals.
Part III: The soybean as human food and animal feed.
1. The soybean as feed for animals: Green forage and hay.
2. The soybean in human feeding: From the viewpoints of
physiology, economy, and gastronomy. The role of soya in
special diets: Vegetarianism, remineralization, diabetic, and
lactose intolerant.
Part IV: Food products based on soya. 1. Soymilk and
its derivatives: Soymilk (Methods of manufacture, Chinese
and modern at l’Usine de la Caséo-Sojaïne, nature and
properties [physical and chemical] and composition of the
milk, action of ferments and diastases (enzymes) on the
milk, uses of the milk, the residue from the soy dairy [okara],
condensed soymilk, powdered soymilk, fermented soymilk
(keﬁr, yogurt, etc.)), tofu (called Caséo-Sojaïne, or fromage
de soya; methods of production, coagulants, yield of tofu,
storing tofu, composition and comparison with various
meats, digestibility, culinary preparations made from tofu
(smoked tofu, tofu pâté, tofu sausages)), Soy casein (food
and industrial uses). 2. Soy ﬂour and its derivatives: Soy
ﬂour, soy bread, wholemeal bread, other products based
on soy ﬂour (as biscuits and cakes for diabetic diets). 3.
Soy oil and its by-products: Soy oil, physical and chemical
properties, usage, residue of the oil mill: the cake, price,
uses. 4. Use of the soybean as a legume: Whole soybeans
(composition and digestibility), soy sprouts (germes de soja),
green vegetable soybeans (le soja frais). 5. Fermented soy
condiments: Solid condiments from Japan: Tokyo natto (Le
Tokio-Natto) and Ping-Ming natto or tao-tche (Le Ping-mingNatto; fermented black soybeans with salt, ginger, orange
rind, etc. A similar product is made in China and called taotche). Paste condiments: Miso (four types and composition),
tao-tjung (Chinese miso). Sauces: Shoyu (its production,
varieties, properties, composition), chiang-yu (tsiang-yeou),
ketjap [kechap, from Java], tuong (from Annam, with rice or
corn), tao-yu (widely used in China and Japan, described by
Prinsen Geerligs). 6. Confectionery products: Comparison
with chestnuts, roasted soy ﬂour to replace chocolate. 7. Soy
coffee (with analysis by Kornauth). 8. Special fermented
products: Kiu-tsee (a special commercial ferment from
Canton described by Thiersant), fermented soymilks.
Part V: Industrial uses of soybeans. Oil based: soap,
wax candles (bougie), and paint oils. Protein based: sojalithe

or soy stone which corresponds to lactite, insulators for
electrical apparatus, glue, etc. Conclusion. Addendum
(Complément) to Part III, Chapter 1: Soybean straw and
stems. Composition of various seeds, including soybeans.
Soy ﬂour. The cakes from oil mills. Soymilk and the cake
from soy dairies (tourteau de laiterie, okara).
A very interesting table (p. 66-67, which does not appear
in the original 8 articles) shows earlier nutritional analyses
of the composition of soybeans by Steuf (from Hungary,
Mongolia and China), Schroeder, Caplan, Pellet (from China,
Hungary, Etampes), Muntz, Nikitin (black soybeans from
Russia, 2 samples), Lipski [Lipskii] (yellow, from Russia),
Giljaranski (yellow from Russia, China and Japan; black
from China and Japan; green), König (Hispida platycarpa
black, Tumida yellow, brown and black), Prinsen (white from
Java and China), Goessmann, Kellner, USDA, Chemiker
Zeitung (white from Java and China, 29 Jan. 1896), Scuff
(misomame; miso soybeans), Zulkovski (yellow from China,
reddish brown from Mongolia), Institut Agr. de Vienne
(Austria; yellow from Vienna, reddish brown from Tirol),
Ecole Imp. et Roy d’Ag. Hong (yellow from Mongolia and
China, reddish brown from China), Chez M. Olivier Lecq
(from Moravia), Lechartier (Etampes and black), Joulie
(yellow), Stingl and Morawski, Bloch (yellow, green, and
black), Balland, Cavendish Evelyn Liardet (yellow, brown,
green, black, and white), Jardin Colonial (Laos, Tonkin,
China), Aufray (Tonkin, Yun-nan), Homes Laboratory (black
from China, or white). Photos and illustrations are the same
as those referenced in individual sections of the book, except
for the following: A ﬁeld of soybeans (p. 16). A soybean
plant growing in Europe (p. 17). Color illustrations appear
facing pages 12, 22, and 64. Address: Li is from Societe
Biologique d’Extreme-Orient (Chine). Grandvoinnet is from
Ingenieur Agricole (G.).
375. Mueller (C.G.) Speisefettfabrik A.G. 1912.
Improvements relating to the production of metallic
catalysts. British Patent 23,643. Date of application (in UK):
16 Oct. 1912. 3 p. Complete speciﬁcation accepted: 29 May
1913. Date claimed for Patent under Patent and Designs Act,
1907, being date of ﬁrst Foreign Application (in Germany):
24 May 1912.
• Summary: This is a patent addition to No. 22,092 of 1912.
The earlier patent has been signiﬁcantly changed however
soya bean oil is still important.
“Soya bean oil having an iodine number of 119.8 was
then subjected to the action of a stream of hydrogen while
in the presence of the metallic shavings so treated, the
temperature being about 160ºC. and the pressure varying
between 2 and 4 atmospheres. After 41 hours’ treatment the
iodine number was found to be reduced to 81.4.
“The experiment was repeated in all respects except
that shavings treated’ only in a stream of hydrogen, and not
afterwards with carbonic acid, were used as the catalyst. In
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this case after 4¼ hours the iodine number of the oil was
reduced only to 113.1.” Address: 8, Belle-Alliance-Platz,
Berlin; and also of Neukoelln. Both: Empire of Germany.
376. Barrett, O.W. 1912. Soya soap. Philippine Agricultural
Review 5(10):565-66. Oct.
• Summary: “The vast area planted with ‘Manchurian
beans’ in northeastern China and the contiguous portion of
Siberia may in the near future be greater still. A new ﬁeld
for bean oil has been found and the new factories in Mukden
and Dalny are now turning out very large amounts of both
laundry and toilet soaps.
“It is understood that the Lever Bros. Ltd., of Port
Sunlight, England, will also establish a monster soap factory
at Kobe; the only drawback thus far is the lack of alkali
in Japan and northern China. According to the Bureau of
Manufactures of the United States Department of Commerce
and Labor, the United States uses considerably over
5,000,000 Philippine pesos worth of bean oil annually.
“Soya oil affects the price of copra. Soya soap relieves
the overproduction tendency of bean oil and thus becomes
a long-distance enemy of the Philippine coconut, although
it directly assists in a degree in keeping up the price of soya
oil.” Address: [Chief of the Div. of Experiment Stations,
Philippines].
377. Toch, Maximilian. 1912. Soya-bean oil as a substitute
for linseed oil in paints. Engineering News 68(22):1027-28.
Nov. 28.
• Summary: “From a paper read before the Society of
Chemical Industry, New York City, June 7, 1912.” Note: This
article is quite similar to one by the author titled “Soya Bean
Oil for Paint Purposes,” published in Journal of the Society
of Chemical Industry (London) (29 June 1912, p. 572-74).
Address: 320 Fifth Ave., New York City, NY.
378. Tonnelier, Adolfo C. 1912. Soja hispida, Moench:
Metodos industriales de elaboracion de sus diversos
derivados [The soybean: Industrial methods of
manufacturing its various derivatives]. Revista Industrial y
Agricola de Tucuman (Argentina) 3(6):236-39. Nov. See also
p. 396. With 5 photos of soybean plants and soybeans. [Spa]
• Summary: Contents: Introduction. Vegetable milk (leche
vegetal, soymilk). Vegetable cheese (queso vegetal) [tofu].
Oil and casein (aceite y caseina, including preliminary
operations of washing the seeds, extraction of the oil {El
aceite de Soja}, extraction of the vegetable casein {caseina
vegetal} which has numerous industrial applications, as in
the preparation of water-resistant paints, in the textile, paper,
silk, and artiﬁcial textile industries, rubber, leather, plastic
materials, ﬁlms, photographic emulsions, etc.). Soy ﬂour
(harina de soja). Artiﬁcial rubber (caucho artiﬁcial). Shoyu
or soy sauce (choyou ó salsa de soja).
“In the vicinity of Paris a factory for the production

of soy-based food products has been founded. In England
important manufacturers of soy ﬂour, soybean cakes, and
the extraction of the oil are in operation. Mr. Karajama [sic,
Katayama (1906)], a Japanese chemist, uses soybean seeds
to prepare a concentrated milk, a ﬂour of the type that Nestlé
makes, and biscuits (biscochos; not cookies), obtaining in
this way a maximum of food and nutrition at very reduced
volume.
“The experiments carried out since one year ago at this
part of the Experiment Station, attached to the National
School of Agriculture at Córdoba, have veriﬁed the easy
acclimatization of this plant, the abundance and goodness of
its products.
“It is to be hoped that its cultivation with be extensively
propagated in the zones that are favorable for it. This
leguminous oilseed is not only of interest to the farmer,
agriculturist, and landowner, but also to the industrialist, and
on no smaller scale.
“It is a new fountain / source of riches for the nation,
that we must not neglect.”
Note 1. This is the earliest Spanish-language document
seen (Dec. 2015) that uses the term caseina vegetal to refer
to isolated soy protein.
Note 2. This is the earliest Spanish-language document
seen (Sept. 2006) that uses the term El aceite de Soja to refer
to soy oil.
Note 3. This is the earliest Spanish-language document
seen (April 2012) that uses the word choyou or the term
salsa de soja to refer to soy sauce.
Note 4. This is the earliest Spanish-language document
seen (April 2013) that uses the term queso vegetal to refer to
tofu.
Note 5. This is the earliest Spanish-language document
seen (Nov. 2013) that uses the term harina de soja to refer to
soy ﬂour. Address: Chief of the Experiment Station, attached
to the School of Agriculture, Argentina.
379. Thompson, Firman; Morgan, H.H. 1912. Soy bean oil.
Delaware Agricultural Experiment Station, Bulletin No. 98.
13 p. Dec. 1.
• Summary: Contents: Introduction. Production of oil.
Quality of oil. Some constants of soy bean oil. Methods
used. Uses and value of oil. Qualities of cake or meal. Value
as green manure and as an oil seed crop.
Recently many U.S. experiment stations, especially in
the South, have conducted soy bean cultivation experiments,
with “fairly uniform success. Almost invariably, however,
the object of these experiments has been to determine their
value as a forage crop or for green manure, rather than to
determine the industrial or economic value of the bean.” A
table compares the nutritional composition of the soy bean,
cottonseed, and ﬂax seed. The soy bean contains the least oil
(17.2%) and the most protein (33.5%) of the three.
“In 1908, owing to a scarcity of linseed and cottonseed
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products, serious attention was given to the soy bean as
an oilseed by the oil mills of England, with the result that
during 1909 about 400,000 tons were imported by them
for the manufacture of oil. The oil produced was received
so favorably by various industries that the importation
of the beans into England and other European countries
has increased very rapidly... At the present time over
1,000,000 tons of [soy] beans are annually exported from
Manchuria, as well as large quantities of oil and cake which
are manufactured there. While the oil has been used to a
considerable extent in this country, it appears that none of
the oil has been manufactured here, it being imported from
Europe or from the Asiatic countries.” During the year
ending June 30, 1911, 41.1 million lb of soy bean oil worth
$2.55 million were imported to the USA. The decrease of
imports to 28.02 million lb during the ﬁscal year 1912 was,
in large part, due to a severe outbreak of bubonic plague in
Manchuria.
“Reports from many widely separated parts of the
country show that the soy bean can, with reasonable
certainty, be brought to maturity in almost any part of
the United States south of the fortieth parallel” which
runs through the middle of New Jersey, just north of the
southern border of Pennsylvania, through Columbus
(Ohio), Indianapolis (Indiana), and Decatur, Champaign,
and Springﬁeld (Illinois), then along the northern border of
Kansas. The average yield is 25 bushels/acre.
“According to Brode (Special Agents Series, Consular
Reports, No. 39 [April 1910]) a process is now being used
by several of the large oil mills in England, which consists of
extracting soybeans with a solvent having a low boiling point
(presumably benzine), whereby as much as 90% of the oil
is extracted. This produces a cake or meal correspondingly
lower in oil and higher in protein than that made by pressure.
There also appears to be in use in England a secret process
for reﬁning the oil by which all of the disagreeable odor and
taste is removed and a good edible oil is produced.”
The author’s original experiments, based on 48 samples
of soy bean oil, show that some constants of the oil are:
Speciﬁc gravity at 15ºC .9212.
Saponiﬁcation value 188.65.
Acid value .28.
Reichert-Meissl value 5.3.
Hehner value 93.50.
Neutralization value 177.82.
Iodine value of the oil 127.78.
Iodine value of the unsaturated fatty acids 131.93.
Unsaturated fatty acids 84.70.
Saturated fatty acids 8.61.
Ether number 188.37.
Glycerol 10.29.
Mean molecular weight 315.5.
The methods used to determine each constant are
described in detail.

“Probably the most important use of the oil is in the
manufacture of soaps, for which purpose it compares very
favorably with cotton-seed oil. Being a semi-drying oil it has
also found some application in the manufacture of paints,
and while it probably can never displace linseed oil for
this purpose, it appears that when mixed with linseed oil in
proportions as high as 25 per cent, no inferior qualities are
shown in the paint. It is possible that, with suitable driers, it
may ﬁnd more extended use for this purpose.
“Regular American market quotations on this oil are
only available since the latter part of 1909, and since that
time the price has ranged from 6½ to 8 cents per pound with
an average of about 6 3/4 cents, as compared with 6½ to 6
3/4 for cottonseed, and 9 to 13 cents for linseed oil.”
“The price of soy bean meal in Europe varies from about
$28 to $30 per ton, compared with $30 for cottonseed meal
and $35 for linseed meal.” Address: Delaware College Agric.
Exp. Station.
380. Product Name: Solite (Liquid Water-based Paint
Containing Soy Protein. Also named Solight).
Manufacturer’s Name: Solite Manufacturing Co.
Manufacturer’s Address: Dairen, Manchuria.
Date of Introduction: 1912.
New Product–Documentation: Hoshino, Tokuji. 1920.
Economic history of Manchuria. Seoul, Chosen: Bank of
Chosen. x + 303 p. See p. 144-45. “Two novel uses of soya
beans have been discovered by Mr. Suzuki of the Central
Laboratory of the South Manchuria Railway Company.
The one is the making from it of a new sort of paint, named
solight,... A joint-stock company was established in Dairen
to manufacture these articles in 1912, and it is now doing a
prosperous business. The merits of solight are enumerated
thus: it may be applied as it is; it dries quickly, that is, in
about half an hour; it has no bad odour like paint; its easy
combination with any colour; its cheapness.”
Sadakichi Satow. 1921. Tohoku Imperial University,
Technology Reports (Sendai, Japan) 2(2):1-124 (41-164).
Oct. p. 5. “Researches on oil and proteids extraction from
soy-bean.” “In Japan, a new use of the soy-bean meal for the
purpose of a water-color paint called ‘Solite’ was discovered
by Mr. Y. Suzuki. This consists in subjecting the soy-bean
meal to fermentation, mixing caustic lime with the meal, and
thus causing the disintegration of ﬁbrous material through
fermentation and making the whole mass homogeneous.”
It can also be used as a nutritious food called “Legumon.”
Note 1. This is the world’s earliest known commercial soy
protein product–i.e., one made with soy protein isolates
or concentrates; it is an industrial product. Note 2. This is
the earliest known commercial soy product (with a brand
name) made in Manchuria. Note 3. This is the earliest known
commercial water-based paint made from soy protein.
Light of Manchuria. 1922. No. 17. p. 2-24, 29-31. Jan.
1. “Central Laboratory of South Manchuria Railway Co.
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I. Its history. II. Results of work. V. Beans and products.”
Includes a discussion of Solite water based paint containing
soy protein. “It is being manufactured and sold at the Solite
Manufacturing Co., Dairen.”
H. Komatsu. 1922. Light of Manchuria. No. 23. p. 2027. July 1. “Tantalus from bean oil.” The author is Works
Mgr., Dairen Solite Co. Ltd., Dairen, Manchuria. Thus the
Solite Co. was in business by July 1922.
South Manchuria Railway Co. 1926. “Soya beans in
Manchuria.” Dairen: SMRC Agricultural Ofﬁce. 40 p. Nov.
See p. 17-18. Solite is a water-based paint, invented by Mr.
T. Suzuki and manufactured and sold by the Dairen Solite &
Co. until a few years ago.
South Manchuria Railway Co. 1937. Bean oil industry in
Manchuria. p. 24. “Bean cake in manufacturing liquid paint.
The Solite is a paint produced by mixing the protein content
of [soy]beans with lime. It was invented by Mr. Yosei Suzuki
and was manufactured and sold by the Solite Company at
Dairen. The future of this industry is believed to be a hopeful
one.”
Contemporary Manchuria 1937. “Bean Oil Industry in
Manchuria.” p. 33. Note: Most soy-based paints used soy oil,
but this one uses soy protein.
381. Product Name: Tantalus (Waterprooﬁng Material
Made from Soybean Oil. Also named Tantalse).
Manufacturer’s Name: Solite Manufacturing Co.
Manufacturer’s Address: Dairen, Manchuria.
Date of Introduction: 1912.
New Product–Documentation: Hoshino, Tokuji. 1920.
Economic history of Manchuria. Seoul, Chosen: Bank of
Chosen. x + 303 p. See p. 144-45. “Two novel uses of soya
beans have been discovered by Mr. Suzuki of the Central
Laboratory of the South Manchuria Railway Company.
The one is the making from it of a new sort of paint, named
solight, and the other, a chemical composition called
tantalse, which imparts its waterproof characteristic to the
cement, mortar, or concrete with which it is mixed, or to
paint upon which it is applied. A joint-stock company was
established in Dairen to manufacture these articles in 1912,
and it is now doing a prosperous business.”
H. Komatsu. 1922. Light of Manchuria. No. 23. p. 2027. July 1. “Tantalus from Bean Oil.” Tantalus is a substance
used for waterprooﬁng mortar, cement, or concrete,
developed from soybean oil by Mr. T. [or Yosei] Suzuki, then
in the service of the South Manchuria Railway Co.
Contemporary Manchuria 1937. “Bean Oil Industry
in Manchuria.” p. 26. “Waterproof Material. Mr. Yosei
Suzuki, noticing that the aluminum soap of fatty acid has a
waterprooﬁng quality, invented an aluminum soap made of
bean oil and named it Tantalus. It was manufactured until
recently by the Solite Company at Dairen and its future
seems to be interesting.”

382. Beltzer, Francis J.-G. 1912. Industries du lactose et de
la caséine végétale du soja [Industries producing lactose and
soy vegetable casein]. Paris: Librairie Bernard Tignol. 144
p. Undated. (Bibliotheque des Actualites Industrielles, No.
144). [17 ref. Fre]
• Summary: Contents: Preface. Part 1: The lactose industry
(p. 9-95; 4 chapters). Part II: Vegetable milk, vegetable
casein, and products from soybean seeds. Introduction.
1. Vegetable milk (Le lait végétal; soymilk), microscopic
examination of vegetable milk. 2. Vegetable cheese (Le
fromage végétal; tofu). 3. Industrial uses of vegetable casein,
proximate analysis of soybean seeds, quantity and dosage
determination, the price of soybeans, price of recovery of
vegetable casein, industrial production of vegetable casein,
cleaning the soybeans, extraction of soy oil, extraction of soy
casein. 4. Plan and installation of a factory for processing
(10 tons/day of) whole soybeans [to make industrial
vegetable casein], estimate and speciﬁcations for special
materials, general materials, the buildings, price of recovery
of vegetable casein, industrial uses of vegetable casein.
Illustrations (line drawings) show: (1) Microscopic view
of soymilk globules. (2) Microscopic view of soya bean
tegument (exterior). (3) Schematic drawings (cross section
and overview) of a factory for making vegetable casein.
Matagrin (1939, p. v) states that with this book, Francis
G. Beltzer, a practical chemist, became a major force in
visualizing new industrial uses for the soybean in the West.
The Preface notes that in Indochina, vegetable milk and
vegetable cheese made from the soybean form the base of the
people’s nutrition. Cow’s milk is largely unknown, and the
people raise and nourish their children largely with soymilk.
Tofu serves equally for the current nourishment of the poor
(p. 6).
The Introduction (p. 101-07) notes that soy protein
is a globulin, called glycinin or vegetable casein (caséine
végétale). Osborne & Clapp submitted this substance to
acid hydrolysis and found its composition, which is very
rich in glutamic acid (p. 102). Soy ﬂour (farine de Soja)
contains little starch but a large amount of nitrogenous
materials, similar to gluten; it is widely used in making
bread for diabetics. It can also be used as the basis of foods
that are rich in protein and very nutritious, as for colonial or
European troops (p. 103).
Soy sauce (Soja fermenté) is made in Japan from a
mixture of soy and wheat (koji). The number of brewers
(brasseurs) of soy sauce exceeds 12,000 in the entire
Japanese Empire, furnishing more than 2,500,000 hectoliters
of this condiment (p. 103).
A Chinese factory has been founded on the outskirts of
Paris (at Vallées, near Colombes) for the production soybased food products (produits alimentaires à base de soja).
This factory currently makes Caséo-sojaïne [tofu] and the
following food products: Soy ﬂour (Farine de soja), soy
bread (Pain de soja), soy sauce (Sauce de soja), soymilk
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(Lait de soja), fermented soymilk (Lait de soja fermenté),
soy cheese [tofu] (Fromage de soja), soy confections
(Conﬁtures de soja), etc. The Journal, in its issue of 9 Jan.
1911, under the title “Une usine chinoise fonctionee dans la
banlieue parisienne [A Chinese factory is operating on the
outskirts of Paris]” gives some details (p. 106).
In our colonies in Indo-China, the indigenous people
have long prepared soymilk, tofu, and several other foods.
Soymilk is used like regular milk for feeding babies. Soy
cheese, when cooked, is analogous to gruyere cheese; fresh
soy cheese resembles our goat cheese. Many Europeans
are now preoccupied with making the best of the abundant
nutritive principles found in the soybean. One can eat green
vegetable soybeans (Les fruits verts) like green peas (pois
verts). In Annam and Japan a sauce is also made from
soybeans; its use has spread from East Asia just like that of
tofu (fromage végétal) (p. 107).
The introduction into Europe and France of soyfoods
(aliments retirés du Soja), especially soymilk and tofu, will
enable us to combat periods of scarcity of animal milk and
periods when the prices of certain foods are high. Will the
substitution of vegetable casein for milk casein enable us to
likewise conserve milk for food use instead of delivering it to
industry? (p. 107).
Chapter one, “Soymilk” (p. 108-13), discusses the work
of the Japanese chemist T. Katayama (1906) with soymilk
and notes that it can be homogenized and condensed.
Illustrations show a microscopic view of the globules of
soymilk and of okara. The absence of starch in soybeans is a
very positive characteristic.
Chapter two, “Tofu” (p. 114-18), notes that in CochinChina, calcium sulfate is called Tchack-kao, and there are
three main varieties of tofu: (1) The fermented variety, which
is gray or yellow in color, has a piquant taste and resembles
Roquefort cheese. (2) The white salted variety resembles
goat’s cheese. (3) The baked (cuite) or smoked variety
resembles gruyere cheese and keeps as well as the salted
variety.
Chapter three, “Industrial uses of vegetable casein”
(p. 119-32), observes that the oil in soybeans must ﬁrst be
removed by pressing or extraction. A table (p. 120) gives the
chemical composition of soybeans from Laos and Cochin
China, Tonkin, and China and Manchuria. They contain
17.64 to 18.28% oil. In Indochina a food which Beltzer
calls La caséine végétale en lames (“vegetable casein in
sheets” = yuba) has a rather high oil content–about 2528%. There follows a section (p. 126-32) which contains
details on industrial production of soy casein. Chapter four,
“Design and installation of a factory for processing soybeans
into industrial vegetable casein,” describes each piece of
equipment and its cost, itemizes the costs of general and
special materials plus, buildings and working capital. Also
includes a detailed schematic diagram (p. 136-37) with three
production lines, and both top and side views. Finally, it

lists expenses, income, and proﬁt (p. 139). The last section,
applications of industrial vegetable casein, includes paints,
paper coatings, silk and artiﬁcial textiles, Galalith, and
waterprooﬁng of textiles and straw hats. The book contains
no bibliography, few footnotes, and no mention of the
work of Li Yu-ying–from whom the author appears to have
borrowed much.
Note: Although this book is undated, all major sources
(except a Seattle Public Library bibliography) give its date
as 1912. Address: Ingenieur-Chemiste-Expert, Professeur de
Chimie Industrielle.
383. Hawk, W. comp. 1912. The feeding and management of
cattle and the manuring of crops. Cornwall County Council.
Agricultural Experiments. p. 1-29. See p. 25-29. [2 ref]
• Summary: The section titled “Soya Bean” (p. 25-29)
states: “Although soya bean cake was not introduced into
this country, except in small quantities, until 1909, soya
bean has been grown as a fodder crop for some years in
both Germany and America. It is not only a rich cattle food
but it has a high manurial value, being as rich in nitrogen as
decorticate cotton cake while it contains some potash and
phosphoric acid. Nevertheless there is practically no demand
for this cake in Cornwall. We have fed it to bullocks for
two years to the extent of 3 lbs. per head daily of soya bean
cake mixed with an equal weight of undecorticated cotton
cake, with quite satisfactory results, and we have fed with
larger quantities for shorter intervals without the slightest
objectionable features.
“Still we are fully aware that there is an impression
among farmers that it is dangerous to feed this cake to stock,
although there is nothing whatever to justify it...
“It seems highly probable that the prejudice against
soya bean cake is due to the fact of its having been confused
with the Java bean. This is an undoubtedly poisonous bean
containing a glucoside, which yields a very powerful poison.
There is, however, no connection whatever between the two
beans.”
Table 14, titled “Experiment with eight heifers, March
to June” (p. 27) shows the increase in live weight of two lots
receiving 6 lb/day of slightly different diets. Lot 1, whose
diet contained “2 lbs. soya bean cake, 2 lbs. undecorticated
cotton cake, and 2 lbs maize meal” gained 7% more weight
than Lot 2, whose diet contained no soya bean cake. Table
15 (p. 28) shows a similar experiment from June to October.
Address: Chairman, Executive Committee for Agriculture.
384. Ladd, E.F. 1912. Report of the Food Commissioner:
Waters, wheats, paints, oils and farm products, 1912. North
Dakota Government Agricultural Experiment Station, Annual
Report to the Governor of North Dakota, Part III (Fargo)
23:291-564. See p. 292. Public Document No. 36.
• Summary: The section titled “Oils” (p. 292) states: “A
study has been made of the composition of several oils
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with particular reference to their use in connection with
the manufacture of paints, or as substitutes for linseed
oil. Special attention has been given to the question of
Lumbang oil, China Wood oil and Soya Bean oil, each of
which possesses certain properties that are worthy of further
investigation...” Address: Food Commissioner and State
Chemist.
385. Sargent, L.W. 1912. Division of Industrial Chemistry.
Report of the Food Commissioner, North Dakota 9:144-50.
For the year 1911.
• Summary: Note: This report, which is bound with the 22nd
Annual Report of the North Dakota Government Agricultural
Experiment Station (Fargo), covers laboratory work from the
second half of calendar year 1911. Various samples of paint
oils, including linseed oil and soya bean oil, were examined.
“A series of twenty paints used in the practical paint tests in
the summer of 1911 are at present being analyzed, but the
results will appear in a Special Paint Bulletin, and not in this
report.”
Two samples of presumably pure soya bean oil were
analyzed and the results presented in tabular form. The ﬁrst,
from the A.N. Parks Co. (Philadelphia, Pennsylvania) was
crushed in England, crude [not reﬁned], direct from 212
barrels [1 barrel probably = 42 gallons] imported directly
from England. Speciﬁc gravity at 15ºC. 0.9226. Refractive
index at 20ºC. 1.4742. Saponiﬁcation No. 192. Iodine No.
(Hanus) 125. Acid ﬁgure 5.0.
The second, Manchurian soya bean oil, from Alden S.
Swan and Co. (New York): Speciﬁc gravity at 15ºC. 0.9310.
Refractive index at 20ºC. 1.4801. Saponiﬁcation No. 194.
Iodine No. (Hanus) 142.
A table (p. 150) shows that colored soya bean oil
ﬂuoresced in response to light, and also ﬂuoresced when
debloomed with nitro-bengol.
Note: This is the earliest document seen (April 2016)
concerning soybean products (soya bean oil) in North
Dakota. This document contains the earliest date seen for
soybean products in North Dakota (second half of 1911);
soybeans as such have not yet been reported. Address: Asst.
Chemist, North Dakota Agric. Exp. Station (Fargo).
386. Settimj, L. 1912. Sopra una reazione cromatica
caratteristica dell’olio di soja [On a chromatic reaction
characteristic of soy oil]. Annali del Laboratorio Chimico
Centrale delle Gabelle (Rome) 6:461-65. (Chem. Abst.
7:908). [Ita]
• Summary: The soybean seed (semi di soja) is furnished
by the plant Soja hispida, which is a member of the
legume family. In Japan, since ancient times, the seeds of
the soybean have been used to make a fermented paste
called Miso and an oil called Shoyu (un olio per con lire
detto Shoyu). In the United States, England, and Germany
the soybean is used mostly as a source of oil, of which

it contains 13-19%. During the past year, soy oil in Italy
(dell’olio di soja in Italia) has assumed a new importance;
it is coming to be used mainly for the manufacture of soaps
but also for edible use, mixed with the oil of other seeds
and olive oil. The Settimi Test is a color test which has
been proposed for use with vegetable oils, including soy
oil. On shaking together a mixture of 5 c.c. of soya bean
oil, 2 c.c. of CHCL3, and 3 c.c. of a 1:50 aqueous solution
of uranium nitrate, a distinctly yellow emulsion is obtained.
This yellow color is permanent. With sesame (sesamo),
cottonseed (cotone), peanut (arachide), rapeseed (colza) and
maize (maiz) oil, a white emulsion results. Olive oil gives a
greenish tint, sometimes also a yellowish tint like that of an
oil mixed with a little soya oil.
Note 1. This article was summarized in Chemische
Umschau auf dem Gebiete der Fette, Oele, Wachse und
Harze (1913, p. 61), Pharmazeutische Zentralhalle für
Deutschland (1913, vol. 54, p. 522), and Year-Book of
Pharmacy (1913, p. 107).
Note 2. This is the earliest Italian-language document
seen (Sept. 2016) that mentions soy oil, which it calls olio di
soja.
Also discusses: Sesame oil, peanut oil, olive oil, corn
oil, and colza oil. Address: Rome, Italy.
387. Pontius, Albert W. 1913. Modern [soya] bean mill for
Manchuria. Daily Consular and Trade Reports (U.S. Bureau
of Manufactures, Department of Commerce and Labor)
16(8):172. Jan. 10.
• Summary: “The South Manchuria Railway Co. proposes to
establish a new bean mill for the experimental manufacture
of bean cake and bean oil on a most up-to-date system. The
railway has decided to set apart the sum of $125,000 for
such experimental work. The construction of the building
will commence early in 1913 and the plant will be ready for
operation in 1914. The machinery is reported to have been
purchased in Germany at a cost of about $40,000 and is
due to arrive at the beginning of 1912. The plant will have
a capacity of 50 tons of beans per day, with a resultant oil
output of approximately 7 tons.
“The chief object of the experimental plant will be
to resolve by chemical process fatty substances at present
still remaining in the bean cake, with a view to extracting
ultimately from beans the maximum amount of oil of ﬁner
quality than any now put out in South Manchuria. The same
process of manufacture is in vogue in Europe with splendid
results, and the proposed plant is expected to entirely change
the bean-milling industry in Manchuria.”
The absence of fatty substance in the cake is likely to
permit the safe export of the cake to Europe and America,
whereas under present conditions fermentation en route is
only too likely to occur.
The modern bean will replace the Santai mill which
burned in late 1912, as described in the following report
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from Dalny (Dairen) that appeared in the London and China
Telegraph (London). “Destruction of big mill: Fire broke
out at the Santai bean mill above the Dairen wharves on
November 13. The ﬂames, feeding on the combustibles at
the mill and fanned by the gale, deﬁed all attempts at control.
They razed to the ground the bean mill containing the oil
expressing department and oil reﬁnery, and spread to the
oil-tank depot, standing at the east of the mill. The ill-fated
mill was constructed in 1906. The plant is capitalized at
$250,000 gold, of which the Mitsui Bussan Kaisha invested
$150,000, and the balance was divided among a few of the
leading Chinese merchants. The mill was one of the few best
appointed factories in South Manchuria.”
“The Formosan Government intends to purchase
70,000,000 pieces of Manchurian bean cake during the
coming year as fertilizer for the Formosan sugar cane. A
tender for the shipping of 150,000 pieces has been recently
secured by the Mitsui Bussan Kaisha.” Address: Consul,
Dalny, Japanese Leased Territory.
388. Fritz, Felix. 1913. Einige Versuche zur Herstellung
von Linoleum mit bisher zu diesem Zwecke nich benutzten
Materialien [Some investigations on the manufacture
of linoleum using materials not previously used for this
purpose]. Kunststoffe 3(2):21-22. Jan. 15. [Ger]
• Summary: The enormous increase in price of linseed oil,
the most important raw material in the linoleum industry,
in recent years, is now beginning to subside. However,
linoleum manufacturers are now looking for alternatives.
One oil that has been used with complete success is soybean
oil. Address: Dipl.-Ing., Triest [Trieste, Austria-Hungary].
389. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1913.
Vegetable-oil industry and trade. 16(35):737-44. Feb. 11. See
p. 740.
• Summary: The section titled “Ceylon” states: “The
cultivation of the soya beans is not making very much
headway in Ceylon, according to the Times of Ceylon,
whereas in Java, Burma, Japan, and Manchuria cultivation
is carried on on a very extensive scale. Some time ago the
Ceylon Agricultural Society ordered beans from Java for a
few members, the beans from that country being found more
suitable to Ceylon. At ﬁrst the beans were obtained from the
Straits, but were not a success. Cultivation is being carried
on successfully in Jaffna, Kalutara, and Puttalam, and even
in the Kandy district, and at present the beans are being used
as a vegetable and for making green manure. It is claimed
they are a good speciﬁc for diabetes, and the oil that is
expressed from them is equal to olive oil. It has an agreeable
ﬂavor and is known as sweet oil. It is a formidable rival
to coconut oil for the purpose of soap manufacture, but its
cultivation in this island does not seem to have ‘caught on.’
It can be interplanted with coconuts and as it is a nitrogenous

plant the larger trees would beneﬁt.”
390. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1913.
Vegetable-oil industry and trade. 16(35):737-44. Feb. 11. See
p. 743.
• Summary: The section titled “United States” (p. 743)
states: “The recent extensive use in Europe of Manchurian
soya beans has been one of the most remarkable
developments of commerce. In 1911 shipments from that
part of China were 818,108 tons of beans, 911,881 tons of
bean cake, and 65,993 tons of bean oil, having a total value
of $35,000,000, a very large part going to Europe, whereas
only a few years ago Europe used none. Neither did the
United States purchase these articles from Manchuria until
the tariff which went into effect on August 6, 1909, placed
soya-bean oil on the free list. Since then imports of the oil,
which is used here almost wholly for soap making, have
shown the following quantities, the ﬁgures being for ﬁscal
years ended June 30:”
A table shows: In 1910 an unknown number of pounds
was worth $1,109,842. In 1911 some 41,105,920 lb was
worth $2,555,707. In 1912 some 28,019,560 lb was worth
$1,576,968.
“For the ﬁscal year ended June 30, 1909, imports of
soya-bean oil were included in ‘all other ﬁxed or expressed
oils and combinations of,’ on which the duty was 25 per cent,
the total imports of which were only 220,759 gallons, worth
$42,705.
“The North Carolina press recently stated that plans for
a soya-bean oil and breakfast-food plant in that State were
being worked out, the oil to be used as a base for paint and
soap and the protein of the bean to be utilized for a breakfast
food, adding: ‘Contracts are being made with farmers for
the planting of 4,000 acres of beans this season.’ Soya beans
have been grown through the South to a small extent but not
much as a commercial product. The foregoing item would
seem to indicate that they will now be produced on a larger
scale.”
391. San Francisco Chronicle. 1913. Manchurian soya
beans. March 15. p. 6.
• Summary: “The recent extensive use in Europe of
Manchurian soya beans has been one of the most remarkable
developments of commerce. In 1911 shipments from that
part of China were 8108,108 tons of beans, 911,881 tons of
bean cake and 65,993 tons of bean oil, having a total value of
$35,000,000, a very large part going to Europe, whereas only
a few years ago Europe used none. Neither did the United
States purchase these articles from Manchuria until the tariff,
which went into effect on August 6, 1909, placed soya-bean
oil on the free list. Since then imports of the oil, which is
used here almost wholly for soap making, have shown the
following quantities, the ﬁgures being for the ﬁscal years
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ending June 30th:”
A table shows the following: 1910 not stated, 1911
41,105,920 pounds, 1912 28,019,560 pounds. And: 1910
$1,019,842, 1911 $2,585,707, 1912 $1,576,968.
“For the ﬁscal year ended June 30, 1909, imports of
soya-bean oil were included in ‘all other ﬁxed or expressed
oils and combinations of,’ on which the duty was 25 per cent,
the total imports of which were only 220,759 gallons, worth
$42,706.
“The North Carolina press recently stated that plans for
a soya-bean oil and breakfast-food plant in that State were
being worked out, the oil to be used as a base for paint and
soap and the protein of the bean to be utilized for a breakfast
food, adding: ‘Contracts are being made with farmers for
the planting of 4000 acres of beans this season.’ Soya beans
have been grown through the South to a small extent, but not
much as a commercial product. The foregoing item would
seem to indicate that they will now be produced on a larger
scale.”
392. Fritz, Felix. 1913. Einige Versuche zur Herstellung
von Linoleum mit bisher zu diesem Zwecke nicht benutzten
Materialien [Some experiments on the production of
linoleum with materials not previously used for this
purpose]. Chemische Revue ueber die Fett- und HarzIndustrie (Hamburg, Germany) 20(3):62-63. March. [1 ref.
Ger]
• Summary: Soybean oil was used with good results for the
manufacture of linoleum; so were Niger oil and corn oil–
according to an article in Kunststoffe, Vol. 3, No. 2.
393. Woodhouse, E.J.; Taylor, C. Somers. 1913. The varieties
of soy beans found in Bengal, Bihar, and Orissa and their
commercial possibilities. India Department of Agriculture,
Memoirs. Botanical Series 5(3):103-76. March. Plus 4 plates
on unnumbered pages. Also published as a book in Calcutta
by Thacker, Spink & Co. and in London by W. Thacker &
Co. 28 cm. [15 ref]
• Summary: Contents: 1. Introductory. 2. Nomenclature. 3.
Varietal characters of soy beans: Habit, foliage, pubescence,
ﬂower (morphology, pollination, extent of natural crossing),
pods, seeds (morphology), seeds (composition; black,
yellow, and chocolate seeded varieties grown by the authors
from seed obtained in 1909; the back varieties contained
signiﬁcantly more nitrogen/protein and less oil), maturity,
diseases. 4. Description of types: Kala Bhetmas, Safed
Bhetmas, Lal Bhetmas, Barmeli Bhetmas, Nepali Bhetmas
(obtained from Kalimpong and tested at Sabour in 1911).
5. Distribution. 6. Cultivation. 7. Yield. 8. Price. 9. Uses:
Food-stuff, bean sauce (soy, or shoyu), chiang or miso,
tou-fu (tofu), soy beans as a green vegetable, oil (for use in
England in soap-making, or in China “as an illuminant, as a
substitute for lard in cooking, though it is inferior to rapeseed
and sesamum oil for this purpose, as a lubricant for greasing

cart axles, or for waterprooﬁng cloth”), cake and ﬂour. 10.
General conclusions.
“In 1909 the survey work on the crops of Bengal was
commenced, and in July of that year a number of trial
plots of the chief pulse crops of the Province were sown
for identiﬁcation and ﬁeld study. Among these were three
samples of Bhetmas, of which one sample of black-seeded
Bhetmas, received from the Settlement Ofﬁcer, Bhagalpur,
was found to be pure for seed characters... All the plots did
well and were identiﬁed as varieties of the Soy Bean, but
in October it became apparent that the black-seeded type
differed from the other two in having darker bullate leaves
and a more prostrate habit...
“In 1910 the seed of the single plants which had been
analysed was sown together with some samples obtained
by Mr. A.C. Ghosh from the Kurseong bazar [bazaar]... a
distinctly earlier black seeded form was obtained from a plot
(E256 of 1910) grown from seed collected at the Bankipur
Exhibition. The trial plots of the seed from Kurseong failed.”
“In 1911... the success of the plots of the acclimatized
American varieties induced us to exchange seeds of the
Bengal types with Mr. Piper, of the United States Plant
Industry Bureau, who kindly supplied us with seed of
the varieties, Barchet, Duggar, Haberlandt, Hollybrook,
Mammoth, Pekin [Peking], Pingshu. Another attempt was
made to cultivate at Sabour the varieties grown in the
Sikkim Himalayas, and plots of the Nepali, Barmeli, black
seed, greenish yellow seed and chocolate seed varieties
were obtained from Mr. Goodwin, Superintendent of the
Kalimpong Homes Farm, and grown successfully at Sabour”
(p. 104-05). Note 1. This is the earliest document seen (Aug.
2013) that spells the soybean variety named “Peking” as
“Pekin.” This spelling also appeared in Cuba in 1920 (3
documents), in Argentina in 1922, and in the United States in
1925 (in Alaska, see Georgeson 1925).
Concerning seed morphology (p. 114-15): The weight of
100 seeds in some of the American varieties such as Barchet,
Pekin and Pingshu have remained approximately constant,
whereas others, such as Duggar, Hollybrook and Mammoth
have decreased in weight more or less considerably during
the past season. The Nepali type has decreased in weight
from 24.4 grams to 12.8 grams per 100 seeds. The variation
in weight per 100 seeds in the case of varieties cultivated in
new localities would appear to give a good indication of the
adaptability of a variety to its new environment.”
The authors record the results of a large number of
selection experiments which they have carried out with a
view to obtaining early-maturing types rich in oil, and also
deal brieﬂy with the cultivation and uses of soy beans.
Concerning uses (p. 138): “In Bengal, soy beans are
used very little for food as they are said to be too heat
producing. It is usually taken after frying over a heated sand
bath as bhunja, but it is also heated, crushed, and then used
as dal, and also as larua mixed with gur.” In the “Soya Bean
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of Manchuria” (1911), Shaw states that soy beans can also be
used to make bean sauce or shoyu, chiang or miso, and toufu (tofu). They can also be used to make oil, cake, and ﬂour.
“General conclusions (p. 140): At the present time, Soy
Beans are grown to a slight extent only in the Darjeeling hills
and to no appreciable extent elsewhere although satisfactory
yields have been obtained in the experiments conducted by
the Agricultural Department in both these areas. We may
ascribe the present unpopularity of the crop to the following
reasons. For export the price offered in Calcutta is not yet
sufﬁciently attractive; as a food-stuff it is more potent than
the ordinary pulses to which the people are accustomed;
as a crop for growth in the plains it has the disadvantage
of occupying the land during two seasons, it may suffer
from waterlogging during the rains, and requires plenty of
moisture in October, and it harbours rats during the last two
months of its growth. These objections do not appear to us
by any means unsurmountable [insurmountable]... The use
of Soy Beans for food could be extended if the educated
classes once appreciate its value as an addition to a rice diet,
and experiment with its preparation for food on the lines
suggested.”
“Its cultivation in the hills would probably be largely
extended on the present lines as soon as the price reached
a satisfactory ﬁgure. It only remains to say that our work
is being continued on the lines indicated in this paper with
a view to isolating early maturing types possessing a high
yield of oil.”
Contains many tables (the 13 tables before page 143 are
unnumbered, and many contain no caption), mostly showing
the composition of various black, yellow, and chocolate
soy beans and the history of descendants of various singly
selected plants. Black soy beans contain on average 6.72%
nitrogen and 13.52% oil. Yellow soy beans contain 5.61%
nitrogen and 16.99% oil.
Note 2. Therefore black soy beans contain 19.8% more
nitrogen [protein] and only 79.6% as much oil as yellow soy
beans. Chocolate-colored soy beans contain 5.57% nitrogen
(the least of all three types) and 17.13% oil (the most of all
three types).
A table titled “Life periods of American varieties of Soy
Beans grown at Sabour, 1911” (p. 124) gives information on
eight varieties: Barchet, Duggar, Haberlandt, Hollybrook,
Mammoth, Pekin, Pingshu, and Riceland. For example,
Duggar: Origin: S.P.I. No. 17268C. Date of planting: July 12,
1911. Date of harvesting: Oct. 11. Life period at Sabour: 91
days. Life period in the U.S.A.: 110-120 days.
Another table titled “Yield of the types of soy beans
found in Bengal, Bihar, and Orissa” (p. 135) lists 8 varieties,
and for each: Where grown, dates of sowing, area sown,
approximate yield in lbs/acre, corresponding yield (on
unmanured land) in mds., srs., and chtks. [mds. = maunds;
1 maund = 82.28 pounds or 37.32 kg; srs. = seers; 1 seer
= 2.05 pounds; chtks. = chittaks or chittacks or chattaks or

chattacks; 1 chittak [also chattak or chattack] = 1/16 seer =
900 grains = about 2 ounces], and remarks. Two trials gave
yields of more than 2000 lb/acre (2,189 lb from the variety
Nepali in Kalimpong, and 2,164 lb for a Chocolate variety at
Bankipur Farm). Seven additional trials gave yields of 1,000
to 1,400 lb/acre.
Numbered tables (starting on p. 143) show: (1) Black
soy beans: The history of descendants of various single
selected plants. (2) Yellow soy beans (Type 3): The history of
descendants of various single selected plants. (3) Chocolate
soy beans (Type 4): The history of descendants of various
single selected plants. (4) Variations in 24 plots grown
from each plant descended from sowing of seed from the
single plant No. 94c. (5) Detailed table showing the results
obtained from 150 samples of black soy beans analysed
in 1911 (p. 146-55). (6) Detailed results obtained in 1911
with 150 samples of yellow soy beans (Type 3) (p. 155-64).
(7) Detailed results obtained in 1911 with 152 samples of
chocolate soy beans (Type 4) (p. 165-74). (8) Life periods of
Bengal varieties of soy beans grown in Bengal.
Photos on unnumbered pages near the end show: (1)
Type I–”Late Black-seeded” soybean variety, photographed
28 Oct. 1911. (2) Type V–Barmeli variety. (3) Type VI–
Nepali variety on left, and Type IIIa–”Upright long branched
greeny yellow seeded variety on right.” (4) Barchet variety,
photographed 30 Oct. 1911.
Four graphs on the last page show the distribution of
chocolate, black, and yellow soybeans according to both
their nitrogen and oil contents.
Note 3. This is the earliest document seen (Oct. 2010)
that clearly refers to the cultivation of soybeans in Bengal
(probably later Bangladesh). Address: Economic Botanist to
the Government of Bihar and Orissa, India.
394. San Francisco Chronicle. 1913. Beans contain rubber.
April 13. p. 3.
• Summary: “A German expert has demonstrated that [soya]
beans contain a product which, when properly treated, will
make a very good grade of crude rubber.
“The process has been patented and a company has
been formed to manufacture the material. If it should prove
to be as cheap as the product secured from the rubber tree, a
wonderful new industry will be the result.
“An oil of considerable density is extracted from the
soya beans, and this is treated with nitric acid and then
subjected to heat of great intensity. This produces a substance
which is viscid and tough, like crude rubber. It is vulcanized
by the application of a sulphur bath, and is then difﬁcult to
detect from the ordinary crude rubber of commerce.”
395. Times of India (The) (Bombay). 1913. The soy bean.
May 6. p. 5.
• Summary: “The falling away in the demand for linseed
which is one of the most important crops grown in India and
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the increasing demand for the soy bean, which is its most
formidable competitor, will sooner or later compel greater
attention being paid to the cultivation of the hitherto despised
Manchurian bean, the oil of which is not only good for
paints, varnishes, and many other purposes, but is excellent
for use in the kitchen and for the manufacture of a cheap and
wholesome butter in much demand by the poor. It would also
make an excellent ghee, for which there is simply a gigantic
demand in India and surrounding countries. But changes
from one crop to another do not occur rapidly in conservative
India, and we notice that in the latest literature on the subject
the defects of soy bean cultivation and trade are kept well
in the front.” Various objections are given and countered:
(1) The “price in Calcutta for export is not yet sufﬁciently
attractive.” (2) “As a food-stuff it is more potent [richer
in nutrients] than the ordinary pulses to which the people
are accustomed.” (3) “As a crop for growth in the plains it
has the disadvantage of occupying the land during the two
seasons,...” (4) It harbours rats during the last two months of
its growth.
“That the soy bean can do well in India is evidenced by
its luxurious growth in the Darjeeling hills” [as of Aug. 2010
in the far north of India’s state of West Bengal, in which the
town of Darjeeling is at an average elevation of about 6,700
feet].
396. Oil and Colour Trades Journal (London). 1913.
Extracting soya oil in Germany (Abstract). 43(760):1672.
May 10. [1 ref]
• Summary: This is an English-language reprint of the
following English-language document: Daily Consular and
Trade Reports (U.S. Bureau of Manufactures, Department
of Commerce and Labor). 1913. “Vegetable-oil industry and
trade.” 16(35):737-44. Feb. 11. See p. 741-42.
397. Roberts, J.C. 1913. Blown soya oil: Letter to the editors.
Oil and Colour Trades Journal (London) 43(760):1666. May
10. [2 ref]
• Summary: This is a reply to a letter by Mr. Maximilian
Toch published in this journal on 22 Feb. 1913. Mr. Roberts
guarantees that he can take any variety of soya bean oil,
be it cold pressed, hot press or extracted, and bleach and
thicken it to a [speciﬁc] gravity of over 0.970 in 3-4 hours
without using any temperature over 300ºF. Mr. Toch wrote
that a temperature of 500ºF was required. Address: Royalchambers, Scale-lane, Hull [England].
398. Farben-Zeitung. 1913. Literatur: Das Sojabohnenoel
und seine Verarbeitung in der Lack-industrie [Literature:
Soybean oil and its utilization in the lacquer industry
(Abstract)]. 18(33):1796. May 17. [1 ref. Ger]
• Summary: A German-language summary of a Germanlanguage book or booklet cited above by Hans Rebs,
published by Verlag von Alexander Rebs in Pasing-

Munchen, Germany.
399. Hibou, Le. 1913. Correspondence: Blown soya oil. Oil
and Colour Trades Journal (London) 43(762):1836. May 24.
[1 ref]
• Summary: In response to a letter in the last issue of this
journal from Mr. J.C. Roberts on the subject of blown soya
oil. It concerns the meaning of the verb “to thicken.”
400. Oil and Colour Trades Journal (London). 1913. City
and guilds examinations: Answers to questions, 1913.
43(762):1831. May 24.
• Summary: These are answers to questions in an
examination on “Manufacture of painters’ oils, colours, and
varnishes–Honours Grade.” Question 1 asks: “State what
you know of soy bean oil.” The answer begins: “Soy bean oil
is obtained from the soya bean plant, Soja hispida.” A table
shows the constants for four drying oils: Linseed, cottonseed,
maize, and soya bean.
401. Houyet, A. 1913. La fève de soya [The soybean].
Bulletin de la Societe Belge d’Etudes Coloniales 20(5):36790. May. [Fre]
• Summary: “The notes which follow have as their object
the study of a commercial plant of East Asia which produces
soybeans; it is interesting from the local point of view as a
food plant and more speciﬁcally from the world viewpoint as
an industrial plant.
“It appears useful to us to precede them with a
geographic survey of the place of production of the plant,
as well as some data on the population living there. After
having studied the plant itself and the conditions of its
agriculture, we will examine its uses, its commerce, and the
possibilities for its development.”
This is largely a discussion of soybean production
and trade in Manchuria. But pages 378-80 contain a brief
discussion of the many ways of using soybeans including
in soy sauce, margarine, soap, as meal for livestock feed, as
ﬂour for fortifying biscuits, as soymilk, and (in Germany) as
artiﬁcial rubber. “A Chinese manufacturer [Li Yu-ying] has
established a factory near Paris that makes food products
from the soybean” (produits alimentaires à base de fève de
soya).
Concerning margarine: “Reﬁned [soybean] oil can be
used for the manufacture of margarine and as a salad oil”
(L’huile rafﬁnée peut étre employée à la fabrication de la
margarine et comme huile de salade). Note: This is the
earliest French-language document seen that uses the term
margarine to refer to margarine.
402. Dammer, Edmund. 1913. Verfahren zur Herstellung
eines zur Entfaerbung und Klaerung von Gerb- und
Farbstoffextrakten dienenden Mittels aus Sojabohnen
[Process for preparing an agent for decolorising and
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clarifying tannin and dyestuff extracts from soybeans].
German Patent 274,974. Feb. 2. 1 p. Issued 4 June 1914.
Also French Patent 469,787. Jan. 26, 1914. [Ger]
• Summary: Soy beans (Sojabohnen) are ground, freed
mechanically from oil, and dried, and these processes are
repeated several times, the husks and starch particles being
removed. This treatment renders the protein substances
insoluble, and yields a product suitable for decolorizing and
clarifying tannin and dyestuff extracts, by virtue of its power
of precipitating coloring matters without affecting the tannin.
The new substance, obtained from soybeans, is in its
effect / action completely different from that of regular soy
ﬂour (von Sojamehlen).
Note: Soy is mentioned 7 times in this patent in the
forms “Sojabohnen” (soybeans), “Sojamehl” (soy meal) and
“Sojamehlen” (soy meals). Address: Duisburg [Germany].
403. Li, Yu-ying. 1913. Method of manufacturing products
from soja. U.S. Patent 1,064,841. June 17. 3 p. Application
ﬁled 10 Oct. 1911.
• Summary: Li describes himself as “a subject of the
Emperor of China, residing at Vallées, in France.” “The
object of this invention is to provide a simple, efﬁcient and
economical method of producing a product from soja beans,
and from which product it is possible to obtain by adding
certain substances a product resembling human or animal
milk, and also to obtain fresh or fermented cheese, milk
in the form of powder and concentrated milk, fermented
milk, sauces, preserves, etc. The manufacture of this milk
comprises a series of operations viz., the cleaning and
decorticating of the beans, which are effected in the ordinary
manner, the grinding of the said grain previously mixed with
a certain quantity of water, the passing of the crude product
through a ﬁltering press, from which the liquid, which is of
a milky color, runs off to cool through a ﬁlter and passes
thence into a boiler heated with a water bath, where it is
pasteurized or sterilized, and from which it is removed, ready
to be delivered for consumption as milk, or for use in the
manufacture of the products mentioned above.
“The apparatus necessary for this manufacture is
illustrated in the accompanying drawings by a longitudinal
sectional elevation.” Li’s signature, written “Yu Ying Li,” is
just below the mechanical drawing. A detailed description
of the ingenious equipment and process follows. The ground
paste is mixed with water; a pump “forces it under pressure
into the ﬁltering press...” The slurry is cooked in a “boiler
or digester” which is actually a steam-jacketed kettle; there
“it is heated to a variable temperature for the purpose of
pasteurization or sterilization.”
Concerning the okara: “When the operation is ﬁnished,
the grain [okara] is removed from the ﬁlter-press and now
forms cakes which can be utilized for feeding human beings
(they are in that case dried and reduced to powder). They
may also be used for feeding cattle, and, even if these

cakes are greatly exhausted, they form a very good nitrated
manure, after undergoing certain treatment; drying and
dressing.”
“The soja milk contains more casein and less lactose
and butter than human or animal milk, but by reducing its
quantity of casein by adding certain matters a product is
obtained resembling human and animal milk. With this milk
fresh or fermented cheese can be made as desired.
“In making fresh cheese [tofu], the milk is curdled or
coagulated by means of magnesia salts, organic acids and
ferments, rennet or lactic ferments.
“The coagulated milk is molded and pressed, and cheese
of different forms and consistency obtained according to the
degree of coagulation or pressure. The cheeses may be eaten
fresh or they may be dried. They are salted or not according
to the nature of the manufacture...
“In producing fermented cheese: Roquefort, Permesan,
Romatour, Camembert, Gruyère, etc., ferments suitable for
the manufacture of those products are employed...
“The fermented milk is obtained by using ferments such
as the ferments employed in producing fermented milks–
kephir [keﬁr], yoghourt [yogurt], koumis [koumiss], etc.
These are the Saccharomyces cerevisiae, Dispora caucasica,
Maya bulgare, etc., and the manufacture is effected by
modifying the said milk through the addition of sugar
(glucose, levulose, etc.), and more particularly lactose.
“The casein derived from Soja is manufactured either
from the milk itself obtained as indicated or with the cakes
remaining after the extraction of the oil or fatty matter of the
soja beans...
“In order to prepare it the soja milk is coagulated. The
coagulation having been effected, the product is dried,
asepticized or not, ground or not, and may be employed
as an alimentary or as an industrial product. This latter
product may be employed for all purposes; paste, bedding
paper, manufacture of the objects, etc. the same as animal
casein. To the casein thus obtained chemical products such
as borax, oxid of zinc [zinc oxide], magnesia, gelatin, etc.,
may be added in different proportions in order to obtain solid
casein. It is also possible to produce sauce with soja milk
the fermentation of which is effected by means of special
ferments such as sojaobacille and the acetomyces. This
sauce is more or less salted with chlorid of sodium [sodium
chloride] and an addition may be made of spices; pepper,
clove, nutmeg, piment*, etc. The sauce having been made
may be concentrated or dried by heating. Soja preserves may
also be obtained with soja milk slightly thickened with sugar.
In this case, the soja grains are cooked before being ground
and may be mixed with or added to dry fruits, chestnuts,
almonds, hazelnuts, cocoa, etc.”
Soja is mentioned in this patent 13 times in the forms of
“products from soja,” “soja beans,” “soja milk,” “The casein
derived from Soja,” “sojabacille,” “Soja preserves,” and
“soja grains.”
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Note 1. This is the world’s 2nd earliest patent seen (June
2011) concerning a fermented cheese made from soja.
Note 2. This is the earliest U.S. patent seen (Feb. 2016)
concerning soymilk / sojamilk.
Note 3. Webster’s Third New International Dictionary
(1963) deﬁnes piment as “wine ﬂavored with spice and
honey.” It deﬁnes pimento as a synonym for allspice.
Address: Vallées, France.
404. Pontius, Alfred W. 1913. Manchurian soya bean trade
and industry. Daily Consular and Trade Reports (U.S.
Bureau of Manufactures, Department of Commerce and
Labor) 16(147):1560-61. June 25.
• Summary: “The export season of beans commences usually
in October and ceases early in the May following. The
present season closed rather early. A table shows exports of
[soya] beans, bean cake, and bean oil in 1911-12, and 191213 to Japan, China, Europe, and total.
“New model bean mill–Its effect on other mills: The
local bean mills, which formed a union to adjust their
output to the demand in order to prevent prices from falling
abnormally low, face a new danger in the chemical extraction
process, whose merits will be tested thoroughly by the South
Manchuria Railway, which will erect an experimental bean
mill. This modern scientiﬁc process is used in the bean mill
established, during the past year near Osaka, Japan, by Lever
Bros., English soap manufacturers. The bean consumption
of this factory is estimated to be 100 tons per day, while
the new Dairen mill is designed upon a scale half as large.
As previously noted the two chief advantages of this new
process is that 12 to 14 per cent of oil may be extracted
against only 8 to 9 per cent now obtainable. The residue suits
better for fertilizing purposes and for feeding stock, as it is in
meal form, thus avoiding the expense of grinding the cake.
“Local millowners have another worry. One cause of
the recent depression in the South Manchurian bean-mill
industry was the establishment of rival mills in Japan, which
is said to be more advantageously situated.”
“Soy [sauce] breweries in South Manchuria: While
reliable statistics are lacking regarding the manufacture of
soy from Manchurian beans, it is claimed locally that the
total output in South Manchuria has been increasing steadily
year after year while imports from Japan have deceased.
Annual imports from Japan and outputs in South Manchuria
are estimated as follows:”
A table shows that in 1910 imports of soy sauce were
2,264 tons and total output in South Manchuria was 875 tons.
Total: 3,139 tons. In 1911 imports were 1,871 tons and local
output was 1,125 tons. Total: 2,996 tons. In 1912 imports
were 1,683 tons and local output was 1,625 tons. Total: 3,308
tons.
“The demand for soy [sauce] has increased as the
Chinese have gradually learned to like it. Of the total
consumption of soy of superior and medium quality each

takes up about 20 per cent, the remaining 60 per cent
being of inferior quality. The steady increase of the South
Manchuria output in recent years signiﬁes that the imported
product will be entirely supplanted by the local manufactured
article. Japanese have $65,000 invested in these local soy
breweries, apportioned as follows: Dairen, $30,000; Port
Arthur, $18,000; Newchwang, $10,000; and ﬁve smaller
places $7,000. Present prices for the product are $1.40 to
$1.80 per 50 pounds wholesale, and $1.60 to $2 per 50
pounds retail.” Address: Consul, Dalny (Dairen), Japanese
Leased Territory.
405. Dodd, Robert; Humphries, Herbert Brooke Perrin.
1913. Preparation of plastic substances and the like from
protein containing materials. British Patent 15,316. Date of
application: 3 July 1913. 3 p. Complete speciﬁcation left: 5
Jan. 1914. Accepted: 18 June 1914.
• Summary: “This invention relates to the manufacture of
semi-plastic materials resembling ivory, horn, and the like,
from protein containing substances, and from the soya bean
in particular.
“It has been an ancient custom in the Far East to
prepare crude cakes having some strength and hardness,
from the soya bean,–for example by macerating the beans
with water, adding sea-water to coagulate the emulsion or
cream so obtained, and drying and weathering the curd [i.e.
dried-frozen tofu]. Further, it has been suggested that the
protein or ‘casein’ of the soya bean should be suitable for the
preparation of a plastic material by coagulation with salts or
acids at about 100ºC. We have found however that special
treatment is necessary to obtain a product commercially
satisfactory in regard to strength and workability... closely
resembling vegetable ivory or the corozo nut, and capable of
replacing the said vegetable ivory in its applications, such as
the manufacture of buttons and the like.”
This material is prepared by removing the bulk of
the soya bean’s oil, macerating and extracting the soya
cake or meal with water, separating the insoluble and
non-emulsiﬁable substances from the liquors or paste so
obtained and coagulating the liquor either warm or cold
with aluminum sulfate or formaldehyde. Suitable glutinous,
coloring, ﬁlling, hardening or other materials may afterwards
be added. The resulting cake is treated in a bath of weak
formaldehyde and dried. Address: 1. Chemist, 56, Valley
Road, Streatham, London, S.W.; 2. Chemical engineer, B.Sc.,
A.R.C.Sc., Queen Anne’s Chambers, Westminster, London,
S.W. [England].
406. Chamber of Commerce Journal (London). 1913. Trade
products of the British Empire. Special Supplement. Vol. 32.
July. p. 1-44.
• Summary: The Special Supplement to the London
Chamber of Commerce Journal, deals with the “Trade
Products of the Empire: A statistical account of the resources
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of the British Empire as a supplier of food stuffs and of raw
materials for British industries, with statistics and notes as to
foreign sources of supply. It is full of useful information and
statistics on British agricultural imports. The section titled
“Preserved ginger, soy, tamarinds, chutney” (p. 11) states:
“The value of imports of soy in 1912 was £11,729, of which
£10,645 was the value of the imports from Hong Kong.”
The section on “Vegetable oils and oilseeds” (p. 23-27)
begins: During the last few years there has been a remarkable
rise in the prices of almost all oilseeds, oils and fats. This has
been due partly to a large increase in the demand for oils and
fats for soap-making lubricants, etc., and partly to extending
the use and manufacture of butter substitutes, cooking fats,
etc., into the composition of which vegetable oils largely
enter.”
The section titled “Vegetable oils and oilseeds (p. 23-27)
includes import statistics for and discussions of: Castor oil
and castor seed, coconut oil, cotton seed and cotton seed oil
(in 1912 the UK imported 630,117 tons), ground nut oil and
ground nuts, linseed oil and linseed, niger seed, olive oil,
palm oil, poppy seed and oil, rapeseed and rape oil (colza
oil), sesamum seed and oil, shea nuts and shea butter, soya
beans, bassia fats, t’ung oil, tea seed oil, and senat seed.
The section titled “Soya beans” (p. 27) contains a table
that shows the tonnage and value of soya bean imports to
the United Kingdom in 1911 and 1912. The main source
both years was Russia (perhaps via Vladivostok), followed
by China [Manchuria], with small amounts from Japan and
other countries. Total tonnage decreased from 222,157 in
1911 to 188,760 in 1912.
The section continues: “The soya bean of Manchuria
has grown in “The soya bean of Manchuria has grown
in commercial importance during the last few years in a
remarkable manner. In the East it has long been an important
article of food. In Europe the oil pressed from the bean
is used by manufacturers of margarine, soap and candles,
in the manufacture of varnish and printing ink, and for
waterprooﬁng umbrellas. Soya bean meal is also stated to be
used in making bread on the Continent. Beancake has long
been used as a fertilizer and for feeding stock.
“Experiments in growing soya beans have been made
in practically every British colony, but it seems doubtful
whether the product could be proﬁtably grown for export
in competition with the Manchurian beans, which are
raised under ideal climactic conditions, and by the cheapest
possible labour.”
407. Salt Lake Tribune (Utah). 1913. Experiment farm doing
good work. Aug. 17. p. 7.
• Summary: “A test of Soy beans is also being made to
determine whether or not oil for paint can be produced
economically from them.”
408. Atlanta Constitution (Georgia). 1913. Should grow soy

beans. Aug. 21. p. 14.
• Summary: “That Georgia is especially adapted to the
cultivation of the soy bean, the oil of which is an excellent
substitute for linseed oil, is the opinion of L.P. Nemzek,
of the educational bureau of the Paint Manufacturers’
association of the United States, who visited Atlanta
yesterday. Mr. Nemzek is making a tour of the agricultural
[experiment] stations throughout America, in order to show
the farmers the advantage of growing the soy bean.”
409. Redman, L.V.; Weith, A.J.; Brock, F.P. 1913. The drying
rates of raw paint oils–a comparison. J. of Industrial and
Engineering Chemistry 5(8):630-36. Aug. [6 ref]
• Summary: Linseed oil is the most widely used and
investigated paint oil. Some of the oils in this study, such
as soya bean and ﬁsh oil, have recently been introduced
to the trade in large quantities. Very recently research has
been done on ﬁsh, soya bean, and chinawood oils. In this
study, two samples of raw soya bean oil were used: (1) From
England had been “extracted from the beans by the naphtha
or cold-press process.” (2) From Hankow “was produced by
the cold process.” Their behavior as shown by graphs, was
quite similar.
The two soya bean oils set up to a transparent ﬁlm,
which was much lighter in color but not equal in toughness
to a linseed oil ﬁlm. Raw soya bean and chinawood oils
increase in weight at about the same rate, but more slowly
than raw linseed or ﬁsh oils. The maximum gain (7.7%) for
soya bean oil is 2.8% less than that of chinawood oil. Soya
bean, linseed, and chinawood oils dry within 20 days to a
solid ﬁlm without the addition of artiﬁcial driers. However
all the ﬁsh oils remained tacky, viscous liquids after 20 days
of drying. Address: Dep. of Industrial Research, Univ. of
Kansas, Lawrence.
410. Rosenberg, Herman. 1913. Improvement in or relating
to the manufacture of varnishes. British Patent 20,401. Date
of application (in UK): 9 Sept. 1913. 6 p. Accepted: 20 Aug.
1914. Date claimed under Patent and Designs Act, 1907,
being date of ﬁrst Foreign Application (in USA): 4 Nov.
1912.
• Summary: Soya bean oil is one of the oils used in
improved varnishes (see p. 4, line 19). Address: Elm Park,
Port Richmond, Staten Island, New York City, NY.
411. Redman, L.V.; Weith, A.J.; Brock, F.P. 1913. Die
Trockenzeiten von Maloelen–Ein Vergelich [The drying
rates of raw paint oils–a comparison (Abstract)]. Chemisches
Zentralblatt. II(16):1433-34. Oct. 15. [1 ref. Ger]
• Summary: A German-language summary of an Englishlanguage article with the same authors and title published in
1913 in J. of Industrial and Engineering Chemistry 5(8):63036. Aug.
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412. Boidin, August; Effront, Jean. 1913. Verfahren
zur Verarbeitung von staerkehaltigen Rohstoffen unter
Verwendung von staerkeverﬂuessigende Enzyme
enthaltenden Bakterien [Process for processing raw materials
containing starch using bacteria containing starch-liquefying
enzymes]. German Patent 320,572. Oct. 29. 5 p. Issued 20
April 1920. [Ger]
• Summary: Note: Soy is mentioned 8 times in this patent in
the forms “Soja” (soy/soybean), “Sojabohnen” (soybeans),
“die Küchen der entölten Sojabohnen” (defatted soybean
cake).
Note: This is the earliest German-language patent seen
(May 2016) that contains the word Soja (soy/soybean) (see p.
1, line 63) or that contains the word Sojabohnen (soybeans)
(or Sojabohne; soybean), or that contains the term entölten
Sojabohnen (defatted soybeans) or the term die Küchen der
entölten Sojabohnen (defatted soybean cake) (See page 2,
line 70). Address: 1. Seclin, France; 2. Brussels.
413. Hunt, William H. 1913. Industrial uses of casein. Daily
Consular and Trade Reports (U.S. Bureau of Manufactures,
Department of Commerce and Labor) 16(225):561-64. Oct.
31.
• Summary: Page 562: “Vegetable casein, which can be put
to the same uses as animal casein, has been extracted on
a large scale from the soya bean, which has the following
composition: Water, 12.35 per cent; dust and other impurities
7.90 per cent; dry pods, 7.85 per cent; dry casein, 25.55
per cent; residues, 29.80 per cent; oils and fatty substances,
16.42 per cent. The beans are ﬁrst washed to rid them of all
dust and foreign substances, then dried lightly in the open air.
They are then triturated to remove the fatty substances they
contain. This is done with the aid of crushers and presses
such as are used for the extraction of olive oil. Following this
the pulp is triturated between millstones with ordinary water,
and a milky liquid is thus obtained that may be concentrated
by repeating the operation several times on the same pulp.
It is then clariﬁed by means of appropriate ﬁlter presses. To
separate the casein from this liquid it is heated by means
of an alembic placed in vessels furnished with agitators;
coagulation takes place.
“Manufacture of Galalith: The most important use of
casein is in the manufacture of galalith (milk stone), which is
used in imitation of ivory, tortoise shell, celluloid, etc. As it
is noncombustible it has a great advantage over celluloid. It
is also cheaper than tortoise shell.
“The manufacture of galalith in France was started
in the Department of Charente-Inferieure about 1904. It
had an auspicious beginning, thanks to the establishment
of cooperative dairies that brought about the erection of a
casein factory beside the butter factory of Surgere, CharenteInferieure.
“Galalith is generally prepared by molding and
compressing casein in the presence of formaldehyde. This

method, however, does not allow of the manufacture of cakes
of more than 25 millimeters (0.98 inch) in thickness, as the
effect of formaldehyde does not reach beyond a depth of 12
millimeters (0.47 inch). In order to obtain thicker cakes it is
necessary to unite several ﬂakes with isinglass under heavy
pressure.
“The color of galalith varies according to the purity
of the materials used in its preparation. The substance is
translucent and receives the most varied tints. It has no bad
odor, either in the raw state or after polishing.”
“A great variety of low-priced articles, such as
penholders, frames, purses, and phonograph disks, are made
of galalith.”
Page 563: Casein is extracted for the manufacture
of galalith in three important factories situated at
Levallois-Perret, near Paris (Zirn process); near Hamburg,
Germany; and at Vienna, Austria (process of the Vereinigte
Gummiwarenfabrik). Factories are increasing in number day
by day by reason of the great success of the ﬁrst enterprises
and the numerous markets open to this substance. In 1910
about 200,000 kilos (440,000 pounds) of casein were
transformed into galalith at Surgere,...”
“Use of Casein in Food Products: The cheeses known
in the southwest of France as caillebottes are nothing
but coagulated casein. As they have a tendency to rapid
fermentation, they must be consumed within 48 hours of
their manufacture.
“A Chinese factory recently set up [by Li Yu-ying] in
Colombes, near Paris, makes caseo-sojaine and other food
products containing vegetable casein extracted from the soya
bean.
“Casein is the most easily assimilable of all proteides.
It can therefore be used for increasing, in the desired
proportion, the nutritive value of food poor in albuminoid
matter...”
Note: This is the earliest English language document
seen (Nov. 2017) with the term “industrial uses” in the title.
Address: St. Etienne, France.
414. Jenkins, E.H. 1913. Soy beans. Connecticut
Agricultural Experiment Station, Bulletin No. 179. 13 p. Oct.
• Summary: Contents: Introduction. The soy bean plant.
Composition of the crop (green forage, soy bean seed vs.
cotton seed meal and linseed meal (O.P. [Old Process]); a
table (p. 5) compares composition and digestibility of soy
beans with that of ﬁve other crops). Yield (reported in New
Jersey, Delaware, and Massachusetts). Possible uses in
Connecticut: Catch crop, silage, hay, green manure, for seed.
Varieties: Medium Green, Medium Yellow, Early White, Ito
San, Wilson. As to planting: Inoculation, rate of seeding,
fertilizers. Our own experience.
“This bulletin gives some facts about the crop and the
uses which farmers may make of it, in the belief that it has
a place among paying crops and should at least be tested
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carefully in Connecticut.”
“Our own experience: Many years ago we planted soy
beans, on very light, sandy soil of the Montowese plain, with
a moderate amount of phosphate and potash and without
inoculation. The beans grew about a foot high and were a
failure. The next year on the same land they grew waist high
and were very thrifty. No record of yields was kept. In 1910
and 1911 they were grown on the Centerville farm in plots
severally inoculated with various commercial inoculating
cultures, none of which proved very effective, but the second
year’s crop was larger than the ﬁrst’s, indicating a natural
inoculation of the land. The variety was an early one yielding
1,254 pounds of well dried seed, about 20.9 bushels per
acre and 1,339 pounds of straw, or 64 pounds of straw to the
bushel of grain. The analyses are given on p. 12. In 1912 soy
beans were grown as a cover crop on the Mt. Carmel orchard
(trees set two years). They were planted late, July 20th, and
made unsatisfactory growth. In 1913 the Hollybrook soy
bean was drilled in rows 26 inches apart on June 12th, where
soys had grown the year before.”
A table (p. 13) shows the composition of three soybean
varieties grown at the station in 1913: “304,” Kentucky,
and Hollybrook. The ﬁrst two were received from L.P.
Nemzek of Gibbsboro, New Jersey. “304” is said to be Ito
San previously grown in Kansas. “Kentucky” is a variety
imported from Manchuria and successfully grown in
Kentucky in 1912.
Photos show: A man standing in a cover crop of soy
beans about 40 inches high (p. 8). Large, abundant nodules
containing nitrogen-gathering bacteria on the roots of a soy
bean plant (p. 10). A man standing in a cover crop of soy
beans next to a crop of buckwheat (p. 11).
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Kentucky.
Note 2. This is the earliest agricultural experiment
station publication seen (May 1996) that uses the word
“soys” to refer to soy beans (p. 10-11). Address: PhD,
Director of the Station and Treasurer, Board of Control, New
Haven, Connecticut.
415. M.L. 1913. The progress of the margarine industry.
Chemical World (London) 2:332-33. Oct. [1 ref]
• Summary: The “Annual of the Dairy Products Trade”
contains an interesting article on the margarine industry.
“It appears that the butter trade has good reason to fear
the growing competition of margarine or artiﬁcial butter,
on account of the improvement which the quality of the
latter has shown in recent years. The time has passed when
margarine was a mixture of animal fats, such as oleo,
stearine, beef tallow and others. To-day there are three
different kinds: oleo-margarine made from animal fats,
vegetable margarine made from nuts, mostly cocoanuts, and
a margarine made from a mixture of the two varieties.”
“On the chemico-physical side the process of hardening

liquid oils by means of hydrogen has been applied to
cottonseed, soya beans, sunﬂower, etc. and has already
proved as successful as with oils used in the manufacture of
soap.”
416. Nishiyori, Rohuhachi. 1913. Daizu-yu sekken-gyô
chôsa-sho [Soybean oil soap industry research paper].
Minami Manshu Tetsudo K.K., Chuo Shikenjo Hokoku (South
Manchuria Railway Co., Central Research Institute, Report)
No. 1. p. 445-85. Oct. [5 ref. Jap]
• Summary: Contents: Preface. 1. Soap industry in Japan and
China. 2. Soap industry in Europe and the United States. 3.
Future demand for soap in Asia. 4. Future of the Japanese
soap industry. 5. Dairen [Dalian] as the place of soap
manufacturing for the Chinese market (Main chapter). 6.
Soap manufacturing method. 7. Criticism of fatty acid soap.
8. Hydrolysis method. 9. Prices of soy oil fatty acids and
glycerin.
Note: This is the earliest document seen (Oct. 2017)
concerning industrial uses of fatty acids from soybean oil.
Address: Rigaku-shi, Manchuria.
417. Drugs, Oils and Paints (Philadelphia). 1913. Industrial
uses of casein [Abstract from a consular report from William
H. Hunt, St. Etienne, France]. 29(7):247. Dec. 13. [1 ref]
• Summary: Contains a long section on vegetable casein,
which is mainly about soya beans. “Vegetable casein, which
can be put to the same uses as animal casein, has been
extracted on a large scale from the soya bean, which has the
following composition: Water, 12.35 per cent.; dust and other
impurities 7.90 per cent...”
418. Gardner, Henry A.; Carmick, L.G.; Heckel, J.E. 1913.
The effect of heating upon the chemical constants of oil.
Drugs, Oils and Paints (Philadelphia) 29(7):247. Dec. 13. [1
ref]
• Summary: “The varnish maker will no doubt be interested
in the results obtained in a series of preliminary experiments
designed to determine the changes which occur in the
chemical constants of oils, when they have been raised to
high temperatures.”
Three tables (for tung or Chinese wood oil, soya oil,
and linseed oil) give the acid number, iodine number, and
saponiﬁcation number of each at six different temperatures.
For soya oil: The acid number decreases from 6.9 in the
raw oil to 5.6 at 500ºF. The free fatty acids were apparently
distilled off as a vapor. The acid number remains about
constant, ranging 132.7 in the raw oil to 133.0 at 500ºF. The
saponiﬁcation number also remains about constant, ranging
193.4 in the raw oil to 193.4 at 500ºF.
419. Contant, Philippe-Jules; Perrot, Jean-Baptiste-Félix.
1913. Nouvelle matière plastique, transparente, ﬂexible,
ininﬂammable, pouvant remplacer le celluloïd, servir
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d’apprêts, être ﬁlée et tissée [Transparent, ﬂexible, noninﬂammable plastic material [from soy beans] capable of
replacing celluloid, suitable for ﬁnishing, spinning and
weaving]. French Patent 461,007. Dec. 17. 2 p. Application
ﬁled 1 Aug. 1913. First addition 5 Jan. 1914. [Fre]
• Summary: This new product has as its principal constituent
the milk obtained from soybeans (pois de Chine ou graine de
soja hispida). This milk, obtained by the current process, is
used to make tofu (teou-fou).
The milk from the seeds of Soja hispida is treated with
bases, e.g., ammonia, soda or pyridine in the proportion of
5-10 gm per liter; 10-15 gm of a mixture of acetic, lactic,
phosphoric and nitric acids are added at a temperature of
35ºC. The material is then heated to boiling in a solution
of aluminum sulfate and the reaction is allowed to proceed
for 2-8 days. The plastic product obtained is gelatinized by
solvents, such as pyridine, acetic acid and resorcinol and
may be hardened by formaldehyde. Address: 1. Côte-d’Or,
France; 2. Ain, France.
420. Lewkowitsch, Julius. 1913-1915. Chemical technology
and analysis of oils, fats, and waxes. 5th ed. Entirely
rewritten and enlarged. 3 vols. Vols. 2-3 edited by George H.
Warburton. London: Macmillan and Co., Ltd.; New York:
The Macmillan Co. See vol. 2, p. 111-18. Illust. Index. 22
cm. [15 ref]
• Summary: In Chapter 14, “Technology of the natural
oils, fats, and waxes: Methods of preparing, reﬁning, and
examining them, and detecting adulterations,” in the section
on vegetable oils, in subsection 1 on drying oils, soja bean
oil is introduced as follows (p. 111-18): “Soja bean oil, soya
bean oil (soy-bean oil, bean oil, Chinese bean oil): French–
Huile de soja, Huile de soya. German–Saubohnenfett,
Sojabohnenöl, Chinesisches Bohnenöl. Italian–Olio di Soia.”
Contains an excellent 8-page discussion of the subject.
A footnote (p. 111) states that since the Latin name “Soja”
is pronounced in England as “Soya,” the spelling “Soya”
has been adopted as the ofﬁcial one by the Chambers of
Commerce in this country.”
Also discusses (in vol. 2): Linseed oil, ﬂax oil (p. 4571). Hemp seed oil (p. 93-95). Sesame oil (p. 208-224, 720).
Almond oil (p. 287-92). Arachis oil, peanut oil, earthnut oil,
groundnut oil (p. 297-321).
Note: Julius Lewkowitsch lived 1857-1913. He died
unexpectedly within a few days of the appearance of the ﬁrst
volume of this 5th edition. Address: The Lewkowitsch Lab.,
71 Priory Rd., London, N.W., England.
421. Friedenwald, Julius; Ruhräh, John. 1913. Diet in health
and disease. 4th ed. Thoroughly revised and enlarged.
Philadelphia, Pennsylvania: W.B. Saunders Co. 857 p. Illust.
24 cm. [4 soy ref]
• Summary: The section titled “The soy bean” (p. 124-26)
states: “This bean (glycine hispida), sometimes called the

soja bean, is an annual leguminous plant extensively used
as a food in China and Japan. Until recently it has been
regarded as a botanical curiosity in the Occident. It has
recently been extensively used in America as a forage crop
and to improve the soil if plowed under... There are a large
number of different varieties, which vary in size, shape,
color, and length of time they take to mature. Some are
grown exclusively for the oil they contain, and it is used for
culinary, illuminating, and lubricating purposes. The lightcolored beans are eaten in soups, and the pods are sometimes
picked green, boiled, and served cold with a sprinkling of
soy sauce. The green varieties are often pickled in brine
and eaten moist or dried with meals as appetizers; the same
varieties are often sprouted, scalded, and served with meals
in winter as a green vegetable. The bean forms the basis of
the so-called soy sauces, used as a condiment all over the
world. The Oriental races most frequently eat the bean, in
more or less cheesy-like foods, which are prepared from it.
The most common of these are natto, tofu, miso, yuba, and
shoyu. Natto is a sort of bean cheese made by boiling the
beans until they become soft and then placing the resulting
mass in a warm cellar where it ferments. Tofu is made by
soaking the beans in water, crushing between millstones, and
boiling in about three times their bulk of water. The protein
is precipitated and the resulting cheese eaten. The white
milky liquid of the above has nearly the composition of
cows’ milk, and tastes something like malt. It may be used in
infant feeding to advantage (see same).
“Americans may eat the beans in numerous ways
described under the head of soy bean cookery in the recipes
at the end of this book. The bean is of particular value in
diabetic diets (see same). It may be used to increase the
protein of the diet.
There are variations in the composition of the different
varieties.” A table shows the chemical composition of yellow
soy beans grown in the USA, both as is and calculated on
a water-free basis. “The Cereo Company of Tappan, New
York, have made a soy bean ﬂour which is useful.” Its
composition is given. “The percentage of protein in this ﬂour
is almost one-third greater than the percentage of protein
in the whole beans. This is caused by removing the coarse
ﬁbrous hulls which contain little protein.
“Vegetable food of such composition certainly is
remarkable when compared with round beef, medium”–
whose composition is given.
Soy ﬂour can be used as a gruel, in broths, and in
making biscuits. A table (p. 126) shows the “Composition of
fresh and dried legumes (incl. soy beans, cow peas, chickpeas, peanuts) with that of other foods” (Based on Abel,
Farmers’ Bulletin No. 121 [1900, p. 17]).
The section on “vegetarianism” (p. 130-31) is the same
as that in the 1909 edition (p. 113-14).
In the chapter on “Infant feeding,” the section on “Other
food for infants” has a subsection on “The soy bean” (p. 297-
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98) which begins: “In certain conditions the soy bean... is
of great value. In cases when milk is badly borne, in certain
forms of intestinal disorders, in diarrhea, and especially
in the convalescence after diarrhea, in certain cases of
marasmus and in malnutrition, the soy bean ﬂour, properly
used, is of great value. Each ounce contains 13 grams protein
and 120 calories.” A table shows the composition when
mixed with various amounts of water. Recipes for making
gruels are given.
In the chapter on “Diet in disease,” in the section titled
“Diseases in which diet is a primary factor,” is a subsection
on “The soy bean” (p. 592) states: “The bean contains about
8 per cent. of sugar and no starch, and furnishes a large
amount of available protein and fat.” “A patient on a strict
diabetic diet, who is excreting a certain amount of sugar, will
excrete less sugar when the soy bean is added to the diet. It
seems to be of particular value in severe cases. In addition
to this action, it is a very valuable food, both on account of
its nutritious properties and owing to the fact that it may be
prepared in a number of different ways, and so serves to vary
the diet.”
In the section on “Diabetic Foods” (p. 601-02) is based
on Winton (1906) and contains the same information,
including that about The Health Food Company of New
York.
In the chapter on “Recipes” is a section on “Bread” (p.
740-41) which includes whole-wheat bread, zwieback, and
bran mufﬁns for constipation. The same chapter has a section
on “Soy bean cookery” (p. 766-69) with the following
recipes: Introduction, gruels, broths, mufﬁns, nut-cakes, soy
bean cakes, breakfast food (like oatmeal), pancakes, soy
bean cheese (“In Seattle, Washington, and other places in the
West we are informed that tofu is made by the Japanese and
sold to the Oriental residents”).
Goff (1911) offers the following: Grilled soy bean [dry
roasted soynuts], [whole] soy beans with butter, soy beans au
gras (fried with onions and fat), bread or cakes of soy beans.
On page 822 is a “Short list of books on food and diet.”
33 books are cited; some are in German or French.
Note 1. Julius Friedenwald lived 1866-1941. John Ruräh
lived 1872-1925.
Note 2. This is the earliest English-language document
seen (Dec. 2012) that uses the term “Grilled soy bean” to
refer to dry roasted soybeans / soynuts. Address: 1. Prof. of
Gastro-Enterology; 2. Prof. of Diseases of Children. Both:
College of Physicians and Surgeons, Baltimore, Maryland.
422. Gardner, H.A. 1913. Report of Sub-Committee C
on Paint Vehicles. Proceedings of the Annual Meeting–
American Society for Testing Materials 13:350-68. 16th
annual meeting.
• Summary: Contents: Introduction (incl. names of those
attending meeting in Brooklyn, New York, on 3 March
1912; Messrs. Thompson, Pickard, Sabin, Toch, Schaeffer,

Lane, Ingalls, Voorhees, Nemzek, Boughton, White, Rogers,
Lawrie and Gardner). Tests on soya bean oils. (1. Analytical
constants of “soya oils” to be determined. 2. Heat test. 3.
Drying test). Tests on tung oils.
Results of tests: Soya bean oils (based on 9 samples):
Speciﬁc gravity at 15ºC: 0.9247. Saponiﬁcation number:
192.0. Iodine number {Hanus method}: 134.5. Acid number:
2.14.
Appendix I: Detail results of tests of soya bean oils and
tung oils (p. 339-48). Addenda: Table 22. Data on density
of oils used in tests, by H.C. Bearce, Bureau of Standards.
Appendix II: Speciﬁcations for turpentine. Address:
Chairman, Sub-Committee C, American Society for Testing
Materials, Philadelphia, Pennsylvania.
423. McMillen, Wheeler. 1913. Collected papers (Archival
collection). University of Oregon and Ohio Northern
University. *
• Summary: McMillen was a pioneer in the Farm Chemurgic
Movement. His papers and photographs are located at the
University of Oregon (PH074; Eugene, Oregon) and at Ohio
Northern University.
424. Southcombe, James Edward. 1913. Chemistry of the oil
industries. New York, NY: D. Van Nostrand Co. ix + 204 p.
See p. 112. Illust. Index. 23 cm. Series: Outlines of Industrial
Chemistry.
• Summary: In Chapter 7, titled “Composition and properties
of the individual oils and fats of commercial importance,”
the ﬁrst section is “Vegetable fats and oils. It is divided into
non-drying, semi-drying, and drying oils. The best-known
non-drying oils are olive, olive kernel, arachis or earthnut
(p. 106-07), and castor oils. The semi-drying oils which ﬁnd
industrial application are cotton-seed, sesamé, soya bean and
rape oils.
Soya bean oil (p. 112): In Europe, this oil has
been successfully obtained by expression or extraction
with solvents; the result is a reddish colored oil with a
characteristic odor. Although introduced only recently to
the European market, soya oil has found wide and varied
application in the making of boiled oils and soaps.
A table gives physical and chemical constants based
on published analyses: Speciﬁc gravity at 15ºC: 924 to 927.
Solidifying point 8 to 15ºC. Saponiﬁcation value: 190.6 to
192.9. Iodine value: 121.3 to 125.2. Address: M.Sc., Chief
chemist of the Henry Wells Oil Co., Salford [England];
Lecturer on oils and fats, Royal Salford Technical Inst., etc,
Birkenhead.
425. Taverne, Nicolaas Jacobus Aloysius. 1913. De
oxydatie en de polymerisatie van sojaolie [Oxidation and
polymerization of soy oil]. Leiden, Netherlands: Eduard Ijdo.
120 p. [33 ref. Dut]
• Summary: Contents: Introduction. Review of the literature.
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Experimental investigation: Determination of the constants
of the altered oil. The oxidation of soybean oil (sojaolie): At
room temperature in the air, at 70ºC in oxygen, at 150ºC in
the air, under the inﬂuence of ultraviolet light. The inﬂuence
of a catalyst on the oxidation. The polymerization of soy oil.
Discussion of the results. Conclusions.
Note: This is the earliest Dutch-language document seen
(Sept. 2016) that uses the word sojaolie to refer to soybean
oil. Address: Leiden.
426. Wilson, James. 1913. Report of the Secretary: Hawaii.
Yearbook of the United States Department of Agriculture. p.
9-259. For the year 1912. See p. 219.
• Summary: “In Hawaii the diversiﬁcation of agricultural
industries has been the main problem of the station.”
“A very extensive study of the rice crop has been made,
and new varieties of better yielding character have been
bred and distributed. The method of fertilizing rice was
found faulty, and instead of nitrate of soda being used at an
actual loss the crop may be doubled by the use of sulphate of
ammonia applied when the crop is sown. Next in efﬁciency
is bean-cake meal” (i.e. ground soy bean cake). Address:
Secretary of Agriculture [USDA], Washington, DC.
427. Evening Post (Wellington, New Zealand). 1914.
Commercial and ﬁnancial. Jan. 21. p. 4.
• Summary: The section titled “Oils, etc.” discusses the
worldwide supply of, demand for, and price of various
vegetable oils (especially linseed oil) based on an article
in Oil Trade Review. “Much depends upon the attitude of
Europe, as this will determine the future prices for linseed
and linseed oil. The value of soap-making oil, such as
cottonseed, soya bean, coconut, etc., has to be taken into
account, and should the quotations of these run below the
parity of linseed oil, the demand for the latter might receive
some check;...”
428. Morse, Stanley F. 1914. Money in soy beans: This crop
may be the basis of a new industry. Country Gentleman
79(4):169. Jan. 24.
• Summary: “Since 1908, when there was a scarcity of
cottonseed or linseed in England, millions of tons of soy
beans have been imported into that country from Manchuria,
China and Japan to be used in the manufacture of an oil
of considerable commercial value. This oil has been used
for food by the Japanese and Chinese, as cottonseed oil is
frequently used in this country... It partially takes the place of
linseed oil in the manufacture of paints and is being used in
soap making.”
“Of course it is conjectural as to how the soy beans
would be manufactured into oil, but it is reasonable to
suppose that mills located in the center of soy-beanproducing sections, as cotton gins and oil mills are in the
South, would be the most feasible from a soil-fertility

standpoint. In other words the main object of the farmer in
growing soy beans would be to secure for feeding purposes
the high-protein meal after the oil had been extracted from
it.”
The author conjectures further: “Eight or ten years hence
it would not be surprising to see here and there throughout
dairying and steer-feeding sections of the United States,
from the Missouri River eastward and the Gulf of Mexico
northward, certain mills which are lacking today. If we
should pay a visit to one of these mills during the autumn or
winter months we should see farmers come driving in with
loads of yellow, black, green or brown roundish beans; they
would bring their wagons to a halt on a scale; the weight
would be recorded, and an employee would take samples of
the loads. Then the farmers would back up to a scuttlehole,
shovel their beans into it, and drive on to where a metal
chute was let down and a yellowish meal would ﬁll their
wagon boxes. Following them home we should see them
shovel this meal into a cement-ﬂoored feed house, put on
their teams, return to the feed-house and throw a certain
quantity of yellowish meal into a feed-mixer with so much
corn-and-cob meal; a feed-carrier would then convey this
mixture into the cow-barn, where the cows would reach
greedily for it as it was thrown into the feeding troughs.
Later these farmers would receive a letter from the Eureka
Oil Company inclosing a check and stating that the beans
analyzed so much per cent of oil or so many pounds of oil at
so much a pound. Still later another more substantial check
would arrive in payment for milk, cream or butter sold by
these same farmers.”
A small photo shows a man standing in a ﬁeld of
soybeans.
429. Dammer, Edmund. 1914. Procédé pour la fabrication,
a l’aide des feves de soya, d’une substance azotee soluble
[Process for manufacturing, with the aid of soybeans, a
soluble nitrogenous substance]. French Patent 469,787. Jan.
26. 2 p. Published: 10 Aug. 1914. [Fre]
• Summary: This patent is for a clarifying agent, resembling
soy ﬂour. Address: Resident of Germany.
430. Anderson, George E. 1914. Soya bean as food in
China. Daily Consular and Trade Reports (U.S. Bureau
of Manufactures, Department of Commerce and Labor)
17(23):362-63. Jan. 28.
• Summary: “The soya bean is not [sic] generally used for
food by the Chinese, though at times it is so used, and its
use seems to depend largely upon whether or not supplies
of the more usual food products of the people can be had
at prices within their reach rather than upon any element of
preference. Various other beans, notably a large ﬂat white
bean, are used extensively both in the manufacture of ﬂour
and as bean ‘curd.’”
Note 1. Virtually all beans used to make ‘bean curd’ in
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China and worldwide are soya beans.
“Soya bean has been raised by the Chinese chieﬂy for its
oil and for the residue, known as ‘bean cake,’ for fertilizer.
Its cultivation on so large a scale as that witnessed in
Manchuria in recent years is a matter of development in the
past ﬁve years or so and represents the response of Chinese
farmers to the demand of Europe and the United States for
cheap vegetable oil rather than any great Chinese production
in the ﬁrst place.”
“The varieties of beans and their uses: There are six
varieties of beans commonly grown in North China and
shipped more or less extensively to this part of the country
and also grown to some extent in South China as well. These
varieties are distinguished among the Chinese by their colors
and are known as the yellow, the green, the black, the red,
the white, and the small green. Of these, the yellow, green,
and black are soya beans and are distinguished from the
others by their size and ovoid shape. The red bean [xiaodou,
azuki] is used by the people as food in much the same shape
it is used in other parts of the world, being used largely while
green, the pods and all being cooked and served, chopped,
with oil or other dressing.
“The white bean is used for the manufacture of a
cheap meal or ﬂour like other beans, but is used chieﬂy in
manufacture of what is known as ‘bean curd,’ one of the
most common food products used by the people of central
and northern China and used to some extent in South China.
The beans are partially cooked and are then ground in a
stone mill which often is one of the picturesque features
of a Chinese village picture, the mill consisting of a large
millstone set in a stone cup, operated by a buffalo or donkey
passing around and around the mill, turning the heavy stone
directly by a beam it draws. With these beans as they are
ground a considerable quantity of water is mixed and the
ground product is gathered on a tray and is drained of most
of the water. It partially solidiﬁes or rather ‘jellies’ or ‘curds.’
When drained it is cut in slices and is eaten with soy sauce,
which in itself is the fermented liquor of ground soya beans,
ripened for several months. This curd also is dried to a fair
degree and is made into cakes, which are fancifully stamped
with red or yellow designs or characters, and are sold in
shops as cakes. The curd, as it is freshly made, sours in a
comparatively short time, while the dried cakes keep longer.
“A substitute for ﬂour–soy sauce: The use of the soya
beans, properly so called, as human food among the Chinese
is comparatively small, and is, as above indicated, more in
the way of substitution. Whenever wheat ﬂour from abroad
or from north or central China itself rises in prices beyond
the convenient reach of the average Chinese consumer, beans
of various sorts, including the soya bean, are brought into
use in the manufacture of a substitute. For such purposes the
small green variety of soya beans are usually employed in
South China, though apparently other varieties are also used
in the north, and the small black variety is sometimes used in

Canton. Considerable quantities of such ﬂour are imported
into Hongkong at times, but the Chinese of South China
regard such ﬂour as a substitution, however, and it is not
popular.
“Bean oil, of course, which constitutes on an average
substantially 20 per cent of the soya bean, is used for all
purposes by the Chinese, both as food and as illuminant, and
at times in paints. As a food it is used in substantially the
same way, and with more or less interchanging with peanut
oil, though the bean oil is less readily absorbed by articles
cooked in it.
“Soy, the Chinese sauce which is the basis for most
modern table sauces, is manufactured extensively in
Hongkong from the soya bean, the process simply being
that of grinding the beans and mixing the meal with water
and a Chinese yeast. The mixture is then allowed to stand
for from three to four months, the resulting liquor being the
sauce. The United States imports about $50,000 worth of soy
[sauce] annually from Hongkong in addition to quantities
imported from Japan.” Address: Consul General, Hongkong.
431. Queensland Agricultural Journal. 1914. The soya bean.
1(1):7-9. Jan. [3 ref]
• Summary: “Much has been written in the Australian Press
during late years of the Soya bean as a proﬁtable crop for
farmers, and experiments have been made with it at the State
Nursery at Kamerunga, but nothing has resulted from the
experiments beyond proving that the soils and climate of
some parts of Queensland are well adapted for the cultivation
of this crop.”
This article summarizes three articles received by the
Department of Agriculture and Stock: (1) A communication
from “Messrs. Thompson and Co., Dalny, South Manchuria,
giving interesting information concerning the commercial
possibilities of the [soy] bean, and suggesting that the
Department experiment with the seed at the State Farms and
in Western districts like the Marona, where the rainfall is
comparatively small and uncertain, offering at the same time
to supply the necessary seed, and, if the experiments proved
successful, the ﬁrm would consider the taking up of a large
tract of land in Queensland and growing the bean in quantity,
as there would be no difﬁculty in disposing of the product.
The present price of the beans in Europe is £9 per ton.”
(2) “Messrs. Thompson and Co. furthermore enclosed
an extract from the report (for 1912) of the Trades
Commissioner for the Government of the Union of South
Africa on the subject, which we summarise as follows,...”
(see Turner 1914). The Queensland Journal then reﬂects:
Proﬁtability: “But the question to our mind is, whether,
under our labor conditions, it would pay as well as it does
in cheap-labor countries. A 1,000-lb. crop, at the highest
prices for the beans, would sell for £4 10s. in Europe, and,
deducting labour for production, freights, commission, &c.,
there would appear to be little in it to attract the attention
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of farmers, who can make far more [proﬁt] out of dairying,
sugar-planting, potato, onion, and maize growing. As a
catch-crop amongst coconut and rubber trees, the Soya bean
would doubtless prove of great value.
“As far as the feeding value of the [soy] bean is
concerned, it is said to be at least twice as valuable for food
as maize, as it is very rich in protein, but it is best fed in
conjunction with maize. As a green manure, it is undoubtedly
valuable in restoring the soil, being a leguminous plant.
“The expenses per ton for bags, railage, and freight to
Harbin to Vladivostock [Vladivostok] are set down at £1
13s.; add ocean freight to England, £1 10s.–£3 3s.
“The expense of transport from South Africa to England
is set down in the report we quote from at £1 9s.
“But Queensland is further from England than South
Africa; and while it might pay to grow and export Soya
beans thence to Europe, we cannot see that the crop could be
proﬁtably produced in this country.”
(3) “The following summary of the uses of the Soya
bean and its products given by Tropical Life [published
in England], April, 1913 [p. 71-72], is interesting:–For
dynamite and high explosives, soap, linoleum, India-rubber
substitute, margarine, paints and varnishes, in place of
linseed oil, various edible foods, toilet powder, salad oil,
vegetable cooking oil in place of lard, oil, &c., preserving
sardines, lamp oil, lubricating, as food in place of peas, ﬂour
for soups, biscuits, brown bread, artiﬁcial milk and cheese
[soymilk and tofu], substitute for coffee, for sauces; cake for
feeding cattle, and for manure.”
Note: In this same Jan. 1914 issue (p. 3) of this journal,
an article titled “Queensland Agricultural Journal,” states:
“With this number of the Journal we commence a New
Series of issue, dating practically from the 1st July 1913,
on which date the Journal completed its sixteenth year of
publication.” It ﬁrst appeared in July 1897, and today some
60,000 copies a year [5,000 copies a month] are mailed to
subscribers worldwide. From now on the Journal will accept
“advertisments having reference solely to productions of the
land or to manufactured articles needed by rural occupiers,
thus not interfering in any way with the general run of
advertisements in the public Press.” Address: Australia.
432. Grifﬁn, R.C. 1914. Animal and vegetable oils: Their
preparation and uses–I. American Machinist 40(6):239-41.
Feb. 5.
• Summary: “Synopsis–The most valuable animal oils for
lubrication are lard oil, neatsfoot oil, tallow oil, whale oil,
sperm oil, and porpoise oil. All of these were formerly used
for lubricating purposes, but now have given way to a great
extent in this ﬁeld to mineral oils.”
“Animal and vegetable oils are often called ‘ﬁxed
oils,’ because in contradistinction to mineral oils they
cannot be volatilized or distilled without decomposition.
Chemically speaking, they are all glycerides of fatty acids.

The glycerides are neutral substances, whereas the fatty
acids are, as the name implies, of an acid nature. A simple
differentiation for the layman between neutral oils, that is,
glycerides, and fatty acids, is this: When treated with caustic
alkalies they both form soaps and a secondary product; but in
the case of the glycerides this secondary product is glycerin,
whereas in the case of fatty acids it is simply water.”
“Sperm oil is the lightest and the most ﬂuid and castor
oil the heaviest and the most viscous of the ﬁxed oils. Certain
of the vegetable oils, when exposed to the air, rapidly absorb
considerable oxygen, forming thin, elastic, varnish-like ﬁlms.
Such oils are called drying oils, of which the best known
is linseed oil, largely used in paints. Other vegetable oils
show no tendency to form such ﬁlms and these are called
nondrying oils. There is also a third class of oils, called
semidrying, which, as the name indicates, falls between
the drying and nondrying classes. For lubrication, either
nondrying or semidrying oils must be used, such as olive oil,
rape oil, and castor oil. It is important, moreover, that all oils
used for lubrication should be as free as possible from fatty
acids.”
“Animal oils are, as a rule, either nearly colorless or
yellow; vegetable oils occur in various shades of yellow or
green.”
There follow long sections on the following oils:
Linseed, China-wood or tung, soja-bean, cottonseed, rape,
olive, and caster. The section titled “Soja-bean oil” states:
“This oil is also variously known as soy-bean oil, Chinesebean oil, and simply ‘bean oil.’ It is obtained from the seeds
of a plant which grows largely in Japan, Korea, and China.
In truth the soja-bean industry is one of the staple industries
of Manchuria and of Japan. The oil is largely used in those
countries for edible purposes, but has recently been ﬁnding
more and more use in this country as a paint and varnish
oil in connection with linseed oil. When exposed to the air
it dries slowly with the formation of a thin skin. Its value
as a paint oil has not been deﬁnitely settled as yet, but it is
claimed to have valuable properties in varnish making. Its
color varies considerably through several shades of brown
and yellowish brown, according to the care with which it
has been prepared. It has about the same speciﬁc gravity as
linseed oil, but its drying properties are considerably inferior.
It belongs, in fact, to the class of semidrying oils, and not to
the class of drying oils.”
433. Country Gentleman. 1914. The R.F.D. letter box: Uses
for soy-bean oil. 79(8):388. Feb. 21.
• Summary: This section gives “Answers by experts to
readers’ questions.” J.E.Y. of Illinois asks: “How is the oil
extracted from soy beans and for what is it used? Can you
tell me the chemical constituents of soy beans?”
Answer: “The oil of soy beans may be extracted in
two ways: First, by means of mechanical pressure, as with
a hydraulic press, which will take out from ten to twelve
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per cent of the total weight of beans as oil; second, by the
extraction method, in which a solvent, like ether or gasoline,
is used to dissolve out the oil... The residue or bean cake
from either process can be used for cattle feed. The oil is
used quite largely in Europe for the manufacture of soap and
other materials where a vegetable oil is desired.”
Note: This is the earliest English-language document
seen (Sept. 2016) with the term “soy-bean oil” in the title.
434. Woods, Chas. D. 1914. Field experiments. Maine
Agricultural Experiment Station, Bulletin No. 224. p. 23-48.
Feb. See p. 32-39.
• Summary: Contents of the section titled “Soy beans for
fodder, silage and seed” (p. 32-39): Introduction and history
of research in Maine. Conditions of growth. Fertilizing and
culture. Nutrients in soy bean and their digestibility. Soy
bean silage. Yield of dry matter and protein: Soy bean vs.
corn fodder, soy beans for seed. Summary.
This section begins: “In 1903 and 1904 the Station grew
on the college farm at Orono several varieties of soy beans.
These were grown for forage and for silage. The results were
published in Bulletin 106 and made up part of the Report of
the Station for 1904.”
“Although it is not at all likely that the soy bean can ever
be grown as a proﬁtable seed crop in Maine, three varieties”
furnished by the Paint Manufacturers’ Association were
grown and tested at Highmoor Farm in 1913. One variety,
imported from Manchuria, was supposed to contain an oil of
high oxidizing properties. The second, Variety 1002, was an
American type which was said not to mature as quickly as
the Manchurian bean. The third, Soy Bean 302, came with no
description. All three were tested for germination and found
to germinate well. The ﬁrst variety yielded 700 lb/acre of
shelled beans and the third yielded 650 lb/acre.
Summary: “Soy beans can be grown in parts of Maine
where corn thrives. When early corn matures, the early white
soy bean will usually mature. Where Sanford corn ears, the
early medium soy bean will form pods. Soy bean can be
grown with less nitrogen than corn. In order to grow the soy
bean most economically, the soil should be inoculated with
the organism that forms root tubercles.” Address: Director of
the Station, Orono, Maine.
435. Gardner, H.A.; Carmick, G.; Heckel, E. 1914. Wirkung
von Hitze auf die chemischen Konstanten von Lein-, Holzund Sojabohnenoel [The action of heat on the chemical
constants of linseed-, wood-, and soybean oil (Abstract)].
Farben-Zeitung 19(24):1308-09. March 14. [1 ref. Ger]
• Summary: A German-language summary of the following
English-language article: Gardner, Henry A.; Carmick, L.G.;
Heckel, J.E. 1913. “The effect of heating upon the chemical
constants of oil.” Drugs, Oils and Paints (Philadelphia,
Pennsylvania) 29(7):247. Dec. 13.

436. Sahr, C.A. 1914. Report of the Assistant Agronomist.
Hawaii Agricultural Experiment Station, Annual Report. p.
43-49. For the year 1913. March 16. [1 ref]
• Summary: In this report’s only section, titled “Experiments
with leguminous plants,” all crops are grouped into three
types based on the length of their growth period. The soy
bean appears in both the ﬁrst group (quick rotation, short
season, 3 to 4 months) and the second group (medium
time, 4½ to 6½ months). The importance of inoculation is
emphasized.
The subsection on “Soy bean” (p. 46-49) states: “Soy
beans were grown more or less extensively by Japanese
farmers in Kona to defray expenses while their coffee trees
came into bearing, ﬁnding a ready market for culinary
purposes and also among local soy sauce brewers. Since
the coffee orchards now demand the entire attention of the
growers, the soy brewers depend upon soy beans imported
from Japan for their supply.
“The brewing of Japanese soy sauce having become
a well-established industry in Hawaii, a visit of inspection
to several of the largest factories was made to ascertain the
method of manufacture, which is given here brieﬂy...” Equal
parts of boiled soybeans and roasted California wheat are
mixed, “poured into molds, and left to stand for 3 or more
days, or until slightly covered by mold fungi. The molds
are then emptied into large cedar vats of 500 to 800 gallons
capacity. A starter made from cass [soybean presscake] and
brine is then added, and the mass is left to ferment for a
period ranging from 6 months to a year or 18 months, the
mass being thoroughly stirred twice each day. The fermented
mass is then transferred into a large press and the liquid
sauce is pressed out, boiled 2 or 3 hours, and put in cedar
tubs of 4½ to 6 gallons capacity... The ferment starter is
made of a small quantity of soy-bean cake, or cass, sprinkled
over a few handfuls of parboiled soy beans and left in a
warm place for several days. The cass is sold for 20 cents per
100 pounds to rice planters as a fertilizer, and contains about
20 per cent salt. It is also fed to hogs, after soaking in water
to draw out the salt. The brewers buy imported soy beans at
$72 per ton in Honolulu, wheat at $40, and salt at $10. The
tubs in which the soy sauce is put up are made of Japanese
cedar, shipped knocked down from Japan, and put together
as wanted. The cost per tub is from 40 to 70 cents, according
to their capacity, which ranges from 4½ to 6 gallons. Soy
sauce is eaten by all classes of Japanese as a table sauce,
with their rice, ﬁsh, and meats. It has the color of strong
black coffee.
“Miso, another Japanese table sauce, is brewed from soy
beans and rice. The brewed liquid is clear white. The climate
of Hawaii is too warm for its manufacture.”
A table (p. 48) shows ﬁve soybean varieties (each with
an “Agronomy accession number, three also with an S.P.I.
number–20798, 19183, and 14953) and their yields as hay,
fodder and/or seed, and stages of growth in Hawaii. The only
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named variety, Otootan [black seeded], was “grown from
seed received from the College of Hawaii in May 1911. This
variety is undoubtedly the coarsest, rankest soy bean ever
grown by this station. It is also most tolerant of both dry and
wet conditions, but only makes a rank growth during a cool
and moist growing period.” Trials of this variety were made
at the Hilo and Glenwood substations.
No. 698, a Russian soy bean, was received from S.R.
Cope of London, England. Seven varieties were received
from the College of Hawaii. Eight varieties were received
from the Bureau of Plant Industry (USDA) under the [S.P.I.]
numbers 19183, 22379, 32906, 32907, 34857, 34934, 34924,
34987, and 34123; they were planted in May. “Four varieties,
said to be rich in oil content, were received from an eastern
paint and oil company for trial by this station. Samples of
these will be analyzed and the oil content determined.”
A photo shows two Otootan variety soy bean plants,
valuable for forage and green manuring; one is bigger than
the other and both are hanging up-side down.
Other leguminous plants tested: Kulthi or horse gram,
cowpeas, sunn hemp (Crotolaria juncea), a variety of Cuban
peanut, asparagus bean (sasagi; probably yardlong cowpea)
and sesbania.
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean variety Otootan.
Note 2. This is the earliest document seen (March 2004)
that mentions the asparagus bean (Vigna sesquipedalis).
Address: Asst. in Agronomy.
437. Times (London). 1914. Artiﬁcial milk. Butter and cheese
from soya beans. Romance of a new industry. March 17. p.
4, col. 1.
• Summary: “A discovery which should prove of great
interest to housewives and mothers has recently been
brought to perfection in a London chemical laboratory.
This is a process of manufacturing synthetically a pure and
wholesome milk of high nutritive value, possessing all of the
virtues of the original article, none of its many dangers.” A
German chemist has developed the process.
“The ﬂuid, as far as its appearance is concerned, is quite
indistinguishable from rich cow’s milk. It is delightfully
smooth on the palate. On the other hand, the taste seems to
some persons slightly different from that of ordinary milk.
It is said that even this slight ‘taste’ can be removed at will.
A dairyman was recently asked to express his opinion of
the new milk, and two glasses, one containing his own milk
and the other the artiﬁcial milk, were placed before him. He
praised what he supposed was his cow’s milk and expressed
a very modiﬁed appreciation of the other. His surprise on
hearing of his error was naturally great.
“Introduction of bacteria. The new milk has been built
up from a basis of casein obtained from the soya bean.
Casein, of course, is likewise the basal constituent of cow’s
milk. The beans are treated by a special process whereby all

oil and waste matter are removed and only the pure casein
left. To this basis are added in exact proportions fatty acids,
sugars, and salts, and emulsiﬁcation carried out... In order
that the synthetic milk may approximate in all respects to the
real milk, bacteria of the required strains, including the lactic
acid (sour milk) bacilli rendered famous by Metchnikoff a
few years ago, are introduced to the ﬂuid and permitted to
act upon it until it reaches exactly that state of what may be
termed maturity at which fresh cow’s milk is obtained. That
it is indeed a real milk is proved by the fact that excellent
cheeses and ‘butter’ can be made from it.
“The advantages of the new milk are obvious. It is,
of course, free from all suspicion of being contaminated
with milk-borne diseases like tuberculosis, scarlet fever, or
diphtheria.”
The ﬁrst consignment of soya beans was sent to Europe
as recently as 1906. “In this country soya oil has now a very
ready and extensive market. It is used instead of the cotton
seed variety on account of cheapness. Soap manufacturers
are also coming to depend upon it. The chief use, however,
would seem to be as cattle cakes for winter feeding. That the
article which has fed so many milch cows during the past
few years should itself be used in the making of artiﬁcial
milk is undoubtedly something of a coincidence.
“Most of the soya beans entering this country pass
through Hull, which, with its great oil and seed mills, is the
natural centre for such a commodity.”
438. Reynolds, Will. 1914. A crop with many proﬁts: Soy
beans are good for fertilizer, for pasture, for hay, for seed.
Country Gentleman 79(12):9. March 21.
• Summary: “Soy beans have been grown in the United
States for the past twenty years, yet comparatively few
farmers are interested in the crop. Soy beans will be our
salvation when clover fails. They can be used for green
manure, for pasture, for hay, for seed... Why should we not
grow our supplement for corn in the Corn Belt? In nearly
every system of rotation in the Orient, described by Prof.
F.H. King [Farmers of Forty Centuries, 1911], we ﬁnd the
soy bean... The oil from the beans is extracted and the bean
cake is used for both feed and fertilizer.”
“Beans should be inoculated: Certain varieties of soy
beans are better adapted than other to certain uses and
conditions. The earlier-maturing varieties may be grown
in Northern latitudes with more certainty of the crop’s
maturing than later ones.” “Varieties that have done well
in the North are Ito San, Early Brown, Black Beauty, and
Parson’s Auburn. Ito San is more extensively grown and is
better known than any other early maturing variety, but some
growers prefer Auburn, which is a higher yielder and as early
as Ito... Wilson is a promising hay and forage variety, but is
not a good yielder. For a general-purpose bean, Sable and
Mikado are both good, while Ito San is the best all-around
bean for its locality.”
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“For best results, soy beans should be inoculated. The
most practical method is to secure soil from men who have
grown them, using two quarts of soil to each bushel of seed.
This can be mixed with the seed at planting time. When the
beans are drilled in rows from eighteen to thirty pounds of
seed will be required to the acre. An ordinary corn planter
may be used to drill the seed by setting over the shoes and
wheel so there will be forty inches between the rows. Set the
planter to drop about eight beans to the foot in the rows.”
“Taylor Fouts, of Carroll County, Indiana, has
successfully followed the following practice: For some
time he has grown Hollybrook soy beans and corn together
for silage, hogging off, and lambing off. A corn planter
with fertilizer attachment is used, mixing twelve pounds
of beans with fertilizer for each acre. At one operation the
corn and beans are drilled; both appear at the same time,
and cultivation is practiced as for corn alone. If there is
no fertilizer attachment the corn and beans may be drilled
together, equal quantities of each being mixed in the grain
box and the speed and plates adjusted to suit.
“About September ﬁrst the feeding lambs are turned into
the ﬁeld to feed on the bean foliage, pods and corn blades.
Mr. Fouts also ﬁnds the combination highly proﬁtable in
hogging off, saying: ‘There is no produce that compares
with it acre for acre. The hogs keep thrifty and make rapid
and economical gains.’ Another point in favor of this
intercropping of corn and soybeans is that it makes a very
valuable and complete ration to put into the silo.”
“Harvesting for seed: Various implements are employed
in harvesting soy beans for seed–the mower with a sidedelivery buncher, the binder, the bean harvester, the selfrake reaper–or they may be pulled by hand.” The self-rake
is good, inexpensive machine for “harvesting soys... For
varieties of soys with an erect and tall growing habit the
binder is very satisfactory.”
Photos show: (1) “A single stalk of Black Champion”
variety soy beans against a ruler to show its size. (2) A ﬁeld
of soy bean plants that have been harvested and piled in
cocks. “The less the vines are handled the greater will be the
crop of seed.”
Note 1. This is the earliest article seen (August 1996) in
Country Gentleman which contains the word “soys.” This
word was used in at least 20 articles in Country Gentleman
from March 1914 to Nov. 1929.
Note 2. This is the earliest document seen (Oct. 2004)
that mentions “lambing off” (or “lambing down”) soybeans.
Note 3. This is the second earliest document seen (Oct.
2012) that mentions speciﬁc soybean varieties grown by
Taylor Fouts, and the earliest article seen stating that he
grew the Hollybrook variety. “For some time he has grown
Hollybrook soy beans and corn together for silage, hogging
off, and lambing off.”
Note 4. This is the earliest document seen (Aug. 2004)
that mentions the soybean varieties Black Champion [later

renamed Peking], Parson’s Auburn, or Sable. As of June
2008, the variety “Parson’s Auburn” is mentioned only twice
in the SoyaScan database; the second mention was also in
Country Gentleman in May 1916. Parson’s Auburn was
probably developed by Adrian Parsons (of Indiana) who also
developed the Mikado (Adrian Parsons wrote to the USDA
in about 1914 that Auburn was his 2nd heaviest yielder after
Mikado). The regular “Auburn” variety was ﬁrst mentioned
in a 1910 document.
439. Nagel, Oskar. 1914. Vorschlaege zur Herstellung
neuer und billiger Futter- und Naehrstoffe [Proposals for
the production of new and inexpensive feeds and foods].
Zeitschrift fuer Angewandte Chemie 27(1):208. April 7.
(Chem. Abst. 8:2583). [Ger]
• Summary: Similar to the plant albumins are the plant
caseins, above all the casein of the one plant which is
richest in this casein, the soybean (Sojabohne), which has
been used for centuries in the form of soy cheese (Sojakäse
or tofu), soy sauce (Sojasauce), etc. and is an important
Japanese foodstuff. Now in recent years, the soy oil factories
of Europe have grown to large dimensions, and presently
large amounts of soybean oil cake (Sojaölkuchen) and sold
inexpensively. So it is time to recognize the value of this
raw material for nutritional purposes. The extraction of
casein from defatted soybean cake is simple. It dissolves in
a dilute alkali solution, is ﬁltered, washed with alkali and
dried–for use as food. When we realize that 100 kg of protein
contained in soybean oil cake costs less than 50 Marks and
that it can be produced less expensively than milk protein, it
is clear that large amounts should be used as a raw material.
440. Livingston, George. 1914. Field crop production: A
text-book for elementary courses in schools and brief courses
in colleges. New York: The Macmillan Co. xix + 424 p.
April. Illust. Index. 20 cm. Rural Text-Book Series.
• Summary: In Chapter 17, “Legumes for grain and forage,”
the ﬁrst section is titled “The soy bean. Its contents (p. 30512): History. Description. Distribution and adaptation. Uses
(food, oil, paints, varnishes, soap, lubrication). Soy beans,
because of their erect growth, are more easily handled as hay
than are cowpeas. Cultural methods. Seeding. Harvesting.
This same chapter also contains sections on cowpeas
and peanuts. Other chapters discuss alfalfa and ﬂax.
Photos show: (1) The soy bean plant. (2) A man, wearing
a hat, standing in a ﬁeld of soy beans. (3) Soy beans growing
in corn (intercropped). Address: Asst. Prof. of Agronomy,
Ohio State Univ., Columbus, Ohio.
441. Gardner, H.A.; Carmick, G.; Heckel, E. 1914. Wirkung
von Hitze auf die chemischen Konstanten von Lein-, Holzund Sojabohnenoel [The action of heat on the chemical
constants of linseed, wood, and soybean oil (Abstract)].
Seifensieder-Zeitung 41(19):541. May 13. (Chem. Abst.
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8:2631). [1 ref. Ger]
• Summary: A German-language summary of the following
English-language article: Gardner, Henry A.; Carmick, L.G.;
Heckel, J.E. 1913. “The effect of heating upon the chemical
constants of oil.” Drugs, Oils and Paints (Philadelphia,
Pennsylvania) 29(7):247. Dec. 13.
442. Mercury (The) (Hobart, Tasmania, Australia). 1914.
Rival to milk. Produce from soya beans. Romance of an
industry. June 20. p. 14.
• Summary: This is a summary of: Times (London). 1914.
“Artiﬁcial milk. Butter and cheese from soya beans.
Romance of a new industry.” March 17. p. 4. The summary
begins: “The keen rivalry between margarine and butter
is to have a parallel in the ﬂuid product of the soya bean
threatening to knock cow’s milk out of the market.”
443. Stadlinger, Hermann. 1914. Beitraege zur
Betriebskontrolle in der Seifen-, Fett- und Glyzerin-Industrie
[Contributions to the control of operations in the soap-,
fat-, and glycerin industry]. Seifenfabrikant (Der) (Berlin)
34(26):719-21. July 1. [Ger]
Address: Trade chemist at the Laboratory of the Union of
Soapmakers in Chemnitz [Germany] (Handelschemiker; aus
dem Laboratorium des Verbandes der Seifenfabrikanten e.G.
in Chemnitz).
444. Boulter, R. 1914. Soya bean export trade of Dairen.
Board of Trade Journal (London) 86:97-98. July 9.
Summarized in the Bulletin of the Imperial Institute. 1914,
p. 621.
• Summary: The export of soy beans from Dairen decreased
slightly in 1913, owing to the demands of the local mills.
These mills, 50 in number, consume about 450,000 tons
of beans annually, producing over 50,000 tons of oil. The
exports of bean cake amounted to 555,428 tons in 1913,
compared with 469,089 tons in 1912: over 80% of this was
sent to Japan, for use there or for transshipment to the United
States. The exports of bean oil in 1913 increased by about
3000 tons; the export to Japan fell from 10,889 tons in 1912
to 3,964 tons, and the export to China increased to 22,487
tons; heavy freight rates and high prices contributed to
curtail the exports.
“Recently there have been some changes in the
receptacles used for transporting bean oil, drums made of
mild steel being used. The cost of sending oil to Europe in
drums in £1 10s. [1 pound 10 shillings] per ton higher than in
secondhand kerosene oil tins–the original practice–but this is
compensated by the absence of leakage...
“The experimental mill erected by the South Manchuria
Railway Company at Dairen was not expected to start
work before the middle of the year. The capacity of the
mill is to be 50 tons of beans in 24 hours and the oil is to
be extracted by the benzine process. This mill and the new

Santai oil mill [owned by Mitsui & Co.], which was erected
in 1913 to replace the one burned down the year before, are
the only ones in Dairen which extract oil by this process,
all the others having adopted the crushing method. It is
contended that by the benzine process more oil of a better
quality is extracted from the beans, while the cake, though
proportionately less in weight, is richer in fertilising matter.”
Address: Acting British Consul, Dairen.
445. Davies (William) Company. 1914. Verfahren zur
Herstellung biegsamer Schlaeuche [Process for the
manufacture of ﬂexible hoses]. German Patent 321,223. July
16. 7 p. Issued 20 May 1920. 12 drawings. [Ger]
• Summary: Note: Soy is mentioned only once in this patent
in the form “Öl der Sojabohnen” (soybean oil). Address:
Toronto, Dominion of Canada.
446. San Francisco Chronicle. 1914. Interesting facts. July
19. p. 30.
• Summary: “In Germany a patent has been granted for a
rubber substitute made from soya beans.”
447. Board of Trade Journal (London). 1914.
Commonwealth of Australia. Denaturation of soya bean oil
for paint making in Australia. 86:304-06. July 30.
• Summary: “It is also stated in the Supplement [No. 21
to the Customs Tariff Guide, 1908-11, dated 6 June 1914]
that the following formula has been approved, under the
provisions of By-Law No. 231, for the denaturation of soya
bean oil for paint making:–Soya bean oil, 85 gallons; linseed
oil, double boiled, 15 gallons. Oil so denatured may be
delivered free of duty under Tariff heading No. 234 (H).”
448. Thompson, Erwin W. 1914. Cottonseed products and
their competitors in Northern Europe. II. Edible oils. Special
Agents Series (U.S. Bureau of Manufactures, Department of
Commerce and Labor) No. 89. 31 p. [1 ref]
• Summary: Contents: Letter of submittal. Introduction. The
margarin industry: Germany, Netherlands, United Kingdom,
Denmark, Norway, Sweden. Ingredients of margarin: Soft
fats (sesame oil, colza and rape oils, soya-bean oil, peanut
oil, cottonseed oil), hard fats (copra oil, palm oil and palmkernel oil, shea-nut oil, summary of hard fats), artiﬁcially
hardened fats (linseed oil, ﬁsh oils, soya-bean oil, peanut and
cottonseed oils). Addresses.
Denmark (p. 11-12) “is one of the few countries where
exact statistics are kept of the margarine made and the
ingredients used. The Danes claim to make and export the
best butter in the world, and they take every precaution to
render it impossible in any way to adulterate or falsify it...
All margarine must contain enough sesame oil to insure the
prescribed color reaction.” The main three “soft fats” used in
Danish margarine (in descending order of importance, 19101912) are sesame oil, American cottonseed oil, and peanut
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oil; soya-bean oil is not mentioned. Margarine production
grew from 34,320 metric tons (tonnes) in 1910 to 39,620
tonnes in 1912.
Ingredients of margarine: Soya-bean oil. A table (p. 15)
shows the approximate net import and crush of soybeans in
the United Kingdom, Germany, Netherlands, and Denmark
from 1908 to 1913. The U.K. ﬁrst imported soybeans in
1908 (40,600 tonnes). Germany ﬁrst imported soybeans
in 1909 (8,000 tonnes). The Netherlands ﬁrst imported
soybeans in 1911 (14,400 tonnes). Denmark ﬁrst imported
soybeans in 1911 (20,000 tonnes), rising to 36,900 tonnes in
1912 and 45,000 in 1913. The total soybean crush in these
four countries peaked at 355,100 tonnes in 1912, falling to
246,300 tonnes in 1913. “The decline of the [soya-bean]
industry in Europe is attributed to the advance in freight
rates, to the difﬁculty of selling the cakes, especially in
the United Kingdom, and to the resumption of normal oil
milling in Manchuria since the close of the Russo-Japanese
War. In Germany and Denmark the cake is growing in favor,
especially the [solvent] extracted kind, which contains very
little oil. The crush will probably continue to increase in
those countries, and to decrease in the United Kingdom,
where the cake is not liked. Meanwhile there is a disposition
to import [soya-bean] oil from Japan and Manchuria. The
United Kingdom imported 3,000 tons of oil in March, 1914.
China exports to all countries about 100,000 tons of oil
every year. In Denmark and Germany this oil is chieﬂy used
for soap, but latterly in Germany, and even more so in the
United Kingdom, it is being deodorized and exported to the
Mediterranean to blend for salad oil. Margarin makers are
taking it sparingly (not over 6,000 tons altogether). Perhaps
the reﬁners may learn how to prepare it to suit them; but its
most logical use seems to be as a salad oil as it is a natural
winter oil containing oily 10 to 15 per cent stearin compared
with 20 to 25 per cent for cottonseed oil.”
“Peanut oil (p. 16): “Peanut oils vary greatly in quality,
the best grades being made in Bordeaux, France, and Delft,
Netherlands, from peanuts (Arachis hypogaea) that arrive
in the shell from West and Southwest Africa, and to some
extent from shelled nuts from China. The lowest grades are
made in Marseille [Marseilles], France, from shelled peanuts
shipped from the Coromandel, or east, coast of India.” The
present European supply of peanut oil is 184,000 tonnes, of
which 135,000 tonnes (73.3%) are made in France.
Pages 26-27 discuss “Artiﬁcially hardened oils.” “The
combined capacity of the hydrogenating plants of Europe
is estimated for 1914 at 250,000 tons (1,375,000 barrels),
which is two or three times as much as has ever been treated.
These plants are in England, Norway, Germany, and France,
and are engaged at present chieﬂy on fats for soap and
candles. They are hardening linseed, whale, soya-bean, and
cottonseed oils.
Note: This is the earliest document seen (Oct. 2017)
indicating that soya-bean oil is hydrogenated to make

candles.
“Edible oils: The great increase in the demand for
margarin in Europe, for compound lard in the United States
and for hard soap all over the civilized world has resulted in
closely crowding the supply of natural hard fats, while liquid
oils are relatively abundant.”
Pages 30-31 give addresses of major edible oil
processors and margarine manufacturers in Germany (incl.
Berliner Pﬂanzen Butter Margarine Fabrik), Denmark (incl.
Otto Monsted of Copenhagen, margarin), Norway, Sweden,
Netherlands (incl. Van den Berg Margarin Works, Jurgens
Margarin Works), and the United Kingdom (incl. Maypole
Dairy Co.–afﬁliated with Otto Monsted of Copenhagen–
makes margarin; Lever Bros. of Liverpool–oil mill, soap
works, hardeners of oils; Crossﬁelds [sic, Crosﬁeld] Ltd.
of Warrington–oil mill, soap works, hardeners of oils).
Tables show: Total production of edible oils in the European
countries (p. 7). Imports and exports for various countries
and oils.
Note 2. This is the earliest document seen (Sept. 2016)
stating that soya-bean oil is used as a salad oil in the Western
world. Address: Commercial Agent, Bureau of Foreign and
Domestic Commerce.
449. Board of Agriculture and Fisheries, Great Britain. 1914.
The utilisation of cereal offals and certain other products for
feeding purposes. J. of the Royal Society of Arts (London)
62(3230):966-68. Oct. 16.
• Summary: Includes sections on soya-bean cake and meal,
and gluten meal and gluten feed. “To a small extent the
soya bean itself is used as a cattle food, but, as a rule, the
greater part of the oil is ﬁrst removed by seed crushers, the
residual cake or meal being used for feeding purposes.”
Ordinarily the oil is removed by heat and pressure to form
the cake, which contains 6-8% oil. However the oil may
also be extracted by means of a chemical solvent to yield
“extracted” meal containing only about 2% oil. This meal
“should be fed in moderate quantities along with other less
concentrated foods [feeds]. Soya-bean cake and meal have
a high manurial value, similar to that of decorticated cotton
cake, and considerably higher than that of linseed cake.”
Address: England.
450. Williamson, A.A. 1914. Larger bean crop in Manchuria.
Daily Consular and Trade Reports (U.S. Bureau of Foreign
and Domestic Commerce, Department of Commerce)
17(265):699. Nov. 11.
• Summary: “While there is no regular, organized method
of estimating the bean and cereal crops in Manchuria, the
reports of persons interested based on their observations are
of interest and generally approximately near the mark.”
“It now seems that the bean crop will be larger than
usual” due to weather conditions. “In ordinary years the
proportion is generally put at about 40 per cent kaoliang, 30
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per cent other cereals; but this year it is said the ratio will be
reversed, beans taking 40 per cent, kaoliang 30 per cent, and
other cereals 30 per cent.”
“Bean meal versus bean cake: Local papers expatiate
on the fact that bean meal is meeting with increased favor
in Japan. Bean meal is the by-product of extracting oil
from soya beans with chemicals, while the cake is obtained
from the expression process. The extraction process gives a
higher yield of oil and the resultant meal is better suited for
fertilizer, as it contains less oil (and is therefore more quickly
absorbed by the soil) and does not require to be broken and
pulverized–a process through which cake must be put and
which adds to the cost of the fertilizer to the consumer.
“There are said to be only three mills operated on the
extraction principle in the East, one, the Lever Bros. mill at
Amagasake, Japan, another at Nagoya (owned by a Japanese
corporation), and the experimental bean mill of the South
Manchuria Railway Co.’s central laboratory at Dairen.”
Address: Consul, Dalny (Dairen), Japanese Leased Territory.
451. Morse, W.J. 1914. Re: Soy beans in North Carolina.
Letter (memorandum) to Prof. C.V. Piper, Forage Crop
Investigations, Bureau of Plant Industry, Washington, DC,
Dec. 4. 3 p. Typed, with signature on USDA letterhead.
• Summary: “Dear Professor Piper:... During my trip to the
soy bean district of eastern North Carolina this past fall, I
learned that the Southern Cotton Oil Mill, of Elizabeth City,
North Carolina, conducted experiments in the fall of 1913
with soy beans as an oil proposition. I was not able to learn
further than that the experiment was successful. No doubt by
getting in touch with the mill at Elizabeth City, Mr. Dillon
could obtain complete information on the experiment.
Note: This is the earliest document seen (May 2017)
that describes experimental crushing of soybeans in North
Carolina or on the East Coast of the USA. This letter also
contains the earliest date seen for crushing of soybeans
grown in the USA (fall 1913).
“The soy bean section of eastern North Carolina
includes Tyrrell, Hyde, Beaufort, and Currituck Counties.
More beans are grown in Hyde County than perhaps all of
the others. On inquiring from growers and buyers, the 1914
crop was placed at from 100,000 to 185,000 bushels in Hyde
County alone. The acreage devoted to soy beans on farms
ranges from about 10 to 50 acres, though in a few cases
the planter had over 150 acres. The yields average about
25 bushels to the acre, though some obtain as high as 35
bushels. The price ranges from $1.00 to $1.40 per bushel.
It is quite likely that the beans will be higher this winter, as
many of the farmers, knowing of the cotton situation, look
forward to better prices than before. Seedsmen have been
able to contract for $.80 to $1.00 per bushel. If the oil mill
people desire to take up the matter with the farmer I think
they will ﬁnd no trouble in getting contracts for growing
an immense acreage of beans. Inquiry brought out that the

farmers are quite willing to increase their acreage of soy
beans and grow them under contract at a reasonable price.
“The soy bean can be grown throughout the Cotton Belt.
If the farmer can be brought to realize the possibilities and
value of the crop not only as a cash crop, but the value to his
land, the oil mills will not lack for a cotton-seed substitute.
In my opinion, the matter of obtaining sufﬁcient beans for a
proﬁtable industry may be brought about by methods used by
canning factories; that is, placing contracts with farmers for a
sufﬁcient acreage.
“The paint companies who have been experimenting
with soy oil for the past few years would be glad, no
doubt, to cooperate with the oil mills and perhaps the soap
manufacturers would be interested in the soy oil industry.”
Note: This is the earliest English-language document
seen from the USA (Sept. 2006) that contains the term “soy
oil.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#1 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientiﬁc Asst., Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
452. Morse, W.J. 1914. Re: Soy bean oil. Letter
(memorandum) to Prof. C.V. Piper, Bureau of Plant Industry,
USDA, Washington, DC, Dec. 4. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Professor Piper: With reference to the
letter of Mr. N.E. Dillon, regarding a substitute for cotton
seed for oil mills, the attention of Mr. Dillon should be called
to the soy bean.
“In 1909, the Bureau of Manufactures, Department of
Commerce and Labor, published special consular reports
‘Soya Bean and Products’ on investigations made of the
production and use of soy bean and its manufactures. These
investigations were conducted not only in the Far East but
also in European Markets to learn to what extent the soya
bean and its products compete with cotton-seed products. I
am sending herewith a copy of the publication, together with
Farmers’ Bulletin No. 372, on soy beans, and our blueslip.
“During my trip to the soy bean district of eastern North
Carolina this past fall, I learned that the Southern Cotton Oil
Mill, of Elizabeth City, N.C., conducted experiments in the
fall of 1913 with soy beans as an oil proposition. I was not
able to learn further than that the experiment was successful.
No doubt by getting in touch with the mill at Elizabeth
City, Mr. Dillon could obtain complete information on the
experiment.
“The soy bean section of Eastern North Carolina
includes Tyrrell, Hyde, Beaufort, and Currituck Counties.
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More beans are grown in Hyde County than perhaps
all of the others. On inquiring from growers and
buyers, the 1914 crop was placed at from 100,000
to 125,000 bushels in Hyde County alone. The
acreage devoted to soy beans on farms ranges from
about 10 to 50 acres. The yields average about 25
bushels to the acre, though some obtain as high as
35 bushels. The price ranges from $1.00 to $1.40
per bushel. It is quite likely that the beans will be
higher this winter, as many of the farmers, knowing
of the cotton situation [and the boll weevil?], look
forward to better prices than before. Seedsmen have
been able to contract for $.80 to $1.00 per bushel. If
the oil mill people desire to take up the matter with
the farmer I think they will ﬁnd no trouble in getting
contracts for growing an immense acreage of beans.
Inquiry brought out that the farmers are quite willing
to increase their acreage of soy beans and grow them
under contract at a reasonable price.
“The soy bean can be grown throughout the
Cotton Belt. If the farmer can be brought to realize
the possibilities and value of the crop not only as
a cash crop, but the value to his land, the oil mills
will not lack for a cotton-seed substitute. In my
opinion the matter of obtaining sufﬁcient beans for a
proﬁtable industry may be brought about by methods
used by canning factories, that is, placing contracts
with farmers for a sufﬁcient acreage.
“The paint companies who have been
experimenting with soy oil for the past few years
would be glad, no doubt, to cooperate with the oil
mills and perhaps the soap manufacturers would be
interested in the soy oil industry.
“Very truly yours, Scientiﬁc Assistant.”
Location: National Archives, College Park,
Maryland. Record group 54–Bureau of Plant Industry, Soils
and Agricultural Engineering. Subgroup–Div. of Forage
Crops and Diseases. Series–General Correspondence, 19051929. Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientiﬁc Assistant [Forage
Crop Investigations, Bureau of Plant Industry], USDA,
Washington, DC.
453. Agricultural Bureau, Dep. of Agriculture and Commerce
Japan (Norinsho, Nomukyoku). 1914. Outlines of agriculture
in Japan. Tokyo: Agricultural Bureau, Department of
Agriculture and Commerce. 20 + 35 p. Dec. No index. 15 x
22 cm. [Eng]
• Summary: Name of organization with diacritics is:
Nôrinsho, Nômukyoku. The structure of this book is
unusual. The table of contents (p. 1-3) is followed by a list
of “illustrations” [all photographs] (p. 1-2), a colored map
of Japan and pie chart, 20 unnumbered pages of black-and-

white photos, and ﬁnally the text in four chapters (p. 1-34).
The pie chart (average of the 3 years 1910-1912,
excluding Chosen, Taiwan, and Karafuto) shows the
percentage of agricultural products in value; Rice has about
60% of the total value, followed by barley, naked barley
and wheat, cocoon and silk worm eggs, and vegetables.
Leguminous beans are one of the smallest categories.
Interesting photos include:
(1) The hall [building] of the Imperial Department of
Agriculture and Commerce. (2) The Agricultural College of
Tokyo University (ﬁelds, with buildings in the background).
(3) The Agricultural College of Tohoku University (trees
and walkways, with buildings in the background). (4) The
Imperial Agricultural Experiment Station. (13) Interior of
ﬁliature at Okaya, Nagano prefecture (many women kneeling
in two long rows like machines behind silk spools). (15)
Silk conditioning house. (16) The sericulture institute. (20)
Shibuya live-stock breeding farm, and long-tailed fowl (on a
perch with a 9-foot tail).
Chapter 1–Condition of agriculture. At the end of
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1912 about 60% of all households in Japan are farming
households. Of these 5,510,000 farming households,
32% have occupations in addition to farming–primarily
sericulture, followed by making items from straw (fancy
matting, braids), tea manufacture, then chicken raising.
There are three classes of farmers: Land-owners, peasant
proprietors (32% of total number of farmers; cultivate their
own land), and tenants (28% of total number; rent farms
from land-owner). Both peasant proprietors and tenant
farmers (40% of total). About 15% of Japan’s land is under
cultivation. Of this, about half is taken up by paddy ﬁelds
(for raising irrigated rice) and half by upland ﬁelds. Many
paddy ﬁelds give two crops a year. Soja beans are mostly
grown as a summer crop on upland ﬁelds in rotation (p. 5).
Because of the smallness of its scale, Japanese agriculture
traditionally relied mostly on human labor. But in recent
years the number of farm animals has increased. In late
1912 there were 2,290,000 of which 1,220,000 were horses,
1,070,000 cattle, and 300,000 swine. About 20 years ago,
fertilizer meant mainly human excrement, weeds, and stable
manures, plus small amounts of oil-cake [soja bean cake],
ﬁsh-guano, and rice bran. Today the value is three times
what it was 10 years ago, and now includes soylees [okara].
“Of these market manures, the bean cake, which is imported
from China and Kwantung Peninsula, is most important and
demanded the sum of 25 million yen [25% of the value of
all fertilizers]. Next came the various composition manures
[chemical fertilizers], the material of which is imported
in large quantities, and super-phosphates of lime” (p. 8).
There are more than 10,400 agricultural cooperatives in

Japan with 1.16 million members; they are promoted by the
Co-operative Societies Law of 1900. There are four types:
Credit, Purchase, Sales, and Productive Societies (p. 9).
Chapter 2–Agricultural products. The value of all
agricultural products is estimated at 1,720 million yen for
the 3 years preceding 1912. These fall into six groups (value
shown in million yen): 1. Cereals (incl. soja beans)–1,246
(72.4% of total). 2. Industrial crops (incl. tea, rape, tobacco,
sugar cane)–65.3 (3.79%). 3. Horticultural products (fruits,
vegetables, and ﬂowers)–196.8 (11.4%). 4. Livestock and
poultry–42.27 (2.45%). 5. Cocoons and silkworm egg
cards–164.2 (9.5%). 6. Miscellaneous–5.1 (0.03%). Looking
now at the value of individual cereals in million yen: Rice
966.4 (56.2% of total of 6 groups). Naked barley 74.2.
Barley 63.3. Wheat 52.5. Soja beans 35.95 (2.1% of total).
Indian millet 15.84. Miscellaneous 38.1.
A table (p. 12-13) shows the acreage of the principal
crops (in units of 1,000 cho) at 5-year intervals from 1887 to
1912. For soja beans: 466 in 1887, 443 in 1892, 435 in 1897,
466 in 1902, 471 in 1907, 475 in 1912. Thus, the are planted
to soja beans was roughly static. For small red bean [azuki] it
was: 109 in 1897, 129 in 1902, 135 in 1907, 136 in 1912. So
azuki area was about 25-28% of soja bean area.
Another table (p. 13-14) shows the yield of the principal
crops (in units of 10,000 koku) at 5-year intervals. For
soja beans: 325 in 1887, 311 in 1892, 310 in 1897, 313 in
1902, 366 in 1907, 351 in 1912. Again, fairly static. By
comparison, between 1887 and 1912 the average yield of
wheat increased by 70%, naked barley by 39%, barley by
38%, and rice by 26%–but only 8% for soja beans.
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Japan’s top three export items (value on 1,000 yen) are
raw silk (166,963), tea (12,639), and sugar (10,384). The
main imports are cotton (193,735), rice (32,128), soja bean
cake (for manure; 27,469), sugar (20,694), wool (14,531),
and soja beans (8,571). Peanuts are exported to the USA.
Chapter 3–Agricultural administration. The highest
organ is the Department of Agriculture and Commerce,
which is divided into ﬁve sections. The highest organ of
agricultural research is the Imperial Agricultural Experiment
Station; there are 39 local agric. exp. stations. Agricultural
statistics are compiled at the Section of Correspondence in
the Secretariat of the Department. A statistical report on all
matters concerning agricultural products is issued once a
year.
Chapter 4–Outline of agriculture in the colonies. I.
Agriculture in Formosa. Rice is the principal crop, followed
by sugar cane, sweet potatoes, tea, beans, and peanuts. No
statistics are given. II. Agriculture in Chosen [Korea]: A
table (p. 32-33) shows area (in 1000 cho) and production
(in 1,000 koku) in 1912: Rice 980 / 8,969. Indian millet 403
/ 3,118. Barley 386 / 4,293. Soja bean 375 / 2,452. Wheat
169 / 1,094. Small red bean (azuki) 165 / 835. The largest
export from Chosen in 1912 was rice, followed by soja
beans. But the largest export from Chosen to Japan was soja
beans, worth 4,917,000 yen. III. Agriculture in Karafuto (the
Japanese name for Sakhalin Island). In 1875 it came entirely
under Russian control when Japan ceded it in exchange for
the Kuril / Kurile Islands. It was occupied by Japan in 1905,
and the southern half (below 50ºN) was granted to Japan by
the Treaty of Portsmouth, which ended the Russo-Japanese
War. It was returned to the USSR in 1945 after the Allies
defeated Japan in World War II. It is too far north to grow
soybeans. But barley, naked barley, wheat, oats, rye, and rape
grow well. Address: Tokyo, Japan.
454. Gardner, Henry A. 1914. Repainting tests on paint oils:
With notes on the changes occurring in oils upon aging.
Paint Manufacturers’ Association of the U.S., Educational
Bureau, Scientiﬁc Section, Circular No. 30. 9 p. Dec. [2 ref]
• Summary: The author has conducted extensive tests with
soya bean oil comparing it with linseed and other oils in
different proportions. On account of the inferior drying
qualities of soya bean oil as compared with linseed oil, it
cannot entirely displace the latter, and its use in connection
with linseed oil will be limited to from 25 to 50 per cent,
depending on the product in which is used. It is claimed
that no inferior qualities are developed in the paints if the
proportion of soya bean oil to the total oils does not exceed
the amounts mentioned. Soybean oil is not really competitive
with linseed oil, but seems rather, at the present linseed price
and supply, a necessary adjunct to it.
The writer found, in repainting tests in Washington, DC,
that the acid value of a sample of soya bean oil increased in
2½ years from 3.8 to 5.7.

Tables show: (1) Comparison of the speciﬁc gravity,
iodine no., saponiﬁcation no., acid no., and refractive index.
in March 1911 and Nov. 1914 for 10 different oils, including
linseed oil (raw, heavy bodied, lithographic, and boiled),
soya bean oil, raw tung oil, perilla oil, etc. (2) Analysis of
additional oils for repainting tests: Corn oil, cottonseed oil,
lumbang oil, sunﬂower oil, hempseed oil, shark oil, sardine
oil, petroleum mixing oil, and boiled linseed oil (resinate
drier). (3) Paint formulas: Paints exposed May 1911,
repainted Nov. 1914. Many include soya bean oil.
Note 1. Letter from Betty Crowder of Advanced
Information Consultants (AIC). 2000. Feb. 8. The publisher,
the Paint Manufacturers’ Association, no longer exists.
There have been several mergers over the years and the
current name is National Paint and Coatings Association
(Washington, DC. Phone: 202-462-6272). They still have
archives, but many of the old documents have been lost or
discarded.
Note 2. Almost all of these Paint Manufacturers’
Association publications are now owned by the Chemical
Heritage Foundation (Philadelphia, Pennsylvania). Address:
Asst. Director, The Inst. of Industrial Research, Washington,
DC.
455. Gardner, Henry A. 1914. Repainting tests on paint oils.
With notes on the changes occurring in oils upon aging.
Paint Manufacturers’ Association of the U.S., Educational
Bureau, Bulletin No. 46. p. 112-21. *
• Summary: Discusses conclusions obtained in paint tests
at Washington, DC, in May 1911. Address: Philadelphia,
Pennsylvania.
456. American Society for Testing Materials. 1914. Reports
of Committee D-1 on preservation coatings for structural
materials, 1903-1914. Philadelphia, Pennsylvania: ASTM.
567 p. See p. 261, 334-35, 339-44. Illust. No index. 23 cm.
• Summary: In the Report, Fourteenth Annual Meeting, 1911
is a “Report of Sub-Committee C on Paint Vehicles” (p. 26172; numbers at bottom of pages). “Soya bean oil” is one of
the vehicles selected for tests (p. 261). Members of the D-1
sub-committee are: G.B. Heckel, Glenn H. Pickard, Allen
Rogers, A.H. Sabin, and H.A. Gardner, Chairman.
In the Report, Sixteenth Annual Meeting, 1913 (p.
313) is a “Report of Sub-Committee C on Paint Vehicles,”
by H.A. Gardner, chairman (p. 334-48). Contents of this
latter report: Introduction (incl. names of those attending
meeting in Brooklyn, New York, on 3 March 1912; Messrs.
Thompson, Pickard, Sabin, Toch, Schaeffer, Lane, Ingalls,
Voorhees, Nemzek, Boughton, White, Rogers, Lawrie and
Gardner). Tests on soya bean oils (p. 334-35). (1. Analytical
constants of “soya oils” to be determined. 2. Heat test {with
dry air blown over surface}. 3. Drying test {time to dry and
loss of weight}). Tests on tung oils.
Results of tests: Soya bean oils (p. 334-35, based on 9
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samples): Speciﬁc gravity at 15ºC: 0.9247. Saponiﬁcation
number: 192.0. Iodine number {Hanus method}: 134.5. Acid
number: 2.14.
Appendix I: Detail results of tests of soya bean oils and
tung oils (p. 339-48). Addenda: Table 22. Data on density of
oils used in tests, by H.C. Bearce, Bureau of Standards.
Note: This report was reprinted from the Society’s
Proceedings, Vol. XIII, 1913. Address: Philadelphia,
Pennsylvania.
457. Chiappini, C. du P. 1914. The trade of the Union: Soya
beans. In: W.H. Hosking, ed. 1914. South African Year-Book
1914. London: George Routledge and Sons, Ltd. New York:
E.P. Dutton & Co. See p. 192-261, especially p. 247-56.
• Summary: “The Annual Report of the Trades
Commissioner in London for the Union Government of
South Africa for the year ending 31st December, 1912, and
dated 16th April, 1913, was presented to both houses of
Parliament by command of His Excellency the GovernorGeneral.”
Soya Beans: Trials in connection with these beans
have been, and are being, made by farmers in the Union–
principally in Natal. During the past nine years many useful
experiments have been made by the Agricultural Department,
mainly at the Cedara, Winkle Spruit, and Weenen
Government Farms (Natal), and also at Skinner’s Court,
Pretoria. A great deal of knowledge has thus been gained and
made known to farmers by means of bulletins, etc., issued by
the Government. I am, however, informed that there has been
a check in the progress of this industry, and that in some
parts farmers have been disheartened by their ﬁrst trials, and
have dropped the matter... I submit the [following] details in
the hope that they will stimulate farmers through the Union
to continue their experiments and carry them to a successful
issue, my object being to support Mr. Burtt Davy and other
ofﬁcers of the Agricultural Department who are doing such
good work in this direction.
“I have been fortunate in securing the valuable
assistance of Mr. A. Grenville Turner, Grain and Oilseed
Broker, and Assistant Secretary to the Seed, Oil, and Cake
Trade Association, C 20, Exchange Buildings, Liverpool, and
of Mr. Harold Beckwith, of Peter’s Buildings, II, Romford
Street, Liverpool, who is a specialist on the production of
vegetable oil and on oil milling plant generally...
“During the year 1909 experiments were conducted in
the Argentine Republic, Mr. A. Grenville Turner reporting
that a crop of beans may be secured there in about thirteen
weeks, as against six months in Manchuria, and ten weeks to
ﬁve months in South Africa, according to zone and climatic
conditions. Worldwide interest is now evinced in the culture
of the Soya bean, and experiments are being conducted in
practically every British Colony. The late Sir Alfred Jones,
K.C.M.G., entrusted Mr. Turner with a mission to introduce
the cultivation of the bean throughout West Africa, the result

of the experiments being successful. On his return from the
coast, Mr. Turner was entrusted with a mission by Messrs.
Lever Brothers, Limited, to encourage the cultivation
of the Soya bean throughout the Union of South Africa.
The scheme was enthusiastically taken up by the farmers.
Large quantities of seed (with descriptive pamphlets) were
distributed by Messrs. Lever Brothers, the result of the
experiments proving that South Africa can raise a crop of
Soya beans equal, if not superior, to those from Manchuria...
“At the Government Experimental Farms in South
Africa, over 80 varieties have been tested, and as high as
2,000 lb. per acre was recorded, while in many instances
the yield was well over 1,000 lb. per acre. In Manchuria the
yield per acre is from 1,100 to 1,600 lb. per acre...
“The subject has received the hearty support of the
Union Government Agricultural Department, the Agricultural
Unions, and Messrs. Lever Brothers, Limited, by whose
assistance, through Mr. Turner, seed for the planting of
three to ﬁve acre plots was distributed to over 300 farmers
in all parts of the Union, together with printed report forms
and descriptive bulletins. One factor was proved–viz., the
capability of the plant to resist a long sustained drought,
and to grow under conditions that would probably in many
instances be too severe even for maize.
A list is given of 18 products which can be obtained
from the Soya bean, including “Human consumption, as
a vegetable, like marrowfat peas, and in preparation of
soups. As a substitute for meat, specially manufactured.
Manufacture of a substitute for chocolate. Preparation of
macaroni. As ﬂour for biscuits and brown bread. As artiﬁcial
cream and milk. Manufacture of cheese. As a substitute for
coffee. Preparation of plastic substances and artiﬁcial horn.”
Diabetic foods, soy sauce, meal for feeding cattle, stallions
or dairy cows, seasonings, beverages, industrial products,
and livestock feeds. “In China the bean cake is used as a
fertilizer in sugar plantations and in the rice ﬁelds.”
The oil can be used for the manufacture of “Dynamite
and high explosives. Soaps. Linoleum. India-rubber
substitute. Margarine. Paints and varnishes in place of
linseed oil. Edible goods and toilet powder. Waterproof cloth,
paper umbrellas, and lanterns. Salad oil. Lubricating oil, in
China, for greasing axles and native machinery. Lamp oil
instead of kerosene oil. It is used on English railways for
burning. The Soya oil is also used for preserving sardines,
and in place of lard, and cotton-seed oil for cooking.
“Chemical analyses of the beans made in Europe show
considerable variation in the percentages of the different
constituents... of oil from 15.62 to 23.20 per cent., the latter
oil content being the highest recorded, the beans being grown
by Mr. Turner, at Sierra Leone (West Africa).
“At the latter end of the year 1908 the Soya beans
started to be exported from Manchuria to Great Britain and
Europe; the price on the London market being £4 15s. per
ton, which recently rose to £9 2s. 6d. per ton in England; the
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value on the spot at Hull being now given as £8 7s. 6d. per
ton; the value of soya oil on the spot, crushed, is £24 10s.,
and extracted, £23 15s. per ton, and of Soya oilcake, £6 15s.
per ton.”
Note: This is the earliest English-language document
seen (Sept. 2016) that uses the term “oilcake” or “Soya
oilcake” to refer to ground, defatted soybeans. Address:
Trades Commissioner, South Africa.
458. Fritsch, Jean. 1914. Fabrication et rafﬁnage des huiles
vegetales: Manuel à l’usage des fabricants, rafﬁneurs,
courtiers et négociants en huiles. 2. ed. entirement refondue
[Manufacture and reﬁning of vegetable oils: A manual for
the use of manufacturers, reﬁners, brokers, and wholesale
merchants. 2nd ed., entirely reset]. Paris: H. Desforges–
Librairie Générale Scientiﬁque et Industrielle. vi + 710 p.
Illust. Index. 26 cm. [7 soy ref. Fre]
• Summary: In the chapter on drying oils is a section on the
oil of Soja hispida (Huile de soja hispida {Huile de pois})
(p. 368-72). This 1914 edition contains about 40% more
information on soybean oil and cake than in the 1905 edition,
some of it tables from other publications.
Jean Fritsch was born in 1858. Contains 102 ﬁgures
(illustrations) in the text. Address: Ingénieur-Chemiste.
459. Illinois Agricultural Experiment Station, Annual Report.
1914. Principal lines of work. 27:1-13. For the year ending
June 30, 1914. See p. 10-11.
• Summary: The section titled “Agronomy” states (p. 1011): “Among the crop production experiments there is being
continued the testing of varieties of our more important ﬁeld
crops–corn, oats, wheat, potatoes, and soybeans.”
“In view of the growing interest in soybeans in Illinois, a
special investigation of this plant was taken up last year with
particular reference to the variability in its composition and
with the idea, thru selection of adapting it to certain possible
industrial uses.”
Note: This is the earliest document seen (Oct. 2017)
that refers to the general idea of industrial uses of soybeans.
Address: Urbana, Illinois.
460. Terry, Thomas Philip. 1914. Terry’s Japanese empire:
Including Korea and Formosa, with chapters on Manchuria...
A guidebook for travelers. Boston and New York: Houghton
Mifﬂin Co.; London: Constable & Co., Ltd.; Tokyo: KyoBun-Kwan, Ginza, Shichome. cclxxxiii + 799 p. See p. 515.
Maps. Index. 16 cm. [75 ref]
• Summary: This guidebook, after its 283-page introduction,
is organized geographically into: 1. Central Japan. 2.
Northern Japan. 3. Yezo, the Kuriles, and Saghalien. 4.
Western Japan. 5. Kyushu and the Loochoo and Goto islands.
6. Korea, Manchuria, and the Trans-Siberian Railway. 7.
Formosa (Taiwan) and the Pescadores. Abbreviations (p. ix).
List of maps (13).

In the Introduction: Japanese inns (p. xxxvi, xxxix-xl):
The best food is not always to be had in the most pretentious
places. In certain modest inns, where the rooms are as bare
as a monk’s cell, and the general appearance of austerity
might argue a strict economy, there will often come, as an
agreeable surprise, dainty food served in dishes that delight
the lover of beautiful porcelain or lacquer. Later the traveler
may learn that the place enjoys fame for some savory
specialty–eels boiled in soy, broiled crayﬁsh, stewed octopus,
buckwheat-macaroni, or the like.”
“Food is served in the guest’s room on a lacquered tray...
One of the soups may be made of... lobster, or seaweed, in
which case it is amazingly thin and unpalatable; the other of
beans [miso], bean curd or something of that nature. Salt is
not provided unless asked for. Many of the dishes are cooked
in soy; a tiny dish of which is supplied for dipping bits into
before eating them.”
Japanese food (p. xliii-xlvii): “Rice is a luxury with
thousands of the peasants; it takes the place of bread with the
well-conditioned; and wherever it is eaten to the exclusion
of other foods it produces (because the thin phosphorous
skin is polished off it) the prevalent beriberi. The proportion
of animal food is small. Beans eaten in a variety of ways
occupy a conspicuous place in the food of all classes and
they supply the nitrogenous matter essential to those who
rarely eat meat and who do not get the casein obtained by
cheese-eating peoples. The soy-bean (daizu; omame) ranks
ﬁrst in extent, variety of use, and value among the pulse
of Japan, and in point of nutriment is quite near to meat. It
contains nearly two ﬁfths of its weight in legumin, nearly
one sixth in fat, and is rich in nitrogen. It is to the Nipponese
what frijoles are to Mexicans and garbanzos (chick-peas) to
Spaniards. Of the numerous varieties some are made into
curd [tofu], and into the widely celebrated bean-sauce (the
Worcestershire of Asia) called shoyu (sho, soy; yu, oil), and
which is almost as indispensable as rice. It forms the daily
relish of the rich man and the beggar, and is in as general use
as tea and tobacco.”
Fish (sakana)... Teriyaki: Fish in a sauce of soy, mirin,
and sugar... Sashimi: raw ﬁsh cut in thin slices and eaten
after being dipped in shoyu.–Kabayaki: ﬁsh which is ﬁrst
steamed then dipped into soy and roasted (or eels cut open
on the dorsal line, covered with soy mixed with sugar, and
roasted). The latter dish, usually called Unagi-no-kabayaki,
is a favorite with the Japanese,...”
“Rice:... Azuki-meshi: rice and red pea-beans mixed
(boiled).–Mochi: small dough-cakes made of rice and sold
throughout Japan.–Sushi: a general name for food of boiled
rice and ﬁsh, eggs, vegetables, etc., seasoned with vinegar
and soy...–Inari-zushi: fried tofu stuffed with chirashi-zushi.
Note: This is the earliest English-language document
seen (April 2013) that contains the term Inari-zushi.
- Maki-zushi: boiled rice and other vegetables rolled and
wrapped in a sheet of the sea weed called Asakusa-nori...–
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Kombu-zushi: ﬁsh seasoned with vinegar and wrapped in a
piece of the edible seaweed known as Laminaria japonica. A
differentiation of this popular food is the Kombumaki: baked
or roasted ﬁsh wrapped in kombu, then tied, and boiled in
sugar and soy.
Various:... Tsukudani: small ﬁsh boiled in soy and used
as a relish or condiment (named for Tsukudajima, a place
in Tokyo famous for its preparation).–Oden: a stew (greatly
enjoyed by the proletariat) of fried bean-curd, lotus-roots,
potatoes, etc.” Ame and midzu ame.
“Soup (shiru): Tôfu-jiru: bean-curd soup.–Miso-shiru:
bean-soup with vegetables.”
Railways–Dining cars (p. lxxxiv): Discusses “The
unique and not unpalatable bento,–a sort of national
sandwich,–put up (usually cold) in thin, ﬂat, twin boxes
(bento-bako) of dainty white wood (1 in. high, 5-7 in. long),
along with a paper napkin (kuchifuki) and a pair of chopsticks (hashi), and sold at many stations, is distinctively
Japanese and widely popular... Besides the full box of plain
boiled rice, the ordinary (15 sen) bento contains usually... a
few boiled black beans (nimame)... seaweed (kobu)...” Rice
cakes (mochi) with the kernel of yokan, or sweet [azuki]
bean paste, which usually forms their center.
Buddhism (cxc): Again the rice-ﬂour cake [mochi] is
offered at the domestic altar. It now takes the form of a lotuspetal with capsule of [azuki] bean-paste.” (an).
Yokohama (p. 13): “The return gifts from the emperor
and princes included...jars of soy [sauce]; coral and silver
ornaments;...”
Tokyo (p. 199): “The hill beyond the intersecting
roadway is called Suribachi-yama because of the similarity
in shape to a suribachi–an earthenware vessel in which beansoup [miso soup] is prepared.”
Nikko–Shops: “... the kuri-yokan (so-called from the
chestnuts mixed with the sweetened bean-paste [azuki]) is
good and cheap (10 sen).”
Kyoto–The Shinto Shrine of Inari. There are many local
festivals, the most important of which is the Inari-matsuri
which usually falls on June 5. There are trick riders on
horseback and decorated sacred cars [carts] are “placed in
the procession, and the day is devoted to general jollity–and
pocket- picking. On this occasion the people eat Inari-zushi,
or fried tofu stuffed with boiled rice, since tofu [fried, as
aburage] is the favorite food of the fox popularly believed
to be the messenger of Inari (and by extension, the God of
Rice).”
Kyoto–Miidera (p. 504-05): Travelers visit Benkei’s Iron
Pot (Benkei-no-shiru nabe), a very old, rusted, and broken
contraption (about 5 ft. wide and 3 deep) resembling a soapboiler, and from which Yoshitsune’s devoted servitor (and
popular hero) is supposed to have eaten his bean-soup [miso
soup]–which may well be doubted.”
Kyôto to Kôya-San (p. 515): For the Western traveler
there is “a tiny kitchen, a blessed refuge wherein, if he is

making a prolonged stay, he may cook his un-Christian food
without the vegetarian priests knowing (or caring) that such
a sacrilege is being committed! Meals are served in one’s
apartment; the food is purely vegetable, and after the second
day distressfully unpalatable. Fish, ﬂesh, fowl, butter, cheese,
eggs, milk, bread, coffee, and other necessaries of life are
absent, and are replaced by seaweed, greens, bamboo-shoots,
cabbage, daikon in various unappetizing forms, and other
garden-truck which one eats as a novelty the ﬁrst meal and
rejects with an involuntary tightening of the throat when it is
offered at the second and third. In addition there are ﬂabby
mushrooms boiled in very thin water without seasoning; the
omnipresent boiled rice without sugar, milk, or salt; a beancurd (tofu) for which one acquires a liking only after much
patient effort; a yellow substance (known as yuba) made of
the skin of bean-curd, and looking and tasting like thin sheet
rubber;...”
Kobe excursion–The Tansan Hotel (p. 630): The
strawberries and other ground fruits and vegetables, which
grow nearly all the time in this favored spot, are enriched
with [soy] bean-cake only [no human excrement is used] (as
a precaution against typhoid).”
Korea (p. 725): “Among the dishes dear to the native
heart are pounded capsicum, bean curd [tofu], various
sauces of abominable odors, a species of sour kraut (kimshi
[kimchi]), seaweed, salt ﬁsh, and salted seaweed fried in
batter.”
Manchuria and the Trans-Siberian Railway (p. 756):
“Considerable [soy] bean-cake and furs, and vast quantities
of lumber, etc., come down the river from upper Manchuria
and Siberia.”
Also discusses edible seaweed (p. xliv, 330): Japanese
food: “Seaweed in almost endless variety enters largely into
foodstuffs. Not only are the giants of the marine ﬂora taken
up and utilized in various ways, but also the more delicate
red and green sorts–the use of which has been adopted by
other nations. Most of the edible green and red algae bear
the generic term nori, while the words umi-kusa, or kai-so
(which also means bêche-de-mer), are used for algae in
general. Many of the weeds are eaten fresh, others in soup.
Some are dried or pickled and eaten in vinegar. They usually
appear in commerce in the form of little packages, to the sale
of which special stores are dedicated. Certain varieties are
converted into jelly.”
Yezo–ﬁsheries: “Certain of the many varieties of edible
seaweed which ﬂourish along the Japanese coast are found
in Yezo, particularly the circumpolar tangle (Laminaria) and
seawracks (Fucus species), which prefer cold water and a
heavy surf. For this reason sea-algae add considerably to the
value of the Yezo exports.”
Note: The author resided for almost 12 years in Japan
and made repeated journeys on foot (and otherwise) from
one end of the country to the other. Address: F.R.G.S.
[Fellow of the Royal Geographical Society, England].
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461. Winkler, Gustav. 1914. Die Sojabohne: Aus einem
Vortrage... gehalten in der Hauptversammlung der
Gartenbau-Gesellschaft Frankfurt a.M. am 17. April 1914
[The soybean: From a lecture... presented at the main
meeting of the Gardening Society of Frankfurt am Main, on
17 April 1914]. Frankfurt am Main: Fr. Honsack & Co. 30 p.
22 cm. On title page: Als Manuskript gedruckt (Printed as a
manuscript). [3 ref. Ger]
• Summary: On the grayish green cover: Die Sojabohne
der Mandschurei [The soybean of Manchuria]. Contents:
Introduction. Sir Alexander Hosie, in his books about
Manchuria, counts eight types of soybeans: Yellow
soybeans (3 varieties), green soybeans (2 varieties), and
black soybeans (3 varieties). The soybean plant. Condition
/ nature of the soil and the climate. Cultivation of soybeans.
Soybeans can enrich the soil with nitrogen. Yield.
Utilization of the soybean: 1. In East-Asia. A. As foods:
1. Soy sauce. 2. The Chinese paste Chiang and its near
relative Japanese miso. 3. Tou-fu or tofu (incl. ﬁrm tofu, tofu
curds, tou-fu p’i or yuba, ch’ien-chang or pressed tofu, tung
tou-fu or frozen tofu). B. Soybean meal or ﬂour. C. Soybean
meal for use as fertilizer or animal feed. D. Soybean oil.
E. Lard substitute and margarine. F. Industrial uses such
as lubricant and waterprooﬁng agent. Soybean meal. 2. In
Europe and the USA. Reﬁned soybean oil used for salad oil,
margarine. Utilization of soybean cake in Europe. Utilization
of soybean oil in Europe (for making soap, above all). The
soybean oil and cake industry in Manchuria.
This booklet begins: A year ago today I had the
opportunity to speak about the soybean for the ﬁrst time.
What we knew and understood about it then was still very
little. Except within botanical circles, even its name was
completely unknown, even though in East Asia (China,
Japan, India), for more than 1,000 years, the soybean has
been cultivated and is near rice as the main food for more
than 500 million people.
Note: Part of this lecture was based the following
English-language article, translated into German by Werner
Winkler (Gustav’s son) in 1913: Shaw, Norman. 1911. “The
soya bean of Manchuria.” Shanghai, Statistical Department,
Inspectorate General of Customs. China Imperial Maritime
Customs. II. Special Series No. 31. 32 p. Address: MainkurFechenheim [Frankfurt am Main, Germany].
462. Morse, W.J. 1915. Soy beans in the cotton belt. Special
(USDA Ofﬁce of the Secretary) 6 p. Jan. 12 [No. 21]. Later
issued on 10 March 1917 under the same title, but slightly
revised and expanded, as USDA Cooperative Extension
Work in Agriculture and Home Economics, States Relations
Service No. A 85. S.R.S. Doct. 43. Ext. S.
• Summary: Contents: Introduction. Adaptations. Soil
preparation. Fertilizers. Inoculation. Seeding and cultivation.
Rotations. Mixtures. Varieties. Soy beans for hay. Soy beans

for pasture. Soy beans for soiling. Soy beans for ensilage.
Soy beans for seeds. Storing soy beans. Value for human
food. Soy-bean oil and cake.
“The soy bean, also called the soja bean and the
Manchurian bean, is an erect, rather hairy, leguminous plant,
resembling somewhat the common ﬁeld or navy bean... It
will succeed in the United States wherever corn or cotton are
cultivated. It is especially adapted to the cotton belt...
“The use of commercial fertilizers is recommended
where sandy soil predominates or the soil is of low fertility.
Where fertilizers are used, good results have been obtained
by using a dressing of stable manure of 200 to 300 pounds
of acid phosphate and 100 pounds of muriate of potash...
Lime has been found almost invariable to increase the yield...
Inoculation may be almost certainly secured by applying soil
from an old soy-bean ﬁeld...
“Varieties: At the present time about 15 varieties of soy
beans are handled commercially by seedsmen, the important
of which are Mammoth (late), Hollybrook (medium late),
Haberlandt (medium late), Medium Yellow (medium),
Ito San (early), Guelph (medium), Barchet (late), Ebony
(medium late), Peking (medium late), and Wilson (medium
late). All of these varieties, with the exception of Barchet,
are suitable for hay and seed production. The Barchet is
especially adapted for hay and green manure in the Gulf
States. For seed production alone the Mammoth, Hollybrook,
and Haberlandt are to be recommended, while the Wilson,
Peking, and Ebony are better adapted for hay” (p. 4).
“Soy beans for seed: Thus far soy beans have been a
very proﬁtable crop when grown for seed, but the industry
has been developed mainly in a few in sections, such as
eastern North Carolina... For feeding to animals the seed
is ground and used with some less concentrated feed.
Experiments comparing soy-bean meal and cottonseed meal
indicate that soy-bean meal is superior to cottonseed meal
both for milk and butter production” (p. 5).
“Value for human food (p. 6): Although soy beans
have attracted attention from time to time in the U.S., thus
far they have been but little used. The beans contain but a
trace of starch and they are highly recommended as a food
for persons suffering from diabetes. The numerous ways in
which the soy bean can be prepared as human food should
encourage its use.
“The green bean when three-fourths to full grown has
been found to compare favorably with the butter or Lima
bean. The dried beans are used like the ﬁeld or navy bean in
baking or in soups. When prepared in either of these ways
the beans require somewhat longer soaking and cooking.
The soy bean has been sold in this country to some extent
as a coffee bean. When roasted and prepared it makes an
excellent substitute for coffee.
“Soy-bean meal or ﬂour may be used as a constituent of
biscuits, mufﬁns, and bread; in fact, in any recipe where corn
meal is used. In the various preparations three-fourths soy
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ﬂour or meal and one-fourth wheat ﬂour are recommended.”
Note 1. Subsequent publications by Morse show that onefourth soy ﬂour or meal and three-fourths wheat ﬂour are
recommended”
“The oil is utilized to a great extent in Europe and the
United States for culinary purposes, as a paint oil, in soap
manufacture, and in many other industries” (p. 6).
Note 2. This is the earliest document seen (June 2009)
in which William Morse refers to what are now called green
vegetable soybeans; he uses the term “green bean” and
compares them with the “butter or Lima bean.” This is also
the earliest document seen (June 2009) in which William
Morse refers to “soy-bean ﬂour,” or to the use of roasted soy
beans as a coffee substitute.
Note 3. This is the earliest English-language document
seen (Sept. 2016) that uses the term “soy-bean meal” to
refer to ground, defatted soybeans. Address: Scientiﬁc Asst.,
Forage-Crop Investigations, USDA Bureau of Plant Industry,
Washington, DC.
463. Fruwirth, C. 1915. Die Sojabohne [The soybean].
Fuehlings Landwirtschaftliche Zeitung 64(3/4):65-96. Feb. 1
and 15. [65 ref. Ger]
• Summary: Contents: Introduction (work in East Asia
and Europe from 1905-10). History. Botanical aspects.
Varieties. Breeding. Needs of the plant (incl. “heat units,”
Wärmesumme). Utilization (incl. in German Tofu, Miso,
Chiang, Schoyu or Sojatunke (shoyu, p. 83), Natto,
vegetabilische Milch (soymilk), soy sprouts). Measures
and precautions in cultivating soybeans (incl. yields). The
soybean as a crop in central Europe. Conclusion.
Note 1. On p. 83 the term “Sojas” is used to refer to
soybeans
Note 2. This is the earliest German-language document
seen (April 2012) that uses the term Sojatunke to refer to soy
sauce.
In 1905 the Japanese made the ﬁrst attempt to import
soybeans from Manchuria to Europe, but it failed because
they did not arrive in good condition. The repetition of the
attempt in 1908, however, gave good results. Then imports
of soybeans grew, followed by imports of soybean cake
(Sojabohnenkuchen). Major importers today are England,
France, Germany, Denmark, Italy, Belgium, Netherlands,
Sweden. The high import duty hinders imports to AustriaHungary.
Toward the end of the 1800s in Russia, Owinsky took
early-ripening soybean varieties from China and Japan and
requested the expansion of soybean cultivation. In 1899
in Kiev, Owinsky wrote the name of the soybean as Soja
hispida praecox (p. 67). Owinsky in Derajne [Derazhne?]
grew Podolie soybeans (p. 77). Sempolowsky in Derebzin,
Russian Poland, also grew soybeans. European Russia gets
soybeans overland (probably from Manchuria). Russia
was one of the ﬁrst countries to take an interest in growing

soybeans after 1908. Russia now grows large amounts of
soybeans in Podolia. In Germany, Prof. Kallo in Wiesbaden
was a pioneer who recommended soybeans as an inexpensive
food for the people. North America ﬁrst started to import lots
of soybeans as a source of oil because of a bad cottonseed
harvest.
“Since the start of my teaching activities, I have had
an interest in the soybean plant and have carried on my
own investigations.” In 1900 the author received 7 soybean
varieties from L.V. Jurdiewicz from Deraznia in Podolia;
these had been imported by Owinsky. In 1901 at Hohenheim
he began to study the time needed for soybeans to mature;
He found it ranged from 141 to 163 days. He continued this
research at Hohenheim from 1901 to 1903, getting soybean
seed yields of up to 1,560 kg/ha. From 1910 to 1914 he
continued at Waldhof-Amstetten, with 5 varieties. The
maturity range there was 112-166 days and the yields were
up to 1,500 kg/ha (about 23 bushels/acre), but the yields of
many varieties were low, about 300 to 500 kg/ha (4.5 to 7.5
bu/acre). Yields of soybean straw, however, were up to 3,600
kg/ha. Fruwirth uses three terms to refer to soybeans: (1) Die
Sojabohne; (2) Die Soja; and (3) Sojas, as “Zuechtung von
Sojas” or “Sojas, meist gemahlte.” There is now a proposal
to establish a joint stock company for growing soybeans in
central Europe (probably in Germany), using big money. But
it may not succeed because soybean yields in Germany and
Austria are low. Seedsmen who sell soybeans commercially
in 1915 include: Haage and Schmidt (Erfurt, Germany),
Vilmorin Andrieux (Paris, France), Dammann & Co. (St.
Giovanni at Tedaccio, near Naples, Italy), and Wood and Son
(Richmond, Virginia, USA). The main soybean varieties sold
by each of these companies are described in detail (p. 73-74).
Utilization (p. 82): Since soybeans are rich in protein
and fat, they can be used as a good meat substitute. In
Europe the use of soybeans for food is still very small.
“In Europe, the ﬁrst foods from soybeans were made in
France, at Vallées near Asnieres: Flour, bread, and cakes for
diabetics, and cheese. In Germany not long ago the SoyamaWorks at Frankfurt am Main likewise began the production
of such foods. Similar foods were also made in Romania.
Soybeans sprouted in the dark yield a bitter-tasting salad.
Production of vegetable milk started in France at ‘Caséo
Sojaine’ at Vallées (Seine); and is now being studied by the
Synthetic Milk Syndicate in England. Using the process
developed by Fritz Goessel, this Syndicate made 100 liters
of soymilk from 10 kg of ground soybeans at a factory at
Liverpool.” “It is in no way certain that soybeans will ever
be widely used in human foods.”
A fairly large amount of soybeans are ground for use
as fodder. The main use is for oil extraction. Yet Haberlandt
considered that since the soybean contained only about 18%
fat (range: 13-22%), its use as a source of oil would not be
economical. The main use of soy oil is in soaps, for which it
is highly prized. It is also used in making paints as a partial
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substitute for linseed oil. The best quality may
be used as food. In England soy oil is used for
margarine production.
Conclusion: The soybean originated in central
Asia and is now widely cultivated in China,
Japan, Manchuria, and India. Its seeds are rich in
protein and, unlike most other legumes, also rich
in fat. The plant is used in its homeland mostly
as a source of human foods and seasonings,
made by fermentation; the oil is used mostly for
industrial non-food purposes. In recent years
soybean production has expanded signiﬁcantly
in the southern part of the United States. There it
is used mainly as green fodder, hay, silage, and
soil building. The main expansion of soybean
cultivation in Europe has been in Italy, southern
France, Hungary, and southern Russia. Good early
varieties give yields of 1,100 to 1,300 kg/ha. A
large expansion of soybean production in central
Europe is possible only in southern Austria and
Hungary, and maybe in a few other places where
it is warm. But late-maturing soybeans may be
grown for forage and silage in the cooler parts of
Germany and Austria. Address: Prof., Dr., Wien
(Vienna).
464. Dodd, Robert; Humphries, Herbert Brooke
Perren. 1915. Preparation of semiplastic material
from the soja bean. U.S. Patent 1,143,893. June
22. 2 p. Application ﬁled 26 June 1914.
• Summary: This invention is intended to produce
from the soya bean semi-plastic materials that
closely resemble ivory, vegetable ivory or corozo
nut, horn, and the like. The soybeans are crushed
and “subjected to treatment which removes the
whole or a portion of the oil therefrom;...” The
protein is dissolved in water then coagulated,
as with formalin, and if desired treated in a bath of weak
formaldehyde to harden it. The resulting product may be
used to manufacture buttons.
Note: This is the earliest U.S. patent seen for making
plastic materials from soybean meal. Address: London,
England.
465. Dicker, Stanley Gordon Sinclair. Assignor to Reuter
Process Company (Chicago, Illinois). 1915. Improved
process of producing fatty acids and manufacture of soap and
candles therefrom. British Patent 9,394. Date of application:
26 June 1915. 6 p. Accepted: 26 Sept. 1916. 1 drawing. [4
ref]
• Summary: This company has developed a method for the
production of fatty acids by boiling glycerides with organic
catalytic hydrolyzers. Glycerides used in this process may
come from soya bean oil, peanut oil, linseed oil, and many

others. An illustration (diagram) shows the apparatus used.
Address: Chartered Patent Agent, Halton House, 20-23,
Holborn, London, E.C. [England].
466. Gardner, H.A. 1915. Report of Sub-Committee III
on Paint Vehicles. Proceedings of the Annual Meeting–
American Society for Testing Materials 15:204-13. 18th
annual meeting. See p. 207. Held 22-26 June 1915, Atlantic
City, New Jersey.
• Summary: Several oils are tested, including soya bean
oil, pure Chinese wood oil, linseed oil, etc. Table II (p.
207) shows “Summary of results [of 3 different tests] on
sample No. 2. Chinese wood oil 95 per cent; soya bean oil,
5 per cent.” The tests are designed to detect the amount of
soya bean oil when it is used, in small percentages, as an
adulterant of Chinese wood oil.
Table III (p. 207) shows “Summary of results on sample
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No. 3. Chinese wood oil 90 per cent; soya bean oil, 10 per
cent.” Address: Chairman, Sub-Committee III, American
Society for Testing Materials, Philadelphia, Pennsylvania.
467. Hathaway, Charles M., Jr. 1915. United Kingdom: Hull.
Supplement to Commerce Reports [USA] (Daily Consular
and Trade Reports, Bureau of Foreign and Domestic
Commerce, Department of Commerce) No. 19-l. p. 1-14.
June 29. See p. 3-6.
• Summary: The city of Hull is located in northeastern
England, 18 miles up the Humber River–which empties into
the North Sea. Trade was seriously disturbed by the outbreak
of war and the closing of the Baltic Sea, since most of Hull’s
trade is with the northern countries of the Continent of
Europe. The distinctive industry of Hull is seed crushing and
oil extracting; the city does half of all such work in the UK,
producing many different types of oils (including soya bean
oil) and the residual products, seed cakes and fertilizers.
A table (p. 3) shows that exports of soya oil to the
United States were valued at $2,485 in 1913 and $12,328 in
1914.
The section titled “Oilseeds, oil and cake” (p. 5)
contains a table which shows imports of various articles to
the UK and Hull in 1913 and 1914. Imports of soya beans
(in tons) to the UK / Hull were 76,452 / 63,046 in 1913 and
76,644 / 64,511 in 1914. Thus in these two years, 82.5% and
84.2% (respectively) of the imports of soya beans to the UK
went to Hull.
The section titled “Exports of oils” (p. 6) states: “Of
soya oil, 5,277 tons were exported, against 6,761 tons in
1913. As in 1913, Italy was the principal taker. Some soya
oil was imported from Dalny [Manchuria], but no ﬁgures are
available.” Address: Consul, Hull, England.
468. Chamber of Commerce Journal (London). 1915. Trade
products of the British Empire. Special Supplement. July. p.
1-54.
• Summary: “The Special Supplement to the London
Chamber of Commerce Journal, dealing with the ‘Trade
Products of the Empire,’ is full of useful information and
statistics: The section on “Oilseed cakes” (p. 7) shows
the tonnage and value of imports to the United Kingdom
of cotton-seed cake (mainly from the USA), linseed cake
(mainly from India and Russia), and rape-seed (mainly from
Russia) from various countries in 1913 and 1914. Soybean
cake is not mentioned.
The section titled “Preserved ginger, soy, tamarinds,
chutney” (p. 14) states: “The value of imports of soy in 1914
was £9,416, of which £8,629 was the value of the imports
from Hong Kong.”
The section on “Vegetable oils and oilseeds” (p. 17-22)
begins: “The fact that liquid oils can now be converted, by
the process known as hydrogenation, into solid fats, and
used for the manufacture of butter substitute, is of great

importance to the trade in vegetable oils and oil-seeds.
The sales of butter substitutes, which for several years past
has been very large in continental countries, has increased
enormously in this country within the last year or two,...”
[i.e., during Word War I].
Many oils can be used to make butter substitute
including “coconut oil, cottonseed oil, palm oil, palm kernel
oil, ground nut oil, sesamum seed oil, mowrah-seed fat, &c.”
Import statistics are also given on these and other oilseeds
and oils (such as olive oil, poppy seed and oil, rapeseed and
rape oil {colza oil}, shea nuts and shea butter, sunﬂower
seed, tea seed oil {obtained from the seed of Camellia
Sasanqua, a near relative of the tea plant}).
Ground-nut oil is largely used, especially on the
Continent. Efforts are being made to establish the crushing
of ground-nuts on a much larger scale, but this is being
hindered by the War.
The section titled “Soya beans” (p. 22) contains a table
that shows the tonnage and value of soya bean imports to the
United Kingdom in 1913 and 1914. The main source both
years was Russia (perhaps via Vladivostok), followed by
China, with small amounts from Japan and other countries.
Total tonnage decreased from 76,452 in 1913 to 71,161 in
1914 [in part because of the war].
The section continues: “The soya bean of Manchuria
has grown in commercial importance during the last few
years in a remarkable manner. In the East it has long been
an important article of food. In Europe the oil pressed from
the bean is used by manufacturers of margarine, soap and
candles, in the manufacture of varnish and printing ink, and
for waterprooﬁng umbrellas. Soya bean meal is also stated
to be used in making bread on the Continent. Beancake has
long been used as a fertilizer and for feeding stock.
“Experiments in growing soya beans have been made
in practically every British colony, but it seems doubtful
whether the product could be proﬁtably grown for export
in competition with the Manchurian beans, which are
raised under ideal climactic conditions, and by the cheapest
possible labour.”
469. Robert, J.C. 1915. Preliminary report on the economic
value of the soybean. Jackson, MS: Mississippi Agricultural
College, Tucker Printing House. 15 p. July 1.
• Summary: Contents: Introduction (incl. brief soy bean
history). Composition of soybeans. Feeding value. Relation
to soil fertility (nitrogen ﬁxation, vegetable matter or
humus). Yield of soybeans (shelled seed and hay). Uses of
soybeans (milk, paints, etc.). Soybeans a valuable crop for
the Southern farmer.
“The reﬁned oil is used as a substitute for olive oil.
Soybean milk and soybean cheese [tofu] are extensively
used as an article of diet in the Orient. The cheese is made
as follows:... magnesium chloride being added to precipitate
the solution, which is hung in ﬁne mesh cloth–and cottage
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cheese is obtained.
“In 1912 there was established [by Li Yu-ying] at Les
Vales [sic, Valles], France, a large factory for the production
of a variety of soybean food. Among these varieties were
milk, cheese, casein, oils, bread, biscuits, ﬂour, jellies, cakes,
and sauces” (p. 12-13).
Note: This is the earliest English-language document
seen (Sept. 2011) that contains the term “soybean food.”
“Varnishes made from soybean oil are extensively used,
though when subjected to exposure they seem not to wear
quite as well as those made from linseed oil. For internal
painting purposes, however, these varnishes are equal in
every respect to those made from linseed oil. Soybean oils
are used extensively in the manufacture of linoleums and
table cloths, and for the manufacture of printing ink, and of
enamel paints” (p. 14).
“Soybeans a valuable crop for the Southern farmer:
As an article of human food, soybeans may become an
important factor with us. We have used soybean meal made
from our crop of 1913 and 1914 and had for breakfast
excellent cakes. These cakes were made from wheat ﬂour
and soybean meal, and wheat ﬂour and corn meal. Various
proportions were used, sour milk and soda being added.
Cakes made from equal parts of wheat ﬂour and soybean
meal were very palatable.
“Soybeans seem to be one of the most promising crops
before the Southern farmer. Every particle of the plant has
economic value, and a great number of commercial products
are produced from the seed. It seems that the machinery
of our cotton seed oil mills is suited to the manufacture of
soybean meal and oil. The soybean straw is a good stock
food... Therefore, soybeans offer a golden opportunity to the
grain and cotton farmers, the live stock producers and the
soil builders” (p. 14).
Photos show: (1) Numerous sacks of soybeans and
oil cake in the Orient awaiting shipment (front cover). (2)
People cleaning and resacking soybeans for shipment (front
cover). (3) Five different varieties of soybeans, Including
Virginia (p. 2). (4) Soybean root tubercles, natural size
(p. 7). (5) Several osier bins used for storing soybeans (p.
13). (6) Southern Manchurian railway cars, with sacks of
soybeans (p. 13). (7) Seven varieties of soy pods and beans:
Guelph, Ito San, Buckshot, Austin, Hollybrook, Haberlandt,
Mammoth (p. 15).
Tables show: (1) Percentage composition of different
soybean varieties (most have values for two years, 1913
and 1914): Wilson, Arlington, Jet, Brown, Tokyo, 19981-A,
Mammoth, Small Yellow, Amherst, Ito San, Holly Brook
[Hollybrook], Peking, Acme, Virginia, Black, Brachet
[Barchet], Dwarf Green, Cloud. For each is given moisture,
ash, fat, protein, nitrogen free extract, ﬁber. (2) Plant food
elements in farm crops (N, P, and K, including soybeans as
grain, hay, or straw). (3) Yield of soybeans (in lb shelled seed
and lb of hay per acre): In 1911 in Mississippi: Hollybrook,

Black Soybeans, Brown Soybeans, Small Yellow, Mammoth
Yellow. The highest yields were from Small Yellow–2,600
lb seed and 5,500 lb hay. In 1912: Brown Soybean,
Black Soybean, Hollybrook, Dwarf Green, Small Yellow,
Mammoth Yellow, Haberlandt. Again the highest yields were
from Small Yellow–2,680 lb seed and 5,200 lb hay. (4) Farm
account with the soil in proposed three-year crop rotation
(NPK balance incl. soybeans for hay, grain, or straw). (5)
Proposed three-year rotation system for long-pine section of
Mississippi (1915-1917).
Note 1. This is the earliest document seen (Jan. 2004)
that mentions the soybean variety Virginia.
Note 2. This is the earliest published English-language
document seen (Sept. 2016) that contains the term “soybean
oil.”
Note 3. This is the earliest English-language document
seen (Aug. 2013) that contains the term “Soybean milk.”
Note 4. This is also the earliest English-language
document seen (April 2013) that uses the term “soybean
cheese” to refer to tofu. Address: Director of the Station,
School of Agriculture, and Prof. of Agronomy, Agricultural
College, Mississippi.
470. Kelley, W.P. 1915. The biochemical decomposition
of nitrogenous substances in soils. Hawaii Agricultural
Experiment Station, Bulletin No. 39. 25 p. Aug. 3. See p. 1-5,
19, 24-25.
• Summary: In the section titled “Effects of bacterial action
on different groups of nitrogen compounds” is a subsection
on “Soy bean cake meal” (p. 20) was used as a fertilizer.
During bacterial decomposition over a period of 5 days,
part of the total nitrogen was converted to ammonia. A
table shows that “49.52 per cent of the total nitrogen was
ammoniﬁed. The amid nitrogen decreased from 14.97
per cent to 8.33 per cent of the total, the basic diamino
acids from 9.18 per cent to 2.89 per cent, and the nonbasic
nitrogen from 75.84 per cent of 39.25 per cent. Expressed
in percentages of decomposition it is found that 43.06
per cent of the amid nitrogen, 67.10 per cent of the basic
nitrogen, and 48.25 per cent of the nonbasic nitrogen were
ammoniﬁed. The organic nitrogen remaining was composed
of 16.51 per cent amid, 5.74 per cent basic, and 77.75 per
cent nonbasic nitrogen compounds, as compared with
14.97 per cent amid, 9.18 per cent basic, and 75.84 per cent
nonbasic nitrogen in the original material.”
In summary, “The ammoniﬁcation of casein in silica
sand was much more rapid during the ﬁrst two days than
that of dried blood, soy bean cake meal, cottonseed meal,
or linseed meal, while soy bean cake meal was second
in the order of decomposition. Later loss of ammonia by
evaporation reduced the concentration of ammonia, thus
making it impossible to compare the rates of decomposition.”
Address: Chemist.
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471. Williams, C.B. 1915. Soy bean for the North Carolina
farmer (Continued–Document part II). Farmer and Mechanic
(The) (Raleigh, North Carolina). Aug. 31. p. 12.
• Summary: (Continued): “Harvesting for Seed: The best
time to harvest for seed is when about three-quarters of the
leaves have fallen and most of the pods are ripe, but before
they have dried out too much and begun to split [shatter]. If
the pods are left to get completely ripe, they will burst open
in cutting and the seed will scatter out on the ground. This is
assuming that the vines are to be cut and thrashed [threshed].
However if the seed are to be harvested with one of the bean
harvesters that are now on the market, the seed will have to
be thoroughly ripe before the machine is put into the ﬁeld.
When cutting plants that are to be sent through a thrasher
later, it should take place when they are slightly moist with
dew. The cutting can usually be done satisfactorily with an
ordinary mowing-machine with side-delivery adjustment, or
with a self-rake reaper or binder. Where the acreage is small,
frequently the plants are pulled out or cut with a scythe.
The thrashing may be done with a ﬂail, pea-hullers, or with
grain thrashing machines after some simple adjustments
have been made. It will be an advantage to have a slight
dew on the plants before attempting to handle in thrashing
as the splitting of the seed will be materially lessened.
Thrashing should be done if possible in the ﬁeld and with
as little handling of the vines as conditions as conditions
will permit. Soy beans ordinarily produce more seed per
acre than do cowpeas. From 15 to 40 bushels per acre are
generally secured, the average ranging from 20 to 30 bushels
when the beans are grown under favorable conditions. As
the seed spoil easily, they should not be stored in bulk after
thrashing, but put in loosely woven bags that will admit a
free circulation of air through them, or else be spread in
a thin layer over the barn ﬂoor. The seed of the soy bean,
unlike those of the cowpea, are rarely attacked by the weevil
or other grain insects.
“Soy beans possess a very high value for soil improving
purposes, but they do not seem to leave the soil in as good
condition when removed as do cowpeas and the clovers.
It has been estimated that the value of the fertilizing
constituents contained in a crop of soy beans applied to the
soil as green manure, is $2.44 per ton. As from six to ten
tons of green matter will be produced, it will be seen what
great value this crop possesses for soil improvement. Soy
beans hay, on an average contains 2.48 per cent of nitrogen,
0.40 per cent of phosphoric acid, and 1.32 per cent potash,
which at the commercial prices of these constituents usually
prevailing in the State would make the fertilizing value of a
ton of soybean hay $12.10. Soy-bean seed contain 5.30 per
cent nitrogen, 1.87 per cent phosphoric acid, and 1.99 per
cent potash. When the same valuations are assigned to these
constituents that have to be paid for them in commercial
fertilizers each bushel of soybeans will be found to contain
78 cents worth of fertility.

“Soy Beans for Soiling Purposes: The importance of
the soy bean as a soiling crop is becoming more generally
recognized by stockmen and dairymen. They have high
feeding value and generally produce good results when fed
properly. By planting at different dates, a succession of green
forage would be provided for six to eight weeks during the
latter part of the summer and early fall. When the crop has
become well established, it grows well during drought and
may come on when other crops have wilted and died. They
have been found in soiling purposes to be superior to a
mixture of oats and some other crops. Planted on good soil,
ten tons of green succulent, rich feed should be secured per
acre. If desired, this crop may be put into the silo. For this
purpose it is generally combined with corn, as it does not
seem to do well in the silo alone as it ferments badly, but
when mixed with corn this trouble does not seem to develop.
For silage, the plant should be cut as soon as the pods are
well developed but before they are ripe however. For soiling
purposes the cutting should begin at ﬂowering and may
continue until the pods are three-quarters grown. In putting
soy beans into the silo, they should be arranged in alternate
layers with some crop like corn making the corn layers
double thickness.
“Soy Beans for Pasturage: This crop is rich in protein
and as particularly suited for pasturing hogs especially when
the peas are grown for soil improvement. When the plants
are young and tender, the hogs will practically eat the whole
of the plant, but after they become mature and hard and
woody they will not be eaten so rapidly. By planting the
same variety at different dates, or by using different varieties
of different dates of maturity the grazing may be extended
over a considerable period. The grazing, however, should not
ordinarily begin until after the pods have fairly well formed.
The chief objection to the soy bean as pasturage crop is
that the plant soon after maturity begins to drop its leaves.
Although this crop is chieﬂy used for pasturing hogs, all
other kinds of live stock may be pastured on it if desired.”
Address: Director, North Carolina Experiment Station.
472. Bulletin Economique de l’Indochine (Hanoi). 1915. Les
exportations du Soja en Mandchourie [The exports of soya
from Manchuria]. 18(115):773. Sept/Oct. Extract from Echo
de Chine. [1 ref. Fre]
• Summary: The quantities of soybeans forwarded from
Dairen to the South China Sea by ships / vessels which offer
regular service between Dairen, Shanghai, and Hongkong,
to be expedited again to other destinations, increase
signiﬁcantly each year. The quantities in 1913 attained
3,061,336 kg; in 1914 they were only 2,976,049 kg, and
for the year 1915, the quantities already exported rose to
6,667,000 kg.
A table shows the imports of soybeans (in million kg)
at the following ports in 1914 and 1915: Singapore (1.460
/ 1.426), Hongkong (4.760 / 0.923), southern Chinese ports
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(36.946 / 13.580), Dairen (2.976 / 6.667), and Japanese ports
(1.503 / 1.060). Note 1. In 1914 southern Chinese ports
imported 77.5% of the total imports of 47.645. In 1915 the
total imports dropped to 23,656, and southern Chinese ports
imported 57.4% of that total.
The Indies (Les Indes) had exported 49,705 kg to these
different places in 1913, but since then, no new exportation
has been done, the Indies sending all available soybeans into
the city (dans la Métropole).
In the South Seas (Mers du Sud, in the Paciﬁc Ocean),
mainly in Malaysia and Oceania (les Iles Malaises et les Iles
Océanique), soybeans are used to prepare Chinese sauces
and some special types of [roasted] ﬂour, and the residue
[from oil mills, soybean cake] is used as fertilizer on sugar
cane plantations. Address: Hanoi.
473. Tsujimoto, Mitsumaru; Ueno, Takeo. 1915. Shôyu no
abura oyobi seishû no abura ni tsuite [On “soy” and “saké”
oils]. Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan)
18(212):1072-76. Oct. [Jap]
• Summary: “Soy” oil is a mixture of soy bean and wheat
oils obtained as a by-product in the brewing of soy (i.e. soy
sauce, yield 0.25-0.3% by volume). It is a dark red to brown
liquid or semi-solid mass with an aromatic odor of soy.
“Saké” oil consists chieﬂy of rice oil and is found ﬂoating on
the surface after the fermentation of saké (yield 0.01-0.02%
by volume). It is an orange-yellow liquid with an odor of
saké. Samples of soy oil (2 samples) and saké oil (values
in parentheses) had the following characteristics: Speciﬁc
gravity at 15ºC, 0.9000, 0.9835, and (0.9031); solidiﬁcation
point, -5ºC, -13ºC, and (turbid at 0ºC); acid value, 59.24,
55.03, and (22.56); saponiﬁcation value, 184.12, 182.81, and
(179.11); iodine value (Wijs), 127.79, 133.22, and (101.56);
refractive index at 20ºC, 1.4650, 1.4633, and (1.4660); %
unsaponiﬁable matter, 2.88, 2.72, and (-).
Soy oil, which is best reﬁned by reduction with zinc
dust and sulfuric acid, followed by treatment with Kambara
earth, is a commercial product used in the manufacture of
low-grade soaps. Saké oil is not yet a commercial article.
Address: Kôgaku hakase, Japan.
474. Forrest, Charles Needham. Assignor to The Barber
Asphalt Paving Co. 1915. Improvements in reﬁning asphalt
and in the manufacture of asphalt cements from natural
asphalts. British Patent 15,979. Date of application: 12 Nov.
1915. 2 p. Accepted: 13 April 1916.
• Summary: “According to our invention we prevent this
loss of sulphur and cause it to become ﬁxed during the
reﬁning operation, and thus produce an asphalt cement which
is more cohesive, that is to say, tougher and more elastic,
than the cement which has heretofore been produced by the
method above described. We ﬁnd that certain types of ﬁxed
ails, for example linseed oil, Soya bean, Tung or Chinese
wood ail, ﬁsh oil; or petroleum, if added and combined

with the crude asphalt, have the capacity of absorbing the
sulphur which would otherwise be eliminated as gas during
the reﬁning process, and by such addition, the sulphur may
be ﬁxed and retained in the resulting asphalt cement very
much to its advantage.” Address: No. 175 Elm Ave., Rahway,
Union Co., New Jersey.
475. T.C. 1915. Soya: The golden bean that Germany wants.
Daily Mail (London). Dec. 13. p. 4.
• Summary: “If Germany is being allowed to import soya
beans she is getting food for her men, her cattle, and her
guns. No country more than Germany appreciates the value
of this wonderful golden bean whose introduction to Europe
from China forms the greatest trade romance of the present
century. Less than eight years Europe knew practically
nothing of the soya bean or its remarkable nutritious qualities
and the uses to which it could be put.”
Discusses the early history and rise of the soya bean
trade in Europe. “The soya bean survived the ‘boom.’ It
justiﬁed most of the ﬂattering things said about it. Its fame
spread far and wide. Many tons were exported to Hull,
where a factory and oil presses were established and a very
important export trade to the continent was built up. Our
agricultural colleges experimented with the bean products as
food for cattle and pigs; Sweden set her experts at work and
discovered that bean cake was a highly satisfactory food for
milch cows; Denmark followed and built a large factory at
Copenhagen to deal with the export from Vladivostock; the
South African Government Trades Commissioner, convinced
of the great future of the soya bean industry, urged the
competition of South African farmers with the bean growers
of Manchuria. In Paris a factory was built by a Chinese ﬁrm”
[Li Yu-ying].
“In 1912 Germany rescinded the import duty and
installed soya bean plant [plants?] in her oil mills, importing
the beans through Vladivostok, often in British bottoms
chartered for the purpose.” In 1912 the Trades Commissioner
for the Government of South Africa gave a list of 14 different
soya bean products, plus an additional 14 products that can
be made from soya bean oil, from salad oil and margarine, to
dynamite and soap.
Note: This is the earliest document seen (July 2007) in
which the soybean is called the “golden bean.” This is also
the earliest document seen (July 2007) in which a fanciful
term or name is used to refer to the soybean. Address:
England.
476. Advance (The) (Elizabeth City, North Carolina). 1915.
Farmers attend demonstration: and much interest is manifest
in cotton oil mill’s new venture. Dec. 17. p. 1.
• Summary: About thirty farmers saw yesterday the public
demonstration of soy bean oil and meal manufacture at the
plant of the Elizabeth City Oil and Fertilizer Company and
listened to the explanation of government experts as to the
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possibilities of this new industry in this country. The number
would have been very much larger but for the exceedingly
inclement weather and the muddy roads.
“The soy bean was substituted for cotton seed without
any change of machinery whatever, and the steps of the
process of manufacture are fairly familiar to every farmer.
The beans are ﬁrst put through a cleaning machine after
which they are ground, the resulting product resembling
sawdust and having about the same texture. This ‘meat’
has the characteristic soy bean ﬂavor, distinct but rather
suggestive of the ordinary ﬁeld pea.
“This ‘meat’ is then put in the presses and oil extracted,
the yield of oil varying from eighteen to about twenty three
per cent. The residue is soy bean ‘cake’ which in turn is
ground into soy bean meal. The meal is more palatable than
the meat, suggesting dry malted milk or ground peanuts. It
has about the texture of ﬁnely ground corn meal.
“The Elizabeth City cotton oil mill has been at work all
this week manufacturing both oil and meal, handling about
twenty tons of the beans a day. The present outlook for
marketing these products is extremely bright, one hundred
tons of meal having already been sold and of the oil, all
that has been extracted has been disposed of. Up to this
time the Elizabeth City Oil and Fertilizer Company is the
only concern which has actually begun operations in the
manufacture of soy beans on a commercial scale. But other
oil mills in this section have been buying sojas extensively
and as soon as they clean up their work in cotton seed they
will begin the manufacture of soya bean oil and meal. Both
the State and the Federal departments of agriculture have
been working toward the end of inducing the cotton oil
mills to extend their active season by the substitution of the
beans for cotton seed. How long the mills will run after the
manufacture of soja bean products is undertaken depends on
their ability to secure the beans in sufﬁcient quantity and at
such a price as will make the manufacture of soy bean meal
and oil a paying business.
“The soy bean was introduced into this country in
1852 [sic] and since that time the production has steadily
increased. North Carolina produces more of these legumes
than any other state in the Union, and the bulk of the State’s
production is grown in this eastern section. The production
this year goes far beyond that of any previous year, because
in the effort to curtail the cotton acreage last year the
farmer’s attention naturally turned to the soy bean, which
here is regarded as a better crop than corn. It is also more
certain, for the yield of sojas is good be the year wet or dry
or normal.
But with greatly increased acreage and production this
year there was considerable uneasiness as to how the crop
of hundreds of thousands of bushels was to be marketed.
Heretofore the farmers have relied on the seedmen to buy
their sojas, but it was evident that there were many times
enough beans to supply the demand from that source.

Thoughtful farmers were much concerned over the situation
and were asking how it was to be met.
“It was at this crisis that the State and Federal
Departments of agriculture stepped to the aid of the farmers
in this section. Men were sent into the ﬁeld to look into
the situation and gain some idea of the quantity of beans
grown this year. The oil mills were induced to take up the
manufacture of soy bean products. As a result, whereas a
short time ago the price of the soy bean was nominal, they
are today ﬁrm at a dollar a bushel.
“When one considers the fact that soy bean is imported
into this country in large quantities from Manchuria, when
he is told that the product is now used in large quantities by
manufacturers of the high grade soaps in the United-States,
when he hears that a factory has recently been equipped
in New York for the manufacture of soy bean milk and
that from this milk a condensed milk and cheese can be
manufactured, he begins to see the possibilities of this new
industry which is just opening up in North Carolina. Then
he hears that it was not until the Russo-Japanese war that the
soy bean products were imported into Europe and that at this
time there is a big demand for the meal in all the dairying
countries of that continent, while in England the oil as a solid
is taking the place of fats in the kitchen to such an extent as
much of it is now used in all other fats and oils combined, he
begins to wonder if the manufacturers of soy bean products
in North Carolina may not become as important an industry
as is today the manufacture of cotton seed products.
“In England already the bankers are selling soy bean
biscuit and soy bean bread. At Tappan, New York, soy bean
ﬂower [sic, ﬂour] is prepared which mixed with condensed
milk is recommended as a food for infants; while made into
mufﬁns it is described (being free from starch and having
little sugar) as an ideal food for diabetics.
“In short, there seems to be no doubt that there is a
market for soy bean products if North Carolina cotton oil
men can get in touch with it.”
477. Williamson, A.A. 1915. Dairen soya-bean market
becomes animated. Commerce Reports [USA] (Daily
Consular and Trade Reports, Bureau of Foreign and
Domestic Commerce, Department of Commerce)
18(298):1132. Dec. 21.
• Summary: “The local market for soya beans and products
has become somewhat animated, after a long period
of stagnation on account of the European war, and the
consequent lack of shipping facilities to Europe, the dullness
of the manure market in Japan, and other inﬂuences, among
which high freights may be reckoned. New beans are now
coming down to Dairen in small quantities, but the real
outﬂow will not begin until the advent of winter causes the
roads in the interior to freeze.
“The direct cause of the present animation is the arrival
of orders for a large quantity of bean cake from Formosa, for
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the sugar plantations there. On the 23rd, 17,000 pieces were
bought at $0.57 each, while on the following Monday 38,000
cakes were bought at an advance to $0.59 each.” Address:
Consul, Dairen, Manchuria.
478. Morning Star (The) (Wilmington, North Carolina).
1915. The soy bean’s day coming, Dec. 31. p. 4, cols. 2-3.
• Summary: “While the production of the soy bean
in Eastern North Carolina has been given a boost by
the successful demonstration of the practicability of
manufacturing oil and meal from these beans in the cotton
oil mills so numerous in the South, without the addition
of machinery, the Old World is beginning to attach more
importance than ever to the merits of the soja, attention to
which has been particularly augmented by discussion of the
food blockade against Germany during the war, according to
a London correspondent of the Associated Press.
“It is hardly too much to contemplate that the soy bean
and its products will yet become one of the world’s great
commercial commodities, staple as cotton seed, oil and meal
are today.
“The fact that the soy bean can be manufactured into oil
and meal, thus developing a new and important industry that
means so much to agriculture without involving great initial
expense in providing new machinery is a circumstance that
gives the bean industry an advantage rarely if ever enjoyed
by any new line of enterprise. This itself ought to prove
a tremendous impetus to the soy bean industry in Eastern
North Carolina and the South.
“From the standpoint of the cotton oil mills, at present at
least, the chief importance of the soy bean is that it provides
raw material for the operation of the oil mills after the annual
supply of cotton seed is exhausted, thus enabling them to
operate proﬁtably during the entire year or a large part of
the year, whereas, with cotton seed alone, they are able to
operate only a few months in the year, hardly more than half
the year, on the average, we should, say. During the balance
of the year the cotton mills are idle. It is an economic fact
that idle machinery is a liability and not an asset to its
owners.
“At present Manchuria is the world’s center of soy bean
production, more than 25 per cent of the cultivated area
of that country being devoted to these beans. Of course,
they are produced on a comparatively small scale in other
countries. In the northern portion of Eastern North Carolina,
soy bean production has been for years a fairly important
part of the farming operations, the beans being shipped to
commission houses to be disposed of largely for seeding
purposes. However, the production this year in that territory
was greater than the demand for this purpose, hence the
recent practical investigation for the purpose of ﬁnding other
uses and markets for them, resulting in their manufacture
into oil and meal.
“The soy bean is now the second on the list of China’s

exports and is well known and highly regarded in Germany
and the Scandinavian countries, but it has hitherto achieved
small general reputation in the English-speaking countries,
and even the latest dictionaries dismiss it with the brief
description: ‘An Asiatic leguminous herb, Glycine Soja, the
seeds of which are used to prepare sauce called soy.’
“Although the Chinese have used the soja bean
extensively for at least two thousand years, the ﬁrst
important shipment to Europe was made in 1908, by a
British ﬁrm. The Germans almost immediately began to
experiment with it and ﬁve years later were using the major
part of an importation estimated at over $200,000,000 a year.
“The secret of the soja bean is its universal usefulness.
A British government report gives the following list of
soja products: ‘Vegetable food (like marrowfat peas [green
vegetable soybeans or edamamé]), soups, meat substitute,
chocolate substitute, macaroni preparation, ﬂour, artiﬁcial
milk, cheese, coffee substitute, artiﬁcial horn, biscuit and
food for diabetic patients, sauce, meal for cattle, oils, oil cake
for fodder, fertilizer, bean cake.’
“The same report points out that the oil from the bean is
used in the manufacture of the following articles: ‘dynamite
and high explosives; soaps; linoleum; rubber substitute;
margarine; paints; varnishes; toilet powder; waterproof cloth;
paper umbrellas and lanterns; salad oil; lubricants; lamp oil;
preservative for sardines; substitute for lard.’
“The pod of the soja is about two inches in length and
the plant has an erect stem two or three feet high. There are
three principal varieties of the bean–yellow or huangtou,
green or chingtou, and black or wutou. The yellow contains
more nutritive ingredients than the others, and this is the
variety almost exclusively used for export. The quantity of
oil extracted from the beans runs as high as 29 per cent of the
total weight.
“Sweden uses large quantities of the bean cake as food
for milch cows; Denmark has a large pressing factory at
Copenhagen; France has a factory built in Paris by a Chinese
ﬁrm; and South Africa has recently begun to grow the bean
in competition to the Manchurian farmers. Germany in 1912
rescinded her former import duty and installed reduction
[crushing] plants for the Far Eastern vegetable product in all
her oil mills, importing the beans directly from Vladivostok
by the shipload.”
479. Davenport, Eugene. 1915. Principal lines of work.
Illinois Agricultural Experiment Station, Annual Report
28:1-27. For the year ended June 30, 1915. See p. 11-12.
• Summary: The section titled “Agronomy” (p. 11-12)
contains exactly the same text concerning soybeans found in
last year’s report. Address: Director of the Station, Urbana,
Illinois.
480. Hakurankwai Kyokwai (Societe des Expositions). 1915.
Japan and her exhibits: At the Panama-Paciﬁc International
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Exhibition, 1915. Tokyo: Hakurankwai Kyokwai. Printed by
the Japan Magazine Co. 373 p. See p. 102, 103, 115, 241-45,
248-55. Illust. No index. 19 cm. [Eng]
• Summary: This exhibition was held in San Francisco, in
the Marina district, to celebrate the city’s recovery from
the 1906 earthquake. The grounds were built on landﬁll
consisting of rubble from the quake. As of 1989, the only
remaining building is the Palace of Fine Arts.
The section in this book titled “Vegetable food products
and agricultural seeds” (p. 241) lists the name, address,
and products of companies that process soybeans. Eight
companies that make “Soy bean oil” or “Bean oil” as their
main product are listed. The Japanese word daizu / daidzu
means “soybean(s)”: Daidzu Hyohaku K.K. (The Soybean
bleaching Co., Nagoya), Hirano Daizu Kogyo K.K. (Hyogoken), Torajiro Inoue (Kobe), Kwanto Totoku-fu (Kwantung
Government; South Manchurian Railway Co., Dairen and
Port Arthur; Soy beans and soy-bean oil), Saburo Oguri
(Aichi-ken), Okuda Shoten Sei-hi-jo (Fertilizer Manufactory,
Aichi-ken; Soy bean oil), Suginuma Shokwai (Chita-gun,
Sichi-ken), Sadajiro Yoshiwara (Okawa-machi, Higashi-ku,
Osaka; Rape seed oil and bean oil). Note 1. The only other
oil widely made in Japan seems to be rape seed oil.
One association involved with soybeans is the
Hokkaido Nokwai (Hokkaido Agricultural Assoc.). It was
established in 1900. Production of “beans” is as follows:
Daifuku 11,880,000 kin, Nagauzura 9,700,000 kin, Maruuzura 5,790,000, Kintoki [azuki] 2,050,000 kin, OtenashiKotenashi 4,000,000 kin (p. 241).
Note 2. This is the earliest English-language document
seen (March 2006) that uses the word “Kintoki” to refer to a
type of azuki bean.
Page 245 lists the Jozo Shiken (Brewed Products
Experiment Station), Tokyo.
The section titled “Sugar and Confectionery,
Condiments and Relishes; Nuts and Fruit Foods” (p. 248-54)
lists 103 manufacturers of “Soy” and/or “Tamari.” These two
products comprise most of the listings.
The ad section at the back has a full-page ad (p. 9) titled:
“The standard of Japan shoyu: Soy sauce. Representing eight
largest breweries at Choshi and Noda, Chiba-ken, the centre
of the industry in the empire. The annual output is estimated
at 40,000,000 gallons.” Brands with logos [name of owners
in parentheses]: Yamaju (Jujiro Iwazaki), Kikkoman
(Saheiji Mogi), Minakami (Fusagoro Mogi), Kushigata
(Shichizaemon Mogi), Jojyu (Hyozaemon Takanashi),
Yamasa (Gihei Hamaguchi), Higeta (Choshi Shoyu Goshi
Kaisha), and Kihaku (Shichiroemon Mogi). These eight
brands are a guarantee of quality. They dominate the Shoyu
Market. Do not miss seeing the exhibits (Palace of Food
Products).
On the next page (p. 10) is an ad titled “Okayama-ken
Shoyu (Soy Sauce)!!! The climate of Okayama-ken is best
suited for the brewing of Soy of an excellent quality. The

quantity produced amounts to 250,000 koku [11,900,000
gallons; there are 47.6 gallons/koku] a year. Soy is rich in
nitrogenous nutriments and consequently is a table sauce par
excellence. The exhibitors of the Soy produced in OkayamaKen are as follows: Keijiro Kondo (output 16,614 koku),
Entaro Oka (3,399), Kurajiro Koyama (4,938), Kanaichi
Shoyu Gomei Co. (4,500), Jotaro Takimoto (8,049),
Motomasu Ono (3,804), and Ihachiro Kuyama (2,859).”
Address: Tokyo, Japan.
481. Henry, William Arnon; Morrison, Frank Barron.
1915. Feeds and feeding: A handbook for the student and
stockman. 15th ed. Revised and entirely rewritten. Madison,
Wisconsin: The Henry-Morrison Company. x + 691 p. See
p. 177-78, 236, 305, 366-67, 375-76, 382, 415, 463-64, 532,
534-35, 605, 612-13. 24 cm. [24 ref]
• Summary: Contains a review of the literature on the
soybean and soybean cake or meal. In Chapter 10, in the
section on “Oil-bearing seeds and their products,” the
subsection titled “256. Soybean” states (p. 177-78): “The
soybean, Glycine hispida, is one of the most important
agricultural plants of northern China and Japan. So great is
the production of this seed, or grain, in Manchuria that in
1908 over 1,500,000 tons of soybeans were shipped from 3
ports, chieﬂy to Europe. The bean-like seeds of the soybean,
which carry from 16 to 21 per ct. of oil, are used for human
food and for feeding animals. The oil is used for human food
and in the arts, and the resulting soybean meal is employed
as feed for animals and also for fertilizing the land, the same
as cottonseed meal. This plant produces the largest yield of
seed of any legume suited to temperate climates, but at the
present time is grown in this country chieﬂy for forage.”
“No other plant so little grown in the United States at
this time promises so much to agriculture as the soybean,
which not only yields protein-rich seed and forage but builds
up the nitrogen content of the soil.”
“257. Soybean cake or meal” (p. 178). “During recent
years a considerable amount has been imported to the
Paciﬁc Coast states from the Orient, for feeding poultry and
dairy cattle. In Europe the unground cake is used in this
country the meal. Tho high in price, soybean meal is greatly
esteemed by western dairymen and is often fed in large
amounts to cows on ofﬁcial tests.”
In Chapter 14, titled “Leguminous plants for forage” is a
long subsection on “358. Soybean” (p. 236).
In Chapter 19, “Feeds for the horse,” soybeans are
mentioned brieﬂy in the subsection on “485. Leguminous
seeds” (p. 305).
In Chapter 22, “Feeds for the dairy cow” are subsections
on “600. Soybeans” (p. 366-67) and “601. Soybean cake” (p.
367). “617. Soybean hay” (p. 375-76). “618. Soybean silage
and alfalfa hay” (p. 376). “633. Silage from legumes” (p.
382). In Chapter 25, “Raising dairy cattle” ground soybeans
are mentioned in the subsection on “681. Farm grains as
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skim-milk substitutes” (p. 414-15). In Chapter 27, “Feeds
for fattening cattle” are subsections on “754. Soybeans” (p.
463-64). “755. Soybeans, cowpeas, and corn” (p. 464). In
Chapter 31, “Feeds for sheep” soybeans are mentioned in
the subsection on “856. Minor protein-rich concentrates” (p.
532) and “859. Legume hays compared” (p. 534-355).
In Chapter 23, “Feeds for swine” are subsections on
“977. Soybeans” (p. 605) and “989. Soybean pasture” (p.
612-13).
The Introduction begins (p. vii): “The animals of
the farm should be regarded as living factories that are
continuously converting their feed into products useful to
man.”
In Chapter 9, “Leading cereals and their by-products”
are subsections deﬁning various corn-related terms: “207.
Corn meal; corn chop; corn feed-meal” (p. 153). “208. Cornand-cob meal.” “209. Starch and glucose by-products” (p.
153-54), “210. Corn gluten feed” (p. 154) and “211. Gluten
meal.” Note: This is the earliest English-language document
seen (April 2003) that contains the term “Corn gluten” or
“Corn gluten feed.”
In Chapter 10, the section on sorghums and millets (p.
167-169) states: “The sorghums, Andropogon sorghum and
Sorghum vulgare, vars. may be divided into two classes–the
saccharine sorghums, having stems ﬁlled with sweet juices,
and the non-saccharine varieties, with more pithy stems and
juice sour or slightly sweet.” “The non-saccharine, or grain,
sorghums include kaﬁr, dura, milo, feterita, kaoliang, and
the less important shallu... The kaoliangs, early maturing
sorghums from northern China, are slender, dry-stemmed
plants, with loose, open, erect heads.” They show “much
promise for the northern plains section where the other
types will not mature. The kaoliangs compare favorably in
yield of grain with the milos, and are even better in severe
drought.” They were studied in 1911 with good results at
the Highmore, South Dakota, Branch Station. The sweet
sorghums, or sorghos, are forage rather than grain producers.
“The millets chieﬂy grown in this country are: (1) the
foxtail millets, Setaria Italica spp... and (2) the broom corn,
proso, or hog millets, Panicum miliaceum spp., which have
spreading or panicled heads, wide hairy leaves, and large
seed.”
Also discusses alfalfa, cowpeas, peanuts, and sesame
cake. Address: 1. D.Sc., D.Agr., Emeritus Prof. of
Agriculture and formerly Dean of the College of Agriculture;
2. B.S. Asst. Director of the Agric. Exp. Station. Both: Univ.
of Wisconsin and Wisconsin Agric. Exp. Station.
482. Holde, David. 1915. The examination of hydrocarbon
oils and of saponiﬁable fats and waxes. First English ed.
Authorized translation from the 4th German ed., by Edward
Mueller, Ph.D. New York, NY: John Wiley & Sons, Inc.;
London: Chapman & Hall, Ltd. xv + 483 p. Illust. Index. 24
cm. [4 soy ref]

• Summary: In Chapter 5, titled “Saponiﬁable fats,” soja
bean oil is mentioned three times: (1) As a drying oil (p.
287). (2) As one of various oils used to adulterate linseed oil
(p. 356-57; soja bean oil has a hexabromide value of 7,2).
(3) In a long table titled “Tabular view of properties of fats
and oils–Vegetable semi-drying oils” (p. 364-65). The less
common values are placed in parentheses. The values for
Soja bean oil (Sojabohneol [sic, Sojabohnenöl] in German
and Huile de soja in French) are: “Engler viscosity at 20ºC:
8-9. Index of refraction at 15ºC: 1.4765 to 1.4775. Speciﬁc
gravity at 15ºC: 0.9246 to 0.927. Solidiﬁcation point: -8 to
-16ºC. Saponiﬁcation number: 191, 192.2 to 194. Iodine
value–Of the oil: 130-135 (121-124)? Of the fatty acids:
131? Reichert-Meissl value: 0.45 to 0.69. Acetyl value: Not
given. Hehner value: 95.9 to 96.0, 94.2. Melting point of the
fatty acids: 26-28ºC. Solidiﬁcation point of the fatty acids:
23-24ºC, 16-17ºC. Behavior of the soap solution at 20ºC: Not
given. Main components of the oil: 80 per cent liquid acids,
70 per cent oleic acid, 24 per cent linolic [later linoleic], 6
per cent linolenic acid, 0.2 to 0.7 per cent unsaponiﬁable.
Reactions and other characteristics: Fairly good drying,
about like poppy-seed oil.”
This table contains similar information on many other
oils, including peanut (arachis) oil, almond oil, sesame oil,
rape (colza) oil, and hemp-seed oil.
Note 1. This is the earliest English-language document
seen (March 2004) that mentions linolenic acid in connection
with soybean oil.
Note 2. David Holde (German) was born in 1864.
Edward Mueller, translator (Asst. Prof. of Inorganic
Chemistry, Massachusetts Inst. of Technology, Boston,
Massachusetts), was born in 1883. Address: Prof., Dr., SubDirector of the Royal Bureau for Testing Materials of BerlinLichterfelde, Docent at the Technische Hochschule, Berlin.
483. Porter, Robert Percival. 1915. Japan, the new worldpower: Being a detailed account of the progress and rise
of the Japanese empire. London, New York, Toronto,
Melbourne and Bombay: Humphrey Milford, Oxford
University Press. xxiv + 789 p. Illust. Seven colored maps.
Index. 23 cm. [ soy ref]
• Summary: Japan (regardless of race and colour) intervened
in the Great War on the side of her ally Great Britain. They
worked together successfully against Germany in the siege of
Tsing-Tau in 1914 from Oct. 31 to Nov. 7.
Near the front of the book is a table of “Weights,
measures and moneys, for Japan, Great Britain, and the
USA.”
Page 149-50: “The annual average number of
immigrants from Japan is about 20,000. Roughly, half go to
China and the United States of America... Since 1907 two
batches of Japanese emigrants, under 2,000 in all, have gone
to Brazil, the majority of which have been under contract
with the Sao Paulo Government to work in the coffee
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plantations.” There are now about 155,000 Japanese in the
United States. Since a 1907 agreement between Japan and
the USA, immigration of Japanese labour to the USA has
been restricted. Some Japanese have tried to enter the USA
by going ﬁrst to Mexico. There are not more than 2,000
Japanese in Canada at present.
Page 232: In Japan: “The necessity for increased
military and naval expenditure, which rose in connection
with Korea in 1881, called for considerable additional
revenue. Fresh military taxes were therefore levied; incometax was introduced along with indirect imposts [taxes] on
soy [sauce], tobacco, confectionery, and stamps, and the
tax on sake was raised, augmenting the receipts to such an
extent that the Government was able in 1886 to reduce the
land-tax again. But following the war with China [1894-95]
it became necessary to establish occupation and registration
taxes, to raise again the sake tax, and to create a Government
monopoly of leaf tobacco.”
A table (p. 233) shows how the ordinary State revenue
of Japan was derived in the ﬁnancial years 1898-99 and
1909-10. The two main sources of revenue were: Land
tax (38.4 and 85.7 million yen respectively) and liquor tax
(33.0 and 91.5 million yen). By comparison, the soy tax was
relatively small: 1.54 and 4.73 million yen.
Page 235-36: “The tax on liquors is levied upon (a)
brewers of shurui (alcoholic liquor), which is divided
into ﬁve classes, viz. seishu, or reﬁned sake, dakushu, or
unreﬁned sake, shirozake, or white sake, mirin, or sweet
sake, and shochu, or distilled sake; (b) brewers of beer; and
(c) wine and alcohol and alcoholic liquors other than sake or
beer.”
“Soy tax: The soy tax is levied upon manufacturers of
this sauce at the rate of about 1 3/4 yen per koku. A tax on
soy for household use was introduced in 1900, and ranges
from 50 sen to 4 yen per koku, according to the amount
manufactured. No more than 5 koku of soy per annum may
be made for household use.”
Page 240: A full-page table shows the “Budget for
ﬁnancial year 1911-12.” The main sources of “Ordinary
revenue” are liquors tax (88.7 million yen), land tax
(75.1 million), customs duties (50.5 million), and tobacco
monopoly (50.5 million yen). Revenue from the soy [sauce]
tax is 4.6 million yen. The sugar excise is 14.7 million yen.
Page 261-62: “The upland ﬁelds, being for all intents
and purposes unirrigable, are only to a very limited extent
utilized for the cultivation of rice. Rotation crops are,
however, raised twice a year, usually barley, ‘naked barley,’
and wheat as winter crops, and soya (more properly soja),
sweet potatoes, and millets as summer crops.” A key unit
of area in agriculture is one tan = 0.245 acre. On [lowland]
paddy ﬁelds, nationwide over the past 10 years, the average
yield per tan is 7.913 bushels of rice and 6.668 bushels of
barley, which may be considered a representative winter
crop. “Upland ﬁelds, upon the same basis, produce 6.638

bushels of barley as a summer crop and 3.756 bushels of
soya bean.”
Another key (larger) unit of area in agriculture is one
cho = 2.45 acre.
A table (p. 263) shows the total area, production, and
yield of 17 major crops in Japan in 1897 and in 1910. Both
years, the leading crop (by far) in area was rice, followed
(in 1897) by barley, naked barley, wheat, and soya bean. For
1897 the three ﬁgures for soya beans were: 1,067,000 acres
under cultivation, 15,381,000 bushels total production, and
14.41 bushels per acre yield. For 1910 the three ﬁgures for
soya beans were: 1,137,000 acres, 18,834,000 bushels total
production, and 16.56 bushels per acre yield.
Statistics for “small red bean” [azuki] are also given:
For 1897 268,000 acres under cultivation, 3,069,000 bushels
total production, and 11.45 bushels per acre yield. Thus, in
1897 and 1910 the production of soybeans was roughly 5
times the production of azuki beans.
Chapter 15, “Agriculture,” contains a section titled
“Soya bean” (p. 264-65): The soya, or soja, bean is well
enough known in England as a cattle-food, but in Japan its
application is by no means limited to this use. It is the basis
of the Japanese sauce, soy, of which enormous quantities are
brewed; of miso, or bean cheese [sic], used extensively for
soup and in cookery in general; and of topu [sic, tofu], or
bean curd, a cheap, highly nutritious and very popular article
of diet. The residue from these manufactures is used both as
fertilizer and as cattle food, or, alternatively, an oil of some
value may be obtained from it. It is the principal summer
crop of the upland ﬁelds, and its cultivation, which requires
less fertilizer and less labour than other products, is general
throughout Japan and particularly in Hokkaido. But the
supply is far from equal to the demand, and a large quantity
of beans and bean cake is imported from Chosen and
Manchuria, the value of the present importation amounting
to £3,000,000 annually.
“Among other beans the small red bean is largely
cultivated, especially in Hokkaido, and is used for cakes
and confectionery, and boiled with rice on occasions of
ceremony. The Japanese are very fond of peas, horse-beans,
and kidney-beans, which are grown as a stolen crop after rice
in the paddies and just before it in the upland ﬁelds.”
Page 269: “A comparison of the relative positions of
human and animal labour in paddy ﬁelds and upland farms
for the years 1903 and 1908 (the latest year for which
ﬁgures are available) shows that the area tilled exclusively
by human labour still forms a very large proportion of the
total, though it tends steadily to decrease.” “Manual labour
is plentiful and it is chieﬂy by reason of its abundance
that the intensive system can be carried on. Rice-growing
requires, for instance, the labour of 17 men and 9 women
per cho (2.45 acres), barley and wheat 11 men and 6 women,
tobacco 25 men and 23 women, soya bean 7 men and 5
women, and so on. Farmers, in the vast majority of cases, are
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their own labourers, and those who may be distinguished as
‘professional labourers’ are a very small class.”
Page 292: Sea-weeds: “Chief among the sea-weeds used
as food is that known as ‘Kombu’ (Laminaria). It grows
mostly on the shores of Hokkaido and the south-east of
Honshiu [Honshu], and is eaten sliced into very thin shreds.
‘Kanten’ is made by dissolving the weed Tengusa in water
and exposing the resulting gelatinous infusion to the action
of cold by night and the sun by day. Only the Chinese use it
as food, however; in the West it is a substitute for gelatine,
isinglass, starch, and the like. Other sea-weeds are used as
paste.”
Page 319: “Japan is self-supporting in silk weaving,
the preparation of national liquors, soy brewing, matches,
porcelains, and some other articles.”
Page 450: A history and discussion of the South
Manchuria Railway Co.
Page 583: “A Rescript of Emperor Daigo, issued in 930,
said:–’We have seen that many sick people are lying by the
roadside and that no one gives them shelter. We order that
they shall be supplied with shelter and with food. There shall
be given daily to a man or a woman one sho of rice, one
shaku of ﬁne salt, and one go of soy [sauce]...”
Page 692: Hokkaido. “Of the food crops, the soya bean
and the small red bean [azuki] are the most important.”
Agriculture “now constitutes Hokkaido’s principal source of
wealth,” yet ﬁsheries have long been important.
Chapters 44 and 45 (p. 699-733) are about Manchuria;
soya beans are discussed at length. The Japanese government
wisely selected Baron Goto to reorganize the South
Manchurian Railway.
Chapter 47 (p. 745-57), “The Soya Bean,” is basically
the same as that found in the 1911 edition titled “The Full
Recognition of Japan.” Address: Queen Anne’s Mansions,
London, England.
484. Takenob, Y. 1915. Japan Year Book. Tokyo: Japan Year
Book Ofﬁce. 789 p. See p. 349, 391, 401-02, 436, 634, 714,
716-17, 730, 743. Tenth annual issue. [Eng]
• Summary: This book gives statistics for the Japanese
empire: Japan Proper, Korea, and Formosa.
The population of Japan Proper (based on the census
taken every 5 years) was:
1898–45.4 million.
1903–48.5 million.
1908–51.7 million.
A table of “Weights, measures and moneys” is on p.
xxxii (near the front).
Page 349. In the chapter on “Agriculture,” a table shows
production of soy beans, sweet potatoes, and potatoes, 19111913 (in 1,000 koku). Production of soy beans decreased
from:
3.69 million koku in 1911, to
3.51 million koku in 1912, to

2.99 million koku in 1913.
Note: The decrease of soy bean production in Japan
during this period was due mainly to imports of soy beans
from Manchuria and Korea (see below).
The text below the table states: “Among subsidiary farm
crops there is perhaps nothing which plays so important a
part in the Japanese kitchen as soy beans. The three daily
articles of diet for all classes, viz. soy, miso, and tofu are
manufactured with this bean either in part or wholly, The
tofu (bean curd) is one of the most popular articles of
diet, being cheap and highly nutritious; the miso makes
Japanese soup and is used in various other ways. The soy
is indispensable in Japanese cooking. Then for extracting
oils, [the cake] as manure, and food for horses, beans are
equally important. The supply being insufﬁcient, quite a
large quantity comes in from Manchuria and Korea. In Japan
Hokkaido is the principal centre of production. Red beans
[azuki], also very extensively produced in the northern
island, are used for making confectionery, are boiled with
rice on ceremonious occasions, and for other purposes. Peas
and horse-beans, whether green or fully ripe, are favorite
food-stuffs in Japan, and they are extensively cultivated as a
second crop after rice and as a forerunner to rice, indigo, etc.
on upland farms. Groundnuts are among a few subsidiary
farm produce that go abroad, mostly to U.S.A. In Japan they
are used by confectioners and also for pressing oil...”
Pages 390-91. A table titled “Industrial companies
classiﬁed by amount of investment” states for “Soy and
miso.” Number of companies: 251. Paid up capital: 5.9
million yen. Reserves: 580,000 yen.
Page 401-02. In the chapter on “Industry” under
“Brewing industry” we read: “The brewing industry in Japan
comprises sake, beer and soy, for wine is still insigniﬁcant
and as yet enjoying the beneﬁt of non-taxation, The two
indigenous industries of sake and soy are still primitive in
process, and various new methods, several of them patented,
have so far failed, especially as regards soy.
Page 402. “Soy.–For soy the prefecture of Chiba,
which is contiguous to Tokyo municipality, heads all other
places on the list as to output. Parched wheat mixed with
salt beans is a principal ingredient. The process is still far
from scientiﬁc, requiring about 12 months before the liquid
is ready for sale. It is also costly, as it does not much admit
labor-saving appliances. To obviate these advantages have
been tried several patented processes, but most of them
have failed. The collapse of the short-lived Nippon Soy Co.,
started in 1907 near Osaka with 2,500,000 yen paid up, has
dampened the cause of scientiﬁc process of soy brewing.”
A table shows annual production of sake, beer, and soy
(in koku) from 1912-13 to 1914-15 (three years). Note: Since
all three of these are taxed by the federal government, careful
records are kept. Sake averaged 4.32 million koku (the
largest output). Soy averaged 2.37 million koku (roughly half
of sake). Beer averaged about 0.219 million koku (by far the
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smallest).
A 2nd table gives exports of these three products during
the same years. Sake averaged 3.61 million sho (100 sho =
1 koku = 47.6 gallons). Soy averaged 3.15 million sho. Beer
exports (in 1914) were by far the smallest: 117,000 pints,
377,000 quarts, and 22,000 casks of 1 sho each. Note: “Beer
brewing ﬁrst started about 1876 in Hokkaido. The brewing
was at ﬁrst under the tutelage of German experts... At present
there are four or ﬁve breweries, the Dai Nippon, Kirin, and
Kabuto.”
Page 465. A table titled “Prices of commodities in
Japan” (1911-1913) includes the following for 1913:
Rice 21.01 yen per koku.
Barley 7.93 yen per koku.
Soja beans 11.54 yen per koku.
Red bean [azuki] 16.02 yen per koku.
Soy [sauce] 23.85 yen per koku.
Miso 0.37 yen per kwan [kan; 1 kwan = 3.75 kg].
Page 518. A table titled “Carrying trade on main routes”
shows that China was exporting a lot of Soja beans and
[soja] bean cake to Japan. China (including Manchuria) had
exports to Japan worth 142.3 million yen and imports from
Japan worth 80.5 million yen.
Page 634. In the chapter on “Finance” under “6. Tax on
Japanese soy” we read: “The tax is assessed both on the soy
manufactured for sale and on that for home consumption.
In the former the tax is yen 1.75 [per koku] for reﬁned
soy and yen 1.65 for the unreﬁned soy and in the latter it
ranges between the two extremes of yen 4.00 and yen 0.50
according to quality.
Page 714. In chapter 35, “Chosen (Korea),” under the
heading Foreign Trade,” is a table on “Staple exports” (in
1,000 yen) which has data on “Beans and peas” for 19101914.
Page 717. In the chapter on “Chosen (Korea):
Agriculture,” under “Barley and Soja Bean” it is stated
that “Soja and other beans are exported chieﬂy to Japan for
manufacturing soy [sauce]. Acreage of soja beans in Korea
is 553,077 cho and the yield 3,345,472 koku.” Note: 1 cho
= 2.45 acres and 1 koku = 47.6 gallons or about 6 gallons.
Thus, in English units, in Korea 1,355,039 acres produce
20,072,832 bushels, for a yield of 14.8 bu/acre.
Note: This is the earliest document seen (Jan. 2005) that
gives soybean production or area statistics for Korea (which
has been a “province” of Japan since 1910).
Note: Japan was importing a lot of soybeans from its
colony, Korea, in 1912. Korea had exports to Japan worth
20.9 million yen and imports from Japan worth 27.1 million
yen (p. 518).
Page 730. In Chapter 36, “Taiwan (Formosa),” under the
heading “Agriculture,” a table (p. 730) titled “Agricultural
products” has production data on “Beans and peas” for 19121913. The beans were probably mostly soy beans.
102,000 koku in 1912

137,000 koku in 1913
In Chapter 38, “South Manchuria,” is a paragraph (p.
743) titled “The soya bean” which has information on South
Manchuria’s soya bean yield, [soya] bean-cake output,
amount exported for speciﬁc years, and production at various
milling centres (almost same wording as 1914 Year Book).
Address: Japan.
485. Woll, Fritz Wilhelm. 1915. Productive feeding of farm
animals. Philadelphia, Pennsylvania: J.B. Lippincott Co. xi +
362 p. Illust. (96 in text). Index. 22 cm. Series: Lippincott’s
Farm Manuals. [10 ref]
• Summary: Soybeans are mentioned on pages ix, 9, 11, 12,
68, 90, 96, 114, 125, 127, 157, 161, 175, 176, 202, 221, 275,
308, 327, 332, 337, 339, 340-43, 349, 350-52, 361.
Chapter 1, “The composition of feeding stuffs,” contains
a section on “Classiﬁcation of proteins” which states (p. 9):
“Protein substances are generally classiﬁed as (1) simple,
(2) conjugated, and (3) derived proteins... b. Globulins
are insoluble in water, but soluble in a 10 per cent sodium
chloride solution. The globulins are abundant in plant
materials and have been identiﬁed in many seeds of plants.
The following are present in the cereals and other common
seeds: Maysin in corn kernels, edestin in corn, wheat,
cotton seed, hemp and ﬂaxseed, avenalin in oats, legumin
and vicilin in leguminous seeds (peas, lentils, horse beans),
glycin in soybeans, and conglutin in lupines.”
Page 11: Concentrates (p. 11): “Peanut cake meal,
containing about 48 per cent protein; cotton-seed meal and
soybean meal, 40 to 45 per cent; gluten meal, 34 to 36 per
cent; soybeans and linseed meal, 34 to 36 per cent; dried
distillers’ grains, 32 per cent; malt sprouts and dried brewers’
grains, 26 per cent.”
“Fats are organic compounds consisting largely of
mixtures of fatty acids, combined with glycerine (so-called
glycerides). The more common fats are stearin, palmitin,
and olein... Lineoleic [sic, Linoleic] and linolenic acids are
also found in the seeds of some plants, like ﬂaxseed and
soybeans; on exposure to the air in a thin layer, they take up
oxygen and ‘set,’ i.e., they dry and harden. This difference in
the behavior on exposure to the air is characteristic of drying
and non-drying oils.
A bar chart titled “Fats in common feeding stuffs, in
per cent,” based on the ether extract of these foods, shows:
Flaxseed 34%. Soybeans 17%. Dried distillers’ grains 12%.
Cotton-seed meal 10%. Linseed meal 8%.
A section on “The siloing process” states (p. 68): “From
what has already been said, we should not expect that the
siloing process will appreciably affect the digestibility
of feeding stuffs, since the heat generated in the silo
fermentation will rarely exceed 60º C. (140º F.). The
following average digestion coefﬁcients for three kinds
of silage will show the inﬂuence of the siloing process as
regards digestibility:” Included in the table are soybeans and
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soybean silage. The coefﬁcient for the dry matter of both is
67%.
Part II, “Description of feeding stuffs” begins with
“Coarse feeds.” Chapter 12, “Green forage and hay crops,”
begins with a section on “Pastures” which notes that in the
Cotton Belt, the main grasses and clovers are “Cowpeas,
Johnson grass, soybeans, Bermuda grass, crab grass, Japan
and crimson clover.”
The section on “Soiling crops” notes (p. 96): “Among
crops that have proved satisfactory soiling crops may be
mentioned: Indian corn, alfalfa, clover, vetch, sorghum,
peas, oats, winter grains (cut before blooming), soybeans,
cowpeas, rape, millet, etc.”
The section on “Hay from leguminous crops” states
(p. 114): “The most important species of legumes adopted
for feeding farm animals are clover (red, mammoth, alsike
{pronounced AL-sik}, white, crimson, Japan), cowpea,
soybean (Fig. 15) vetch, pea, bean, beggar weed, and
peanut.” A brief description is given of each in the following
pages.
“Soybean (Glycine hispida, Fig. 21) is of greater
importance for seed production than for forage purposes,
except in the South, where its value as a forage plant, for
feeding green, as hay or as silage, is about as great as for
production of seed. It is grown for the sake of the seed
throughout the United States about as far north as corn will
mature. In the Gulf States it will usually yield six to ten tons
of green forage or silage to the acre and one and one-half to
three tons of hay. Soybean fodder is a high-protein feed that
can be produced under practically the same conditions as can
Indian corn. The composition of the soybean plant is quite
similar to that of alfalfa, as will be seen from the following
table.” A gives the composition of the soybean plant in the
forms of green fodder, hay, straw, silage, and seed, compared
with “Alfalfa hay.”
Chapter 15, “Silos and silage,” says (p. 157): “The fact
that corn silage is relatively low in protein has led to the
suggestion that leguminous crops be placed in the silo with
the corn. The most successful crops for this purpose are
cowpeas or soybeans grown in the corn, both being cut for
the silo at the same time. Cowpeas mature at about the same
time as corn in the South, and furnish large yields of feed;
they make a valuable mixed silage for southern stock farms.
Soybeans may be successfully used for the same purpose
and can be grown farther north; grown together with Indian
corn, they make a good quality of silage that is considerably
richer in protein than corn silage alone (p. 340).” Page 161:
“Corn-soybean silage gave better results with dairy cows
than straight soybean silage, in experiments by Professor
Humphrey and the author at Wisconsin station (9).”
In chapter 16, “The concentrates,” the section on
“Leguminous and oil-bearing seeds” notes (p. 175): “The
leguminous seeds, like peas and beans, soybeans and
cowpeas, are valuable concentrated feeds, and their use for

feeding farm animals is increasing every year, as farmers
come to realize their value and appreciate that they can
greatly reduce their feed bills by growing high-protein forage
and grain crops on their farms. At the same time the fertilizer
bills may be reduced, since these crops render available
for plant use the free nitrogen of the air through symbiosis
with certain soil bacteria, and leave the soil richer in this
expensive fertilizer element than it was before the crop was
grown thereon (p. 113). These grains have a high digestibility
and contain two or three times as much digestible protein
as the cereal grains.” A table (p. 176) gives the chemical
composition of four leguminous seeds: Canada ﬁeld pea,
horse bean, soybean, and cowpea.
The section on “Oil meals” states (p. 202): “Soybean
meal is the ground residue obtained in the manufacture of
soybean oil. The meal fed in this country is imported from
either Japan, China, or Manchuria; so far as is known, none
is manufactured here, although soybeans are now grown
quite extensively in various sections of the United States.
It is a valuable concentrate for farm stock, and is one of the
richest nitrogenous feeds on the market, containing about as
much protein and fat as cotton-seed meal (41.4 per cent and
7.2 per cent, respectively); it has a lower ﬁber content (5.3
per cent) and a higher digestibility than this meal. According
to Kellner, only 3.4 per cent of the protein is present in
amide form, and the protein has a digestibility of 97.7 per
cent. The soybean meal is, therefore, a highly digestible feed,
well adapted for feeding young stock, dairy cows, steers, and
other farm animals. It is fed in this country almost entirely on
the Paciﬁc coast, where it is used largely for poultry feeding.
It makes a good substitute for linseed meal, pound for pound,
for dairy cows, and is one of the most promising concentrates
available for stock feeding; the only objection to its use, so
far as is known, is its cost, which is, as a rule, considerably
above that of linseed meal or cotton-seed meal.”
Chapter 21, “Calf feeding,” says (p. 221): “Some feeds
cannot, on the other hand, be used for calf feeding with skim
milk, or must be fed with great care, for the reason that they
tend to increase the danger of scouring; examples are codliver oil, molasses, soybeans, and oil meal.”
Chapter 23, “Feeding beef cattle,” states (p. 275):
“Excellent forage crops, like alfalfa, cowpeas, velvet beans,
sorghum, soybeans, etc., together with cotton-seed meal,
are the main feeds which will enable southern farmers to
raise and fatten beef cattle cheaply and which will lead to a
gradual development of the cattle industry in the South.”
Chapter 25, “Feeding swine” has a table (p. 308) titled
“An approximate ration for pigs intended for breeding
purposes” based on the elaborate system of Dietrich. The
pounds of feed per 100 pounds live weight per day is based
on the age of the pigs in months (2 to 8 months). Corn
increases from 2.7 to 2.9. Soybeans (seed) from 0.4 to 0.7.
Skim milk decreases from 6.0 to zero. Water varies in the
range 4.4 to 9.2.
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Illustrations: (15) A soybean nitrogen factory (p. 114).
(21) A ﬁeld of soybeans (p. 126). (32) Corn and soybeans
grown for silage (p. 160).
Note: Fritz Wilhelm Woll lived 1865-1922. Address:
Prof. of Animal Nutrition, Univ. of California at Davis;
formerly Prof. of Agricultural Chemistry, Univ. of
Wisconsin.
486. Associated Press (AP). 1916. Nutrition–Find soja bean
valuable food. Blockade against Germany shows its merits.
Chinese have used it extensively for the last 2000 years and
it possesses more universal usefulness than almost any other
common article of diet. Los Angeles Times. Jan. 13. p. 13.
• Summary: London, Dec. 15.–Discussion of the food
blockade against Germany has served to bring attention to
the merits of the soja bean, to which is given up more than
twenty-ﬁve per cent. of the cultivated area in Manchuria.
Although the soja is well known and highly regarded in
Germany and the Scandinavian countries and is now second
on the list of China’s exports, it has hitherto achieved
small general reputation in the English-speaking countries,
and even the latest dictionaries dismiss it with the brief
description: An Asiatic leguminous herb, Glycine Soja, the
seeds of which are used to prepare sauce called soy.”
The “ﬁrst important shipment to Europe was made in
1908 by a British ﬁrm. The Germans almost immediately
began to experiment with it and ﬁve years later were
using the major part of an importation estimated at over
$200,000,000 a year.
“The secret of the soja bean is its universal usefulness.
A British government report gives the following list of soja
products: ‘Vegetable food (like marrowfat peas); soups; meat
substitutes; chocolate substitute; macaroni preparation; ﬂour;
artiﬁcial milk; cheese [tofu]; coffee substitute; artiﬁcial horn;
biscuit and food for diabetic patients; sauce; meal for cattle;
oils, oil cake for fodder; fertilizer; beancake.’
“The same report points out that the oil from the bean is
used in the manufacture of the following articles: ‘dynamite
and high explosives, soaps, linoleum, rubber substitute,
margarine, paints, varnishes, toilet powder waterproof cloth,
paper umbrellas and lanterns, salad oil, lubricants, lamp oil,
preservative for sardines, substitute for lard.’”
“There are three principal varieties of the bean–yellow
or huangtou [huangdou], green or chingtou [qingdou], and
black or wutou [wudou]. The yellow contains more nutritive
ingredients than the others, and this is the variety almost
exclusively used for export. The quantity of oil extracted
from the beans runs as high as 10 per cent. of the total
weight.
“Sweden uses large quantities of the bean cake as food
for milch cows; Denmark has a large pressing factory at
Copenhagen; France has a factory built in Paris by a Chinese
ﬁrm [Li Yu-ying]; and South Africa has recently begun to
grow the bean in competition with the Manchurian farmers.

Germany in 1912 rescinded her former import duty and
installed reduction [crushing?] plants for the far-eastern
vegetable products in all her oil mills, importing the beans
directly from Vladivostok by the shipload.”
487. Lancet. 1916. The soya bean. i(4820):169. Jan. 15. [1
ref]
• Summary: Contains a long excerpt on soybeans from the
South African Year-Book of 1914. See C. du P. Chiappini
1914.
488. Hoard’s Dairyman. 1916. A new use for soy beans.
51(3):94. Feb. 11. [1 ref]
• Summary: “The ﬁrst extensive manufacture of soy bean oil
and meal with domestic beans in the United States has just
begun in Elizabeth City, N.C. Last year the production of soy
beans in North Carolina reached the point where all demands
for the seed were ﬁlled. This year, due to the fact that there
was a great reduction in the acreage devoted to cotton and
that the value of soy beans as a forage crop has been amply
demonstrated, the supply of soy beans was even greater than
that of one year ago. Something had to be done to prevent
such a valuable crop from being a drag on the market before
the average farmer of the state was acquainted with its use.
As a result of investigations by the Division of Agronomy,
the manufacture of the beans into oil and meal has now been
begun.
“For the past ten days the oil mill at Elizabeth City
has been running night and day using about twenty tons of
soy beans per day. This change from the manufacture of
cottonseed oil to soy bean oil was made without any great
expense as the machinery had to be adjusted but little to
handle the beans. The superintendent of the mill estimated
that the labor expenditure required in making the adjustment
was not over $5.00.
“At present, from a ton of 2,000 pounds of the beans,
they are securing something like 30 gallons of oil and 1,650
pounds of meal... A good many local farmers in the vicinity
of the mill have purchased the meal for fertilizing purposes
and for feeding their live stock. Some of them have been
using it like corn meal for making mufﬁns...
“The meal runs something like 10 per cent higher in
protein than does cottonseed meal. The percentage of oil
left in the meal ranges from 4 to 5 per cent where the oil
has been extracted by Anderson expellers.–North Carolina
Extension Farm News.”
Note 1. Note: This is the earliest document seen (Sept.
2016) the mentions the use of a mechanical screw press or
expeller for crushing soy beans. Note 2. This is the earliest
English-language document seen (Sept. 2016) that contains
the word “expellers” (or “expeller”) or the term “Anderson
expellers” in connection with soy beans. Address: Fort
Atkinson, Wisconsin.
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489. Paint Manufacturers’ Association of the U.S.,
Educational Bureau, Scientiﬁc Section, Circular. 1916. The
work on miscellaneous oils. No. 34. 4 p. March 20.
• Summary: “Since certain phases of this work have now
reached the stage of practical signiﬁcance, it has seemed
proper to inform the members fully in regard to it:
“Soya beans and soya oil: This year, for the ﬁrst time,
American grown Soya Oil has appeared on the market. This
fact is due absolutely and entirely to work of the Bureau
through Mr. Nemzek, in introducing the several varieties
of Soya Beans through the state experiment stations and in
stimulating their interest therein. The results have been most
gratifying. The state experiment stations and the United
States Department of Agriculture have co-operated liberally
to interest farmers in the crops, so that the prediction made in
the Bureau’s 1912 report, that within a few years American
grown Soya Oil would be available, is now fully justiﬁed.
“The introduction of the crop was but the ﬁrst step, if the
oil was to be made available for consumption. Fortunately,
the states ﬁrst and most largely interested in the new crop
are those already growing cotton and therefore generally
equipped for crushing cotton-seed. The cotton-seed oil mills
were, therefore, approached and have generally manifested
interest, since the Soya Bean becomes available at a season
when cotton-seed crushing is at its lowest ebb.
“It has been stated by an ofﬁcial of the Bureau of Plant
Industry that North Carolina alone last year produced about
2,000,000 bushels of the beans and our reports show that the
crop is rapidly growing in the favor of farmers in a dozen or
more of the States.
“The ﬁrst mill to produce the oil on a commercial
scale was the Elizabeth City (N.C.) Oil and Fertilizer Co.
In December last they advised the Bureau that they had
on hand about 6,000 gallons. A sample was obtained and,
investigation proving it to be at least equal in all respects to
the imported oil, an attempt was made to purchase it, with
the idea of distributing it to members of the Association
as the ﬁrst lot of American grown Soya. An offer of 69
cents per gallon was made for the entire lot–but, before the
negotiations could be concluded, the entire lot was sold to a
soap manufacturer at a price considerably above our offer.
Doubtless, all that is produced this year will be taken by the
same industry. Imported Soya Oil rules at about 70 cents
per gallon, but is practically unobtainable at any price. Any
vegetable oil can be used for soap-making and consequently
it is to the advantage of consumers of one particular oil–
linseed, for example, that this industry shall have ample
supplies of other oils.
“In ordinary times American grown Soya Oil will
probably become available for all the requirements of paint
and varnish manufacturers, at a reasonable price.
“Samples of this oil examined by our investigators
showed the following constants. The constants of
Manchurian oil are given for comparison:”

The constants are: Speciﬁc gravity, Iodine number,
Acid number, and Saponiﬁcation number. The two samples
of the American soya oil came from the Elizabeth City Oil
& Fertilizer Co. and the Winterville Cotton Oil Co. They
were compared with values reported by Lewkowitsch for
Manchurian soya oil.
“By the time that a regular and adequate supply of the
oil is available, facts regarding its use and its limitations will
be ready and will be communicated in regular form.
“Meanwhile, we have a chemist of ability and
experience conducting for us in one of the leading
universities a complete research on the fat-splitting enzymes
of this and other oils. The information thus far obtained gives
promise of important and far-reaching results for the paint
and varnish industry–results which may easily prove to be
fundamental and revolutionary.
“It is interesting to note that in Schedule No. 9304,
Class No. 33, the United States Navy Department called
for bids on 650 gallons Soya Bean Oil for the Mare Island
(California) Navy Yard.”
Note 1. The Bureau has adopted the name “tung oil”
for another oil it is testing; it is also known as “wood oil,”
“China wood oil,” or “Chinese wood oil.”
Note 2. At the top of page 1 we read: H.A. Gardner,
Director of Scientiﬁc Section, Washington [DC]. Circular
35 states that Gardner is Asst. Director, The Institute of
Industrial Research, Inc., Washington, DC. L.P. Nemzek,
Special Technical Representative, Gibbsboro, New Jersey.
G.B. Heckel, Secretary, Philadelphia. Address: Philadelphia,
Pennsylvania.
490. Williams, C.B. 1916. Soy beans in North Carolina.
Country Gentleman 81(14):738. April 1.
• Summary: A brief summary of the soybean situation in
North Carolina, the amount produced, the uses to which it is
put, and the value of the crop as imported into this country
from East Asia.
“During the past few years soy beans have almost
replaced cowpeas as a summer legume in much of the
eastern part of North Carolina.”
“The soy-bean crop of North Carolina is probably
larger than that of any other state in the Union. Last season’s
production in a few counties in the eastern portion of the
state was about 1,000,000 bushels. Hyde County with a total
improved area of a little more than 37,000 acres produced
from 200,000 to 300,000 bushels, the average yield ranging
from thirty to forty bushels an acre.
“Up to now, soy beans grown in the eastern section have
been shipped to other sections for seed. At present, however,
there is considerable interest in the establishment of factories
to convert beans into meal and hulls.”
“The meal has a high feeding value for livestock and has
also great value as a fertilizing material. In this country the
meal has been put up and distributed to a limited extent as a
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food for diabetics.”
“The oil imported is used chieﬂy in the manufacture of
soft soap, lard [lard compounds, later called shortening], and
butterine. It has value also in the manufacture of paints and
varnishes as a substitute for linseed oil.”
Note: This is the earliest document seen (Oct. 2016)
stating that soy-bean oil is used in the United States to make
butterine [margarine]. This was probably due to the shortage
of other oils during World War I. Address: Univ. of North
Carolina.
491. Washington Post. 1916. Uses of soya bean: Merits not
sufﬁciently appreciated, food experts point out. April 3. p.
10.
• Summary: “The general value of the soya bean has not
attracted the general attention it deserves, according to
experts who are bringing it to the attention of the American
people. The Japan Society Trade Bulletin points out that the
secret of the soya bean is its universal usefulness. Almost
more remarkable than the rise of the bean trade itself is the
number of discoveries of the uses to which it can be put. The
trades commissioner for the government of South Africa
gave the following list of soya bean products: Vegetable (like
marrowfat peas) soups, meat substitute, chocolate substitute,
macaroni preparation, ﬂour, artiﬁcial milk, coffee substitute,
cheese [tofu], biscuits, [soy] sauce, meal for cattle, oil,
oilcake, fertilizer, beancake.
“The oil extracted from the soya bean, he pointed
out, was used in the manufacture of the following articles:
Dynamite and high explosives, soaps, linoleum, rubber
substitute, margarine, paints and varnishes, toilet powder,
waterproof cloth, paper umbrellas and lanterns, salad oil,
lubricating oil, lamp oil, preserving sardines, lard substitute.”
492. Los Angeles Times. 1916. Value of the soy bean. April
17. p. II8.
• Summary: From the New York Sun: “Indications are that
Florida will some day be a great producer of vegetable
oil from the soy bean. The United States Department of
Agriculture was somewhat alarmed at the fact that the
cottonseed production would not be sufﬁcient to meet the
demand for cottonseed meal.
“It was noted that the importation of soy bean oil from
Manchuria was growing in great proportions, and in South
Carolina [North Carolina?] the cotton oil mills began to take
the soy bean, and from it they have extracted thirty gallons
of oil and 1,650 pounds of meal a ton of soy beans, with a
resultant value of $62 a ton.
“Soy beans and cottonseed are the only sources of
vegetable oil produced in the south.
“Pound for pound the soy bean meal is the best stock
food known, and the plant is a soil builder, being a legume.
The soy bean is a splendid fertilizer material, being equal, if
not superior, to the cottonseed meal.”

493. Smith, Walter G. 1916. Soy bean: (a) its uses; (b) the
action of its enzyme, urease, upon urea. Dublin J. of Medical
Science 141(533):299-307. May 1. Third Series. (Chem.
Abst. 11:1434). [2 ref]
• Summary: Includes a brief discussion of the food and
industrial uses:
“In China the bean cake is used as a fertiliser in sugar
plantations and in the rice ﬁelds, and in Japan the cake is
employed as manure for wheat and various other crops.
“The ovoid seeds, which are extremely hard, contain
a large amount of ﬁxed oil or fat, for which innumerable
opportunities lie in wait,
“The oil is valuable for lubrication of machinery; can
be burned as lamp oil, used for preserving sardines, and in
cookery.
“Other applications of, the oil are in the manufacture
of soaps, linoleum, margarine, paints and varnishes, and so
forth. The beans are free from starch and sugar, and hence
have been utilised in the treatment of diabetes. (Quoted in
Lancet, January 15, 1916, from The Report of the Trade of
the Union. S. Africa).
There follows a detailed discussion of urease, “a speciﬁc
ferment [later called an enzyme] operating exclusively upon
urea.” “Urea was discovered in urine by Rouelle, so far back
as 1783; and in 1828 Woehler astonished the chemical world
by the announcement that urea could be artiﬁcially prepared
from ammonium cyanate. At one stroke he broke down the
barrier which had been believed to exist between inorganic
chemistry on one side, and the chemical processes of animal
life on the other.
“From that time up to recently urea was associated in
everyone’s mind with the animal kingdom exclusively. It is
almost a shock to cherished beliefs to be told that we must
now accept not only the occurrence of urea in plants, but
also have to recognise the presence of a speciﬁc enzyme, or
ferment, termed urease, which rapidly effects the conversion
of urea into ammonium carbonate...” Address: M.D., Dublin.
Ex-President, Royal Academy of Medicine, Ireland.
494. Butler, William Reynolds. 1916. The labor-saving
soy: A crop for seed, feed and the soil of run-down ﬁelds.
Country Gentleman 81(19):964-65, 994-95. May 6.
• Summary: “’We have a number of representatives in the
Orient buying soy-bean oil for our ﬁnest grades of exterior
varnish. We ﬁnd that the bean oil is superior to any other oil
for moisture-resistant properties; it is of greater value than
the better grades of linseed oil.’”
“These are the words of a general agent of one of the
foremost paint-and-varnish companies in this country, and
are cited not so much in the nature of a news item as to give
you a stunt to which the soy-bean crop is put. The gentleman
to whom I am indebted for the above information gave me
a very pleasant evening’s entertainment on the subject of
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the economic uses to which the soy-bean crop is put in the
Orient, its place of nativity.
“In nearly every rotation in the Orient, described by
Prof. F.H. King, we ﬁnd the soybean. There, farmers grow
three or four crops a year on the same piece of ground, and
soy beans, being nitrogen gatherers and maturing much
earlier than clover, are suitable for their needs. Soy beans are
grown in the rice paddies between the growing grain, and are
tramped into the soft mud after they attain a rank growth. Six
to eight tons of highly nitrogenous organic matter so handled,
with the rapid decomposition of the same, has a signiﬁcant
effect upon maximum subsequent crop production. After the
oil has been extracted from the beans, the by-product, the
bean cake, is used both as feed for livestock and as fertilizer,
just as cottonseed and oil-meal by-products are used in this
country.
“As the soybean becomes more generally cultivated in
this country, farmers will grow the crop for the oil, and after
receiving a fair price from the extractor will use the cake as a
supplement to a grain ration. The possibilities of soybeans in
building up run-down farms and at the same time serving as
a money crop have only been hinted at.
“In Jennings County, Indiana, the experiment station
has coöperated with a number of farmers to build up soils
so poor that twelve to sixteen bushels of wheat was the
maximum crop. When soy beans were substituted for wheat
as a money crop, to supply organic matter at the same time,
the proﬁts were more attractive and the crop yields climbed
higher.
“These farmers grew soybeans, threshed them for
seed, and returned the straw directly as manure or fed it to
livestock and returned the manure from livestock feeding
and bedding. They produced ﬁfteen to twenty bushels an acre
and sold the seed for two and a half to three dollars a bushel.
Many a Jennings County farmer has taken a new lease on life
since he has known this crop.
“Soy Beans in the Corn: In all parts of the Corn Belt the
soy bean is ﬁnding its place more and more in the rotation.
Nearly every cropping and fertilizer experiment provides for
soybeans if the clover should fail, and thus the experiments
are made more certain.
“Thousands of Corn-Belt farmers are adopting the
practice of planting soys with corn in the row for hogging
or lambing off and for the silo. Others sow beans in the corn
after the last cultivation. Along with clover this gives them
two legumes in each three or four course rotation, which
marks them as soil conservationists and farmers who farm
for the land’s sake as well as for their own.
“Men who have grown this crop for some time have
no difﬁculty in disposing of the beans for seed at two and a
half to three dollars a bushel. A fair average yield is twenty
bushels to the acre, so at two dollars and a half a bushel the
returns amount to ﬁfty dollars an acre. The cost of producing
the threshed beans is approximately twenty dollars an acre,

and as we learn more economical methods of producing and
harvesting the expense will be lessened.
“The ﬁgures from Herman Hughel, of Madison County,
Indiana, who in cooperation with his county agent conducted
a soy-bean demonstration in 1914, are both interesting and
valuable. Mr. Hughel had had no experience with the crop,
but determined to try beans on two and a quarter acres of
rather thin soil. He grew the beans as a money crop and kept
an accurate account of all expenses. The ﬁeld was planted
half to the Mikado and half to the Sable variety. The ground
at harvesting time was well covered with the fallen soybean leaves, which added materially to the organic matter.
The straw, though it was coarse and woody, was stored and
was fed to livestock; cattle, horses and sheep ate it greedily
during the winter. Following is the record as Mr. Hughel kept
it:
The Fouts brothers of Carroll and Cass Counties,
Indiana, have grown soy beans for a number of years in an
extensive way for hogging and lambing off. In the fall of
1913 Noah Fouts turned 500 lambs on a thirty-acre ﬁeld
of soys and corn, where they were allowed to range for a
month. They made excellent weight gains.
“In Northern latitudes, the earlier varieties will mature
more certainly than later ones. Varieties that have done well
in the North are Ito San, Early Brown, and Parsons’ Auburn.
Ito San is more extensively grown and is more widely known
than any other early maturing variety, but some growers
prefer the Early Brown and the Auburn, which are heavier
yielders than the Ito and as early.
“For central and southern latitudes, Hollybrook, Ito San,
Early Brown, and Mikado have all done well... Wilson is a
promising hay variety, but is a low yielder of grain. Sable, on
account of its tall habit of growth and ﬁne hollow stems, is
probably the best hay variety and at the same time is one of
the heaviest yielders we have. Mikado is used as a grain and
forage plant... Early Brown is probably the best all-around
bean for the North.”
Photos show: (1) A Hollybrook variety of soy bean
plant, with leaves and pods. The Hollybrook “has proved its
superiority for planting in rows with corn for silage and for
hogging off.” (2) A man standing in a tract of soy beans that
yielded 30 bushels per acre.
495. Beille, L. 1916. Le Soja [Soya]. Gazette Hebdomadaire
des Sciences Medicales de Bordeaux 37(9):67-70. May 7;
37(10):73-76. May 21. [4 ref. Fre]
• Summary: “The question of the soybean (haricot Soya or
Soja) reappears in our scientiﬁc and medical journals from
time to time; the importance that this grain has acquired
in the diet of the essentially vegetarian peoples of the Far
East, and its richness in oil, albuminous materials, and
minerals, have long called it to the attention of hygienists.
Some authors have wanted to portray the soybean as an
ideal food, a little jewel with a nutritive power comparable
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to that of eggs and meat; others have extolled the milk-like
emulsion, obtained by grinding soybeans with water, as an
advantageous substitute for cow’s milk.
A factory, established on the outskirts of Paris, at
Vallées (Seine), was able to supply French consumers with
ﬂour, cheeses [tofu], sauces, and many other soy-based
preparations used in China and Japan.
“Leaving aside the inevitable exaggerations that
accompany a product which is new to us, but which already
has an established reputation elsewhere, it is necessary to
recognize that the chemical composition of the soybean is
of real interest. The Parisian clientele promptly abandoned
the sauces, cheeses, and milk made from soya, but they
appreciated the sprouts, which are still selling well as
vegetables in the markets of Paris and its suburbs; soy-based
ﬂour and biscuits are very well adapted for use in diabetic
diets.”
The author then gives an overview of the soybeans from
a medical viewpoint, including a brief history and review of
worldwide production and nutritional studies. “In 1779 this
plant was introduced to France and cultivated in Paris at the
Jardin du Roi. Since that period, despite the laudable efforts
of the National Society for Acclimatization, the cultivation
of the soybean has not gone beyond botanical gardens and
some experimental ﬁelds. Nor has it had any more success in
England or Italy. However in North America it is cultivated
in all the southern parts of the United States, but as a forage
plant.”
Through the merchant and importer Mr. A. Denis of
Bordeaux, the author obtained two varieties of soybeans,
one from Manchuria and one from Japan. He conducted a
nutritional and microscopic analysis of these.
The author concludes that the soybean has great
potential as both a food and an in industrial uses, where the
precipitated protein for example, can be used in place of
milk casein to make Galalith, artiﬁcial ivory, glue, and paper
coating.
Part II of this article discusses more about the general
nutritional value of soybeans. He then discusses soy ﬂour
(farine de soja; he has a sample produced by the factory at
Valées), soy milk (lait de soja), tofu (fromage de soja), shoyu
and various soy-based sauces (such as Tao-Tjung of China,
or Touong of Indo China).
“In summary the soybean is of great interest from the
industrial point of view. The place that it occupies in the oil
mills of Europe is already important... Its oil, for food or
industrial uses, and its by-product, soy casein, are likely to
receive a host of diverse applications. On the other hand, the
future of the soybean as a food substance in Europe would
seem to be more modest: its disagreeable taste removes it
from daily consumption and enables it to be used only as an
ingredient in mixtures.”
“If, in Europe, with a few reservations, we can include
soya in the diet of healthy people, then there will be even

stronger reasons to give it to sick people. At ﬁrst glance
soya, which is rich in fats and protein, with little or no
carbohydrates, appears to be a food of choice for diabetics.
And we must recognize that it has attained the greatest
success among these sick people. But, here again, it would
be appropriate to give soya in the form of rusks/zwieback
(biscottes), or mixed with vegetables or fruits; if it is not
tolerated by sick people in these forms, then we should not
hesitate to stop using it.” Note: In Europe, rusks are widely
given to sick people, like chicken soup in the USA. Both
are considered to be good medicinal foods that are easy to
digest. Address: Professeur â la Faculté de médecine et de
pharmacie de Bordeaux.
496. Dacy, George H. 1916. New products from soy beans:
The crop yields valuable meal and oil. Country Gentleman
81(23):1145. June 3.
• Summary: “Seven North Carolina oil mills converted
100,000 bushels of soy beans into approximately 4,800,000
pounds of meal and 94,500 gallons of oil during the recent
milling season. The successful production of soy-bean meal
and oil on a commercial scale is notable in that it places on
the market a mill feed containing twenty to twenty-ﬁve per
cent more protein than does cottonseed meal; it affords the
soy-bean raisers a new and proﬁtable market outlet for their
grain; it provides an oil that is suitable for practically all the
purposes for which cottonseed oil is used and that can be
sold at a lower price, while it will boom the bean business so
that a large acreage of the soil-improving soys will be raised
each year.
“Any oil mill equipped to handle the cotton crop can
also mill soy beans. In fact, the milling of these two crops
will probably become twin operations with the average mill.
As soon as the cotton milling season is over soy beans will
tackled, so that the average working period of the mill will
be lengthened. This will permit the employment of a more
permanent labor supply.
“The average mill will accommodate 45 tons of
cottonseed during 24 hours, while it will handle only 15 tons
of soy beans during a similar period. One ton of cottonseed
usually yields 900 lb of meal and 40 gallons of oil; one ton
of beans will produce from 1600 to 1650 lb of meal and 31.5
gallons of oil.
“Soy-bean meal is a valuable dairy and poultry
feed because of its high content of protein... When it
becomes widely known this meal will be in demand over
cottonseed meal. At present there is practically no market
for the product, so the current supply was sold to fertilizer
companies for use in high-grade fertilizers. The meal brought
$40 a ton for this purpose. On the Paciﬁc Coast, where soybean meal has been manufactured for several years as a dairy
feed, the material has become very popular at $37.50 a ton.
“The soy-bean belt of North Carolina includes Beaufort,
Hyde, Tyrrell, Chowan and Pasquotank Counties. In that
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section nearly every farm grows an annual crop of soys...
“Most of the beans are Mammoth Yellows, as this
variety is well adapted to local conditions and has been most
popular since its introduction into the state in 1882.
“Formerly the farmers cut their beans with a mower
at harvest time. Then they would rake and stack the forage
and thresh the seed with an ordinary grain separator, in
which blanks were substituted for some of the concaves. The
custom was to pay the machine man one-eighth of the seed
for his work. This really meant that the threshing cost about
twenty cents a bushel. Some farmers, who grew only a small
acreage, ﬂailed the seed out by hand, but this was a slow and
expensive method.
Special bean threshers, which sold for $100 to $250,
depending on the size and type, have been on the market for
some years. They perform good work when the beans are cut
with a self-rake reaper or binder and are fed into the thresher
in a well-cured, dry condition. However, such a machine
involves a large cash outlay unless a number of neighboring
farmers own it jointly, and then it is necessary to handle the
bean crop several times before the threshing operation is
completed.”
“Consequently a new type of combination harvester and
thresher, which has been in use only two seasons, has met
with the glad hand among the Tarheel bean growers. The
device has but one adjustment and on this account is adapted
for use only in ﬁelds where the beans are grown in ridged
rows. Such a method of planting is practiced in order to
provide a simple system of drainage.
“The machine is pulled by a team of horses or mules,
and it requires two men to operate it in order to harvest
from 75 to 100 bushels of beans a day. The implement is
provided with a number of pickers or ﬁngers which work in
centrifugal fashion and shred the bean seed from the pods
and stalks, leaving the forage standing in the ﬁeld. The seed
passes through the machine where it is cleaned before it is
deposited in sacks at one side.
The machine wastes some beans over the ground during
the harvest. The farmers turn hogs and cattle into the bean
ﬁelds to range on the forage and waste seed after threshing.
These bean threshers and harvesters cost ninety dollars, but
they measurably lessen the cost of producing soy-bean seed.”
“The average yield of seed is from 20 to 25 bushels to
the acre. Last year the lowest price paid by the oil mills for
seed was $1 a bushel, while the top was $1.20... many of the
oil mills are contracting with farmers to raise large acreages
of soy beans this season. One farmer has agreed to raise
about 1000 acres, while several others will devote from 200
to 500 acres of beans.
“All the farmers are not using their bean ﬁelds
exclusively for the production of seed to be marketed as a
cash crop. Some convert the beans into pork by hogging off,
while others make silage or hay from the forage, or feed it as
a soiling crop.

“Soy-bean meal merits a trial on every American
dairy farm. It contains about 25% more protein than does
cottonseed meal...
“Soy bean meal has also been converted into ﬂour,
which makes extremely nutritious bread. No doubt 1917 will
see some soy-bean breakfast food on the market.”
A photo shows a cottonseed-oil mill, with a tall
smokestack, that can convert soy beans into meal.
Note 1. This is the earliest document seen (Jan. 1998)
that mentions the use of a “combination harvester and
thresher” or “harvester and thresher” for soybean production.
More advanced models of this machine soon came to be
called a “combine.”
Note 2. This is the earliest document seen (March 2002)
that discusses the use of a early combine-like machine for
soybean production.
Note 3. This is the earliest document seen (July 2016)
containing the term “soy-bean belt” (or “soy bean belt”),
however it is referring to that belt only in the one state of
North Carolina.
497. Nemzek, L.P. 1916. The soya bean and soya oil. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientiﬁc Section, Circular No. 37. 8 p. June 10. [1 ref]
• Summary: This address was presented on May 18, 1916
(during World War I) at the meeting of the Mississippi
Cotton Seed Crushers’ Association, New Orleans, Louisiana.
Accompanied by three exhibits, it states: “As early as 1907
the Bureau interested itself in a campaign to promote the
increased production of ﬂaxseed in the United States. The
rapidly increasing demand for linseed oil, by the industries
in this country, indicated that we should soon face a shortage
of his commodity. It remained for the 1910 ﬂaxseed crop
failure to demonstrate what a menace to the pain trade
such a shortage meant. Due almost entirely to the resultant
scarcity of linseed oil, the price commenced to soar during
the latter part of 1910. Linseed oil reached the high price
of $1.00 per gallon during 1911 and high prices prevailed
throughout most of the year 1912. This condition forcibly
showed the necessity for a more profound investigation of
oils which might ﬁnd application as substitutes for linseed in
the different industries which use the oil in large quantities.
In view of the fact that the work which was done toward
promoting an increased production of ﬂaxseed had been so
marvelously effective, it was decided to do work of similar
magnitude with miscellaneous oils.”
“A series of practical paint exposure tests were begun on
test fences located at Washington, D.C., in connection with
the Institute of Industrial Research. The paints were exposed
in May, 1911. The repainting tests were made during the
latter part of 1914. This series of tests is referred to in
Circular No. 30, ‘Repainting Tests on Paint Oils,’ issued by
the Educational Bureau during December, 1914.
“Soya oil was one of the oils decided upon for the
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experiments largely because it was already available in
quantities and could readily be imported. After looking into
the matter it was found that the production of it might be
developed on a satisfactory basis in this country. Soya beans
were already being grown in considerable quantities, but up
to that time domestic oil on a commercial scale had not been
produced.
“Soya oil is crushed from the bean bearing that name.
The bean is commonly referred to by the agriculturists in this
country as ‘Soy,’ but the oil, ever since it was ﬁrst imported,
has been known as ‘Soya Bean Oil’ or ‘Soya Oil.’ Largely
for the sake of convenience the title ‘Soya Oil’ has been
adopted and is coming into general use. The title ‘Soya’ was,
very likely, introduced from Manchuria, where the bean is
grown in enormous quantities, and is a derivation from the
Japanese ‘Shoyu’ or ‘Soja.’ ‘Soya’ is replacing ‘Soy’ when
used in reference to the bean as such, even in the language
of the agriculturist, and it is only a question of time when the
word ‘Soya’ will be adopted generally.”
“The ﬁrst step in connection with the Bureau’s endeavor
consisted of the importation of soya beans from Manchuria
for oil-extraction tests and the distribution of this seed,
together with seed from a number of varieties already grown
in this country, and the soliciting of the assistance of the
State Agricultural Experiment Stations and other interested
persons to urge the farmer to grow more soya beans for
seed. While soya beans had been grown in this country
for a good many years, this was done as a forage crop and
for fertilization purposes. Only enough seed was being
harvested to take care of the succeeding year’s planting. The
far-reaching propaganda, through the active co-operation of
the State Agricultural Experiment Stations and the different
Bureaus of the U.S. Department of Agriculture, was solely
for the purpose of inducing the farmer to increase his
population.”
The Bureau reached farmers through the State
Agricultural Experiment Stations. “While growing tests
during 1911 and 1912 were limited to North Dakota,
Minnesota, Missouri, New Jersey and Kentucky, they were
extended in 1913 to every State, with the exception of a
few where conditions are unfavorable from an agricultural
standpoint.
“The tests were also extended to the Philippine Islands
and to several places in Canada. It is noteworthy in this
connection that there are at least two varieties which can be
successfully matured as far north as the southern portions of
Quebec.
“During 1912, forty-eight varieties were experimented
with, including four imported from Manchuria. This number
was greatly increased in 1913, so that all available types
would be included.”
By 1916 the number of varieties had been reduced
to about ﬁfteen (see Exhibit No. 1), which were already
popular: “Mammoth, Medium Yellow, Ito San, Holly Brooks

[Hollybrook], Haberlandt, Peking, Wilson, Auburn, Black
Eye Brow [Black Eyebrow]. Arlington, Tokio, Mikado,
Virginia, Chiquita, Sable and the Yellow Manchurian bean...
“No sooner were the farmers interested in the larger
growth of soya beans than they began to ask for information
as to how and where the beans could be disposed of to be
converted into oil.
“It was soon evident that the cotton seed mills in the
South were best situated for crushing the beans. The location
of the hundreds of these mills is fortunate, inasmuch as the
South is naturally adapted to become the great soya beanproducing section of the country. Deﬁnite plans have not
been evolved in sections where the cotton seed mills are
not located, but in the northern section of the country the
linseed oil mills will, very likely, crush the beans as soon
as the production is large enough to warrant their going
into the matter. In some sections, notably Tennessee, it was
suggested that the farmers in a certain locality club together
and conduct their own mill, disposing of the oil in the regular
manner, and each farmer to use the cake from his crop for
feeding purposes. In this way there would be returned to the
land the full fertilizing values of the crop. The promoters
of successful agriculture see in this a means to increase the
production of soya beans, mainly because of the value which
the farmer obtains by the improvement of his soil.
“During August and September, 1913, I made a trip
of nearly twenty-four thousand miles, visiting most of
the Agricultural Experiment Stations, to discuss matters
relating to the increased production of beans for oil-crushing
purposes and to determine whether or not the cotton seed
mills were in a position to handle the crop without materially
altering the machinery they use for the crushing of cotton
seed or going to the expense of installing new equipment.
Most of my time was spent in the States growing cotton and
where cotton seed mills were already established.”
Also discusses the oil-bearing properties of different
varieties of soya beans (the oil content averages 19% and
ranges from 16 to 25%), and the drying properties (see
Exhibit No. 2). “During the past six or seven months there
has been produced in this country in the neighborhood of
one hundred thousand gallons of soya oil. The largest part of
this quantity has been produced by the Elizabeth City Oil &
Fertilizer Co., Winterville Cotton Oil Co. and the New Bern
Cotton Oil & Fertilizer Mills.”
Discusses prices at which soybeans should be purchased
for proﬁt in the oil industry, and opportunities for disposing
of the oil and meal. The author points out the limited uses
of soy bean oil in paints; in 1916 some 98,171,275 lb of
soy bean oil were imported into the United States. The
ﬁve samples of soybeans analyzed had an average iodine
number of 125.8. But iodine value and drying power do not
necessarily go hand in hand, although such is often the case.
“In those sections of the South where the cotton ﬁelds
are infested by the boil weevil, the growers may ﬁnd it to
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their advantage to produce soya beans on a large scale. The
Alabama Cotton Seed Crushers’ Association has the matter
under careful consideration at the present time. The cotton
crop of certain sections of that State has been seriously
affected by the disastrous results which accompany the boil
weevil.
“It is at once apparent that it is to the advantage of the
cotton seed mills to take up the crushing of soya beans. In
the ﬁrst place it will help to give the mills a longer season
and thereby shorten the period of idleness. This period
generally varies from four to six months every year with
different mills.
“The crushing of soya oil has advantages over cotton
seed; it is a cleaner and easier material to handle preparatory
to crushing, and the bean releases its oil as freely, at least, as
cotton seed.
“Soya oil can be disposed of just as readily, at least,
as cotton seed. The A.M. Parks Company, Philadelphia,
commencing with the May issue of ‘The Oil Miller,’
advertise for domestic soya oil. This is the ﬁrst ad to appear,
and opens up what is likely to prove the most satisfactory
outlet for the product of so many mills... In some cases the
consumers who could handle it in tank cars would be able
to deal direct with the crushers. The A.M. Parks Company
was one of the ﬁrst to import soya oil, and still imports it
in large quantities. Two or three years ago the Company
distributed an interesting pamphlet entitled ‘Soya,’ in which
the commercial possibilities of the oil are referred to in some
detail.”
“While practical tests started in 1911 have not yet
been completed, and the Bureau, in line with its adopted
policy, does not intend to make a deﬁnite report until the
investigation has been ﬁnished, the writer feels safe in
stating that large quantities of soya oil will eventually be
consumed in the manufacture of paint and varnish. Because
of the inferior drying properties of soya oil as compared with
linseed oil it cannot entirely displace linseed, and its use in
connection with linseed oil will be limited to from 25 to 50
per cent., depending on the product in which it is used.”
Note 1. This is the earliest English-language document
seen (Nov. 1999) with the term “soya oil” in the title.
Note 2. This is the earliest document seen (July 2013)
that mentions the soybean variety Chiquita. Address:
Special Technical Representative, Educational Bureau, Paint
Manufacturers’ Assoc. of the United States, Philadelphia,
Pennsylvania.
498. Seip, James F. 1916. Soy beans in Louisiana: Some
interesting points about culture, harvesting and curing of soy
beans. Progressive Farmer (The) (Raleigh, North Carolina)
31(24):745. June 10.
• Summary: “I plant a large acreage of soy beans every year
for the market and also for forage purposes. I will give my
method of preparing the soil, culture and harvesting.” He

inoculates the beans with commercial bacteria. To control
weeds: “When the beans are ﬁve to six inches high, I
cultivate with a double shovel and repeat if possible about a
week later. The other cultivations may be done with a spring
tooth harrow, or a large sweep does excellent work.”
“In harvesting I use a cane knife, as it does more
efﬁcient work, is very economical and the beans will not be
damaged by being trampled on by horses which is the case
when a mower is used. If the beans are grassy at harvest
time, it is almost impossible to use a mower satisfactorily,
whereas with the can knife it makes no difference. Windrow
three rows into one, and if the weather be favorable allow the
beans to remain for 48 hours in windrow... After removing
from the windrow, they should be placed in small cocks
about three feet high and allowed to remain for three or four
days... Do not attempt to cure in a barn. This is one plant that
does best when cured in the ﬁeld; even should you get a hard
rain when in the windrow or small cock do not feel alarmed,
as the soy bean has the ability to readily shed water. In fact
the plant can be cut and cured in the most disagreeable
weather.”
Note: This is the earliest English-language document
seen (Nov. 2002) that uses the word “grassy” to describe the
habit of growth of soybeans.
The beans shrink very little, only 3 to 3½ per cent during
proper curing. “If properly cured, they will stand shipping
well. I have shipped them to Central America where they
were used for food. The bean makes a most delicious soup,
and when baked is far superior to the well known Boston
bean. The bean when crushed makes an unusually high-grade
oil, and the meal is splendid for both stock and fertilizing
purposes. For forage, especially for hogs, it has no superior.
When the pods and plant are about one half matured, turn
your stock in and watch the result.” Address: Alexandria,
Louisiana.
499. Carver, G.W. 1916. Re: Testing Soja Beans and Soja
Oil. Letter to Mr. E.J. Scott, July 18. 1 p. Typed, with
signature.
• Summary: “I wish to thank you for bringing to my
attention the address of Mr. L.P. Nemzek, of Gibbsboro,
N.J. [New Jersey] on the Soja bean and Soja oil. [Note:
Paint Manufacturers’ Association of the U.S., Educational
Bureau, Science Section, Circular No. 37. 8 p. June 10,
1916]. I wish to say that for the last ﬁve years [i.e. since
mid-1911] we have been conducting experiments along this
line; in fact our station has tested out a number of varieties
of Soja beans from Manchuria as well as from other sections
of the country. Those from Manchuria were sent me by Mr.
Nemzek. Two years ago he spent several hours here studying
the beans as they grew in the ﬁeld, and comparing his work
with mine in the laboratory; and in fact I am conducting
some experiments now pertaining to special varieties that
seem to be higher in oil than anything he has tried out. So
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therefore Tuskegee has contributed very largely the material
for this paper of Mr. Nemzek’s.”
Location: Library of Congress, Washington, DC.
Microﬁlm of The George Washington Carver Papers in the
Tuskegee Institute Archives, Roll 5 #0666. Address: Director
Dep. of Research and Experiment Station [Tuskegee,
Alabama].
500. New York Times. 1916. After more soya beans. Oil from
them now used largely in place of cottonseed oil. Aug. 13.
III. p. 3.
• Summary: The Louisiana Cottonseed Crushers’
Association reports that soya bean oil is rapidly taking the
place of cottonseed oil. At their recent convention in New
Orleans they “went on record by unanimous standing vote
in favor of developing the soya bean industry in that section
of the country, and for scientiﬁc cooperation with State
agricultural authorities to bring about this end.
“The soya bean oil consumption in this country has
surged to the front very rapidly during the last year as a
direct result of the increased demand for cottonseed oil and
the high prices obtained.” Today, the largest consumers of
soya bean oil are soap factories, which had hitherto used
cottonseed oil. The latter is now too expensive due to the big
war time demand for glycerine and the use of cottonseed oil
as a glycerine base product.
501. New York Times. 1916. After more soya beans. Aug. 13.
p. XX3. Sunday.
• Summary: “The Louisiana Cottonseed Crushers’
Association, at their recent convention in New Orleans,
says the Oil, Paint, and Drug Reporter, went on to record
by unanimous standing vote in favor of the development of
the soya bean industry in that section of the country, and for
scientiﬁc co-operation with State agricultural authorities to
bring about this end.
“The soya bean oil consumption in this country has
surged to the front very rapidly during the last year as a
direct result of the increased demand for cottonseed oil and
the high prices obtained. In fact, with the enlarged entry
of cottonseed oil into the foodstuffs market as an edible
fat, and the perfection of the product for consumption as
salad oils and cooking oils, &c., by a constantly growing
clientele, it has been withdrawn more and more from use
as a saponifying oil and the product from the soya bean has
been substituted in large measure. In fact, today the largest
consumers of soya bean oil are soap factories, hitherto
relying upon the product of the cottonseed as a base for soap
manufacture.
“The change was an economic one, brought about by
the high price of cottonseed oil as compared with the soya
product, for when cottonseed oil was selling at 11½ cents
[a pound] soya oil was about three cents less. The wartime
demand for glycerine and the use of cottonseed oil as a

glycerine base product was naturally enough an important
factor in the increased prices obtained for cottonseed.”
502. Davis, John K. 1916. China: Antung. Supplement
to Commerce Reports [USA] (Daily Consular and Trade
Reports, Bureau of Foreign and Domestic Commerce,
Department of Commerce) No. 52c. p. 1-12. Aug. 16.
• Summary: The section titled “Increased exports of beans
and bean products”(p. 9) states: “The value of the exports
of [soya] beans, bean cake, and bean oil amounted to 24 per
cent of the total value of exports from Antung, and showed
an increase of 40 per cent in 1915, as compared with 1914.
The increase in quantity in these exports is seen from the
following ﬁgures: Beans exported in 1913, 15,233,200
pounds, and in 1915, 45,132,400 pounds; bean cake in 1913,
72,644,400 pounds, and in 1915, 100,509,200 pounds; bean
oil in 1913, 384,133 pounds, and in 1915, 1,044,400 pounds.
“The increased exports in 1915 were due to the excellent
crops of 1914, to the demand in Japan for bean cake as a
fertilizer for the rice ﬁelds, and to the strong demand in
South China ports for ‘raw’ beans.”
The next section, titled “Several bean mills closed at
end of year” (p. 9-10) begins: “In 1915 there were 11 small
bean-oil mills, 10 Chinese and 1 Japanese, in operation in
Antung, each of which employed 15 to 30 workmen. In these
mills the oil is pressed from the soya bean and the residue is
then made into large, round, ﬂat cakes, which are exported
to China ports and to Japan for use as cattle feed and as
fertilizer.
“The bean-cake trade is highly speculative, since the
market demand is contingent on two factors, the bean crop
and the price of rice in Japan. When the bean crop is good
and the price of rice in Japan is high, the owners of the bean
mills are able to make large future contracts for bean cake to
be used as fertilizer on Japanese rice ﬁelds. When, however,
it is anticipated that the price of rice in Japan will be down,
Japanese farmers do not feel warranted in the purchase of
fertilizer and the market for bean cake becomes slack.”
“Anticipating still further increases in price, holders
of beans refused to sell, with the result that the last months
of 1915 saw only a few of the local mills in operation.”
Address: Consul, Antung, Manchuria.
503. Justice, Philip Middleton. 1916. Improvements in golf
or other balls for playing games. British Patent 101,955.
Application date: 16 Aug. 1916. 4 p. Complete accepted: 2
Nov. 1916. 1 drawing.
• Summary: “This invention relates to objects of an elastic
nature, essentially adapted for playing or sport, such as
balls...”
The preferred oil for use in making such balls is castor
oil, however other oils such as soya bean oil or rape seed oil
may be used. Address: Chartered Patent Agent, 55, Chancery
Lane, London.
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504. Cunningham, Edwin S. 1916. China’s production of
beans, bean oil, and bean cake. Commerce Reports [USA]
(Daily Consular and Trade Reports, Bureau of Foreign
and Domestic Commerce, Department of Commerce)
19(209):886-87. Sept. 6.
• Summary: “The soya or soy bean in recent years has
become an important article of trade. It grows on a plant
from 2 to 3 feet in height and is contained in pods about 2
inches long. The plant is cultivated everywhere, in ﬁelds by
itself, around rice and similar crops, and as an undercrop to
maize and sorghum. There are 25 to 50 varieties of the soya
bean, but in commerce only 3 are ordinarily recognized–
yellow, green, and black.
“The yellow bean, which is of greatest importance, is
found generally throughout Manchuria, and it is reported
that the ﬁnest crops come from the highlands to the north
of Mukden. The green variety comes from the Liaotung
district and the Yalu basin, and the black bean from Liaoyang
and the south of Mukden. There are two other varieties, the
brown bean and the mottled bean, which are grown to some
extent in the Yangtze Valley, but these varieties are of little
importance.
“Grown largely for its oil in Manchuria: The Soya bean
is put to many uses in the Far East. It is cooked and eaten as
a vegetable, made into a sauce or soy, preserved as a pickle,
ground into a ﬂour and made into vermicelli, and employed
extensively in the manufacture of vinegar. One particular
variety, having small yellow seeds, is used in making bean
curd. In Manchuria, however, the soya bean is grown almost
exclusively for its oil properties and for the residual material
called bean cake.
“The soya bean contains about 18 per cent oil. When
the hydraulic-press method is employed only 11 to 12 per
cent of the oil can be extracted, but with the use of benzene
in the chemical process 17 per cent is obtainable. This oil
is used as an illuminant, a lubricant, for culinary purposes,
and in the manufacture of soap. In southern China it is also
used in the making of waterproof cloth, paper umbrellas and
lanterns, and when mixed with lacquer is employed in the
manufacture of varnish and printing ink.
“Dairen is the center for the bean-oil industry, exporting
more than eight times as much as Hankow, its nearest
competitor. The oil mills, which are to be found in every
town throughout the bean district, are growing in numbers
and becoming more modern all the time. The old crush-stone
mills worked by animals are rapidly giving way to up-to-date
hydraulic, steam, and oil-motor plants. Hankow has about 10
such mills. During 1914 the local exportation of bean oil was
4,714 tons, valued at $393,759 gold, and during 1915 there
were 6,882 tons, valued at $482,694.
“Japan takes practically all bean cake exported: After
the oil has been pressed from the bean, the residue is pressed
into the round, ﬂat cakes known as bean cake. The product

is very valuable as a fodder for animals, and as a fertilizer...
Japan takes practically all the bean cake exported, and the
United States none.
“The greatest original exporting center for bean cake is
Dairen; Newchwang is second, and Hankow a poor third...”
Address: Consul General, Hankow.
505. Washburn, W.F. 1916. Soya bean oil. North Dakota
Agricultural Experiment Station, Bulletin No. 118. p. 35-42.
Sept.
• Summary: “At the request of the Paint Manufacturers
Association this department has determined the moisture and
oil content of many samples of soya beans and in addition
has determined some of the constants of the oils exprest
[expressed] from the different samples. These samples,
representing some 45 varieties, were grown in a number of
states under various climatic conditions and include the crops
of 1912, 1913, and 1914.”
Table 1 (p. 36-42) shows the results. The varieties are:
Black Beauty or Ebony, Ito San, Mammoth, Guelph or
Medium Green–Medium Early, Haberlandt, Peking, Mikado,
Wilson, Sable, Holly Brook [Hollybrook] “Early,” Medium
Yellow, Amherst, Elton, Jet, Early Black, Sooty, Arlington,
White Eye Brow [White Eyebrow], Tohas, Auburn, Brown,
White Beans, Morse, Manchurian, Mercko, Ogema,
Fairchild, O’Kute [Okute], Habero [Habaro], Lowrie, Austin,
Chestnut, Columbia, Brindle, Meyer, Tashing, Samarow,
Chernie, Manhattan, Tokio, Swan, Cloud, Virginia, Flat
King, Sherwood, Early Brown, Edward, Black Eye-Brow
[Black Eyebrow], Mauchu [Manchu], Green, Quebec No.
92, Quebec No. 537 [both “Quebec” varieties grown at
Macdonald College, Quebec], Brownies [Brownie]. States
in which the soybeans were grown include Idaho, Michigan,
Montana, New Mexico, South Dakota, Utah, Wisconsin,
and Quebec (Canada). It is not stated that soybeans were
cultivated in North Dakota.
In West Virginia, the varieties Mammouth (Mammoth),
Wilson, Holly Brook “Early,” and Manchurian were
cultivated. In New Mexico, the varieties Guelph or Medium
Green–Medium Early, Wilson, and Manchurian were
cultivated.
Note 1. This is the earliest document seen (April 2016)
concerning soybeans in Montana, or the cultivation of
soybeans in Montana. Ito San, Manchurian, and Quebec
varieties were grown. A careful examination of the Montana
Agric. Exp. Station Annual Reports from the 16th Annual
Report (for the year ending June 30, 1909) to the 24th
Annual Report (for the year ending June 30, 1917; published
1918) found no mention of soybeans.
Note 2. This is also the earliest document seen (June
2016) concerning the cultivation of soybeans in Utah. This
document contains the earliest date seen for the cultivation of
soybeans in Utah (Sept. 1916). The varieties grown in Utah
were Ito San and Manchurian.
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Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety White Eyebrow. Address:
M.S., Chemistry of Paints, Fargo.
506. American Food Journal. 1916. Soya beans for
incombustible celluloid. 11(10):520. Oct.
• Summary: “Tokio papers state that a Japanese professor
has invented an incombustible celluloid which can be made
from soya bean cake, and is superior to all others of the kind,
in that its cost is only about 20 yen, or 10 cents, per pound,
as compared with the normal cost $5 and $6. It is also stated
that a valuable lacquer varnish is obtained as a by-product.”
507. Product Name: Soap (Containing Soy Oil).
Manufacturer’s Name: Procter & Gamble Co.
Manufacturer’s Address: Cincinnati, Ohio.
Date of Introduction: 1916 October.
New Product–Documentation: C.B. Williams. 1916. Oct.
North Carolina Agricultural College, Extension Circular No.
29. Oct. “The commercial use of the soybean [for oil].” On
p. 4 Procter & Gamble Co. writes: “We have used this oil in
the manufacture of soap.”
International Inst. of Agriculture. 1936. Manufacturers
of industrial soy products. p. 207.
Note: This is the earliest known commercial soy product
made in Ohio.
508. Williams, C.B. 1916. The commercial use of the
soybean [for oil]. North Carolina State College of
Agriculture, Extension Circular No. 29. 16 p. Oct. Revised
ed. Oct. 1936.
• Summary: Extracts of letters from companies using
commercial quantities of soybean oil about how they use
the oil. Discusses soap, paint, varnish, enamel, Japans,
linoleums, oilcloth, asphaltum, and other waterprooﬁng
materials. It is most widely used together with linseed oil
in industrial non-food products. Also salad oils and other
human foods.
Companies that actually use or have used the soybean
in commercial products they manufacture are: Larkin Co.
(Buffalo, New York; Soap). C.H. Parker Co. (Valparaiso,
Indiana; Varnish). Thibaut & Walker Co. (Long Island City,
New York; Varnishes and Japans). Eagle Paint and Varnish
Co. (Pittsburgh, Pennsylvania; Paints and Varnishes).
Burckhardt Co. (Cincinnati, Ohio; Soaps).
Procter & Gamble Co. (Cincinnati, Ohio; Soap). On p. 4
Procter & Gamble Co. writes: “We have used this oil in the
manufacture of soap. We understand foreign soybean oil is
offered around 7.375 to 7.5 cents per pound f. o. b. Paciﬁc
Coast points. There is no question but what there would be
a steady demand for soybean oil, but the question of price is
one that would depend entirely on market conditions.”
Note 1. This is the earliest document seen (July 2011)
that mentions Procter & Gamble Co. in connection with soy.

Note 2. “f.o.b. or FOB stands for Free On Board. A
shipping term which indicates that the supplier pays the
shipping costs (and usually also the insurance costs).
The O’Brien Varnish Co. (South Bend, Indiana;
Varnish). Standard Paint Co. (New York City, NY;
Waterprooﬁng compounds). The Kay and Ess Co. (Dayton,
Ohio; Paint and varnish).
Glidden Varnish Co. (Cleveland, Ohio; p. 5) “We use
soybean oil in place of linseed oil in some of our dryers and
paint productions, and it is our opinion that if soybean oil
was commercialized in this country to an extent that it would
be sold for a price slightly under the linseed oil price, its use
would be very extensive... There is no question but that it
could be used successfully in all soap factories and similar
plants where linseed oil is used.”
Note 3. This letter is the earliest document seen (Oct.
2017) concerning The Glidden Co. and soy.
The Cudahy Packing Co. (Glycerine Department,
Chicago, Illinois; p. 5). “Glycerine is not manufactured
directly from soybean oil, but is recovered from this product
as a by-product in the manufacture of soap. We have used
and are now using large quantities of soybean oil for soapmaking purposes, and ﬁnd the glycerine recovered therefrom
very satisfactory.”
H.H. Brunt & Co. (Chicago, Illinois; Selling agents of
raw materials) notes: “Some soybean oil is used for edible
purposes, Great Britain making a deodorized grade that is
used in margarine, and during the past season, on account
of the high prices of all oil, we think that soybean oil has
been used as an edible oil in this country... We are very large
sellers of this oil.” Mitsui & Co. (New York City), importers
of oils, note (p. 5): “Soybean oil is practically a substitute
for cottonseed oil, but is recovered from this product as a
by-product in the manufacture of soap. We have used and
are now using large quantities of soybean oil for soapmaking. Besides, it is used for edible purposes, glycerine
extracting, and by some paint and varnish makers, as well as
by some oil-cloth makers. There are only two kinds of this
oil–cold pressed and extracted.” R.A. Becker Varnish Co.
(Cincinnati, Ohio; Varnish and Japan makers) notes (p. 6):
“We use the bean oil in making certain varnishes and japans.
Large quantities are also used in the paint trade... a very ﬁne
enamel for mills, etc. is made from 70% blown soybean oil
and 30% linseed oil, with required pigment (Lithopone)... I
believe its greatest use is in the manufacture of hydrogenated
oils for butterine, lard, greases, etc. A large quantity is
used for making so-called linseed oil soap. This is a potash
soap, used for cleaning cars, automobiles, etc. The soybean
oil makes a much more sightly soap, as well as not being
changed by age, which linseed oil always does, especially
in hot weather.” Miller & Schumann Co. (Brooklyn, New
York; Varnish makers. Have used soybean oil in the making
of paint dryers). Peet Bros. Manufacturing Co. (Kansas City,
Kansas; Laundry and toilet soaps. Recover glycerine as a

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 255
by-product). Larkin Co. (Buffalo, New York; Soap) notes (p.
7): “We ﬁnd that soybean oil has many qualiﬁcations of a
good soap-making oil. The principal drawback to its use is in
its very low titer, which makes it make a very soft soap, but
the sale of soft soap in this country is comparatively small.
It cannot be used alone in the manufacture of a hard soap,
and must be used in conjunction with harder fats in order
to produce a satisfactory soap. For this reason the amount
which can be used is limited.”
Armitage Varnish Co. (Newark, New Jersey; Varnishes
and Japans) notes: “We use soybean oil in limited quantities
and we believe that nearly all other varnish and paint
manufacturers use some soybean oil in their products.
The use of it in the varnish industry is limited as it is a
very poor drying oil and can only be used in conjunction
with a stronger drying oil, such as China wood oil. In the
paint industry, this oil is used more extensively...” Lilly
Varnish Co. (Indianapolis, Indiana; Varnish, asphaltum,
baking japans). They “have found that it may be used most
successfully in the last two items mentioned... We believe the
greatest outlet for this oil is through the paint manufacturing
trade.” Tower Varnish and Dryer Co. (Dayton, Ohio; “We
are using a large quantity of soybean oil...”). SherwinWilliams Paint Co. (Cleveland, Ohio) notes: “The oil is more
satisfactory in connection with the manufacture of paints
and varnishes than either cotton or corn seed oils... because
it is a better drying oil... It appears to have less tendency to
yellowing when it is excluded from the light than linseed oil
does.” A. Robbins Varnish Co. (St. Louis, Missouri; Black
baking japans as used on automobile fenders, bed springs,
etc.). Sun Varnish Co. (Louisville, Kentucky). The Nairn
Linoleum Co. (Newark, New Jersey). National White Lead
and Color Works (Brooklyn, New York; used with linseed
oil for grinding white lead and white zinc). Boston Varnish
Co. (Boston, Massachusetts; “The largest consumers are the
oilcloth and paint and varnish industries. D.F. Haverstick
& Co. of Trenton, New Jersey, sell large quantities to the
oilcloth trade.”). The Ohio Butterine Co. (Cincinnati, Ohio;
Wants to try some. “Don’t see why it could not be [used], if
it is pure, sweet and palatable”). The Brininstool Co. (Los
Angeles, California; Grinding colors in oil). Oliver Johnson
& Co. (Providence, Rhode Island; Grinding oil colors). The
Stevens Grease and Oil Co. (Cleveland, Ohio; Soft soap.
Purchased 10,000 barrels last year). The Southern Cotton Oil
Co. (Charlotte, North Carolina; Reﬁnes soybean oil in car
lots for use in oleomargarine by other companies).
Observations (p. 16): “During the past fall, winter, and
spring a good number of oil mills of the state produced
soybean oil. The oil, as might be expected, was put on the
market without standardization. Buyers could, therefore, not
know deﬁnitely what they were securing until the shipment
had arrived... It would seem to us that... it will become
necessary that the oil of the soybean be put up in uniform
standard grades, be reﬁned when required and be shipped in

regular standard commercial containers.”
Note 4. This is the earliest document seen (Oct. 2017)
that gives statistics concerning industrial utilization of
soybeans for individual companies–in this case soybean oil
for use as paints and varnishes in the USA.
509. Gardner, Henry A. 1916. Storage changes in vegetable
and animal oils: Relation of such changes to acceptance of
Speciﬁcation Paints. Paint Manufacturers’ Association of the
U.S., Educational Bureau, Scientiﬁc Section, Circular No.
40. 4 p. Nov. 1. [2 ref]
• Summary: “The writer’s attention has recently been called
to instances where linseed oil that has been separated from
paints has shown low chemical constants.” A 3-page table
titled “Analyses of oils” states: “Analyses were made when
oils were ﬁrst obtained and 44 months later, at the time they
were used in repainting tests. The oils were again analyzed
22 months later, in September, 1916. Chemical changes
occurring in the oils are denoted by the constants.” 24 oils
were tested on three dates: March 1911, Nov. 1914, and Sept.
1916. One of these was soya bean oil. For each oil, values
are given for each of the following on each of these three
dates: Speciﬁc gravity. Iodine No. Saponiﬁcation No. Acid
No. Refractive index. These changing values show that these
“chemical constants” are not really constant.
Other oils include raw linseed oil, menhaden oil, raw
tung oil, perilla oil, whale oil, corn oil, cottonseed oil, rosin
oil, lumbang oil, sunﬂower oil, hempseed oil, shark oil,
sardine oil, and petroleum oil.
Note: This is the earliest document seen (March
2000) that mentions lumbang oil. Address: Philadelphia,
Pennsylvania.
510. Carver, G.W. 1916. Re: Soybean products now ready
for market. Letter to Mr. [Emmett J.] Scott, [Secretary to the
Principal, Tuskegee Institute, Tuskegee, Alabama], Dec. 22.
4 p. Handwritten.
• Summary: “With regard to the substance from the sweet
potato which I choose to call rubber, it is impossible to
tell just yet the wide range of uses to which it can be put...
Everything about it is very, very hopeful and it is simply a
question of time when it will be ready for the market.
“The following things are now ready for market, and
I am going to name them in the order of their importance
and the ease and cheapness of production.” He then lists 15
products and notes for the ﬁrst 4 that “protective rights etc.
would have to be secured.” The list includes the following
(by number): 1. Wood stains. 2. Kalsomines [also called
Calcimines; a white or tinted wash used on plastered
surfaces]. 3. Toilet powders. 4. Scouring preparations... 9.
Sweet potato products. 10. Peanut products. 11. Cow pea
products. 12. Soja bean products. 13. Velvet bean products.
14. Artiﬁcial hair products. 15. Vegetable egg products.
The “wood stains are the cheapest, easiest, and best to
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go into with small capital.”
Note: Scott and Carver were trying to develop
commercial products based on Carver’s research, but it is
not clear what type of products he has made from soja beans
that are ready for market. Booker T. Washington died in Nov.
1915. Emmett J. Scott had been his secretary, with many
additional responsibilities. He stayed on in the same capacity
with Washington’s successor, Robert Moton. Then he left
Tuskegee in 1917 to become Special Assistant to the U.S.
Secretary of War in Washington, DC.
Location: Library of Congress, Washington, DC.
Microﬁlm of The George Washington Carver Papers in
the Tuskegee Institute Archives, Roll 67 #B-0419 (Moton
Papers). Address: [Tuskegee, Alabama].
511. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products. U.S. Department of Agriculture Bulletin No. 439.
20 p. Dec. 22. [9 ref]
• Summary: Contents: Introduction. Soy beans in
Manchuria. Soy beans in Japan. Soy beans in Europe. Soy
beans in the United States. Methods of oil extraction. Soybean meal as human food. Soy-bean meal as stock feed.
Soy-bean meal as fertilizer. Uses of soy-bean oil. Analysis of
important varieties of soy beans. Possibility of developing a
manufacturing industry with American-grown soy beans.
“Analyses of important varieties of soy beans (p.
16-17):... In determining the range in the oil and protein
contents of over 500 varieties grown in the variety tests at
Arlington Farm, Virginia, the percentage of oil was found
to range from 11.8 to 22.5 [Tokyo had 20.7% and Biloxi
had 20.3% oil] and of protein from 31 to 46.9 [Chiquita had
46.9% protein]... At the present time the Mammoth Yellow
variety is the most generally grown throughout the South and
is the one used in the production of oil. The yellow-seeded
varieties, which are most suitable for the production of oil
and meal, contain the highest percentage of oil.
“Environment has been found to be a potent factor
in the percentage of oil in the same variety. Considerable
differences occur in oil content when soybeans are grown
in different localities. The Haberlandt variety grown in
Mississippi, North Carolina, Missouri, Virginia, and Ohio
gave the following percentages of oil, respectively: 25.4,
22.8, 19.8, 18.3, 17.5; while the Mammoth Yellow variety
grown in Alabama, South Carolina, Tennessee, North
Carolina, and Virginia gave, respectively, 21.2, 19.6, 19.5,
18.4, and 18.8. Variety tests conducted in various parts of
the country indicate a higher percentage of oil with the same
variety for southern-grown seed. Similar results have been
obtained in Manchuria, the North Manchurian beans showing
an oil content of 15 to 17 percent and the South Manchurian
beans from 18 to 20 percent.”
Photos (both by Frank N. Meyer) show: (1) A ﬂeet of
junks carrying soy beans to Newchwang, Manchuria.

(2) Coolies at Newchwang, carrying loads of soy beans
from junks to big stacks.
An outline map of the USA (p. 8) shows the area to
which the soy bean is especially adapted for growing for
oil production. The area of double hatching shows that it
is especially well suited to the Deep South. The northern
boundary of the area where it is “less certain of proﬁtable
production” includes the southern one-third of Ohio, Indiana,
and Illinois, and most of Missouri. On the west, the “less
certain” area includes the eastern one-third of Nebraska,
Oklahoma, and Texas.
Tables show: (1) “Exports of soy beans, bean cake,
and bean oil from the principal ports of South Manchuria
(Antung, Dairen, Newchwang), 1909 to 1913, inclusive.” (2)
“Quantity and value of exports of soy beans and soy-bean
oil from Japan to foreign countries, 1913 and 1914.” The
countries are: China, United Kingdom, France, Germany,
Belgium, United States, Hawaii, British America, Australia,
other countries. (3) “Quantity of imports of soy beans, soybean cake, and soy-bean oil from Dairen, Manchuria, into
Japan, 1911 to 1914, inclusive. The greatest imports were
of soy-bean cake, followed by soy beans, with only small
amounts of oil.
(4) “Quantity and value of imports of soy beans, bean
cake, and bean oil by European countries, 1912 to 1914,
inclusive.” The countries are: Austria, Belgium, France,
Germany, Italy, Netherlands, Russia, Sweden, United
Kingdom. In 1912, the UK imported the most soy beans,
while Netherlands imported the most cake and oil. (5)
“Quantity and value of imports of soy beans, soy-bean cake
(Footnote: Includes bean cake [perhaps fermented tofu or
canned regular tofu], or bean stick [probably dried yuba
sticks], miso, or similar products, with duty, 40 per cent) and
soy-bean oil into the United States, 1910 to 1915, inclusive.”
The quantity of soy bean imports was greatest in 1915 with
3.837 million lb. The quantity of soy-bean cake imports was
greatest in 1913 with 7.005 million lb. The quantity of soybean oil imports was greatest in 1911 with 41.106 million lb.
“Prior to 1914 soy beans were not classiﬁed separately in the
customs returns” (p. 9). (6) “Composition of soy-bean ﬂour
in comparison with wheat ﬂour, corn meal, rye ﬂour, Graham
ﬂour, and whole-wheat ﬂour.”
(7) “Value of a short ton of soy-bean cake and other oil
cakes in the principal European countries” (Incl. cottonseed,
linseed, peanut {Ruﬁsque}). Countries: Germany, United
Kingdom, Netherlands, Denmark, Sweden. (8) “Analyses
[nutritional composition] of soy-bean meal and other
important oil meals.” (Incl. Cottonseed, linseed (old and
new processes), peanut (decorticated), sunﬂower seed). (9)
“Fertilizing constituents [nitrogen, ammonia, phosphoric
acid, potash] of soy beans, soy-bean meal, and cottonseed
meal.”
(10) Analyses for protein and oil of important varieties
of soy beans grown at Arlington Farm (Virginia), Newark
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(Delaware), and Agricultural College (Mississippi). The
varieties are: Mammoth, Hollybrook, Manchu, Haberlandt,
Medium Yellow, Ito San, Chiquita, Tokyo, Lexington,
Guelph, Black Eyebrow, Shanghai, Peking, Wilson,
Biloxi, Barchet, Virginia. Note 1. “At the present time,
the Mammoth Yellow variety is most generally grown
throughout the South and is the one used in the production
of oil” (p. 16). (11) “Acreage, production, and value per
ton of cottonseed in the boll-weevil states.” “Since the boll
weevil ﬁrst entered Texas in 1892,” it has steadily decreased
production of cottonseed. The soy beans offers a good
replacement. (12) “Comparative prices per ton of cottonseed
and soy beans on the European market, 1911 to 1914,
inclusive.” Soy beans are usually slightly more expensive.
Note 2. This is the earliest published document seen that
contains soy-related photos by Frank. N. Meyer.
Note 3. This is the earliest document seen in which
William Morse describes soy milk, or mentions natto, or
correctly mentions tofu.
Note 4. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Lexington. Address: 1.
Agrostologist in Charge; 2. Scientiﬁc Asst. Forage-Crop
Investigations, USDA, Washington, DC.
512. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products: Soy beans in Japan, in Europe, and in the United
States (Document part). U.S. Department of Agriculture
Bulletin No. 439. 20 p. Dec. 22. See p. 4-7. [2 ref]
• Summary: “Soy beans in Japan (p. 4): The soy bean is
cultivated quite extensively throughout the Empire of Japan
and occupies about 3.8 per cent of the total area devoted to
the cultivation of rice and other cereals. In many districts
it is cultivated not in ﬁelds by itself, but in rows along
the edges of rice and wheat ﬁelds. Although not grown to
any considerable extent as a main crop by the Japanese
farmer, the average annual production is about 18,000,000
bushels. In quality the beans raised in Japan are said to be
superior to those of Manchuria and Chosen [Korea] and are
used exclusively in the manufacture of food products. The
imported beans, of which very large quantities are obtained
from Manchuria and other Asiatic countries, are used
principally in the manufacture of bean cake and oil.”
“The soy bean forms one of the most important articles
of food in Japan. It is one of the principal ingredients in
the manufacture of shoyu (soy sauce), miso (bean cheese),
tofu (bean curd), and natto (steamed beans). The beans are
also eaten as a vegetable and in soups; sometimes they are
picked green, boiled, and served cold with soy sauce, and
sometimes as a salad. A ‘vegetable milk’ is also produced
from the soy bean, forming the basis for the manufacture
of the different kinds of vegetable cheese. This milk is used
fresh and a form of condensed milk is manufactured from it.
All of these foodstuffs are used daily in Japanese homes and

for the poorer classes are the principal source of protein. To
a limited extent, soy beans are used as a horse or cattle feed,
being sometimes boiled and mixed with straw, barley, and
bran.”
“Soy beans in Europe (p. 6): The soy bean was ﬁrst
introduced into Europe about 1790 and was grown for a great
number of years without attracting any attention as a plant of
much economic importance. In 1875 Professor Haberlandt,
of Vienna, begun an extensive series of experiments with this
crop and strongly urged its use as a food plant for man and
animals. Although interest was increased in its cultivation
during the experiments, the soy bean failed to become of
any great importance in Europe. At the present time it is
cultivated only to a limited extent in Germany, southern
Russia, France, and Italy.”
“Soy beans in the United States (p. 7): Although the soy
bean was mentioned as early as 1804 (Footnote: Willich,
A.F.M. American Encyclopedia, 1st Amer ed., v. 5, p. 13.
Philadelphia, 1804), it is only within recent years that it
has become a crop of importance in the U.S. At the present
time the soy bean is most largely grown for forage. In a few
sections, such as eastern North Carolina, however, a very
proﬁtable industry has developed from the growing of seed...
The yields of seed to the acre in various sections of the
United States range from about 15 bushels in the Northern
States to about 40 bushels in the northern half of the cotton
belt. The average yield in eastern North Carolina is about 25
bushels, although many ﬁelds produce 35 bushels or more
to the acre...” Note: This is the earliest U.S. document seen
(June 2003) that cites the 1804 publication by Willich [and
James Mease] concerning the soybean in Philadelphia. Note
that this article appeared 112 years after 1804.
“The ﬁrst extensive work in the U.S. with the soy bean
as an oil seed was entered upon about 1910 by an oil mill
on the Paciﬁc coast. The beans, containing from 15-19% of
oil, were imported from Manchuria, and the importations,
most of which are used in the manufacture of oil and cake,
have gradually increased, as shown in Table V. The oil was
extracted with hydraulic presses, using the same methods
employed with cottonseed and linseed. It found a ready
market, as a good demand had been created for this product
by soap and paint manufacturers, which up to this time had
been supplied by importation from Asiatic countries and
England. The soy cake, ground into meal, was placed on the
market under a trade name and was soon recognized as a
valuable feed by dairymen and poultrymen. The use of the
cake has been conﬁned almost wholly to the Western States,
owing principally to the high cost of transportation.”
“An industry which promises to be of importance in
a further utilization of the soy bean is the manufacture
of ‘vegetable milk.’ At the present time a factory in New
York State is being equipped for this purpose.” Address: 1.
Agrostologist in Charge; 2. Scientiﬁc Asst. Forage-Crop
Investigations, USDA, Washington, DC.
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513. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products: Uses of soy-bean oil (Document part). U.S.
Department of Agriculture Bulletin No. 439. 20 p. Dec. 22.
See p. 15-16. [2 ref]
• Summary: “One of the principal uses of the oil in Asiatic
countries, chieﬂy China, is for food, it being consumed
largely in the crude state by the poorer classes, but among the
rich it is boiled and allowed to stand until clariﬁed. The oil is
also utilized in the Orient in the manufacture of foodstuffs,
paints, waterproof goods, soap, varnish, and printing ink, and
for lubricating and lighting.
“Soy-bean oil was at ﬁrst used in Europe and America in
its crude state principally in the manufacture of soft soaps. It
is now claimed that some soap manufacturers have a secret
process by which the oil can be utilized in the manufacture
of the best grades of hard soap. To some extent it is being
reﬁned and placed on the European markets as an edible
table oil. The reﬁned oil is also used in the manufacture of
butter substitutes, and in the Mediterranean countries to
blend for salad oil. In the search of manufacturers for new
oils to replace linseed oil for paint purposes partly or wholly,
soy-bean oil was found the most suitable. In Europe and the
United States, paint grinders are using large quantities of
soy-bean oil successfully in the manufacture of certain types
of paint. Other trade uses of this oil are the manufacture of
linoleum and of a rubber substitute, for which a factory has
been established in Germany.
“As the process of reﬁning soy-bean oil is improved and
perfected there seems to be scarcely any use in which oil has
a part in the manufacture of foodstuffs to which it will not be
an important adjunct.
“Soy-bean oil has been studied with other oils in a series
of experiments carried on by the Ofﬁce of Home Economics
and found to compare favorably with the more common
culinary table oils with respect to the thoroughness with
which it is assimilated.” Address: 1. Agrostologist in Charge;
2. Scientiﬁc Asst. Forage-Crop Investigations, USDA,
Washington, DC.
514. Williams, C.B. 1916. Soy-bean products and their uses.
North Carolina Agricultural Experiment Station, Circular
No. 34. p. 1-7. Dec.
• Summary: Contents: Introduction. First commercial
crushing from domestic beans (started on 13 Dec. 1915 by
the Elizabeth City Oil and Fertilizer Company of Elizabeth
City, North Carolina). Soy-bean oil. Uses for the oil. Soybean meal. Composition and exchange value of the meal.
Prices paid for beans by the oil mills. Soy-bean oil industry
in England, Manchuria, and Japan. Importation of oil. Soybean meal as feed. Soy beans and products for human food.
This Circular begins: “In order that any people may
maintain their soils in the highest state of productivity in

an economical way it will be necessary that proper systems
of crop rotation are used, and in these rotations it will
be necessary to bring in leguminous crops at as frequent
intervals as practicable. For North Carolina conditions
one of the crops of this nature that may be used to good
advantage in all parts of the State is the soy bean. If properly
handled, this crop may be used as the means of adding to the
productivity of the soils as well as to increase the net returns
from the farm. Recently there has been a marked interest
throughout this State and the South in the growing of soy
beans.” A “new outlet for the beans has developed from the
crushing of the seed by a number of oil mills of the State...”
The spread of the boll weevil should lead to increased
interest in the soy bean.
“This crop was introduced into the State something like
thirty-ﬁve years ago, yet very little was heard of it, outside
of very limited areas, until quite recently, when a campaign
was begun to induce the cotton oil mills of the State to use
beans for crushing purposes in the same general way that
cotton seed had been used for many years before. This
campaign not only opened the eyes of the oil crushers to the
possibilities of the soy bean in a commercial way, but of the
farmers, also, to the great opportunities of this crop.
“During the spring of 1915 farmers, particularly in the
Eastern part of the State, were casting about to ﬁnd a crop
or crops that might be substituted, satisfactorily, for cotton,
as the price of this latter crop during the previous fall had
been, in many cases, below the cost of production. Many
farmers increased their acreage of soy beans, and as a result
of this increase at least a million bushels or more of beans
were produced last year.” Something like 80,000 to 100,000
bushels of soy beans were used by the cotton oil mills of the
State during the past fall, winter, and spring.
“The ﬁrst commercial manufacture of soy-bean oil and
meal from domestic soy beans in the United States was
started on December 13, 1915, by the Elizabeth City Oil and
Fertilizer Company of Elizabeth City, North Carolina.
“From the start this mill operated night and day solely
on soy beans until it had crushed it supply of about 20,000
bushels. This mill was able to crush about twenty tons during
each twenty-four hours...
“It is understood that before the mill had ground a
single bean they had contracted their entire output of oil
to one of the leading manufacturers of the country at fairly
reasonable prices. It, too, had no difﬁculty in selling its
entire output of soy-bean meal, most of it going to a fertilizer
manufacturer. From a ton of the beans this mill was able
to secure something like 32 to 35 gallons of oil and about
1,650 pounds of meal... Other oil mills in North Carolina
that crushed more or less soy beans during the past season
were those located at New Bern, Hertford, Winterville,
Washington, Wilson, Farmville, Lattimore, and at a few other
places.”
“Soy-Bean Oil (p. 3): One of the chief products secured
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in the crushing of the beans is the oil. This oil has wide
usefulness at the present time in the commercial world. The
amount of oil in the beans amounts to from 17 to 20 per
cent. This oil, when expressed from good, sound beans is
practically neutral, and about 95 per cent of it is saponiﬁable.
It consists chieﬂy of the glycerides of the fatty acids. These
acids are made up of about 15 per cent palmitic, 56 per
cent oleic, 19 per cent lenolic, and 5 per cent lenolenic
acids. The presence of the unsaturated acids (oleic, lenolic,
and lenolenic) impart to the oil drying properties. The oil,
although more efﬁcient in drying properties than cotton-seed
oil, is less so than linseed oil. It is classed among the semidrying oils.
“In a bushel of Mammoth Yellow soy beans there are
ordinarily contained about 11 pounds or 1.42 gallons of oil,
weighing 7.72 pounds per gallon. The oil mills at present
are able, by expression methods, to get out only 70 to 75 per
cent of the total amount of oil contained in the beans. By
the use of appropriate solvents, such as gasoline, practically
all of the oil might be removed. This latter method has
never gained much headway in this country as a means for
extracting oil from cotton seed, and it will probably be some
time, if ever, before it will generally be used as a commercial
method. From an economic standpoint the method most
commonly used with cotton seed by Southern oil mills will
most likely be the one that will be most generally practiced
in soy-bean oil extraction. At present those mills that have
apparently been most successful in manufacturing oil and
meal from soy beans are those which are equipped with
expellers or screw presses.
“Uses for the oil: At the present time the oil is used in
this country chieﬂy in the manufacture of soaps, varnishes,
paints, enamels, linoleums, and water-prooﬁng materials.
It has entered, also, to some extent in the manufacture of
edible salad oil and butter substitutes. The untreated oil may
replace linseed oil completely, with quite satisfactory results,
in the manufacture of soft soaps; but it can only partially
take the place of cotton-seed oil in making hard soaps. This
is because the soap made from soy-bean oil is of a somewhat
softer nature than that manufactured from cotton-seed oil.
After hydrogenation the oil has a wider ﬁeld of usefulness
and may, in some cases entirely replace linseed oil or other
drying oils with very satisfactory results. As the untreated oil
is of a semi-drying nature, it may be used only when mixed
with linseed oil for the manufacture of paints, varnishes, and
enamels. In making paints, if the proportion of the soy-bean
oil to the total oils present does not exceed 20 to 25 per cent,
there does not seem to be any inferior qualities developed in
the paint, any more than when linseed oil alone is used. In
this respect the soy-bean oil is superior to cotton-seed oil, as
it has not been found that the latter oil can be used for this
purpose. It is not improbable that with the use of suitable
dryers soy-bean oil may in the future ﬁnd more extended
use for this purpose. When the oil is properly reﬁned it will

yield about 10 per cent glycerine as a by-product in the
manufacture of soaps. This glycerine has been found to be
equal in value to that recovered from other soap-making
fats, such as tallow, cotton-seed oil, cocoanut oil, etc. It is
signiﬁcant of the possibilities of the use of this oil that more
than $5,000,000 worth of it was imported into the United
States this year from other countries, chieﬂy from Asia.
“Soy-bean meal: The meal secured from crushing the
beans is the most valuable product and will have the widest
usefulness. That secured from the crushing of yellowcolored beans is of a bright yellow color while that produced
from the brown and dark colored beans is of a somewhat
darker shade. Meal, too, that has been treated with ordinary
solvents, employed for this purpose to remove the oil, is of
a brighter color than are those meals from which the oil has
been removed by heating and pressure. The oil, however,
secured by a solvent process would be of a darker color.
The soy-bean cake secured by expression methods, has a
pleasant taste, not unlike malted milk, and when ground
into meal may be used, at the present time, chieﬂy for
feeding to livestock or for fertilizing purposes. The meal as
a feed is highly concentrated and nutritious, and all kinds of
stock seem to relish it when fed to them properly. It should
not be fed in large quantities for any great length of time,
because of its highly concentrated nature. As a fertilizer it
acts satisfactorily. Much of the meal produced by the oil
mills of the State during the past year seems to have been
sold, without any difﬁculty, to manufacturers for the making
of mixed fertilizers.” Continued. Address: Chief, Div. of
Agronomy, North Carolina Agric. Exp. Station.
515. Williams, C.B. 1916. Soy-bean products and their uses
(Continued–Document part II). North Carolina Agricultural
Experiment Station, Circular No. 34. p. 1-7. Dec.
• Summary: (Continued): “Composition and Exchange Value
of the Meal: From the fertilizer standpoint, soy-bean meal
is richer in plant-food constituents than is cotton-seed meal.
From available analysis, the meal on an average contains
7.48 per cent nitrogen, 1.4 per cent phosphoric acid, and 1.83
per cent potash. All these constituents contained in soy-bean
meal should be in about as available form-for use by crops
as they are in cotton-seed meal. Based on these percentages,
an exchange, purely from the fertilizer standpoint, of about
1,500 pounds of soy-bean meal of average composition for
2,000 pounds (33 1/3 bushels) of beans would be about equal
in money value. Where the farmer makes an exchange, he
should, however, secure at least enough above this amount
to cover well the cost of delivery of the beans to the mill.
The meal, being a very concentrated product, should always
sell as high, or higher, than cotton-seed meal, as it is usually
richer in protein than the latter.
“Prices Paid for Beans by the Oil Mills: The price
which the mill men can pay for soy beans will be governed
to a large extent by the prices they are able to secure for the
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soy-bean oil and meal. If these products bring good prices
the mills ought to be in a position to pay the farmer a good
price for his beans. During the past fall farmers generally
were able to secure from the oil mills from $1 to $1.15 per
bushel. In some cases as high as $1.25 per bushel was paid.
It may be of interest in this connection to know that during
1913 and 1914 the British Oil Mills, located mainly at Hull,
England, paid from $1.00 to $1.17 per bushel for Asiatic
beans. During 1915 the price paid at the mills at Hull varied
from $1.04 per bushel in January to $1.82 per bushel at the
end of the year.
“Soy-Bean Oil Industry in England, Manchuria and
Japan: In England, the oil from the soy bean is extracted
largely by a secret process owned by an oil extracting
company of Hull. By this process the seed are ground ﬁnely
and are then treated directly by means of a solvent, which is
thought to be benzine. Afterwards the oil is removed from
the solvent by distilling off the latter, the solvent being used
over and over again in the extractive process. The meal
after treatment is dried and ground ﬁnely. The meal is of a
bright color, is sweet in taste, and has a pleasant odor. By
this process not more than 1 per cent of oil is left in it, the
remaining meal running from 43 to 45 per cent of protein.
It has practically the same number of feeding units as has
meal derived directly from soy-bean cake, and it sells in
Europe for practically the same price per ton. This industry
in Manchuria and Japan is one of the most important and
proﬁtable. In 1911 more than 1,500,000 tons of oil were
exported from these countries. Most of the oil is secured
from the bean by processes of expression. Some of these
methods are quite crude, especially those used by the natives.
“In the modern mill in Manchuria the soy beans are
crushed in large quantities by steam-driven rollers. The
crushed seed are then carried down funnels to the oil
extracting room, where they are steamed by vapor, which
can be regulated at will, the process being rapid, owing to
the force at which the steam plays upon the wafers. In some
of the mills it has been found to be more satisfactory to
discard steam pressure in extracting the oil, and use hand
pressure, as it is done in the mills of the natives, the reason
for this being that hydraulic pressure is so quickly ﬁnished,
notwithstanding the fact that a much less ﬂow of oil is
secured than by the slower hand process. The bean cake,
with as much oil as is left in it after hand pressure, is not in
the best condition for fertilizing purposes. By use of gasoline
extraction the whole of the oil may be secured, the oil being
of a clear, pure color, and hardly bearing any resemblance
at all to the dark, muddy oil secured by the old hand-press
method.
“The machinery used by the larger operators of England,
Continental Europe, as well as of Japan, Korea, Manchuria,
and China, is of Anglo-American manufacture, which is the
kind ordinarily used in the expression of oil from cotton
seed. In 1910 Stewart and Chard secured patents in England

for a special machine which was particularly adapted for
breaking up the beans. This machine has been very useful in
solving some of the difﬁculties experienced in the soy-bean
crushing industry in England.
“In England soy-bean oil for general purposes is not
reﬁned, as is cotton-seed oil in America, by the use of caustic
soda, but by means of sulphuric acid and fuller’s earth.
“Processes of reﬁning soy-bean oil for edible purposes
have been devised, but these, like those used for extracting
the oil from the seed, have been kept secret; but they are
thought in most cases to be by means of superheated steam.”
“Importation of oil: In this connection it may be of
interest to know that for the ﬁve years ending with 1916
there were imported into this country more than 174,000,000
pounds of soy-bean oil, which represented crushings
amounting to more than 12,000,000 bushels. Of these, 47.6
per cent came through the port of New York; 36.1 per cent
through Seattle [Washington]; 9.6 per cent through San
Francisco [California]; 2.2 per cent through Philadelphia
[Pennsylvania]; 1.6 per cent through Boston [Massachusetts];
1.1 per cent through Chicago [Illinois]; and 1.3 per cent
through all other ports of the United States. In 1916, 75 per
cent of the importations came through the ports of Seattle
and of San Francisco, the chief port of entry being Seattle,
with 62.9 per cent of the total importation. During 1916
more than 98,000,000 pounds of soy-bean oil came in from
other countries, 99.9 per cent of the total coming from Asia.
Of the total amount imported from Asia, almost 72 per cent
were shipped from Japanese ports. The total importations
during 1916 were valued at little more than $5,000,000. It is
interesting to note that at this time (October 20), because of
the advance in linseed oil and the increased demand for soybean oil, strictly prime quality soy-bean oil is bringing 9.75
cents per pound or about 75 cents per gallon f.o.b. New York.
“Soy-Bean Meal as a Feed: The Animal Industry
Division of this Station has been conducting considerable
experimental work during the past year to determine the
feeding value of soy-bean meal when fed to hogs and
chickens. From results secured at the Branch Station in
Edgecombe County, they conclude that both for rapidity and
economy of gains this meal has proven itself as a superior
product for part of the ration for hogs.
“In feeding trials with young chicks at the Pender Test
Farm they found that when soy-bean meal was fed in equal
quantities with wheat shorts and cracked corn mixed with
sweet milk, the soy-bean meal proved to be a most valuable
feed, and was found to be equal in value in the ration to
rolled oats as a growth producer.
“They have found, too, in their experiments this year
with pigs, that where one-third of the ration by weight
consisted of soy-bean meal, and the other two-thirds of
cracked corn, the bodies of the pigs became ﬁrmer than was
the case with a parallel lot fed a ration made up of two-thirds
cracked corn and one-third wheat shorts. From the results
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thus far secured by them, they have been led to conclude
that soy-bean meal when fed properly does not produce softbodied hogs, as has been thought by some” (Continued).
Address: Chief, Div. of Agronomy, North Carolina Agric.
Exp. Station.
516. Williams, C.B. 1916. Soy-bean products and their uses
(Continued–Document part III). North Carolina Agricultural
Experiment Station, Circular No. 34. p. 1-7. Dec.
• Summary: (Continued): “Soy Beans and Products for
Human Food: “Soy beans, before crushing, and the meal
secured by crushing, seem to have great possibilities in the
way of different human foods. They are not only rich in food
nutrients, but when properly prepared make very appetizing
products.
“From the soy beans themselves, or from meal after
the oil has been largely removed, macaroni, milk, cheese, a
coffee substitute, and ﬂour for making biscuits and mufﬁns
may be secured. The soy-bean ﬂour gives best results when
mixed in the proportion of 1 to 3 with wheat ﬂour or corn
meal.
“In China and Japan the soy bean has been largely used
for human consumption from the earliest times. In Europe
and America it has been used to some extent, in recent
years, for this purpose. In this country some enterprising
manufacturers are putting out prepared pork and beans, part
of all of the beans being soy beans. A regular preparation of
these which the writer has tried proved to be of as high grade
as could be desired.
“In Eastern countries the beans are used largely to take
the place of beef in the diet of the people. Because of their
richness in protein they are used to supplement rice, which
is deﬁcient in this nutrient. Tofu (vegetable cheese), Natto,
yuba, and miso are staple foods made from soy beans.
“Mufﬁns made from soy-bean ﬂour have been found to
be very palatable. To make these, take about ½ cupful of soybean ﬂour, about 1½ cupfuls of wheat ﬂour, ½ teaspoonful
of salt, 2 eggs, 1 teacupful of sweet milk, two rounded
teaspoonfuls of baking powder, and 1½ tablespoonfuls of
melted (but not hot) butter. These should be beaten well
together, adding the melted butter last. Then bake in gem
pans placed in a hot oven. This quantity will make about
twelve mufﬁns.
“The chief value of the ﬂour lies in its high content
of protein (muscle-forming material) and mineral matter,
one pound of it containing as much protein as two pounds
of meat. Bread made from the soy-bean ﬂour in Germany,
where it is being largely used at the present time, secures
about the same amount of food value as six dollars spent
for meat. The ﬂour seems to have especial value in the
preparation of foods for delicate infants which have difﬁculty
with digesting cows’ milk, and for persons suffering with
diabetic troubles.”
A diagram (p. 7) shows “Products secured from the

crushing of a ton of soy beans by the oil mill, and the
material made from these products.” One ton yields 1,650 lb
of meal, 32 gallons of oil, and 120 lb of trash and moisture.
From the meal one can make food (human and animal),
fertilizer, and celluloid. The human food can be macaroni,
ﬂour, sauce, milk, cheese, coffee, and lard. From the oil one
can make food (cooking oils, butter [margarine?]), paints,
enamels, blown oil (linoleum, India rubber substitutes,
varnishes), and soap stock (soaps, glycerine).
Note: This is the earliest English-language document
seen (Aug. 2016) that contains a diagram of this type.
Address: Chief, Div. of Agronomy, North Carolina Agric.
Exp. Station.
517. Davenport, Eugene. 1916. Principal lines of work.
Illinois Agricultural Experiment Station, Annual Report
29:1-18. For the year ended June 30, 1916. See p. 11-13.
• Summary: The section titled “Agronomy” states (p. 13):
“Among the crop production experiments there is being
continued the testing of varieties of our more important ﬁeld
crops–corn, oats, wheat, potatoes, and soybeans.”
“’In cereals the work embraces the isolation of more
productive strains of improved quality in wheat and oats.
Among the forage crops corresponding work is under way
with red clover, soybeans, and alfalfa. The fundamental
heredity studies by Mendelian analysis, with reference
to unit characters in corn, are being continued,” “... a
special investigation of the soybean has been taken up with
particular reference to the variability in its composition and
with the idea, thru selection, of adapting it to certain possible
industrial uses.” Address: M.Agr., LL.D., Director of the
Station, Urbana, Illinois.
518. Sornay, Pierre de. 1916. Green manures and manuring
in the tropics, including an account of the economic value of
leguminosæ as sources of foodstuffs, vegetable oils, drugs,
etc. Translated from the French by F.W. Flattely. London:
John Bole, Sons and Danielson, Ltd. xvi + 466 p. Illust. 26
cm. [12 soy ref]
• Summary: This book is dedicated “To my esteemed Master
and Friend M.P. Bonâme. A token of deep gratitude and
sincere admiration.” It “was awarded a gold medal by the
Société Nationale d’Agricole de France.” The translator
is from the International Institute of Agriculture, Rome,
and the Dep. of Zoology, University College of Wales,
Aberystwth. In the introduction H. Pellet states (p. viii)
“M. de Sornay, who for a number of years has been a
member of the Agronomic Station of Mauritius, had already
published, some time ago, in the Bulletin of the Station, a
short treatise on the Leguminosæ.” This volume is a major
expansion of that work. The author was one of the ﬁrst to
study intercropping of sugar cane with legumes. Working in
Mauritius, he found that legumes used in mixed cultivation
with sugar prevented the growth of weeds and retained the

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 262
soluble salts which would have been washed away by rain.
A trailing variety of peanut was used. He also suggested
soybean as an intercrop because “it does not interfere in
any way with the small canes; the soybean may be used
on a mixed cultivation and may even be sown in two rows
in interspaces of canes” (p. 184). Also includes concise
information about the cultivation and yield of soybeans.
Chapter 1, “General remarks” (p. 1-9) begins: “The
family of the Leguminosæ, which numbers not less than
7,000 species distributed over every portion of the globe,
contains, according to Van Tieghem, 430 genera.” “The
Leguminosae are generally divided into three great subfamilies: Cæsalpineæ, Mimoseæ, and Papilionaceæ.” The
ﬁrst two sub-families prefer tropical climates, whereas the
Papilionaceæ “adapt themselves to every climate and are
found distributed from the Equator [Ecuador] to the Poles.”
The Papilionaceæ are divided into eleven tribes; a table
shows these and the subtribes or genera they contain. The
genus Glycine is in the tribe Phaseoleæ, subtribe Glycina.
Chapter 2 is an “Account [history] of the theories on
the absorption of nitrogen from the air by the leguminosæ.”
Chapter 3 (p. 9-46) is a “Description of the various
leguminous plants of agricultural value.” The 37 species
discussed include the peanut (p. 47-70), Bambarra groundnut or Voandzou (p. 70-72, native of Madagascar), pois carré
[winged bean] (Psophocarpus tetragonolobus), and Soja, or
Soy bean (p. 182-92).
The rambling treatment of the soy bean discusses bits
and pieces of its history, botany, and yields in India, South
Africa, and Mauritius. Nineteen tables show its composition.
Concerning uses: “The seed of the soy bean is eaten as a
vegetable by the majority of Chinese and Japanese, and they
make numerous other uses of it.” The chief ones are: Soy
milk, soy cheese [tofu], and shoyu. “The roasted seeds of
the soy bean are used in the United States and Switzerland
as a substitute for coffee. Not containing any starch, these
breads are used in the manufacture of breads and biscuits
for people suffering from diabetes. They are found on the
European market... The seeds are pressed in order to extract
the oil, the oil resulting from the ﬁrst expression being used
in the manufacture of soap, whilst that from the second is
used as machine oil. The cake is given to cattle mixed with
other nutriments of lower nitrogen content. The trade in soy
has increased considerably during the last ﬁve years.” Trade
statistics (exports of soy beans from Manchuria and imports
to Europe) and prices on the London market (of soy beans,
oil, and cake) are given.
Chapter 7, “Starch in the leguminosæ” (p. 246+)
discusses the “Characters of the principal starches in the
Leguminosæ.” It contains an illustration (line drawing) of
the starch in Soja hispida (Fig. 42, p. 251), and a description
(p. 255) as follows: “Soja hispida.–Soy contains very little
starch. The shape of the grains is fairly uniform, whilst
their size is very variable. All the grains polarize clearly.

The hilum is linear, occasionally stellate, but of rather rare
occurrence. The striations are only visible at the edges
and are very close together. Starch only very slightly
homogeneous.” Address: Chemist, Ex-Asst. Director of
the Station Agronomique of Mauritius, Laureate of the
Association des Chimistes de Sucrerie et de Distillerie de
France et des Colonies, Laureate of the Société Nationale
d’Agriculture de France.
519. SoyaScan Notes. 1916. Chronology of Procter &
Gamble and Buckeye’s work with soybeans. 8 July 1993.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: 1901–Procter & Gamble (P&G) establishes
and incorporates the Buckeye Cotton Oil Co. They leased an
oil mill and put it under the Buckeye Cotton Oil Company
name. The buckeye is the ofﬁcial Ohio state tree. During its
early years, Buckeye crushed cottonseeds.
1911–P&G introduces Crisco shortening–a
revolutionary new product. “The name Crisco was derived
from the words CRYStalized Cottonseed Oil. P&G needed
the oil for Crisco, Ivory Soap, and other products. Then they
had to ﬁnd a market for all the cotton linters (the fuzz of
short ﬁbers) stuck to the cottonseeds. So P&G started selling
cotton linters (cellulose) to many different companies.
1916–By this year P&G was using soybean oil in soap.
1929–Buckeye Cotton Oil Co. purchases a mill at
Louisville, Kentucky, and in the spring of 1931 Buckeye
crushes Procter & Gamble’s ﬁrst soybeans, using expellers,
at this mill in Louisville.
1935 Oct.–Buckeye starts crushing soybeans at the
Binghampton mill in Memphis, Tennessee.
1939–P&G orders a solvent extraction unit for
processing soybeans from Hansa-Muehle in Germany. But
it was sitting at the docks in Hamburg, Germany, when
World War II broke out in 1939. Because of the blockade
it never left Germany. So P&G went to the French Oil Mill
Machinery Company in Piqua, Ohio, to have a similar unit
designed and built to Buckeye’s speciﬁcations.
1941 Feb.–Buckeye ﬁnally begins processing soybeans
at Louisville, Kentucky, using solvent extraction, after a
year’s experimental work. Then during World War II, when
the cotton crop declined, there was still enough demand for
cellulose, that P&G bought large acreages of southern wood
pine to use for its pulp. But since Buckeye’s primary job was
crushing oilseeds, P&G decided to have Buckeye switch
from crushing cottonseeds to crushing soybeans, primarily to
supply Procter & Gamble with soybean oil for food products
such as Crisco.
1946–P&G introduces Tide, the most successful of its
new line of detergents. Research on detergents increases.
1948–Buckeye starts solvent extraction of soybeans at
New Madrid, Missouri.
1949 Sept.–Buckeye is crushing soybeans at Raleigh,
North Carolina. During the 1950s the company continued
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studying cleaning compounds and detergents.
1946-47–Procter & Gamble starts using industrialgrade soy protein isolate, made at their Louisville plant, in
the wall cleaner named Spic and Span. Spic and Span was
launched in the 1930s by the Spic and Span Co. of Saginaw,
Michigan. It was operated by two ladies who developed the
recipe (which contained glue) in their kitchen and patented
the process. P&G bought the company in 1945, right after
World War II. At that time the front panel of the box read:
“The perfect cleaner for all painted and varnished surfaces.
No rinsing. No wiping. P&G introduced a new, improved
formula in about 1950–”Cleans extra fast yet extra kind
to hands”–but no ingredients were listed on the box. In
the fall of 1946, Procter & Gamble needed a raw material
to use in the new formula of Spic and Span. It was found
that a protein product that could be made from soybeans at
Louisville would supply this demand. As a result, a unit for
making industrial-grade isolated soy protein was erected
at the Louisville mill. This adequately took care of Procter
& Gamble needs. “After a few years, the Spic and Span
formula was changed again so there was less need for this
protein product and it was necessary to develop outside
markets where it was used largely as a substitute for casein
in the paper trade.”
1952–1953. Two technical bulletins dated from these
two years state that this isolated soy protein is now named
Buckeye Protein. It is used for paper coatings, sizings, ﬁreﬁghting foam, adhesives, water-dispersible paints, etc.
1958 July.–The name Buckeye Cellulose Corp. starts to
be used in place of the previous Buckeye Cotton Oil Co. in
connection with P&G’s soybean processing activities.
1958 Dec. 10–Ralston Purina Co. ﬁnalizes the purchase
of mills (located in Louisville, Kentucky; New Madrid,
Missouri; Memphis, Tennessee; and Raleigh, North Carolina)
from P&G/Buckeye. Ralston Purina wanted to expand its
mixed feed operations. By 1958 the increasing importance
of soybean meal for animal feed has made it desirable for
soybean crushers to enter the mixed animal feed business.
That was not Buckeye’s or P&G’s kind of business, so it
became sound business policy P&G to buy soybean oil on
the open market and to dispose of the facilities for crushing
soybean seeds.
Note 1. In Oct. 1962 Ralston Purina produced its
ﬁrst commercial edible isolated soy proteins (under the
Edi-Pro brand) in this Louisville plant using technology
largely developed by Frank Calvert and Robert Boyer
when they worked as researchers for Henry Ford. By 1976
Ralston Purina was the world’s leading manufacturer of
edible isolated soy proteins–and this plant, purchased
from Buckeye/P&G, was their ﬂagship plant in America.
1955 Sept.–Buckeye is crushing soybeans at Little Rock,
Arkansas; Wilson, Arkansas; and Greenwood, Mississippi.
1958.–Buckeye is crushing soybeans at Memphis,
Tennessee (Hollywood mill) and Augusta, Georgia.

1978 Sept.–Buckeye Cellulose Corporation is still a
member of the National Soybean Processors Association;
it crushes soybeans in its mills at Little Rock, Arkansas;
Augusta, Georgia; and Memphis, Tennessee (Hollywood mill
at 1355 Lynnﬁeld Road).
1992–P&G sells the Buckeye Cotton Oil Co., dividing
it into several parts. Several of the cellulose processing
operations (P&G Cellulose) are sold to Weyerhauser, and
Bob Cannon, a retired P&G executive who used to run
Buckeye, sets up a group that buys the Memphis operation.
Bob, who lives in Memphis, has been with Buckeye for
about 30 years.
The company’s ﬁles in Memphis (Phone: 901-320-8100)
are probably much more complete on soybean operations
than those in Cincinnati. Another good person to contact
would be Walter L. Lingle, Jr., who was president of
Buckeye in 1958 at the time it sold 4 mills to Ralston Purina.
He lives in Cincinnati and has a “perfect memory” (Ofﬁce
phone: 513-621-4525). He set a lot of P&G’s international
operations.
Note 2. This information was compiled with great help
from Ed Rider (Corporate Archivist) and Diane L. Brown
(Archivist), Procter & Gamble Co., P.O. Box 599, Cincinnati,
Ohio 45201-0599.
520. Toch, Maximilian. 1916. The chemistry and technology
of paints. 2nd rev. ed. New York: D. Van Nostrand Company.
366 p. Illust. Index. 24 cm. [3 soy ref]
• Summary: A table (p. 195) gives the composition of the
following varieties of soya beans: Austin, Ito San, Kingston,
Mammoth, Guelph, Medium Yellow, and Samarow. The
author has found, through experiments, that soya bean oil
made from the cold pressed seeds of the following varieties
is as pale as raw linseed oil and gives good results as a paint
oil: Haberlandt, Austin, Habaro, Ebony, Meyer, and Ito San.
A second table (p. 198), based on results from the Toch
Brothers research laboratory, gives physical and chemical
constants of soya bean oil from eight varieties: Meyer,
Peking, Haberlandt, Farnham, Taha, Mammoth, Edward, and
Shanghai. The variables are: Seed color, color of oil, speciﬁc
gravity at 15ºC, acid value, and iodine value. Values for
reﬁned linseed oil are also given.
Cold pressed soya bean oil, when made from the
appropriate soya bean varieties, heated to 500ºF and blown
with dried air for 5 to 7 hours, thickens exactly the same as
linseed oil and attains a speciﬁc gravity of 0.960 or greater.
Cobalt drier will, under many circumstances, dry even soya
bean oils that are unsuited for paint purposes. Cobalt Tox
Tungate, ﬁrst prepared by the author, is probably the ideal
drier for soya bean oils.
“Blown and thickened soya bean oil is already used by
a number of the linoleum and table oilcloth manufacturers,
and for printing ink purposes it presents some advantages.
For the manufacture of enamel paints heavy bodied soya
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bean oil produces most beautiful results, and as perhaps 95
per cent of all enamel paints are used for interior decorative
or protective purposes in this country its use should be
encouraged” (p. 201).
“At the time of writing linseed oil is quoted at 75 cents
per gallon and soya bean oil at 55 cents per gallon. As soon
as thousands of acres shall have been planted with soya
beans, the proper machinery installed, and the sale for the
cake and the silage arranged, soya bean oil will sell at from
25 to 35 cents per gallon...” (p. 201-02). Address: 320 Fifth
Ave., New York City, New York.
521. Woodroffe, Joseph Froude; Smith, Harold Hamel. 1916.
The rubber industry of the Amazon and how its supremacy
can be maintained. London: Fisher Unwin Ltd.; Bale, Sons &
Danielson, Ltd. xlviii + 435 p. Illust. Index.
• Summary: Title page: This book is based on the experience
of Joseph F. Woodroffe, author of “The Upper Reaches of the
Amazon,” edited and with additions by Harold Hamel Smith,
editor of Tropical Life. Note: Woodroffe does not mention
soya beans in his book, but Smith mentions and recommends
them repeatedly as a valuable new crop for Brazil.
Pages 122-23: Brazilians should clear new ground and
plant young rubber trees. “The ground round about the new
shoots should be kept clear of weeds, &c., by a judicious
planting of sweet potatoes, soya beans, groundnuts, or other
suitable pasture grasses. This is really the only practical
and proﬁtable method of raising plantation rubber along the
Amazon.”
Chapter 10, titled “The Japanese as planters, artizans,
&c.” recommends attracting both Japanese and Chinese to
Brazil to raise rubber trees, soya beans, and rice (p. 163-64).
“... the introduction of the Orientals to the Amazon region
would ensure her rapidly becoming one of the world’s chief
producers, and not of rice only but of soya beans and other
foodstuffs as well” (p. 176).
The Chinese have a great love of progeny (which has
led to over-population in many large districts), and they are
very hard working. “All these circumstances combine to
make the Chinese frugal and thrifty and so cause them to
be even more ideal as a colonizing and populating people
in Brazil. Again, rice is cultivated by them, in face of great
natural disadvantages, on a scale which no other race has
attempted, and I have more faith in the rice ﬁeld and soyabean gardens for resuscitating the people of Brazil and its
various industries than all the ‘Defesas’ ever thought of. Like
the Japanese, and perhaps more so, they are practised in all
branches of farming and agriculture,...” (p. 188).
An industry of wood-pulp and paper-making would be
very proﬁtable along the Amazon. After the unwanted brush
and shrubs are removed, ground-nuts, soya-beans, maize,
sugar, cotton, etc. could be planted (p. 249).
“If in choosing a site for extensive cultivation one
of these large playas, as the sandbanks are called, were

selected, huge quantities of mandioca [cassava], maize, soya
and other beans, ground-nuts, and other quick crops could
be grown without any of the charges incidental to clearing
ground;...” (p. 265).
“Then we come to soya-beans (Glycine hispida), which
have already been tried in the neighbourhood of Manaos
[Manaus, Brazil] and are doing well, whilst the Review
of River Plate, some time back, was recommending its
cultivation in Argentina, urging as a reason for so doing that
present supplies are not equal to the demand. Acclimatized
seed gave 869 lb. to the acre (in Argentina), and I understand
that the bean can be harvested there within 110 to 115 days
after sowing, against 150 to 180 days in Manchuria.
“’For the following reasons,’ wrote my friend, Mr. E.
H. Heron [of Mozambique], who has had great experience
in the production and introduction of economic products in
several tropical centres, ‘the soya-bean has, during the past
few years, since the Russo-Japanese War in particular, risen
from comparative insigniﬁcance in European countries to
being a product of great importance. The beans contain a
high percentage of oil, which can be used for edible purposes
or in the manufacture of soap; whilst the residue is used in
the manufacture of cattle cake and meal. As a fodder plant
it is rich in nitrogen, albuminoids and fat, and is fed in the
green state as hay and silage. Under favourable conditions
the plant may reach a height of 4 ft. or more, rising 3 to 5
ft. high, as a rule, and bears proliﬁcally, say 1,100 to 1,600
lb. per acre, whilst at the Government Experimental Farms
in South Africa an output as high as 2,000 lb. has been
recorded, a good average yield of pods per plant being forty,
whilst some are said to yield 100 pods. As a forage crop
it gives, under favourable circumstances, 12 tons of fresh
fodder to the acre, but since there are supposed to be over
300 varieties, it behoves [behooves] the planter to see that he
secures the one most suited to his soil, climate, &c., putting
down experimental plots here and there, in the ﬁrst place.’”
“A report was issued in 1913 by the Trade
Commissioner of the Government of the Union of South
Africa, with a view of encouraging the cultivation of this
useful crop out there. It would be a good thing for Brazil
to secure a copy of this and, translating it into Portuguese,
have it widely distributed throughout the Republic. Anything
and everything contained in its seven pages (foolscap
size) is worth noting, and at the same time it gives enough
information for anyone to start on.”
“Stock-raisers of cattle, pigs, poultry, &c., will ﬁnd both
soya-beans and ground-nuts of great value as a feed, either as
a green forage or as cake or meal. Both, and especially soyabeans, can be grown satisfactorily with maize, and if grown
for silage the two can be cut together. The percentage of the
oil (in soya-beans) varies greatly: some talk of as low as 10
per cent., others of over 20 per cent., but with 12 per cent. to
15 per cent. its cultivation should still pay well” (p. 316-19).
Soya beans are also mentioned in passing on pages 324 and
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347.
522. Weekly News Letter (USDA). 1917. Soy bean useful
crop. May be utilized in greater number of ways than almost
any other agricultural product. 4(27):3. Feb. 7. [1 ref]
• Summary: “The soy bean... may be utilized in a greater
number and a greater variety of ways than almost any other
agricultural product...
“In Japan the soybean forms one of the most important
articles of food in use. It is one of the principal ingredients
in the manufacture of shoyu (soy sauce), miso (bean cheese),
tofu (bean curd), and natto (steamed beans). The beans are
eaten also as a vegetable and in soups; sometimes they are
picked green, boiled, and served cold with soy sauce, and
sometimes as a salad. A ‘vegetable milk’ is also produced
from the soy bean, forming the basis for the manufacture
of the different kinds of vegetable cheese. This milk is used
fresh, and a form of condensed milk is manufactured from
it.”
In several European countries and to some extent in
America, soy-bean “ﬂour enters largely as a constituent in
many of the so-called diabetic breads, biscuits, and crackers
manufactured as food specialties.
“Soy-bean milk... has been produced in small quantities
in the United States, and recently a factory has been
equipped to make this product.” In Europe and America
soybeans are roasted to make “an excellent substitute for
coffee. In Asia the dried beans, especially the green-seeded
varieties, are soaked in salt water and then roasted, this
product being eaten after the manner of roasted peanuts.”
Soy-bean meal (for use as a stock feed) and soy-bean oil
are also discussed. “In addition to its availability as a food,
soy-bean oil has found important uses in the markets of the
world for making paints, varnishes, soaps, rubber substitutes,
linoleum, waterproof goods, and lubricants. It is also used
in the Orient for lighting and in the manufacture of printing
ink.”
Reprinted in Jersey Bulletin and Dairy World 36:323.
Feb. 28; Ohio Farmer 139:377. March 10; and Journal of
Home Economics 9:183-4. April. Address: Washington, DC.
523. Engineer (The) (London). 1917. The production and
industrial employment of vegetable oils. 123:123. Feb. 9;
123:147-48. Feb. 16.
• Summary: Describes the production of vegetable oils
from a mechanical point of view with much detail on
processes of extraction and reﬁning of oils. The second
installment (p. 147-48), which lists the principal vegetable
oils and summarizes their sources, characteristics and chief
uses, includes soya bean oil. The soya bean “and the oil
its yields were almost unknown in Europe until the RussoJapanese war. The oil in Europe now rivals that obtained
from the cotton seed, while the cake, on the Continent at
least, is contesting the position as a food for milch cows

held by linseed and cotton seed cake. The oil belongs to
the semi-drying class, and is used for edible purposes, as
an illuminant, in soap-making, and in the manufacture of
linoleum. The bean contains about 18 per cent. of oil, and in
the press yields from 10 to 13 per cent.”
Numerous illustrations and diagrams are given for the
machinery and processes used various oils.
524. Oil, Paint and Drug Reporter. 1917. Market for other
vegetable oils. Prices highest in years–Production increased–
Soya imports enormous. 91(7):74-75. Feb. 9. Annual
review–Extra edition.
• Summary: The section titled “Soya bean oil” begins (p.
75): “Imports of soya bean oil into the United States for the
calendar year amounted to approximately 250,000 barrels,
the largest in the history of the trade. In 1915 the total
importations amounted to but 50,000 barrels, and in 1914
the arrivals were even smaller. The tremendous increase in
imports during 1916 was inspired by the shortage in fats and
vegetable oils and the entire quantity was readily absorbed,
consumers paying comparatively high prices for the material.
Practically all of the oil imported came from Japan. Owing
to the success of the 1916 season even greater quantities
will be shipped to these shores over the coming year. Trade
authorities predict that in 1917 the importations of soya bean
oil will amount to approximately 500,000 barrels.”
Heavy speculation in this commodity was a factor in the
large imports and high prices. “The shortage in the supply
of cottonseed oil made consumers look around for other oils
and fats to fulﬁll their needs. Soya bean oil, being the lowest
in price of all competing oils, importers and consumers
immediately took advantage of the situation. Owing to
the unusual conditions prevailing in the freight market
arrangements were entered into whereby large shipments
could come to this country via Seattle [Washington]
and other Paciﬁc coast points. This arrangement proved
satisfactory, especially to Western consumers. The
soapmakers were the principal buyers, but large quantities
also were taken by manufacturers of edible oils and lard
compound. Through the perfection of the hydrogenation
process lard compound makers were enabled to consume
large quantities.”
“The year opened with soya bean oil quoted in the
New York market, spot delivery, at 7.75@8c. per pound,
in barrels.” The price rose steadily during the year and “in
December sellers were asking from 11½c. [cents] to 12c.
per pound, cooperage basis, spot delivery” [= available for
immediate delivery after sale].
“Early in the year paint makers bought soya sparingly,
owing to the comparatively low market [price] for linseed
oil.” But demand increased in the fall, as linseed oil prices
rose.
A table shows the high and low prices for soya bean oil
(per pound in barrels) each month from Jan. 1914 to Dec.
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1916.
525. Paint Manufacturers’ Association of the U.S.,
Educational Bureau, Scientiﬁc Section, Bulletin. 1917.
Inspection report on Washington paint oil tests and
Washington cement paint tests. No. 53. 40 p. Feb.
• Summary: Preface by Henry A. Gardner. Two long tables
show observations on the exposures made at The Institute of
Industrial Research, Washington, D.C. Soybean oil paints are
included.
Table 1 (p. 3-22) gives the results of 48 wood (white
pine) panels painted white. For each panel is given the paint
formula, color, chalking, checking, general ﬁlm condition,
and remarks. Each panel typically has 3 years of painting
(1912-1914), and two years of repainting. Formulas using
soya bean oil: 100% soya bean oil (p. 4). 50% raw linseed
oil and 50% soya bean oil (p. 8). 75% raw linseed oil and
25% soya bean oil (p. 12). 50% raw linseed oil, 25% soya
bean oil, and 25% menhaden oil (p. 15). 50% raw linseed
oil, 25% soya bean oil, and 25% treated tung oil (p. 15).
50% blown linseed oil and 50% soya bean oil (p. 16). 25%
raw linseed oil, 25% soya bean oil, 25% menhaden oil, and
25% treated tung oil (p. 16). 25% raw linseed oil, 25% soya
bean oil, 25% menhaden oil, and 25% corn oil (p. 16). 25%
raw linseed oil, 25% soya bean oil, 25% menhaden oil, and
25% cottonseed oil (p. 17). 25% raw linseed oil, 25% soya
bean oil, 25% menhaden oil, and 25% rosin oil (p. 17). 25%
raw linseed oil, 25% soya bean oil, 25% treated tung oil, and
25% rosin oil (p. 17), etc.
Table 2 (p. 25-40) gives the results of cement paint tests.
These paints consist of a pigment (ca. 70%) plus vehicle (ca.
30%). Major pigment ingredients include lithopone, zinc
oxide, whiting, sublimed blue lead, blanc ﬁxe, etc. Soya bean
oil appears on p. 30. Address: Philadelphia, Pennsylvania.
526. McClelland, C.K. 1917. Farms and farmers: The soy or
soja bean. Atlanta Constitution (Georgia). March 4. p. A8.
• Summary: An overview of the soy bean, long cultivated
in China, Japan and Manchuria, and recently imported in
large quantities to the USA and Europe to make oil and
“soy bean cake” (also called “soy cake”). “The oil is used as
salad oil, in the manufacture of butterine [margarine], lards
and greases, fancy inks, white enamel and water-prooﬁng
compounds. It contains about 10 per cent glycerine, which
is taken out as a by-product in the manufacture of soap...
The oil is better than linseed oil for white enamel as it does
not yellow with age or when used on interiors where there is
little light.”
“Third crop offers another opportunity to southern
farmers to diversify and to the oil men to secure another
material for pressing in their mills during the season when
there is a scarcity of cotton seed.”
Also discusses growing soy beans for seed, hay, pasture
and silage. Address: Editor & Prof., Experiment, Georgia.

527. Christian Science Monitor. 1917. Soya bean oil from the
Orient. March 17. p. 19.
• Summary: “Tacoma, Washington–Soya bean oil from
Japan, worth $2,000,000, has been received in two cargoes
and forwarded to one of the large soap manufacturers of
the country by a special train of 30 tank cars. Soya bean
oil, which is growing in favor with soap manufacturers
in America, is used in England as part of the process of
manufacturing lard, or is used without being mixed as a lard
or cooking oil. The consignment just shipped is the largest
ever received in the United States.”
528. Wall Street Journal. 1917. Oil from Orient. March 17.
p. 2.
• Summary: Except for a slight difference in title, this
article is identical to that published on this same date in the
Christian Science Monitor (p. 19).
529. Morse, W.J. 1917. Soy beans in the cotton belt. USDA
Cooperative Extension Work in Agriculture and Home
Economics, States Relations Service No. A 85. 7 p. S.R.S.
Doct. 43. Ext. S. Originally published in Jan. 1915 under the
same title as a USDA Ofﬁce of the Secretary Special.
• Summary: Contents: Introduction. Adaptations. Soil
preparation. Fertilizers. Inoculation. Seeding and cultivation.
Rotations. Mixtures. Varieties. Soy beans for hay. Soy beans
for pasture. Soy beans for soiling. Soy beans for ensilage.
Soy beans for seeds. Storing soy beans. Value for human
food. Soy-bean oil and cake.
“This circular is intended especially for farmers in the
cotton belt who desire to diversify their farming by partly
replacing cotton as the sole money crop with other proﬁtable
crops.”
“The soy bean, called also soya bean, soja bean, and, in
North Carolina, stock pea, is an erect, rather hairy, summer
legume, resembling somewhat the common ﬁeld bean, but
usually much taller and not twining...
“Although the soy bean as an article of food has
attracted attention from time to time in the U.S., thus far it
has been used but little. The beans contain only a trace of
starch and are highly recommended as a food for persons
requiring a food of low starch content. The numerous ways
in which the bean can be prepared as human food should
encourage its greater use. The dried beans may be used
like the ordinary ﬁeld or navy bean in baking or in soups.
When prepared in either of these ways the beans require a
somewhat longer soaking and cooking. The immature bean
when from three-fourths to full grown compares favorably
with the butter or lima bean. Roasted and prepared soy beans
make a substitute for coffee which has been found pleasing
to those fond of cereal beverages. In Asiatic countries the
dried beans are soaked in salt water and then roasted, this
product being eaten after the manner of roasted peanuts.
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Soybean meal or ﬂour may be used as a constituent of
biscuits, mufﬁns, and bread, or in any recipe in which corn
meal is used. In the various preparations one-fourth or onethird soy bean ﬂour or meal and the remainder wheat ﬂour
are recommended.”
Note: This is the earliest English-language document
seen (June 2009) that uses the term “immature” in
connection with green vegetable soybeans. Address:
Scientiﬁc Asst., Forage-Crop Investigations, USDA Bureau
of Plant Industry, Washington, DC.
530. Williams, C.G.; Park, J.B. 1917. Soybeans: Their
culture and use. Ohio Agricultural Experiment Station,
Bulletin No. 312. p. 577-600. March. [3 ref]
• Summary: This bulletin consists of two articles: “Soybean
Culture” by Williams, and “Uses of Soybeans” by Park. The
latter, which contains extensive information on soyfoods,
is an extract of Park’s paper titled “Soybeans as Human
Food. Palatable Dishes Made from a Comparatively New
Legume”; it was printed in Ohio Agricultural Experiment
Station Monthly Bulletin 2(9, whole no. 21):299-303. Sept.
1917.
Contents: I. Soybean culture. Introduction: Production
in Ohio, place. Climate and soil requirements: Climate, soil,
fertilizers, inoculation. Seeding and cultivation: Seed bed,
time of seeding, manner of seeding, depth seeding, rate of
seeding, cultivation. Harvesting: For hay, for silage, for seed
(“The best implements for cutting soybeans for seed are the
mowing machine with side-delivery attachment, the self-rake
reaper and the grain binder.”), threshing. Varieties: For seed
production, for hay. The effect of soybeans in crop rotations.
Tables show: (0) Acreage planted to ﬁve legumes
in Ohio. Red and alsike clover: 880,676 acres (No. 1).
Soybeans: 4,921 acres (No. 4). (1) Rate of seeding and yields
of soybeans in Ohio from 1909 to 1916. Best rate–3 pecks/
acre–gave 6-year average yield of 3,540 lb/acre of beans. (2)
Description of 25 varieties: Amherst, Auburn, Cloud, Ebony,
Elton (Chestnut)* (* = The Elton was ﬁrst sent out by the
U.S. Department of Agriculture under the name of Chestnut),
Habaro, Hollybrook, Ito San, Ito San 17268, Manchuria,
Medium Green, Mongol, Mikado, Ohio 7491, Ohio 7496,
Ohio 9001, Ohio 9016, Ohio 9035, Ohio 9100, Ohio 9110,
Sable, Shingto, Taha, Wing’s No. 1, Yosho. The ﬁve highest
yielders of grain are: Ohio 9016 (29.22 bu/acre, 5 year
average), Ohio 7496, Elton, Ito San 17268, and Shingto.
(3) Yields of grain and straw of these 25 varieties. (4)
Variety tests at the county experiment farms (yields of 8
varieties). (5) Soybean hay test (yields of 10 varieties, 19121916). (6) Wheat yields following crops of corn, soybeans
(the highest), potatoes, or oats.
Part II. Uses of soybeans. Introduction. Use for animal
food: Hay, grain, soiling crop. Special uses and products:
Soybean meal, soybean oil. Use for human food: Soy sauce,
soybean milk, use of the whole beans.

Concerning soymilk and tofu (p. 300): “If a small
amount either of acid or of magnesium or calcium salts is
added to the liquid [soybean milk], or if it is allowed to stand
until sour, a curd is formed which settles out, leaving a clear,
yellowish, watery liquid. The grayish white curd can be
drained, pressed and eaten like cottage cheese. When salted
and fried it is palatable, and can be used as a salad. This bean
curd is the tofu which is so extensively eaten in the Orient. It
is made fresh every day, and is as staple an article of diet of
Oriental peoples as bread is of ours. As used by the Japanese
these cakes contain 83 to 88 percent of water, 7 to 11 percent
of protein and 4 to 5 percent of fat.”
Concerning use of the whole beans: “When properly
roasted and prepared, the ripe soybean makes a good
substitute for coffee, equal to many of the cereal preparations
on the market” (p. 302).
Photos show: (1) A soybean plant with its leaves
removed to show pods (front cover). (2) A ﬁeld of soybeans,
with about half the leaves fallen, ready to be cut for seed
(opposite p. 581). (3) Root system of a soybean plant with
“numerous nodules in which nitrogen-ﬁxing bacteria live”
(p. 583).
Tables show: (7) Percentage composition and
digestibility of soybean meal (pressed, or extracted) and
other foodstuffs [oil meals and feed grains] for comparison.
(8) Quantity and value of imports of soybeans, soybean cake,
and soybean oil into the United States, 1910-1915.
Bar charts show (p. 600): (1) Pounds of digestible
protein in 100 pounds of 14 food materials; soy beans are
highest at 28.3 lb. (2) Pounds of digestible protein and
digestible carbohydrate that one dollar will buy in the form
of the same 14 food materials; in the form of soy beans,
it will buy the most digestible protein (9.43 lbs at 3 cents/
pound) and the 4th most digestible carbohydrate (after corn
meal, rice, and wheat ﬂour). Address: Wooster, Ohio.
531. Li, Yu-ying. 1917. Procédés et dispositifs pour la
transformation intégrale du soya [Processes and technology
for the transformation of whole soybeans]. Chemisch
Weekblad 14(15):348-51. April 14. Included within a longer
paper in this journal by de Waal, p. 344-56. [Fre; dut]
• Summary: This lecture, delivered in French on 11 Nov.
1911, includes a description of an interesting, complex
diagram showing the basic processes by which the many
food and industrial uses of the soybean are created. “In the
soybean industry, it is not only the whole seed / bean which
constitutes the usable raw material, but also its derivatives
such as soy ﬂour, milk, etc., and even the by-products
(cakes), which can, themselves, serve as the basis for a
large number of products.” A table (p. 349) shows these
raw materials in ﬁve degrees: 1st. Whole soybeans. 2nd.
Dehulled soybeans, cellulose/ﬁber, cakes, oil-rubber, milk,
cakes. 3rd. Flour, cakes, oil, milk, cakes. 4th. Flour, milk,
cakes, casein (caséine), ﬂour. 5th. Casein, ﬂour. “These
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ﬁve groups are composed of 19 products which can be
considered as the raw materials which derive from a series of
transformations leading up to the complete utilization of the
bean.
“The course of operations to obtain the announced
products comprises the following phases which are
represented in ﬁgure 1.
“Dehulling of the beans. Grinding of the dehulled
product, of oilcakes (tourteau d’huilerie), cakes for [soy]
dairy production (tourteaux de laiterie), of casein.
“Pressing to obtain oil, or to obtain sojalithe (an
industrial soy casein resembling ivory or horn).
“Drying of the casein, of the soymilk cake [okara]
(tourteaux de lait), of the powder for preserves (conﬁture)
[such as chestnut cream (crème de marron)].
“Cooking for the production of preserves, or for making
sauce.
“Roasting / grilling for the manufacture of [soy]
chocolate or [soy] coffee.
“Wet-grinding to obtain milk [from soybeans], or to
obtain milk from okara (lait provenant de tourteaux).
“Fermentation for the manufacture of sauce [jiang or soy
sauce], cooked soybeans, or milk.
“Concentration for the manufacture of milk, [okara]
(torteaux de lait), or sauce.

“Desiccation / drying to obtain powdered [soy] milk,
powdered [soy] milk cake [okara] (poudre de lait de
tourteaux), powdered soy sauce.
A chart (ﬁg. 2, p. 350) describes the progress and
combination of different necessary operations to obtain these
products.
“You can see that the soybean is ﬁrst dehulled so that it
can be cooked or ground either dry or with the addition of
water. The dry-ground products, made into ﬂour, are used for
baking, pastry-making, and the fabrication of pasta (pâtes
alimentaires).
“Dehulled soybeans treated by wet-grinding yield
soymilk, which can itself be transformed into fermented
milk, concentrated milk, powdered milk, or it can serve for
the production of fresh or fermented cheeses, of [soy] sauce
(by fermentation), as well as to obtain casein that can be
dried or powdered; by pressing casein one obtains ‘sojalithe.’
The oilcakes [okara] resulting from the fabrication of milk
are pressed and ground and can be used to make casein.
“Soybeans are pressed to obtain oil which can itself
serve as a base to make candles, soaps, paint, artiﬁcial
rubber, etc. Oilcakes remaining as by-products can be ground
to make milk or pulverized to obtain ﬂour.
“Cooked soybeans are also used to make condiments,
fermented [soy] sauce, liquid sauce, solid [sauce], [sauce]
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concentrated into a paste or in dry powder. Cooked soybeans
are also used to make pasty preserves (conﬁtures pâteuses) or
in powder.
“Cooked and grilled soybeans again serve to make [soy]
coffee and chocolate.” Address: Seine, France.
532. Waal, A.J.C. de. 1917. Over soja-producten [On soy
products]. Chemisch Weekblad 14(15):344-56. April 14.
(Chem. Abst. 11:2001). [22 ref. Dut]
• Summary: Describes the work done by men in different
countries on various soybean preparations and includes
a paper by Li Yu Ying (cited separately) titled “Procédés
et Dispositifs pour la Transformation Intégrale du Soya,”
including food and industrial uses of soybeans. A complex,
full-page French-language diagram (p. 350) shows the basic
processes by which the many food and industrial products
that can be derived from the soy bean, and summarizes
patents related to many of these. By milling and baking:
soya meal (soja-meel) and soy bread (soja brood). Soya milk
(soja-melk) and Western-style cheeses. Coffee and chocolate
substitutes: Soy coffee (soja-kofﬁe) and soy chocolate (sojachocolade). Pork-butcher products, incl. soy sausages (sojaworst) in which one can use soy cheese (soja-kaas). Soy
protein (soja-eiwit). Worcestershire sauce (Worcestershiresaus). Li is a resident of Seine France. This paper was
presented on 11 Nov. 1911, and published on 20 Jan. 1912.
Note 1. This is the earliest Dutch-language document
seen (March 2001) that used the term soja-kofﬁe to refer to
soy coffee.
Note 2. This is the earliest Dutch-language document
seen (Aug. 2013) that uses the term soja-melk to refer to
soymilk.
Note 3. This is the earliest Dutch-language document
seen (Nov. 2014) that mentions a meat alternative, which it
calls soja worst (soy sausages). Address: s’ Gravenhage (The
Hague), Netherlands.
533. Neue Hamburger Zeitung (Hamburg, Germany). 1917.
Vermischtes. Eine neue Verwertung der Sojabohne [Human
interest: A new way of using the soybean]. April 24. p. 11,
cols. 2-4. [Ger]
• Summary: During this time of war in Germany, the
soybean has come to be used directly as a human food,
as in the case of the so-called Aguma-Mehl [a type of soy
ﬂour]. In most other countries, including America, it has
been used mainly as a fertilizer or as a addition to cattle
feed. However in eastern North Carolina, an entirely new
way of using soybeans has been found... A cottonseed mill
has started to press the oil from soybeans. During the last
half year approximately 100,000 bushels of soybeans have
been used in this way. The oil is used in various ways–in the
manufacture of paints, varnishes, soaps, glycerine (Glyzerin)
and also as an edible oil. A number of the larger oil mills
in the southern United States are planning to follow the

example of this mill in North Carolina.
Note: This same article appears again on page 13 of this
issue.
534. J. of Home Economics. 1917. The soy bean. 9:183-84.
April.
• Summary: “The soy bean, already one of the most
important crops of Asia, promises to take an important place
in the agricultural industry of the United States. It is said that
it may be utilized in a greater number and a greater variety
of ways than almost any other agricultural product. Not only
are the beans, and the oil expressed from them, available as
food, but soy bean oil is used for making paints, varnishes,
soaps, rubber substitutes, linoleum, waterproof goods, and
lubricants, besides its use in the Orient for lighting and other
purposes.
“In Japan the soy bean is one of the principal ingredients
in the manufacture of shoyu (soy sauce), miso (bean cheese),
tofu (bean curd), and natto (steamed beans). The beans are
eaten also as a vegetable and in soups; sometimes they are
picked green, boiled, and served cold with soy sauce, and
sometimes as a salad. A ‘vegetable milk’ is also produced
from the soy bean, not only forming the basis for the
manufacture of the different kinds of vegetable cheese, but
used fresh, while a form of condensed milk is also made
from it. All of these food stuffs are used daily in Japanese
homes, and for the poorer classes are the principal source of
protein.
“Soy bean oil resembles that of cotton seed in many
ways. The meal remaining after the oil is extracted from
the beans has become important during the last few years
as a food of low starch content, and so adapted to the use of
diabetic patients.
“Soy bean ﬂour enters as a constituent into many
of the so-called diabetic breads, biscuits, and crackers
manufactured as food specialties. The ﬂour or meal may
be used successfully in the household as a constituent of
mufﬁns, bread, and biscuits in much the way in which corn
meal is used.
“An artiﬁcial milk like that manufactured in the
Orient has been produced in small quantities in the United
States, and recently a factory has been equipped to make
this product. Such milk may be used for cooking in the
household, and by bakers, confectioners, and chocolate
manufacturers. Such products must, of course, be properly
labeled.
“The soy bean has also been utilized as a substitute for
the coffee bean. When roasted and prepared, it makes an
excellent substitute for coffee.”
535. Nemzek, L.P. 1917. Soya beans as a oil-seed crop. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientiﬁc Section, Circular No. 48. 6 p. May 16. [4 ref]
• Summary: This is the text of an address presented at
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the 21st Annual Convention of the Interstate Cotton Seed
Crushers’ Association, held on 16 May 1917 in Dallas,
Texas. It begins:
“Great progress has been made in promoting the
production of soya beans as an oil-seed crop since, just
about a year ago, I addressed the Mississippi Cotton Seed
Crushers’ Association, in New Orleans [Louisiana], on the
subject of ‘The Soya Bean and Soya Oil.’”
“Only a small quantity of soya beans grown in 1916
were crushed for oil. While the crop was considerably in
excess of that of any previous years, the demand for seed
purposes was enormous. The situation is very well summed
up in the following extract from the Farmville Oil and
Fertilizer Company’s (N.C.) letter dated 3/23/17:
“’The demand for soya beans for planting is heavier than
anybody anticipated this year, and they are selling for two or
three dollars per bushel f.o.b. here for shipment to all parts of
the South and lower valley.
“’It looks like another year there will be plenty beans in
the country, and in a few more years they should be grown
in volume sufﬁcient to amount to something from an oilproducing standpoint.’
“This letter is an example of many which I have
received during the last three months in reply to an inquiry
regarding the crop outlook for 1917.
“Present world vegetable oil, fat and food conditions
indicate that not only will soya oil command a good price,
but that soya meal will ﬁnd application for human food...”
“A number of food products manufacturers have
recently written me on the subject. They are actively engaged
in investigating the matter, but it seems to me that it would
not be amiss for your Association here to adopt a resolution
asking the U.S. Department of Agriculture to begin at once
the careful study of the possibilities of soya meal as a human
food under present conditions, basing their estimation of
available supply on what the production of soya beans is
likely to be.”
“With linseed oil prices today around $1.18 per gallon,
the cotton-seed mills will ﬁnd it extremely proﬁtable to crush
soya beans even after paying the farmer a much higher price
than the 1915 crop was obtainable for. The demand for soya
oil has been increasing by leaps and bounds, and the status
of this oil is rapidly changing from the position that it held as
a substitute to the position of being just as much of a staple
product as the oils with which it in previous years were
merely considered as being in competition, in the nature of a
somewhat unimportant rival.”
“The successful production of soya oil in this country
depends largely on a satisfactory market for the cake, as
such, or in the form of meal. The question is frequently
asked: Is soya cake a good stock food? and very often: Is
the cake or meal poisonous? As a rule, the question is asked
only to gain information, but not infrequently the inquirer is
prompted to ask whether or not the meal or cake is poisonous

because of some indeﬁnite information that has come to him
in some form or other to the effect that soya cake or soya
meal possessed poisonous qualities. It is desirable, therefore,
to get all available information into the hands of those who
are and who should be interested.”
Note: Part of the large demand was caused by World
War I; unrestricted submarine warfare against neutral nations
after Jan. 1917 made shipping by ocean freight dangerous.
Address: Special Technical Representative, Gibbsboro, New
Jersey.
536. Hartford Courant (Connecticut). 1917. The soy bean.
June 12. p. 8.
• Summary: “At last the motive for urging the cultivation
of soy beans has been discovered, it being nothing less than
to increase the available supply of soap. which is doubtless
a praiseworthy purpose. News comes by way of Seattle,
Washington, from which port Mitsui & Co. have shipped in
one lot forty tank cars, each carrying 8,000 gallons of soy
bean oil, to Ivorydale, Ohio, the location of a soap factory
[Procter & Gamble Co., makers of Ivory Soap].
The oil was made in Japan and the shipment is said to be
the shipment is “said to be the largest on record.”
537. Rittenhouse, Anne. ed. 1917. The household: Soy beans,
a vegetable from East. Hartford Courant (Connecticut). June
12. p. 8.
• Summary: “What do you know about soy beans? Not
much, probably. The most that anybody, excepting the food
experts, seems to know is that they are usually served in the
way of sauce with a Chinatown table d’hote dinner.” Some
also know them as a crop that is grown for cattle feeding.
“But it seems to be time that we learned more of these
beans.” “The oil is not only useful for food, but it can also be
used in making soap, linoleum, paints and varnishes.
“The beans are used both fresh and dried. Dried they
may be used much as our army beans are used–soaked
overnight, then cooked with pork for a long time in a slow
oven. Green soy beans may be used in any way in which
lima beans are used.”
“These beans look more like dried green or yellow
peas... They need long cooking, when dried, before they can
be made into soup or baked. They cost about nine cents a
pound.”
538. Millard’s Review (Shanghai). 1917. Commercial notes.
1(2):21. June 16.
• Summary: “As is well known, the soya bean is grown more
extensively in Manchuria than in any other part of the world,
and its by-products ﬁnd their greatest usefulness in Japan,
where the oil is used in the manufacture of sauces, which
are in great demand because of their nitrogenous content,
and supplement rice in the dietary. With the increasing
production of beans in Manchuria and the increasing
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demand for oil in Japan, new factories to express the oil are
being erected in all parts of Manchuria. The latest project
of this kind is being handled by the Mitsui Bussan Kaisha
which will erect a plant costing about ten million yen. After
thoroughly investigating the matter, however, this large
Japanese concern decided that it would be more proﬁtable
to erect the plant in Yokohama than in Manchuria. The cake,
which remains after the oil has been expressed, is in great
demand in Japan as a fertilizer.”
539. Satow, Sadakichi. 1917. Improvements in process
of recovering proteids from vegetable proteid containing
material for use in the industrial arts. British Patent 121,141.
Application date: 28 June 1917. 5 p. Complete accepted: 12
Dec. 1918.
• Summary: The object of this invention is to produce “pure
undenatured proteids from suitable vegetable raw materials
containing them.” Such proteids are transparent and have
other desirable characteristics. The Japanese soya bean is a
particularly rich source of vegetable proteids.
Efforts to utilise these proteids have been hampered
by the fact that the processes which have been used for
extracting the proteids have also extracted deleterious
impurities, or changed the natural state of the proteids. The
use of heat or alcohol can change the natural state and may
cause decomposition. In this new process the soybeans are
crushed, the oil removed by use of a solvent, then the solvent
separated from the oil. The oil-free meal is white or slightly
yellow in color. The proteids are then precipitated by use
of an acid such as sulphuric acid or acetic acid. Address:
Chemist, Imperial Univ., Sendai, Japan.
540. Bulletin Economique de l’Indochine (Hanoi). 1917.
L’huile de soja utilisée comme base pour la fabrication du
savon [Soy oil used as a basis for the manufacturing of soap].
20(124):268. May/June. [Fre]
• Summary: The members of the Cottonseed Crushers
Association of Louisiana, at a recent meeting in New
Orleans, voted unanimously in favor of developing a soy oil
industry in that state and of the scientiﬁc cooperation of the
authorities of the Ministry of Agriculture. The consumption
of soybean oil in America has increased considerably as a
direct result of the increased demand for cottonseed oil and
the resulting price rises. Cottonseed oil sells for about 11½
cents a pound, whereas the price of soy oil is about 5 cents
per pound less expensive. The consumption of glycerine
during the war and use of cottonseed oil as a basis for
making this glycerine, have been factors in the rise of the
price of cottonseeds. Address: Hanoi.
541. Gardner, Henry A. 1917. Soya oil in paints. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientiﬁc Section, Circular No. 50. 7 p. June.
• Summary: “For many years the makers of high-grade

prepared paints have used linseed oil as a liquid for such
paints, adding the usual small amount of drier and thinner
required to form a practical paint... There is, however, a
class of pure vegetable oils produced from seed [sic] in
the same manner as linseed oil, which have a thoroughly
legitimate use in the paint industry. Of these oils, soya bean
oil is the most prominent. From the standpoint of resistance
to exposure when used in paints, it compares favorably with
linseed oil, but on account of its somewhat lower drying
value, it does not become as hard, and has, therefore, a
tendency to hold particles of dust present in the atmosphere.
The retention of such dust causes a white paint made with
soya oil to assume a slightly darker appearance than a similar
paint made with linseed oil. It has been found, however, that
the use of additional drier overcomes this tendency to a great
extent.”
“One of the most promising uses for soya oil is for
the grinding of oil colors. When used for this purpose, soft
pastes are obtainable which do not become hard even upon
long standing. Moreover, the amount of soya oil that would
be introduced into a white paint base as a result of the use
of such colors would be extremely small, since relatively
small amounts of color are required for making most tints or
shades.
“A series of extensive tests was made at the Institute
of Industrial Research to determine the wearing value of
various oils when used with a standard pigment mixture
consisting of white lead, zinc oxide and a moderate
percentage of inert pigment. In these tests, several mixtures
containing soya bean oil were included. The results of the
tests on these paints after exposure for various periods of
time are shown in the attached chart.”
A table shows four paint formulations: 100% soya bean
oil, 59% each raw linseed oil and soya bean oil, 75% raw
linseed oil and 25% soya bean oil, and 50% each blown
linseed oil and soya bean oil. For each is given: Years tested
(1912-1917, incl. repainting tests), color (darkened, white,
etc.), chalking, checking, and general ﬁlm condition. The last
formulation gave the best results.
Other tables show: (1) Composition of Missouri soya
beans crushed at The Institute of Industrial Research, plus
analyses of the oils and cake. (2) Chemical characteristics
of soya bean oil (7 samples): Speciﬁc gravity, acid no.,
saponiﬁcation no., iodine no., per cent of foots. (3) Iodine
values of linseed oils and three mixes oils (soya and linseed).
(4) Soya bean oil and lead drier. (5) Soya bean oil and
manganese drier. (6) Soya bean oil, manganese and lead
drier. (7) Average constants of nine samples of raw soya bean
oil taken from the results of nine observers: Speciﬁc gravity
0.9247, saponiﬁcation number 192.0, iodine number 134.5,
acid number 2.14. Address: Director Scientiﬁc Section,
Educational Bureau, Philadelphia, Pennsylvania.
542. Los Angeles Times. 1917. Oriental beans reach here in
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record cargo: More than nine thousand tons of soyas brought
to this port from Manchuria for Mill at Vernon, which
extracts oil content partly for the manufacture of soap–
Experiments for salads. July 22. p. II7.
• Summary: “More than 100 longshoremen are working day
and night at Los Angeles Harbor unloading from the Danish
motor ship Australian a cargo of 9,373 short tons of soya
beans from Dairen, Manchuria. This is the ﬁrst shipment of
this kind ever brought to this port and the largest complete
cargo ever received here from a foreign harbor. Other similar
cargoes will follow.
“The soya or soja is a little yellow bean closely
resembling a common cow pea, although smaller in size. It
is creating a tremendous interest in American agricultural
circles and doing much to develop the commerce of this port.
It yet may give Los Angeles merchants their ﬁrst opportunity
to get regular steamship service to the Orient with plenty of
cargo space for Southern California products.
“The cargo now being unloaded is for the Globe Milling
Company, which last November began the construction of
an oil mill in Vernon [located 3-4 miles southeast of Los
Angeles]. This plant is now completed and is turning out
products from cotton seed and other materials. The soya
beans will be handled at this mill. The oil will be produced
from them and while a large amount will be prepared for the
manufacture of soap, plans have been made for the conduct
of an extensive series of experiments for the production of a
palatable cooking and salad oil. The soya bean has about 19
per cent. oil content and all but about 7 per cent. is extracted
at the Vernon mills. The remaining substance is converted to
bean cake and meal for cattle and hog feed.
“Controls output: The Australian is of 10,000 tons
capacity and is owned and operated by the East Asiatic
Company, Ltd., a Danish corporation which not only controls
the bean output of the Orient through its buying organization,
but also owns a ﬂeet of sixteen motor ships and is building
twenty more.
“The Australian is 450 feet long and is equipped with
twin screws and six Diesel engines. The engines are rated
at 3,200 horse power, but develop the same power as steam
engines rated at 15,000 horse power. The engines occupy
very little space and the cost of operating it is only one-ﬁfth
that of steam vessels of the same capacity.
“The Australian carries a crew of only 33 men. A steam
vessel of the same capacity would carry 65 men... The
company has a long-time contract for fuel oil with the Union
Oil Company at San Francisco...”
“’California could raise the soya bean but labor
conditions in Manchuria are such that it can be imported in
this country and sold at a good proﬁt,’ said Erik F.M. Krag
of San Francisco, Paciﬁc Cast trafﬁc manager for the East
Asiatic Company, yesterday.” The soya bean “is ground
for the oil which is now being used extensively in the
manufacture of soap and other products for which animal

fats are now prohibitive.
“Good stock food: ‘The hulls [sic] make a good stock
food. Last year we imported over 200,000 tons of these
beans into America.
“In China the soya bean is used for food and even in
this country it is being packed to a limited extent by eastern
pork and bean packers. It has been raised to some extent
in this country for stock food. It has remained for China to
teach Boston some tricks about beans, however. America
has become so interested in the bean that the Agricultural
Department has sent Dr. Yamei Kin, a Chinese woman
graduate of an American college, back to China to gather
facts about it.
“While the Americans have raised the bean for stock
feed and eaten the meat the Chinese have taken a short cut to
get the protein which is the food value of meat and milk by
eating the bean itself.”
A photo shows workers “Unloading soy beans from
the Danish motor ship Australien [sic, Australian], at Los
Angeles Harbor.”
543. Wright, Walter Ervin. 1917. Improvements in paint
compositions. British Patent 109,255. Application date (in
UK): 26 July 1917. 3 p. Complete accepted: 7 Feb. 1918.
Convention date (USA): 26 Aug. 1916.
• Summary: “This invention relates to paint compositions
more especially suitable for use in painting interior walls of
buildings and producing a slow-drying washable and durable
coat of paint having a ﬂat or dull ﬁnish, and the invention
consists more especially in a paint-composition comprising
a lead pigment, a semi-drying oil, tung oil and a drying oil
other than tung oil.”
“It is well known that linseed oil dries with a tough and
elastic skin which makes it the most desirable oil as a binder
for a lead paint, and that the linseed oil dries too quickly
for a ﬂat paint, but in a coat of paint embodying the present
invention the drying of the tung oil and the linseed oil is
retarded by the soja bean oil or semi-drying oil which of
itself dries tacky and would be undesirable and impractical
without the presence of a suitable quantity of Chinese tung
oil which of itself dries with a waxy ﬁlm and which is the
strongest drying vegetable known and which when used
in proper proportion produces a catalytic condition and
formation with linseed oil, the hereinbefore mentioned semidrying oil,...” Address: Contracting painter, No. 4139, East
94th St., Cleveland, Ohio.
544. New York Times. 1917. Use for soy bean oil. Can be
made to take the place of linseed oil in paint. July 29. III. p.
8.
• Summary: An association of paint manufacturers has
started a Clean and Paint Up Campaign to “teach people how
much better and more economical it is to paint houses and
buildings than to leave them unpainted. Another good plan is
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a Research Bureau to investigate and discover more efﬁcient
and economical methods of manufacturing.
“One thing this bureau is developing is the possibility of
substituting soy bean oil for linseed oil.” Flax exhausts the
soil and can be best grown only in limited northern areas,
which means limited production. “Until lately no satisfactory
substitute for linseed oil [in paints] has been found. But soy
bean oil, when properly treated so that it will dry readily,
seems to ﬁll the bill. It can be grown almost everywhere,
especially in the South, and yields fodder and soy bean cakes
for livestock feed, as well as oil. Consequently, it is believed
that it can grown in sufﬁciently large quantities so as to be
produced at a reasonable ﬁgure, and assist in keeping the
price of paint within bounds.”
545. USDA Bureau of Plant Industry, Inventory. 1917. Seeds
and plants imported by the Ofﬁce of Foreign Seed and Plant
Introduction during the period from January 1 to March 31,
1914. Nos. 36937 to 37646. No. 38. 105 p. Aug. 17.
• Summary: Soy bean introductions: Soja max (L.) Piper.
(Glycine hispida Maxim.)
“37036-37058. From Chusan, Chosen (Korea).
Presented by Rev. George H. Winn, Presbyterian Mission.
Received Jan. 28, 1914.
“37036 and 37037. Soja max (L.) Piper. (Glycine
hispida Maxim.)
“37036. ‘No. 1. Yulgochi bean. Very hardy, will grow
and produce where the ordinary beans will not amount to
much.’
“37037. ‘No. 2. Kambool. Very commonly found in the
markets.’
“37038 and 37039. Phaseolus angularis (Willd.) W.F.
Wight. Adzuki bean.”
“37040 to 37055. Soy bean.
“37040. ‘No. 5. Brown mottled bean; carefully
cultivated and given sufﬁcient fertilizer.’
“37041. ‘No. 6. Brown. Planted around the edges of
the rice ﬁelds or where there is a small corner that can be
utilized, they are very hardy and will grow and produce
where the ordinary beans will not amount to much.’
“37042. ‘No. 7. Large white-eyed bean; carefully
cultivated and given sufﬁcient fertilizer.’
“37043. ‘No. 8. Large green bean. The larger beans are
all carefully cultivated and given sufﬁcient fertilizer.’
“37044. ‘No. 9. Black mottled brown bean. As a rule,
the smaller beans are planted around the edges of the rice
ﬁelds or where there is a small corner that can be utilized.
They are very hardy and will grow and produce where the
ordinary beans will not amount to much.’
“37045. ‘No. 10. White mottled black bean; carefully
cultivated and given sufﬁcient fertilizer.’
“37046. ‘No. 11. Ordinary green bean. As a rule, these
beans are planted around the edges of the rice ﬁelds or
where there is a small corner that can be utilized. They are,

however, often planted in ﬁelds. They are very hardy and
will grow and produce where the ordinary beans will not
amount to much.’
“37047. ‘No. 12. Brown mottled bean; often planted
around the edges of rice ﬁelds and where there is a small
corner that can be utilized; very hardy and will grow and
produce where ordinary beans will not amount to much.’
“37048. ‘No. 13. Large blue bean; carefully cultivated
and given sufﬁcient fertilizer.’
“37049. ‘No. 14. Large black bean; carefully cultivated
and given sufﬁcient fertilizer.’
“37050. ‘No. 15. Small black bean; grown around the
paddy ﬁelds. It is cultivated in larger areas because it is
supposed to be extra nourishing, and some seem even to
suppose it has medicinal properties, but I fear there is not
much to it.’
“37051., ‘No. 16. The larger beans are all carefully
cultivated and given sufﬁcient fertilizer.’
“37052. ‘No. 17. The red bean; carefully cultivated and
given sufﬁcient fertilizer.’
“37053. ‘No. 18. Black mottled yellow. Small beans
which are planted around the edges of the rice ﬁelds or
where there is a small corner that can be utilized; very hardy
and will grow and produce where the ordinary beans will not
amount to much.’
“37054. ‘No. 19. Maroon bean. One of the larger beans,
all of which are carefully cultivated and given sufﬁcient
fertilizer; but this is not very commonly found.’
“37055. ‘No. 20. Ordinary white bean. One of the larger
beans; carefully cultivated and given sufﬁcient fertilizer.’”
“37062 and 37063. Soy bean. From Harbin, China.
Presented by Mr. Southard Warner, American consul, at the
request of the American consul at Newchwang. Received
Feb. 5, 1914.
“See report on the ‘Soya Bean of Manchuria,’ 1911 [by
Norman Shaw, Dairen].
“37062. Grown south of Harbin.
“37063. Grown north of Harbin.”
“37069 to 37083. From Tientsin [Tianjin], China.
Presented by Dr. Yamei Kin, Peiyang Woman’s Medical
School and Hospital. Received Feb. 6, 1914.
“37074 and 37075. Soy bean.
“37074. ‘Yüeh ya tou, literally ‘moon-tooth’ bean, so
called from the edge of the green peeping outside of the
black thick skin like the crescent moon in the sky. Is largely
used for making bean sprouts, which they say requires a bean
that is not mealy or farinaceous, as that kind becomes mushy
in the process of germination and has no taste left. Also is
good for feeding animals, requiring to be lightly steamed
before feeding, not boiled, for then the oil escapes and the
ﬂavor is lost. This kind is valued for its oil, which it contains
in a great amount, and for making bean curd. This must be
grown in a well-drained clay soil; black or moist earth will
not do.’
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“37075. ‘Cha tou. Specially used for making bean curd
and bean sprouts.’”
“37077. Soy bean. ‘Huang tou. Used for making bean
curd as well as starch and vermicelli.’ Note: #37078 is Mung
bean (Phaseolus aureus Roxb. [Roxburgh], Lü tou).
“37080. Soy bean. ‘Ching tou. Used only for the oil
expressed and fodder purposes.’”
“37228 to 37325. Soy bean. From Seoul, Chosen
(Korea). Presented by Mr. George H. Scidmore, American
consul general. Received Feb. 17, 1914.
“’I submit the following information, which has
been obtained, for the most part, from the Director of the
Department of Agriculture, Commerce, and Industry, of the
General Government of the Chosen. The same ofﬁcer has
very kindly supplied samples of 98 varieties of soy beans.
“’The usual period during which the seed is sown
extends from the middle of May to about July 10. In case
the sowing is postponed till the latter part of that period, the
ﬁelds from which wheat has already been harvested are used.
The soil is ﬁrst prepared by plowing and is then shaped into
small hemispherical hillocks about 4 ft in diameter. The seed
is then planted in drill holes on the top of these hillocks, 6
or 7 inches being left between drill holes and 5 or 6 seeds
being sown together in a hole. As a general rule, no manure
or other fertilizer is used, but when it is desired to enrich the
soil ashes are most commonly employed. After the plants
have sprouted sufﬁciently, the shoots are thinned out so as
to leave two or three only to each drill hole. This process
takes place at the time of the ﬁrst weeding. The ground
surrounding the plants is gone over with a hoe or other
implement two or three times to turn over the soil and to
weed the ﬁeld. The process outlined above gives brieﬂy the
method of cultivation generally in use throughout Chosen,
and is applicable whether the beans are planted in separate
ﬁelds by themselves or in the same ﬁelds with other crops.
“’It is used mainly for its food value, the oil, and the
residue as a fertilizer after the oil has been expressed. It is
valuable as a food product for both men and cattle, the latter
ﬁnding it a very excellent fodder when the whole plant is
used. The principal food products for human consumption
derived from the soy bean are bean paste [jang, Korean
miso], soy [sauce, kan jang], bean curd, meal, etc.’” There
follows a long list of 98 new soybean introductions from
Korea, grouped by seed color; the ﬁrst four are representative
of the rest:
“37228. ‘A1. Six Months. Yellow. From South Chusei
Province, Koshu district.’
“37229. ‘A2. Widower. Yellow. From North Heian
Province, Seisen district.’
“37230. ‘A3. Broad River. From South Heian Province,
Junan district.’
“37231. ‘A4. White. Yellow. From North Zenra
Province, Chinan district.’
“37232. ‘A1. Early Yellow. Yellow. From North Heian

Province, Kokai district.’
Note: This is the earliest document seen (March 2009)
that mentions Korean-style soy bean paste; it is also the
earliest English-language document seen (March 2009) that
uses the term “bean paste” to refer to Korean soybean paste
(jang).
Other interesting names among these 98 introductions
from Korea are: Rengyo Egg, Large-Grained White, White
Rat’s Eye, Rich and Virtuous, Large Date, Indigo, Bluish,
Barbarian Blue, Clasped Hands, Clear Blue, Black Rat’s
Eye, and Thousand Tied. A tally of the seeds by color shows:
Yellow 35. Green 22. Gray 17. Black 16. Striped 8. Note
that Yellow seeds comprise only 35.7% of the total by color.
Address: Washington, DC.
546. Tanaka, Soichiro. 1917. Shokubutsu hai o genryô to
suru kasei kari eki seizô oyobi sono wara mushi kaihô ni
okeru ôyô ni tsuite [On the manufacture of potash-lye from
vegetable ashes and its application for the straw boiling
process in the paper-making industry]. Kogyo Kagaku Zasshi
(J. of Chemical Industry, Japan) 20(234):844-50. Aug.
English abstract. p. a32-33. [Jap; eng]
• Summary: “Various kinds of vegetable ashes were
analyzed, but in the experimental preparation of KOH
[potassium hydroxide], only the soybean pod ash and
chestnut ash were used, owing to the deﬁciency of the
other ashes. On lixiviating the soy bean pod ash containing
16.19% of potassium carbonate with water and adding CaO
[calcium oxide] to the ﬁltered liquor a yield of 52.7% KOH
was obtained. On adding water to the same ash and heating,
and then adding CaO without ﬁltering, the yield of KOH
was 42.2%; chestnut ash containing 13.96% potassium
carbonate similarly treated, but with 3 lixiviations, yielded
75.5% KOH; after 4 lixiviations, 85.6%. The yield of the
lye apparently depends upon the ﬁltering process. The lye
obtained from the soy bean pod ash was used for boiling
straw and the straw thus treated was further bleached with
bleaching powder, the results being satisfactory...” Address:
Kôgaku-shi, Japan.
547. Andes, Louis Edgar; Stocks, H.B. 1917. Vegetable fats
and oils: Their practical preparation, puriﬁcation, properties,
adulteration and examination. Translated from the German
by Charles Salter. 3rd English ed., revised and enlarged by
H.B. Stocks. London: Scott, Greenwood & Son; New York:
D. Van Nostrand Co. xi + 351 p. See p. 5, 116-17. Sept.
Illust. Index. 22 cm. [1 soy ref]
• Summary: Chapter 1, titled “Introduction” contains
statistics on imports and exports of various “oil seeds and
oils” including ground nuts, sesame oil, hemp-seed oil, soya
beans, tung oil, etc. In about 1908 soya beans were ﬁrst
imported into Europe, and suddenly became very popular.
Since then, however, imports (which come mostly from
China, Russia, and Japan) have ﬂuctuated widely. A table
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shows the quantity (in tons) and value (in British pounds
sterling) of imports to the U.K. from 1910 to 1914. During
these years, imports were greatest in 1910 (421,531 tons
worth £3,047,048) and lowest in 1914 (71,161 tons worth
£593,190).
Chapter 6, titled “Vegetable drying oils” has a section on
“Soya bean oil (p. 116-17). This oil (called Huile de soja in
French and Saubohnenfett in German) is obtained from the
“Chinese oil bean, Sao, Sojabean, Soy, or Soya.” The main
exporter is Manchuria, where labor is cheap. Discusses the
composition, preparation of the oil, properties and constants
of the oil and of the insoluble fatty acids, and uses (for
“alimentary purposes” and in the manufacture of margarine,
candles, soap, printing ink, and varnishes).
This same chapter has sections on bankul oil, wood oil
(tung oil), Japanese wood oil, linseed oil, poppy-seed oil,
walnut oil, sunﬂower oil, millet-seed oil, camelina oil, Nigerseed oil, hempseed oil, and less important drying oils. Also
discusses: Almond oil (p. 30, 48). Sesame oil (p. 6, 15, 3435, 74). Note: Louis Edgar Andés lived 1848-1925. Address:
Author.
548. Stoddard, William Leavitt. 1917. Soy: The coming
bean. Good Housekeeping 65:77, 126-28. Sept. [4 ref]
• Summary: “Good Housekeeping asked the Department
of Agriculture to tell its readers the truth about the soy
bean. This article is the department’s answer. In the [Good
Housekeeping] Institute Kitchen new recipes and methods
of using the soy bean were evolved and tested. These recipes
will be found at the end of this article. A list of dealers
in various sections of the country who carry a supply of
soy beans will be mailed upon request accompanied by a
stamped addressed envelope.
“’The soy bean, also called the soja bean, is a native
of southeastern Asia, and has been extensively cultivated
in Japan, China, and India since ancient times... The beans
are there grown almost entirely for human food, being
prepared for consumption in many different ways. Their
ﬂavor, however, does not commend them to Caucasian
appetites and thus far they have found but small favor as
human food in either Europe or America.’ Thus declared a
bulletin of the Department of Agriculture [Piper and Nielsen.
1909. Farmers’ Bulletin 372] before the war. Less than three
months after our entrance into the war–and the entrance of
the United States as a nation for the ﬁrst time into a food
moderation and conservation campaign–this same authority
stated that ‘the soy bean has already reached a place of high
economic importance in America and Europe as a foodstuff...
During the past season the demand for seed by food
manufacturers has resulted in greatly increased prices.’ The
soy is a coming bean if not the coming bean.”
Sold in some American markets under the name Togo
bean, the soy bean “now ﬂourishes in an increasingly large
acreage in Tennessee, North Carolina, Virginia, Maryland,

Kentucky, and the southern parts of Illinois and Indiana. The
earlier varieties even mature in Ontario [Canada] and our
Northern states.”
The American housewife probably does not care “that
there is a factory in New York is making a ‘vegetable milk’
of soy beans; the “ﬂour or meal [okara] which remains after
the milk is manufactured is valuable both as a stock for feed
and for human consumption; that soap manufacturers and
paint manufacturers are using the oil of soy beans to replace
more expensive oils; and that the substitute butter makers are
using the fat of the soy bean in products which thousands of
consumers are using all unwitting of its true nature.
“The thing that the American housewife wants to know
today is where soy beans can be bought and what are the
simplest uses of them... Probably the easiest and commonest
method of cooking soy beans is to use them either for soup
or to bake them.”
Eight recipes are given; all but two call for “soy beans.”
Soy-bean bread (containing 20% of the ﬂour in the form of
“soy-bean meal” [a full-fat soy ﬂour]), Soy beans and rice
(with “1 tablespoonful Worcestershire sauce”), Soy-bean loaf
with tomato sauce, Vegetable roast (baked), Savory baked
soy beans, Soy-bean soup, Soy-bean mufﬁns (with “1 cupful
cold baked soy-bean pulp”), and Salted soy beans (deep
fried).
Photos show: (1) “The uses of the soy bean are literally
legion.” Mufﬁns made with soy-bean meal. (2) Soy-bean
meal ground at the Good Housekeeping Institute; the handturned mill and two small piles of soy beans are shown.
(3) A dish of soy beans and rice. (4) A soy bean plant. (5)
“Vegetable roast of which soy beans are an ingredient.
Note 1. Theodore Hymowitz writes (12 Feb. 1990):
“I have no idea if William Leavitt Stoddard was related to
Illinois soybean pioneer William Hoyt Stoddard. William
Hoyt had one brother named Charles Lumas Stoddard.”
Note 2. This is the 2nd earliest document (Spril 2015)
seen concerning soybeans in connection with (but not yet in)
Togo.
Note 3. This is the earliest English-language document
seen (Dec. 2012) that uses the term “Salted soy beans” to
refer to soynuts. It is also the earliest document seen in
any language describing the frying or deep-frying of whole
soybeans to make soynuts. Previously soynuts had always
been dry roasted.
Note 4. This is the earliest article on soy seen (Aug.
2002) in Good Housekeeping magazine.
Note 5. In the recipe for Soy-bean mufﬁns the meaning
of the ingredient “1 cupful cold baked soy-bean pulp” is
not completely clear. This is the earliest document seen
(June 2013) that uses the term “soy-bean pulp” (regardless
of hyphenation). It probably refers to whole soybeans that
have been baked then ground or mashed to a pulp and
allowed to cool. However, the writer discusses okara earlier
in this article, and this recipe may be calling for okara as
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an ingredient. If it is, this would be the earliest Englishlanguage document seen (June 2013) that calls for okara as
an ingredient in a recipe. Address: [Macoupin Co., Illinois].
549. Williams, C.B. 1917. Soybeans–A future economic
factor in North Carolina. North Carolina State College of
Agriculture, Extension Circular No. 57. 11 p. Sept.
• Summary: Contents: Introduction. Soybeans versus
cowpeas (Soybeans are generally better yielders when
planted in rows and cultivated.) Soybeans versus peanuts
(“Soybeans at $1.00 to $1.50 per bushel are decidedly more
proﬁtable to the farmer than peanuts ranging in price from
70 cents to $1.00 per bushel.” Soybeans yield 20-25 bushels/
acre.) Soybeans for the improvement of the soil. Soybeans
for feed for live stock. Soybeans for human consumption.
Utilization of soybeans by cotton oil mills (Soybeans can be
milled at much less cost than peanuts or cotton, and their use
can prolong the short operating season of the mills.) Products
secured by oil mills in crushing soybeans.
“Since the introduction of soybeans in North Carolina
more than one-third of a century ago, the acreage devoted to
this crop has steadily increased, particularly in the eastern
part of the State... Notwithstanding the fact that this year
there has been a material increase in the acreage devoted to
this crop throughout the State, it has not been nearly as great
as the importance of the crop justiﬁes...
“Since the coming of the cotton-boll weevil into Texas
in 1892,” affected farmers have been looking for a crop to
take the place of cotton. “There is no doubt that the coming
of this pest into North Carolina will lead to a material
reduction in the acreage devoted to cotton and at the same
time will force most growers to devote more attention to
rational systems of rotation in which cotton may or may not
enter.” (p. 2)
“There is no question but what there will be a greater
utilization of the seed from this crop, before or after
crushing, for human consumption as the years go by and
the acreage devoted to the crop is materially increased
throughout the South. The beans, because of their high
content of food nutrients, when properly prepared, make a
very nutritious and appetizing food product.
“To some extent, the beans are being used at the
present time in the manufacture of high-grade pork and
bean products, about one-half to three-fourths soybeans
being used with one-half to one-fourth navy beans. We have
recently had an opportunity to sample a brand of pork and
beans with tomato sauce in which the proportion of soybeans
to navy beans was as three to one. We say without hesitancy
that these were of very good quality. There appears no good
reason why the manufacture of pork and beans into which
soybeans are used should not materially increase. The beans
contain as much or more protein than navy beans and are
much cheaper. As a matter of fact, during the present year,
the price of navy beans bought at wholesale were three to

four times as high per bushel as soybeans bought in the same
way.
“Soybean ﬂour or meal, when properly prepared, may be
used in the making of many nutritious breads. Such breads
are claimed, with much apparent truth, to be especially
adapted for invalids suffering with certain diseases and for
small children...
“Soybean oil has at the present time wide usefulness in
the manufacture of soaps, paints, varnishes, enamels, japans,
linoleums, oil cloth and other water-prooﬁng materials,
asphaltums, salad oils, and other human foods. Therefore, it
seems that there is an assured market for both the meal and
the oil...
“To appreciate the importance of the oil at the present
time, it is only necessary to call attention to the importation
into the country during the year ending July 1, 1917, about
$19,000,000 worth from Oriental ports.”
Photos show: (1) A ﬁeld of soybeans grown in rows
for seed and soil-improving purposes. (2) Soybeans drilled
in corn rows. (3) Hogs grazing in a ﬁeld of soybeans. (4)
People harvesting soybeans (using a harvester drawn by
two horses) from standing stalks in the ﬁeld, for seed and
crushing purposes. (5) A man harvesting soybeans with a
grain reaper.
550. Times Trade Supplement (London). 1917. Soy beans:
Cultivation in the United States. Nov. 5. p. 170, col. 4.
• Summary: During the past few years the soy bean has
become an important crop in the United States. The plant is
grown mostly for forage, but in some states, such as eastern
North Carolina, growing the beans has become a proﬁtable
industry. In 1910, soy beans were ﬁrst processed in the USA
for their oil by a mill on the Paciﬁc Coast. These beans were
imported from Manchuria, the oil was expressed using a
hydraulic press, and the oil was sold to makers of soap and
paint. The soy bean cake, ground and sold under a trade
name, was soon recognized as a valuable feed by dairymen
in the western states.
In late 1915 a shortage of cotton seed prompted several
cotton mills in North Carolina to proﬁtably produce soy
bean oil and meal from home-grown soy beans. In several
English mills, a solvent extraction process, using benzene,
is employed. Another industry plans to make “vegetable
milk” from soy beans. Note: This article was written by “a
correspondent.”
551. Satow, Sadakichi. 1917. Vegetable proteid product and
process of making the same. U.S. Patent 1,245,975. Nov. 6. 3
p. Application ﬁled 25 Nov. 1916.
• Summary: “The object of this invention is to provide
commercial products utilizing vegetable proteids which
products possess a high degree of transparency, ﬂexibility
and elasticity, and a simple, efﬁcient, and economical process
of manufacturing the same.
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“A further object is to provide a non-inﬂammable
celluloid-substance as a condensation product of vegetable
proteids...” “Proteids possess amphoteric properties...” For
example glycinin, which forms the chief constituent of soya
beans, has strong acid properties and has a strong tendency
to form complex salts with alkaline reacting agents. The
author calls these “alkali compounds,” and they differ in
properties from the original proteids in many commercially
important respects: They have (1) greater adhesiveness and
are therefore easier to mold; (2) a high degree of elasticity
and ﬂexibility; (3) only a moderate speed of condensation;
(4) no tendency to crack while drying; (5) a transparent
color. The “vegetable proteidal substances” or “reﬁned
proteidal matter” can be coagulated or “glutenized” and are
then usually immersed in a formaldehyde solution. They
may then be molded and dried. They are good insulators
of electricity and may be used as a substitute for ebonite,
celluloids, bakelite, ivory, or marble.
Note: This is the earliest English-language document
seen (Jan. 2016) that contains the term “proteidal” in
connection with soy protein. Address: Sendai, Japan.
552. Satow, Sadakichi. 1917. Proteidal composition and
process of making the same. U.S. Patent 1,245,984. Nov. 6. 3
p. Application ﬁled 17 May 1917.
• Summary: “The object of the invention is to provide
a vegetable proteidal composition suitable for use in
the manufacture of various commercial products, such
as linoleum, wood carpet, ﬂoor coverings, boards, tiles,
insulating compounds, rubber substitutes, celluloid-like
articles, and the like.” Seven types of coagulants (called
glutinizing agents) for the protein(s) are listed: “(1) inorganic
acids, such as phosphoric acid, sulfurous acid, and the like;
(2) fatty or oxy-fatty acids, such as formic, acetic, propionic,
phenyl-propionic, malonic, lactic, tartaric, citric, matic, and
the like; (3) aromatic acids, such as salicylic, benzoic, or
the like; (4) phenols, such as carbolic acid, cresol, resorcin,
nitro-creosol, and the like; (5) organic bases, such as
pyridin, urea, analin, glycin, naphthylamin, or other amino
compounds, or the like; (6) organic bases such as caustic
alkali, ammonia, or the like; or (7) alkali salts of weak
acids, such as borax, sodium phosphate, and the like.” “The
properties of the mass are still further improved if a small
quantity of alkali is added thereto.”
The result is a “plastic composition.” Soybeans are not
speciﬁcally mentioned. Address: Sendai, Japan.
553. Satow, Sadakichi. 1917. Celluloid-like substance and
process of making the same. U.S. Patent 1,245,976. Nov. 6. 3
p. Application ﬁled 11 Dec. 1916.
• Summary: “This invention related to the condensation
products of vegetable proteins... Example 1: The proteid
or soja bean, glycinin, is dissolved in formic acid at a low
temperature. If necessary to effect the solution of the proteid

the temperature may be raised to about 50º C. The excess of
the formic acid and water is evaporated under a high degree
of vacuum. The viscid mass thus obtained is molded into
the desired shape and dried after which the molded article is
hardened by being immersed in a solution of formaldehyde.
“The product obtained as above described is a celluloidlike substance, is non-inﬂammable, waterproof and acid
proof. It is a good insulator of electricity and may be used as
a substitute for ebonite, celluloids, bakelite, ivory, marble or
the like.”
Note: This is S. Satow’s ﬁrst U.S. patent relating to soja
beans. Address: Sendai, Japan.
554. Satow, Sadakichi. 1917. Insulating compound and
process of making the same. U.S. Patent 1,245,980. Nov. 6. 3
p. Application ﬁled 30 Dec. 1916.
• Summary: To obtain insulation for electricity, the author
uses “vegetable proteids or proteidal substances... such as
beans, peas, wheat, corn or other leguminous cereal or grain
products.” After the oil is removed with a solvent such as
“benzin,” the benzin is removed and from the resulting meal
a reﬁned proteid product is produced. This is processed in
various ways, including with formaldehyde.
Note: Although soybeans are not mentioned in this
patent, Satow did extensive research on soybeans, and he
mentions “beans” as his ﬁrst source of vegetable proteids; he
was clearly referring to soybeans.
Note: This is the earliest English-language document
seen (Jan. 2016) that uses the word “proteidal” in connection
with the soybean–to refer to its protein. Address: Sendai,
Japan.
555. Satow, Sadakichi. 1917. Lacquer and process of making
the same. U.S. Patent 1,245,981. Nov. 6. 4 p. Application
ﬁled 30 Dec. 1916.
• Summary: “The objective of the invention is to utilize
vegetable proteids in the manufacture of lacquer.” An oil
solvent such an benzin may be used to remove the oil. Raw
materials include soja bean or corn. One process consists of
glutinizing vegetable proteids with cresol. Address: Sendai,
Japan.
556. Satow, Sadakichi. 1917. Lacquered product and
process of making same. U.S. Patent 1,245,982. Nov. 6. 3 p.
Application ﬁled 1 Feb. 1917.
• Summary: “This invention relates to lacquered products
such as tile, glass, brick boards, and the like... The objective
of the invention is to utilize vegetable proteids in the
manufacture of lacquered products...” Raw materials include
beans, peas, wheat, corn, etc. When the lacquer has dried,
it may be polished to produce a desirable luster. “Very
beautiful ornamental effects are produced by applying
differently colored coating liquids to different parts of such
surface...” Address: Sendai, Japan.
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557. Kazmann, Boris. 1917. Process for producing alcohol.
British Patent 119,333. Application date: 15 Nov. 1917. 3 p.
Complete accepted: 3 Oct. 1918.
• Summary: Among the ingredients are “fat-bearing beans,
such a Soja beans.” The process has the following steps: 1.
Washing. 2. Cooling. 3. Converting (using malt, aspergillus
oryzae, or its extract, or any other suitable enzyme. Enough
water is added to allow diastatic action). 4. Mixing. 5.
Separation. 6. Sterilization (of the expressed saccharine
liquid). 7. Inversion (“Preferably during the sterilization,
sulphuric acid is added to the saccharine liquid to invert the
remaining dextrines into fermentable sugars”). 8. Cooling.
9. Fermentation (“Yeast or any suitable ferment is added
to produce fermentation”). 10. Distillation (“The alcohol is
separated from the mother liquor by distillation”). Address:
Chemist, Porter and Stiles Streets, Battle Creek, Calhoun
Co., Michigan.
558. Picard, Glenn H. 1917. Edible vegetable oils. American
Food Journal 12(11):621-25. Nov.; 12(12):668-72. Dec.
• Summary: Contents: Nov.: Introduction. Use of vegetable
oils. Winning the oils: Methods and equipment. Standard of
comparison for oils. Chemical composition and treatment
of oils. Food value of oils. Dec.: Olive oil. Cottonseed oil.
Peanut oil. Corn oil. Cocoanut oil. Soya bean oil. Palm
kernel oil. Sesame oil. Photos show many different types of
mills and presses.
In China, Korea, and Japan, the soya bean has been
cultivated since ancient times. In the past, the oil has been
obtained by “the crudest methods but now they now have
fairly modern pressure mills. In the Orient bean oil is used
for burning [in lamps; as an illuminant], as a substitute for
lard, as a lubricant, and for making waterproof clothing. The
poorer classes use the crude oil in their diet despite its odor
and unpalatability. The others improve the ﬂavor somewhat
by boiling and allowing it to settle.
“In 1907, England started the use by Western peoples of
the soya bean and its products.” There, the oil was ﬁrst used
for soap, and later as a salad oil in limited amounts. “It is
claimed that the solvent extraction process is being used and
that an edible oil is produced by reﬁning this crude oil.”
In the southern United States, soybean production is
increasing rapidly. “The cotton oil mills are crushing the
beans without change of machinery... In its crude state the
oil cannot be used for edible purposes, but when reﬁned
and deodorized it yields a bland oil. The bulk of soya bean
oil imported or produced is used for soap, in paints and
varnishes, and in lard compounds or hardened fats.” Address:
Mariner & Hoskins, Chicago, Illinois.
559. Davis, John K. 1917. China. Antung. Supplement
to Commerce Reports [USA] (Daily Consular and Trade
Reports, Bureau of Foreign and Domestic Commerce,

Department of Commerce) No. 52f. p. 1, 4, 8-9. Dec. 4.
• Summary: Discusses: 1. Exports of beans and bean
products. A table shows that soybean exports from Antung
rose from 15.2 million lb in 1913 to a peak of 45.1 million lb
in 1915, falling to 36.2 million lb in 1916. Exports of bean
cake rose from 72.6 million lb in 1913 to a peak of 100.5
million lb in 1915, falling to 98.6 million lb in 1916. Exports
of bean oil from Antung rose from 384,133 lb in 1913 to a
peak of 5,034,933 in 1916.
2. Bean cake sent to Japan and oil to United States. Most
bean cake is used in Japan as fertilizer. “A strong American
demand for bean oil caused an unusually large proportion of
the product of southern Manchuria to pass through Antung
to Japan, whence it was ultimately shipped to United States
Paciﬁc ports. During 1916, there were 12 small bean-oil
mills, 11 Chinese and 1 Japanese, operated in Antung. The
output of these represents but a small part of the bean oil
and bean cake exported through Antung.” 3. Trade with the
United States. Soya-bean oil and pongee silk are shipped
from Antung to Japan and then to America. Chinese ﬁrms
are not equipped to export to western countries. Address:
Consul, Antung, Manchuria.
560. Melhuish, William James. 1917. Improvements in the
manufacture of soya bean milk and the complete utilization
of bye products. British Patent 118,535. Application date: 10
Dec. 1917. 5 p. Complete accepted: 5 Sept. 1918.
• Summary: Soybeans are immersed in water at 60ºC,
allowed to cool in the water for 24 hours, then drained and
ground; 16 lb of the meal is mixed with 100 lb of water
containing 140 grains of potassium phosphate, and the
mixture is stirred and heated at 95ºC for 45 minutes. The
mixture is then passed through a ﬁlter-press, the press-cake
being afterwards transferred to a hydraulic press to obtain a
feeding cake and separate the oil. The liquid from the ﬁlterpress is centrifuged, heated under reduced pressure, and
stirred with the addition of suitable oils (sesame, earthnut,
coconut, etc.), then cooled to 36ºC, and treated with a
culture. Salts and acids (e.g., butyric acid) are added, and
after the lapse of sufﬁcient time for the culture to grow, the
whole mixture is sterilized at 70ºC, cooled to 16ºC, and
stored. The separator slime may be mixed with the foots
obtained in clarifying the soy bean oil, and the mixture used
as a soap base. Address: Lecturer in Dietetics, Highwood
House, Upper Parkstone, Borough of Poole, County of
Dorset [England].
561. Craven, Alfred Brewerton. Assignor to The Yorkshire
Dyeware and Chemical Co., Ltd. (East Parade, Leeds, UK).
1917. Improvements in and relating to the manufacture of
linoleum and the like. British Patent 121,777. Application
date: 20 Dec. 1917. 6 p. Complete left: 9 March 1918.
Complete accepted: 20 Dec. 1918.
• Summary: Pages 1-2 is the “Provisional Speciﬁcation.”

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 279
Pages 2-6 is the “Complete Speciﬁcation.” For making
linoleum, one requires inexpensive ingredients, such as the
“foots from any drying oils or partly drying oils, such as tank
bottoms or the sediments from reﬁning the above oils.”
Linseed oil and cottonseed oil are preferred. Example
2 states: “The proportion of residue suitable for our purpose
varies with the character of the oil treated. Excepting
tung oil, linseed oil yields the largest residue and the least
distillate. Cottonseed oil yields about 50% residue and
50% distillate. Soya oil yields a proportion of residue and
distillate intermediate between the yields of linseed oil and
cottonseed oil.” Address: Chemist, Northcote, Thorpe Road,
Selby [England].
562. Davies, W.J. 1917. Oil industry of Japan. Board of
Trade Journal (London) 99(1,100):675-80. Dec. 27.
• Summary: Since the outbreak of the war, “the trade in
coconut oil has expanded tremendously. The export of [soy]
bean oil and rape oil has also developed,...”
Before the war, the oil industry in Japan was not
considered a lucrative one, and only the very largest
factories, which processed several types of oilseeds, were
able to make a proﬁt. The increase has taken place despite
the loss of the German market; before the war, Germany
imported large quantities of oil from Japan.
“The main reason for the former unprosperous
condition of the Japanese oil trade was due to the existence
of innumerable small oil companies struggling against
each other with old-fashioned and non-efﬁcient methods.”
Moreover, most of the oilseeds had to be imported and
processors situated at or near a port had a strong advantage.
Kobe and Osaka emerged as the key port cities for Japanese
oil mills.
“While the soap industry was in its infancy in Japan,
there was not much opening for the use of vegetable or
animal oils at home. Now, however, the industry is in
a ﬂourishing condition; large quantities of soap being
exported annually to China, there is a more extensive home
consumption of oils than was formerly the case. The residue,
too, ﬁnds a wider home market.”
There are now in Japan 10 companies with a capital of
£10,000 and over; they are located in Nagoya (3), Osaka
(2), Otaru (2), and Kobe (2). Several new oil companies are
being planned. One, to be formed at Osaka with a capital
of £50,000, will build a new factory at Fukai Bay to make
coconut and soya bean oils, and [soy] bean cake. Plans are
also in process to establish a company with £100,000 to
harden [hydrogenate] oil, to manufacture candles for export.
“In Dairen experiments in connection with the hardening of
bean oil have been so successful that a company has been
formed to exploit the discovery on a commercial scale.” It
could be used as a substitute for tallow in the manufacture
of soap and candles, or for making margarine and other food
products.

“Methods of oil expression–In Japan the primitive
wedge press is fast giving way to the more up-to-date
hydraulic press which is to be found installed in all the
large mills in the Osaka and Kobe districts. Even in the
smaller mills the circular press, which is merely a more
efﬁcient modiﬁcation of the wedge-press, is to be found. Hot
expression is generally used.
“Vegetable oils: The vegetable oils produced in Japan
in their natural classiﬁcation according to properties are:–
Drying: Linseed, perilla, hempseed, tung. Semi-drying: [Soy]
bean, rape (or Colza), cotton seed, sesame. Non-drying:
Coconut, peanut, camellia, castor.” There follows a long
discussion of most of these.
“Soya bean oil.–There was a great increase in the export
from Japan of bean oil during 1916.
“The present prosperous condition of the soya bean oil
trade owes a great deal, of course, to the general shortage
abroad of fats of all descriptions, especially in the soapboiling trade, and, in addition, the failure of the cotton crop
in the United States in 1915 caused a brisk demand from that
country for bean oil. The chief buyer had been, of course, the
United Kingdom, but a remarkable feature of the oil trade of
Dairen during the last three years has been the growth of the
exports to the Netherlands. As showing the developments
referred to, the following ﬁgures for the export of soya bean
oil from Dairen may be given:–To the United Kingdom, 204
tons in 1913; 8,495 tons in 1914; and 16,498 tons in 1915. To
the Netherlands, 211 tons in 1913; 1,064 tons in 1914; and
9,600 tons in 1915.
“Most of the factories in Japan which are engaged in the
expression of oil from seeds include the manufacture of bean
oil in their operations, whilst many soap factories express the
oil for their own purposes.
“In Dairen their are two large mills, one with a capacity
of 6,000 cakes daily, and the other of 4,000 cakes capacity. In
addition there are 40 or so native mills producing over 5,000
cakes daily. These mills are primarily intended for cake
manufacture and the oil is shipped to Japan for transhipment
[transshipment] to Europe. The cake is also shipped to Japan.
As a fertiliser bean-cake enjoys a great vogue, and it is also
occasionally fed to horses on account of its muscle-forming
properties. The cake is also, after pounding, treated in Japan
by solvent methods for the extraction of the residue of oil.
“The following ﬁgures show the enormous increase in
the export of bean-oil from Japanese ports during the last
three years:–1914, 236,797 yen; 1915, 255,655 yen; and
1916, 921,292 yen.”
Also discusses vegetable wax (obtained from the berry
of the “Haze” tree, and widely used to make candles for
Japan), ﬁsh oil, whale oil, glycerine (sold to arsenals) from
ﬁsh oil, and tallow (though there are few live stock in Japan).
Address: H.M. [British] Consular Service in Japan.
563. Scidmore, Geo. H. 1917. Japan. Supplement to
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Commerce Reports [USA] (Daily Consular and Trade
Reports, Bureau of Foreign and Domestic Commerce,
Department of Commerce) No. 55c. 40 p. Dec. 31.
• Summary: One “important item of import is bean-oil cake,
which comes practically all from Kwangtung Province and
China. These imports were valued at $17, 234,382 for 1916
and the quantity amounted to 1,727,079,733 pounds.” In
the table of articles imported, bean-oil cake is listed under
fertilizers, and is by far the largest value. Cottonseed and
rapeseed oil-cake were also imported for use as fertilizer in
1916, but the value of each was only about 4% that of beanoil cake. Small amounts of manures and bone dust were also
imported as fertilizers. Of the $2,263,504 worth of soya bean
imported, 74% came from China [including Manchuria],
19% came from Kwangtung Province [controlled by Japan],
and 7% came from Asiatic Russia. But of the $17,234,382
worth of bean-oil cake, 57% came from Kwangtung
Province, 25% came from China, and 2% came from Asiatic
Russia.
Exports of “soy” (soy sauce) from Japan were worth
$491,596 in 1915 and $533,545 in 1916. Of the 1916
amount, 34% went to the United States, 26% went to Hawaii,
and 13% went to Kwangtung Province. A small amount was
exported to the Philippine Islands. The volume exported is
not given; “soy and vinegar” are grouped together.
Within the report from Japan is a report from Kobe
by Consul Robert Frazer Jr. Address: Consul General,
Yokohama.
564. Williamson, A.A. 1917. Methods of making soya-bean
oil in Manchuria. Commerce Reports [USA] (Daily Consular
and Trade Reports, Bureau of Foreign and Domestic
Commerce, Department of Commerce) 20(305):1227-29.
Dec. 31.
• Summary: “Two processes are employed at Dairen for
making oil from soya beans. One, known as the ‘extraction
process,’ is a chemical method which, by the use of benzine,
extracts the greatest amount of oil from the beans. When it
is employed, not cake but bean meal is produced, and this
is said to be preferred to cake for fertilizer, as it requires no
breaking before it is used on ﬁelds. The oil, however, is said
to sell for less than that produced by the ‘expression process,’
as it is difﬁcult to remove all traces of benzine from the oil.
The term soya-bean oil is generally understood to mean
expressed oil.
“Only one mill at Dairen uses the extraction process. It
was built as an experiment by the South Manchuria Railway,
and was subsequently sold to the ﬁrm of Suzuki & Co., at
Kobe, Japan. The machinery was brought out in sections
from Germany, set up by German experts, and operated by
them for some months. It is not possible to visit this plant,
as it is closed to the public, and those who wish to inspect it
must obtain permission from the head ofﬁce at Kobe.”
“Fifty-odd mills, large and small, are using the

expression process at Dairen... Vertical presses of four
columns of about 25 cakes per column are used, some mills
having double presses–presses on two ﬂoors, one directly
above the other and built as one machine, with the power
applied at the same time in one operation. It is customary to
work these presses by hydraulic power. They are displacing
the old hand-power screw press.”
A detailed description is then given of how the soybeans
are pretreated, the forms are made, and the oil is expressed
and then strained and the sediment allowed to settle out.
The oil is not reﬁned. The presses used at Dairen are made
chieﬂy by the Osaka Iron Works, Osaka, Japan; and by the
workshops of the South Manchuria Railway at Shakako, a
suburb of Dairen.
Note: This is the earliest document seen (July 2015)
concerning Suzuki & Co. (Suzuki Shoten), which later
became Hohnen Oil Co., Ltd. Address: Consul, Dairen
[Manchuria].
565. Andes, Louis Edgar. 1917. Drying oils, boiled oil, and
solid and liquid dryers: A practical work for manufacturers
of oils, varnishes, printing inks, oil-cloth and linoleum, oilcakes, paints, etc. 2nd ed., revised by Herbert B. Stocks.
London: Scott, Greenwood & Son. xii + 336 p. See p. 92-93,
314. Illust. Author index only.
• Summary: This book is mostly about linseed oil. In
Chapter 2, titled “The properties of and methods for
obtaining the drying oils” is a section on “New drying oils”
(p. 87-93), which contains a subsection on “Soya bean oil”
(p. 92-93). Some 300,000 to 400,000 tons/year of soya beans
have exported to Europe [from East Asia]. A table gives the
chemical composition of soy bean seeds. When pressed,
these seeds yield 12-13% of a pale yellow oil, which has a
very slight odor and “agreeable taste.” The press cake is rich
in nutrients, especially “albuminoids.”
The following constants for soya bean oil are given:
Speciﬁc gravity at 15ºC, solidifying point, saponiﬁcation
value, iodine value, refractive index, Maumené test, and
Hehner value. Then the following constants are given for the
insoluble fatty acids: Solidifying point, melting point, iodine
value, and refractive index. This subsection concludes: “The
oil is not very satisfactory for paint purposes as it dries very
slowly and incompletely.”
Also discusses: Hempseed oil (Ger = Hanföl, Fre =
Huile de chanvre, huile de chènevis; p. 53-55), sesamé oil
(p. 22), sunﬂower oil, arachis oil (p. 22), wood oil (Chinese
wood oil, tung oil; p. 40+) plus 65 “Rarer drying oils” (with
the French, German, and scientiﬁc name of each). Note:
Louis E. Andés lived 1848-1925.
566. Couling, Samuel. 1917. Encyclopaedia Sinica: Bean,
Soya. London: Oxford University Press, Humphrey Milford;
Shanghai: Kelly and Walsh. See p. 46. 28 cm. [2 ref]
• Summary: “Glycine hispida, Monch. or Dolichos soja, L.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 281
This bean, so valuable for the oil which is expressed from
it, has come into great prominence of recent years, owing to
the enormous dimensions of the export trade in it since the
Russo-Japanese War... The oil-yielding variety par excellence
is the yellow bean, of which nearly 15 million piculs, or not
far short of one million tons, were exported in 1915, 90%
of this being from Manchuria, and the balance from Chihli,
Hupei and Kiangsi... For several generations beans, but more
especially beancake, had been sent to South China as manure
for the sugar plantations; exportation abroad was prohibited
until 1869, when shipments were made to Japan, which
soon became a large customer both for beans and bean oil...
In the Far East soya beans are used, as human foodstuffs,
for making soy [sauce], bean paste, or chiang, as tou fu or
beancurd, in soups, etc.; in cooking instead of rapeseed and
sesamum oil; and the cake is employed as a fertilizer and for
fattening hogs... Besides the Soya Bean there are many other
kinds of bean cultivated in China, and entering largely into
the diet of the people. The chief of these is Phaseolus mungo
L, the green bean Lü Tou [mung bean], which contains little
oil but is used in the manufacture of vermicelli.
“The annual export of vermicelli, principally from
Chefoo, is considerable–amounting in both 1913 and 1915
to nearly Hk. Tls. [Haikwan Taels] 3,000,000; it goes to
Chinese emigrants abroad.” Address: M.A. (Edin.), Lately
honorary secretary and editor, North China Branch, Royal
Asiatic Society.
567. Davenport, Eugene. 1917. Principal lines of work.
Illinois Agricultural Experiment Station, Annual Report
30:1-18. For the year ending June 30, 1917. See p. 11-13.
• Summary: The section titled “Agronomy” states (p. 13):
“Among the crop-production experiments there is being
continued the testing of varieties of our more important ﬁeld
crops–corn, oats, wheat, potatoes, and soybeans.” Address:
Director of the Station, Urbana, Illinois.
568. Fuerstenberg, Maurice. 1917. Die Soja,
eine Kulturpﬂanze der Zukunft und ihre
Verwertungsmoeglichkeiten [The soybean, a cultivated plant
of the future, and possibilities for its utilization (ContinuedDocument part II)]. Berlin: Paul Parey. 40 p. 28 cm. [59 ref.
Ger]
• Summary: Continued on p. 14. Ways of using the soybean
in its homeland (East Asia, especially Japan and China):
Note: In this section, starting on p. 15, the author repeatedly
uses the word Sojaspeisen meaning “soyfoods.” The soybean
probably originated in India. The Chinese and Japanese used
it to fortify their rice-based, protein-poor diet. The practice
came before the theory. The author says (incorrectly, p. 15)
that all the basic soyfoods are fermented. He then gives a
long description of koji and how it is made.
Shoyu or soy sauce (Shoju oder Soja-Sauce) (p. 15-17):
In Japan, 540-720 million liters are manufactured each year

so each Japanese uses 60-100 ml/year. The fermentation time
is 8 months to 5 years. The best soy sauce is fermented for
3 to 5 years. He explains how, as soy sauce is fermented,
the protein is broken down into amino acids such as leucine,
tyrosine, and members of the “Xanthin” group.
Miso (vegetable cheese, p. 17-18): Miso is widely used
in soups. More than half of the yearly Japanese soybean
harvest is used for making miso. This is 30 million kg
per year. Types of miso include shiro miso and Sendai
miso. Winkler, in his small work titled “The Soybean of
Manchuria,” mentions two other types of miso: Aka or red
miso and nuka miso. Kellner investigated ﬁve types of miso;
a table shows their composition. Loew reports that this
vegetable cheese (miso) is consumed either raw or in soups.
Kellner, Nagasaka and Kurashima report that, based on their
investigations, the amount of amino-nitrogen increases 3-fold
and the quantity of carbohydrates is signiﬁcantly diminished
through lactic acid and alcoholic fermentation. The carbonic
acid created thereby rises signiﬁcantly during fermentation
(Loew).
Natto (p. 18): Discusses the ﬁndings of Yabe.
Japanese tofu or Chinese Tao-hu (p. 18-20): This is
the so-called “bean cheese” (Bohnenkäse). A table (p.
19, from König) shows the nutritional value of fresh tofu
(84.8% moisture) and frozen tofu (17.0% moisture). E.
Senft studied frozen tofu, a Japanese military preserved food
(Militärkonserve) that is not canned; he found it had a beige
color and a unique, slightly sour aroma which was at times
reminiscent of dextrin. It has a uniform texture throughout,
with many tiny pores. Winkler refers to ﬁve other types of
soy cheese. Concerning the military preserved foods, they
were highly regarded during the Russo-Japanese War and
(according to Senft) played a key role in the war. (Footnote:
The descriptions of the various preparations made from
soya make E. Senft’s treatises (1906 and 1907) valuable;
in them he published his investigations of a number of
Japanese vegetable foods and military preserved foods or
conserves). The well-known food manufacturer Maggi in
Kempttal, Switzerland, has tried for many years to introduce
a commercial miso-like product, but was not successful.
The soybean as an oil plant (p. 20-26): Winkler, in his
brochure, discusses the uses of soybeans in Manchuria. After
1908, soybeans were sold in Europe at incredibly low prices
which resulted in the expansion of imports and production.
Then tariffs were levied on soybeans. There were some
major problems in the Austrian oil industry.
Soybean ﬂour (Sojabohnenmehl; p. 26-28): In
recent years, various processes have been patented. One
manufacturer is Soyamewerke in Frankfurt am Main, which
makes Soyama Kraftmehl. Yellow soybeans are mechanically
cleaned, washed, dried, and dehulled according to the
process of Dr. Fritz Goessel. Agumawerke in Harburg also
makes soy ﬂour.
The soybean as a coffee substitute and extender (p. 28-
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31): Coffee is known to be detrimental to good health and
void of nutrients. Rye, for example, has been used since the
17th century as a coffee substitute. Barley also plays a major
role, especially as malt. A table (p. 30) shows the nutritional
composition of ten coffee substitutes, including chicory, ﬁgs,
lupin, and carob. Soy coffee tastes remarkably similar to real
coffee. In Istria (Istrien), in the Austrian alps, in Switzerland
as well as in Alsace (Elsass), the soybean has been used
since its introduction as a coffee substitute. Haberlandt
reported in his work that a teacher from Capo d’Istria told
him that the soybean was used as a coffee substitute in
Istria, and a friend told him that there was no difference
between the ﬂavor of the two. The Thunschen is used to
make good soy coffee. The soybeans are mechanically
cleaned, put into a trommel, agitated with water at 65-70ºC,
brushed and thereby freed of a large number of impurities
which can leave a burned smell. The aroma of soy coffee
can be improved by impregnation with an extract of largely
decaffeinated coffee. It has roughly twice the nutrients of
regular coffee and no harmful constituents.
Soybean milk (Sojabohnen-Milch, p. 32-33): The most
popular vegetable milk is Dr. Lahmann’s Vegetable Milk
(Lahmannsche Vegetabile Milch), an emulsion made from
almonds and nuts. In Japan, they make milk from soybeans;
he describes the process, inaccurately, based on information
from Winkler. This milk is also used to make cheese [tofu].
Also in Europe there have been successful attempts to make
a soymilk adapted to European tastes, as in France by the
Caseo-Sojaine at Vallées near Asnieres, and in England by
the Synthetic Milk Syndicate. Using the process of Dr. Fritz
Goessel, the latter company has a factory in Liverpool; it
makes 100 liters of soymilk from: 10 kg ground soybeans
plus 5 gm sodium phosphate, 2.4 kg lactose, 2 kg sesame oil,
6 gm common salt, and 60 gm sodium carbonate. Also the
Soyamawerke in Frankfurt makes a soybean milk, named
Soyama, as mentioned above (fresh and dried milk and
cream). Recently Prof. Melhuish developed a new method
using soybean, peanuts, and added coconut milk fat.
Soy meat substitutes (Soja-Fleischersatz; p. 33):
Soyamawerke makes a product named Soyama-FleischErsatz.
Soybean as a chocolate substitute (p. 34): Haberlandt
reports such a product.
Soya rubber substitute (p. 34): Goessel and Sauer have
developed a rubber substitute made from soybean oil.
The utilization of soya in agriculture (p. 34-38): Use as
fodder for cows. In 1880 Blascowicz [Blaskovics], Assistant
at the Royal Hungarian Academy in Hungarian Altenburg,
conducted fodder tests, whose results are given in various
tables.
Conclusions (p. 38).
Note: This is the earliest document seen that uses the
word Ersatz or the word Fleischersatz. They mean “artiﬁcial
or inferior substitute” and “meat substitute” respectively.

Though often associated with World War I, the word “ersatz”
(which means simply “substitute” in German) was actually
adopted into English as early as 1875, in reference to the
German army’s “Ersatz reserve,” or second-string force,
made up of men unqualiﬁed for the regular army and drawn
upon only as needed to replace missing soldiers. Hence
the meaning “inferior substitute.” Address: Frohnleiten,
Steiermark [Austria].
569. Fuerstenberg, Maurice. 1917. Die Soja:
eine Kulturpﬂanze der Zukunft und ihre
Verwertungsmoeglichkeiten [The soybean: a cultivated plant
of the future, and possibilities for its utilization]. Berlin: Paul
Parey. 40 p. Illust. No index. 21 cm. [59 ref. Ger]
• Summary: Dedicated to Prof. Friedrich Haberlandt,
who introduced the soybean to Central Europe. Contents:
Foreword. Introduction: The soybean. Ways of using the
soybean in its homeland (East Asia, especially Japan and
China). Shoyu or soy-sauce. Miso (vegetable cheese). Natto.
Tofu of the Japanese or Tao-hu of the Chinese (bean cheese).
The soybean as an oilseed. Soybean meal (and ﬂour). Soy
as a coffee substitute or extender. Soybean milk. Soy meat
substitutes. Soybeans as a chocolate substitute. Soy rubber
substitute. The utilization of the soybean in agriculture: As
cow fodder. Summary. Bibliography.
Photos show: (1) A ﬁeld of soybeans (p. 6). (2) A
soybean plant with the leaves removed to show the pods
(p. 12). (3) Soy beans and pods from inoculated and
uninoculated plants (p. 13).
Contains numerous tables, most without captions and
mostly from other sources–See pages 11, 16-17, 19, 25,
27, 30, 35-37. Contains one of the most extensive early
European bibliographies on the soybean; unfortunately this
bibliography contains quite a few errors and incomplete
citations.
Foreword: The author wrote this book during World War
I. In his ﬁrst book, published one year earlier in 1916 and
titled “The Introduction of Soya, a Revolution in the Food
of the People,” he discussed what he believed to be the great
agricultural and nutritional value of the soybean. He uses two
terms, Die Soja and Die Sojabohnen to refer to soybeans. He
concludes the Foreword with these words:
In all areas, preparations are already being made for the
transition to the peacetime economy. It would be desired
that with these preparations, which are just as necessary in
the area of agriculture as in that of industry and trade, the
introduction of soy in the interest of general nutrition would
ﬁnd attention that corresponds to its importance. May this
publication contribute to this.
Chapter 1 (p. 5-7): In 1908 England started to import
large quantities of soybeans; in 1909 these increased
to 400,000 tonnes and in 1910 to 800,000 tons. Also in
Germany, in the years just before World War I, imports
of soybeans climbed in an unexpected way, reaching

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 283
43,500 tonnes in 1910, 90,600 tonnes in 1911 and 125,200
tonnes in 1912. Note: These units are given in dz. One dz
(doppelzentner) = 100 kg.
The ﬁrst manufacture of soyfoods in Europe took place
in France, at Valees near Asnieres, where they made ﬂour,
bread, cakes, cheese [tofu], and soymilk (Mehl, Brot, Kuchen
und Käse, vegetabilischer Milch)–though only in small
quantities and, above all, for diabetics. In England, soy ﬂour
has been used for a long time in the preparation of cakes (p.
5-6).
However it was in Germany that the utilization of
soybeans for food took place on a large scale; this began
shortly before the war. The supply of foods to Germany was
almost completely cut off during the war, so general attention
soon turned to the new foods prepared from soybeans and
people quickly became aware of their great nutritional value.
Thus, in the middle of the war, a soybean industry was
built in Germany. Unfortunately this youngest twig of the
food industry was left crippled due to lack of raw materials.
However one can predict that this industry has a bright
future because of the great encouragement given to these
products in so short a time. For example, in October 1914
the Agumawerke (Aguma Works) located in Harburg (near
Hamburg) on the Elbe, ﬁrst began mass production of a soy
ﬂour according to its own process. During the next few years
it made many thousands of tonnes of this meal, until the
production had to be stopped for lack of raw materials (p. 6).
Equally gigantic sales of soy products were made by the
Soyamawerke (Soyama Works) in Frankfurt am Main; this
company made only soy food products. In addition to a meal
(ﬂour), it also produced a meat substitute (Fleischersatz),
and, largely from soybeans, fresh and dried milk (Frischund Trockenmilch) as well as a fresh and dried cream
preparation (ein Frisch- und Trockenrahm-Präparat).
Likewise, this ﬁrm had to cease production of most of its
soy products because of difﬁculties in soybean procurement,
and concentrate only on the production of meat substitutes
(Fleischersatz). These articles likewise entered all classes of
the population splendidly as is seen from the large demand
for them. Within 3-4 weeks this ﬁrm had orders for more
than 1½ million pound cans, of which unfortunately it was
able to satisfy only a small part. In addition to these two
well-known ﬁrms, there are in Germany still a number others
that are occupied with the production of foods from the
soybean.
In Austria [the Austro-Hungarian empire], there exists
a unique ﬁrm, the food factory Santosa in Prague [in the
Czech Republic as of March 2015], which is still processing
soybeans. They introduced soy coffee into commerce. I
understand that in Austria a large-scale soy processing
venture is now being planned.
Certainly the soy processing industry ﬁnds itself in a
beginning state and, like all young industries, in need of
improvement. Remember the sugar-beet industry was also

once young but it made improvements and went on to great
success, as will be expected of this new twig on the food
industry. In any case, the beginning of utilization of the
soybean as food for the people has been made, and in the
foreseeable future the soybean may, as in China and Japan,
become an indispensable part of our people’s food.
It is different with the introduction of the soybean as a
cultivated plant in Central Europe. Forty years ago Friedrich
Haberlandt showed (and after him countless others have
shown) that the soybean grows well in Central Europe.
Although additional new tests verify this, there are still those
who object to soybean culture. One objection is the long time
required by the soybean to come to maturity; the answer is
the development of new varieties. Another is the relatively
low yield compared with other beans; the answer lies in the
use of inoculation. The author then discusses nutrient yield
per acre and per unit of money, showing both to be high for
soybeans.
Pages 10-11: It is well know that legumes possess the
ability to transform and ﬁx free nitrogen from the air. In
1886 Prof. Hellriegel discovered that this capability is due
to certain bacteria that live in the soil and move through the
root hairs into the root, where they cause nodule formation.
The nitrogen-ﬁxing bacteria living in the nodules nourish the
plant. The author then talks about inoculation using either
soil from a previous planting or “Nitragin,” a pure culture
of root bacteria, which is well known and has recently been
improved. Dr. Kuehn of Berlin-Grunewald showed that
soil inoculated with Nitragin gave a 3- to 4-fold increase
in yield, plus an increase in protein in the roots and leaves.
He then discusses improved cultural practices. Winkler says
that transplanting improves yields. Continued. Address:
Frohnleiten, Steiermark [Austria].
570. Gardner, Henry A. 1917. Paint researches and their
practical application. Washington, DC: Press of Judd &
Detweiler, Inc. 384 p. See p. 304, 315-20. Illust. 24 cm. [1
ref]
• Summary: The Preface states: “The work undertaken
by the writer during the past six years for the Educational
Bureau of the Paint Manufacturers’ Association of the United
States has been conducted at The Institute of Industrial
Research at Washington” [DC].
In Chapter 21, titled “Storage changes in vegetable
and animal oils” is a large table titled “Analyses of oils.”
For “Soya bean oil” it gives (p. 304) values taken in March
1911, Nov. 1914, and Sept. 1916 for the following: Speciﬁc
gravity, iodine number, saponiﬁcation number, acid number,
and refractive index.
Chapter 23, titled “Miscellaneous oil investigations”
begins (p. 315-20) with a long section on “Soya bean oil.”
“A series of tests were conducted to determine the rate of
drying of soya oil treated with lead and manganese driers”
(p. 316). Tables show: (32) Chemical characteristics of soya
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bean oil (p. 315). (33) Iodine values of linseed oil and mixed
oils (linseed oil mixed with 25%, 50%, or 75% soya bean
oil). (34) Soya bean oil with lead and manganese driers (how
lead oxide, manganese dioxide, and a mixture of the two
shorten the drying time of soya bean oil). Also discusses
the absorption of oxygen by soya bean oil. (35) Average
constants of nine samples of raw soya bean oil as taken
from the results of nine observers. Gives values for: Speciﬁc
gravity, saponiﬁcation number, iodine number, acid number.
Also discusses drying tests and heat test on soya bean oil.
“Unfortunately, the drying tests on the blown-oil samples
gave widely varying results.” The last two tables show this.
Henry Alfred Gardner was born in 1882. Address:
Director, Scientiﬁc Section, Paint and Varnish
Manufacturers’ Assoc. of the United States, etc.
571. Robbins, Wilfred W. 1917. The botany of crop plants:
a text and reference book. Philadelphia, Pennsylvania: P.
Blakiston’s Son & Co. xix + 681 p. Illust. Index. 20 cm.
[300+* ref]
• Summary: The soy bean is discussed on pages 455-58.
“Soja (Soy Bean): Generic Description.–The soy beans
are prostrate or erect herbs with pinnately three-, rarely ﬁveor seven-, foliate leaves. The ﬂowers are in short axillary
racemes, and are purple or whitish. The pods are linear or
falcate, and two-valved. The seeds are globular and pea-like.
“There are between 15 and 20 species of Soja, natives of
tropical Asia, Africa, and Australia. There is only one species
of any economic importance. This is Soja max.
“Soja Max (Soy Bean, Soja Bean, Coffee Bean):
Description. This is an erect, bushy appearing, hairy annual,
varying from 1½ to 6 feet in height (Fig. 192). Unlike the
cowpea, it has a deﬁnite growth, that is, reaches a certain size
and matures its seed. All the pods of the soy bean mature at
one time. In the cowpea, new pods are formed as long as the
plant lives. The tap root is short and strong. The leaves are
trifoliate. Usually they have withered and fallen by the time
the pods are mature, but in some varieties remain green and
stay on the plant for sometime after the pods mature. The
ﬂowers are borne in axillary clusters; they are small, and
either white or purple in color. The ﬂowers are self-pollinated
as a rule, and are completely self-fertile. Occasional crossfertilization occurs in the ﬁeld when varieties are planted
very close together. The pods are from 1 to 2½ inches long,
yellowish or brown, and covered with short bristly hairs. As
many as 300 to 400 pods have been found on one plant, and
each pod usually contains two or three seeds. In fact, the soy
bean is the greatest seed producer of any legume grown in
temperate climates. The seeds vary greatly in color; there
are shades of cream, white, yellow, green, brown, and black;
they also vary in shape from globose to elliptical. Under the
most favorable conditions, soy bean seeds do not retain their
viability for more than ﬁve or six years.
“Soja max is a native of China and Japan, The cultivated

varieties are adapted to the warmer sections of the United
States; they are intolerant of cool nights. However, there are
several very early maturing varieties which may be grown in
the northern tier of States. The soy bean will grow in moist
climates, and also manifests drought-resistant propensities.
The plant is grown on a variety of soil types, and will even
produce a fair crop on poor soils of a sandy nature.
“Uses.–The soy bean is the most important legume in
Asiatic countries, and is becoming of increasing value in the
United States. The chief product of the bean is the oil which
is expressed from the seeds. It is used in the manufacture
of soaps, lubricants, water-proof goods, linoleum, rubber
substitutes and printing ink; also in the preparation of
varnishes and paints, as a substitute for linseed oil. After the
oil is expressed from the seed, the ‘cake,’ either unground
or ground into a meal, is used as stock feed or as a fertilizer.
Soy-bean meal is of considerable value as human food.
Soy-bean ﬂour is an important constituent in many food
specialties such as diabetic breads, crackers and biscuits.
Soy-bean ﬂour is very low in carbohydrates, that made from
soy-bean cake having a carbohydrate content of 33.85 per
cent. (1) as compared with 75.35 per cent. in wheat ﬂour.
The protein content of ﬂour made from soybean cake is
given as 47.3 per cent., whereas that of wheat ﬂour is but 11
per cent. Soy beans are also utilized to make a so-called soybean milk, which is valued for cooking purposes by bakers,
confectioners and chocolate manufacturers. The seeds of
soy beans are sometimes used as a substitute for coffee.
Soy-bean hay has a comparatively high feeding value. It is
recommended as a pasture for hogs. The plant is recognized
as a valuable soiling and ensilage crop. Nitrogen-ﬁxing
bacterial nodules occur on the roots of the soy bean.”
References are at the end of each chapter. Address: PhD,
Prof. of Botany, Colorado Agricultural College.
572. Whittle, Charles A. 1917? Why soy beans? Southern
Fertilizer Association, Soil Improvement Committee,
Circular No. 3. 4 p. Undated. But it was received by the
USDA National Agricultural Library on 24 May 1918.
• Summary: “If the boll weevil takes from 30 to 50 per cent
of the cotton crop then something else must be grown to
supplement cotton. Soy Beans can lay strong claims for a
place. The demand for its oil and meal is rapidly increasing.”
Contents: For human food: Soya biscuits (containing soya
ﬂour), soy bean milk (used for centuries in Japan and China
“Because of its food value and for sanitary reasons, it is
of greatest importance to bakeries and confectioners”).
For stock feed. For industrial uses: Soap and paint. Wide
adaptation to soil and climate. The increasing demand.
Varieties. Yields and returns. Fertilization. Address: Atlanta,
Georgia.
573. Millard’s Review (Shanghai). 1918. Shantung cabbage
[Peh Tsai]. 3(6):167-69. Jan. 5.
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• Summary: “The Review is indebted to an esteemed woman
correspondent at Taichow, Shantung, for this sketch on
the Shantung cabbage, which does not grow to a head as
American cabbage does, but sprouts more to the shape of
lettuce. The Chinese name for it is ‘Peh Tsai.’ It is, for the
resident in China, a somewhat humorous circumstance to
note that the. American seed houses, who have introduced
this vegetable into the United States during the past few
years, refer to it as the ‘new’ cabbage. ‘Peh Tsai’ has been
raised in “China from time immemorial–for centuries before
America ever existed.”
“The Chinese garden calendar is inexorable. There is a
ﬁxed day for the beginning and end of every planting. No
gardener would defy fate by failing to observe this. On the
proper day in early August the rich dark soil is forked up
and carefully prepared in long, low-lying beds, each bed
dyked with little banks of soil. If rain has not been sufﬁcient
the well in the middle of the cabbage patch is used for
irrigation. After mellowing a day or two, the beds are opened
in long rows by one workman, a second follows putting in
the seed by hand, and a third puts in powdered bean cake
as a fertilizer. With low stooping step he sows the fertilizer
almost as regularly as could be done with a machine. Here,
in the bean-cake, is found the secret of Shantung cabbage.
Only with a liberal use of this are best results obtained. I
think to make my two rows on this side of the wall less
expensive by using less bean-cake; result my cabbage will
not do to compare with my neighbor’s! A whole article might
he written on the value of bean-cake as a fertilizer. Indeed so
much is being written that the humble soya bean now ﬁnds
itself very much in the limelight.
“My neighbor’s cabbages are up in an incredibly short
time and grow like magic... If this ﬁrst secret of Shantung
cabbage is bean-cake the second is water; just enough water
and not too much.”
574. Lynch, R. Irwin. 1918. On increased food production:
The soy bean. Gardeners’ Chronicle (London) 63(1622):38.
Jan. 26. Third Series. [3 ref]
• Summary: The various food and industrial products made
from soybeans are brieﬂy mentioned. Writing in his book
on Japan, after a visit to the bean centers of Manchuria, Mr.
Robert P. Porter says: “Only after one has travelled through
the region where the Soy Bean reigns supreme, and has
seen the wharves and the warehouses, the stations and the
platforms, laden with bags of Beans, and noted the thousands
of queer-looking stacks with pagoda-like roofs with
which the country is dotted, and which serve as temporary
storehouses for the produce while awaiting shipment, does
one realise that it (the growth of the Bean trade) is not a
fable, but a veritable fact in the history of international
commerce... And the manifold uses, agricultural and
industrial, as well as dietary, to which the Bean can be put,
invest this generous vegetable with increasing importance,

and the future of the Bean crop with romantic mystery.
“A peculiar point, I note, is the changing shape of these
Beans. Before they were quite ripe they were kidney-shaped.
When dry, black, and ripe, they became round as a Pea,
and on being soaked and cooked, they again showed the
kidney-like form.” A photo shows a soy bean plant with pods
and roots exposed. Address: Botanic Garden, Cambridge,
England.
575. Craven, Alfred Brewerton. Assignor to The Yorkshire
Dyeware and Chemical Co., Ltd. (East Parade, Leeds,
UK). 1918. Improvements in and relating to linoleum and
linoleum cement. British Patent 123,791. Application date:
28 Jan. 1918. 6 p. Complete left: 9 March 1918. Complete
accepted: 28 Feb. 1919.
• Summary: Pages 1-2 is the “Provisional Speciﬁcation.”
Pages 2-6 is the “Complete Speciﬁcation.” The process uses
“the partly drying oils (glycerides) as distinct from the fatty
acids substantially as described but not including tung oil,
linseed oil and soya oil” (page 6, line 8). Address: Chemist,
Northcote, Thorpe Road, Selby [England].
576. Hori, S.; Bokura, U. 1918. Soy bean cake as a
substitute for peptone in the preparation of the nutrient
media. Nippon Shokubutsu Byori Gakkaiho (Annals of
the Phytopathological Society of Japan) 1(1):27-31. Jan.
Summarized in Experiment Station Record 42(4):334. March
1920. [3 ref. Eng]
• Summary: “Since the outbreak of the present European
war, the importance of peptone, indispensable in the
preparation of the nutrient media for the culture of fungi
and bacteria, has been checked and the price has risen to
about eight or ten times its former ﬁgure; even the home
made peptone is actually sold at present at the high price
of ¥ 15 per lb. Thus the cost of preparing the culture media
in mycological and bacteriological laboratories has greatly
increased.”
“This led one of the authors to investigate some
economic material as a substitute for peptone in the
preparation of the nutrient media.” After experiments with
ammonium sulphate, Kinako powder, and soy bean cake,
“it was found that pulverized soy bean cake gives the most
satisfactory results, 30 grams of which (for 1 liter of water)
may be substituted for 20 grams of peptone... Thus since
1915, the soy bean cake extract has come into general use in
our laboratory as media for the culture of fungi and bacteria,
except for some special investigations, and the said media
are now almost universally employed for the culture of
mouse typhus bacteria throughout the country.” Information
is furnished regarding the preparation and expense of this
medium. “Soy bean cake is largely imported every year
from China as a nitrogenous fertilizer. In 1916 it reached the
amount of 760,000 tons valued at 34,500,000 Yen. One cake
weighs about 59 pounds and costs about 1½ Yen.”
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Note 1. This is the earliest publication seen on the use of
soybeans to make cultural media, as for bacteriological use.
Note 2. This is the earliest English-language document
seen (Nov. 2012) that uses the term “Kinako powder” to
refer to roasted soy ﬂour. Address: Phytopathological Lab.,
Imperial Central Agric. Exp. Station, Nishigahara, Tokyo,
Japan.
577. Chemische Umschau auf dem Gebiete der Fette, Oele,
Wachse und Harze (Germany). 1918. Gesetze, Verordnungen
und dergl. [Laws, regulations, etc]. 25(2):24. Feb. [Ger]
• Summary: England: It is illegal (Verboten) to split any
of the following oilseeds for the purpose of making soaps:
Coconut, palm kernel, cottonseed, sesame, peanut, soybean,
kapok, niger, rapeseed.
578. Howell, E.V. 1918. Soy beans and soy bean oil. J. of the
American Pharmaceutical Association 7(2):159-63. Feb. [14
ref]
• Summary: “This bean is a native of southeastern Asia.
It is at present the most important legume grown in China
and Japan, where it is grown almost exclusively for human
food. It has been cultivated from a remote period, each
district having its own distinct variety, some two hundred
kinds in all... The bean was introduced into England in
1790. Apparently the ﬁrst mention of soy beans in American
literature was in the New England Farmer, October 23, 1829,
in an article by Thomas Nuttall.” There follows a summary
of this article and several other early U.S. documents that
mention the soy bean.
“Importance: I think the soy bean is the most important
plant introduced into the South within a hundred years. This
opinion is based on the range of the plant, the value as a
soil improver, and the numerous uses of the seed and oil,
together with the fact that the present cottonseed oil mills
can produce the oil with practically no change in machinery
and thus double their mill season. The beans can be stored,
as they are practically immune to insects. Especial emphasis
is placed on this statement in the present demand for food on
account of the war. In Japan the bean forms one of the most
important articles of food, by nature a meat, to go with the
starch of rice. The Chinese make from the beans a cheese
resembling our own cheese, while the Japanese make the
well-known sauce for rice or ﬁsh, soy or suey sauce. It is
one of the principal ingredients in ‘Tofu’ (bean curd), natto
(steamed beans), and white and brown miso, which is like
our molasses brown bread.”
“A factory for the production of this [soy] milk has
recently been established in America. This can be used
in cooking, by bakers, confectioners, and chocolate
manufacturers. I have before me the following food articles
in which soy bean meal is the principal ingredient: Egg
substitute No. 1, egg substitute No. 2, colored cocoanuts,
coffee substitute, cocoa substitute, roasted malted nuts,

coloring curry powder, cutlet powder, soy and navy beans
with pork, the equal of any pork and beans.
“The use of the soy meal for soups, for proportional
use in mufﬁns, cookies, fritters, croquettes, biscuit, and loaf
bread is unlimited. Its use is checked only by our prejudice
for certain customary ﬂavors, just as northern people and
Europeans do not use corn meal. In other words, North
Carolina, if forced to by war conditions, could largely exist
on the soy beans crushed in the State this year, including
the imported and native beans crushed, the oil from which I
estimate to yield this year 400,000 gallons. This oil can be
used for frying, and for a salad oil in French dressing or in
mayonnaise. I fried a partridge in the crude unreﬁned oil, and
found it delicious.
“While the chief use, so far, of the oil has been for
soaps and paints, the particular object of this paper has
been to call attention to the use of soy oil in pharmaceutical
preparations.”
Tables show: (1) The speciﬁc gravity, saponiﬁcation
value, and iodine for three samples of Manchurian soy oil
purchased in New York. (2) The chemical composition of soy
bean meal (8.77% fat), compared with the meal of ﬁve other
seeds (including cottonseed, linseed {old and new process},
decorticated peanut, and sunﬂower seed). (3) Four chemical
constants of seven samples of domestic and imported soy
oils (from L.P. Nemzek). (4) The food values (nutritional
composition) of soy beans and six other foods, including lean
beef, milk, and eggs.
Because of World War I: “During the past six or
seven months there has been produced in this country in
the neighborhood of one hundred thousand gallons of soy
oil. The largest part of this quantity has been produced in
North Carolina by the Elizabeth City Oil & Fertilizer Co.,
Winterville Cotton Oil Co., and the New Bern Cotton Oil &
Fertilizer Mills. Samples from the different crushings have
been examined in comparison with the imported oil.”
“Medicinal use: In England a diabetic biscuit is
manufactured. In this country an infant’s food from the
soy bean is on the market. The enzyme in the bean is also
attracting attention and opening a ﬁeld for investigation.”
Note 1. This paper was presented at the Scientiﬁc
Section, American Pharmaceutical Assoc., Indianapolis
meeting, 1917.
Note 2. This is the earliest English-language document
seen (Oct. 2008) that contains the word “crushings.”
Note 3. This is the earliest English-language document
seen (Oct. 2016) that contains concept of “new process” and
“old process.” But it is applied to crushing linseed rather
than to crushing soybeans.
579. Williamson, A.A. 1918. Methods of making soyabean oil in Manchuria (Abstract). American J. of Pharmacy
90(2):139-41. Feb. [1 ref]
• Summary: A long summary of: Williamson, A.A.
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1917. “Methods of making soya-bean oil in Manchuria.”
Commerce Reports (U.S. Department of Commerce, Bureau
of Foreign and Domestic Commerce) 20(305):1227-29. Dec.
31. Address: Consul, Dairen, Manchuria.
580. Williams, C.B. 1918. Soy beans for southern farmers:
Products of soy beans and their commercial uses–A great
food and feed crop that in future will have a big place in
southern agriculture. Progressive Farmer (The) (Raleigh,
North Carolina) 33(10):328. March 9.
• Summary: “Our people generally have not begin to fully
appreciate the possibilities of the soy bean in the way of soil
improvement and other purposes. It has a much wider range
of adaptation than any of the other leguminous crops in the
South, except possibly Japan clover.” It is a safer and more
productive crop than the cowpea.
“During the spring of 1915, farmers of the South were
confronted with a situation that forced them to put in some
satisfactory crop to take the place of part of the acreage that
had previously been devoted to cotton, because of the very
low price at which cotton had sold during the previous fall.
In many sections, farmers decided to put in more of the
leguminous crops, soy beans being used in many cases.
“Previously the beans that had been grown had been
used almost entirely for seed purposes; but with the large
crop of 1915” it was decided to try crushing some of the
beans in place of cotton seed. “A determined effort was made
along this line, and as a result, in North Carolina alone, a few
of the oil mills operated on the beans and crushed 80,000 to
100,000 bushels. It is believed that the operation, though a
new venture, was conducted at a reasonable proﬁt in most
cases.
“First Commercial Crushing of Domestic Beans: The
ﬁrst commercial crushing of domestic beans in this country
by an oil mill was started on December 13, 1915, by the mill
located at Elizabeth City, North Carolina. It is interesting
to note that right from the start this mill operated night and
day, the beans being secured from the local market and
surrounding counties, until it had crushed something like
20,000 bushels. This mill was able to crush and handle
almost a ton an hour. It is interesting to observe that they
had practically no difﬁculty in starting and operating on the
beans after they had been crushing cotton seed. They had to
incur no material expense in changing from the crushing of
cotton seed to the crushing of soy beans. From facts at hand,
it would appear that this mill had very little, if any, difﬁculty
in disposing of the oil and meal at fairly reasonable prices
secured from the crushing of soy beans. On an average they
were able to secure from 32 to 35 gallons of oil and about
1,650 pounds of meal from each ton of beans.
“In the crushing of soy beans one of the chief products
secured is the oil, which has wide usefulness in the
commercial world. The percentage of oil contained in beans
has been found to vary from 17 to 20 per cent.

“At the present time the oil is being used in this country
largely in the manufacture of soaps, paints, varnishes,
enamels, linoleums and waterprooﬁng materials. It is being
used, too, to a limited extent in the manufacture of edible
oils. Soy bean oil may replace linseed and cottonseed oils in
the manufacture of many of the products into which these
latter oils are at the present time entering. It has been shown
that soy bean oil may comprise 20 to 25 per cent of the total
oils of a paint without seemingly interfering with the lasting
or other qualities required in a good paint. In this respect
this oil is decidedly superior to cottonseed oil as the latter
can seldom if ever be used for this purpose. It is signiﬁcant
of the possibilities of the production of soy bean oil in this
country that last year there was imported into this country
about 19,000,000 gallons, which at present prices would be
worth more than $20,000,000. These importations have come
chieﬂy from Asia.”
“Soy Bean Meal–Composition and Value: most valuable
product secured in the crushing of soy beans is the meal.
That which is obtained in the crushing of yellow colored
bens is of a bright yellow color, while that produced from
the brown or dark colored beans is of a darker shade of
yellow. The cake or meal secured by expression methods has
a pleasant taste, not unlike that of malted milk. The meal is
appetizing, highly nutritious and is relished by stock. When
compounded properly and cooked soy bean meal [ﬂour]
makes a rich, nutritious bread for human consumption.
United States Food Administration has recently placed soy
bean among the substitutes to be used with wheat ﬂour.
“Looking at this product purely from its fertilizing
value, it is more valuable than cottonseed meal and now
is selling for $12 to $15 per ton more than the cottonseed
meal. Analyses show that it contains 7 per cent nitrogen
(8.50 per cent ammonia), 1.25 per cent phosphoric acid,
and 2.25 per cent potash. It is believed that the availability
of these constituents contained in soy bean meal is just as
high as when they are derived from cottonseed meal. Based
upon these percentages, an exchange made purely from
the plant-food standpoint would be about 1,600 pounds of
soy bean meal of average composition for 2,000 pounds, or
33.33 bushels of beans, It should be borne in mind, however,
that the farmer in making such an exchange should at least
receive enough above this amount to cover well the cost of
the delivery of the beans at the mill and the hauling of the
meal back to the farm. When beans bring to the farmer a
higher price than about $2.50 per bushel the oil mills claim
they cannot handle the beans in their mills at the present
prices of oil and meal and cost of operation.
“Soy Bean Meal as a Feed: In feeding experiments
this meal has proved to be a superior product. When fed to
young chicks in equal quantities with wheat shorts, cracked
corn, mixed with sweet milk, it proved to be a most valuable
feed, being equal to rolled oats as a growth producer. From
results in the feeding of pigs, investigators have been led
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to conclude that soy bean meal, if fed properly, does not
produce soft-bodied hogs as has been though to be the
case by some. Ordinarily oil mills, with which the writer is
familiar, paid in 1915 and 1916 from $1 to $1.50 per bushel
for the beans. Now they cannot get them at $2.50 to $3 per
bushel.
A very small, oval portrait photo shows Prof. C.B.
Williams. Address: [North Carolina].
581. Worden, Alton M. 1918. Soy beans for proﬁt, forage
and food crops. Atlanta Constitution (Georgia). March 10. p.
A15.
• Summary: Nearly 20 years ago [i.e., about 1900] I
introduced soy beans as a forage crop in Coffee and Franklin
counties, Tennessee. After a short trial I predicted ‘That in a
few years soy beans would be raised by millions of acres for
forage and oil.’ That prophecy has been amply fulﬁlled and
today soybeans are looming up large also as an ideal article
of food to those who know how to prepare them. Browned
and ground it makes a ﬁne coffee and far more healthful
(and very nourishing) than Java and Brazilian berries and
free from the slow poisons of the drug, caffeine. Through
the courtesy of Mr. W.L. Henderson of the Southern railway,
I was shown the coffee, also the beans processed, parched
and salted, a ﬁne dinner dessert dish as any salted nuts, also
rival split peas for soups. Well cooked, they are as desirable
and palatable as the famous ‘Boston baked,’ and canned are
equaled by few and surpassed by none as a table delicacy.
Also a desirable dish eaten fresh and green from the garden
as string or stringless beans, besides furnishing one of the
ﬁnest table or salad or cooking oils in use today... As a
source of oil soys are far superior to any other vegetable that
I am familiar with, unless it is peanuts. A table shows the
composition of ﬁve seeds, starting with the percentage of
oil and protein contained in cow peas (1.72%, 20.72%), soy
beans (20.48%, 36.75), cotton seed (15%, 36%), velvet beans
(5.54%, 22.21%), and peanuts (34.43%, 23.00%).
“Soy beans are good for all kinds of stock.” One part
soy oil can be mixed with two parts linseed oil to make highgrade paints. Soy ﬂour can be used as an extender for wheat
ﬂour.
Also discusses soy beans as a forage crop and to make
hay. How to sow and cultivate soy beans. How to save seed
and to cure soys using a rack made of four stakes. Address:
“Range,” Tullahoma, Tennessee.
582. Satow, Sadakichi. 1918. Procédé pour l’extraction de
matières protéiques de substances contenant de la protéine
végétale, pour emploi dans les arts industriels [Process for
extraction of proteins from substances containing vegetable
protein for use in the industrial arts]. French Patent 486,190.
March 14. 5 p. Application ﬁled 30 June 1917. [Fre]
• Summary: The invention focuses on the process of treating
materials that contain vegetable proteins in order to extract

proteinaceous substances that could be used in industrials
arts.
The object of the invention is to produce, in an
economical fashion, proteins and vegetable substances of an
improved quality to be used in the industrial arts.
To this effect, one breaks or crushes the matter
containing the vegetable protein, for example by making it
run through cylinders in order to crush the raw material and
break its cellular structure. Should the raw matter contain a
harmful level of oil or grease, the crushed or ground mass is
ﬁrst treated in order to eliminate the oil or the grease and the
derived outcome is labeled the ‘ﬂour’ (la ‘farine’).
A diverse source of vegetable substances can be called
upon as raw material. It is acknowledged that grains, cereals
and bean products, in particular the substances that hold
a high percentage of protein materials, are well suited to
the application of this invention. Such substances are for
example grains, wheat, beans, peas and analogous materials.
For the industrial usages where a clear color is not
desired for the product to be manufactured with said protein
matter, the husk, the skin, the envelope of the raw material
can remain, but when the ﬁnal product must present a clear
color, it is useful to remove the exterior skin or husk, which
can be accomplished through any of the practices in place.
Address: Japan.
583. Exportateur Francais (L’) (Paris). 1918. L’emploi de
l’huile de soya dans la fabrication des couleurs [Use of soy
oil in the manufacture of paints]. No. 87. p. 39. March 28.
[Fre]
• Summary: “The Paint Manufacturers’ Association of
the United States, foreseeing a scarcity of linseed oil,
have conducted extensive research to ﬁnd a replacement.
According to their experiments, the oil extracted from
soybeans is, of all the vegetable oils tested, the one that
has given the best results. This is why the soybean acreage
in North Carolina will be considerably expanded. The
authorities are conducting a major campaign among the
farmers to explain the importance of this crop, which is very
proﬁtable.” Address: Hanoi.
584. British Medical Journal. 1918. A vegetable milk.
i(2889):430. April 13.
• Summary: “From a correspondent: In these days of
agalactia [failure of the secretion of milk in mammals] any
reasonable substitute for milk is certain of a welcome, so
that particular interest attaches to the soy bean, an alimentary
plant grown on a very large scale in China, and imported
into this country [Britain] by hundreds of thousands of tons
annually for the sake of the oil it contains, which is utilized
in the manufacture of soap, margarine, etc.
“More interesting from the alimentary point of view
is the fact that it can be made to yield a substitute for
milk, which in respect of appearance and composition so
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nearly approximates the familiar article as to be wellnigh
indistinguishable therefrom.
“The process is simple. Five ounces of the bean are
soaked overnight in a quart of cold water; it is then coarsely
ground, mixed with the water in which it has been soaking,
and ﬁltered through muslin [coarse cotton fabric]. The result
is a milky ﬂuid with a rather strong smell of haricot bean,
which disappears after it has been raised to boiling point.
Infants take it readily, and, mixed with tea or coffee, the
taste is imperceptible. Fresh soy bean milk has a fairly acid
reaction; it is quite homogeneous under the microscope, and
its physical properties are those of cow’s milk; rennet causes
it to curdle, lactic acid germs cause it to undergo lactic acid
fermentation. When boiled it ‘rises’ like ordinary milk and
forms a pellicle [yuba] on the surface.
“Its composition is: Casein 3.13 per cent., fats 9.89,
but it lacks carbohydrates, a shortcoming which can easily
be remedied. As the fatty constituent is an oil, butter cannot
be made from soy bean milk, but it can be made to provide
cheese (120 grams of the bean yields 184 grams of cheese),
and the cheese [fermented tofu] can be made to resemble any
of the popular cheeses in the market; it is merely a question
of employing the proper ﬂavouring ferment. Soy-bean
milk can be retailed at 3 centimes a litre. The residue, after
making milk, is still very rich in alimentary principles, and
can be worked up into very palatable ‘almond’ cakes and
biscuits. Being practically free from starch, these cakes are
especially suited for consumption by diabetics.
“Roasted, the bean provides a colourable imitation of
coffee, just as do barley and oats, to what a satisfactory
degree only those who make use of these substitutes will
understand.”
“A practical idea of its alimentary value may be formed
by contrasting the cost of this as compared with other
albumins: 100 grams of albumin, at before-the-war prices,
would cost–from egg 1s. 8d. [1 shilling 8 pence], from meat
1s. 4d., from pork 8d, dried peas 3d., and from soy bean 2d.
The bean contains four times as much mineral constituents
as meat, and is twice as rich in phosphoric acid.” A table
compares the nutritional composition of soy beans (water
plus 5 nutrients) with lentils, haricot beans, peas, and broad
beans.
585. Gaskill, E.F. 1918. The soy bean. Massachusetts
Agricultural College, Extension Circular No. 56. 3 p. April.
• Summary: Contents: Introduction. Uses: For forage,
ensilage, pasturage, green manure or cover crop, grain, oil.
Culture: Climate, soil, fertilizers, inoculation, seeding and
cultivation, harvesting, threshing. Varieties. Advisability of
growing in Massachusetts (its economic value on most farms
is questionable).
“For green manure or cover crop: Soy beans like other
legumes are capable of assimilating most of the nitrogen
needed from the air. Some of this nitrogen remains in the

soil. It will be understood, therefore, that soy beans when
grown as a green manure crop not only add humus to the
soil but also fertility in the form of nitrogen. Soy beans do
well on light sandy soils when properly inoculated. For this
reason they will be found an excellent crop to restore humus
and fertility to some of the poorer soils in this State, and are
quite satisfactory as a cover crop in orchards.”
“In harvesting for seed the mowing machine may be
used, going around the ﬁeld cutting two rows at a time and
having the inside rows mowed by hand in order to prevent
the machine passing over the beans on the following trip. If
several acres of beans are to be harvested it will undoubtedly
found an advantage to use a mowing machine with a side
delivery attachment. In order to prevent shattering, the crop
should be cut in the morning before the dew is off or on a
cloudy day.”
“Threshing: An ordinary grain thresher with a bean
attachment and properly adjusted as to speed may be used to
thresh soy beans since they do not split as easily as the ﬁeld
or garden bean.”
“For oil: Soy bean oil ﬁnds a ready market for a variety
of purposes. Its principal use in this country has been in the
manufacture of paints.”
Varieties: “The early maturing kinds are invariably
small plants and produce light yields of beans, while the late
maturing varieties produce larger plants and yield a heavier
crop of seed. As a result of trials at the college of some two
hundred varieties, Medium Green has proven to be one of the
best for Massachusetts. Except in years of very early frost, it
matures its seed... Some of the varieties that will mature in a
shorter season than the Medium Green are Ito San, Ignotum
[same as Ogemaw] and Quebec 92. These varieties will
undoubtedly be found better adapted to the higher altitudes
of the State. The Hollybrook is similar to the Medium Green
in regard to maturity, characteristics of growth and yield, but
differs in that its seed is yellow. The Wilson because of its
small stems is considered an especially good variety for hay.
The Mammoth Yellow is probably more extensively grown
than all other varieties. It is a large variety which does not
mature in New England.” Address: Massachusetts Agric.
Exp. Station, Amherst.
586. Kiesselbach, T.A. 1918. Soy beans. Nebraska
Agricultural Experiment Station, Bulletin No. 166. 16 p. May
1.
• Summary: Contents: Uses. Food values. Composition.
Adaptation and varieties. Relative yields of soy beans and
cereal crops. Time, rate, and manner of planting. Cultivation.
Harvesting and threshing. Soy beans as a forage crop. How
to use soy beans for human food: Soy bean ﬂour, method of
using ﬂour, recipes for using soy bean ﬂour, dishes prepared
from whole soy beans boiled.
“Altho soy beans are an excellent supplementary protein
stock feed, with a feeding value about equal to that of oil
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meal, investigations indicate that the yield is not sufﬁciently
large to justify growing them for this purpose in Nebraska
where alfalfa can be grown successfully. An acre bearing
three tons of alfalfa hay produces approximately two times as
much digestible protein and ﬁve times as much energy value
in the form of carbohydrates and fat as one acre of soybeans
yielding 15 bushels. On the other hand, soy beans are the
most productive of protein and energy value of any of the
leguminous concentrates suitable for human consumption.”
“The yield of soy beans in the southern states in
proportion to the yield of cereal crops is so much greater than
in Nebraska that a natural adjustment of production is not
likely to make it proﬁtable for Nebraska farmers to compete
extensively in the growing of soy beans for commercial
purposes.”
“The Experiment Station ground and sold considerable
soy ﬂour during the winter 1917-1918, in an experimental
way, to a rather large number of people. This ﬂour was
relished and held in high favor by nearly all who used it. It
was without doubt one of the most satisfactory substitutes for
wheat ﬂour on the market. The keeping qualities of this ﬂour
have proved very satisfactory during the winter time. A sack
full has been retained in good condition at ordinary living
room temperature (70 degrees F.) during the ﬁve months
from October until March.”
Ideas for using soy bean ﬂour in recipes include: Raised
wheat bread with soy bean ﬂour. Raised whole wheat bread
with soy bean ﬂour. Steamed Boston brown bread. Mufﬁns.
Biscuits with soy bean ﬂour. Corn bread. Mush for frying.
Corn griddle cakes. Soy bean soup. Soy bean milk.
Ideas for using whole soy beans boiled in recipes
include: Soy bean loaf. Soy bean croquettes. Soy bean soup.
Roasted soy beans (like peanuts).
Photos show: A man standing in a ﬁeld of soy beans.
Fifty seeds of ﬁve soy bean varieties (Early Yellow, S.P.I.
No. 36576, Habaro, Haberlandt, and Cloud). Tables give
experimental data and compositional analyses of soy beans.
Address: A.M. Agronomy, Lincoln, Nebraska.
587. Thurston, Azor. 1918. Soya bean oil. Midland Druggist
and Pharmaceutical Review 52(5):202-03. May. [3 ref]
• Summary: This oil is called huile de soja in French,
Sojabohnenoel in German, and olio di Soia in Italian. “Soya
beans are cultivated in Russia, Japan, China and the Southern
part of the United States. Constants: Refractive index at
20ºC, 1.4768; speciﬁc gravity at 25ºC, 0.9194; solidiﬁcation
value, -15 to -16ºC; saponiﬁcation value, 191 to 194; iodine
value, 130 to 135; Reichert-Meissl value, 0.45 to 0.69.
Principal components: Glycerides of oleic, linolic, stearic
and palmitic acids.” After discussing the oil’s preparation,
properties, and tests of purity, the author describes its
uses: “Soya bean oil is used in soap making, in paints and
varnishes as well as in making waterproof clothing. It is used
as an edible oil in the manufacture of lard substitutes and

oleomargarine. It is used to a limited extent as a lubricant
and burning oil. ‘German Coffee Berry’ is a species of soya
bean the seed of which, being parched and ground, is used
as coffee. As a by-product the soya-bean meal is a valuable
stock food.” He then discusses natto, based on a 1912 article
by S. Muramatsu. He adds, incorrectly, that “Tofu is a liquid
preparation resembling cow’s milk and manufactured from
soya beans.”
Note: Azor Thurston lived 1861-1922. Address: Ohio
State Univ.
588. Byington, Homer M. 1918. The vegetable-oil
industry of Hull [England]. Commerce Reports [USA]
(Daily Consular and Trade Reports, Bureau of Foreign
and Domestic Commerce, Department of Commerce)
21(133):919-27. June 7.
• Summary: “Hull is now claimed to be the largest
vegetable-oil center in Europe. The year 1917, the third
since the outbreak of the European war, witnessed constantly
changing conditions... Shortage of supplies of raw materials
(chieﬂy due to the question of tonnage), irregular arrivals,
increased prices, shortage of labor, increased cost of
production, and Government control were the outstanding
features.” Because of Hull’s geographical position in relation
to sea warfare, the city received about 75% of its supplies of
raw material overland by rail from English ports on the south
and west coast.
War bonuses to workers oil mills were increased in
1917, Starting in early May 1917, a government schedule
was issued to control maximum prices. “Also, to eliminate
speculation or proﬁteering and for the better control of the
trade, a system of licenses was established for all wholesale
dealings. The objects of these measures was to protect
crushers from having to pay exorbitant prices for supplies of
raw materials and to regulate the prices to consumers of oils,
cake, and meal. “On December 1, 1917, under the Defense
of the Realm Act, the Food Controller took over possession
of all stocks of raw materials in mills and warehouses and all
contracts for shipments en route at original prices.”
“The war has accentuated the importance of the oil
crushing industry by the increased demands for glycerin
for explosives, oil for aeroplanes (chieﬂy castor), oil for
margarines, and oil cake for cattle food.”
A table (p. 920), based on preliminary returns of the
Board of Trade, shows imports of raw materials for the
oilseed industry into the United Kingdom during the years
1915, 1916, and 1917. For soya beans: In 1915–170,910
tons worth $6,950,729. Decreasing in 1916 to 65,364 tons
worth $4,673,572. Decreasing in 1917 to 25,049 tons worth
$2,434,108.
A 2nd table shows that of these imports, the following
amounts were reexported. Soya beans: 1,687 tons in 1915,
increasing to 2,679 tons in 1916, but nil in 1917.
A 3rd table shows exports of oils manufactured in
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the United Kingdom. Soya bean oil: 13,473 tons in 1915,
decreasing to 4,554 tons in 1916, decreasing to 608 tons in
1917.
A 4th table shows imports of oilseeds into Hull. Soya
beans: 135,019 tons in 1915, decreasing to 69,945 tons in
1916, decreasing to 13,890 tons in 1917.
A section titled “Soya beans and oil” (p. 924) discusses
the subject in detail, based on the statistics in the tables
above.
Trade in oilseed cakes (p. 925): “Soya cake increased
during 1916 from $49.87 per ton to $78.47, and in 1917 rose
as high as $96.11, with practically no supplies at all, owing
to the government prohibition of importation of soya beans
issued February 23, 1917.”
“Margarine may be said to have come into its own
during the war. With decreased manufactures and imports
of butter and increased prices (about 100 per cent), the
mass of the people in this country were glad to turn to the
better grades of margarine at a cost of less than one-half of
the price of butter.” In 1917 some oleomargarine contained
at least 55 per cent of animal fats. Address: Consul, Hull,
England (April 27).
589. Board of Trade Journal (London). 1918. Imports and
exports of fertilisers in 1917. 100(1125):778. June 20.
• Summary: “Oil-seed fertilisers. Imports of oil-seed
fertilisers (bean cake, rape-seed cake, cotton-seed cake,
etc.) during 1917 amounted to 1,066,660 tons, valued at
55,967,822 yen, as compared with 835,681 tons (37,540,214
yen) and 402,190 tons (39,249,341 yen) in 1916 and 1913
respectively. The average price for bean cake in Japan in
1917 was 2.0 yen per cake (approximately 60 lb.); for rapeseed cake 4.30 yen per picul (133 1/3 lb.).” Address: British
Commercial Attaché, Yokohama, Japan.
590. Holmes, Arthur D. 1918. Digestibility of some seed oils.
U.S. Department of Agriculture Bulletin No. 687. 18 p. June
28. See p. 6-9, 17-18. [20 ref]
• Summary: These digestion experiments were conducted
on human subjects, “medical or dental students from 20
to 40 years of age, moderately active, of good health, and
normal appetites.” Summary: “After allowance has been
made for metabolic products and undigested fat resulting
from the basal ration, the coefﬁcients of digestibility were
found to be–for corn oil, 96.8%; for soy-bean oil, 97.5%; for
sunﬂower-seed oil, 96.5%; for Japanese mustard-seed oil,
98.8%; for rapeseed oil 98.9%, and for charlock oil 98.9%.
Pages 6-9 note: “In the United States constantly
increasing quantities of soy beans, imported from the Orient
or produced for the most part in cotton-growing districts, are
pressed in the cottonseed-oil mills. The oil is largely used
for technical purposes, especial attention having been given
to its use as a paint oil. Work which has been done indicates
that the characteristic odor and taste of the crude oil can be

nearly, if not entirely, eliminated by careful reﬁning and that
the reﬁned oil may be used for food purposes.”
“Prepared under the direction of C.F. Langworthy, Chief,
Ofﬁce of Home Economics” [USDA]. Address: Specialist
in Charge of Digestion Experiments, Ofﬁce of Home
Economics, USDA.
591. Bean-Bag (The) (St. Louis, Missouri). 1918. Soy beans
in North Carolina. 1(1):23. June.
• Summary: “North Carolina claims rank as the largest soybean producing State in the country, with an estimated crop
for 1917 of 1,500,000 bushels an increase of 20 per cent over
1916. Despite this large crop, the oil mills of eastern North
Carolina imported 200,000 bushels of soy beans recently
from China.
“A soy-bean harvester has been invented by North
Carolina farmers, and is described in a bulletin issued by the
experiment station of that State. This harvester thrashes the
beans from the vines as they stand in the ﬁelds. Five types
of soy-bean harvesters are manufactured by North Carolina
concerns.
“Of the 1916 crop, 111,000 bushels were sold to
canners for canned products, and nearly 100 manufacturers
throughout the country are using soy-bean oil in making
soap, paint, varnish, enamel, japans, linoleums, oilcloth, and
salad oils. The North Carolina Experiment Station publishes
a pamphlet containing technical information from these
manufacturers as to results with soy beans.”
592. Gillespie & Sons (L.C.). 1918. Varnish gums, China
wood oil, gum shellac, soya bean oil (Ad). Paint, Oil and
Drug Review 66(1):23. July 3.
• Summary: “Our branch houses in the primary markets buy,
pack and ship exclusively to us.” Address: 6 and 8 Fletcher
St., New York.
593. Murray Co., Inc (The John C.). 1918. Linseed oil (Tank
cars & carloads barrelled) (Ad). Paint, Oil and Drug Review
66(1):21. July 3.
• Summary: “Soya bean oil–Chinawood oil. Prompt and
future shipment. Fatty acids. Fish oils. Perilla oil.” Address:
11 S. La Salle Street, Chicago, Illinois. Phone: Randolph
4031 and Randolph 4920.
594. Paint, Oil and Drug Review. 1918. Buyers’ classiﬁed
index. 66(1):26. July 3.
• Summary: This index (near front) shows the following
under “Oil, Soya Bean.”
Gillespie & Sons, L.C.–p. 23.
Haines, E.H.
Independent Oil & Supply Co.
Marden, Orth & Hastings Corp.–p. 1.
Murray Co., Inc., The John C.–p. 21.
Paterson, Boardman & Knapp–p. 21.
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Rogers Brown & Co.–p. 22.
Note: Not all of these companies have an ad for soya oil
is this issue, or even in this year of this periodical.
Those which do have ads will be given separate records.
On page 21 we read: “Linseed oil has advanced with
every prospect of greater scarcity and higher values until
arrival of the new seed crop.
There follow separate entries for Linseed oil, China
wood oil, Soya bean oil, and ﬁsh oil.
The third entry reads: “Soya Bean Oil–Sellers’ tanks are
quoted at 16¢ f.o.b. Coast for July forward and buyers’ tanks
at 15½¢.”
Note: This periodical was founded in 1883. It is
somehow related to Paint, Oil and Chemical Review.
595. Rogers Brown & Co. 1918. Importers and shippers of:
China wood oil, soya bean oil, perilla oil, Paciﬁc Coast ﬁsh
oils (Ad). Paint, Oil and Drug Review 66(1):22. July 3.
• Summary: “Our oils guaranteed absolutely pure. We
maintain our own organization in the Orient which buys and
tests exclusively for us.
“Carload lots only.
“Send us your inquiries and we will be glad to quote
promptly.” Address: Home ofﬁce: Seattle, Washington.
Eastern sales ofﬁce: Insurance Exchange Bldg., Chicago,
Illinois. Phone: Harrison 84.
596. Marks, Edward Charles Robert. Sunbeam Chemical Co.
(Chicago, Illinois). 1918. Improvements dye composition
adapted for domestic use. British Patent 129,417.
Application date: 5 July 1918. 5 p. Complete accepted: 7
July 1919.
• Summary: This patent is for producing a universal alkali
proof dye chemically combined with soap. Glycerol is a byproduct of the saponiﬁcation process.
“The oil or oils used may be varied. Olive, soya bean,
raisin or grape seed, peanut, crude corn or any vegetable
oil may be used separately or combined with cocoanut oil.”
Address: Consulting Engineer, 57 & 58, Lincoln’s Inn Fields,
London, W.C. 2 [England].
597. Onodera, I. 1918. Genge oyobi daizu kasu no suitô
seiiku ni oyobosu eikyô [The inﬂuence of soy-bean cake and
Chinese milkvetch (genge or renge, Astragalus sinicus) on
the growth of rice plants]. Nogaku Kaiho (J. of the Scientiﬁc
Agricultural Society, Japan) No. 191. p. 786-827. July 5.
[Jap]
598. San Francisco Chronicle. 1918. Agriculture and
horticulture. July 14. p. W2.
• Summary: The section titled “Soy bean culture” contains
subsections on “Adaptation and varieties” and “Relative
yields of soy beans and cereal crops.” The section, which
contains basic information about soy bean cultivation and

uses, begins: “The culture of soy beans is increasing in
this country, although not always and at all places the most
proﬁtable crop that can be raised.”
Soy “beans are the most productive of protein and
energy value of any of the leguminous concentrates suitable
for human consumption.
“The oil of soy beans is also extracted commercially for
many purposes, such as manufacturing paints, lubricants,
soaps, rubber and as a substitute for olive oil for table use.
These industries are increasing in the United States and make
a growing demand for soy beans. The yield of soybeans in
the southern states in proportion to the yield of cereal crops
is much greater than in the north.”
599. Abbot, J. Lloyd. 1918. Why I am planting over 400
acres of orchard to soy beans in preference to cowpeas or
velvet beans. Bean-Bag (The) (St. Louis, Missouri) 1(2):11.
July.
• Summary: “On ground as good as ours, velvet beans are
out of the question after the ﬁrst year, as it is impossible to
keep them off the trees to a sufﬁcient extent to prevent them
from ruining the trees. This eliminates the velvet bean to start
with, leaving only the cowpea and soy bean to consider for
our own conditions, and both of them have done well in the
past in our orchards.
“The soy bean can be planted both earlier and later than
the cowpea, as it will germinate in weather too cool for the
cowpea to germinate, and will mature a big crop of grain if
planted late, in weather too cool for the cowpea to make a
satisfactory yield. Light frosts sufﬁcient to kill cowpeas and
other tender plants do not affect the soy beans, either when
young or old. The more fertile the soil and the greater the
rainfall, the more apt the cowpea is to make big growth of
vine and little grain, while under those favorable conditions
the soy bean will make still greater grain yields than
normally; this in addition to being a drought-resisting plant.
The large rainfall is a condition which we are likely to hit
every season.
“Soy beans which average 25 per cent protein and 20
per cent oil, as compared with 25 per cent protein and 1.7
per cent oil for the cowpea, are not equalled by any other
grain as a supplement to the corn and roughage of the farm,
and may even be substituted for that exceptionally rich feed,
cotton-seed meal.
“The oil mills will pay a proﬁtable price for the soy
bean, and will not buy the velvet bean or the cowpea.
“The seed is not attacked by weevils and other Insects,
as in the case of the cowpea.
“The seed may be threshed from the hay with a common
grain thresher, while the cowpea requires a special machine.
This after the crop has been cut with a mower or binder.
“The soy bean may be harvested directly in the ﬁeld by
any one of the three soy bean harvesters (the Gordon, the
Prichard, and the Scott, all three manufactured in Elizabeth

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 293
City, North Carolina), while the cowpea crop cannot be
picked by machinery, and if the grain is to be picked by
hand, which is the practice in this section, where there are
so few threshing machines. If the cowpea grain is harvested
by a mower, or any other machine, preparatory to being run
through a thresher, only the ripe grain is secured, while the
grain which would have matured from the blossoms at the
time of cutting is lost. These soy bean harvesters can harvest
about ﬁve acres a day, and cost only about $125.00. A grain
yield of only 25 bushels to the acre, 125 bushels to 5 acres, at
a price of $4.50 per bushel, will pay for itself in one season,
with money saved over hand picking.
“The soy bean seed decay slowly when left on the
ground, and hence are suitable for winter hog pasture.
“The soy beans ripen together, hence the total yield
can be obtained by machine picking or harvesting, while to
obtain the total yield of cowpeas the expensive hand picking
has to be resorted to, and the picking has to be done several
times instead of just once, as with the soy bean.
“The soy bean grows erect instead of a vine, hence the
difﬁculty of controlling it is not an item in its culture.
“In planting a row of soy beans and a row of corn, over
my entire corn plantings, I get almost as much corn, just as
with the velvet beans planted in this way, but I can harvest
the corn at any time I wish, as well as harvest the soy beans
at the proper time, neither interfering with the other, and I
can get the crop off the land in time for a fall or early spring
crop, which is extremely difﬁcult with the velvet bean when
It is pastured, and the velvet bean is only most proﬁtable
when pastured.
“The soy bean is superior to cowpeas or velvet beans for
silage with corn.
“The grain yield of soy beans is about the same as the
yield of corn in this section, although Citronelle growers
made as high as 34 bushels of soys to the acre, and that only
after one year’s previous experience with growing the crop.
Thirty-four bushels is far above the average corn yield of the
section.
“The soap manufacturers and the paint manufacturers
are beginning to use the soy bean oil very extensively. The
reﬁned soy bean oil is being used for table purposes, just as
some of the other vegetable oils. The Europeans are several
years ahead of us in this latter respect.
“The soy bean meal, the by-product of the oil mills, is a
valuable stock feed, competing with peanut meal and cottonseed meal.
“The soy bean may be used as a human food: It makes
the following delicious dishes: Roasted soy beans; soy bean
soup; boiled soy beans; soy bean mufﬁns; baked soy beans;
soy beans cooked with tomato sauce; baked soy loaf; soy
bean crust; soy bean coffee. In this time of food scarcity,
we need every staple food we can grow. The soys can be
harvested and kept for food for years. What better insurance
is there against a food shortage than to grow soy beans?

“Canning factories are using the soy beans instead of the
navy beans to put up canned pork and beans. Try a sample of
the ‘Dyer’ or ‘Alice’ brands of ‘Pork and Beans’ put up by
the Dyer Packing Co., of Vincennes, Indiana.
“Soy beans are much richer in protein than lima beans
or sirloin steak. In fact, they contain double the amount of
protein contained by these two staple food products. The soy
bean contains about the same amount of fat that Is contained
in lima beans. The full value of the soy bean as a food
product is slightly higher than sirloin steak and lima beans.
It has been stated by food experts that for men who are
engaged in hard manual labor, where they burn up a lot of
their tissues in the effort, soy beans are as suitable for food
as is steak.
“Summary: The soy bean makes more grain per acre; it
can be harvested by machinery, hence more cheaply; it ﬁts
into intensiﬁed farming better; there are a greater number
of uses for the grain, hence greater demand; and it is worth
more per bushel when harvested than either the cowpea or
the velvet bean. In addition to all these advantages, it is a
delicious human food and meat substitute.
“Can you afford not to grow soy beans?” Address:
Mobile, Alabama.
600. Morse, W.J. 1918. The soy bean: Its culture and uses.
Farmers’ Bulletin (USDA) No. 973. 32 p. July. Superseded
by Farmers’ Bulletin 1520. [27 ref]
• Summary: Contents: Summary. Commercial importance.
Climatic adaptations. Soil requirements. Preparation of the
seed bed. Fertilizers. Inoculation. Time of planting. Depth of
planting. Rate of seeding. Method of seeding. Cultivation.
Varieties (22): Barchet, Biloxi, Black Eyebrow, Chiquita,
Early Brown, Elton, Guelph (“also known as Medium Green,
Early Green, Medium Early Green, and Large Medium”),
Haberlandt, Hahto, Hollybrook, Ito San (“has been known
under the names of Japan Pea, Yellow, Medium Yellow,
Dwarf Yellow, Early Yellow, Early White, and Coffee
Berry”), Lexington, Mammoth, Manchu, Medium Yellow
(“has been grown under the names Early Yellow, Mongol,
Banner, and Roosevelt”), Mikado, Peking (“In variety tests
the Peking, Sable, and Royal varieties appear to be identical,
and it is quite evident that the latter two are selections from
the Peking.”), Shanghai (“has been grown in North Carolina
under the name of Tarheel Black”), Tokyo, Virginia, WilsonFive [black seeded], Yokotenn [Yokoten].
Soy beans in rotations. Soy beans in mixtures: With
cowpeas, corn, sorghums, or Sudan grass. Soy beans for
seed: Yields of seed, feeding value, for human food, for oil
and meal, viability of soy-bean seed, cost of production, soybean straw. Soy beans for hay: Time of cutting, curing soybean hay, feeding value of soy-bean hay, yields of soy-bean
hay. Soy beans for soiling. Soy beans for pasture. Soy beans
for ensilage. Soy beans for soil improvement. Enemies of the
soy bean: Rabbits, root-knot caused by a nematode, cowpea
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wilt due to a Fusarium, caterpillars, and black blister beetles.
“Commercial importance: The soy bean, also called the
soya bean, the soja bean, and in North Carolina the stock
pea, is an annual leguminous plant, a native of southeastern
Asia. It has been cultivated in China, India, and Japan for
more than 5,000 years and in extent of use and value is the
most important legume now grown in these countries.”
“The soy bean was introduced into the United States as
early as 1804, but it is only during the last decade that it has
become a crop of much importance. At the present time it is
most largely grown for forage. In many sections, especially
southward and in some parts of the corn belt, a very
proﬁtable industry has developed from that growing of seed.
During the past few years the acreage has increased to a very
considerable extent. The large yield of seed, the excellent
quality of forage, the ease of growing and harvesting the
crop, its freedom from insect enemies and plant diseases,
and the possibilities of the seed for the production of oil and
meal and as a food all tend to give this crop a high potential
importance and assure its greater agricultural development in
America” (p. 3).
Concerning the variety Hahto (p. 14): “This variety
recently introduced from Japan is a large producer of seed
and forage, and the seeds when from three-fourths to full
grown make an excellent green vegetable, similar to the
Lima or butter bean. Plants stout, erect, maturing in about
135 days; pubescence tawny; ﬂowers purple; seeds olive
yellow, with a black seed scar, much ﬂattened, very large,
about 75,000 to the bushel; oil, 14.8%; protein, 40.6%.” Note
1. This is the earliest English-language document seen (May
2003) that uses the term “butter bean” to refer to the lima
bean.
Uses for human food (p. 22-23): “Until 1916 the soy
bean had been used but little in the United States for food
and only as a special diet for persons [diabetics] requiring
foods of a low starch content. Much interest has been shown
during the last two years in the possibilities of the soy bean
for food. The United States Department of Agriculture
and many schools of cookery and domestic science have
conducted successful experiments in utilizing the dried
beans in the manner of the navy bean and the green beans
when three-fourths grown to full grown as a green-vegetable
bean. The variety and palatability of the forms in which the
bean can be served make it a very desirable article of food,
and undoubtedly it will grow in favor as it becomes better
known. Soy-bean meal or ﬂour may be used as a constituent
of bread and mufﬁns and in pastry.”
Photos show: (1) A man standing in a ﬁeld of soy beans
(front cover). (2) A typical mature soy-bean plant (p. 4).
(3) Roots of a soy-bean plant with abundant
development of nodules (p. 7).
(4) Cultivating soy beans. Cultivation should begin as
soon as the seedling plants appear. Two horses pull a man on
a harrow or weeder. (5) A ﬁeld of the Biloxi variety of soy

beans in Mississippi (p. 13). (6) A ﬁeld of the Black Eyebrow
variety of soy beans in South Dakota. (7) Plats of the
Mammoth and Virginia varieties of soy beans at Arlington
Farm, Virginia (p. 15). (8) A man standing in a ﬁeld of the
Peking variety of soy beans grown in 24-inch rows. (9) A
ﬁeld of soy beans and corn grown for ensilage (p. 17). (10) A
ﬁeld of soy bean and Sudan grass grown in mixture for hay
(p. 22).
(11) Opened pods of Hahto variety soy beans on a plate,
showing the large seeds (p. 23). (12) Soy-bean hay on frames
(p. 25).
A diagram (p. 5) shows 67 different ways in which soy
bean plants and seeds are utilized. The plants are used for
green manure, forage (hay, ensilage, soiling), and pasture.
The seeds are used to make oil, meal, and food products.
The oil is used to make various non-food industrial products
(glycerin, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soap stock {for hard or soft soaps},
celluloid, rubber substitute, printing inks, lighting oil
{illuminants}, and lubricating oil), and four food products
(butter substitute, lard substitutes, edible oils, and salad oils).
Food products include dried beans and green beans. From
dried beans are made soy sauce, boiled beans, baked beans,
soups, coffee substitute, roasted beans, breakfast foods,
and vegetable milk (from which is made soy cheese {fresh,
dried, smoked, or fermented}, condensed milk, fresh milk,
confections, and casein). The green beans are used as green
vegetables, canned, or in salads.
An outline map of the United States (p. 6) shows the
areas to which the soy bean is especially adapted, as to
varieties and purpose. The eastern half of the country is
divided horizontally into 3 zones: Southern, for later and
larger varieties for seed production; Central, for medium and
medium-late varieties for seed and the same varieties and
later varieties for forage; Northern (the line runs through
central Ohio, Indiana, and Illinois, and southern Iowa) for
very early varieties for grain production and the medium and
medium-late varieties for forage and ensilage.
Note 2. This is the earliest document seen (July 2013)
that mentions the soybean varieties Hahto, Yokoten, or
Wilson-Five.
Note 3. This is the earliest document seen (June 2009)
that describes a vegetable-type soybean variety (Hahto),
or says that a speciﬁc variety makes an excellent “green
vegetable.”
Note 4. This is the earliest English-language document
seen (June 2009) that contains the term “green-vegetable
bean.” Address: Scientiﬁc Asst., Forage-Crop Investigations,
USDA Bureau of Plant Industry, Washington, DC.
601. San Francisco Chronicle. 1918. Incombustible
celluloid. Aug. 11. p. SM2.
• Summary: “Great interest has been aroused by the
announcement that a professor in one of the Japanese
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universities had invented a successful incombustible
substitute for celluloid, to be manufactured from soya bean
cake. The new product has been given the trade name of
‘Satolite,’ derived from the name of the inventor, Prof. S.
Sato, and a company for its manufacture has been started
with a capital of 2,000,000 yen ($1,000,000).
“Satolite is described as a galalith made of the glycine of
soya bean, coagulated by formaline.”
Note: This is the earliest document seen (Oct. 2016)
that mentions Satolite. It is apparently not yet in commercial
production.
602. Satow, Sadakichi. 1918. Process of manufacturing
vegetable proteid substances. U.S. Patent 1,275,308. Aug.
13. 3 p. Application ﬁled 25 Nov. 1916.
• Summary: “The object of the invention is to provide
vegetable proteid substances of improved quality and a
simple, efﬁcient, and economical process of manufacturing
the same from vegetable substances, such as cereals,
leguminous products or other material for food purposes
or for use in the manufacture of celluloid-like substances,
linoleum-like substances, lacquer, varnish, artiﬁcial rubber,
artiﬁcial leather and the like.”
Soja bean is the main protein source used. The beans
are ﬁrst dried and, where a light-colored material is desired,
the hulls are removed prior to ﬂaking by the use of rollers.
One efﬁcient way to remove the oil is by treating the mass
of ﬂattened beans with a suitable solvent for oil, such as
benzin [benzine]. The solvent-extracted meal is treated by
dry-heated air (not over 40ºC) with agitation or by vacuum
to remove any remaining benzine. Steam treatment should be
avoided since it denatures the protein.
The “meal” obtained is then treated with an aqueous
solution of sodium, potassium, or ammonium hydride (or
carbonate) and the protein extract separated by ﬁltration,
centrifuging, or by other means (physico-chemical or
chemical). From the liquid obtained, the protein (glycinin)
is precipitated by dilute acids, such as sulfuric, sulfurous,
phosphoric, acetic, or lactic. The precipitate is allowed to
settle, the supernatant liquid is drawn off, and the settled
precipitate is then pressed into cakes, and, if desired, dried
and pulverized. “The product obtained is termed hereinafter
‘reﬁned proteid,’ and is employed as food material either
alone or as a component of food preparations, or in the
manufacture of a great variety of [non-food] articles...” “It
is easily rendered transparent, is adhesive, and can be easily
molded into permanent shape.” Address: Sendai, Japan.
603. J. of the Society of Chemical Industry (London). 1918.
Legal intelligence–Cases in the prize court: Patent soap
reagent, maize oil, and soya bean oil. 37(15):304R-305R.
Aug. 15.
• Summary: Parts of cargoes on eight ships en route for
neutral ports were seized by British authorities. “The goods

in question consisted of soap stock or reagent (used for
separating glycerin and fatty acids from fats and oils), maize
oil, and soya bean oil, valued at £90,000.” The question in
the case was whether or not these goods “could be classed as
contraband at the time they were seized.”
“Mr. A. Moore of the Government Laboratory, said the
soap reagent seized was sufﬁcient to liberate 500 tons of
glycerine.”
Witnesses examined by Sir E. Richards (defending
the neutral ﬁrms who were claimants) said that maize oil
and soya bean oil were semi-drying oils, and were not
suitable for lubricating, unless mixed with lubricating oils as
adulterants–in which case “maize or soya oil would certainly
be useful to the Germans for making lubricants.
“Dr. J. Fox, of the Government Laboratory, said that
practically all the semi-drying oils (except Chinese wood
oil) could be used for lubricants, as they could all be
hydrogenised and converted into non-drying oils; but he did
not know if use had been made of this fact commercially.
He exhibited a specimen of a lubricating oil made from
hydrogenised soya bean oil mixed with 14 per cent of
mineral oil, and also a lubricating grease, similarly made but
containing mineral oil, which had been in the box of a motor
car for nearly a year.”
Note: This is the earliest document seen (May 1998) that
uses the word “hydrogenised.”
604. Chemische Umschau auf dem Gebiete der Fette,
Oele, Wachse und Harze (Germany). 1918. Firnis- und
Lackindustrie [Varnish- and lacquer industry]. 25(8):95. Aug.
[Ger]
• Summary: Substitutes for linseed oil: In the USA soybean
oil is used as a substitute for linseed oil.
605. Independent Oil & Supply Co. 1918. Headquarters for
corn oil, soya bean oil, China wood oil, pure linseed oil, dry
earth paints (Ad). Paint, Oil and Drug Review 66(10):21.
Sept. 4.
• Summary: “Stocks carried in Chicago of carbon black,
asphaltum, manganese oxide, varnish maker’s lime (oyster
shell).
“Brokers in raw materials.” Address: 140 W. Van Buren
St., Chicago.
606. Marden, Orth & Hastings Corp. 1918. Soya oil in paints
(Ad). Paint, Oil and Drug Review 66(10):Unnumbered page
at front of issue. Sept. 4.
• Summary: A full-page ad. “H.A. Gardner, Director of
Scientiﬁc Association of the Educational Bureau of Paint
Manufacturers Association of the United States, says:
“’It is evident that the iodine number of soya bean oil is
the only chemical characteristic that markedly differentiates
it from linseed oil.’ Therefore, in the detection of Soya bean
oil and its estimation the iodine values of several samples of
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mixed oils are given as being of interest in this connection.”
A large table titled “Iodine values of linseed oil and
mixed oils” gives the values of three samples of each of
the following oils, and their average at the bottom of each
column. Straight linseed–Avg. 189.3. Soya 25% Linseed
75%. Avg. 175.5. Soya 50% Linseed 50%. Avg. 160.7. Soya
75% Linseed 25%. Avg. 140.4.
“In resistance to exposure Soya has proved itself a very
desirable paint oil. When used in conjunction with Cobalt
resinates or Linoleate driers it meets all of the practical
requirements. Lead and Manganese driers can be used.
“It is highly recommended for the grinding of oil colors.
“Further information as to its practical uses furnished on
application.
“Inquiries solicited.”
Besides New York City, the company also has ofﬁces
at: (1) 225 Purchase St., Boston [Massachusetts]. (2) 130
North Wells St., Chicago [Illinois]. (3) Widener Building,
Philadelphia [Pennsylvania]. (4) Hoge Building, Seattle
[Washington]. (5) Rockefeller Building, Cleveland, Ohio.
(6) 316 Clay St., San Francisco [California]. (7) Union Trust
Building, Cincinnati [Ohio].
“Buy War Savings Stamps to back up our army and
navy.” Address: 61 Broadway, New York City, NY.
607. Holmes, Arthur D. 1918. Digestibility of protein
supplied by soy-bean and peanut press-cake ﬂours. U.S.
Department of Agriculture Bulletin No. 717. 28 p. Sept. 25.
[78 ref]
• Summary: Contents: Introduction. Investigations of
digestibility of common legumes. Source and supply of
soy-bean and peanut press cakes. Factors considered in
determining food value of a protein. The amino acids
supplied by soy-bean and peanut proteins as compared
with those supplied by common cereal proteins. Biologic
value of soy-bean and peanut proteins as compared with
that of common cereal proteins. Digestibility of soy-bean
and peanut proteins. Preparation of soy-bean and peanut
press-cake ﬂours. The subjects of the digestion experiments.
Preparation of experimental diets. Details of the experiments.
The digestibility of protein supplied by soy-bean presscake ﬂour. The digestibility of protein supplied by peanut
press-cake ﬂour. Experiments with ﬂour made from roasted
peanuts. Experiments with ﬂour made from raw peanuts.
Summary of all experiments with peanut ﬂours. General
conclusions regarding the value of soy bean and peanut
ﬂours as food.
“Those legumes most commonly used in this country
are the well-known navy beans, red kidney, and lima beans,
the garden pea, frijoles, pinto beans, and several varieties of
cowpeas.”
It has been estimated that during the 1917-18 season
North Carolina produced 150,000 bushels of soy beans and
more than 3,500 tons of press cake. Such “press cake has

been very largely used as stock feed and, because of its high
nitrogen content, for fertilizing purposes.”
In experiments with soy-bean ﬂour, the coefﬁcients of
digestibility for the entire diet were, for protein 86.6%, for
fats 94.2%, and for carbohydrate 96.3%. The digestibility
of soy-bean protein was estimated at 85.3%. This is
signiﬁcantly higher that the digestibility of the protein of
most other legumes.
Conclusion: “Soy beans and peanuts are classed as a
‘sure crop,’ and both yield valuable products (press cakes)
whose chief use at present is said to be for stock feeding.
The boll weevil has made the growing of cotton unproﬁtable
in some sections of the South. As a result during the last
season or two, the culture of soy beans and peanuts has
increased with unusual rapidity. This situation, coupled with
the present great demands for oils, has caused many of the
cotton-seed-oil millers to utilize their machinery for pressing
soy beans and peanuts.” Address: Specialist in Charge of
Digestion Experiments, Ofﬁce of Home Economics, USDA.
608. Jordan, Sam. 1918. Soy beans from soup to nuts: A new
crop with many uses both on farms and in factories. Country
Gentleman 83(39):7, 34. Sept. 28.
• Summary: Begins by discussing: The possibilities of soy
beans “as a substitute for meat.” The rising demand for “soy
oil” which started a few years ago when the ﬂax crop was
little better than a total failure. “Industrial uses” of soy oil
in soap, paint, and varnish. “Several packing houses were
experimenting with the oil as a possibility in oleomargarine
manufacture.” “Soys ﬁx soils for cotton.” “Varieties of soy
beans have been matured as far north as Quebec” [Canada].
The “development of the soy in the cotton sections will no
doubt be swifter from an industrial standpoint because of the
already existing facilities for oil extraction.”
Concerning food uses, the author believes that “the soy
bean as human food is destined to play a leading part in the
way of a substitute for meat. From studies made of soy beans
as food, the use of ﬂour seems to be one form in which their
use will suit the American taste and palate best.”
“I have heard that the soy-bean milkman comes around
before breakfast each morning in the Orient and leaves soybean milk.” A Chinese student recently veriﬁed this story
and said that in his family’s household “it was customary to
drink a glass of the milk upon arising.” The student added
that fried bean curd was often served for breakfast, and
with soy sauce for dinner. “This soy sauce is something
more or less familiar to Americans, the acquaintance being
contingent upon the frequency with which our Chinese
restaurants are patronized. It is the dark-brown liquid usually
on the tables in the vinegar bottles. It is also the base of our
Worcestershire sauces.
“For supper a favorite dish is sprouted beans in salad
form, mixed with small pieces of meat or egg. They usually
have also some form of bean cheese or fermented boiled
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beans. Next to baked and boiled beans, the preparation
of soy-bean milk is a thing which should be more widely
known.”
“The author gives a brief description of how this milk is
made, noting that it can be used in “cream sauces, puddings,
custards, and even ice cream when some high ﬂavoring is
added to kill the beany taste. Much of the strong taste can be
eliminated by boiling the milk slowly and stirring to prevent
scalding.
“The residue [okara] obtained by straining the milk
makes an excellent base for mufﬁns and even bread, when it
is used in the proportion of one part to three or four parts of
wheat ﬂour.”
“In regard to fresh bean curd or ‘tofu,’ as the Chinese
call it, it is hardly probable that we shall use it generally at
an early date. The process of making it will no doubt come
through the activities of our increasing number of women
home-demonstration agents and, also, it is being made
commercially by several Chinese ﬁrms in this country. When
it does become more widely known, however, it is destined
to be used extensively. It has very little taste of its own, and
takes the ﬂavor of everything with which it is used, generally
as a base. It is also highly nutritious.
“Soy sauce is likewise destined for greater use, but the
process of its manufacture is too complicated for domestic
preparation. It can be purchased at Chinese groceries in
this country, and probably from the majority of Chinese
restaurants.
“Another dish which tastes as good as it looks or sounds
is soy-bean sprouts. The smaller beans, of some yellow or
green variety, are usually used.” They are excellent because
of “their use in the winter, acting as a green vegetable, and
the fact that the vegetable can be had whenever wanted.”
“And here is one for vegetarians–a ‘vegetarian roast.’
This is made by using equal parts of soy beans and peanuts,
with the peanuts roasted and the beans boiled until soft
before both are mixed and treated as an ordinary meat loaf.
Such a roast as this is now being prepared by several foodmanufacturing ﬁrms in the South, where both peanuts and
soy beans are plentiful. It is being placed on the market in
one and two pound containers.”
“The beans served as a green vegetable are treated after
hulling in much the same manner as Lima beans or peas. To
hull, however, they should be boiled in the pods for about
ﬁve minutes, then dipped into cold water, after which they
shell easily. They can also be canned in this way, treating
them after hulling the same as Lima beans. It is often
desirable to serve them with rice or potatoes.”
“So here we have a small glimpse of what their [soy
beans’] future really is. A crop with a great industrial
importance, a crop with known forage and manurial
possibilities, and a crop holding forth a beneﬁcent promise
as an essential food, soy beans will soon be giving corn and
wheat a close race for the more prominent places on our

agricultural map.”
Photos show: (1) Soy beans after being soaked but
before boiling. (2) Piles of hay, used for forage. (3) Side
view of a soy-bean harvester (with a man on top, pulled by
two horses) used in the South, showing the bags ﬁlled. (4)
A rear view of the same separating and bagging soy-bean
harvester. Note: This is actually an early harvester-thresher,
also called a “combine.”
Note 1. This is the earliest document seen (March 2012)
that uses the term “from soup to nuts” in connection with
soybeans.
Note 2. This is the earliest English-language document
seen (Jan. 2013) that uses the term “soy-bean sprouts” to
refer to these sprouts. Address: Columbia, Missouri.
609. Satow, Sadakichi. 1918. Varnish and process of making
the same. U.S. Patent 1,280,861. Oct. 8. 3 p. Application
ﬁled 25 Nov. 1916.
• Summary: “It is among the special purposed of my present
invention to utilize vegetable proteids in the manufacture of
varnish and to thereby produce a varnish which possesses
many important and valuable advantages over hitherto
known varnishes.” Raw materials include beans, peas,
wheat, corn, etc. The process involves glutinizing vegetable
proteids. Address: Sendai, Japan.
610. Dickover, E.R. 1918. The vegetable-oil industry of
Kobe (Japan). Commerce Reports [USA] (Daily Consular
and Trade Reports, Bureau of Foreign and Domestic
Commerce, Department of Commerce) 21(255):403-12. Oct.
30.
• Summary: The process of crushing seeds for oil has been
used in Japan for centuries; the art was probably brought
from the Asiatic mainland during the 7th and 8th centuries,
when Chinese and Korean civilizations were introduced to
Japan. Rapeseed oil has long been used for frying ﬁsh and
lobsters, and is to-day the principal fat in the Japanese diet.
The production of vegetable oils in sufﬁcient quantities
to enter largely into Japan’s foreign trade began during the
last 10-12 years, or since the Russo-Japanese War. “One of
the ﬁrst ﬁelds to attract the attention of Japanese capitalists
in Manchuria after the war was the soya-bean oil industry.
Large power mills were established in Dairen, and their
success encouraged the capitalists to build mills in and about
Kobe, where skilled labor could be easily obtained and
where the subsidized Japanese steamship lines could bring
soya beans from all of north China and Siberia. The industry
was more or less successful, but suffered severely at times
from the low price of bean cake, upon which the millers
depend for their proﬁt.
“The real prosperity of the vegetable-oil industry in the
Kobe consular district did not begin until about 1916, when
the world scarcity of oils brought on by the war [World War
I] created a demand which it was difﬁcult to ﬁll and raised
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the price until the mills became nearly independent of the
sale of bean cake. The factories have been steadily enlarging
their plants and increasing the variety of oils extracted,
until to-day the Kobe district has become one of the world’s
centers of vegetable-oil production.
“There are two principal causes for the remarkable
development of the vegetable-oil industry in this section
of Japan–a supply of cheap labor and adequate shipping
facilities. Japan’s excellent steamship lines converge at
Kobe,” bringing soya beans from Dairen, Newchwang,
Vladivostok, or Antung; peanuts from Tsingtao and Tientsin,
etc. “The oil, moreover, can be loaded at Kobe on ships
going to any part of the world. This does away with the
necessity of transshipment, and thus prevents large additional
leakage.”
The output of oils from the Kobe consular district is now
about 5,783 long tons per month divided approximately as
follows:–Soya 2,100 tons, coconut 1,734, rapeseed 1,400,
cotton seed 534 long tons. Soya beans are usually shipped in
jute or straw bags containing about a picul (133.3 pounds)
each.
A table (p. 406) shows the value of the various oilseeds
imported to Japan during 1917. The total value of the three
leading seeds (entered through customs or at temporary
warehouses) was as follows (in million dollars): Soya beans
$9.965, Copra $4.126, and Rapeseed $2.141. The ﬁgure for
soya beans has grown 65% since 1913.
The Kobe oil mills vary in size from a productive
capacity of 10,000 to 360,000 gallons per month, they are
all located on the coast and all except one use the pressure
system, the one exception uses the benzine extraction method
at Imazu, near Kobe. The principal advantages of the benzine
process “are that practically all of the oil is extracted from
the material and that the residue is in the form of a meal,
instead of hard cakes, and therefore is in condition for use as
a fertilizer or as cattle food without further treatment.
“To offset these advantages, however, it has been found
that, although fewer men are required to operate a benzine
extraction plant than a pressure plant, labor is higher, owing
to the fact that more skilled men are required. The overhead
is also considerably higher, as the ﬁrst cost of a benzine
extraction plant is rather large. Other disadvantages are that
the ﬂash point of the extracted oil is lower than that of the
oil obtained by the pressure system, owing to the benzine
remaining in the oil after distillation; and that the process
is not adapted to oil seeds other than soya beans, as the loss
of the solution is greater with seeds which have a large oil
content. At the present time, also, the mills using the benzine
process are suffering from the high price of benzine, due
to reduced imports from the United States. Effort to use
Japanese benzine have not proved very successful, as it does
not have a uniform ﬂash point, and consequently the loss in
distillation is very large. Experiments are now being made to
substitute carbon bisulphide and other volatile chemicals for

benzine.”
The ﬂat bed rectangular presses give a higher yield of
oil per crushing but the oil needs more reﬁning. One plant
[probably Kashiwara] is using the latest type of rotary screw
expeller mill with great success. The benzine extraction
process is at present suffering from the high cost of spirit.
Perilla oil obtained from the seed of an Asiatic mint (Perilla
ocymoides) is made in considerable quantity; it is a drying oil
used largely in Japan as a substitute for linseed oil.
The oils are generally shipped from Kobe in secondhand
tins which have previously been used for kerosene or petrol.
This usually entails a leakage loss of about 5 per cent. The
importance of oil cake prices is shown by the fact that at the
June prices of this year, 70% of the proceeds realized from
soya beans came from the cake and only 30% from the sale
of the oil.
One table (p. 412) gives the weight (pounds) and value
(U.S. dollars) of exports of vegetable oils from Japan;
coconut oil is the leader in both categories (34.9 million lb
and $3.558 million), followed by soya bean oil in weight
(22.6 million lb) but rapeseed oil in value ($1.996 million). A
second table (p. 412) gives the declared value in 1915, 1916,
and 1917 of vegetable oil exports from Kobe; coconut oil
was the leader in 1915, but soya bean oil was the leader in
1916 and 1917. Address: Vice Consul, Kobe, Japan.
611. Bean-Bag (The) (St. Louis, Missouri). 1918. Products
secured from a ton of soybeans (Diagram). 1(5):37. Oct.
• Summary: This diagram shows all the things that can be
made from 2,000 pounds of soybeans: Meal 1,650 lb. Oil 32
gallons. Trash and moisture: 120 pounds.
From the meal: Food (animal or human), fertilizer, and
cellulose. Human foods include macaroni, ﬂour, soy sauce,
milk [soymilk], cheese [tofu], coffee, lard [sic].
From the oil: Food (cooking oils, butter [substitute, lard
substitute]), paints, enamels, blown oil (linoleum, varnishes,
India rubber substitutes), soap stock (soaps, glycerine).
612. Bulletin Economique de l’Indochine (Hanoi). 1918.
L’emploi de l’huile de soja dans la fabrication des couleurs
[Use of soy oil in the manufacture of paints (Abstract)].
20(132):992-93. Sept/Oct. [Fre]
• Summary: A French-language summary of the following
French-language article: L’Exportateur francais (Paris).
1918. “L’emploi de l’huile de soya dans la fabrication des
couleurs” [Use of soy oil in the manufacture of paints]. No.
87. p. 39. March 28. Address: Hanoi.
613. MacDougall, Sarah. 1918. Introducing to America an
entirely new food–The soy bean: Dr. Yamei Kin. Bean-Bag
(The) (St. Louis, Missouri) 1(5):17-19. Oct.
• Summary: From St. Louis Post-Dispatch Sunday
Magazine: “Soy beans! Once I tried to cook them. After that
I never wanted to hear any more about them. But that was
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before I was invited to a soy bean luncheon in a Greenwich
Village apartment. Whenever anyone said ‘soy beans,’ I
would recall that bowl of pebbles and then an unspeakably
unpalatable mass of stuff that had to be thrown away. But
now! As long as I live soy beans will seem like a symbol of
pleasant sensations inside and out. I must tell you about that
luncheon.
“I went the other day to see Dr. Yamei Kin, a charming
Chinese woman, who is giving her time and talents to the
Government to help solve the food problem. Her specialty
is Oriental food, especially soy beans, and she has been
spending the summer showing how that food can be adapted
to Occidental appetites. I found her in a blue silk kimono and
a big white apron, hustling about the kitchen of the United
States Department of Agriculture Laboratory in New York.
“The place looked as if somebody had just milked the
cows and brought in the milk pails. On the ﬂoor near the
stove were two 12-quart pails ﬁlled with warm milk. Dr.
Kin was starting to make curds and whey. I watched her
put a couple of spoonsful of ﬂuid into each pail and saw
the milk curdle in the good old way. Then the Chinese boy
helper strained the stuff through an aluminum strainer and
cheesecloth. They were going to make cheese.
“The Chinese lad had just ﬁnished milking the soy
beans before I came in. That may sound queer to a mind
that doesn’t orientate toward those beans. But its all very
simple. If we knew as much as we ought to know about soy
beans there wouldn’t need to be any cattle or grazing lands
or winter fodder. Because soy beans are ready to supply meat
and milk and butter and cheese and all the rest of it. Dr. Kin
says so. And there are rows of jars and bottles on shelves and
tables in that kitchen to prove it. Besides, there was a soy
bean luncheon.
“The beans from which the milk had been extracted
were soaked the night before. In the morning the Chinese
lad put them through the mill, which is part of the kitchen
equipment. It looks primitive, being made of two huge pieces
of granite, imported from China. In its homeland this mill
is worked by coolies, in New York by electricity. When the
grist comes out of the mill it is strained. That was the stuff
that ﬁlled those two pails. Dr. Kin told me that in China
people eat the curds and cheese in their natural state. Here,
however, she is making that cheese a base for a series of
camouﬂage experiments.
“’We made ours into ﬁsh for dinner last night,’ said a
man from a nearby laboratory, who comes in every day to
ﬁnd out whatever happens to be new about soy beans.
“’How was it?’ asked Dr. Kin.
“’Great,’ said the man. ‘My wife fried a couple of ﬁsh
and then fried some soy bean cheese in the gravy, and,
honest to goodness, I couldn’t tell which was which. It has a
way of absorbing the ﬂavor of whatever it’s cooked with,’ he
explained to me.
“’We had ours with chops,’ remarked another laboratory

expert who joined us. His name was Mr. Gleason. He
declared that if he didn’t know the difference he might have
thought he was eating an extra chop. Everybody in the place
was ready to root for soy beans.
“Dr. Kin explained that the reason the soy bean has been
misunderstood in America was because people didn’t take
the trouble to investigate and analyze it, and to ﬁnd out what
are its food properties with reference to the nutrition we get
from meat and vegetable.
“’Don’t try to think about soy beans in a scientiﬁc way,’
she advised me. ‘This thing I am working with is in reality
a vegetable cheese. It takes the place of meat. We’ve been
using soy beans in China for over 2,000 years, and they are
really very delicious and nutritious,’ this in an offhand way,
as if an experiment of 20 centuries or so ought to pave the
way for the American appetite. She didn’t want me to get
my mind cluttered with such terms as carbohydrates and
proteins.
“’I wouldn’t waste a minute experimenting with food
that was merely nutritious,’ she told me. ‘This whole
movement about ﬁnding out the possibilities of food is part
of the cultural development of the American people. The
older a civilization becomes, the more people like to be
surrounded by beautiful things. Chinese art, you know, is the
most highly developed art in the world. All this bother about
beans is not a question of science or of what is good for
us, but it is a question of what is dainty, what is nice, what
appeals to the taste. Making a study of eating is a part of the
ﬁne art of living.
“’American women, you must admit, are lacking in
artistic sense. That is because the country is so young. When
the process of reﬁnement is farther advanced they will not
regard household work, and especially cooking, as drudgery.
It is really art. The older nations, being more cultured, make
a deeper study of things. Chinese, for instance. But the
Americans are very susceptible, very open-minded and frank
and eager to acquire new ideas.
“’The trouble with vegetarians was that they expected
us to eat such awful things. I’m not a vegetarian, but I must
admit that I ﬁnd great satisfaction in being able to sit down
to most of my meals without facing the fact that I am eating
slices of what was once a palpitating little animal, ﬁlled with
the joy of life. I shouldn’t be surprised if the soy bean will
save the lives of many American animals.’
“On a long table was a row of glass jars ﬁlled with
what looked like slices of white cheese [fermented tofu]. It
was soy bean cheese. A jar was ﬁlled with a brownish paste
[probably a type of Chinese jiang]. It was soy beans. There
were bottles ﬁlled with the condiment we get with chop
suey. That, too, was made from soy beans. Talk about dual
personalities! The soy bean has so many aliases that if you
couldn’t like it in one form you would be pretty sure to like it
in another.
“Dr. Kin has been trying any number of experiments
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with a view to boosting the bean to a bigger place
commercially. In due time the results of all these experiments
will be catalogued at Washington [DC]. Perhaps some day
there will be a Bureau of Beans, from which may be obtained
for the asking recipes on a thousand ways to prepare soy
beans.
“Because she is working for the Government Dr. Kin
doesn’t disclose many details about the things she is doing.
All that is worth while will be public information in due
time, she says. Canning curds and cheese so they can be kept
an indeﬁnite length of time and then utilized in various forms
is something she is trying to perfect.
“’I might talk to you until doomsday about the manifold
uses of soy beans, but you wouldn’t understand,’ she told
me candidly. Then she invited me to have luncheon in
her apartment, promising me a practical and palatable
demonstration that would make an impression in the way
food ought to interest us. Of course, I was charmed with the
idea. The only hitch was that I had to have luncheon without
my hostess. Dr. Kin was going out of town early in the
afternoon.
“While the Chinese lad was getting his instructions
about piloting me to the apartment and serving luncheon, Dr.
Kin turned to me and asked what kind of cheese I liked best.
“’Roquefort,’ said I.
“’That’s good,’ said she, and then she told the boy
something else in Chinese, told me she hoped I’d enjoy the
luncheon and invited me to spend all afternoon at the ﬂat if I
cared to read any of her books or look at her pictures.
“Before we turned in at 56 West Eleventh street, I
discovered that Wei, my amiable escort, was somewhat
limited as to English vocabulary. He had been here only six
months. When he entered the apartment he ushered me into a
cool-looking parlor, indicated a comfortable big chair beside
an open window, and disappeared with a smile that seemed
to say: ‘I’ll rustle along the luncheon if you just sit there and
fan yourself.’
“In a corner over near a window there was a big
mahogany desk that looked like business. On it was the
photograph of a Chinese-American youth, a strapping tall
fellow who looked every bit a soldier. He is Dr. Kin’s soldier
son, Alexander, 21 years old, who left college to enlist as a
private, and is now with Pershing’s Eighty-second Division.
“A book and a magazine lay side by side on that desk.
The book was Rabindranath Tagore’s ‘Nationalism.’ The
magazine was ‘The Bean Bag.’ I took up the magazine. Here
are a few things I learned:
“Three million acres have been cultivated to soy beans
in the South, principally in North Carolina; man could come
nearer living well on soy beans alone than on any other
food: it is the nearest substitute to meat there is; containing
starch, sugar, fat, cellulose, albuminoids, mineral salts; a
new harvester has been invented that threshes the beans on
the vines, over 100 American manufacturers are using soy

bean oil for soap, paint, varnish, enamel, salad oil; soy beans
are listed in the food market of the District of Columbia;
the soy, or soja, is the ﬁrst and oldest of the 150 branches of
the bean family; Manchuria claims the honor of its nativity;
the Manchurian railroad recently opened a branch and an
improvement station for distribution of the Ssupingkai
special.” Continued.
614. Masse, Sidney M. 1918. Soy bean extract as a
deﬂocculating and decolorizing agent. Chemist-Analyst No.
27. p. 18-19. Oct.
• Summary: “Clouded solutions, especially those of an
albuminous nature, may be quickly cleared by an extract
prepared from the bean. In serology its use may be adapted
for separating blood corpuscles from the serum with ﬁne
results.” The preparation of the extract is outlined. Address:
Cleveland, Ohio.
615. Winkler, Gustav. 1918. Die Sojabohne: Aus einem
Vortrage... gehalten in der Hauptversammlung der
Gartenbau-Gesellschaft Frankfurt a.M. am 17. April 1914.
Zweite Auﬂage [The soybean: From a lecture... presented at
the main meeting of the Gardening Society of Frankfurt am
Main, on 17 April 1914. 2nd ed.]. Mainkur bei Frankfurt am
Main, Germany: Published by the author. ii + 28 p. Illust. 22
cm. [4 ref. Ger]
• Summary: On the cover: “Die Sojabohne der Mandschurei
[The soybean of Manchuria]. Much of this lecture (as stated
on the title page) was based the following English-language
article, translated into German by Werner Winkler (Gustav’s
son) in 1913: Shaw, Norman. 1911. “The soya bean of
Manchuria.” Shanghai, Statistical Department, Inspectorate
General of Customs. China Imperial Maritime Customs. II.
Special Series No. 31. 32 p.
Contents: A 2-page insert at the front. Photos show:
(1) The author (with a large white beard and moustache)
with a many-branched soybean plant, stripped of its leaves,
mounted on a 2 x 3 foot wooden board, from his beanﬁeld
(Winklers Bohnenfeld) at Mainkur. This one plant grew from
May 10 to Oct. 15, 6 months, producing 242 pods containing
503 completely mature soybeans. This line was acclimatized
for 6 years and cultivated in the soil for 5 years. (2) The
author standing and holding (with the roots facing upward)
one soybean plant in each hand. In his right hand is an
acclimatized soybean which produced 58 beans in 100 days.
In his left hand is a plant grown from Chinese seeds of 191213 which produced 224 ﬂowers and no seeds in 100 days.
(3) A many-branched soybean plant, stripped of its leaves,
from Winkler’s beanﬁeld, afﬁxed to a board. Grown from
Chinese seeds harvested in 1911/12. It grew from 15 May
1917 until Oct. 1, ﬁve months. 105 pods produced about 250
completely mature soybeans. From seeds that were not yet
acclimatized grown on cultivated soil. (4) A similar looking
plant from Winkler’s beanﬁeld. Grown from Chinese seeds
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harvested in 1911/12. It grew from 15 May 1918 until Oct.
15, ﬁve months. 160 pods produced about 350 soybeans.
The seeds were not yet completely ripe because of bad, raw
weather in 1918.
Foreword to the 2nd edition. Introduction. Diagram
in the shape of a rhombus / diamond, showing how the
various colored soybeans change from one color into another
(adapted from Shaw 1911, p. 2). Description of the diagram:
Discusses: (1) Ball, Carleton R. 1907. “Soy bean varieties.”
USDA Bureau of Plant Industry, Bulletin No. 98. 30 p. + 5
plates. May 27. (2) Hosie, Alexander. 1910. Manchuria: Its
People, Resources, and Recent History. London: Methuen &
Co. xii + 293 p. Hosie describes 3 types of soybeans: Yellow,
with 3 subvarieites. Green, with 2 subvarieites. Black, with 3
subvarieites.
The rest of the contents is fairly similar to that of the
1st edition (1914), but the details within many sections
are greatly expanded. On the back cover is a photo of
two soybean plants attached to a board, one month after
planting the seed, Summer 1917; 15 May to 15 June. In the
Supplement (p. 26-28), the author summarizes the results of
his 8 years of soybean cultivation in Frankfurt; he concludes
that it can be grown with good results in southern Germany.
Frankfurt am Main is about midway between the northern
and southern tips of Germany. Address: Mainkur bei
Frankfurt am Main, Germany.
616. Butler, Tait. 1918. Cottonseed, soy bean and velvet bean
products compared. Progressive Farmer (The) (Raleigh,
North Carolina) 33(48):1303. Nov. 30.
• Summary: This article answers ﬁve questions from a
reader: (1) “How much oil and meal will a ton of cotton
seed, soy beans, and velvet beans make? (2) What should be
the price of soy beans when $70 a ton is offered for cotton
seed? (3) What should be the ‘exchange’ in meal for soy
beans and velvet beans when 3,000 pounds of cottonseed
meal is offered for 2,000 pounds of cotton seed? (4) What
should be the price of soy bean meal and velvet bean meal
when cottonseed meal is selling at $60 per ton? (5) What
are the relative fertilizing and feeding values of these three
meals?’”
For feeding purposes, soy bean meal is worth more than
soy beans. When comparing the fertilizing value of these
three meals, “we may allow a value of 35 cents a pound
for nitrogen, seven cents a pound for phosphoric acid, and
ten cents a pound for potash.” A table shows the “number
of pounds of plant foods in a ton of each material and their
values at the prices assumed.” Cottonseed meal: $47.35. Soy
bean meal: $52.30. Velvet bean and pod meal: $24.09.
617. Rethl, Charles Alwin. Fredk. Boehm Ltd. (London).
1918. Improvement in the manufacture of paint oils suitable
for cement and concrete. British Patent 137,878. Application
date: 10 Dec. 1918. 5 p. Complete left: 10 June 1919.

Complete accepted: 29 Jan. 1920.
• Summary: “Our invention makes it possible to manufacture
a paint oil the ﬁlm of which on concrete or cement will dry
quickly and form a stable and highly elastic covering, and
which can be applied to concrete or cement work even when
same is newly constructed.”
“We have found that if any drying or semi-drying oil,
such as linseed oil, soya bean oil, cotton seed oil or other
vegetable oils or any animal oil or fat such as ﬁsh oils, oleic
acid, stearine or stearic acid, margaric acid, wool fat, when
brought to the farthest state of polymerisation attainable, so
that it forms a solid, more or less rubber like substance, is
dissolved in one of the following solvents, epichlorhydrin,...
and thinned with turpentine or turpentine substitute into a
liquid suitable for painting purposes, the resulting mixture
when applied to concrete or cement will not be saponiﬁed by
the alkalies of the cement but will dry into a hard and highly
elastic ﬁlm in reasonable time and will form a very durable
covering.”
Example 2 begins: “We polymerise ½ cwt.
[hundredweight = 112 lb.] of soya bean oil.” Address:
Chemist and Works Manager, 30, Homeleigh Road,
Nunhead, S.E. 15, London.
618. Arnold, Julean. 1918. Chinese products of interest to
Americans. Commerce Reports [USA] (Daily Consular and
Trade Reports, Bureau of Foreign and Domestic Commerce,
Department of Commerce) 21(299):1110-19. Dec. 21.
• Summary: About Chinese vegetable products. Two long
sections (“Chinese production of beans” and “Extensive
use of bean products–Exports during 1917”) contain
detailed discussions of soybeans and soyfoods in China.
However, the author states (p. 1112) that the “greater part
of the descriptive information above is taken from:” Shaw,
Norman. 1911. “The soya bean of Manchuria.” Shanghai,
Statistical Department, Inspectorate General of Customs.
China Imperial Maritime Customs. II. Special Series. No. 31.
32 p.
The ﬁrst of these sections states: “It is only within the
past 10 years that the outside world has become acquainted
with the soya bean of China. It is probably safe to say
that the sudden rise of the soya bean from a position of
comparative obscurity to a position of prominence in the
world of trade, during a period of little more than a decade,
constitutes one of the commercial wonders of the world.
“In the Far East soya beans are used for the following
purposes: (1) For bean sauce or soy (‘soya’ is a corruption
of the Japanese ‘shoyu’), known to the Chinese as ‘chiangyu’ and made... The sauce is clear, resembles Worcestershire
sauce, and is used in a somewhat similar way. (2) For
‘chiang’ or bean paste, eaten with ﬁsh, meat, and vegetables,
and made by... (3) For ‘tou-fu’ or bean curd [tofu], made
from green or yellow beans by... (4) For a form of ﬂour,
extensively used for bean vermicelli, which is tasty and
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nutritious. (5) As a table vegetable [green vegetable
soybeans]. (6) For soups. (7) For making confectionery (in
Japan). (8) For oil, as a substitute for lard, as a lubricant,
as an illuminant, and to make waterproof cloth, paper
umbrellas, and lanterns.”
Also discusses “Exports of peanuts” (p. 1118-19):
Just before the outbreak of World War I, the peanut export
industry in China reached a peak. “The annual exports then
were about 70,000 tons of shelled peanuts and about 50,000
tons of oil. More than 40% of these exports went from the
port of Tsingtau [Tsingtao] as Shantung has developed into
the largest peanut producing Province in China.” Address:
Commercial Attaché, Peking.
619. Heutman, Carl Axel Wilhelm. 1918. Improvements in
or relating to group switching arrangements for automatic or
semi-automatic telephone exchanges. British Patent 121,957.
Application date (in UK): 24 Dec. 1918. 49 p. Complete
accepted: 24 March 1920. Convention date (Sweden): 24
Dec. 1917. 15 drawings.
• Summary: The “Complete Speciﬁcation” is on pages
1-15. Illustrations are on pages 16-49. Address: Engineer,
Djursholm, Sweden.
620. Millard’s Review of the Far East (Shanghai). 1918.
Commercial and ﬁnancial notes. 7(4):144-45. Dec. 28.
• Summary: “M. Ogawa, a Japanese exporter of soyabean
oil from Manchuria, recently stated in an interview in
Seattle [Washington] that Manchuria this year will produce
2,000,000 tons of soyabean oil and that next year through
increased cultivation and the utilization of waste land the
production should go to 50,000,000 tons. Most of this
oil is reﬁned in Kobe, Japan, and then is transshipped to
Seattle. The bean pulp [bean cake] remaining after the oil is
expressed is used for fertilization and for cattle fodder.”
Note: This is the earliest English-language document
seen (Sept. 2016) that contains the term “soyabean oil.”
621. Holman, Charles William. 1918. Holman, Charles
William. 1918. Preliminary conﬁdential report of the soya
bean industry of Manchuria, China... Covering some phases
of the production, manufacture and export of soya beans,
soya bean oil and soya bean cake. 44 p. 44 p. Unpublished
typescript.
• Summary: This report contains observations made by the
author during a 4-month trip (which ended 23 Sept. 1918)
to Manchuria. Manchuria is divided in two large divisions,
North and South. North Manchuria was, for all practices, a
Russian-controlled territory until the recent dissolution of the
Russian government. South Manchuria may be considered
Japanese territory.
Contents: Introduction. Japanese trade policy. Acreage
of soya beans. Production of soya beans in 1917. Details of
crop production in 1911 (by districts). Estimates of soybean

beans production, North Manchuria in former years (19061909). Primitive farming methods. Exports of soya beans
(incl. cake and oil; 1911-1917). Export tariff. Storage at
export points. Stocks on hand. Condition of stocks. Sack
shortage in North Manchuria. The milling capacity of beans
of Manchuria.
Bean mills of Harbin (In the Railway Zone only. A table
lists the name of each of the 20 mills–18 are Chinese names
and 2 Russian {Kasatkin and Kabalkin}, and the maximum
monthly capacity of each in pieces of bean cake. The largest
is 72,000 pieces/month, the smallest is 21,000 pieces, and the
total is more than 717,800 pieces/month. The actual yearly
output of these mills is about 50% of capacity. Each cake
weighs about 62 pounds avoir.).
Bean mills of Dairen (In the industrial quarter or the
Chinese quarter of Dairen. Tables lists the name of each of
the 50 mills. All but 4 are Chinese names; those four are
Nisshin, Santai, Kodera and Saito, each of which produces
110,000 or more pieces of cake per month. The maximum
monthly capacity of each in pieces of bean cake is given. The
largest {Fushungheng} is 126,000 pieces/month, the smallest
is 30,000 pieces, and the total is 2,127,000 pieces/month).
Bean mills of Antung (A table lists the 14 mills. All but
one (the An Pu Mill, which is Japanese owned) are Chinese.
The monthly capacity ranges from 31,500 pieces to 17,100
pieces. Approximately small mills up the river, whose names
are not given, produce an estimated 27,000 pieces a month,
for a total of 366,000 bean cakes per month). Bean oil mills
of Newchwang (8 mills. The largest {Kodua, probably
Japanese owned} monthly capacity is 150,000 pieces of bean
cake, the smallest is 27,000, and the total monthly capacity is
564,000 pieces of bean cake).
Oil factories in Japan and their capacities (Two tables
shows: Name of mill. Principal oil produced. Monthly
capacity in both Cases and Long Tons. In Table #1, four
companies make [soy] bean oil: Suzuki 36,000 cases. Hirano
Daizu Kogyo 7,000 cases. Abe Bean Cake 6,000 cases.
Kashiwabara Oil Mill 1,500 cases. Suruga {Tsuruga} Oil
Mill 1,000 cases. In Table #2, seven companies make [soy]
bean oil: Nippon Yusho Rongyo 8,000 cases. Matsushita Oil
Mill 7,000 cases. Yokohama Bean Cake 7,000 cases. Maruju
5,000 cases. Oguri 4,000 cases. Kairyo Bean Cake 3,000
cases. Tohyo {Toyo} Oil Mill 3,000 cases. The difference
between the two tables is unclear. Of the 5 different types
of oil made from seeds in Japan, #1 is [soy] bean oil 3,182
long tons. #2 is cocoanut oil 2,267 long tons. #3 is rape seed
oil 1,467 long tons. #4 is cotton seed oil 534 long tons. #5 is
peanut oil 100 long tons).
Method of manufacture. The contents of soya beans.
Future of milling industry. How the war affected soya bean
trade (incl. unsuccessful attempt by Suzuki & Co. to corner
the bean cake market). How the soya bean is marketed. How
the beans change hands. Selling bean products on exchange
(produce exchanges are located at Harbin, Changchun,
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Kaiyuan, and Dairen; in June 1913 Japanese ofﬁcials set up
the Dairen Staple Products Exchange and Dairen Trust and
Guarantee Company to control unscrupulous speculators).
The ﬂuctuating money market. The bean market 1917-1918.
Transportation of beans. Preparing soya beans for ocean
shipment. Containers for oil. Trade policy of the Japanese.
Trade control of beans and bean products. How to buy beans
for the Government.
Page 32: “Speculation. The attempt of Suzuki and
Company to corner the bean cake market. This began in the
summer of 1917, and extended through the present time. The
bean cake is one of the principal fertilizers in use in Japan
and Suzuki and Co. made a wrong guess as to the size of the
bean crop and the stocks and undertook to corner the market.
In order to maintain the corner it was necessary for Suzuki
and Co. to enter the market and buy beans heavily. This led
to a frenzied speculation on the part of all the members of the
trade at Dairen which shot the prices of beans and beancake
up to exorbitant ﬁgures. The attempt to corner the market
failed because of two main factors: A. The price of fertilizer
was beyond the reach of the Japanese farmers and they
refused to purchase in the usual quantities. B. The stock of
soya beans on hand in Manchuria proved unusually large due
both to the large crop and to the accumulated surplus which
ordinarily would go to Europe.”
Page 43 notes: “Without doubt Mitsui and Co. handle
the greatest quantity of bean oil and possibly beans, at the
present time. Suzuki, Kodera, Yoko, T. Yuasa Masuda, and
the Nisshin Oil Mills comprises the principal Japanese
ﬁrms. They do an all Manchurian business. In Dairen the
ﬁrm of Thomson and Hannan is the largest foreign buying
ﬁrm; they are closely associated with Vassard and Co.
In North Manchuria, (another name for the Danish East
Asiatic Company) Danish Soshin Brothers Russian and
Klemantaski-Bates and Co. British are the chief competitors
of the Japanese.”
Tables show production, exports, movements, and
chemical composition of soy beans, bean cake, and bean oil.
Note: According to Manchurian expert David Wolff of
Princeton University, Holman originally went to Russia with
John Stevens (an American railway builder), to work for the
Russian railway system to help the war effort (1917). After
the Russian Revolution in 1917, he stayed on under Stevens
to work for the technical board of the Interallied Railway
Corps headquartered in Harbin. Address: USA.
622. Avery, Elroy McKendree. 1918. A history of Cleveland
and its environs: the heart of New Connecticut. Vol. 2–
Biography. Chicago and New York: The Lewis Publishing
Co. 565 p. See p. 494-95. 28 cm.
• Summary: “Adrian D. Joyce. Every business man is at
heart a salesman but it has been left to a comparatively small
group of talented men to raise the art of salesmanship to a
profession. A salesman and a sales manager and executive

par excellence in Cleveland is Adrian D. Joyce, president of
the Glidden Company.
“Mr. Joyce, who was formerly general manager of sales
and distribution for the Sherwin-Williams Company, paint
manufacturers, in 1917 organized the Glidden Company.
This corporation purchased the stock and assets of the
Glidden Varnish Company of Cleveland, the Glidden Varnish
Company, Limited, of Toronto, Canada, the Forest City
Paint & Varnish Company of Cleveland, and the WhittierCoburn Company of San Francisco, California. Mr. Joyce
is president of the new institution, whose products, paints,
varnishes and-Jap-a-lac stains and enamels are known
all over the world. A leading paper recently spoke of the
plans under way for the broadening of the new concern
and extending its business into new ﬁelds. The Glidden
Company is emphasizing the manufacture of paints as well
as varnishes, and with increased capital, enlarged equipment,
and an extended sales force, and the addition of many new
paint specialties the new company has assumed a dormant
place in the trade. It is this company that manufactures the
internationally known Jap-a-lac Household Finishes. Under
the present management the entire line of paint and varnish
products will be grouped and advertised under the name
‘Glidden.’
“Adrian D. Joyce was born in Sumner, Iowa, November
18, 1872, a son of M.H. [Moses H.] and Anna S. Joyce. In
1873, when he was six months old, his parents moved to
Memphis, Macomb County, Michigan, where some of his
youthful years were spent and where he attended public
school until ﬁfteen. His school days were spliced with hard
work, and he did considerable farm work for wages and
carried on his studies at night when physically tired. After
attaining proper qualiﬁcations he taught school in Macomb
County and when he left that location at the end of three
years was principal of a school at Warren. He also continued
study with a view to entering the University of Michigan
at Ann Arbor, where he spent a year in the school of law
and commerce. He may have had some idea of becoming a
lawyer, but he abandoned it and going to Macomb County,
Michigan, engaged for himself in the wholesale grain and
produce business.
“At the age of twenty-six Mr. Joyce was in Chicago,
where he was employed as assistant manager of the fertilizer
department of Swift & Company until 1901. In that year
he formed his ﬁrst connection with the paint organizations,
when he went on the road as salesman for the SherwinWilliams Company of Cleveland. In 1904 he was called to
the home ofﬁce as manager of the city sales department.
Three months later another recognition of his ability was
made when he was transferred to Kansas City as manager
of that sales division for a year. The next promotion was to
district manager for the Southwestern district, but two years
later he returned to Cleveland and became assistant general
manager, and a year after that was promoted to general
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manager of the department of sales and distribution. In 1916
in addition to these responsibilities he was elected a director
and member of the executive board of this great paint
manufacturing company. These ofﬁces he continued to hold
until he retired to enter upon his present duties.
“Another evidence of his salesmanship and of a more
public nature came in the spring of 1917, when with two
thousand workers under him Mr. Joyce evolved one of
the greatest sales organizations ever in action, and made it
possible for Cleveland to rank far ahead of any other city
in the country of its size and population in the matter of
subscriptions for the Liberty Bonds. In passing it may be
mentioned that Secretary of the Treasury, McAdoo, sent Mr.
Joyce a very complimentary letter commending him and
his organization for the splendid work accomplished in this
campaign.
“Mr. Joyce is a member of the Union Club, Mayﬁeld
Country Club, the Country Club, and belongs to the Masonic
Order. He is a republican in politics and a member of the
Unitarian Church.
“June 9, 1897, at Leroy, New York, he married Miss
Anna Page. They have four children: Marion, a graduate of
the Hathaway-Brown School of Cleveland and of Bradford
Academy for Girls at Bradford, Massachusetts; Dwight, aged
eighteen, a graduate of the University School of Cleveland
and while there business manager for the University News,
and in 1918 entered the University of Michigan; Dorothy,
a student in the Hathaway-Brown School for Girls; and
Phyllis, who is also in that well known Cleveland private
school.”
Note: Volume 1 of this series begins with “Cleveland
and its environs,” which starts with a brief biography of John
D. Rockefeller. “It was in Cleveland that John D. Rockefeller
grew from boyhood to manhood, married and brought up his
family, got his ﬁrst job, had his ﬁrst experience as a business
man, and organized the Standard Oil Company along lines
that have not only made him the richest man in the world but
have served as the pattern of modern business organization
everywhere. It was in Cleveland that he began in boyhood
his habit of careful and systematic giving, although earning
only sixteen dollars a month, the system whereby he has
up to the beginning of 1918 spent nearly $300,000,000 for
the lasting good of mankind and seems likely to give many
millions more;...” Address: Cleveland.
623. Chalmers, Thomas Wightman. 1918. The production
and treatment of vegetable oils: Including chapters on the
reﬁning of oils, the hydrogenation of oils, the generation
of hydrogen, soap making, the recovery and reﬁning of
glycerine, and the splitting of oils. New York: D. Van
Nostrand Co.; London: Constable & Co., Ltd. 152 p. See p.
9-10, 87, 107. Illust. Index. 29 cm. Series: The Engineer.
• Summary: The chapters in this book “Originally appeared
as a series of articles in The Engineer... “Eighteen articles,

February 9 to June 29, 1917.” Chapter 2, titled “The
principal vegetable oils” contains a section on “Soya bean
oil” (p. 9-10) which notes that the bean and its oil were
almost unknown in Europe until after the Russo-Japanese
war. Now the oil rivals cotton seed oil in Europe and, at least
on the Continent, soya bean cake rivals linseed and cotton
seed cake for use as a food for milch cows. The oil belongs
to the semi-drying class, but can also be used for edible
purposes.
In Chapter 11, “Extraction of oils by chemical solvents,”
soya beans are mentioned in passing (p. 87).
Chapter 13, titled “The hydrogenation or hardening of
oils,” begins (p. 106) by noting that “Fatty vegetable and
animal oils may be described as consisting of a glycerine part
and an acid part.” The glycerine part is the same for each, but
the composition of the acid part differs from oil to oil. In the
acid parts of soya-bean oil and cotton-seed oil, four hydrogen
atoms are missing. If these missing atoms are replaced by
adding hydrogen, through hydrogenation, the liquid oil will
become a solid fat. This is important because natural hard
fats are in short supply and expensive, whereas liquid oils are
very abundant and relatively inexpensive.
If the soap maker, for example, uses hardened whale oil,
soya-bean oil, or the like, he can obtain a soap practically
identical in quality to that made with more expensive tallow.
The main oil hardened at present is whale oil, but increasing
amounts of cotton-seed, linseed, soya-bean, cocoa-nut, and
other oils are being subjected to hydrogenation. The result is
an oil that is white, tasteless, and odorless, and has a tallowlike consistency. There are signs that producers of soya-bean
oil in Japan and Manchuria may harden it before exporting
it (p. 107). Address: B.Sc., A.M.I.Mech.E. (On the editorial
staff of “The Engineer”).
624. Crevost, Charles. 1918. Plantes oléifères de l’Indochine
[Oil-bearing plants of Indochina]. In: Congrès d’Agriculture
Coloniale, Gouvernement Générale de l’Indochine. 1918.
Hanoi-Haiphong: Impr. d’Extrême-Orient. 57 p. Series:
Hanoi No. 6. See p. 26-27. [100* ref. Fre]
• Summary: Following an overview, the various oil-bearing
plants are described in detail, organized by family. The
section on Soja (p. 26-27) states: Indigenous names in
Cochin China, Annam and Tonkin: Dau nanh, Dau tuong.
Cambodia: Sandek sieng. China: Teou [dou]. Japan: Daizu
mame. The plant is widely cultivated in Indochina for its
seeds which, although not consumed directly as food, are
used nevertheless to make various other foods: cheeses (dau
phu and dau oc [tofu]), and a condiment sauce [soy sauce]
(tuong).
In Indochina there is only one variety of soybean, which
has oblong yellowish-white seeds, slightly ﬂattened, more or
less large according to its place of origin, whereas in China
and Japan soybeans come in various colors and colorations.
The best seed in the colony come from Cambodia and
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the province of Lang-son in Tonkin.
It is well known that soy protein (graine de soja à base
de caséo-sojaïne) serves as the basis for numerous food
preparations; but the seeds are now most widely used in
the manufacture of an oil, used for illumination [in lamps]
or food; it tends to replace cotton oil in the soap industry,
whereas soybean cakes (les tourteaux de soja) are considered
excellent for use as a fertilizer or for fattening cattle.
A table shows nutritional analyses of soybeans from
three locations, conducted at the colonial garden of Nogentsur-Marne: Laos, Tonkin, and Manchuria. For each the
moisture, protein, oil, carbohydrate, and mineral content are
given.
Also discusses: Peanuts (p. 25-26, with illustration
facing p. 25, and 9 references), sesame (p. 29-30, with
illustration facing p. 29), perilla (p. 30).
Note the interesting phrase graine de soja à base
de caséo-sojaïne, based on the work of Li Yu-ying near
Paris, France. Address: Inspecteur des Services agricoles
et commerciaux; Conservateur du Musée [Maurice Long]
agricole et commercial de Hanoi.
625. Eynard, L. 1918. Note au sujet du tourteau de soja
employé à Swatow comme engrais [Note on the subject of
soybean cake employed at Swatow as fertilizer]. Bulletin
Economique de l’Indochine (Hanoi) 20(130):475-76. [Fre]
• Summary: Swatow (Pinyin: Shantou; W.-G.: Shan-t’ou) is
a coastal city in eastern Kwangtung province, in southeastern
China, opposite Taiwan, at the mouth of the Han Sui River
(on the south side), about 170 miles northwest of Hong
Kong. The region around Swatow is very favorable for
agriculture; the mildness of its climate, the fertility of its soil
and the industriousness of its inhabitants have made it one of
the most productive areas of China.
Since ancient times, the peasants have used night soil
(human manure) to fertilize their ﬁelds. But they also use
other fertilizers to make their ﬁelds more productive. The
fertilizer which, for many years, has been the most widely
used in Swatow is unquestionably “beancake.” It is imported
from Dairen bay, Newchwang, and surrounding regions
where the soybean is widely cultivated. A table shows
that the amount of beancake brought in through the port
of Swatow [Shantou] has increased from 184,890 tonnes
(metric tons) in 1913 to 206,607 tonnes in 1915, falling
slightly to 200,141 tonnes in 1916.
Note: 1 picul = 40.45 kg. The average price of beancake
is 3 taels 30 per picul, which is quite low, and lower than
phosphate or nitrate fertilizers. Yet the author believes that
chemical fertilizers are better and he does not understand
why Chinese peasants have not come to realize this.
Note 2. This is the earliest document seen (May 2010)
with “Swatow” in the title in connection with soybeans.
Address: French vice-consul at Swatow, China.

626. Morse, W.J. 1918. The soy-bean industry in the
United States. Yearbook of the United States Department
of Agriculture p. 101-11. For the year 1917. See p. 101-06.
Contains many photographs by Frank N. Meyer.
• Summary: Contents: Early history of the soy-bean industry.
Soy beans in the United States. Cultural requirements.
Varieties. Soy beans as forage. Soy beans for oil. Soy-bean
meal. Soy beans for human food: Dried beans, green beans,
soy-bean milk, soy-bean cheese, soy sauce, soy-bean sprouts.
Possibilities of the soy-bean industry in the United States.
“The annals of Old China set forth the fact that the soy
bean was an important food fully 5,000 years ago. When the
ports of China were ﬁrst opened to foreign commerce, the
trade in [soy] beans and bean products was found to have
been a long-established and ﬂourishing institution. In value
and in extent and in variety of uses the soy bean is the most
important legume grown in Asiatic countries.” Note: This is
the earliest document seen (May 2003) which gives the age
of the soybean as “5,000 years.”
“Near the close of the eighteenth century the soy
bean found its way its way to Europe, its cultivation being
recorded in England in 1790. It is mentioned in the United
States as early as 1804. For several decades, however, it
was regarded more as a botanical curiosity than as a plant of
much economic importance. In 1875, Prof. Haberlandt began
an extensive series of experiments in Austria with the soy
bean and strongly urged its use as a food for both man and
beast. Although considerable interest was aroused during the
experiments, the soy bean failed to attend the success hoped
for by the experimenter.
“Previous to the Russian-Japanese war [1904-05] China
and Japan were not only the greatest producers but also
the greatest consumers of the soy bean and its products.
During the war the production of the crop was greatly
increased throughout Manchuria. After the war, however,
it became necessary to ﬁnd new markets for the surplus
beans, and trial shipments were made to Europe. The ﬁrst
attempts to introduce the soy bean and its products into
European markets were generally unsuccessful because of
the unsatisfactory condition in which the beans and cake
were received, owing to poor shipping facilities. About 1908
a large trial shipment made to the English oil mills was
received in much better condition than previous shipments,
and the results obtained were so satisfactory that larger
imports were made.”
“Soy beans in the United States. As previously stated,
the soy bean was introduced as early as 1804, but it is
only within recent years that it has become a crop of much
importance in the United States. Until the present season
it has been grown primarily as a forage crop, though a
constantly increasing demand for seed for food and planting
has led to the development of a very proﬁtable soy-bean seed
industry in many sections of the South and the corn belt. The
large yield of seed, the ease of growing and handling the
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crop, the value of the beans for both human and animal food,
and the value of the oil and meal all tend to make this crop
one of great potential importance and to assure its greater
agricultural development in America.”
“Varieties:... At the present time about 20 varieties are
handled commercially by growers and seedsmen, although
more than 500 distinct varieties are known and have been
grown by the Department of Agriculture on its testing
grounds. The yellow-seeded sorts are preferred for food and
the production of oil and metal and include the following:
Mammoth (late), Tokyo (late), Hollybrook (medium late),
Haberlandt (medium late), Medium Yellow (medium),
Mikado (medium), Ito San (early), Manchu (early), and Elton
(early). For forage, the black and brown seeded varieties are
most suitable and include Barchet (late), Biloxi (late), Peking
(medium), Wilson-Five (medium [black seeded]), Virginia
(medium late), Early Brown (early), and Black Eyebrow
(early).
“Soy beans for oil: The soy bean was ﬁrst utilized for
the production of oil and meal in the United States about
1910 by an oil mill on the Paciﬁc coast. The beans were
imported from Manchuria, and the success of the industry is
indicated by the continued production of the oil and meal and
the increasing imports of soy-bean seed from Manchuria.
“American-grown seed was ﬁrst crushed for oil the
latter part of 1915 by a few cottonseed-oil mills in North
Carolina. A shortage of cottonseed and a surplus of soy-bean
seed led to a rather extensive use of domestic-grown seed
for this purpose. However, during the season of 1916-17 no
domestic-grown beans were utilized for oil, owing to the
extremely high price of seed. The cottonseed-oil mills of the
South saw the possibilities of the soy bean as an oil seed,
and many mills throughout the cotton belt contracted with
planters for seed of the 1917 crop. This led to a considerable
increase of acreage. Large quantities of Manchurian beans
have been imported during the past few months and utilized
by southern mills in the production of oil and meal.
“The utilization of the soy bean as an oil seed has not
required any extensive changes in the equipment of the
modern oil mills. The methods are similar to those employed
with other oil seeds, such as cottonseed and linseed.
According to data obtained from different mills, 1 ton of soybean seed yields from 28 to 31 gallons of oil and about 1,600
pounds of meal.
“The oil extracted from the soy bean in many respects
resembles cottonseed oil, though it dries more rapidly.
This oil has a good color, has but a faint odor, and is rather
palatable. New trade uses are being constantly found for
soy-bean oil, and it has become an important competitor of
other vegetable oils. It was ﬁrst used in the United States
in its crude state, principally in the manufacture of soft
soaps. In the search for new oils to replace linseed oil for
paint purposes, partly or wholly, soy-bean oil was found
most suitable. Paint grinders are using successfully large

quantities of this oil in the manufacture of certain types of
paint. Manufacturers of butter and lard substitutes are using
considerable amounts of soy-bean oil in their products. Other
uses for which this oil is employed are in the manufacture of
explosives, linoleum, varnish, and foodstuffs.
“Soy-bean oil has been studied with other oils by the
Ofﬁce of Home Economics and found to compare favorably
with the more common table oils with respect to digestibility.
In view of the rapid improvement in the process of reﬁning
this oil, there seems to be scarcely any use to which oil is put
in the manufacture of foodstuffs in which soy-bean oil may
not eventually be found to have an important place” (p. 104).
“Soy-bean meal:... The meal or ﬂour produced from
American-grown yellow varieties is bright yellow in color
when fresh and has a sweet, nutty ﬂavor. Samples of meal
from different sources range from 46 to 52 per cent protein
and from 5 to 8 per cent oil. As a human food, soy-bean
ﬂour has been used in the United States principally as a
special article of diet and sold by companies manufacturing
special foods of low starch content. The ﬂour or meal can
be successfully used as a constituent of bread, mufﬁns,
biscuits, or pastry. Extensive tests have been conducted by
the United States Department of Agriculture with soy-bean
ﬂour in the making of bread and pastry. In these various food
products about one-fourth soy ﬂour and three-fourths wheat
ﬂour has been found to be the proper proportion. In some of
the pastry products, however, as much as one-half soy ﬂour
can be used. During the past year the use of soy-bean meal
has gained in popularity on account of the many palatable
products that may be made from it” (p. 105). Photos are
described in Part II. Continued. Address: Scientiﬁc Asst.
in Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC.
627. Newton, Arthur Percival. ed. and comp. 1918. The
staple trades of the empire, by various writers. London &
Toronto: J.M. Dent & Sons, Ltd. v + 184 p. No index. 19 cm.
Imperial Studies Series.
• Summary: The lectures in this book were delivered during
World War I within the University of London at the London
School of Economics and Political Science in the spring
of 1917. Following the introduction by Newton, the ﬁrst
chapter, titled “Oils and Fats in the British Empire,” by Sir
A.D. Steel-Maitland, Bart. [Baronet], M.P. [Member of
Parliament], His Majesty’s Under-Secretary of State for
the Colonies. Only vegetable and animal oils and fats are
included–no petroleum.
Contents: Introduction. The principal oil nuts, etc.
The process of crushing, etc. The process of splitting,
reﬁning and hydrogenation. Special uses of different oils.
Consumption of oils in different countries. Map showing
production of different oils and fats in the British Empire.
Position of Germany during the war. Future demand and
supply. The economic position of the British Empire.
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Soya beans and soya oil are discussed at length. Page
17: Linseed oil is the main oil used in “the paint and varnish
trades (except that the former also uses a certain quantity of
soya oil).”
Page 18: A table shows which oils are used for various
purposes. The oils are linseed oil, cotton-seed oil, soya oil,
rape oil, coconut oil, palm-kernel oil, ground-nut oil, palm
oil, ﬁsh oil and tallow. The uses are burning [illumination],
lubricating, edible, paint, varnish, linoleum, and soap. Soya
oil is used for burning, edible, paint, and soap.
Page 20: A full-page table shows the imports for
consumption of certain oil-seeds into various countries in
1913. The countries are Germany, France, Netherlands,
Belgium, Denmark*, Sweden, Norway*, Russia, Finland*,
United States*, and United Kingdom*. For countries
followed by an asterisk (*), total imports are given. For all
countries but the United States and the United Kingdom,
imports are given in metric tons; for the latter two countries
imports are given in tons of 2240 lbs. The oil-seeds are
palm kernels, ground nuts, copra, soya beans, cotton seed,
linseed, rape seed, and sesame. Germany was by far the
largest importer of soya beans in 1913 (125,750 metric tons),
followed by Denmark (48,069), United Kingdom (76,452
tons), and Denmark (48,069).
Page 29: “Soya beans are a product of the Far East,
China, Manchuria and Japan. But their popularity in Europe
has decreased, and imports, therefore, have diminished from
over 400,000 tons in 1910 to a much lower ﬁgure.”
Soya is mentioned in passing on p. 12. Address: Lecturer
on Colonial History in the Univ. of London, Univ. and King’s
Colleges [England].
628. Shih, Chi Yien. 1918. Beans and bean products.
Shanghai, China: Soochow University Biology Dept. 13 p.
24 cm. [Eng]
• Summary: The author’s name in pinyin is probably Shi
Jiyan. At the head of each section, the name of each product
or type of bean is written in Chinese characters. Contents:
Introduction by N. Gist Gee of the Dept. of Biology,
Soochow Univ., China.
Note 1. Soochow, also called Su-chou (formerly
Wuhsien) is a city in southern Kiangsu (pinyin: Jiangsu)
province, in eastern China, on the Grand Canal. Introduction
and names of soy beans: Classical Chinese names, colloquial
Chinese names, Latin names, and English name (Soja bean).
Soy beans. The food products of soy beans. Bean curd (Cc).
Tou fu koen. Po yeh. Yu tou fu [fried tofu]. Ju fu [fermented
tofu]. Tsao ju fu [fried fermented tofu]. Ch’ing hsien ju fu.
Tou chiang or bean sauce. Chiang yu. Bean ferment or tou
huang. Bean Sprouts. Bean relish or tou shih [fermented
black soybeans]. Bean oil.
Note 2. This is the earliest English-language document
seen (April 2013) that contains the term You tou fu
(regardless of hyphenation).

Beans (Four varieties of Phaseolus mungo var. radiatus:
chidou = dark-red [azuki] bean, baichidou = white dark-red
bean, lüchidou = green red bean, and lüdou = green [mung]
bean): The food products from the green [mung] beans
(lüdou): Bean sprouts, green bean congee or lu tou chou,
green bean soup or lu tou tang, green bean pudding or lu tou
kao and lu tou sha. The food products from the red [azuki]
bean (quite similar to those made from the green [mung]
bean): Congee, rice, pudding, tou sha.
Hyacinth beans (Dolichos lablab; ﬁve Chinese varieties
/ names: biandou, baibiandou, qingbiandou, zibiandou,
longzhao biandou). Asparagus beans [cowpeas] (Vigna
catiang; four Chinese varieties / names: jiangdou, panxiang
jiangdou, manli jiangdou, baimi jiangdou). The food
products from Pien Tou and Chiang Tou. Medicine. Flowers
and seeds of the Pai Pien Tou, the broad bean, windsor bean,
or horse bean (Vicia faba); In China it has two names: (1)
Ts’an Tou or silkworm bean, because it is harvested at the
time the silkworm is making its cocoon; (2) Han Tou or cold
bean, because it grows through the winter. The food products
from Ts’an tou (broad bean): Bean shoot (tou miao), Ch’ing
tou (as a vegetable), Ja tou (broad bean sprouts), Shien fan
and fan bee (made from broad beans and mung beans), Tou
sha. The section on the names of beans (p. 1) we will give
the English name, Latin name, the classical Chinese names
/ colloquial Chinese names, and an English translation in
parentheses, as follows: (1) Soja bean, Glycine hispida:
heidou / heidou (black [soy] bean), huangdou / huangdou
(yellow bean), yangyandou / yangyandou (sheep eye bean),
maliaodou / maliaodou (horse material / feed bean),–/ guguo
qingdou (bone wrap green bean),–/ jiajia sandou (pod pod
three bean), xiangsidou (mutually think bean) / xiaqngzhidou
(fragrant branch bean),–/ bayue baidou (8th month white
bean). Soja bean: Dolichos cultratus quedou (magpie bean) /
equedou (chirp magpie bean). Soja bean: Phaseolus vulgaris
baidou (white bean) / shui bai dou (water white bean),–/
shidou (fennel bean) (Note 3. shiluo means “fennel”),–/
guashudou (melon ripe bean),–/ maquedou (sparrow bean),–/
niuta biandou (cow tread ﬂat bean),–/ yadou (sprout bean),–/
shijia xiangdou (ten family fragrant bean),–/ xifeng qingdou
(west wind green bean),–/ shizi hedou (persimmon pit
bean),–/ denglongdou (lantern bean).
Note 4. The large title “Soy Beans” at the top of this
table, the right column which says that the English name of
each variety is “Soja bean,” and the next 8 pages which are
only about soy beans, strongly indicate that all the colloquial
names in this table refer to different varieties of soy beans.
Moreover, all these colloquial names appear again on page 3
in a table on planting and harvest times of different varieties
of [soy] beans. The bottom half of the colloquial names
are probably from different parts of China, since Dr. H.T.
Huang (a soybean expert) has never heard many of these
colloquial names before. The most puzzling question is:
What are Dolichos cultratus and Phaseolus vulgaris doing at
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the bottom of the “Latin name” column? Dolichos cultratus
is not listed on either of the two comprehensive taxonomy
databases (GRIN and ILDIS, which include all past Latin /
scientiﬁc names). Phaseolus vulgaris refers to the common
bean, such as the kidney bean, pinto bean, navy bean, frijole,
etc.
2. Soy beans. “They were introduced into France during
the reign of Ch’ien Lung about 1740 A.D. by a French
Consul; into England in 1790, into Australia in 1875, into
Germany 1881, and 1888 into America. They were known
here from ancient times and were mentioned in the oldest
books Pên Ts’ao Kong Mu, which were written by the
Emperor Shen-nung in the year 2838 B.C., and the later
Chinese Classics.”
Note 5. This is the earliest English-language document
seen (Aug. 2002) that treats Shen Nung as a real, historical
ﬁgure, or that says the ﬁrst written record of the soybean
appears in a book written by him. The information about
that book is wildly inaccurate. The Bencao gangmu (The
great pharmacopoeia), perhaps China’s most famous materia
medica, was written by Li Shizhen (+1596). The above
information, which is all wrong, has been cited again and
again, down to the present day (2002), in connection with the
supposed origin of the soybean.
“Even during the ancient times they were considered
by the people to be the most important of the cultivated
leguminous plants.” Note 6. This is the earliest document
seen (Aug. 2002) which states, incorrectly, that the date of
Emperor Shen-nung’s book is 2838 B.C.
“The methods of cultivation are as follows: In general
all of the soja beans are planted in rows along the banks
of canals and the boundaries of the ﬁelds, which separate
the ﬁelds of one family from those of another, except those
which are called oil beans or Eighth month white bean and
Water white bean. These last are planted in large ﬁelds.
The oil beans are planted early in June.” The method of
cultivation, harvest, and threshing is then described in detail.
A table gives the time of planting and harvest for 18 varieties
of Chinese soybeans, grouped into 6 types by planting and
harvest dates: (1) Plant in latter part of April, harvest in
latter part of Sept.: Heidou (black [soy] bean), huangdou
(yellow bean), maliaodou (horse material / feed bean), guguo
qingdou (bone wrap green bean), jiajia sandou (pod pod
three bean), xiangzhidou (fragrant branch bean). (2) Plant
in early part of June, harvest in middle part of Sept.: bayue
baidou (8th month white bean), shuibaidou (water white
bean), maquedou (sparrow bean). (3) Plant in early part of
July, harvest in early part of Oct.: equedou (chirp magpie
bean). niuta biandou (cow tread ﬂat bean), shijia xiandou
(ten family fragrant bean), xifeng qingdou (west wind green
bean), shizi hedou (persimmon pit bean), denglongdou
(lantern bean). (4) Plant in early part of April, harvest in
early part of July: guashudou (melon ripe bean). (5) Plant
in early part of April, harvest in latter part of July: shidou

(fennel bean). (6) Plant in early part of April, harvest in latter
part of June: yadou (sprout bean).
The rest of the work concerns the food products of the
beans, including a detailed description of how each is made.
Note 7. This document contains the earliest date seen
for soybeans in Australia or Oceania (1875). It is not clear
whether or not these soybeans were cultivated in Australia;
they may well have been. The source of these soybeans
is unknown, as is the author’s source of information
concerning that early introduction, 43 years before Shih
wrote this booklet. He is the ﬁrst to give such an early date
for the introduction of soybeans to Australia. Yet the date
does not seem unreasonably early since there were 17,000
Chinese in Australia by 1855 (see Australian Department
of Immigration and Ethnic Affairs. 1985. “A Land of
Immigrants”). Address: Biology Dep., Soochow Univ.,
China.
629. Shih, Chi Yien. 1918. Beans and bean products: Bean
oil (Document part). Shanghai, China: Soochow University
Biology Dept. 13 p. See p. 8-9. [Eng]
• Summary: (Cc) = Chinese characters inserted in text;
pinyin romanization has been added. “Bean Oil (Cc =
douyou): Bean oil can be obtained from any of the Hispidia
[sic, Hispida] beans; but the Water White Bean (Cc =
shuibaidou) and Eighth Month White Bean (Cc = bayue
baidou) are generally used for this purpose. For this reason
these are called Oil Beans (Cc = youdou).
“The beans are threshed out from the pods and put in the
sunshine about three or four days in order to dry. They are
tested by crushing with teeth: if they are properly dried, they
crush readily into two halves. If they have been over dried,
they must be spread on the ground over night to allow them
to absorb moisture in order to become softer. When they are
in proper condition, they are poured into big, coarse cloth
bags in order to be shipped to the factory where the bean oil
is made.
“The processes of preparing bean oil are as follows: (1)
The beans are ﬁrst ground in a large stone mill, about ﬁve
feet in diameter and ﬁve inches thick. The mill is turned by
a cow. The ﬁrst mill is called Rough Mill (Ts’u Mo; Cc =
cumo) because it has coarse teeth. (2) After this, they are
ground in another mill, the stones of which are of the same
size and thickness as the ﬁrst; but their teeth are ﬁner than
the ﬁrst. It is called Second Mill (Erh mo; Cc = ermo).
“(3) Then the bean meal from the second grinding is
steamed or about one hour in a small round bucket which
is called Cheng Lung (Cc = zhenglong); it is about one foot
and seven inches high, one foot in diameter at the top and
seven inches at the bottom. At the bottom of the bucket are
two pieces of wood, about two inches square making a cross
which serves as a support for the convex, perforated bottom
which is made of bamboo and is placed on the top of this
cross. One bucket, when ﬁlled, hold about ﬁve or six catties

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 309
of bean meal.
“(4) A kind of grass which is called Lai Tsao (Cc =
laicao), is cut about two feet long: a bunch of this has a knot
tied in the center and is then spread into a half circle. Two
of these are placed together making a whole circle and then
put into the bamboo rings to form a bottom. The bamboo
rings are made of long narrow strips of bamboo wound
together somewhat as the hoops on the tubs, except that they
are much thicker and rounder, being made of ten or ﬁfteen
bamboo strips. The ring ﬁts into the frame and is about one
foot ﬁve inches in diameter.
“(5) Then the steamed bean meal is poured on the grass
and pressed with foot until it becomes a compact mass, then
another two rings are added on and another layer of the grass
is folded in the rings just as before. Two rings make one bean
cake, and twenty bean cakes make one Tso (Cc = zuo) of oil.
To make twenty bean cakes requires one hundred and forty
catties of beans, and fourteen catties of oil can be obtained
from this amount.
“(6) Next the twenty cakes which have been prepared
are put in a wooden frame, about seven feet long, one foot
and ﬁve inches wide, and eight inches high. (7) Then the
frame is put on top of an earthenware jug which is placed
beneath the surface of the ground to catch the oil as it is
pressed out.
“(8) Now ﬁve P’an Tou (Cc = pantou =”plate head”)
(which are rectangular blocks of wood, about one foot and
ﬁve inches long, eight inches wide and four inches thick) are
used to press in both sides of the cakes ﬁrst. Then three Ting
(Cc = ting [probably “erect pushing stick”]) which are the
same size as the P’an Tou, but a little thinner, are added at
one side of the P’an Tou. Twelve Ta Tzu (Cc = dazi) which
are about one foot and three inches long, eight inches wide
at one end and six inches at the other, and three inches thick,
are driven in the frame after the Ting. Now, to complete
the extraction of oil, four Chien (Cc = jian) are driven in
pressing the remaining available oil from the bean cakes
leaving them almost dry.
“The number of the wedges used has no further
signiﬁcance than that it has been found by experience to
require the number used in a frame of this kind.
“(9) The beans are pressed in the frame about four hours
and then the bean cakes are taken out.
“The bean oil is used to cook with any kind of meat or
vegetables, and the bean cakes are used as fertilizer after
they have been ground into a coarse meal. Sometimes they
are soaked in water and this water poured upon the growing
plant.
“The price of bean oil is about one hundred sixty cash
for one catty, while the price of the bean-cakes is about one
dollar twenty cents for three or four big cakes.”
Note: Shih appears to have borrowed the term “Hispidia
beans” from George A. Stuart (1911). Address: Biology
Dep., Soochow Univ., China.

630. Virginia Department of Agriculture and Immigration,
Bulletin. 1918. Soy bean useful crop. May be utilized in
greater number of ways than almost any other agricultural
product. No. 126. p. 174-76.
• Summary: “In addition to its availability as a food, soybean oil has found important uses in the markets of the
world for making paints, varnishes, soaps, rubber substitutes,
linoleum, waterproof goods, and lubricants. It is also used
in the Orient for lighting and in the manufacture of printing
ink. In Japan the soy bean forms one of the most important
articles of food in use. It is one of the principle ingredients in
the manufacture shoyu (soy sauce), miso (bean cheese), tofu
(bean curd), and natto (steamed beans). The beans are eaten
also as a vegetable and in soups; sometimes they are picked
green, boiled, and served cold with soy sauce, and sometimes
as a salad. A ‘vegetable milk’ is also produced from the soy
bean, forming the basis for the manufacture of the different
kinds of vegetable cheese. This milk is used fresh, and a
form of condensed milk is manufactured from it. All of these
foodstuffs are used daily in Japanese homes, and for the
poorer classes are the principle source of protein.”
“An artiﬁcial milk like that manufactured in the Orient
has been produced in small quantities in the United States,
and recently a factory has been equipped to make this
product.” Photos show: (1) Soy beans as a forage crop,
arranged in stacks. (2) Lime spreader at work. Address:
Virginia.
631. Morse, W.J.; Hendrick, H.B. 1919. Illustrated lecture
on soy beans. USDA Syllabus No. 35. 16 p. Jan. 23.
Accompanied by 50 lantern slides. [16 ref]
• Summary: Discusses the increasing importance of soy
beans in the United States. Contents: Introduction. Feeding
value of soy beans: For sheep, for hogs, its use as pasture,
silage, and hay. Value of soy beans other than for stock feed:
Value of planting the beans for seed and for oil, use of soybean meal as a fertilizer, soy beans and soy-bean meal as
human food. Requirements for successful production: Soil
and climate, soil preparation, fertilizers, inoculation, seeding
and cultivation. Varieties: Mammoth, Guelph, Haberlandt,
Tokio, Ito San, Medium Yellow, Manchu, Wilson, Peking,
Black Eyebrow, Biloxi, and Barchet. Place in the cropping
system: Mixtures, special rotation. Harvesting and storing:
Cutting soy beans for seed, storing. Soy beans and cowpeas
compared. The talk is accompanied by 50 lantern slides; a
description of each is given in the Appendix.
“Extensive tests are being conducted by the United
States Department of Agriculture with soy-bean ﬂour in the
making of bread. The ﬂour or meal can be successfully used
as constituent for mufﬁns, bread, and biscuits in much the
same way as corn meal. In these various food products about
one fourth soy-bean ﬂour and three-fourths wheat ﬂour have
been found to be the proper proportions. When a special
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food of low starch content is desired, as for diabetic persons,
a larger proportion of soy ﬂour is used and some form of
gluten is substituted for the wheat ﬂour...
“The green bean when from three-fourths to full grown
can be prepared like green peas, or green Lima beans and
compares favorably with these in palatability... Soy beans are
now being sold on the market in the form of baked pork and
beans. Several large canners are now putting up this product
and the industry seems to be established on a permanent
basis. In addition to other uses given, the soy bean has
been utilized not only in the United States but in European
countries as a substitute for the coffee bean. When roasted
and prepared it makes an excellent substitute for coffee. In
Asia the dried beans, especially the green-seeded varieties,
are soaked in salt water and then roasted. This product is
eaten after the manner of roasted peanuts” (p. 6-7).
“Mixtures: Soy beans can be grown satisfactorily in
combination with other crops, thus affording a greater
variety and a larger yield of forage. A mixture of soy beans
and cowpeas makes a very satisfactory hay. Soy beans may
also be grown either for hay or ensilage in a mixture with
sorghum. Sudan grass is also excellent for growing with
soy beans, both the yield and the quality of the forage being
improved by the mixture. Soy beans are more generally
grown with corn, however, than with any other crop. This
mixture is planted in different sections in various ways;
namely, in alternate hills with the corn in the same row, in
alternate rows of each, in alternate series of two rows of
each, or broadcast in mixture... Mixed ﬁelds may also be
proﬁtably utilized by pasturing to hogs. Early and medium
varieties of soy beans are sometimes planted in between the
corn rows at the time of the last cultivation. Silage made
from a crop of corn and soy beans in combination is an
excellent succulent feed. The larger late-growing varieties
are most desirable for this purpose” (p. 11). Address: 1.
Scientiﬁc Asst., Forage-Crop Investigations, Bureau of Plant
Industry; 2. Specialist in Agricultural Education, States
Relation Service, USDA, Washington, DC.

of increases in weight for 21 days gave the curves shown
here. At the end of the 14th day, the linseed oil was almost
entirely transformed into a material having the consistency of
rubber.
“The soybean oil, as one sees from the curve, had added
more weight than the linseed oil; it ought therefore to have
been more drying (siccative). However, even on the 21st day,
although thicker at the start, it did not manifest any tendency
to dry. Its odor was that of rancid oils.
“Some soybean oil was also heated several hours above
300º[C]. But it did not give a glue like that obtained from
linseed oil under the same conditions. There was at the
same time the release of a strong odor of acrolein.” Address:
Ingénieur-chimiste I.C.T.

632. Vivies, B. de. 1919. Siccativité de l’huile de Soja
[The drying capability of soybean oil]. Revue des Produits
Chimiques (La) (Paris) 22(2):42. Jan. 31. [1 ref. Fre]
• Summary: The writer found that when soybean oil is
heated to less than 200º, it can take up more oxygen than
linseed oil, despite the fact that it does not dry. A graph of
increase in weight versus days of drying time shows this
relationship.
“According to Livache, the drying capability of oils is
a function of the quantity of oxygen absorbed; therefore the
following tests were conducted. Linseed and soybean oil
were heated to 200ºC for 10 minutes with 5% litharge (lead
monoxide), then exposed to the action of air and sun in two
graduated containers (capsules tarées) but sheltered from
dust. Each day the capsules were weighed, and the summary

634. U.S. Department of Commerce, Far Eastern Div. 1919.
Oil and oilseeds of the Orient. Commerce Reports [USA]
(Daily Consular and Trade Reports, Bureau of Foreign and
Domestic Commerce, Department of Commerce) 22(33):61116. Feb. 8.
• Summary: Contents: Introduction. Method of cultivation
[and harvesting] in China. Bean curd a Chinese delicacy.
Domestic methods of marketing oil in China. Japanese
production of vegetable oils [and exports to the United
States]. China’s production of oil steadily growing.
Tables show: (1) Total quantity and value of Chinese
vegetable-oil exports, and the value of exports to the United
States, including transshipments [from Manchuria], in
1917. Of total oil exports, coconut oil is by far the leader
in quantity and value, followed by soya bean oil. But of oil

633. Heckel, G.B. 1919. Fire hazard of the newer “drying”
oils (Soya, perilla, tung, ﬁsh or menhaden). National Fire
Protection Association Quarterly 12(3):283-84. Jan.
• Summary: Soya oil has the highest ﬂash point, above
608ºF. The ﬂash point for linseed oil is 574ºF and an ignition
point of 652ºF. “’Flash point’ is that temperature at which
a body begins to distill inﬂammable gas or vapor; and the
ignition point that temperature at which a body will ignite
and continue to burn...
“Two oils from Asia had already assumed some
importance in industry, and several others had been under
investigation. Of these, tung or China wood oil had become
a staple raw material in varnish manufacture as well as in
some special branches of paint manufacture. A second, soya,
soy, or soja bean oil had been found valuable in both these
industries as well as in soap making, and in its native habitat
was a valuable food material. Of the remainder, perilla oil
was just gaining recognition as a drying oil almost identical
in its properties with linseed oil.”
With ﬁrst ﬁgure ‘Iodine’ and second ‘Value,’ the
following list of values is given: Linseed oil–275-290; Perilla
oil -189-202; Soya oil–124-143; Tung oil–159-176. Address:
Secretary, National Varnish Manufacturers’ Assoc.
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exports to the USA, soya bean oil is by far the leader. Dairen
exported 90% of the soya bean oil in 1917.
(2) Exports of vegetable oil from China in 1915, 1916,
and 1917 (the quantities are expressed in piculs of 133.33
pounds and the values in Haikwan taels worth $0.62 in 1915,
$0.79 in 1916, and $1.3 in 1917). Soya bean oil was by far
the largest oil export in both quantity and value all three
years. The quantity increased from 1.017 million in 1915 to
1.566 million in 1916 to 1.891 million in 1917.
(3) Exports of oil-bearing seeds and beans from China
in 1915, 1916, and 1917. Soya beans were by far the largest
bean or seed export in both quantity and value all three years.
The quantity was 10.235 million in 1915, then 6.732 million
in 1916, rising to 7.927 million in 1917.
“No single vegetable product has developed such
importance in the Far East as the soya bean... As a food
it is the principal ingredient of soy sauce, bean curd, and
steamed beans. The bean cake, containing a high percentage
of nitrogen, is a valuable fertilizer and is used extensively in
Japan, and recently bean oil temporarily replaced petroleum
for lighting in China when lack of shipping facilities
kept that product off the market. The center of soya-bean
production is Manchuria, and Japan is the chief crusher and
producer of oil and cake, though the manufacture of bean
oil and cake is also a very important industry of Dairen,
Kwantung Leased Territory. Mukden is the center of the
bean trade and the beans are there bought for cash from the
farmers.”
“Bean curd a Chinese delicacy: Bean curd is made
mostly from the two kinds of oil beans described [Eighth
Month White Bean and Water White Bean], although all
varieties may be used in its preparation. As a rule, however,
the other varieties of beans are not planted for oil or curd, but
are eaten steamed when the bean is young and tender.
“Bean curd is prepared by ﬁrst steeping the beans in cold
water for 6 or 7 hours in summer or 24 hours in winter, and,
after washing, grinding with cold water to form a bean milk.
This milk is cooked in a large kettle and the ﬁlm removed
from the surface after a quarter of an hour and dried. This
ﬁlm or skin is known as Tou Fu Yi [doufu pi, usually called
“bean curd skin” in English; yuba in Japanese] and 20 or
30 ﬁlms can be obtained from a kettle without thinning the
milk too much. After boiling half an hour the remaining milk
is poured into a jar and a gypsum or salt solution added to
curdle it. The proportion is 6 ounces of salt to 1 picul (133.33
pounds) of beans.
Note 1. This is the earliest English-language document
seen (Oct. 2010) that uses the term “doufu pi” (regardless of
hyphenation or spacing) to refer to yuba.
Note 2. Yuba is described as an early step in the tofumaking process. Viewed in this way, the word “bean curd
skin” makes more sense.
“After standing 15 minutes a curdled substance called
Tou Fun No [bean curd brain] is the result. This product is

molded in wooden frames by a heavy block of wood for 15
minutes and is then cut into small pieces with a dull brass
knife. A piece 2 inches square and half an inch thick retails
for 5 cash (0.5 cent). This curd forms the basis for numerous
Chinese articles of food and is prepared in various ways.
Perhaps the most usual form of serving is to press the curd,
wrapped in cloth, for six hours in a box 1 foot square and 8
inches high and then cook in oil. It is also boiled, after such
preparation, with pork or cabbage.”
“Japanese production of vegetable oils: The present
estimated production of Japanese oil mills is 90,600 long
tons of vegetable oils annually and is made up as follows:
Soya-bean oil, 37,509 tons; coconut oil, 27,542 tons;
rapeseed oil, 17,848 tons; cottonseed oil, 6,433 tons; and
peanut oil, 1,268 tons. Seventy-ﬁve per cent of this crush
is made in the Kobe district and is handled by 25 oil mills,
modernly equipped.” In 1917 Japan exported (including
transshipments) 34,916,260 lb of coconut oil, 22,643,623
lb of soya bean oil, and 19,677,825 of rapeseed oil. He
concludes that “American importers of Far Eastern products
may well investigate the domestic market for Far Eastern
oilseeds with a view to supplying oil mills in the U.S.
with raw material.” A table shows import and export data.
Address: Asia.
635. Bailey, Herbert S.; Reuter, B.E. 1919. The production
and conservation of fats and oils in the United States. U.S.
Department of Agriculture Bulletin No. 769. 45 p. Feb. 10.
See p. 1-5, 25-27. [5 ref]
• Summary: Contents: Importance of fats and oils.
Domestic production and importation. Terminology and
technology of oil trade. How to safeguard our oil and fat
supply. Vegetable oils: Cottonseed oil, olive oil, peanut oil,
coconut oil, palm kernel oil, palm oil, corn oil, soy bean oil
(growing importance, growing soy beans, expressing the
oil and its uses, increasing our output), linseed oil, castor
oil, miscellaneous vegetable fats and oils. Animal fats and
oils. Refuse fats and trade wastes. Fat and oil derivatives
or secondary products. Summary. Also Supplement of 29
Oct. 1919 gives updated statistics in tables. “Not only are
fats and oils a necessary part of our food supply, but they
also occupy and important place in the manufacture of
certain munitions, in the lubrication of aircraft engines, and
in the mixing of paints, varnishes, waterprooﬁngs, and like
compounds. Nowadays when a nation goes to war, one of its
ﬁrst resources to feel the effect of the abnormal conditions
is the stock of fats and oils. Because the sum total of the
world’s supply of these substances is less than that of either
of the other two basic food constituents, carbohydrates
and proteins, a sudden drain, even though comparatively
small, is quickly noticed. A great war soon creates such
a drain, largely because of the imperative need for an
enormous amount of nitroglycerin, one of the component
parts of which is glycerin, obtained as a by-product in the
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manufacture of soap from certain oils and fats. When it is
considered that 10 tons of fat are required to yield 1 ton of
glycerin, and that but 1 part of glycerin to every 9 parts of
fatty acids, or soap, is produced from the oils and fats, it is
not surprising that the price of glycerin in England soared
from $250 to $1,250 a ton within a very short time after that
country entered the Great War.”
Tables show: (1) Production of 17 vegetable oils in
the United States from 1912 to 1917. The leading oil,
by far, is cottonseed oil. Production of soy oil increased
from 2,764,000 lb in 1914 (the ﬁrst year it was listed), to
9,920,000 lb in 1916, jumping to 42,074,000 lb in 1917. (2)
Production of 16 animal and ﬁsh fats and oils (not including
butter) in the United States from 1912 to 1917. The leading
fat, by far, is lard, followed by tallow, packers’ and renderers’
greases, and oleo stock. (3) Total production of fats and
oils (including butter) in the United States, 1912-1917. (4)
Importation of 14 fats and oils into the United States, 19121917. The leading import in 1916 and 1917 was soy bean
oil, followed by coconut oil. Imports of soy bean oil were
24,959,000 lb in 1912, dropping to 12,555,000 lb in 1914,
jumping to 145,409,000 lb in 1916, up to 264,926,000 lb in
1917. Total imports more than doubled during this period.
(5) Exportation of 10 vegetable oils and 8 animal and
ﬁsh fats and oils from the United States, 1912-1917. The
leading vegetable oil export, by far, was cottonseed oil. The
leading animal fat export, by far, was lard. Exports of soy
bean oil were 184,000 lb in 1912, dropping to 3,000 lb in
1914, rising to 2,063,000 lb in 1916, up to 3,977,000 lb in
1917. (6) Comparison of production with importation and
exportation of fats and oils in 1917. (7) Monthly production
of fats and oils and their derivatives in the United States,
January to June 1918. Includes separate values for edible and
inedible soy bean oil.
The section titled “Soy bean oil” (p. 25-26) states: “It is
estimated that 750,000 acres of soy beans were planted in the
United States in 1917, which is about three times the acreage
of 1916. Only a small portion of the planting was allowed to
seed, however, most of it being cut for hay. Very few, if any,
of the domestic beans were crushed by the oil mills, which
used as raw material the Manchurian beans, as being cheaper
and in less demand by bean canners than those grown in
this country. In 1915, however, some 100,000 bushels of
American soy beans were pressed, and the cake and oil from
them were consumed in this country.
“Growing soy beans: Of the more than 500 known
varieties of the soy bean which have been grown on the
Government testing farms, at the present only about 15 are
handled commercially by seed men. The Mammoth (yellow)
the standard late variety, is probably more extensively grown
than any other.”
The ﬂavor of soy bean oil is “distinctly beany... so
before it can be used in food products it must be reﬁned and
deodorized like cottonseed oil. Even the cold-pressed oil is

not edible as it comes from the presses, in which respect the
peanut has an advantage over the soy bean.
“Belonging to the group of drying oils, soy bean oil
more closely resembles in its physical properties linseed
and other drying oils than peanut, cottonseed, and similar
semidrying oils, It has, therefore, been used largely as a
substitute for linseed oil in the making of paints, linoleums,
and like products.
“Increasing our output: The soy bean and the peanut
constitute the two most promising possibilities for a large
increase in our fat resources.”
Other vegetable oils for which statistics are given
include: Chinese nut (tung) oil, coquito oil, corn oil, mustard
seed oil, peanut oil, raisin seed oil, rapeseed oil, sesame oil,
shea nut oil, sunﬂower seed oil, vegetable stearin.
“Peanut oil–Rapid rise in favor” (p. 17-18): “Although
American peanut oil was an almost unknown product before
the Great War, in 1917 it ranked third in the vegetable
oils made from home-grown products, coconut oil being
produced exclusively from imported copra. Until recently
most of the imported oil came from France and Holland, but
these countries now have scarcely enough to supply their
own needs. China, however, has come into the market, and is
shipping us large quantities of a rather poor grade of peanut
oil.
“Even with the marked increase in the importation of
peanut oil, from a little over 7,600,000 pounds in 1912 to
27,400,000 pounds in 1917, the South to-day is making
more of this delicious food oil than ever before. The 1917
crop of peanuts was about 60,900,000 bushels. In 1917 we
manufactured over 50,000,000 pounds of peanut oil, some of
which, however, was made from imported peanuts. Reports
for the ﬁrst six months of 1918 show an output of about
43,000,000 pounds of peanut oil.
“Pressing peanuts: Peanut oil, like olive oil, can be
obtained by cold pressing, and when so made from sound,
sweet nuts it need not be reﬁned. Such cold-pressed oils
possess a characteristic ﬂavor which, in the opinion of
many consumers, makes them superior, especially for
salad purposes, to the oils that are hot pressed and reﬁned.
Cooking the peanuts and subjecting them while hot to a
very high pressure, however, gives a larger yield of oil than
cold pressing. It is customary, therefore, when a virgin, or
cold-pressed, oil is made to regrind and heat the cake, which
is then pressed a second time, to extract as much oil as
possible.
“In France, where the crushing of peanuts was an
important industry long before any peanut oil was produced
in the United States, the almost universal practice is to make
virgin oil from all the fresh sweet peanuts. The cold-press
cake and rancid nuts are then hot pressed, and the lower
grade oils thus obtained reﬁned. Unfortunately, so far very
little virgin peanut oil has been made in this country, but
a number of mills are now producing it,...” Address: 1.
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Chemist in Charge, Oil, Fat, and Wax Lab.; 2. Chief, Fats
and Oils Div., U.S. Food Administration.
636. Chemische Umschau auf dem Gebiete der Fette,
Oele, Wachse und Harze (Germany). 1919. Technologie:
Fettgewinnung, Fettwirtschaft [Technology: Obtaining fats
and oils, and their economics]. 26(2):28-29. Feb. [Ger]
• Summary: Soybean oil: In North Carolina, with state
subsidies, soybean cultivation, has increased rapidly. The
Paint Manufacturers’ Association of the U.S. says that of all
substitutes for linseed oil, soybean oil is the best.
637. Millard’s Review (Shanghai). 1919. Oils and oilseeds of
the Orient. 8(4):147. March 22.
• Summary: “No single vegetable product has developed
such importance in the Far East as the soya bean. Its products
are used at home as a food, as a fertilizer, and for lighting
and lubricating purposes, and are exported as oil and bean
cake. As a food it is the principal ingredient of soy sauce,
bean curd, and steamed beans. The bean cake, containing
a high percentage of nitrogen, is a valuable fertilizer and is
used extensively in Japan; and recently bean oil temporarily
replaced petroleum for lighting in China, when lack of
shipping facilities kept that product off the market. The
center of soya-bean production is Manchuria; and Japan is
the chief crusher and producer of oil and cake, though the
manufacture of bean oil and cake is also a very important
industry of Dairen, Kwangtung Leased Territory. Mukden is
the center of the bean trade and the beans are there bought
for cash from the farmers. Formerly a good deal of the export
trade was done through Harbin and Vladivostock [sic], but
recent political conditions have diverted practically all of
this trade southward. Newchwang and Antung handle a
small proportion of the trade but, being icebound most of
the winter, their combined tonnage amounts to only 30 per
cent of the Dairen trade. Shanghai and Kiaochow are other
Chinese centers for bean oil, while the Kobe district in Japan
is the most important oil-mill center in the Far East. In China
soya beans are generally planted early in June and harvested
the middle of September, although three minor varieties are
planted in April and harvested in July. There are 19 kinds of
soya beans cultivated in China, but those cultivated for oil
are known as the Eight Month White Bean and the Water
White Bean. These are generally rotated with winter crops
of wheat, barley, and rape, which are harvested some weeks
before the beans are planted. Seeds are broadcasted and
turned under in carefully prepared beds and then replanted,
generally in about 10 days. No fertilizer is required for soya
beans, the roots of the plant gathering nitrogen from the soil.
The native farmer, while not understanding the scientiﬁc
reason, knows from experience that beans grow well without
fertilizer, and that ﬁelds that have been planted with beans
are more productive than other ﬁelds. Thus cotton is often
planted one spring and beans the next, although wheat is

always the winter crop. With an abundance of cheap fertilizer
no deﬁnite rotation of crops is attempted. Weeding is done
frequently, especially after the rainy season, and the withered
weeds are used to fertilize other ﬁelds.
“Harvesting is done by hand. The bean stalk is uprooted,
dried, and then threshed by bamboo ﬂail or by beating on a
stone. After this the beans are sifted through a large bamboo
basket and dried in the sun on matting for several days. They
are then bagged for transportation to the oil mills. Under
normal conditions the yield of oil beans is 200 pounds per
mow (.2 acre), and the wholesale price is about $5 per 100
pounds.
“There are three classes of wholesale dealers in the
domestic oil trade in Chinese producing centers–original
importers with agents at the main mill centers, wholesalers
acting either as agents of the above or representing the mills
direct, and retailers dealing with the trade. Oil is retailed
for cash. Bean, cottonseed, vegetable seed, peanut, sesame
seed, and in a few cases wood oil, are sold to customers in
brass containers made to hold the required weight. Needless
to say, adulteration and under weight are practiced; but by
dealing with certain reliable distributors it is possible to
get honest weight and pure oil at a slightly advanced price,
although even such dealers sell mixed oil at times as a better
quality product. Bean oil is generally handled between
Chinese ports in containers weighing 3 piculs, peanut oil
in 2-picul and castor oil in 2 to 2½ picul containers. Oil
for domestic consumption is a regular item of import from
Manchurian mill centers and the price is advanced in winter
when most of the Northern ports are icebound. Oil is sold
wholesale to retailers on 20 days credit, but wholesalers
deal with importers on a cash basis. Immediate and forward
transactions are made and, in the case of the latter, 30 per
cent deposit is required. Regular oil exchanges are held in the
principal centers, and importers holding large stocks usually
rule the market prices. The maximum variance in prices
does not exceed 0.50 tael per picul. The uniform standard
followed by all retailers is to increase the retail price 0.20
tael per picul for every increase of 0.10 tael per picul in the
wholesale price.
“The present estimated production of Japanese oil mills
is 90,600 long tons of vegetable oils annually, and is made
up as follows: Soya-bean oil, 37,509 tons; cocoanut oil,
27,542 tons; rapeseed oil, 17,848 tons; cottonseed oil, 6,433
tons; and Peanut oil, 1,268 tons.
“Seventy-ﬁve per cent of this crush is made in the Kobe
district and is handled by 25 oil mills, modernly equipped.
Steamship lines centering in Japan bring copra for the
cocoanut oil from Singapore, Java and the South Seas;
soya beans from Dairen, Newchwang and Vladivostock;
peanuts from Tsingtao and Tientsin, China; cotton seed
from Gensan, Chosen (Korea), and Tsingtao and Shanghai,
China; and rapeseed from Hankow and India. The oil and
cake are shipped by the same steamship lines to all parts
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of the world.–Bureau of Foreign and Domestic Commerce,
Circular of the Far Eastern Division.” [U.S. Department of
Commerce, Far Eastern Div. 1919. Feb. 8].
638. Bulletin Mensuel des Renseignements Agricoles et des
Maladies des Plantes (Rome). 1919. Emploi de l’huile de
soya dans la fabrication des couleurs [Use of soybean oil in
the manufacture of paints (Abstract)]. 10(3):372-73. No. 365.
March. [1 ref. Fre]
• Summary: A French-language summary the following
French-language article: L’Exportateur francais (Paris) No.
87. 28 March 1918. p. 39.
639. Holland, J.H. 1919. Food and fodder plants. Bulletin of
Miscellaneous Information (Royal Gardens, Kew) Nos. 1&2.
p. 1-84. April 16. See p. 11-12. [5 ref]
• Summary: Great Britain imported large quantities of
soy oil before World War I to make up for the shortage
of cottonseed oil needed to manufacture soaps: 875,526
hundredweight from Manchuria, 816,032 hundredweight
from China, and 43,209 hundredweight from Manchuria.
Note: A hundredweight is 112 pounds weight.
“Considerable interest has been taken in the cultivation
in England, but results of experiments made at Cambridge,
Midland Agricultural College, South Eastern Agric. College,
Wye, &c., go to show that no variety so far has been found
that can be relied on to produce seed here.
“In Japan and China they [soy beans] are largely known
in the preparation of the sauce known commercially as
‘Soy,’ and they make there a preparation used as a substitute
for milk, and from this a food product call ‘Tofu,’ which in
turn forms the basis of the bean cheeses of Japan. The meal
[ﬂour] in this country is used in the manufacture of biscuits
and in making a bread for special use in diabetes; but the
principal use here is for the extraction of the oil of which the
beans contain about 18 per cent., suitable for soap-making
and in general as a substitute for cotton seed oil, the residue
being a valuable cattle feed.
Also discusses the adzuki bean (Phaseolus angularis,
Wight). “This bean appears to have been coming into
the market recently in quantity. Trade samples have been
submitted to Kew for name as ‘Dainagon Azuki Beans.’”
They are important human food in Japan, Korea, China, and
Manchuria, cultivated for the purpose.
640. Gardner, Henry A. 1919. Changes in oils upon storage.
Paint Manufacturers’ Association of the U.S., Educational
Bureau, Scientiﬁc Section, Circular No. 60. 11 p. April. [3
ref]
• Summary: Presents a series of analyses showing the
changes taking place in various oils during storage. It was
found that soya bean oil is quite stable and not subject to
rapid decomposition. “During the early part of 1911 the
writer secured a quantity of a number of commercial oils

for use in experimental paints that were to be exposed to the
weather to determine the efﬁciency of various oil mixtures
as paint ingredients. After the painting tests were made,
samples of the pure oils were placed in pint glass bottles
having ground glass stoppers. The bottles were well ﬁlled;
an air space above the oil of not more than one inch being
allowed in any instance. The oils were placed upon a shelf
in the laboratory where they were exposed to indirect light
and to ordinary room temperature (in the summer not over
105º F. and in the winter not less than 35º F.). In November,
1914, portions of the oils were removed from the bottles and
examined as a check against the original determinations.
Air was of course admitted during this procedure. During
September, 1916, the oils were again examined; further
quantities being removed for this purpose. The bottles were
again placed upon the shelf and allowed to remain there
until March, 1919, when further quantities were removed for
examination. The results obtained on these samples are given
in Chart I.”
A table (Chart I, p. 6-7) shows the results obtained for
soya bean oil on four dates: March 1911, Nov. 1914, Sept.
1916, and Feb. 1919. During this time, the speciﬁc gravity
increased from 0.924 to 0.929. The iodine number decreased
from 129 to 121.7. The saponiﬁcation number increased
from 189 to 193.4. The acid number increased from 2.3 to
7.8. And the refraction index at 60ºF. increased slightly from
1.481 to 1.472.
Other oils in Charts I and II include linseed oil,
menhaden oil, tung oil, perilla oil, lumbang oil, hempseed
oil, and shark oil. Address: Director [Philadelphia,
Pennsylvania].
641. Schwarcman, Alexander. 1919. Soya bean and linseed
oils. Oil, Paint and Drug Reporter 95(18):27. May 5.
• Summary: “The Cleveland Club of Paint Superintendents
was addressed recently by Dr. Schwarman [sic,
Schwarcman], of the Spencer Kellogg Company, on the
subject of soya bean and linseed oil. He divided his subject
into a general discussion of linseed oil, the action of dryers
[driers], soya bean oil and remarks on tests and treatment of
drying oils.”
“He brieﬂy showed that soya bean oil represents a class
of oil having the same property of drying as linseed oil, only
to a lesser extent. In the case of soya bean oil, 100 pounds of
the oil is capable of taking up only enough oxygen to weigh
about 105 pounds. Consequently the ﬁlm of soya bean oil
paints remains rather soft and tacky and, therefore, the chief
use of the oil is in mixing with linseed oil, or as the vehicle
in dryers, etc.”
Note: This is the earliest document seen (Sept. 2012)
that mentions the Spencer Kellogg Co. in connection with
soya beans. Address: Spencer Kellogg Co.
642. J. of the Royal Society of Arts (London). 1919. The
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manufacture of soya-bean oil in Manchuria. 67(3468):40304. May 9.
• Summary: This article is based on one titled “Methods of
making soya-bean oil in Manchuria,” by A.A. Williamson,
U.S. Consul at Dairen, Manchuria. The original article was
published on 31 Dec. 1917 in Commerce Reports (U.S.
Department of Commerce, Bureau of Foreign and Domestic
Commerce) 20(305):1227-29.
“Two processes are employed at Dairen for making oil
from soya beans. One, known as the ‘extraction process,’ is
a chemical method which, by the use of benzine, extracts the
greatest amount of oil from the beans. When it is employed,
not cake but bean meal is produced, and this is said to be
preferred to cake for fertilizer, as it requires no breaking
before it is used on ﬁelds. The oil, however, is said to sell
for less than that produced by the ‘expression process,’ as
it is difﬁcult to remove all traces of benzine from the oil.
The term soya-bean oil is generally understood to mean
expressed oil.
“It appears from a report by the United States Consul
at Dairen that only one mill at that place uses the extraction
process. This mill was built as an experiment by the South
Manchuria Railway, and was subsequently sold to the ﬁrm
of Suzuki & Co., of Kobe. The machinery was brought out
in sections from Germany, set up by German experts, and
operated by them for some months. Permission to inspect
the plant must be obtained from the head ofﬁce at Kobe.
The extraction process of obtaining the oil is, however, well
known. Over ﬁfty mills are using the expression process at
Dairen.”
A detailed description is given of the expression process
used at Dairen. Hydraulic presses are “displacing the old
hand-power screw press.” Coolies–who work naked or with
a loin cloth and sweatband only–do much for the hard work.
The crushed and steamed beans are pressed in squares of
gunny bag cloth, set into iron rings, and held in place by
tough grass and two ﬂat iron bars.
“The oil ﬂows by gravity from the presses into receivers,
from which it is pumped into storage tanks. It is ﬁrst
strained, and in the tank it settles and is drawn off, so that the
sediment is not taken with it. Tanks are cleaned frequently,
and have pipes to draw off sediment. No fuller’s earth or
clarifying clays are employed, nor is any other conditioning
method used.”
643. Carver, G.W. 1919. Work of the Tuskegee Experiment
Station. Beginning April 14, 1919. Tuskegee, Alabama. 4 p.
Unpublished manuscript. Copy sent to R.R. Moton, 26 May
1919.
• Summary: During the year, much attention has been given
to soil building and maintenance. There is a shortage of labor
and the boll weevil is a menace. The station conducts both
experimental and demonstrative work. One long section
titled “Cowpeas” lists the names of 27 varieties which are

being tested. The next section, titled “Soy beans” states:
“The Soy bean is a comparatively new crop here in the
South, and promises to be one of [the] greatest assets to
Southern Agriculture that has come to it in many years.
“Our Research Laboratory has devoted considerable
time for the last four months, to this bean, and during this
time has already produced about forty different products
from it, including, stock feeds, Human foodstuffs, beautiful
wood stains, dyes, etc., etc. The Oil in which they are
very rich, is largely taking the place of linseed oil, in
the manufacture of Paints. Our Station is testing out the
following varieties:
“Black Eyebrow, Virginia, Chiquita, Hahto, Easy Cook,
Wilson Five, Manchu, Tokio, Haberlandt, Peking, Mammoth
Yellow, and Biloxi.”
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Hahto. It is interesting that the
ﬁrst research this variety was done by George Washington
Carver, because it was considered to be one of the besttasting soybean varieties in America until the mid-1930s. The
variety had large seeds.
Also lists the names of three varieties of peanuts being
tested: Improved Spanish, Virginia Red, and Mammoth.
Address: Director, Dep. of Research & Experiment Station,
Tuskegee, Alabama.
644. Wright, Walter Ervin. 1919. Improvements in paints
more especially for use as undercoats. British Patent
109,255. Application date: 5 June 1919. 3 p. Complete
accepted: 15 Jan. 1920.
• Summary: “Whitelead and oxide of zinc are pigments
which are suitable for use in making a paint embodying the
present invention, and said paint also comprises the strongest
drying vegetable oil known, viz., tung oil. Tung oil is an
indispensable drying oil in the production of said paint,
it also comprises a semi-drying oil, such, for instance, as
soja bean oil or cotton-seed oil. Said paint also comprises a
suitable drying oil other than tung oil as for instance, linseed
oil, and linseed oil is preferred because it dries with a tough
and elastic skin and is therefore a most desirable oil as a
binder in making the paint. The drying of the linseed oil and
tung oil, and more especially the drying of the tung oil, is
retarded by the use of soja bean oil or cotton-seed oil. The
use of soja bean oil in retaining the drying of the tung oil is
preferred, but soja bean oil of itself dries tacky and would
be undesirable and impractical without the presence of a
suitable quantity of Chinese tung oil...” Address: Contracting
painter, Lake Road, Bay Village, Cuyahoga Co., Ohio.
645. Worden, Alton M. 1919. What is the most proﬁtable
method of handling soy beans? (Letter to the editor).
Progressive Farmer (The) (Raleigh, North Carolina)
34(25):1045. June 21.
• Summary: “Only in case of saving a crop from frost do we
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cut for hay... All that are matured enough we cut and harvest
for seed. These we thresh, storing the stover in our cow barn.
We then reclean and grade the seed with a small handpower
fanning mill, sacking only the very best for seed. For these
seed we always ﬁnd a good local market for all we do not
need for our own use. The smaller and cracked beans we
reclean again and grind ﬁnely in our little sweep mill.” Note:
This is the earliest document seen (Feb. 2003) that mentions
an individual or company grading soybeans for use as seed.
“In this way the crop acts in triple capacity.” First, as
a money crop when the seed is sold. “Second, the stover
[mature cured stalks] when fed to cattle as an auxiliary to the
silage makes nearly a balanced ration, keeping our stock in
ﬁne shape through the winter cutting down our cottonseed
meal bill to the minimum. In the third place, the soy bean
meal we make gives us a ﬁne wheat ﬂour substitute, very
wholesome, nourishing and palatable. Just try some mixed
with a little wheat ﬂour and made into old-fashioned gems
or pudding. These small and cracked beans are also put to
many other uses. Properly parched and ground, they make
a palatable and refreshing drink [soy coffee]–far more
nourishing and healthful than coffee. They are also made
into a substitute for nut meats [soynuts], making a desirable
delicacy as a dessert dish. Many mills are now processing the
oil from soy beans, producing an oil used in cooking, making
salads, and also in mixing paints.
“We commenced raising soy beans 12 years ago in
a small way, at which time, I believe, we were the only
growers of them in either Franklin or Coffee counties”
[Tennessee]. Address: Tullahoma, Tennessee.
646. Gardner, Henry A. 1919. Legitimization of soya
bean oil. Paint Manufacturers’ Association of the U.S.,
Educational Bureau, Scientiﬁc Section, Circular No. 63. 2 p.
June.
• Summary: “The rapidly growing production of soya bean
oil in the United States is to a very great extent due to the
early work on the Educational Bureau. During the past year
there has been produced in North America over ﬁve million
gallons of this oil, and an additional large quantity has been
imported.
“Exposure tests have shown that 20% of soya bean oil
may be mixed with 80% of raw linseed oil to produce a paint
liquid that will wear quite as well as pure linseed oil. The
above mixture will show an iodine number (index of drying
value) of approximately 170 when North American linseed
oil is used as the base. In the writer’s opinion, the above
mixture (with an iodine value not less than 170) may be used
with successful results in high grade paints. The adoption
of this mixture for at least many types of paint in which it
is customary to use linseed oil wholly, would be suggested.
There should be no hesitation in disclosing, where analysis
labels are now used, the actual composition of this liquid,
as it is a thoroughly legitimate product which has proved

satisfactory in scientiﬁc and practical tests.
“Soya bean oil mixtures are excellent for the grinding
of certain paste tinting colors. The raw oil is of lighter color
than raw linseed oil, and may be made even lighter by
reﬁning. Soya oil grinds easily with pigments and produces
pastes that remain soft and less liable to stiffening in the
package than those made with pure linseed oil. The amount
of soya oil introduced into a house paint, for instance,
through the use of painter’s paste tinting colors made on
the above basis would be extremely small and would not
have any substantial inﬂuence upon the drying of the paint.
Because of the above properties of soya oil, it would appear
that it is an oil that is even more desirable than straight
linseed oil for color grinding, and that colors produced with
this oil should really have a higher sales value than those
ground wholly in a raw linseed oil.
“Soya oil requires a higher percentage of drier than
linseed oil. Cobalt driers have been found very satisfactory
and even more efﬁcient than lead or manganese driers.
Cobalt linoleate is probably the most desirable, since it has a
high degree of solubility in the oil and may be brought into
solution at comparatively low temperatures. Cobalt acetate
has sometimes been used in soya oil by the varnish maker,
being introduced at high temperatures. The development of
acetic acid vapors by this process sometimes results.
“Soya oil has a higher ﬂash point than any other
vegetable oil used in the paint industry. It may be heat treated
and blown to a viscous form. Its value in varnish making
has already been indicated, and it is probable that it will
soon be established ﬁrmly in the industry. Its further use is
suggested.”
Note: This is the earliest English-language document
seen (June 2005) that uses the word “linoleate” in connection
with soya oil. A “linoleate” is a salt or ester of linoleic
acid. Linoleate compounds came to be widely used in
driers for soya oil, when the oil was used to make paints or
varnishes. Address: Director, Scientiﬁc Section, Philadelphia,
Pennsylvania.
647. Gardner, Henry A. 1919. A substitute for linseed oil
in paint manufacture: Legitimization of soya bean oil.
American Architect 116(2271):29. July 2.
• Summary: This is a reprint of: Gardner, Henry A. 1919.
“Legitimization of soya bean oil.” Paint Manufacturers’
Association of the U.S., Educational Bureau, Science
Section, Circular No. 63. 2 p. June. Address: Director,
Scientiﬁc Section, Educational Bureau, Paint Manufacturers’
Assoc. of the U.S. [Philadelphia, Pennsylvania].
648. Howse, George Henry. 1919. Improvements related to
the nitration of tung and other vegetable oils. British Patent
152,095. Application date: 4 July 1919. 4 p. Application date
(#2): 16 Aug. 1919. One complete speciﬁcation left: 6 April
1920. Complete accepted: 4 Oct. 1920.
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• Summary: Provisional speciﬁcations are on page 1-2. The
“Complete Speciﬁcation” is on pages 2-4.
“For soya bean oil:–112 pounds of the oil to which
solvent is added as in the previous example, is heated to
180ºC and ﬁltered” (Page 4, line 26). Address: 34, Vicarage
Road, Smethwick, Birmingham, County of Warwick
[England].
649. Chemische Umschau auf dem Gebiete der Fette, Oele,
Wachse und Harze (Germany). 1919. Trockenfaehigkeit
des Sojabohnenoels [Drying capability of soybean oil
(Abstract)]. 26(7):97. July 10. [Ger]
• Summary: A summary of an article by B. de Viviés in
Chemisches Zentralblatt (1919, II, p. 774. May 28).
650. Gardner, H.A. 1919. Legitimization of soya bean oil.
Drugs, Oils and Paints (Philadelphia) 35(2):48-49. July. [1
ref]
• Summary: This is a reprint of: Gardner, Henry A. 1919.
“Legitimization of soya bean oil.” Paint Manufacturers’
Association of the U.S., Educational Bureau, Science
Section, Circular No. 63. 2 p. June.
651. Williams, C.B. 1919. Soy-bean products and their uses.
Pure Products (New York) 15(7):339-45. July.
• Summary: Contents: Introduction. A wider usefulness for
soy-beans. First commercial crushing from domestic beans.
Soy-bean oil. Uses for the oil. Soy-bean meal. Composition
and exchange value of the meal. Prices paid for beans by
the oil mills. Soy-bean oil industry in England, Manchuria
and Japan. Importation of oil. Soy-bean meal as a feed. Soy
beans and products for human food.
The soy-bean was introduced into North Carolina about
35 years ago (i.e. in about 1884). “During the spring of
1915 farmers, particularly in the Eastern part of the State,
were casting about to ﬁnd a crop or crops that might be
substituted, satisfactorily, for cotton, as the price of this
latter crop during the previous fall, in many cases, below the
cost of production. Many farmers increased their acreage of
soy beans, and as a result of this increase at least a million
bushels or more of beans were produced last year.”
“The ﬁrst commercial manufacture of soy-bean oil and
meal from domestic soy beans in the United States was
started on December 13, 1915, by the Elizabeth City Oil and
Fertilizer Company of Elizabeth City, N.C. From the start
this mill operated day and night solely on soy beans until it
had crushed its supply of about 20,000 bushels. This mill
was able to crush about 20 tons during each twenty-four
hours. The change from the manufacture of cotton-seed oil
to soy-bean oil was made by them without any expense as to
extra machinery and with but little expense for adjustment...
It is understood that before the mill had ground a single bean
they had contracted their entire output of oil to one of the
leading manufacturers of the country at fairly reasonable

prices. It, too, had no difﬁculty in selling its entire output of
soy-bean meal, most of it going to a fertilizer manufacturer.”
“Other oil mills in North Carolina that crushed more
or less soy beans during the past season were those located
at New Bern, Hertford, Winterville, Washington, Wilson,
Farmville, Lattimore, and at a few other places.”
“At the present time the oil is used in this country
chieﬂy in the manufacture of soaps, varnishes, paints,
enamels, linoleums, and water-prooﬁng materials. It has
entered, also, to some extent in the manufacture of edible
salad oil and butter substitutes.” Address: Chief, Div. of
Agronomy, North Carolina Agric. Exp. Station.
652. Gardner, Henry A. 1919. Legitimization of soya bean
oil. Scientiﬁc American 121:196. Aug. 23.
• Summary: “The rapidly growing production of soya
bean oil in the United States is to a very great extent due
to the early work of the Educational Bureau [of the Paint
Manufacturers’ Assoc. of the U.S.]. During the past year
there has been produced in North America over ﬁve million
gallons of this oil, and an additional large quantity has been
imported.
“Exposure tests have shown that 20 per cent soya bean
oil may be mixed with 80% of raw linseed oil to produce a
paint liquid that will wear quite as well as pure linseed oil.”
Note: This entire article was ﬁrst published as: Gardner,
Henry A. 1919. “Legitimization of soya bean oil.” Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientiﬁc Section, Circular No. 63. 2 p. June. Address: Paint
Manufacturers Assoc. of the U.S., Educational Bureau,
Philadelphia, Pennsylvania.
653. Yamamoto, Yoshitaro. 1919. Process of deodorizing and
decoloring bean-ﬂour. U.S. Patent 1,314,298. Aug. 26. 1 p.
Application ﬁled 21 May 1919.
• Summary: “This invention relates to a process of preparing
deodorized and decolorized bean ﬂour from raw bean, or
deoiled bean and consists in steeping in a weak solution
of an organic acid bean coarsely broken and deprived of
its bran, until it has swelled and lost all of its offensive
smell, and color; then removing all the traces of the acid by
carefully washing the material with water, and then drying
and grinding it. The object of this invention is to obtain bean
ﬂour suitable for use as material for making sweetmeats, as a
substitute of powdered milk, or for preparing bath powder.”
Note: This is the earliest English-language document
seen (Sept. 2016) that contains the word “deoiled” (spelled
as one word) in connection with soybeans.
In detail: Steep the bean powder in a solution of 1-2
liters of vinegar mixed with 100 liters of water, heat the
mixture to a temperature not exceeding 60ºC, remove the
powder from said solution and wash it with water, then steep
the powder in a solution of 140-200 gm of bicarbonate of
soda mixed with 100 liters of water. Remove the powder
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again, wash it in water, then dry it at a low temperature. This
process will not cause “condensation of the albumin, matters
which give out the offensive smell and color of the bean, are
decomposed and removed, such matters being changed into
soluble substances. Thus the product obtained by my process
is almost pure white in color, and retains it albuminous
components unaltered, that is, in the condition they exist
in raw bean. Thus the bean ﬂour produced by my process
can be used in place of wheat ﬂour or rice ﬂour in making
sweetmeats, as a substitute of powdered milk for drinking
purpose and as food stuff for other purposes. It can be also
used as material for preparing bath powder, and also as body
of soap.” Address: No. 5 Zitchome, Taikaidori, Hyogo city,
Kobe, Japan.
654. Arnold, Julean. 1919. Commercial handbook of China.
2 vols. Washington, DC: Government Printing Ofﬁce. 629
p. + 472 p. Dep. of Commerce, Bureau of Foreign and
Domestic Commerce, Miscellaneous Series No. 84.
• Summary: In Vol. 1: The “Letter of submittal” from the
Department of Commerce, Bureau of Foreign and Domestic
Commerce, states that the Bureau “realizes keenly the
desirability of an immediate, vigorous, and systematic effort
to promote American trade with this great friendly nation in
the east of Asia. Such an effort... must be based on the most
recent and dependable economic information. To supply that
information is the purpose of this handbook.
“This handbook, the most detailed publication of its kind
ever issued by the Department of Commerce, will appear in
two volumes.” The basic organization will be by each of the
17 American consular districts.
Digital searches for “soy” or “soya” or “beans” or “bean
curd” or “bean cake” or “bean oil” will result in many hits
and a vast amount of information. For example:
Pages 42, 45: A table titled “Commercial statistics for
China as a whole,” under “Exports, sundries” includes:
“Bean cake” (pounds). For 1913. Quantity:
1,575,792,400 pounds. Value: $18,197,871.
“Bean cake” (pounds). For 1918. Quantity:
2,182,241,744 pounds. Value: $35,650,215.
“Bean curd” (pounds). For 1913. Quantity: 4,846,543
pounds. Value: $144,849.
“Bean curd” (pounds). For 1918. Quantity: 3,765,591
pounds. Value: $265,141.
“Beans” (black, green white, yellow, other kinds)
(pounds). For 1913. Quantity: 1,376,795,200 pounds. Value:
$16,983,422.
“Beans” (black, green white, yellow, other kinds)
(pounds). For 1918. Quantity: Yellow (#1): 849,479,313
pounds. Value: $17,106,454. Values are also given for
Other kinds (#2), White (#3), Green (#4), and Black (#5):
13,481,033 pounds. Value: $295,796.
“Oil, Bean” (pounds). For 1913. Quantity: 65,575,600
pounds. Value: $2,720,637.

“Oil, Bean” (pounds). For 1918. Quantity: 393,621,508
pounds. Value: $29,802,630.
“Soy” (pounds). For 1918. Quantity: 820,531 pounds.
Value: $45,871.
Page 115: “Canton Consular District.” “Other native
industries of Canton that give employment to large numbers
of people in the aggregate are:... The making of a Chinese
sauce called ‘soy,’ which is made from a certain bean which
as been boiled slowly and to which wheat or barley ﬂour
is added (soy is exported for the use of Chinese living
abroad and also for the making of certain foreign sauces and
condiments);” [such as Worcestershire sauce?].
Page 200: “Export trade:... The leading products shipped
from Hongkong to all parts of the world are:... beans,...soy,
tapioca ﬂour, tea...” Pages 202-03: Trade between Hongkong
and the United States during 1918. Hongkong Consular
District. Value in 1913: Soy. Shipped to the United States:
$51,595. Shipped to the Philippine Islands: $1,430. Shipped
to Hawaiian Islands: $1,140.
In the section on “Mukden Consular District” under
“Agriculture” we read: (p. 216): “Soya beans furnish
material for bean oil, bean curd, and bean sprouts, besides
serving as a food when boiled. Bean oil is used locally
for cooking and as an illuminant; the bean oil for export
is employed in soap and olive-oil manufacture, while in
the mixing of paints it serves as a substitute for cotton and
linseed oils. Bean cake is used as fertilizer and as food for
cattle. About 70 per cent of the output of beans is annually
exported, the rest being consumed locally. The annual
production of bean cake and bean oil in the Mukden consular
district is estimated at 433,992 and 54,279 tons, respectively.
“It is estimated that one-eighth of the beans exported are
shipped to Hongkong, the Straits Settlements, and Europe,
three-eighths to South China ports, and the remaining foureighths to Japan. Of bean oil, Europe, China ports, and Japan
are buyers in about equal proportions. A somewhat smaller
quantity goes to the United States. Bean cake exported from
Manchuria is marketed almost exclusively in Japan, Taiwan,
and South China.”
Page 365-66: “Amoy Consular District.” Manufacturing
and other industries. The Amoy Tinning Co. (Ltd.) and The
China Canning Co. (Ltd.): The output of these two factories
includes “soy and soy sauce.”
Page 380. The section on Agriculture in Antung states:
“Soya beans and their products, bean oil and bean cake, are
exported, principally to Japan, Chosen (Korea), and South
China ports.”
Page 391. The section on Antung, Beans states: “The
value of the beans and bean products exported from Antung
during the year 1918 constituted 27 per cent of the total
value of exports and amounted to $4,941,982. The bean
that constitutes the great bulk of this export is known
commercially as the soya bean and is grown practically
throughout this entire district.
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“The bean crop ripens earlier in the southern section of
the district than in the northern but is practically all harvested
in normal years by the end of September. However, because
of the superior transport facilities enjoyed during the winter,
when roads and rivers are ﬁrmly frozen, it is at this time
that the bean harvest is assembled at the various interior
towns which serve as collection centers and from which it is
forwarded to Antung in the spring.
“The soya bean is exported in three forms–as ‘raw
beans’ (natural condition), as bean oil, and as bean cake.
“The proportion of the export of beans, cake, or oil
that goes to any given destination varies from year to
year according to several determining factors. However,
the following statement, which can only be regarded as
approximate and not as exact, gives a general idea (through
average percentage) of the destinations of the soya bean
products exported from Antung: Beans–Japan, 76 per cent;
Shanghai, 6 per cent; Chosen (Korea) 5 percent; other
Chinese ports and Dairen, 13 per cent. Bean cake–Japan, 72
per cent; Shanghai, 20 per cent; Chosen, 1.8 per cent; other
Chinese ports and Dairen, 6.2 per cent. Bean oil–Japan, 31
per cent; Shanghai, 36 per cent; Chosen, 21 per cent; other
Chinese ports and Dairen, 12 per cent. It will be seen that
Japan and Chosen (Korea) receive eight-tenths of the beans,
almost three-fourths of the bean cake, and slightly more than
one- half of the bean oil exported.
“Beans are exported packed in gunny bags which, when
ﬁlled, weigh about 175 pounds; bean cake in the form of
large, round, ﬂat cakes weighing on an average 75 pounds;
and bean oil in empty 5-gallon kerosene oil cans, two of
which are packed in a wooden case.
“Most of the beans exported are doubtless milled and
transformed into cake and oil on reaching their destination.
Bean oil is put to many uses, but one that is of common
interest is as the base of practically all table sauces. Bean
cake is principally used as a fertilizer for rice and in China as
a cattle food.
“The trade in beans is a highly speculative one, since
the market is contingent on two factors, the bean crop and
the price of rice in Japan. When it is anticipated that the
price of rice in Japan will be high, brokers will buy ‘forward’
beans from the large Chinese ﬁrms in Antung. This form
of speculation is one that has great charm for Chinese
merchants, and there are few ﬁrms in Antung that do not
‘take a ﬂier’ occasionally in beans.”
Page 394. The section on “Antung–Import trade” states:
“Four circumstances have combined to raise the city of
Antung to its present importance as a port for the importation
of foreign merchandise into Manchuria: (1) The completion
of the Chosen Railway, which, through Chosen, connects the
Yalu River with Japan; (2) the opening of Antung as a port
for foreign trade in 1907; (3) the completion of the standardgauge railway from Antung to Mukden in 1911; and (4)
the erection of the 3,100-foot steel bridge across the Yalu

River in the same year, by means of which the Chosen and
South Manchuria Railways now furnish a through service
from Fusan to Changchun. When this system of railways
was completed Antung at once became the natural gateway
through which all rail-borne merchandise from Japan enters
Manchuria. When the one-third reduction in duty on goods
imported into Manchuria from or through Chosen went into
effect in 1913 the rail route through Antung became cheaper
for the Japanese exporter than the water route through
Dairen or Newchwang. This advantage of the Antung route
was further enhanced when, in 1914, the South Manchuria
Railway granted a special discount, amounting to 30 per
cent, on 11 speciﬁc through imports from Japan via Chosen
when carried over its Antung-Mukden branch.”
Note: As of Jan. 2014 Antung (now known as Dandong),
is in China, a prefecture-level city in southeastern Liaoning
province, and is the largest Chinese border city. It is a port
city on the Yalu River, which divides China and North
Korea. The population is more than 1 million people.
Page 397. Antung Consular District. Exports include
soy.
Page 478: “Shantung Province is the original home of
the soya bean and the bean-crushing industry in this part
of the world, and until the possibilities of Manchuria were
discovered and developed this Province led the industry.”
“Manufacture of vermicelli: The principal crude native
industry is the manufacture of Chinese vermicelli from a
small green bean known as the ‘lu tou’ [mung bean]. This
vermicelli is manufactured not only in large factories but also
by individual farmers and in the homes of the natives in all
parts of the Province.”
Page 517-19: Dairen Consular District, Agriculture.
The principal crops and their yield per acre: soya bean, 4.5
bushels. “The principal fertilizers are manures and bean cake
(the residue after the oil has been pressed from soya beans).”
“Soya beans, and the bean oil and bean cakes manufactured
therefrom are the principal agricultural products exported
from this district... The soya beans raised in this district are
of four kinds, the yellow soya, the small green soya, the
black soya, and the red mungo. They are not considered
as edible beans in their natural states. Some of them are
exported raw to Japan, to be manufactured either into ‘soy’
(a sauce largely used by the Japanese) or into bean oil (used
in making soap and for various other purposes) and bean
cake (largely used as fertilizer on rice and sugar-cane ﬁelds).
However, the greatest proportion of the bean products
are manufactured in Dairen and other parts of the Leased
Territory, and the subject will be considered later under
‘Industries’ and ‘Exports.’” Address: Commercial Attaché,
Peking, and various American Consular Ofﬁcers, China.
655. Arnold, Julean. 1919. Commercial handbook of
China. 2 vols. (Continued–Document part II). Washington,
DC: Government Printing Ofﬁce. 629 p. + 470 p. Dep. of
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Commerce, Bureau of Foreign and Domestic Commerce,
Miscellaneous Series No. 84.
• Summary: Continued: Volume 2 of an outstanding,
comprehensive book. The basic structure and content of Vol.
2 is completely different from that of Vol. 1. In Vol. 2: The
“Letter of submittal” from the Department of Commerce,
Bureau of Foreign and Domestic Commerce (p. 13-14) is
dated Aug. 15, 1919.
Contents: Outline of Chinese system of government (p.
24+). Commercial treaty between China and United States
(p. 34+). Judicial procedure in China (p. 42+). American
courts in China (p. 46+). The American consulate and
its relation to the public (p. 55+). Trade-marks, patents
and copyrights in China (p. 61+). United States Customs
requirements (p. 65+). China’s tariffs and internal taxes
(p. 83+). Postal facilities in China (p. 106+). Railways
in China (p. 115+). Chinese ports and shipping facilities
(p. 130+). Currency, exchange, and banking (p. 158+).
Chinese government ﬁnance (p. 201+). Concessions and
titles in China (p. 222+). Chinese guilds and chambers of
commerce (p. 245+). Position and function of the Chinese
comprador (p. 254+). Chinese products of interest to
Americans (p. 261+, includes [Soy] Beans {p. 282-83 with
photos facing pages 282 and 283}). Animal industries in
China (p. 306+). Progress of forestry in China (p. 316+).
China’s commercial and industrial progress and prospects
(p. 319+). Miscellaneous economic activities. Cotton goods
in China (p. 329+). Suggestions to American manufacturers
and merchants (p. 356+). Pertinent points for Americans
seeking trade with China (p. 367+). Essentials of business
practice in China (p. 370+). Advertising American goods
in China (p. 387+). Training Americans to know Asia (p.
396+). Teaching the Chinese language to foreigners (p.
402+). Present conditions of government education in
China (p. 406+). Chinese students in the United States
(p. 420+). American missionary work in China (p. 423+).
Labor and living conditions in China (p. 432+). Methods
of keeping well in China (p. 439). Land values in China (p.
443+). Words and expressions in common use in foreign
communications in China (p. 444+). Notes on Chinese social
customs and etiquette (p. 450+). Important days in Chinese
calendar (p. 454+). Chinese weights and measures (p. 455+).
Lists of ofﬁcials, organizations and institutions (p. 457+).
Useful literature on China [Bibliography] (p. 460). Shipping
Board freight rates from United States to China (p. 467+, by
commodity per 100 pounds).
Words and Expressions (p. 444+). “Bean cake.–The
refuse after the oil has been expressed from the beans. It
is pressed into huge cakes and used very extensively as a
fertilizer.”
“Bean curd.–A thick, white, cheesy substance made of
beans, which may be called bean cheese. It is very nutritious
and is eaten extensively throughout China.”
“Chop-suey.–In Cantonese ‘Tsap-suey’ [chop suey],

literally miscellaneous pieces or odds and ends,...”
Note: This is the earliest document seen (May 2014) that
uses the term Tsap-suey to refer to chop suey.
“Comprador.–The Chinese agent in a foreign ﬁrm,
through whom the foreign ﬁrm transacts much of its business
with Chinese and who often guarantees the credit of the
ﬁrm’s Chinese customers.”
“Congee.–A thick rice or millet soup or gruel.”
“Coolie.–An appellation for the unskilled laborer of
China.”
“Godown.–This word is always used in China in place
of the word warehouse. It is a pidgin English word.”
“Haikwan.–The Maritime Customs of China...”
“Hong.–A mercantile house... or a merchandising
establishment.”
“Kang.–A Chinese word meaning a brick or clay bed
with an opening beneath for a ﬁre, used all over the north of
China.”
“Kin.–A catty, or 1 1/3 pounds avoirdupois.”
“Kong or kang.–A large earthenware jar used for
holding water, or Chinese pickles, etc.”
“Li.–A Chinese mile, equivalent to about 3/10 of an
English mile but varying in different parts of the country.”
“Liang.–A Chinese ounce, known to foreigners as a tael,
or 1 1/3 ounces avoirdupois.”
“Mandarin.–A Chinese ofﬁcial.”
“Mandarin dialect.–The ofﬁcial language of China,
spoken by about three-ﬁfths of the people of the country.”
“Picul.–A measurement of weight in China, equivalent
to 133 1/3 pounds avoirdupois.”
“Soy.–Bean sauce.” Address: Commercial Attaché,
Peking, and various American Consular Ofﬁcers, China.
656. Gardner, Henry A. 1919. Driers for soya oil. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientiﬁc Section, Circular No. 69. 12 p. Aug.
• Summary: “The writer has received many requests for
information as to the most efﬁcient driers for soya oil.
The results of a laboratory investigation that has just been
completed, justify, in so far as these tests are concerned, the
conclusions given below. It is believed that similar results
with soya oil may be obtained by paint manufacturers who
are skilled in the treatment of oils.”
An investigation of the drying properties of soya bean
oil as judged by the “ﬁnger test” and carried out on both
glass plates and painted boards, employing driers of both
differing metal bases and acid radicals, showed that soya
oil may be made to dry almost as rapidly as boiled linseed
oil. Heat treatment followed by blowing of raw soya oil
is advantageous to the retention of drier and speed of
drying. The proportion of base as metal content yielding
the optimum result as drier has been determined, and as
a result a drier formula comprising manganese, lead, and
cobalt linoleates having metal contents of 0.03%, 0.20%, and
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0.01% respectively is given. An alternative formula giving
slightly inferior results to the foregoing consisted of cobalt
and lead linoleates of metal contents of 0.02% and 0.20%
respectively. Linoleates showed on the whole to slightly
better advantage than the resinates, borates, and acetates, but
there is little to choose between the effects obtained over a
range of soaps of the same base or mixture of bases.
Tables show: (1) Driers and their metal content
(theoretical, and found by analysis). (2) Drying tests on glass
with 9 different driers dissolved in 100% raw soya oil. Time
of drying reported in hours. * = best metallic content. (3)
Drying tests on painted wood; same conditions as #2. (4)
Drying tests on glass with 9 different driers dissolved in a
mixture of 75% raw linseed oil and 25% raw soya oil. * =
best ﬁlm. (5) Drying tests on painted wood; same conditions
as #4. (6) Drying tests on glass with 9 different driers. Soya
bean oil heated to 600ºF for 30 minutes, then dropped to
400ºF and air blown through it for 30 minutes. Driers were
then added to this oil. (7) Drying tests on painted wood;
same conditions as #6. Address: Director, Scientiﬁc Section.
657. Gardner, Henry A. 1919. Soya oil. Paint Manufacturers’
Association of the U.S., Educational Bureau, Scientiﬁc
Section, Circular No. 67. 16 p. Aug. [5 ref]
• Summary: Contents: Introduction. Summary (p. 1-7) of
Circular No. 50 of the Paint Manufacturers’ Association of
the U.S., Educational Bureau, Science Section, titled “Soya
oil in paints” (published June 1917). Summary (p. 7-8) of
Circular No. 63 titled “Legitimization of soya bean oil,” by
Henry Gardner (June 1919). Summary (p. 8-9) of Circular
No. 60 titled “Changes in oil upon storage.” Summary (p.
9-16) of an address by Mr. L.P. Nemzek reprinted in Circular
No. 37 [titled “The soya bean and soya oil”] (published June
1916). Address: Philadelphia, Pennsylvania.
658. Tanaka, Katsuhide. 1919. [Cold test of blended oils].
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan)
22(258):633-44. Aug. [Jap; eng]
• Summary: Petroleum-derived mineral oil, used to lubricate
axles, tends to solidify at low temperatures (below -20ºC)
in very cold climates such as that of North Manchuria. This
can cause the axles of trains to overheat during the cold
winter months. Experiments with vegetable oils such as rape
seed oil, soya bean oil, earthnut [peanut] oil, and hemp seed
oil showed that they are thoroughly miscible with mineral
axle-oils and do not separate at all, even on long exposure to
temperatures as low as -34ºC. By mixing the proper quantity
of each oil with mineral axle-oils, the ﬂuidity of the axle-oil
can be maintained at temperatures as low as -30ºC. The best
vegetable oil for this purpose is hemp seed oil (40-50% of
the total), followed by rape seed oil (30-35% of the total).
Includes a detailed discussion of the physical and chemical
characteristics of soy oil. Tanaka obtained his oil from
Nisshin Oil Mills, Ltd., Dairen.

659. Bulletin Mensuel des Renseignements Agricoles et
des Maladies des Plantes (Rome). 1919. Digestibilité de
la protéine fournie par les tourteaux de soya et d’arachide
moulus; recherches aux États-Unis [Digestibility of
protein supplied by soy-bean and peanut press-cake ﬂours
(Abstract)]. 10(7-9):837. No. 810. July/Sept. [1 ref. Fre]
• Summary: A French-language summary of the following
English-language article: Holmes, Arthur D. 1918.
“Digestibility of protein supplied by soy-bean and peanut
press-cake ﬂours.” USDA Bulletin No. 717. 28 p. Sept. 25.
Note: This is the earliest French-language document
seen (Sept. 2003) with the term tourteaux de soya in the title,
used to refer to soybean cakes.
660. Millard’s Review of the Far East. 1919. [Editorial: The
soya bean]. 10(7):261-63. Oct. 18.
• Summary: This editorial, which starts on the front page of
this issue, begins: “China sells to America between ﬁfteen
and twenty million dollars worth of soya-bean oil annually.
Most of this vegetable oil originates in Manchuria and is
used in America for various purposes, chief of which is for
food purposes and in the manufacture of soaps. The beans
from which this oil is derived are produced by the Chinese
farmers in Manchuria. The production of the beans is the
sole extent of China’s interest in this great industry, the
rest of the transaction being handled by the Japanese. The
Chinese farmer sells his beans to a Japanese dealer and
they are collected at the port of Dairen. The oil is extracted
either in Dairen or the beans are sent to Japan where the
process is handled. The oil is shipped to America to the port
of Seattle [Washington], in Japanese boats. The ﬁnancial
transaction is handled through the Japanese banks. The
American manufacturer using the oil hands his check for the
shipment to a Japanese merchant, and the Japanese merchant
in turn pays the Chinese farmer for his beans. The Japanese
are to be complimented for their part in the development
of this business in Manchuria which is in their ‘sphere of
inﬂuence.’ But in complementing them we naturally stop to
consider what beneﬁt China obtains from this international
trade transaction. The Chinese farmer, of course, obtains
his money for the beans, but since the Japanese have a
monopoly of the business, the Chinese farmer must accept
the price offered by the Japanese. If the Chinese farmer
desires to spend his bean money for foreign merchandise,
he may purchase American products, but his opportunities
for doing so are practically nil, for the simple reason that he
lives in a Japanese ‘sphere’ and very few American ﬁrms are
able to do business there.
The point to all this is that out of this great business
that has grown to such remarkable proportions in the last
few years, the Japanese are the real gainers though being in
the strategic position of middle-man-monopolist. The great
proﬁts derived from the buying and selling of the product go
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to Japan. In selling his beans the Chinese farmer must deal
with one buyer, a Japanese. In buying the oil the American
manufacturer must buy from one dealer, a Japanese. Both
China and America, the producer and the user of the article
are at the mercy of a middle-man who takes his toll both
ways. The American dollar does pay for the beans, but it is in
the form of a Japanese yen when it is handed to the Chinese
farmer. If this international transaction between China
and America were normal, the American money for the
beans would come back to China in the form of American
machinery and other manufactured products. Thus both
nations would beneﬁt. As it stands the proﬁt goes to Japan
and because of Japan’s ‘special position’ in Manchuria,
the Chinese farmer must purchase Japanese manufactured
articles or do without. If Manchuria were open territory or if
the ‘open door’ really applied in Manchuria there would be
American, British and French buyers of beans in the ports
of that territory. The competition would always assure the
Chinese farmer a good price for his beans. On the other hand
the American manufacturer who needs the vegetable oil,
would have the advantage of buying from several dealers and
he would not be at the mercy of a middle-man who dictates
the price.
“These practical facts should demonstrate to both
America and China the importance of keeping the trade route
open. There is absolutely no reason or desire to exclude
Japan from the transaction, but that country should enjoy
no advantage that the ability of her merchants in open
competition with other world traders are not able to earn on
their merits.
“The trouble with Japan is that she desires to dominate
the Orient both economically and politically for her own
private advancement and She desires to dominate China in
order that the resources of this country may become subject
to her and on the other hand she desires to force other nations
to come to Japan and submit to her monopoly in order to
obtain China’s raw products for western mills or to sell
these products in China. This is Japan’s policy in respect
to the Asiatic mainland whether it is in Siberia, Korea,
Shantung, Fukien, or all China. Wherever Japan’s foothold
is established others must get out. She develops the country,
but it is in her own sole interest. The Chinese or Korean
merchant in a Japanese ‘sphere’ has no chance. The citizen
hasn’t even the opportunity of attending a Japanese school
established in that territory. They are for Japanese only. The
Japanese policy is exactly the opposite of American policy
in the Philippines where the Filipino has all the opportunities
for education and trade. The Japanese in contending for a
Monroe Doctrine for Asia, overlook the fact that all nations,
Japan included, enter South and Central America on an even
footing with the United States.
“If more evidence is needed of Japan’s determination to
Koreanize China, it may be found in her post ofﬁces all over
this country. Wherever the Japanese go in China they take a

Japanese postal staff with them.”
“One possible explanation of why the Japanese have
always tried to have their own post ofﬁces in all parts of
China is that they want to transfer messages and parcels of
a conﬁdential nature from their agents to Tokyo without the
knowledge of the Chinese authorities.”
661. Times Imperial & Foreign Trade Supplement (London).
1919. “First” or “only” use. Oct. 25. p. 144, col. 4.
• Summary: This article was written shortly after World War
I. The “Oil Controller” in England has issued an Order that
“soya bean oil” must not cost more than £83 per ton if it is
to be used in soap making. This raises the broad issue of
State intervention in the direction how commodities shall be
used. The Government desires to give the margarine makers
“ﬁrst use” or the ﬁrst opportunity to purchase the soya oil,
believing that such a policy is in the public good for such oils
to be used ﬁrst for edible products.
The writer does not wish to question the government’s
intention, but the policy tends to discourage imports. Soya
bean oil is produced mainly in the Far East.
662. Ladd, Culver. 1919. Soya bean investigation. North
Dakota Agricultural Experiment Station, Food Department,
Paint Bulletin 1(7):130-38. Oct.
• Summary: “At the request of the Paint Manufacturers
Association the chemical department carried on an
investigation with soya beans grown by the Paint
Manufacturers Association. The beans represented some 30
or 40 varieties and covered those grown from 1912 to 1916
inclusive. The beans were grown in several states under
various climatic conditions but principally in New Jersey.
“The object of the investigation was to determine what
varieties were best suited to the various growing conditions
and to obtain, at the same time, an oil suitable for use in
the paint industry. The need for such an investigation was
the demand for a suitable substitute for linseed oil which is
becoming scarce with its rapidly increasing use.”
The results tabulated for samples including the crops of
1912, 1913, and 1914 were published in September 1916 in
Bulletin No. 118. The following table gives results for the
1915 crop.” Table I shows the variety name of 73 soybean
varieties, and for each is given the percentage of moisture
and fat, speciﬁc gravity at 15.5ºC, Refractive Index at 25ºC,
Iodine Number, and Saponiﬁcation Number. Average values
for the 73 varieties are: Moisture 7.77%, fat 18.36%, speciﬁc
gravity 0.9250, Refractive Index 1.4728, Iodine Number
128.7, and Saponiﬁcation Number 193.1. The varieties are:
Black Beauty or Ebony, Ito San, Juelph [Guelph] (Medium
Early), Haberlandt, Peking, Wilson, Hollybrook (early),
Medium Yellow, Tahas, Brown, Morse, Manchurian, Mercko
/ Mercks, Ogema, O’Kute [Okute], Habers [?], Lowrie,
Austin, Chestnut, Columbia, Meyer, Tokio, Swan, Cloud,
Virginia, Flat King, Sherwood, Early Brown, Edward, Black
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Eye Brow [Black Eyebrow], Manchu, Green, Quebec No.
92, Quebec No. 537, Brownies [Brownie], Sooty, Arlington,
White Eye Brow [White Eyebrow], Barchet.
Table II, which has the same structure, gives the same
information for 65 soybean varieties grown in 1916. No new
varieties were grown, but Mercko was written “Mercks.” At
the top of the table it is noted that “This summer, 1918, there
were grown at this institution [in Fargo, North Dakota] soya
beans, the seed for which came from the 1916 crop and the
investigation will be continued another year at least.”
Note: This document contains the third earliest date seen
(Jan. 2004) for the cultivation of soybeans in North Dakota
(summer 1918). The source of these soybeans was probably
the Paint Manufacturers Association of New Jersey.
Table III, whose structure is partly different from that
of the ﬁrst two tables, shows the values for each variety
from year to year and in different locations of growth. It
also includes: A description of the bean color, size, shape,
and color inside. The years grown range from 1913 to 1916.
The locations include New Jersey (the most common),
South Dakota (Ito San in 1914), West Virginia (Mammouth
[Mammoth]), Rhode Island (Wilson in 1913), Kansas
(Hollybrook, early), Tennessee (Tokio in 1913), Maryland
(Virginia in 1913), Indiana (Sherwood and Early Brown in
1913), Alabama (Edward in 1913), Bureau of Plant Industry
(Black Eye Brow in 1917, plus Manchu and Green), McD.
[Macdonald College], Quebec, Canada (Quebec No. 92 and
No. 537 in 1913), and Kentucky (Brownies).
663. Lahey, W.G. 1919. Fish oil and soya bean oil as paint
and varnish vehicles. Drugs, Oils and Paints (Philadelphia)
35(5):183-87. Oct.
• Summary: Paper read before the Paint and Varnish
Production Men’s Club of St. Louis.
“The endless circulation of matter in the universe
is perhaps one of the most wonderful facts with which
chemistry has to deal. It is this endless change that makes the
history of the most common and insigniﬁcant objects more
astonishing than any fairy tale.
“The ceaseless round in the evolution of matter
impressed itself upon Shakespeare, for in Hamlet, Act IV,
Scene 3, we have the man eating the ﬁsh that has fed on a
worm which in its turn was sustained upon a dead Emperor.”
“Dr. Maxmilian Toch, in a lecture delivered before the
Paint and Varnish Society of London in 1910 stated: ‘The
paint and varnish industry has advanced more within the
last ten years than it had advanced in the previous three
centuries. We have in 1274, in the second year of the reign
of Edward I, an account relating to what is known as the
Painted Chamber, where a painter named Raymond sent an
invoice in which he itemized the materials that he had used,
consisting of 16 gallons of oil, and 24 pounds of varnish,
and some gold leaf. We have an additional account in 1289,
where, in the seventeenth year of the reign of Edward I, the

Painted Chamber was repaired, and white lead, varnish,
green oil, red lead, red ochre, vermilion, indigo, etc., were
used. There are a number of such historical items existing
in England, all of which antedate the time of the Van Eycks
[Jan van Eyck lived 1390-1441], who were reputed to have
discovered the method of artistic painting in oil.”
Prior to about 1910 little was known about the
use of soya bean oil in paints and varnishes. “I have
attempted to give you the results obtained by authorities,
and such information as I have picked up in contact with
manufacturers to justify the use of ﬁsh and soya oils in paint
and varnish.” Address: St. Louis, Missouri.
664. Pearce, W.T. 1919. A study of the fatty acids obtained
from varnish oils and varnishes. North Dakota Agricultural
Experiment Station, Food Department, Paint Bulletin
1(7):113-15. Oct.
• Summary: “Iodine number (Hub’s): On the oil and acid
mixtures, we found the iodine numbers to be qualitatively
useful for cases where soy bean or cottonseed was added
to linseed or Menhaden. It was worthless for quantitative
estimation.”
A hexabromide test was conducted on ﬁve oils; no
precipitate of hexabromide was observed from raw soy bean
oil, linseed oil, China wood oil, or cottonseed oil. Address:
Fargo, North Dakota.
665. Satow, Sadakichi. 1919. Daizu tanpakushitsu no
kenkyû oyobi sono kôgyô-teki ôyô ni tsuite [The proteins of
sojabean and their industrial applications]. Kogyo Kagaku
Zasshi (J. of Chemical Industry, Japan) 22(260):851-77.
Oct.; 22(261):953-68. Nov.; 22(262):1045-58. Dec. (Chem.
Abst. 14:2682). [Jap]
• Summary: Soybean meal may be used to make a mixed
phenol-formaldehyde-protein type of plastic. Continued from
Jan. to Sept. 1920. 23(263):1-25. Jan.; 23(264):109-35. Feb.;
23(265):219-36. March; 23(266):321-42. April; 23(267):42539. May; 23(268):527-43. June; 23(270):811-30. Aug.;
23(271):905-10. Sept. Address: Kogakushi; Tohoku Teikoku
Daigaku, Rika Daigaku oyobi Dodaigaku Rinji Rikagaku
Kunkyujo Daiichi-bu, Kôgaku-shi, Japan.
666. Trevithick, H.P. 1919. Pressed and extracted oils. Cotton
Oil Press 3(6):37-38. Oct.
• Summary: Tests for “soya bean oil” were conducted by
members of the Society of Cotton Products Analysts.” One
important problem is “that of determining whether an oil
is a pressed or an extracted oil.” I.F. Laucks, in his book
titled Commercial Oils states (p. 8) “(3) Extracting–in this
process the oil is dissolved out from other accompanying
material by some solvent, in which the oil only dissolves.
Such solvents are gasoline (or petroleum ether, which is
a light gasoline), carbon bisulphide, carbon tetrachloride,
benzol, chloroform, acetone, ether. Only gasoline and
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carbon bisulphide are used on a large scale, the other solvent
being too expensive. Extraction process cannot be used for
obtaining oils for edible purposes, as a bad taste will be left
in the oil, no matter how carefully or thoroughly the solvent
is afterwards separated. Such oils can only be used for
technical purposes.”
“Several samples of soya bean oil were sent into the
laboratory for an opinion as to whether the oils were pressed
or extracted. In this case, of course, the ﬂavor and odor were
of no assistance either before or after reﬁning. Deodorizing
was not attempted, as probably the length of time necessary
to remove the soya bean ﬂavor would have decreased the
other taste to such an extent that detection would have been
impossible. Further, although the oils were somewhat dark
and cloudy, they were not as bad as many pressed oils we
have received. Thus the physical methods were of no use in
this case. On treatment in the reﬁnery, however, these oils,
after being reﬁned, gave a very dark oil with strong offensive
odor.
“The ﬂash point of ordinary pressed soya bean oil
is about 500 degrees F., one sample giving the value 556
degrees F. These samples gave values of 588 degrees F. and
612 degrees F. each, proving pretty conclusively that there
was no inﬂammable solvent present.”
Finally, as he could ﬁnd no evidence of the presence
of the usual solvents, the author concluded that these were
pressed oils.
Note: This is the earliest document seen (Oct. 2017)
concerning I.F. Laucks in connection with soy–this case soy
oil. During the early 1920s, he pioneered the use of a soybased glue to make plywood.
667. Satow, Sadakichi. 1919. Process of manufacturing
vegetable proteid substances. U.S. Patent 1,321,479. Nov.
11. 3 p. Application ﬁled 25 Nov. 1916.
• Summary: This patent is quite similar to the author’s
U.S. patent 1,275,308, patented Aug. 13, 1918, but it is
somewhat longer. “The object of the invention is to provide
vegetable proteid substances of improved quality and a
simple, efﬁcient and economical process of manufacturing
the same... for use in the manufacture of celluloid-like
substances, linoleum-like substances, lacquer, varnish,
artiﬁcial rubber, artiﬁcial leather and the like.” The main
raw material used is “the soja bean,” which is placed in a
revolving cylinder and the outer skin removed (to produce
a light-color ﬁnished protein). It is crushed between rollers
and the oil is removed by a solvent, such as benzin. When
removing the benzine from the crushed mass, the use of
moisture and high temperatures should be avoided; use either
dry air of moderate temperature or a vacuum, keeping the
mass below 40ºC and circulating the air through a condenser
to remove the solvent. The resulting “meal,” which should
be light in color and have a pleasant odor, is placed in a
suitable vessel and treated with an alkaline solution, such as

a dilute solution of caustic or carbonated alkali or ammonia.
The resulting liquid containing the proteids together with
impurities may be further puriﬁed (by ﬁltration or centrifuge,
etc.) or subjected to direct precipitation using lactic or acetic
acid. The precipitate is allowed to settle and the supernatant
liquid is drawn off. The precipitate is then pressed into cakes;
if desired the cakes may be dried and powdered. The result is
“reﬁned proteid,” which may be employed as a food material
or used in the manufacture of a great variety of non-food,
industrial products. “It is easily rendered transparent, is
adhesive, and can be easily molded into permanent shape.”
Address: Sendai, Japan.
668. Satow, Sadakichi. 1919. Process of manufacturing
vegetable proteid substances. U.S. Patent 1,321,480. Nov.
11. 3 p. Application ﬁled 25 Nov. 1916.
• Summary: This patent, based on “the soja bean,” is very
similar to the author’s U.S. Patent No. 1,321,479. Address:
Sendai, Japan.
669. Times of India (The) (Bombay). 1919. Current topics.
India paint and varnish. Nov. 13. p. 8.
• Summary: “The intelligence branch of the Indian
Munitions Board is doing very useful work by bringing out
brochures in which attention is drawn to the existing state,
and the prospects of future development, of certain Indian
industries.”
“India’s resources in respect of the production of the
separate ingredients of paint and varnish are practically
limitless. But instead of manufacturing varnishes, paint and
paint materials, India has been importing more than half a
million sterling worth of varnish, paint and paint materials
every year, and last year the value of the imports exceeded
£840,000. Of linseed oil, one of the most important of the
drying oils used in paints and varnish, India exported over
one and a million gallons last year. Then there are varieties
of ﬁsh oil, soya bean oil, poppy seed oil, and resins from
which turpentine can be manufactured, etc., which are not
properly exploited at all, except for purposes of export as
raw materials.”
670. Baker, E. Carleton. 1919. Marketing the Far Eastern
bean crop. Commerce Reports [USA] (Daily Consular and
Trade Reports, Bureau of Foreign and Domestic Commerce,
Department of Commerce) 22(279):1170-73. Nov. 28.
• Summary: Contents: Introduction. Shipments of beans and
bean oil. Marketing methods. Packing for export. Chinese
weights employed in the bean trade. Method of buying bean
oil from Chinese mills. American purchasing organization
method.
By George H. Scidmore, Consul General, Yokohama:
Statistics of bean crop in the Hokkaido. Exports of beans for
two years [from Hokkaido]. Total exports of chief varieties
[species] of 1918 crop. Speculation a strong factor in bean
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trade.
“Manchuria is essentially an agricultural country,
about 70 per cent of the people being directly or indirectly
dependent upon the land. Soy beans form the staple crop
of Manchuria, and upon them the prosperity of the people
depends. The annual value of the staple itself runs into
millions of dollars, and the by-products, such as bean oil
and bean cakes, represent a great source of income to the
manufacturers.
“The Mukden consular district comprises the greater
part of South Manchuria and produces an enormous quantity
of soy beans. This crop is given preference to others
because it yields the surest and greatest proﬁt. In spite of the
congestion of railroad trafﬁc throughout the last season, the
following shipments were made in 1918 from the principal
bean markets along the South Manchuria Railway: A table
(p. 1170) gives, for each station, the tons of soy beans and
bean oil shipped: Liaoyang, Fushen, Mukden, Tiehling,
Kaiyuan (178,050 #2 for beans), Changtu, Shuang Miaotzu,
Szuping Kai, Kuochiatien, Kungchuling, Fanchiatun,
Changchun (706,000 #1 for beans).
“The Japanese buyers possess many advantages through
their intimate knowledge of local conditions and their special
banking and railway facilities. They obtain beans direct
from the growers by advancing money against crops, and
make forward contracts with interior dealers against a cash
advance. They also deal with the produce exchanges, which
at present exist only in Kaiyuan and Changchun. Exchanges,
however, are soon to be established at Tiehling and
Kungchuling. While the Japanese enjoy special advantages,
American buyers can purchase through a Chinese comprador
(a sort of middleman employed in the interest of the buyers),
or through the aforementioned exchanges. The exchanges
guarantee that all contracts entered into through them will
be punctually fulﬁlled, but buying through the comprador is
much quicker, safer, and more convenient, as all compradors
are obliged to furnish tangible guaranties. Although a
comprador’s commission is a triﬂe higher than is charged
by the produce exchanges, the purchaser will save through
the time gained on delivery. The usual buying commission
charged by compradors ranges from 2 to 3 per cent of the
buying price, while the exchanges levy a charge of about
one-fourth of 1 per cent.
“The usual form of packing beans for export is in gunny
sacks containing one standard pikul (133 1/3 pounds). Bean
oil is shipped in various ways; American shipments are made
in kerosene tins or metal drums or barrels, while water-tight
baskets are used for consignments to Asiatic ports. On a few
occasions bean oil has been shipped from Dairen to Seattle in
tank steamers in bulk.
“Perhaps the most difﬁcult problem that Americans have
to face in Manchuria is the method of making payments. This
is due to the complicated state of Manchurian exchanges.
Payments are usually made in the various districts as

follows: Changchun and Kirin, tiao notes, small coin, dollar
notes and rubles: other points mentioned above, small coin,
dollar notes. rubles, and Japanese gold and silver yen. These
currencies ﬂuctuate continually; it is necessary, therefore, for
a prospective buyer carefully to acquaint himself with the
money market before entering into contracts. The usual way
of safeguarding a contract is to specify the buying rate and
paying rate of exchanges at the time the contract is signed.
“Another important point to be taken into consideration
is the weights employed. All beans are sold in tou or tan. In
some places one tan equals 228 standard catties (304 pounds
avoirdupois), and one tou equals 27 standard catties (37
1/3 pounds), but in other places one tan equals 300 or 320
standard catties (400 or 426½ pounds) and one tou equals
30 or 32 standard catties (40 to 42 2/3 pounds). It will be
necessary for American merchants to familiarize themselves
with the weighs used in Manchuria if they intend to purchase
in the interior or from the producers...”
Hokkaido, Japan: “Practically all of the beans destined
for export from Japan are grown in the Hokkaido. The
total crop for 1919 it is estimated will amount to 318,000
long tons, of which about 277,000 long tons [87%] will
be obtainable for export.” The beans are sold in bags of
100 kin (132 pounds) each. Varieties of beans produced in
Hokkaido: Shozu [azuki], Dainagon shozu, Other shozu.
Daizu (soybeans; with number of bags produced in Hokkaido
in 1916) 615,114, Akita daizu 754,996, Tsurunoko daizu
52,970, Sodefuri daizu 77,673, Kuro daizu [black] 143,152,
Other daizu (No data until 1919). Daifuku, Chufuku, etc.
Another table (p. 1172) shows which foreign countries
imported the exportable surplus of the Hokkaido bean crop
in 1916 and 1917. The biggest customer for soy beans by far,
in both years, was the USA, followed by Canada. Canada’s
imports from Hokkaido, Japan, were as follows: In 1916:
131,421 kin (173,476 pounds weight or 77.44 long tons of
2,240 pounds per ton). In 1917: 256,042 kin (337,974 pounds
weight or 150.88 long tons). Note: These two years were
during World War I, when Japan and Canada were allies.
Canada probably used these soybeans as a source of both oil
(for soap) and meal (probably fed mostly to hogs to increase
bacon production).
The USA also imported large amounts of small red
[azuki] or white beans (Phaseolus subtrilobata). Address:
Consul General, Mukden, China.
671. J. of the Society of Chemical Industry (London). 1919.
Detection of soya bean oil in linseed oil. 38(22):437R. Nov.
29.
• Summary: In the “News and notes” section, under USA:
Research conducted at the Bureau of Standards indicates
that a satisfactory hexabromide method for detecting even
small percentages of soy bean oil in linseed oil is rapidly
nearing perfection. Hitherto the iodine number has been
the only constant of use in identifying these two oils, but in
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mixtures of them as much as 30% soy bean oil could escape
detection since the iodine number would still fall within the
limits allowed for pure linseed oil. The hexabromide method,
however, may make it possible to detect as little as 5% soy
bean adulteration. The hexabromide ﬁgure for pure linseed
oils appears to lie between 45.6 and 46.9, while the upper
limit for soy bean is about 5, most samples averaging around
2.2.
672. Cromwell, Richard O. 1919. Fusarium blight of the
soy bean and the relation of various factors to infection.
Nebraska Agricultural Experiment Station, Research
Bulletin No. 14. 43 p. Nov. Based on his PhD thesis, Univ. of
Nebraska. [32 ref]
• Summary: The blight of soy beans is due to Fusarium
tracheiphilum. The ﬁrst report of this soy bean disease
appeared in a publication by the author in 1917. “The
disease is characterized by a chlorosis and shedding of the
leaves or leaﬂets, followed by the death of the plants, and
is herein called ‘blight.’ Soy bean blight has been observed
in several localities within North Carolina on soils infested
with cowpea wilt...” The physical structure of soils under
natural conditions is not the limiting factor in the infection
of the disease, but acidity under certain conditions has some
inﬂuence. The nematode (Heterodera radicicola) also has
some inﬂuence.
The section titled “Economic importance of the soy
bean” (p. 6-7) states: “Its culture in England was begun
in 1790. The plant was introduced into the United States
from Japan in 1860. Since that time its cultivation as a
soil-improving and a forage crop has been conﬁned for the
most part to the Southern States. North Carolina is probably
foremost among these States in the production of soy beans.
The yield in 1909 was only 13,313 bushels (29, p. 632), and
in 1915 was estimated as approximately 1,000,000 bushels.
Within the last three or four years, and especially since the
war began, this crop has become increasingly important
because of the large variety of products manufactured from
the oil and meal and because of its introduction in the United
States as a human food.
“The following is a list of the most important products
obtained from soy beans or in which soy beans enter:
Soy bean milk, vegetable cheese, meal or ﬂour, macaroni
preparation, soups, pork and beans, meat substitutes, toilet
powder, fertilizer, and cattle feed from the meal, and high
explosives, soaps, linoleum, rubber substitutes, margarine,
Japanese sauce, paints, varnishes, water-proof cloth, salad
oil, lubricants, and lard substitutes from the oil.”
The section titled “Other soy bean diseases” (p. 7)
mentions nine, including Heterodera, and “Chlorosis and
crinkling (cause?).”
The section titled “History, occurrence and importance
of the disease” (p. 8) states that in 1900 Orton conducted
tests for disease caused by Fusarium on soy beans at Edisto

Island and at Monetta, South Carolina (see Orton 1902, p.
16-19). Eight varieties of soy beans [planted on 29 May 1901
in Monetta] were tried on ten plats. “The varieties tested
were Tokio, Buckshot, Yosho, Ito San, Manhattan, Guelph,
and Amherst [Footnote: The names in use for these varieties
in 1890 were respectively as follows: Best Green, Early
Black, Yoshoka [sic, Yoshioka], Rokugatsu, Gosha, Black
Round, Green Medium, and Bakaziro]. Orton reported that
at Edisto Island the soy bean made a heavy growth, 3 or 4
feet high, and was free from the wilt disease. It may be said
that a very considerable proportion of the several varieties
of cowpeas grown in adjacent plots succumbed to wilt. The
results of these tests accord with the observations of others
who have had opportunity to observe these crops when they
were grown on soil known to be infested with cowpeas wilt.”
The section titled “Field experiments to determine the
susceptibility of varieties” (p. 38-40) states that the following
soybean varieties were planted in May 1916 in Red Springs,
North Carolina: Black Eyebrow, Brown, Haberlandt,
Mammoth Yellow (which suffers greatly from Fusarium
blight), Medium Yellow, Pekin, Tar Heel Black. and Virginia.
Black Eyebrow seems to show some evidence of resistance.
A larger number of varieties were tested in this ﬁeld in
1917, including the following not tested in 1916: Arlington,
Auburn, Austin, Barchet, Chiquita, Early Dwarf Green,
Guelph, Jet, Manchu, Peking (spelled differently this time),
Tokio, and Wilson Black. Again, Black Eyebrow showed
resistance. “The Brown variety, altho as badly infected by
the nematode and Fusarium as any of the other varieties,
deserves special mention because of its tolerance to these
parasites.” Address: Extension Plant Pathologist, Iowa State
College. Formerly Asst. Plant Pathologist, North Carolina
Agric. Exp. Station.
673. Koppers Co. Inc. (Pennsylvania, USA). 1919. Improved
manufacture of paints or varnishes. British Patent 138,068.
Application date (in UK): 30 Dec. 1919. 2 p. Complete
accepted: 20 June 1921. Convention date (USA): 18 Jan.
1919.
• Summary: “It has been found that a paint or varnish
possessing extraordinarily good chemical and electrical
resisting properties can be made from heat polymerised
resins of the character described in the foregoing by
combining them with certain oils under the inﬂuence of heat
at approximately 350ºF. to 370ºF. The oils which are most
suitable for this purpose are China wood oil, linseed oil,
soy bean oil, poppy seed oil, perilla oil, corn oil, and other
paint or varnish oils. These oils may be employed either in a
raw condition or after boiling or other treatment. They may
also be previously rendered heavy boiled by oxidation or
otherwise.” Address: Union Arcade Building, Fifth Ave. and
Grant St., Pittsburgh, Pennsylvania.
674. Monhaupt, Max. Assignor to Naamlooze Vennootschap
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Anton Jurgens Vereenigde Fabriken (Netherlands). 1919.
Process for the manufacture of a celloidal solution neutral
to the taste from casein and vegetable albumen, including
gluten. U.S. Patent 1,326,210. Dec. 30. 3 p. Application ﬁled
25 March 1918.
• Summary: The inventor is a citizen of Germany. “In the
same manner as milk casein, all proteids that are insoluble
in the pure state, can be rendered soluble by means of
magnesia. In particular, milklike products may be produced
according to this process from oil-cake, such as soy bean
cake, after the cake has been ﬁrst freed from the oil, and also
from glutens.” Address: Altona-Ottensen, Germany.
675. J. of the Society of Chemical Industry (London). 1919.
Driers for soya bean oil and uses for paints. 38:833A. *
676. Calvino, Mario. 1919. La soya [The soybean]. Informe
de la Estacion Experimental Agronomica (Santiago de las
Vegas, Cuba). p. 98-103. For the years 1917-1918. [1 ref.
Spa]
• Summary: This report, which describes the ﬁrst soybean
experiments in Cuba, begins by discussing the composition
of the seed, and its various uses in China, Japan, and Europe
(including for manufacture of soaps and as a drying oil
in paints, and as foods such as whole dry soybeans, soy
coffee, roasted soybeans [soynuts] {“Se comen también
tostados...”}). In China they are sprouted in darkness and
the white sprouts, up to 3 cm long, make an excellent green
vegetable.”
Note. This is the earliest Spanish-language document
seen (Jan. 2013) that mentions soy sprouts, which it calls sus
gérmenes blancos. From soybeans the Chinese also make a
special soy cheese (un queso especial), a type of milk (una
especie de leche), and other drinks. The author then states:
“We thought it would be useful to test varieties of soya
suited for hot/tropical countries, and we were able to obtain
two types of Japanese soybeans, those that gave satisfactory
results without having been inoculated.
“Since these soybean types did not ﬁnd suitable
bacteria for the purpose of being inoculated naturally in
our terrain, I asked the Mulford house (casa de Mulford)
for a special bacterial strain for soy (Soya) and proceeded
with the artiﬁcial inoculation of the seed. The result has
been magniﬁcent, as one can see in the accompanying
photographs.
“Now we have inoculated land, with which we have
been able to ensure the most success for our crop. The
harvest [yield] during this ﬁrst year in Cuba was 2,000 kg/
ha of seed. We have also found that it is best to cultivate soya
in rows 60 cm apart, with the seeds planted 10 cm apart in
each row. This is very dense planting, but it is better to thin
the plants than to transplant in others to get the desired plant
density. Transplanting is often unsuccessful, and if a crop is
not planted evenly the ﬁrst time, it is difﬁcult to make it even

later by transplanting.
“I have had a chemical analysis done of the soybean
seeds from our crop. The report prepared by the Department
of Chemistry shows that they contain 10.4% water, 41.95%
protein, 17.5% oil, 2.45% carbohydrates, 2.5% ﬁber, and
5.2% ash. The analyst was F. Dominguez.” An analysis
is also given of assimilable or digestive elements in the
soybean from a book by R. Gouin titled Alimentation
rationelle des animaux domestique [Rational feeding of
domestic animals]. Three full-page photos show soybean
plants: (1) Root nodules on a soybean plant grown in Cuba
without the use of inoculant (p. 99). (2) Two soybean plants
grown at the agronomic station that contain many pods
(p. 101). (3) Four soybean plants with roots; two were
inoculated and bear nodules (p. 103).
Note 1. This is the earliest Spanish-language document
seen that refers to soynuts. Note 2. This experiment station
is under the Secretary of Agriculture, Commerce and Labor
(Secretaria de Agricultura, Comercio y Trabajo). This 515page report is published in Havana by Alvarez López y Cie.
Address: Director, Estacion Experimental Agronomica,
Doctor en Ciencias Agricolas de la Universidad de Pisa
[Italy].
677. Ellis, Carleton. 1919. The hydrogenation of oils:
Catalyzers and catalysis and the generation of hydrogen and
oxygen. 2nd ed. New York, NY: D. Van Nostrand Co. xvii +
767 p. Illust. Index. 24 cm. [8 soy ref]
• Summary: Contents. 1-3. Methods of hydrogenation. 4.
Catalyzers and their role in hydrogenation processes. The
base metals as catalyzers. 5-8. The base metals as catalyzers.
9. Nickel carbonyl. 10. The rare metals as catalyzers.
11. The occlusion of hydrogen and the mechanism of
hydrogen addition. Note 1. Webster’s Dictionary deﬁnes
occlusion as “the inclusion or sorption of gas trapped during
solidiﬁcation of a material.” 12. The analytical constants of
hydrogenated oils. 13-14. Edible hydrogenated oils. 15. Uses
of hydrogenated oils and their utilization in soap making.
16. Uses of hydrogenated oils and properties of certain
hardened products. 17. Hydrogenation practice. 18. The
hydrogenation of petroleum. 19. The hydrogenation problem
in oil hardening. 22. Water gas as a source of hydrogen
and the replacement of carbon monoxide by hydrogen.
21. Liquefaction and other methods for the removal of
carbon monoxide. 22. Hydrogen by the decomposition of
hydrocarbons. 23. Hydrogen by the action of steam on heated
metals. 24. Action of acids on metals. 25. Miscellaneous
methods of hydrogen generation. 26. Hydrogen and
oxygen by electrolysis of water. 27. Precautions in
handling hydrogen. Safety devices. Puriﬁcation of gas.
Appendix A: Hydrogenated oil patent litigation. Normann
Patent–Assertions of Oelwerke Germania. Appendix B:
Edible hydrogenated fats. Patent litigation. Crisco and
Kream-Krisp. Early history of hydrogenation (Crosﬁeld,
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Kayser, Burchenal, Procter and Gamble, Berlin Mills Co.,
constitution of hydrogenated oils, decision of Judge Hand,
Comments on the Crisco Case).
Soya bean oil is discussed extensively. It is not
readily deodorized with steam but Shuck (U.S. Patent No.
1,260,072 of 19 March 1918) describes how it can be (p.
88). “Soya oil” is hydrogenated at 200º, the temperature
gradually raised to 300º, and the catalyst introduced little
by little (p. 92). “In a German patent application ﬁled June
14, 1913, by the Bremen Besigheimer Oelfabriken, the
claim is made for the transformation of drying oils such as
soya bean oil to non-drying oils by partial hydrogenation”
(p. 105). Note 2. This is the earliest English-language
document seen (March 2004) that contains the term “partial
hydrogenation”–in connection with soya bean oil. Using
a catalytic agent which is described, soya bean oil can be
“hydrogenized” [hydrogenated] rapidly at low temperature
(p. 155). Soya bean oil was treated with a borate catalyzer
and a satisfactorily hardened product was obtained (p. 181).
Meigen (1915) describes new experiments on the hardening
of soya-bean oils at 240º and 280º, using metallic nickel
oxides and at 170º and 180º using reduced nickel catalyzers
(p. 210).
The index of refraction of soya bean oil, measured
with an Abbé refractometer is 1.4617, whereas that of
the hydrogenated oil (melting point 50.3ºC) is 1.4538 (p.
282). Kerr (1915) reports two methods for the detection of
phytosterol in mixtures of animal and vegetable fats. Lard
containing 2.5% each hydrogenated cottonseed oil and soyabean oil was correctly detected (p. 308).
Chapter 12, “Edible Hydrogenated Oils,” begins (p.
319): “Since the addition of less than 1 per cent of hydrogen
sufﬁces to convert cottonseed oil or other vegetable oils into
a fatty body of at least the consistency of lard, it follows that
manufacturers of ordinary lard compound (that is to say, a
mixture of about 85 to 90 per cent of reﬁned cottonseed oil
and 10 to 15 per cent or so of oleo-stearin) have promptly
turned their attention to the production of compound by
a ‘self-thickened’ cottonseed oil. The high cost of oleostearin prevailing during recent years makes the method an
attractive one and the hydrogenated product from cottonseed
oil has the advantage, if properly made, of being stable in
character... By the hydrogenation process, a lard substitute
may be prepared in two ways. Ellis (1912 U.S. Patent
1,047,013. Dec. 10) recommended hydrogenated soya bean
oil to form lard-like products of varying composition (p.
333). Thompson (1914) discusses properties and uses of
various hardened oils and the industry that hardens them:
“The combined capacity of the hydrogenating plants of
Europe is estimated for 1914 at 250,000 tons (1,375,000
barrels), which is two or three times as much as has ever
been treated. These plants are in England, Norway, Germany
and France, and are engaged at present chieﬂy on fats for
soap and candles. They are hardening linseed, whale, soya

bean and cottonseed oils.
“The great increase in the demand for margarin in
Europe, for compound lard in the United States and for
hard soap all over the civilized world has resulted in closely
crowding the supply of natural hard fats, while liquid oils
are relatively abundant. A few years ago strictly edible liquid
oils seemed to be growing scarcer, but the new scheme of
deodorization began to relieve this shortage by lifting the socalled soap oils into the edible class... (p. 352).
“Soya bean oil (Thompson) (p. 353): From the present
crop of two or two and a half million tons of soya beans
could be made two million barrels of oil, but no such amount
is being made, or at least offered to commerce. Only 200,000
to 250,000 barrels are made in Europe, and any amount
greatly in excess of this would have to move as oil from
China and Japan. As this oil is now deﬁnitely moving in
the direction of salad, and as that trade must draw a supply
from somewhere, the probabilities are that in the end it will
be allowed to go that way and not much of it be intercepted
for hardening.” According to Seifensieder Zeitung (1914, p.
348) soya bean oil has become an important raw material for
hydrogenation purposes (p. 361).
The Reuter Process Co. has developed a method (see
British Patent No. 9,394. 26 June 1915) for the production
of fatty acids by boiling glycerides with organic catalytic
hydrolyzers. Glycerides used in this process may come from
soya-bean oils (among many others; p. 409).
Fox (J.S.C.I. [Journal of the Society of Chemical
Industry (London)] 1918, p. 304R) notes that practically
all the semi-drying oils (except Chinese wood oil) are
capable of use for lubricants, as they can be hydrogenised
[hydrogenated] and converted into non-drying oils. He
prepared a lubricating oil from hydrogenised soya bean oil
mixed with 14 per cent of mineral oil (p. 411).
Note 2. Carleton Ellis lived 1876-1941. Address: 92
Greenwood Ave., Montclair, New Jersey (1 Dec. 1918).
678. Laucks, I.F. 1919. Commercial oils, vegetable and
animal, with special reference to Oriental oils. New York,
NY: John Wiley & Sons, Inc. 138 p. See p. 42-46. Index. 19
cm.
• Summary: Lewkowitsch classiﬁes fats and oils according
to the readiness with which they absorb oxygen, i.e., their
“drying” properties. Soya oil is a vegetable oil that is a
drying oil (p. 5). The iodine number of various drying oils is
high: Perilla 196-206, linseed 173-201, tung (Chinese wood
oil or Japanese) 150-170, soya 130-143, poppy seed 133-143
(p. 21).
“Expressing” or “expression” is the process used to
obtain most vegetable oil, by mechanical pressure. More
oil is obtained from seeds when they are expressed hot, nut
the quality is poorer. The ﬁrst oil expressed is the lowest in
free fatty acids and is of the best quality. “Extraction” is the
process that involves the use of a solvent. The main solvent
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used for extraction of soya bean oil in Asia is naphtha. The
extracted oil is yellow while the pressed oil is more of a
brownish color.
The section titled “Soya Bean Oil” (p. 42-46) describes
the composition of the soybean and the uses of the oil and
quotes the grades for soybean oil suggested by the New
York Produce Exchange, April 15, 1918, and the rules for
soybean oil formulated by the Interstate Cottonseed Crushers
Association. Soya bean oil is used chieﬂy for making soft
soaps. A considerable quantity goes into the paint and
varnish trade, but it is considerably slower in drying than
linseed oil.
Soya is one of the common salad oils in use in the
United States (p. 106). “Vegetable oils used in oleomargarine
are cottonseed, sesame, peanut, soya and corn” (p. 107).
Extracted oils are not suitable for the best paint. Most paint
oils are used in the form of boiled oils. Drying and semidrying oils are not used as lubricating oils because of their
tendency to gum. Soya oil can be use as a rubber substitute
or vulcanized oil–due to the action of sulphur or sulphur
chloride (p. 112). A gallon of soya oil weighs 7.7 lb at 15.5ºC
or 60ºF (p. 133). (p. 109). Address: B.S., M.S., Seattle,
Washington.
679. McIntosh, John Geddes; Livache, John, 1919. The
manufacture of varnishes and kindred industries based
on and including the “Drying oils and varnishes” of Ach.
Livache. 3rd ed. rev. and enlarged. London: John Greenwood
& Son. Vol. 1. Illust. Tables. Index. 22 cm. [3 ref]
• Summary: Vol. 1, pages 453-54: “Oil of Soja Hispida
(Soja Bean).–The Soja Hispida is a herbaceous plant of
the Leguminosæe, indigenous to China and Japan, where
the seeds are highly valued as an edible food. The seeds
contain a large quantity of fermentable sugar, also a ferment
similar in its properties to diastase; the oil, present in the
proportion of 14 to 18 per cent., can be extracted by pressure
or by means of ether; it possesses laxative properties, a
yellowish-brown colour, and a slight aromatic odour. It
readily solidiﬁes, and is intermediate between the drying and
non-drying oils. The following properties are given, which
are conﬁrmatory of those obtained by Stingl and Morawski
(Chem. Zeit., 1886, 140): “Speciﬁc gravity at 15º: 0.924
“Point of solidiﬁcation fatty acids: 8º to 15º
“Point of fusion: 27º to 29º
“Point of solidiﬁcation: 23º to 25º
“Temperature rise: 59º
“Iodine number: 121-23
“Iodine number of fatty acids: 122
“Saponiﬁcation number: 192.5
“The oil gives with Hauchecorne’s reagent a dirty
white coloration in the cold, but deep orange when heated;
with Brulle’s reagent a deep orange, but no coloration with
Bechi’s reagent.

“Chinese Bean Oil [Traditional Soybean Oil as Made
in China].–The technical literature of the early years of the
present decade, when linseed oil was nearly as dear as during
the present war, was ﬂooded with all sorts of extravagant
assertions as to the value of the Chinese bean oil as a drying
oil. Some of these absurd notions–they cannot be regarded
as serious propositions–did not stop short at recommending
Chinese bean oil as a substitute for linseed oil. The former
was alleged by men of “ light and leading” to be a far
superior drying oil to the latter, and this technical untruth
was followed up by a propaganda, the object of which was
ostensibly to depreciate the long-established good qualities
and virtues of linseed oil as a drying oil, and to magnify in
the most grotesque manner possible those of the Chinese
bean oil. Linseed oil as a drying oil did not have a single
good point! Although oiled silk and oilskin garments had
been worn long beyond the memory of man, a linseed oil
ﬁlm was not waterproof; and if ﬁshing-net buoys had for
years borne the heavy deadweight of ﬁshing nets loaded
with tackle weighing many tons, and a catch of ﬁsh often
weighing tons if not hundreds of tons without additional
submersion, thus proving that linseed oil not only gives a
waterproof, but an airproof ﬁlm when made into paint-all
that counted as nothing.
“Chinese bean oil cannot be in any sense of the word
a drying oil. Nevertheless the iodine values of Chinese
bean oil ﬂatly contradict its responding to the elaidin test,
which is too often performed in the most slip-shod manner
conceivable.
“Bean Oil, Chinese Mode of Preparation.–According
to Korentcheff and Zimmernlen, an analyst and pharmacist
attached to a Russian hospital during the Russo-Chinese war,
the ﬁrst process consists in crushing the beans into cake or a
mass with the destruction of their skins. A large grindstone
lies upon the ground, and upon it another but smaller
grindstone turns on its axis, the motive power being the usual
ox traction. In front of the smaller stone an apparatus is ﬁtted
holding a basket, out of which the beans are poured under
the small millstone. And behind the same millstone another
apparatus is ﬁxed which directs the beans pressed by it into
the centre of the larger millstone.
“In the second process the beans that have been crushed
are heated in cloths over a stone plate until they begin to
steam. The heated bean cake is then gathered on to iron
discs, over which it is subjected to a very heavy pressure.
The expressed oil ﬂows into circular grooves that go round
the frame of the press, whence it passes into vessels prepared
for it.
“Without further manipulation the oil so expressed is
often sold from the factories. Just, however, after it has been
expressed it has a cloudy appearance. But, if allowed to
stand, the impurity will settle, and a sediment will form at
the bottom, leaving a ﬁne clear oil. When this sediment is
subjected to the microscope it is seen to consist principally of
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bean refuse and a small proportion of sand.
A table (p. 454) shows “the chemical and physical
constants of four different samples of Chinese bean oil.” The
constants are
“1. Colour: all dark brown.
“2. Consistency: all ﬂuid.
“3. Smell, growing stronger with heating, resembles
wood oil. Samples range from insigniﬁcantly, to slightly (2),
to notably.
“4. Taste recalls that of other vegetable oils.
“5. Solubility in ether: all complete.
“6. Water content: Range 0.13% to 1.80%
“7. Speciﬁc gravity at 15º Celsius.: Range: 0.9264 to
0.9287
“8. Solidifying-point: Range -14.6º to -15.3º
“9. Saponiﬁcation value: Range: 207.9 to 211.6
“10. Ether value: Range: 206.8 to 208.9
“11. Iodine value (Hübl): Range: 114.8 to 137.2
“12. Fatty acid: Range: 93.60 to 94.28
“13. Solidifying point of fatty acids: Range: +16 to
+17.8º
“14. Melting point of fatty acids: Range: 20 to 21
“15. Maumene test: Range: 104 to 120º
“16. Elaidin reaction: All positive
“17. Animal oil: No trace
“18. Mineral oil: No trace
“17. Metal: No trace
“18. Acid value: 1.86 to 15.46
Pages 455-56: “In a paper read by H.A. Gardner before
the Canadian Association of Master Painters, he describes a
whole series of experiments which he made to accelerate the
drying of soya bean oil. This paper deals with the question so
fully and exhaustively that it is given here as reproduced by
the ‘Oil and Colour Trades Journal’: “’Driers for Soya Bean Oil.–If soya oil has been
classed as a semi-drying oil, having an iodine value of
approximately 130, it is a far better drying oil than other oils
of similar iodine value. It is especially adapted for use in
the manufacture of paint, treatment with a small quantity of
drier serving to set it up in a short time to a ﬁrm, elastic ﬁlm.
The type of drier to use with soya oil, however, is a matter of
great importance. In the same way that lead, zinc, lithopone,
and other pigments give better results with different kinds of
drier, various oils are also affected through the use of driers
of different types. In a recent lecture, Toch proposed for soya
oil the use of driers made from the metal cobalt... A series of
eleven soya oils as obtained in the market, and representative
of the grade of oil that was then being furnished by the
grinders, were treated separately with nine different driers.
The driers were carefully prepared for the test, each
containing approximately the same metallic content.
“’Description of Driers.- No. 1. Cobalt linoleate in
turpentine and benzol (contains 6 per cent. cobalt oxide).
No. 2. Cobalt rosinate in turpentine and benzol (contains

approximately 6 per cent. cobalt oxide)...”
Soya is also mentioned on page 173 (2 terms), 174 (2
terms), 179 (2 terms), p. viii, p. 32, p. 433, 493, 497 (1 term
each). Address: 1. Late Lecturer of Varnish Manufacture at
the Polytechnic , Regent St., and the Borough Polytechnic.
680. War Industries Board, W.I.B. Price Bulletin (USA).
1919. Prices of edible vegetable oils. No. 15. 15 p. [11 ref]
• Summary: The War Industries Board (Bernard M. Baruch,
Chairman) has issued 57 bulletins documenting the history
of the prices of various goods in different industries during
World War I, from 1913-1918. This one on edible oils is one
of 15 bulletins on food items. Contents: 1. Introduction. 2.
Sources and relative importance of various oils. 3. General
trend of prices prior to the American declaration of war
(Aug. 1917). 4. The period of government control: Price
regulation, control of home distribution, home conservation,
control of exports, import regulations. 5. The price record
in tables. 6. The price record in charts. 7. Sources of data. 8.
Acknowledgments.
Edible vegetable oils ($282 million) were the least
valuable of eight categories of human foods that entered into
trade; meat and animal fats were the most valuable ($4,446
million), followed by poultry and dairy products ($3,379
million). Yet these oils are a crucial part of the food supply.
In 1917 vegetable oils constituted 42% of all oils and
fats produced in the USA, up from 35% in 1912; this was
due in part to the marked decline in butter production.
In 1917 the four main edible oils in the USA were
cottonseed (by far the leader), corn, peanut, and olive oils.
In addition, four rarely-used edible oils (totaling 475 million
lb) became important in 1917: linseed, Chinese nut, palm,
and rapeseed oils. “About half the coconut oil and soya bean
oil available was used in making soap, and large amounts
of soya bean oil were disposed of in paint manufacture.” In
1917 more than 1,000 million pounds of oils were used in
the American manufacture of lard substitute, and 100 million
pounds were used to make oleomargarine; more than half of
these oils were cottonseed oil.
“Nearly all the soya-bean oil and two-thirds of the
peanut oil are imported, chieﬂy from China and Manchuria.
The striking fact about these various oriental oils is the
remarkable rate of increase in our imports. Thus, in 1917, in
spite of the growing scarcity of shipping, we imported nearly
four times the peanut oil, four times the coconut oil, and
eleven times the soya-bean oil which was imported in 1912.
The imports in 1917 were peanut oil 27.4 million pounds and
soya-bean oil 264.9 million pounds.
“It was necessary to use these oils more largely as a
substitute for cottonseed oil because of the falling off in
supply of the latter resulting from small cotton crops. And it
was possible to make this substitution because of the recent
introduction of the process of ‘hydrogenating’ offensivesmelling oils, especially soya-bean oil, and thus making them
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hard, sweet, and odorless products.
“These oils have also been substituted to a certain
extent for olive oil, the imports of which fell in 1918 from
an annual average of about 50,000,000 pounds to about
1,250,000 pounds. Olive oil is pressed cold from the raw
material and such as is used for food purposes does not
require reﬁning...”
“Price regulation.–The United States declared war
on Germany on April 6, 1917, and on August 10, 1917,
immediately after passage of the Food Control Act, the Food
Administration was organized.”
Import regulations.–”On or after November 28, 1917,
special licenses were required for imports of copra, coconut
oil, and soya-bean oil.”
A two-page table titled “Wholesale prices of edible
vegetable oils and their raw materials, by months, quarters,
and year, 1913-1915, gives prices for all the major oils,
including peanut oil, soya beans (per pound, from various
farms in USA), and crude soya-bean oil (per pound, in
barrels, landed in New York). A similar two-page table gives
wholesale prices for 1916-1918. The price of most edible oils
roughly doubled between 1915 and 1918, except that olive
oil’s price increased ﬁve-fold.
A table (p. 14) gives statistics for various oils in 1917.
(1) Reﬁned oils–soya bean. Domestic production 40.965
million lb. All available for food use. (2) Crude oils–Soya
bean. Domestic production 1.257 million lb. Imports:
264.9 million lb. Deductions for soap manufacture: 50%.
Maximum available for food use: 50%. (3) Raw materials–
Soya beans. Domestic production: Few crushed. Imports:
34.496 million lb. Deductions for soap manufacture: None.
Maximum available for food use: All. Address: Washington,
DC.
681. Matieres Grasses (Les) (Paris). 1920. Emplois de
l’huile de soja mélangée à l’huile de lin [Use of soybean oil
mixed with linseed oil]. 12(141):5328. Jan. 15. [Fre]
• Summary: One can mix 20% soy oil and 80% linseed oil
to produce a mixed oil which lacks none of the qualities of
linseed oil. The resulting mixed oil has an iodine number of
170, and paints made with it are even more satisfactory. Soy
oil can also be heated to give an excellent rubber substitute.
In conclusion, the use of soy oil is growing ever wider.
682. Gardner, Henry A. 1920. Research in the paint industry.
Scientiﬁc American 122(4):89. Jan. 24.
• Summary: “It is rather interesting to note that the Orient
has provided this country with several oils that are used
extensively in the manufacture of paints and varnishes, and
that the United States is not dependent entirely on its own
or South American production of linseed oil for the making
of these important products. For instance, during the last
ten years a product known as Chinese wood oil (tung oil)
has been used extensively in the United States and has been

found vastly superior to linseed oil in the manufacture of a
certain type of high-grade varnishes. Similarly, a product
known as soya-bean oil, originally grown in Manchuria, has
lately been adopted in the United States for application in
the paint and varnish industries. The use of this oil, no doubt,
will be of great interest to the manufacturers at this period
when a shortage in ﬂax has occurred.
“The ﬁrst serious shortage of linseed oil experienced
in the U.S. was in 1910, when the ﬂax crop failed in the
Northwest, to which section its growth is restricted... As
early as 1907, the rapidly increasing demand for linseed
oil for various purposes, led the Paint manufacturers to
give thought to methods for increasing the production not
only of ﬂax, but of other vegetable oils, such as soya. The
latter was already being imported in small quantities and
gave great promise as a paint oil.” Address: [Philadelphia,
Pennsylvania].
683. Parry, Charles A. 1920. Parry, Charles A. 1920 Travel
sketches, LXXXIII–Bean that made Manchuria famous:
A factory at Shimizu–The bean of many qualities. Japan
Advertiser (Tokyo). Jan. 25. p. 7. Jan. 25. p. 7. [Eng]
• Summary: Contents: Introduction. Sweet and nasty. “Not
now.” The tea port. History of a bean. Substitutes. Big
business. Japanese place names. On 26 Nov. 1919 the author
traveled by train from Tokyo to the port city of Shimizu,
on Suruga Bay, in Shizuoka prefecture (about 90 miles
southwest of Tokyo). “Shimizu is one of the 36 treaty ports,
and it was opened along with now fewer than 26 others,
in 1899. The name means ‘clear water’... My chief object
in coming to Shimizu is to visit the Suzuki Company’s
Bean Oil Factory, for which I have obtained permission
by courtesy of the Japan Tourist Bureau. This consists of
several large buildings, erected three years ago, including a
central ofﬁce and two mills which being built in a castellated
Gothic style, make a picturesque adjunct to the scenery
as they rise by the calm waters of Shimizu Bay. The mills
deal at present with two only of the many products of the
wonderful manchurian [sic] or soy bean, called in Japanese
daizu (glycerine [sic, Glycine] hispida) the crushed bean
and the oil.” The two mills are capable of treating 300 tons
of beans per day. The process is secret. “I am informed that
factories for the extraction of this oil exist only in Japan and
Manchuria; but the Suzuki Co. has a branch ofﬁce in New
York, and the business is rapidly extending.”
“The oil is used for frying, for lubricating, for waterprooﬁng clothes, for medicine, as a butter substitute, and in
the manufacture of soap, candles, guncotton, and artiﬁcial
rubber; though it can hardly yet be said to be on the market.”
For culinary purposes it is not as good as the ordinarily used
goma (sesame) oil, being much lighter and requiring the use
of a deep saucepan. Yet it costs only about 62% as much as
sesame oil; the latter costs ¥1.60 per sho (1.58 quarts).
“At present its chief use is for making soap, for which it
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is taken at a less reﬁned stage, of a dark brown color while
the ﬁnished product is light yellow. The oil is at present little
used in Japan because little known; its retail sale seems to be
limited to the neighborhood of the factories. Of these there
are three, the two others being at Yokohama and Kobe, both
established only last year.
“One large shed is devoted to storing the crushed beans
(kasu) after the oil has been extracted, large piles of which
lie about... The chief use of this at present is for cattle-food;
but it is now to be manufactured into ﬂour, useful for mixing
in various proportions with wheat ﬂour.”
“The daizu [soy] bean has long been known in Japanese
cookery in the form of ‘kiriako’ [sic, kinako] (‘yellow
powder’) to make which the entire bean is slightly roasted
and pulverized; then used for mixing with ﬂour to make light
cakes, for giving savor to boiled rice, etc. The prices are not
yet determined, the cost of manufacture not being known;
but it will be cheaper than ﬂour, as well as more nutritious,
and will help to relieve the scarcity of rice.
“Substitutes: Other products of the bean are: tofu,
the white bean-curd, used universally in Japan and, until
recently, almost absurdly cheap; also used in the forms of
age-dofu (fried in cottonseed oil), yake-dofu (baked) [yakidofu (grilled)], and the curious gori-dofu [kori-dofu], ‘frozen
tofu,’ also called koya-dofu (from koya-san), tofu sprinkled
with hot water, frozen, dried, and cut into small cakes;
miso, the cheap condiment made of daizu beans fermented
with yeast and barley; and soy, Japan’s only sauce. A later
addition to the list has been to-nyu, or tofu-milk [sic, “bean
milk], a very passable substitute for cow’s milk at half the
price; and still more recently tofu-butter. The whole bean,
parched and boiled, is an excellent coffee-substitute, yielding
when parched just to the right degree, much of the aroma of
that fascinating drink without any of its deleterious effects.”
Note 1. This is the earliest English-language document
seen (Aug. 2013) that uses the word “to-nyu” or the term
“tofu-milk” to refer to soymilk; the Japanese word is tônyû.
Note 2. This is the earliest English-language document
seen (April 2013) that uses the term “gori-dofu” or the term
“koya-dofu” to refer to dried-frozen tofu.
“The present demand for been cake in Japan is met
by the three factories of the Suzuki Co. that at Shimizu
supplying central Japan, Yokohama Northern and Kobe
Southern.
“There are several varieties of the bean known as white,
yellow green and black, the ﬁrst two being the most used.
The plant is as yet little grown in Korea and Japan.
“Big Business: The Shimizu factory, which is the
largest of the three, employs about 300 workpeople on day
and night shifts. This new bean-industry is, however, only
the latest among many activities of the Suzuki Co. which
ranks among the great industrial concerns of the world, the
third largest in Japan, standing next to the Mitsui and the
Mitsubishi, and employing a total of over 3,000 clerks and

100,000 workpeople. It deals also in rice, wheat ﬂour, sugar,
sake-brewing, coal, timber, metals, camphor, wool, cloth and
manure besides numerous small lines. It has three dockyards,
at Harima, Toba and another; a coal-mine in Kyushu; copper
mines at Hibi (Okayamaken) Hiroshima (Yamaguchiken)
and Dairi (Fukuoka ken) also mines of zinc and iron; while
its steel works (seikojo) at Kobe are the largest in Japan.”
“Shimizu is well situated for growth being midway
between the ports of Yokohama and Yokkaichi and serving a
prosperous hinterland. Its chief exports are tea and oranges
and its imports coal and timber.” Address: Japan.
684. Gardner, Henry A. 1920. Committee work on
hexabromide test for determining purity of soya bean oil or
linseed oil: Steele or Bailey method. Paint Manufacturers’
Association of the U.S., Educational Bureau, Scientiﬁc
Section, Circular No. 83. 11 p. Jan. [4 ref]
• Summary: This circular begins: “Information has often
been requested as to the best method of determining the
purity of raw soya bean oil and the purity of raw linseed oil.
The iodine numbers of these oils are not always the indices
of their purity.”
“It would appear that such means is now available
with special Hexabromide Tests. These tests measure the
percentage of ether-insoluble brominated products yielded
by the oil in question. Raw linseed oil, for instance, has a
hexabromide number of approximately 44 whereas soya
bean oil has a hexabromide number of usually less than 5.”
Describes the new hexabromide test for determining
the purity of linseed oil and soya bean oil. The section titled
“Preparation of hexabromides” (p. 10) states that “soya bean
oil is a good example” of an oil which contains only a small
amount of linolenic acid.
Note: The title page states that this research is done
in cooperation with the National Varnish Manufacturers
Association. Address: Philadelphia, Pennsylvania.
685. Gardner, H.A. 1920. Livering of paste colors. Drugs,
Oils and Paints (Philadelphia) 35(8):290. Jan.
• Summary: The author, an authority on paints, presented
this paper on 15 Jan. 1920 before the Pennsylvania State
Association of Master Painters at Harrisburg, Pennsylvania.
Mr. Gardner recommends the use of soya bean oil as
a vehicle in which to grind paste colors as a means of
remedying a common shortcoming of colors ground in
linseed oil, namely livering, which is the tendency of some
paints and varnishes to become thick and rubbery (or to gel)
like liver.
“Without pursuing a technical description of the
phenomenon of livering, it is apparent that foots-free and
substantially acid-free oils or thinning liquids should be used
by painters for thinning linseed oil paste colors. Let us also
consider an allopathic treatment even more advanced for
eliminating the livering ailment.
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“The grinding of colors in oil is a difﬁcult task. Each
individual ﬁnd grain of pigment must be thoroughly wetted
with the oil in order to get a smooth paste... Soya bean oil,
for instance, has been found to have a much greater wetting
power than linseed oil, and a color mill running on a soya
paste color can turn out much more wetted color than one
running on a linseed paste.” Typically only small amounts
(about 1%) of soy bean oil are used in the ﬁnal paint; this “is
evidently insufﬁcient to cause any detraction of the drying
powers of the paint.”
“Soya oil also has possibilities as a medium for grinding
red lead.” It gives a soft paste which has excellent keeping
properties.
“In conclusion, it is suggested that manufacturers
produce a line of soya bean oil colors and that painters
become acquainted with these products for their
requirements.”
Note 1. After this lecture it was easier for paint
manufacturers to market colors ground in soya bean oil
rather than the usual linseed oil.
Note 2. Deﬁnition of livering: “The progressive,
irreversible increase in consistency of a pigment-vehicle
combination. Livering in the majority of cases arises from
a chemical reaction of the vehicle and the solid dispersed
material, but it may also result from polymerization of the
vehicle.”
686. Nelson, E.M. 1920. A chemical study of the ether
extracts of soy bean leaves. J. of Industrial and Engineering
Chemistry 12(1):49-50. Jan.
• Summary: “Published with the approval of the Director of
the Wisconsin Agricultural Experiment Station.”
Soya bean leaves do not form an available source of oil
for paint manufacture, since they yield only 3-6% of ether
extract, and the most highly unsaturated compounds in the
extract are not oils, but probably cyclic alcohols (phytosterol
and stigmasterol) and carotin, which do not form a hard
ﬁlm on drying. Address: Univ. of Wisconsin, Madison,
Wisconsin.
687. Satô, Sadakichi. 1920. Daizu tanpakushitsu no kenkyû
oyobi sono kôgyôteki ôyô ni tsuite. IV. [Studies on soybean
proteins and their industrial applications. IV]. Kogyo Kagaku
Zasshi (J. of Chemical Industry, Japan) 23(263):1-25. Jan.
(Chem. Abst. 14:3299). [Jap]
• Summary: Continued from Oct. to Dec. 1919. Soybean
meal may be used to make a mixed phenol-formaldehydeprotein type of plastic.
The English-language abstract of this article is found in
the Sept. 1920 issue of this magazine. Address: Kôgakushi,
Japan.
688. Laucks, I.F.; Banks, H.P. 1920. Pressed soya bean oil.
Cotton Oil Press 3(10):39-40. Feb.

• Summary: “The intention of these notes is to further
a discussion of the methods of evaluating pressed soya
bean oil intended for use for edible purposes. The results
of the meeting of the Soya Bean Oil Committee of the
Society at New York may, however, do away with some of
the difﬁculties under which we are now laboring.” There
is relatively little information available on soya bean oil
because it jumped into prominence during World War I,
when fats were in short supply. There was no opportunity at
that time to improve methods for evaluating its quality. The
authors discuss mainly off-colored soy bean oils (too green,
red, or yellow), and soya bean oil whose free fatty acid
content is too high; it rises during shipping from Asia, and
across America. It rises more during hot weather.
689. Satô, Sadakichi. 1920. Daizu tanpakushitsu no kenkyû
oyobi sono kôgyôteki ôyô ni tsuite. V. [Studies on soybean
proteins and their industrial applications. V]. Kogyo Kagaku
Zasshi (J. of Chemical Industry, Japan) 23(264):109-34. Feb.
[Jap]
Address: Kôgakushi, Japan.
690. Bingham, Albert B. 1920. The use of soya bean oil
in paste colors. Drugs, Oils and Paints (Philadelphia)
35(10):369-70. March. [3 ref]
• Summary: “Inasmuch as no real objection to the use of
soya bean oil as a grinding vehicle for paste colors has been
advanced, and since several speciﬁc advantages result from
its use as such, it seems desirable that every effort should
be made to overcome the prejudice against its use for this
particular purpose.” Address: USA.
691. Satô, Sadakichi. 1920. Daizu tanpakushitsu no kenkyû
oyobi sono kôgyôteki ôyô ni tsuite. VI. [Studies on soybean
proteins and their industrial applications. VI]. Kogyo Kagaku
Zasshi (J. of Chemical Industry, Japan) 23(265):219-36.
March. [Jap]
Address: Kôgakushi, Japan.
692. Graber, L.F. 1920. Soy beans, a self fertilized seed crop
on sandy soils. Hoard’s Dairyman 59(11):679, 691-92. April
2.
• Summary: “To the sand farmers soy beans are proving a
godsend. They grow wherever clover is a failure. They are
not sensitive to soil acidity.” If “you could listen to some
of the stories our jovial ‘Soy Bean Briggs’ has gathered up,
around, in various parts of Wisconsin, you would put him
down as a get-rich-quick promoter sure enough. But here
are some farm fetched facts: Soy beans have produced in
Northern Wisconsin as much as one hundred cold, grey,
jingling dollars an acre and a cash income of from $40 to
$60 acre has not been, during the past year, by any means
unusual and often these proﬁts have accrued on land worth
less than the crop itself...”
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Soys are soil builders, but they must be inoculated. They
grow best, yield best, and pay best on fertile sands. The most
practical way to harvest soy beans for seed is to cut them
with a mower. Early varieties for the far north of the state are
Early Black, Ito San, and Manchu. The Medium Early Green,
Medium Yellow, Elton, Haberlandt, Mongol, and Ohio 9035
ripened 7 to 20 days later than the early varieties. Such
extremely late varieties as Hollybrook and Mammoth Yellow
will only ripen in the southern states.
“Paint companies are ﬁnding soy bean oil a good
substitute for linseed in paint. It is also used in varnishes,
linoleums, and soaps. The by-product, soy bean cake, is a
valuable concentrated feed with 40 to 45% protein.”
Photos show: (1) A six weeks’ growth of soy beans
in rows for seed on a light drift sand. (2-4) Effect of
inoculation on root and top growth of soy beans on a poor
sandy soil, with close-ups of inoculated roots, top growth,
and uninoculated roots. Address: Wisconsin College of
Agriculture.
693. Illustrated World (Chicago). 1920. The soybean as an
aid to the paint manufacturer. 33(2):278-79. April.
• Summary: “The soybean, that useful import from
Manchuria, is proposed as an aid in the present shortage
of linseed oil. Linseed oil, which is of importance in the
manufacture of paint, is derived from the ﬂax plant. In 1919
the crop was below the nation’s needs. Hence, it is highly
expedient at the present time that some other basis be found.
“According to H.A. Gardner, of the Institute of
Industrial Research, Washington, D.C., the oil expressed
from the soybean should not be regarded as a substitute
for linseed, but as a base for certain oil paints, which has
outstanding merits of its own. When the users of paint are
receptive to soybean oil, the consequence should be cheaper
paint.
“Exhaustive tests have been made with oils expressed
from a considerable variety of soybeans. Some of this oil was
used in conjunction with linseed oil in varying proportions;
some was used alone. Some of the paint thus made was used
on panels; structures of full size were also employed to apply
the paint under practical working conditions.
“After a number of years it appears that soybean oil is a
highly desirable paint oil when intelligently handled by the
paint manufacturers.”
694. Laucks’ Note Book. 1920--. Serial/periodical. Seattle,
Washington: I.F. Laucks, Inc. Monthly. Vol. 1. No. 1. April,
1920. *
• Summary: This periodical ceased in March/April 1937.
Address: Seattle, Washington.
695. Mathews, I.J. 1920. Some soybean experiences: Actual
results with an important crop. Successful Farming 19(4):12,
73. April.

• Summary: “The most promising legume that has been
developed in recent years is the soybean. It has been surely
winning a place for itself in the farm rotations of the
cornbelt. We know for a certainty that the crop has made
good in the South where it has become so common that the
oil is often pressed out and used in paints, etc., and we are
reliably informed that the wholesale use of such soybean oil
has made a dent in the use of cottonseed and linseed meal
as concentrated stock feeds, as the residue is used in this
manner.
“In this article, I shall not use the customary way of
treating yields but will give speciﬁc instances. The usual
way, in fact, the bulletin way, is to say that ‘soybean yields
will run from ﬁfteen to thirty bushels per acre.’ I feel safe
in saying, however, that when grown on the soil which
is frequently used for soybeans, the yield is more often
under ﬁfteen bushels than over it. Soy beans are frequently
relegated to worn and worthless ﬁelds and high sand and
for this reason, but little is known concerning their average
yields when grown on the best of land.
“Lloyd Madaus, an Indiana farmer, this year had
fourteen acres and from this area he threshed three hundred
and one bushels [of soybeans], making a yield of twenty-one
and a half bushels to the acre. These were threshed with the
ordinary threshing machine,...”
Discusses costs, yields and proﬁts with reference to
the actual experiences of various farmers. Address: Pulaski
County, Indiana.
696. Satô, Sadakichi. 1920. Daizu tanpakushitsu no
kenkyû oyobi sono kôgyôteki ôyô ni tsuite. VII. [Studies
on soybean proteins and their industrial applications. VII].
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan)
23(266):321-42. April. [Jap]
Address: Kôgakushi, Japan.
697. Satô, Sadakichi. 1920. Daizu tanpakushitsu no kenkyû
oyobi sono kôgyôteki ôyô ni tsuite. VIII. [Studies on
soybean proteins and their industrial applications. VIII].
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan)
23(267):425-39. May. [Jap]
Address: Kôgakushi, Japan.
698. Hale Co. (The). 1920. Oriental beans, soy-bean oil:
Importers all varieties (Ad). Bean-Bag (The) (Lansing,
Michigan) 3(1):85. June.
• Summary: A ¼-page ad. “Specialists in beans, peanuts and
oil seeds. 202 Tacoma Bldg., Tacoma [Washington]. Main
ofﬁce: 99 Marion St., Seattle.
Head ofﬁce: 16 California St., San Francisco. Branch
ofﬁce: Kobe, Japan. Address: San Francisco, California.
699. Laucks (I.F.), Inc. 1920. Chemists: Samplers, graders,
inspectors (Ad). Bean-Bag (The) (Lansing, Michigan)
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3(1):85. June.
• Summary: A ¼-page ad. “Specialists in beans, peanuts and
oil seeds. 202 Tacoma Bldg., Tacoma [Washington]. Main
ofﬁce: 99 Marion St., Seattle.” Address: Washington.
700. Satô, Sadakichi. 1920. Daizu tanpakushitsu no kenkyû
oyobi sono kôgyôteki ôyô ni tsuite. IX. [Studies on soybean
proteins and their industrial applications. IX]. Kogyo Kagaku
Zasshi (J. of Chemical Industry, Japan) 23(268):527-43.
June. [Jap]
Address: Kôgakushi, Japan.
701. Los Angeles Times. 1920. Hercules powder works to
be huge oil plant. Margarine, soap and other products to be
made and vast stock herds fattened: Millions involved. July
23. p. II1.
• Summary: “The corporation, to be known as the Great
Western Oil Company, will take over and convert the
Hercules Powder Company’s plant at San Diego and will
manufacture there cottonseed oil, cocoanut oil, soy bean oil,
margarine, soap, and by-products.” There will also be a giant
cattle-feeding yard, with a capacity of 7,000 head of stock,
to be “fattened on cottonseed cake and the other products
manufactured at the plants.” “This plant was built during the
war for the manufacture of explosives from kelp,...” but it
was closed shortly after the war. “The factory is situated at
Chula Vista, on San Diego Bay,” on 22 acres of land. “It is
served by its own wharf and the main line of the Arizona and
Eastern Railroad” giving it direct communication with the
Orient and “with the cotton and cattle producing sections of
the Imperial Valley and Arizona.”
702. Gardner, Henry A. 1920. Hexabromide test for
determining purity of linseed oil. Paint Manufacturers’
Association of the U.S., Educational Bureau, Scientiﬁc
Section, Circular No. 99. 16 p. July. [5 ref]
• Summary: “A new method for determining the
hexabromide value of linseed oil having been worked out by
Dr. Steele and Mr. Washburn of the Bureau of Standards, and
a modiﬁcation of this method by Mr. Bailey, it was the desire
of the sub-committee to determine their value and whether
fairly close checks might be obtained with these methods
when followed by various operators. Accordingly, samples of
the following oils were sent out to the sub-committee for this
work:” Of the seven samples, four were linseed oil and three
were soya bean oil.
This work appears to be partly about adulteration.
“Information has often been requested as to the best method
of determining the purity of raw soya bean oil and the purity
of raw linseed oil... Raw linseed oil, for instance, has a
hexabromide number of approximately 46 whereas soya
bean oil has a hexabromide number of usually less than 5.”
Includes the directions sent to the members of the subcommittee for using (1) the Steele & Washburn test, and

(2) Bailey’s modiﬁcation of the Steele & Washburn test.
Also: The results (p. 13) obtained by the various observers
in using these tests for linseed and soya bean oil, plus their
comments.
Finally, a table (p. 16), provided by Mr. Herbert S.
Bailey and Mr. Baldsiesen of the Experimental Station,
E.E. du Pont, de Nemours & Co., gives the iodine and
hexabromide numbers of soya bean, tung, and linseed-soya
bean mixtures.
Note 1. “National Varnish Manufacturers’ Association
(Co-operating).”
Note 2. This is the earliest document seen (Dec. 2003)
concerning du Pont in connection with soy. Address:
Chairman, American Society for Testing Materials, Subcommittee III of Committee D-1.
703. Matieres Grasses (Les) (Paris). 1920. A propos des
graines de Soja [Concerning soybean seeds]. 12(148):561415. Aug. 15. [16 ref. Fre]
• Summary: A two-page summary of information on
soybeans from 16 sources, most of them in French. Soybeans
are widely used in Manchuria and Japan. Soybean seeds
from Cambodia and lower Laos are superior to those from
Manchuria. A table gives the composition of three soybeans
from Laos, Tonkin, and Manchuria. Soybeans in IndoChina and their use during World War I in England and
France. Vegetable milk made by Li Yu-ying in France. A
table gives the composition of three soybeans from YunNan, Tonkin (Lang-Son), and Tonkin (Delta). Mr. Fr. de
Roux recommends that soybean be more widely used in
France and its colonies. Summarizes soybean research in
Connecticut and New Jersey, and soybean production and
yields in Ohio. More than 500 soybean varieties have been
tested in the USA; the yellow varieties generally work best
for human foods, oil and ﬂour, while the brown and black are
used for animal feeds. In 1917 cotton seed mills also used
soybeans grown locally or in Manchuria. Milk made from
soybeans is similar to animal milk and can be used to make
cheeses. Soybean oil is used in the USA and England for
making paints, but of greatest interest is its use in margarine
and other food uses. In Japan, a society was founded with
capitalization of 100,000 yen to extract soy protein for use as
a substitute for celluloid. Conclusion: “In view of these many
uses, it seems interesting to us to pursue in our colonies some
cultural trials with this interesting legume. Could it perhaps
be developed in certain temperate regions? É.D.W.”
704. Rindl, M. 1920. Vegetable fats and oils. IV-V. Semidrying oils. Soy bean. South African J. of Industry 3(6):51831. June; 3(8):742-49. Aug. [29 ref]
• Summary: These are 2 installments of a series of articles
on vegetable fats and oils, forming a Report to the Advisory
Board of Industry and Science on Vegetable Oils, Fats, and
Waxes. Soybeans are considered among the semi-drying
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oils. Contents of Part I: Introduction. Early [soybean]
experiments in South Africa. Botanical characters. Varieties.
Germination. Inoculation. Technique of inoculation. Soy
beans as a rotation crop for maize. Comparison of soy beans
and cowpeas. Storage of seed. The soy bean as human food.
Vitamines. Soy-bean [food] preparations: Soy-bean milk,
soy-bean curd [tofu], the soy bean as a vegetable (baked,
boiled, roasted, green beans [green vegetable soybeans],
soy-bean pulp (kara)). Soy-bean meal [soy ﬂour and its
uses]. Fermented soy-bean products: Fermented boiled beans
(natto), ripened vegetable cheese (miso), the Chinese paste
chiang, soy-bean sauce (shoyu).
Contents of Part II: Oil content of seed produced in
South Africa. Quality of oil from South African beans.
Extraction of oils. Nature and composition of soy-bean oil,
and methods of treatment. Uses of the oil. Soy beans as
forage. Enemies of the soy bean. Method of shipment from
the East.
“The ﬁrst systematic trials [with soy beans] were
initiated about 1903 at Skinner’s Court, on the Springbok
Flats, and at the Natal Experiment Farms, Cedara, Weenen,
and Winkle Spruit. These latter were continued until the
season 1910-1911 when the ﬁeld trials referred to above [by
the Transvaal and Natal Departments of Agriculture] were
carried out by the Department of Agriculture in conjunction
with Messrs. Lever Bros. and a large number of farmers” (p.
519).
The best yields during the 1910-11 season at the three
Natal Experiment Farms were: At Cedara: Haberlandt 2,000
lb/acre. Winkle Spruit: Mammoth Yellow 1,191 lb/acre.
Weenen: Mammoth Yellow 1,400 lb/acre.
“Method of shipment from the East. The beans are
shipped in bags, vessels are well dunnaged, and a large
number of wooden pipe ventilators are placed in the ships’
holds to keep the cargo from getting heated. The beans, on
a long voyage from Eastern Asia to Europe, being liable to
sweat, are sometimes dried before shipment.”
Tables show experimental yields and chemical
compositions of soy beans from different countries and soyrelated products. A diagram (outline-form) shows the various
ways in which plants and seeds of soy beans are utilized.
Note: This is the earliest English-language document
seen (April 2013) that uses the term “soy-bean curd” to refer
to tofu. Address: Ing. D., Prof. of Chemistry, Grey University
College, Bloemfontein [Orange Free State, South Africa].
705. Satô, Sadakichi. 1920. Daizu tanpakushitsu no kenkyû
oyobi sono kôgyôteki ôyô ni tsuite. X. [Studies on soybean
proteins and their industrial applications. X]. Kogyo Kagaku
Zasshi (J. of Chemical Industry, Japan) 23(270):811-30.
Aug. [Jap]
Address: Kôgakushi, Japan.
706. Carroll County Citizen-Times (Delphi, Indiana). 1920.

Carroll county center soy bean industry in U.S. Sept. 11. p. 7,
col. 3. Saturday.
• Summary: “’Soyland,’ the farm of Taylor, Noah, and F.E.
Fouts, in Carrollton township, was the scene, Friday, of the
ﬁrst annual national meeting of soy-bean growers... There
were one thousand in attendance and every part of Indiana
was represented. There are 400 soy-bean growers in Carroll
county and this section is known as the center of soy-bean
production in the United States. The program consisted of
talks on the methods of sowing, harvesting and marketing
soy beans and the standardization of varieties. Taylor Fouts
served baked and parched soybeans to the crowd. They were
shown to be good to eat, as well as being good for silage and
fertilizer. Soy bean oil is said to be as good as linseed oil in
paint and is also used instead of olive oil in salad dressing.
Taylor Fouts has been growing soy beans since 1902 and is a
pioneer in this work.”
“Plans were made for a similar gathering in 1921,
which may be sent to another state, as the ﬁrst one was
held in Indiana. The meeting Friday was arranged by W.A.
Ostrander, of the soils and crops department at Purdue, and
County Agent A.L. Hodgson in co-operation with Fouts
Brothers.”
707. Div. of Research, Bureau of Foreign and Domestic
Commerce. comp. 1920. Trade of France in vegetable oils
and vegetable-oil materials. Commerce Reports [USA]
(Daily Consular and Trade Reports, Bureau of Foreign
and Domestic Commerce, Department of Commerce)
23(222):1353-55. Sept. 21.
• Summary: Statistics are given in a table for French imports
and exports of various vegetable oils for the years 19171919. Palm oil, at 52,272,609 lb, was the leading import in
1919; 223,326 lb of it were exported. Olive oil (pure) was
1919’s leading export at 5,388,704 lb; 121,605,075 lb of it
were imported.
The ﬁgures for soya-bean oil imports are divided into
(1) those for the manufacture of soap (1,722,234 lb in 1919,
and 89,948 lb in 1918, and 422,181 lb in 1917) and (2) those
for other uses (6,751,808 lb in 1919, and 410,056 lb in 1918,
and 2,211,665 lb in 1917). Soya-bean oil exports of all kinds
were very small: 34,612 lb in 1919, and 1,764 lb in 1918,
and 51,588 lb in 1917.
For oil-bearing materials, the leading import in 1919
was peanuts (500,067,214 lb shelled and unshelled imported,
1,803,583 lb shelled and unshelled exported.) The leading
1919 export was palm nuts (2,508,394 lb; 117,943,454 lb
imported).
The import ﬁgures for soya beans were 164,022 lb in
1918, and 5,695,143 lb in 1917; the exports were 27,788 lb
in 1919, and 2,205 lb in 1918, and 220 lb in 1917.
708. Maruyama, Yojiro. 1920. [Plastic material from soy
bean]. Japanese Patent 37,159. Sept. 24. (Chem. Abst.
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15:3730). [Jap]*
709. Satô, Sadakichi. 1920. Daizu tanpakushitsu no kenkyû
oyobi sono kôgyôteki ôyô ni tsuite. XI. [Studies on soybean
proteins and their industrial applications. XI]. Kogyo Kagaku
Zasshi (J. of Chemical Industry, Japan) 23(271):905-10.
Sept. (Chem. Abst. 14:3299). [Jap]
Address: Kôgakushi, Japan.
710. Hayward, William Henry. Assignor to Adanac Ltd.
1920. An improved tyre ﬁlling composition and process of
manufacturing the same. British Patent 175,389. Application
date: 12 Nov. 1920. 5 p. Complete left: 17 June 1921.
Complete accepted: 13 Feb. 1922.
• Summary: “These oils have their varying physical
characteristics, viz. soya bean oil is a natural drying oil
having an iodine value of over 120...”
“The following is an example in which an oil mixture is
used which has yielded good results:
“12 lbs. of rape oil having an iodine value approximately
100.
“12 lbs. of soya bean oil having an iodine value
approximately 120.
“12 lbs. of calcined. magnesia.
“6 ozs. of venetian red.
“5 lbs. 1 oz. of sulphur chloride.
“In the foregoing example the iodine value of the
mixture is approximately 110.” Address: Secretary, Adanac
Ltd., 18, Dashwood House, New Broad Street, London.
711. Rusk, E.W. 1920. Soy beans. Transactions of the
Horticultural Society of Central Illinois 54:298-309. Nov.
19. For the year 1920.
• Summary: Contents: Introduction. History. Soil
adaptations. Inoculation. Seed bed, time of seeding and
manner of seeding. Rate of seeding. Harvesting and
threshing. Yield. Uses for which soybeans are grown: Seed
(“at usual prices seed production pays well”), hay, forage.
Protein supplement. Silage. Soil improvement. Soiling crop.
Oil and soybean meal production. Human food. Varieties:
For seed production, hay varieties, early maturing varieties.
Concerning oil and meal: “The extraction of oil from
soybeans is becoming a rather important industry. The oil
is used in the manufacture of paints, varnishes, linoleums
and soap. The meal resulting from this extraction... makes a
valuable fertilizer of high nitrogen content.”
There follows a question and answer session with Mr.
Rusk, Mr. Funk [probably Eugene D. Funk of Funk Bros.
Seed Co.], and Mr. Mann participating. Mr. Rusk generally
answers questions. Mr. Mann, in a long statement, says:
“I had 57 acres of soys. They threshed out 54 bushels.”
Address: Farm Advisor, Adams County, Illinois.
712. Heinrich, Richard. 1920. Verfahren zur Herstellung von

Kaltleim [Process for the manufacture of cold glue]. German
Patent 377,838. Nov. 30. 2 p. Issued 28 June 1923. [Ger]
• Summary: Note: Soy is mentioned 3 times in this patent in
the forms “Sojabohnen” (soybeans) and “Sojabohnenmehl”
(soybean meal). Address: Dipl.-Ing., Suedende, Berlin.
713. Bean-Bag (The) (Lansing, Michigan). 1920. Soya bean
oil trade big. 3(6):50. Nov.
• Summary: “Tacoma, Washington–Importation of soya bean
oil from the far east through Puget sound ports has reached
such proportions that both in Seattle and Tacoma port
commissions and private companies have erected special
huge tanks to handle the trade. A few years ago soya bean
products were a novelty in commercial circles here.
“Soya bean oil is used in the manufacture of soap, paint,
varnish and toilet preparations and a residue is sold as food
for cattle. Most of the oil comes from Kobe, Japan. It is
brought here in old kerosene cans or in wooden receptacles
and is shipped east in tank cars.”
714. Adolph, W.H.; Wu, C.M. 1920. Additional notes on
soy bean products. National Medical J. of China (Shanghai)
6(4):231-33. Dec. [2 ref. Eng]
• Summary: Tables give the following nutritional analyses
of soy bean products purchased in the streets of Tsinan: Dry
soy bean curd (salted or unsalted). Soy bean sprouts. Soy
bean curd (86.4% water or 83.0% water; some is coagulated
with gypsum (pinyin: shígao) and some with lu (nigari); in
Shantung, soft tofu made with gypsum is called “southern
tofu.”). Ash of soy bean curd. Soy bean cake (“the press cake
remaining after the expression of soy bean oil.” Employed as
a fertilizer and cattle feed, it contains 5.3 to 5.8% moisture,
39.1 to 39.8% protein, and 10.7 to 10.9% fat). Address: Lab.
of Chemistry, Shantung Christian Univ.
715. Bailey, Herbert; Baldsiefen, Walter D. 1920. The
detection of oils other than linseed in paints by means of
the hexabromide number in fatty acids. J. of Industrial and
Engineering Chemistry 12(12):1189-94. Dec. [2 ref]
• Summary: The most common substitutes for linseed oil
are soy bean oil, ﬁsh oil, and ting oil (which is also used
to supplement linseed oil). Table III shows that the authors
found the iodine number of soy-bean oil to range from 133.2
to 133.5. The hexabromide value averaged 6.0% (range: 4.2
to 7.5%).
But the real test of the hexabromide method is lies in
its application to the analysis of commercial paints. Table
IV shows that the addition of substitutes to linseed oils can
be detected with a fair degree of accuracy and can also be
determined quantitatively. The assumption is that the average
linseed hexabromide value is 42 and that of soy bean is 6.
Conclusion: The proportion of linseed oil in a mixture
of linseed oil with soy-bean, tung, or ﬁsh oils, can be
determined much more closely by means of the hexabromide
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value than by the iodine value of that mixture. Address:
Experimental Station, E.I. du Pont de Nemours and Co.,
Henry Clay, Delaware.
716. Battle, John Rome. 1920. The handbook of industrial oil
engineering: A reference book of data, relating to lubrication
and industrial oils, including tables, general oil information,
engineering and industrial requirements, for the use of...
Philadelphia, Pennsylvania and London: J.B. Lippincott Co.
viii + 1131 p. Illust. Index. 20 cm.
• Summary: A table titled “Trading units” (p. 240) shows the
units (gallons or pounds) in which various oils and fats are
bought and sold. Soya bean oil is traded in pounds.
In the section on “Vegetable and seed oils” is a
subsection (p. 255) which reads: “Soya bean oil.–Soy or
soya bean oil is a member of the group of ‘drying’ oils, and
resembles the properties of linseed and other drying oils
more closely than peanut, cottonseed or similar semi-drying
oils.
“It is eaten in China and Asia, and when well reﬁned is
bland.
“In general, cottonseed mills can handle soy beans with
little or no change of equipment. Soy Bean Oil is generally
not reﬁned when to be used for paint-mixing and industrial
requirements. It must be reﬁned and deodorized before being
suitable for food.”
A table titled “Some typical tests and characteristics of
fatty oils” list four constants for “Soya bean” oil: Gravity–
Baumé 21.5, saponiﬁcation value 191/192, iodine number
124/141, and color (pale yellow to green).
The section on “Types of binders” (and core oils) (p.
620) states: “The best-known liquid binder for cores is said
to be pure linseed oil. Owing to the high price of this oil, it
is the general practice to substitute for it a product composed
of part linseed oil and the remainder consisting of a cheaper
vegetable oil, a mineral oil, and in some oils a resin or ﬁsh
oil.”
“Some of the oils used for core oil, blending or straight,
are: Linseed, soya-bean, ﬁsh, corn, mineral, cottonseed, tar
oil, resin oil, china-wood, etc.”
Note: This is the earliest document seen (Oct. 2017)
concerning the use of soya bean oil as a core oil or binder [in
foundries, with sand].
The section titled “Soap making” (p. 876) states: “Soya
bean fatty acids are used as a substitute for olive oil foots,
and are said to be about as good, except where color is
important.”
Also discusses: Hydrogenation (p. 244). Peanut oil (p.
253-54, 264; “Cold-pressed oils” are said to be superior in
ﬂavor for salad oils). Sesame oil (p. 255; the seed is known
in Mexico as “Ajoujoli”). Hempseed oil to replace linseed oil
in printing inks (p. 815).
John Rome Battle was born in 1889. Address:
Consulting Engineer, J.R. Battle Co., Philadelphia,

Pennsylvania.
717. Choson Unhaeng. comp. 1920. Economic history of
Manchuria. Seoul, Chosen: Bank of Choshin. x + 303 p.
Illust. Portraits. Folded color map. 20 cm.
• Summary: A digital version of this book is available on
HathiTrust. The word “soya” appears on 19 pages: p. 146
(7 times), 137 (5 times), 138 (4 times), p. x, p. 142, 145 (3
times), p. 72, 138, 140, 148, 216, 303 (2 times), p. vi, 18, 52,
124, 134, 144, 217 (1 times each).
In the chapter on Agriculture (p. 124-60), the long
section on “Soya beans” appears on pages 137-148. In this
section the terms “bean cake” and “bean oil” appear many
times. A large table (p. 147-48) shows the export of soya
beans, [soya] bean cake, and [soya] bean oil from Dairen,
Newchwang, and Vladivostok from 1908 to 1917.
The term “bean cake” or “bean cakes” appears on 26
pages: p. 144 (4 times), p. 18, 19, 142, 183, 184 (3 times),
20, 28, 140, 143, 186, 187, 215, 216, 218 (2 times), p. vii,
137, 138, 147, 148, 177, 186, 219, 224, 294, 299 (1 time
each).
The word “soy,” referring to soy sauce (Japanese shoyu)
appears only on p. 142, where we read: “(6) Uses of Beans,
Bean Cake, and Bean Oil in the Far East: (a) Beans: Perhaps
the Japanese are the greatest consumers of beans in the world
as an article of diet. Every morning they take soup made of
miso which is prepared from beans. For the seasoning of
their food they seldom use salt, using instead bean sauce,
the chief ingredients of which are beans and salt. Thus the
Japanese eat beans in one form or another at least three times
a day. An extensive use is also made of beans by the Chinese,
who make them into the Chinese paste chiang which they
habitually eat with ﬁsh, meat, and vegetables. But the more
expensive Chinese soy, which corresponds to the Japanese
shoyu, is only used by wealthy families and restaurant
keepers, and is not consumed by the very poor. Another
product of beans which is widely used in both Japan and
China is tou-fu [tofu, doufu] or bean-curd.”
“(b) Bean oil is used extensively in cooking. Although
it is inferior to rape and sesamum oils for this purpose, these
oils cannot compete with it in point of price; the recent
advance in price, due to the foreign demand, may however–if
sustained, as seems certain–go far to change the positions
of the oils relatively to each other. In spite of its unpleasant
characteristic odour and unpalatability, the poorer classes in
China consume it in its crude state, but among the rich it is
boiled and allowed to stand until it has become clariﬁed.
“As a lubricant bean oil is used for greasing axles and
parts of the native machinery in use in the arts and crafts.
Other uses in South China are for the making of waterproof
cloth, and paper umbrellas and lanterns, and the oil is also
mixed with lacquer for the manufacture of varnish and
printing ink.
“(c) Bean Cake: Bean cake, which is but the residue
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after the oil has been expressed from the beans, was of
comparatively little value to the Manchurian farmers, who
used to feed their stock with it, before the discovery of its
great value as a fertilizer. First in the sugar plantains in the
provinces of Fukien and Kwangtung [southeast China], and
then in the plantations in Java and the South Sea Islands,
it was used as a fertilizer, and for centuries it has been an
important article of trade with those places. But the great
importance it has since attained in Manchuria’s foreign trade
dates from the conclusion of the Sino-Japanese War, when
it began to be exported to, Japan for use in the paddy ﬁelds
there. Soon it was found that it possessed fertilizing qualities
superior to those of the ﬁsh manure of past ages which,
containing too high a proportion of oil for the purpose for
which it was used, was liable to breed insects hurtful to the
crops, and so great grew the demand for it in Japan that the
relative position of the oil and the cake was changed at one
time, the cake becoming the principal product and the oil a
by-product, though the tendency now is for the oil to regain
its former position, owing to the growing demand for it in the
Western markets. The results of the analyses made of bean
cake in three different places show the following chemical
composition.” Analyses were conducted by: (1) Government
laboratory, Japan. (2) Agricultural Institute, Scotland. (3)
South Manchuria Railway Co. Composition: Water 11.0 to
15.3%. Albuminoids [proteins] 42.1 to 45.2%. Fat 5.2 to
9.6%.
“The Chinese farmer does not yet use bean-cake in his
rice ﬁeld, and in Manchuria it is only used for vegetablegrowing. Thus Japan owes much to Manchurian bean-cake
for the productiveness of its naturally sterile soil.
“As cattle feed bean cake is used in Manchuria for
horses and mules–only, however, when very hard work is
being done, and is mixed with bran and kaoliang stalk. Its
use as cattle feed in Japan still belongs to the experimental
stage. Two novel uses of soya beans have been discovered by
Mr. Suzuki of the Central Laboratory of the South Manchuria
Railway Company. The one is the making from it of a new
sort of paint, named Solight, and the other, a chemical
composition called Tantalse, which imparts its waterproof
characteristic to the cement, mortar, or concrete with which
it is mixed, or to paint upon which it is applied. The merits
of Solight are enumerated thus: it may be applied as it is;
it dries quickly, that is in about half an hour; it has no bad
odour like paint; its easy combination with any color; its
cheapness.
“Beans are also used in soap-making, and there are
already several soap factories in Dairen which use beans
as the chief material. The uses of beans are studied by
many Japanese institutions and individuals, and many new
discoveries have been made; indeed there seems to be no end
to their uses.”
718. Fryer, Percival J.; Weston, Frank E. 1920. Technical

handbook of oils, fats and waxes. 2 vols. [3rd ed.].
Cambridge, England: University Press. See vol. 1, p. 121-22.
Soya bean oil. The Cambridge Technical Series. [4 ref]
• Summary: Volume 1 is titled “Chemical and general.” In
Section IV, “Classiﬁcation of oils, fats, and waxes, under
Glycerides, Chapter 7 is titled “Vegetable drying oils.”
Section 112 (p. 121-22) is about “Soya bean oil.” Contents:
I. General and analytical: Character: Colour, odour, stearine.
Special tests: None. Physical and chemical data: Speciﬁc
gravity, solidifying point of fatty acids, refractive index,
solubility (true valenta, alcohol reagent), iodine value
(Bromine thermal test, Maumené, Livache), saponiﬁcation
value, insoluble bromide value, acid value, unsaponiﬁable
(per cent.), chemical composition, adulteration.
II. Technical: Source. Content of oil in seed. Method of
obtaining the oil. Reﬁnement (method of reﬁning: Use of
caustic soda for reﬁning and Fuller’s earth for bleaching).
Properties and uses.
Concerning adulteration: It is not commonly practiced,
since the price of soya bean oil is generally below that of
other oils. Cotton seed oil is easily detected by the Halphen
reaction, and linseed oil by its higher iodine value and higher
insoluble bromide value.
Concerning uses: “The oil became popular as a
soap-making material at a time when Cotton seed and
Linseed were high in price. It is an ideal oil for soft-soap
manufacture, having all the virtues of Linseed oil, and
yielding a soap of a ﬁrmer texture.
“Both the oil and the hardened fats produced from it are
used in large quantities for edible purposes. It is also ‘boiled’
for use in paints, usually together with linseed oil, and can be
employed as a substitute for the latter in ‘linoleum.’
“On deglycerination, the soya bean fatty acids are
usually green in colour, yielding however a yellowish brown
soap or saponiﬁcation with alkalies.” Address: 1. F.I.C.
[Fellow of the Inst. of Chemistry], F.C.S., Chief Chemist
and Director, Yalding Manufacturing Co. Ltd., England; 2.
Head of the Chemistry Dep., the Polytechnic, Regent St. W.
[London].
719. Gardner, Henry A. 1920. Papers on paint and varnish
and the materials used in their manufacture. 1845 B St.,
N.W., Washington, DC. 501 p. See p. 9-29, 64, 90, 96, 140.
Illust. Index. 23 cm. [1 ref]
• Summary: “In the present work the author brings up to
date the series of technical papers which he has prepared
as circulars of the Educational Bureau of the Paint and
Varnish Manufacturers Association of the United States,
since January, 1919, covering researches in the technology
of paint and varnish.” From the preface. Chapter 1, “Resume
of soya bean oil investigations” (p. 9-28), states that “Soya
bean oil has become one of the staples of the paint trade.”
Contains material reprinted from Circular 50 “Soya Oil in
Paints”; Circular 63 “Legitimization of Soya Bean Oil”;
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Soya Bean Oil in Paste Colors, an article presented by the
writer before the Pennsylvania State Association of Master
Painters, Jan. 15, 1920; Circular 60 “Changes in Oil Upon
Storage”; extracts from address by L.P. Nemzek before
the Mississippi Cottonseed Crushers’ Association at New
Orleans, Louisiana, as reprinted in Circular 37 (June 1916).
Speciﬁc information on soybeans is found on the following
pages: Soya bean oil in paints (p. 9-11). Soya bean oil in oil
colors (p. 10, 17). Analysis of chemical composition of soya
beans, soya bean cake (p. 12). Analysis of soya bean oil (p.
12-13, 15, 25). Production of soya bean oil (p. 12, 21). Soya
bean oil and lead or manganese drier, drying tests and heat
tests (p. 14-15). Legitimization of soya bean oils (p. 16).
Soya bean oil in red lead (p. 19). Crushing of soybeans (p.
23). Production of soybeans (p. 26-27). Uses of soya bean oil
(p. 27). Driers for soya bean oils (p. 29).
Chapter 2, “Driers for soya bean oil” (p. 29-41) gives
the results of laboratory investigations on the most efﬁcient
driers for soybean oil. Chapter 5, Changes in oils upon
storage, p. 60-70. Table 27 (p. 64) shows the results of oil
tests with soybean oil in 1911-1919. Table 35 (p. 90) gives
constants for various oils (including linseed oil and soya
bean oil) used in 1920 tests by the Bureau of Standards.
Table 36 (p. 93), titled “Heat test on tung oils” includes
mixtures of different percentages of tung oil and soya bean
oil. The conclusion of Chapter 7 (p. 95) states that using
a revised testing method, tung oil containing “as low as 5
per cent soya bean oil can be differentiated from pure tung
oil. The use of this test with revisions noted is therefore
recommended to the paint and varnish industry for the
examination of tung oil.”
Chapter 8, “Hexabromide test for determining purity
of linseed oil” (p. 96-110) describes a new method of
determining the purity of raw soybean oil and raw linseed
oil by the Steele and Washburn method and Bailey’s
modiﬁcation of it, as forwarded to Subcommittee III on the
Testing of Paint Vehicles (see p. 96-97). Table 97 in Chapter
8 (p. 110) gives the “Iodine and hexabromide numbers of
soya bean, tung and linseed-soya bean mixtures. Chapter 11,
Fume loss in boiling oils, p. 138-40. Table 45 (p. 140) shows
the speciﬁc gravity of soybean oil, the percentage weight
loss and the percentage volume loss in processing. Also
discusses: Alfalfa seed oil (p. 69). Hempseed oil (p. 63, 66).
Linseed oil (p. 13). Peanut oil (p. 69). Perilla oil (p. 69, 140,
237).
A photo (p. 6) shows the members of the Educational
Bureau of the Paint Manufacturers Association of the United
States, and National Varnish Manufacturers Association
(co-operating). All are dressed formally, in coats and ties;
some are holding straw hats. Eight men are seated and eight
are standing behind them. No individual names are given.
Address: Director, Scientiﬁc Section, Paint and Varnish
Manufacturers’ Assoc. of the United States, etc.

720. Page, Thomas Walker; Lewis, D.J.; Culbertson, W.S.;
Costigan, E.P. 1920. Survey of the American soya-bean
oil industry. Washington, DC: U.S. Government Printing
Ofﬁce. Prepared by the United States Tariff Commission and
printed for use of Committee on Ways and Means, House of
Representatives. 22 p. 24 cm.
• Summary: One of the most important early documents
about soya-bean oil in the United States.
Across the top of almost every page is printed “Tariff
information survey.”
Contents: Summary. Summary table. General
information: Description, uses, methods of production
(domestic production and consumption), domestic exports,
foreign production and international trade, imports, prices,
competitive conditions, and tariff history. Production
in the United States (alternative). Imports by countries.
Imports for consumption (soya bean oil cake). Domestic
exports. Prices: Soya bean oil (Dairen, Manchuria), soya
bean oil (New York), soya bean oil cake (Dairen). Rates of
duty. Miscellaneous: Consumption of fats and oils in lardsubstitute and soap industries. Consumption of fats and
oils by the oleomargarine industry. Approximate net import
and crush of soya beans in Europe, 1908-1913. Imports
and exports of soya beans–International trade. Imports and
exports of soya bean oil–International trade. Foreign exports
from the United States Domestic soya-bean oil production,
imports for consumption, domestic exports and value of
imports for consumption for the calendar years 1910-1920
(p. 8). (2) Soya-bean oil production in the United States in
pounds, 1914, 1916-1919 (p. 16). (3) Soya-bean oil imports
by countries 1912-1920. Statistics on quantity and value of
imports to the USA from Belgium, England, China, Japan,
Canada, Manchuria, all others (p. 16). (4) Revenue on soyabean oil imports for consumption, 1910-1920 (p. 17). (5)
Revenue on soya bean oil cake imports for consumption,
1912-1919. (6) Quantity and value of domestic exports of
soya bean oil for 6 months ending Dec. 31, 1919. Exported
to: Austria-Hungary, Belgium, Denmark, France, Germany,
Italy, Netherlands, Sweden, United Kingdom, Canada, all
other (p. 17). The largest amount was exported to the United
Kingdom. (7) Spot prices of wholesale soya-bean oil at
Dairen, Manchuria, 1918 and 1919. (8) Prices of Manchurian
soya-bean oil in New York, 1913-1919. Data from War
Industries Price Bulletin No. 49. (9) Prices of soya-bean
cake in Dairen, 1918-1919. Data from Manchuria Daily
News. (10) Rates of duty on soya-bean oil, 1883-1913 (p.
18). (11) Consumption of fats and oils by the lard-substitute
industry, 1912, 1914, 1916, 1917. Includes soya-bean oil
and peanut oil. (12) Consumption of fats and oils by the
soap industry, 1912, 1914, 1916, 1917. Includes soya-bean
oil and peanut oil (p. 19-20). (13) Consumption of fats
and oils by the oleomargarine industry, 1912, 1914, 19161918. Includes soya-bean oil and peanut oil (p. 20). (14)
Approximate net import and crush of soya beans in Europe,
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1908-1913. Incl. United Kingdom, Germany, Netherlands,
Denmark. Germany ﬁrst imported soybeans (8,000 metric
tons) in 1909, increasing to 30,000 mt in 1910, then 70,000
mt in 1911, 100,000 mt in 1912, and 110,000 mt in 1913.
In 1913 Germany passed the UK to become the leading
soybean importer in Europe. (15) Exports of soya beans
(international trade), 1911-1918. (16) Imports of soya
beans (international trade), 1911-1919. (17) Exports of
soya bean oil (international trade) 1911-1919. (18) Imports
of soya bean oil (international trade), 1911-1919 (p. 21).
(19) Foreign exports of soya bean oil from the United
States, 1912-1919. Gives quantity and value exported to
Canada, Mexico, British West Indies, Belgium, Netherlands,
Sweden, France, England, Austria-Hungary (p. 22). In 1919,
2,060 pounds worth $258 were exported to Mexico. Note:
This is the earliest document seen (Feb. 2009) that gives
statistics for trade (imports or exports) of soybeans, soy oil,
or soybean meal to Mexico or Central America. Address:
Chairman, U.S. Tariff Commission, Washington, DC.
721. Ubbelohde, Leo. 1920. I. Oele und Fette aus Pﬂanzen.
B. Schwachtrocknende Oele [I. Oils and fats from plants.
B. Semi-drying oils]. In: Leo Ubbelohde & F. Goldschmidt,
eds. 1920. Handbuch der Chemie und Technologie der Oele
und Fette: Chemie, Analyse, Gewinnung und Verarbeitung
der Oele, Wachse und Harze. II. Band [Handbook of the
Chemistry and Technology of Oils and Fats: Chemistry,
Analysis, Extraction, and Processing of Oils, Fats, Waxes,
and Resins. Vol. 2]. Leipzig, Germany: Verlag von S. Hirzel.
p. 137-322. See p. 282-93. Illust. Index. 25 cm. [Ger]
• Summary: No. 182, “Soybean oil (Sojabohnenöl),” has
the following contents: Names: Huile de Soja. Soja bean
oil. Chinese bean oil. Olio di Soia. Introduction: Botanical,
varieties, culture, composition of the beans (2 tables),
lecithin content, urease. Various preparations from soybeans:
European (Sarton powder / Sartonpulver made by Bayer
& Co.; Soyap made by Firma Zinnert), Asian (ﬂour, bread,
milk, cheese, canned / tinned foods, soya sauce {Sojasauce}
and the so-called soya-quark {Sojaquark} [tofu, containing
72.1 to 73.0% water], natto), diabetic bread, soy sauce.
Production of soybean oil. Properties of soybean oil. Use of
soybean oil. Soybean cake (Sojabohnenkuchen, Sojakuchen).
Commerce and trade.
Note: This is the earliest German-language document
seen (June 2016) that uses the word Sojaquark to refer to
tofu.
Also discusses: Sesame oil (p. 196-206). Address: 1.
Prof. Dr., Karlsruhe [Germany].
722. Ubbelohde, Leo. 1920. I. Oele und Fette aus Pﬂanzen.
C. Trocknende Oele [I. Oils and fats from plants. C. Drying
oils]. In: Leo Ubbelohde & F. Goldschmidt, eds. 1920.
Handbuch der Chemie und Technologie der Oele und Fette:
Chemie, Analyse, Gewinnung und Verarbeitung der Oele,

Wachse und Harze. II. Band [Handbook of the Chemistry
and Technology of Oils and Fats: Chemistry, Analysis,
Extraction, and Processing of Oils, Fats, Waxes, and Resins.
Vol. 2]. Leipzig, Germany: Verlag von S. Hirzel. p. 323-440.
See p. 402. Illust. Index. 25 cm. [Ger]
• Summary: Soybean oil is used to adulterate linseed oil (p.
402). Address: 1. Prof. Dr., Karlsruhe [Germany].
723. Morse, W.J. 1921. Re: Soy bean oil. Letter
(memorandum) to Prof. C.V. Piper, Bureau of Plant Industry,
USDA, Washington, DC, Jan. 14. 2 p. Typed, with signature.
• Summary: “Dear Professor Piper: Concerning the request
of Mr. McRae relative to the soy bean and its new products
[such as “oil meal and ﬂour”] as a basis for an industry to be
used in developing a community... Eastern North Carolina
strikes me as one of the best localities for the carrying out of
such an idea. At the present time North Carolina produces
over one-half of the soy bean seed of the United States. The
oil mills of that State have shown in previous years that it
is possible to utilize the soy bean for the production of oil
and meal without any great changes in the cotton oil mill
equipment. In the erection of a community mill no doubt
much could be learned from the experience of the several
cotton oil mills which have utilized soy beans extensively in
the past.”
“From statistics furnished by the Food Administration,
it was shown that soy bean oil is employed very extensively
in the manufacture of lard and butter substitutes and quite
largely in the manufacture of soap and paints. That the
demand for soy bean oil in this country is very large is borne
out by the large importation of the oil from the Oriental
countries.”
Morse attaches a table showing the steady rise of
imported soy beans, soy bean oil, and soy bean meal since
1910. Large amounts of the meal are apparently being used
in the manufacture of feeds. The large quantities of soy beans
are quite likely being used, for the most part, by oil mills of
the Paciﬁc Coast. Morse calculates that the 67,000 bushels
of soy beans imported in 1920 cost about $3.20 a bushel.
“The latest quotations I have of Mammoth Yellow soy beans
in the South show seed in lots of 100-500 bushels at $2.00
per bushel. Therefore, it is quite likely the farmer is getting
somewhere around $1.50-$1.75. With the development of an
oil mill the community is provided with a market that will
undoubtedly aid the soy bean in becoming a staple. Such
a mill should be ﬁtted not only to crush oil but to be in a
position to furnish the meal as a feed. There is no doubt in
my mind that with a little advertising in the dairy regions of
the North that almost unlimited quantities of soy bean meal
would ﬁnd a ready market. Later on possibly a little more
advertising would develop the soy bean ﬂour industry all of
which could be readily handled by the community mill.
“Another factor which might enter into such a
community where soy beans would be largely grown is the
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matter of different varieties seed of which is constantly in
demand for forage purposes. Such varieties as the Virginia,
Wilson-Five, Peking and Sable are varieties which a
community might handle and be counted upon as a reliable
source of seed of these varieties.
“At the present time I do not think that suggestions as
to other soy bean products would be feasible. The oil and
oil meal appears to me to be the one best thing for such a
community.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
724. Adkins, Dorothy Margaret. 1921. The soya-bean
problem. Science Progress (London) 15(59):445-51. Jan. [9
ref]
• Summary: This is a popular article. Contents: Introduction.
Practical applications of the bean: Food uses include
Tofu, or bean cheese (Japanese), Miso similar to chiang
(Chinese), Shoyu (Japanese) and chiang-yu (Chinese), Natto
(Japanese), whole dry soya-beans, soya-beans canned as
a green vegetable (see description below), vegetable milk,
soya-beans roasted, ground and used as a coffee substitute
in Switzerland and the USA, soya ﬂour, soya in diabetic
diets and macaroni. Utilisation of soya-bean oil: In Italy,
China, Manchuria. Utilisation of soya-bean cake and meal:
As fertilizer in China and Japan, for feeding stock. Food
value of the bean. The cultivation of the soya bean: China,
Japan, United States, Australia (New South Wales), South
Africa, West Indies, British East Africa, West Africa, Burmah
[Burma], England.
“In Japan beans are germinated until the sprouts are
about ﬁve inches long, and eaten with vinegar; beans,
germinated and treated with brine, have also been noted in
Spain.” Note: It is not stated clearly that these beans in Japan
or Spain are soya beans.
“Soya-beans may be cooked and used in the same way
as haricot-beans, and may also be picked when young and
treated like green peas, in which condition they may be
canned.”
“In South Africa success has been achieved in growing
the plant; in 1910 the outlook was so hopeful that a project
for constructing oil mills was suggested. Unfortunately the
bean was not taken up by farmers, who preferred to cultivate
maize, as it was an easier crop to produce. Thus no extensive
culture of the bean was attempted, and the subject was
dropped.
“In other parts of the Empire, for example the West

Indies, British East Africa and West Africa, trials of soyabeans have proved successful, but in no district have
promising early experiments been followed by tests on a
larger scale.”
“In certain parts of India, for example Burmah, soyabeans are grown on a large scale and are consumed by the
natives.”
Note: “Lower Burma is a historical region, referring to
the part of Burma annexed by the British Empire after the
Second Anglo-Burmese War, which took place in 1852...
Lower Burma was centered at Rangoon, and composed of
all of the coast of modern Burma, and also the lower basin
of the Irrawaddy River, including Prome. The area was also
known as British Burma” (Source: Wikipedia, Oct. 2010).
Address: Royal Holloway College, London.
725. Meekins, Lynn W. 1921. Favorable outlook for
American trade in Manchuria. Commerce Reports [USA]
(Daily Consular and Trade Reports, Bureau of Foreign and
Domestic Commerce, Department of Commerce) 24(41):98393. Feb. 18. See p. 989-91.
• Summary: “The South Manchuria Railway Co., the largest
purchaser of American products, proposes to spend more
than $200,000,000 gold upon improvements and extensions
of its enterprises within the next ﬁve years... In spite of
Japan’s special advantages in Manchuria there is an excellent
opportunity for the marketing of many lines of American
goods,...” Manchuria is made up of three provinces having
an area of some 365,000 square miles.
“American trade with Dairen–Dairen versus
Vladivostok: The share of the United States in the trade
of Dairen is much larger than that shown by the Maritime
Customs statistics, owing to the extensive shipments of
goods to and from the United States credited to Japan as the
country of immediate destination and origin. The direct trade
between Dairen and the United States exceeded $38,000,000
in 1919, of which imports [to Dairen] comprised two thirds
and exports one third.”
“As between Dairen and Vladivostok, at present a
greater risk is involved in using the Vladivostok route. Costs
of handling cargo at that port are higher than at Dairen;
there is no market at Vladivostok itself for produce shipped
there, wharves and warehouses are inadequate, and shipping
services are irregular. Until these conditions are improved
Dairen will probably continue to handle most of the exports
of Manchurian products, as well as the imports of American
goods for sale in Manchuria.
“If Vladivostok were made a free port and provided with
facilities which Dairen now enjoys, full advantage could be
taken of it as a real open door to Manchuria. Vladivostok,
rather that Dairen, offers the more promising outlook to
American ﬁrms seeking non-Japanese business in Manchuria
and eastern Siberia.”
“It is estimated that 2,500,000 tons of soya beans are
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produced annually in the three Provinces of Manchuria. The
wheat and millet crops generally approximate 1,000,000 tons
each. The Japanese ﬁrm of Suzuki & Co. has sold 100,000
tons of Manchurian wheat to the United Kingdom and
50,000 tons to Italy during the last few months.”
“The products of the soya bean include bean curd [tofu],
ﬂour, milk, cheese, soy sauce, oil, and cake. The Chinese are
concerned chieﬂy with the food products mentioned and the
Japanese use large quantities of the cake for stock feed and
fertilizer. The United States is the principal purchaser of the
oil, a substitute for cottonseed and linseed oil employed in
the manufacture of soap and paint and also as a lubricant.”
“How bean trade is conducted: In Tiehling and Sunkiatai
(Fengtien) and Kwanchengtze (Kirin) there are about 300
Chinese wholesale bean companies whose capital averages
from $100,000 to $200,000 Mukden currency. Four Chinese
banks–the Bank of China, the Bank of Communications,
the Government Bank of the Three Eastern Provinces, and
the Hsing Yeh Bank of Mukden–negotiate loans upon the
joint guarantee of two of these companies without security;
other Chinese banks require in some cases that the beans
be pledged. Such loans are for three months or six months,
sometimes one year, and the rate of interest has been less
that 10 per cent. The Japanese banks lending money to
bean dealers are the Yokohama Specie Bank and the Bank
of Chosen [Korea], the former issuing Newchwang notes
and the latter gold notes. It is estimated that between 60
and 70 per cent of the loans made by the Japanese banks
is to Chinese and between 30 and 40 per cent to Japanese
companies.
“The bean business may be said to commence in
September, when buyers visit the producing districts and pay
from 10 to 20 per cent of the stipulated price in advance. To
the towns mentioned above, from 1,000 to 2,000 cartloads
of beans are brought daily from November to January.
The average price during the past two years has been $2
Mukden currency per 27 catties (36 pounds), exclusive of the
production tax and the cost of transportation to Dairen and
Newchwang. Mukden currency–that is, small coin dollars–
exchanges for Mexican dollars at an average value of $1.40
to $1. At the present rate they are equivalent to about 40
cents in United States currency.
“Owing to the lack of good roads in Manchuria the
beans must be carried to the market centers during the winter
months, when the ﬁelds and streams are frozen. By March
the crop has been collected and stored and exports become
most active.
“Through the system of mixed storage, the South
Manchuria Railway Co. has effected a great improvement in
the handling of beans. When brought to the railway stations
the beans are examined and graded according to quality and
size. A certiﬁcate issued to the depositor entitles him to draw
from the mixed-storage depot at Dairen or Newchwang an
equivalent amount of beans of the same quality and size. The

bags used in packing are also examined, and when the grade
of bags deposited and that of the bags delivered is different
the loss or gain thereon is adjusted by paying to or collecting
from the depositor the difference in value. The new system
saves the railway the trouble of transporting and storing each
consignor’s cargo separately. It also saves the shipper from
the risks attending delay in transportation and from searching
for his goods after they have arrived at their destination.
“Production of oil: The 60 bean mills at Dairen
produce daily nearly 400 tons of oil and 3,700 tons of cake.
Newchwang and Harbin are next in importance as oil-mill
centers. The most widely used method of production is the
expression system, by which one picul (133.33 pounds) of
beans yields about 12 pounds of oil and 122 pounds of cake
(in two equal pieces of 61 pounds each). By the chemical
extraction system one picul of beans yields an average of 17
pounds of oil and 116 pounds of meal. The speciﬁc gravity of
the oil is from .922 to .930.
“Sapan-wood, hemp seed, sesamum, and bean oil
are being used by the Manchuria Paint Factory in Dairen,
organized in February, 1920, with a capital of 1,000,000
yen, to manufacture paints for the South Manchuria Railway
Co. and for various markets. The daily output is about 7,000
pounds, or 250 tins containing 28 pounds each. The colors
produced include white, ‘iron rust’ red, and brown.
“The Japanese initiated the export trade in soya
beans from Manchuria and developed the business to its
present proportions. These middlemen, conversant with
oriental ways, studied occidental needs and learned enough
about western business methods to deal successfully with
American and European ﬁrms. their strong position is due
to their control of railways, their banking connections, their
oil mills, and, in general, their special organization in South
Manchuria for handling the business. Eventually it may be
possible by exporting beans and oil through Vladivostok
for Chinese sellers and American buyers to deal directly
with each other. Meanwhile the most effective methods to
be employed involve the development of selling and buying
organizations able to cope with the situation now existing.”
“About two thirds of the population of Manchuria is in
the Province of Fengtien, which composes, in general, South
Manchuria.” Address: Trade Commissioner, Peking.
726. Agricultural News (Barbados). 1921. The soya-bean
problem. 20(492):73. March 5. [4 ref]
• Summary: Begins by summarizing articles from three other
publications on the importance of having root nodule bacteria
in the soil if the soybean plants are to bear root nodules and
give a good yield of soybeans. Concludes by summarizing
the many uses of the soybean, especially in Japan and China,
including vegetable milk, oil, meal, and non-food industrial
uses, as in the manufacture of linoleum, explosives, waterproof goods, rubber substitutes, and printing inks. “If
vegetable milk is kept for several days, it turns sour, and can
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be used as butter milk. One ﬁrm in England is engaged in the
production of a vegetable condensed milk, which is prepared
from soya beans.” Address: Barbados, West Indies.
727. Morse, W.J. 1921. Re: Article on “Soy Bean Oil May
Prove an Industry in the Future.” Letter (memorandum)
to Prof. C.V. Piper, Bureau of Plant Industry, USDA,
Washington, DC, March 21. 3 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Piper: With regard to the
attached under [?] article, “Soy Bean Oil May Prove an
Industry in the Future”, will say that at your suggestion I
have rewritten the article. I have this matter up so that I
might get some information from oil mills and importer
regarding the present situation of the soy bean and its
products. As far as I have been able to ﬁnd, no soy beans
have been crushed in the United States during the past two
years. This refers to both domestic and imported soy bean
seed.
“With regard to Dr. Taylor’s question on the importation
of soy bean oil for 1920, will say that the ﬁgures given in
the news letter were obtained from the Commerce Reports.
Relative to the difference in the statistics as given by Senator
Stevens [?], February 24, will say that the difference [?]
to our ﬁgures for the year ending June, 1920, and those of
Senator Stevens for the calendar year of 1920.
“As to the average price of oil, about 12¢, will say that
even at this price it would hardly render the soy bean crop
proﬁtable to grow in this country for crushing...
“Very truly yours, Agronomist.”
“Soy Bean Oil Production: The large annual
importations of soy beans and its by-products, oil and
meal, and the rapidly increasing acreage of soy beans in
this country, would seem to indicate the possibilities of
a future industry for domestic grown soy beans. For the
year ending June 30, 1920, 4,022,552 pounds of soy beans
valued at $213,693,195, 195,773,594 pounds of oil valued
at $25,235,590 and 16,273,785 pounds of cake valued at
$408,695 were imported. Soy bean oil suitable for various
commercial purposes is used principally in the manufacture
of lard and butter substitutes and soaps and to some extent of
many grades of paint. The cake is used in the manufacture of
cattle feed and has become quite popular in the Paciﬁc Coast
States.
“Soy bean oil was ﬁrst manufactured from imported
beans about 1911 by oil mills on the Paciﬁc coast and from
domestic grown beans in North Carolina in 1915. According
to available Census statistics, no soy beans were crushed
for oil in this country in 1919 or 1920. The failure of a soy
bean industry to become established may be ascribed to
the prevailing high price of seed due to the rapid increase
in acreage which has taken practically all domestic grown
seed. With the large acreage devoted to soy beans, it might
be assumed that a large production of seed would result

in a large surplus of seed and correspondingly low prices
Under such conditions oil mills would be in a position to
crush domestic grown beans proﬁtably. As yet, however, the
soy bean in looked upon in the United States primarily as a
forage crop. The extensive production of seed is conﬁned to
only a few localities. In many states, especially north of the
cotton belt, from 75 to 95 per cent of the soy bean acreage is
utilized for pasture, ensilage and forage.
“With the present low prices of oil and cake and the high
price of domestic grown seed, oil mills are not in a position
to crush soy beans proﬁtably. The soy bean is now on an
established footing throughout the eastern half of the United
States and is a staple crop in many sections, especially
the Southern States. The production of soy beans as an oil
seed will undoubtedly be conﬁned to the cotton producing
states. Although the crop will probably never attain such
importance as cotton, it will be raised on a large or small
scale with respect to the local conditions, proximity to oil
mills, and the farm uses to which it is put.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agronomist [Forage Crop
Investigations, Bureau of Plant Industry], USDA,
Washington, DC.
728. Locke, Joseph Albert. Assignor to Chester Samuel
Hathaway. 1921. Improved covering or coating materials
and processes of making the same. British Patent 160,801.
Convention date (USA): 24 March 1920. 6 p. Application
date (in UK): 24 March 1921. Complete not accepted. 1
drawing.
• Summary: This invention relates to the production of
paints, ﬁre-proof materials and the like. The object is to
produce highly resistant coating materials. Coating formulas
are given for particular objects or materials, such as shingles,
a truck, a smoke stack, iron, etc.
“As a marine coating, I may make composition
containing:
“70 gals. water gas tar of the same grade,
“20 gals, menhaden oil, crude,
“5 gals. soya bean oil,
“5 gals. of any drier,
“30 lbs. of resinate of manganese,
“5 gals. naptha or benzine,
“100 lbs. of the ‘special pigment,’
“When these materials have dissolved, I may add
thereto any desired quantity of other colors, linseed oil being
omitted.
Soya bean oil is also used in formulas for coating
canvas, caulking seams or cracks of ships, insulating paint,
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insulating material in paste form, a heat and cold retaining
covering, etc. Address: Both: 50 Congress St., Boston,
Suffolk Co., Massachusetts.
729. Bean-Bag (The) (Lansing, Michigan). 1921. Bean trade
reports from the Orient. 3(10):34. March.
• Summary: Source: Commerce Reports. Discusses the
effects of World War I on the trade of soya-beans, soya-bean
oil, and [soya] bean cake from Manchuria.
There was a decline in shipments of soya bean oil due
to “the high rate of exchange in Dairen and the low rate of
exchange between the United States and Europe.” Much
of the oil imported from Manchuria “by the United States
was shipped to Europe in the form of sauces, etc. Moreover,
when the armistice was declared, large stocks of soya-bean
oil were accumulated in the United States.
“Bean oil and bean cake industries: At present there
are 20 bean-oil mills in Antung, with an estimated total
capital of $1,077,000 and a daily capacity of 22,100 bean
cakes (weighing about 62 pounds each) and 160,251 pounds
of bean oil. These mills employ 1,100 men, paying to the
great mass of laborers an average monthly wage of $8.60
with food and lodging and to some of the expert workmen
operating hydraulic presses, etc, as much at $36.40 per
month with food and lodging.
“At present there are 20 [soya] bean-oil mills in Antung,
with an estimated total capital of $1,077,000 and a daily
capacity of 22,100 bean cakes (weighing about 62 pounds
each) and 160,251 pounds of bean oil. These mills employ
1,100 men, paying to the great mass of laborers an average
monthly wage of $8.00 with food and lodging and to some
of the expert workmen operating hydraulic presses, etc. as
much at $36.40 per month with food and lodging.
“Of the 20 mills operating in 1919, 2 were equipped
with locally-made hydraulic presses and the remainder with
native hammer and wedge presses and hand-operated screw
presses. All the mills are equipped with steam or oil driven
rollers for crushing beans, most of the engines being of
Japanese make with a few large engines of English make.
The new mills are obtaining equipment in Darien from a
Chinese machine shop which specializes in bean-oil presses
and allied material. Until the world trade in vegetable oils
has settled into its new post-war channels, there is small
likelihood of supplanting present equipment in Antung mills
by more modern machinery.
“Bean cake as fertilizer: The local bean-oil market was
greatly stimulated by the war; and while local trade will
probably suffer a setback from post-war readjustments,
the trade in bean cake seems more certain, as Chosen
(Korea) and Japan are using increasingly large quantities for
fertilizing rice ﬁelds, the high prices for rice strengthening
this demand. In urging its use by farmers, the Japanese
Government estimates that Korea’s rice output may be
increased 40 per cent, thus assisting materially in solving

Japan’s food problem.”
730. Muggia, Alberto; Gasca, Enrico. 1921. Il latte vegetale
di soia nell’alimentazione e nella terapia delle malattie
gastro-enteriche dei bambini [Soymilk for feeding and
treating infants with gastro-enteric illnesses]. Gazzetta degli
Ospedali e delle Cliniche 42(30):356-58. April 14. [10 ref.
Ita; eng]
• Summary: Discusses soybean milk in feeding and in
the treatment of gastro-enteritic illnesses in infants. “A
suspension of soy-bean ﬂour (farina di soja) can be prepared
which is stable, and which has a nutritive value closely
approaching to that of cow milk. Comparative analyses
are given. To prepare a liter of ‘vegetable milk,’ 150-160
gm of the beans are steeped in tepid water for 12-24 hours,
which causes considerable swelling. They are then carefully
crushed, l liter of water is added, little by little, and the whole
then boiled 15 minutes, and ﬁltered through sterilized gauze,
forming a white emulsion. If the taste is not agreeable it can
be improved by the addition of a small amount of real milk.
The suspension coagulates under much the same conditions
as real milk, and similar precautions in its handling must be
observed. Figures are given showing marked improvement
and gain in weight of infants in whose diet the suspension
was substituted wholly or in part for true milk. This was
especially noticeable in gastrointestinal disorders, or where
human or cow milk was not well tolerated. ‘What is most
important from our point of view, is that the soy-bean milk,
in the cases observed by us, shows itself to be more easily
tolerated than the milk of animals, and sometimes more
easily than human milk. The experiments will be continued
on a larger scale and under more exact biochemical control,
and we believe that we shall be able to show that in many
affections of the digestive system of infants where there
is evidence of intolerance toward animal milk, we shall
be able to substitute the soy-bean milk wholly or partially,
not only without inconvenience, but with improvement in
the local condition of the digestive organs, and improved
general conditions of the child.’ The use of soy-bean ﬂour in
preparing food for diabetics, industrial uses of the oil, and of
the ‘vegetable casein’ (la caseina di soja) are also suggested.
References to the literature are given.”
Note 1. This is the earliest Italian-language document
seen (Dec. 2015) that uses the term caseina di soja to refer to
isolated soy protein.
Note 2. This is the earliest Italian-language document
seen (Aug. 2013) that uses the term latte vegetale di soja or
the term latte de soia to refer to soymilk. As of Aug. 2013
latte di soia is the modern Italian term for soymilk. However,
the term latte di soia appears only once in this article; the
term latte di soja is used more than 10 times. Address: 1.
Prof., Docente Clinica Pediatrica Università di Torino; 2.
Dott., Direttore Generale del Dispensario per lattanti di
Torino. Both: Torino, Italy.
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731. Fryer, Percival J. 1921. Substitutes for linseed oil in the
paint industry. Chemical Age (London) 4(98):496. April 30.
• Summary: “The recent phenomenal fall in the price of
linseed oil down to a level which is actually below the prewar average has for the time shelved the consideration of
substitutes...” Yet it is generally agreed that a substantial
price rise must eventually take place. “When this occurs the
question of possible alternatives for linseed oil in the paint
and varnish industries will be once again to the fore as in
prewar times.
“It has been customary in some quarters to regard
linseed oil as the oil par excellence for paint and varnish
manufacture, and to a certain degree this view is fully
justiﬁed.”
Yet “for some classes of work linseed oil, by itself, is
inferior to certain other oils and mixtures of such oils with
linseed.” One such oil is Menhaden oil, made from a ﬁsh. Its
advantages are discussed
“Other oils are also held to effect a similar improvement,
notably Soya oil, Lumbang oil and Perilla oil. The ﬁrstnamed oil would have been very largely employed in the
paint industry during the war years had its use not been
ofﬁcially restricted to edible products owing to the scarcity
of oils for margarine manufacture. When suitably treated,
Soya oil may be made to dry almost as quickly as boiled
linseed oil. The raw oil is preferably ﬁrst blown and then
given a heat treatment, and a very successful drier had been
found composed of manganese, lead and cobalt linoleates
having approximately metallic contents of 0.03 per cent.,
0.02 per cent. and 0.01 per cent., respectively.”
Also discusses Chinese wood (tung) oil and oiticica oil.
Note: The latter, pronounced oi-chuh-SEE-kuh, is
made from a Brazilian tree–Licania rigida. It is a drying
oil obtained from the kernels of the fruit of the oiticica tree,
similar to tung oil in many properties, and used chieﬂy in
varnishes, paints, and printing inks. Oiticica oil ﬁnds limited
use as a substitute for tung oil or linseed oil when the price
of either of these products prohibit their use. Oiticica oil is
much darker in color and is susceptible to transforming into
a pasty, semi-solid state at room temperature. This requires
heating prior to use. Address: F.I.C. [Fellow of the Inst. of
Chemistry].
732. Dickver, E.R. 1921. Hydrogenation of oils in Japan.
Commerce Reports [USA] (Daily Consular and Trade
Reports, Bureau of Foreign and Domestic Commerce,
Department of Commerce) 24(114):972. May 17.
• Summary: “The hardening of ﬁsh and vegetable oils by
hydrogenation is a comparatively recent industry in Japan,
having been started in 1912, with one factory under foreign
management. Originally the industry was intended to furnish
hardened oils for soap making, but... there is now a small
surplus for export.”

Eight plants in Japan now hydrogenate oils; their
combined capacity is 62 tons per day. “The raw materials
used by most of these plants are whale and ﬁsh oils, although
a few also harden vegetable oils (principally coconut and
soya bean), or ﬁsh and vegetable oils mixed.”
The future depends on the soap industry (both toilet
soaps and laundry soaps), which has tripled in size during the
past 10 years.
733. Goslings, Nicolaas. 1921. A process for the puriﬁcation
of oils and fats. British Patent 167,463. Convention date
(Holland): 3 Aug. 1920. 2 p. Application date (in UK): 22
June 1921. Patent of addition to No. 167,462. Convention
date (Holland): 3 Aug. 1920. Complete accepted: 10 Aug.
1922. [1 ref]
• Summary: This process enables the production of rather
hard soaps from liquid fats and oils. The “fats and oils
are puriﬁed by the neutralisation of the free fatty acids
with alkali-earths, hydroxides of metals and other bases in
combination with the addition of some soluble salt to the
alkalies in such quantity as is necessary to nearly saturate the
water used for dissolving or suspending the alkalies, which
form insoluble soaps with the fatty acids;...”
Example 3: “10,000 kg. of soyabean-oil with 3% of free
fatty acids and 50 kg. of fatty acids from tallow are mixed
with 118 kg. of baryta (Ba(OH) 2) and 120 kg. of warm
water. The mixture is stirred with the addition of 15 kg. of
potassium chloride until all free acids have been neutralised
by the baryta, the ordinary temperature being-maintained,
after which the procedure followed is the same as for the
other examples except that after drying the temperature is
raised to about 80-130ºC.” Address: Berg, en Dalscheweg
104, Nymegen, Holland.
734. Bonney, R.D.; Whitescarver, W.F. 1921. The direct
identiﬁcation of soy-bean oil (Letter to the editor). J. of
Industrial and Engineering Chemistry 13(6):574. June. [1
ref]
• Summary: Dated 18 March 1921. “To be able to detect
adulteration of linseed or chinawood oils with soy-bean oil
would be a great satisfaction and help to paint and varnish
chemists. Numerous methods have been tried with only
partial success. The most recent suggestion coming to our
attention was that of Charles. A. Newhall, appearing in This
Journal, 12 (1920), 1174.
“This test depends on the formation of a lemon-yellow
emulsion when a chloroform solution of soy-bean oil is
shaken with a solution of uranium nitrate and a little gum
arabic.
“The tests run in this laboratory show that while it is true
that soy-bean oil gives this lemon-yellow emulsion, the same
color is also given by linseed oil. Chinawood oil does not
show the coloration, but ﬁsh oil produces a slightly yellow
emulsion.
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“It is believed that the proposed test is neither
characteristic of soy-bean oil nor sufﬁciently sensitive to be
of practical value.”
A table titled “Color produced by different oils when
emulsiﬁed with uranium nitrate” shows that soy-bean oil and
linseed oil (3 samples) both give a lemon-yellow emulsion.
Chinawood gives practically white, menhaden (ﬁsh) gives
slightly yellow, and a mixture of 10% soy-bean and 90%
Chinawood gives a very slightly yellow emulsion. Address:
Congoleum Co., Inc., Marcus Hook, Pennsylvania.
735. Davenport, Eugene. 1921. Principal lines of work.
Illinois Agricultural Experiment Station, Annual Report
32:11-19. For the year ending June 30, 1919. See p. 12.
• Summary: The section titled “Agronomy” states (p. 12):
“Some promising new strains of oats, wheat, and soybeans
have been isolated by the ‘pure line’ principle.” Address:
Director of the Station, Urbana, Illinois.
736. Butler, Hugh D. 1921. British palm-kernel and edible
oil industry. Commerce Reports [USA] (Daily Consular and
Trade Reports, Bureau of Foreign and Domestic Commerce,
Department of Commerce) 24(166):338-42. July 19.
• Summary: In 1914 the capacity of the entire British oilseed
crushing industry was about 1,500,000 long tons (of 2,240
lb each) per year. “Under pressure of war demands the
total capacity of British plants gradually increased until it
stands to-day at a ﬁgure somewhere between 2,250,000 and
2,500,00 tons per annum.”
“The total consumption of oils by manufacturers of
soap, paint, linoleum, varnish, lubricants, and burning oils
[for illumination] among the technical trades, and of baking,
frying, and cooking fat and margarine among the edibleoil trades in Great Britain is estimated at 600,000 tons per
annum.”
“British stocks of oil seeds and nuts seldom exceed
supplies sufﬁcient to operate the plants from four to six
weeks.” A table shows that these stocks include 8,000 tons of
soya beans and 3,000 tons of soya bean oil.
Lever Bros. is moving to bulk handling of seeds and
oil, including conveyors, elevators, and improved docks and
warehousing.
“Relative importance of oil and cake: J.W. Pearson,
chairman of the British Oil & Cake Mills (Ltd.), states in a
paper read before the Royal Society of Arts in December,
1919: Up to the outbreak of the war the seed-crushing
industry was carried on in this country principally for the
sake of cake production, because as a nation we were a meatconsuming people, and the principal business of the miller
was to provide material to enable the farmer to turn out meat
and milk. On the other hand the European seed crusher was
in business mainly as an oil producer. There the number of
cattle fed bore a very different ratio to the human population,
and it was the requirements in the shape of oil for direct use

and for the manufacture of edible fats that was really the
basis of the existence of the extensive continental oil-milling
industry.”
A table shows the British oilseed trade in May, and
for the 5 months ended in May. Soya beans are now rather
unimportant compared with cottonseed and ﬂaxseed.
Note: Starting in Sept. 1921, major changes were
made in this periodical. The height of each page increased
to 28 cm. The title changed to Commerce Reports. It was
published weekly rather than daily. The articles / reports
were group by sector; soya beans were in “Foodstuffs.” The
quality, length and detail of the articles decreased markedly.
Warren G. Harding was U.S. president when these changes
took place (from March 1921 to Aug. 1923). Address: Trade
Commissioner, London.
737. Fellers, Carl R. 1921. Soy-bean oil: Factors which
inﬂuence its production and composition. J. of Industrial and
Engineering Chemistry 13(8):689-91. Aug. 21. [13 ref]
• Summary: Discusses the physical and chemical
characteristics of soy-bean oil, the oil and protein content of
various soy-bean varieties, and the effect of date of planting
upon the composition and maturity of the beans. Table III
lists the varieties tested. In descending order of average
oil content they are: O’Kute (25.6% oil / 35.7% protein),
Manchuria (23.2% / 36.9%), Auburn (21.6% / 40.0%),
Manchu (21.6% / 40.5%), Ohio 9035 (21.5% / 37.3%),
Guelph (21.2% / 38.1%), Black Eyebrow (20.2% / 38.7%),
Medium Yellow (19.6% / 39.3%), Early Brown (19.5%
/ 40.3%), Haberlandt (19.2% / 38.3%), Ogema (19.1% /
37.9%). Swan (19.1% / 42.5%), Ito San (19.0% / 41.4%),
Edna (19.0% / 39.8%), Wilson (18.8% / 37.3%), Manhattan
(18.5% / 37.9%), Peking (17.9% / 37.3%), Baird (17.9%
/ 43.0%), Amherst (17.5% / 43.6%), Hollybrook (17.2% /
40.8%), Habero [Habaro] (17.2% / 41.4%), Cloud (17.0%
/ 42.0%), Ohio 7046 (17.0% / 40.1%), Arlington (16.7% /
43.4%), Tarheel (16.1% / 39.0%), Ebony (14.6% / 43.6%).
For each variety is also given: Number of samples tested,
color [of seed coat], color of oil, and drying power of oil.
The amount of oil in the 26 different varieties of soy
beans varies considerably, from 14.6% in Ebony to 25.6%
in O’Kute; the oil content is inﬂuenced by the length of the
growing season, the date of planting, and the time required
to reach maturity. The protein content ranges from 35.7% in
O’Kute to 43.6% in Amherst and Ebony.
There is also a considerable difference in the color and
drying properties of the oils derived from different varieties
of beans; generally, the dark-colored beans yield oil of rather
poor drying power. The oils obtained from the 26 varieties
of beans had the following characteristics: Speciﬁc gravity
= 0.922-0.926; index of refraction at 25ºC = 1.5720-1.4750;
acid value = 0.2-2.6; saponiﬁcation value = 190-195; iodine
value = 123.2-132.3. Address: National Canners Assoc.,
1613 L.C. Smith Bldg., Seattle, Washington.
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738. Western Electric Company, Inc. 1921. Liquid coating
compositions. British Patent 191,422. Application date: 5
Sept. 1921. 3 p. Complete accepted: 5 Jan. 1923. [1 ref]
• Summary: “This invention relates to liquid coating
compositions which may be employed in the manufacture
of varnishes, impregnating compounds, lacquers, enamels,
japans, and the like.
“Soya” is mentioned only once in this patent and in
passing: “In referring to vegetable oils or fatty oils, all oils
which will, upon saponiﬁcation yield one or more fatty acids,
are included. Some of the oils which have been used are:
Chinese wood oils, corn oil, castor oil, linseed oil, soyabean
oil, rapeseed oil, sesame oil, cotton-seed oil, and peanut oil.”
Address: 463 West St., New York City, NY.
739. Grinenco, Ivan; Capone, Giorgio. eds. 1921. Produits
oléagineux et huiles végétales: Etude statistique sur leur
production et leur movement commercial [Oleaginous
products and vegetable oils: Statistical study on their
production and trade]. Rome, Italy: Institute Internationale
d’Agriculture, Service de la Statistique Générale. xxxii +
421p. See p. XX-XXI, 140-41, 144-47, 442-43, 480-81. Sept.
15. Index in front. [Fre]
• Summary: In Sept. 1921 the IIA (Institute Internationale
d’Agriculture) published this monograph in French. Two
years later, by popular demand, an updated English-language
edition was published. Contents: Introduction. Northern
hemisphere: Europe, America, Asia, Africa, Oceania
(Hawaii, Guam). Southern hemisphere: America, Asia,
Africa, Oceania. Recapitulative tables of commerce, 191019. Note 1. All import and export statistics are given in
quintals. 1 quintal = 100 kg.
The soybean (introductory information, p. xxii-xxiii,
xxxii). Northern hemisphere–Europe. Germany (imports of
soybean and soy oil 1910-14, p. 4). Denmark (production
of soy oil in 1917, p. 17; imports and exports of soybeans
and soy oil 1910-19, p. 18-20). France (imports and exports
of soybeans and soy oil 1910-19, p. 28-31). Great Britain
and Ireland (treated as one country; imports, exports, and
reexports of soybeans and soy oil 1910-19, p. 32-35).
Norway (imports of soybeans 1910-19, p. 47). Netherlands
(Pays-Bas, imports and exports of soybeans and soy oil
1910-19, p. 49-52). Romania (In 1915 production of
soybeans on 3 hectares was 3,600 liters). Russia (in Europe
and Asia, imports of soy oil 1909-17, p. 70-71). Sweden
(imports and exports of soybeans and soy oil 1910-19, p. 7476).
Note 2. This is the earliest document seen (Oct. 2015)
that gives soybean production or area statistics for Eastern
Europe.
America: Canada (imports of coconut, palm, and soy
oil {combined} for the production of soap {in hectoliters}
1915-19, p. 88-89). Cuba (various attempts have been made

to introduce the soybean, p. 94).
United States (area and production in 1909 {659 ha},
then from 1917-1920, p. 97-98). An overview of soybeans
in the USA (p. 103, 105) states that the soybean, known
in the USA since 1804, has become of great economic
importance during the past few years. It is becoming
popular mainly as a forage plant, but also for its seeds, for
extraction of oil, and for making other products. Statistics
have been published regularly since 1917. The census for
1909 showed 659 hectares cultivated in soybeans. During
the years from 1917 to 1919 the cultivated area surpassed
60,000 ha. The three main states for soybean cultivation are
North Carolina, Virginia, and Mississippi, which in 1919
cultivated respectively 33,185, 12,141, and 3,238 hectares;
this was almost 75% of the total cultivated to soybeans in the
USA. In 1910, the seeds were used for the extraction of oil
in the USA, and for the ﬁrst time the seeds were imported
from Manchuria. In 1915, domestically grown soybean were
used as a source of oil. This industry is developing rapidly,
because the extraction of the oil is easily adapted to existing
facilities that press oil from cottonseed and linseed. A table
(p. 106) shows production of 16 vegetable oils in the USA
from 1912 to 1917. Soybean oil production (in quintals) has
increased from 12,537 in 1914, to 44,996 in 1916, to 190,843
in 1917. Figures are also given for peanut oil, sesame oil,
etc. Other tables (p. 108-10) show imports, exports, and
reexports of soybeans and soy oil from 1910 to 1919.
Asia: China (exports of soybeans and soy oil 1910-19,
p. 161-62). French Indo-China (overview, esp. Cambodia
and Tonkin, p. 187). Japan (area planted and production of
soybeans 1877-1919, p. 190; overview, p. 191; production
of soy oil 1909-18, p. 192; imports and exports of soybeans
and soy oil 1910-19, p. 192-93). Korea (area planted and
production of soybeans 1909-1918, p. 194; imports and
exports of soybeans and soy oil 1909-11, p. 195). Formosa
[Taiwan] (area planted and production of soybeans 1901-06,
p. 196; imports and exports of soybeans and soy oil 190917, p. 197. In 1901 10,888 ha produced 8,056,400 liters of
soybeans. In 1904 21,960 ha produced 24,401,700 liters of
soybeans). Note 3. This is the earliest document seen (Jan.
2005) that gives soybean production or area statistics for
Formosa (Taiwan; ceded to Japan in 1895 after Japan won
the Sino-Japanese War).
Kwantung [Kwantung Leased Territory in Manchuria]
(area planted and production of soybeans 1911-17, p. 198. In
1911 14,627 ha of soybeans produced 102,112 quintals. In
1916 29,902 ha produced 153,995 quintals of soybeans).
Africa: Algeria (in recent years, trials have been made to
introduce soybean culture to Algeria, p. 238). Egypt (imports
of soy oil 1919, p. 244-47).
Southern hemisphere–America: (Note 4. Soy is
not mentioned at Argentina, Brazil, or any other South
American country). Asia: Netherlands Indies. (A) In Java
and Madura, the area planted to soybeans was 162,800 ha
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in 1916, 175,696 ha in 1917, and 157,844 ha in 1918. Gives
imports of soy oil (1,085 quintals in 1914) and exports of
soybeans (46 quintals in 1913) (p. 297-98). (B) In outlying
territories, gives imports of soybeans from 1913 to 1919 (p.
299). Africa: Southern Rhodesia (attempts have been made
to introduce soybeans and several other oil plants from
temperate climates, p. 317). Oceania: Soy is not mentioned
at Australia, New Zealand, British New Guinea, former
German New Guinea [later Papua New Guinea], or any
other country in southern Oceania. (p. 297). Recapitulative
tables–Imports and exports from 1910-1919. Soybeans, p.
368-69. Peanuts, p. 370-75. Sesame seeds, p. 376-79. Palm
fruits (Amandes de palme, from which palm oil is obtained),
p. 392-93. Peanut oil, p. 414-17. Corn oil, p. 416-17. Sesame
oil, p. 418-19. Soy oil, p. 420-21. Other oils covered in detail
by this book are: Cottonseed, hempseed, linseed, rapeseed
(colza and navette), poppy (pavot or oeilette), castor, olive,
coconut, palm, and other–non-speciﬁed. Address: 1. Doctor
of Agronomics; 2. Doctor of Economics. Both: IIA, Rome,
Italy.
740. Light of Manchuria. 1921. Present Manchuria and
Mongolia, Series II. No. 14. p. 12-14, 30-31, 46-47. Oct. 1.
• Summary: This article, continued from the September
issue, notes that one of the principal agricultural products of
Manchuria and Mongolia [probably Inner Mongolia] is soya
beans. “Yellow (Soya) Beans belong to the most common
species. They contain a good percentage of oil and are also
good as an article of food and also for the expression of
oil. The Manchurian (Soya) Beans have become widely
known all over the world. Hitherto they used to be used by
Manchurian inhabitants as a food-stuff and for the expression
of oil as a source of light. The residue left after oil was
obtained served as cattle feed. Since the residue popularly
known as Bean Cake came to awake demand in Japan as
fertilizer, and Bean Oil began to be exported to the Western
countries as industrial material, a marvellous development
has been noted in the cultivation of Soya Bean. This belongs
to only a recent date...
“The Chinese not only use Beans and Bean Oil in their
daily cooking, but also tofu (bean curd palatable also to the
Western palate and pronounced by the qualiﬁed chemist as
similar in its composition to cow’s milk), miso (an article of
the staple food to both Japanese and Chinese), and soy are
also made from Beans...
“Beans put out in Manchuria and Mongolia are put at
about 20,000,000 koku (1 koku being equivalent to 4.96
bushels), but the outputs are increasing rapidly year by year,
and there is a vast area of territory awaiting cultivation.”
Page 30, under “Manufacturing Industry,” notes that
“Bean milling ranks foremost in manufacturing industry...
Bean milling is best developed at Dairen, which is now
possessed of sixty mills. In the interior of the country, the old
primitive system by which a few head of mules or donkeys

and a few hands do the work of expressing oil from Beans
is still found in vogue. Such is only a domestic bye-industry.
However, such extensive mills as use steam engines and
express oil by hydraulic pressure are mostly found at Dairen.
The Suzuki Bean Mill at Dairen is operated on the chemical
extraction system which is the latest scientiﬁc method. The
round-shaped cake left after the expression of oil weighs 46
kin a piece, which is the standard weight for export cake. In
the ﬁscal year 1919, 19,693,000 piculs valued at 43,029,000
Hk. taels [Haikwan taels] were exported to Japan. Bean
Meal, which is put out at the Suzuki Mill, is good for use as
it is. Bean Cake is used by the Chinese for cattle-feed, and by
the Japanese as fertilizer.”
On pages 46-47 are tables giving exports and imports
at Dairen. The three exports with the greatest value (in
Haikwan Taels) were Bean Cake (36,851,244), Beans (Soya)
(24,750,377), and Bean Oil (17,369,655). Imports included
Miso and soy [sauce] (97,305).
741. North, J.L. 1921. To solve the cost-of-living problem? A
magic bean. Illustrated London News (The). Oct. 8. p. 47677. [1 ref]
• Summary: “The leading article and letter in the Times of
Sept. 28 from its Vienna correspondent about Manna ﬂour,
manna bread, and milk substances made from the Soya bean,
are likely to do good if they help us to realise how much we
are losing by our neglect of this, the most valuable–for the
uses to which it can be put–of all legumes.
“In the letter giving the details of the researches of Dr.
László Berczeller of Vienna, there is no reference to the
fact that these ‘Manna’ or Soya bean products were ﬁrst
made in England before the war. Samples of the ﬂour and
biscuits are to be seen in the cases of the London Institute
of Hygiene, and Manna milk has been for years–and, no
doubt, still is–sold here under the name of ‘Solac’ at a price
considerably lower than that charged for milk by dairymen.
The appearance and rapid rise into importance of the Soya
bean is one of the most remarkable commercial events of
modern times.”
“In 1790 the [soy] bean was brought to Europe when
its cultivation was ﬁrst attempted by Young [Arthur
Young, lived 1741-1820 in England], the father of British
Agriculture, though without success. In 1878 an Austrian
professor, Haberlandt, tried it, but failed [Note 1. Haberlandt
did not fail; he successfully cultivated soybeans in Austria
as early as 1875, and many times thereafter.] When the bean
came here in 1908 there was an immediate rush to grow it
both in Europe and America. Experiments were started by
our Board of Agriculture, the Royal Agricultural Society,
and many semi-public bodies. The early experiments failed
completely, for the reason that they were made with seed
whose climatic origin was unknown, as well as the orthodox
Chinese methods of growing it. Later, this was remedied...”
By 1918 Europeans were aware of 500 different soybean

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 350
varieties that were growing experimentally at Arlington,
Virginia.
“My interest in the Soya bean began in 1913 with a
visit from an agent of a German cultivator at the ofﬁce of
the Royal Botanical Society at Regent’s Park. He was, he
said, trying to form a syndicate to grow what he called an
acclimatised Soya bean, brought from China in 1910, and
already in cultivation in Germany. He refused seeds for
testing, but sent from Hamburg a plant which had been
carefully cleared of the seed, though the empty pods, nearly
sixty in number, were left. The syndicate never materialised,
and I thought no more of the matter, until later on, whilst
examining the dried plant, I noticed a tiny pod, scarcely
half an inch long, which contained a seed no bigger than a
pin’s head. Going over the plant I found other pods which
evidently had been thought too insigniﬁcant to be of use,
and from these I obtained thirteen seeds. These were sown
in 1914 and resulted in thirteen plants, which produced four
hundred and forty seeds. From thirty-three plants in 1915
one thousand seeds resulted, and in 1916 no less than twelve
thousand. Many experiments as to the value of different
methods of growing them were made in several countries,
and with no less than twenty-one different foreign varieties.
One thing came clear throughout the tests, and that was that
the original variety started with was by far the best. It says a
good deal for German astuteness that they should have gone
to Manchuria and, from hundreds of varieties, chosen the one
best for them and for us.”
The future of the Soya bean in England is uncertain.
“Natural selection helps the plants that mature earliest
produce most seed; those that mature late die out. It is
noticeable that the plants experimented with in England fruit
earlier now than they did at ﬁrst, and this is a very hopeful
sign. Another satisfactory fact is that there is no lessening
in the number of pods produced, but rather a gain. This year
there are plants with three times the number of pods shown
in a photograph of the best German-grown specimen of
1912.”
In China and Japan the Soya bean “enters into the
composition of most dishes, and in one form or another,
as Soy sauce, bean paste, bean cheese, bean curd, bean
milk, bean wafers, bean cakes and confectionery, is used
everywhere. For a hundred years Soy sauce has been
imported–the principal ingredient in the well-known
Worcester [Worcestershire] sauce.”
Apart from its value as a food, it is used in the
manufacture of glycerine, explosives, enamels, varnish,
varnish, waterproofs, linoleum, paints, soaps, celluloid,
printing inks, and as a lubricant.”
Photos (all but #1 by Frank N. Meyer of the USDA)
show: (1) A typical pod from a soya bean plant grown by
Mr. J.L. North at Chiswick, England, in 1921. (2) Two large,
thin “blocks of tofu (bean curd)” on a round, wooden table.
“Soya bean cheese for human food... Ready to be cut up into

squares for sale to the public. Tofu, or Soya bean curd, is
made by adding magnesium or calcium salts (about a 1 per
cent. solution) to hot Soya bean milk; the product is drained
and pressed. (3) “Varieties of soya bean cheese on a bamboo
tray. Tofu, or Soya bean curd, forms the basis of many
fermented, smoked, and dried cheeses in China and Japan.”
(4) “Soya bean cheese [fermented tofu] in preparation: A
pile of wooden trays full of bean curd in a dark room of even
temperature.” (5) “Used by the Chinese as a green vegetable:
A basketful of sprouted soya beans.” (6) Soy bean plant with
leaves, many pods and roots, grown at Chiswick.
Note 2. This is the earliest document seen (March 2002)
written by Mr. J.L. North, the pioneer in cultivating soybeans
in England.
Note 3. This is the earliest English-language document
seen (April 2013) that uses the term “soya bean cheese” or
the term “soya bean curd” to refer to tofu.
Note 4. This is the earliest English-language document
seen (May 2015) that uses the term “magic bean” or with the
term “magic bean” in the title, or that uses the word “magic”
as an adjective to refer to the soybean.
Note 5. This is the earliest English-language document
seen (Jan. 2013) that uses the term “sprouted soya beans” to
refer to soy sprouts.
Note 6. Concerning Arthur Young. He was the author
of many books on agriculture, which were very inﬂuential
in their day. He was an important advocate for the
progressive agricultural practices of his time, advocating
such innovations as the seed drill, improved crop rotations,
the use of marl as fertilizer, and the enclosure of open ﬁelds.
In 1767 he undertook the management of a farm in Essex.
He conducted various experiments and published the results
in A Course of Experimental Agriculture (1770). In 1784
he began the publication of the Annals of Agriculture, a
periodical which was continued for 45 volumes and had
many contributors. Young traveled to France during 1787-89
and in 1792 published an important book about his travels
and observations there. The soybean was ﬁrst grown in Paris,
France, perhaps as early as 1740, deﬁnitely by 1779. So he
may have learned about soybean from fellow agriculturalists
in Paris while on this trip. Address: Curator of the Royal
Botanic Society of London.
742. Hackleman, J.C. 1921. Re: Looking for a speaker on
soybean utilization. Letter to W.J. Morse, Forage Crop
Investigations, USDA, Washington, DC, Oct. 22. 1 p. Typed,
with signature on letterhead.
• Summary: “We are looking for a man who can come to
our Farmers’ Conference as you did last year and talk on the
subject of the ‘Commercial Utilization of Soybeans from the
Standpoint of the Manufacturer or Mill Operator’.”
Hackleman asks Morse for suggestions. How about
“the man who is in charge of the investigational work on
soybeans at the Huntington Factory at Huntington, Indiana...
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I have also had some very ﬁne letters from Mr. David
Wesson, of the Southern Cotton Oil Company, of New York
City, also one of the most interesting letters I secured on
this subject, from Mr. George Aspergren of Aspergren and
Company, Produce Exchange, New York. I am wondering
also what you know of the man who is in charge of this
feature of the Paint Manufacturer’s Association. I used to
know a young man who was with the Mound City Paint
Company of St. Louis [Missouri] when they were doing
considerable work with soybeans.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
743. Satow, Sadakichi. 1921. Researches on oil and proteids
extraction from soy-bean. Tohoku Imperial University,
Technology Reports (Sendai, Japan) 2(2):1-124 (41-164).
Oct. 28 cm. [Eng]
• Summary: Contents: 1. General description of the soybean: The use of the soy-bean (as a food-stuff [shoyu,
miso, tofu, natto], soy bean oil [for the manufacture of
soap, hydrogenated oils, paints, varnishes, oil-cloth, and
rubber substitutes], and bean cake or waste residue from
the manufacture of soy-bean oil [nitrogenous fertilizer, as
a cattle food, Solite–a water-based paint]). 2. Classiﬁcation
and analysis of soy beans and their standardization: By
color, by protein / proteid content, conclusion of analysis
(the best soy-beans are Tsurunoko and Kauro grown in
Hokkaido): Standardization of the raw material, content of
proteids, color of the raw material, moisture, regularity of
the grain, speciﬁc gravity of the soy-bean, impurities. 3.
Microscopical observations of soy-beans: Colour reactions of
cellular substances, distribution of proteids and fatty acids,
distribution of fatty oils. 4. Oil extraction (p. 17): Inﬂuence
of hulls, inﬂuence of moisture, inﬂuence of oxidation,
comparison of the dissolving power of various solvents, to
ﬁnd the best conditions for the extraction of oil by means of
benzine, how to extract the oil technically without denaturing
the proteids and how to remove the retained solvent, on
the apparatus employed in oil extraction, working of the
extracting apparatus, recovery of solvent by application of
the vacuum system, separation of oil from the solvent and oil
reﬁning, reserving the oil-freed soy-bean meal.
5. Isolation of proteids out of oil-freed soy-bean (p. 35):
General discussion, necessary and sufﬁcient conditions for
the extraction of proteids (on the quality of isolated proteids
[plasticity, solubility, coloration], on the purity of isolated
proteids, to obtain a maximum yield).

Note 1. This is the earliest English-language document
seen (Dec. 2015) that uses the term “isolated proteids” (or
“isolated proteid”) to refer to a type of isolated soy protein.
6. The extraction of proteids by means of water (p. 41):
General properties of bean meal, on gummy substances
and their properties (saccharo-colloids, incl. stachiose
[stachyose], araban, galactan; p. 43), quantitative estimation
of water-soluble proteids and carbohydrates, determination
of the volume of water necessary for the extraction of soluble
carbohydrates, relation of the duration of extraction to the
quantity of extractable proteid and carbohydrates, effect
of the process of water-extraction. 7. On the extraction of
proteids by means of alkaline reagents: General properties
of glycinin against alkaline reagents, classiﬁcation of
alkaline reagents, comparisons of dissolving power of
alkaline reacting compounds, relations of the plasticity
and coloration of the proteid to various kinds of extracting
agents, standardization of plasticity of isolated proteid,
on the relations between plasticity and chemical reagents,
comparative experiments relating to the extracting process
by means of sodium sulﬁte and sodium hydroxide.
8. The determination of the concentration, quantity,
and other factors of Na2SO3 [sodium sulﬁte] in the process
of extraction (p. 69): Determination of the concentration of
sodium sulﬁte, the determination of the relation between
the plasticity of the protein and the concentration of sodium
sulphite, to determine the relation between the yield and the
time of extraction, to ﬁnd out the actual yield of proteid,
as well as the volume of sodium sulﬁte solution provided
the bean meal is previously extracted by water, then
extracted with sodium sulphite, conclusion of this chapter. 9.
Extraction of proteids by means of caustic alkalies [alkalis]
(p. 80): To determine the concentration of the caustic soda
[sodium hydroxide] solution, determination of the relation
between the time of extraction and the yield of proteid,
to determine the volume of caustic soda, the systematic
extraction of proteids (using water, sodium sulphite, or
alkali). 10. Clariﬁcation of extracted proteid solution and
precipitation thereof (p. 86): Precipitation of proteids,
precipitation by means of alkaline earth metals (such as
magnesium sulphate), by means of colour base (such as
malachite green, methyl violet, brilliant green, auramine,
or new fuchin), by means of alcohol, by means of heating,
by means of formaldehydes, by means of fermentation,
by means of acids (choice of acid, yield of precipitated
proteid, quality of proteid). 11. Quantitative investigations
on the precipitation of proteids (p. 101, 11 experiments with
summary of conclusions). 12. Effect of heating on the yield
of proteid (p. 115). 13. Separation of excess water from
the proteidal precipitate (p. 118). 13A. Process for drying
the proteidal mass and for drying the residue (p. 121). 14.
Pulverizing the dried proteid (p. 122). 15. Recovery of
carbohydrates from waste liquid (p. 123).
World soybean production (in short tons): Manchuria
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1,850,000 (25% is used in Manchuria as food; 75% is
exported to all parts of the world in the form of “bean cakes
or bean meal”). Japan 450,000. Korea 322,500. Kantoshu
15,400. Total of the above: 2,640,000 tons valued at more
than 200 million Japanese yen (p. 2).
The author investigated the use of soy-bean proteins
in plastics. There are upwards of 30 varieties of soybeans
which may be classiﬁed into yellow, blue, and black. The
ﬁrst contain the most protein and oil, the last the least. The
protein content varies from 35-40.5% and the oil content
from 15.4 to 20.9%. The mean analysis of 16 different
varieties was: Water 10.2%, proteins 37.8%, oil 18.9%,
carbohydrates 23.5%, ﬁber 5.2%, and ash 4.4%. The
carbohydrates consist mainly of non-reducing sugars with
little or no starch. The cell membrane consists of galactan or
hemicellulose, with a little free cellulose. The presence of the
hulls in the crushed bean reduces the speed of extraction of
the oil and the yield, and gives the oil and protein a brown
color. Note 2. This is the earliest document seen (Dec. 2015)
containing the word “hemicellulose.” Webster’s Dictionary
deﬁnes hemicellulose, a word ﬁrst used in 1891, as “any of
various plant polysaccharides less complex than cellulose
and easily hydrolyzable to simple sugars and other products.”
The sugar molecules in this polymer each contain 5 carbon
atoms.
Oil extraction: Benzene is the most suitable commercial
solvent; the solvent must not be recovered by direct steaming
of the meal, but by the use of a vacuum.
Protein extraction: The soluble carbohydrates are
removed from the meal by washing with very dilute acetic
acid. The protein is then extracted in 3 stages, i.e. with
water, with 0.2-0.4% sodium sulphite solution, and with
0.2% sodium hydroxide solution. 20-30% of the total
available protein is extracted in the ﬁrst stage, a further
50% in the second, and the total yield is about 95%. The
protein is ﬁnally dried at the lowest temperature and highest
vacuum and in as short a time as possible. The dry protein
is very tenacious and can only be ground in high-speed
disintegrators; it is then suitable for the manufacture of
plastic materials, lacquer, enamel, or imitation leather. The
soluble carbohydrates, which amount to 10-12% of the
meal treated, can be worked up into syrup or converted into
alcohol or lactic acid by fermentation. The bean residue
consists of ﬁber, galactan, and protein and can be used for
cattle feed or as an ingredient of linoleum-like products.
Continued. Address: Kôgakuhakushi.
744. Satow, Sadakichi. 1921. Researches on oil and
proteids extraction from soy-bean: Illustrations and tables
(Continued). Tohoku Imperial University, Technology
Reports (Sendai, Japan) 2(2):1-124 (41-164). Oct. 28 cm.
[Eng]
• Summary: Continued: Illustrations show: (1) The cells of
the soy-bean (after Winton, p. 55). (2) The effect of various

chemicals on soy-bean cells (8 ﬁgures, after p. 16). (3)
A rotary drum extractor used with solvent and a vacuum
system (p. 68). (4) An endless belt system for drying proteid
precipitate.
Tables show: (1) Percentage of proteids and fat found
in 23 samples of beans. The varieties are: Akakiji bean,
Nagaaneko bean, Kintoki bean, Shônembo bean, Biruma
ingen bean, Chûnembo bean, Maru uzura bean [speckled],
Naga uzura bean, Kumamoto ingen bean, Azuki, Chûnaga
uzura bean, Aneko bean, Shiromarufuku bean, Green pea,
Dainenbô bean, Daifuku bean, Chûfuku bean, Red pea,
Black soy-bean (38.61%), Yellow soy-bean from Manchuria
{2 samples, 38.65% and 39.12%}, Yellow soy-bean from
Korea (41.00%, and 22.826 fat–the highest fat of any bean
tested), Yellow soy-bean from Hokkaido, Japan (41.92%–the
highest proteid of any bean tested) (p. 6-7). (2) Previous
analyses of the chemical composition of 16 soybean samples
from Manchuria, Korea, and Japan. For each, gives the
district, variety (mostly yellow but one “Blue variety”),
water, proteids, fat, carbohydrate, ﬁber, ash, name of analyst
(an organization) (p. 8). (3) Analyses by Sato of the chemical
composition of 14 soybean varieties from Manchuria, Korea,
and Hokkaido (Japan). For each, gives the varietal name,
growing region, “moisture, total protein, soluble proteose,
available protein, non-proteidal nitrogenous matter, fat,
nitrogen-free extract, ﬁber, ash, color and shape (all yellow),
producing organization (Korean Central Experimental
Station or Sapporo), date of production. Named varieties
include: Harupin, Shoshu bean, Utsuzan bean, Ampen
bean, Chogei bean, Ryusan bean, Turunoko [Tsurunoko],
Kanro, Yoshioka, Otanizi [Otaniji] (41.92% total protein
and 37.53% available protein, both the highest of any bean
tested) (p. 11). (4) Effect of hulls on solvent extraction of
soy-bean oil with 3 varieties: Kanro, Otaniji, Yoshioka (p.
18). (5) Inﬂuence of moisture on solvent extraction (ether)
of soy-beans (p. 19). (6) Effect of using benzine in place of
ether in solvent extraction of soy-bean oil. The best moisture
content is 7.5% to 12.5% (p. 20). (7) Substitution of vacuum
drying for open air drying in removing moisture. Shows that
the smaller the quantity of moisture contained in the bean,
the greater the yield of oil, provided that the oil is protected
from oxidation (p. 22). (8) Effect of different solvents on oil
extraction: Carbon bisulphide (ﬂammable and expensive),
ether (ﬂammable and expensive), benzine (boiling point
75ºC), carbon tetra chloride [tetrachloride]. (9) Separation /
distillation of benzine from oil solution (p. 34).
(10) Chemical composition of “soy bean meal” from
which the hull and oil have been removed (p. 42). (11)
Composition of carbohydrates or saccharo-colloids, based on
S. Yukawa (p. 43). (12) Composition of para-galacto-araban /
gummy substances in 9 varieties (p. 44-45). (13) Percentage
of water-extractable substances and reducing sugars in
ﬂattened and powdered soy-beans (p. 46-47). (14) Sugars in
soy-beans (p. 48). (15) Proteids and soluble carbohydrates
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in soy-beans (p. 49). (16) Effect of acetic acid in retarding
dissolution of the globulins (p. 50). (17-18) Dissolving
power of alkaline reagents on proteids in bean meal (p. 5456). (19) Effect of reagent on plasticity and coloration of
proteids (p. 56).
(20-22) Amount of proteid extracted in 3 consecutive
extractions, or with pressure (p. 63-65). (23) Effect of 4
consecutive washings in removal of ash (p. 66, 68). (24-26)
Percentage of proteid extracted with sodium sulﬁte after 1
or 2 hours (p. 70-71). (27) Concentration of sodium sulﬁte,
mark of plasticity [rating], and color of precipitate (p.
73). (28) Relation between time of extraction and yield of
nitrogen and proteid (p. 74). (29-30). Yield of proteid with
water or sodium sulﬁte and 5 or 6 consecutive extractions (p.
76).
(31) Test to maximize yield of proteid using sodium
sulphite solvent; the weight of the solution must be 16
times that of the meal, and the yield will be 52.20 (p. 78).
(32) Effect of adding acetic acid on yield (p. 79). (32-33).
Effect of caustic soda (sodium hydroxide) on percentage of
proteid extracted (p. 81) (34-37) Relation between time of
extraction and yield of proteid using caustic soda (p. 82-83).
(38) Volume of caustic soda consumed by different volumes
of bean meal solution (p. 83). (39) Volume of caustic soda
solution needed in three extraction processes: water, sodium
sulphite, or alkali (p. 85).
(40) Extraction with magnesium sulphate for 1, 2, or
3 hours (p. 90). (41) Percentage of proteids precipitated
by different precipitants; “isolated proteid,” “glutinizing
chemicals” (p. 95) (42). Effects of sulphurous acid,
formaldehyde, and formalin (p. 96). (43) Effect of different
precipitants on quality of precipitate; “sulphurous acid
gives proteid of the whitest and best quality, and most
suitable for the manufacture of plastic products” (p. 100).
(44) Yields of proteid with different volumes of sulphurous
acid; all yields are very unsatisfactory (p. 103). (45-47)
Effect of adding sulfur dioxide to sulphurous acid at various
concentrations; remarkable increase in yield (p. 104-06). (4851) Precipitation of water extracted protein using acetic acid
(p. 107-10). (52-55) Effect sulphuric acid for precipitation
of proteids (p. 111-14). (56-57) Effect heating on yield of
proteids (p. 116-17).
Note: Horvath (1937) states: “The extraction of protein
from soybean meal, its subsequent precipitation and
properties, as well as its industrial applications have been
extensively studied by S. Satow, and the results published (in
English) in 1921-23 in two voluminous reports [Technology
Reports, Tohoku Imperial University (Japan): 2(2) and 3(4)].
These reports continue to serve as an unsurpassed source
of information on this subject, and a number of discoveries
during the last 15 years can be traced to the researches of
Satow.” Horvath then summarizes many of Satow’s key
ﬁndings. Address: Kôgakuhakushi.

745. Tschudy, Edward A. 1921. Effect of variation in
analytical constants of linseed and soy-bean oils upon the
determination of linseed oil in mixtures of the two oils
by means of the iodine and hexabromide numbers of the
fatty acids. J. of Industrial and Engineering Chemistry
13(10):941-43. Oct. [2 ref]
• Summary: Because of the work of Bailey and Baldsiefen
(this Journal, 1920, p. 1189) it is now possible “to show
the relation existing between the iodine numbers and the
hexabromide numbers of the fatty acids” of mixtures of
linseed oil and soy-bean oil. Two linear graphs and three
tables show these relationships. Owing to the variation in the
analytical constants, the error in the determination of linseed
oil in soy-bean oil by the hexabromide method varies from
+7 to -3% of the amount of the oil present, when the oils
present have the widest range of constants and the average
values are taken for the calculation; the error of the method
itself increases these ﬁgures to +13 and -9% respectively.
Similarly, when the linseed oil is calculated from the iodine
value of the mixture, the error may vary from +17 to -18% of
the quantity of linseed oil present. Address: E.I. du Pont de
Nemours & Co., Philadelphia, Pennsylvania.
746. Bean-Bag (The) (Lansing, Michigan). 1921. An
interesting feature of a fair held at Elizabeth City, North
Carolina,... 4(6):45. Nov.
• Summary: “... early in October was an exhibit of the
various products of the soy bean, whose production is
rapidly increasing in North Carolina as well as in most
other southern states. Twenty-ﬁve manufacturers supplied
products,” including “a substitute for butter, imitation milk,
table syrup, ﬂour, soap, linoleum, glycerine and paint–all
made from soy beans.”
747. Gardner, Henry A. 1921. Communication regarding
proposed speciﬁcation for soya bean oil and perilla oil. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientiﬁc Section, Circular No. 137. p. 73-74. Nov.
• Summary: The suggested speciﬁcation for soya bean
oil (raw or reﬁned) states that it shall be produced by
expression. A table shows the following requirements: “Loss
on heating at 105º to 110ºC.: Maximum 0.2 per cent. Speciﬁc
gravity at 15.5ºC: Minimum 0.92. Acid number: Maximum
5.0. Saponiﬁcation number: Minimum 185. Iodine number
(Hanus): Minimum 128. Unsaponiﬁable matter (per cent):
Maximum 1.5. Color: Not darker than a freshly prepared
solution of 1.0 g. potassium bichromate in 100 cc pure strong
(1.84 speciﬁc gravity) sulphuric acid.”
748. Gardner, Henry A. 1921. Report of the Scientiﬁc
Section: For presentation at the annual meeting in Chicago,
Nov. 1921. Paint Manufacturers’ Association of the U.S.,
Educational Bureau, Scientiﬁc Section, Circular No. 140. p.
93-99. Nov. [5 ref]
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• Summary: The work of the Scientiﬁc Section is published
in circulars, which are now sent to a mailing list of more than
1,000 names worldwide. Abstracts of these circulars “have
appeared in the Journal of the American Chemical Society,
Journal of the Society of Chemical Industry, Journal of the
Oil & Colour Chemists’ Association of London, Matières
Grasses, and referred to from time to time in the Journal of
the Paint & Varnish Society of London, and similar foreign
trade and technical journals. It is felt, therefore, that the
publications have taken a prominent place in the literature on
paint and varnish.”
“In line with the Bureau’s previous work on the
encouragement of domestic oil crops of miscellaneous kinds,
exhibits of raw and reﬁned soya bean oils were prepared for
agricultural community exhibits. Efforts to secure the interest
of oil crushers in the production of reﬁne and treated grades
of soya bean oil have been successful, and these products are
now available in commercial quantities.”
Also discusses the Bureau’s work with tung oil, chia
(Salvia hispanica) oil, perilla oil, and sunﬂower oil in the
United States. Abstracts of Circulars No. 112-116 (each by
Henry Gardner) are given.
Note: This is the earliest document seen (March 2000)
that mentions chia seeds or their oil.
749. Furusawa, J. 1921. Present and future of bean milling
industry in Manchuria. Light of Manchuria No. 16. p. 1-10.
Dec. 1.
• Summary: “The Chinese have been accustomed from early
times to use vegetable oils as food and also as a source of
light. The expression of oil from soya beans has therefore
been carried on practically throughout the whole country on
a small scale, to meet local needs.”
“About the time the South Manchuria Railway was
placed under the present management, the port of Yingkow
[Yingkou], or Newchwang, drew most of the Manchurian
products, and it was the main entrepot of Manchurian trade.
Consequently, the bean milling industry was ﬁrst established
there and about the time of the Chino-Japanese War [SinoJapanese War, 1894-95], there were already more than 30
mills at that place. But then donkeys were used to turn the
stone mills for grinding beans, and the beans thus ground
were steamed and then put under the hand press.
“After the close of the war, Messrs. Butterﬁeld & Swire,
the British ﬁrm, foresaw a great future in bean milling. They
installed a steam roller and expressed oil by means of a
screw turned by hand. This was perhaps the ﬁrst mechanical
appliance brought into use in Manchuria for the purpose.
“Then came the Russo-Japanese War [1904-1905], and
not a few Japanese visitors to Manchuria became interested
in this industry. On the close of the war, Mr. F. Kodera, now
on the directorate of the Kodera Bean Mill, Dairen, founded
a bean mill worked by hydraulic pressure at Yingkow. He
was the ﬁrst Japanese to start mechanical milling in South

Manchuria.
“As the railways passed under the management of the
South Manchuria Railway Company, it planned to make
Dairen the chief gateway of trade and has taken measures to
execute its plan. It was under such circumstances that bean
mills began to come into being at Dairen as well as in other
places.
“The ﬁrst local mill was the Shuanghochan Mill
established at Hsiaokangtsu-Chinese Quarter of Dairen–in
1906. In 1908, the railway company announced a system of
speciﬁc tariffs to seaboard ports, and this induced a number
of Japanese to follow suit. The Mitsui Bussan Kaisha
organized the Santai Bean Mill conjointly with some Chinese
capitalists. About the same time, Okura & Co., jointly with
Mr. K. Matsushita of Yokohama, founded the Nisshin Oil
Mills, Ltd. The Kodera Mill, at Yingkou, erected another
factory at Dairen, followed by Mr. K. Saito with still another
mill. In the course of a few years, the mills maintained by
Japanese and Chinese numbered about 20. This industry has
kept developing, and now the local mills total 60.”
Also discusses industrial uses of soybeans. Photos
show: (1) Piles of beans in sacks, covered with tarps, on
Dairen wharves. (2) Loading of goods at Atung Wharves. (3)
Exterior of good sheds and warehouses at Dairen Wharves.
(4) Men loading round bean cakes and beans into a steamer
ship on Dairen wharves. Address: Managing Director,
Nisshin Oil Mills Ltd., Dairen.
750. Oil and Colour Trades Journal (London). 1921.
The soya bean industry of S. Manchuria: Consular news.
60(1207):2080. Dec. 3.
• Summary: “The annual production of soya beans in
Manchuria is estimated at 2,500,000 tons, of which about
three-fourths is exported, 30 per cent. in the form of beans,
and the balance in the form of bean cake or bean oil.” A table
shows the weight (in piculs) of these three products exported
in 1919 and 1920. For 1920: Beans 10,224,437. Bean cake
21,479,033. Bean oil 1,805,107. The total value of exports in
1920 was approximately 92,350,000 taels.
Until the Russo-Japanese War of 1904-05 [soya] beans
were only exported from South Manchuria in the form of
bean cake and bean oil, and the sole market for them was
in China, the cake being used as a fertiliser in the sugarcane ﬁelds of the Canton and Fukien [Fujian] Provinces,
and the oil chieﬂy as a food and an illuminant. The valuable
properties of bean cake as a fertiliser were then discovered
in Japan, to which the market for the product extended, the
demand from Japan soon exceeding that from China. In 1908
a trial shipment of beans to England also opened the eyes of
British oil-seed manufacturers to the value of the soya bean
for the same purposes for which cotton and linseed oil were
used, with the result that in that year 400,000 tons of beans
were shipped to England. Since then the trade has never
looked back. The demand soon extended to the Continent of
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Europe, and ﬁnally to America, which for a time became the
chief market for bean oil, though the exports to that country
have laterally declined.”
A second table shows the destination and amounts
of beans, bean cake, and bean oil exported from South
Manchuria in 1920. The destinations (listed alphabetically)
are: Denmark, Dutch Indies, Egypt, Germany, Great Britain,
Hong Kong, Japan and Korea, Netherlands, United States,
Chinese ports, other countries. The top four importers (in
piculs) of soya beans are Japan and Korea (5,637,882),
Chinese ports (2,490,727), Denmark (682,297), and Dutch
Indies (546,186). The top four importers (in piculs) of bean
cake are Japan and Korea (17,781,698), Chinese ports
(3,430,483), United States (182,669), and Denmark (83,285).
The top four importers (in piculs) of soya bean oil are
Netherlands (616,204), United States (460,379), Japan and
Korea (279,823), and Chinese ports (167,598).
This “table includes the exports by steamer from Dairen,
Newchwang, and Antung and across the Korean frontier
through Antung, Hunchun, and Lungchingtsun, but excludes
those by native jung which were also considerable and went
almost entirely to South China. All the exports to Europe and
America and the bulk of those to Japan were shipped from
Dairen, while Newchwang was the chief port of shipment
for the exports to Chinese ports. The export of bean oil to
the Netherlands is a new trade. It is possible that the ultimate
destination of the bulk of the oil was Germany.”
Source: British Consular Report.
751. Mitsunaga, Masasuke. Assignor to The Mitsubishi
Kogyo K.K. 1921. [Briquets]. Japanese Patent 41,237. Dec.
22. [Jap]*
752. Kobayashi, Kiuhei. 1921. Ni, san shokubutsu
oyobi kôyu yori jinzô sekiyu seizô shiken [Artiﬁcial
petroleum from soyabean oil, cocoanut oil, and stearine].
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan)
24(12):1421-24. Dec. (Chem. Abst. 16:2983). [Jap]
• Summary: The ﬁrst section discusses tests on soy oil
(Daizu abura ni taisuru shiken). A mixture of the sample
and ﬁnely powdered Japanese acid clay is charged into an
iron retort and covered with the same clay. The retort is
gradually heated under ordinary pressure, the distillation
being completed at about 700ºC. The product has a greenish
ﬂuorescence and an odor very similar to that of the artiﬁcial
petroleum obtained from ﬁsh oils. Soy bean oil (speciﬁc
gravity 0.9268, saponiﬁcation value 192.3) gave 55%
distillate, which was further fractionated into 10% light
oil (boiling point below 150ºC, speciﬁc gravity 0.7380,
saponiﬁcation value 7.7); 17.3% illuminating oil (boiling
point 150º-250ºC, speciﬁc gravity 0.8173, saponiﬁcation
value 18.8); and 27.7% neutral and heavy oil (boiling point
above 280ºC, speciﬁc gravity 0.8903, saponiﬁcation value
22.3).

Note: This is the earliest document seen (Oct. 2017)
concerning artiﬁcial petroleum made from soybean oil.
M. Sato and others investigated this subject in great depth
starting in 1922. Address: Kôgaku hakase, Japan.
753. Lewkowitsch, Julius. 1921-1923. Chemical technology
and analysis of oils, fats, and waxes. Edited by George H.
Warburton. 6th ed. Entirely rewritten and enlarged. 3 vols.
New York, NY and London: Macmillan and Co., Ltd. Illust.
Index. 23 cm. [400+* ref]
• Summary: Volume 1 of this authoritative three-volume
work was published in 1921 (xviii + 682 p.). Includes:
Preface to the sixth edition, by George H. Warburton. Preface
to the ﬁfth edition, by J. Lewkowitsch. In Chapter 1, titled
“Classiﬁcation of oils, fats, and waxes–Physical properties of
oils, fats, and waxes,” the section on “Phosphatides” (p. 3841) states that lecithin, having a composition very similar to
that of egg-yolk lecithin, has been isolated from many plant
seeds, especially those derived from the Leguminosæ, and
the cereal grains.” This section also contains a subsection
on “lecithin,” but soybeans are not mentioned. Generally
speaking, oils are liquid at room temperature, whereas fats
are solid.
In the section on “Properties of natural oils and fats” is
a subsection on “Behaviour with reagents” which includes
a discussion of reactions with hydrogen gas (p. 60-62).
“Sabatier and Senderens (1905, 1911), however, furnished
by their general method of reducing unsaturated organic
substances by means of hydrogen, in the presence of ﬁnely
divided metals, especially of ﬁnely divided nickel, an easy
means of converting the glycerides of unsaturated fatty
acids into practically completely saturated glycerides. Thus
linseed oil, whale oil, cotton seed oil, sesame oil, etc., can
be reduced to hard tallow-like substances which practically
absorb no iodine.”
In Chapter 3, titled “Constituents of fats and waxes,”
under “Acids,” in the section on “Acids of the oleic series”
are subsections on Elaïdic (Elaidic) acid (p. 192-94), and
Isoöleic (Para-oleic, solid oleic) acid (p. 194-96). In the
subsection on “Acids of the linolic series” we read (p.
201): “Linolic acid occurs in considerable proportions in
drying and semi-drying oils, and is most readily obtained
from poppy seed, soya bean, maize... and sesamé oils,
by brominating their mixed fatty acids...” “Acids of the
Linolenic series,” especially linolenic acid, are discussed on
p. 210-14.
Under “Alcohols,” in the section on “Alcohols of the
cyclic series” is a subsection on “Phytosterols” (p. 280-82).
The ﬁrst of these is Sitosterol, the “cholesterol of plants,”
which is widely disseminated in the vegetable kingdom.
The chemical formula of sitosterol is given. Sojasterol is
mentioned on p. 281.
Note 1. This is the earliest document seen (May 2016)
that mentions sitosterol.
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Other chapters include: 5. Physical methods of
examining oils, fats, and waxes. 6. Chemical methods of
examining oils, fats, and waxes. 7. Chemical methods
of examining oils, fats, and waxes–qualitative tests. 8.
Examination of mixed fatty acids. 9. Examination of
unsaponiﬁable material. 10. Detection and quantitative
determination of rosin. 11. Application of the foregoing
methods to the systematic examination of natural oils, fats,
and waxes. 12. Examination by truly scientiﬁc methods.
Volume 2 (xii + 959 p.) was published in 1922. Chapter
13, titled “Commercial preparation of the raw material used
in the oils, fats, and waxes industries” (p. 1-39) notes that the
two main ways of obtaining vegetable oils is by expression
(using pressure) or extraction (using volatile solvents).
Chapter 14, titled “Technology of the natural oils, fats,
and waxes: Methods of preparing, reﬁning, and examining
them and detecting adulterations,” is divided into two large
parts: “A. Oils and fats–Glycerides” and “B. Waxes.” Part
A is divided into two more large parts: “I. Oils or liquid
fats” and “II. Solid fats.” Part I is divided into two more
large parts: “1. Vegetable oils” and “2. Animal oils.” The
vegetable oils are divided as follows, with examples given
from each category in the order listed: (1) Drying oils–Perilla
oil, linseed oil–ﬂax seed oil, tung oil, hemp seed oil (p.
93), soja bean oil (soy-bean oil, bean oil, Chinese bean oil;
p. 113-20), poppy seed oil, Niger seed oil. Lesser known
drying oils–Strawberry seed oil, oiticicia oil, black sesamé
oil (from seeds of Thyptis Spicigera (Lamarck), p. 153),
alfalfa seed oil. Semi-drying oils–Cotton seed oil group, the
rape oil group, maize oil / corn oil, sesamé oil (beniseed oil,
gingelli oil, teel oil; p. 215). Lesser-known semi-drying oils–
Laburnum seed, apple seed, etc. Non-drying oils–Quince
oil, almond oil (p. 295), arachis oil (peanut oil, earthnut oil,
ground nut oil; p. 305). Lesser-known non-drying oils–Horse
chestnut, blue lupin, yellow lupin, white lupin.
Concerning soya bean imports to the UK and Europe
(p. 115): “The ﬁrst shipments [of soya beans] to this country
[UK] arrived in the autumn of 1908.” The quantities shipped
to Europe during the following years were:
1909–400,000 tons
1910–500,000 tons
1911–240,000 tons
Volume 3 (viii + 508 p.) was published in 1923. On
pages 6-7 is a large table showing imports of oils, fats,
and oilseeds from 1898 to 1920, including margarine,
oleomargarine, soya beans, etc. Similar tables (p. 10-18)
shows exports and re-exports. Smaller tables (p. 19-22)
show imports and exports of seeds and oils into France and
Germany.
In Chapter 15, titled “Technology of manufactured oils,
fats, and waxes–Technical and commercial examination
of the products...” under “Edible fats” are long sections
on Butter substitutes (Margarine or “Oleomargarine” and
vegetable butters; p. 31-58) and Lard substitutes (p. 58-

59). In this same chapter, in the section titled “Industries in
which glycerides undergo a chemical change, but are not
saponiﬁed” is a long subsection on “Hydrogenated fats and
oils” (p. 119-29). Another subsection, titled “Vulcanised
oils, Rubber substitutes” notes (p. 202-04) that soya bean
oil, sesamé oil, or arachis oil are suitable for making
white rubber substitutes. The oil is dissolved in carbon
tetrachloride in a suitable vessel; while the oil is agitated,
sulphur chloride is run in and the agitation is continued until
the mass has solidiﬁed. A table in the appendix (p. 470) gives
a detailed composition of arachis oil.
Note 2. The ﬁrst edition was published in 1895, the 2nd
ed. in 1898, the 3rd ed. in 1904, the 4th ed. in 1909, and
the 5th ed. in 1913. Julius Lewkowitsch lived 1857-1913.
Address: 71 Priory Rd., London, N.W., England.
754. Andes, Louis Edgar. 1921. Vegetabilische Fette und
Oele: Ihre praktische Darstellung, Reinigung, Verwertung
zu den verschiedensten Zwecken, ihre Eigenschaften,
Verfaelschungen und Untersuchung. Zweite Auﬂage
[Vegetable fats and oils: Their practical preparation,
puriﬁcation, utilization for the various purposes, properties,
adulteration and examination. 2nd ed.]. Vienna and Leipzig:
A. Hartleben’s Verlag. xi + 347 p. Illust. 18 cm. Series:
Chemisch-technische Bibliothek, Vol. 225. [Ger]
• Summary: The section titled “Non-drying vegetable fats
and oils” (p. 176-283) contains a subsection on soybean oil
(Sojabohnenöl, chinesisches Bohnenöl, p. 270-73), which
discusses: Raw material, obtaining the oil, properties of
the oil (it is a weak drying oil), utilization of soybean oil,
technical uses. “In East Asia, soybean oil is often used
as a food oil (Speiseöl), however for us that is out of the
question.” Technical uses: As a source of light by burning
in oil lamps (Als Brennöl), for making soaps, as a lubricant
(Schmiermittel), and also in the manufacture of paints,
lacquers, and glues (Anstrichfarben, Lacken, und Kitten). For
the latter uses it should be mixed with a drying agent, and
may also be mixed with linseed oil.
Also discusses: Chufa oil (Erdmandelöl, p. 198). Peanut
oil (Erdnussöl, Arachidöl, Arachisöl, Mandoböl, p. 199-202).
Almond oil (p. 223-26). Sesame oil (Sesamöl, p. 267-70).
Drying vegetable oils: Hempseed oil (p. 294-96). Linseed oil
(p. 307-13). Louis Edgar Andes lived 1848-1925.
755. Bank of Chosen, Seoul, Korea. 1921. Economic history
of Manchuria, compiled in commemoration of the decennial
of the Bank of Chosen. Seoul, Korea: Bank of Chosen. x +
303 p. See p. 140. Illust. No index. 20 cm. [Eng]
• Summary: In Chapter 5, titled “Agriculture,” the section on
“Population” (p. 140) notes that Manchuria has a population
of 20,112,110, which averages about 53 per square over
the whole country. A table compares this with population
densities of 618 in England and Wales, 589 in Belgium,
374 in Japan (Mainland), and 31 in the USA. However
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Manchuria’s population is growing rapidly; it increased by
at least 6 million during the 10 years ending in 1916. A table
(p. 135) shows that [soy] beans are typically used in the
second year of a four-year rotation on large farms. In 1916
and 1917 an experimental agricultural station of the South
Manchuria Railway Company asked some “dozen farmers
in the neighbourhood of Szupingchieh and Kungchuling to
cultivate native seeds of soya beans according to the purely
native method, and the result was in 1916, 4.104 bushels,
and in 1917, 3.724 bushels per tan (0.245 acres). Now the
average bean crop in Korea is about 2.978 bushels, and
in Japan 4.02 bushels per tan...”–quite similar. In Japan,
intensive methods are carried to the extreme, however “in
Japan the farmer does not generally devote their best land to
bean cultivation” (p. 135).
The section on “Agricultural products” (p. 135) begins:
“Of the cereals and pulse which Manchuria produces the
principal are [soy] beans, kaoliang, and millet, and these
are followed by maize, sorghum, buckwheat, wheat, rice,
and peas.” Other products include sesamum seeds. A table
(p. 136) shows the amount (in bushels) of each of these
major crops produced in 1915 in Mukden, Kirin, Amur,
and total. For soybeans this was 39.2, 17.6, 17.1, and 74.0
million bushels, respectively. Exports of soybeans are 79.11
million bu from South Manchuria, 29.67 million bu from
North Manchuria, and 108.78 million bu total. Note: Chinese
characters are given with every place name.
The subsection titled “Soya Beans” (p. 137-48) has
the following contents: The importance of beans and their
products. Cultivation of soya beans. Amount of production.
Different species [sic, colors, and varieties]. Composition
of different varieties. Uses of the soya bean. Uses of beans,
bean cake, and bean oil in the Far East. Uses of beans and
their products in Europe and America.
The section titled “Manufacturing products of
Manchuria” contains a subsection (p. 183-87) on [soya]
“Bean oil and bean cake” which begins: “The industry has
a very remote origin and we have it on record that, as early
as 1860, Swatow, a port in South China, imported from
Manchuria bean cake to the amount of 379,009 piculs,
valued at $783,762 (Chinese).”
The oil-mill (yufang) is found almost everywhere in
Manchuria. The traditional method of making soya bean oil
and cake involves steaming the beans then pressing out the
oil. The modern method involves using a solvent, benzene.
“Then, by heating the compound, the oil is separated from
the benzene. By this method nearly all the oil in the beans
is extracted, and not only is there no waste of oil, but the
residue, in this case not in the form of cake but in bulk,
is better ﬁtted for manure, since the small quantity of oil
remaining in it makes its absorption underground so much
the easier; moreover, the trouble of breaking it up into
pieces before using it is spared. The drawbacks to the new
method lie in its requiring a greater working capital, and

the necessity for packing the residue for shipment, thereby
greatly adding to the shipping expenses. The new method is
at present employed by only one company in Dairen, Suzuki
& Co., which ﬁrm by the way operates the largest bean-mill
in Manchuria.”
A table (p. 185) gives statistics for the following in
four locations in Manchuria: No. of soya bean mills. Capital
(1,000 yen). No. of workmen. Production of bean cake
(1,000 pieces, value in 1,000 yen). Production of bean oil
(1,000 pieces, value in 1,000 yen). The four locations are:
Dairen, Kwantung Province (Dairen excluded), Railway
Zone, Total of the above three. More than half of the 105
mills are in Dairen.
Photos (between p. 138-39) show: (1) A ﬁeld of soya
beans. (2) Piles of soya beans in the open air, Kaiyuan. (3)
Soya beans awaiting shipment at Dairen wharves. Tables
show: (1) Composition of yellow and green soy beans (p.
141). (2) Composition of bean cake based on analyses
by laboratories in Japan, Scotland, and South Manchuria
Railway Co. (p. 144). (3) Exports of soya beans, bean cake,
and bean oil from 1908 to 1917 from Dairen, Newchwang,
Vladivostok, and total (p. 147-48).
Photos (between p. 184-85) show: (1) The Suzuki
Bean Oil Factory at Dairen. (2) Casks of bean oil awaiting
shipment on Dairen wharves.
Note: This book, like others in this series, was written by
Mr. Tokuji Hoshino, manager of the Research Department,
Bank of Korea; however his name does not appear on the
title page, but only in the Foreword. Also published in 1920.
Address: Korea.
756. Baruch, Bernard Mannes. 1921. American industry in
the war: A report of the War Industries Board. Washington,
DC: Government Printing Ofﬁce. 491 p. See p. 200. No
index. 22 cm. Reprinted in 1941 with additional information
by Prentice-Hall.
• Summary: This book is about World War I (19141918). Contents. Part I. The War Industries Board. Part
II. Commodity sections Appendices. In the “Commodity
sections,” the sub-section titled “Paints and pigments”
states (p. 189): “We also use imported china-wood oil and
soya-bean oil, the bean being imported from Manchuria.
Linseed oil, however, is by far the most important.” Address:
Chairman, War Industries Board.
757. Kellogg, John Harvey. 1921. The soy bean.
Composition of the soy bean (Document part). In: J.H.
Kellogg. 1921. The New Dietetics: What to Eat and How...
Battle Creek, Michigan: The Modern Medicine Publishing
Co. 950 p. See p. 299-302. 24 cm.
• Summary: In the chapter on “Legumes,” the section titled
“The Soy Bean” (p. 315-21) has the following contents:
Introduction and history (incl. a long extract from a
publication by W.J. Morse (1918), and discussion of soy

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 358
beans and diabetic diets). Composition of the soy bean
(according to Bailey and Street 1915). Soy bean milk. To
fu (tofu). Soy sauce. Soy bean sprouts. Composition of soy
bean sprouts compared with mung bean sprouts.
The section begins: “The soy bean has been used in
China since 2838 B.C. It was introduced into France in 1740,
England 1790, and this country not until a century later. This
bean requires a long season and does best in the Southern
states on this account. It is quite hardy, however, and some
varieties have been found which mature as far north as
Canada.
“The soy is the best of all beans. It differs decidedly
from other beans in its composition. It contains 40% protein,
practically no starch, and nearly 20 per cent fat, giving it
characteristics approaching those of the peanut more closely
than those of ordinary beans.
“More than one thousand varieties have now been tested
by the U.S. Department of Agriculture. Twenty varieties are
at the present time being handled by growers and seedsmen
in this country. The green and yellow varieties are best
adapted for food. The black and brown are chieﬂy for forage.
“In China, the soy bean is very little used in the manner
in which beans are used in this country. Instead, according to
W.J. Morse [1918], of the U.S. Department of Agriculture,
‘the beans are soaked in water and roasted, the product being
eaten after the manner of roasted peanuts.’” Dr. Kellogg
then quotes two passages from Morse; one about roasted
soybeans, and the other about soy beans which, when threefourths or more grown, can be used as “a most palatable and
nutritious green vegetable.”
“This bean not only contains a large amount of protein,
more than is found in the same weight of beef, but its protein
is of a particularly ﬁne quality. Heretofore, the casein of
milk has enjoyed a unique reputation as a protein of ﬁnest
quality, but now ‘the protein of the soy bean appears to be
as valuable as the casein of milk.’ In view of the shortage of
milk, which is likely to increase, it is gratifying to know that
a protein has been discovered equally valuable as casein, and
one which may be produced in unlimited quantities.
“For promotion of growth, it is not only necessary for
the food to contain ‘complete’ protein in proper amount,
but it must also contain a sufﬁciency of the two vitamins,
designated as fat-soluble A and water-soluble B. Osborne and
Mendel demonstrated that the soy bean contains an adequate
supply of both fat-soluble and of ‘water-soluble vitamins,’ in
which respect it is superior to all seeds heretofore examined,
with the possible exception of ﬂaxseed and millet.
“The soy bean is destined to become one of the great
food staples, not only of this country but of the world. It is
capable not only of supplying the essentials for growth and
maintenance, but may also act as a complement to other
imperfect foods, such as corn for example, in combination
with which it has shown most excellent experimental results.
Composition of the soybean: A table shows the

composition of the soy bean, compiled from various sources.
“The above analysis clearly shows the soy bean to be a
most remarkable food product. Its composition is in some
respects more like that of a nut than that of other legumes.
In this respect it very much resembles the peanut. Its protein
content, nearly 40 per cent, is higher than that of any other
foodstuff. Even lean meat affords but half as much. Its high
percentage of fat gives it a very high food value and makes it
a rich source of oil for various industrial purposes as well as
for food.
“The soy ﬁlls the place of meat as well as milk in the
dietary of many millions of sturdy Orientals. Since the
composition of the soy has been understood, it has been
much used as a food for diabetics. It is evident from the
above [table] that it contains little which can be objectionable
in diabetes. The small amount of dextrin and sugar may be
easily removed, when necessary, by parboiling.
“Experiments by Holmes [1920], of the ofﬁce of Home
Economics, U.S. Department of Agriculture, have shown that
the well cooked soy bean (cooked for two hours under steam
pressure) is very easily digestible, and is an exceptionally
wholesome article of food, superior to most other legumes.
“The soy bean may not become really popular until
the pressure cooker comes into general use, which may
be some time. In the meantime, while the patent pressure
cooker is coming, any resourceful housewife may improvise
a perfectly good and satisfactory pressure cooker from
inexpensive materials close at hand. Get a stone jug or
jar that can be hermetically sealed. The little stone jars in
which apple butter is sometimes sold are well adapted to the
purpose. After soaking the beans over night put [them] in the
jug with a little salt and enough water to cover, seal up tight
and secure the cover well, remembering that the pressure will
be from within. Set the jug in a saturated solution of common
salt, place over a smart ﬁre and boil for one to two hours.
The salt solution boils at a temperature of 220ºF. and so the
beans are exposed to a higher temperature than in ordinary
boiling... Cooking at the higher temperature not only softens
the cellulose and so renders the foodstuffs tender, but greatly
improves the ﬂavor.
Note: This is the earliest document seen (Sept. 1996)
that uses the term “pressure cooker” in connection with soy
beans. Address: Battle Creek, Michigan.
758. Masakadu, I. 1921. [Preparation of petroleum from fatty
oils. I.]. Nippon Kagaku Kaishi (J. of the Chemical Society of
Japan) 42:1065-72. (Chem. Abst. 16:2025 {1922}). [Jap]
• Summary: Obtained oils resembling petroleum by the dry
distillation of the soaps of sardine, linseed, cottonseed, soy
bean, and grape-seed oils.
759. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles [The soybean and its
vegetable milk: Agricultural and industrial applications].

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 359
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust.
No index. 25 cm. [42 ref. Fre]
• Summary: Contents: Preface, by Louis Forest.
Introduction–What is soya? 1. History of the dissemination
of soya: In 1712 the naturalist Kaempfer introduced soya,
introduction of soya to France and Europe, soya is cultivated
in Austria in 1875 by Prof. Haberlandt, soya is the object
of many trials in France from 1876 to 1881, the study and
acclimatization of soya becomes widespread, the causes of
setbacks in the cultivation of soya.
2. Cultivation of soya: Botanical characteristics of soya,
the varieties of soya, Chinese varieties and soya in China,
Japanese varieties and soya in Japan, American varieties
and soya in America (varieties: Mammoth, Hollybrook, Ito
San, Guelph, Haberlandt, Medium Yellow, Wilson, Peking,
Tokio, Mandchu [Manchu], Black Eyebrow, Barchet), soya
in Europe–France and Italy, seven varieties of soya tested
in France, soya in the experimental farms for new crops
(les Fermes Expérimentales de Néoculture; Many varieties
from the USA were tested, including Manchu, Wilson Five,
Haberlandt, Tokio, Virginia, Hato [Hahto], Early Medium
Green), the cultural and geographical appearance of soya, its
production worldwide, planting soybeans, heat units (degré
thermique) and the germination of soya, the importance
of spacing between plants, number of seeds per hectare,
soya during its vegetative stage, the vegetation of soya
compared with that of the haricot at high altitudes, rolling
the seeds and types of crop maintenance, growth of the plant,
acclimatization, the enemies of soya.
3. Composition of the soybean plant. 4. Soya forage:
Green soya forage, soya hay, soya as a plant for soil
improvement. 5. Harvesting soybean seeds: Maturity of the
seed, harvesting soya, the food value and composition of
soya seeds. 6. Soya as an oil plant: Richness in oil, defatted
soybean cake, imports and exports of soya cake from 1915 to
1919 (Imports to: Sweden, Canada, Korea, Japan, Formosa.
Exports from: England, China, Korea), production of soya
cake from 1915 to 1919 (Denmark, Great Britain and
Ireland, Netherlands, Sweden, USA, Japan, Formosa, Korea,
Java and Madura).
7. Soymilk: Its manufacture (in 1910-1913 Li Yu-ying
installed a factory named “La Caséo-Sojaïne” at Vallées
{Asnière-Seine} near Paris. Rouest visited this factory and
saw them make soymilk, which was ﬁltered using a ﬁlterpress resembling those used in sugar reﬁneries), its properties
and composition, composition compared to other types of
milk, powdered soymilk, soymilk in the nursing and feeding
of animals, soymilk related to tuberculosis in animals and
in humans, soymilk would allow the milk and butter from
animals to be reserved exclusively for human foods and
could be used for raising many piglets, manufacture of nondairy milk in Canada (a factory is now under construction).
8. Soya in Industry: Soymilk and soy casein, Sojalithe (like
Galalithe).

9. Soya in human nutrition: Soy ﬂour and its
applications (incl. Li Yu-ying’s usine de la Caséo-Sojaïne,
and bread made of soya and wheat), soya compared to dry
legumes (such as lentils, haricots, peas, beans), soya used
as a legume (green vegetable soybeans; whole soybeans),
the food value of soy sprouts, preserves and confections
made from soya, soya chocolate and coffee, the amount of
nutrients produced by soya and other crops from a unit of
land, a meal of soya served in France (prepared and served
some years ago by Li Yu-ying’s soyfoods plant La CaséoSojaïne for the major print media, the medical press, the
National Society for Acclimatization, etc.; it consisted of
2 soups {one with ‘soya meat’ and one with soymilk}, 2
entrees {an omelet with smoked soya ham, and fritters
stuffed with soy meat}, soy [actually mung bean, lüdou]
sprouts in a salad and sauteed, 3 desserts {soya cake,
biscuits, and confection}, and soy coffee; a recipe for each is
given; soya meat is smoked tofu).
10. Use of soya in East Asia: Tofu (fromage végétal),
soy-based condiments (such as natto {Ping ming Natto and
Tokio-Natto}, miso, Chinese miso or tao-tjiung [doujiang],
and shoyu {Soyou or Schozou}), making soy sauce in
Kwantung, China (from Groff).
11. The opinions of several authors concerning
soya (from the French medical and hygienic press):
Introduction–E. Maurel. Soya and soy bread in diabetic
diets–Dr. Dujardin-Beaumetz, Dr. Bloch, Dr. J. Le Goff, L.
Beille, M. Gautier. Soya used as a bean–M. Gautier. Soy
sauce used in place of meat extracts. The state of cheese. The
popularization of soya in Europe–A. Paillieux.
Conclusions: The inﬂuence of cultural technology
on variation. Appendix: Advice to experimenters on the
acclimatization of soya in France. Other methods of
obtaining early-maturing soybeans.
The author concludes (p. 140): We must make every
effort to acclimatize soya in France. We must develop the
will and learn from past mistakes. Most soybean varieties
now available in France are too late. We must get varieties
from Manchuria, whose climate is similar to that of
southeastern France, and from the northeastern USA. It is
urgent that, in the near future, we start a Soybean Experiment
Station to take responsibility for this work. The setbacks
since 1830 can be overcome by present science and genetics.
The ﬁrst step is to introduce better varieties.
On the last page is a full-page advertisement for various
seeds sold by Mr. Rouest, including 30 varieties of soybeans
(Soja hispida); the names of the individual varieties are not
given.
Illustrations show: (1) A soy bean plant with many pods
(title page). (2) Flowers and pods of the soy bean plant (p.
29). (3) Soy pods and beans (p. 30). (4) A soy bean plant
drawn by a Chinese artist (p. 32, from Li Yu-ying). (5)
Pods of the Hato [Hahto] variety of soy bean (p. 51). (6)
Germinating soy bean seeds (p. 54, from Li Yu-ying). (7)
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Soy bean roots with nodules (from a photo by Dr. Le Goff; p.
73). (8) Soy bean pods, opened to show 3 beans in each (p.
82).
Tables show: (1) Production of soybeans by color
in China in 1916 and 1917 (p. 35, in quintals, from the
International Yearbook of Rome, Vol. 1, 1919): In 1917:
Yellow 4,069,822. Other 953,012. Green 181,190. White
71,234. Black 40,066. Total: 5,315,324.
(2) Percentage composition of various oilseed cakes (p.
95, from Kellner). (3) Imports and exports of soybean cake,
by country, from 1915 to 1919 (in quintals, p. 96). Imports
are given for Sweden, Canada, Korea (from 1916), Japan,
and Formosa [Taiwan]. Exports are given for England (6
quintals in 1915), China (including Manchuria, by far the
biggest exporter, from 1916), and Korea (from 1916).
(4) Production of soybean cakes, by country, from
1915 to 1919 (p. 97, in quintals, based on statistics from
the International Bureau of Agriculture, Rome, 1919). In
descending order of production in 1915 (in quintals): Japan
5,439,337. Korea 3,209,238. Great Britain and Ireland:
1,513,059. Denmark 921,782. Java and Madura 503,025.
Note that China is not listed. Netherlands 144,523. Formosa
[Taiwan] 62,131. Sweden 1,733. USA 0, but 501,822 in
1916.
Note 1. When Alsace was occupied by the Germans
during World War I, the Rouest family moved from Alsace to
Paris. Mr. Rouest brought soybeans from Africa and adapted
them to France. He paid for the publication of this book.
Note 2. On the title page of this particular book is
the signature “L. Rouest” following the inscription “A M.
Meuninier, Hommages de l’auteur.” Address: Directeur des
Fermes Expérimentales de Néoculture, Carcassonne (Aude),
France.
760. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles [The soybean and its
vegetable milk. Agricultural and industrial applications].
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust.
No index. 25 cm. [42 ref. Fre]
• Summary: This is a summary of interesting points
throughout this book. The main early use of soy in Europe
was more therapeutic than nutritional (p. 3); it was used
mainly in diabetic diets.
Nothing remains of the early trials conducted 20 years
ago in France and Austria. The reasons for the crop’s failure
were lack of understanding of the laws of acclimatization
and genetics, and the fact that soya (soja) was introduced as
a new food legume, when actually it can only be utilized as
a forage plant and industrially (for oil, cakes, and casein).
Later, when the plant has been adapted, when it is understood
that soya is not being propagated to competed with other
dry legumes, that it is not being cultivated to extract from
the seeds a vegetable milk for people, but simply as a forage
plant–and the most remarkable one that exists (p. 3).

The English are trying to acclimatize soya to their
colonies, especially those in southern Africa. In 1908 some
200,000 tonnes (metric tons) of soybeans were exported
from China [including Manchuria] to Europe, followed
by 500,000 tonnes in 1909. One can extract from soybean
seeds a vegetable milk (lait végétal) which has the same
value as animal milk for use in raising young animals. Its
seeds and forage are also ﬁne for raising farm animals and
for industrial products. The author thanks all those who
have helped him to acclimatize the soybean to France and to
create new varieties of soya in France (p. 4).
Introduction of the soybean to France and to Europe (p.
6-7): A good but brief review of the literature on this subject.
In 1739 Buffon was made director of the Jardin des Plants
in Paris. Shortly thereafter, Christian missionaries in China
sent him specimens of seeds and plants. The soybean must
have been among them. The soybean has very probably been
cultivated at the Museum since 1779, certainly in 1779 and
later from 1834 to 1880. In 1855 Baron de Montigny was
charged by the Society for Acclimatization to distribute ﬁve
varieties of soya sent from China by Mr. Montigny; these
were from northern China. The plants ﬁrst bore seeds in
France in 1854; their acclimatization is assured. In 1857 Mr.
Lachaume transmitted to the Society for Acclimatization
details of the success he obtained at Vitry-sur-Seine with
soy culture. The seeds were planted in 1856. In 1858 a
report to the Society for Acclimatization indicated that the
acclimatization of the soybean was complete. In 1859 Mr.
de Vilmorin reported on cultural trials sent from China by
Mr. Perny. The varieties matured too late. The same year Dr.
Turrel harvested soybeans at Toulon. In 1862 the Society
for Acclimatization received seeds from Mr. Guillemin;
the yellow soybean was said to be used for making tofu.
Following the events of 1870, the cultivation of the soybean
in France was apparently discontinued. Note 1. The brief
war of 1870 between France and Bismark’s Germany ended
in France’s defeat and the ceding to Germany of AlsaceLorraine.
In the long section on Prof. Haberlandt’s work with
soya, starting with his cultivation of it there in 1875, is
a quotation from him: “I don’t know, in this history of
cultivation, any example of a plant which has, in so few
years and to such a high degree, excited such general
interest” (p. 8).
From 1876 to 1881, the soybean was the object of
numerous trials in France by the Society of Horticulture
at Etampes (Seine-et-Oise). During this same period, one
Dr. H. failed with varieties sent from Japan but succeeded
in cultivating a yellow soybean sent from China, and used
the latter to make his own tofu (fromage végétal) for use at
home. In 1880 Messrs. Vilmorin-Andrieux introduced in
their catalog a species cultivated in Austria-Hungary (p. 1718).
In 1878, Japan, China, and the Indies (les Indes)
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presented all the varieties of Soya at the Universal
Exposition, and their seeds ﬁlled more than 20 boxes. In
1880 the National Society for Acclimatization was able
to distribute soy in France and tests were conducted in 24
regions; they were largely successful, especially in central
and southern France (p. 19-22).
Tests were then abandoned from this time until about
1888, when the soybean started to grow in the southern states
of the USA. That same year Messrs. Lecerf and DujardinBeaumetz ﬁrst had the idea of using soy bread in diabetic
diets (p. 22).
Causes of setbacks in soybean culture (p. 24-27): First,
the varieties used matured too late and were not acclimatized
in a progressive manner. We must choose varieties from
northern China and adapt them to the south of France (le
Midi) [which is on the same latitude as Toronto, central
Wisconsin, or southern Minnesota]. From these, we must
develop hybrids, and gradually move them northward.
The soybean has been ostracized in France. Major
commercial, ﬁnancial, and social interests have viewed
with terror the production of an inexpensive food and have
retreated into the egotistical “Malthusian agriculture.” This is
the truth! (p. 26).
Soy cheese is even feared by the cheese industry in
France. They ask if they should abandon their excellent
cheeses in order to adopt a vegetal cheese (fromage végétal).
A long quotation from the Chinese Imperial
Encyclopedia of Agriculture (p. 34) gives the various colors
of soybeans, including black, white, grey, and even some
speckled / mottled with blue. The black ones can be used
for medicine. And they are used as an ingredient in the
condiment called fermented black soybeans (Chi [douchi]),
made of soybeans, ginger, and salt.
In 1910-1913 a factory named “La Caséo-Sojaïne” was
installed near Paris. I (Rouest) visited this factory in which
were installed all the modern conveniences (tout le confort
moderne), and presented the best guarantees of hygiene. The
milk was ﬁltered using a ﬁlter press similar to those used in
sugar factories (p. 99).
Note 2. Rouest has borrowed a great deal of material
from earlier publications by Li Yu-ying, usually without
acknowledgment and often arriving at very different
conclusions, especially on the question of using soya to make
human foods (Li) vs. foods and milk for animals (Rouest).
Rouest strongly recommends the use of soymilk to
feed young domesticated animals. For us, soy will not
replace green beans, milk or cheese. During World War
I, the Germans were actively involved with the study of
soymilk. A translation of an article from the Schweizerische
Milchzeitung (Nov. 1918) tells how to make soymilk
and tofu (p. 102). By using soymilk, there is no fear of
transmitting tuberculosis. Address: Directeur des Fermes
Expérimentales de Néoculture, Carcassonne (Aude), France.

761. Scherer, Robert. 1921. Casein: Its preparation and
technical utilisation. Translated from the German. Third
English edition, revised and enlarged. London: Scott,
Greenwood & Son. 213 p. See p. 29. Third edition, revised
and enlarged.
• Summary: Part I discusses the preparation of curd from
milk, by decomposition of the suspended casein compound
with acids or with rennet, and the puriﬁcation and drying
of the precipitated casein. Following this, the composition,
properties, and reactions of casein are touched upon; then
follows a description of the use of casein in the manufacture
of paints, distempers, putties, plastic masses, artiﬁcial ivory,
and other materials; the modes of applying these and their
special features. The use of casein as a dressing for paper
and cloth and its employment for waterprooﬁng and other
purposes is also described, and ﬁnally there are chapters on
the use of casein in nutrient preparations, and the compounds
of casein employed for medicinal purposes.” Preface, p. iv.
Chapter II, titled “Casein: its origin, preparation and
properties,” has a section on “Vegetable Casein” (p. 29)
which describes in detail a method for extracting casein from
the soy-bean as presented in a paper by Dr. Oscar Nagel at
the Chemists Club, New York. Address: London.
762. Vlachos, William N.; Vlachos, Conrad A. 1921. The
ﬁre and explosion hazards of commercial oils. Philadelphia,
Pennsylvania: Press of Otto Jones Co. 292 p. See p. 39-40,
270. Index.
• Summary: Soy bean oil is discussed in Chapter II, on
drying oils. A table shows it has a ﬂash point of 556ºF (the
highest listed on p. 270). “Soy bean oil, also known as Soya
Bean Oil, Soja Bean Oil, Chinese Bean Oil and Bean Oil, is
imported into this country from Manchuria, Japan, China and
Korea. In 1917 we imported 265,000,000 pounds, at a cost
of about $27,000,000. More soy bean oil is imported by us
than any other vegetable or animal oil. It is largely shipped
from the Orient in metal cans packed in wooden cases. With
us, its production is a comparatively undeveloped industry,
but it will doubtless grow very rapidly. In fact, in 1914,
we produced 2,764,000 pounds, and in 1917, 42,074,000
pounds, which certainly indicates a healthy growth.
“Soy beans, from which the Soy Bean Oil is expressed,
have been cultivated in China since 2800 B.C., and are the
world’s most important oleaginous seeds. The beans (there
are over 500 varieties) contain 18% to 20% of oil, but by
pressing, only 10% to 13% is expelled. Extracting with
solvents to obtain the remainder of the oil is done quite
extensively, but it spoils the presscake, which is a very
valuable cattle food.
“In recent years quite a large quantity of soy beans
have been imported and soy beans have been planted to a
considerable extent in the South. As the beans keep quite
well, they can be pressed after the cottonseed oil season
is over, which is an economic factor of considerable
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importance. Ordinary cottonseed oil machinery is excellently
adapted for soy bean pressing, and the reﬁning process is
also quite similar.
“Chemically speaking, Soy Bean Oil lies midway
between Linseed Oil and Cottonseed Oil. Its iodine value
varies from 137 to 143, which is rather close to that of
Linseed Oil, 173 to 201. It is classed by Lewkowitsch as a
drying oil, that is, a ﬁlm will dry in four days, but even then
it is still tacky. It is mixed with tungstates and cobalt driers to
accelerate the drying process.
“In this country it is mainly used as an adulterant of,
or substitute for linseed oil, and, like linseed oil, it is boiled
and blown. Soy bean oil is also used extensively in soap and
candle making.
“It is also an excellent edible oil, but it has to be
deodorized, as its beany ﬂavor is objectionable. Soy bean oil
is now hardened for use in butter substitutes.”
763. Light of Manchuria. 1922. Central Laboratory of South
Manchuria Railway Co. No. 17. p. 2-51, Jan. 1. See p. 2-24,
29-31.
• Summary: Includes a discussion of the history of the
laboratory, its research division (which is studying “bean
oil,” i.e. soybean oil) and the constituents of soya bean
press cake. Section V, titled “Beans and Bean Products,”
discusses the benzine extraction method, hardened oil, and
Solite (a water based paint “manufactured by use of the
albumen contained in Bean Cake” with calcium hydroxide
and pigments added. It is being made and sold at the Solite
Manufacturing Co. in Dairen).
The Central Laboratory was originally established by
the Government General of Kwantung [Leased Territory]
in July, 1908, and was taken over by the Railway Company
in May, 1910. Its organization was then resolved into eight
divisions. A Bean Mill (for soybeans) was founded on the
chemical extraction system, and a fatty acid factory was
appended to it. The above-mentioned Experimental Bean
Mill, with its Fatty Acid Factory, was transferred to private
management in September, 1915, upon the completion of
the series of experiments, for which it had been established.
Also improved koji for sorghum alcohol was based upon the
laboratory’s investigations.
Photos show: (1) A large, 2-page spread of the Central
Laboratory (present premises). (2) Central Laboratory (old
premises). (3) Electro-Chemical laboratory (of Research
Division). (4) Bacteriological room (of Research Division)
(5) Exhibition room.
764. Lasseter, Dillard B. 1922. Depression of bean trade
of Antung. Commerce Reports (U.S. Dep. of Commerce)
25(1):8-9. Jan. 2.
• Summary: “The [soya] bean industry of the Antung
district has gradually lapsed from the condition of unequaled
prosperity which began in the early months of 1919 to a

present state of depression that would be serious had not the
demand for bean cake as a fertilizer for rice and sugar cane in
South China and Japan continued brisk throughout the year.
The trade in bean oil, which was formerly the foundation
of the industry, has now given place to the exportation in
cake form of the residue after the oil is extracted. The total
shipments of bean oil in 1920 were only 601,000 pounds, as
compared with 4,802,000 pounds in 1919, whereas exports
of bean cake amounted to 247,774,000 pounds in 1919 and
240,300,000 pounds in 1920.
“The output of Antung bean oil for 1921 is estimated at
89,000,000 pounds. The oil produced locally is greener in
color than and of inferior quality to that produced in Dairen
and other ports, requiring more reﬁning.”
“The export phase of the industry is, with the exception
of one British ﬁrm, in the hands of the Japanese.”
“The port of Swatow, in South China, has been the
principal destination of the bean cake exported from Antung
this year, with Japanese ports second.”
“Beans constitute 35 per cent of the ﬁeld crops produced
in this district. The crop for 1921 has been quite good, being
estimated at 95 per cent of a record year. Of the different
varieties produced, only the soya and the yellow beans are
pressed into cakes, the others being used for food purposes
alone.
“Red beans [azuki] are still produced in large quantities,
owing to their popularity with Japanese consumers, but
recent exports do not compare favorably with those of 1919.
The total amount of beans exported in 1920, of which the
red and yellow varieties constitute the largest single item,
decreased from 71,509,000 pounds in 1919 to 44,971,000
pounds in 1920. An even larger decrease is indicated for the
1921 export ﬁgures.” Address: Vice Consul, Antung, China.
765. Chevalier, Aug. 1922. Rouest (L.)–Le soja et son lait
végétal, applications agricoles et industrielles [Review of
Rouest’s book The Soybean and its Vegetable Milk]. Revue
de Botanique Appliquee & d’Agriculture Coloniale 2(5):3437. Jan. 30. [1 ref. Fre]
• Summary: Mr. Rouest (of Luxey, Landes) is director of
the experimental farms in the southeast of France. He has
collected many documents concerning the soybean published
in France, the USA, Austria, etc. His book constitutes a
very complete study of soya, especially of its culture and
utilization.
Mr. Rouest has conducted soybean trials at the
experimental form of Barthes, at Villardonnel (Aude), in the
southeast of France, since 1918, starting with varieties from
America obtained via Messrs. Brioux and Semichon. He
has also tested the new varieties cultivated by Mr. Carles, of
Carbonnières, in the Tarn.
Sojalithe, made from soymilk, can replace celluloid.
The reviewer concludes: “There is no reason that this crop,
whose cultivation has recently expanded so greatly in North
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America, could not also be increasingly widely cultivated in
France and her colonies.”
766. Bean-Bag (The) (Lansing, Michigan). 1922. The
versatile bean. 4(8):33. Jan.
• Summary: “The praises of the Chinese soya bean as food
have been sung by experts who wanted to bring down the
cost of living. Industriously they gave exhibits of palatable
ways in which it could be prepared. Still, for some reason,
the soya bean as food didn’t take–or hasn’t taken yet!
“But the soya is a versatile bean. Cast off as a food,
it proves itself valuable as a plant and varnish oil! Its
possibilities in this direction were ﬁrst investigated some
time ago, when the failure of the ﬂax crop in the northwest
caused a serious shortage of linseed oil. A large quantity of
soya beans was imported from Manchuria and distributed
generally through the country with the cooperation of the
United States department of agriculture.
“The beans grew well in all sections, but throve most
lustily in the south. Here the cottonseed crushers took a
keen interest in the experiment. Oil was crushed from the
beans grown in this section and experiment established its
desirability as a paint oil.”
767. Gardner, Henry A. 1922. Storage conditions in white
and tinted paints: With reference to soap formation of the
ﬂake or granule type. Paint Manufacturers’ Association of
the U.S., Educational Bureau, Scientiﬁc Section, Circular
No. 143. p. 132-50. Jan. [5 ref]
• Summary: The section titled “Effect of liquids” (p. 13536) states: “Soya bean and similar semi-drying oils, even if
of fairly high acid value, form soaps that are relatively more
soluble than those of linseed oil, and accordingly are less
observable.”
A long table, titled “Washington [DC] paint oil tests” (p.
141-44) gives results for paints made with a ﬁxed pigment
formula. The paints were prepared originally in March
1911. Soya bean oil, which is used in 19 of the 50 formulas,
generally gave a paint that was in excellent condition when
opened in Aug. 1921; the higher the percentage of soya
bean oil, the better the condition of the paint when opened.
Address: Philadelphia, Pennsylvania.
768. Sato, Masanori. 1922. Daizu abura shibô-san sekkai
no kanryû ni yoru sekiyu ruiji nenryô no seihô ni tsuite
[Preparation of a liquid fuel resembling petroleum. I.
Distillation of the calcium salts of soya-bean oil fatty acids].
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan)
25(287):13-24. Jan. [5 ref. Jap; eng]
• Summary: By the dry distillation of 100 gm of the calcium
salts of soybean oil fatty acids, about 73 cc of oily distillate
and about 8 liters of combustible gas were obtained. The oily
distillate has an odor resembling that of cracked petroleum
and a pale greenish-yellow color with a ﬂuorescence similar

to that shown by petroleum. Its characteristics are as follows:
Speciﬁc gravity = 0.8261 at 15ºC, iodine value = 117.4, acid
value = 0.3, reﬁning loss with concentrated sulfuric acid
(15% by volume) and sodium hydroxide (speciﬁc gravity
1.555, 5% by volume) = 22.0%, caloriﬁc value = 9956
calories. The gas contains 2.4% (by volume) carbon dioxide,
4.0% oxygen, 18.1% heavy hydrocarbons, 10.3% carbon
monoxide, 1.4% hydrogen, 50.7% methane, and 12.3%
nitrogen.
Note: He gives his company’s name (p. 4) as “S. M. R.
Co.” [South Manchuria Railway Co.]. Address: Kôgakushi,
Manshû Tetsudô Chûô Shikenjo (Central Lab. of South
Manchuria Railway Co.).
769. Sato, Masanori. 1922. Manufacture of artiﬁcial
petroleum from [soy] Bean Oil. Light of Manchuria No. 18.
p. 36-51. Feb. 1. [3 ref]
• Summary: Contents: Introduction. Laboratory experiments:
Characteristics of distillation crude oil, characteristics of
fractionated oil, constituents of dry distillation gas, dry
distillation residue and water distilled out. Conclusion.
When 100 gm of the calcium salt of Bean Oil fatty
acids is dry distilled at about 500ºC, a maximum of 67 cc of
distillation crude petroleum will be obtained, together with
about liters of dry distilled gas. The average caloriﬁc value
of this crude petroleum is 9,965 calories, so it compares well
with that of petroleum and heavy petroleum, and renders it
available for sundry uses as a liquid fuel. The dry distillation
gas resembles natural gas in having methane for its principal
compound. When distillation petroleum is fractionated, about
20% light oil, 60% middle oil, and 10% heavy petroleum can
be obtained. The main obstacle to making this process on a
commercially viable is the high price of Bean Oil. Address:
Central Lab., South Manchuria Railway Co., Dairen,
Manchuria.
770. Nihon Glycerine Kogyo K.K. 1922. A method of
manufacturing hydrocarbon oils from oils, fats or fatty
acids. British Patent 175,974. Application date (in UK):
16 Feb. 1922. 3 p. Convention date (Japan): 25 Feb. 1921.
Application date (in UK): 18 Feb. 1922. Complete accepted:
18 June 1923.
• Summary: “The object of the present invention is to obtain
comparatively light hydrocarbon oils in large quantity by
decomposing chemical compounds of fatty acids.”
“When the residues (chieﬂy soda soap) produced in
reﬁning with alkalies raw materials (ﬁsh oil, soya bean oil,
etc.) for making hydrogenated oil are used.”
“In short, the present invention is characterized by
dry-distilling soaps of fatty acids and decomposing them
into hydrocarbon; and although the process is very simple
it widens the use of impure or inferior fatty acids so as they
can be converted, according to our invention, into light
hydrocarbon.” Address: 345 Oaza-Tsukuda, Chibune-Mura,
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Nishinari-Gun, Osaka-Fu, Japan.
771. Omura, Magosaburo; Okada, Teppei. 1922. [Soluble
protein]. Japanese Patent 41,853. Feb. 23. (Chem. Abst.
18:449). [Jap]*
• Summary: An early patent concerning the development of
an adhesive from soybeans.
772. Adolph, William Henry. 1922. How China uses the soy
bean as food. J. of Home Economics 14(2):63-69. Feb. [11
ref. Eng]
• Summary: This article is quite similar to a 1920 article by
Adolph and Kiang titled “The nutritive value of soy bean
products,” published in The National Medical Journal of
China (6:40-49). It combines a review of the literature with
the author’s personal experience in China and a summary of
some studies conducted in the Shantung Christian University
laboratory on soy bean products. “The soy bean is probably
the most universal article in the Chinese dietary. When the
Chinese ﬁnds it necessary to distinguish between the soy
bean and other varieties of bean, he refers to the soy bean
as the yellow bean (hwang dou), and this is the name most
common throughout the orient... The use of the soybean in
China dates back to the beginning of China’s agricultural age
under the Emperor Shen Nung. It is mentioned in the Ben
Tsao Gang Mu, the ancient materia medica, written by Shen
Nung himself in the year 2838 B.C.”
“The soy bean as such is not very largely used as food in
China, but it is the source of a number of products. It would
be impossible to make a complete list of all these. The best
known and the most important are the bean milk, bean curd,
bean sauce (soy), bean sprouts, bean oil, and bean cake. The
student of nutrition is particularly interested in the bean curd
or ‘bean cheese.’” There are four agents employed in China
to make soy bean curd, often called Chinese cheese. “These
are: (1) lu, the solid residue prepared by the evaporation of
salt bittern; (2) gypsum; (3) swan giang, the soured bean
milk whey remaining from the previous coagulation of bean
curd; and (4) vinegar.
“In spite of the tremendous consumption of bean curd
in China, the industry does not center in large factories,
but myriads of small shops, as numerous as our own candy
stores and fruit stands, make and supply the daily needs in
bean curd for the millions throughout the Chinese republic.
Every small town has at least one bean curd shop. Good bean
curd must be manufactured fresh every day. The coagulated
curd is white in color and resembles our cottage cheese.
After coagulation it is pressed between cloths, cut up into
squares or moulded into cakes about ﬁve inches in diameter
and an inch thick, and sold to the Chinese housewife. A
cake of the size indicated costs approximately $0.01 in U.S.
currency. The cakes of bean curd may also be salted and
dried, yielding a product which resembles our cream cheese.
“Tradition says that the manufacture of soy bean curd

was originated in China in 164 B.C. during the reign of the
Emperor Han Wen, by a man named Liu An, the duke of
Hwai Nan. The common Chinese name for soy bean curd is
dou fu, often romanized tofu; and the classical name is li chi,
probably meaning ‘the morning prayer.’ It is interesting to
note that in China at the present day the bean curd is made in
the early hours of the morning, and sold at daybreak.
“Liu An was a great friend of the Buddhist monks, and
it seems quite probable that he invented this bean curd in
order to provide a change or delicacy to break the monotony
of the monastic ration. As a matter of fact, bean curd is a real
delicacy if carefully made and well cooked. Chinese who
are connoisseurs on the subject assert that when so prepared
it has the taste of pig’s brain. Americans and Europeans
eating Chinese food often eat carefully prepared bean curd
thinking it is pork. With sugar it produces a dish like custard.
Prepared with salt it resembles scrambled eggs.
“The Tsinan variety of bean curd is made exclusively
with the use of lu as a coagulating agent. In the following
table the analyses of bean curd are compared with that of
common cottage cheese.”
Table II gives an analysis of both fresh and dried soy
bean curd, and compares them with cottage cheese. Table III
gives an analysis of the ash of soy bean curd and soybeans.
Soy bean milk is discussed and Table IV gives its
composition (4.22% protein, 1.87% fat), plus that of cow’s
milk (3.3% protein, 4.0% fat) and bean milk whey.
“Soy bean sprouts. Soy beans soaked in water and
allowed to sprout are much relished as a vegetable by the
Chinese. Very considerable quantities of soy bean are used in
this way. The sprouts are usually cooked in oil, and produce
a dish which appeals very strongly to the taste of Americans
in China. It is strongly recommended for use as a vegetable
on the American table.” Table V shows that soy bean sprouts
contain 5.7% protein and 0.8% fat.
“The soy bean cake is the press-cake which remains
behind after the removal of the soy bean oil in the press
mill. The orient has used soy bean cake for cattle feed and
for fertilizer. It is of note that it contains a high percentage
of nitrogen, but, economical though the Chinese have
been, they do not seem to have attempted to convert it into
a human food. Only recently has it been very seriously
suggested that both in the occident and in the orient this rich
nitrogenous material should be converted into some form of
food for human consumption. During the north China famine
of 1920-1921, the soy bean cake was actually used in the
starvation diets to bolster up a failing food supply.”
“Discussion: The Chinese people make practically no
use of dairy products, and the bulk of the people consume
very meagre amounts of meat. Yet in spite of this they have
lived for centuries on what appears to be a remarkable wellbalanced diet by the use of the soy bean...
“A number of interesting examples are found in China
of the use of bean curd as an agent for growth. One of the
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writer’s Chinese colleagues, whose home is in Anking,
has observed that dealers in birds employ bean curd as the
sole food for infant birds. The birds are robbed away from
their nests immediately after they are hatched, and are then
fed bean curd to tide over the infantile period till able to
feed themselves. Still more interesting is the case of the
true Buddhist monk who from birth is consecrated to the
priesthood, and is carried through the period of childhood
growth on a rather heavy diet of bean curd... The country
monastic diet is noted for its high content of soy bean
products...
“The Chinese coolie... in spite of the scanty intake of
meat and the constant exposure to overwhelming sources of
infection, still does possess a wonderful resistance. The diet
of the average coolie contains a surprisingly large amount of
beans and bean products...
“A common saying in some parts of China terms ‘bean
milk the poor man’s milk, the bean curd the poor man’s
meat.’ This simply indicates the extent to which bean curd
has been incorporated into the diet of the Chinese...
“Soy bean propagandists have been especially
enthusiastic over the introduction of soy bean curd into
America. Dr. Yamei Kin, a Chinese dietitian, has become
particularly well-known as an exponent of bean curd on her
visits to the United States.”
Note 1. This is the earliest document seen (April 2013)
that uses the terms “poor man’s meat,” or li chi or dou fu or
“bean cheese” or “Chinese cheese” to refer to tofu. Use of
the word “bean cheese” is confusing, since it could also refer
to fermented tofu (also called “Chinese cheese” or “bean
cake”).
Note 2. This is the earliest document seen (Aug. 2003)
that uses the term “poor man’s milk” to refer to soymilk.
Address: Assoc. Prof. of Chemistry, Shantung Christian
Univ., China.
773. Russell, H.L.; Morrison, F.B. 1922. Breeding for oil
in soybeans. Wisconsin Agricultural Experiment Station,
Bulletin No. 339. p. 113-14. In Annual Report, 1920-21. Feb.
• Summary: “This year the eighth season’s crop of soybeans
was harvested and further data gathered by Mr. Lindstrom
about the possibility of increasing or decreasing the quality
of oil, such as can be used as a drying agent in paint
manufacture.” High quality oil has a high iodine number. But
an increase in the iodine number is typically accompanied by
a slight decrease in the total quantity of oil in the soybean.
774. Akita, M. 1922. Bean oil and its products. VI-X. Light
of Manchuria No. 19. p. 5-45. March 1. [18 ref]
• Summary: Continued from the September 1921 number.
6. Bean oil and comparison with a few other kinds of fat
(cottonseed oil, rapeseed oil). 7. Method of detection–
Mixture of bean oil and olive oil. 8. Oil obtained from bean
cake. 9. Denaturation of bean oil. 10. Uses of bean oil:

Substitute for India Rubber, soap, hardened oil, speed of
hardening [hydrogenating] bean oil. Conclusions. Contains
12 photos related to Manchuria (mostly tourist attractions)
but not to soy. Address: Central Lab., South Manchuria
Railway Co., Dairen, Manchuria.
775. Ridgway, Frank. 1922. Farm and garden: Soy bean crop
may offset Illinois’ surplus of corn. Chicago Daily Tribune.
March 19. p. G9.
• Summary: “Illinois farmers are trying out a new scheme
this spring;” they plan to create a market before producing
the crop. “The soy bean committee of the Illinois State Farm
Adviser’s association is developing a market for 2,520,000
bushels of soy beans to be grown and sold in Illinois this
year. This will make it possible for farmers to diversify their
crops,” utilize 168,000 acres of land, reduce corn acreage
that produced a huge surplus last fall, and build up the
fertility of their soil. Ninety-ﬁve county agents back the plan.
“Through personal interviews and conferences with
various manufacturers arrangements have been made with
three oil manufacturing concerns in Chicago, East St. Louis,
and Decatur [all three in Illinois] to take care of this year’s
crop.” These three ﬁrms have agreed to buy 2,520,000
bushels of soy beans. The Illinois committee will ask for
tariff protection for the growers. “The committee points
out that soy beans have never been fully appreciated in
this country because people are not familiar with the many
different ways they can be used for human and animal foods,
as well as commercially.”
“At Decatur, where the enthusiasm [for soy beans] runs
highest, farmers, in conjunction with the Decatur chamber of
commerce, held a banquet recently in which soy beans were
the ‘piece de resistance.’ They had baked soy beans, soy bean
soup, and soy bean mufﬁns. Soy beans were even parched
and ground and used as a substitute for coffee, and a delicate
salad was made with them.
“Diners looked suspicious: That was a rare banquet for
people in Decatur, as well as the farmers who came for miles
around to attend the big feast–every one was suspicious and
timidly tasted the ﬁrst few bites of each dish served. They
liked the food so well that ever since the banquet soy beans
have been served in variety of ways in the homes in and
around Decatur.
“The people in some of the countries of the orient would
chuckle if they should hear of the Decatur dinner, for the soy
bean has been one of the principle articles of human food for
more than 5,000 years in many foreign countries.”
“It was introduced into the United States as early as
1804, but has made little progress until the last ten years.
Today Illinois is far in the lead in its production.”
There is big demand for soy bean seed and oil this year.
“In 1918 the oleomargarine industry used 5,921,000 pounds
of soy bean oil, the lard substitute industry 56,517,000
pounds, soap factories 124,058,000 pounds, and other

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 366
industries–principally paint, oil, and linoleum concerns–used
149,884,914 pounds of soy bean oil. Practically all of it was
imported and could easily be supplied here.”
A portrait illustration shows Howard Leonard, president
of the Illinois state farm bureau.
776. Times of India (The) (Bombay). 1922. Korean progress:
Agriculture and farming. March 24. p. A7.
• Summary: “It is in southern Korea and especially in
the South-Western district that agriculture has prospered,
the climate being comparatively mild. The cultivated
area is only 10,640,000 acres, being about one-tenth of
the total area. About 36 per cent. of this is rice paddy and
the remainder farm-land. There is enormous scope for
extending cultivation if the difﬁculty of irrigation, which
is the greatest obstacle, is surmounted. Since 1907 [Korea
is now a Japanese protectorate], Government have adopted
a policy of encouraging the exploitation of state-owned
uncultivated lands, by renting them from the state to anyone
regardless of nationality for a term of not more than ten
years, for tillage, stock-raising, afforestation [planting seeds
or trees to make a forest on land which has not been a forest
recently, or which never has been a forest; different from
reforestation], etc. Rice is the main food of the Korean and
is the staple product,... the annual produce being about 60
million bushels. Wheat is another crop. But that of Soya
beans is important.” In 1918, about 30 million bushels were
produced, twice as much as in 1910. Soya oil and soap
are made from these soybeans “in Japan to which they are
chieﬂy exported.”
777. Sato, Y. 1922. Bean industry and its scientiﬁc study.
Light of Manchuria No. 20. p. 1-33. April 1.
• Summary: Contents: Introduction. 1. Bean [soya bean]
industry: Utilization of fat and bean oil, reﬁning of bean oil
(clariﬁcation of bean oil by precipitation, bleaching of bean
oil {bleaching by clay, by carbon, by sun’s rays, by heat, by
chemicals}, reﬁning by alkali, deodorizing), manufacture of
derivatives (bean oil for paint manufacture, making of water
proof from bean oil, substitute of India rubber from bean oil,
substitute for hardened oil, lard and butter, manufacture of
liquid fuel [petroleum] from bean oil). 2. Chemical industry
using legumin: Industrial uses of bean cake, manufacture
of plastic substance from legumin. 3. Beans as a food stuff:
Introduction, bean milk (artiﬁcial milk; Melhuish 1915
British Patent, Goessel 1917 Dutch Patent, Japanese Patent
no. 28,346), bean coffee and bean chocolate, food made from
bean ﬂour (bean powder or ﬂour, roasted bean ﬂour, and fatfree bean ﬂour), hints on manufacture of food from nutritive
point of view. Conclusion.
“What is now in the highest demand in Europe and the
United States is not [soya] Beans themselves, but Bean Oil
or various products made therefrom.” “It may be said that
the rapid development of the economic Manchuria has been

accelerated by [soya] Beans. The future of the Manchurian
industry may well be said to depend a good deal on Beans.”
Address: South Manchuria Railway Co., Agricultural Ofﬁce.
778. Bean-Bag (The) (Lansing, Michigan). 1922. A market
for soy beans (Editorial). 4(11):12-13. April.
• Summary: “Soy beans have achieved wonderful popularity
in most of the agricultural sections of the United States.
While used as food in the orient and in some of the southern
states, the main outlet for the surplus grown on the farms has
been among the seed houses, a market that, while extensive,
has of late become glutted. With hundreds of thousands of
farmers growing soys, this is but to be expected.
“Up against a proposition of this kind–large production,
with prospects of continued increase, and market supplied,
it was up to some one to ﬁnd an additional market or see the
soy bean industry hesitate, stop and eventually dwindle.
“If the American public could be induced to use soy
beans as a food the question would be answered immediately.
Soy beans, when properly prepared, are an appetizing food,
inexpensive, palatable, containing elements which make for
health and long life. But Americans do not like soys as food.
They prefer navies or limas, or blackeyes, or pintos–anything
but soys.
County Agent L.E. Thorne of Peru, Indiana, however,
apparently has hit upon the solution. He has succeeded in
interesting local capital to install a plant for the extraction
of oil from soys. This will be the ﬁrst plant of this sort in the
United States, to carry on such a project commercially. A
market has been found for the extracted oil, and if it works
out as expected, unlimited quantities of soy bean oil will be
used.
“A paint and varnish concern, one of the largest in the
country has contracted for the ﬁrst six months’ output of
the new plant. Soy bean oil has been used in certain kinds
of paint and varnish, but due to the time necessary for its
importation from the orient, the oil has not been satisfactory.
For this purpose, the oil must be fresh, and must be used
soon after its extraction. The imported soy bean oil becomes
rancid after a short period, and unﬁt for use.
“It is claimed that fresh soy bean oil is superior to
linseed in many varieties of paint and varnish. If this proves
true, and the extraction plant is operated economically and
at a proﬁt, a most promising market for every soy bean that
can be grown in the United States has been opened up, a
splendid cash crop made available for farmers of most of
the states, and the unassuming county agent responsible
for this development will have performed a service beyond
calculation.”
779. Hirayama, S. 1922. Uses of bean oil and its
improvement. Light of Manchuria No. 21. p. 1-11. May 1.
• Summary: Contents: Bean oil as industrial material. Edible
vegetable oils (and their use in oleomargarine, “artiﬁcial
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butter” and “artiﬁcial lard”). Tendency of increase in
consumption of vegetable oils (especially in lard substitutes
and artiﬁcial butter–also called “substitute butter and
substitute lard”). Values of different kinds of vegetable oil.
Quality of Manchurian bean oil. Graduating standards for
bean oil. American standards. To unify and improve quality
of bean oil. Mixed storage system of S.M.R. Co.
Before World War I, the two principal uses of “Bean
Oil” (soybean oil) were as material for paint and soap
making. Its price of the oil was very low. “Originally the
bean milling industry was founded for the production of
Bean Cake mainly to supply Japan as fertilizer. And on
occasion, with the brisk export of Bean Oil, Bean Cake was
produced quite in excess of demand. But, it is to be regretted
that the disposal of Bean Cake has always exercised a
restraining inﬂuence upon the production of Bean Oil.” One
table (p. 6) shows production of lard and “substitute lard”
in the USA from 1914 to 1920. Production of lard increased
from 826,000 tons to 968,000 tons. Production of substitute
lard decreased from 568,500 tons to 500,000 tons. About
93% of this substitute lard was made from vegetable oil. A
second table (p. 6) shows production of butter and “artiﬁcial
butter” in the USA from 1914 to 1920. Production of butter
decreased from 853,000 tons to 721,200. Production of
artiﬁcial butter [margarine] increased from 71,950 tons to
185,500 tons. A third table shows that the amount of artiﬁcial
butter made in the USA from vegetable oil only skyrocketed
from 971 tonnes in 1916 to 95,760 tons in 1920.
Photos show: (1) South Manchuria Railway Library,
Dairen. (2) Bean oil tanks at the Dairen branch of Mitsui
Bussan Kaisha. (3) Loading bulk oil into a steamer at the
Inﬂammable Goods Pier, Dairen. (4) A bean oil tank car
owned by the Mitsuis (Mitsui) at Seattle, Washington.
Note: This is the earliest English-language document
seen (Aug. 2014) that uses the term “artiﬁcial lard” to refer
to shortening. Address: Mitsui Bussan Kaisha, Dairen,
Manchuria.
780. Dupuis, R. 1922. Caséine animale, caséine végétale
[Animal casein, vegetable casein]. Annales de Gembloux
28:149-56. May. [Fre]
• Summary: After discussing the properties of casein from
cow’s milk, the author notes that the demand for casein
for industrial uses is growing rapidly, and threatens to
outstrip the supply. But it has long been known that there
is an alternative–vegetable casein, especially that extracted
from the soybean. The author then reviews the literature on
soybeans, soybean casein, and its production, drawing on
authors such as Beltzer, Osborne & Clapp, etc. In France, soy
casein can be extracted from soybean cakes (produced at oil
mills), sheets of casein imported from the Orient, or directly
from soybean seeds. The latter is the most economical.
Note: The Institut agronomique de Gembloux was
founded in Belgium on 1 Nov. 1860. Its ﬁrst course began on

8 Jan. 1861. Address: Ingénieur (A. I. Gx.) [Belgium].
781. Gardner, Henry A. 1922. Tung oil testing: A
speciﬁcations for soya bean and perilla oils. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientiﬁc Section, Circular No. 150. p. 265-68. May.
• Summary: “Proposed tentative speciﬁcations for soya bean
and perilla oils were also favorably acted upon at the recent
meeting of Committee D-1... The constants for these oils are
as follows:
“Soya bean oil. I. Properties and tests. 1. Soya bean oil,
raw or reﬁned shall conform to the following requirements:
Foots, per cent: Maximum 2.5. Loss on heating at 105º
to 110ºC., per cent: Maximum 0.2. Speciﬁc gravity at
15.5ºC: Minimum 0.924. Acid number: Maximum 5.0.
Saponiﬁcation number: Minimum 190. Iodine number
(Hanus): Minimum 128. Unsaponiﬁable matter, per cent:
Maximum 1.5. Color: Not darker than a freshly prepared
solution of 1.0 g. potassium bichromate in 100 c.c. pure
sulphuric acid (speciﬁc gravity 1.84).”
782. Nemzek, L.P. 1922. Economic possibilities of the
soyabean. Field Illustrated and System on the Farm 32:28485, 322. May.
• Summary: Soyabeans became popular in the United States
in part because of the failure of the ﬂaxseed crop in 1910.
Linseed oil prices skyrocketed, reaching $1.00/gallon during
most of 1911 and 1912. The Educational Bureau of the Paint
Manufacturers’ Association of the U.S. [in Philadelphia,
Pennsylvania], began to investigate the use of alternatives
to linseed oil in paints. “Soyabean oil was one of the oils
decided upon for the experiments, largely because it could
be readily imported in quantities... When the investigation
was started it was not deﬁnitely known whether soya oil
would prove to be a satisfactory substitute for linseed oil in
the paint industry... A series of practical paint exposure tests
were begun on test fences located in Washington, DC, in
connection with the Institute of Industrial Research. Paints
[containing soyabean oil] were exposed in May, 1911, and
repainting tests were made during the latter part of 1914.
These tests, the results of which were corroborated in other
sections of the country, showed that soyabean oil was
adapted for use in paint and varnish manufacture.”
Photos show: (1) A Manchurian yellow variety of
soyabean plant showing the arrangement of the pods shortly
before maturity. (2) A Manchurian yellow variety grown
in New Jersey with exceptionally heavy foliage. (3) A
yellow Manchurian variety of plant showing exceptional
development. This single plant bore 723 pods. (4) A typical
variety of soyabean grown for its oil. (5) A man (wearing
a straw hat, white shirt, and necktie) standing in a ﬁeld of
soyabeans grown for seed in Tennessee.
Note: This is the earliest English-language document
seen (Sept. 2006) with the word “soyabean” or (“soyabeans”)
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in the title. Address: [Paint Manufacturers’ Assoc. of the
U.S., Philadelphia, Pennsylvania].
783. Sanka, I. 1922. Import of Manchuria bean oil into the
United States and its uses. Light of Manchuria No. 22. p. 2953. June 1.
• Summary: Contents: History of Manchurian Beans
[soybeans] in the United States. Output of Manchurian
Beans. Beans as an oil yielding agent. Output of Manchurian
Bean Oil. Exports of Manchurian Bean Oil to the United
States: Exports from Dairen (from 1915-1920) to various
countries and total, exports from Yingkou, and from Antung,
exports from Japan to the USA, channels of import, principal
deals (in Manchuria, Japan, and the USA), importers
and commission merchants in the USA by city, rules for
regulating business of soya bean oil, market ﬂuctuations.
Quality of bean oil: Indices (constants and properties),
method of detection. Uses of Bean Oil in the U.S.A.: As
soap-making material, as paint making material, as edible
oil, other uses (e.g., glycerine for gun powder).
A table (p. 38) lists the cities in Manchuria where
soybean mills are located; after each is given the number of
mills, the daily capacity of Bean Cake, and the total output
of Bean Cake and Bean oil in 1919. The cities with the most
mills are Dairen (60), Harbin (24), Liaoyang (22), Yingkou
(21), and Antung (18).
In the West, Bean oil is used mostly in making soaps,
but also in the manufacture of paint, varnish, linoleum,
substitute for ebonite, candles, machine oil, oleomargarine,
salad oil, oil for packing sardines, glycerine, substitute for
lard, etc.
Photos show: (1) Exterior of the Santai Bean Mill (with
a tall smokestack; owned by Mitsui & Co.) in Dairen (p. 31).
(2) Hydraulic presses at the Nisshin Oil Mills in Dairen (p.
35). (3) Bean crushers at the Nisshin Oil Mills in Dairen (p.
37). Address: South Manchuria Railway Co., Agricultural
Ofﬁce.
784. Neue Hamburger Zeitung (Hamburg, Germany). 1922.
Oelindustrie Japans und des Mandschurei [The oil industry
of Japan and Manchuria]. June 10. p. 2, col. 4. [Ger]
• Summary: The oil industry of Japan is relatively small
and insigniﬁcant compared with that of Manchuria–which
is controlled by Japan. The soybean accounts for 58% of
the export trade from Manchuria, and about 80% of these
soybeans are exported in the form of beans, mostly to China
and Japan. The rest is exported in the form of cake and oil,
with the cake imported mostly by Japan and the oil mostly
by Europe and the United States. Most of the oil, by far, is
obtained by pressing. The press-cake as well as the residue
from solvent extraction is used as fertilizer but a small
amount is added to cattle feed. The Japanese consume neither
milk nor the ﬂesh of cattle, but rather rice, ﬁsh, vegetables,
fruits or seaweed. They never consume fat, oil or butter, but

three times a day they eat soybeans in one form or another.
The beans which are made into presscake give a product
that contains 45% protein, that is 2½ times as much protein
as is found in meat. This advantage is realized by the
Japanese as well as by Europeans. In Oct. 1921, the English
minister Winston Churchill recommended the soybean as a
rescue (Rettung). However the Japanese now want to press
the soybeans, reﬁne and harden (hydrogenate) the oil just
like German companies are doing. And they would like to
sell these products to Europe.
785. Gardner, Henry. 1922. Spéciﬁcations des huiles de
soja et de perilla [Speciﬁcations of soy oil and perilla oil
(Abstract)]. Matieres Grasses (Les) (Paris) 14(170):6149.
June 15. [Fre]
• Summary: A French-language summary of the following
English-language article: Gardner, Henry A. 1921.
Communication regarding proposed speciﬁcation for soya
bean oil and perilla oil. Paint Manufacturers’ Association of
the U.S., Educational Bureau, Scientiﬁc Section, Circular
No. 137. p. 73-74. Nov. Address: [Paint Manufacturers’
Association of the U.S., Educational Bureau, Scientiﬁc
Section, Philadelphia, Pennsylvania].
786. Komatsu, H. 1922. Tantalus from bean oil. Light of
Manchuria No. 23. p. 20-27. July 1.
• Summary: Tantalus is a substance used for waterprooﬁng
mortar, cement, or concrete, developed from soybean oil by
Mr. T. Suzuki, then in the service of the South Manchuria
Railway Co. The chief constituent of Tantalus is fatty acid of
aluminum, and it is a pale yellow liquid of somewhat viscous
consistency, giving a very weak alkaline reaction to litmus
paper. “When mixed in water, it readily forms an emulsion. If
this Tantalus solution is used instead of water in kneading up
cement, mortar, and other calcareous substances, the particles
of cement, sand, and lime are enveloped by fatty acid of
aluminium which has a strong repelling power against water,
and so once the mixture has grown hard and got dried, the
permeation of water among the particles will be absolutely
stopped. Besides the mortar is not at all coloured.”
The author also discusses how Tantalus is manufactured,
its many applications or uses, characteristics, how much
and how to use it, and results of testing. It is presently
manufactured and sold throughout East Asia by the Dairen
Solite Manufacturing Co. Address: Works Manager, Solite
Manufacturing Co., Dairen, Manchuria.
787. Seki, K. 1922. Bean cake exporters and bean mills at
Dairen. Light of Manchuria No. 23. p. 1-12. July 1.
• Summary: About 96% of the Bean Cake exported from
Manchuria is shipped to Japan proper and Formosa [a
Japanese colony since 1895] for use as manure by the
farming classes. The demand for Bean Cake in Japan is
increasing partly because the comparative advantage of
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Bean Cake fertilizer has come to be more widely appreciated
by the farmers, and partly because, during war time, it is
difﬁcult and expensive (due to the rise in silver) to import
chemical fertilizers. Of the bean mills in Dairen only 7-8
are under Japanese- or Sino-Japanese management, and
they have a total capacity of about 30,000 pieces of bean
cake per day. The majority of the mills, about 61, are under
Chinese management (mostly Chinese from Shantung), and
they have an output of about 110,000 pieces of bean cake
per day. Chinese policies therefore control the market. The
Gold Standard replaced the Silver Standard on the Dairen
Exchange in the autumn of 1921; the Chinese mills did not
like this.
“Prior to the great World War, there were only a small
number of the ﬁrst class Japanese capitalists such as the
Mitsuis (Santai Mill), the Okuras (Nisshin Oil Mills), the
Koderas, etc., who had a good hang of the trade. As to the
others, they have come after the Russo-Japanese War with
practically empty hands.”
788. Keimatsu, K. 1922. Bean cake as cattle-feed, instead of
fertilizer. Light of Manchuria. No. 24. p. 1-4. Aug. 1.
• Summary: The soybean complex in Manchuria is in bad
shape due to high prices. The author hopes that soybean cake
will be used more as cattle feed in the future, rather than as
fertilizer, as has previously been the case. “Now at Dairen
alone, more than 110,000 pieces of Bean Cake are being
put out daily, and their chief utility has been as fertilizer in
Japan. If they should be made into cattle-feed, the market
therefore may be extended from Japan to Europe and
America.” He would also like to see new solvent extraction
equipment installed to replace the old mechanical presses,
and the quality of soy oil improved. And “it is heartily
hoped that bean milling in the future will be founded with
the production of Bean Oil for the primary object and that
of cattle-feed for the secondary one, and this on a more
comprehensive scale, amalgamating a number of minor
mills.”
“At the same time, the manufacture of hardened oil, as
now carried on by the Dairen Oil & Fat Industry Co., makes
another enterprise having great possibilities. The hardened
oil of this Company has not yet earned a wide and high
reputation, but the Company is now turning out an excellent
product. Soap, margarine, glycerine, and several other
chemical products are made from hardened oil. Moreover,
shipment in the form of hardened oil is far more convenient
than in the form of crude oil.” Address: Ex-superintendentgeneral, South Manchuria Railway Co. Central Lab.
789. Associated Press (AP). 1922. Soy beans in corn belt.
Legume rapidly nearing a place as a major crop in central
west. Washington Post. Aug. 26. p. 6.
• Summary: “The soy bean is rapidly taking a place as a
major crop in the farming systems of the corn belt, replacing

oats to a considerable extent and taking part of the corn
acreage, says the Department of Agriculture. Although
primarily used for forage, pasture and ensilage, the growing
of seed during the last few years has become a very
proﬁtable industry.”
“County soy bean associations, growers, county agents
and extension ofﬁcials, notably in Illinois and Indiana, have
concerned themselves in the development of a commercial
outlet for the seeds, it is noted. Several mills in those States
have become interested in the possibilities of that bean as a
source of oil and meal.”
“Soy bean oil is largely used in the manufacture of soaps
and paints, and it is also used in the manufacture of lard and
butter substitutes, rubber substitutes, linoleum and printing
ink, and as a salad oil. The cake or meal is a superior cattle
feed and of high value for human consumption.”
790. Satow, Sadakichi. 1922. Process of manufacturing
vegetable proteid substances (from the soybean or other
proteid containing substance). U.S. Patent 1,427,645. Aug.
29. 4 p. Application ﬁled 20 Aug. 1918.
• Summary: “The object of the invention is to provide
vegetable proteid substances of improved quality and a
simple, efﬁcient and economical process of manufacturing
the same from vegetable substances, such as cereals,
leguminous products or other material for food purposes
or for use in the manufacture of celluloid-like substances,
linoleum-like substances, lacquer, varnish, artiﬁcial rubber,
artiﬁcial leather and the like.” Address: Sendai, Japan.
791. Nemzek, Leo P. 1922. Production and use of soya bean
oil in the U.S.: A brief history of its development in the
United States. Properties of the oil and its by products. Paint,
Oil and Chemical Review 74(9):10-11. Aug. 30; 74(10):1011. Sept. 6. [1 ref]
• Summary: “Address delivered before the Corn-Belt Seed
Growers’ Association at Columbus, Missouri, Sept. 1, 1922.”
Except for the addition of helpful subdivisions (A-level
heads), this is identical to the following: Nemzek, L.P. 1922.
“The production and use of soya bean oil in the United
States with a brief history of their development.” Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Science Section, Circular No. 155. 14 p. Sept.
The heads are–Aug. 30: Introduction. Linseed failure
demonstrates need. Exposure tests show value of soya
oil. Experiment stations spread propaganda. Beans can be
grown throughout the country. Cotton and linseed mills
well situated to crushing. Average oil content 19 per cent.
Suggested speciﬁcations. Chemical constants. Drying
properties.
Sept. 6: Price ﬂuctuation. Yield per acre. Food value
of soya bean. Importation of beans. Diversiﬁed market.
Wholesale prices of soya beans. Market for cake and meal.
Address: Chief Chemist, E.I. du Pont de Nemours & Co.
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[Paint Manufacturers’ Assoc. of the U.S., Philadelphia,
Pennsylvania].
792. Crevost, Charles; Lemarié, Charles. 1922. Catalogue
des produits de l’Indochine [Catalog of the products of
Indochina]. Bulletin Economique de l’Indochine (Hanoi)
25(155):387-430. July/Aug. New Series. See p. 426-30. [9
ref. Fre]
• Summary: In the section titled “Fats and vegetables”
(Matières grasses et végétales) is a subsection titled “Soja–
Soja max” (p. 426-30). It contains a general overview of the
soybean, drawing much information from the publications
of Li Yu-Ying and Grandvoinnet, including the names of the
soybean in Cochinchina, Annam, and Tonkin (dau nanh),
Tonkin (dau tuong, dau xa), Cambodia (sandek sieng), Laos
(mak toua kon, mak ta tone), China (teou, yeou-teou; ta-téou;
sou; pai-lou; fan-tou), and Japan (daizu; mame; miso-mame;
tsuru-mame; no-mame).
Discusses the introduction by Li of soybean culture in
the area around Paris, the laboratory and factory established
by Li and its soy products, the characteristics of soy oil and
its comparison with cottonseed oil, the use of soy oil in Great
Britain to make soap and margarine, and the composition of
soybeans cultivated in Laos, Tonkin, and Manchuria.
Also discusses Perilla ocimoides (p. 407) and sesame
(Sesamum indicum, 422-26). Crevost was born in 1858.
On the inside front cover is a map of French Indochina.
Note: in 1920 Crevost was inspector of the agricultural
and commercial services, and director-conservator of the
agricultural and cultural museum in Hanoi; Lemarié, an
Ingénieur-Agronome, was director of the agricultural and
commercial services of Tonkin, and laureate of the national
society for acclimatization. Address: 1. Inspecteur en
chef des Services commerciaux, Directeur-Conservateur
du Musée agricole et commercial de Hanoi; 2. Ingénieur
agronome, Directeur-adjoint des Services économiques de
l’Indochine, Lauréat de la Société nationale d’acclimatation.
793. Keghel, Maurice de. 1922. Les “stand olie” et autres
huiles preparées dans leurs applications aux peintures
émail et peintures vernissées [The “stand oils” (boiled and
polymerized linseed oil) and other prepared oils in their
applications as enamels and varnishes]. Revue des Produits
Chimiques (La) (Paris) 25(18):613-18. Sept. 30; 25(22):75764. Nov. 30; 25(24):829, 831-38. Dec. 31. (Chem. Abst.
17:1156). [Fre]
• Summary: This study on prepared oils as used in enamels
and varnishes contains a long section (p. 763) on the use of
perilla and soybean oil in the paint industry. The treatment of
soybean oil to render it usable is outlined.
Note: Webster’s Third New International Dictionary
(1963) deﬁnes stand oil as “a thickened drying oil prepared
originally by exposing to sunlight and air and now usually
by heating” bodied oil; especially linseed oil heated to about

600ºF. Address: Ingénieur-Chimiste Conseil.
794. Nemzek, L.P. 1922. The production and use of soya
bean oil in the United States with a brief history of their
development. Paint Manufacturers’ Association of the U.S.,
Educational Bureau, Scientiﬁc Section, Circular No. 155. 14
p. Sept. Also in Oil, Paint and Drug Reporter 102(20):33, 50.
Nov. 6, 1922.
• Summary: “An address to the Corn Belt Seed Growers’
Association, Columbia, Missouri, September 1, 1922.” An
excellent overview.
Contents: Introduction: Importance and value of soybean
oil, imports of the oil into the United States (table from
1913-1921 showing pounds and dollar value), its promotion
by the Educational Bureau. Linseed failure demonstrates
need. Exposure tests show value of soya oil: Paint exposure
tests begun in May 1911 in connection with the Institute
of Industrial Research were conducted to establish its
suitability for making paint, enamel, and varnish. Soliciting
“the assistance of the State Experiment Stations and other
interested persons to urge the farmer to grow more Soya
Beans for seed.” Beans can be grown throughout the country:
Two types of soya bean oil manufacture, by hydraulic
press or expeller. Cotton and linseed mills well situated
to crushing. Average oil content 19 per cent. Suggested
speciﬁcations. Chemical constants: Physical properties of the
oil. Drying properties. Price ﬂuctuation (incl. table, monthly,
Jan. 1920 to Dec. 1921). Yield per acre. Food value of soya
bean: Various uses in China and Japan. Importation of beans.
Diversiﬁed market (incl. table of soya bean prices, 19131921). Wholesale prices of soya beans. Market for cake and
meal (incl. table comparing composition of soya bean meal,
cottonseed meal, and linseed meal).
“American agriculture is gradually adopting the growing
of the ‘Soy Bean,’ as it is still quite generally known. Each
year witnesses an increased interest its development. This
year there has been a remarkable increase in production and
a similar increase in the number of inquiries concerning
different points relative to the possibilities of the Bean
and the utilization of the products derived from it, namely:
the oil and the cake or meal. The progress in production
is fairly well illustrated by the recent announcement that
oil will be crushed from beans grown in Central Illinois. A
weekly output at the start of from twenty-ﬁve to thirty cars is
expected.”
“In view of the fact that there are hundreds of varieties,
many of which differ in only a few minor respects from
others, it was necessary after making preliminary tests, to
eliminate many of them in order to bring the number down
to a practical working basis. There is really nothing to be
gained by growing so many different varieties. The number
was reduced to about ﬁfteen already popular varieties,
namely:–Mammoth, Medium Yellow, Ito San, Holly Brooks
[Hollybrook], Haberlandt, Peking, Wilson, Auburn, Black
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Eyebrow, Arlington, Tokio, Mikado, Virginia, Sable, and the
Yellow Manchurian bean, which growing tests showed were
very satisfactory” (p. 4).
“In 1916 there were produced in this country in the
neighborhood of one hundred thousand gallons of Soya
Oil. The largest part of this quantity was produced by the
Elizabeth City Oil [& Fertilizer] Company, and the New
Bern Cotton Oil and Fertilizer Mills.” (p. 7).
“In China and Japan, millions of tons of soya beans are
consumed as food.” “Soya meal... ﬁnds application in human
food in connection with wheat ﬂour and other substances like
Corn and Rye meal.
“In China soya beans are used for human consumption
as vegetables like marrow-fat beans and in the preparation
of soups. They are prepared especially as substitutes for
meat and as substitutes for chocolate and coffee. They also
enter into the manufacture of cheese and in the macaroni
preparations.
“One of the best known uses for them is in Soy, the
Chinese sauce, manufactured extensively in Hong Kong.
The process is simple. It consists merely of grinding the
bean and mixing the bean with water and Chinese yeast. The
mixture is then allowed to stand for three to four months, the
resultant liquor being the sauce.
“Soya beans are also the basis for many modern table
sauces.
“Large quantities of the beans are consumed in the form
of oil used for lubricating purposes for the greasing of axles
and in connection with much of the Chinese machinery. It is
also used as a lamp oil instead of kerosene oil. The reﬁned
oil is frequently used for preserving sardines, and in place of
lard and Cotton Seed oil for cooking.
“During the last ﬁve years a considerable tonnage of
Soya Beans has been imported for crushing in this country.
Some of the beans have been crushed in the Cotton Seed oil
mills in the South...” (p. 10). Address: [Paint Manufacturers’
Assoc. of the U.S., Philadelphia, Pennsylvania].
795. W.H.L. 1922. The soybean–A crop with a future. Some
plain facts regarding a remarkable plant of many uses. Ohio
Farmer 150(15):354. Oct. 7.
• Summary: “The soybean has become deﬁnitely established
as a commercial crop in the Middle West. It promises to
rank with alfalfa as a hay crop; it will give clover a race
as a soil-improving crop; it has already proven its value
as a supplement to corn for both silage and hogging down
purposes. As a cash crop it has great possibilities since the oil
which it yields is in great demand both for food and for use
in the arts. Either the raw bean or the resultant cake left after
the oil is extracted or expressed has a high value as a protein
supplement when combined with the proper mineral mixture.
“These are facts which were gleaned at the recent
Soybean Field Day at the Ohio Experiment Station and
which account for the remarkable rise in popularity of the

soybean in the last few years. W.J. Morse, soybean specialist
of the U.S. Department of Agriculture, told in his talk of
the thousands of acres that were being devoted to this crop
in Iowa, Illinois and Indiana. Growers in these states are
establishing co-operative oil mills, Piatt County, Illinois,
alone devoting 1,200 acres to soybean seed production and in
addition has 50,000 acres of soybeans planted in corn.
“A large part of this development can be credited to
Mr. Morse, thru his work of introducing and establishing
soybeans in this country from their native home in
Manchuria.”
The ﬁrst soybean was introduced by the USDA seed
and plant introduction program in 1899 “and since that time
between 1,500 and 2,000 introductions have been made by
the U.S. Department of Agriculture, there being between 800
and 900 distinct varieties in this number. These varieties are
given their initial test at the Arlington, Virginia, Experiment
Farm maintained by the U.S. Department of Agriculture. If
they prove of value co-operative tests are made in different
sections of the country by the state experiment stations. If
a variety proves adaptable to a section of the country it is
disseminated following its trial by the experiment station,
ﬁrst thru tests with picked farmers and then to the farming
public generally.”
796. Beebe, Murray Charles. Wadsworth Watch Case Co.
(Dayton, Kentucky). 1922. Improvements in and relating to
photographic reproduction processes and mediums therefor.
British Patent 203,285. Convention date (USA): 31 Aug.
1922. 2 p. Application date (in UK): 23 Oct. 1922. Complete
accepted: 24 March 1924.
• Summary: Glycerides of unsaturated fatty acids of some
oils (such as tung oil) can easily be made very sensitive
to light, and thus potential ingredients in the photographic
process.
“Among the substances which we desire to be included
within the term ‘glycerides of unsaturated fatty acids’ may
be enumerated the following: Tung oil, perilla oil, soya bean
oil, lard oil, cotton seed oil, ﬁsh oil, castor oil, linseed oil,
menhaden oil and the so-called drying and non-drying oils.
“The sensitivity to light may be increased by the use
of accelerators such as the following:” Address: 8 Verona
Apartments, Walnut Hills, Cincinnati, Hamilton Co., Ohio.
797. National Lead Co. Inc. (a Corporation of New Jersey).
1922. Improvements in and relating to abrasive sheet
material. British Patent 209,872. Application date: 1 Nov.
1922. 4 p. Complete accepted: 24 Jan. 1924.
• Summary: This “ﬂexible sheet material coated with grit or
abrasive and known in the trade as sand-paper, ﬂint or garnet
paper, emery-cloth and the like...”
An adhesive applied to the paper is a varnish whose
main adhesive ingredient (35%) is tung oil, a drying oil.
The grit is then baked onto the ﬂexible material with the
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adhesive.
“Other non-drying or semi-drying oils possessing these
properties, though perhaps in a less degree, are soya bean
oil, lard oil and corn oil.” Address: 111 Broadway, New York
City, NY.
798. Nemzek, L.P. 1922. Soya bean oil: Production and uses.
Oil, Paint and Drug Reporter 102(20):33, 50. Nov. 6.
• Summary: This is a reprint of the following: Nemzek, L.P.
1922. “The production and use of soya bean oil in the United
States with a brief history of their development.” Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Science Section, Circular No. 155. 14 p. Sept. However,
the following headings have been added for clarity and ease
of use: Introduction (incl. table showing imports of soya
bean oil to the USA from 1913-1921, pounds and dollar and
value). Paint use tests. Manufacturing methods. Suggested
speciﬁcations. Physical properties. Prices of oil (incl. table,
monthly, Jan. 1920 to Dec. 1921). Uses [of soya beans] are
various. Price of beans (incl. table, 1913-1921). Composition
of meal. Address: [Paint Manufacturers’ Assoc. of the U.S.,
Philadelphia, Pennsylvania].
799. Algemeene Norit Maatschappij. 1922. Veredelung
aktiver Kohle [Finishing active coal]. German Patent
454,407. Nov. 12. 2 p. Issued 27 Jan. 1925. [Ger]
• Summary: Page 1, line 37: It has been surprisingly found
that the carbon thus treated has an exceptionally strong
decoloring effect with respect to many oils and fats, e.g.,
beet, soybean (Soja-), olive and other oils and vegetable and
animal fats.
Note: Soy is mentioned only once in this patent in
the form “Soja- + Öle” (soy oil). Address: Amsterdam
[Netherlands].
800. Johnson, Otis. 1922. Adhesives and process of
producing same. British Patent 203,969. Application date: 11
Dec. 1922. 2 p. Complete accepted: 20 Sept. 1923.
• Summary: The base for an adhesive is obtained from soya
beans or the seeds of other leguminous plants, by treating the
beans or seeds so as to form a liquid pulpy mass from which
the ﬂuid is extracted by pressure, separating the oil from this
ﬂuid, curdling the residual ﬂuid, and drying and powdering
the curd. Alternatively the liquid pulpy mass itself may be
curdled after extracting the oil from it.
“My invention relates in general to adhesives and
processes of producing same, and has reference more
particularly to a process of the kind wherein the base of the
adhesive consists of the liquid part of the product remaining
after the separation of the oily constituents from a watery
digest of oleaginous seeds, such as soya beans, or the seeds
of other leguminous plants.
“It has already been proposed to make paste with the aid
of a base extracted from the milk expressed from a watery

digest of soya beans, said base being obtained by coagulating
the milk and drying the coagulate, but according: to this
invention I include the step of extracting the oily constituent
in the milk obtained from soya beans, or the seeds of other
leguminous plants before curdling same. Preferably also
any acid constituents in the milk are also extracted after
curdling. According to a modiﬁcation I may omit the step of
expressing the milk from the watery digest or pulpy mass,
which is directly curdled after the extraction of the oily
constituents therefrom.” Address: 334 Eighteenth St., San
Diego, San Diego County, California.
801. J. of the Society of Chemical Industry (London). 1922.
Artiﬁcial petroleum from soya bean oil. 41:242A, 360A. *
802. Norris, M.H.; McBain, J.W. 1922. A study of the rate
of saponiﬁcation of oils and fats by aqueous alkali under
various conditions. J. of the Chemical Society (London)
121:1362-75. *
803. Seiji, K. 1922. [Preparation of petroleum from rosin].
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan)
25:1421-25. (Chem. Abst. 17:2187 {1923}). [Jap; eng]*
804. Bois, D.; Gérôme, J. 1922. Essais de culture de
quelques variétés de Soja au jardin d’experiences du
Muséum, en 1921 [Culture trials with some varieties of
soybeans in the experimental garden of the Museum of
Natural History, Paris, in 1921]. Bulletin du Museum
National d’Histoire Naturelle 28(4):322-28. [1 ref. Fre]
• Summary: The soybean was cultivated at the Museum
of Natural History (Paris) in 1779, and perhaps as early as
1740. In recent years, the soybean has come to be grown
quite widely, even in the United States. Therefore the authors
wish to re-evaluate this plant, especially as a crop with
non-food industrial uses, and to ﬁnd its real economic and
agricultural value for France. In the spring of 1921 France’s
National Society for Acclimatization received 23 highly
regarded soybean varieties from the U.S. Department of
Agriculture. Some of these were sent to the Museum, where
they were cultivated in the experimental garden, being sown
on May 12 and June 1, 1921. They were also sown in other
parts of France. The early varieties did best, especially at
more southerly latitudes. Tables (p. 325-26) give data on
the following varieties grown at the Museum: Black Eye
Brown. Early Brown. Guelph. Ito San. Manchu. Mandarin.
Wisconsin Early Black. Also tested at the Museum in 1921
were soybean varieties from Delft (Netherlands), and Tabor
(Czechoslovakia) (See table p. 328). Other varieties tested
in other places: Haberlandt. Hahto. Tokyo. Virginia. Wilson
Five.
805. Brown, W.H. comp. 1922. The farmers’ handbook. 4th
ed. Sydney, NSW, Australia: New South Wales Dept. of
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Agriculture. vi + 966 p. See p. 565-67. Illust. 24 cm. 1st ed.
was 1911. 3rd ed. was 1918. 5th ed. was 1943.
• Summary: Section 7, “Leguminous crops (p. 532-89),
has the following contents: Introduction: Soil inoculation,
summer crops (incl. soybeans), winter legumes. Lucerne
[alfalfa] (now the chief leguminous crop of NSW). Cowpeas.
Soy beans. Velvet beans. Peanuts. Field peas. Vetches and
tares. Clovers (the 3 basic types are annual, biennial, and
perennial, and there are several varieties of each, in the
genera Trifolium and Medicago). Medics (incl. Burr medics,
Spineless medics), trefoils (Medicago lupulina {English
trefoil}), and crowfoots (Erodium sp.).
The subsection on soybeans (p. 565-67) states:
“Introduction: A crop which is grown to the extent of
190,000 acres in the United States seems surely to merit
some place in the agriculture of New South Wales, which in
many parts is climatically similar to America.
“For many years soybeans were tried on the North
Coast and in other warm districts on the western slopes, but
without any sign of success. From this failure it has been
wrongly concluded that the climate of New South Wales is
wholly unsuited to the culture of soybeans. Evidence is now
available to the effect that it is in the cooler climates of the
State chieﬂy that soybeans will be generally most successful.
On the North Coast, both velvet beans and cowpeas are
too strong competitors as green manures or even as fodder
crops, with perhaps the exception of one outstanding variety
of soybeans. Though resistant to a certain amount of dry
weather, soybeans are not sufﬁciently drought-resistant to
stand the long dry spells experienced during the summer
in the western districts, except in favoured localities on the
slopes.
“Although killed by heavy frost, soybeans will stand a
considerable amount of frost without injury, and have already
been successfully grown on parts of the Northern, Central,
and Southern Tablelands.”
“The utility of soybeans: The soybean is one of the most
important crops of China and Japan, and from these countries
a large amount of soybean oil is exported, some of which
ﬁnds its way into Australia.” The semi-drying oil is used
chieﬂy in the manufacture of paint and soap.
“It is not, however, as a grain crop for this purpose that
it is likely to make headway here. Apart from its value as
green manure (being a legume, it maintains or increases the
nitrogen of the soil also), the soybean excels mainly–(1)
as a grain crop for hogging down, on account of its heavy
production of seed of very high protein and oil content and
excellent feeding value, and (2) as an emergency hay crop
on account of the high value of its fodder... the hay is about
equal in feeding value to lucerne hay, and superior to clover
hay, and it has the added virtue of being able to produce
good crops of hay on soils too poor or too sour for clover or
lucerne.
“Unlike cowpeas, the soybean ripens all its seed at about

the same time; on the tablelands, the best varieties take about
four months to reach the hay or fodder stage, and about 5
months to mature seed.”
The soybean is comparatively free from attacks of
insects and diseases. Even the seed in storage is not affected
by the bean weevil which infests cowpeas and other beans
so badly. Rabbits are, however, very partial to the crop, even
when plenty of other feed is available...”
Planting: The best time to soy soybeans is a little after
maize has been planted. “Soybean seed heats very quickly in
storage (especially in a warm, moist climate) and also loses
its germinating power very quickly if kept for any length of
time, especially over one season.
Varieties: “Of the varieties tried so far in New South
Wales, the following seem to do best:” Otootan, Hollybrook,
Mammoth Yellow, Haberlandt.
As a hay or fodder crop: “It is as an emergency hay crop
that soybeans are destined to ﬁll a place in our tableland
agriculture.” The soybean’s ﬁve chief qualities are described.
Address: Editor of Publications, New South Wales Dep. of
Agriculture, Sydney, Australia.
806. Fritsch, Jean. 1922. Fabrication et rafﬁnage des huiles
végétales: Manuel à l’usage des fabricants, rafﬁneurs,
courtiers et négociants en huiles. Troisième édition
entièrement refondue [Manufacture and reﬁning of vegetable
oils: A manual for the use of manufacturers, reﬁners, brokers,
and wholesale merchants. 3rd ed., completely reset]. Paris:
Desforges–Librairie Générale Scientiﬁque et Industrielle. xiv
+ 723 p. Illust. Index. 25 cm. [16 ref. Fre]
• Summary: Chapter 2, “Drying oils (Huiles siccatives)”
contains a section on “Soybean oil (Huile de Soja hispida;
Huile de pois”) (p. 368-76). Its contents: Origin (Incl.
miso, shoyu, tofu). Manufacture (China, Japan, above all
Formosa). Physical and chemical properties. Table showing
such properties, with 16 references. Applications and uses.
Residues (soybean cake remaining after the oil is pressed
from soybeans; le tourteau de soja).
Also discusses: Margarine (p. 232-33). Peanut oil (Huile
d’arachide, p. 238-48, 699-701). Colza oil (Coleseed oil,
Huile de colza), rapeseed oil (Huile de navette), and rubsen
oil (Huile de rabette) (p. 265-72, 652). Sesame oil (Huile de
sésame, p. 273-81, 705-06).
Note 1. The ﬁrst edition of this work was published in
1905, and the second edition in 1914.
Note 2. This is the earliest document seen (March 2005)
that uses the English word “coleseed” or the term “coleseed
oil” to refer to rapeseed or to rapeseed oil, respectively.
Address: Ingénieur-Chemiste.
807. Gill, Augustus Herman. 1922. A short hand-book of
oil analysis. Revised 10th ed. Philadelphia & London: J.B.
Lippincott Co. 223 p. Illust. Index. 21 cm. [ soy ref]
• Summary: Chapter 6, titled “Vegetable oils” (p. 109-39) is
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divided into three parts: Drying oils (incl. linseed oil and soy
bean oil), semi-drying oils (incl. sesame oil), and non-drying
oils (incl. almond oil and peanut oil).
The following are given for most oils: Percentage of
oil in the seeds. Preparation. Properties. Composition and
characteristics. Adulterants. Uses. Other.
Soy bean oil is, “also called soja, soya, or Chinese
bean oil, is obtained for the seeds of soja hispida [sic] or
japonica [sic]...” It is used for making soap, for boiled and
blown oils, for grinding with colors to make paints, India
rubber substitutes, etc. It occupies a place midway between
cottonseed and linseed oils, either of which it can replace for
making soap. It dries slowly and is tacky. Good results can
be obtained by boiling with a cobalt drier.
Adulterants: Sesame oil is an adulterant for poppyseed oil, almond oil, peanut oil, or olive oil. Peanut oil is an
adulterant for sesame oil, almond oil, or olive oil. Hempseed
oil is an adulterant for rape-seed oil.
Augustus Herman Gill lived 1864-1936. Address: Prof.
of Technical Analysis, Massachusetts Inst. of Technology,
Boston, Massachusetts.
808. Institut Colonial (Marseille). 1922. Memoires et
rapports sur les matieres grasses [Memoirs and reports on
oils and fats. 3 vols.]. Marseille: Institut Colonial. [Fre]
• Summary: Volume 1, based on the Colonial Exposition
at Marseille (1922), is titled Congrès de la Production
Coloniale: Compte-Rendus du Congrès. Rapports et études
(Congress of Colonial Production: Proceedings of the
Congress. Reports and studies). It contains discussions of the
production of oilseeds in French colonies, including olive
oil, linseed oil, coconut oil, peanut oil (p. 11-20), sesame oil,
soya oil, castor oil, and other diverse oils.
A full-page table titled “Importation of fatty materials
into France” (in 1913, p. 9) shows that most are imported in
the form of oilseeds or fruits, rather than as oils per se. The
largest imports are of peanuts (in the shells, or dehulled). 198
tonnes of soja oil are imported for use in soaps, and 7 tonnes
for other uses. A second table (p. 10) shows imports of fatty
materials by colony of origin. Most of the peanuts come
from Senegal, followed by Niger and Guinea. Soy is not
listed. Contains a long bibliography on many crops, by crop
(p. 403-468).
Note: Volumes 2 and 3 are entirely about palm oil.
Address: Marseilles, France.
809. South Manchuria Railway Co. (Minami Manshû
Tetsudô Kabushiki Kaisha). 1922. Manchuria: Land of
opportunities. New York, NY: South Manchuria Railway
Co. ix + 113 p. + 25 leaves of plates on unnumbered pages.
Illust. Index. 24 cm. “Compiled and published by Thomas F.
Logan, inc., New York”–Title page verso. [Eng]
• Summary: “Preface: This handbook of the resources
of Manchuria has been prepared for American readers

in response to many requests for accurate and concise
information concerning the opportunities for overseas
trade and the facilities for travel in this ancient land of the
Manchus.
“Perhaps nowhere else in the world today is there
presented so amazing a transition from primitive agricultural
life to twentieth century industry and scientiﬁc organization.
Manchuria, since the close of the Russo-Japanese War
[1905], when the policy of the Open Door was inaugurated,
has gone forward with great strides, absorbing Western ideas
and developing her rich material resources.
“The record of this ﬁfteen-year achievement in colonial
enterprise is here set forth in facts and ﬁgures, with a careful
avoidance of debatable questions of international politics.
“In the preparation of this book, the South Manchuria
Railway has made use of all available ofﬁcial and
authoritative sources of information, and has drawn freely
from the Economic History of Manchuria, published in 1921
by the Bank of Chosen.”
Contents: 1. Geography, history and government. 2.
Natural resources of Manchuria: Agriculture, forestry,
ﬁsheries, mining. 3. Development of manufacturing (incl.
bean oil and bean cake). 4. Commerce and ﬁnance: Foreign
trade of Manchuria, facilities for commerce. 5. The South
Manchuria Railway and its work: A modern railway in an
ancient land, the railway, harbors and ships, coal mines
and steel works, gas an electricity, hotels (A modern hotel
system–The Yamato Hotels), scientiﬁc research institutions
(The Dairen Central Laboratory, agricultural experiment
stations, farm improvement work), civic administration. 6.
The open road in Manchuria.
Soya beans are mentioned on the following pages: p. 16
(11 times), p. 17 (6 times), p. 19 (7 times), p. 20, 40, 112 (5
times), p. 41, 109 (4 times), p. vii, 28, 38, 55, 57, 111, 113 (2
times).
Bean oil is mentioned on pages 19 (4 times), p. 40 (2
times), p. iv, 12, 16, 41, 47, 57, 66, 109.
Bean cake(s) is mentioned on pages 40 (3 times), p. 41
(2 times), p. iv, 12, 19, 20, 55, 57, 59, 66, 83, 87, 109.
Soy [sauce] is mentioned only on p. 17 (diagram of the
many uses of soya beans).
810. Thurston, Azor. 1922. Pharmaceutical and food
analysis: A manual of standard methods for the analysis of
oils, fats and waxes, and substances in which they exist;
together with allied products. New York, NY: D. Van
Nostrand Co. xiii + 416 p. Index. 24 cm. [14 soy ref]
• Summary: A table titled “Non-ofﬁcial oils” (p. 159-60)
lists 16 such oils and for each gives its chief components
and constants. For soya bean oil (from Soja hispida) the
chief components are oleic, linolic, stearic and palmitic
acids. The constants are: Speciﬁc gravity at 25ºC: 09194.
Refractive index at 20ºC: 1.4768. Iodine value: 130 to 135.
Saponiﬁcation value: 191 to 194. Uses: Used for edible
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purposes, soap and paint manufacturing.
An “ofﬁcial oil” is one described by the U.S.
Pharmacopeia or the National Formulary. Almond oil and
sesame oil are ofﬁcial oils; peanut oil and soya bean oil
are not. For soya bean oil (from Soja hispida) the chief
components are oleic, linolic, stearic and palmitic acids.
Used for edible purposes, soap and paint manufacturing.
In Chapter 5, titled “Oils, fats and waxes” is a long
section titled “Soya bean oil” (p. 173-75). Contents: Various
names: English–Soja bean oil, soy-bean oil. German–
Sojabohnenöl. Italian–Olio di Soia. It is a ﬁxed oil, not a
volatile oil.
U.S. imports of soya bean oil from 1918 to 1920. For the
year ending June 30, 1918: 336.82 million lb. For the year
ending June 30, 1919: 195.80 million lb. For the year ending
June 30, 1920: 112.21 million lb.
U.S. production of soya bean oil in 1919: 149.04
million lb. Constants. Principal components. Preparation and
yield. Properties and tests. Uses (Soap making, paints and
varnishes, waterproof clothing. Edible oil in the manufacture
of lard substitutes and oleomargarine. Used to a limited
extent as a lubricant and burning oil. “German Coffee Berry”
is a variety of soya bean, the seed of which, being parched
and ground, is used like coffee). By-products (Soya bean
meal is a valuable stock food). Natto (based on Muramatsu
1912). Soya bean chocolate (based on Li 1911).
A table (p. 259) shows that dried soya beans contain
anti-beri-beri, anti-xerophthalmia, and anti-scurvy vitamines.
Also discusses: Hydrogenation and hydrogenized oils (p.
60-63). Oleum amygdalae expressum (Expressed olive oil;
p. 86-88). Adulteration of olive oil (p. 110; In the USA it is
largely adulterated with cottonseed oil; sesame oil, sunﬂower
oil, corn oil, peanut oil, and minerals are occasionally
used. The constants of arachis oil and olive oil are nearly
the same). Oleum sesami (Gingili oil, teel oil, benne oil; p.
118-21). Peanut oil / arachis oil and peanut butter (p. 159,
168-73). Oleomargarine (p. 252-60; incl. nut margarines and
“vitamines”). Azor Thurston lived 1861-1922. Address: Late
Chemist to the Ohio State Pure Food and Drug Commission.
811. U.S. Tariff Commission. 1922. Summary of
tariff information, 1921, relative to the bill H.R. 7456.
Washington, DC: Government Printing Ofﬁce. 1625 p. See p.
152, 786-87, 802-03.
• Summary: “The principal sources of information have
been the commodity surveys and reports of the Tariff
Commission, especially the ‘Summary of Tariff Information,
1920.’ The material in the latter has been ampliﬁed and
brought up to date.”
Soybeans are more speciﬁcally dealt with in the 1920
Summary. Soybean oil, however, is considered in H.R. 7456.
The section titled “Soya-bean oil” (p. 152-53) states:
“Description and uses... This oil “is a semi-drying oil used
in paint either as a substitute for or mixed with linseed oil.

Its greatest use is in soap making, for which it has largely
replace cottonseed oil, but the puriﬁed oil is edible. After the
oil is expressed the cake becomes a feed for dairy cattle or a
fertilizer.
“Production of soya beans has increased greatly, but
only a small portion of the crop is used for oil. In 1915
approximately 100,000 bushels of American-grown beans
were pressed for oil. The domestic output of oil (inedible
and edible) increased from 2, 764,000 pounds in 1914 to
42,074,000 pounds in 1917 and 79,861,000 pounds in 1918.
Reports of the Bureau of the Census show that no crude
soya-bean oil has been produced either from domestic or
imported beans in this country from 1919 to September 30,
1921, inclusive. The oil is imported in the crude state and
reﬁned in this country.
“Imports have increased from 16,360,452 pounds in
1914 to 336,824,646 pounds in 1918, the great bulk coming
from China and Japan. Imports since 1917, almost wholly
from Kwangtung, China proper, and Japan, have been as
follows:”
A table shows that imports fell rapidly after 1918 (and
the end of World War I) to 195.8 million lb in 1919, 112.5
million lb in 1920, and only 16.3 million lb in the ﬁrst 9
months of 1921. The value per pound plunged from $0.11 in
1918 to $0.04 in 1921.
Exports since 1918 have been chieﬂy to Italy, France,
and Austria. A table shows the quantities: 27.7 million lb in
the last 6 months of 1919, 43.5 million lb in 1920, but only
1.93 million lb in the ﬁrst 9 months of 1921.
“Important changes in classiﬁcation.–Soya-bean oil
was exempt from duty under the Act of 1913 (par. 561); it is
dutiable under the emergency tariff act of 1921 (par. 11).”
The next section, titled “Hempseed oil” (p. 152) states
that this oil is obtained from the seeds of the hemp plant,
cultivated in France, Belgium, Germany, southern Italy,
Turkey, Algeria, North America, India, Manchuria, and
Japan. It is used mainly in paint as a drying oil.
Soya beans are also mentioned under “Beans” (p. 786).
Under “Beans, prepared or preserved” (p. 787) we read:
“Soya beans are also made into various food preparations,
especially for use by orientals.” A table shows that imports
of such soya beans increased from 1.43 million lb in 1918 to
3.4 million lb in the ﬁrst 9 months of 1921.
The section on “Vegetables prepared or preserved” (p.
802-03) states: “Bean stick [probably dried yuba sticks] or
bean cake is an oriental food product made from ground
and fermented soya beans. Miso is a cooked and fermented
combination of rice and soya beans, generally used in
making soup.” “Imports of bean stick or bean cake and miso
were valued at $73,097 in 1914, soya bean cake constituting
about 40%. Edible bean cake and miso are imported to meet
the demand of the oriental population.” A table shows that
there was a 25% duty on such products and imports and
value dropped from 1918 to 1921. Address: Washington, DC.
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812. Wandel, Walter Emil. 1923. An improved process of
cleaning rusty or corroded iron. British Patent 211,923.
Convention date (USA): 11 Dec. 1922. 3 p. Application date
(in UK): 22 Jan. 1923. Complete accepted: 22 April 1924.
• Summary: “This invention relates to the removal of rust,
corrosion and the like, from iron, with a minimum of labour
and expense. Ordinarily, rust is removed by chipping or
grinding in some way, which is laborious, expensive, and
often not very satisfactory. My present invention affords a
better way of removing rust and at the same time preventing
its recurrence.
“My invention resides in a process of cleaning rusty or
corroded iron which comprises covering the metal with a
layer of a composition comprising one or more drying oils
such as raw or reﬁned linseed oil, soya bean oil, blown ﬁsh
oils, china wood oil, cod liver oil, and the like, and a basic
body, for instance, oxide of iron, soaps such as commercial
soaps or metallic soaps (formed as a result of raw oil or oil
mixtures standing in contact with metal turnings with access
of air) or linseed foots. The composition is allowed to remain
on the rusty surface for a sufﬁcient time to dry or set, up to a
certain extent, or form a coherent skin, being then removed
together with the rust, by ﬂaking or peeling it off.”
The inventor’s preferred oil is linseed oil. Address: 318
Godchaux Building, New Orleans, Louisiana.
813. Product Name: Soy Bean Oil, and Soy Bean Oil Meal.
Manufacturer’s Name: Eastern Cotton Oil Co.
Manufacturer’s Address: Elizabeth City, North Carolina.
Date of Introduction: 1923 January.
Ingredients: Soybeans.
New Product–Documentation: Gardner, Henry A. 1923.
“Examination of commercial American soya bean oil.” Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Science Section, Circular. No. 165. p. 117-18. Jan. “The
following mills are now crushing the bean and selling the
oil... Eastern Cotton Oil Co. (Elizabeth City, North Carolina).
Markley, Klare S.; Goss, Warren H. 1944. Soybean
Chemistry and Technology. Brooklyn, New York: Chemical
Publishing Co. vii + 261 p. See p. 138. “The earliest
recorded crushing of American-grown soybeans took place at
the cottonseed oil mill of the Elizabeth City Oil and Fertilizer
Company in Elizabeth City, North Carolina. This mill was
later operated by the Eastern Cotton Oil Company, but its
operation were discontinued in the early 1930’s.”
814. Gardner, Henry A. 1923. Examination of commercial
American soya bean oil. Paint Manufacturers’ Association
of the U.S., Educational Bureau, Scientiﬁc Section, Circular
No. 165. p. 117-18. Jan. [1 ref]
• Summary: “As a result of the efforts of the Educational
Bureau (Footnote: See Circular No. 155 [Nemzek 1922]),
soya oil has now become an important American crop

product. The following mills are now crushing the [soy]
bean and selling the oil, according to the Secretaries of the
Cottonseed Crushers’ Associations: Chicago Heights Oil
Co. (Chicago Heights, Illinois), Monticello Co-operative
Soybean Products Co. (Monticello, Illinois), A.E. Staley
Mfg. Co. (Decatur, Illinois), East St. Louis Cotton Oil Co.
(East St. Louis, Illinois), Peru Products Co. (Peru, Indiana),
Eastern Cotton Oil Co. (Elizabeth City, North Carolina),
Havens Oil Co. (Washington, North Carolina).” Note 1.
No additional information is given about any of the above
companies.
A table gives an analysis of the two samples of
American soya bean oil and compares them with the
A.S.T.M. [American Society for Testing and Materials]
Tentative Speciﬁcation Requirements for 1922.
Note 2. This is the earliest document seen (March 2000)
stating that the following companies are actually crushing
soya beans and selling the oil: Monticello Co-operative
Soybean Products Co., East St. Louis Cotton Oil Co., Peru
Products Co., and Eastern Cotton Oil Co. (North Carolina).
Note 3. This is the earliest document seen (March 2008)
that mentions soybean crushing by a cooperative (Monticello
Co-operative Soybean Products Co., later also called Piatt
County Soybean Cooperative Co.).
815. Masakazu, Inouye. 1923. [Preparation of petroleum
from fatty oils. II.]. Nippon Kagaku Kaishi (J. of the
Chemical Society of Japan) 44(1):78-110. Jan. (Chem. Abst.
17:2953). [Jap]
• Summary: Obtained oils resembling petroleum by the dry
distillation of the soaps of sardine, linseed, cottonseed, soy
bean, and grape-seed oils.
816. Morse, W.J. 1923. Growing soy beans as a cash crop:
Will it pay to produce soy beans for oil and meal in the corn
belt? Wallaces’ Farmer 48(5):155, 161. Feb. 2.
• Summary: “The very large increase in acreage for [soybean] seed production the past two years–due principally
to the high price of seed–has resulted in a surplus of seed
for which a commercial outlet must be found. This has
been particularly true in some corn belt states and in North
Carolina.”
“One oil mill in Illinois the past season crushed about
10,000 bushels of 1921 corn belt grown soy beans and has
purchased about 30,000 bushels of the 1922 crop. Several
other mills in Illinois and Indiana have prepared to crush
large quantities of the 1922 crop. In Piatt county, Illinois,
soy bean growers, after careful investigation, concluded that
a home plant could be handled with economy and proﬁt. A
soy bean cooperative company was organized with a capital
stock of $50,000, the stock being held almost entirely by
growers in Piatt and adjacent counties. The solvent method
of extraction has been installed, the capacity being about
150,000 bushels yearly.”
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“The price of oil seeds is generally governed more
or less by the price received for the oil, but with the soy
bean, many are of the opinion that the cake or meal will be
the governing factor in the purchase price of the beans...
Cottonseed and linseed oil in reality determine oil prices in
the edible and commercial ﬁelds, respectively... In paints,
varnishes and linoleums, at the present linseed prices and
supply, soy bean oil may be actually indispensable. Soy bean
oil has nearly displaced linseed oil as a soft soap material,
and with the use of hydrogenation process can serve in the
manufacture of hard soaps, in which it now enters in equal
quantities with linseed oil.”
“The largest quantities of soy bean oil are consumed
in the manufacture of soaps, lard and butter substitutes, and
paints. Other trade uses are in the manufacture of rubber
substitutes, linoleum, waterproof liquids, enamels, salad
oil, printing ink, and waterproof goods, such as cloth for
umbrellas, etc.”
“The recent experiments with soy beans and soy bean
meal at the Indiana and Ohio experiment stations seem to
have established the fact that soy bean meal or soy beans
with suitable mineral mixtures, were as effective as highgrade tankage or meat scraps in the feeding of hogs and
poultry. The use of the meal as ﬂour for human food has
become an important factor in many European countries and
to an increasing extent in the United States as a food of low
starch content.
“In Asiatic countries, the cake or meal is recognized
as a most valuable fertilizing material, and as such is used
extensively for sugar plantations, rice ﬁelds and for mulberry
trees. It has been used to some extent in the United States by
manufacturers of fertilizers.”
A photo shows an ordinary binder, pulled by two horses,
being used in harvesting soy beans.
Note: This is the earliest document seen (June 2005)
that uses the terms “solvent” or “extraction” in connection
with a soybean crushing plant in the USA–in this case at
the cooperative plant at Monticello, Piatt County, Illinois.
Thus, it is the earliest document seen stating that oil is being
extracted commercially from soybeans in the USA using this
new process. Address: Agronomist, USDA, Washington, DC.
817. Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Company, Inc. xv + 329
p. Feb. Illust. Index. 24 cm. Reprinted unrevised in 1943 by
Peter Smith Publishers, New York. [563 ref]
• Summary: This classic is the ﬁrst comprehensive book
about the soybean written in English, and the most important
book on soybeans and soyfoods written in its time. Contains
an excellent review of the world literature on soybeans and
soyfoods with a 22-page bibliography on soy that is larger
than any published prior to that time (563 references), a good
description of the present status of the soybean worldwide
based on the authors’ extensive contacts, and a great deal

of original information. It quickly became a key source
for people and organizations working with soybeans and
soyfoods in all countries, and a major factor in the expansion
of the soybean in the western world. Because of its scope
and inﬂuence, Soyfoods Center considers the year of its
publication to mark the end of the “Early Years” of the
soybean worldwide. It remained in print until about 1986.
Facing the title page is a list of “McGraw-Hill
Agricultural and Biological Publications. Dr. Charles V.
Piper, Consulting Editor.” The authors and titles of twelve
books already published in this series are listed.
Contents: Preface. 1. Introduction: Name of the plant,
origin, literature, use by the Chinese and Japanese, present
importance, future prospects in the U.S., recognition
of the possibilities. 2. The commercial status of the
soybean: Manchuria and China, Japan, Europe, U.S., other
countries, summary of imports and exports of soybeans and
soybean oil. 3. Botanical history of the soybean: History
prior to Linnaeus’ “Species Plantarum” 1753, Linnaeus’
misunderstandings of the soybean, Prain’s elucidation, other
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and the correct botanical name.
4. Agricultural history of the soybean: Vernacular
names of the soybean, China, Korea, and Japan, India and
neighboring regions, Cochin China, Malayan region, early
introduction into the United States, later U.S. introductions,
the early introduced varieties (grown in the USA by
1898–Ito San, Mammoth, Buckshot, Guelph or Medium
Green, Butterball, Kingston, Samarow, Eda, Ogemaw or
Ogema), soybean in Europe, varieties grown in Europe
and identiﬁcation, Hawaiian Islands, Australia, Africa,
Argentina (p. 50), Canada (“Soybeans are grown in very
small quantities in Canada and then usually as a forage
crop”), Philippines, Egypt, Cuba (p. 52), British Guiana,
Mauritius (p. 53), present culture distribution. 5. Culture of
the soybean: Climatic adaptations, soil preferences, water
requirement, preparation of seed bed, time of planting,
methods and rate of seeding, seeding for pasturage, depth
of seeding, inoculation, fertilizer reactions, cultivation,
soybeans in mixtures (with cowpeas, sorghums, Sudan grass,
Johnson grass, millet, corn, or sunﬂowers and corn).
6. Harvesting and storage of soybeans: harvesting
soybeans for hay, silage, for the seed, seed yields, proportion
of straw to seed, storing seed, separation of cracked from
whole soybean seed, viability of soybean seed, pedigreed,
inspected, registered, and certiﬁed seed. 7. Composition
of the soybean: Proportions of stems, leaves and pods,
composition of plant and seed, nutritive and mineral
constituents, forms of nitrogen in soybean nodules, factors
affecting oil content of seed. 8. Utilization of the soybean:
Diversity of uses (a chart, p. 129, shows 59 products that can
be made from soybean seeds, and 6 more that can be made
from soybean plants), soybeans for green manure, pasturage,
soiling, ensilage, hay, straw.
9. Varieties: Japanese classiﬁcation of varieties,
classiﬁcation of varieties in Manchuria (3 yellow, 2 green,
3 black), botanical classiﬁcations, vital characteristics,
descriptions of important varieties (43 varieties and
7 synonyms), key for identiﬁcation, breeding and
improvement, genetic behavior, oil content.
10. Structure of soybean seeds. 11. Soybean oil:
Methods of extraction [Manchurian, and solvent], American
oil mills, methods of shipping and marketing, prices,
utilization in soap manufacture, food, paint manufacture,
miscellaneous. 12. Soybean cake or meal: Feeding value,
composition, use for feeding for dairy cows, cattle, swine,
sheep, poultry, digestibility, injurious effects, fertilizer.
13. Soybean products for human food: Food value of the
soybean, digestibility of the soybean and its products, mature
or dry soybeans, immature or green soybeans (a “nutritious
green vegetable”), soybean ﬂour, digestibility of soybean
ﬂour, soybean bran (p. 225-26), soybean sprouts, soybean
coffee, soybean or vegetable milk [soymilk] (preparation,
composition, residue from the manufacture of vegetable
milk [okara], utilization of soybean milk, condensed

vegetable milk, vegetable milk powder, fermented vegetable
milk), vegetable casein, tofu or soybean curd (names and
brief history, method of manufacture, coagulating agents,
manufacturing yields, digestibility, utilization of bean curd
and manufactured products, bean curd brains or tofu nao, dry
bean curd or tofu khan, thousand folds {chien chang tofu},
fried bean curd {tza tofu}, Fragrant dry bean curd {hsiang
khan}, frozen tofu {kori tofu}, Chinese preparation, various
dishes), natto, hamananatto [hamanatto], yuba, miso, shoyu
[soy sauce], confections. 14. Table dishes of soybeans and
soybean products: mature or dry beans, ﬂour, tofu, sprouts
(86 recipes). 15. Enemies of the soybean: bacterial, mosaic,
fungous [fungus], and nematode diseases, insects, rodents.
This last chapter is a comprehensive review of the literature
on soybean diseases and insects published before 1922.
The Preface begins: “The soybean, also known as soya
or soja bean, has assumed great importance in recent years
and offers far-reaching possibilities of the future, particularly
in the United States. It is, therefore, desirable to bring
together in a single volume the accumulated information
concerning this crop...
“The aim has been to present the information so as
to make it useful from both agricultural and commercial
standpoints, not omitting, however, much that is mainly of
historical or botanical interest...”
The introduction begins: “There is a wide and growing
belief that the soybean is destined to become one of the
leading farm crops in the United States.”
Note 1. C.V. Piper lived 1867-1926. Note 2. This is the
earliest English-language document seen (July 2003) that
uses the term “soybean bran” to refer to soy bran.
Note 3. This is the earliest document seen (July 2003)
in which Piper or Morse describe natto, Hamananatto
[Hamanatto], yuba, or miso.
Note 4. This book was published by March 1923 (See
Ohio Farmer, 10 March 1923, p. 313).
Note: The word “Russia” appears on 3 pages of this
book in connection with soybeans: p. 18 (in 1912, 1913,
and 1914 Russia imported soybeans, soybean cake, and
soybean oil), p. 54 (cultivated in “southern Russia {Podolia,
Samarow}”), p. 227 (“In Japan and southern Russia soybean
coffee is prepared and put up in small packages for the
market”).
Note 1. The terms “Soviet Union” or “USSR” do not
appear in this book–even though the Soviet Union was
established in Dec. 1922.
Note 2. Podolia is in today’s Ukraine. Address: 1.
Agrostologist; 2. Agronomist. Both: United States Dep. of
Agriculture, Washington, DC.
818. Nemzek, L.P. 1923. Sojabohnenoel: Erzeugung und
Verwendung [Soya bean oil: Production and uses (Abstract)].
Chemisches Zentralblatt II(12):691. March 21. [1 ref. Ger]
• Summary: A German-language summary of an English-
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language article with the same author and title published in
1922 in Oil, Paint and Drug Reporter 102(20):33, 50. Nov.
6.
819. O’Brien, Harry R. 1923. Soy-bean magic: It is shown in
feedlots as well as in factories. Country Gentleman 88(13):4,
18. March 31.
• Summary: Describes the results obtained by feeding a
soy-and-mineral ration in a pasture to hogs, cows, poultry
and horses. The idea was conceived in 1920 by three faculty
men at Purdue University (W.A. Ostrander–extension farm
crops specialist, S.D. Conner–chemist, and C.M. Vestal–dep.
of animal husbandry). “Soy bean products are being used
commercially to make salted peanuts and peanut brittle,
meat substitutes, cheap coffee, synthetic milk, margarine,
axle grease and other lubricants, chocolate, sardine packing
oil, lard substitutes, soap, linoleum, artiﬁcial suet, foundry
casting-cores, printer’s ink, vegetable cheese, toilet powder,
fertilizer, high explosives, rubber substitutes, waterproof
cloth, and salad oil. The Chinaman makes an oil to use in
lamps as a kerosene substitute.
“The use of soy-bean products commercially is just in its
infancy in this country, hitherto the two most important uses
being paint and soap. Most of the oil used has been imported
from the Orient... Since 1912, when oil was ﬁrst produced
commercially in the United States from home-grown soy
beans, the oil has been produced by the ﬂaxseed crushing
mills. But within the past year a number of mills for crushing
soys alone have been projected. I visited Peru, Indiana, last
summer, where one was being erected, and Monticello,
Illinois, where a company was being organized to erect one.
“The past year there has been a big demand for soys
from the paint companies who cannot get enough ﬂaxseed.”
Prof. W.E. Hanger, extension farm crops specialist at
Ohio State University, says: “It is quite possible that before
long, instead of feeding many beans, the farmer will sell his
bean crop and buy back the soy-bean oil meal to feed... Last
year there were somewhere between 40,000 and 50,000 acres
of soy beans grown in Ohio, where in 1920 only about 7,000
acres were grown... and the acreage will doubtless be largely
increased this year.”
Photos show: (1) A man standing in a thriving “thirtyacre ﬁeld of soy beans on the farm of Noah Fouts, Camden,
Indiana. For two years previous this ﬁeld has been in soy
beans and corn and pastured with lambs. The present crop
indicates there is nothing wrong with the system.” (2) A
man driving a tractor “harvesting and hulling soys in one
operation on the Homer Johnson farm in Sheridan, Indiana.”
Note 1. This is the earliest document seen (Sept. 2014)
that contains a photo of a tractor in or near a ﬁeld of soybeans.
Note 2. This harvester-thresher looks like a primitive
combine, which is pulled alongside the tractor. Address:
Indiana.

820. Piper, Charles V.; Morse, William J. 1923. The
commercial status of the soybean in Europe (Document
part). In: Piper and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p. See p. 16-19.
• Summary: “While many earlier attempts had been made
to introduce the soybean and its products into European
countries, it was not until about 1908 that the bean received
serious consideration as a product of economic importance.
About 1900, however, soybeans were imported by an English
ﬁrm as, on account of their being practically free from
starch, it was thought they would make an excellent food for
patients suffering with diabetes. Germany and Holland also
imported small amounts of soybeans for the same purpose
and many special food products were manufactured by ﬁrms
in these countries.
“Growth of the trade.–Owing to the inferior quality of
the product received, due principally to the poor shipping
conditions, the ﬁrst attempts to introduce the soybean as
an oil seed were generally unsuccessful. The ﬁrst large
importation of beans, 400 to 500 tons, was made in 1907
by a crusher at Liverpool, the beans being shipped from
Hankow [China] and delivered at Liverpool at a cost of
$50.00 per ton. It was found that an oil valuable to soap
manufacturers could be produced and that the by-products,
cake and meal, both high in protein, could be utilized by
manufacturers of mixed feeds.
“After 1907 importations gradually increased and the
beans were received in much better condition than those of
the ﬁrst trial shipment. At this time also, impetus was given
to the manufacture of soybean products by a shortage of
cottonseed and linseed. In February 1908, a cargo of 9,000
tons of beans was received at Hull, the selling price of the
beans being $32.00 per ton, C.I.F. It was found by importing
in cargo lots, the price was lowered to $4.40 per ton. In June
1909 beans sold for $28.75 per ton but by January 1910 had
risen to $41.00 per ton.
“At ﬁrst England enjoyed the monopoly of trade
in soybeans. nearly all of the ﬁrst large importations of
beans were taken by England where many of the large
oil mills devoted their plants entirely to the crushing of
soybeans. Several of these mills conducted series of tests,
demonstrating the value of the cake, meal and oil.
“Utilization of the soybean as an oil seed extended
rapidly to other European countries. The fact that they were
called beans, prevented them from having a wider market at
the beginning of the large importations, since in Germany,
France and Austria, oil seeds were on the free list, but
beans were subject to a tax. These countries realizing the
importance of the bean, soon placed it on the free list and the
monopoly in the trade of soybean products was taken from
England.
“Extent of the trade.–The importations of beans from
Manchuria and Japan soon reached enormous proportions.
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In 1909, 412,757 tons; in 1910, 442,669 tons; and in 1911,
321,940 tons of beans were imported by European countries.
That the soybean and its products became important
competitors of other oil seeds and their products is shown in
Table 11.
“Utilization.–The principal use of soybean oil at ﬁrst
was in the manufacture of soft soaps, as it was found that the
oil did not chill easily and was difﬁcult to handle in making
hard soap... However, some European soap manufacturers
soon claimed to have found a secret process by means of
which they could utilize the oil in the manufacture of the
best grades of hard soap. Other uses were found for the oil
and it entered largely into the manufacture of butter and lard
substitutes and edible oil.
“Soybean cake or meal in the beginning of the trade
found its largest outlet in Denmark, about 150,000 tons
having been purchased from English oil mills in 1910.
The trade in the cake or meal extended rapidly to Sweden,
Norway, Holland and the northern part of Germany. The
United Kingdom is not a large user of the bean cake. It is
however used to a considerable extent by Scotch farmers and
to a small extent by Irish [from Eire / Ireland] and English
farmers. The cake manufactured into a ﬂour, has gradually
assumed an important place as a foodstuff and as such is
utilized in many European countries.”
821. Piper, Charles V.; Morse, William J. 1923. Vegetable
casein (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 23334.
• Summary: “Vegetable casein can be prepared from soybean
milk by precipitating the legumin from the milk, purifying
by several washings and precipitations and ﬁnally by drying.
The soybean casein obtained in this manner is a yellowish
powder closely resembling animal casein prepared in the
same manner. It is the general opinion that vegetable casein
has a coefﬁcient of digestibility much less than that of animal
casein. According to the investigations of Labbé (1911 [“Le
soja et ses usages”]), however, vegetable albumin is quite
as readily assimilated as animal albumin. While vegetable
casein has some differences from animal casein, about the
same differences exist between the caseins of
different animals.
“According to Beltzer (1911 [see Scientiﬁc
American Supplement, 19 Aug. 1911, p. 115]), the
manufacture of vegetable casein from the soybean
has become an established industry in Cochin
China. The extraction of the casein for industrial
purposes is obtained from the meal, after the
extraction of the oil from the bean.”
“The casein obtained from the soybean can
be employed in the same ways as animal milk.
This vegetable casein is utilized for food and for
industrial purposes. The various uses of soybean

casein are: Medium for paints, dressing for textiles, size
[sizing] for paper, Galalith, waterprooﬁng for textiles, etc. As
a food it is used as ‘Soy-casein,’ a ﬂour like Nestle’s, with
which sauces, bread, jam, milk, fermented milk, cheese, and
concentrated biscuits may be made.”
Note 1. See also the separate section in this book titled
“Soybean ﬂour” (p. 222-25).
Note 2. This is the earliest English-language document
seen (Dec. 2015) that uses the term “soybean casein” or the
term “Soy-casein” to refer to a soy protein products.
822. Piper, Charles V.; Morse, William J. 1923. Utilization of
soybean oil in soap manufacture (Document part). In: Piper
and Morse. 1923. The Soybean. New York: McGraw-Hill. xv
+ 329 p. See p. 200.
• Summary: “Soybean oil was at ﬁrst used in Europe and
America in its crude state principally in the manufacture of
soft soaps. As a soft soap material it has practically displaced
linseed oil, and with the use of the hydrogenation process can
serve in the manufacture of hard soaps in which it now enters
in equal quantities with cottonseed oil. The soap industry
has been the largest single consumer of crude soybean oil.
The quantity used increased from 1,182,000 lb. in 1912 to
124,058,000 in 1917, in which year it was practically on
a par with cottonseed oil as a soap-making material and
represented 24 per cent of the total vegetable oils used in that
industry.”
A table shows the consumption of vegetable oils by
the soap industry in the United States from 1912 to 1917,
inclusive. In 1912 the 3 main oils (in million lb) were:
cottonseed oil (132.3), coconut oil (78.8), and palm-kernel
oil (20.8). In 1917 (after World War I started) the 3 main
oils (in million lb) were: coconut oil (168.6), cottonseed oil
(126.4), and soybean oil (124.1).
“Soybean oil has been found especially suitable for the
soap maker’s purpose on account of its low content of free
fatty acids and unsaponiﬁable matter. In the latter respect it
has proved superior to any other oils or fats of commerce,
whether of vegetable or animal origin. When properly
reﬁned, soybean oil will yield about 10 per cent glycerine as
a by-product in the manufacture of soaps. This glycerine has
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been found to be equal in value to that recovered from other
soap-making fats such as tallow, cottonseed oil, coconut
oil, etc. It is subsequently distilled for explosives such as
dynamite, cordite, blasting gelatine, and for purposes in the
arts.”
823. Piper, Charles V.; Morse, William J. 1923. Photographs
and illustrations (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p.
• Summary: Photos show: (Fig. 1) Typical soybean plant
(p. 1). (2) Plant of wild soybean (p. 2). (3) A ﬂeet of junks
engaged in carrying soybeans to Newchwang, Manchuria,
from different points in the interior, taking away bean oil
and bean cake to other places * (p. 6). (4) Soybeans in sacks
brought to a bean center by horses in winter in Manchuria
(p. 8). (5) Chinese bean cart loaded with beans in wicker
containers in Manchuria (p. 8).
(6) Type of cart and method of hauling soybeans with a
horse in Manchuria (p. 10). (7) Manchurian farmers hauling
the bean crop to market in winter on sleds (p. 10). (8) Plants
of a soybean variety from India (p. 38). (9) Plants of the
wild soybean from Soochow, China, grown at the Arlington
Experimental Farm, 1908 (p. 38). (Fig. 15) Soybeans grown
on the edges of a rice ﬁeld in southern China * (p. 58).
(16) A man in a ﬁeld of the Peking variety of soybean
grown in rows and cultivated (p. 61). (17) A broadcast ﬁeld
of soybeans showing how weeds have overrun the ﬁeld (p.
61). (18) The ordinary grain drill furnishes a most convenient
method of seeding in rows or broadcast (p. 63). (19)
Soybeans and corn grown in alternate rows for pasturage;
a man in a hat stands between the rows (p. 65). (20) The
roots of a soybean plant, showing abundant development of
nodules (p. 66).
(21) A man standing in a plat of soybeans without
inoculation (in the foreground) and an adjacent plat which
had been inoculated, in the background (p. 67). (22) A man
seated on a cultivator pulled by two horses doing the last
cultivation on a ﬁeld of soybeans (p. 79). (23) Soybeans and

sorghums grown in mixture for forage purposes (p. 80). (24)
A ﬁeld of soybean and Sudan grass grown in mixture for hay
(p. 81). (25) A ﬁeld of soybeans and corn grown in the same
row for ensilage (p. 82).
(26) Soybean hay on frames. Under favorable weather
conditions, hay can be successfully cured in this manner (p.
86). (27) A ﬁeld of mature soybeans ready to cut for seed
(p. 90). (28) Harvesting soybeans for seed with a bunching
attachment on the mower (p. 90). (29) Self-rake reaper used
in cutting soybeans for seed (p. 91). (30) Soybeans cut for
seed with binder and soybeans placed in shocks for curing
(p. 92).
(31) The ordinary gasoline threshing outﬁt which may
be used in threshing soybeans (p. 92). (32) A special bean
harvester used in gathering the soybean seed from the
standing mature plants and also cleaning it (p. 94). (33) A
special bean harvester by which the plants are cut, thrashed,
and cleaned (p. 94). (34) A special soybean harvester used
to gather soybean seeds from the standing mature plants,
and which can be adjusted to level or ridged cultivation.
On one side is written “The Little Giant Bean Harvester,”
manufactured by Hardy & Newsom, La Grange, North
Carolina (p. 95). (35) Method of storing soybean seed
awaiting shipment in Manchuria. The beans in sacks are
stacked under Chinese mats (p. 98).
(37) Pasturing a corn and soybean mixture with sheep
(p. 133). (38) Thrashing soybeans from the ﬁeld and baling
the straw (p. 141). (39) The larger plant is the Guelph or
Medium Green which is very pubescent, while the smaller
plant is a nearly smooth variety from Japan (p. 149). (40)
Pods of soybeans showing the range in size and shape
(natural size; p. 151).
(41) Seeds of the most important varieties of soybeans
now grown in the United States showing the wide range in
size and shape of seed. The name of each of the 20 varieties
is given. A side view and a ventral view of each pair of seeds
is given (p. 152). (42) Seeds of a black and white variety
(Widower) from Korea. The white is due to the splitting
of the outer later of the testa. A side view of six
varieties is shown (p. 155). (43) A ﬁeld of the
Biloxi soybean, which requires a long season to
mature (p. 163). (44) A man standing in a ﬁeld
of the Virginia variety of soybeans (p. 170).
(45) Seeds of a natural soybean hybrid showing
peculiar types of coloration (p. 175). (46) Pods of
soybeans, hairy and smooth (p. 176). (47) A sterile
soybean plant obtained from a natural hybrid (p.
176). (49) Seeds of an artiﬁcial soybean hybrid,
showing peculiar types of coloration (p. 181). (56)
An old style Chinese oil bean press, Manchuria
(p. 195). (57) Coolies at Newchwang, Manchuria,
carrying loads of soybeans from the junks to big
stacks, where they are kept until the factory needs
them for oil manufacture * (p. 196). (58) “Seeds
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and pods of the Hahto variety of soybeans, the seeds being
especially valuable as a green vegetable” (p. 222). (59)
Baskets of sprouted, small yellow soybeans and sprouted
mung beans * (p. 226). (60) Men making soymilk, working
with machinery with which the soybeans are ground and
the milk strained. Note the 2 grinding stones and the cloth
strainers suspended from the ceiling over the tub. The cabinet
with rack for bottles is noted in the background (p. 228).
(61) Motor stone mill for grinding soybeans in preparing
tofu with brass water tank (A), funnel reservoir (B), stones
(C), and brass guard (D) (p. 229). (62) Delivery coolies
holding baskets full of bottles showing the way soybean
milk is delivered by the factory in Changsha, China (p. 231).
(76) A courtyard ﬁlled with large earthenware containers
with cone-shaped wicker tops for ripening soy sauce mash
[in Ichang (I-ch’ang or Yichang), Hupe / Hupeh / Hubei
province, China]; a small, strong basket is placed into each,
with its rim just above the surface of the mash. The soy sauce
collects or accumulates in each basket and is then dipped
out, ready for consumption * (p. 251). (77) A man standing
next to an iron cauldron in which soybeans are boiled for the
manufacture of soy sauce (p. 252). (79) Fermenting room
for yeast and soybeans in preparation of soy sauce (p. 253).
(80) Rows of pots with cone-shaped wicker lids ﬁlled with
soybean and wheat mixture for soy sauce * (p. 254). (81) A
box press in which sacks of fermented soybeans are placed
for pressing out the liquid forming soy sauce * (p. 254). (82)
A man next to a kettle for boiling the soy sauce. After it is
boiled, the sauce is ready to be placed in kegs at left side (p.
255). (83) Rows of soybean sauce in jars ready for shipment
(p. 255). (84) Root of a soybean plant showing rootknot
caused by the nematode (Heterodera radicicola) (p. 285).
Note: * means photo by Frank N. Meyer in China or
Manchuria.
Illustrations (line drawings) show: (Fig. 48) Flower of
the soybean enlarged. Front view. Side view. Parts of the
corolla, standard, wing, one of the keel petals. Stamens. Pistil
(p. 177). Figures 50-55, from Kondo (1913) are described at
Kondo.
Maps show where the soybean is extensively and
successfully grown in: (Fig. 10) The Orient (p. 51). (11)
North and South America (p. 52). (12) Europe and Africa (p.
53). (13) A map of Manchuria shows the soybean districts
and seed production of different localities (p. 56). (14)
An outline map of the United States shows the areas with
shading to which the soybean is especially adapted as to
varieties and purposes (p. 57).
A diagram (Fig. 36, p. 129) shows the various ways in
which the plants and seeds of soybeans are utilized. Level 2:
The ﬁrst two categories are seeds and plants.
Level 3: Under seeds: Food products, oil, and meal.
Under plants: Hay, ensilage, soiling.
Level 4: Under food products: green beans and dry
beans. Under oil: Glycerin, explosives, enamels, varnish,

food products, waterproof goods, linoleum, paints, soap
stock, celluloid, rubber substitute, printing inks, lighting
[illumination], lubricating. Under meal: Human food, stock
feed, fertilizer. Under forage: Hay, ensilage, soiling.
Level 5: Under green beans: Green vegetables, canned,
salads. Under dried beans: Soy sauce, boiled beans [from
whole dry soybeans], baked beans [whole], soups, coffee
substitute, roasted beans, vegetable milk, breakfast foods.
Under soap stock: Soft soaps, hard soaps. Under oil–food
products: Butter substitute, lard substitutes, edible oils. salad
oils. Under meal–human food: Breakfast foods, diabetic
foods, ﬂour, infant foods, macaroni, crackers, [soy] milk.
Level 6: Under dried beans–vegetable milk: Cheese,
condensed milk, fresh milk, confections, casein. Under
meal–human food–ﬂour: Bread, cakes, mufﬁns, biscuit.
Level 7: Under cheese: Fresh, dried, smoked, fermented.
824. Piper, Charles V.; Morse, William J. 1923. Solvent
method of oil extraction (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 197.
• Summary: “The solvent method of extraction, involving
the use of benzine or gasoline, is used by many of the large
oil mills in European countries, especially England. The
beans are ﬁrst crushed ﬁnely and then treated directly by
the fat solvent. The oil is taken out of the fat solvent by
evaporating the latter, which is distilled and used over again.
The residue is well dried and as a bean meal rather than cake
is obtained, can be used without further treatment as fertilizer
and also as a feedstuff where no prejudice exists against the
use of chemically-treated beans. The chemical process can
not be utilized when an edible oil is desired, as the solvent
gives the oil an odor which can not be entirely removed.
“It is contended that by the solvent process more oil of
a better quality is extracted from the beans and the resultant
meal is better suited for ﬂour or fertilizer, as it contains less
oil. When the extraction process is used about 95% of the
oil is obtained, the meal containing only about 1.5% oil and
43 to 45% protein. One of the solvent process mills recently
erected in Manchuria has a maximum capacity of 80 tons of
beans every 24 hours. However, only 50 tons of beans are
crushed daily, producing about 7 tons of oil and 40 tons of
meal, the 3 tons which were lost consisting of moisture, dust,
and trash.”
825. Piper, Charles V.; Morse, William J. 1923. Soybean
cake or meal (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
204-17. Chap. XII.
• Summary: Contents: Introduction, feeding value,
composition, use for feeding for dairy cows, cattle, swine,
sheep, poultry, digestibility, injurious effects, fertilizer.
Introduction: “The cake or meal remaining after the oil
is extracted is a most valuable product and has the widest
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usefulness. The yellow-seeded varieties produce a bright
yellow meal, while that from the brown and black varieties
is of a darker shade. The cake or meal from which the oil
has been extracted by means of the solvent process is of the
brighter color than that from which the oil was removed by
heating and pressure. Soybean cake or meal when fresh has
a sweet, nutty ﬂavor, and not at all unpleasant to taste. As a
feed, soybean meal is highly concentrated and nutritious and
is relished by all kinds of livestock. In the Orient it is used to
a very considerable extent for fertilizing purposes. The use
of the meal as ﬂour for human food has become important in
several European countries during the last few years.
“Feeding value: In Manchuria, soybean cake or meal,
mixed with bean and kaoliang (sorghum) stalks, is used as
a feed for horses and mules, but only when very hard work
is done. It is also recognized in Japan as a valuable feed
for work animals and as a fattening feed for animals not
employed in farm work.”
“The use of the meal in America thus far has been
conﬁned almost entirely to the Paciﬁc Coast states. It is
considered a valuable feed not only by dairymen, but also
by poultrymen. The meal has been used to some extent by
kennel owners who have found it to be a highly satisfactory
dog feed.”
“Soybean meal as fertilizer: The utilization of soybean
meal as a fertilizer has been conﬁned almost entirely to
Asiatic countries. For centuries bean cake has been sent
to the sugar plantations of southern China, and its use
gradually spread to the plantations in Java and other tropical
islands. The high fertilizing value of the cake has long been
recognized by the Japanese, who import large quantities
annually for use in the rice ﬁelds and as an alternative
manure for mulberry trees. In Manchuria large amounts
of cake are used annually on poor soils for both ﬁeld and
garden crops.
“Although large quantities of soybean cake have been
imported into the United States and Europe during the last
few years, there is no mention of its use in the manufacture
of commercial fertilizers. With the production in the United
States of bean meal and oil from domestic-grown beans,
fertilizer manufacturers became interested in the possibilities
of the meal and purchased considerable quantities for this
purpose.
“Like cottonseed meal, soybean meal contains
considerable amounts of phosphoric acid and potash, a large
proportion of which is ‘available,’ but it is principally valued
in fertilizers as a source of nitrogen. From the fertilizer
standpoint, soybean meal is richer in plant food constituents
than is cottonseed meal, and if the price is determined on the
same basis as that used in calculating the fertilizing value
of cottonseed meal, the soybean meal is a more valuable
substance. Its composition with reference to fertilizing
constituents and a comparison with cottonseed meal are
shown in the following table.”

“While soybean meal, as shown in the above table, has a
high value as a fertilizing material, a more economical use is
to feed the meal to livestock and apply the resulting manure
to the soil. Feeding experiments indicate that much of the
fertilizing value of feeds is recovered in the manure.”
826. Piper, Charles V.; Morse, William J. 1923. Tables
(Document part). In: Piper and Morse. 1923. The Soybean.
New York: McGraw-Hill. xv + 329 p.
• Summary: Tables: (1) Acreage, production and yield of
soybean seeds in the United States. Gives statistics for each
for 1918, 1919, and 1920 for 14 states, other, and total. The
states are listed in descending order of soybean acreage in
1921, as follows: North Carolina, Virginia, Alabama, Illinois,
Ohio, Kentucky, Missouri, Tennessee, Wisconsin, Indiana,
Georgia, Pennsylvania, South Carolina, Mississippi.
(2) Estimates of soybean production of Manchuria for
various years (in million tons): 1906 = 0.6. 1907 = 0.6 to 0.9.
1908 = 1.150. 1909 = 1.150. 1910 = 1.4. 1913 = 1.2 1921 =
4.52.
(3) Cost of production of soybeans per acre in
Manchuria, 1910. (4) Monthly capacity of steam oil mills
at Newchwang, Manchuria, 1917. (5) Export of soybeans,
bean cake, and bean oil from the principal ports of South
Manchuria, 1909 to 1913, inclusive. (6) Five-year averages
(1897-1919, inclusive) of acreage, production, and yield per
acre of soybeans in Japan. (7) Amount and value of soybeans
imported by Japan. (8) Importations of soybean cake and
bean oil into Japan. (9) Quantity and value of exports of
soybeans and soybean oil from Japan to foreign countries,
1913 and 1914.
(10) Quantity and value of exports of miso (bean cheese)
and shoyu sauce, 1903 to 1907, inclusive. (11) Quantity
and value of imports of soybeans, bean cake, and bean
oil by European countries, 1912 to 1914, inclusive. (12)
Comparative prices per ton of cottonseed and soybeans in
European markets, 1911 to 1914, inclusive. (13) Quantity
and value of soybeans, soybean cake, and soybean oil
imported into the United States, 1910 to 1920, inclusive. (14)
Quantity of imports of soybeans in the world’s trade, 19201919 inclusive. (15) Quantity of imports of soybean oil in the
world’s trade, 1910-1919 inclusive. (16) Quantity of exports
of soybean oil in the world’s trade, 1910-1919 inclusive. (17)
Quantity of exports of soybeans in the world’s trade 19101919 inclusive. (18) Acre yields of seed and hay of soybeans
at different dates of planting at Arlington Farm, Virginia.
(19) Yields of soybeans variously spaced.
(20) Acre yields of soybean hay and seed when planted
at different rates. (21) Germination of soybeans at different
depths of planting at Arlington Farm, Virginia. (22) Inﬂuence
of nodules on the composition of seed. Michigan Experiment
Station. (23) Effect of various nitrogenous fertilizers on the
yield of soybeans. Massachusetts Experiment Station. (24)
Effects of different phosphatic fertilizers with and without
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lime. Rhode Island Experiment Station. (25) The inﬂuence of
different potash salts on yields of soybeans. Massachusetts
Experiment Station. (26) Effects of different kinds of lime
on the yield of soybeans. Massachusetts Experiment Station.
(27) Effect of fertilizers on soybeans. Delaware Experiment
Station. (28) Composition of hay of Mammoth soybean at
different stages of development. Arlington Farm, Virginia.
(29) Comparison of the loss in moisture in 10-lb. samples
of green forage of ten varieties of soybeans when air dried.
Arlington Farm, Virginia.
(30) Tons of soybean hay to the acre at different
experiment stations in the United States. (31) Bushels of
soybean seed to the acre at different experiment stations in
the United States. (32) Relative yields of straw to seed in
different varieties of soybeans. Ohio Experiment Station.
(33) Viability of soybean seed. (34) Proportions of stems,
leaves, and pods. (35) Nutritive constituents contained
in each part of the soybean plant. After Lechartier. (36)
Composition of the different parts of the soybean plant at
different stages of growth, at Arlington Farm, Virginia.
(37) Total weights of mineral materials in 1,000 kilos of
dry forage. After Lechartier. (38) Mineral Materials in
1,000 kilos of dry forage. After Joulie. (39) Percentages of
nitrogen, phosphoric acid and potash contained in different
parts of the soybean plant at different stages of growth, at
Arlington Farm, Virginia.
(40) Composition of soybean seed compared with that
of other legumes. (41) Composition of common American
varieties of soybeans. (42) Percentage composition of
the different parts of soybean seed. After Lechartier. (43)
Percentage composition and comparison of the amino
acids of the protein of the soybean and of cow’s milk. (44)
Percentage composition of the nitrogen-free extracts of the
soybean. (45) Starch content of commercial varieties of
soybeans in the United States. (46) Maximum, minimum,
and average of the more important constants of soybean oil
from 48 varieties, compared with those of other well-known
oils. (47) Comparison of the more important constants
of soybean oil by different observers. (48) Constants for
soybean oil. (49) Composition of the ash of the soybean
seed. After Pellet.
(50) Mineral content of the soybean seed compared with
those of cowpea, navy bean, and peanut. (51) Oil content
of soybeans gathered at various stages of maturity. (52) Oil
content of soybeans as affected by partial defoliation. (53)
Oil content of soybeans as affected by partial removal of
very young seed pods. (54) Oil content of soybeans of large
and small size seed from the same plant. (55) Oil content
of soybeans planted at intervals of two weeks in 1911, at
Arlington Farm, Virginia. (56) Varietal differences in the
oil content of soybeans grown at Arlington Experiment
Farm, Virginia, in 1907, 1908 and 1910. (57) Oil content of
soybeans grown under different environmental conditions.
(58) Oil and protein content of soybean varieties grown

under different environmental conditions. (59) Fertilizing
constituents of soybeans contained in crop and roots on one
acre. Connecticut (Storrs) Experiment Station.
(60) Yields of hay of different legumes and content of
fertilizing ingredients. Michigan Experiment Station. (61)
Fertilizing constituents of soybeans cut at different stages
of growth. Arlington Farm, Virginia. (62) Data and results
of soiling experiments with milch cows. Iowa Experiment
Station. (63) Soybean soiling experiment with milch cows,
Pennsylvania Experiment Station. (64) Analyses of soybean,
soybean and corn, and corn silages. (65) Digestibilities of
soybean and other silages. (66) Digestible nutrients in 100
lb. of air-dry substance. (67) Digestible nutrients in 100 lb.
of soybean straw and in other roughages. (68) Fertilizing
constituents of soybean straw compared with those of wheat,
oats, barley, and rye. (69) Number of seeds per bushel and
weight in grams of 100 seeds of the most important varieties.
(70) Results of planting a single variety of soybean
at different dates. Vienna, Austria, 1877. (71) Results of
planting different varieties of soybeans at different dates at
Knoxville, Tennessee. (72) Life period of soybean varieties
grown at the Arlington Experimental Farm, Virginia, for
eight seasons. (73) Life periods of American varieties of
soybeans grown at Sabour, India, 1911 (from Woodhouse
and Taylor, 1913). (74) Life period of soybean varieties
planted at intervals of two weeks in 1911 at the Arlington
Experimental Farm, Virginia. (75) Behavior of ﬂower color
in natural hybrids. (76) Behavior of pubescence colors in
natural hybrids. (77) Behavior of amount and colors of
pubescence in an artiﬁcial hybrid. (78) Behavior of the color
of pods in natural hybrids. (79) Behavior of seed colors in
natural hybrids.
(80) Soybean crosses in the study of seed color. (81)
Behavior of cotyledons in natural hybrid selections. (82)
Behavior of cotyledons in soybean crosses. (83) Variations
in the cooking qualities of seed of different varieties of
soybeans. (84) Consumption of vegetable oils by the soap
industry in the United States. (85) Consumption of vegetable
oils in the production of lard substitutes and oleomargarine
in the United States (incl. coconut oil, cottonseed oil, peanut
oil, soybean oil, and corn oil). (86) Composition of soybean
cake, meal, and other important oil feeds. (87) Two 17-week
comparisons of soybean meal with other supplements for
fattening pigs. (88) Growth and nitrogen elimination of
chicks fed varying amounts of meat scrap or soybean meal
or both, in addition to a corn ration. (Indiana Experiment
Station). (89) Comparison of the digestibility of soybean
meal and other oil meals.
(90) Digestion coefﬁcients of soybean meal obtained
with sheep. Massachusetts Experiment Station. (91)
Fertilizing constituents of soybeans, soybean meal, and
cottonseed meal. (92) Analyses and calories of soybeans
compared with those of other legumes and foods. (93)
Composition of soybean ﬂour in comparison with wheat
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ﬂour, corn meal, rye ﬂour, graham ﬂour, and whole wheat
ﬂour. (94) Composition of the sprouts from the soybean and
mung bean. (95) Composition of soybean milk compared
with cow’s milk. (96) Yields of bean curd obtained from
different varieties of soybeans. (97) Compositions of tofu
and tofu products. (98) Nitrogenous substances in natto. (99)
Composition of hamananatto. After Sawa.
(100) Composition of yuba. (101) Composition of red
and white miso. (102) Composition of shoyu or soy sauce.
(103) Composition of soybeans of the same variety dried,
soaked, and roasted.
827. Piper, Charles V.; Morse, William J. 1923. The
commercial status of the soybean: Japan (Document part). In:
Piper and Morse. 1923. The Soybean. New York: McGrawHill. xv + 329 p. See p. 13-16.
• Summary: In production and utilization, the soybean
occupies a most important position among the various
legumes grown for seed in Japan. It is extensively cultivated
from Hokkaido province in the north, to Formosa in the
south. The data relative to the production and commerce
of the soybean and soybean products in Japan are more
extensive than for China and Manchuria, and furnish rather
valuable information concerning the importance of this crop.
“Acreage and Production: The soybean is grown
by the Japanese farmers mainly for grain and not to any
considerable extent as a green manure crop. The average
annual production of seed is about 18,000,000 bu. The
following table shows the acreage and production in Japan
during the decade [sic] 1897 to 1919. The principal beanproducing provinces are Hokkaido, Ibaraki, Saitama, Iwate,
Niigata, Nagasaki and Kumamoto, but there is no province
where the annual production does not exceed 50,000 bu. The
province of Hokkaido has the largest acreage and produces
the highest quantity and best quality of beans.
Utilization: The soybean forms one of the most
important articles of food in Japan. It is one of the principal
ingredients of soy sauce, miso, tofu and natto. The beans
are eaten boiled or baked or in powder form for soups.
Sometimes they are picked green, boiled and served cold
with soy sauce, and sometimes as a salad. A vegetable
milk is also produced from the bean forming the basis for
the manufacture of vegetable cheese. The milk is not only
used in the fresh state, but a form of condensed milk is also
manufactured from it. All these foodstuffs are used daily
in the Japanese homes. For the poorer classes they are the
principal source of protein and considered indispensable as
articles of food in the diet. Owing to their large utilization
as human food, the domestic soybeans are used only to a
limited extent in the feeding of live stock. To supply the
protein ration for animals deﬁcient in that nutrient, the beans
are sometimes boiled and fed mixed with straw, barley and
bran. The beans, especially those imported from China
and Manchuria, are used extensively in the production of

oil and cake. The oil is used as an article of diet and for
various technical uses, while the residue or bean cake is used
extensively as a fertilizer and as a cattle feed.
“Cost of production and market prices: Accurate data as
to cost of production are not available, but estimates made
by Japanese agricultural experts, place it about $10.00 per
acre, exclusive of taxes, or about 65 cents per bushel. The
beans produced in Japan are considered to be superior in
quality to those of Manchuria and Chosen (Korea) and are
used exclusively in the manufacture of food products. Prior
to 1914 the prevailing wholesale price of domestic beans in
Japan was about $1.00 per bushel while for imported beans it
was about 70 cents per bushel.
“Imports: Japan has always been a large consumer of
soybeans from China and Manchuria, the greater part of the
beans being used in the manufacture of oil and bean cake. In
amount and value the importation of soybeans is second only
to rice. The amounts and values of soybeans imported are
shown in table VII for the years 1903 to 1907 inclusive, and
1911 to 1914 inclusive.
The bean cake manufactured in Japan forms only a
small proportion of the total used by Japanese farmers. Large
amounts of bean cake are annually imported as shown in
the following table. Previous to 1903, bean cake was the
largest in amount among imported fertilizers. Exports: In
addition to supplying domestic demands, Japan has exported
beans, bean oil, miso (bean cheese) and soy sauce in large
quantities to American and European countries as shown in
the following tables. The exports of beans and bean oil have
only become of importance since the development of the
American and European trade. Prior to 1914, soybeans were
not listed separately.
828. USDA Bureau of Plant Industry, Inventory. 1923. Seeds
and plants imported by the Ofﬁce of Foreign Seed and Plant
Introduction during the period from April 1 to May 31, 1920.
Nos. 49797 to 50647. No. 63. 99 p. March.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ. (Glycine hispida Maxim.)
49828-49833. “From Yokohama, Japan. Beans presented
by Robert Fulton & Co. Received April 2, 1920. Quoted
notes by Mr. Fulton:
“49828. ‘Kuro mame (black soy bean).’
“49829. ‘Kuro Teppo mame (round, middle-late, black
soy bean).’
“49830. ‘Nakate mame (middle-late, white soy bean),
seed larger than Wase mame.’
“49831. ‘Okute mame (late white soy bean).’
“49832. ‘Shiro daizu (white soy bean).’
“49833. ‘Wase mame (summer bean), small seeded early
white.’
“49834. From Aizu Wakamatsu, Japan. Beans presented
by Rev. Christopher Noss. Received April 2, 1920. ‘Ogon
daizu (golden soy bean).’ (Noss.)
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“The oil of the bean is used for frying, as a butter
substitute, for lubricating, for water-prooﬁng clothes,
for medicine, and in the manufacture of soap, candles,
guncotton, and artiﬁcial rubber. The residue after the oil
has been extracted has been used for cattle feed, but is now
mixed with wheat ﬂour for food purposes. The entire bean
is slightly roasted, pulverized [to make kinako], and mixed
with ﬂour to make light cakes and to give ﬂavor to boiled
rice; it is cheaper and more nutritious than ﬂour. (Adapted
from Parry, Travel Sketches, Japan Advertiser, January 25,
1920.)’
“49911/49921. From Techow, Shantung, China. Seeds
presented by Miss Alice Reed through Prof. Henry Conrad,
Grinnel College, Grinnel, Iowa. Received April 21, 1920.
Quoted notes by Miss Reed.
“49918-49920.
“49918. ‘Black bean.’
“49919. ‘Yellow bean.’
“49920. ‘Large green bean.’
“50382/50387. From Foochow, Fukien [Fujian], China.
Seeds collected by C.R. Kellogg. Received May 27, 1920.
Quoted notes by Mr. Kellogg.
“50385. ‘Yellow bean from Hokchiang (Futsing).’
“50440-50441.
“50440. ‘Deu tz (bean). The only yellow soy bean
known here and the one referred to when beans are spoken
of unless some other variety is deﬁnitely mentioned. A
ﬁeld crop; clay preferred. Usually planted right after rice is
reaped, making a rotation of rice in the spring and beans in
the fall.’
“50441. ‘U deu (black bean). The only other type of soy
bean grown here. Rather heavier yielder and more vine than
the yellow, but not grown very much. A ﬁeld crop preferring
medium-heavy clay soil. Collected at the farm of Lee U.
Ken.’
“50522-50524. From Mukden, China. Seeds presented
by Albert W. Pontius, American consul general. Received
June 7, 1920. Market beans requested for the Ofﬁce of
Forage-Crop Investigations.
“50522. ‘Hei tou (black).’ ‘A small ﬂat shining black
bean used when boiled, salted, and fermented as the main
ingredient in a sauce; also fed, when boiled, to water
buffaloes.’ (Frank N. Meyer.) For previous introduction, see
S.P.I. No. 45294.
“50523. ‘Hsiao chin huang tou (small golden yellow
bean).’
“50524. ‘Pai mei tou (white-crested bean).’ A late
maturing bean, yellow with a ‘white eyebrow.’ For previous
introductions, see S.P.I. No. 30745.
“50531/50539. From Keijo, Chosen (Korea). Seed
presented by Miss Katherine Wambold. Received June 21,
1920.
“50535-50536.
“50535. ‘Kong Bean.’ For previous introductions, see

S.P.I. No. 42059.
“50536. ‘Kong bean; this is used for making sauce.’”
Address: Washington, DC.
829. Dick (A.B.) Company, Inc. 1923. Improvements in and
relating to stencil sheets. British Patent 195,977. Convention
date (USA): 7 April 1922. 2 p. Application date (in UK): 5
April 1923. Complete accepted: 7 July 1924.
• Summary: The base of a stencil sheet is “the Japanese
bibulous paper commonly known as ‘Yoshino.’”
“... we have found it advisable to add to this another
oil which is not a solvent for cellulose ester, such as soya
bean oil, this latter having the effects of hastening the
setting of the coating mixture when applied. The quantum
to be used can readily be determined with reference to the
particular pyroxylin employed. We prefer to use only enough
to properly set the mixture without making it undesirably
sticky. Ordinarily one part of soya bean oil to nine parts of
castor oil will be found suitable.” Address: 730 West Jackson
Blvd., Chicago, Illinois.
830. Christian Science Monitor. 1923. Manchuria raises big
soy bean crop: Capital alone needed to develop industry,
which has possibilities almost illimitable. April 24. p. 12.
• Summary: Manchuria’s 1919 soybean crop was estimated
at 2,333,330 tons by the South Manchurian Railroad.
Forecasts of the 1922 crop are over 3,500,000 tons. Yet such
estimates are difﬁcult to make for two reasons: (1) Statistics
are not kept on crop production in China; (2) Handlers of
soy bean are opposed to dissemination of any statistics
concerning quantity.
“That there has been an almost sensational increase
in soybean growing in Manchuria in the past two years is
shown in the swelling receipts and shipments at and from
Dairen, Vladivostok and Yingkou.” The latter port plays only
a small role in total exports of soy beans, bean oil, and bean
cake.
“Soy beans have been the chief factor in making Dairen
[run by Japan] the second port in China. There are 74 soy
bean oil mills in Dairen alone, all fairly good size. Some
of them are huge. Harbin has 54 bean oil mills, only one
of which is modern, while the Dairen mills are almost all
equipped with late machinery. The oil turned out by the
Harbin mills is dirty in the extreme, and the cake is so poorly
pressed that it will not stand shipment to a greater distance
than Japan. The one foreign owned mill in Harbin is the
exception and ﬁnds ready sale for its output in the United
States and Europe; there are modern soy bean mills in
Copenhagen (Denmark) and Hamburg (Germany).
The “Chinese mill owners, who inherently dread
changes of any kind, are kept on the ragged edge of
bankruptcy all the time, only managing to exist by reason of
cheap labor and operating costs.”
“If this were a technical story, details might be given
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of the nonuse of press cloth in the [Harbin] presses, grass
serving the purpose, how the beans are not hulled or cooked,
the unscientiﬁc rehandling of the beans, leaving in the cake
15 per cent of the oil, and how crudely the oil is handled.
“Why the soy bean industry has not attracted more
attention from American capital interested in the manufacture
of soap and in making lard substitutes is difﬁcult to
understand. The ﬁrst reaction... is that the tariff runs against
the importation of soy bean oil.” This import tax shuts out
soy bean oil from successful competition with cotton seed
and peanut oil.
“This investigator makes the claim that the soy bean
industry is where the crude petroleum business was when the
chemists began separating it into its present many constituent
parts.” Japanese chemists have shown that soy bean oil can
be many into many valuable products, which are listed.
831. McMaster, Frederick Duncan. 1923. Coloring
compound for dressing hard courts for tennis and like games.
British Patent 218,780. Application date: 27 April 1923. 1 p.
Complete accepted: 17 July 1924.
• Summary: The primary object on loose chip and sand
pavements is to minimise the light glare on the eyes of
players and onlookers. The dense green surface must be
durable and simulate the color of natural grass.
“The compound consists of a paint-like mixture
containing an appropriate mineral pigment ground in boiled
linseed, soya, or like oil, with the addition of a substantial
volume of kerosene or oil of the kerosene series. In practice,
to obtain a satisfactory green coloration I use 25 lbs. of
‘middle Brunswick’ green, 1-gallon of boiled linseed oil, and
4-gallons of kerosene. This forms a nondrying liquid which
is readily absorbed into the mass of paving material. It is
best applied to pavements by spraying, the application being
repeated at intervals, according to the degree of use to which
the pavement is subjected, to maintain the desired freshness
of color.” Address: Dalkeith, Cassillis, New South Wales,
Australia (British subject).
832. Pollack, Alfred. 1923. Improvements in and relating to
preparations for cultivating yeast. British Patent 197,935.
Convention date (Germany): 16 May 1922. 3 p. Application
date (in UK): 14 May 1923. Complete accepted: 24 Jan.
1924.
• Summary: Potent yeast require a good source of nitrogen
in order to give a high yield. Acids or enzymes are used to
break down the albumen in stages.
“Example: Raw material suitable for the process include
ground legumes, soja meal, oil cake, germs of cereals, bran,
grains, dry yeast, vegetable albumens, albumine, caseine,
ﬁbroine, collagen, ﬂesh meal and the like. These may be
used separately or mixed so that the product contains all the
constituents required for yeast propagation. The raw material
is mixed with water to make a thick paste and sulphuric acid

is added in such proportion that the whole includes about 5
to 15% of acid by weight. The mass is heated and kept for
some time at a temperature between 100 and 110ºC. and
soon becomes liquid. According to the raw material used, the
dissolving of the proteins may occur in from 8 to 12 hours.
Then the action of the strong acid is stopped, by one or other
of the methods described. The mass is then in a weakly
acidulated state, due to the mineral acid or to phosphoric or
lactic acid, and it is kept at about 100ºC. till a test shows that
all the higher complex albumens have been broken down
to such degree that the solution contains only amino acids,
peptones and albumose. This may require from 12 to 24
hours, more or less. The mass is then brought to weak acid
reaction by means of ammonia, and insoluble residual matter
is separated by centrifugal treatment, suction or pressing.
The solution may then be concentrated, decolorized or added
directly to the yeast mash.” Address: Smolagasse 50, Vienna
XXI/5, Austria (a citizen of Czecho Slovakia).
833. Adam, J. 1923. Vue d’ensemble sur la production des
oléagineux dans l’Afrique du Nord, dans les Établissements
français de l’Oceanie et en Nouvelle-Calédonie [A general
view of the production of oilseeds in North Africa, in the
French territories of Oceania, and in New Caledonia].
Chimie & Industrie (Paris) Special number. p. 794-800.
Proceedings of: Congrès et Exposition International des
Combustibles Liquides. Held 4-15 Oct. 1922 in Paris,
France, at Esplanade des Invalides. 847 + [v] p. Section on
vegetable oils. [Fre]
• Summary: North Africa (olive oil, Tunisia, Morocco).
French colonies / territories in Oceania (coconut). New
Caledonia and New Hebrides. By countries: Countries
where production of oilseeds greatly surpasses consumption
(Great Britain and colonies, Malaysia, Dutch East Indies,
Philippines). Countries with large production and roughly
equal consumption (USA, Russia). By products: Coconut oil,
cottonseed oil, linseed oil, peanut oil, rapeseed and mustardseed oil (le colza, la moutarde et la navette), others (sesame,
soya {from China, Japan, etc.}, hemp, castor oil, olive).
Comparison of production in France vs. the French colonies.
How should France, with the aid of vegetable oil resources
of its colonies, consider the problem of combustible liquids?
834. Capus, Guillaume. 1923. Les oléagineux d’Indo-Chine
[The oilseeds of Indo-China]. Chimie & Industrie (Paris)
Special number. p. 784-88. May. Proceedings of: Congrès et
Exposition International des Combustibles Liquides. Held
4-15 Oct. 1922 in Paris, France, at Esplanade des Invalides.
847 + [v] p. Section on vegetable oils. [Fre]
• Summary: Contents: The richness of oilseeds in the ﬂora of
Indochina. Table of statistics concerning exports oil-bearing
crops and oils from the French colonies: copra, castor oil
seeds, sesame, peanuts, coconut oil, castor oil, and peanut
oil in 1920 (weight in tonnes and value in French francs)
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and weight in 1921. The oil palm, progress made in its
cultivation, castor oil, development of consumption during
World War I, sesame, peanut, cottonseed, Garcina, camellia,
calophyllum, tung (abrasin), candlenuts (bancoilier,
Aleurites Moluccana), other oil-bearing plants (hemp,
linseed, kapok, the soybean {le soja}, cultivated for its seeds
and for the manufacture of condiment sauces and of Chinese
vermicelli {et de vermicelle à la chinoise}), and 15-20
others are listed. Fish oil. Insufﬁcient current production of
vegetable oils. Remedies for this situation. Improving local
equipment for oilseed processing. Address: Professor at the
Colonial School and at the National Institute of Colonial
Agronomy (Professeur à l’École coloniale et à l’Institut
national d’Agronomie coloniale).
835. Spillman, W.J. 1923. Distribution of types of farming in
the United States. Farmers’ Bulletin (USDA) No. 1289. 30 p.
May. See p. 17-18, 29-30.
• Summary: In the section titled “Distribution of major
crops–The Cotton Belt,” the subsection on “Alternatives”
states (p. 17): “Very large quantities of coconut oil, soy-bean
oil, peanut oil, and other vegetable oils are imported into
this country, the largest import being of coconut oil. Peanut
oil can be substituted for coconut oil in all of its uses and
is fully equal to it for any purpose. In 1919 we produced
about 80,000,000 pounds of peanut oil and imported about
80,000,000 pounds from China. Imported soy-bean oil comes
mainly from Manchuria and coconut oil from the Tropics.
We could easily produce enough peanut oil to replace all of
these imports, but this would have to be done in competition
with oriental and tropical labor.”
“The soy bean thrives throughout this region. It yields
well and the seed contains about 18 per cent of oil of
high value. The entire plant makes good forage. With the
development of cattle and hog farming, this crop might have
an important place here. Should the oil mills be able to pay
enough for the seed to make soy beans a proﬁtable crop the
acreage of the crop might be expanded greatly” (p. 18).
In the section titled “The Corn Belt,” the subsection on
“Possible new crops for the Corn Belt” states: “The soy bean
crop is already coming into Corn Belt agriculture at a rapid
rate. Students of farming in this region foresaw this result
many years ago. In the southern half of the Corn Belt farmers
have long felt the need of some spring crop to sow between
corn and wheat. It is not satisfactory to sow wheat after corn
unless the corn is cut and shocked, and it is not practicable to
utilize the corn fodder from so large an acreage as is grown
here. Oats have hitherto been much used for this place in
the rotation. But in this section oats are an uncertain crop,
and the yield averages low. Soy beans appear to be the ideal
corp to substitute for oats to follow corn and precede wheat.
They leave the land in excellent condition for wheat without
plowing unless it is very weedy, and even this difﬁculty can
be overcome by planting the beans in rows and cultivating

them a few times. It is well to remember, however, that
the necessity of cultivation the soy beans would reduce the
acreage of corn a given working force could manage. The
crop is a legume, and leaves considerable nitrogen in the soil
for the wheat crop that follows. Soy beans after corn and
preceding wheat also assist in controlling scab, which is due
to a fungus affecting both corn and wheat.
“Farther north, where oats are a logical crop, soy beans
are being sown very generally in corn; in fact, they are often
planted with the corn. When this is done, rape may be sown
between the rows at the last cultivation of the corn and
beans. This practice is particularly advantageous on farms
where corn is hogged off. In fact, soy beans may be planted
with corn throughout the Corn Belt to excellent advantage.
The crop thus has two important places which it may occupy
in Corn Belt rotations. It makes good hay, and is a splendid
substitute for alfalfa or clover in the winter feeding of brood
sows and other hogs. Not only that, but the seed contains
about 18 per cent of an oil which is intermediate in character
between the semidrying and drying oils. A considerable
proportion of soy-bean oil can be substituted for linseed oil
in the manufacture of paints, varnishes, linoleum, etc.
“Enormous quantities of soy-bean oil are imported
every year, mainly from Manchuria. Factories are now
being built in the Corn Belt for handling soy beans as a
source of oil. If it should turn out that these factories can
pay farmers a sufﬁcient price for soy beans to make the crop
proﬁtable, there is every reason to expect soy beans to rise
to the proportion of a major crop in this section.” Address:
Consulting Specialist, Bureau of Agricultural Economics.
836. Naamlooze Vennotschap Algemeene Norit
Maatschappij. 1923. Improvements in and relating to
treatment of liquids. British Patent 225,891. Application
date: 8 June 1923. 6 p. Complete left: 27 Dec. 1923.
Complete accepted: 8 Dec. 1924.
• Summary: The “Provisional Speciﬁcation” is on pages 1-3.
The “Complete Speciﬁcation is on pages 3-6.
“This invention relates to improvements in active,
decolourising, absorption or adsorption carbon hereafter
termed activated carbon and treatment of oils or fats
therewith.”
“The oil or molten fats may be treated under reduced
pressure with agitation at temperatures e.g. above 60ºC. and
in some cases at materially higher temperatures. As examples
of fatty substances may be mentioned olive oil, coconut-oil,
rape oil, cottonseed oil, palm oil, palm kernel oil, soya oil,
sesame oil, arachis oil, linseed oil, certain animal fats, etc.
or liquid fatty acids.” Address: 2, den Textstraat, Amsterdam
[Netherlands].
837. Johnson, Otis. 1923. Adhesive. U.S. Patent 1,460,757.
July 3. 1 p. Reissued. Application ﬁled 14 Aug. 1922.
• Summary: This is one of the earliest U.S. patents for the
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development of an adhesive from soybeans. A soybean glue
is made by defatting soybeans, grinding the resulting pressed
cake, then treating it with an alkali-metal liquefying agent
such hydrated lime or sodium ﬂuoride. Address: San Diego,
California.
838. Continentale Akt.-Ges fuer Chemie und
Reichsverkehrsbank e. G.m.b.H. 1923. Herstellung von
Seifen- und Textiloelen aus Talloel [Manufacture of soapand textile oils from tall oil]. German Patent 485,944. July
22. 2 p. Issued 8 Nov. 1929. [Ger]
• Summary: Tall oil, also called “liquid rosin” or tallol, is
a viscous yellow-black odorous liquid obtained as a byproduct of the Kraft process of wood pulp manufacture when
pulping mainly coniferous trees (Source: Wikipedia, at “tall
oil,” July 2015).
As alternative vegetable oils, for example, sesame-,
cotton-, soya- (Soja-), rape-oil, etc, can be used.
Note: Soy is mentioned only once in this patent in the
form “Soja-” (soy/soybean) with the word oil / soybean oil
implied. Address: Berlin.
839. Miyake, Koji; Nakamura, Koji. 1923. On the
effect of calcium oxide and calcium carbonate upon the
decomposition of soy-bean cake and herring cake in two
different soils. J. of Biochemistry (Tokyo) 3(1):27-54. July.
[14 ref. Eng]
• Summary: Gives the results of experiments using these
two cakes as a fertilizer at the Institute of Agricultural
Chemistry of Hokkaido Imperial University, Sapporo.
Conclusions: Calcium oxide and calcium carbonate stimulate
the decomposition of organic matter, and stimulate the
ammoniﬁcation and nitriﬁcation of organic matter. The effect
of lime differs according to the kinds of soil (loam or acid
soil) but not according to the character of the organic matter
(soy-bean cake or herring cake).
“To ammonify the same amount of nitrogen of organic
matter, twice the amount of organic carbon of soy-bean cake
or of herring cake which was decomposed in loam had to
be decomposed in acid soil to carbonic acid. On the other
hand, to ammonify the same amount of nitrogen of organic
matter, 1.5 times the amount of organic carbon of soy-bean
cake which was decomposed to carbonic acid in loam or in
acid soil had to be decomposed in the case of herring cake
in the same soil.” Address: Inst. of Agricultural Chemistry,
Hokkaido Imperial Univ., Sapporo, Hokkaido, Japan.
840. Rogers, Allen; Hallett, R.L.; Gardner, H.A.; Pickard,
Glenn H. 1923. Report of Committee D-1 on Preservative
Coatings for Structural Materials. Paint Manufacturers’
Association of the U.S., Educational Bureau, Scientiﬁc
Section, Circular No. 185. p. 307-17. July.
• Summary: This is an “Authorized reprint from the
copyrighted Proceedings of the American Society for

Testing Materials, Philadelphia, Pennsylvania. Volume 23,
Part I, 1923.” The report is divided into three parts: (1)
Introduction. (2) Report of Sub-Committee II on Testing of
Paint Vehicles. (3) Report of Sub-Committee V on Linseed
Oil.
Only Part 2 (p. 311-12), with H.A. Gardner as
chairman of the sub-committee, discusses soya bean oil:
“The present Tentative Speciﬁcations for Soya Bean Oil,
Raw or Reﬁned (D 124-22 T), are satisfactory. It has been
suggested however, that before advancing these to standard,
further work be done to develop a heat or ‘break’ test for
soya bean oil, which will indicate its quality for varnish
making operations. Suggestion has also been made that
the iodine number be lowered to 126. This suggestion is
worthy of consideration, since the production of soya bean
oil in America is rapidly growing, and several samples of
American produced oil that have been examined showed
iodine values below 128. It is recommended, therefore, that
the present speciﬁcations for soya bean oil be continued as
tentative.” Address: 1. Chairman; 2. Secretary; 3. Chairman;
4. Chairman.
841. Schou, Einar Viggo. 1923. Improvements in or
relating to the manufacture of soap. British Patent 225,595.
Application date: 2 Aug. 1923. 3 p. Complete left: 7 April
1924. Complete accepted: 2 Dec. 1924. [3 ref]
• Summary: The “Provisional Speciﬁcation” is on pages 1
and 2. The “Complete Speciﬁcation” is on pages 1-3.
“In the Speciﬁcation of my prior patent No. 187,298
I have described various methods of producing oil-soluble
gelatinated oils with very pronounced viscous, tough and
elastic properties, good examples being produced from
fatty oils containing linolic, linoleic or linolenic acid by
polymerisation or prolonged heating,...” Such oils will
“hereinafter be termed ‘oil-soluble compounds’”.
“The present invention is based upon the discovery
that the particular tough and ﬁlm producing or emulsion,
stabilising properties which are characteristic of
substances of this kind, still remain after the substances
have been converted into water-soluble colloids through
saponiﬁcation.”
“... an oil-soluble colloid having exceptionally tough
and elastic properties may be made from oils which have
been gelatinated through prolonged heating or polymerising
without oxidising, by heating or polymerising after oxidising,
or through simultaneous polymerising and oxidising: Most
fatty oils containing linolic, linoleic or linolenic acid, Such
as linseed, soya oil, cottonseed oil, sesame oil, ground nut
oil, and other oils of a like character, may, through suitable
treatment, be made to gelatinate, thereby producing an oilsoluble colloid which possesses the properties of a soap
improving material.”
“The following may serve as one example of a suitable
method of carrying out the process of gelatination:
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“100 parts of reﬁned soya oil are heated to a temperature
of 250º Centigrade and, during constant stirring, heated air
is blown through the oil, the temperature being maintained
until gelatination sets in. The duration of the process is
dependent upon the quantity and the temperature of the oil
used. The products of decomposition, in particular free fatty
acids, if any, are carried away by the distilling effect, caused
by the high temperature of the process.” Address: Palsgaard,
near Juelsminde, Kingdom of Denmark.
842. Johnson, Otis. 1923. Verfahren zur Herstellung eines
Klebmittels [Process for manufacturing an adhesive].
German Patent 409,034. Aug. 14. 2 p. Issued 30 Jan. 1925.
[Ger]
• Summary: The adhesive can be made from either soybeans
or soybean oil cake (Sojabohnenölkuchen).
Note: Soy is mentioned 10 times in this patent in the
forms “Sojabohnen” (soybeans) and “Soyabohnenölkuchen”
(soybean oil cake). Address: San Diego, California, USA.
843. Naemura, Tokuji. 1923. Floor-cover composition. U.S.
Patent 1,466,241. Aug. 28. 1 p. Application ﬁled 30 Nov.
1921.
• Summary: “This invention relates to a ﬂoor cover
something like linoleum, and consists of ordinary mat
covered with a mixture of powdered soya bean or the like
albuminous substances, ammonia, water, ﬁbres as binding
material, and any desired pigment, and the object thereof
is to obtain a covering for ﬂoor which is cheap, rich in
elasticity and hard to burn.” Address: 138 Isobe-Dori,
Sanchome, Kobe, Japan.
844. Tropical Life (England). 1923. Billiard balls at present
being grown at the Royal Botanic Gardens, Regent’s Park,
N.W. [Soya bean cultivation in London]. 19(8):119. Aug.
• Summary: This summary of an article in the Daily Mail
(London) notes that the soya beans, which are growing
nicely, could be made into billiard balls, knife- and umbrella
handles, buckles and beads, cheese [tofu], ﬂour, tableoil, cake, sauce, soap, lubricating and illuminating oil,
glycerine, paint, varnish, celluloid, printing ink, waterproofs
[waterproof gear and cloth], explosives, and linoleum.
The soya beans are being grown by Mr. J.L. North,
curator of the Royal Botanic Gardens (See “Our Friend”
in the Jan. 1923 issue). North, who is known as London’s
soy wizard, has been growing soya beans for 9 years [i.e.,
since 1914]. Since there is so little room for them in the
Gardens, he is experimenting at Chiswick [in the Greater
London borough of Hounslow] with 17 species from Europe
and America. He believes they are of great importance to
England–a country that grows no oil plants.
845. Slosson, Edwin E. 1923. Catching up with China.
Scientiﬁc Monthly 17:283-85. Sept.

• Summary: The soy bean “was ﬁrst introduced to America
in 1804, but it was a hundred years before we could be
induced to take it seriously... But in the last ten years it has
rapidly come to the front as one of our major crops and is
likely in the next ten years to go ahead of oats in acreage in
some of our states... The latest bulletin of the Department
of Agriculture lists ﬁfty different uses for soy products, and
doubtless Yankee ingenuity can and will add more when we
get our minds to working on it.
“Even the Japanese have not exhausted their ingenuity
in this ﬁeld, long as they have been at it. A Japanese scientist
named Sato has invented a new plastic which he has called,
according to American precedent, ‘Satolite.’ It is made by
precipitating the protein with sulphite, hardening it with
formaldehyde, and molding it under heat and pressure into
combs, buttons and whatever we make from hard rubber or
celluloid or the casein of milk.
“The soy bean is rich in protein and fat, and lacking in
starch; in that more like animal than like vegetable food. You
can make a milk out of it by simply soaking the dried beans
till soft, then crushing ﬁne in a meat grinder, boiling in three
times the volume of water for half an hour and straining
through cloth. If you do not like the ﬂavor you can add
vanillin or something else. This vegetable milk sometimes
agrees with children when cow’s milk does not. It can also be
used for cakes and custards.
“The soy milk may be made into curds and cheeses of
various sorts which form a large part of the diet of orientals,
but for which we have not yet acquired a taste. Soy meal has
come into common use in America, not only as a cattle food,
but also for bread and pastry mixed with three parts wheat
ﬂour.
“Soy sauce has long been familiar but quite unknown
to us. We did not recognize it under its aristocratic English
name and its added ﬂavors. But when the high cost of living
drove us to the chop sueys, we became acquainted with the
cruet of brown salty sauce called ‘shoyu,’ and we found,
as the Chinese had found thousands of years before, that
a sprinkling of it would make tasty a large lot of rice and
serve as substitute for meat, both in taste and nutriment.
Soy sauce is of several sorts. If you want it strong take the
Korean. If you want it sweet take the Japanese. It is made
by fermentation and the ﬂavor depends upon the way it is
brewed and the length of time it is left to ripen. To suit the
palate of a Korean connoisseur the jars must be exposed to
the sunshine by day and covered by night for a period of
thirty years. We Americans, when we get to making it, will
undoubtedly speed up the process.
“So far the oil is the most in demand of the soy products.
The beans contain from 18 to 20 percent. of a ﬁne palatable
oil, which we have imported at the rate of a hundred
thousand tons in a year, but which we are now growing for
ourselves. It can take the place of cottonseed oil in vegetable
substitutes for lard and butter, and of linseed oil in paints.
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Formerly the oil went mostly to Germany and England, but
the war made a shift in the currents of Paciﬁc trade, and we
learned to appreciate its value. But we have a lot to learn yet
before we catch up with the orientals in the utilization of this
multifarious bean.”
846. Product Name: [Satolite (Soybean Plastic)].
Foreign Name: Satolite.
Manufacturer’s Name: Solite Manufacturing Co.
Manufacturer’s Address: Japan.
Date of Introduction: 1923 September.
New Product–Documentation: Edwin E. Slosson. 1923.
Scientiﬁc Monthly. 17:283-85. “Catching up with China.”
“A Japanese scientist named Sato has invented a new plastic
which he has called, according to American precedent,
‘Satolite.’ It is made by precipitating the protein with
sulphite, hardening it with formaldehyde, and molding it
under heat and pressure into combs, buttons and whatever we
make from hard rubber or celluloid or the casein of milk.”
South Manchuria Railway Co. 1926. “Soya beans
in Manchuria.” Dairen: SMRC Agricultural Ofﬁce. 40 p.
Nov. See p. 18. Protein products made from bean residuum
[protein-rich soybean meal] include Satolite.
847. Hoard’s Dairyman. 1923. Soy bean demonstration.
66(13):362. Oct. 12.
• Summary: Contains a summary of some of the speeches
given at the summer meeting of the National Soy Bean
Grower’s Association held at Madison, Wisconsin. “R.A.
Moore, Wisconsin veteran ﬁeld crops investigator, was one
of the pioneers in seeking to adapt the crop to the farming
practices of his state... He marks the year 1898 as the date
when the initial effort was made to grow soy beans in the
Badger State. Following the early investigations their true
worth as legumes ideally suited to regions of light, sandy,
nitrogen deﬁcient soils gradually came to be recognized.”
Wisconsin Black, Ito San, and Manchu are the three
most popular soy bean varieties in Wisconsin, with over 50%
of the state’s entire acreage (which totals 30,000 to 50,000
acres) being devoted to Wisconsin Black.
Indiana’s total soy bean acreage is about 240,000 acres
this year. Hoosier soy bean activities were summarized by
C.V. Vestal and W.A. Ostrander. Iowa’s soy bean acreage was
estimated at 200,000 acres by F.S. Wilkins; much of this was
sown to soy bean-corn combinations. “Severe clover failures
brought the soy bean into use in Illinois as an emergency hay
crop with the result that this year’s acreage totals 674,000
acres.
“Surprise was expressed at the wide usage which the
by-products of the soy bean enjoy. Oils of the bean are used
extensively to free a certain percentage of linseed oil in
paints and varnishes. Soap is another soy bean oil product,
while the reﬁned oils have found fairly extensive use in
edibles for some time past. New uses are constantly being

found for soy bean ﬂour, another edible prepared from the
bean.”
“F.B. Morrison of the Wisconsin Agricultural College is
convinced that soy beans are an excellent protein-rich feed
for live stock.” Conclusive trials show this. “Experiments
have shown that in feeding dairy cattle, ground soy beans
may be used successfully as a substitute for linseed meal or
cottonseed meal. In fact, soy beans are worth as much per
ton as these expensive feeds. The bean may also be used
successfully in sheep feeding.”
“Soy bean oil meal is free from the disadvantage of
the whole soy bean in producing soft pork. At the present
time the amount of this meal produced in the United States
is not sufﬁcient to meet the demand, but a considerable
amount is imported from the Orient. Consequently this feed
has become quite common on the Paciﬁc coast, Morrison
concluded.”
A photo shows about 100 men, delegates from the
Midwest, dressed in coats, hats, and ties, gathered at the
Experimental Farm, Wisconsin College of Agriculture, to
attend a meeting of the National Soy Bean Association.
Those in the middle are holding up a large sign that reads:
“50 varieties. Soy bean tests, from 15 states.” Address: Fort
Atkinson, Wisconsin.
848. Lamb, Morris Charles. 1923. Improvements in and
relating to the treatment of hides pelts and the like. British
Patent 230,565. Application date: 21 Dec. 1923. 2 p.
Complete left: 21 Oct. 1924. Complete accepted: 19 March
1925. [1 ref]
• Summary: One “Provisional Speciﬁcation” is on page 1.
The “Complete Speciﬁcation” is on pages 1-2.
“In carrying out the present invention the previously
limed or otherwise treated hides or pelts are subjected
to action of a previously fermented enzymic infusion of
vegetable seeds or meal in conjunction with vegetable or
mineral tanning agents so that the hide or pelt is distended or
swollen and maintained in that condition until the tannin has
been absorbed.
“One mode of preparing a suitable enzymic infusion is
as follows:
“500 pounds of rape seed or soya bean meal is placed
in a vat containing about 1000 lbs. of water at a temperature
of 95ºF. to 97ºF. To this is added 30 lbs. to 50 lbs. of
sulphonated oleic acid or sulphonated castor oil and 1 lb. to 2
lbs. of manganese borate, zinc sulphate or other activator.
“The mixture is allowed to digest for several days until
fermentation has ceased, when the liquid portion of the
infusion is separated.
“The hides or pelts to be tanned are then immersed in
the pre-fermented enzymic infusion, to which is added the
tanning agent or agents, in a vat, paddle wheel or drum for a
sufﬁcient length of time to convert the whole of the calcium
salts from the caustic alkaline condition to the neutral state
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and absorb the tannin infusion. During immersion, the hide
or pelt becomes slightly swollen with the natural organic
acids present in the infusion and this condition is maintained
until tannage is completed.” Address: 176, Tower Bridge
Road, London, S.E.1 [England].
849. Wang, K.T. 1923. [Chinese drying oils]. Chung-hua
Hua Hsueh Kung Yeh Hui Hui Chih (J. of the China Society
of Chemical Industry) 1(2):37-49. (Chem. Abst. 19:738). *
• Summary: Discusses linseed, tallow seed, hempseed, and
soybean oils.
850. Wong, T. 1923. [Soy-bean industries]. Chung-hua Hua
Hsueh Kung Yeh Hui Hui Chih (J. of the China Society of
Chemical Industry) 1:83-92. (Chem. Abst. 17:2514). [Chi]*
• Summary: “Methods of preparation and analyses are given
for 9 products manufactured from soy bean, including oil,
been curd, bean milk, etc...
“Soy-bean cake contains 42.1% protein and 9.6% oil.
This might be used for the manufacture of artiﬁcial marble
and similar products.”
851. Bottari, Fulvio. 1923. La soja nella storia,
nell’agricoltura e nelle applicazioni alimentari ed industriali
[The soybean in history, in agriculture, and in food and
industrial applications]. Torino & Genova, Italy: S. Lattes &
Co. 243 p. Preface by Prof. Oreste Mattriolo (R. Università
di Torino). With 34 illust. 22 cm. [25 ref. Ita]
• Summary: This is the ﬁrst major book in Italian about the
soybean.
Contents: Preface. Reason for the work; its scope
and limits. Part I: The origin and history of the soybean.
Reason for this history, the origin of the soybean and its
early dissemination, soya (including production statistics)
in Oriental countries (China, Manchuria, Japan, Formosa,
Korea, French Indochina), how the soybean was introduced
to Europe, the cultivation of soya in France, Soya in
England, Austria, Germany, Denmark, Holland, Russia,
Sweden, Alsace-Lorraine (now in northeast France), Spain,
Italy, America, Conclusion.
Part II: Cultivation of soya.
Part III: Soya in the feeding and nutrition of humans and
animals. 1. The analysis and physiology of metabolism as an
element in the study of nutrition. 2. Soybean forage in the
feeding of animals. 3. Soybeans (il grano di soja) and soy
products in the feeding of humans and animals: Commercial
and nutritional value and digestibility of the soybean, how
to prepare and cook whole soybeans, soy broth, thick soups,
salads, and meat dishes, soy purée (puré di soja), soybean
cakes (torté di soja), soybean sprouts (germi di soja), roasted
soybeans (grano di soja come frutta secca), soy coffee (caffé
di soja), soy chocolate (cioccolata di soja), soy confections
(confetture di soja), special soy sweets and chocolates for
diabetics and tuberculosis patients, the soybean as a feed for

animals.
Note 1. This is the earliest Italian-language document
seen (Nov. 2012) that mentions soy coffee, which it calls
caffé di soja.
4. Flour, pasta, and bread in feeding. 5. Soymilk (il latte
di soja) and its use in the feeding of animals and humans.
6. Tofu (il formaggio di soja; p. 209). 7. Soy oil and oilcakes (L’olio ed i panelli di soja; p. 212). 8. Condiments
and sauces: Natto, miso, soy sauce (le salse, called Schogon
[sic] in Japan, Tsinag-Yeou [sic] or Tao-yu in China, Ketjap
in Java, and Tuong in Annam). 9. Enzymes (I fermenti, incl.
urease). 10. Conclusions.
Part IV: Industrial applications of soya. 1. Various
industrial applications of soya and its derivatives. 2.
Chemical composition of vegetable casein compared with
animal casein. 3. The industrial applications of animal
casein. 4. If it is possible, it is convenient, necessary and
appropriate to replace vegetable casein for the animal casein
in industrial applications. 5. Vegetable casein factories.
6. Process for extracting casein from soy. 7. How to
manufacture galalith / galalite.
Part V: General conclusions.
The ﬁrst test of the lactation of calves with soymilk was
conducted in the winter of 1916-17 by the Bonafous Institute
in Turin. The results were splendid, and have encouraged
eminent pediatricians such as Dr. Casalini, Prof. Dr. Alberto
Muggia (teacher of clinical pediatrics at the University of
Turin), and Dr. Enrico Gasca (vice director general of infants
at Turin) to extend their experiments (p. 6).
A table (p. 31) shows soybean and cotton hectarage and
production in Korea from 1909 to 1917. Soybean hectarage
increased from 277,776 ha to a record 487,134 ha. Soybean
production grew from 1,991,126 quintals (1 quintal = 100 kg
or 0.1 metric tons) to a record 3,816,498 quintals.
Page 35: “Prof. Rouest of Luxey (Landes) in France
wrote us on 30 Nov. 1921. ‘I have ﬁnished only the period
of acclimatization of the soybean. It remains for me to
propagate it a little everywhere. The experiments of 1921
were extended in all the Departments, being viewed from an
industrial and commercial point of view. I must now study
which variety adapts among those I am cultivating. Soy ﬂour
will not be able to be made until we have many thousands of
hectares under cultivation, and then we will be able to think
of other applications as well... Actually the ﬁrm Hendebert
de Lion sells its ﬂour, originating in China, at 10 French
francs per kg, a prohibitive price.’”
Page 206: At the pediatric congress held in Milan in
Sept. 1922, the question of lactation (feeding children) with
vegetable milk was discussed in a favorable way, proposed
by Prof. Muggia and sustained by the illustrious Prof.
Berghius, Director of the Pediatric Clinic of the University
of Padua, and by Prof. Francioni of Bologna. We can also
add that experiments on lactation are proceeding in Italy at
the pediatric clinics of Turin, Bologna, Padua, Genoa, and
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Florence, and also at the Infant’s Dispensary in Turin.
Photos and tables are discussed in a separate record.
A diagram (p. 227) compares the chemical composition
of animal casein and vegetable casein.
Note 2. Quite a bit of the historical and non-Italian
information in this book comes from Léon Rouest’s 1921
book Le soja et son lait végétal: Applications agricoles et
industrielles.
Note 3. This is the earliest Italian-language document
seen (Jan. 2012) that mentions natto, of which it says: “il
Natto in Giappone che corrisponde al Tao-Teche della Cina.”
Note 4. This is the earliest Italian-language document
seen (Jan. 2013) that mentions soy sprouts, which it calls
germi di soja.
Note 5. This is the earliest Italian-language document
seen (Sept. 2016) that mentions soybean cake (a co-product
of soybean oil), which it calls panelli di soja. Address: Dr. of
Economic and Commercial Science, Turin [Torino], Italy.
852. Bottari, Fulvio. 1923. La soja nella storia,
nell’agricoltura e nelle applicazioni alimentari ed industriali
[The soybean in history, in agriculture, and in food and
industrial applications (Photos and tables–Document part)].
Torino & Genova, Italy: S. Lattes & Co. 243 p. Preface by
Prof. Oreste Mattriolo (R. Università di Torino). With 34
illust. 22 cm. [25 ref. Ita]
• Summary: Photos show: (0) An infant fed soymilk in Turin
in 1921, together with a table showing its weight gain from
18 July 1921 until 14 Jan. 1922 (p. 7). (Figs. 1-3) Three
different varieties of soybean plants (p. 70-71). (4) The
leaves of 3 different varieties of soybean plants (p. 72). (5)
Close-up of the stem and pods of a soybean plant (p. 73). (6)
Beans and pods of soybeans (p. 74).
(7-8) Different stages of germinating soybean seeds (p.
75). (9) Close-up of soybean roots and nodules (p. 76).
(10-12) Fields of soybeans at the “Istituto Bonafous” (p.
106, 108, 113). (13-14) Field of soybeans grown with corn
(p. 122, 123). (15-18) Cellular transverse section through a
soybean (facing p. 152).
(20-21) Soy ﬂour and wheat ﬂour, each in a sack and
loose (p. 177). (22) Pasta made from soy (p. 181). (2328) Bread and baguettes / breadsticks made with various
percentages of soy (Pane di soja) (p. 183-89).
(29-30) Soy bran and wheat bran, each in a sack and
loose (p. 191). (31) Two bottles of soymilk (p. 194). (32)
Two bottles of soy oil (p. 214).
Tables show: (1) Imports and exports of soybean seeds
from 1910 to 1919 by various countries, Imports into Europe
(Denmark, France, Great Britain and Ireland, Norway, the
Low Countries {Netherlands, Belgium, Luxembourg},
Sweden), into Asia (Netherlands Indies {today’s Indonesia},
Java & Madura, External Possessions, Japan, Formosa).
Exports from Europe (France, Great Britain and Ireland, the
Low Countries), from Asia (China, Japan, Formosa) (p. 3).

(2) Imports and exports of soybean oil from 1910 to
1919 by various countries, Imports into Europe (Denmark,
Germany, Denmark, France, Great Britain and Ireland,
the Low Countries {Netherlands, Belgium, Luxembourg},
Russia {both European and Asiatic} Sweden), into North
America (Canada, United States), into Asia (Netherlands
Indies {today’s Indonesia}, Java & Madura, Japan,
Formosa), into Africa (Egypt). Exports from Europe
(Denmark, France, Great Britain and Ireland {re-export},
the Low Countries, Sweden), from North America (United
states, re-export), from Asia (China, Japan) (p. 4).
(3) The weight gained by a baby fed soymilk at the
dispensary of Lattanti at Torino. The trial ran from 18 July
1921 to 14 Jan. 1922. The baby’s weight increased from
3,000 gm to 6,140 gm (p. 7).
(4) Production of soybeans in China in 1916 and 1917
by color. And production of soybean cakes and soy oil in
China in 1916 and 1917 (p. 21).
(5) Exports of soybeans and soybean cakes from
Manchuria yearly from 1905 to 1908 (data from Rouest) (p.
23).
(6) Area and production of oilseed plants (cotton,
linseed, colza/canola, peanut, and soya) in Japan from 1877
to 1920. Soy is by far the greatest, and both the area and
production of soybeans increase during this time (p. 26).
(7) Production of the principal vegetable oils (colza/
canola, sesame, cotton, linseed, soya, peanut, coconut) in
Japan from 1886 to 1918.
(8) Area and production of major oilseeds (cotton, soja)
in Korea from 1909 to 1917 (p. 31). Soybean hectarage
increased from 277,776 ha to a record 487,134 ha. Soybean
production grew from 1,991,126 quintals (1 quintal = 100 kg
or 0.1 metric tons) to a record 3,816,498 quintals.
(9) Imports of soybean oil to England from 1910 to 1919
(p. 38). (10) Imports of soybean oil to Denmark from 1910
to 1919 (p. 46). (11) Imports of oilseeds (copra, soya, peanut,
sesame, linseed, colza / canola & mustard seed) to Denmark
in 1917 (p. 46).
(12) Exports of soybean oil from Denmark from 1910
to 1919 (p. 47). (13) Imports of soybean oil to the Low
Countries from 1911 to 1919 (p. 47). (14) Imports of soybean
oil to Russia from 1909 to 1915 (p. 48). (15) Imports of
soybean oil and cottonseed oil to Sweden from 1912 to 1919
(p. 48). (16) Imports of soybean oil to Alsace Lorraine from
1913 to 1919 (p. 49). (17) Area of oilseeds and production
of oil in Italy from 1909-1920 (p. 50). The area was about
constant and the production of oil increased. (18) Median
annual production of oil in Italy from 1870-1874 to 1920
(p. 50). Production decreased. (19) Trial comparing the
nutritional value of cow’s milk and vegetal milk (soymilk).
The name of each of the 8 calves is given (p. 56-57). (20)
Area and production of soybeans in the United States from
1909, and 1917-1919.
(21) Imports of various vegetable oils (olive, palm,
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coconut, soya) to the United States from 1910 to 1919 (p.
63).
(22) Cultivation of soybeans in Spain as described by
Coll. D. Santiago Felice Valderrama of Montilla. The ﬁve
columns are: (a) Classiﬁcation, from 0 to 10. (b) Provenance
/ Source (China). (c) Seed color. (d) Development (large,
medium, small). (e) Maturity date (Late, semi-late, early,
etc.) (p. 85).
(23) Fertilizer tests with Soja hispida, The ﬁve columns
are: (a) Parcel number, 1-9. (b) Fertilizers used and dosage.
(c) Stems, kg per 50 square meters. (d) Production of pods,
kg per 50 square meters. (e) Grain, kg per 50 square meters
(p. 95).
(24) Chemical composition of soybeans grown in
Vienna, yellow from Mongolia, Yellow from China, reddish
brown from China. Composition is given for both the
original seed and for its progeny (p. 98).
(25) Weight of soybean stems, pods, and seeds of
soybeans grown by Prof. Manvilli of the Bonafous Institute
(p. 98).
(26-28) Effect of planting distance and pattern on the
weight of soybean stems, pods, and seeds (p. 102, 105).
(29) Effect of place of origin and variety on the time to
germination, time of ﬂowering and formation of the pods.
The soybeans came from Tunisia, China, Ceylon, New
South Wales, Podolia [in today’s Ukraine], and Lithuania,
France, Northwestern Italy (Piemonte, [Piedmont]), United
States, Indochina [Cambodia, Laos, Vietnam, Burma, Siam,
Peninsular Malaysia, Singapore], and India (p. 109).
(30-31) The effect of applying electrical voltage to
soybean plants on the yield of stems, pods, and seed (p. 110111).
(32) Ito San Soybean production per ha in Connecticut
from 1877 to 1918 (p. 120).
(33) The yield of protein and oil from common beans,
peas and soybeans (p. 121).
(34) The yield of various minerals from the stem, leaves,
pods, seeds and entire plant (p. 121).
(35) Chemical analysis of the soybean plant, on both an
“as is” and a dry basis, in the stem, foliage, pods, and entire
plant (p. 141).
(36) Composition of the soybean–various parts from
various places. entire plant, forage after the plant blooms and
sets pods, hay from Japan, hay from Massachusetts, straw
from Massachusetts (p. 142).
(37) Nutritive elements in hay from different types of
plants, both green and dry, for crude substance and digestible
portion (p. 143).
(38) Distribution of the various nutritive components
in the various parts of the soybean seed. The parts are entire
seed, cotyledons, embryo, seedcoat (scorza) (p. 145).
(39) Complex analysis of the seed of the soybean (in
parts per 100) (p. 146).
(40) Analysis of the seed of various colors of soybean by

various researchers, incl. Dr. Emil Pott, Meissl & Böcker, &
Pellet.
(41) Nutritional composition, both crude substance and
digestible portion, of various protein sources: beef, common
beans, lentils, peas, broad/fava beans, soybeans (p. 149).
(42) Protein content of various basic protein sources,
incl. meat, peas, broad beans and soya (p. 155). (43) Bar
graph. The soybean as a source of nutrients, compared with
other legumes, wheat ﬂour, soy ﬂour, wheat pasta, soy pasta,
75% wheat + 25% soy pasta, wheat bread, soy bread, 75%
wheat + 25% soy bread, cow’s milk, soymilk, mother’s milk
(p. 159).
(44) Chemical composition of soybean hay according to
Oscar Kellner 1885, p. 82 (p. 162).
(45)
(45) Chemical composition of soybean hay according to
Emil Pott 1907 (Vol. 2, p. 3) (p. 163).
(46) Composition of soybean straw, according to Emil
Pott (p. 165).
(47) Chemical composition of soybean pods according
to Emil Pott (p. 165).
(48) Nutritional composition of soy coffee from Tyrol
and Dalmatia (p. 171).
(49) Nutritional composition of soy jams (confetture di
soja).
(50) Nutritional composition of soy ﬂour compared with
the ﬂour of various cereals (p. 176).
(51) Nutritional composition of various types of soy
pasta: 100% soy, 25% soy, pasta from Naples (p. 182).
(52) Nutritional composition of soy bread, four analyses,
compared with two analyses of wheat bread (p. 185).
(53) Nutritional composition of soymilk made from
whole soybeans or soy ﬂour (p. 195).
(54-55) Nutritional composition of soymilk, 7 analyses,
compared with mother’s milk, cow’s milk and goat’s milk (p.
200-201).
(56) Nutritional composition of okara (the residue from
making soymilk), various analyses (p. 207).
(57-58) Nutritional composition of soybean oil vs.
cottonseed oil, and according to ﬁve different analysts (p.
213).
(59) Nutritional composition of soybean cake according
to ﬁve different analysts (p. 215).
(60) A diagram compares the chemical composition of
animal casein and vegetable casein (p. 227).
(61) A table compares the chemical composition of
animal casein and vegetable casein (p. 228). Address: Dr. of
Economic and Commercial Science, Turin [Torino], Italy.
853. Capone, Giorgio; Grinenco, Ivan. 1923. Canada
(Document part). In: G. Capone & I. Grinenco, eds. 1923.
Oleaginous Products and Vegetable Oils: Production and
Trade. Rome, Italy: International Institute of Agriculture,
Bureau of Statistics. 545 p. See p. 111-15. [Eng]
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• Summary: Crop production: Canada collects data on
only one oil-yielding crop, ﬂax. Before World War I it was
cultivated only for its seed and oil, but during and shortly
after the war (1915-1921), it was also grown for the ﬁber
contained in its seed. All “tons” refer to long tons (1 long ton
= 2,240 lb). Production of linseed for oil in Canada increased
from 2,717 long tons in 1880, to 4,305 tons in 1900, to
106,000 tons on 572,326 acres in 1910, to a record 653,241
tons on 2,021,900 acres in 1912. In 1922 some 125,212 tons
were grown on 565,479 acres. In 1922 the great majority
of ﬂax in Canada was grown in Saskatchewan (82.4% of
the total). Manitoba (11.8%) and Alberta (3.9%) also grew
signiﬁcant amounts. In 1922 Saskatchewan began to grow
signiﬁcant amounts of sunﬂowers.
Imports of oleaginous products: During the period 19091922, from 2.9 million to 4.4 million in-tact coconuts were
imported each year. Imports of desiccated coconuts (copra)
grew from 108 tons in 1909 to 1,320 tons in 1921.
Exports of oleaginous products: The only product
exported was linseed, which increased from 49,941 tons in
1909-10, to a record 516,183 tons in 1913-14, decreasing to
90,781 tons in 1921-22.
Imports of vegetable oils: In 1909-10 the leading
vegetable oils imported were cottonseed oil (8,797 tons),
castor oil (2,042 tons), and palm oil (1,279 tons). In 192122 the leading vegetable oils imported were cottonseed
oil (20,651 tons) and palm oil (5,567 tons, including shea
butter). Small amounts of coconut oil (included in the ﬁgure
is soya bean oil for the manufacture of soap) were imported
from 1913 (122 tons) to 1921 (263 tons). A small quantity of
sesamum oil was among the unspeciﬁed oils imported.
Exports of vegetable oils: The only oil exported was
negligible–40 tons of linseed oil in 1921-22. Address: 1.
Doctor of Economics; 2. Doctor of Agronomics. Both: IIA,
Rome, Italy.
854. Chinese Eastern Railway, Economic Bureau. 1923. The
Chinese Eastern Railway and its zone. Harbin, Manchuria:
C.E.R. Economical Bureau. 32 p. Illust. 27 cm. [Eng]
• Summary: Section III titled “Agriculture” contains a bar
chart showing that [soy] beans comprise 20-30% of the total
cultivated area in the seven districts along the rail lines; the
30% is in the southern districts. Yellow [soy] beans yield
22.2 bushels/acre or 90.0 poods per dessiat. 39% of the total
cultivated area is taken up by marketable crops for export;
22% by soybeans and 17% by wheat; the remaining 61% is
taken up by Chinese native grains (p. 12).
About half of all soybeans exported from North
Manchuria go to Japan, where bean-cakes constitute one
of the most popular fertilizers for ﬁelds. The remaining
50% of these exported beans are either consumed in Asiatic
markets (China, Netherlands East Indies) or shipped to oil
mills in Europe (United Kingdom, Germany, Scandinavian
countries). The demand for Manchurian [soy] beans is

growing.
Flour milling is the biggest manufacturing industry
along the railway zone, followed by oil milling. “The value
of the output from oil-mills equals about 1/2 value of the
value of products of ﬂour mills. Bean oil and bean-cakes are
in great demand on both the interior and the foreign markets.
Exports of bean oil and bean cakes are made partly to Europe
and mostly Japan.”
Two graphs (p. 27) show transportation by the railway
of [soya] “bean-oil” and [soya] “beancakes” (in 1,000 tons)
from 1913 to 1922. Transportation of oil rose rapidly to
a peak of 30,000 tons in 1919, dropped precipitously to
6,000 tons in 1921 (after the Great War [World War I]), then
jumped to 22,000 tons in 1927. Transportation of beancakes
rose rapidly to a peak of 140,000 tons in 1917, fell to 80,000
tons in 1918, then leaped to a record 230,000 tons in 1922.
Address: Harbin, Manchuria.
855. Gardner, Henry A. 1923. Examination of commercial
American soya bean oil. Institute of Paint and Varnish
Research, Educational Bureau, Scientiﬁc Section,
Proceedings. p. 117-18. For the year 1923. [1 ref]
• Summary: This is a reprint of Circular 165 by the same
author with the same title published in Jan. 1923 by the
Paint Manufacturers’ Association of the U.S., Educational
Bureau, Science Section (p. 117-18). Address: Philadelphia,
Pennsylvania.
856. Sato, Masanori. 1923. Daizu abura shibô-san sekkai
no kanryû ni yoru sekiyu ruiji nenryô no seihô ni tsuite
[Preparation of a liquid fuel resembling petroleum. II.
Distillation of the calcium soap of soya bean oil]. Kogyo
Kagaku Zasshi (J. of Chemical Industry, Japan) 26:297-304.
[Jap; eng]
• Summary: By dry distillation of the calcium salt obtained
by treating soy bean oil with lime, a liquid fuel was obtained.
The yield of “crude oil” was about 70% by volume of the
soy bean oil. The product contained a little oxygen and
yielded on distillation 20.6% light oil, boiling point below
150º C; 58.5% middle oil, boiling point 150º-300ºC; and
20.3% heavy oil, boiling point above 300ºC. By reﬁning
the middle oil with sulfuric acid, it was found to contain
60% unsaturated hydrocarbons; the remaining saturated
hydrocarbons were a mixture of parafﬁns and naphthenes.
The “crude oil” contained about 4.4% acidic compounds
in which naphthenic acids and phenols were detected.
The heavy oil contained about 5% solid parafﬁn. Address:
Manshû Tetsudô Chûô Shikenjo.
857. Satow, Sadakichi. 1923. Manufacture of plastic products
from proteid of soy bean. Tohoku Imperial University,
Technology Reports (Sendai, Japan) 3(4):199-267. (Chem.
Abst. 17:3574). [15 ref]
• Summary: Contents: Preface. 1. Properties of soy bean
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proteid. 2. On the relations between hydrolised proteid and
its glutinization. 3. Effect of coagulation of proteid upon
glutinization. 4. On the process of glutinizing. 5. Reactions
of proteids with formaldehyde or other active methylene
compounds. 6. Process of moulding. 7. Effect of other
chemicals and ingredients on the product. 9. Properties of
the plastic materials made from soy bean proteid and their
physical and chemical tests. 10. Application of products
manufactured from soy bean proteid.
The properties of the protein from soy beans, which is
termed glycinin, are described, and its reactions with neutral
salts, alkaline and acid reagents of various types enumerated.
Phenols, naphthols, and the condensation products of
formaldehyde with phenols and with other chemicals have
the property of dissolving the glycinin with the formation
of a thick viscous ﬂuid, which is converted by heating into
a hard, strong, insoluble and infusible substance. If the wet
protein is used instead of the dry powder, a white, sticky
substance is produced, which under the inﬂuence of heat and
pressure gives a rigid, semi-transparent substance. Potassium
bichromate glutinizes the wet protein into a very viscid
adhesive paste of a reddish brown color, which is converted
into an insoluble hard substance by autoxidation at the
ordinary temperature. A transparent plastic material may be
manufactured by subjecting the hydrolyzed protein directly
to the action of formaldehyde, omitting the glutinizing
process. Formaldehyde reacts with the protein in 2 stages,
the ﬁrst being almost instantaneous, but the second occurring
slowly over the lapse of months. The result of the second
reaction is an increase in the tensile strength of the substance.
Note: This is the earliest document seen (Oct.
2001) concerning hydrolyzed soy protein. Address:
Kôgakuhakushi, Sendai, Japan.
858. Watson, Ernest. 1923. The principal articles of Chinese
commerce (import and export) with a description of the
origin, appearance, characteristics, and general properties of
each commodity; an account of the methods of preparation
or manufacture together with various tests, etc., by means
of which the different products may be readily identiﬁed.
Shanghai, China: Statistical Dept., Inspectorate General of
Customs; sold by Kelly & Walsh [etc.]. xi + 630 p. Illust. 28
cm. The Maritime Customs. II. Special Series No. 38.
• Summary: Section II, titled “Oils, fats, and waxes” (p. 76149) contains detailed deﬁnitions of the following: Bean oil
(Tou-yu or Oleum dolichos) obtained from the soya bean of
China, and the residual meal (tou-ping-fên) (p. 85-86). “In
China bean oil is used as a food; for cooking purposes; for
mixing with lacquer; in making varnish and printing ink;
in soap making; and, to a slight extent, as an illuminant,
although for this purpose it has been almost superseded by
kerosene. It is also used in water prooﬁng cloth and paper for
making umbrellas and lanterns. In foreign countries, where
the demand for the oil is practically unlimited, bean oil is

used chieﬂy in the manufacture of soap and in preparing
salad oils. On account of its drying properties bean oil is not
very suitable for use as a lubricating oil.
“Bean oil appears in Chinese commerce packed in
wooden tubs, paper-lined baskets, or in earthenware jars, of
no standard weight. It is exported in great quantities from
many of the northern ports, particularly from Dairen and
Newchwang, and, to a smaller extent, from Hankow and
other Yangtze ports.”
Section VI, titled “Miscellaneous products” contains a
long subsection on “Beans, Soya” (Tou) (p. 320-21). “Soya
beans, or ‘soy beans’... are cultivated in enormous quantities
in Central Manchuria... It is estimated that about 1,600,000
tons are produced annually in Manchuria alone... The beans
are small,... the yield per acre being from 1,100 to 1,600
pounds [18.3 to 26.6 bushels]. Several varieties are grown in
China and are commonly classiﬁed by the Chinese according
to form, colour, size, use, and other characteristics. The best
known of these varieties are (with Chinese characters for
each term): (1) Yellow beans (huang-tou), subdivided into pai-meitou or ‘white eye-brow bean,’ so called from the whiteness of
the prominent hilum; chin-yüan-tou or ‘round golden bean’;
and hei-ch’i-tou.
(2) Black beans (wu-tou), subdivided into (ta-wu-tou) or
‘large black bean’; (hsiao-wu-tou) or ‘small black bean’; and
(pien-wu-tou) or ‘ﬂat black bean.’
(3) Green beans (ch’ing-tou), subdivided into two
varieties, one of which has a green epidermis and green
interior, the other a green epidermis and yellow interior.
Three subspecies [of soya beans], yielding very small
beans, are known as: (hsiao-pai-tou) or ‘small white bean’;
(hsiao-hung-tou) or ‘small red bean’; and (hsiao-lü-tou) or
‘small green bean.’” Note 1. The writer may be mistaken
in calling these last three subspecies of soya beans. They
are probably white azuki beans, red azuki beans, and mung
beans.
Soya beans “are valued chieﬂy as a source of bean oil,
but are also extensively used as food, either whole or ground
to ﬂour in making beancurd, bean milk, bean sauce, or ‘soy,’
and salted relish (ta-tou-shih) [fermented black soybeans],
which is used both as a food and as a medicine. The black
beans, which are not much used as food because they are
supposed to make the body too heavy, are used in medicine,
to impart strength and vigour, as a carminative, and also as
an antidote for vegetable poisons, such as aconite, croton oil,
etc. The hulls of green [soy] beans are applied to smallpox
ulcers and other sores; the bruised leaves of the plant are
used in treating snakebite; the ﬂowers are used in treating
diseases of the eyes. Young bean sprouts (tou-ya) are used
as a vegetable food.” Details are given on the following
products made from soya beans: “Beancurd (tou-fu), bean
milk (tou-fu-chiang), bean sauce (see under ‘soy’), and bean
vermicelli (Fen-ssu, Tou-fen-ssu, Hsi-t’iao-mien, or Kua-
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mien.–A very famous vermicelli made in the Chefoo district,
from beans most of which are originally imported from
Manchuria).
Note 2. This is the earliest document seen (Nov. 2012)
that contains the term Tou-fen, which probably refers to
roasted whole soy ﬂour.
Note 3. This is the earliest English-language document
seen (Nov. 2011) that uses the term “salted relish” to refer to
fermented black soybeans.
The section titled “Soy (Chiang or Chiang-yu”–with
Chinese characters for each term) states: “Soy is a sauce
made in China from the soya bean (Soja hispida). In
preparing it, a quantity of beans are slowly boiled, an equal
quantity of coarsely ground wheat or barley being added.
The mixture, after being allowed to ferment for some time, is
put into a jar with an equal amount of salt, a few aromatics,
and three times as much boiling water as there were beans
at ﬁrst; the whole is then allowed to stand for several weeks
exposed to the sun, after which the liquor, which constitutes
the soy, is separated by pressing and straining the mass. The
ﬁnished product is afterwards packed into jars or bottles
ready for the market.
“Soy is thin, and, in colour, very dark brown or almost
black; it becomes brighter and clearer on being kept,
has an agreeable salty ﬂavour, and produces a yellowish
froth when even slightly shaken. It is much used by the
Chinese as a sauce and condiment, as it creates an appetite
and is supposed to counteract the injurious properties
of contaminated food; it is also used in medicine as an
application for burns, scalds, eczema, leprous sores, etc. Soy
is often exported from China to foreign countries, where it
is extensively used in the manufacture of many European
sauces.”
Also discusses: Groundnut oil (Hua-shêng-yu), also
called peanut oil, earth-nut oil, and arachis oil (Oleum
arachis) (p. 105-06). Hemp-seed oil (Ma-yu or Ma-tzu-yu)
(p. 106).
Sesamum-seed oil (Chih-ma-yu or Hsiang-yu; Oleum
sesame) also known as “gingelly oil,” “teel oil,” or “benne
oil” (p. 133-35). Groundnuts (p. 421-22). Wheat gluten
(Mien-chin, p. 574). A second edition was published in 1930.
Address: Chief Appraiser, Chinese Maritime Customs.
859. Chemical and Metallurgical Engineering. 1924.
Chemical and material markets in 1923: Soya bean oil.
30(3):113. Jan. 21.
• Summary: Gives ﬁgures on imports of crude soybean oil in
pounds, by months with comparison with 1922, and tank-car
prices paid for crude soybean oil, per pound, by months in
1923.
860. Chemical and Metallurgical Engineering. 1924. Soya
bean oil. 30(3):113. Jan. 21.
• Summary: A brief statistical summary of the soya bean

oil industry for 1922 and 1923, including imports to the
United States, tank car price in 1923 of crude soybean oil,
and importation of the oil in pounds, 1922-1923. “The high
tariff was instrumental in restricting importations of soya
bean oil from the Orient. Europe was the principal buyer.
Consumption of this oil in the U.S. reached a peak in 1918,
when more than 325,000,00 lb was imported. In 1922
the imports dropped to 17,294,000 lb, and the 1923 total
approximates 45,000,000 lb. The paint industry consumed
most of the oil imported in the past year.”
861. Leith, B.D. 1924. Fluctuating variations in [the
composition of] the soy bean. J. of the American Society of
Agronomy 16(2):104-08. Feb.
• Summary: Since 1911 the author has made a special study
of the soy bean, measuring the oil content (percentage),
drying index, and productive capacity 61 different strains–
selections from Wis. 32 (S.P.I. No. 30746). The ﬁrst ﬁve
years were largely devoted to determining varieties adapted
to Wisconsin conditions. The protein content was studied
later. Paint manufacturers have been interested for several
years in determining to what extent soy bean oil can be
substituted for linseed oil. Although no variation in chemical
composition was found (except in the case of change of
environment), inherited ﬂuctuations were observed in oil
content (14.1 to 19.8%), protein content (35 to 44%), and
iodine number (124 to 146).
“The interesting fact is that in oil and protein content
and in iodine number, the ﬂuctuations from year to year
have been large, and that only within rather wide limits have
they been consistent in a certain direction between varieties
in a single year...” Address: Dep. of Agronomy, Univ. of
Wisconsin, Madison.
862. Miyake, Koji; Tamachi, Ishio. 1924. On the nature of
the acidity appearing after the addition of soybean cake to a
rice ﬁeld. J. of Biochemistry (Tokyo) 3(3):305-23. April. [18
ref]
• Summary: It is said that plants grow best in a neutral
medium or soil. Therefore the effect of decomposing organic
manure on the soil reaction has been examined by many
researchers.
When soybean cake is added to a rice ﬁeld, the soil
water becomes more acidic, largely because of organic
acid and carbon dioxide. “However, titratable acidity is
due mainly to soluble iron, aluminium and manganese
compounds combined with these acids.” However, since
the large amount of organic acid is largely combined with
ammonia and other bases, the titratable acidity of the soil
solution is not signiﬁcantly affected. Address: Inst. of
Agricultural Chemistry, Hokkaido Imperial Univ., Sapporo.
863. Johnson, Otis. 1924. Improvements in or relating to
processes for treating soya beans. British Patent 241,249.
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Application date: 10 June 1924. 3 p. Complete accepted: 12
Oct. 1925.
• Summary: Albumens are extracted from soya beans, or
the cake or meal therefrom, by treatment after grinding
with an aqueous alkaline solution, separating the solid
matter and the free oil and extracting the albumen from the
remaining juice. In an example, the beans are soaked in
warm water, ground, soaked with warm alkali such as borax,
caustic soda and sodium bicarbonate solution, the juice
extracted by centrifuging, and the juice then subjected to two
centrifuging operations to remove the solid matter and the
free oil; whereupon the remaining juice is curdled, such as
by addition of sulphuric, hydrochloric, or acetic acid or alum,
the curd being separated, washed, and bleached by repeated
solution in alkali and precipitation, and ﬁnally dried by
centrifuging and treatment in a vacuum drier provided with
an agitator. The product may be utilized in the manufacture
of paint, calcimine, paper and cloth sizings, barrel linings,
adhesives and for artiﬁcial ivory, horn, bone or the like
Note: This adhesive seems to be similar to an isolated
soy protein. Address: 60 California St., San Francisco,
California.
864. Chinese Economic Monthly. 1924. Manchurian beans.
1(9):12-19. June. [Eng]
• Summary: “The principal export of Manchuria, and indeed
of the whole of China, is the soya bean, which in its raw and
manufactured states amounts to over 75 per cent of the value
of the total exports of the Three Eastern Provinces. It would
be no exaggeration to say, therefore, that the entire industry
in this territory is concentrated on [soya] beans, their
production, manufacture and barter. It is mainly the bean
that provides the buying power of Manchuria, and stimulates
its economic progress. From a primitive agricultural region
Manchuria has developed along industrial lines mainly as a
result of its stupendous [soya] bean resources.”
Manchuria is “almost the sole supplier of soya beans to
world markets. All attempts to cultivate beans out of China
on any extensive scale have failed. ‘Beans’ is therefore
always associated with Manchuria, and vice versa.
There are many soya bean varieties, but the yellow
oliferous one (huang-tou) is the dominant variety; it is
“subdivided into a number of kinds. The experimental ﬁeld
of the Manchurian Rural Economy Society cultivates no
fewer than 200 varieties.”
Chinese ofﬁcial statistics, which are usually low,
estimate the area under soya beans in the whole of China
[including Manchuria] at 12 million acres. Statistics from
the Economic Bureau of the Chinese Eastern Railway, in the
C.E.R. zone (Heilungkiang and a part of Kirin province),
yellow soya beans are planted over an area of not less than
4.3 to 4.4 million acres, or 25% of the entire cultivated area,
while in all 3 of the provinces of Manchuria the Bureau
estimates that there are 8 million acres under cultivation.

On average in Manchuria, 1 acre yields about ½ ton of soya
beans. Thus, the total average production of soya beans in
the whole of Manchuria may be estimated at more than 4
million tons, of which about 2.4 million tons (about 60%) are
exported in raw and manufactured articles.
Owing to the density of the inner provinces of China,
almost all the soya beans there are consumed locally. “Inner
China looks not so much to the oil content of the bean as to
the azotic stuffs [nitrogen] it contains. The export of soya
beans and products from Inner China is very small and
decreasing (5.5 million piculs in 1920 and 4.6 million piculs
in 1922) while the exports from Manchuria continue to grow
dramatically.
The world is now looking to the soya bean as one
solution to its future food problems. Dr. Berczeller, a wellknown Hungarian scientist, says: “It is a matter of the
highest political importance that the West should learn the
lesson of cheaper living as taught to them by the East in
the adaptation of the soya bean as an article of food.” After
prolonged investigation, he claimed to have succeeded in
creating from the yellow soya bean bread, milk, and ﬂour,
which were both inexpensive and palatable. Yet the taste
of many soybean products (such as “bean ﬂour” and “bean
cheese”) is unknown to Europeans.
“The extraction of oil from [soya] beans has as ancient
an origin as the cultivation of the beans themselves. In the
native Chinese mills it is still effected by means of the wedge
press, the invention of which dates from the early days of the
history of technics. The ﬁrst steam bean-oil mill was opened
toward the end of the last century at Yingkow [Yingkou]. At
present such mills are counted in hundreds. Almost the entire
bean oil export comes from steam mills. Several years ago
the South Manchuria Railway Company erected a mill at
Dairen for the extraction of oil with the aid of benzine. It is
now under private management.” Using the solvent method,
12% of the weight of the bean is extracted as oil, using the
steam mill only 19%, and using the wedges presses less than
10%. Recently, due to perfected methods of reﬁning, an
oil named “Atzetko, made at Harbin by the Anglo-Chinese
Company, has begun to be used in food by Europeans.
Before World War I, the price of soya beans was
much lower than today. Today the main consumer of
beancakes is Japan, were they are used as fertilizer on the
rice ﬁelds. “However, there is one dark side of the picture”
of soya beans in northern Manchuria. Manchurian bandits
(hunghutze) are terrorizing and plundering the peasants.
Note 1. This is the earliest document seen (Nov. 2012)
that uses the term “dark side” in connection with soya beans.
Tables show: (1) Soya bean cultivated area and
production in the three provinces of Manchuria in 1923:
Kirin province (center east): 1.6 million shan (1 shan = 1.8
acres) produced 1.5 million tons. Heilungkiang province
(furthest north): 1.2 million shan produced 1.5 million
tons. Fengtien province (later renamed Liaoning, furthest
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south): 1.2 million shan produced 1.5 million tons. Totals for
Manchuria: 4 million shan (7,200,000 acres) and 3,700,000
tons.
Note 2. This is the earliest document seen (March 2001)
that gives statistics on soybean production in East Asia. (2)
Export of soya beans and soya bean products from China
proper. Source: 1922 Chinese Maritime Customs report.
For the 3 years 1920, 1921, and 1922, gives the weight in
millions of piculs (1 picul = 133.33 lb) and value in Hk. Tls.
[Haikwan Taels; a monetary unit] of each of the following:
Yellow [soya] beans: Grain [beans / seed], beancakes, bean
oil, total. Black [soya] beans. Green [soya] beans. White
[soya] beans. Other kinds. Total exclusive of yellow beans.
Gross total. In percentages relative to 1920. (3) Exports
from Manchuria only: Exactly the same years and products
as Table 2. Note 3. One Haikwan Tael in 1920 equaled 6
shillings 6½ pence or $1.24 in gold coin; in 1922 it equaled 3
shillings 9 pence or $0.83 in gold coin.
(4) Re-import of soya beans and products into China in
1922. Yellow beans–4.9 million piculs worth 17.6 million
Hk. Tls. Beancakes–6.3 million piculs worth 16.6 million
Hk. Tls. Oil [soya]–0.2 million piculs worth 1.7 million Hk.
Tls. Other [soya] beans–2.1 million piculs worth 7.1 million
Hk. Tls.
(5) Net export of yellow soya beans from China in
millions of piculs each year from 1920 to 1922: To Japan, To
Dutch Indies, To Turkey, Persia, Egypt, etc. To Europe. To
other countries. Via Vladivostok. Total. Note 4. Soya beans
exported via Vladivostok are mostly directed to Europe
(about 3 million piculs), with about 2.5 million piculs to
Japan.
Note 5. In Table 5, “Turkey, Persia, Egypt, etc.” is
treated as one unit or geographical area. In 1920 this
area imported from China 0.4 million piculs of soybeans,
followed by 0.7 million in 1921 and 0.3 million in 1922.
Although we know the amount of soybeans imported to the
area, we cannot say for sure to which speciﬁc countries the
soybeans were imported in this area (Turkey and/or Persia).
Therefore, this may be the earliest document seen (Dec.
2007) concerning soybeans in Turkey. This document may
contain the earliest date seen for soybeans in Turkey (19201922).
Note 6. This may be the earliest document seen (Dec.
2007) concerning soybeans in Persia (today’s Iran). This
document may contain the earliest date seen for soybeans in
Persia (1920-1922).
Note 7. This is the earliest document seen (Dec. 2007)
concerning soybeans in the Middle East / Near East (Persia,
and/or Turkey–today’s Iran). This document contains the
earliest date seen for soybeans in the Middle East / Near East
(Persia and Turkey) (1920-1922).
(6) Net export of [soya] beancakes from China in
millions of piculs each year from 1920 to 1922: To Japan, To
other countries, Via Vladivostok. Total. “Beancakes exported

via Vladivostok are directed almost exclusively to Japan.”
(7) Net export of [soya] bean oil from China in
thousands of piculs each year from 1920 to 1922: To Japan,
To Dutch Indies, To Turkey, Persia, Egypt, etc. To Europe.
To United States of America. To other countries. Via
Vladivostok. Total. A note states that Bean oil exported via
Vladivostok is mostly directed to Europe and to countries
of Asia Minor. All the other kinds of beans are distributed
mostly in Japan, Korea, and along the coasts and islands of
the Paciﬁc Ocean.
(8) Chemical composition [as-is basis] of the three main
soya bean varieties cultivated in North Manchuria: White
Eyebrow (pai mei). Round Gold (chin-yuan). Dark Belly
(hei chi). (9) Weight (in millions of poods) of soya beans and
products carried on the Chinese Eastern Railway in 1920,
1921, 1922, and 1923. Also: Percentage of total carried.
Weight of each exported to the South Manchurian Railway,
and to the Ussuri Railway. Soya beans and their products are
the principal cargo of the Chinese Eastern Railway; in 1923
they accounted for 49.0% of its total cargo, compared with
only 24.6% in 1920.
865. Cullison, W.V. 1924. The soy bean and commerce.
Staley Journal (Decatur, Illinois) 8(4):5-10. Oct. Reprinted
on Oil Miller, Nov. 1924, p. 17-18, 20-22.
• Summary: “The development of the soy bean from, an
article produced and consumed by a few Asiatic nations, and
regarded by the rest of the world as almost a curiosity, into
a commodity of world commerce, receiving the attention of
tariff legislation, and reported individually in the statistics of
imports of European nations and of the United States, shows
the importance of the soy bean industry and the value of its
products.
“The China Year Book of 1912 and subsequent years,
begins its discussion of the soy bean with the statement,
‘The phenomenal rise in China’s trade in soy bean has
been the chief commercial feature of recent years.’ Bean
and bean cake trading ﬂourished in China, Japan and a few
other Asiatic countries for more that 5,000 years. The trade,
however, remained entirely domestic until about 1890 when
a few shipments were made from China to Japan. After the
China-Japan [Sino-Japanese] war in 1894, the bean trade
between these countries developed rapidly. During the
Russo-Japanese war in 1904, soy bean products were a large
part of the food of the troops. The acreage planted in beans
especially in Manchuria increased largely.
“At the close of the war the production had increased to
such an extent that it was necessary to ﬁnd new markets. In
the spring of 1908 a Japanese ﬁrm, Mitsui Bussan, shipped
a trial consignment of Manchurian beans to England.
The suitability of the seed for oil and cake was readily
recognized. Orders immediately followed and the export of
beans from China that year rose to the value of $5,900,000,
and by 1911 foreign export had increased to $21,300,000.
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In 1909 owing to the failure of the linseed crop in Argentine
[Argentina] and a very small cotton crop in Egypt, the bean
trade grew rapidly extending to other European countries
and to America. War and necessity of lowering the cost
of production and keeping the consumer’s price low have
played a part in the development of the soy bean industry.
“J. Lewkowitsch, an eminent English authority on oils,
writing in 1911 about the soy bean industry said, ‘the soy
bean in less than one-half year captured the world market.’
Until 1909 the soy bean was considered a curiosity in
Europe and in 1911 the commercial status of the bean was
secure. Enormous amounts of soy bean oil soon found use
in the soap industry of England. The margarine and sardinecanning industries were also large consumers.
“Due to the fact that Germany and France had a high
import duty on all kinds of beans, England enjoyed for a
time a monopoly of trade in soy beans. Many of the large
oil mills devoted their plants entirely to the crushing of soy
beans. The series of tests conducted by several of these mills
demonstrated the value of the cake, meal and oil. The value
of the tests was such that the utilization of the soy bean as
an oil seed extended rapidly to other countries. Germany,
France, and Austria removed the import duty on soy beans,
thus taking away the monopoly in the trade of soy bean
products from England.
“The soy bean has been grown in the United States since
1804, under the names of Coffee bean, Japan pea, Soja, Soy,
Soya and Stock pea. During the period of the Civil War the
soy bean was used rather extensively in the southern States
as a coffee substitute. For a considerable while seedmen sold
certain varieties under the names Coffee Berry and Coffee
Bean. For many years soy beans were grown primarily as
a forage crop. It has been comparatively recently that it has
become a crop of much importance.
“The success in the utilization of the soy bean as an oil
seed in European countries linked with the failure of the
linseed crop in Argentine and the cotton seed crop in Egypt,
already referred to, forced an interest in the possibilities
of the oil and meal in the United States. Soap and paint
manufacturers forced to ﬁnd new oils, if their production
was not to be curtailed and if the consumer was not to
pay exorbitant prices, had their research chemists conduct
extensive experiments with soy bean oil. The results of the
experiments were so successful that they soon led to large
importations of the oil from Asiatic countries and Europe.
The ﬁrst extensive work in the United States with soy bean
as an oil seed was done in 1910 by an oil mill on the Paciﬁc
coast. The beans containing from 15 per cent to 19 per cent
oil were imported from Manchuria.
“The cotton-oil mills of the South entered upon
extensive work with American grown soy beans in the
latter part of 1915. Several cotton-oil mills after making
preliminary tests, entered upon an extensive production
of oil and meal, crushing about 100,000 bushels the ﬁrst

season. The extensive area over which the soy bean can be
proﬁtably grown, the large yield of seed, the ease of growing
and harvesting the crop, the value of the beans for both
human and animal food, and the increasing demand for the
oil gives the soy bean great importance and assures its great
agricultural development in America.
“The average amount of soy oil imported yearly from
the years 1913 to 1924 is 107,530,167 pounds with a value of
$10,260,770 with a maximum yearly amount of 336,999,646
pounds valued at $32,834,034 imported in 1918. This large
importation of oil indicates a ready market.
“The latest bulletin of the Department of Agriculture on
the subject of soy beans lists more than 50 different uses for
bean products. In the Orient soy beans are grown primarily
for seed. This is largely used for human food and for the
manufacture of numerous food products, Much, however, is
crushed for oil. The resulting cake or meal is utilized as feed
and as fertilizer. Unlike most other legumes, the soy bean
is rich in oil [sic] which makes it one of the most important
sources of vegetable oil. For the immediate future, it is likely
that increased culture in the United States will be largely for
oil and meal, although its use as forage will also doubtless
continue to increase.
“Soy bean oil is one of the most important commercial
products of the seed. In the Orient the oil is used largely for
food and in the manufacture of foodstuffs, paints, waterproof
goods, soaps, printing inks, and for lubricating and lighting.
“Soy bean oil is produced today in three different ways:
“1. By the old method of grinding, heating, and pressing
by hydraulic pressure–the residue being left in the form of
cake, known as Soy Bean Oil Cake. The temperature of the
meal as it leaves the heaters varies considerably in practice.
“2. By the Extraction Process wherein the ground seed
is leached with light petroleum naptha [naphtha], which
dissolves the oil, leaving a meal containing less than 4 per
cent oil. The naphtha extract is distilled, the naptha recovered
and used over again, and the soy bean oil obtained as a
residue from this distillation.
“3. By the Anderson Expeller Mill, in which the meal
is heated only slightly and is forced by a screw through a
conical grating–the oil coming through the grating, and the
meal coming out at the end of the expeller. The advantages of
the Expeller over the Hydraulic Press are principally that the
Expeller is continuous in operation, eliminates the necessity
of cooking the soy beans, obtains as great a per cent and in
most cases a higher percentage of oil from the material. The
continuous feature of the process eliminates to a large extent
the labor problem in an oil mill and, furthermore enables
the operator to obtain a more uniform result. The meal made
from soy beans in the oil expeller is used for stock food and
is also ground into ﬂour for culinary purposes.
“Although the extraction process is used abroad it is
used very little in this country. The process is not continuous
and exceeding care must be taken to remove all the solvent
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from the cake or meal, otherwise this valuable product can
be used only for fertilizer. The extraction method cannot be
utilized when an edible oil is desired, as the solvent gives the
oil an odor which cannot entirely be removed.” Continued.
Address: Research Chemist, A.E. Staley Mfg. Co., Decatur,
Illinois.
866. Cullison, W.V. 1924. The soy bean and commerce
(Continued–Document part II). Staley Journal (Decatur,
Illinois) 8(4):5-10. Oct.
• Summary: (Continued): “Crude soy bean oil is yellow to
dark brown in color and has an odor somewhat ‘beany’ but
is rather pleasant and palatable. Reﬁned oil is light yellow
in color and nearly odorless and tasteless. Soy bean oil
is a semi-drying oil, that is, it has properties intermediate
between such drying oils as linseed and such nondrying
oils as cottonseed. Linseed oil may be replaced wholly or in
part by soy bean oil in a wide range of products. As a raw
material for soft soap it has practically displaced linseed oil
and with the use of the hydrogenation process can serve in
the manufacture of hard soaps.
“In the paint industry large amounts are used in mixtures
with linseed oil, the proportions being 25 to 50 per cent of
soy oil. For grinding paints and making certain color pastes
soy oil has merits exceeding linseed. Soy bean is not only
a substitute for other oils but for many uses it is the best
oil adapted to the purpose. At the present time the reﬁned
oil is used in butter and lard substitutes and in salad oils.
Some of the other trade uses of this oil are the manufacture
of linoleum, waterproof goods, enamels, varnishes, core oil
and in rubber substitutes. The rapid growth of the soy bean
industry has developed many new trade uses for the oil and
on account of its lower cost it has become an important
competitor of other vegetable oils.
“Soy Bean Meal: The meal remaining after the oil
is extracted is a valuable product and is widely used.
The meal varies in color from bright yellow to darker
shades depending upon the variety of seed from which it
is produced. The use of the meal as a source for ﬂour for
human food has become important in several European
countries, particularly France and Germany during and
since the World War. Soy bean ﬂour has been used for
many years in America and Europe by persons requiring
a special diet. It is of high food value and can be used as
one of the ingredients of many palatable and nutritious
dishes. Extensive investigations by the U.S. Department
of Agriculture and domestic science schools have shown
that this ﬂour can be successfully used as a constituent for
bread, mufﬁns, biscuits, crackers, macaroni, and in pastry.
The large proportion of protein and phosphates it contains,
as well as the palatable products made from it, makes it
highly valuable as a foodstuff. Soy bean ﬂour, due to its not
containing starch, enters largely as a constituent in many
diabetic breads, biscuits and crackers manufactured as food

specialties, It is also utilized in the manufacture of breakfast
foods.
“As a feed soy bean oil meal is highly concentrated
and nutritious and is relished by all kinds of live stock.
Experiments carefully conducted and supplemented by
practical experience have shown the high feeding value of
this meal for all kinds of live stock. Large amounts of the
meal are used in the dairy countries of Europe. On the Paciﬁc
coast the meal has been widely used as a poultry and dairy
feed and as feed for hogs, While soy bean oil meal has a high
value as a fertilizing material, a more economic use is to
feed the meal to livestock and apply the resulting manure to
the soil. An increasing population demanding the maximum
production of food will lead to an ever-increasing use of
concentrated cattle feeds.
“It has popularly been supposed that the people of China
and Japan have lived largely upon rice. If this were true
their diet would be mainly starch. However, the products
of soy beans are an indispensable part of the diet of these
people and furnish the protein necessary to make their diet
a balanced one. The soy bean is seldom used by the people
of the Orient for boiling or baking, as is done in this country
with the ﬁeld or navy bean. Most of the soy products used
by the Orientals as food may be made from the meal and as
such offer an opportunity for the manufacture of byproducts
in America. It has been the history of the past that what is
today a by-product may tomorrow be the main product. For
example, it was not so long ago that kerosene was the main
product of the petroleum industry, and gasoline a by-product
for which there was little demand.
“A description of some of the ways in which bean
products in China and Japan are used in food is given to call
attention to the food value and the enormous amounts used.
In these countries bean means soy bean, although various
kinds of beans are grown, the amount of production in
comparison with soy beans is very unimportant.
“Soy bean or vegetable milk, obtained by extraction
from the meal [sic] or bean, is used by the Chinese in the
fresh state and is condensed by the Japanese the same as
cow’s milk. It is the material from which the various bean
curds or vegetable cheese is prepared. The properties of
soy bean milk are very similar to those of animal milk. In
China this milk is drunk by the Chinese in the early morning
with some sugar added. They have a name for it which,
translated, means ‘Morning Prayer.’ Bean milk is extensively
used throughout China for infant feeding. In many of the
cities and towns of China, factories are engaged solely in
the manufacture of vegetable milk. The milk is made and
delivered each morning. There is a Chinese proverb, ‘Tofu
or soy bean curd is the meat without the bone,’ which is
justiﬁed by its chemical composition and food value. Tofu is
especially rich in protein, in fat, and in mineral substances.
There are a number of varieties of Tofu, which indicate its
long and extensive use as a food.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 402
Note: This is the earliest English-language document
seen (Aug. 2016) that refers to tofu as ‘the meat without the
bone.’
“Miso, a soy bean paste made by fermentation
processes, is one of the most staple and nutritious food
products of Japan. It is used as a soup and seasoning in
every home. The yearly consumption amounts to about
3,308,000,000 pounds, and even at the Japanese low cost
of production its value is about $180,000,000. Miso is their
chief source of protein and fats from vegetable sources. It
is an indispensable article of Japanese diet. There are many
kinds of miso, the differences consisting largely in the
different processes and ferments employed in production.
“The manufacture of soy bean sauce (shoyu) forms one
of the important industries of Japan, the yearly production
amounting to considerably over 2,000,000 bbls [barrels/
kegs]. It is produced very extensively throughout China
and to some extent in India. Large quantities are exported
annually from China, Japan, and Hawaii to the United States.
At the present time there are at least two factories in the
United States making this sauce. It may be bought at the
chain grocery stores in the large cities and under special
trade names at the grocery stores throughout the country.
“The use of the ﬂour in foods has already been
discussed. In this country the beans are used extensively in
the manner of ﬁeld and navy beans. Large amounts have
been canned with pork, as pork and beans. The manufacture
of a milk chocolate in which the roasted soy bean, ground
into a ﬁne powder is used, is being placed on a commercial
basis in Canada and the United States.
“Protein is the most necessary and most costly food
element, A minimum of 6 ounces of protein are contained
in one pound of a good quality of soy bean oil meal. Protein
can not be bought in any cheaper or more wholesome form
than in soy bean products” (Continued). Address: Research
Chemist.
867. Cullison, W.V. 1924. The soy bean and commerce
(Continued–Document part III). Staley Journal (Decatur,
Illinois) 8(4):5-10. Oct.
• Summary: (Continued): “Soy Beans and the Farmer: Soy
beans as a crop can be grown under very much the same
climatic conditions as corn or cotton. The soy bean is less
susceptible to frost than corn. Light frosts have little effect
on the plants when young or even when nearly mature. The
soy bean resists drought better and is less sensitive to an
excess of moisture than corn. A planter in North Carolina,
when asked why so many soy beans were raised in that
state, replied, ‘They thrive well in a season of drought, and
in a wet season their growth and production is not reduced.’
North Carolina has led in the acreage planted in beans until
1923, when Illinois gained ﬁrst place. Although the yield in
bushels may be from 15 to 20 per cent less than the yield of
corn, a selling price of 20 cents per bushel over corn would

make them a proﬁtable crop, especially when the beneﬁcial
value of the soybean to the soil is considered, which is
of vital importance to the farmer, and will continue to be
more so as the fertility of the land is decreased by continual
cropping. The acreage planted in soy beans has increased
from year to year, accompanied by a similar increase
in the number of inquiries concerning different points
relative to the possibilities of the bean and the utilization
of the products derived from it. Most of the Agricultural
Experiment Stations of the middle west [Midwest] and south
have issued bulletins on the possibilities of growing soy
beans in their respective states.
“Growing the soy bean introduces no special difﬁculties.
Unsatisfactory results are usually due to the lack of
inoculation or else to the employment of a variety not suited
to the season or locality. Harvesting the beans by machinery
is not a difﬁcult problem. Several types of machinery have
been devised for threshing soy bean seeds, which reduce
greatly the cost of production. The higher yield of seed
obtained and the planting and harvesting of the crop by
machinery should enable the American planter to compete
with the Manchurian product.
“J.E. Barr, investigator in Marketing Seeds, U.S.
Department of Agriculture, writing on the subject, ‘Soy
Beans Mean More Cash,’ says: ‘The value of soy beans
depends upon the quality of the product and quality means
sound, clean sock, free from splits, damaged and discolored
beans, and foreign matter, and of low moisture content.’
Discussing the subject further he says, ‘Mills are more
concerned at present with efforts to obtain a continuous
supply than they are with fears of over-production. With
sufﬁcient soy beans available to keep the machinery in
operation continually, the cost of manufacturing may be
reduced, which should be reﬂected either in higher prices
to growers for beans or lower prices for the meal, which
represents a greater percentage of the total value of the
products manufactured from soy beans and which must be
consumed by dairy and other farmers.’
“Given care, soy bean seed can be stored for long
periods without loss. The soy bean is less effected by
destructive diseases and insects than are most other forage
or food plants. In the last ten years the soy bean has rapidly
come to the front as one of our important crops and is likely
in the next ten years to go ahead of oats in acreage.
“The demand and market for soy bean products,
especially the oil, is here and now. Whether or not this
demand will be ﬁlled by American grown beans, or by
beans and oil imported from Manchuria depends upon the
American farmer.
“There is no doubt but what many new uses will be
found for soy bean products. Even the Japanese have not
exhausted their ingenuity in this ﬁeld. A Japanese scientist,
Sato, has invented a new plastic which he has called
‘Satolite.’ This material is made from soy bean meal and is
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used to make combs, buttons, and anything that is made from
hard rubber or celluloid.
“Tried and proved by 5000 years of service, the soy
bean and its products are ready to be tried and proved again
by giving proﬁt to the grower and manufacturer and service
to the consumer–the ultimate test of commerce.”
A map (p. 6) of the United States shows “localities
where the soy bean is being successfully grown.” Almost all
soybeans in the USA are grown east of the 100th meridian.
A ﬂow sheet (p. 7) shows the “fundamental steps in
the manufacture of soy bean and meal and some of their
chief uses. The oil is used for soap, paint, linoleum and
edible products (butter substitutes, oil for packing sardines,
and salad oil). The meal is used for cattle feed, fertilizer,
[defatted] ﬂour, and vegetable milk.
A photo (p. 8) shows “Machines which extract soy
bean oil” (a group of Expellers at the A.E. Staley Mfg. Co.).
Address: Research Chemist.
868. Stark, R.W. 1924. Environmental factors affecting the
protein and oil content of soybeans and the iodine number
of soybean oil. J. of the American Society of Agronomy
16(10):636-45. Oct. [5 ref]
• Summary: The increasing use of soybeans, both as a feed
for livestock and as a source of oil, led the author to make
further investigations into the composition of the bean, as
it had been observed that the composition varied when the
plant was grown under different environmental conditions.
The following conclusions were arrived at as a result of the
experiments:
An increase in yield of beans is frequently associated
with an increase in protein content and a decrease in oil.
Applications of limestone and organic matter caused
a marked increase in protein and the effect was further
increased by the addition of rock phosphate. The addition of
potash resulted in a decrease in the percentage of protein and
in increase of oil.
The yield of oil in pounds per acre was increased by
applications of organic matter. The addition of limestone
caused a large increase in oil, but phosphorus and potash had
little effect on the yield of oil per acre.
Wide variations may exist in the composition of the
same variety of soybeans when grown in different localities.
Conditions which produce an increase in the percentage
of protein result in a decrease in the oil content and vice
versa.
Soybean oil may be used as a substitute for linseed oil
in the manufacture of paint and varnish. The iodine number
was found to differ according to the variety (121 to 139), but
no consistent relation was found to exist between the iodine
number and location or soil treatment. Address: Dep. of
Agronomy, Illinois Agric. Exp. Station.
869. Bean-Bag (The) (Lansing, Michigan). 1924. Manchuria:

Home of the soy bean. 7(6):11-12. Nov.
• Summary: This article is based on (and quotes widely
from) a bulletin released by the National Geographic Society
(Washington, DC).
“Manchuria’s major crop is the soy bean–and it is soy
bean sauce which lends ﬂavor to chow mein, chop suey,
yakamin [sic], and other American versions of Chinese
cooking.
“The soy bean’s rise from obscurity, only 15 years ago,
to its present importance is a wonder of modern commerce.”
“Not only does the soy bean provide a sauce which
is the Worcestershire of China, but it also masquerades
as cheese [tofu], candy, fertilizer, ﬂour, oil for lighting
and lubricating and it does further duty in waterprooﬁng
umbrellas and cloth.
“The Japanese use it widely [in the form of kinako,
or roasted soy ﬂour] as the basis of confectionery. In this
form it is highly palatable and the Japanese consider their
candies and pastries more wholesome than ours–indeed
they are appalled by the quantity of sugar which Americans
consume.”
“Only a fraction of the bean oil that comes to this
country is used in edibles. Much of it is utilized in making
soaps, paints, lubricants and toilet powders. After oil is
extracted from beans and the residue is made into bean
cakes. These are manufactured extensively in Mukden. They
are retained in the east, and serve as fertilizer and cattle feed
both in China and Japan.
“Aware of its enormous soy bean crop, and its heavy
yield of sorghum and millet, the visitor expects to see
great farms of these products. The Manchurians, like
most Chinese, are gardeners rather than farmers. The vast
aggregate of these grains and vegetables come from patches
of an acre or so. Tens of thousands of farmers with tens of
thousands of the primitive plows, shaped like crude shovels,
turn up millions of ridges, and drop seeds into the loose
earth. Then they run a roller over their patches and wait until
it is time to spread their beans or their grain on clay ﬂoors.
They thresh the grain with ﬂails or with oxen to trample it.
“Southern Manchuria has the best railroads in China;
some of the busiest cities, such as Mukden, Harbin, Kirin,
and Port Arthur; and its general prosperity is high.”
870. Cullison, W.V. 1924. The soy bean and commerce. Oil
Miller 20(3):17-18, 20-22. Nov. Reprinted from The Staley
Journal.
• Summary: Note: This is acknowledged as a reprint of an
article by the same author with the same title ﬁrst published
in the Staley Journal (Decatur, Illinois) in Oct. 1924, p. 5-10.
Address: Research Chemist, A.E. Staley Mfg. Co., Decatur,
Illinois.
871. Carpenter, Frank. 1924. The wonder that is China. Los
Angeles Times. Dec. 7. p. J11.
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• Summary: One long section is titled “The romance of the
bean.” “The Chinese soya bean is one of the romances of
modern commerce. For centuries, the Chinese have grown
this bean for domestic use, without the Western world
being aware of its great value. “Now it ranks second among
China’s exports, and in one year $28,000,000 worth went to
Seattle [Washington] alone. Americans use the bean largely
for its oil, which goes into margarines and salad dressings,
as well as into non-food items such as soaps, paint oils and
linoleum. Each year the total export of the soya bean from
China [incl. Manchuria] is worth $100 million, and this
amount could be increased enormously.
872. Hongler, J.A. 1924. Treated menhaden, soybean, and
perilla oils. Drugs, Oils and Paints (Philadelphia) 39:28084. *
873. Lumet, G. 1924. [Utilization of vegetable oils]. Chaleur
et Industrie Special number. p. 190-95. (Chem. Abst.
19:1189). [Fre]*
874. Wang, K.T. 1924. [Chinese drying oils]. Chung-hua
Hua Hsueh Kung Yeh Hui Hui Chih (J. of the China Society
of Chemical Industry) 2(1):79-114. (Chem. Abst. 19:738). *
• Summary: Discusses linseed, tallow seed, hempseed, and
soybean oils.
875. Wong, T. 1924. [Soy-bean industries]. Chung-hua Hua
Hsueh Kung Yeh Hui Hui Chih (J. of the China Society of
Chemical Industry) 2:139-44. [Chi]*
• Summary: “Methods of preparation and analyses are given
for 9 products manufactured from soy bean, including oil,
been curd, bean milk, etc...
“Soy-bean cake contains 42.1% protein and 9.6% oil.
This might be used for the manufacture of artiﬁcial marble
and similar products.”
876. Mikhoilov, I.A.; Lilliestrom, T.L.; Skerst, A.G. 1924.
North Manchuria and the Chinese Eastern Railway. Harbin,
Manchuria, China: Chinese Eastern Railway Printing Ofﬁce
(Economic Bureau). xvii + 454 p. Illust. Maps. No index. 30
cm. Reprinted in 1982 by Garland Publishing Co.
• Summary: Partial contents: Preface. 1. North Manchuria.
2. Economic structure. 3. Administrative division. 4. A brief
history of the railway. 5. Agriculture. 6. The cereal trade.
7. Horses and cattle... 14. The [soy] bean oil industry...
16. Outline of the evolution of trade in North Manchuria.
17. Present status of the foreign trade. 18. The interior
trade. 19. The currency system. 20. Credit. 21. Ways of
communication. 22. The Chinese Eastern Railway.
Chapter 5: “Beans [soy], kaoliang and corn are usually
sown by hand, the seeds being planted at certain intervals
along the ridges.” Beans are harvested at the beginning of
September (p. 53).

In the section on “Field crops” is a long subsection
which begins: “Beans: Soya beans unquestionably hold the
foremost position among all the ﬁeld crops” (p. 54-55).
A table (p. 63) shows the distribution of wheat,
soybeans, and other crops in the seven regions of North
Manchuria. The area of soybeans (in 1,000 acres) is as
follows: Tsitsihar (165), Anta (1,230), Harbin (635), Lower
Sungari (460), Potune (440), Southern (1,030), and Eastern
(360). On average, 24.7% of the total area in each region is
planted to soybeans. The total soybean area is 4.32 million
acres.
Chapter 6: “Beans [soy] have been cultivated in North
Manchuria for a long time, but the entire production of
beans was formerly consumed locally. It was only after
beancakes, in the middle of the 19th century, came into use
for fertilizing purposes that beans found a wide market.”
In the 1870s, the export of soybeans from all of
Manchuria (South and North), according to Chinese customs
ﬁgures, was limited to a yearly average of 100,000 tons of
beans, 65,000 tons of beancakes, and 1,000 tons of bean oil,
at a total value of approximately 1,350,000 gold dollars.
After the Sino-Japanese War (in 1895), “beans and beancakes
penetrated into Japan, and after the Russo-Japanese War
(1904-1905), when the work of the Chinese Eastern Railway
was already under way, these products found even more
distant markets.
“The European war [1914-1918] served as a new
impetus to the growth of the production of beans and
the bean oil industry; the demand for bean oil became
particularly strong” (p. 75).
Another section on [soy] beans (p. 111-14) discusses
their important role as a export crop.
[Soy] beans and their changing price are also discussed
in the sections on “Wheat” and on “Kaoliang” in Chapter 6
on pages 117-22.
In Chapter 22, the section titled “General development
of the country” states (p. 408-09): “With the above in view
three agricultural experimental farms were opened:
“1. At Harbin, in the neighborhood of Old Harbin, with a
total area of 220 acres;
“2. At Echo station, with a total area of 270 acres,...
“In 1923 the cultivated area of these ﬁelds amounted to
177 acres at the Harbin farm, 208 acres at Anta and 143 acres
at Echo station.
“Many hundreds of agricultural plants are being
experimented with, such as: wheat, [soy] beans, rice, Indian
corn (maize), ﬂax and others with a view to selecting the best
varieties.
“Special attention is given to the developing of beans
yielding a maximum of oil, with a short growing period,...”
Note 1. The Echo Station, which was located near the
Muktan Kiang valley in Manchuria, is also mentioned on
other pages: The upper course of the Mutanchiang River
ﬂows from the city of Ninguta to its conﬂuence with the
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Chinese Eastern Railway (C.E.R.) at station Echo (p. 384).
A photo shows the apiary of the C.E.R. at Echo (p. 427).
A photo shows the railway bridge over the river “at station
Echo” (p. 433). A summer resort has been arranged on the
C.E.R. at Echo (p. 434).
Note 2. There are many pages of large ads at the front
and rear of this book. There are also some useful maps: A
general map faces p. 8, an economic map faces p. 16, and an
agricultural map faces p. 80. Address: Harbin, China.
877. Minami Manshû Tetsudô K.K. Kôgyô-bu. Nômu-ka.
[South Manchuria Railway Co., Industrial Div. Bureau of
Agriculture]. 1924. Daizu no kakô [Soybean processing].
Dairen, Manchuria: SMRC. 777 p. 30 cm. (Sangyo Shiryo
21). [250 ref. Jap]
• Summary: Name of company with diacritics is: Minami
Manshû Tetsudô K.K. Kôgyô-bu. Nômu-ka. This important,
major work was written by Yoshitane Satô. Contents: Photos
(on unnumbered pages at the front of the book) show 16
scenes of soybean transportation, storage, and processing
in Manchuria, as follows: (1) Mule drivers whipping mules
trying to pull carts loaded with large sacks of soybeans
over muddy roads. (2) Cylindrical osier storage bins for
soybeans. (3) Row upon row of sacks of soybeans piled
high in storage near docks. (4) Soy sauce being made in a
courtyard; each earthenware jar is covered with a woven
conical lid. (5) The inside of a huge and modern soy sauce
plant. (6) Wooden kegs and glass bottles of Yamasa shoyu.
(7) Soy sprouts (daizu moyashi) growing in round woven
baskets. (8-11) Soy oil being pressed using vertical screw
presses [as an alternative to hydraulic presses]–four views.
(12) Boilers used in a soybean mill. (13) A wooden barrel
of soybean oil being sealed. (14) Soy oil packaged in many
small containers, each surrounded by a wicker basket. (15)
Round soybean cakes stacked high on railway ﬂatcars. (16)
The inside of a modern soy oil factory.
Note 1. This is the earliest Japanese-language document
seen (Jan. 2013) that uses the term daizu moyashi to refer to
soy sprouts.
Contents: 1. Current status of soybean production
and consumption: A. Production: Overview (p. 2), Japan
(p. 4), Korea (p. 12), Manchuria (p. 16), China (except 3
eastern provinces, but including Eastern Inner Mongolia,
p. 31), USA (p. 34), British colonies (p. 37), European
countries (p. 40). B. Consumption: Japan (p. 41), Korea (p.
52), Manchuria (p. 57), China (p. 59), Dutch East Indies
(Indonesia, p. 60), USA (p. 61), European countries (p. 63).
2. Characteristics of soybeans: A. From a physical
sciences viewpoint (p. 67): Structure (overview, cotyledons,
hypocotyl, seed coat), contents of each system (p. 70),
appearance (p. 73; color, gloss, shape, size, hilum (fusuma)
color, young plumule leaf color, ratio of seed to seed coat).
B. From chemical viewpoint (p. 82): General composition,
structure of each component (p. 109; protein, oil,

carbohydrate, ash/minerals, vitamins). C. Appearance and
relationship between oil and protein content (p. 126): Oil and
protein color related to color, glossiness, shape, size, hilum
color, young plumule leaf color. D. Evaluating soybean
quality (p. 140): Overview, key points (sizes, shapes, colors,
glossiness, hilum color, young plumule leaf color, ratio of
seed coat to seed, dryness of seed, volume, weight, smell,
mixing of different varieties, ratio of imperfect seeds,
amount of other types of seeds), collection of materials for
testing, testing and evaluating commercial soybeans.
3. Soybean usage and processing (p. 175). A. One
view of main usage of soybeans. B. Nutritional value of
soybeans as food (p. 183): Nutritional value of soy protein.
C. Processed soyfoods (p. 208): Soy sprouts (p. 208), natto
(itohiki nattô, p. 212, Hamanatto, p. 224), types of tofu
(regular tofu [nama-dôfu, p. 226], kori-dofu or koya-dofu, p.
240, aburaage, p. 245, tofu curds [tofu nô, p. 247], hard tofu
[tofu-kan, p. 247], fragrant hard tofu [kô-kan, p. 248], senchô
tofu, p. 249, fermented tofu [nyûfu or funyû, p. 249]), tofu-p’i
or yuba (p. 256), soymilk and artiﬁcial cow’s milk, p. 259,
soybean ﬂour raw, or roasted (kinako, p. 263), shoyu (p. 266;
overview of miso and shoyu, Japanese traditional regular
shoyu, p. 267, Japanese traditional special shoyu and tamari,
p. 269, Chinese soy sauce, p. 272, recent shoyu research
and development, p. 274), miso (p. 280; Japanese traditional
regular miso, Japanese traditional special and processed
miso, p. 282, Chinese miso, recent miso research and
development, p, 285). D. Soybeans as feed or fodder (p. 287;
green soybeans as feed, p. 290): Fresh forage, dried forage or
hay. E. Soybeans as manure or fertilizer (hiryô, p. 297; in the
Kaijô area of Manchuria, have been roasted and steamed, and
mixed with compost, and used for green manure (ryokuhi) or
soybean cake (daizu kasu). This method has also been used
in the northeastern provinces (Tohoku Chiho) of Japan in rice
ﬁelds). F. Soybeans as oilseeds (p. 302). G. Use of soybean
protein in industrial products (p. 304).
4. The soy oil extraction industry (p. 305): A. Methods
of removing the oil (origins, traditional methods, hydraulic
pressing, extraction method, p. 340). B. Advantages and
disadvantages of each method (p. 348). C. The soy oil
industry in Manchuria (p. 357): History of development,
important places for soy oil on the Manchurian Railway,
economic condition of the Manchurian oil industry (p. 420),
oil extraction in Japan (history, p. 437, commercial factories,
p. 442, development of these factories, p. 451).
5. Soybean meal or cake and its composition (p. 464). A.
The varieties of soybean meal or cake and the composition
of each. B. Evaluation of quality (p. 473). C. Soybean meal
or cake as a fodder (p. 478): Feeding value and digestibility,
incorrectness of the theory that there are bad effects from
feeding soybean meal or cake (p. 479). D. Soybean meal or
cake as a fertilizer (p. 490). E. Soybean meal or cake as food
(p. 504): Use as a raw material for shoyu production (p. 506),
use to make soy ﬂour (p. 509). F. Soybean meal or cake as a
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source of protein in industrial products.
6. Soy oil and its processing (p. 526). A. Characteristics
of soy oil: Composition, physical characteristics (p. 535),
chemical characteristics, testing and evaluating soy oil (p.
564), the quality of commercial soy oil products (p. 577). B.
Reﬁning soy oil (p. 587). C. The use and processing of soy
oil (p. 631): Overview, reﬁned soy oil as a food, substitute
for salad oil, or for deep-frying oil, as an illuminant, as
a cutting oil, lard substitute, margarine, in paints, soap,
hardened oil, for waterprooﬁng, substitute for petroleum oil,
glycerin, fatty acids, stearine.
7. Exports and imports of soybeans, soybean meal or
cake, and soy oil (p. 708). A. Manchuria. B. Manchurian
exports. C. China. D. Japan. E. Korea. Appendix:
Bibliography of soybeans (Japanese-, German, and Englishlanguage works; p. 748). List of photos.
Note 2. This is the earliest Japanese-language document
seen (Oct. 2011) that mentions fermented tofu, which it calls
nyûfu or funyû.
Note 3. This is the earliest Japanese-language document
seen (Feb. 2012) that uses the term itohiki nattô to refer to
natto. Address: Dairen, Manchuria.
878. Muramatsu, S. 1925. Natuerliche Seifen in Sojabohnen
[Natural soaps in soybeans (Abstract)]. Chemische Umschau
auf dem Gebiete der Fette, Oele, Wachse und Harze
32(3/4):21. Jan. 27. [Ger]
• Summary: This is a German-language summary of the
following Japanese-language article: Muramatsu, Shinsuke.
1923. Daizu-chû ni sonzai suru sekken ni tsuite [On the
natural soaps in soybeans]. Nippon Kagaku Kaishi (J. of
the Chemical Society of Japan) 44:1035-49. (Chem. Abst.
19:742).
879. Riegel, W.E. 1925. Utilization of the soy bean crop.
Bean-Bag (The) (Lansing, Michigan) 7(8):13-14. Jan.
• Summary: “Soy beans are becoming a crop of distinct
commercial importance. Recently mills have begun grinding
large quantities of soy beans, extracting the oil and leaving
soy bean oil cakes for feed. Twenty to thirty-ﬁve percent
of soy bean oil may be used in paints instead of linseed oil.
Soap manufacturers are using large quantities of this oil in
making shampoos and toilet articles. Large quantities of
beans are being used for human foods. Soy bean oil meal
is very rich in protein, so cattle feeders and hog feeders are
ﬁnding it a very satisfactory feed. Probably, however, the
biggest place for the soy bean in our farming system is to
furnish the farmer a crop that he can grow on his own farm
land to furnish the necessary higher priced concentrate to
supplement corn in feeding all kinds of livestock. Feeders for
many years have appreciated the value of tankage and cotton
seed meal as a supplement in feeding livestock, but this
means that we must spend considerable amounts of money
each year in buying these feeds, while the soy bean can be

grown on our own farms and supply this very necessary
feed at greatly reduced costs. We have been growing soy
beans in all of our corn for ten years on the Meharry farms
at Tolono, Illinois. We do this for three reasons, any one of
which probably would justify using soy beans in the corn.
First: Certainly anyone who is following the practice of
hogging down corn cannot afford to leave soy beans out of
the corn. One can plan an early maturing variety of corn
and an early maturing variety and hog pasture in August.
By planting medium varieties of corn and beans, then use
medium maturing varieties and thus have corn and beans,
for it is possible to produce pasture for hogging down from
August through the fall and many times through December
and some times through the month of January. It is a good
practice, just before the last cultivation of corn, to sow about
three pounds of rape seed per acre and cover it with the corn
cultivator. This practice gives a good crop of rape about three
years out of ﬁve. I do not believe one can produce pork as
cheaply anywhere as in a good ﬁeld of corn full of soy beans
and rape.
“Second: Many farmers largely winter their surplus
work horses and dry cows in the stalk ﬁeld. This kind of
pasture is worth twice as much if there are soy beans in the
ﬁeld. Also, this makes a splendid range for the brood sows
most of the winter, picking up the waste corn and eating
the soy beans, at the same time getting the very necessary
exercise. We have also had splendid results from sheep,
bought in August, allowed to range in the stubble ﬁelds
until the corn is husked and then turning them into the stalk
ﬁelds, where they feed upon the waste corn and beans for
several weeks. At different times, we have had from twenty
to twenty-eight pounds gain per sheep. By this method the
ﬂock may be shipped to market before severe winter weather
sets in. Soy beans should be planted in all corn which is to
be used for silage. Experiments have shown that corn and
soys grown together give to larger tonnage per acre than
corn grown alone for silage. Also corn and soy bean silage
furnishes a more nearly balanced ration.
“Third: Nearly all of our farming land is very deﬁcient
in organic matter and nitrogen, and when beans are planted
thin one bean to the hill of corn as indicated before, there
will be considerable growth to plow under and considerable
added to the soil. Experiments have shown that the yield of
corn has been reduced by growing beans in the corn ﬁeld,
but in the case where the corn and soys are to be hogged
down, the loss of three to ﬁve bushels per acre of corn is not
worth nearly as much as the same number of bushels of soy
beans to balance up the ration. In the case where the soys
are to be used for fertility purposes only, if the seeding is
thin, say only one soy bean plant to a hill of corn, I do not
believe the yield of corn will be reduced very much. There
is an ideal condition to which we shall all work toward and
which the presence of the soy bean in the corn ﬁeld, I think,
will give a larger yield. That is where there is an excess of
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available nitrogen in the soil, as for example when on rich
land a heavy crop of sweet clover has been plowed under for
corn. The corn plant is a very economical one in a certain
stage of its growth. When there is a surplus of this nitrogen
in the soil it sends out suckers to keep this nitrogen from
wasting. When there are soy beans growing in the same hill
with the corn, the bean plant will utilize this nitrogen and
not allow the corn plant to sucker, so in the fall when there is
dry weather, the rows of corn with beans in them which have
prevented the corn from suckering, stands the drought much
better than the rows where the corn has a lot of suckers. We
have seen this in our corn ﬁeld a good many times where
we have left twenty or more rows without beans as a check
for sake of comparison. We have grown soy beans of the
Meharry farms for more than 10 years and we consider them
one of our most proﬁtable crops in the corn belt.”
880. Crops and Markets (USDA). 1925. Foreign crops and
markets: United States trade in fats and oils. 3(15):240. April
11.
• Summary: “An outstanding decrease occurred in
the imports of soy-bean oil. This oil, though perfectly
wholesome as an edible product, is largely used as a
substitute for linseed oil in the paint industry. The domestic
production of soy beans is growing in importance, having
increased from 5,832,000 bushels in 1922 to 9,567,000
bushels in 1924.”
“Palm oil, obtained from the ﬂeshy part of the palm
fruit, is used chieﬂy in the manufacture of soaps and in the
tin-plate industry.” Address: Washington, DC.
881. Ito, Taro. 1925. The soya bean in Manchuria. Far
Eastern Review (Shanghai) 21:236-37. May. [Eng]
• Summary: Contents: Production and trade of soya beans
in Manchuria. Statistics on soya beans carried by the South
Manchuria Railway (SMR), and export tonnage. Mixed
storage system now in operation on railroads; adopted in
1919. Examination and grading of soya beans by examiners
appointed by the SMR. Details of grading. Method of
packing and storing; projected elevator system.
China now produces about 80% of the world’s soya
beans, and 70% of China’s output is grown in Manchuria.
Manchuria is therefore the world’s leading producer of
soya beans, with annual production estimated at 3,500,000
kilolitres. Note: 1 kilolitre = 1,000 litres.
In 1923 the South Manchuria Railway (SMR) carried
2,000,000 metric tons of soya beans. “Of this tonnage,
400,000 tons were exported to Japan, 150,000 tons to China
proper, 80,000 tons to the South Sea Islands and Australia
and 1,000 tons to America, chieﬂy to the port of Seattle
[Washington] in the Paciﬁc area, and 120,000 tons to Europe
and Africa.” These exports, which total 751,000 tons, amount
to about 37% of the soya beans carried by the SMR; they
were shipped by steamers from Dairen, the southern terminal

of the railroad.
But what happened to the remaining 63%, or 1,250,000
metric tons carried? “They were consumed in oil factories
called by the Manchurians Yu-Fang, factories which ﬂourish
in Dairen and Yingkou for the manufacture of oil and cakes.”
In 1923 about 140,000 metric tons of [soya bean] oil and
1,300,000 tons of bean cake were exported. The oil went
mainly to Europe and America, and the cake to Japan for use
as fertilizer.
The examination and grading of soya beans “is
ordinarily carried on in the railroad yards by drawing a
certain number of samples from one consignment which
comprises 350 bags, each bag weighing not less than about
85.2 kg. (142 kins). The method now in use is practical,
based upon the appearance of the beans to the naked eye
and their moisture content as estimated by chewing between
the teeth. The authorities have under consideration the
introduction of a more scientiﬁc method by which all the
complaints arising from the examination and grading will be
eliminated.
“The standards are ﬁxed at a certain time of the
year annually by experts in agriculture at the agricultural
experimental station of the company, who collect beans from
different parts of Manchuria and take into consideration
many conditions necessary to the standardization. The
standards now in operation have three grades, A.B.C. Beans
which come below C are not to be accepted as freight under
the mixed storage system... Bags used as containers of soya
beans are gunny-bags, mostly imported from India–needless
to say, some are imported from Japan. The annual import
reaches 20 million bags on the average, comprising, of
course, old ones as well as new.
“The bags in which beans are packed are examined and
graded together with the beans. The standards thereof are
also three.”
The SMR’s “mixed storage system” has resulted in
improvement of quality and facilitated the sale of beans.
Photos show: (1) South Manchuria Railway’s
experimental bean mill. (2) Mukden railway station. (3)
Acres of bean cake stored in the open on Dairen wharves. (4)
Small part of Dairen wharves showing warehouses and open
storage. Address: Manchuria Railways Co., Manchuria.
882. Brown, B.A.; Slate, W.L., Jr. 1925. Soy beans in
Connecticut. Connecticut (Storrs) Agricultural Experiment
Station, Bulletin No. 129. p. 255-87. June. [1 ref]
• Summary: “There is a good demand for the oil [of the
soybean] in the manufacture of soap, cooking fats, and paint.
Large quantities of soy beans have been imported from the
orient for oil extraction and in some of the Southern states,
notably North Carolina, the acreage planted has increased
rapidly during the last few years. As a forage crop, the soy
bean is gaining each year in popularity, especially in the corn
belt, where it is widely planted in corn for hogging down,
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and alone as a hay or seed crop. Complete statistics are not
available, but the following data give some indication of the
situation. In 1917, the estimated acreage of the United States
was 154,000, and by 1921 had increased to 186,000 acres.
This refers only to that portion of the crop threshed. No
statistics are available on production for forage purposes, but
all estimates indicate a rapid increase.
“In Connecticut the crop has not as yet attained any
great importance. There are no statistics on acreage, and
conditions have not recently been favorable for any increase
in their popularity. The seed of adapted varieties has been
high in price and labor very scarce. Also there is a lack of
general information regarding the crop and it is the purpose
of this bulletin to supply such information and to present the
results of experiments at this Station.”
Points out the place of soybeans in Connecticut
agriculture, their uses for hay, silage, soiling, seed, pasture
and as a green manure, and brieﬂy discusses harvesting.
Tables show the results of tests from 1914-1920 using
many varieties to produce green forage. Address: 1. Asst.
Agronomist; 2. Agronomist, Director of the Agric. Exp.
Station. Both: Agric. Exp. Station, Storrs, Connecticut.
883. Horvath, A.A. 1925. Soybean oil as soap making
material. J. of the Association of Chinese and American
Engineers 6(7):65-69. July.
• Summary: “We differentiate between hard soaps (soda
soaps) and soft soaps (potash soaps) according as to whether
the base used for the saturation of the fatty acids be soda or
potash.” The vegetable drying oils and semi-drying oils are
best for making soft soaps. Solid fats are used mainly for
making hard soaps.
“In the manufacture of soft soap, soybean oil serves
as an almost complete substitute for linseed oil. In the
manufacture of hard soaps it can replace cotton seed oil to
some extent only, as the soap is softer than one made from
cotton seed oil.”
“Most of the soybean oil which is exported from China
to Europe, in particular to Great Britain, is now being
imported again into the Orient in the form of soap. Lever
Bros. (Port Sunlight) started in early years to use soybean
oil, and the well known Sunlight soap contains a certain per
cent of saponiﬁed soybean oil.” This shows how backward
the soap industries are in the Orient. “At the Lever Bros.
soap factory at Amagasaki (Japan), soybean cake is crushed
into powder, and the oil contained therein is extracted by
means of benzine, using the oil so extracted as soap-making
material. This soap is available on the market also as
Sunlight soap and is of high quality.”
Methods of making the various soaps from soybean oil
and their characteristics are described. Note 1: This is the
earliest document seen (Jan. 2001) that mentions Sunlight
soap.
Note 2. This is the earliest document seen (May 2011)

by or about Dr. A.A. Horvath in connection with soybeans.
Address: Peking Union Medical College.
884. Science Service. 1925. Soy bean oil: Recommended for
use in enamels. Times of India (The) (Bombay). Aug. 16. p.
15.
• Summary: “Soy bean oil is not merely a partial substitute
for linseed oil,” but is actually superior for certain uses such
as the manufacture of enamel. This according to I.C. Bradley,
a soybean processor from Bloomington, Illinois, as he
addressed the sixth annual ﬁeld meeting of the National Soy
Bean Growers’ Association in Washington, DC.
Moreover, he said the oil cake is so rich in protein that
its money value is one-third greater than that of the oil itself.
Note: This is the earliest document seen (Aug. 2016)
that contains the term “soybean processor,” meaning one that
processes soybeans to make oil and cake / meal.
885. Bradley, I.C. 1925. Domestic production of soybean oil
and soybean oil meal. Proceedings of the American Soybean
Association 1:65-69. Sixth annual ﬁeld meeting. Held 1-3
Sept. at Washington, DC.
• Summary: Imports of soybean oil started to increase
rapidly in 1913. Because of the rising demand for linseed
oil, the Educational Bureau of the Paint Manufacturing
Association of the United States several years ago undertook
a campaign to investigate and experiment with oils suitable
to replace linseed oil to some extent at least. Soybean oil,
a semi-drying oil, was one of the oils investigated and the
fact that it could be readily imported in quantity was a great
factor in its selection.
“Up to the present time, by far the greatest volume of
beans that have found their way to the mill have been of
inferior grade, such as were not ﬁt for seed purposes. This is
as it should be.”
“There are two types of soybean oil manufacturing.
The old process, and in many respects the most satisfactory
method is by expression, either with the use of hydraulic
press or expeller, which is really an automatic press. The
second method is by extracting the oil with some volatile
such as benzine or benzol. This last method is perhaps more
economical, but if it is to be used for feed, extreme care must
be exercised in removing all the solvent from the oil and the
meal, especially from the meal.”
“The processing of the beans before they reach the
press is of the greatest importance in the manufacturing. It
has never been difﬁcult to produce a high grade oil at the
expense of meal, or a high grade meal at the expense of oil,
but to produce both products of a high grade and these two
economically has occasioned no small amount of study, work
and expense, and there are still improvements to be made.”
“Soybean meal is perhaps one of the most valuable high
protein concentrates for use in rations for stock feeding...
Very little attention was given to this product before the
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domestic production of soybean oil meal. Comparatively
small amounts had been imported, most of which were used
on the Western Coast...”
Note: This is the earliest publication seen by soybean
processing pioneer I.C. Bradley, yet it does not mention
Chicago Heights Oil Manufacturing Co. or Funk Bros. Seed
Co. Address: Bloomington, Illinois.
886. Bulletin Agricole de l’Algerie-Tunisie-Maroc. 1925.
Reprise des importations de Soja en Europe [Revival of
imports of soybeans to Europe]. 31(9):207. 2nd Series. [Fre]
• Summary: The ﬁrst soybeans were imported to Europe
in 1908, from Manchuria. In 1909 imports to Europe were
442,000 tonnes of soybeans and 3,000 tonnes of soy oil. In
1910 soybean imports reached a peak of 450,000 tonnes.
Then, with some ﬂuctuations, they diminished during the
war, and in 1917 totaled only 22,000 tonnes. The year 1919
marked the revival of imports with 228,000 tonnes. Finally,
in 1924, the “Universal Company of the Maritime Suez
Canal” was able to register / record shipments of 550,000
tonnes of soybeans and 112,000 tonnes of soy oil (according
to Bulletin decadaire de la Compagnie Universelle du Canal
maritime de Suez, 25 Jan. 1925).
In Europe the oil is used as an industrial oil (in soaps,
candles [bougies], and paints) and research is being
conducted on the use of the cake for feeding milk cows and
fattening pigs.
The soybean does very well in Algeria, where a number
of varieties have been introduced during the past 30 years.
The soybean serves as an excellent forage for dairy cows and
the seeds cause pigs to fatten rapidly.
887. Meharry, Charles L. 1925. Second annual ﬁeld meeting:
Illinois–September 1, 1921. Proceedings of the American
Soybean Association 1:42-46.
• Summary: “The Second Annual Field Meeting of the
National Soybean Growers’ Association was held on 1 Sept.
at the University of Illinois and at the A.P. Meharry Farm
near Tolono, Illinois, the University of Illinois Extension
Service, the Champaign County Soybean Growers’
Association cooperating in arranging and conducting the
program. The Champaign County Soybean Association and
the Champaign County Farm Bureau furnished transportation
and lunch was served by the Crittenden Unit of the
Champaign County Farm Bureau.
“More than 1,600 people representing 35 counties in
Illinois, 9 counties in Indiana, 3 counties in Kentucky, one
county each in Missouri, Ohio and Wisconsin and the United
States Department of Agriculture assembled at the South
Farm of the University of Illinois, where representatives of
the Extension Department explained the various soybean
experiments, and the use and place of soybeans in rotations
for Corn Belt conditions. Field plot tests of varieties suitable
for different uses, soil types and latitude were inspected and

the characters and behavior of each variety discussed. A
special feature of variety demonstration was a test of sixteen
varieties secured from each of ten different states... Visitors
were then shown the work of Dr. Woodworth and others
who are developing new varieties through selection and
breeding. Dr. Woodworth discussed quite fully the principles
of breeding and their application to natural and artiﬁcial
crossing.”
“At 10:30 the visitors started in automobiles for the
A.P. Meharry Farm near Tolono... After arrival at the farm,
several hay varieties, Illinois 13-19 (Ilsoy), Virginia, Mongol
(Mid-west [Midwest]) and others were inspected. Several
large ﬁelds of the Manchu, A.K., and Mongol (Midwest) for
seed production were viewed.”
“At noon a cafeteria lunch was served in the grove. In
addition to the regular lunch, the A.P. Meharry Farm served
a number of soybean dishes, including baked soybeans,
soybean coffee, soybean milk, and soy sauce. An exhibit
of soybean products consisting of soybean oil, soybean
oil meal and ﬂour, various paints and varnishes, soaps and
photographs of various operations in the soybean ﬁeld was
furnished by County Agent C.H. Oathout.
“After luncheon President Riegel called the meeting
to order, and Professor J.C. Hackleman, Illinois Extension
Specialist in Farm Crops, presided.
“Mr. Charles L. Meharry welcomed the visitors to
the A.P. Meharry Farm and spoke brieﬂy of the place and
importance of soybeans on the Meharry Farms.
Mr. Henry J. Waters, former President of the Kansas
State Agricultural College, addressed the growers on the
economic distress of the times and the economic situation at
the close of the World War.
Professor E.J. Kinney, of the Kentucky Experiment
Station, told brieﬂy of the soybean in Kentucky...
For Kentucky conditions the Mammoth Yellow was
recommended for forage and the Haberlandt for seed.
“Mr. Charles Caldwell, soybean grower of Kentucky,
told brieﬂy of ten years’ experience with soybeans.”
“Mr. Taylor Fouts, soybean grower of Indiana, stated
that he had been growing soybeans for a great many years,
and emphasized their value as a soil-building leguminous
crop on poor soils, especially where clover fails. He
suggested that while corn is King of the midwest crops, the
soybean would be known as the Queen, when we realize the
wonderful possibilities and many uses of the crop.
Note: This is the earliest English-language document
seen (July 2007) that uses the word “Queen” to refer to the
soybean.
“Mr. C.E. Carter, of the Missouri Experiment Station,
reported on the soybean situation in Missouri... The Morse
and Medium Yellow (Midwest) are regarded as the best seed
varieties and Wilson and Virginia as the best forage sorts.
“Professor George M. Briggs, of the Wisconsin
Experiment Station, praised the performance of soybeans in
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his state.”
“Mr. W.J. Morse, of the United States Department of
Agriculture, gave a general review of the soybean situation
in the United States. He stated that the interest in soybeans
has increased very rapidly during the past few years, not only
in the Middle West, but also on the Paciﬁc Coast, in New
England and throughout the Northern and Southern States.”
“Mr. O.L. Cunningham, Kentucky, reported that
soybeans were so generally grown and favored in Fulton
County that soybean demonstrations were not essential. Of
the 20,000 acres of corn, at least 16,000 acres were said to
be planted with soybeans. The Mammoth Yellow variety was
grown with late corn and the Haberlandt with early corn for
pasturage. In Fulton County the corn is cut off and the hogs
allowed to pasture the soybeans.
“Mr. C.B. Newton, Ohio, reported on soybeans growing
in Ohio.”
“Mr. W.E. Riegel, manager of the A.P. Meharry Farm,
in a brief talk, stated that there was a place for soybeans on
every farm to produce whatever amount of feed could be fed
upon the farm, and that farmers should produce their protein
feed instead of buying tankage, cottonseed meal and other
high-priced feeds. It was also thought that soybeans should
be developed as a human food in the United States as already
had been done in the Orient.”
“Chairman Hackleman emphasized his belief that the
farmer should think of the soybean crop as a feed, forage,
and pasture crop, and as a legume to enrich the soil. He made
the point very emphatically that farmers should not depend
on growing the soybean crop for seed alone, and more
converts are needed to soybeans for their value on the farm.
When the farmers get this attitude towards the crop, the seed
crop will take care of itself.
“A demonstration of threshing soybeans followed the
program of speakers. Several loads of unhulled beans of
the 1920 crop were threshed to demonstrate that the proper
adjustment of an ordinary grain separator is all that is
necessary to successfully thresh beans. The growers were
shown the necessary adjustments and attachments in the way
of different sized pulleys which reduced the cylinder speed
without reducing the speed of the remainder of the thresher.
“The growers and guests after a unanimous vote of
thanks to the hosts of the A.P. Meharry Farms departed about
sundown.”
Four small photos (p. 41) show “The Second Annual
Field Meeting of the Association at the A.P. Meharry Farm
near Tolono, Illinois, September 1, 1921.” (1) Men standing
in a ﬁeld with silos and barns in the background. (2) People
and children standing around luncheon tables covered with
white table cloths. (3) Many men seated on the ground under
trees, wearing white dress shirts (some wearing straw hats)
and listening to a speaker. (4) Men standing around talking
under trees. Address: Acting secretary.

888. Morse, W.J. 1925. History of the American Soybean
Association. Proceedings of the American Soybean
Association 1:9-11. Sixth annual ﬁeld meeting. Held 1-3
Sept. at Washington, DC.
• Summary: The best early history of the association. “The
beginnings of the cultivation and adoption of a farm crop
are usually in obscurity and priority is hard to establish.
The motives of the experimenter are as varied as his
decisions, and the occasional farmer who adopts a crop for
improvement and development is exhibiting a faith and a
vision in its latent possibilities that is truly commendable.
This is especially true of the pioneer soybean growers of the
great Corn Belt, where corn, wheat, oats and the clovers are
so well adapted and established.
“Introduced into the United States, as early as 1804,
the soybean has met the difﬁculties with which a new crop
has to contend in order to become part of an established
farming system... About 1900, soybeans were beginning to
attract more attention through the efforts of the United States
Department of Agriculture, state experiment stations and a
number of hopeful growers. Several varieties rather limited
as to adaptation, as the Ogemaw, Ito San, Early Brown, U.S.
No. 9414 (Ebony), No. 13399 (Midwest) and Mammoth
Yellow were being grown at that time in a small way. By
the dissemination of seed, and literature on cultural methods
and utilization, the early growers enlisted new friends in
increasing numbers for the crop. It became possible to
interest counties in Soybean Days as early as 1910 and by
1912 in many sections of the Corn Belt states, through the
efforts of growers and extension crops men of the state
colleges, Soybean Days were becoming quite common.
“The meetings offered interesting programs and
were generally well attended and the increasing number
of soybean enthusiasts began expressing a desire for a
representative organization worthy of the coming industry.
By 1920, the possibilities of the soybean industry had
become so well recognized through County and State
Soybean Days that it seemed an opportune time to perfect
such an organization. Experiment station workers and
growers of the Corn Belt states responded freely to the idea.
“Under the auspices of Indiana Experiment Station
Extension Service and the county agents of Indiana the
ﬁrst Soybean Day of a national character was celebrated
September 3, 1920 on the Soyland Farms of the Fouts
Brothers, Carroll County, Indiana, and was known as ‘The
First Corn Belt Soybean Field Day.’ More than a thousand
were in attendance at this ﬁrst meeting, representing
growers and experiment station men from six states and
representatives from the United States Department of
Agriculture.
“Following the program the growers agreed that a
deﬁnite organization seemed necessary and the name ‘The
National Soybean Growers’ Association’ was agreed upon.
A motion was presented and carried that a business session
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and program be held during the coming International Hay
and Grain Show in Chicago. A motion was also carried that a
National Soybean Field Day be arranged for the fall of 1921.
“The second ﬁeld meeting was held in Illinois in 1921
at the Illinois College of Agriculture and the Meharry Farm
near Tolono. The third meeting was conducted in 1922 at
Columbia, Missouri.” The 1923 meeting was at Madison,
Wisconsin, the 1924 one at Ames, Iowa, and the 1925 one at
Washington, DC. At this latter meeting, “eighteen states and
Canada were represented by growers, seedsmen, experiment
station men, and others interested in the industrial uses of the
soybean and its products.
“The organization founded in 1920 had performed
the pioneer work and had been of incalculable service to
the soybean industry in the United States, but by 1924 the
leaders of the movement became aware of the enormous
possibilities of a more highly organized association. The
original organization required no dues, hence there were no
funds to further the interests of the movement nor to take
care of current obligations. Up to this period the little band
represented the enthusiastic expression of interest on the
part of experiment stations, colleges and several prominent
soybean growers in an exceedingly promising experiment.
The period of experiment was quite over, the soybean was
beginning to receive the recognition it deserved, the time
had come for a deﬁnite organization with deﬁnite aims and a
clear cut policy.
“Accordingly the request was made that a committee be
appointed and instructed to meet and draw up a constitution
and by-laws to present at the annual business meeting to be
held in Chicago, December 1, 1925. Four members of this
committee, C.L. Meharry (Indiana), J.T. Smith (Illinois),
Taylor Fouts (Indiana), and W.E. Ayres (Mississippi)
prepared a tentative constitution and by-laws which was
presented to and adopted by the Association at the 1925
winter meeting. The name was changed to ‘American
Soybean Association,’ and the object of the Association was
set forth in the constitution which may be found on page 15.
“The American Soybean Association met as a deﬁnite
organization for the ﬁrst time in the Mississippi Delta in
1926 where four days of meetings were thoroughly enjoyed
by members. The 1927 meeting was held in eastern North
Carolina, one of the oldest soybean producing sections in the
country.”
“With an increasing membership, a deﬁnite organization,
and available funds [from $1 per year membership dues] the
Association is now able to be of more value in presenting
to the members through its annual reports the best available
information relating to the practical and scientiﬁc phases of
the soybean industry.”
Note: This is the earliest document seen (Oct. 2012)
which mentions that ‘The National Soybean Growers’
Association’ was formed at this meeting in Sept. 1920 in
Indiana. Address: USDA, Washington, DC.

889. Meharry, Charles L. 1925. Sixth annual business
meeting: Chicago, Illinois–1925. Proceedings of the
American Soybean Association 1:25-29.
• Summary: “The National Soybean Association met at
10:15 o’clock in the morning of December 1, 1925, in
the Record Building, Union Stock Yards. President W.J.
Morse was unable to be present and Vice-President J.L.
Robinson presided. He reported to the meeting that it had
been Mr. Morse’s plan that as much time as necessary be
given to the consideration of a constitution and by-laws for
the organization and, therefore, no program as in previous
meetings had been prepared. Mr. Robinson reported that
invitations for the 1926 ﬁeld meeting had been received
from North Carolina, South Carolina and Mississippi at the
ﬁeld meeting held at Washington, D.C. A committee was
appointed, consisting of Professor G.M. Briggs, Wisconsin,
Mr. W.E. Riegel, Illinois, and Professor E.G. Churchill,
Iowa, to make nominations for ofﬁcers of the Association
and to consider the invitations from the above three states.
“The Chairman of the Committee on Constitution and
By-laws appointed by President Morse was called upon to
make their report and suggestions.
“Chairman Charles L. Meharry, Indiana, reported that
the Committee consisted of the following members: W.E.
Ayres, Mississippi; H.S. Clapp. Virginia; F.P. Latham, North
Carolina; Taylor Fouts, Indiana; John T. Smith, Illinois;
and C.B. Newton, Ohio. Of these members, Mr. Newton
declined to serve as he had discontinued the growing of
soybeans for seed, and Mr. Clapp and Mr. Latham were
unable to be present. The four members of the Committee
present had worked on the problem and were ready to report
their recommendations for a Constitution and By-laws. Mr.
Meharry moved the adoption of the Constitution and Bylaws as read, the motion was seconded. Mr. Robinson asked
the members whether they cared to consider the document
as a whole or article by article. It was moved, seconded,
and carried that consideration be given the Constitution as
a whole. The vote upon the motion resulted in a unanimous
adoption of the Constitution and By-laws recommended by
the Committee.
“Professor Briggs, Chairman of the Committee on
Exhibition Standards reported that some progress had
been made but that much more might be accomplished.
The Committee’s report was received and the Committee
continued.
“Mr. I.C. Bradley, in charge of the soybean oil mill of
the Funk Seed Company, was called upon to talk on the
soybean industry.”
“Mr. F.A. Wand, of the soybean department of the Staley
Corn Products Company, discussed the price of soybeans as
related to the extension of the soybean oil crushing industry.
It was pointed out that the price to be paid by the oil mills
was strictly limited by the price of their products. The color

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 412
of soybean seed as related to the crushing industry was
discussed and it was insisted that the manufacturers preferred
a light-colored bean, preferably yellow. Mr. Wand stated
that his company was not pushing the sale of soybean oil
meal but was trying to develop a demand for soybean ﬂour
for human consumption. This would bring a much higher
price for the product and, therefore, permit the manufacturer
to pay a higher price to the bean producer. He reported that
the company had developed two new soybean products,
namely: a core oil and a core binder which are used in the
manufacture of iron and steel castings. These products create
no dangerous gas or disagreeable odor and are very desirable
from these standpoints. Mr. Wand discussed brieﬂy methods
of harvesting and the creating of central markets for beans.
He spoke of the handling of beans by the Chicago Board of
Trade and said that the Staley Company had been buying
beans contracted for through this source.
“Professor J. Buchanan, Canada, discussed variety tests,
methods of seeding and cultivation, and the introduction of a
new selection known as O.A.C. No. 211, developed from the
Habaro variety. He favored cultivation with the harrow and
weeder, and emphasized the importance of cultivating when
the weeds are small. It was stated that the best results were
obtained from the row method of seeding.
“Mr. Justus Miller, Canada, spoke of the injury to their
corn crop by the European corn borer and said their acreage
of corn would need to be cut at least forty percent to check
the depredations of the pest. He suggested that one of the
chief substitutes for corn should be soybeans. Soybeans have
proved successful in Ontario, and the O.A.C. No. 211 and
Manchu varieties were most promising.
“Mr. C.W. Tabaka, Mr. W.E. Riegel and Mr. J.T. Smith
of Illinois, spoke of their experiences in the use of the
harvester-thresher combine. Mr. Tabaka reported there was
very little waste and not nearly so much damage to the crop
when this method of harvesting was used. A yield of fortynine bushels to the acre was obtained on one of his ﬁelds
of soybeans. Mr. Riegel reported threshing soybeans with
the combine which showed 14.4 percent moisture. On the
same day a neighbor using an ordinary grain separator had
threshed beans which had been bound with a grain binder
and shocked in the manner customary in Champaign County,
Illinois, and these beans showed a moisture of 24.6 percent.
The difference of more than 10 percent would probably
make a very great difference in the way the seed of these
two crops would keep in the bin. Mr. Riegel reported a very
great saving of labor with the combine over the old methods
of harvesting and threshing. Mr. Smith stated that he had
successfully harvested soybeans, oats, wheat, clover, and
timothy seed with the combine.”
“The members in attendance were urged to join the
new Association which is to be known as The American
Soybean Association, and to pay their dues immediately
in order to have a fund with which to publish a report of

the Washington, D.C., meeting. The following persons
were enrolled as members of the new Association: Walter
Godchaux, G.M. Briggs, Taylor Fouts, W.E. Riegel, J.T.
Smith, A.G. Obrecht, C.W. Tabaka, I.C. Bradley, W.E. Ayres,
W. Ostrander, J. Miller, J.L. Robinson, and C.L. Meharry.
“The meeting adjourned about 12:00 noon.
“At a meeting of the Board of Directors, held after the
adjournment of the regular meeting, Mr. W.J. Morse was
appointed to edit the publications of the Association.”
Note: The name “American Soybean Association” was
ﬁrst used ofﬁcially at this meeting on 1 December 1925.
Address: Secretary, National Soybean Assoc.
890. Adachi, Kinnosuke. 1925. Manchuria: a survey. New
York, NY: Robert M. McBride & Co. xvii + 401 p. Plus 62
plates on unnumbered leaves. Illust. Maps (many, 1 folded,
p. 10). Index. 24 cm.
• Summary: Note: This book was written before the
“Manchurian Incident” of Sept. 1931, which Japan used as
a pretext to occupy all of Manchuria. Adachi’s viewpoint
is that the Japanese are working hard to help transform
Manchuria into a modern, economically powerful part of
East Asia. The Japanese, he believes, are friendly investors,
builders, industrialists, modernizers, transformers of chaos
into order, and traders in a co-prosperity zone, not occupiers
or colonists. This is one of the most comprehensive books
written about Manchuria during the 1920s.
The Foreword begins: “This is a story of what
Manchuria has and what she is making of it,–a story of her
crops, her mines, and her forest wealth.
“It is also the story of what all this means to Nippon.”
His basic goals are (1) To help Americans to see
Manchuria as it really as. (2) To show how the question of
war or peace will be settled in Manchuria. Japan lacks both
food and raw materials; she will be able to obtain them (to
a large extent) by trade from Manchuria. (3) To show how
Manchuria is a great laboratory of feverish industrialization.
At the center of it all is the “South Manchuria Railway
Company, absolutely the biggest Japanese company ever
organized.”
The book contains only two bibliographic references: (1)
The seven fat volumes called Man-Mo Zensho. and (2) The
entire text of treaties and agreements with and concerning
China, which he obtained from Hon. John V.A. MacMurray,
and which are reprinted in the appendices of this book.
His main other source of information was his personal
observations and discussions while traveling up and down
Manchuria.
Contents: 1. Into Manchuria. 2. The land. 3. The people.
4. Coming of the Russian: City of Harbin with map.
5. Enter Japan (p. 74-113; Contents: Historic relations
between Manchuria and Japan. Sino-Japanese War. RussoJapanese War. [E.H. “Ned”] Harriman [1848-1909] and
the Manchurian Railways. Japanese traders’ entry into
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Manchuria. Kwantung Government-General and the South
Manchuria Railway. Railway Zone favored by Chinese
merchants. Change in the Russo-Japanese relations in
Manchuria. Change in the Russian policy in Manchuria.
Great Britain and Japan in Manchuria. Do the Japanese
close the open door in Manchuria? Standard Oil Company’s
concession cited. America and Japan in Manchuria. Secretary
Knox’s plan for the “Neutralization” of the Manchurian
railways. Count Komura’s reply to it. Twenty-one demands.
Anti-Japanese propagandists. Capitalize it. Inside story of the
Twenty-one Demands. New four power loan consortium and
Manchuria. Manchurian railways built with Japanese loans).
6. The South Manchuria Railway (p. 114-39; Contents:
Seven hundred mile American show window in Manchuria.
Railway empire builder. Magnitude of the company.
Investments in railways. Its mining operations. Building
Dairen and its port facilities. As builder of cities. S.M.R.
more than a railway company. Looking after public health of
the zone. Supplying gas and electricity. Iron and steel works.
Its hotels. Research work of the S.M.R.).
7. Agriculture. 8. Animals and animal products. 9.
Forestry and forest products. 10. Mining and mineral wealth.
11. Manufacturing industries and their products. 12. Trade
routes and transportation. 13. Trade and trade tendencies.
14. Government. Appendices: 28 treaties (1895-1918) and
agreements, each reprinted in its entirety (106 pages). List of
illustrations (62).
Photos show: (1) “The eastern entrance to Dairen
Harbor.” (2) “Central Plaza in Dairen from which the streets
radiate like spokes of a wheel” (both facing p, 22). (3)
“Map of the South Manchuria Railway System (facing p.
114). (4) “Soya bean and bean-cakes on the pier at Dairen
awaiting shipment” (facing p. 220). (5) “Suzuki bean-oil
mill at Dairen” (top) and “Screw presses at a bean-oil mill in
Dairen” (bottom, facing p. 224).
Soybeans are discussed extensively. Pages 78-79.
During the Sino-Japanese War (1894-95), in the treaty of
Shimonoseki, which ended the war, China ceded to Japan, in
perpetuity and with full sovereignty, a large southern portion
of Manchuria known at the time as Fengtien (or Fengtian)
province. The exact language of the treaty is given.
“Right there, Russia, France, and Germany stepped in,
presented Japan a little friendly advice, and committed a
highway robbery in the noble name of the permanent peace
of the Orient. Two days after the ratiﬁcation of the Treaty
of Shimonoseki at Chefoo on May 8th, 1895, an Imperial
rescript was published commanding the return of the abovementioned territory to China.
“While the Japanese armies were in Manchuria, they
met something much more serious than the Chinese forces–
something which in the end conquered not only the Japanese
army but the Japanese market and the Japanese rice-ﬁelds–
namely Manchurian [soya] beans and bean cakes. Before
the Sino-Japanese war [1894-1895], the export market for

Manchurian beans was practically limited to south China.
The sugar plantations in the South Seas took bean cake for
fertilizer. Japanese armies came back from Manchuria with a
keen appreciation of the food value of the Manchurian beans.
And just about this time Japanese farmers had a troublesome
time over the high cost of fertilizer. Fish manure, which
they had been using for generations past, was getting scarce.
Why not try the virtues of the Manchurian bean cake on
their paddy ﬁelds? They did. The result was sensational: it
was free from the pest-breeding annoyance of ﬁsh manure.
By 1899, as Alexander Hosie, who was British consul at the
Newchwang port at the time, pointed out, Japanese purchases
of Manchurian products ‘exceeded the total export to South
China.’” [citation needed].
The chapter on “Agriculture” contains a long section
titled “Crops: Soya beans,” which states (p. 158-65): “The
leading agricultural products of Manchuria are, in order of
their importance: Soya beans, kaoliang, millet, corn, wheat,
barley, rice, buckwheat, hemp, tobacco, cotton, sugar beets,
and wild silk and other minor crops. They are not over-rich
in variety, therefore.
“Soya beans do not rank ﬁrst among Manchurian crops
either as to the quantity produced or to the area devoted
to their cultivation. In 1923, more than 4,727,800 tons of
kaoliang were produced. The total crop of soya beans for
that year was 2,385,230 tons. Therefore kaoliang outranked
soya beans in quantity of production. The farm area devoted
to kaoliang amounts to 27 per cent. of the total cultivated
acreage of South Manchuria, and millet takes up 20.4. per
cent. The soya bean takes up a little more than 19.2 per cent.
So here it ranks third. Indeed a few years back the humble
kaoliang used to occupy more than 50 per cent. of all the
Manchurian farms. Soya bean, as an important Manchurian
crop, is decidedly a newcomer. Yet no one disputes its
premier rank among the crops of Manchuria to-day, for two
principal reasons: 1. Its spectacular rise as an international
trade commodity. 2. Its future possibilities both as food
staple and as raw material for many lines of industry.
“The story of soya beans has a touch of romance about
it. For countless centuries they had sustained the everincreasing army of empty stomachs in the Immemorial East.
They did it in all modesty and utterly unsung. Then came the
wonder year of grace 1908. In that year a few commercial
sharpshooters connected with Mitsui & Company shipped
100 tons of humble soya beans to England. It was a trial
shipment. That was the ﬁrst bow that the Manchurian beans
made to Europe and to renown. Some time before that, to
be sure, some individual Europeans like Alexander Hosie,
who used to be the British Consul at Newchwang and later
the commercial attaché at Peking, spoke handsomely of the
humble pulse–”the wealth of Manchuria” he called it in 1899
[sic, 1901; in his book Manchuria: Its People, Resources
and Recent History, p. 245]. Before the fateful 100 tons
made their journey to England, soya bean was shipped out of
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Dairen in modest quantities mostly to Chinese or Japanese
ports and the bean cake to the sugar plantations of the
Chinese Province of Fukien, to Java, and to Japanese rice
ﬁelds; but that 100-ton shipment to England and what came
out of it literally put Manchuria on the map of international
trade.
“In 1908, there were 182,629 tons of soya beans
shipped out through the Port of Dairen. They went mostly
to the Chinese and Japanese ports. By 1920, the ﬁgure
rose to 567,129 tons; and a good deal of this found its way
to Europe and America. The total amount of soya beans
exported through the three principal ports of Manchuria,
Antung, Dairen, and Newchwang, in 1922 amounted to
11,259,899 piculs (one picul means 133.3 pounds) valued
at more than 39,164,500 Hk. [Haikwan] taels. As for beancake, the amount shipped out through the single Port of
Dairen in 1908 amounted to 204,627 tons. By 1920, the
amount rose to the tremendous ﬁgure of 1,131,208 tons. In
1922, the total export of the bean-cake through the three
ports. mentioned above amounted to 24,653,949 piculs worth
more than 58,072,000 Hk. taels. The shipment of bean oil out
of Dairen in 1908 is given by one writer at 10,208 tons. In
1922, the total export of bean oil through the three ports of
Manchuria amounted to more than 1,804,000 piculs, valued
at more than 14,367,400 Hk. taels. As the total value of all
the exports through the three ports for 1922 amounted to less
than 207,268,000 Hk. taels, the soya beans and bean-cake
and oil accounted for considerably more than half of the total
export trade. All of which is quite a brave showing for the
humble pulse.
“The production ﬁgures of the soya bean tell the same
sort of wonder tale. Before the Chinese-Japanese war, the
bean was in such a humble position that few agricultural
experts either ofﬁcial or unofﬁcial thought well enough of
it to honor it in the list of statistical returns.” Continued.
Address: Author.
891. Adachi, Kinnosuke. 1925. Manchuria: a survey
(Continued–Document part II). New York, NY: R.M.
McBride & Co. xvii + 401 p. Plus 62 plates on unnumbered
leaves. Illust. Maps (many, 1 folded, p. 10). 24 cm.
• Summary: Continued (p. 161): “The South Manchuria
Railway experts placed the production of soya beans in 1915
at 108,782,216 bushels, valued at 306,765,849 yen. Crop
conditions were bad in 1923. And so far they are not any
better in 1924. The crop estimate for 1924 is placed at not
much more than 84,385,000 bushels.
“Soya beans ascended to their present pinnacle of
fame through three distinct channels: First as food both for
humans and for domestic animals; second, as fertilizer; and
third as raw material for various industrial purposes. The
remarkable thing about it all is the number of its incarnations
as food articles. As soy sauce it is beloved by all the culinary
artists of the Middle Kingdom and of the East generally, as

well as by innumerable patrons of chop-suey palaces in the
United States. It is eaten daily by hundreds of millions of
Orientals as bean curd [tofu]; boiled, baked, roasted beans
are also prized by them. It makes a good soup, it turns into
innumerable forms of breakfast foods, and French artists
take pride in using it as coffee substitute. As vegetable milk,
it takes to itself the forms of condensed as well as fresh
milk; and it turns into confections and casein, and into fresh,
dried, smoked, fermented cheese. Moreover, green beans
are everywhere used as a green vegetable, as salads, and as
canned vegetable. Bean meal masquerades under many a
form of fashionable breakfast and infant food. It also takes
on the form of crackers and macaroni. Bean ﬂour makes
excellent bread, cakes, mufﬁns, biscuits. German millers
are reported to have found that, mixed with wheat ﬂour,
bean ﬂour adds a great deal to the food value of bread and
biscuit. This comes from the great proportion of albuminoids
[protein] found in the soya bean. It also adds a certain
pleasant and appetizing ﬂavor to bread and biscuit.
“It is in the form of oil that soya beans are conquering
a large and ever-expanding ﬁeld in the modern industrial
world. Bean oil is used in the manufacture of glycerine,
explosives, enamels, varnish, butter substitutes, lard
substitutes, edible oils, salad oils; on waterproof goods,
linoleums; as paints; for both soft and hard soap stock; for
celluloids, rubber substitutes, printing inks, and lighting
and lubricating oils. For usefulness in the industrial ﬁeld,
soya beans outrank all the other agricultural products of
Manchuria. In this ﬁeld, they promise to do for Manchuria
what raw silk has done for Japan.
“In South Manchuria there are no less than 200 milling
concerns extracting oil from beans. The mills vary from
hand presses to the gigantic steam and electric presses at
Dairen which are the last word in up-to-date mechanical
equipment. In 1915 a method of extracting bean oil by
chemical processes was tested and perfected by the technical
experts of the South Manchuria Railway. Following their
time-honored plan, the company turned the plant and process
over to a private company that it might be worked by an
independent concern on a purely commercial basis. Suzuki
Bean Mill at Dairen is the result. It is one of the striking
landmarks of the great port.
“Admittedly, the Japanese are the champion bean-eaters
of the world. The standard Japanese breakfast begins with
a soup made of a bean preparation called miso. Where the
American uses his salt-shakers, we Japanese use tiny blue
china pots ﬁlled with soy sauce to season our food. Tofu is
one of the most popular articles of food: it is a bean curd.
There is not a Japanese meal which does not depend largely
on the bean, whether it be breakfast, lunch, or dinner.
“In the days following the Japanese-Chinese war when
the victorious Manchurian Army of Japan came marching
home, the taste for the soya beans of Manchuria followed it.
The discovery that the Manchurian beans could be laid down
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at Nagasaki, Kobe and Tokyo at less than their productioncost in Japan, opened up a brand-new chapter in the humble
life of the Manchurian bean.
“With all that, it was not exactly as a food staple that the
soya bean achieved its sensational conquest over Nippon.
Just about that time the price of ﬁsh manure in Japan had
been climbing, as it has been ever since. The catch of
herring along the Japan coast had been steadily declining.
That caused scarcity of ﬁsh manure, while the rice ﬁelds
of Japan had to have fertilizer. At this juncture some brave
spirit among the timid farmers of Japan tried an adventure of
fertilizing his paddy ﬁeld with bean-cake. The success was
instantaneous.
“There was a big noise made over the discovery. It
was hailed everywhere as epochal. It was so impressive
and so profound, in fact, that for a time the bean oil and the
bean-cake changed their relative positions. Oil became a
mere humble by-product, and the bean-cake the chief end
of oil-mill industry. Japan found in soya beans the savior
of her fast-failing rice ﬁelds. That must mean something to
a people of 57,000,000 hungry mouths which can not get
along without rice three times a day. In the United States and
in Europe, it is in the form of oil that the Manchurian beans
are making their way into their industries. The scarcity of
cotton-seed oil has forced many a soap-maker to go gunning
for some satisfactory substitute. Many of them have found it
in the bean oil. In 1918, the United States took 90 per cent.
of the bean-oil export of Manchuria. While this tremendous
proportion has not been maintained since then, America has
been a chief customer for the bean oil. In examining the
export ﬁgures at such ports as Dairen, one should always
bear in mind that a very large portion of the beans shipped
to Kobe, for example, is really meant for the United States.
They pass through the oil mill at Kobe, and in the shape of
bean oil they pass on to the United States.
“This Manchurian bean, which came out of obscurity a
couple of decades ago and in 1920 made up 74.2 per cent.
of the total value of the exports of the port of Dairen, grows
on a plant not quite three feet tall as a general thing, and
in a pod a couple of inches long. It is a hardy citizen of the
ﬁeld. It suffers very little from pests and is largely immune
to all manner of plant diseases. It calls not for fertilizer, and
it stands the rigor of Manchuria’s climate better than most
plants. Mr. Keiji Adachi, an acknowledged authority, puts
the different kinds and varieties of Manchurian beans at
200 in number; but for practical commercial purposes, the
soya beans are divided into three major groups according
to the color of their skins: 1. Huangtou, or yellow bean; 2.
Chingtou, or green bean; 3. Heitou, or Wutou, the black
bean.
“The yellow bean, which goes under the popular
name of Chinyuan, or golden-round, is the name of the
common beans in Manchuria to which belong such species
as Fentien white eyebrow and great white eyebrow, black-

navel, four-grain-yellow, small-golden-yellow, and many
others. Of them four-grain-yellow is now being more and
more cultivated all over both South and North Manchuria.
It contains a greater percentage of oil than any other kind,
sometimes as high as 20 to 22 per cent.
“The green bean is the same as the yellow in shape and
size, only different in color. It is subdivided into two kinds:
one with green skin and yellow meat; the other green both
inside and out. It is largely cultivated south of Mukden and
classed under such names as large-grain-green, four-graingreen, pink-hair-green, iron-pod-green, and so on. It does not
contain as much oil as the yellow bean and therefore is not as
highly prized as the other.
“The black bean is subdivided into three kinds: I.
Tawutou, a large black bean which has black skin and green
interior; 2. Hsiaowutou, or small black bean which is black
outside and yellow inside; and 3. Pienwutou, or ﬂat black
bean, which also has yellow meat. The black bean is used
more for feed for domestic animals and for fertilizer, and
also as vegetable food for men; while the yellow and green
beans are used almost entirely for the extraction of oil.
“The average yield of beans is about twenty-four to
thirty bushels an acre, although some writers are making
such extravagant claims as forty to seventy-ﬁve bushels an
acre.
“The chemical analysis of the three beans according
to the Dairen Central laboratory is as follows, stated in
percentage:
A table shows: The yellow bean contains 9.11% water,
39.90% albuminoid (highest), and 17.59% fat (highest).
The green bean contains 12.64% water, 36.47%
albuminoid, and 16.23% fat.
The black bean contains 10.74% water, 35.32%
albuminoid (lowest), and 15.80% fat (lowest).
Note: This comparison would have been more
meaningful if the water content of each of the three types had
been adjusted to be the same.
Photos facing page 158 show: (1) “Third weeding of
a soya-bean ﬁeld in Manchuria.” (2) “A mature soya-bean
ﬁeld” (Continued). Address: Author.
892. Adachi, Kinnosuke. 1925. Manchuria: a survey.
The Liao River, Yingkou, and Newchwang (Continued–
Document part III). New York, NY: R.M. McBride & Co.
xvii + 401 p. Plus 62 plates on unnumbered leaves. See p.
240-45. Illust. Maps (many, 1 folded, p. 10). 24 cm.
• Summary: (Continued): Chapter 12, “Trade routes and
transportation,” begins (p. 240-41): “We saw how the farmer
immigrants from Shantung and from Chihli made their entry
into Manchuria up along the valley of the Liao River from
time out of mind. We have seen how these Chinese managed
to smuggle themselves into the Land of Nucheng in spite of
all the rigor of the exclusion policy of the Manchu Court at
Peking since 1644.”
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This chapter then contains a long section titled “The
Liao River: So the Liao became the ﬁrst great trade route of
Manchuria on the west, and the Yalu followed it closely on
the east.
“The Liao is navigable up to Chengchiatun on the West
Liao; and Chengchiatun, also called Liaoyuen, the present
terminus of the Chengchiatun-Ssupingkai railway, is 536
miles from the port of Yingkou and therefore 550 miles from
the mouth of the river. The River Taitze and the Hunho, the
two main branches of the Liao, are both navigable-140 miles
on the Taitze and 143 on the Hun River. That is 833 miles of
navigable distance on the Liao system. The Liao is not quite
as admirable as all this sounds. It is shallow, so shallow that
only native junks drawing not more than a couple of feet can
make the distance. It freezes up tight for four months at least
out of twelve.”
“In the ﬁrst place, there was no other way open into
the heart of southwestern Manchuria and Eastern Inner
Mongolia but the Liao. And this state of things had prevailed
for centuries upon centuries, from pre-historic times until the
Russians came down and built the present South Manchuria
Railway line to Port Arthur. There were no roads.”
Pages 242-45: “This explains the reason why the Liao
played such an important role in the development of the
richest section of Manchuria. In 1899 the British Consul at
Yingkou estimated the number of boats engaged in the Liao
trafﬁc at 20,000. No amount of color or rhetoric can bring
out better the vital importance of the Liao as a trade artery
than this single ﬁgure. The majority of these junks ranged
from six to eighteen tons in their cargo capacity.
“There were a number of larger two-masted boats,
which the Chinese called pochuang, despatch boats, with the
cargo-carrying capacity of forty tons. In the season of high
water these two-masted junks went as far as sixty miles up
the stream, but in other seasons they plied between Yingkou
and Tiengtuantai, the distance of about twenty miles.
“The Treaty of Tientsin of 1858 opened the port of
Newchwang to foreign trade. In 1861 the British established
a consulate at Yingkou under the name of ‘Newchwang
Consulate.’ It was the only seaport opened to international
trade in all Manchuria. From then on the Liao entered the
period of its greatest glory and activity. The Yingkou of those
days is described in a publication issued by the Maritime
Customs of China [The Soya Bean of Manchuria, 1911, p.
15] in the following glowing terms:
“’River junks capable of carrying forty tons of grain,
and drawing four feet, brought the beans down the Liao
and loaded them into the great sea-going junks which, with
cargoes of 100 tons and more, set sail for the coast ports
of the southern provinces. The sugar plantations in the
subtropical regions [of China] had for centuries drawn upon
the northern bean cake for fertilizing, and beans were needed
also for the southern mills where their oil was extracted and
used as a substitute for ground-nut oil... In 1864 the import

of beans from Newchwang to Swatow had risen to more
than double that of four years previously... In 1861, the
ﬁrst year in the port’s history, only thirty-four foreign ships
visited Newchwang, but four years later 271–most of which
were engaged in the pulse trade–entered and cleared. The
diversion of the carrying trade from junks to the speedier
sailing vessels or even steamers, under foreign ﬂags, caused
consternation among the owners of the native craft, and
efforts were made to revive the prohibitory enactments;
but without success, and in 1869 the prohibition till then in
force against exportation [of pulse and bean cakes in British
vessels] to foreign ports was withdrawn.’
“In 1899 more than 550,700 tons of beans, bean cakes
and bean oil were exported from the Port of Yingkou. But
this amount was carried off in foreign-type vessels. In
addition to this, in the same year and from the same port no
less than 1,200 junks cleared laden with at least 72,000 tons
of beans and other grains, of which beans amounted to at
least 30,000. This would make 580,700 tons of beans and
bean cakes and oil. Not a single ton of this amount came
down to Yingkou by rail; practically all of it came down the
Liao. Now compare this ﬁgure with the total exports of beans
and bean cakes and oil out of the Port of Dairen in the year
1908, and we shall begin to glimpse the meaning of what an
astounding amount of Manchurian trade was coursing down
the Great Liao. In 1908 Dairen exported 485,570 tons of
beans, bean cake and bean oil. In other words, the amount of
beans and their products which came down the Liao in 1899
was bigger by nearly 100,000 tons than the export trade of
the great port of Dairen in the same commodities, after more
than ten years’ steady progress in both the production of
beans and in the export of the pulse from Manchuria.
“The beans, bean cakes, and bean oil which came down
the Liao to be shipped out of the Port of Yingkou in 1899
amounted in value to 16,685,792 Haikwan taels, or more
than $12,555,000. The total exports of the port for the year
were valued at more than 25,138,800 Haikwan taels, or more
than $18,915,000. To put it in another way, the Manchurian
bean and its products represented nearly two-thirds of the
entire export value of Manchuria through Yingkou for that
year.
“But the Yingkou of to-day is not the Yingkou of the
closing days of the Nineteenth Century. The great Port of
Dairen has risen from forty-second to the rank of second
among all the continental ports of China in these years. The
South Manchuria Railway has taken away a large amount of
the bean and grain shipments from the Liao. The building
of the Ssupingkai-Chengchiatun line took a greater portion
of the outward and inward trade of Eastern Inner Mongolia.
The two-mile sandbar at the mouth of the Liao caused by the
great ﬂood of 1911 has added to the sorrows of Yingkou as
a great port; and the advantage of Dairen being open all the
year round has done much in enticing the ships away from
Yingkou. The result of all this is but too painfully apparent
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in the decrease of both the junk and foreign-style tonnage
entering and clearing at Yingkou. The 20,000 junks which
ﬂoated upon the Liao in 1899 have gone their separate ways
until there are less than 3,000 of them to-day. Nevertheless
it takes the temerity of a sophomore to pronounce a funeral
oration over the departing glories of the port of Yingkou.
For in spite of all the unkindly blows from fate and from the
hands of railway-builders, the tonnage ﬁgures of Yingkou for
1922 show 153 ships of the total tonnage of 167,095 engaged
in foreign trade, and 933 ships of the total tonnage of
828,752 in coastal trade. Her total import, export, and coastal
trade amounted in value to no less than 59,505,820 Hk. taels
that year.”
Next come sections on: The Yalu river. The port of
Antung [just upstream from the mouth of the Yalu]. The
Sungari [river, which ﬂows through Harbin]. No canals in
Manchuria. Railways. Address: Author.

“Soy bean oil meal the product left after expressing the
oil is very rich in protein, very palatable and probably has no
equal when used in a ration for feeding Dairy Cows, hogs,
calves, pigs and sheep and in a mash for poultry.”
Page 21, titled “Soy Bean Inoculation,” notes that
inoculation is the key to success in growing soy beans since
“the prime object of the soy bean crop is for a nitrogen
fertilizer for the soil.”
A headline atop the page states: “Funk Farms established
1824. 25,000 acres in our farms.”
Attached to these pages are photocopies of the pages
or pages on soy beans from Funk Bros.’ catalogs of the
following years: 1926 (1 page), 1927 (2 p.), 1928-29 (2 p.),
1931 (2 p., including an analysis of the composition of soy
bean oil meal and an ad for Illini brand soy bean oilmeal),
1932 (1 p.), 1934 (½ page), 1938 (½ page), 1939 (½ page).
Address: Bloomington, Illinois.

893. Funk Bros. Seed Co. 1925. Catalog. Bloomington,
Illinois. See p. 20-21.
• Summary: Five pages are devoted to soybeans in this
catalog, compared with only 2 pages the previous year
(1924). Pages 18-19 give basic information about soybean
cultivation and varieties under several headings: There
are many reasons for the increased acreage and spreading
popularity. Preparation of soil for planting. Time of planting.
Method of seeding and cultivation. Soy bean varieties (for
seed, hay, fertilizer, hogging down, or all of these): Manchu,
Midwest, Ito San, A.K., Ebony, Wilson, Sable, Peking, and
Virginia. The principal characteristics of each variety are
given. Harvesting and threshing.
Page 18 begins: “The greatest proof of the popularity of
Soy Beans among agriculturists is the tremendous increase
in acreage in the last ﬁve years. In 1919 Illinois grew 16,000
acres of Soy Beans, 37,000 acres in 1921 and 229,000 acres
in 1923. Some of the Middle West and Central States that
could scarcely ﬁnd a 1,000 acres in the whole State are
now boasting of from 5,000 to 10,000 acres in one county
alone. Soy Beans are destined to become one of the Major
American Crops.” A photo shows a man in a ﬁeld of soy
beans.
Page 20 contains a section titled “Soy Beans for
Commercial Purposes.” A photo shows a partial view of
Funk’s newly acquired soy bean crushing plant. “Believing
that it is essential to the greatest development of the Soy
Bean Industry, and that a market is assured the grower for
surplus beans, we have installed a crushing plant at our seed
house where beans are processed and oil expressed, and in
this manner converted into valuable products, that already
have found a favorable market.
“Soy bean oil is a semi-drying oil having many of the
characteristics of Linseed Oil and is used in some of the ﬁner
paints and enamels, also reﬁned and used in different food
products.

894. Metropolitan Life Insurance Company, Policyholders’
Service Bureau. 1925. A report on soy beans and soy bean
oilmeal. New York. 15 p. *
• Summary: “The purpose of this report is to compile the
available information on the use of soybean oilmeal in the
United States.”
Contents: Introduction. Uses of the soybean.
Commercial importance of soybean oil and meal. Method
of oil extraction. History of the soybean in the U.S. Present
uses of soybean oilmeal cake. Soybean meal as a fertilizer.
Production of soybeans in the U.S. Estimates of recent
production in Illinois and in the U.S.
895. Morrell, Robert Selby; Wood, H.R. 1925. The chemistry
of drying oils. New York, NY: D. Van Nostrand Co. 224 p.
See p. 58-64. Illust. 25 cm. Series: Oil & Colour Chemistry
Monographs. [20+ ref]
• Summary: In Chapter 2, “The composition of drying oils,”
is a long section titled “Soya-bean oil” (p. 58-64). In the
same chapter, the use of soya oil in paints is discussed (p.
81-82). “Many ﬁsh oils show iodine values from 132 to 151,
but possess only slight drying properties, whereas vegetable
oils with iodine values as low as 120-130 (cotton seed, soya
bean, etc.) are capable of being dried in a relatively short
period of time.”
Chapter 9, “The analysis of drying oils,” contains a table
that shows the percentages of insoluble bromides obtained
from drying oils and their acids. For soya-bean oil, 3.7%
comes from glycerides and 4.2 to 6.6% comes from the
acids.
Robert Selby Morrell lived 1867-1946. Address: 1.
M.A., Ph.D., F.I.C., Research Chemist, Messrs. Mander
Bros., Ltd., Wolverhampton; formerly fellow of Gonville &
Caius College, Cambridge; 2. Messrs. Storry, Smithson &
Co., Ltd., Hull, England.
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896. Ossendowski, Ferdinand; Palen, Lewis Stanton. 1925.
From president to prison. New York, NY: E.P. Dutton & Co.;
London: Allen and Unwin. viii + 338 p. No index. 21 cm.
• Summary: Antoni Ferdynand Ossendowski was a Pole by
birth, a chemist by training, and an adventurer by inclination.
Known to lie and deceive quite frequently, he was a chemical
engineer with the Russian railway in Manchuria in about
1902. When the Russo-Japanese war started in 1904, the
Russian government asked him to organize at Harbin a
central laboratory for the military area, where he was to
work not only for the Chinese Eastern and Ussuri railways,
but directly for the General Staff of the army. His principal
occupation was to study thoroughly the supply of local
raw materials, so that they could be used instead of similar
materials that would have to be imported over the single line
of railway 4,000 to 6,000 miles long. While in St. Petersburg,
gathering supplies for his lab, he witnessed the birth of the
Russian Revolution of 1905 in the massacre of peaceful
demonstrators on 9 Jan. 1905 (p. 14-15).
Returning to Harbin in the spring of 1905, he ﬁnished
organizing his lab to help produce supplies for army. “Orders
from the General Staff ordered me to search out some
local supply of oil for use as a lubricant in the artillery, for
the transport wagons in the ﬁeld and for the axles of the
railway carriages, as well as for the manufacture of soap.
The problem was shortly resolved by the discovery in the
oil extracted from the soya bean of the qualities necessary
for these purposes. Also these beans were produced in such
a really fabulous amount in northern Manchuria that the
question of quantity production for military purposes was
thus taken care of. After having worked out a new method
of manufacture, I organized and opened a factory at Harbin
which turned out all sorts of oils and soaps by a cold press
that was very simple and quick, and in such quantities as to
meet all the needs in the war area and thus save the railway
from the necessity of transporting these supplies from
Europe...
“In the meantime my voracious soap factory was
always demanding more and more of the soya bean oil. As
it was then not available in sufﬁcient quantity on the Harbin
market, I determined to start out in search of a district where
the oil was plentiful and from which it could be readily
transported to Harbin. With my assistant and two Cossacks I
journeyed up the Sungari River...” He eventually found large
supplies of soya bean in the neighborhood of Hsin Ch’eng
Fu or Petuna on the Sungari. His inventiveness gained
him acclaim from the Army and promotion to the post of
Chemical Expert of the General Staff.
The soya bean oil lubricants were actually used during
the Russo-Japanese War. The author lived 1876-1944.
897. Faure, Blattman & Co. 1926. Review of the oil and fat
markets, 1925. London. 116 p. See p. 102-05.
• Summary: Tables show: (1) Monthly [and annual] imports

of soya beans into the United Kingdom, in tons (from Jan.
1914 to Dec. 1925). (2) Monthly [and annual] imports of
soya beans into Germany, in tons of 1000 kilos. (from May
1921 to Dec. 1925). (3) Average monthly price of soya bean
oil in Hull (England, per ton; from Jan. 1913 to Dec. 1925).
(4) Monthly [and annual] exports of soya bean oil from the
United Kingdom, in tons (from Jan. 1914 to Dec. 1925). (5)
Annual imports of soya bean oil into the United Kingdom, in
tons (1914 to 1925). (6) Annual imports of soya bean oil into
the U.S.A., in tons (1915 to 1921). (7) Monthly and annual
imports of soya bean oil into the U.S.A. (in tons) and into
Germany (in tons of 1,000 kilos) (Jan. 1922 to Dec. 1925).
(8) Imports of soya bean oil into France, in tons (1919 to
1925). (9) Imports of soya bean oil into Holland, in tons
(1920 to 1925). (10) Shipments of soya beans and soya bean
oil from Manchuria, to Europe and total (1923 to 1925).
The section titled “Soya beans and soya bean oil” (p.
105) gives a summary and overview, largely of information
in the tables. Imports of both grew signiﬁcantly during the
past year. Crushers in Scandinavia and Germany continue
to import soya beans. A large proportion of the “Bean Oil”
shipped to Continental Europe was probably bought by soft
soap makers. Address: Holland House, Bury St., London
E.C. 3, England.
898. Sato, Masanori; Tseng, K.F. 1926. Daizu abura shibôsan sekkai no kanryû ni yoru nenryô- yu no seihô ni tsuite.
III. Daizu abura mata wa sono shibôsan ni arukarido-rui
kinzoku no sankabutsu, tansan-en nado o kuwaete kanryû
suru baai [Preparation of a liquid fuel resembling petroleum.
III. Experiments using oxides and carbonates of alkalineearth metals as saponifying agent]. Kogyo Kagaku Zasshi (J.
of the Society of Chemical Industry, Japan) 29(3):109-15.
March. [3 ref. Jap]
• Summary: A mixture of lime or calcium carbonate, or
magnesia or magnesium carbonate, with the crude fatty acids
of soy bean oil or with the oil itself, may be used instead of
the puriﬁed calcium soap of soy bean oil (Sato 1922; Sato
1923). The fuel oil is obtained more easily than by the earlier
method, and there is no notable difference between the
properties, yield, and composition of the products resulting
from the 2 methods. The amount of saponifying agent used
should be more than 20% of the oil or fatty acids. For equal
amounts of saponifying agent the magnesium compounds
produce a better fuel oil than the calcium compounds. With
the carbonates of the metals a longer time is required for the
distillation than with the oxides, but there is no noteworthy
difference in the properties of the distillates. By using the
retort residue of the distillation instead of fresh saponifying
agents the distillation time is shortened, but the quality of the
product is slightly inferior. Address: Manshû Tetsudô Chûô
Shikenjo.
899. Hirose, Masao. 1926. Jinzô gyûshi ni tsuite. II.
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Kôka daizu abura sekken no seijô to daizu abura no suiso
tenka shinkôdo to no kankei [Artiﬁcial beef tallow. II.
Relation between properties of the soap and the degree of
hydrogenation of the oils used]. Kogyo Kagaku Zasshi (J. of
the Society of Chemical Industry, Japan) 29(4):203-12. April.
(Chem. Abst. 20:3356). [9 ref. Jap]
• Summary: The surface tension and lathering power of
various soaps prepared from hydrogenated soy bean oils
were studied for the purpose of comparing the oils with
beef tallow. Hydrogenated soy bean oil having an iodine
value of 60-69 is the best substitute for beef tallow for
the manufacture of soap, although it differs somewhat in
composition. The drop number and lathering power of the
soap solutions vary with the progress of hydrogenation of the
fatty oils used. Drop number and speciﬁc volume of lather
diminish during the ﬁrst stage of hydrogenation, then rise
gradually to a maximum when the oil has iodine value 60-69,
beyond which they again gradually fall until the iodine value
of the oil becomes zero. Iso-oleic acid formed during the
hydrogenation has no injurious effect on the properties of the
soap. Soaps made from unsaturated fatty acids show a fall of
drop number with rise of temperature, whereas those made
from saturated acids of high melting point show the reverse
effect, the maximum being generally at the temperature
at which the solution becomes quite transparent. Address:
Tokyo Kogyo Shikenjo, Dai 2 bu, Yushi Jikken-shitsu.

determinations as I minus 126.29 = 1.574 times H, while for
soy bean oil the corresponding relation is I minus 126.19 >
12 times H. Formulae are deduced from these relations by
means of which the linseed oil content of a mixture may be
determined from the values I and H within moderate limits,
provided marine animal oils are not present. Address: Delft,
Netherlands.

900. Washington Post. 1926. Agricultural costs. May 18. p.
6.
• Summary: Makers of cottonseed oil, peanut oil and soya
bean oil plan to test the question of whether agricultural costs
shall be included in the total cost of a domestic commodity
as compared with a similar and competing imported
commodity. The difference in the cost of manufacture “here
and abroad is supposed to be the true measure of an adequate
protective tariff.”
The opposing forces on this issue are expected to be the
soap manufacturers (who want inexpensive raw materials)
and the vegetable oil makers (who contend that the oils they
produce are their ﬁnished products and should be adequately
protected). The vegetable oil makers are opposed to any
reduction of the duty on vegetable oils.

904. Williams, C.B. 1926. Producing soybean seed for the
oil mills. Proceedings of the American Soybean Association
1:137-45. Seventh annual ﬁeld meeting. Held 9-12 Aug. in
Mississippi.
• Summary: “According to the most reliable information
available, the total acreage in soybeans in the United States,
on an average, for the years 1922, 1923, and 1924 was
utilized primarily 28% for seed, 46% for hay, and 26% for
grazing. In the older producing states, like North Carolina,
this crop for the same three years was used primarily 47%
for seed, 29% for hay, and 24% for grazing...
“During the past season, something like 200,000 bushels
of soybeans have been bought and presumably crushed by a
few cotton oil mills in eastern North Carolina...
“At the present time, soybean oil is used in this country
chieﬂy in the manufacture of soaps, varnishes, paints,
enamels, linoleums, and water-prooﬁng materials. It has
entered, also, to some extent in the manufacture of edible
salad oil and butter substitutes... The untreated oil may
replace linseed oil completely, with quite satisfactory results,
in the manufacture of soft soaps; but it can only partially take
the place of cottonseed oil in making hard soaps...
“Based upon statistics for 1924, soybeans produce the
largest amount of oil (86 lb) per acre of the three major
oil-producing crops grown in the United States.” Note: The
other two crops are cotton and ﬂax. Address: North Carolina
Agric. Exp. Station.

901. Carrière, J.F. 1926. Het aantoonen van lijnolie in
sojaolie [Detection of linseed oil in soy bean oil]. Chemisch
Weekblad 23(24):274-279. June 12. Whole No. 1185. (Chem.
Abst. 23:274-79). [1 ref. Dut]
• Summary: While the iodine value or the hexabromide
number alone may not be sufﬁcient, a consideration of the
2 together will serve for the detection of linseed oil in soy
bean oil. The hexabromide number is best determined on the
oil itself, not on the free fatty acids, and a suitable procedure
is described. For linseed oils the relation between the iodine
value, I, and the hexabromide number H, is given from many

902. Pfahler, H. 1926. Beitrag zur Kenntnis der
Poymerisation fetter Oele [Polymerization of fatty oils].
Chemische Umschau auf dem Gebiete der Fette, Oele,
Wachse und Harze 33(15):173-76. July 21. (Chem. Abst.
20:3355). [4 ref. Ger]
• Summary: Contents: Introduction. Investigations of soy
oil and diesel oil. Investigations of linseed oil and diesel oil.
Address: [Germany].
903. Venturi, R. 1926. La soia, come materia prima nella
fabbricazione di importanti prodotti terapeutici ed industriali
[The soybean as a raw material for the manufacture of
important therapeutic and industrial products]. Bollettino
Chimico Farmaceutico (Milano) 65(16):480-85. Aug. 30.
(Chem. Abst. 20:3773). [Ita]*
• Summary: An analysis of the various plant parts of the
soybean and their adaptation to use as food, medicinal,
technical and industrial products.
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905. Horvath, A.A. 1926. The soybean as human food.
Chinese Economic Monthly 3(9):392-400. Sept. [Eng]
• Summary: Contents: Introduction. 1. General ingredients
[composition] of the various Manchurian beans. 2.
Composition of some Japanese soybeans and of the common
American varieties. 3. Value of the soybean as food.
Introduction: “The soybean is a plant of very early
cultivation in China. Its use dates back to the beginning of
China’s agricultural age under the Emperor Shen Nung. It
is mentioned in the Ben Tsao Gang Mu [Pen-ts’ao kangmu], the ancient materia medica, written by Shen Nung
himself in the year 2838 B.C. The celebrated dictionary of
Sui Sham describes the plant under the name of tchouan. In
another ancient dictionary, the Kouang-ia [Guangya, 230
AD], dating from the time of the Han dynasty, the soybean is
called ta-teou [dadou], or grand pea, and also sou. It seems
very probable that the names soi, soy, soya, and soja are all
derived from the ancient Chinese name sou.
Note 1. This brief history of the soybean in China
(above) is largely borrowed from Piper and Morse. 1923. The
Soybean. p. 36-37.
In numerous ancient books the philosopher Hamintze
[Lord Liu An of Huai-nan], a prince of the Han dynasty,
is given as the inventor of soybean curd. The soybean
and the soybean curd (tofu) are mentioned in many of the
ancient Chinese poems, as for example in the rhymes of the
great poet Sou, of the 2nd century: ‘The tender jade* gets
perfumed by it in the kettle’ and ‘to boil the pea to milk and
the seed to butter’ (Li Yu-ying et Grandvoinnet).” (Footnote:
*”The poet emphasizes the resemblance of the fresh tofu
with jade.”)
“In 1921 China produced 80 per cent of the world’s
soybean production, 70 per cent of the latter being harvested
in Manchuria. The 1921 crop of soybean in Manchuria was
approximately 4,500,000 tons. The total acreage of soybean
in the three provinces was 8,000,000 acres, covering 25 per
cent of the total cultivated area.”
In the section titled “General ingredients of the various
Manchurian beans,” four long tables give the nutritional
composition of some of the roughly 500 different varieties
of Manchurian soybeans, including black soybeans. The
Chinese names of the varieties are given. Most of the
analyses were conducted by the South Manchuria Railway
Co. Table 1 gives the names (all are Chinese names),
composition (water, fats, and protein) of 26 Chinese soybean
varieties. The averages are: Water 8.60%. Fatty substance
19.90%. Protein 42.84%.
Table II gives the composition of 15 soybeans grouped
by color, including the Chinese name, place of production,
water, protein, fat, carbohydrates, ﬁbrous tissue, “ashy
substance,” and analyst (incl. Fengtien Experimental Farm,
Mantetsu Experimental Farm, and Mantetsu Central Exp.
Farm). “Generally speaking, yellow beans are richest in

protein and fat, especially the latter, then comes green beans
with black beans last.
In Table III the “Kung Chu Ling Experimental Station
classiﬁed the different kinds of yellow soybeans produced
in Manchuria by the colours of navel [hilum] and compared
their chemical composition. No signiﬁcant differences were
found. Table IV shows the composition of mixed soybeans
stored in Manchuria during 1919 and 1920. A Manchurian
grading system is described based on ﬁve factors: Shape
and size (15 points), weight of 1 sho (10 points), lustre (15
points), dryness (25 points), purity (cleanness) (30 points).
Soybeans receiving a score of 90-100 points are graded as
a Special Class, those with 80-90 points as First Class, and
those with 70-80 points as Second Class (Nakao and Usami).
This table shows the average composition to be: water 8.5%,
fatty substance 18%, protein 40%, soluble non-nitrogenous
substance and ﬁbrous tissue 28%, ashy substance 5.5%. The
higher grades contain more oil and protein.
In the section titled “Composition of some Japanese
soybeans and of the common American varieties,” table V
(p. 397) gives the composition of four leading Hokkaido
soybeans: Tsuru-no-Ko, Kanro, Yoshi-Oka, and Oh-Ya-Gi.
The water content averages 16.47%, the protein content
ranges from 39.34 to 36.86% (average 37.62%), and the fat
content ranges from 19.08 to 17.86% (average 18.66%).
Table VI gives the composition of six leading American
soybean varieties: Mammoth, Ito San, Haberlandt, Guelph,
Midwest, and Kingston. The water content averages 7.74%,
the protein content ranges from 36.59 to 32.99% (average
35.00%), and the fat content ranges from 22.72 to 18.96%
(average 20.37). Note that the Hokkaido soybeans contain
more than twice as much moisture, 7% more protein, and
only 91.6% as much fat.
The section titled “The value of the soybean as food,”
states: “One of the certain evidences that the soybean is
making god headway in the Occident is the fact that about 10
years ago [during World War I] the French army replaced a
large portion of the meat powder in the army ration pottage
by soybean products, and has used it in several forms as
part of the regular ration. Germany and Austria also tried
to compensate the poor protein diet of their army and
population during the Great War by using soybean products.”
“The soybean contains a double amount of the protein
and of calories present in beefsteak. Therefore, in Peking,
where the retail price for soybean in 1925 averaged 4 cents
(Mex.) per one pound, half of a pound, costing 2 cents,
may provide for an adult the necessary protein minimum,
which otherwise would have to be purchased in the form
of one pound of meat, costing at least 20 cents. According
to Li Yu-ying, author of the well-known monograph (in
French), ‘Le Soya,’ and now connected with the Kai Cheng
Bean Products Company in Peking, the market prices for an
equivalent of 100 calories in soybean were, in Paris in 1912,
thirty times cheaper than for the same 100 calories in beef.”
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In Germany, Ehrhorn (a well-known soybean food specialist,
formerly of the Aguma factories in Harburg, Germany)
calculates that 500,000 tons of soybean residue [meal and
cake] are available every year. Soybean protein in Germany
is now 25 times cheaper than beef protein. In China, where
undernutrition is found on a large scale and famine is a
common occurrence, soybean cake is used mainly as a
fertiliser for rice ﬁelds and sugar plantations–rather than
as a low cost source of protein. Numerous famine relief
committees in China “have come to the conclusion that one
key to the famine relief problem in China is to stop the waste
of precious soybean cake for fertiliser.” Note 2. This is the
earliest English-language document seen (Nov. 2002) that
uses the word “undernutrition.”
Reprinted in 1927 as part of an 86-page monograph
titled “The Soybean as Human Food” (Peking, China).
Note 3. This is the earliest document seen (May 2011) in
which Dr. Horvath gives his title as “M.D.
Note 4. This is the earliest document seen (June 2013)
that mentions the soybean variety Kanro, or any other largeseeded variety–but only outside the United States. Address:
M.D., Peking Union Medical College, China.
906. Hale, William J. 1926. Farming must become a
chemical industry: Development of co-products will
solve present agricultural crisis. Dearborn Independent
(Michigan). Oct. 2. p. 4-5, 24-26.
• Summary: William J. Hale, in his 1939 book Farmward
March: Chemurgy Takes Command, notes (p. 43) that this
article “met with rejection on the part of a half-dozen or
more magazine editors before Mr. William J. Cameron,
of the Ford Motor Company, then editor of the Dearborn
Independent, could telegraph the author of his hearty
acceptance of the article for early publication.”
The article describes a new way of using agricultural
products by organic chemistry, of organizing individual
farms around “agricenters” run by experts, and of growing
new crops with new uses. “Of greatest interest in the last
few years is the development of the soy bean industry. This
bean is distinctly rich in nitrogen. Soy bean oil is used for
making lard and butter substitutes, for soaps and for edible
oil. It is also used in the making of water-prooﬁng materials,
enamels, varnishes, and printing inks. The oil cake is an
excellent stock food and ﬁnds use further in the manufacture
of a ﬂour for man’s consumption and for special food for
invalids and infants.”
David E. Wright, in his article on the Farm Chemurgic
Movement and the USDA (Agricultural History. 1993.
Winter. p. 40) states: “It is possible to date Chemurgy’s
public beginnings rather precisely to two publications that
appeared in October 1926.” This is the ﬁrst of the two
publications mentioned. Wright notes: “In his article Hale
explained how to yoke agriculture to the chemical industry
and listed the kinds of new products that would result. Since

he was then serving as Chair of Chemistry and Chemical
Technology Division of the National Research Council,
his ideas received a fairly broad and sympathetic hearing,
although they failed to stimulate concerted action either at
the USDA or in the chemical industry.”
Prof. Wright further states that Hale’s 1926 article “did
not immediately ﬁre the imagination of the nation’s editors.
It was, as Hale put it dryly, ‘rejected by all of the leading
magazines of the country.’ Finally Hale sent the manuscript
to William J. Cameron, editor of Henry Ford’s Dearborn
Independent, where it was accepted (“Waste not, want not:
The Michigan roots of the Farm Chemurgic Movement.”
1989. Michigan History. Sept/Oct. p. 32-38).
Note 1. This is the earliest document seen (Oct. 2017)
that clearly discusses what later came to be called chemurgy.
Note 2. This is the earliest document seen (June 2011)
that discusses chemurgy in connection with soy. The word
“soy bean” is mentioned, but the word “chemurgy” is not.
Note 3. This is the earliest document seen (Nov.
2015) connecting Henry Ford (who owned the Dearborn
Independent newspaper) with what was later called
chemurgy.
Note 4. Dearborn, is a city in Wayne County,
southeastern Michigan, 10 miles west of Detroit. Address:
Chairman, Div. of Chemistry and Chemical Technology,
National Research Council.
907. Beaufour, Henri. 1926. Process of extraction of
albumino-caseins of vegetable origin and the separation of
these albumens from amylaceous matters. British Patent
260,242. Application date (in UK): 12 Oct. 1926. 2 p.
Complete accepted: 12 May 1927. Convention date (France):
23 Oct. 1925.
• Summary: “The said invention consists essentially in the
treatment of cereals or their germs, or of oleaginous grain
or seeds from which the oil has been optionally removed,
soya, arachides such as leguminous grain or seeds oil nuts
or the like in a suitably ground state, or their oil cake, by
means of a solution (of the proper strength) of a chloride of
the alkalies, alkaline earths or earths, or of a mixture of such
chlorides.” Address: 44, rue de la Manufacture Nationale,
Beauvais (Oise), France.
908. McMillen, Wheeler. 1926. Do we need this foundation?
Farm & Fireside. Oct. p. 6.
• Summary: “The stomachs of the world hold only so much;
the consumption of industrial products has no limit.
“Industrial uses for farm products, adequately
developed, would extend immeasurably our agricultural
markets.
“The commercial manufacture of paper from straw and
cornstalks, or alcohol from fruit and vegetable wastes, and
of chemicals from by-products of the soil, has long been
held out as promise to farmers. The predictions are slow
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to materialize. One’s questions are usually answered with
a statement that, while chemistry has accomplished these
things, commercial production is not yet practicable or
proﬁtable.
“Here is a big want in a vast ﬁeld for study to which
existing agencies seem not to be equal. The situation might
well be met by the creation of a well-endowed foundation
with income sufﬁcient to employ scientists competent to ﬁnd
and remove the obstacles that now prevent the proﬁtable
utilization of farm waste products.
“With agriculture’s needs for wider markets so acute it
is time ways were found to go ahead and make commercial
production proﬁtable. Possibly no sufﬁcient incentive now
exists for competent individuals to follow through with the
necessary additional research. In some cases more research
may be needed less than business encouragement.
“Farm & Fireside believes that if a survey of the facts
reveals that a foundation could meet this need money for the
endowment can be found. Nor would all of it have to come
from the usual sources of philanthropy; farmers themselves
would contribute according to their means in order to show
their approval.”
Note: David E. Wright, in his article on the Farm
Chemurgic Movement and the USDA (Agricultural History.
1993. Winter. p. 40) states: “It is possible to date Chemurgy’s
public beginnings rather precisely to two publications that
appeared in October 1926.” This is the second of the two
publications mentioned.
909. South Manchuria Railway Co. 1926. Soya beans in
Manchuria. Dairen: SMRC Agricultural Ofﬁce. 40 p. Nov. 26
cm. [Eng]
• Summary: Contents: 1. How Manchurian beans are
produced: Soybean production in the world (Japan,
Chosen {Korea}, Manchuria, China proper, United
States), bean cultivation in Manchuria (how production
has been increased, Manchuria suited for bean production
{meteorological peculiarities, Manchurian soil and bean
cultivation, local adaptability}). 2. World-wide demand for
Manchurian beans: Supply and demand in Manchuria, bean
demand in destination countries (demands in Japan, in China
proper, in Java {Dutch East Indies}, in European countries).
3. Uses of beans: Introduction (gives uses as food, cattle
feed, and fertilizer, and uses for the oil), general uses of
beans (beans, bean oil, bean cake, food), value of beans as
food (from general constituents, food value of beans from
new dietetic point of view, conclusion), uses of bean oil
(properties of bean oil, miscellaneous uses of bean oil {direct
uses (native), reﬁned bean oil for table use, substitute for
lard, substitute for butter, paint solvent, soap, glycerine and
fatty acid, candles, water proof, substitute for petroleum,
substitute for India Rubber, etc.}), uses of bean cake (as
fertilizer, bean cake as cattle feed, bean powder [probably
defatted soybean ﬂour] made from bean cake & its uses,

“soy” made from bean residuum, “Aji-no-moto” made
from bean residuum, water-paint made {Solite, invented
by Mr. T. Suzuki and manufactured and sold by the Dairen
Solite & Co. until several years ago}, protein products
made from bean residuum {such as paper sizing, celluloid
substitutes, and Satolite [soybean plastic]}). 4. Bean milling
in Manchuria: History of development, oil milling processes
(expressing process, by process of operation, by kinds of
expressing devices, by chemical / benzine extraction at
Honen Bean Mill, Dairen), advantages & disadvantages
of different processes (wedge, screw, & hydraulic systems
compared; round cake, plate cake, & extraction system
compared {advantages & disadvantages of extraction system,
advantages & disadvantages of bean plate, advantages &
disadvantages of hydraulic pressure system}), bean mills in
Manchuria.
5. Accumulation & distribution of beans, bean cake
& oil: Produce movements in South Manchuria, produce
movements in North Manchuria. 6. Business in Manchurian
produce: Business on the Exchange (Japanese Exchanges,
Chinese Exchanges), business outside the Exchanges (spot
deals in beans {river beans, market beans, osier bin beans,
train beans}, by forward contract {by future contract,
business in the green ﬁeld, by speculation}, business in bean
cake & oil).
7. Export staple produce: Staple produce in Manchurian
trade, exports of staple produce in South & North Manchuria
compared, position of custom houses in Manchuria
concerning export of staple produce.
In Chapter 4, “Bean milling in Manchuria,” section
1 titled “History of development” states: The [soya]
Bean milling industry was established in China a few
hundred years ago. In Manchuria, hemp oil mills used to
be practically all that existed up until about 60 years ago
[i.e., until about 1866]. Around Tiehling and Changchun,
which were important [soya] bean markets, the process for
expressing oil from hempseed was applied to Beans with
excellent results; this was the origin of the bean milling
industry in Manchuria. As the demand for bean oil kept
rising, hempseed oil found its uses gradually reduced, and in
time the term “oil mill” came to refer to a bean oil factory.
At that time, the object of the mills lay chieﬂy in producing
Bean Oil; Bean Cake was regarded as a by-product, good
only for cattle feed. Most of the demand was local and the
milling process was primitive and on a small scale, often
conducted by hand or by means of a donkey.
Phase II: The Sino-Japanese War (1894-1895) marked
the start of Bean Cake exports to Japan. As its fertilizing
value came to be recognized, demand for to Japan expanded
rapidly. Starting at this time, Bean Cake came to be seen as
the main product and Bean Oil as the by-product.
Phase III: In recent years, with the worldwide shortage
of oils and fats, Manchurian Bean Oil has come to be
exported worldwide; exports to the West have begun and

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 423
increased dramatically. Demand reached its zenith during the
Great War [World War I].
Photos show: Seed-bean ﬁeld (Agricultural Experiment
Station, Kungchuling). Soya beans in pods. Sowing of seed
beans. Bean plant in harvesting season. Weeding in bean
ﬁeld. Beans being threshed in farm-yard. Beans harvested
& carted away. Beans stored in Osier Bins in the yard of the
local merchant. Bean carts wending their way the Market in
the Interior. Old screw patterned presses in Manchuria. Hills
of bags of beans in Changchun Station Yard. Train loads
of bean cake to be shunted to quay of shipment. Hydraulic
pressure system in Manchuria.
The section titled “’Aji-no-moto’ made from bean
residuum” (p. 17) states: “In the amino acid that constitutes
[soy] bean protein is contained much glutamic acid that
serves as the chief source of ‘ajinomoto,’ a very popular
ﬂavor at Japanese table. Thus, by decomposing the
constituents of bean residuum [defatted soybean meal],
the manufacture of glutamic acid soda will be easily
accomplished.” Note: This is the earliest document seen
(Jan. 2014) concerning “aji-no-moto” / “ajinomoto” (monosodium-glutamate) made from soybeans.
910. Ditmar, Rudolf. 1926. Die Bedeutung des
Sojabohnenoels als Dehnungserhoeher und als Plastikator
fuer die Herstellung von Kaltvulkanisaten [The importance
of soy oil for increasing elongation and as a plasticizing
agent in the production of cold-vulcanized rubber]. GummiZeitung 41(10):535-36. Dec. 3. (Chem. Abst. 21:671). [6 ref.
Ger]
• Summary: Discusses the importance of soybean oil as
an agent for increasing the elongation and as a plasticizing
agent in the production of cold-vulcanized rubber. Address:
Graz [capital of Styria, Austria].
911. Cascelli, Giovanni. 1926. Il latte di soja nella tecnica
batteriologica in sostituzione del latte animale [Soymilk in
bacteriological techniques as a substitute for animal milks].
Clinica Medica Italiana (La) 57(6):559-65. Nov/Dec. [7 ref.
Ita]
• Summary: Soymilk can be substituted for animal milks
with good results for the preparation of culture media.
Bacteria grow well in it at 37ºC, and one can study their
coagulation. The bacterium coli coagulates soymilk always
and clearly at 37ºC and after 24 hours of inoculation.
Address: Dr., R. Universita di Napoli. Istituto Pareggiato di
Diagnostica Medica, Italy.
912. Stutz, George F.A. 1926. Some effects of ultra-violet
light on paint vehicles. J. of Industrial and Engineering
Chemistry 18(12):1235-38. Dec. [6 ref]
• Summary: Page 1237: A series of graphs (“Curve 6”)
shows “Change in absorption shown by raw soy bean
oil after exposure to ultra-violet light in presence of

oxygen.” Address: The New Jersey Zinc Co., Palmerton,
Pennsylvania.
913. Cambel, Donald L. 1926. Casein-furfural plastics. BSc
thesis, Iowa State College. *
Address: Iowa State College, Ames, Iowa.
914. Elsdon, G.D. 1926. The chemistry and examination of
edible oils and fats, their substitutes and adulterants. London:
Ernest Benn, Ltd. 521 p. See p. 188-95. Chap. XI, Soya Bean
Oil. Also p. 98, 150. [14 ref]
• Summary: Contains quotations from various writers on
the uses of the plant (M. Toch), the commercial uses and
methods for obtaining oil and protein (Satow), chemical
composition of the oil, composition of hydrogenated oil, and
the nature of “soy” and “saké” oils and of soybean miso oil.
Additional references are grouped at the end of the article.
Many of the references in the article are from the Journal
of the Society of Chemical Industry. Address: Lancashire
County Analyst, England.
915. Fritz, Felix. 1926. Die Herstellung und Verwendung
oxydierter und polymerisierter fetter Oele [The manufacture
and utilization of oxidized and polymerized fatty oils]. In:
Leo Ubbelohde, F. Goldschmidt, & M. Hartmann, eds. 1926.
Handbuch der Chemie und Technologie der Oele und Fette:
Chemie, Analyse, Gewinnung und Verarbeitung der Oele,
Wachse und Harze. IV. Band [Handbook of the Chemistry
and Technology of Oils and Fats: Chemistry, Analysis,
Extraction, and Processing of Oils, Fats, Waxes, and Resins.
Vol. 4]. Leipzig, Germany: Verlag von S. Hirzel. xiii + 798 p.
See p. 122-92. [ soy ref. Ger]
• Summary: Soybean oil, which is mentioned on pages
124 and 171, has been used to make varnish and linoleum.
Address: Bedburg (Erft) [Rhine-Erft-Kreis, North RhineWestphalia, Germany].
916. Mallory, Walter H. 1926. China: Land of famine.
American Geographical Society, Special Publication No. 6.
199 p. See p. 112-14. Foreword by Dr. John H. Finley.
• Summary: “A striking example of the introduction and
utilization of new crops may be seen in the case of the
soy bean. Until recent years, beans and bean products
have not occupied a place of importance in commerce,
although they have been used as an article of food by the
Chinese for centuries past. It is chieﬂy due to experiments
of the Japanese that the value of the by-products has been
established... Modern Manchuria may be said to have
been built on the soy bean.” Discusses the merits of soy
ﬂour, and the work on its behalf of Dr. A.A. Horvath of the
Peking Union Medical College, and by Dr. L. Berczeller,
the Hungarian food physiologist. Address: Secretary, China
International Famine Relief Commission.
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917. Saito, Akio. 1926. [Chronology of soybeans in Japan,
1900 to 1926, last half of the Meiji period and all of the
Taisho period] (Document part). In: Akio Saito. 1985. Daizu
Geppo (Soybean Monthly News). Feb. p. 12-14. [Jap]
• Summary: 1901–Crushing of soybeans starts in Japan.
Owada Seisakusho of Tsuruga, Fukui prefecture, Japan,
starts making soy oil and soybean cakes using the press
method (assaku-ho).
1901–Nakahara Kota is issued a patent on his process
for making dried-frozen tofu indoors in a freezer (jinko
kôri-dofu). This makes it possible to produce a good-quality
product year round. This year there are 453 makers of
dried-frozen tofu in Nagano. Nagano prefecture encouraged
production of this product during the Russo-Japanese War as
a side home industry.
1901–Soybean production in Japan reaches 525,000
tonnes, topping 500,000 tonnes for the ﬁrst time.
1905–After Japan’s victory in the Russo-Japanese War,
it is said that maybe, because of the victorious mood, tofu
makers start to blow a horn while selling tofu.
1905–At about this time, soybean cake (daizu kasu)
passes ﬁsh cake to become the main fertilizer for crops in
Japan.
1905–Shin Sawamura (lived 1865-1931) discovers the
main natto bacteria and names it Bacillus natto Sawamura.
1906–Neda Tadamasa of Akita prefecture develops a
new type of soybean. Named the Akita, it is a cross between
Shirosaya and Itoi’s Ani.
1907 March–Nisshin Mamekasu is founded (initial
capitalization is 3,000,000 yen). The next year its soybean
crushing plant in Dairen, Manchuria, starts to operate. In
1918 the company merged with Matsushita Mamekasu to
become Nisshin Seiyu K.K.
1908–At about this time the retail price of tofu in Tokyo
is 1 sen. The average cake of tofu weighs over 100 monme (1
monme = 3.7656 gm or 0.1325 oz), so over 376 gm. In 1982
the average price of tofu is 100 yen per cake and the average
cake weighs 300 gm.
1914–The Mogi Saheiji family in Noda starts to sell
shoyu in 1-sho bottles (1 sho = 1.805 liters or 3.81 pints).
Before this time a ceramic sake bottle (tokkuri) was used.
1914–Yamada Hikozaburo of Nagano prefecture
succeeds in making dried-frozen tofu (Koya-dofu) for the
ﬁrst time in the Shimi-dofu area.
1915–From this year until 1919, the soybean oil industry
in Japan is in a period of prosperity. In 1914 Japan produces
7,105 tonnes of soy oil and 92,325 tonnes of soybean
cake. Just 5 years later, in 1919, these ﬁgures have risen
to 30,658 tonnes of soy oil and 353,288 tonnes of soybean
cake. Soybean cake becomes very widely used in Japanese
agriculture.
1918–The mayor of Tokyo, Tajiri Inataro, recommends
that people eat low-fat soybean cake cooked with rice
(mamekasu meshi) to protect themselves from the rapidly

increasing price of rice; he himself eats this dish every day.
Hiroetsu? Takako (a woman educator, lived 1867-1949)
cooked soybean cake and rice (mamekasu gohan). Dr.
Saei Tadasuke (1876-1959, a nutritionist) introduces an
inexpensive meal (it costs 3 sen 5 rin for 5 people) using tofu
and ﬁsh bones for breakfast and dinner at the Inexpensive
But Nutritional Cookery Seminar (Eiyo Anka Ryori
Koshukai). This year 30-50% of Japanese don’t have enough
to eat. The demand for beef tendons and okara increases. The
price of high-quality meat increases faster than the price of
tofu.
1919–Artiﬁcially cultured pure-culture natto starts to
be used. Hanzawa Jun of Hokkaido University (1879-1972),
using this method, invents a new “Sanitary Natto Container”
(Eisei Natto Yoki) made of thin slabs of wood (kyogi). He
also founds the “Natto Container Improvement Association”
(Natto Yoki Kairyo-kai)
1919–Soybean production in Japan reaches 502,200
tonnes, and soybean imports rise to 168,000 tonnes.
Production of soybean oil reaches 8,853,600 gallons or
33,573,000 liters, equal to that of rapeseed oil.
1919–A machine or kit for making tofu or soymilk
easily at home (kateiyo tonyu-ki) is marketed.
1920–Soybean production in Japan reaches a record
559,000 tonnes.
1920–Tsugano Akisaburo of Tokyo invents a quick
method for fermenting shoyu (shoyu sokujo-ho). By adding
salt water to soybean koji to make moromi, he is able to
make shoyu in less than 10 days.
1922 April–The oil production department of Suzuki
Shokai [which went bankrupt in 1922] becomes independent
and founds Hohnen Oil Co., Ltd. (Hohnen Seiyu).
1923 Sept.–The Great Kanto / Tokyo Earthquake (Kanto
Daishinsai) strikes. 70% of the miso factories in the area are
burned down, causing a shortage of miso. But miso makers
in other parts of Japan use this opportunity to ship their miso
to Tokyo, and the people of Tokyo come to realize the good
taste of miso made elsewhere in Japan.
1924–Kodama Shizutoshi? (or Shintaro) invents another
quick method for fermenting shoyu (shoyu sokujo-ho) using
acid or alkali to hydrolyze soybeans or soybean cake to make
shoyu.
Note: This is the earliest document seen (April 2001)
that mentions shoyu made by acid hydrolysis. Address:
Norin Suisansho, Tokei Johobu, Norin Tokeika Kacho Hosa.
918. Southcombe, James Edward. 1926. Chemistry of the oil
industries. 2nd ed. Revised and enlarged. New York, Toronto
and London: D. Van Nostrand Co., Inc. xiii + 224 p. See p.
115, 127. Illust. Index. 23 cm. Series: Outlines of Industrial
Chemistry. 1st edition 1913. [25* ref]
• Summary: In Chapter 7, titled “Composition and properties
of the individual oils and fats of commercial importance,”
the ﬁrst section is “Vegetable fats and oils. It is divided into
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non-drying, semi-drying, and drying oils. The best-known
non-drying oils are olive, olive kernel, arachis or earthnut
(p. 121-22), and castor oils. The semi-drying oils which ﬁnd
industrial application are cottonseed, sesamé, soya bean and
rape oils.
Soya bean oil (p. 127): In Europe, this oil has
been successfully obtained by expression or extraction
with solvents; the result is a reddish colored oil with a
characteristic odor. Although introduced only recently to
the European market, soya oil has found wide and varied
application in the making of boiled oils and soaps.
A table gives physical and chemical constants based
on published analyses: Speciﬁc gravity at 15ºC: 924 to 927.
Solidifying point 8 to 15ºC. Saponiﬁcation value: 190.6 to
192.9. Iodine value: 121.3 to 125.2. Address: M.Sc., Chief
chemist of the Henry Wells Oil Co., Salford [England];
Lecturer on oils and fats, Royal Salford Technical Inst.,
Birkenhead.
919. United States Tariff Commission. 1926. Certain
vegetable oils. I. Costs of production. II. Economic study of
the trade in and the prices and interchangeability of oils and
fats. Washington, DC: U.S. Government Printing Ofﬁce. 174
p. See Part I, p. 55-71, 77; Part II, p. 114-17, 138-40, 159-61.
Tables. Diagrams. 31 cm. [6 ref]
• Summary: This document gives the best picture of the
soy oil industry and market in the U.S. and worldwide
up to this time. Part 1. Costs of production, Section 4,
titled “Soya-bean oil” (p. 55) has the following contents:
Rates of duty. Uses. Raw material and its sources: Foreign
production, domestic production. Joint products. Domestic
production and consumption: History, production statistics,
geographic distribution of mills, domestic consumption.
Imports. Principal competing country (Manchuria).
Exports of domestic and foreign oil. Foreign production
and consumption: Production (China [Manchuria], Japan,
Europe), consumption. Costs of production: United States
(proportion of the industry covered, cost data by companies,
shipping charges), China (Manchuria; Introduction,
veriﬁcation of cost data, Dairen, shipping charges from
Dairen to the U.S., Harbin, Newchwang, Antung), Japan,
Great Britain, comparison of these cost data.
The Act of 1921, an emergency tariff that went into
effect on 28 May 1921, placed the ﬁrst tariff on soya-bean
oil, at the rate of 20 cents per gallon (2.67 cents per pound).
The Act of 1922 (which went into effect on 22 Sept. 1922)
reduced this slightly to 18.75 cents per gallon (2.5 cents per
pound). “For a number of years prior to 1921 soya-bean oil
was used in the United States chieﬂy in the manufacture
of soaps, and to a lesser extent in paint, varnish, and lard
compounds... Since 1921 the domestic consumption of soyabean oil has been chieﬂy in the manufacture of paints and
varnishes and in foundry core oils. In lesser quantities it ﬁnds
use in the manufacture of linoleum and of printing inks” (p.

55)

“Foreign production.–Chinese ofﬁcial statistics estimate
that the area under soya beans in the whole of China in recent
years has been 12 million acres (Chinese Economic Monthly,
June 1924). Generally accepted show that China produces
about 80 per cent of the world’s production of [soya] beans,
or from 3 to 4 short tons annually, of which Manchuria
produces from 2 to 3 million tons. Japan and Chosen [Korea]
grow the beans in about equal quantities, each producing
approximately 600,000 tons per year or about 15 per cent of
China’s production. Some soya beans are grown in Central
European countries, but there, as in the United States, they
are used mainly for forage. Japan, Chosen, and the interior of
China consume practically all of the beans they produce, but
Manchuria, which is less densely populated, exports in the
raw state or as manufactured products about 60 percent of its
production. It is from Manchuria that the other nations of the
world obtain their supply for crushing.
“Domestic production [USA].–The domestic soya
bean crop is grown primarily for forage. The chief States
harvesting soya beans in 1923 and 1924 were North
Carolina, with 2,675,000 and 2,560,000 bushels, Illinois,
with 1,722,000 and 1,548,000 bushels, and Indiana, with
790,000 and 650,000 bushels, respectively. Sixteen other
States, of which Ohio and Missouri were the most important,
produced soya beans in much smaller quantities... The total
harvest in the United States was 8,944,000 bushels (268,320
short tons) in 1923 and 9,567,000 bushels (287,010 short
tons) in 1924. Only about 20 per cent of the acreage planted
is harvested, and of the quantity harvested less than 2 per
cent is crushed for oil. This is because the seed necessary for
the next crop of beans requires nearly all the beans that are
harvested” (p. 55).
Note: This is the earliest document seen (Jan. 2005) that
gives total soybean production or area statistics worldwide.
However the information lacks detail, except for the USA.
Table 82 (p. 56) shows that the amount of soya beans
crushed in the U.S. increased from 2,978 tons in 1922
(1.70% of the total soya beans harvested), to 3,724 tons in
1924 (1.3% of the total). Imported soya beans were ﬁrst
crushed in about 1910 on the Paciﬁc Coast.
Table 83 (p. 57) shows that production of crude soyabean oil in the U.S. rose from 751,108 lb in 1922, to to
1,404,035 lb in 1923, to 950,437 lb in 1924, to 1,406,112 lb
in 1925. “Domestic production has at all times been small
compared with imports. In 1923 the domestic output was 4
per cent of imports; in 1924 and 1925 about 8.5 per cent.”
The soy oil tariff of 1921 led to a rapid increase
in soybean crushing in the U.S. “The commission’s
investigators interviewed the managers of eight domestic oil
mills–all that had produced soya-bean oil since 1921. Four
of these mills were located in Illinois, three in Indiana, and
one in North Carolina. Of these, two had used the benzine
extraction process and after extracting a few tons of beans
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had closed down because of mechanical difﬁculties, high
cost of operation, and high cost of beans. Nearly all the other
mills used Anderson expellers, although a few of them used
hydraulic presses.”
Table 86 (p. 58) shows imports of soya-bean oil into
the U.S. by countries, 1918-1925. In 1918, the peak year for
imports (335,984,143 lb), 68.7% came from the Kwantung
Leased Territory (principally from Dairen on the southern
tip of the Liaotung Peninsula in South Manchuria), 27.2%
came from Japan, and 4.0% came from other parts of China.
In Japan 19 mills are known to be crushing soya beans. Their
production of soya-bean oil in 1922 was 44,714,000 pounds.
Table 88 shows imports of soya beans into Germany,
United Kingdom, Denmark, and Holland 1919-1925. In
1925 Germany was by far the largest importer (370,585 short
tons), followed by the UK (181,420), Denmark (121,389),
and Holland (39,301).
Part I, Section 5, titled “Interest on capital invested in
crushing vegetable oils,” has a passage on soya-bean oil
which gives that information for 1924.
Part 2. Economic Study of the Trade in and Prices and
Interchangeability of Oils and Fats, includes references to
the domestic production of soybean oil, net imports of oils,
including soybean oil, into the United States 1910-1924;
and 1916-1924; international supply and consumption
of soybeans and soybean oil; price changes of soybean
oil and beans; statistics of these price changes. The
Interchangeability of Oils and Fats in Consuming Industries
has scattered references to soybean oil, and a special section
on soybean oil giving data received from questionnaires on
the interchangeability of oils and fats.
This is the earliest document stating that soy oil, itself, is
used in printing inks. Address: Washington, DC.
920. Wagner, Wilhelm. 1926. Die chinesische Landwirtschaft
[Chinese agriculture]. Berlin: Paul Parey. xv + 668 p. See p.
311-20. Illust. No index. 25 cm. [214 ref. Ger]
• Summary: The section on legumes contains a long
subsection on the soybean (p. 311-20). Contents:
Distribution in China. Types and varieties of soybeans.
Chemical composition. Techniques of soybean cultivation.
Utilization of soybeans: Chiang (djang; Bohnensauce [like
soft miso]), soy sauce (djang-yo or djang-yu), and tofu
(dou-fu; Bohnenkäse), ﬁrm tofu (dou-fu-gan; getrocknete
Bohnenkäsekeks), yuba (dou-fu-pi; Bohnenkäsehaut), frozen
tofu (dung-dou-fu; gefrorener Bohnenkäse), smooth soymilk
curds (dou-fu-nao; Bohnenkäsegehirn), soy sauce residue
(djang-yu-dscha; Rueckstände der djang-yu), tofu residue
(dou-fu-dscha; Rueckstände der dou-fu; [okara]), soybean
oil (dou-yu; Bohnenöl), soybean cake or meal (dou-bing;
Bohnenkuchen; the latter two in northeast China). The
section on oilseed cakes as fertilizers mentions soybean cake
(p. 230). Soybeans are also mentioned as a summer crop in
rotation with millets (p. 305).

The section on legumes also discusses (p. 320-21) peas
(Die Wintererbse, Pisum sativum L., Wan-dou), broad beans
(Die Pferdebohne, Vicia faba L., Tsan-dou or Hu-dou) and
the two types of bush beans which are grown throughout
China and distinguished by the color and size of the seeds
(Die Buschbohne; {1} Phaseolus mungo L., Lü-dou, and
{2} Phaseolus radiatus, Tschi-hsiau-dou [chixiaodou]). The
Lü-dou is widely prized as a vegetable, often as 5-cm-long
beansprouts (dou-ya-dsi), or in parts of the North they are
used to make vermicelli (slender noodles).
The section on oilseeds contains subsections on
rapeseed, sesame, and peanuts (p. 332-38). The section on
textile plants discusses hemp (p. 358-60).
Bray (1981) describes that as “A full and systematic
description of Chinese agricultural methods in their
ecological and socio-economic context, based on the
agronomist author’s personal experience and careful
questioning of his students at the Sino-German High
School in Qingdao.” Address: Abteilungsvorsteher bei
der Landwirtschafts-Kammer fuer den Regierungsbezirk
Wiesbaden in Wiesbaden, Germany. Frueher Dozent fuer
Landwirtschaft und Abteilungsvorsteher der DeutschChinesischen Hochschule Tsingtau (China).
921. Luther, Martin; Heuck, Claus. I.G. Farbenindustrie
Akt.-Ges. 1927. Verfahren zum Polymerisieren von
Butadienkohlenwasserstoffen [Process for the polymerization
of butadiene hydrocarbons]. German Patent 558,890. Jan. 9.
2 p. Issued 19 Sept. 1932. [Ger]
• Summary: Example 6 includes water soluble casein or soy
protein.
Note 1. Soy is mentioned only once in this patent in the
form “Sojaeiweiss” (soy protein).
Note 2. This is the earliest German-language patent seen
(Sept. 2015) that contains the word Sojaeiweiss (soy protein)
(see Example 6, line 71).
Note 3. This is the earliest document seen (Oct. 2015)
that mentions I.G. Farbenindustrie, the German Dye Trust,
and its work with soybeans. By the mid- to late 1930s it
was deeply involved in growing soybeans in the southern
Balkans in preparation for Germany’s entry into World War
II. Address: 1. PhD, Mannheim; 2. PhD, Cologne-Muelheim.
IG Farben: Frankfurt am Mainz.
922. McMillen, Wheeler. 1927. Wanted: Machines to eat up
our crop surplus. Farm & Fireside. Jan. p. 10, 30. *
• Summary: “Perhaps already you button your shirt and
comb your hair with milk from your own cows. Some of
these days–not yet, but in time–you may run your tractor and
automobile with your own grain and potatoes, paint your
buildings with your own soy beans, read magazines and
newspapers printed on your own cornstalks and straw, and
listen through radio horns and telephone receivers made out
of your own corncobs and oat hulls.
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“If farmers could be raising raw materials for industry
instead of a surplus of food, their money returns would be
nearer to par.
“With the surplus problem facing farmers and their
leaders, keen thinkers are turning their attention to the
possibilities in this direction. These possibilities are great.
“The demand for food is satisﬁed after the stomach is
ﬁlled 3 times a day. But the human demand for the products
of manufacture is never satisﬁed.”
A sidebar at the bottom of the ﬁrst page, titled “How far
can we stretch the human stomach?,” notes that most human
wants are limitless but the human stomach, alas, is inelastic.
Note: The farm chemurgic movement was later said
by some to have started with the writing of this article
(see Chemurgic Digest, 15 April 1943, p. 51) although it
is the third earliest document seen (Oct. 2017) related to
chemurgy–and it does not mention that word. Address:
Assoc. Editor.
923. Pearce, J.M. 1927. Future of the soybean industry.
Purdue Agriculturist (Indiana) 210(5):104, 114. Feb. [4 ref]
• Summary: “In view of all these [aforementioned] facts, I
can see nothing but a great future for the soybean industry in
our State. It is not only a proﬁtable and practical farm crop,
but it has many commercial possibilities which have not, as
yet, been developed...” Address: Indiana.
924. Davidson, Glenn; Rippey, H.F.; Cone, Charles N.;
Laucks, Irving F.; Banks, Harry P. Assignors to I.F. Laucks,
Inc. (Seattle, Washington). 1927. Cellulose-ﬁber product
treated with a size embodying soy-bean ﬂour and process
of making the same. U.S. Patent 1,622,496. March 29. 4 p.
Application ﬁled 3 May 1926.
• Summary: Soy bean ﬂour dispersed in water, with or
without addition of weakly alkaline salts, is employed as a
size for paper or the like.
“The following examples of treatment will more
deﬁnitely set forth our invention: 1. One part soybean ﬂour
is kneaded with two parts water in the form of a dough. A
considerable amount of mechanical work. is expended in this
stage. It is then diluted. with ﬁve to ten parts water, and the
relatively thin liquid thus made forms the size. This may be
stirred with cellulose ﬁber, and the excess water removed as
in paper making. Or a sheet of paper or cloth may be dipped
in the size, the excess removed, and then dried.
“This makes a fabric, either paper or cloth, that repels
wetting with water, and has increased strength, By passing
through hot rolls a high gloss may be obtained. This may
also be used as a laundry starch. Passing a hot iron over
the cloth wet with the size gives the cloth a high degree of
stiffness and gloss, similar to the well-known laundering
process using starch.”
“Wherever the term ‘soybean ﬂour’ is used herein, it is
used to include soy bean ground to a ﬂour as a whole, soy

bean from which a portion or all of the oil has been extracted
by pressure or other means, as ground soybean cake or meal,
and also the extracted soy bean protein which is then ground
to a ﬂour like condition. That is, the term ‘soybean ﬂour’ as
herein used includes the extracted soy bean protein and the
protein in conjunction with the other parts of the soy bean, as
set forth in the analysis herein. We obtain soybean ﬂour by
grinding the cake after the oil has been extracted by pressure
or otherwise.”
Note 1. This is the earliest document seen (Oct. 2017)
concerning I.F. Laucks and soybeans.
Note 2. This is the earliest document seen (Oct. 2017)
that mentions soy ﬂour in connection with I.F. Laucks, Inc.
Note 3. This is the earliest patent seen (Oct. 2017)
concerning I.F. Laucks and soybeans. It was ﬁled in May
1926.
Note 4. This is the earliest document seen (Oct. 2017)
concerning industrial uses of soy ﬂour.
Note 5. Soy is mentioned 51 times in this patent in the
forms “soy-bean ﬂour,” “soy bean,” “soy bean substance,”
“soy bean protein,” “soy bean colloids,” Address: Seattle,
Washington.
925. Sato, Masanori; Ito, C. 1927. Daizu abura shibô-san
sekkai no kanryû ni yoru nenryô abura no seihô ni tsuite. VII.
Keton yori tanka suiso e no bunkai kikô to ondo [Preparation
of a liquid fuel resembling petroleum by dry distillation of
the calcium soap of soya bean oil. VII. Reaction mechanism
of thermal decomposition of the calcium and magnesium
salts of some higher fatty acids]. Kogyo Kagaku Zasshi (J. of
the Society of Chemical Industry, Japan) 30(4):261-67. April.
[6 ref. Jap]
• Summary: Rates of thermal decomposition of calcium
and magnesium stearates and oleates at 400ºC have been
measured, and the results are expressed by graphs. Analysis
of the gases formed by the decomposition of stearone
and oleone at different temperatures showed that the rate
of formation of carbon monoxide from the ketones was
very small at 300-350ºC, and increased gradually with
temperature. Thus, the carbon monoxide formed during 1
hour from stearone and oleone heated at 500-550ºC and
550-600ºC, respectively, was 48.10% and 66.96% of the
theoretical quantity. Saturated and unsaturated hydrocarbons
and small quantities of hydrogen and carbon dioxide were
also formed by the thermal decomposition of the ketones.
Address: Manshû Tetsudô Chûô Shikenjo.
926. Sato, Masanori. 1927. Daizu abura shibô-san sekkai
no kanryû ni yoru nenryô yu no seihô ni tsuite. IV. Kudo
sekken to no kanryû seiseki hikaku [Preparation of a liquid
fuel resembling petroleum by dry distillation of the calcium
soap of soya bean oil. IV. Comparison with the magnesium
soap]. Kogyo Kagaku Zasshi (J. of the Society of Chemical
Industry, Japan) 30(4):242-45. April. [Jap]
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• Summary: The use of the dry distillation products of
the magnesium and calcium soaps of soy bean oil in the
preparation of fuel oil has been investigated. The best result
was obtained by heating either of the soaps at temperatures
below 450ºC for several hours, followed by distillation above
500ºC. The time required for completing the distillation
of the magnesium soap was less than that for the calcium
soap at the same distillation temperature; similarly, the
speciﬁc gravity of the distillate of the magnesium soap was
somewhat greater than that of the calcium soap. Address:
Manshû Tetsudô Chûô Shikenjo.
927. Sato, Masanori; Matsumoto, H. 1927. Daizu abura
shibô-san sekkai no kanryû ni yoru nenryô yu no seihô ni
tsuite. V. Kanryû yu no suiso tenka to seibun [Preparation
of a liquid fuel resembling petroleum by dry distillation
of the calcium soap of soya bean oil. V. Hydrogenation of
the distilled oil]. Kogyo Kagaku Zasshi (J. of the Society of
Chemical Industry, Japan) 30(4):245-52. April. [5 ref. Jap]
• Summary: The light oil (100-175ºC) and middle oil
(175-300ºC) obtained earlier (Sato 1927, Part IV) were
hydrogenated in liquid or vapor phase, using nickel reduced
at about 370ºC as catalyst, and the products examined.
The hydrogenation of the light oil began at about 60ºC and
was rapid at 80ºC. In vapor phase it was readily reduced
to saturated hydrocarbons at 190ºC, forming a colorless
oil having no disagreeable odor. The middle oil could be
hydrogenated in liquid phase at 140ºC with 2% nickel, its
iodine value being decreased to about 60; similar results
were obtained in vapor phase at 320ºC. Heptane, octane,
and nonane were isolated from the hydrogenated light oil.
The existence of aromatic hydrocarbons, such as benzene,
toluene, and xylene, could not be conﬁrmed. From the
hydrogenated middle oil were isolated those constituents
which had the boiling point and ultimate composition
analogous to those of 11-, 13-, and 14-carbon parafﬁn
(saturated) hydrocarbons, but the speciﬁc gravity of
each fraction was greater than that of the corresponding
hydrocarbon. It is inferred that some hydrocarbons of the
naphthene series accompany the parafﬁn hydrocarbons,
which are the main constituents of the oil. Address: Manshû
Tetsudô Chûô Shikenjo.
928. Sato, Masanori. 1927. Daizu abura shibô-san sekkai no
kanryû ni yoru nenryô yu no seihô ni tsuite. VI. Sekkai-en
yori keton e no bunkai kikô to ondo [Preparation of a liquid
fuel resembling petroleum by dry distillation of the calcium
soap of soya bean oil. VI. Reaction mechanism of thermal
decomposition of the calcium and magnesium salts of some
higher fatty acids]. Kogyo Kagaku Zasshi (J. of the Society
of Chemical Industry, Japan) 30(4):252-60. April. [8 ref. Jap]
• Summary: Calcium and magnesium stearates were heated
at 450-480ºC in a partial vacuum (5-7 mm of mercury). By
the isolation of stearone from the distillates obtained, the

formation of the ketone by the thermal decomposition of the
stearates is conﬁrmed. By similar experiments the formation
of oleone from the corresponding oleates was conﬁrmed. The
decomposition temperatures of these salts were measured,
the results being expressed as curves relating acetone-soluble
matter (%) and temperatures. Address: Manshû Tetsudô
Chûô Shikenjo.
929. Wall Street Journal. 1927. Large increase noted in soybean planting: Acreage of 500,000 in 1917 has grown to
2,600,000, principally in the corn belt states. May 26. p. 15.
• Summary: “Largely increased acreage and production of
soybeans in the United States in the last decade indicate
that the crop is destined to become of great economic
importance.” Of the more than 2,600,000 soybean acres last
year, about 520,000 acres [20%] were for seed production.
Total soybean production last year was 6,517,000 bushels.
“No other crop has advanced so rapidly from a position of
minor to major importance.”
The most dramatic increases in recent years have been
in the corn belt states and in a few southern states, according
to the United States Department of Agriculture. Illinois, the
leading state in soybean acreage, with more than 700,000
acres, is followed by Missouri, North Carolina, Indiana, and
Tennessee.
In the future, soybeans will be used increasingly for
the production of oil and meal. Soybean oil can be used
like almost all other vegetable oils. Oil mills in the major
production centers “now crush large quantities of domestic
beans, and ﬁnd ready markets for oil and meal.”
Companies making soybean food products have
recently increased greatly; the beans can be processed
to make breakfast foods, crackers, soy sauce, bean curd,
wafers, soy ﬂour, and special ﬂour preparations. Soy sauce
is now widely sold in the USA. Soybean oil is increasingly
used to make soaps, paints, varnishes, lubricating oils,
linoleum, waterproof goods, printing ink, and solid oils
[by hydrogenation]. Oil cake, which remains after the oil is
extracted from the beans, is a valuable livestock feed.
Note: This is the earliest document seen (April 2013)
that contains the term “soybean food products.”
The discovery that soybeans can be efﬁciently harvested
using a “combined harvester and thresher” has given
addition impetus to soybean production. Its value in crop
rotations insures the soybean an increasing role in American
agriculture.
930. Wand, F.A. 1927. Soil and the soybean special. Staley
Journal (Decatur, Illinois) 10(11):10-11. May.
• Summary: “The Illinois Central Railroad company, cooperating with the A.E. Staley Mfg. Co. and the University
of Illinois, operated a Soil and Soybean special train over
the company lines in Illinois from March 28 until April 16
[1927]. The train made 105 scheduled stops at towns located
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on the Illinois Central lines, from Freeport and Galena in the
northern part of the state to Mounds and Metropolis in the
southern part.
“The special was made up of six cars; an ofﬁce car
containing eating and sleeping quarters for the ofﬁcials who
were in charge of the train, a car containing an exhibit of
soybean products prepared at the Staley plant in Decatur,
a car containing a soil, soybean and European Corn Borer
exhibit prepared at the University of Illinois, two motion
picture cars and a lecture car.
“According to H.J. Schwietert, general development
agent of the Illinois Central, the train was operated to
encourage farmers to grow more soybeans. The Illinois
Central ofﬁcials believe the results obtained justiﬁed the
operation of the train; 33,939 people passed through the train
during the period of operation. The total distance traveled
was 2,478 miles.”
“The soybean exhibit car contained 34 by-products of
soybeans, prepared at the Staley plant under the direction
of Howard File, chief chemist. The products were displayed
in large glass jars along with varieties of soybeans best
adapted to Illinois soil and climatic conditions. The four
market grades of soybeans, prepared by Government
inspectors, were also shown. Placards showing the feeding
value of soybean hay, soybean oil meal, fertilizing value
of soybean straw, imports of soybeans and by-products,
increase in the Illinois soybean acreage in recent years, and
the varieties of soybeans most valuable for manufacturing
purposes, furnished a background for the glass containers
of by-products. A number of transparent pictures, placed
below the products and showing the planting, cultivating,
harvesting, grading and manufacturing of soybean products,
caused much favorable comment. In the center of the car a
house painted with soybean oil paint, was shown... A feature
of special interest in the soybean car was a ﬁve gallon glass
bottle containing approximately sixteen quarts of soybeans
of the Mammoth Yellow variety. The guests were given cards
and requested to place their names and addresses on the card
and estimate the number of soybeans in the bottle; the prize
being a 50-ton car of limestone furnished free of charge by
the Illinois Central.”
“Before passing on through the train the guests were
urged to accept circulars describing machinery for planting,
cultivating and harvesting soybeans. A large number of
Staley circulars containing a list of products manufactured
from soybeans were distributed in that manner.
“The soil exhibit car was prepared under the direction
of Dean H.W. Mumford of the College of Agriculture
of the University of Illinois. The car contained three
complete exhibits, the ﬁrst being a soil laboratory where
a large number of samples of soil were tested for farmers.
Methods of soil treatment were also shown. The second
was a soybean exhibit showing the varieties of soybeans
and boxes containing soybeans growing in rows planted

with wheat drill and also planted in rows 28 inches apart
with corn planter. The third exhibit showed the damage
that is being done to our corn crop by the European Corn
Borer and recommended control methods. The soil and
soybean exhibits were handled by members of the Agronomy
Department of the College of Agriculture, while the Corn
Borer exhibit was handled by the Department of Natural
History.
“Professor J.C. Hackleman of the College of Agriculture
was in charge of the soybean exhibit.”
“The two motion picture cars were operated by
P.R. Farlow and George Lierly of the Illinois Central
Development Department. The ﬁrst car was used for showing
two reels of motion pictures on soybean culture, while the
second car was used for showing pictures of corn borer
control methods... The lecture car was used most extensively
in southern Illinois, and was handled by speakers from
Southern Illinois State Normal University at Carbondale.”
“The Staley company was represented on the train by
Frederick Wand, soybean expert.”
Note 1. This is the earliest document seen (Feb. 1998)
that clearly describes the use of a special train by a railroad
company to promote soybeans and soy products in the USA.
Note 2. This is the earliest document seen (June 2000)
published in the Staley Journal which was published from
June 1917 to 1964 by the A.E. Staley Mfg. Co. in Decatur,
Illinois. As of April 1993, according to Jill, the Staley
librarian, The full set is available only on microﬁlm in
“Corporate Records,” a Quonset hut about 30 miles from
Decatur. The Decatur Public Library also has some issues–a
broken set.
Note 3. This is the second earliest document seen
(Nov. 2004) that mentions motion pictures about soybeans.
Nothing else is known about the two motion pictures on
soybean culture. Address: A.E. Staley Mfg. Co., Decatur,
Illinois.
931. Cole, L.J.; Lindstrom, E.W.; Woodworth, C.M. 1927.
Selection for quality of oil in soy beans. J. of Agricultural
Research 35(1):75-95. July 1. [18 ref]
• Summary: Contents: Introduction. Plan of the selection
experiment. Analytical methods. Field methods. Chemical
composition of the soy bean. Previous work on the heredity
of chemical characters. Experimental results of selection for
oil quality (Named varieties: Wisconsin, Brown, Illinois,
Yellow). Variability in iodine values during the process of
selection. Relation between quantity and quality of oil in
selection experiments. Discussion. Summary.
In recent years, soy-bean oil has become an important
factor in the paint industry, since it is presently much cheaper
to use than linseed oil. Its drying quality is, however, lower
than that of linseed oil, and breeding experiments have been
made in an effort to increase the drying quality of soybean
oil.
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This experiment was begun in 1912, with a single soybean plant. After 8 years, the entire progeny could be traced
back to this single plant. Linseed oil has an average iodine
number of 180, while commercial soy-bean oil averages
less than 128. “The average iodine value of soy-bean oil can
probably be given as 128 to 130.” “The soy bean averages 17
to 18 per cent oil... At present oil mills are expressing only
70 to 75 per cent of the oil contained in the beans. By the
proper use of a solvent, such as benzol, practically all of the
oil might be removed.” The soy-bean oil industry is presently
located in the southern states, where cotton mills are used for
expressing the oil.
The oil of the soy bean is classed as a semidrying
oil, being more efﬁcient than cottonseed oil and less so
than linseed oil. After treatment with certain driers, it is
satisfactorily mixed with linseed oil if the proportion of soybean oil does not exceed 20 to 25 per cent.”
Selective breeding from a commercial variety of soy
bean (Soja max) resulted in the isolation of 2 deﬁnite
strains–a tall, late type, bearing oil with iodine value 133.7,
and a dwarf early type, with oil of iodine value 124.9. High
iodine values in soy bean oil appear intimately connected
with late maturity in the plant, but no constant relationship
exists between the amount of oil in seeds and its iodine
value. Also, no correlation exists between the quality of
oil from soy plants and the yield per plant. The quantity
of oil produced cannot be markedly increased by selective
breeding.
The soy bean plant is not well adapted to hybridization
methods of breeding, primarily because of the small size of
the ﬂower, which renders crossing operations very difﬁcult–
but reduces chances for contamination by cross-pollination
of insects. Address: Wisconsin Agric. Exp. Station.
932. Bollmann, Hermann; Rewald, Bruno. 1927. Mittel zum
Einfetten von Leder [A means for greasing leather]. German
Patent 514,399. July 17. 2 p. Issued 11 Jan. 1930. [Ger]
• Summary: In the ﬁrst step of making lecithin, the product
consists of about 70 parts phosphatides and 30 parts soy oil.
The oil is extracted with a mixture of benzene (Benzol) and
alcohol.
German patents have three dates: “Patented (Patentiert)
is the date the patent was ﬁled in the German Reich 17 July
1927. Day of the announcement of the granting (Erteilung)
of the patent (not listed here). Issued/Granted (Ausgegeben),
the ﬁnal date, on 11 Jan. 1930.”
Note 1. This is the world’s earliest (and Bruno Rewald’s
earliest) known patent related to soy lecithin, or to lecithin
and leather.
Note 2. This is the earliest document seen (Oct. 2017)
worldwide that describes an industrial (non-food, non-feed)
use for soy lecithin.
Note 3. Soy is mentioned 7 times in this patent in the
forms “Sojaöl” (soya oil) and “Sojabohnen” (soybeans).

Address: 2. PhD. Both: Hamburg [Germany].
933. Rewald, Bruno. Hanseatische Muehlenwerke Akt.-Ges.
1927. Emulgator zur Herstellung eines Mittels zum Einfetten
von Leder [An emulsiﬁer for the manufacture of an agent for
the greasing of leather]. German Patent 522,041. July 17.
1 p. Issued 30 March 1931. Addition to the addition-patent
516,187. Associated with the main patent 514,399. [Ger]
• Summary: British patent No. 306,672 is the counterpart of
this German patent.
Line 4: The word “Lecithin” in German is
interchangeable with the word phosphatides (Phosphatides).
Note 1. Soy is mentioned 5 times in this patent in
the forms “Sojaschlamm” (soy oil sludge, the result of
vigorously mixing water with soybean oil), “Sojabohnenöl
(soybean oil), “Sojatrub” (soybean lees) and “Sojabohnen”
(soybeans).
Note 2. This is the 2nd earliest document seen (May
2016) that contains the term Sojaschlamm in connection with
lecithin and soybeans.
Note 3. This is the earliest document seen (March 2016)
by Bruno Rewald related to lecithin and soybeans, or to
lecithin and phosphatides. Address: Hamburg, Germany.
934. Dorsett, P.H. 1927. Soybeans in Manchuria.
Proceedings of the American Soybean Association 1:173-76.
Eighth annual ﬁeld meeting. Held 9-12 Aug. 1927 in North
Carolina.
• Summary: “Mr. W.J. Morse, soybean specialist of the
United States Department of Agriculture, is responsible for
my being with you on this occasion, and I am delighted that
such is the case, for it affords me an opportunity to learn
a great deal about the progress of the soybean industry in
America. You will also have to hold Mr. Morse responsible
for the valuable time I consume, not only in connection with
the few remarks I have to make concerning our agricultural
explorations in the Orient, but also that taken up in showing
you the motion pictures we secured of the Chinese practices
employed in the growing and handling of this important crop
in Manchuria.
“On account of our personal friendship for Mr. Morse,
supplemented by his enthusiastic letters about the success
of the soybean at home, we were impelled to give this crop
special attention. We not only made observations and notes
and secured seed samples where possible, but also visualized
as best we could by means of still and motion pictures, the
methods and practices followed in the growing and handling
of soybeans in Manchuria, a country which leads the world
in their production.
“Manchuria, in extreme northeastern China, is embraced
practically between the 39th and 53rd degrees North latitude.
Between these same lie the portions of the United States
north of an imaginary line passing Carson City, Nevada;
Colorado Springs, Colorado; Kansas City, Missouri; and
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a little south of Baltimore, Maryland. The natural features
of the two regions are, in many respects, quite similar,
and on this account, it is logical to expect that much of the
plant material in our two-and-a-half years’ explorations of
northeastern China may ﬁnd a congenial home throughout
the region noted, and it is hoped, after naturalization, that
some of them may prove not only interesting, but also of real
value and economic importance to American farmers.
“The total area of Manchuria is given as 365,000 square
miles, and its cultivated area as something over 27,000,000
acres. It is estimated that of this amount something like
8,000,000 or 9,000,000 acres are devoted to the cultivation
of soybeans.
“The soybean is the cash money crop of the country. The
yield from the immense acreage planted is handled primarily
as a grain crop for export and crushed for oil and bean
cake. Almost the entire output of bean cake is consumed in
Japan for fertilizer. The climate of Manchuria is classed as
‘continental’ The country is subject to decided extremes of
temperature, with hot summers and long, severe winters,
the mercury sometimes falling 40 to 50 degrees Fahr. below
zero.
“Manchuria has been classed as the ‘Garden Spot of
China’ and also as ‘The most favored spot for agriculture
in the Far East.’ From our observation and experience in
connection with our work of general agricultural explorations
from Shanghai almost to the Mongolian border, we feel safe
in saying that it surely is a land of opportunity with very
great potential possibilities.
“The principal staple farm crops of Manchuria and their
yield as given for 1920 areas follows:”
A table shows:
“Kaoliang, a species of sorghum, 6,730,000 tons.
“Millet 5,128,900 tons.
“Soybeans 3,789,500 tons.
“Corn 1,724,000 tons.
“Barley 1,552,000 tons.
“Wheat 1,093,100 tons.
“Small beans, primarily mung beans, 361,200 tons.
“Seeing is believing, but as it is quite probable that
few, if any, of you have visited Manchuria and seen for
yourselves, you will have to take my word for it that all of
the above crops, as well as all others grown, are harvested
with a small harvest hook, threshed with rolling stones, and
cleaned by the wind.
“Through the cooperation of American government
ofﬁcials, Chinese authorities, fruit growers and farmers, and
especially that of Prof. W.E. Chamberlain, then in charge
of the agricultural work of the Peking University, we were
successful in securing a ﬁne collection of seed and plant
material from Peking and vicinity for trial in America. In
Harbin, Manchuria, we not only had the cooperation and
assistance of those in the same walks of life, but also that of
Russian scientists, scientiﬁc institutions, the Chinese Eastern

Railway, and the Postal Commissioner and his assistants.
“The ofﬁcials of the Chinese Eastern Railway supplied
us with a special car, without expense either for the car
and attendant or for transportation. In this car we were
sidetracked at the stations along their lines in the regions
where we wished to explore, and, using it as headquarters,
worked out into the country in any direction. When our work
there was ﬁnished, we were taken to another station and
repeated the operation. By this means we were able to visit
localities and to accomplish results which, under the existing
conditions, otherwise would not have been possible.
“The Postal Commissioner and his assistants at Harbin
became interested in our undertaking and worked hand in
hand with us in our endeavor to obtain four ounce samples
of seed of four of the staple farm crops of Manchuria:–
wheat, barley, soybeans and mung beans. The ﬁrst two are
staple crops in America and the other two are promising
new crops of very great economic importance. Through
this channel seed samples were secured from the majority
of the ﬁve hundred rural post ofﬁces scattered through the
two north provinces of Manchuria–Kirin and Heilung Kiang
[Heilongjiang]. The expense to our Government, incident
to securing this collection of upwards of 1200 to 1500 seed
samples exclusive of postage, was a bill from one Chinese
farmer for 14 cents Mex., about 7 cents in United States
gold.
“Through the activities of the ofﬁcials of the
Manchurian Research Society, which is supported by the
Chinese Eastern Railway, we obtained something over 500
seed samples of commercial soybeans, from their railway
stations in the principal soybean-growing sections in North
Manchuria.
“The value to the farmers of the United States of this
large collection of something like 1500 numbers of soybean
introductions, from nearby and far-distant regions of
northeastern China, remains for Mr. Morse’s work and the
future to determine, but we hope for the best and sincerely
trust that some of them will prove to be of economic
importance. As to the interest and value of the motion
pictures visualizing soybean production in Manchuria, its
native home, which will now be shown, it remains for you to
judge.” Address: United States Dep. of Agriculture.
935. Morse, W.J. 1927. The present outlook of the soybean
industry in the United States. Proceedings of the American
Soybean Association 1:167-71. Eighth annual ﬁeld meeting.
Held 9-12 Aug. in North Carolina.
• Summary: “In 1907, the soybean was considered but a
minor crop in America, less than 50,000 acres being devoted
to its culture. North Carolina had the largest acreage at that
time, and produced at least 90 per cent of the seed, possibly
more.”
Note: This is the earliest document seen (May 2008) that
gives statistics for soybean production in the USA before
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1909. It is also the earliest document seen (May 2008) that
mentions the number “50,000 acres” in connection with the
year 1907–statistics that were repeated by many subsequent
publications. Yet we have been unable to ﬁnd Morse’s source
for these earliest baseline statistics. He may have somehow
derived the ﬁgures from those in: U.S. Department of
Commerce, Bureau of the Census. 1913. Thirteenth census
of the United States taken in the year 1910. Volume V.
Agriculture, 1909 and 1910.
“Not more than six varieties were being grown [in
America]. The most important of these were the Mammoth
Yellow, Ito San, Ogemaw, and Medium Green, varieties
limited as to soil and climatic conditions, and also as to
purpose. At this time, it seemed unlikely, to all except a few
soybean enthusiasts or ‘soybean cranks’ as they were then
called, that the soybean would ever amount to much more
than a minor or emergency crop. Several experiment stations
had conducted tests with the crop as pasture, hay and silage,
and with the seed as a concentrated feed... One soybean
enthusiast, the late Dr. C.V. Piper, then Chief of the Ofﬁce
of Forage Crops, United States Department of Agriculture,
had a remarkably clear vision of the great potential value
of the soybean as a major crop in American agriculture.
After studying the soybean in the Orient, it seemed to Dr.
Piper that more and better varieties were essential to meet
the widely diverse conditions found in the United States...
Through the Ofﬁce of Foreign Plants, therefore, numerous
introductions were made from the soybean regions of China,
Manchuria, Korea, and Japan. Additional introductions
and numerous tests indicated the wisdom of Dr. Piper’s
conclusions. The introductions were found to be adapted to
wider ranges of soil and climatic conditions. The new and
varied uses of the crop stimulated new and greater interest in
possibilities, and the soybean’s march of progress was on.
“Moving forward slowly through the years with new
varieties, increased acreage, wider interest, greater utilization
of crop and by-products, its safety and dependability under
adverse conditions, more efﬁcient methods of planting,
cultivating and harvesting, its availability as a relief crop (as
in the recent Mississippi ﬂood area in the South and in the
corn-borer infested territory in the North), the lowly soybean
of 1907 has risen to the rank of a major crop in 1927.
“In 1926, the acreage of soybeans for all purposes
was estimated at more than 3,000,000 acres and the seed
production at about 148,000,000 bushels. At present (1927),
all states east of the Mississippi River are growing soybeans
and with yearly increasing acreages. Moreover, the states
bordering the west bank of the Mississippi are greatly
increasing their soybean acreage. For 1927, the average
increase of soybean acreage over that of 1926, is estimated at
about 20 percent.
“Let us consider the forage outlook in the United States.
The soybean undoubtedly will be utilized primarily for
forage purposes, and by forage purposes is meant as hay,

pasture, ensilage, and soilage. In 1924 (we have no later
statistics), more than 1,500,000 tons of soybean hay were
produced, nearly doubling the production of 1922. No ﬁgures
are available as to acreage devoted to pasturage and ensilage;
but, you of the states producing soybeans know that a very
considerable part of the soybean acreage of your state was
devoted in 1924 to these two purposes. For instance, Illinois,
with a total soybean acreage in 1924 of 747,000 acres, had
only 90,000 acres for seed production. North Carolina had
a total acreage in 1924 of 255,000 acres of which 120,000
were for seed. For forage purposes, soybeans are increasing
in favor on the farms of the North, South, East and West.
Without a doubt, as hay, pasturage, and ensilage, soybeans
will be used more and more in the farming systems of
America.
“Seed production has become a very important and
proﬁtable industry in many sections. During the past few
years, the growers in certain sections have been confronted
in the fall with the surplus-seed problem. Before the passing
of the next planting season, however, ﬁrst-class seed for
planting has been at a premium, and during the past two
years (1926 and 1927), there has been an acute shortage in
some sections of seed of desirable varieties. Commercial
possibilities today offer a potential outlet for a supply above
seeding requirements, many times the size of the present
surplus. Several oil mills are now crushing domestic-grown
soybeans for oil and oil meal in the Southern and Western
States, and many others are being equipped for this purpose.
Complaint is often made that oil mills pay too little for
seed, making seed production for this purpose unproﬁtable.
We must take into account, however, that the soybean is a
legume. We must consider the fertilizing value, the feeding
value of the straw, and not expect too much in comparison
with other standard crops. Let us be fair with this oil-mill
industry, and forget the high prices for seed which have
prevailed with the introduction of new varieties and the large
increase in acreage. To me, the production of soybean seed
for oil and oil meal appears to be one of the bright spots in
the future of the soybean which will ﬁrmly establish it as a
major crop.
“Increasing imports of soybeans, soybean oil, and
soybean cake from China and Japan, in spite of a tariff on the
beans and oil, indicate a ready market for these products in
the United States. Soybean oil is a strong competitor of other
vegetable oils and is used extensively in the manufacture
of butter and lard substitutes, paints, enamels, waterproof
goods, rubber substitutes, linoleum, and edible oils; and
constantly new uses are being found for this valuable oil.
Soybean oil meal is a valuable concentrate for all kinds
of livestock. Oil meal is also valuable as a ﬂour, and is
extensively used in the manufacture of glue, of buttons,
etc. The following table shows the increasing demands for
soybean products through imports for the past ﬁve years.
This table, “Soybeans, soybean oil, and soybean cake
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imported into the United States, 1922-1926 inclusive,”
shows that imports of soybean oil ranged from 9.1 million lb
in 1924 to a high of 41.7 million lb in 1923. Soybean cake
ranged from 4.2 million lb in 1922 to a high 47.1 million lb
in 1924. Imports of soybeans ranged from 3.5 million lb in
1922 to a high 4.2 million lb in 1924.
“Soybean seed is employed for various other purposes
and its uses, no doubt, will further increase. There are
established in the United States several factories for the
manufacture of soy sauce, which in previous years was
imported in large quantities from China and Japan. There are,
also, a large number of food factories using soybean seed in
the manufacture of special foods. And we must not overlook
the value of soybean seed as a highly valuable stock feed,
relished by all kinds of farm stock. Practical experience and
extensive tests by experiment stations have indicated the
value of soybean seed as a home-grown concentrate.
“No doubt, most of you will recall that soybean
bulletins of a few years ago told you that the ordinary farm
equipment was all that was necessary to produce a crop of
soybeans. Today, however, after extensive experiments, we
have more efﬁcient and economical methods of planting,
cultivating, harvesting and marketing the crop. In the
matter of machinery, we have soybean seed drills, soybean
cultivators, and soybean harvesters. Just a word concerning
harvesters, of which we have several types adapted to
various conditions. There is the beater type for rows and for
broadcast beans, and these have gradually brought about the
combine harvester, now used successfully in the Western
States.
“Further brightening the path of the soybean is the
extensive work of experiment stations. Nearly all state
experiment stations (and the United States Department
of Agriculture) are engaged in various tests with regard
to variety testing, breeding work, feeding experiments,
inoculating, fertilizing, methods of culture and harvesting,
and in greater utilization of the soybean and its products.
From this review of experimental and other work during a
score of years, I think you will quite agree that the outlook
is decidedly bright for the soybean, and that, through the
efforts of the American Soybean Association, we must keep
this work going, and place the soybean where it belongs–in
the ‘King’ row with King Corn and King Cotton.” Address:
USDA, Washington, DC.
936. Stutz, George F.A. 1927. Absorption of ultra-violet light
by paint vehicles. J. of Industrial and Engineering Chemistry
19(8):897-901. Aug. [3 ref]
• Summary: Statistics for “Treated soy bean oil” are given at
the bottom of p. 808. On page 900 under discussion: “Poppy
and soy bean oils become more opaque in the near ultraviolet and more transparent in the far ultra-violet.” Address:
The New Jersey Zinc Co., Palmerton, Pennsylvania.

937. Bollmann, Hermann; Rewald, Bruno. 1927. Mittel
zum Einfetten von Leder [A means for greasing leather].
German Patent 516,187. Sept. 7. 1 p. Issued 19 Jan. 1931.
An addition to patent No. 514,399. [Ger]
• Summary: The main patent began on 17 July 1927.
Note 1. Soy is mentioned 3 times in this patent in the
forms “Sojabohnen” (soybeans) and “Sojalecithin” (soy
lecithin).
Note 2. This is the 2nd earliest German-language patent
seen (May 2016) that contains the word Sojalecithin (soy
lecithin). Address: 2. PhD. Both: Hamburg [Germany].
938. Haga, Soji. 1927. Kassei tanso ni yoru yushi no bunkai
[Catalytic decomposition of soy bean oil by active carbon].
Kogyo Kagaku Zasshi (J. of the Society of Chemical Industry,
Japan) 30(9):618-24. Sept. (Chem. Abst. 22:1245). [Jap]
• Summary: Soy bean oil was decomposed by heating
with Merck’s animal charcoal as catalyst. The cracked oil
produced was yellow, had density 0.812, acid value 11.5,
refractive index 1.4551, and was composed of gasoline,
14.7-23% (containing 71.7% saturated hydrocarbons,
3.7% aromatic hydrocarbons, and 24.6% unsaturated, nonbenzenoid hydrocarbons); kerosene, 34.7-38% (containing
72% parafﬁn [saturated] hydrocarbons, 5% aromatic
hydrocarbons, and 22% unsaturated, non-benzenoid
hydrocarbons); and neutral oil, 38-46.6%. Address: Kôgakushi. Waseda daigaku Oyo Kagaku, Dai-3 Kenkyu Shitsu.
939. Hanseatische Muehlenwerke Akt.-Ges. 1927. In kaltem
Wasser loeslicher Leim [Glue which is soluble in cold
water]. German Patent 556,646. Oct. 25. 1 p. Issued 12 Aug.
1932. [Ger]
• Summary: The glue is made from a mixture of soybean
protein (Sojabohneneiweiss) or defatted soybean meal
(entöltem Sojaschrot).
Note: Soy is mentioned 4 times in this patent in the
forms “Sojabohneneiweiss” (soybean protein), “Sojabohnen”
(Soybeans) and “entöltem Sojaschrot” (defatted soybean
meal). Address: Hamburg.
940. Arnot, Robert. 1927. Hydrolisation of casein or caseincontaining bodies [from soya bean meal, etc.]. British Patent
306,168. Application date: 12 Nov. 1927. 3 p. Complete left:
3 Aug. 1928. Complete accepted: 12 Feb. 1929.
• Summary: Casein or soya bean meal are made into
adhesives or foodstuffs. Address: PhD, 76-78 Pomeroy St.,
New Cross, S.E. 14, London, citizen of the Republic of
Czecho-Slovakia.
941. Bollmann, Hermann; Rewald, Bruno. 1927.
Fettprodukten fuer die Glacélederbereitung [Fat products for
soft, smooth leather production]. German Patent 517,353.
Dec. 8. 1 p. Issued 3 Feb. 1931. [Ger]
• Summary: Glacéleder is a ﬁne, soft, smooth and supple
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leather (from the hides of goats or lambs).
Note: Soy is mentioned 6 times in this patent in the
forms “Sojabohnen” (soybeans) and “Sojalecithin” (soy
lecithin). Address: 2. PhD. Both: Hamburg [Germany].
942. Turner, A. Grenville. 1927. The useful soya bean.
Commercial possibilities. Liverpool Trade Review
26(12):245-47. Dec. 15. Compiled from a report prepared
by Mr. A. Grenville Turner, of Messrs. Kelly & Company...
Liverpool.
• Summary: Describes the increasing importance and
production of soybeans in the United States, and their food
and industrial uses. Address: Messrs. Kelly & Co., 10 Irwell
Chambers West, Liverpool, England.
943. Turner, A. Grenville. 1927. A wonderful bean:
Bounteous nature’s gift from the East. Manifold uses of the
soybean. Milling (Liverpool) 69(25):695-96, 698. Dec. 17.
• Summary: Contents: Introduction. How the bean and its
oil can be used. The soybean as a seed crop. Methods of
oil extraction. Includes uses for the bean and methods of
extraction used in the United States. Photos show: (1) Three
children playing in a ﬁeld of soya beans in Natal, South
Africa. (2) A modern crushing machine. (3) A massive
horizontal-axis granite roller for crushing the beans. (4) A
native [Manchurian] bean press, showing cakes in receptacle
and logs driven in to press out the oil. Address: England.
944. Bollmann, Hermann; Rewald, Bruno. 1927. Mittel zum
Einfetten von Leder [A means for greasing leather]. German
Patent 516,189. Dec. 25. 2 p. Issued 19 Jan. 1931. Addition
to patent 514,399. [Ger]
• Summary: The main patent began on 17 July 1927.
Four examples are given; the ﬁrst one mentions
soybeans, and the last 3 mention soy lecithin (Sojalecithin).
Note 1. Soy is mentioned 5 times in this patent in the
forms “Sojabohnen” (soybeans) and “Sojalecithin” (soy
lecithin). Address: 2. PhD. Both: Hamburg [Germany].
945. Klemgard, Edwin N. 1927. Lubricating greases. New
York, NY: The Chemical Catalog Co. 198 p. Index. 24 cm.
[300+* ref]
• Summary: Page 10: Soya bean oil is mentioned in Table
1, “Principal fats, oils and acids used in the manufacture of
cup greases.” Soya bean oil has a solidifying point of 69.8ºF
(21.2ºC).
Page 11: “It is agreed by most practical grease makers
that horse fat gives cup greases of smoother texture and
more unctuous consistency than can be obtained with other
fats... Those fats in which the unsaturated fatty material
predominates–whale oil, soya bean oil, ﬁsh oil, etc.–produce
greases of low melting point and slightly rubbery texture.”
Page 157: Formula No. 4, “Thread cutting oil,” contains
four ingredients. As part of the cutting oil: “The cooling base

consists of the following ingredients heated together:
“Per cent by weight
“Soy bean oil 85.0
“Sulfur 15.0”
Page 163: Formula No. 11 for “Fat liquor oil,” contains
the following ingredients as a percent by weight:
“Sulfonated cod oil 35.00
“Asphalt base red oil, 100 to 200 vis. at 100º F 45.00
“Soy bean oil (or other animal or vegetable oil) 20.00”
Although there is no bibliography, the author cites and
summarizes hundreds of patents in the text.
The Preface (p. 3) begins: “The art of making grease,
ﬁrst developed by Raecz more than sixty-ﬁve years ago, has
made rapid strides in the last few years. The ﬁrst greases
of which there is knowledge were simple mixtures of lime
soaps and oil, used for greasing axles on carts and wagons.”
Address: B.Sc., Wilmington, Delaware.
946. Morse, W.J. 1927. Soy-bean output increasing in United
States. Yearbook of Agriculture (USDA) p. 671-73. For the
year 1926.
• Summary: “Although introduced as an unknown immigrant
from the Orient many decades ago, not until recently has
the soy bean won a recognized place in the cropping system
of American farmers. The great interest shown in the soy
bean and its products and the largely increased acreage and
production during the last decade indicate that it is destined
to become a crop of considerable economic importance in
the United States.
“In 1917 less than 500,000 acres were devoted to
soy beans for all purposes. In 1924 there were 2,500,000
acres, of which about 1,000,000 acres were grown for hay,
about 1,000,000 acres for pasture and silage, and more
than 500,000 acres for seed production. About 2,283,000
bushels of seed were produced in 1917, while in 1924 nearly
10,000,000 bushels of seed and 1,360,000 tons of hay were
produced. Although the increase in acreage has been general
over the eastern half of the United States, the most marked
increases have been in the Corn Belt States and in a few
of the Southern States. In 1924 the ﬁve leading States for
total acreage were Illinois, 747,000; Missouri, 400,000;
North Carolina, 255,000; Indiana, 210,000; and Tennessee,
167,000; and for seed production North Carolina, 2,560,000
bushels; Illinois, 1,548,000 bushels; Missouri, 1,379,000
bushels; Ohio, 728,000 bushels; and Indiana, 650,000
bushels. The soy bean can now be grown successfully in
any climate suitable to corn or cotton. The Department of
Agriculture during the past 10 years has developed, through
introduction and by breeding methods, varieties which have
extended the range of proﬁtable soybean culture far beyond
what were at ﬁrst considered its limits. The principal uses
of the soy bean are hay, pasture, silage, grain, oil and oil
meal, and human food. With such a wide range of uses the
production of the soy bean is no longer localized and its
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increasing importance is assured.
“Gaining Favor as Forage: As a forage crop alone, it is
not likely that the soy bean will become a major ﬁeld crop
in the United States. However, even as a forage crop it has
gained steadily in favor as indicated by the increased acreage
from year to year. The forage is preserved either as hay or
silage, or cut and fed green as soilage. It is also pastured
extensively with sheep and hogs. Not infrequently, the soy
bean is employed as a green manure or summer cover crop
in orchards. Unlike most other legumes the seed is rich in oil
which makes the soy bean an important source of vegetable
oil. Although the soy bean will no doubt continue to grow
in importance as a forage crop, indications are that the
future increase in soy bean acreage will be largely for the
production of oil and oil meal. During the past few years, oil
mills in the Corn Belt States and some of the Southern States
have crushed fairly large quantities of domestic beans, and
found ready markets for the oil and oil meal.
“Soy-bean oil is used largely in the manufacture of
soaps, paints, varnishes, linoleum, enamels, lubricating oils,
printing ink, waterproof goods, salad oils, and substitutes for
rubber, lard, and butter. The oil has now an important place
in the world’s trade and commercial utilization of vegetable
oils. The cake or oil meal remaining after the oil is extracted
is a highly concentrated and nutritious feed, and is relished
by all kinds of livestock.
“As an article of food, the use of the soy bean in the
United States has been very limited. For many years a few
food companies have manufactured special soy-bean ﬂour
products. The number of such concerns producing soy-bean
food products has increased to a considerable extent during
the last few years. Soy beans are now being made into
breakfast foods, crackers, wafers, soy sauce, bean curd, soy
ﬂour, and special ﬂour preparations for various purposes.
One of the most recent developments is the manufacture of
soy sauce and bean curd from domestic grown beans. This
has been found a most proﬁtable industry in some parts
of the Corn Belt, and soy sauce has now a fairly extensive
market in the United States.
“Improved Production Methods: Increased acreage
and greater utilization of the soy bean have brought about
improved methods in planting, culture, and harvesting.
Implement manufacturers, who in the past took no interest
in the soy bean, are now actively engaged in a study of the
planting, cultural, and harvesting problems of the crop. The
development of an efﬁcient method of harvesting the seed
crop has been one of the serious problems connected with
the production of soy beans. Many types of machines are
now on the market, ranging from the single-row harvester
to broadcast harvesters of the beater type and the combine
harvester like those used in harvesting wheat and other small
grains.
“Because of this rapid increase in the importance of the
soy bean, State experiment stations have greatly extended

their investigations of the different feeding problems, such
as the value of soy-bean silage, hay, grain, pasture, and oil
meal. One of the most outstanding results of this work has
been the use of a mineral mixture with the grain and meal.
Extensive feeding trials with hogs and poultry have shown
that when minerals are added to a soy-bean ration the results
compare favorably with those from a ration of tankage and
meat scrap.
“In the last decade the soy bean has advanced from a
position of minor to one of major importance. Previously soy
beans were grown only occasionally, usually as a substitute
crop when clover or some other crop failed. At the present
time the plant is grown regularly for hay, grain, and pasture,
and with corn as silage.”
A photo shows: “Best results in making soy-bean hay
are obtained where the vines are piled in tall, narrow cocks.”
Address: USDA, Washington, DC.
947. Sutermeister, Edwin. 1927. Casein and its industrial
applications. New York, NY: Book Department, the
Chemical Catalog Co., Inc. 296 p. Illust. 24 cm. American
Chemical Society Monograph Series. [100+* ref]
• Summary: Contents: 1. Organic chemistry of casein,
by R.A. Gortner. 2. Physical chemistry of casein, by J.A.
Wilson. 3. Manufacture of casein, by A.O. Dahlberg. 4.
Casein paints, by A.H. Warth. 5. Casein in paper making,
by E. Sutermeister. 6. Casein plastics, by G.H. Brother.
7. Casein glues, by F.L. Browne. 8. Casein in medicine,
by P. Masucci. 9. Casein in foods, by H.A. Schuette. 10.
Miscellaneous uses, statistics, bibliography. 11. Storage of
casein, by A.H. Warth. 12. Analysis and testing of casein, by
E. Sutermeister.
“Casein belongs to that group of organic compounds
known as proteins. The proteins are, without doubt, the most
complex organic compounds with which the chemist has
to deal... Probably no single protein has been the subject of
as many chemical investigations as has casein... Casein is a
protein which has decidedly acid properties and it exists in
the milk in the form of a calcium caseinate.”
Page 156 notes that soya beans can be used, like casein,
to make plastics.
948. Miller (The). 1928. The soya bean. 53(2555):832. Jan.
9.
• Summary: Based on a publication by Messrs. Kelly & Co.,
Ltd. of Liverpool concerning soybean production and uses.
Address: England.
949. Bollmann, Hermann; Rewald, Bruno. 1928. Procédé
pour la fabrication d’un ingrédient facilitant le tannage du
cuir [Process for the manufacture of an ingredient facilitating
the tanning of leather]. French Patent 647,456. Application
ﬁled: 18 Jan. 1938. 3 p. Accepted: 24 Nov. 1928. [Fre]
• Summary: This patent mentions soy oil (l’huile de soja)
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and soybeans (fèves de soja). Example 1 concerns soybeans.
Address: Germany.
950. Rewald, Bruno Albert. Hanseatische Muehlenwerke
AG. 1928. Improvements in and relating to the processes for
dressing leather, skins and the like. British Patent 306,672.
Application date: 23 Jan. 1928. 3 p. Complete accepted: 28
Feb. 1929.
• Summary: Note: German Patent No. 522,041, application
ﬁled 17 July 1927, is the counterpart of this patent.
The patent begins: “We Hanseatische Mühlenwerke
Aktiengesellschaft, a German ﬁrm, and Bruno Rewald, a
German citizen; both of 3, Alsterdamm, Hamburg, Germany,
do hereby declare the nature of this invention and in what
manner the same is to be performed, to be particularly
described and ascertained in and by the following statement:
“This invention relates to improvements in the treatment
of leather, skins or the like and more particularly to the
production of materials to be used in the dressing of leather,
skins or the like.
“When dressing leather the greasing of the prepared true
skins is of great importance in order to make them soft and
supple. The leather prepared with tanning-materials does
not take up grease, as the latter does not penetrate forthwith
into the pores, but merely smears over the surface. In order
to obtain the effect aimed at the grease must therefore be
provided with an addition of suitable distributing means.
Additions which have hitherto been used are, for example,
egg-yolk and in some cases Turkey-red oil, this latter
however has not proved. entirely satisfactory as it produces
a subsequent exudation from the leather. Egg-yolk is
furthermore used in dressing glace-leather in co-operation
with alum, the said egg-yolk being added to the so-called
‘nourishing substance’ together with wheat ﬂour. It has also
been proposed to employ aqueous extracts of brains and also
of yeast for the treatment of skins.
“It has been found, however, that for the purpose in
question phosphatides may be used in place of egg-yolk
with great success. The said phosphatides are met with in
abundant quantities in numerous vegetable- and animal
substances, for example soy-bean. Often, use may be made
of the residues which result from the puriﬁcation of the
said phosphatides for human food in order to remove the
substances involving the disagreeable smell and taste. These
residues contain partial decomposition products of the
phosphatides which products include organic compounds
containing phosphoric acid residues and having a great
emulsive efﬁciency.”
“Example 1: The previously crushed or macerated soybeans are extracted with a mixture of benzol and alcohol.
The solvent takes up the oil as well as the phosphatides
and is then separated from these by evaporation. The
phosphatides are precipitated in the oil by introducing
steam and the precipitate is then separated from the liquid.

The main part of the oil together with the water is removed
from the solids by centrifugal action and the product freed
from any moisture adhering thereto by drying. Thus a fatty
mass is obtained which is composed of about 70 parts of
phosphatides and 30 parts of soy-bean oil and which is
adapted to be mixed with fat oils, for example a further
quantity of soy-bean oil, and to be adjusted by a sufﬁcient
addition of the same in such a manner that the said mass may
easily and uniformly be distributed and employed for leatherdressing purposes.”
Seven examples are given.
Note: This is the earliest English-language document
seen (Feb. 2016) that describes an industrial (non-food,
non-feed) use for soy lecithin. Address: PhD, Alsterdamm 3,
Hamburg, Germany.
951. Bollmann, Hermann; Rewald, Bruno. 1928.
Verfahren zur Herstellung von Fettprodukten fuer die
Glacélederherstellung [Process for manufacturing fat
products for soft, smooth leather production]. German Patent
517,354. Feb. 24. 1 p. Issued 3 Feb. 1931. [Ger]
• Summary: Glacéleder is a ﬁne, soft, smooth, supple leather
(from goats or lambs). A protein solution of 100 parts water
and 1 part soya protein (Sojaeiweiss) is prepared by adding a
very small amount of alkali.
Note 1. This is the 2nd earliest German-language patent
seen (Aug. 2015) that contains the word Sojaeiweiss (soy
protein); see page 1, line 31.
Note 2. Soy is mentioned 3 times in this patent in the
forms “Sojabohnen” (soybeans), “Sojaeiweiss” (soy protein)
and “Sojabohnenöl” (soybean oil). Lecithin is mentioned
several times. Address: 2. PhD. Both: Hamburg [Germany].
952. Farming in South Africa. 1928. Market for soya beans
and oil. 2:595. Feb.
• Summary: An investigation into the potential for soya
bean cultivation and use of the oil in South Africa has been
conducted by the Division of Economics and Markets. The
oil is valuable for use in soaps, but there are presently only 4
manufacturers in South Africa who use soya oil, and that in
very limited quantities, in the manufacture of soap. Although
there are in South Africa one or two factories equipped to
crush soybeans for oil, the oil is mainly imported (about
200 tons/year) through the ports of Durban or Cape Town. It
can be imported for much less than it can be produced from
soybeans grown in South Africa. However soya beans would
have a future in South Africa if there were a domestic market
for the soya bean cake. “Soya beans have for years been
tested on the Dryland Experiment Station by Col. H.S. du
Toit, and the ‘Sakura’ (Japanese variety) has given the best
results.”
Note: This is the earliest document seen (Aug. 2002)
concerning the marketing of soyfoods or soyfood products
(soya oil).
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953. Kinney, Henry W. 1928. Modern Manchuria and the
South Manchuria Railway Co. Revised ed. Dairen [Tokyo:
Printed by the Japan Advertiser Press]. viii + 91 p. Plus 48
unnumbered pages of plates. Feb. Illust. Map (folded). 24
cm. Original ed. 1927.
• Summary: This book basically praises the activities of
Japan and the SMRC in South Manchuria, and views them
as being very beneﬁcial to the local people and to the region
itself. Japan is interested in trade, not in colonization–says
the author.
Contents: Introduction. Recent and current events:
Immigration, how immigrants settle, new railways, protests
and competition question, sufﬁcient trafﬁc for all, new
railway development, the “Open Door,” the “Positive
Policy,” economic drawbacks.
Geography and climate. History: Advent of the Russian,
causes of war, Russo-Japanese War, various treaties.
Japanese activities and policies: Not conquest, but
development, a civilizing force, political position.
The South Manchuria Railway Co.: S.M.R. construction,
Chinese railway lines, link in world travel, growth of trafﬁc.
Town construction: Modern Facilities, Chinese follow
example, Railway Zone popular.
Dairen: Growth of population, harbor improvements,
port facilities.
Development of trade: Japan’s share in development,
the “Open Door,” growth of commerce, international trade,
distribution of trade.
Agriculture: S.M.R. fosters industry, increase
of production, Chinese principal gainers, trade, not
colonization.
Industries: Modern methods introduced, work of S.M.R.
Laboratories, dark side of picture.
Coal mines: Oil distillation. Anshan Iron Works.
Education and health services: Hospitals and sanitation,
cost of public services.
Points of interest: Port Arthur.
Dairen-Changchun Line–Chinchou–Pulantien,
Hsiungyaocheng, Kaiping, Tashihchiao, Newchwang
(Yingkou), Haicheng, Tangkangtzu, Anshan, Liaoyang,
Mukden (Fengtien), Tiehling, Kaiyuan, Changtu, Ssupingkai,
Kungchuling, Changchun.
Mukden-Antung Line: Penchihu, Feng-Huang-Shan
(Mt. Phoenix), Wulungpei, Antung.
Connecting Lines: Changchun-Harbin Line, Harbin,
Ssupingkai-Chengchiatun Payantala- Taonan-Tsitsihar Lines,
Ssupingkai-Chengchiatun-Payantala, Chengchiatun-TaonanTsitsihar, Changchun-Kirin Line.
Page 59: At the time of the Russo-Japanese war the
Japanese became aware of the value of the bean, especially
of the bean cake for use as fertilizer, but the bean did not
enter upon its career as an important factor in international
trade until 1910, when Mitsui & Co. made a trial shipment

of 100 tons to England. Since then, mainly through the
continued experiments of the Central Laboratory, maintained
in Dairen by the S.M.R., many new uses have been found
for the bean until today the articles manufactured from
beans, bean oil and bean cake include the following: soy
and various sauces, soups, breakfast foods, condensed milk,
casein, cheese, salad material, crackers, macaroni, ﬂour,
confectionery, glycerine, explosives, enamels, varnishes,
butter and lard substitutes, edible oils, salad oils, waterprooﬁng material, linoleum, paints, soap, celluloid, rubber
substitutes, printing inks, lighting and lubricating oils, etc.
The bean cake is also used extensively for fodder and as
fertilizer.”
The word “beans” (or “bean”), referring to soybeans,
appears on pages 37, 47, 54, 59, 60, 64-66, 68, 81 and 84.
Note: Henry Walsworth Kinney was born in 1879.
Address: Dairen.
954. Tompkins, P.W. 1928. The Paciﬁc Coast oil industry:
History, evolution and progress of the vegetable and ﬁsh oil
trades. Oil and Fat Industries 5(2):48-57. Feb. See p. 51-52.
Continued from January issue.
• Summary: “Soya bean oil importation originated on the
Paciﬁc Coast, commencing about 1908 and arriving in
second-hand kerosene tins. At that time the oil was dutiable
and the importers, seeing a large business opportunity if the
duty was removed, were successful in having it placed on the
free list. The early shipments of soya bean oil, packed in tins
and cases, were sold to soap manufacturers.
“With the removal of the duty in 1909, the imports
increased rapidly and the packing changed from tins to
new American oak barrels. This oil found a ready market
throughout the U.S., and the Paciﬁc Coast importers as
far back as 1910 started to ship it in tank cars across the
American continent, which necessitated the installation of
tanking facilities in San Francisco... With the European war,
the imports of soya bean oil showed an enormous increase,
shipments then being brought forward not only in new
American oak barrels, but also in tins, as well as in bulk in
the deep tanks of steamers. These heavy arrivals continued
until the tariff of 1922, which removed soya bean oil from
the free list and placed it on the dutiable list at the rate of 2½
cents per pound, thus reducing imports tremendously.
“Soya bean oil continues to be an article of import but
only spasmodically. All shipments now come forward in bulk
in steamers’ deep tanks in quantities of approximately 500
to 800 tons at one time. Some of this oil is consumed in this
country, while a large portion ﬁnds its way into Canada.
“Some of the early arrivals of soya bean oil originated
at Shanghai, Hankow, Newchang and Dalny (Dairen), but
the Manchurian product shipped from Dairen constitutes
the entire present import. Most of the oil is pressed, and is
consumed by the soap industry, though some is used in the
manufacture of paint. During the World War considerable
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was used for edible purposes.”
955. Sato, M.; Matsumoto, H. 1928. Preparation of fuel oil
by dry distillation of the calcium soap of soya bean oil. IV.
Comparison with magnesium soap. V. Hydrogenation of
the distilled oil (Abstract). British Chemical Abstracts–B.
47:179. March 16. [2 ref]
• Summary: An English-language summary of two Japaneselanguage articles: (1) Sato, Masanori. 1927. “Daizu abura
shibô-san sekkai no kanryû ni yoru nenryô yu no seihô
ni tsuite. IV. Kudo sekken to no kanryû seiseki hikaku
[Preparation of a liquid fuel resembling petroleum by
dry distillation of the calcium soap of soya bean oil. IV.
Comparison with the magnesium soap].” Kogyo Kagaku
Zasshi (J. of the Society of Chemical Industry, Japan)
30(4):242-45. April.
(2) Sato, Masanori; Matsumoto, H. 1927. “Daizu abura
shibô-san sekkai no kanryû ni yoru nenryô yu no seihô ni
tsuite. V. Kanryû yu no suiso tenka to seibun [Preparation
of a liquid fuel resembling petroleum by dry distillation of
the calcium soap of soya bean oil. V. Hydrogenation of the
distilled oil].” Kogyo Kagaku Zasshi (J. of the Society of
Chemical Industry, Japan) 30(4):245-52. April. Address:
Japan.
956. Sato, M.; Ito, C. 1928. Preparation of fuel oil by dry
distillation of the calcium soap of soya bean oil. VI, VII.
Reaction mechanism of thermal decomposition of the
calcium and magnesium salts of some higher fatty acids
(Abstract). British Chemical Abstracts–B. 47:179. March 16.
[2 ref]
• Summary: An English-language summary of two Japaneselanguage articles: (1) Sato, Masanori. 1927. “Daizu abura
shibô-san sekkai no kanryû ni yoru nenryô yu no seihô ni
tsuite. VI. Sekkai-en yori keton e no bunkai kikô to ondo
[Preparation of a liquid fuel resembling petroleum by dry
distillation of the calcium soap of soya bean oil. VI. Reaction
mechanism of thermal decomposition of the calcium and
magnesium salts of some higher fatty acids].” Kogyo Kagaku
Zasshi (J. of the Society of Chemical Industry, Japan)
30(4):252-60. April.
(2) Sato, Masanori; Ito, C. 1927. “Daizu abura shibô-san
sekkai no kanryû ni yoru nenryô abura no seihô ni tsuite. VII.
Keton yori tanka suiso e no bunkai kikô to ondo [Preparation
of a liquid fuel resembling petroleum by dry distillation of
the calcium soap of soya bean oil. VII. Reaction mechanism
of thermal decomposition of the calcium and magnesium
salts of some higher fatty acids].” Kogyo Kagaku Zasshi (J.
of the Society of Chemical Industry, Japan) 30(4):261-67.
April. Address: Japan.
957. Veneers (Indiana). 1928. Our question box: Soya-bean
casein glue (Letter to the editor). 22(5):36. May; 22(6):37.
June. See also Veneers, May 1928, p. 36.

• Summary: Part I (in May) is a series of 8 questions by a
person named “Fox” about a “casein glue made from soya
beans...” Is it a true casein glue? How does its strength
compare with that of other glues? What is the extent of its
development and use in the trade, its durability, its spread, its
degree of workability and its price in relation to other glues.
Part II (in June) is answers (by “M.G.”) to each of these
questions: “1–Soya bean glue is not a casein glue.” One of
the chief ingredients of soya-bean glues is a type of protein
[soybean protein]. Casein is another type of protein; they
resemble each other in that both are water resistant. It has
been said that the soya bean contains casein. This is not true;
soya bean protein has many properties that are different from
those of casein.
2. Soya-bean glue is not as strong as high-grade casein
glues, e.g., joint glues. However they have about the same
strength as the casein glues usually used in veneer making.
The strength of the best grade of soya-bean glues, in the
standard plywood test on birch, ranges from about 300 to
350 lbs. per square inch.
4. Soya-bean glues are practically the only glues used in
plywood plants on the Paciﬁc coast. These plants formerly
used casein glues, but now no casein glues are used to make
ﬁr or pine plywood in the western USA. A soya-bean glue
suitable for boxes is now widely used in the eastern USA.
Note: This is the earliest document seen (March 2017) in
which soybeans or soybean glue are mentioned in connection
with “plywood.” Address: USA.
958. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1928. Oils and oilseeds: The soy
bean situation in Manchuria. 16(26):947. June 25.
• Summary: “Latest reports of the 1927 production of soy
beans in Manchuria are for a crop not greatly in excess of
the 1926 crop of about 4,000,000 short tons, according to a
report to the Foreign Service of the Bureau of Agricultural
Economics from Paul O. Nyhus, Agricultural Commissioner
in the Orient. Early reports for 1927 had predicted an
increase as high as 40 per cent, but subsequent unfavorable
weather reduced prospects considerably.
“A slow market for bean cake and smaller takings by
Japan reduced milling operations considerably in the latter
part of 1927, but improvement has been shown in recent
months. The lack of demand was attributed more to the low
prices of rice and silk in Japan than to a sudden increase
in the use of mineral fertilizers. The gold equivalents of
Manchurian bean and bean oil prices have been somewhat
higher than a year ago. Bean cake prices, which were below
last year during the early months of the season, increased
during 1928 and in March surpassed the corresponding
quotations for last year, due largely to the approach of the
period for supplying fertilizer to the Japanese ﬁelds and
a consequent increase in Japanese demand. See Foreign
Service releases, F.S./FO-29 and 30, dated June 18 and 22
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respectively.”
959. Snell, Harry Stirling. Assignor to Western Electric
Company, Inc. (New York, NY). 1928. Molding compound.
U.S. Patent 1,678,713. July 31. 3 p. Application ﬁled 8 Nov.
1924. [1 ref]
• Summary: The main objects of this invention are: (1) To
produce a hardened protein with great resistance to moisture
for use as a molding compound. (2) To produce an insoluble
proteinate. Many different proteins may be used, including
those of “vegetable origin such as zein or soy-bean casein or
of animal origin, such as gelatine, milk casein” or albumen.
Address: Chicago, Illinois.
960. Johnson, Otis. Assignor to I.F. Laucks, Inc. (Seattle,
Washington). 1928. Process of treating soya beans. U.S.
Patent 1,680,264. Aug. 7. 2 p. Application ﬁled 27 May
1924.
• Summary: Describes the process of obtaining from the
soya bean an extract which may be “reduced to a base where
it may be used satisfactorily in the manufacture of paint,
calcimine, paper, cloth, sizings, barrel linings, adhesives, and
substitutes for ivory, horn, bone, or the like as well as for
food...” In addition, the oil may be removed from extracted
juice “before subjecting the latter to a curdling agent
preparatory to treatment of the latter to form a base.”
Juice is extracted from the mass obtained by soaking the
beans in water at not above 71ºC, grinding the moist beans,
and adding water at 71ºC or less and an alkali. A base for
an adhesive is obtained by separating the oil from the juice
using centrifugal treatment, adding a curding agent, and
removing moisture from the curd.
Note 1. Soy is mentioned 7 times in this patent in the
forms “soya beans,” “soya bean” and “soya bean cake or
soya bean meal.”
Note 2. This is the earliest patent assigned to I.F.
Laucks, Inc., 27 May 1924.
Note 3. This is the earliest document seen (Nov. 2017)
that mentions calcimine in connection with soya. Webster’s
Dictionary deﬁnes calcimine, a term ﬁrst used in 1864, as
“a white or tinted wash that consists of glue, whiting or zinc
white, and water and that is used especially on plastered
surfaces.” Address: San Francisco, California.
961. Shaw, Wilfred. 1928. Commercial prospects of
soybeans. Proceedings of the American Soybean Association
2:28, 30-33. Ninth annual ﬁeld meeting. Held 15-17 Aug. at
Indiana.
• Summary: This is largely a detailed discussion of the
origins and results of what is called here (p. 33) the “Peoria
Plan,” pioneered by Mr. H.G. Atwood, President of the
American Milling Company (Peoria, Illinois), who initially
proposed the idea to the president of the Peoria County
Farm Bureau as a way of encouraging the expansion of the

soybean crop in Illinois. Later a meeting was called at the
invitation of the American Milling Co. and Mr. Atwood’s
suggestion was thoroughly discussed. “Those in attendance
at this meeting were Mr. Atwood, and Associate Directors
of the American Milling Company; Mr. Eugene Funk and
Mr. Bradley, of Funk Bros. Seed Company, Bloomington;
Mr. McConnell and Mr. Chase, managers of the Grange
League Federation Exchange Incorporated, Peoria, and also
representatives of the Peoria County Farm Bureau, Mr. M.M.
Baker, Vice-President of the Caterpillar Tractor Company
representing the Peoria Association of Commerce; Professor
J.C. Hackleman, of the Agronomy Department, College of
Agriculture, Urbana, and Mr. C.V. Gregory, Editor of the
Prairie Farmer, Chicago. (I want particularly to mention that
Professor Hackleman and Mr. Gregory were outstandingly
valuable in perfecting the entire plan as completed.)”
“At this meeting the three companies, namely:
the American Milling Company, the Grange League
Federation Exchange (which is a commodity buying and
feed manufacturing organization agency of 35,000 eastern
farmers), and Funk Bros. Seed Company agreed to offer a
guaranteed price of $1.35 per bushel for No. 2 Federal Grade
soybeans with a limit of 50,000 acres or 1,000,000 bushels
f.o.b. either Peoria or Bloomington, Illinois.
“The exact wording of the agreement ﬁnally drawn
and presented to the farmers for signature by Illinois Farm
Bureaus is as follows:” It consists of only for paragraphs,
and concludes: “Deliveries shall be made prior to December
31st, 1928.
“Later at an opportune conference of Illinois Farm
Advisors, or County Agents, held at the College of
Agriculture, Urbana, the guaranteed price proposal of these
companies was explained thoroughly. It was enthusiastically
received by the County Agents present and upon suggestion
from the ﬂoor a committee called ‘The Farm Bureau
Committee’ was appointed. Mr. W.E. Riegel, who is in
attendance at this meeting, was one of the three members
of this committee. This committee was charged with the
responsibility of giving Illinois farmers, who cared to do
so, the opportunity of signing up the bean acreage they
desired upon the guaranteed price basis outlined above.
How well they responded and appreciated this opportunity
is indicated by the fact that upon August 1st, 58 counties
had sent in 1,101 contracts totalling 41,274½ acres of beans.
At the present time plans for the orderly movement of these
beans to market after harvest are being worked out. Funk
Brothers Seed Company soybean mill at Bloomington,
Illinois, will handle and grind a portion of the beans. The
Grange League Federation Exchange, who operate a large
feed manufacturing plant at Peoria, will handle a portion, and
the American Milling Company’s newly acquired oil mill
at Peoria will handle and grind a portion of the contracted
beans. The estimated combined immediate soybean storage
capacity of these companies is placed at 300,000 bushels and
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it is possible for them, if necessary, to still further augment
this.
“It can logically be asked how these companies propose
to market the beans secured from 42,000 acres and guarantee
a price in advance.”
“The American Milling Co. and Grange League
Federation Exchange, as previously stated, are very large
manufacturers of mixed feeds. The greater part of this feed
is shipped east for the eastern dairymen and stockmen to
feed. Protein naturally is a large factor of expense and vale of
these feeds.
“The sources of high protein concentrates for use
in mixed feeds at the present time are: Cottonseed meal
(2,600,000 tons), Gluten feed and meal (650,000 tons),
Linseed meal (700,000 tons), and miscellaneous other
sources such as Soybean meal, Peanut meal, and Malt
(200,000 tons).”
“The beans from the 42,000 acres under contract in
Illinois that are delivered by Illinois farmers to the three
buyers will be ground, the meal used as a high protein
supplement in the manufacture of feeds, and the oil disposed
of through the regular trade channels which now exist.”
“Imports of soybeans and soybean products come
principally from China and the province of Manchuria. The
present rates of duty upon soybeans are: ½ cent a pound or
30 cents a bushel on the whole beans; soybean oil 2½ cents
per pound; soybean cake and meal free. 24,000,000 pounds
of soybean oil were used in paint, varnish, soap, linoleum,
oil cloth, oleomargarine, artiﬁcial leather, and other
manufacturing channels in this country in 1927.”
“The production of soybeans for commercial purposes
will increase on corn belt farms so long as a proﬁtable
market for them is provided. The ‘Peoria Plan’ of a
guaranteed price upon beans has been an enormous factor
in increasing the acreage of beans sown for commercial
purposes and in demonstrating to Illinois farmers the
possibilities in the production of soybeans for commercial
uses.”
Note: This is the earliest document seen (Feb. 1998)
that mentions the “Peoria Plan.” This plan was instituted
primarily to obtain soybean meal, not soybean oil. Address:
Representing American Milling Co.
962. Wand, Frederick A. 1928. Commercial outlet for
soybeans. Proceedings of the American Soybean Association
2:35-36. Ninth annual ﬁeld meeting. Held 15-17 Aug. at
Indiana.
• Summary: Illinois farmers “were not satisﬁed with
harvesting their soybeans with a grain binder because of
the large loss due to shattering. A number of prominent
soybean growers became interested in developing a machine
that would cut and thresh the crop at one operation, leaving
the straw in such condition that it could be plowed under
for fertilizer. At that time the wheat combine was being

introduced into the Southwest, but even our Agricultural
Experiment Stations could not be enthused over the idea
of introducing such a large machine on Corn Belt farms.
However, one machine was used in Illinois in 1924 for
harvesting 212 acres of soybeans and was purchased by
Garwood Bros., of Stonington, Illinois.
“I was fortunate in being asked to visit the executive
ofﬁces of the Massey-Harris Harvester Company at Batavia,
New York, for the purpose of convincing their board of
directors that they should expand their sales organization
in order to introduce and sell Combines in territory that a
number of agricultural authorities believed was not adapted
to Combine harvesting. I insisted the Combine would take
the “H” [hell] out of harvesting and revolutionize soybean
growing in the Central West. I also maintained that the
machine could be used for harvesting small grain, as the
Staley Company had developed an efﬁcient and economical
grain dryer suitable for installation in country elevators for
the purpose of drying Combine grain and soft corn. After
talking the proposition over with Mr. Joseph N. Shenstone,
president of Massey-Harris Harvester Co., Inc., and his
board of directors, they decided to support the project. The
Staley Company designed and built a portable grain dryer
that was used in connection with harvesting the ﬁrst ﬁeld of
wheat that was harvested with a combine in Illinois. They
also helped to sell the ﬁrst eight combines that were sold in
Illinois and convinced the manufacturers of farm equipment
that they should develop small combines for use on corn
belt farms. The same procedure has been carried through in
developing special equipment for planting and cultivating the
crop.
“The A.E. Staley Manufacturing Company is the largest
independent corn products manufacturing concern in the
world. We ship our products to 54 national markets. During
the ﬁrst three months of the present year, the Associated
Manufacturers of Corn Products ground 26,000,000 bushels
of corn. It is possible to manufacture a greater variety of
products from soybeans than from any other farm crop
and there is no doubt in our estimation, but that there is a
commercial outlet for 26,000,000 bushels of soybeans.
“Every acre planted to soybeans means one less acre of
our surplus crops; corn, wheat, and oats. Large quantities of
soybeans will always be fed on the farms and our industries
are pleading with farmers to grow more soybeans for market.
With the present amount of ﬂaxseed that is being produced
in the Northwest, our farmers can readily produce enough
soybeans to supply our domestic needs for vegetable oils. At
the present time 40% of our protein is being imported in one
form or another. Farmers should increase the production of
crops that are now being #1.”
“The price of soybeans for manufacturing purposes is
determined by the price of the products derived from the
beans. At the present time the mills are manufacturing crude
and reﬁned soybean oil, soap, varnish, soybean oil meal,
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soybean health ﬂour, plastic paints for interior decorating and
waterproof glue. The casein may be extracted from soybean
cake and used for sizing paper.
Note: This is the earliest document seen (Feb. 1998) that
mentions the Garwood Brothers in connection with the ﬁrst
use of a combine to harvest soybeans in Illinois. Address:
A.E. Staley Mfg. Co., Decatur, Illinois.
963. Govier, Geoffrey E. 1928. European methods of
crushing soya beans. Oil and Fat Industries 5(9):251-54.
Sept.
• Summary: World War I gave the Soya Bean oil industry
great momentum in both Europe and the Orient. A large
proportion of the output of the European mills was “reﬁned
and hydrogenated and found its way into several edible
products, such as margarine, lard substitute, suet substitute,
etc.” One of the very prominent English oil mills “conceived
of mixing the soya beans with cottonseed prior to processing.
This produced an oil which was marketed as Soy-cot oil, and
which, on reﬁning produced a product of much lighter and
more pleasing color than the straight soya bean oil, while
it reacted very much more satisfactorily to hydrogenation.”
The cake, marketed as Soy-cot cake and meal, “was much
superior to neat cottonseed cake and became so popular, that
Soy-cot products became one of the most important lines of
this particular (at that time rated as the largest plant of its
kind in the world).”
“In Europe, the Hydraulic Anglo Oil Press is now almost
entirely used for expressing oil from Soya Beans... The size
of the ﬁnished cakes is usually 12 to 14 inches in width and
30 to 32 inches in length... Very few soybeans are subjected
to solvent extraction for it is found that the residual soybean
meal is unsuitable for feeding purposes.”
A photo shows huge numbers of stacked sacks of
soybeans being loading into railroad cars at Dairen, South
Manchuria.
964. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1928. Vegetable glue and
method of making same. U.S. Patent 1,689,732. Oct. 30. 3 p.
Application ﬁled 29 Oct. 1923.
• Summary: One of two early and key patents issued to these
two inventors this year.
Note: This is the earliest patent applied for (Oct. 2017)
concerning I.F. Laucks and soybean glue. It was applied for
in Oct. 1923. Address: Seattle, Washington.
965. Himia i Industria (Chemistry and Industry). 1928.
Italianska maslena i sapunena industria [The Italian oil and
soap industry]. 7(2):94-96. Oct. [Bul]*
• Summary: Production of soy oil in Italy increased from
350 tonnes (metric tons) in 1924, to 2,620 tonnes in 1925, to
16,940 tonnes in 1926. Address: Bulgaria.

966. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1928. Vegetable glue and
method of making same. U.S. Patent 1,691,661. Nov. 13. 4
p. Application ﬁled 9 March 1927.
• Summary: “The art of making a water-proof glue from
certain protein materials has been known for some time;
thus casein. and blood albumin are in common use. These
last mentioned compounds, however, have a number
of disadvantages from a practical standpoint. Casein is
costly and lack of uniformity in the material as derived
from various sources is a serious detriment; while blood
albumin is not available except in certain situations. There
is accordingly a great demand, particularly in the veneer
industry where large quantities of glue are consumed, for a
new glue that will be cheap and at the same time sufﬁciently
water-proof.
“By water-proof, in this connection, it is not meant
that glues thus characterized will resist the action of water
indeﬁnitely, but it is meant that they are water-proof in the
sense in which the term is used in the veneer industry, viz.,
that a panel can be soaked in cold water for from seventytwo to one hundred hours, or in boiling water for eight hours,
without separation.”
“Soya bean ﬂour made from soya bean cake from which
the oil has been expressed, is preferably used in practice
because it is cheaper and makes a better glue,...”
Note: Soy is mentioned 33 times in this patent in the
forms “soya bean ﬂour,” “soya bean cake,” “whole soya
beans” and “soya bean protein matter.” Address: Seattle,
Washington.
967. Mazetti, Giuseppe. 1928. Ulteriori osservazioni sul
potere battericida dell’olio di lino cotto e di altri oli vegetali.
Nota III. [Further observations on the bactericidal power of
cooked linseed oil and other vegetable oils]. Bolletino della
Societa Italiana di Biologia Sperimentale 3(6):754-58. Nov.
20. [Ita]
• Summary: This is the third in a series of articles on the
bactericidal power of boiled linseed oil and other vegetable
oils. Very brief results for soybean oil (Olio di semi di soya)
are included in this installment. Address: Dott., Aiuto ed
incaricato di Batteriologia ed Imm., Istituto d’Igiene, R.
Universita di Siena, Italy.
968. Gerngross, Otto; Sandor, Georg. 1928. Verfahren zur
Verleimung mittels pulverfoermingen Caseinleimes [Process
for gluing by means of powdered casein lime]. German
Patent 568,310. Nov. 21. 2 p. Issued 17 Jan. 1933. [Ger]
• Summary: One can also add ﬁnely powdered soy protein
(Sojaeiweiss) to the formula; see page 2, line 5.
Note: Soy is mentioned only once in this patent in the
form “feinst gepulvertem Sojaeiweiss” (ﬁnely powdered soy
protein). Address: 1. PhD, Berlin-Grunewald; 2. Dr.-Ing.,
Berlin-Schoeneberg. Both: Germany.
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969. Dorsett, P.H.; Morse, W.J. 1928. Foreign agricultural
explorations: Introduction (Document part). In: P.H. Dorsett
and W.J. Morse. 1928-1932. Agricultural Explorations
in Japan, Chosen (Korea), Northeastern China, Taiwan
(Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 5. No author, date or place are given. “It
is primarily through plant introduction in the form of new
species or those related to the ones already established [new
varieties] in the United States, and their fullest utilization
which, not only promise most for the further extension,
development and success of agriculture, but also tend to
make the United States more nearly self supporting.
“The world is a ‘Gold Mine’ of plant wealth accessible,
alike to all nations, however the development of country’s
interest in this vast and practically inexhaustible storehouse
of potential agricultural possibilities is not dependent upon
the united efforts of the nations but is directly in proportion
to the efforts exerted by each country independently in its
search for plant nuggets [?] adaptable to its needs.
“The United States has perhaps accomplished more in
this important ﬁeld of agricultural research than any of our
sister countries, and yet she has but yet touched the fringe of
its possibilities, both as to plant introduction and adaptation.
“It has been stated on good authority that more than
90% of the cultivated plants now being grown in the
United States, are directly or indirectly the result of plant
introduction. Under these conditions it is self evident that
Foreign Plant Introduction is one of the most important lines
of research investigations now being pushed by the United
States Department of Agriculture.”
Page 8. “Through plant introduction, selection and
breeding, soybean culture in the United States is being
rapidly extended throughout both the cotton belt of the
South and the corn belt of the North. The acreage devoted
to the growing of this plant alien in the United States has
increased from 500,000 acres in 1917 to approximately
4,000,000 acres for the year 1928. The Virginia, Manchu and
Laredo soybean selections made from introductions made
by the late Mr. Frank N. Meyer, Agricultural Explorer of
the Ofﬁce of Foreign Plant Introduction, in 1906, 1911 and
1914 respectively, returned in the aggregate in money value,
to their adopted country in 1924, for hay and grain alone
upwards of $7,700,000.00” [$7.7 million].
Note: The soybean was probably the most import and
best known of the many plants introduced to the United
States.
Pages 9-10. “While the work as a whole is general
agricultural explorations and every thing possible will be
done to accomplish results in this connection, there are two
principal objectives which it is hoped the expedition can

accomplish. They are First to round up, in so far as possible,
the work of observation, investigation and seed collection
of desirable varieties, strains, etc. of the Soyabeans in the
Orient, and also to secure data and photographs not alone
of ﬁeld operations but also of practices and methods of the
utilization of the soybean for food and all other byproducts,
especially those industrial. Second, to study the persimmon
industry of the Orient...”
Pages 11-12.
“Ninety-ﬁve percent or more of the agricultural crops
of America today are either directly or indirectly the result
of plant introductions. The United States heads the nations
of the world in its activities in agricultural exploration and
plant introduction, As a result of this work this nation’s
diversiﬁcation of important and valuable crop production and
agricultural research investigations are not surpassed by any
other country of the world.
“The work of agricultural exploration in northeastern
China during the period from August 1924 to December
1926 [by P.H. Dorsett] resulted in the introduction of
valuable types of soybeans, mung beans, wheat, rice, barley,
chestnuts, pears, jujubes, persimmons, and other deciduous
fruits, vegetables, forest trees, and ornamental shrubs and
vines. All were adapted for trial in the temperate regions of
the United States and many of them suitable for trial in the
semi-arid Great Plain region of America, where the need for
such material is so very great.
“The observations made, data, and still and motion
pictures secured, concerning the Chinese practices of
growing, harvesting, handling, and storing soybeans in
a country which leads the world in its production has
materially stimulated the interest in N.E. China, Japan,
Korea & Formosa of farmers and research investigators,
who have put America’s acreage of this extremely valuable
plant immigrant ahead of all other countries and next to
Manchuria.”
Note: The next paragraph (p. 12) is similar to the
one above it, discussing the importance of agricultural
exploration in 1924-1926 on the Chinese persimmon, and
has helped to make the persimmon an important crop in
California.
“Regions to be covered [by this expedition]: Japan,
Chosen (Korea), Taiwan (Formosa), and Northeastern
China...”
Page 13. “Objectives: It is proposed to conduct
extensive agricultural investigations in the previously
mentioned regions, primarily on the following crops:
“1. Soybeans: No one factor has contributed more to the
increase of the soybean in America than the development
of new varieties through introductions from the Orient.
The soybean is a crop of local adaptation, as shown by
the numerous varieties in Asiatic countries and the results
of extensive tests in the United States. Although grown
primarily for forage in the United States, many sections are
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looking forward to the production of soybeans as a cash
crop for oil and oil meal, and for human food and industrial
uses. It is quite generally predicted that the soybean will
become one of our major crops, particularly in the South of
the boll weevil sections and in the Corn Belt states through
the menace of the corn borer. To attain this importance in
American agriculture high yielding varieties for different
uses and adapted to a wide range of soil and climatic
conditions are essential. Also, extensive investigations
are necessary as to the best methods of planting, culture,
storage, marketing, and the extensive utilization of the seed
for human food and industrial purposes as practiced in these
Oriental countries where the soybean has been the most
important food crop for many centuries.”
Pages 14-15. 2. Mung bean: 3. Kudzu: 4. Persimmon. 5.
Forage, green manure, and cereal crops; fruits, vegetables,
trees, and other crops and plants of potential value to
American agriculture.
Personnel: The Ofﬁce of Foreign Plant Introduction
plans to send on the proposed Agricultural Explorations to
Japan, Chosen, Northeastern China and Formosa in 1929,
Mr. W.J. Morse, Agronomist in the Ofﬁce of Forage Crop
Investigations–in charge of Soybean, Mung Bean, Kudzu
and other Oriental leguminous crops, and Mr. P.H. Dorsett,
Horticulturist in the Ofﬁce of Foreign Plant Introduction.
leader of the Agricultural Exploration work in N.E. China in
1924 to 1927.
Pages 26-28: “Regions to be explored: The countries
included in the proposed exploration are Manchuria,
Northeastern China, Chosen (Korea) and Japan including
Formosa. On completion of the work in the above countries,
provided conditions are favorable, a short time will be spent
in the Dutch East Indies, especially Java and Sumatra [Note:
This never happened].
Next come descriptions (location, latitude and longitude,
etc.) of each of the countries they intend to visit: Manchuria:
Chosen (Korea): Japan: Formosa (Taiwan): Dutch East
Indies:”
Pages 28-29: “Prospective crops: Soybeans: The
rapid expansion of soybean culture has been one of the
outstanding developments in the recent history of American
agriculture. From an area of less than 50,000 acres in 1907
it has expanded in 1927 to approximately 11,500,000 acres,
with a production of over 8,000,000 bushels of seed valued
at nearly $14,000,000. The value for hay, forage, silage
and pasture is estimated to be equal to a similar amount.
The present industry is based primarily on the more than
1,500 varieties of soybeans already introduced by the
Department [USDA]. The present area in which soybeans
are now being grown is indicated on the inclosed map. Over
½ of the area of the United States is involved. While the
soybean is primarily grown for hay and forage its use for
oil is also increasing and oil mills are being erected (see
map 2). In Manchuria and Japan the soybean oil meal ranks

ﬁrst in importance as a soybean product, being especially
valuable for animal feed and fertilizer. Soybean oil, now
imported, is being used in lard and butter substitutes, paints
and varnishes, glue, linoleum, rubber substitutes and also is
reﬁned as an edible oil.
“Varieties for expanding present area: The area in
which soybeans are grown in this country can be greatly
expanded provided drought resistant types can be found
for the southwest and early maturing types for the northern
and northwestern regions. The prevalence of the soybean
throughout the widely varying districts of Manchuria and
Japan gives ample promise of supplying these types.
“Soybeans are being extensively cultivated throughout
Java for food and green manure. It is a highly important
article in the products of the country. It is believed that types
can be found here that will be successful in the milder, moistsummered southern states.
“In the present area where soybeans are grown, swine
feeders demand [?] varieties of low oil content while the
demand for oil mills is for varieties of high oil content. The
range in both directions can be extended it is believed by
introduction of new varieties.
“Leaf, stem, and root diseases are gradually increasing
in some of our older soybean production regions. In the
event these diseases [become] prevalent, a special study and
selection of resistant strains is highly desirably.” Address:
Agricultural Explorers, USDA, Washington, DC.
970. Govier, Geoffrey E. 1928. Soy bean milling. American
Miller 56(12):1246. Dec. 1.
• Summary: “The few mills in this country processing
domestically produced beans are located chieﬂy in the
Middle West, where there has been a movement to promote
cultivation of this crop in the corn growing sections.”
“The work has been successful and in the past few
years the acreage in soy beans in that section has shown a
marked increase. The oil from the domestic beans is of high
quality and ﬁnds a ready market. Research is being carried
out on the utilization of the residue, for it has possibilities as
a valuable source of casein, of which it has a high content,
and already this product is being recovered commercially
for use as a glue or cement for manufacturers of furniture,
although the efforts of the chemists are not chieﬂy directed to
the recovery of the casein in a sufﬁciently pure form for use
in the manufacture of paper, where it is used in sizing and
glazing the high grade papers.
“As a diabetic food the soy bean meal also has
possibilities, for it is a nutritious and wholesome ﬂour, free
from starches and sugars. As a cattle food the meal is valued
on account of the apparently increased amount of cream in
the milk of dairy cattle fed with it.”
971. Enzler, A. Bernard. 1928. Le soya: Son emploi et
son pouvoir nutritif [The soybean: Its use and its nutritive
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power]. Revue Internationale des Produits Coloniaux et du
Material Colonial 3(36):442-44. Dec. [Fre]
• Summary: Contents: The soybean (le soya) in France.
The soybean in the Far East [East Asia]. A little alimentary
physiology. Soy ﬂour (La farine de soya [of Dr. Berczeller]).
An ideal colonial food.
The soybean is hardly known at all in France except by
some rare importers of Asiatic seeds. In 1924 only 31 tonnes
(metric tons) were imported, in 1925 only 8 tonnes, and in
1926 only 6 tons, whereas in 1926 Great Britain imported
46,000 tonnes and Germany imported 364,000 tons.
These very modest French import ﬁgures are due to
the fact that, even though they were not being consumed,
soybean seeds (graines de soya) were categorized by our
customs duty as edible seeds (and are therefore subjected to
a duty of 2 francs [per kilo], and 50% ad valorum) (2 fr. 50%
de la valeur) as opposed to the category of oleaginous seeds
that includes peanuts, which we actually do often eat grilled.
This is not the only consequence of our customs duty.
Since seed importation is essentially banned due to
a protectionist law, we are forced to import almost all
of the soybean oil (huile de soya) that is used in soap
manufacturing and in the production of edible oils and
dietary fats. Protectionist policies have always been a
double-edged sword! While the production of this oil is
virtually nil in France, it reached 4,630 tons in Great Britain
in 1926, and 36,420 tons in Germany. We imported 4,801
tons almost exclusively from Germany in 1924, 6,437 tons
in 1926, and 7,930 tons in 1927. Soybean oil use is therefore
developing quickly in France. Moreover, for some time, this
oil has even been added to meals at inexpensive restaurants,
under other names, or added in large quantities to olive oils.
And since soybean oil is not used or consumed under this
name, or in its pure state, the general public is ignorant of
all things soy, which has only been imported into Europe in
large quantities since 1908.”
A little nutritional physiology:
Meanwhile, European physiologists have been
recommending the consumption of soybeans for some time
now.
Towards the end of the last century, the German energy
theory dominated nutrition physiology. This theory only
considered measurable manifestations, disregarding the
essential nature of things. It was the British physiologist
Hopkins–the ﬁrst to our knowledge–who showed through
experiments that there are more or less signiﬁcant
physiological effects depending on the nutritional matter.
His experiments with young animals proved that these
animals will die if their food lacks speciﬁc nutritional matter,
which we now know as vitamins. Vitamins are not deﬁned
chemically, but they are absolutely necessary for proper
nutrition. Animals fed only wheat would slowly die, while
the others, fed exclusively soybean seeds, would thrive.
The “Chinese bean” (pois chinois) [soybean] contains

an albumin that is as complete as albumin from animals. In
addition, soy fat (graisse du soya) contains a vitamin that
young animals in particular need for cell formation.
Note: Translated by Elise Kruidenier, Seattle,
Washington. Address: France.
972. McRostie, G.P.; Hamilton, R.I.; Dimmock, F.; Clark,
S.E. 1928. Soybeans in Canada. Canada Department of
Agriculture (Ottawa), Pamphlet No. 93. 11 p. New Series.
• Summary: In Canada the main areas of production are
the central and southwestern portions of the province of
Ontario. Small areas have been grown in every province in
the Dominion. Canada has imported annually, during the last
7 years, an average of about 5,000,000 pounds of soybean oil
for use in the manufacture of soaps and paints.
The cake or meal resulting from the extraction of oil
from soybeans has a feeding value equal to that of linseed
meal or cotton seed cake. It is being imported into Canada at
present in considerable quantities for feeding purposes.
A description of 18 varieties grown in the tests at the
Dominion Experimental Station, Harrow, Ontario are listed
in a table. Address: Central Experimental Farm, Ottawa.
973. Shames, Irving J.; Vreeland, John S. 1928. Extractions
of casein and oil from the soya bean. BSc thesis, Iowa State
College. 81 leaves. 29 cm. *
Address: Iowa State College, Ames, Iowa.
974. Wright, Philip G. 1928. The tariff on animal and
vegetable oils. New York, NY: The Macmillan Co. xviii +
347 p. Index. 19 cm.
• Summary: On the title page, under the author’s name:
“With the aid of the Council and Staff of the Institute
of Economics.” The “Director’s Preface,” by Harold G.
Moulton begins (p. vii-xi): “Within the last decade a new
set of economic relationships between the United States
and the rest of the world has developed... The tariff, as
the most important expression of the trade policy of this
country, requires a fresh examination, and this the Institute
of Economics has undertaken.” The present study is one of a
series on agricultural products.
The Introduction begins (p. 1): The tariff acts of 1921
and 1922 placed heavy duties on linseed, cottonseed, peanut,
coconut, soya bean, and edible olive oils. Three of these oils,
cottonseed, coconut and soya bean, were previously on the
free list... Flaxseed, cottonseed, peanuts, and soya beans,
raw materials of four of the above-mentioned oils, were also
made dutiable at high rates, two of them, cottonseed and
soya beans, being removed from the free list.” Other oils,
including perilla and sesame oils, remained on the free list.
“The duties were not so much in the interest of the producers
of the oils as of the producers of the raw materials of the oils;
namely, dairymen, soya bean” growers, etc.
Chapter 2, “Properties, uses, and commercial importance
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of the fatty oils,” discusses 10 different vegetable oils:
Castor oil, Chinese nut or tung oil, coconut oil, corn oil,
cottonseed oil, linseed oil, olive oil (grown mostly in Spain
and Italy, with some in California), palm oil and palm
kernel oil, peanut oil, and soya bean oil. It also discusses
5 animal fats, incl. butter substitutes and whale oil. A table
(p. 37) shows “Production, consumption, imports, and
exports of cottonseed oil, 1920-1926.” Cottonseed oil ranks
ﬁrst among U.S. vegetable oils in both production and
consumption (including edible and inedible consumption). In
1914 production reached 1,790 million lb and consumption
was 1,589 million lb, or 89% of the output and 64% of the
consumption of all vegetable oils in the USA. Production
then fell due to the boll-weevil, and by 1922 it had sunk
to but little more than half its level in 1914. Since that
year there has been a rapid recovery. Production in 1926
reached 1,760 million lb, and accounted for about 55% of
all the vegetable oil consumed in the USA that year (p. 36).
Corresponding ﬁgures are given for the other oils discussed
in this chapter.
The section on “Soya bean oil” (p. 50-52) has the
following contents: Raw material, properties and uses,
methods of production, table showing production, imports,
and exports of soya bean oil for the years 1914, and 19191926.
The soya bean is not grown to any considerable extent
in the USA for its oil. “It is grown rather for forage and
for introducing nitrogen into the soil.” The quantity of oil
“produced” in the USA (reﬁned from crude oil imported
from the Orient) is less than 2% of domestic consumption.
The crude oil “has a distinctly ‘beany’ taste and odor. When
reﬁned and deodorized it is light yellow, nearly odorless
and tasteless, closely resembling reﬁned cottonseed oil.
It is primarily a soap oil, but is also a semi-drying oil and
hence is used in the manufacture of paints, varnishes, oil
cloths, linoleums, and printers’ inks. As a drying oil it is
for most purposes inferior to linseed but may be mixed
with linseed in proportions not to exceed 20 per cent with
satisfactory results. For some uses it is used alone and is
said to be superior to linseed. Finally, when reﬁned, and, if
necessary, hydrogenated, it is an edible oil and is used, but
not extensively in the United States, in the manufacture of
lard substitutes, oleomargarin, and as a salad oil. The value
of soya bean oil has been fully appreciated only within
recent years... Reﬁning and especially hydrogenation have
expanded its usefulness. It is now among the most important
of the vegetable oils.”
The oil, constituting about 18% of the bean, “is obtained
by crushing or by the use of a solvent, such as benzine. A
higher percentage of the oil content of the bean is obtained
by the use of a solvent–95 as against 50 to 75 per cent–but at
a loss of the oil cake.” “The chief sources of imports of soya
bean oil are China (especially Kwantung [Manchuria]) and
Japan. Both imports and exports have declined greatly since

1919. European countries import large quantities of the beans
for crushing. This, however, is not the practice in the United
States and there is no record of imports of soya beans.”
A full-page table (p. 108) gives “Rates of duty on
principal fatty oils, under tariff acts from 1909 to 1922
inclusive.” Figures are given for 33 oils and fats. Soybean oil
was imported free of any duty under the tariff acts of 1909
and 1913. In 1921 the rate of duty was 20 cents/gallon or
2.667 cents/lb. In 1922 it was slightly lower, 2½ cents/lb.
Another full-page table (p. 109) gives the “Rates of
duty on speciﬁed raw materials of vegetable oils” under the
same 4 acts. In 1909 Soya beans had the highest duty of any
oilseed, 45 cents per bushel of 50 lbs. In 1912 and 1921 they
came in free. In 1922 the duty was ½ cent/lb. A table (p. 132)
shows the rise in price of various oils (incl. soya bean) from
June 1921 to Dec. 1923 and Dec. 1925.
Chapter 7, titled “Effects of recent tariff changes on
prices, production, and trade” includes a discussion of soya
bean oil (p. 218).
In Chapter 8, titled “What shall we do with the oils
duties?,” the section on “The food oils” begins (p. 23337): “The duties on cottonseed, peanut, and soya bean oils
have failed to accomplish the purposes for which they were
imposed or have done more harm than good... In the case
of soya bean oil the price difference has been increased
by virtually the full amount of the duty, and to this extent
domestic crushers of soya beans have doubtlessly beneﬁted.
But it is very doubtful whether this beneﬁt has extended to
growers.”
The appendix contains numerous statistical tables which
include information on soybean oil: I. Domestic production
of the principal oils and fats, 1914 and 1919-1926 (p. 26061). II. Imports of the principal animal and vegetable oils
and fats for the years speciﬁed (1914-1926) (p. 262-63). III.
Exports of the principal animal and vegetable oils and fats,
1914, and 1919-1926 (p. 264-65). IV. Domestic consumption
of the principal animal and vegetable oils and fats, 1914,
and 1919-1926 (p. 266-67). V. Data indicating the extent to
which the United States is self-sufﬁcient in the production
of the fatty oils (1920 and 1926) (p. 268-71). VI. Domestic
production and foreign trade [imports & exports] of the
United States in raw materials of the vegetable oils, 1914
and 1919-1926 (p. 272-73). VII. Revenues derived from
imports of the principal animal and vegetable oils and fats,
by months, Jan. 1920 to Sept. 1927, inclusive (p. 274-75).
Note: This is the earliest U.S. document seen (Sept.
2003) that analyzes the effects of tariffs and other U.S.
government policies on soya beans and soya bean oil.
Also discusses: hempseed oil, oil cake (Chinese nut,
coconut, cottonseed, linseed, soya bean), and peanuts.
Address: Inst. of Economics, Washington, DC.
975. Faure, Blattman & Co. 1929. Review of the oil and fat
markets, 1928. London. 106 p. See p. 92-94.
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• Summary: Page 92: Tables show: (1) Imports of soya beans
into the United Kingdom (In tons) (1919-1928). Increased
from 61,565 in 1919 to 192,438 in 1928.
(2) Imports of soya beans into Germany (In tons of
1,000 kilos.) (1922-1928). Increased from 86,407 in 1922 to
847,724 in 1928. (3) Imports of soya beans into Holland (in
tons) (1922-1928). Increased from 5,022 in 1922 to 17,679
in 1928. (4) Imports of soya beans into Denmark (in tons)
(1924-1928). Increased from 154,253 in 1924 to 211,925 in
1928.
(5) Average monthly price of soya bean oil in Hull [UK]
(Per ton) (1914-1928). The price increased from £26 in Jan.
1914 to £33 in Dec. 1928.
(6) Imports of soya bean oil into the United Kingdom
(In tons) (1916-1928). It ﬂuctuated with a small increase.
(7) Exports of soya bean oil into the United Kingdom
(In tons) (1915-1928). It increased from 13,472 in 1915 to
21,865 in 1928.
Page 93: (8) Imports of soya bean oil into U.S.A. (In
tons) (1919-1928). Decreased from 87,415 in 1919 to 5,885
in 1928.
(8) Imports of soya bean oil into Germany (In tons of
1,000 kilos) (1922-1928). Decreased from 42,475 in 1922 to
1,118 in 1928.
(9) Imports of soya bean oil into France (In tons) (19201928). Decreased from 9,300 in 1920 to 8,820 in 1928.
(10) Imports of soya bean oil into Holland (In tons)
(1921-1928). Increased from 32,523 in 1922 to 40,562 in
1928.
(11) Shipments of soya beans and soya bean oil from
Manchuria (Season 1st Nov. to 31st Oct.) (In tons). 1924-25.
Total shipments of each. Of which shipped to Europe. 192526. Total shipments of each. Of which shipped to Europe.
1926-27. Total shipments of each. Of which shipped to
Europe. 1927-28. Total shipments of each. Of which shipped
to Europe.
Page 94: “Soya beans and soya bean oil: There has been
a very marked increase in the quality of Soya Beans shipped
from Manchuria during the season 1927/28, as compared
with the season 1926/27.
“The increase in the Soya Bean shipments and the
decrease in the Oil shipments must be explained by the fact
that the Mills which were crushing Beans in Manchuria
practically ceased operating during 1928. Owing to the
high price obtainable for Soya Meal in Germany, it was
impossible for Mills in Manchuria to compete with the
German Mills, and seeing that in the past the Manchurian
Mills mainly disposed of their Cake for fertilising purposes
to Japan, this transfer of the crushing industry from the
East to Europe was inevitable. Big efforts are being made
now by Mills in the East to ﬁnd a better outlet for their
Cake and Meal by shipping it to Europe, and especially by
turning out grades suitable for human consumption, and
already great strides have been made in this direction. On the

success of this movement will depend the extent to which
the Manchurian Mills are enabled to resume operations.”
Address: Holland House, Bury St., London E.C. 3, England.
976. Pope, Felix T. 1929. World trade in soy beans. Oil
Miller and Cotton Ginner (The) 33(5):30-31. Jan.
• Summary: From Commerce Reports: “Owing to the many
new uses that are constantly being found for vegetable oils
and the ever-increasing popularity of oil cake and meal as
a stock feed, oilseeds are year by year assuming a more
important place in world trade. World production for the year
1926 approximated 35,900,000 short tons, of which about
one-third was exported from the country where it was grown,
either in the form of seed or as oil and oil cake and meal.
“Cottonseed is by far the most important of all oilseeds,
world production in 1926 having been nearly 14,000,000
short tons, or about 40 per cent of the total production of
all oilseeds. Other oilseeds in the order of their relative
importance are sesame seed, ﬂax, and soy beans (peanuts
not being considered, as a comparatively small proportion of
them are crushed.) Soy beans are of Asiatic origin and have
been raised in China for many centuries. That country is still
the chief source of supply and they play an important part in
China’s foreign trade. Manchuria is the great producing area,
supplying about 40 per cent of China’s total crop.
“In Asiatic countries–especially China and Japan–the
soy bean is largely used as human food, being second only to
rice in its importance as a food crop.
“Exports of soy beans and their by-products from
China during 1925 were 5,824,296,000 pounds; in 1926,
6,877,302,000 pounds; in 1927, 7,576,493,000 pounds.
“Production of Soy Beans in the United States: The soy
bean was introduced in the United States as early as 1804
and for several decades was regarded more as a botanical
curiosity than as a plant of economic importance. With the
introduction from Asiatic countries of new varieties into the
United States, the soy bean has assumed great importance
and offers far-reaching possibilities to the future agriculture
of this country. A short ton of soy beans (33½ bushels)
produces about 240 pounds of oil when crushed and 1,620
pounds of cake or meal, the remaining 140 pounds being
invisible waste, mostly moisture thrown off in the process
of manufacturing. Soy beans bring the highest price for
seed and for food purposes, and least for crushing, so that
with the limited supply of home-grown beans available, it
is only after other demands are met that mills are able to
buy. In spite of this, cotton-oil mills are active in promoting
the growth of soy beans, as it gives them an opportunity to
use their plants for longer seasons than they can depending
entirely on cottonseed, the same machinery being used
without additional equipment being required. Soy beans were
ﬁrst used for the production of oil and meal in the United
States in 1910, imported seed being used.
“American-grown seeds were ﬁrst used in 1915 by
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cottonseed oil mills in North Carolina. according to Dr.
W.J. Morse, of the United States Department of Agriculture.
The production in this country has increased rapidly in
recent years. While no accurate ﬁgures are available
back of [before] 1924, it is estimated that in 1917 only
about 1,000,000 bushels were produced for seed. In
1924 production had increased to 5,190,000 bushels, the
succeeding years being as follows: 1925, 5,131,000 bushels;
1926. 6,063,000 bushels; 1927, 7,925,000 bushels; 1928
(estimated), 8,052,4100 bushels. (These ﬁgures do not
include soy beans grown as a forage crop.) The increase has
been the most marked in the State of Illinois, production in
that State having increased from 30,000 bushels in 1919 to
1,750,000 bushels in 1926, 2,405,000 bushels in 1927, and
2,650,000 bushels (estimated) for 1928.
“Imports Into the United States: Production has not kept
pace with the demand, however, and the United States is still
a large importer, not only of the beans, but also of the cake
and oil. Imports of cake and meal for the ﬁrst nine months of
1928 approximated 40,000 short tons.
Soy-Bean-Oil Industry and Trade of the United States:
Soy-bean oil, the product of the soy bean, is perhaps one
of the most versatile of the great varieties of vegetable
oils in world commerce to-day. Its most extensive use as
an edible oil is in the manufacture of lard compounds and
oleomargarine, and a small amount in salad oil. In addition to
its uses as an edible product, it has the properties of a drying
oil, which lends itself to the paint and varnish industry,
the soap kettle, and the manufacture of linoleum and
oilcloth, while small amounts are used for illuminating and
lubricating purposes in its native country.
“Soy-bean oil is obtained by two methods–pressure and
solvent, the former producing the better grade products, oil
and cake. The oil content of soy beans ranges from 12 to 23
per cent, depending on the locality of production and the
efﬁciency of the presses–many of the bean mills in China
and Manchuria being so primitive that they get only about 8
to 10 per cent of oil. The following table shows the extent of
this industry in the United States today:
“Soy-Bean Cake and Meal: Owing to its high protein
content, ranging from 46 to 52 per cent and from 5 to 8 per
cent oil, soy-bean meal is in great demand as cattle feed and
commands a considerably higher price than either cottonseed
meal or linseed meal. Soy-bean meal at Portland, Oregon,
one of the principal markets, has ranged from $50 to $60 per
ton in the past ﬁve years.
“The accompanying chart, furnished by the Department
of Agriculture graphically shows the many uses of the soy
bean, starting with plant and seed. The plant can be used as
forage, pasture, or green manure. The types of forage are
hay, ensilage, soilage, and straw.
The seed can be used for oil, food products, or oil meal.
The oil can be used for soap stock (soft of hard soaps),
enamels, varnishes, paints, rubber substitutes, food products

(salad oils, lard substitutes, butter substitutes, edible oils),
linoleum, printing inks, lubricating, lecithin, waterproof
goods, celluloid, petroleum, lighting [illumination],
explosives, glycerine. The food products consist of dried
beans or green beans. The dried beans can be made into soy
sauce, coffee substitute, soups, sprouts, roasted beans, baked
beans, vegetable milk (confection, casein milk powder,
condensed milk, cheese [tofu] (fresh, dried, fermented,
smoked). The green beans can be used for canned green
beans, green vegetables, or salads). The oil meal can be
used to make ﬂour, diabetic foods, infant foods, macaroni,
breakfast foods, feeds, glue, or fertilizer.
Tables show: (1) Imports of soy-bean oil, soy-bean cake,
and soy beans into the United States (pounds), 1925-1928.
(2) United States production, consumption, imports and
exports of soy-bean oil (thousands of pounds), 1925-1927.
Note: The front cover has Vol. XXXII, No. 5 and the
inside “title page” has Vol. XXXIII, No. 5–Vol. 33 is correct.
Address: Foodstuffs Div., U.S. Dep. of Commerce.
977. Bradshaw, Lawrence; Dunham, Henry V. 1929.
Adhesive meal and process of making. U.S. Patent
1,703,134. Feb. 26. 3 p. Application ﬁled 17 Dec. 1926.
• Summary: A glue can be made from cassava starch, peanut
meal, and casein. Soybean meal or “presscake” can be
substituted for the peanut meal. Address: Bainbridge, New
York.
978. Bradshaw, Lawrence; Dunham, Henry V. 1929.
Vegetable glue and process of making same. U.S. Patent
1,703,133. Feb. 26. 3 p. Application ﬁled 26 Oct. 1926.
• Summary: The object is to produce “a vegetable glue or
adhesive especially adapted for the gluing of wood, wood
veneer” or plywood. There are two types: one made from
starch, the other made from seed meals, such as peanut meal,
soy-bean meal, cottonseed, linseed, hempseed meal, etc.
Address: Bainbridge, New York.
979. Rea, George Bronson. 1929. [Soy] beans: Their relation
to Manchuria’s prosperity and new railway construction. Far
Eastern Review (Shanghai) 25:56-57, 79. Feb. [Eng]
• Summary: “For many years, Japan has relied largely
upon bean cake imported from Manchuria, as the chief
fertilizing material for her rice farms. In fact the prosperity
and development of Manchuria is based upon the cultivation
of the soya-bean, the extraction of its oil and the use of the
residue [soybean cake] for fertilizing and other purposes.
Before the Japanese created a market in Europe for this
product in 1907, Manchuria was a sparsely populated waste
land with no economic outlook.”
“The Manchurian bean crop for the last three years has
averaged over 5,000,000 tons per year, valued at 450 to 500
million Mexican dollars. The disposition of the 1926 crop
was approximately as follows:
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“Crop: North Manchuria, 3,300,000 tons [60%]; South
Manchuria, 2,200,000 tons. Total crop, 5,500,000 tons.
“Export of beans 1,900,000 tons.
“Export of bean cake 2,250,000.
“Export of oil 150,000.
“Local consumption 242,000.
“Local fodder 363,000.
“Seeding 495,000 tons.
“Carried over 100,000 tons.
“Total 5,500,000 tons.
“These ﬁgures show that approximately one-half of the
total bean crop of Manchuria is passed through the local bean
mills...”
“The Chinese are reluctant to admit that Japanese
initiative opened up an export market for soya beans that has
made possible the tremendous development and enrichment
of North and South Manchuria during the past twenty
years. In denouncing Japan for ‘exploiting Manchuria and
attempting to annex the territory under cover of economic
necessities,’ the Chinese give no consideration of the
operation of economic and industrial laws that may once
more change the entire aspect of the Manchurian problem.
They fail to realize that the prosperity of Manchuria is
erected upon a foundation laid by Japanese masons and that
what Japan has so carefully built up, she can just as easily
demolish. For, unless all sign fail, China will soon have to
ﬁnd other uses and markets for her soya bean oil and cake or
face economic ruin in Manchuria.
“The handwriting is writ large upon the wall. Within
the next ﬁve years, Japan will have little further use for bean
cake as fertilizer. Unless new markets are found for the cake,
the oil milling industry in China is doomed. Extraction of the
oil alone is not enough to justify the continual operation of
the mills.” Address: Shanghai.
980. Shimo, K.; Harada, T. 1929. Daizu kasu no hakkô ni
tsuite [Fermentation of soybean meal]. Kogyo Kagaku Zasshi
(J. of the Society of Chemical Industry, Japan) 32(2):125-30.
Feb. (Chem. Abst. 23:4765). [Jap]
• Summary: A study of the constituents of soybean meal
before and after fermentation. It has been found more
proﬁtable to ferment the meal when used as fertilizer for
certain plants. Address: 1. Rigakushi; 2. Nôgaku-shi, Dai
Nihon Jinzo Hiryo Kabushiki Gaisha Kenkyu-ka, Japan.
981. Chamber of Commerce Journal (London). 1929. World
production of soya beans. 57(786):247. March 8.
• Summary: “Owing to the many new uses that are
constantly being found for vegetable oils, and the everincreasing popularity of oil cake and meal as a stock feed,
oilseeds are year by year assuming a more important place in
the world trade.” Total world production of oilseeds in 1926
was about 35,900,000 short tons, “of which about one-third
was exported from the country where it was grown, either in

the form of seed, or as oil and oil cake and meal. Cottonseed
is by far the most important of all oilseeds, world production
in 1926 having been nearly 14,000,000 short tons, or about
40 per cent. of the total production of all oilseeds.
“Other oilseeds, in order of their relative importance,
are sesame seed, ﬂax seed and soya beans (peanuts not being
considered, as a comparatively small proportion of them are
crushed). Soya beans are of Asiatic origin and have been
raised in China for many centuries. That country is still the
chief source of supply, and they play an important part in
China’s foreign trade. Manchuria is the great [soya bean]
producing area, supplying about 40 per cent. of China’s total
crop.”
The most extensive use of soya bean oil as an edible oil
is in the manufacture of lard compounds and oleomargarine;
a small amount is used in salad oil. It also “has the properties
of a drying oil, which lends itself to the paint and varnish
industry, and the manufacture of soap, linoleum and
oilcloth, while small amounts are used for illuminating and
lubricating purposes in its native country” (China).
Note: Despite its title, this article gives no statistics for
world production if soya beans, nor for leading soybean
producing nations.
982. Eisenschiml, Otto. 1929. History and prospects of
domestic soya bean oil. American Paint Journal 13(22):22,
24, 26, 28, 30. March 18. [2 ref]
• Summary: Soya beans were ﬁrst brought to America
in 1804 and “were grown as a curiosity until 1880, when
commercial crops began to appear here and there. In 1914
only 2,000 acres were planted in beans in the state of Illinois,
but by 1927, this acreage had increased to 776,000. In the
entire United States 50,000 acres were planted in 1917,
2,500,000 in 1924, and the acreage for 1928 was 2,847,000.
Figuring an average yield of 18 bushels to the acre, it can
readily be seen that the soya bean crop is ﬁghting its way
through to the smaller major crops of our country with a
rapid stride.”
“North Carolina led the way and produced a small
amount of [soya] oil in 1916 and intermittently from then
on. The ﬁrst oil was produced in a cotton oil mill with
the existing machinery and during a time when the mill
otherwise would have been idle.
“Pioneers of the industry: So far as I have been able
to ascertain, the ﬁrst soya bean oil made outside of North
Carolina was made at Chicago Heights, Illinois, in 1920
by the Chicago Heights Oil Manufacturing Company. An
Anderson expeller was used, and I bought and sold the
ﬁrst 20 barrels made. In 1922 oil was made by the A.E.
Staley Manufacturing Company, of Decatur, Illinois. At
that time only one expeller was installed by this concern,
but two more were installed shortly afterwards and 90,000
bushels of beans were crushed. The capacity of this mill
today is over a million bushels per year. Mr. A.E. Staley, a
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North Carolinian by birth, is taking an active interest in all
developments pertaining to soya beans. In 1923 the Blish
Milling Company, of Seymour and Crothersville, Indiana,
also began to crush soya beans, and their production rose to
317,000 pounds in the season 1927-28.
“In 1924 Funk Brothers, of Bloomington, Illinois, joined
the ranks of these pioneers, engaging the services of I.C.
Bradley, of the Chicago Heights Oil Mfg. Co., and one of
the greatest living authorities on soya beans and their allied
lines. Mr. Bradley today has under his supervision mills
that will crush in the season of 1928-29 a probable total
of 700,000 gallons. This compares with a total of 20,000
gallons made by him in Chicago Heights in 1921.
“The total domestic production of oil was too small to
be tabulated by the Bureau of the Census in Washington until
the year 1922, when the production was given as 751,000
pounds. Since that time it has risen in 1928 to 4,716,000
pounds as may be seen from the following table:
“1922–751,000 pounds.
“1923–1,404,000 pounds.
“1924–950,000 pounds.
“1925–2,520,000 pounds.
“1926–2,645,000 pounds.
“1927–3,088,000 pounds.
“1928–4,716,000 pounds (estimate).
“The greatest handicap the soya bean oil industry has
had to combat has been the scarcity of mill beans. Only one
or two mills have ever been able to run the year through. The
farmers would either feed the beans to live stock or else they
would hold them for seed purposes so that the mills could
not work continuously and therefore economically. Last year
Funk Brothers, in connection with the American Milling
Company, at Peoria, offered the farmers a base price of $1.35
a bushel for a quantity up to a million bushels received for
crushing purposes, and thereby seem to have stabilized their
source of supply.
“At the present time new mills for the crushing of
beans are springing up everywhere and others are planned
in various localities. Soya beans are now being grown in
practically all states east of the Mississippi, and the erection
of oil mills appears quite a logical sequence, especially in
the South where existing facilities could be utilized to good
advantage.”
In crushing soya beans, “some producers are using
expellers; others are using hydraulic presses. One mill, at
Monticello, Illinois, used an extraction plant, but apparently
not with good success. The solvent used was benzol, and
difﬁculties were encountered in removing the last traces of
solvent from the meal.”
A table shows imports of Manchurian soya bean oil
from 1918 (335.98 million lb) to 1928 (13.12 million lb),
and exports of soya bean oil from the USA during the same
period. “A 2½ cents per pound duty on foreign soya bean
oil has been in effect since 1922 which makes it impossible

for it to compete with domestic products of a similar nature
except in localities where the freight rate offsets the duty,
principally on the Paciﬁc Coast.”
“Soya bean oil can be used in unlimited quantities for
soap making purposes; it can also be used as an edible oil,
but is not particularly well adapted for that purpose.” Other
uses are those in the paint and varnish industry, in which
ﬁeld soya bean oil has a well-deﬁned place.
Footnote on page 26: “Crop Reporting Board,
Washington, D.C.–According to its ofﬁcial ﬁgures the
[soybean] acreage for the whole United States in 1927 was
2,815,000 with the following disposition:
“Hay, 1,653,000;
“grain, 621,000;
“grazing, hoggings [hogging down], silage, etc.,
541,000.
“For 1928 the ﬁgures show a total crop of 2,847,000
acres with the following disposition:
“Hay, 1,725,000;
“grain, 651,000;
“grazing, hogging, silage, etc., 471,000.
“For the state of Illinois the total acreage in 1927 of
776,000 was divided as follows:
“429,000 acres grown alone;
“347,000 acres grown in corn.
“The Government board allows the latter 1/10
equivalent of solid acreage which would make a total solid
acreage for Illinois of 464,700.”
Note: This paper was ﬁrst read before the Northwest
Paint & Varnish Production Club, Minneapolis, Minnesota,
on 11 March 1929. It was next read before the annual
meeting of the American Soybean Association, on 10 Sept.
1930, at the University of Illinois at Urbana.
A small portrait photo shows Otto Eisenschiml. Address:
President, Scientiﬁc Oil Compounding Co., Chicago, Illinois.
983. Eisenschiml, Otto. 1929. Domestic soya bean oil: Its
history and its prospects. Paint, Oil and Chemical Review
87(12):12-14, 16. March 21. [1 ref]
• Summary: This article is a reprint of one by the same
author published in the American Paint Journal three
days earlier (18 March 1929, p. 22-30) titled “History and
prospects of domestic soya bean oil.” A large portrait photo
shows Otto Eisenschiml. Address: President, Scientiﬁc Oil
Compounding Co., Chicago, Illinois.
984. Prairie Farmer. 1929. The vegetable oil tariff.
101(13):10. March 30.
• Summary: “The Republican party promised the farmer
adequate tariff protection. The time is almost at hand to make
good that promise. There seems to be a disposition on the
part of many prominent Republicans to redeem that pledge in
counterfeit money.
“Adequate tariff protection against foreign vegetable
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oils, including those from the Philippines, will probably
help agriculture more than any other single tariff schedule.
Powerful interests, headed by the soap manufacturers, are
massing their forces to prevent farmers from getting this
protection.”
985. Dorsett, P.H.; Morse, W.J. 1929. Soy sauce (shoyu)
in Japan, China, and Manchuria (Document part). In:
P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 655 (16 April 1929). “A representative of
a Shoyu Sauce Company called on us and wished to give us
a demonstration of a new process of soy sauce manufacture.
This company had developed a chemical compound which
when added to the regular soy sauce doubles the amount
and makes an excellent soy sauce.” However, in exchange,
the company wanted the Americans’ endorsement to use in
advertising. He was politely refused.
Page 847 (May 2). Visited the soy sauce and rice wine
experiment station [Jozo Shikensho] at Nishigahara. Met
Prof. Dr. K. Kurono, who was said to be in charge. His
young assistant took them through the soy sauce factory and
rice winery. “We were able to get considerable data about the
making of soy sauce as all the various steps involved were
in operation and we were able to obtain seed of the soybeans
and wheat used especially in making soy sauce.
Page 1222 (May 27). Dr. Ito made arrangements for
Morse to visit a large soy sauce factory on the outskirts of
Sapporo, Hokkaido. The Tomoe Shoyu Factory consisted of
several large buildings covering several acres. Morse was
shown through the entire plant. The wheat and soybeans
are grown in Hokkaido, but each consists of a mixture of
varieties; samples were sent to the USA. This factory uses
the most modern machinery and methods. “In one of the
large vat rooms more than 120 vats were counted in which
the wheat and bean mash [moromi] is cured for about 18
months. The mash from which the soy sauce was pressed out
is sold as cattle and hog feeds around Sapporo. The manager
was interested in the possibility of selling soy sauce in the
United States.” A photo shows the outside of the factory’s
headquarters in Sapporo.
Note 1. This is the earliest English-language document
seen (July 2011) that contains the term “bean mash” or the
term “wheat and bean mash.” The latter almost certainly
refers to moromi.
Page 3341 (24 Dec. 1929). “Today [in Tokyo] Morse
and Suyetake went to call upon soy sauce and natto
manufacturers for the purpose of getting acquainted and also
if possible to arrange for getting still and motion pictures of
their places, equipment, and operations.”

Page 3499 (9 Jan. 1930). They got six good photos of
steps in the making of soy sauce at the Noda Shoyu Co. It is
probably “the ﬁrst time that such a picture has been made.”
“Detailed notes and descriptions of these soybean products
will be found in the special report on soybean and soybean
products which is a part of this report.”
Page 4341 (March 11, 1930). A photo (neg. #45026)
shows numbered specimens of various ingredients (in
bottles) used in the manufacture of soy sauce, including
soybeans, wheat, soy mash [moromi], malt from curing tub,
soy sauce, soy sauce oil, and a small wooden cask. Purchased
in Tokyo.
Page 4356. Photo (neg. #45033) of “a small quantity of
mash left after the sauce has been pressed out. It is known
locally as ‘shoyu kasu.’ It is used for feeding hogs and cattle
and also for a fertilizer.”
Page 4357 (March 17, 1930). “About 11 a.m. we went
to the Yamasa Shoyu Factory at 576 Nakano-machi, Tokyo,
Japan. There we met Mr. S. Yamaguchi, the manager, who
allowed us to make pictures in the factory culture room and
storage and curing sheds.”
Pages 4358-4366. Photos (negatives #45034-42) of
Yamasa Shoyu Sauce Factory in Tokyo. 1. Hydraulic press
with thin bags for pressing out the sauce. 2. Factory interior,
incl. cookers, pump, large casks. 3. Interior of wheat roasting
and preparation room, with roaster, pile of small [koji] trays,
huge wooden rafters. 4. Interior of “Shoyu sauce bacterial
[sic, koji mold] culture room,” with lines of small boxes [koji
trays] on both sides. 5. Large iron double-boilers in which
soy sauce is cooked [pasteurized?]. 6. Storing and aging
room containing 4 rows of 16 casks each, taken at level of
rim of casks. Each cask is about 8 feet across and 8-10 feet
deep. The company has 8 such rooms and all are kept at full
capacity. 7. Storage and curing shed (same room), taken from
ground level. 8. Pile of “roasted wheat mixed with bacterial
germs for shoyu sauce.” Note 2. Actually, this contains
soybeans and koji mold spores, about to be put into trays to
make koji. Morse failed to understand these two basic facts.
9. Small wooden casks “ready for ﬁlling with shoyu sauce.”
Page 5649-5650 (28 Aug. 1930). Heijo, Chosen
[Pyongyang, North Korea]. Morse visited the branch ofﬁce
of the Grain Inspection Ofﬁce of the Neian Nando Prefecture
to learn about soybeans. Last season (1 Nov. 1928 to 1 Nov.
1929) some 263,090 bags of soybeans (of 2 bushels each)
were inspected and shipped out from various points in the
prefecture. “The Noda Soy Sauce Co. obtains most of its
soybeans from here. The beans are shipped entirely to the
Main Island [Honshu, Japan] for miso, soy sauce, and natto.
Note 3. Chosen has been a Japanese colony since 1910.
Pages 6339, 6340, 6341, 6342 (3 Nov. 1930). In Peiping
[Beijing], China. After tifﬁn they visited the Lan Hsin Chai
“soy sauce, soy jam [chiang / jiang], and pickle” factory of
Mr. Wang in the outer city to the southwest–not far from
Hsuan Wumen Street. It is about 300 years old and many
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of the large earthen glazed jars are the same age as the
establishment.
Note: This is the 2nd earliest English-language
document seen (Nov. 2011) that uses the word “jam” to refer
to chiang / jiang.
Pages 6341, 6342. 6343, 6344, 6345 (negatives #4615761) show photos of this factory. 1. Side view “of one of a
number of old Chinese lever soy sauce presses.” 2-3. Other
views of a soy sauce press, with jar in foreground. 4-5. Many
large earthen jars, some covered with reed grass matting, in
outdoors compound / courtyard.
Page 6802 (16 Dec. 1930). At Dairen, Manchuria,
Morse met Dr. Kato at the Central Laboratory of the South
Manchuria Railway Co. Concerning Japan, Dr. Kato said
Ajimoto [a type of HVP] was made from wheat proteins, not
soybean proteins. However, in and around Kyoto a product
named Soyamint was very similar to Ajimoto but was made
from soybeans.
Pages 7008-09 (21 Jan. 1931). In Tokyo, Morse visited
the Institute of Physical and Chemical Research, where he
met Dr. U. Suzuki, Prof. of Biological Chemistry at Tokyo
Univ. “With reference to Soyamint, Dr. Suzuki advised
that it is a soy sauce substitute–one half chemical and onehalf fermentation” [i.e., a mixture of equal parts HVP and
fermented shoyu].
Pages 7035-36 (24 Jan. 1931). In Tokyo, Morse “learned
that soy sauce is prepared in nearly 12,000 establishments
throughout the Japanese Empire and in addition it is made in
private homes, especially farm homes. When 5 koku [1 koku
= 47.6 gallons or 180 liters] (liquid measure) of soy sauce
are made, a permit must be obtained from local authorities.
Various sections in Japan are noted for brands of soy sauce
such as Noda, Chiba Prefecture, for its “Kikkoman’ and
‘Higeta’ soy sauces. In the Kwansei [Kansai, Osaka-Kyoto]
district the ‘Marukin’ soy sauce is made while in the Tatsuno
district [in western Japan’s Hyogo Prefecture] the light
colored [usukuchi] soy is made. The various brands are
made in slightly different ways regarded as trade secrets
by the various companies. Many experiments by chemical
laboratories are being conducted to make artiﬁcial soy sauce
and also to shorten the period of fermentation.
“Considerable quantities of Japanese soy sauce are
exported, China being the chief market. Recently America
and Europe have made increasing demands. In shipping to
some countries, especially America, condensed soy sauce is
exported, then water added and bottled.”
Pages 7066-67 (30 Jan. 1931). In Tokyo, Morse has
been trying for some time to locate the company that makes
Soyamint. Finally, Mr. Suyetake found that it was made
by the Japan Fertilizer Co. Morse visited the main ofﬁce
and met one of the directors, Mr. Koshiro Horie, who
said that “his company supplies 65% of the commercial
fertilizers used in Japan. One of the principal by-products
of the manufacture of fertilizers is used with soybean oil

meal in producing an artiﬁcial soy sauce. The process of
manufacture is more or less secret so that it is not possible
to visit the factory. As yet ‘Soyament’ is not on the market
in large quantities as it is of only recent manufacture. It is
said that soy sauce can be made in slightly over one month
with this process, allowing one month for curing. It has quite
a different ﬂavor from that of soy sauce and it may take
some time to establish it on the market. It can be produced
much more cheaply than the ordinary soy and being cheaper
may help it to take more quickly with the poorer classes.”
Mr. Horie gave Morse some literature about Soyament and
promised to send samples of two grades of commercial
products which differ principally in speciﬁc gravity. Address:
Agricultural Explorers, USDA, Washington, DC.
986. Bollmann, Hermann; Rewald, Bruno Albert. 1929.
Improvements in and relating to the treatment of textile
materials or the like. British Patent 348,783. [Second
edition]. Application date (in UK): 30 March 1930. 2
p. Complete accepted: 21 May 1931. Priority date (in
Germany): 20 April 1929.
• Summary: “In the textile industry, oils are used for treating
the ﬁbres, threads or fabrics and aqueous emulsions of fatty
oils and fatty acids are often required as dressing, sizing
and softening media. These emulsions must be capable of
keeping for a long time and should contain no substances
which have harmful effects on the ﬁbres.
“Now it has been found that these aqueous emulsions
may advantageously be those made by using the
phosphatides which are contained in vegetable seeds in
abundant quantities, particularly in soya beans which
phosphatides allow suitable emulsions to be obtained very
cheaply.”
“For the purpose of making the aqueous emulsions of
fatty acids or oils, it is possible to use the soya bean slush
which is obtained in the separation of the soya bean oil
by extraction with benzine. This slush is puriﬁed in a well
known manner with acetone or acetic ether. Moreover, the
components separating out during this puriﬁcation are also
capable of further use as they consist for the main part of
decomposition products of the phosphatides containing
organically bound phosphorus.”
“In order to obtain a suitable fatty acid emulsion for
treating textiles, one may, for example, melt together at a
temperature. of 50ºC. to 60ºC. equal parts of olein and dried
phosphatides which have a soya bean oil content of 30% and
are obtained by extraction with 90 parts of benzol and 10
parts of 96% alcohol. Then, by adding an equal quantity of
water, keeping the temperature at 50ºC. to 60ºC. and adding
small quantities of dilute soda lye, the mixture is emulsiﬁed
with vigorous stirring, This emulsion is diluted before use
with further quantities of water in the desired manner.”
What we claim is: “1. The method of dressing, sizing,
softening or ﬁnishing textile materials employing an
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emulsion of one or more fatty oils and/or fatty acids in water
produced with the aid of vegetable phosphatide or lecithin.
“2. A. method as claimed in claim 1, in which the
emulsion contains a small quantity of dilute alkali or soap.”
Address: 2. PhD. Both: German citizens, Alsterdamm 3,
Hamburg, Germany.
987. Hanseatische Muehlenwerke Akt.-Ges. 1929.
Verfahren zum Appretieren, Schlichten und Schmaelzen von
Textilprodukten [Process for dressing, ﬁnishing and oiling
textile products]. German Patent 548,258. April 21. 2 p.
Issued 13 April 1932. [Ger]
• Summary: Note: Soy is mentioned 8 times in this patent in
the forms “Sojabohnen” (soybeans), “Sojaschlamm” (soy oil
sludge, the result of vigorously mixing water and soybean oil
during degumming of the oil) and “Sojabohnenöl” (soybean
oil). Plant phosphatides (Pﬂanzenphosphatiden) are also
mentioned. Address: Hamburg, Germany.
988. Morse, W.J. 1929. Re: Soybeans and Japan. Letter
to R.A. Oakley, USDA, Washington, DC, April 27. 3 p.
Handwritten, with signature on hotel letterhead.
• Summary: “Have been thinking about writing you for more
than two weeks but just couldn’t get around to it. Sure do
keep busy night and day... As we are sending our ﬁrst lots of
seed, bulbs, etc. in which are many soybeans, adsuki, etc.,
thought I had better write about the planting.
“Before leaving Washington, I explained to Mrs.
Donavan about taking small samples of each number as it
came for our sample cases. All of the soybeans can be grown
at Arlington Farm [Virginia] even if they are not planted
before June 20.” He gives planting instructions for the adsuki
beans, mung beans, cowpeas, hyacinth beans (Dolichos
lablab), jack beans and sword beans; they “can be planted
at the Sandhill in Columbia, South Carolina, and also at
McNeill, Mississippi.”
“This trip has more than opened my eyes on the soybean
plan. Soy sauce, the green vegetable bean, and possibly miso
are the only products now used extensively in the Orient
that have possibilities in the United States as foods. The oil
industry, of course, will be our great development... I just
saw an article in one of the daily papers here where soybean
oil meal led all fertilizers used in the Japanese Empire and is
the largest imported one... The main object in the Orient as
I see it is to obtain as many varieties as possible to ﬁt in our
diversiﬁed conditions and then work out the other problems
so they ﬁt in with the sections.
“I have taken about 500 feet of motion picture ﬁlms with
the DeVry which Dr. Pieters bought for me and have had
very good results.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box

93–Morse-Napier. Folder–Morse, W.J.-#4 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Imperial Hotel, Tokyo,
Japan.
989. Eisenschiml, Otto. 1929. Domestic soya bean oil:
A comprehensive survey of the history and prospects of
development in the USA. Oil and Fat Industries 6(4):1519. April. Presented before the Northwestern Paint
Superintendents’ Club. Undated.
• Summary: This article is a reprint of one by the same
author published in the American Paint Journal about 1
month earlier (18 March 1929, p. 22-30) titled “History and
prospects of domestic soya bean oil.”
990. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1929. The world situation in oils
and oilseeds. 18(20):697-735. May 20.
• Summary: Pages 701-02: “Manchuria is reported to
have produced another record soy bean crop in 1928, or
approximately 3,500,000 short tons, against 2,952,000
short tons in 1927. Production also increased in the United
States, but decreased in Chosen [Korea]. Manchuria provides
about 70 per cent of the world’s production of soy beans
and is the only important source of supply for importing
countries. Trade with the United States, however, appears to
be diminishing, largely as a result of the increasing interest
displayed by European countries in importing seeds for
crushing. See table, page 708.
“The 1928 returns of imports into the chief consuming
countries show a larger volume of business in soy beans
and a corresponding reduction the quantities of soy-bean
oil moving from China to Europe. Outstanding increases
appear in the imports into the United Kingdom and Germany,
while larger quantities also were taken by Japan. In the
latter country, the amount of soy-bean cake required for
fertilizer was an important inﬂuence upon the market for
soy beans, while in Europe the chief use of the by-product
is as a livestock feed. In the United States the bulk of the
requirements are met from domestic production. The crop
of 1928 is placed at 261,000 short tons. Only 18,102 short
tons are reported having been crushed for oil, however,
against 11,364 in 1927 when the domestic crop was placed
at 224,000 short tons: Most of the American crop is used
as feed or as a green manure. Since June 1928, the price
of crude soy-bean oil in barrels at New York has stood at
12.3 cents pound, a ﬁgure slightly higher than that of the
corresponding period of 1927-28.”
There follow similar but shorter sections on olive oil,
sesame oil, rapeseed oil, sunﬂower seed oil, and ﬂaxseed oil.
Tables showing production of soybean oil or its
equivalent, from 1924 to 1928, appear on the following
pages: Page 704: Vegetable oil: Production of more
important materials in terms of oil in important producing
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countries, 1924-1928.
Page 708: Exports (in short tons) of soybeans and [soy]
bean oil in terms of beans, 1919-1928, from Manchuria,
Chosen [Korea], Dutch East Indies, Japan, United States.
Page 720: Vegetable oils: Raw materials used in
production in the United States, annual 1919-1928, and
three-month periods 1926-1928. The raw materials are
cottonseed (by far the biggest), copra, peanuts (kernels),
olives, soy beans, ﬂaxseed (#2 largest).
Page 721: Vegetable oils, estimated total disappearance
in the United States, 1924-1928 (in 1,000 pounds). The oils
are cottonseed oil (bigger than all others combined), peanut
oil, soybean oil, olive oil (edible), coconut oil, corn oil.
Page 723: Animal and vegetable fats and oils: Factory
production in the United States, ﬁscal year 1912-13, calendar
years 1924-1928 (in 1,000 pounds). In 1927 the top 5 were
cottonseed crude, lard (other edible), lard compounds and
other lard substitutes, cottonseed reﬁned, and oleomargarine.
In 1927, crude soybean oil was 3.088 million lb whereas
reﬁned soybean oil was 5.681 million lb–both miniscule
compared with 1,806.7 million lb of crude cottonseed oil.
Page 724: Animal and vegetable fats and oils: Factory
consumption in the United States, 1924-1928 (in 1,000 lb).
Page 725: Animal and vegetable fats and oils: Stocks in
the United States, December 31, 1924-1928.
Page 726: Oleomargarine: Materials used in its
manufacture in the United States for the years ended June
30, 1924-1928. In 1927 the leading materials (in million lb)
were coconut oil (107.6), milk (73.7), oleo oil [made from
rendered animal fats] (48.7), neutral lard (24.87), cottonseed
oil (23.72). Soybean oil was a mere 0.032 (=32,620 lb).
Pages 728-29: Fats and oils: Wholesale prices of some
of the principal fats and oils in cents per pound, annual 19151926, monthly Jan. 1925 to March 1929. In March 1929, the
5 least expensive were: Coconut oil (crude) 9.2. Peanut oil
(crude) 10.3. Cottonseed oil (crude) 10.6. Oleo oil (crude)
11.2. Soybean oil (crude) 13.3. The two most expensive were
butter (49.2) and olive oil (30.0).
Page 732-33: Vegetable oils and oil materials: Imports
into the United States by countries, 1913, 1924-28. Soybean
oil imports were 12.3 million lb in 1913, 9.1 million lb in
1924, 19.4 million lb in 1925, 30.7 million lb in 1926, 14.9
million lb in 1927, and (prelim.) 13.1 million lb in 1928. In
1913 most of the oil came from Japan, but from 1924-1928
most came from the Kwantung leased territory (controlled by
Japan).
Page 735: Vegetable oils and oil materials: Exports
from the United States by countries, 1913, 1924-28. In 1928
the USA exported an estimated 7.14 million lb of soybean
oil, with the most going to Cuba (2.732 million lb) and
Dominican Republic (1.638 million lb).
991. Chemist and Druggist (London). 1929. The soya bean
industry. An exhaustive survey dealing with the cultivation,

production and commerce of the soya bean and its oil,
cake meal and its applications to manufactured products.
110(26):839-42. June 29. Special issue.
• Summary: Contents: Introduction. Brief history of soya
bean exports from Manchuria to Europe. Soybean production
and crushing in Manchuria. The South Manchuria Railway
Co. (SMR). Current exports from Manchuria. The soya bean
plant and its cultivation in Manchuria and Hokkaido, Japan.
Chemical composition of the beans. Station Anda on the
SMR. The soya bean industry in Dairen. The growth of soya
bean consumption worldwide. Soya bean trade of the United
Kingdom and the United States. Soya bean production in the
USA. The uses of soya, both food and industrial.
Photos show: (1) Soya beans transported in the interior
of Manchuria in carts pulled by mules or horses. (2) Railway
transport of bean cakes. (3) Oil pressing using hand-turned
screw mills. (4) Hydraulic oil pressing. (5) Many paper lined
bamboo baskets for carrying soya oil.
Tables show: (1) Composition of soya cake, cotton cake,
and linseed cake (which contains more protein than soya
cake). (2) U.K. imports (1916-1922) of soya beans and soya
oil, and exports of soya oil. (3) U.K. imports of soya beans
(1923-1927) from Russia (actually Vladivostok, China,
Japan, and other foreign countries). (4) U.K. imports of soya
bean oil (1923-1927) from Russia, Holland, China (#2),
Japan (#1), USA, other. (5) Imports of soya beans (19261928) by Germany (#1), Holland, Denmark (#2), Sweden,
Italy, Belgium, France. (6) Imports of soya bean oil (19261928) by Germany, Holland (#1), Denmark, Sweden, Italy
(#2), Belgium, France. (7) Imports of soya-bean oil, soyabean cake, and soya beans (1925-1928) into the USA. (8)
U.S. production (crude or reﬁned, consumption, imports and
exports of soya bean oil). Address: UK.
992. Belyaev, N. 1929. Olifa iz masla soi [Use of soybean
oil in paints and varnishes]. Masloboino-Zhirovoe Delo (Oil
and Fat Industry) No. 6. p. 15-16. June. Whole No. 47. [1
ref. Rus]
• Summary: Soybean oil cannot be substituted for linseed oil
or hempseed oil.
993. Truax, T.R. 1929. The gluing of wood. USDA
Department Bulletin No. 1500. 77 p. June. [65 ref]
• Summary: Contents: Introduction. Glues used in
woodworking. Glue tests. Preparation of glues for use.
Preparation of wood for gluing. The gluing operation. Drying
and conditioning glued joints. Control of gluing conditions.
Gluing characteristics of different woods. Principles of
glued-wood construction. Correcting gluing defects.
Appendix. Literature cited.
“Introduction: The use of glue in the fabrication of wood
products brings about more complete utilization of timber
through the use of lower grades, inferior species, and small
sizes of material; it conserves supplies of clean material and
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of the scarcer and more valuable woods...” (p. 1).
“Glues in woodworking: The adhesives most used in
woodworking may be divided into ﬁve classes, as follows;
Animal glues, liquid glues, vegetable (starch) glues, casein
and vegetable-protein glues, and blood-albumin glues” (p. 2).
“The purposes for which glues are used in woodworking
may be grouped broadly as the gluing of veneer and the
gluing of joints in thick stock” (p. 4).
Table 1 (p. 3) gives the “Properties and characteristics
of the ﬁve different classes of woodworking glues.” A
footnote to the “Casein glues”–not to the “Vegetable (starch)
glues”–states: “Glues made from vegetable proteins, such as
soy-bean and peanut meal, resemble casein glues in general
properties and characteristics.” Among the properties of
these casein-type glues: Mixing and application: Mixed cold
with water; applied cold by hand or mechanical spreaders.
Rate of setting: Rapid. Strength (based chieﬂy on joint
tests): Very high to medium. Water resistance: Low to high.
Tendency to stain wood: Marked with some woods.
Animal glues (p. 5): “Most of the animal glue used in
woodworking as made by cooking in water the hides or
bones of cattle, but some is made from ﬂeshing, sinews,
cartilage, horn piths, and other animal parts, and the liquor
thus obtained is drawn off, concentrated by evaporation,
jellied, and further dried.”
“Soy-bean meal and peanut-meal glues: Vegetableprotein glues originated on the Paciﬁc Coast and are used
extensively in the plywood industry of that section. Of
this large class of protein material, the soy bean and the
peanut meal are typical representatives. Their glue-making
properties are more analogous to those of casein glue than to
those of starch glue. In preparation and use, the good-quality
soy-bean and peanut-meal glues are similar to the casein
glues. They are cheap, but have not yet proved to be entirely
satisfactory for gluing all kinds of wood” (p. 8).
“Blood-albumin glues: The use of blood-albumin glues
is not extensive in the United States but is more common in
European and Asiatic countries.
“Blood albumin, a slaughterhouse by-product, has the
property of coagulating and setting ﬁrmly when heated to a
temperature of about 160º F., after which it shows marked
resistance to the softening effect of water. This characteristic
makes it a desirable glue for use in the manufacture of
highly water-resistant plywood. The chief drawbacks to the
use of most blood glues in woodworking are the necessity
for hot pressing, which requires expensive machinery and
considerable handling; their usually low dry strength; and the
fact that they can not be marketed in a dry-mixed form ready
for the addition of water... The blood of cattle is generally
used for glue making” (p. 9).
“Tests for blood-albumin, casein, vegetable-protein,
and starch glues: There are at present no generally accepted
physical and chemical tests for blood-albumin, casein,
vegetable-protein, or starch glues. The technic of testing

these glues is less reﬁned and perfected than for animal
glues” (p. 69).
Footnote 46, p. 73: “A bibliography on vegetable
(starch) glue is given in the following: Brouse, D. Vegetable
glue. U.S. Forest Products Lab. [Pub.] 30. [Mimeographed].”
Address: Senior Wood Technologist, Forest Products Lab.
994. Oranienburger Chemische Fabrik Akt.-Ges. 1929.
Verfahren zum Glaetten, Schlichten, Appretieren und
Schmaelzen von Textilfasern [Process for smoothing,
sizing, ﬁnishing and oiling of textile ﬁbers]. German Patent
585,724. July 11. 2 p. Issued 10 Oct. 1933. [Ger]
• Summary: Note: Soy is mentioned twice in this patent
in the forms “Sojaölfabrikation” (soy oil production) and
“Sojaöl” (soy oil). Phosphatides and lecithin are mentioned
many times, interchangeably. Address: Charlottenburg,
Berlin [Germany].
995. Dorsett, P.H.; Morse, W.J. 1929. Soybean oil and cake
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 1899-1900 (17 July 1929). At a fertilizer
exhibit the authors see: “Herring ﬁsh bone meal, German
phosphate, ammonium sulfate, soybean oil cake, mustard
seed oil cake, ﬂaxseed cake. The oil cakes ground into meal
are used almost entirely for fertilizing rice. For soybeans
liquid night soil and raw ammonium phosphate are used” [as
fertilizer].
They also see perilla spikes (small bundles which are
used for garnishing), perilla plants with purple foliage
(10 bundles, which are used for dyeing pickled plums
[umeboshi], ginger, etc.) and perilla plants (white; which are
used for pickling and as greens).
Pages 2278 to 2280 (31 Aug. 1929). The authors visit
the Otoguro Oil Company in Garugawa, Japan. This small oil
mill makes Brassica oil (from Brassica japonica), mustard
seed oil and sesame oil. They pack and sell soybean oil from
a supply secured in Manchuria. It “is apparent that Japanese
grown soybeans are much too valuable as human food and
green manure to be used for oil production. Soybean oil is
considered more or less a by-product with the oil cake the
more important product. The oil is imported from Manchuria
by Japanese ﬁrms having oil mills in the leased territory
or by oil ﬁrms distributing various kinds of oils. The oil is
reﬁned, put up in different types of glass or tin containers,
branded with the ﬁrm’s trade mark, and distributed to various
parts of the Japanese empire. The Nisshin Oil Company,
Tokyo, Japan, has branches throughout Japan, and even a
branch in Seattle, Washington, U.S.A. This ﬁrm places on
the market a pure soybean salad oil.” Address: Agricultural
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Explorers, USDA, Washington, DC.
996. Littlejohn, C.M. 1929. The soya ﬂour industry.
American Miller 57(8):797. Aug. 1.
• Summary: Two months ago Mr. H.P. Chapman established
Soya Millers in Seattle, Washington, for the exclusive
milling of ﬂour from the soy bean. The mill, located a 45
Broad Street, makes soy ﬂour for food and industrial uses.
For more than a quarter century, H.P. Chapman was with
the Lilly mills in Seattle. “In establishing the new soy bean
ﬂour mill in the spring [of 1929], devoted exclusively to the
transformation of ﬂat, hard-pressed soy bean cakes received
from the Chinese in Manchuria, he followed closely upon the
usual ﬂour milling process, with the exception of the breaker
which converts the soy bean cake into a ﬁne powder...”
“In Japan, Honolulu and Hawaii the soy bean ﬂour is
used extensively for cake baking and for cookie making.”
The plant named Soya Millers is located at No. 45 Broad
Street, Seattle, Washington–”on the waterfront, with large
trackage facilities for shipment by either water or rail.” The
plant’s soy bean ﬂour is used for making glues, paints, and
sprays–especially sprays used to protect orchards from insect
parasites. Mr. Chapman met a gentleman from Decatur,
Illinois, “who stated that he enjoyed the unusual experience
of being served mock chicken once made from a stock
gelatin and soy bean ﬂour. With a seasoning combination,
this gentleman declared it tasted quite a bit like chicken
and was an excellent substitute for pressed chicken.” Mr.
Chapman said his plans “to engage in experimental growing
of soy beans” near the mill.
“The Chinese press the oil from the bean and large slabs
of greyish cake are shipped on vessels and sent to Seattle
from the Orient. These cakes are about 30 by 14 inches in
length and width and about two inches thick. Wrapped in
gunny sacks, they weigh 249 pounds net.” Five hundred tons
of the cake are used each month. Working 24 hours a day, the
plant “has been turning out 140 barrels a day. About half the
products is the soy bean ﬂour, and the other half, feed, is for
dairy and poultry industries.”
Photos show: (1) Mr. Chapman standing at the entrance
to his mill. (2) The outside of the Soya Millers plant in
Seattle.
Note: This is the earliest English-language document
seen that uses the term “soy bean cakes” to refer to ground,
defatted soybeans. Address: 431 South Dearborn St.,
Chicago, Illinois.
997. Ford, W.P. 1929. Soya bean ﬂour: Its value to the British
confectioner. Confectionery Craft. Aug. 4 p. Reprinted in: L.
Berczeller. 1930. Publications on Berczeller’s Soy Flour. Vol.
III. 4 p. [Eng]*
• Summary: “A short article in last month’s issue outlined
the value of the soya bean in its native home in the Eastern
hemisphere, where it has been utilised for human food for

centuries, and it is interesting to compare with this the uses
to which it has been put by Western peoples.
“The actual production of the soya bean is only in its
infancy in Europe, but in the United States of America its
cultivation is spreading, and probably now reaches one
million tons of beans per annum. In America it has been
almost entirely used for the oil which is extracted from it,
and the residual cake is fed to dairy cows or to store cattle.
“The same general lines of application have been
exploited in European countries that have imported the
soya beans from China, Japan, and Manchuria. The oil has
a multitude of uses, being utilised in the manufacture of
margarine, glycerine, soap, linoleum, paints and varnishes,
etc., as well as being a constituent of salad and cooking oils,
lubricating and lamp oils.
“Of more particular interest to the manufacturer of
foodstuffs, however, are the possibilities of the bean, after
grinding to a ﬂour, as an addition to the cereal foods and
confectionery of which we Western people are so fond.
During the War the whole bean was ground up and added
to bread in Germany, but was found to give rise to digestive
troubles which more than outweighed the nutritional
advantages which its chemical composition would lead one
to expect.” Address: England.
998. Davidson, Glenn. Assignor to I.F. Laucks, Inc. (Seattle,
Washington). 1929. Process of preparing substances
composed in part of protein-containing cells for the
manufacture of adhesives. U.S. Patent 1,724,695. Aug. 13. 3
p. Application ﬁled 27 June 1927.
• Summary: “In the use of proteins of animal origin, such
as casein, blood albumen, egg albumen, hide glue, ﬁsh glue,
etc. as materials for adhesives, their efﬁciency depends
greatly upon the readiness with which the proteins are
dispersed in water, alkaline solutions or solutions containing
other chemicals. This dispersion is relatively simple in the
case of these proteins of animal origin in common usage as
raw materials for adhesives because they have no structure
other than molecular and atomic, being amorphous and are
not associated with insoluble and non-adhesive matter such
as cell wall material.
“However, when vegetable protein containing materials
such as oil seed residues are considered as the raw materials
for use in the manufacture of adhesives, it is found that the
dispersion of the vegetable protein is very difﬁcult because
of the fact that it is contained within cells having walls of
cellulose like material.”
Note: Soy is mentioned 9 times in this patent in the
forms “soya bean cake,” “soya bean ﬂour” and “soya bean.”
Address: I.F. Laucks Inc., Seattle, Washington.
999. Cone, Charles N.; Davidson, G.; Laucks, I.F. 1929.
Process of making a water-resistant adhesive and the product
thereof. U.S. Patent 1,726,510. Aug. 27. 5 p. Application
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ﬁled 3 Jan. 1928.
• Summary: Concerns a glue made primarily from soybean
ﬂour for use in the manufacture of high grade plywood.
The term “vegetable protein” is used frequently to refer to
“such vegetable protein containing materials as soya beans,
peanuts, cottonseed, linseed and other oil bearing seeds as
whole seeds, or the residual cake or meal remaining after the
oil is extracted or removed in whole or in part, or proteins
derived therefrom.”
Example 1: “A dry powdered mixture of soya bean
ﬂour and other ingredients is made up ﬁrst in proportion, for
instance, of soya bean ﬂour 1052 parts; calcium hydrate 189
parts; powdered rosin 56 parts; potassium permanganate 5
parts; and sodium ﬂuoride 158 parts.” Address: I.F. Laucks
Inc., Seattle, Washington.
1000. Cartter, J.L. 1929. Some commercial uses of the
soybean. Proceedings of the American Soybean Association
2:44-47. Tenth annual ﬁeld meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: Contents: Introduction. Uses of oil. Soybean
oil as a food. American oils not inferior. Soybean cake.
Industrial uses of soybean cake. Research needed.
“Solvent extraction of soybeans is accomplished
simply by grinding the soybeans and dissolving the oil with
a suitable solvent such as benzine... This benzine is then
evaporated from the liquid, leaving a good grade of oil
suitable for commercial purposes and one which is also rich
in fat soluble vitamin ‘A’, which is especially valuable for
use in foods. In the pressure methods of extraction, however,
this vitamin remains in the cake.”
“One of the ﬁelds that absorbs large quantities of
soybean oil is the paint and varnish industry. A satisfactory
paint can be made by using ¼ blown soybean oil and 3/4
linseed oil. This blown oil is produced by heating the
soybean oil and forcing a stream of air through it under
controlled conditions. This has a tendency to thicken the oil,
and by the addition of cobalt, manganese, and lead lineolate
the drying qualities are greatly improved.” “Soybean oil
can replace linseed oil in preparation of soft soap and when
hydrogenated can replace cottonseed oil in the preparation of
hard soap.”
“Soybean oil will undoubtedly command a higher price
in the future in the preparation of edible oils. In preparation
of soybean oil for this purpose the objectionable beany
ﬂavor must be removed by careful reﬁning process. This is
practically accomplished in the hydrogenation process.”
“Soybean protein can be extracted from the cake with
water and with dilute alkali, the ﬁrst extractions being of
the best quality. This is dried in vacuum to avoid heating.
When ground, this material is suitable for the manufacture of
excellent water-resistant glues for woodworking, for paper
sizing, casein paints, of which ‘solite’ is an example, textile
dressing, water prooﬁng materials, and plastics. The soybean

plastic industry should be capable of tremendous expansion.
Fountain pen barrels, combs, lighting ﬁxtures, and many
ornaments can be made by hardening water soluble protein
in formaldehyde solution under carefully controlled
conditions.” Address: USDA.
1001. Dimmock, F. 1929. The soybean in Canada.
Proceedings of the American Soybean Association 2:47-50.
Tenth annual ﬁeld meeting. Held 22-23 Aug. at Guelph,
Ontario, Canada.
• Summary: “It is doubtful if the acreage of soybeans in
Canada at present exceeds 1,000 acres,” and that is limited
almost entirely to southwestern Ontario. “As far as the
speaker is aware, only one ﬁrm in Canada uses the soybean
in a commercial way. The Vi-tone Co., of Hamilton, Ontario,
uses annually about 5,000 bu in the manufacture of a patent
food.” [The product name is not given. It may have been
Soybean Malter Milk and/or Chocolate Malter Milk.]
“During 1922-27 Canada imported annually an average of
5,000,000 lb of soybean oil for use in the manufacture of
soaps and paints. This oil represents the product of at least
20,000 acres of soybeans.” Some farmers have switched to
growing soybeans because of the ravages of the European
Corn Borer.
“Soybean work at the Dominion Experimental Station,
Harrow, Ontario.” The soybean is a comparatively new crop
in Canada. It has been grown experimentally at Guelph,
Ontario, for upwards of 30 years. At Harrow tests have
been carried on for 7 years and have just emerged from a
preliminary test stage. Upwards of 25 varieties have been
tested; 18 of which have been tested for 4 years or more. The
average maturity for the earliest variety tested (Ste Annes
No. 92) has been 107 days with an average yield of 21.5
bushels per acre of seed. The average maturity of the latest
variety tested (A.K.) has been 126 days with an average yield
of approximately 40 bu/acre of seed.
Note 1. This is the 2nd earliest document seen (Jan.
2010) that gives soybean production or area statistics for
Canada.
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Ste Annes No. 92.
Address: Prof. and Agrostologist, The Harrow Experiment
Station, Harrow, Ontario, Canada.
1002. Nouelle, Georges. 1929. Le soja: Les produits
coloniales [The soybean: Colonial products]. Annales
Coloniales (Les) 30(137):1. Sept. 17. [2 ref. Fre]
• Summary: This is basically a good review of the literature,
with no new information. It discusses the history, cultivation,
and utilization of soybeans as human food, animal feed and
in industry, with some emphasis on utilization.
For a long time, it has been considered in Europe as an
object for botanical studies.
The milestone dates in its history are:
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1779–The ﬁrst cultural trials at the Museum of Natural
History [Paris].
1868–Experiments are undertaken by the Society of
Horticulture of the Côte-d’Or.
1880–Soybean seeds are sold by the house of Vilmorin
[a seed company].
1888 [sic]–Introduction of soybeans into the United
States, where it is adopted for the feeding of animals.
1906–Use of soybean in English oil mills, to make up
for the shortage of cottonseed oil.
1908–Creation at Paris by Mr. Li-Yu-Ying of a research
laboratory, later expanded into a factory named the CaséoSojaïne [soy casein factory = tofu factory].
The soybean is adapted to various climates and can be
cultivated as far north as the haricot bean. It resists the cold
better than the latter and is very tolerant of drought.
It is said that it grows from the Equator to 60º latitude. It
is cultivated in China and from Manchuria large amounts are
exported to China, Japan, Formosa, Korea, Indo-China and
Siam.
In the Americas, it is cultivated in the United States. In
Europe. it is cultivated in France in the area around Etampes,
in several provinces of Italy, and in Russia.
In Oceania, it is grown in Philippines, Java, and Borneo.
In Africa, trials have been conducted in Algeria and
Tunisia, as well as in the British colonies of southern Africa.
In 1908 about 100,000 metric tons were exported from
China to Europe, of which 69,200 went to Great Britain and
21,390 to France. In 1909 England purchased 400,000 metric
tons for its oil mills.
The soybean can be used proﬁtably in crop rotations to
add nitrogen to the soil for subsequent crops.
It is also widely used as a feed for animals.
For human food, it can be used in various forms,
especially in the form of milk and of ﬂour.
Soymilk (Le lait de soja), known in China before the
Christian era, is obtained as follows: a brief description is
given, including the process used at Caséo-Sojaïne.
Soymilk bears some resemblance to animal milk and it
has analogous properties. It can be coagulated to make soy
cheese (fromage de soja [tofu]). This is done in China and
Japan using the water from salt marshes [nigari], or calcium
sulfate (plâtre) or sour soymilk (lait aigri). At Caséo-Sojaïne
it is made using a mechanized process, which ensures
complete hygiene and uses pure coagulant solutions which
leave no taste of bitterness.
They have also been able to make cheeses that resemble
European cheeses, fermented or not.
Soymilk, like animal milk, can be concentrated, dried
and reduced to a powder. Or it can be fermented to make
keﬁr or yogurt (Kéﬁr ou Yoghourt). The cost of making it
renders its use very economical.
Soy ﬂour is obtained in the same way as wheat ﬂour,
by grind the seed–preferably dehulled. It is a very rich food

which contains 4 times as much protein and 20 times as
much oil as typical wheat ﬂour. From it one can make bread
(notably a diabetic bread using the formula of Dr. Menudier,
1890). By mixing it with wheat ﬂour one can make biscuits
that are easy to digest and have a long shelf life, or cakes,
pâtes, etc.
From the seeds one can extract an oil which the Chinese
presently use in their cuisine, and the English use to make
margarine or soap. The cake remaining after oil extraction
makes an excellent animal feed.
The soybean can also be consumed as a vegetable
[green vegetable soybeans]. Its digestibility varies with the
means of preparation. It is recommended to boil it (after
soaking) in water to which had been added a pinch of sodium
bicarbonate [baking soda]. Soy sprouts give salads a very
agreeable taste. The Chinese make a bouillon base which
can replace the bouillon from meat. And fresh soybeans can
be prepared like peas. The Japanese and Chinese make soy
sauce, using a complicated process, of which certain types
are appreciated in England.
Finally, it can be used in confectionery in the form of
a confection similar to crème de marron, or in the form
of chocolate (with sugar and cocoa butter added). Grilled
soybeans are served in certain European countries in place of
coffee.
In addition to its alimentary uses, the soybean is used
to make candles, paints, and sojalithe as an insulator for
electrical devices.
The soybean is thus suited for numerous and diverse
uses. It would be desirable to develop its culture in our
colonies and even in France itself in places where it can
be acclimatized. Address: Député de Saône-et-Loire, vice
président de la Commission des Colonies, membre de la
Commission des Mines.
1003. Bollmann, Hermann. 1929. Improvements in and
relating to the production and puriﬁcation of phosphatides.
British Patent 356,384. Application date (in UK): 15 July
1930. 2 p. Complete accepted: 10 Sept. 1931. Priority date
(in Germany): 21 Oct. 1929.
• Summary: The phosphatides contained in vegetable
materials, particularly soya lecithin, show naturally a brownto-grey dark colouration which makes them less suitable
for many of the purposes for which they are used, even
when only small quantities thereof are employed, as in
the production of food stuffs, as addition to margarine and
bakery goods, in their technical applications, for example,
in the textile industry, as constituents of printing pastes for
delicate colours and the like.
“Investigation has now shown that a considerable
clariﬁcation and removal of the brown-grey colour tones of
vegetable phosphatides may be obtained, without that these
sensitive compounds are to any extent altered or harmed and
without further any undesired impairment of the taste (indeed
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even with an improvement thereof), when the vegetable
phosphatides are treated with hydrogen peroxide in the
presence of water. The oil derived from the oil seeds and
associated with vegetable phosphatides in the proportion of
30-40% which is important in giving the lecithin softness, is
not unfavourably inﬂuenced by this treatment.”
“For carrying out the process one proceeds for example
as follows: The sorted and sliced soya beans are extracted
with a solvent mixture consisting of 90 parts of benzene and
10 parts of alcohol of 96% by volume at a temperature of
20-30ºC. After the completion of the extraction the extract
is freed from the solvent by evaporation. Thereupon waste
steam is led into the extract whereby the vegetable lecithin
content in the oil separates and sinks to the bottom. This
is separated and removed by centrifuging from the greater
part of the associated oil, and then consists of about 60
parts of vegetable lecithin and 40 parts of oil with a water
content of 30-40%. To 240 parts of this mixture consisting
of lecithin, oil and water, 5.1 kgs. of a 30% aqueous solution
of hydrogen peroxide are added; the mixture is then stirred
without heating for a quarter of an hour to distribute the
hydrogen peroxide uniformly. The mixture is then heated
under reduced pressure corresponding to a temperature of
80-85ºC. for 2-3 hours and the water originally present in
the mixture in this manner separated, the lecithin being
simultaneously dried and bleached.”
Note 1. This is the earliest document seen (April 2016)
that contains the word “peroxide,” or the term “hydrogen
peroxide,” in connection with lecithin. Hydrogen peroxide
is used here to bleach lecithin. The process was basically
developed by Hermann Bollmann of Hansa Muehle.
Note 2. This is also the earliest document (or patent)
seen that contains the word “bleached” (or “bleaching”),
etc. Address: German citizen, Alsterdamm 3, Hamburg,
Germany.
1004. Laucks, Irving F.; Banks, Harry P.; Rippey, Hugh F.
Assignors to Laucks Laboratories, Inc. (Seattle, Washington).
1929. Method of cleansing and preparing for storage and
market, fruit after harvesting. U.S. Patent 1,732,816. Oct. 22.
3 p. Application ﬁled 27 June 1927.
• Summary: “Our invention relates to the method of
cleansing and preparing. for storage and market, fruit after
harvesting. More particularly our invention relates to the
removing from the fruit after harvesting poisonous spray
residues that may remain thereon.
“It is well recognized that fruit, such as apples, pears,
quinces, plums, prunes, oranges, grapefruit, lemons, etc.,
must be sprayed to preserve them against insects and fungous
growth. Generally these sprays contain a poisonous chemical
such as, for example, arsenic, and it has become a matter of
great importance that the public be assured of the removal of
any possible residue of such sprays.”
Note: Soy is mentioned only twice in this patent, as

“soya bean ﬂour.” Address: Seattle, Washington.
1005. Lovell, John H. 1929. Soy bean as a honey plant.
Gleanings in Bee Culture 57(10):646-48. Oct.
• Summary: The soy bean “belongs to the same family as the
pea, bean, and clovers, plants which produce their seeds in a
legume or pod.”
“Up to the present time it has been cultivated chieﬂy
as a hay or forage crop; but, with our population increasing
twenty times faster than the food production, it must soon
become important as a food for the human race.
“Soy beans, before they have fully ripened, may be
shelled and used as a green vegetable like green peas. A few
hills might well be planted in every garden. They may also
be canned and used in winter, or they may be sprouted and
the sprouts used like asparagus tips, to which, however, they
are much inferior. The dried beans when cooked also make
a palatable dish, and more than 100,000 bushels are packed
annually by American canning factories. As the seeds are
used as a substitute for coffee, soy bean is often called coffee
berry.”
“By boiling the crushed beans in water a vegetable milk
may be obtained, which may be used in making cakes and
custards... From the milk a curd or cheese [tofu] is prepared,
which is on sale in the Chinese markets of America.
This may be ﬂavored with fruits and jams and made into
puddings, and used for sandwiches and luncheon novelties.
“But of all the preparations made from the soy bean,
none is more widely distributed or better known than soy
sauce, a dark brown liquid which in odor and taste resembles
a good meat extract. In Japan alone the annual production is
more than 2,000,000 barrels. While it is largely consumed
by the Chinese and Japanese it has been introduced into both
Europe and America and may be purchased at all Chinese
markets.”
There is conﬂicting evidence as to whether or not
soybean ﬂowers are a source of sugar-rich nectar from which
bees make honey. The soy bean plants “grown in my garden,
had small inconspicuous ﬂowers, with the corolla hardly
visible. They were odorless and apparently nectarless and
wholly unattractive to bees. Plants under glass from which
all insects were excluded formed pods in great abundance
which were well ﬁlled with large seeds. The soy bean is selffertile and not dependent on bees for pollination.
“The ﬂowers, the young leaves, and the stems are
densely hairy as can be seen in the illustration [photo], but
the older leaves are smoother. The speciﬁc name hispida was
evidently selected because of the roughness of the stems.
But this coating of hairs is not sufﬁcient to defend the plants
from insect attack.”
“If it is honeydew which is stored by the bees from soy
bean, then the erratic, scattering and infrequent reports of
honey ﬂows would be fully explained.” Note: Honeydew is
a sugar-rich sticky substance, secreted by aphids and some
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scale insects as they feed on plant sap.
“Therefore without more reliable evidence than is at
present available, the writer does not think that soybean
should be ranked as a honey plant.”
A photo shows the upper part of a soy bean plant with
stems, leaves, and blossoms. Address: Waldboro, Maine.
1006. Rewald, Bruno. 1929. Das Lecithin aus der Sojabohne
(Pﬂanzenlipoid) [Lecithin from the soybean (Plant lipid)].
In: Hansa-Muehle. 1929. Soja: Ein Beitrag zur Kenntnis des
Wertes der Sojabohne und ihrer Produkte fuer die deutsche
Volkswirtschaft [Soya: A contribution to the knowledge of
the value of the soybean and its products for the German
economy]. Hamburg, Germany: Hansa-Muehle G.m.b.H. 78
p. See p. 57-61. Chapt. 8. [8 ref. Ger]
• Summary: Contents: The term and concept Lecithin.
Physiological signiﬁcance. Well-known traditional sources
of lipoid [phosphorus] (the brain, the spinal cord, the glands,
reproductive organs, and among plants, the germ and the
seed). Egg yolk. The basis for the high nutritional value
of the egg. Soy lecithin. The Bollmann process and soy
lecithin. The biological value of soy lecithin. Concentration
(soy lecithin contains about 60% pure lecithin and 40%
soybean oil). Shelf life. Comparison with egg lecithin. Ways
of using soy lecithin: Margarine, pasta, the threat of a ban,
baked goods, the leather industry, the textile industry. Future
possibilities.
Egg yolk is the richest natural source of lecithin.
Herein was lecithin ﬁrst discovered by science, in 1816 by
Vauquelin. And lecithin derived its name from the Greek
word for egg yolk, lekithos. Fluid egg yolk contains 8-10%
pure lecithin. The power of eggs and egg yolks are widely
known, and they are fed to children, sick people, and those in
need of strength. Address: PhD.
1007. Schneider, Adolf. 1929. Die Sojabohne und ihr
wirtschaftlicher Wert in Asien und Europa [The soybean
and its economic value in Asia and Europe]. In: HansaMuehle. 1929. Soja: Ein Beitrag zur Kenntnis des Wertes
der Sojabohne und ihrer Produkte fuer die deutsche
Volkswirtschaft [Soya: A contribution to the knowledge of
the value of the soybean and its products for the German
economy]. Hamburg, Germany: Hansa-Muehle G.m.b.H. 78
p. See p. 39-56. Chapt. 7. [16 ref. Ger]
• Summary: Contents: German soybean imports. Chemical
composition of the soybean in comparison with other basic
foods. Appearance. Botanical. Regions where soybean
are produced. Historical. Ways of using soybeans in East
Asia. East Asian soy products (Sojaprodukte): Ways of
using soybeans in Europe. European soy products: Soy oil,
lecithin, soybean meal (Sojaschrot), soy ﬂour (Sojamehl),
soy bread. The rational way to meet protein needs with the
help of soya (der Soja).
Tables: (1) Comparison of the nutritional composition

of soybeans, wheat, rye, maize, rice (polished), peas, lentils,
potatoes, beef, pork, butter, eggs (without the shells),
shellﬁsh, milk (cow’s). The nutrients given are water,
protein, fat, nitrogen-free substance, ash (minerals), and
lecithin (p. 40). Soybeans have the highest content of protein
(33.58%), of fat (17.06%, except for butter, which is 83.7%),
of ash (5.82%), and of lecithin (1.48-2%, except for egg,
which contains 3.70% but is much more expensive).
(2) Production of soybeans in Manchuria (in metric
tons) from 1906 to 1928. During these 23 years production
has increased 10-fold from 600,000 MT to 6,000,000 MT (p.
48).
(3) German imports of soybeans from 1913 to 1928
(in metric tons). Increasing overall dramatically, these have
changed as follows (p. 52):
1913–ca. 100,000
1921–47,000
1922–86,000
1923–88,600
1924–137,300
1925–336,000
1926–370,000
1927–576,000
1928–848,500
Many of the photos and illustrations in this book,
described earlier, appear in this chapter.
Asian soy products include Soymilk (Sojamilch), Soy
sauce or shoyu (Sojasauce, Shoyu), Soy cheese (Sojakäse),
consisting of [sic] Miso, Tofu, and Natto. None of these
products are suited to European tastes, with the exception
of soy sauce, which is very similar to our Worcestershire
sauce. In Manchuria and Japan, the soybean is also seen as
an oilseed; hydraulic presses are used to press oil and oilcake
(Ölkuchen) from it. In Manchuria a very important soybean
processing industry has grown up in centralized cities such
as Harbin, Dairen (Dalny), and Newchwang. In general
European machines (hydraulic oil-presses, etc.) are used.
Near these areas, but in the hinterland are strewn hundreds of
very small and primitive oil mills.
Most of the oil is shipped to Europe and the United
States, whereas almost all the soybean cake is shipped to
Japan, where it is used like fertilizer. A few modern mills use
European solvent extraction equipment.
Because soybeans have a relatively low oil content
compared with other oilseeds, in Europe they are best
processed using solvent extraction which produces oil and
meal (Schrot, rather than cake). And from the crude oil,
lecithin is extracted. Today, soybean oil plays a dominant
role on the European market as an oil for food use, and also
as a hard fat resulting from hydrogenation. Soy oil is also
the least expensive food oil, and it is approximately equal
in quality to cottonseed oil and peanut oil. In Germany and
other northern and central European countries, soy oil is
widely used as a raw material for making margarine, frying
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oil (Bratöl), salad oil, as a packing oil for tinned ﬁsh (such
as sardines), and to a small extent for making soap. Germany
also exports soy oil to southern European countries were it
serves as a less expensive alternative to olive oil.
Lecithin: The Bollmann solvent extraction is designed
to give a large quantity of high quality lecithin. About this
interesting product, because of its newness / novelty, a
more detailed exposition will follow. Soybean meal, when
processed by the solvent extraction process, generally
contains less than 1% fat; this enables it to stay fresh longer.
It makes an excellent addition to the feed of milk cows; it
raises the amount and protein content of their milk. And it is
the least expensive source of protein in livestock feeds.
For all these reasons, German imports of soybeans have
increased dramatically in recent years, from 47,000 metric
tons in 1921 to 848,500 metric tons in 1928.
Soybean meal now stands in ﬁrst place among German
feeds, and this boon to German agriculture enables a
reduction in imports of foreign dairy products.
Germans should also remember that from the soybean
they can make soymilk, soy cheese, soy sauce, and soy-based
meat alternatives. Before the last war some of these were
made by the Sojama-Werke [Soyamawerke, Soyama-Werke]
in Frankfurt as well as by a French soy factory [run by Li
Yuying] at Vallées near Asnieres [just northwest of Paris] (p.
53-54).
The ﬁrst step toward the manufacture of soy ﬂour,
named Aguma-Mehl, was taken by the Aguma Works in
Hamburg in 1914. The large-scale production of soy ﬂour,
using the Bollmann patents, began in the year 1920 (p.
54). In the years of “bread-stretching” (Brotstreckung) in
Germany after World War I, thousands of tons of soy ﬂour
(Sojamehl) were used as a bread extender (at the 2-3% level),
until the end of 1921. It is understandable that soy ﬂour
quickly fell out of use after the years of hardship ended.
1008. Steen, Herman. 1929. Many products made from
soybeans: Commercial demand increasing every year.
Prairie Farmer 101(45):1487, 1502. Nov. 9. *
• Summary: Gives the principal uses of the soybean,
including new industrial uses.
1009. Rippey, Hugh F.; Davidson, Glenn; Cone, Charles
N.; Laucks, Irving F.; Banks, Harry P. 1929. Carbonaceous
briquette and process of making the same. U.S. Patent
1,735,506. Nov. 12. 3 p. Application ﬁled 3 May 1926.
• Summary: Soya bean ﬂour is used as the main ingredient in
the binding agent for charcoal briquettes.
“One part of soya bean ﬂour is put in a mechanical
mixer with two parts of water and stirred until wet. Onetenth part of caustic soda dissolved in water is then added
while stirring. This mixture thickens and is stirred thick
for ﬁve or ten minutes. Then sufﬁcient water is added to
make ﬁve parts of water, total. This wet mixture constitutes

the binder. It is then mixed with one hundred parts of the
carbonaceous material which it is desired to briquette. This
mixing must be thorough and may be effected by any of the
various well-known mechanical mixers which are designed
to mix coal with binding agents. The mixture is then put
under pressure which may be anywhere from one thousand
to ﬁfteen thousand pounds per square inch and pressed into
forms.”
Note: Soy is mentioned 27 times in this patent in the
forms “soya bean ﬂour,” “soya bean ground to a ﬂour,”
“extracted soya bean protein,” and “soya bean binders.”
Address: Seattle, Washington.
1010. Dorsett, P.H.; Morse, W.J. 1929. In Heijo, Chosen
[Korea] (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2997 (17 Nov. 1929). The authors spend
the day with Mr. D.N. Lutz. First they “collected seed of
several soybeans...” Then he drives them into the mountains
northwest of Heijo [Pyongyang / P’yongyang, as of 2014 the
capital of North Korea]. He tells them that Korean farmers
expend 10 million yen annually “for soybean oil cake for
fertilizer.”
Pages 2998. A photo shows: “A nearby view of a vessel
of mungbean sprouts on the left and of soybean sprouts and
curd [tofu] on right” in Heijo (neg. #44589).
Page 3001 (18 Nov. 1929). During the morning, they
visited retail grain merchants and “succeeded in getting quite
a collection of samples of soybeans...”
Pages 3002-3005 (same day, in a small open-air market).
Photos show: (1) “Crocks of soybean curd and jars of bean
sprouts” (neg. #44595).
(2) “Nearby view of a [rounded earthenware] jar of
mung bean sprouts on the left and soybean sprouts on the
right (neg. #44596).
(3) “A nearby view of a tray of bean curd [tofu] (neg.
#44597). (4) “W.J. Morse holding up a grain dealer for
samples of soybeans” (neg. #45598). (5) “A close-up view
of low rice straw grain display baskets. The one in front is
soybeans, the one further back is rice (neg. #44599).
(6) “W.J. Morse in his glory! His hand is in a basket of
ﬁne looking soybeans.” He is wearing a white driving cap
and a long black coat (neg. #44601). Address: Agricultural
Explorers, USDA, Washington, DC.
1011. Carrière, J.F. 1929. Het aantoonen van lijnolie in
sojaolie [Detection of linseed oil in soybean oil]. Chemisch
Weekblad 26(47):575. Nov. 23. Whole No. 1365. (Chem.
Abst. 24:1238). [2 ref. Dut]
• Summary: Discusses precautions necessary in the
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determination of the hexabromide value, from which the
proportion of linseed oil is calculated. Address: Delft,
Netherlands.
1012. Bureau Farmer–Illinois Agricultural Association
Section. 1929. Soybean industry looks up: Producers
organize co-operative to assist in developing new markets.
5(3):9-10. Nov.
• Summary: The Soybean Marketing Association was
organized at Decatur, Illinois on 16 Oct. 1929 in an attempt
to get a higher minimum price from soybean processors.
“With the announcement of $1.50 per bushel delivered
as the going price for soybeans for the 1929 crop which is
17 cents more than the price guaranteed by the processors,
interest in soybean production picked up throughout the
heavy producing counties in central Illinois.
“The growers appreciate the fairness shown by the
processors and the good will that has been fostered between
buyer and seller. When the agreements were framed early
last season, the millers, including Funk Bros. Seed Company,
the American Milling Company, and the G.L.F. Exchange,
Inc. [these three initiated the Peoria Plan], consented to
the Farm Bureau’s proposition to pay a higher price than
the $1.33 minimum should the market justify an increase.
Demand from new buyers coming into the soybean growing
territory, resulting from the short ﬂax crop and higher prices
for linseed oil, have been inﬂuential in raising the price 17
cents per bushel. Many growers are netting from $1.41 to
$1.47 per bushel for their beans after elevator and freight
charges are paid.
“The Vermillion County Farm Bureau, alive to the
situation, is urging local soybean growers to retain plenty of
good seed to ﬁll an expected increase in demand next spring.
Illini, Black Ebony, and Manchu beans are preferred in this
county.
“Sign members: Organization work to sign up the
membership in the Soybean Marketing Association was
under way last week following meetings of advisory councils
in many of the central Illinois counties. No radical change
in the method of selling beans is contemplated, at least for
the time being. The Association hopes to maintain friendly
relations with the processors and seeks only a fair price in
line with market demands.
“A simple membership agreement has been drawn up
and is now being circulated throughout the soybean growing
territory.
“The member agrees to deliver to the Association
all soybeans produced by him for market. Beans kept for
seeding and feeding are not included in the agreement.
“Work for Association: The member appoints the
Association his sole and exclusive agent for handling
and marketing his commercial soybeans. For this service
the Association may deduct a small charge which in no
case shall exceed 5 cents per bushel. The Association is

required to keep the member advised and informed of
market demands of soybeans from year to year, to adopt
standards and grades, to seek new markets when necessary,
to investigate commercial uses and help in every way to
stabilize the soybean industry on a proﬁtable level.
“The agreement becomes effective at the beginning of
the 1930 crop year and will continue in full force and effect
through the 1932 crop marketing year and remain in force
from year to year thereafter, unless cancelled by written
notice of either of the parties.
“The Peoria millers during the last year have added
700,000 bushel of soybean storage capacity to their local
facilities. The American Milling Company and the G.L.F.
Exchange together are shipping out an average of 46
carloads of mixed feed daily from this city. Soybean meal
is one of the important concentrates used in the mixture.
Funk Brothers Seed Company at Bloomington is selling its
soybean meal to the G.L.F. Exchange at Peoria.
“Grading beans according to federal standards is well
established. All the prices quoted above are based on No. 2
beans.”
Farmers in central Illinois are ﬁnding that growing
soybeans is more proﬁtable than growing oats. Oats at 40
bushels per acre and $0.30/bushel brings in only $12.00 per
care, whereas soybeans at 20 bushels per acre and $1.40/
bushel brings in $28.00–more than twice as much. “The
added value of soybean straw, either as feed or as a fertilizer
left on the ﬁeld, is another factor in favor of soybeans. The
soybean is a legume, and when properly inoculated takes
nitrogen from the air and stores it in the soil.
“New Uses: New uses constantly being developed
for soybean oil promise to keep demand well in advance
of supply, particularly if an effective tariff on soybean oil
and soybean meal is provided in the new tariff bill. Should
production overtake demand the new co-operative will be
of material assistance in keeping the [soybean] acreage
within reasonable limits. Illinois farmers grow a substantial
percentage of the total crop produced in the United States.
While the Soybean Marketing Association was organized
by Illinois growers, it may branch out into other states if
the occasion demands, and develop into a national soybean
marketing association.
“The uncertainty of ﬂax and its susceptibility to adverse
weather conditions promises to redound to the beneﬁt of
soybeans as a farm crop. This year for example, the ﬂax crop
was short and linseed oil advanced approximately 45 cents
per gallon during the current season. Soybean oil is being
used in paints and soaps to replace linseed oil. The supply
and price of oil and feed concentrates are the chief factors in
determining the price of soybeans.”
A photo shows the 12 ofﬁcers and directors of the
Soybean Marketing Association; after each person’s name is
the name of the county in which he resides.
Note: This is the earliest document seen (May 2008) that
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mentions the “Soybean Marketing Association.” Address:
Illinois.
1013. O’Brien, Harry R. 1929. Soy beans for proﬁt:
Combines and a cash market cause acreage to mount.
Country Gentleman 94(11):19, 120-21. Nov.
• Summary: “While soy beans have been known in this
country for 125 years, it was about ﬁfty years ago that they
were ﬁrst grown in North Carolina as a farm crop and about
25 years ago when they were ﬁrst introduced into the Middle
West. In 1917 it was estimated that perhaps 500,000 acres
were being grown for all purposes. Since then the acreage
has increased annually until in 1928 around 3,000,000 acres
were being grown in twenty or more states. Rapid as this
growth may seem, it has been handicapped by difﬁculties of
harvesting and lack of a commercial market for the beans.
“But within the past two years the situation has been
radically changed” because of the combine harvester and
the new cash market provided by the Peoria Plan and A.E.
Staley. “These things I learned when late in the past summer
I drove my car for more than 1200 miles through the
Midwest to get the details of what was stirring in soy beans...
There are soy beans everywhere, I found.”
A star performer in many roles, “Soy beans offer another
cash crop for the farmer. They are about immune to chinch
bugs and the corn borer. Planted in corn, they shade the
ground and protect the corn from the chinch bugs.
“Then there is the use being made of soy beans in
industry, as beans, as oil, as meal. The oil is expressed out of
the beans by the same process used with cottonseed. A ton of
beans yields roughly from 1600 to 1700 pounds of cake or
meal and from 250 to 300 pounds of oil.
“The beans are usable for coffee substitutes, soups,
baked beans, confections, meat substitutes, vegetable casein,
vegetable milk and cheeses. There are now several factories
in this country making soy sauce. I know of one plant
making chocolate out of soy beans.
“The oil is suitable for use in soap stocks, enamels,
varnishes, paints, rubber substitutes, linoleum, waterproof
goods, celluloid, explosives, glycerin, salad oil, lard
substitutes and edible oils.
“Soy-bean meal, in addition to use as livestock feeds,
is used for ﬂour, diabetic foods that are supplanting gluten
ﬂour, infant foods, macaroni, breakfast foods, fertilizers and
adhesive glue. Much of the glue used in furniture veneering
is coming from soybean meal.
“Such are some of the qualities of this many-sided
farm legume.” The author then gives ﬁve reasons why soy
beans have made such rapid growth in the past ten years:
1. Farmers have tried them and liked them, and the news
has spread. 2. The inﬂuence of the agricultural colleges,
experiment stations, extension services, and county agents.
Experiments have been conducted on varieties, and methods
of growing and feeding. 3. There have been “certain focal

points where a few farmer pioneer enthusiasts grew them
for seed and from these points the acreage has spread in
concentric circles. There are a dozen of these points.”
4. Improved harvesting methods; “and this is a story that
is tied up with that of another focal point, Christian County,
Illinois, where Claire E. Hay was county agent from 1918
to 1928. Hay knew beans from boyhood. When he came to
Christian County chinch bugs had been bad for several years.
So Hay began boosting soy beans as a means of outwitting
the bug.
“Now in Christian County among the biggest growers
of soy beans are the Garwood brothers, Frank and Harry.
They had heard of combine harvesters being used out West
for harvesting and threshing wheat in one operation in the
ﬁeld. They had a hunch that maybe this same machine would
work with soybeans. Some Indiana farmers had rigged up a
homemade affair that had already been used.
“But the manufacturers were skeptical. Two ﬁrms
turned them down, refused to sell a combine for such a
purpose. But a third did sell, and in 1924 what was possibly
the ﬁrst combine ever used in Illinois for any purpose,
surely for beans, came to the Garwood farms and a public
demonstration was held.
“To most people’s surprise, the combine worked. So in
one day the Garwood brothers had revolutionized soy-bean
harvesting. Other growers were quick to seize on the idea, as
were wheat and oat farmers too.”
5. The newest development is the creation of a
commercial market for soy beans. “Lack of a market was
holding back farmers from growing the soys. So a committee
of three count agents, headed by Hay, called on A.E. Staley,
a feed manufacturer of Decatur, and asked him to use soy
beans in his feeds. Staley built an oil mill, began buying
beans and a commercial market was opened up.
“Oil mills were built later at Peoria and Bloomington.
These mills have bought the beans and thus Illinois has taken
the lead in growing them.
“The next step in the story came when along in 1927
Hackleman at the University of Illinois ﬁgured out that the
marketing of soy beans would be much more stabilized if
farmers could grow them on contract for the mills. He and
Doctor Burlison, chief in agronomy, suggested this plan
to H.A. Atwood, a feed manufacturer in Peoria. The idea
simmered on and several conferences were held.
“In the spring of 1928 Illinois farmers were faced with a
wholesale killing out of their winter wheat. A conference was
called at Urbana in April to consider what to recommend as
an emergency crop, to which farmers, county advisors and
feed manufacturers were invited. The advisors said that soy
beans was [sic] the logical crop but there was no use to urge
them because of a lack of a market.
“Mr. Atwood announced that his ﬁrm stood ready to
contract at a guaranteed price for a million bushels of beans
or the crop from 50,000 acres. A ﬁrm at Bloomington was
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associated with him in the offer.
“Back of the offer was the Grange-League-Federation,
representing New York dairy farmers, which farm
organization buys its feeds from Mr. Atwood’s ﬁrm. The
G.L.F. representative said in effect that if the Illinois farmers
would grow the beans, the farmers of New York would buy
the feed made out of them.
“The outcome was that a minimum price of $1.35 per
bushel was set, based on farm cost-account records from
four states in comparison with the price the G.L.F. had been
paying for other protein feeds. County advisors circulated
blank contracts through Farm Bureau membership lists, and
1344 farmers signed up to deliver beans from 48,444 acres,
which, when marketed, totaled about 1,200,000 bushels
of beans [24.77 bu/acre yield]. After paying freight and
handling charges, the crop netted farmers around $1.20 a
bushel.”
A large photo shows two farmers, each with a team of
four horses pulling a piece of farm machinery, on the farm
of Finis Fouts, Deer Creek, Indiana. The ﬁrst is cutting
soy beans with a binder. The second, 10-15 feet behind, is
drilling wheat for the next crop. Address: Central Ohio.
1014. Grain Dealers’ Journal. 1929. Chicago inspectors
licensed to sample soy beans. 63(11):754. Dec. 10.
• Summary: “Chicago is rapidly growing as a soy bean
market. Within the present crop year well over 115 cars
have been received, sampled and graded by members of the
Chicago Board of Trade Sampling Department, of which
James A. Noble is the head.
“On Nov. 27, three inspectors from this department
were licensed by the federal government as authorized to do
this work. In addition, they are also licensed by the federal
government to sample and grade dry edible beans and peas.
This increases the scope of their work tremendously. The
state inspectors, incidentally, do not inspect soy beans,
having no state grades.
“The grading equipment is of standard make,... enabling
shipments to be so carefully graded that the beans may
be merchandised on the ﬂoor of the exchange [CBOT] by
designated grades.
“Federal grades for soy beans became effective Sept.
1, 1926, as a rider to a measure instituting grades for dry
edible beans, peas, etc. A handbook of these U.S. standards
is available from the Bureau of Agricultural Economics,
U.S.D.A., Washington, DC.”
“According to C.F. Lias, ﬁrst assistant to ‘Jim’ Noble, it
may not be long before we sit down to a breakfast of soybean
cereal with cream from contented cows and eggs from
happy hens fed on soybean meal. There’ll also be pancakes
or wafﬂes made from soybean ﬂour. All this will be served
on a table put together with soybean glue and ﬁnished with
soybean oil varnish, and the table will stand on a linoleum
rug made from soybean oil in a home lined with wallboard

improved by the use of soybean glue and ﬁnished inside and
out with soybean enamel paint.
“From this one can gather that a new industry for this
country, a soy bean industry, is in the making.”
Also gives additional details about soybean oil and meal,
domestic crushings, and soybean grades. for the oil and meal
are discussed.
Note: This is the earliest document seen (Sept. 2003)
concerning the Chicago Board of Trade (CBOT) in
connection with soy beans. It was not until 1936, some 7
years after these inspections began, that soy beans were ﬁrst
marketed by the CBOT.
1015. Bollmann, Hermann; Rewald, Bruno. 1929.
Farbenbindemittel [A material for binding/ﬁxing colors].
German Patent 505,033. Dec. 28. 1 p. Issued 12 Aug. 1930.
[Ger]
• Summary: The material is made from casein or plant
protein (such as that obtained from soybeans), which with
alkali or alkaline salts converted into soluble salts and
provided with conventional additives, characterized in that
the mixture with vegetable lecithin, in particular soy lecithin,
is emulsiﬁed.
Note: Soy is mentioned 4 times in this patent in the
forms “Sojabohnen” (soybeans) and “Sojalecithin” (soy
lecithin). Address: 2. PhD. Both: Hamburg [Germany].
1016. Kakimoto, Y. 1929. [Preparation of reclaimed rubber
with soy-bean oil]. Osaka Kogyo Shikenjo Hokoku? (Report
of the Osaka Industrial Research Institute, Japan) Vol. 19.
No. 9. [Jap; eng]*
• Summary: “The method of preparing reclaimed rubber
with soy-bean oil under various conditions was studied.
The material was prepared by vulcanizing F.A.Q. smoked
sheet with acid-free S (90:10 ratio) under proper conditions.
Reclaimed rubber was prepared by the usual method, i.e.,
by mixing the vulcanizate with soy-bean oil. The mixture of
vulcanizate and oil was vulcanized with S(60:30:10 ratio)
under various conditions...”
1017. Lyubarskii, E.I. 1929. [Technical properties of
soybeans from the maritime section]. Transactions of the
Far-Eastern Regional Institute for Scientiﬁc Research
(Vladivostok) 1(2):1-14. (Chem. Abst. 28:3494). [Rus]*
• Summary: Soy beans contain protein (chieﬂy glycinin)
36.5%, fat 17.5%, carbohydrates (galactan, pentosans, and
sucrose, but little starch) 26.5%, ﬁber 4.3%, water 9.9%,
and ash 5.3%. The beans also contain lipoids (lecithin and
cephalin), vitamins, and enzymes. The composition of
different varieties is recorded.
1018. Mailhe, A. 1929. Les automobiles sans pétrole. Les
combustibles liquides artiﬁciels [Automobiles without
gasoline. Artiﬁcial liquid fuels]. Paris: Gauthier-Villars &
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Cie. xiv + 283 p. Encyclopédie Léauté. 2d series. [Fre]*
Address: Prof.
1019. Chinese Eastern Railway. 1929. [America as a market
for soya beans]. Vestnik Manchzhurii (Manchuria Monitor)
(Chinese Eastern Railway) No. 9. p. 16-19. Russian edition.
(According to data of the Economic Bureau, Chinese Eastern
Railway). [Rus; eng]
• Summary: “(According to data of the Economic Bureau,
C.E. Rly). The United States of America are a very important
and potential consuming market for soya beans and products
manufactured therefrom. This circumstance induces America
to get interested in the cultivation of beans at home, where
sowings of beans are to be found principally in the Southern
Atlantic States. However, the home sowings of beans in
America are not very large for the time being and do not
exceed 0.83% of the total area under cultivation in the
country. In the years on the Great War imports of bean oil
into the United States increased tremendously and in 19171918 they rose to almost 1.5 million quintals [1 quintal =
100 kg] per annum, or 23.2 to 24.7% of the total imports of
vegetable oils. However, in following years such imports
declined again owing to the introduction of high prohibitive
customs duties on oil products. The consequence of this was
an increasing importation of beans. The oil produced from
beans imported into America, as well as the oil reﬁned from
crude imported bean oil, is exported from the United States
at the present time to a certain extent to Holland, Canada
and other countries. However, generally speaking both
imports and exports of bean oil form a very modest item in
the general trade balance of the country. Imports of bean
cake into America, which are growing from year to year,
amount to larger ﬁgures. Such imports represented 136,600
quintals in 1925, 160,900 quintals in 1926 and 248,500
quintals in 1927. Soya bean cake are of interest for America
as agricultural fertilizers, as well as feed for dairy and meat
cattle.” Address: Manchuria.
1020. Chinese Eastern Railway. 1929. [The market for
soya beans in Germany]. Vestnik Manchzhurii (Manchuria
Monitor) (Chinese Eastern Railway) No. 10. p. 7-15. Russian
edition. (According to data of Economic Bureau, Chinese
Eastern Railway). [Rus; eng]
• Summary: Page 15: “The author gives a detailed
characteristic of the market conditions for soya beans both
in the pre-war and the past-war period; simultaneously he
outlines the position actually held by Germany in the world
trade in products milled from soya beans, the imports and
exports of bean oil and soya bean cakes.
“Imports of soya beans into Germany in the post-war
period have largely increased compared to the pre-war years,
which may be seen from the following ﬁgures.
“Imports of soya beans into Germany: in 1913–
1,257,000 quintals [1 quintal = 100 kg], in 1925–3,361,000

quintals and in 1928–8,477,000 quintals. The reason for this
increase is to be looked for in the fact, that Germany having
lost after the war all her colonies, which she required for a
restoration of her national economy, is actually compelled
to import oleaginous raw products from other countries.
These are now almost exclusively obtained from China
(Manchuria) through the Port of Hamburg.
“The imported beans are delivered for milling purposes
to the local German oil milling industry, and a small portion
is shipped further to other countries, mostly to Sweden and
Denmark.
“In addition to soya beans unmanufactured, Germany
also imports the milled products–oil and oil cakes.
“Imports of soya bean oil began even before the war.
Thus, in 1913 the imports of bean oil held already the third
place in the general import of vegetable oils into Germany,
following directly after cottonseed and linseed oil. After the
war, especially since 1922, such imports began rapidly to
grow, and in 1925-26 they already ranked ﬁrst among all
other vegetable oils imported. In 1922 imports of bean oil
exceeded 415,000,000 quintals, 35.8% of the total imports of
vegetable oils.
“Since 1927 these imports began again to drop, and at
present they do not exceed the pre-war ﬁgures.
“However, at the present time Germany herself is
exporting considerable quantities of soya bean oil.
“In the bean cake trade Germany since 1925 began
to cut down her operations, and, therefore, the country
preserved a certain quantity of this fodder product, which
is of great importance as cattle feed for the German stock
raising industry. Germany’s part in the trade in bean cake at
the present time is shown by the following ﬁgures:
“Production–635,000 quintals
“Exports–162,000 quintals
“Imports–27,000 quintals
“Consumption–500,000 quintals
“Imports and exports of bean oil and bean cake are
closely related to the conditions of the German oil milling
industry. In order to protect the latter in 1925 prohibitive
Customs duties on imported products of the oil milling
industry, which had been cancelled in 1920, were again
enforced.
“Nevertheless, the German oil milling industry is
passing at the present time through a life and death struggle
with the competing foreign (Anglo-Dutch) concerns.
The principal consumers of bean oil in Germany are
the margarine, linoleum and soap industries.” Address:
Manchuria.
1021. Encyclopaedia Britannica (14th ed.): Soya bean oil.
1929. New York & London: Encyclopaedia Britannica, Inc.
See vol. 21, p. 104. [7 ref]
• Summary: This oil, also known as “Bean Oil” is obtained
by expressing the ground seed of the soya bean in Anglo-
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American presses. “The beans, which contain from 18% to
20% of oil, yield by expression on the practical scale about
13%. Damaged seeds are extracted with a volatile solvent,
whereby almost all the oil is recovered. The expressed
meal is valued for its albumenoid content, and is especially
suitable for feeding to dairy cattle, causing an increase in the
secretion of milk fat. The oil expressed from sound seed is
pale yellow in colour and only needs ﬁltering over fuller’s
earth to be ﬁt for edible purposes. Soya bean oil contains
up to 6% of linolenic acid and therefore falls into the class
of drying oils. In addition to its use as an edible oil, it ﬁnds
extensive employment for soap-making; boiled with cobalt
dryer it is used in the United States for the manufacture of
paints.
“In 1926 there were exported from Manchuria 1,423,000
tons of beans and 165,000 tons of oil. Great Britain imported
46,000 tons of beans and 43,000 tons of oil, while Germany
consumed 370,000 tons of beans and 20,000 tons of oil.”
1022. Ferrée, Christian Johan; Tussaud, J.T. 1929. The soya
bean and the new soya ﬂour. London: William Heinemann
(Medical Books) Ltd. xi + 79 p. Illust. No index. 22 cm.
Revised translation from the Dutch by C.J. Ferree and J.T.
Tussaud of Die Sojaboon en Duurzaam Sojameel. [29 ref]
• Summary: Contents: Foreword, by Sir Wm. Arbuthnot
Lane, President of The New Health Society. Preface, by C.J.
Ferrée (London). 1. Introduction. Literature. Name of the
plant. Origin. Botanical particulars. Assimilative power of
the soya plant. Inoculation. Soil requirements. Production
and cost. 2. General ingredients of the various Manchurian
beans. Composition. The value of soya protein. Vitamin in
the soya bean. Digestibility of the soya bean and its products.
3. Use in China and Japan: Bean sauce, soy, or shoyu,
Chinese chiang (paste), tou-fu or beancurd, beans consumed
as a table vegetable, bean refuse and bean cake are used
as a fertiliser and for fattening hogs, bean oil is used as an
illuminant (where it has not been superseded by kerosene),
as a substitute for lard in cooking, and as a lubricant for
greasing axles and parts of native machinery, miso and natto.
First imports into Europe. Exports during the last ﬁve years
from China and Japan. Imports during the last ﬁve years into
Europe and America. The increasing rate of its cultivation.
Manchuria–Production. Estimate of the world’s production
of the soya bean. London the principal market. Future
importance.
4. America. Australia. South Africa. Other British
possessions and protectorates. Java (Dutch East Indies).
Europe. 5. Unsuccessful experiments with soya ﬂour.
Ordinary soya ﬂour. Extracted soya ﬂour. Dr. L. Berczeller’s
discovery. The new soya ﬂour. Comparison with other cereal
ﬂour and other foods. Comparison in price with other cereal
ﬂour and other foods. Comparison in price of soya protein
compared with other cereal foods. Comparative analysis of
cereals. 6. Soya milk. Vegetable casein. Lecithin. 7. Increase

in food value. Savings. Industrial application in foodstuffs.
The importance of Dr. L. Berczeller’s soya ﬂour for the food
industry. Soya ﬂour and the food laws. Uses of soya ﬂour
in: Bread, pastry, cake, biscuits, confectionery, sausages,
infant foods and food for invalids, cocoa, chocolate, soup
cubes, pudding ﬂour. Uses in the kitchen. Soya ﬂour recipes
(for ﬂour made using the Berczeller process), soya ﬂour for
diabetics, recipes for diabetics.
The Preface states: “In the following pages the writer
has endeavoured to give an account of the numerous uses
to which the soya bean has so far been put, and to visualise
its future service to humanity through the means of a totally
new and practical process by which this legume... may in
future be used as an important article of food for general
consumption throughout every quarter of the globe.
“In compiling the details relative to the soya bean ﬂour,
with which this brief summary principally deals, he trusts
that he has succeeded in giving sufﬁcient data to enable
the reader to fully realise its value as a staple food from the
economic point of view, as well as from the more domestic
standpoint, so that the important fact may be fully realised
that a new foodstuff of a very valuable nature... has now
been brought within the reach of all nations to serve them in
a most practical manner as an economic article of food.”
The book includes statistics on the imports and exports
from 1923 to 1927 of “soya beans, soya oil, and soya cake in
various countries including China, Japan, England, France,
Germany, Holland, Norway, Denmark, Sweden, and USA.
The “new soya ﬂour” is that developed by Dr.
Berczeller. This book repeatedly praises that ﬂour. “A few
years ago Dr. Laszlo Berczeller, a Hungarian physiologist
in Vienna, succeeded scientiﬁcally in ﬁnding a method
which enables us to prepare from the soya bean a digestible
and pleasantly ﬂavoured ﬂour without detracting from
its nutritive value, and this method entirely succeeds in
preserving all the good qualities contained in the bean itself.
Physiological experts and analysts withhold no praise, as the
following extracts will show: -” There follow words of praise
from: (1) Dr. Alfred Schwicker, M.P., Royal Hungarian
State Institute, Central Depot for Experimental Chemistry.
(2) Dr. Stefan Weisser, King’s Counsellor, Royal Veterinary
Physiological Experimental Station, Budapest. (3) Prof. A.
Durig., The Physiological Institute, University of Vienna.
Marakujew (1928) estimates the production of soya
beans in “Manchuria at 6 million tons at the utmost, the
production of the whole of China at 16 million tons, and
he is led to this ﬁgure by the conclusions of the Economic
Bureau of the South Manchuria Railway, which estimates
that the Manchurian crop in 1927 amounted to 37.1 million
kobu (5.88 million English tons), of which 2.6 million tons
originated from South Manchuria, 3.3 million tons from
North Manchuria” (p. 32). A table (p. 33) gives estimated
world production of soya beans from 1923 to 1929 (6.6
million tons, forecast). The leading producers in 1929 (in
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million tons) are: China 5.250. Japan 0.580. USA 0.250. Java
and Dutch East Indies 0.120. Other Asiatic countries 0.400.
A soya milk factory was recently established in Denmark
(p. 54). Although this book contains a bibliography of 29
references, most are very incomplete.
Photos show: (1) A soybean plant with roots, pods, and
leaves. (4) Nodules growing on soybean roots. (5) One pod
and seed each from inoculated and uninoculated soybean
plants. (7) An immense ﬁeld of soya beans in Manchuria. (8)
Soya beans awaiting shipment, in house-shaped stacks under
tarps, at Dairen. (13) Seeds of the most important varieties of
soya beans now grown in the United States. (10) Two horses
and a farmer cultivating a ﬁeld of soybeans. (11) Harvesting
soya beans. (12) Well selected, clean soybean seeds.
A map (frontispiece) shows where soybeans are
cultivated worldwide. An illustration (facing p. 2) shows
“Shen-Nung. Emperor [of China] in 2838 Before Christ,
called ‘The Heavenly Farmer.’ Reproduced from a print in a
Vienna museum.”
One bar chart compares the nutritional composition
of soya ﬂour with that of cereals and animal products, and
other foodstuffs (p. 13), another compares the calories (p.
46), and a third compares the cost of 1,000 calories (p. 48).
Marakujew (probably spelled Marakiev or Marakuyev), in
“The Export of Manchurian Soya Beans and its Finance”
(1928, in Russian, probably an article rather than a book)
“estimates the production of Manchuria at 6 million tons
at the utmost, the production of the whole of China at
16 million tons, and he is led to this conclusion by the
Economic Bureau of the South Manchuria Railway, which
estimates that the Manchurian crop in 1927 amounted to
37.1 million kobu (5.88 million English tons), of which 2.6
million tons originated from South Manchuria, 3.3 million
tons from North Manchuria. According to the calculations
of this bureau, the home consumption of North Manchuria
is something like 40 per cent. of the production, viz., 1.3
million tons; the remaining 2 million tons are for export.
The exports of South Manchuria were estimated at 1 million
tons” (p. 32). Address: London.
1023. Star, D. 1929. [Oil cakes and schrot (meal) in trade
and industry]. Vestnik Manchzhurii (Manchuria Monitor)
(Chinese Eastern Railway) No. 9. p. 1-10. [12 ref. Rus; eng]
• Summary: “The international import and export trade in oil
seeds and schrot [meal or cake] at the present time has not
yet reached the pre-war ﬁgure, and still is about 15% lower.
In 1925 the general turnover with oil cakes reached about
3 million tons, valued approximately at about 300,000,000
Marks. The ﬁrst place among exporting countries is held
by the United States of America and Germany. Imports
are directed to a number of European countries, such as
Denmark, Holland, Belgium and others. Germany also
imports large quantities of oil cakes. In Germany exports
and imports of oil cakes almost hold the balance, namely

according to data for the year 1925 exports amounted to
over 325,000 tons and imports to about 340,000 tons. This
is caused by the fact that Germany producing oil cakes
of superior quality and highly valued upon the market
(mainly linseed cakes) exports this more costly product,
and imports instead other cheaper kinds. The United States
of America export principally cottonseed cakes. The soya
beans and schrot are beginning recently to hold a very sound
and important position upon the markets of the world, and
the demand for these products is growing. Oil cakes and
schrot are used in European countries mainly as cattle feed,
especially for dairy cattle. In this connection [soya] bean
cake and schrot are in a position to occupy a strong position
upon the market, in view of the fact that they contain a
sufﬁcient quantity of albumen and other substances required
for dairy cattle.
“In connection with the increasing demand for oil cakes
and schrot, prices have been growing steadily in recent years.
Thus, in the three years of 1926-28 they increased by 9.9%
for soya schrot and by 20% for linseed cakes. This rise is
due exclusively to the relation between demand and offer
of oil cakes and schrot, as cattle feed, and is not depending
upon the condition of prices for oleaginous raw products or
vegetable oils. The soya beans, for instance, during the same
period show a decline in price of about 2.9%, and soya oil
of about 22.5%. To a certain extent one may even say that
provided the demand for oil remains unchanged, a rise in
the price of oil cakes will lead to a reduction in the price of
vegetable oils.” Address: Harbin, Manchuria.
1024. Star, D. 1929. [Oil cakes and schrot (crushed
oleaginous seeds residue [meal]) in trade and industry].
Vestnik Manchzhurii (Manchuria Monitor) (Chinese Eastern
Railway) No. 6. p. 1-11. [14 ref. Rus; eng]
• Summary: “The article has the aim to give a general
description of the contemporary commercial and industrial
importance of oil cakes and crushed oleaginous seeds residue
(shrot), in other words to establish the importance of oil
cakes and schrot among other products of cattle feed, and
then to characterize the part played by them as articles of
international trade and to point to the reasons why they are
becoming more important in the economic life of different
nations.
“After a circumstantial introduction giving general
information of oil cake and schrot, the author proceeds to
the characteristics of oil cakes and schrot as cattle feed. The
data supplied here by the author are of great importance for
rational dairy farming.
“In order to point out the adaptability of different
kinds of oilcakes to cattle raising purposes the author gives
descriptions of the various kinds of oil cakes: linseed cakes,
soya bean cakes, cottonseed cakes and so forth.
“The author also shows which cakes should be used
in preference in certain countries; thus he establishes the
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comparative importance of individual kinds of oil cakes for
cattle breeding purposes.
“(To be continued).” Address: Harbin, Manchuria.
1025. Tropical Agriculture (Trinidad). 1929. Soya beans.
6(8):223. [Eng]
• Summary: This is a summary of a general article on soya
beans and soya oil from The Chamber of Commerce Journal
(57(786):247, 8 March 1929).
1026. Voeikoff, A.D. 1929. Bibliograﬁya po voprosam
o kul’ture i ispol’zonaniyu soevykh bobov [Annotated
bibliography on cultivation and utilization of beans (mostly
soy)]. Vestnik Manchzhurii (Manchuria Monitor) (Chinese
Eastern Railway) No. 10. p. 90-92. [20 ref. Rus; eng]
• Summary: The 20 references are all from U.S.
publications. Address: Harbin, Manchuria.
1027. Business Week. 1930. Whole industries thrive on soy
beans: And guarantee prices to encourage American farmers
to grow them. Jan. 8. p. 35-36.
• Summary: “You can make anything–almost–out of the
versatile soybean... The most valuable by-product of the
soy-bean is the oil. Soy-bean oil is extensively used in
paint, enamel, and varnish industries; soy beans are used in
tremendous quantities in glue factories.”
Note: This is the earliest article on soy seen (Aug. 2002)
in Business Week magazine.
1028. Burns, C.C. 1930. Farmers to market soybeans:
Illinois cooperative formed to handle crop. Wallaces’ Farmer
55(3):100-01. Jan. 18.
• Summary: “A membership campaign to sign up the
entire soybean crop in the highest producing region in the
United States is the object of the new Soybean Marketing
Association, organized and incorporated in Decatur, Illinois.
The meeting was attended by 138 leading soybean producers
from 34 counties.
“The association will begin the cooperative marketing
of soybeans as a commodity with the 1930 crop. A board
of ﬁfteen directors will have entire charge of the sale of the
commodity in Illinois which produces 33 per cent of the
entire crop in the United States. The soybean industry has
appeared in commercial production in this country during
the last two years and it is expected to become one of the
commercial giants in the industrial world...”
The home ofﬁce of the association is located at
Champaign, Illinois, with John W. Armstrong of Champaign
as its ﬁrst president. The fact that Illinois is America’s
leading producer of soybeans, accounting for 33% of all the
nation’s total, “is due to the activity of the Farm Bureaus in
the state.” They began promoting the soybean in Illinois in
about 1913 or 1914 in a few counties; Champaign county
was the pioneer.

“The contract system was started with the 1928
crop. It was a plan worked out by the Farm Bureaus over
the state with the assistance of representatives from the
University of Illinois, the Grange League Federation of
New York, the American Milling Company, and Funk
Brothers, cooperating. The contract was carried into the past
season with the same groups. The fact that the producers,
processors, consumers of feed, the extension service and the
Farm Bureau cooperated in the ﬁrst contract, was of great
beneﬁt to all concerned... Contracts beginning the ﬁrst year
covered about 800,000 bushels and in 1929 should run close
to one million bushels.”
“The ﬁrst urge to contract soybeans in Illinois came
from the fact that the Grange League Federation, which is
a farmers’ cooperative buying association, wanted better
protein feed for their dairy cows. Soybeans produced in
this country, it was found, were more valuable for feed than
imported beans from the orient. It was this fact that made a
feed outlet for Illinois farmers possible. Soybeans before the
past two years have never commanded the prices that they
have since good outlets were established.”
“In 1914 only 2,000 acres of soybeans were planted in
Illinois. This acreage increased to 776,000 acres in 1927.
The largest buyer of soybean oil in America predicts that
the soybean crop will become ‘one of the giants in our
commercial life, altho it is not heralded to a curious world in
ﬂaming newspaper headlines; nor is it an industry that will
ever be as popular as the radio or moving pictures, but in its
own inconspicuous way it is destined to play a role that will
in time perhaps overshadow the other crops in importance.’”
The general aims and objects of the organization as
outlined by L.J. Norton of the University of Illinois are: To
represent soybean growers in the commercial problems of
the industry. To negotiate with buyers of beans the prices
and terms of sale for beans. To make local arrangements
for shipping out beans. To encourage the research work
necessary for the development of standards. To educate
growers as to the relationship between production practices
and quality in order to encourage production of high
quality product. To keep soybean growers informed on
the commercial possibilities and limitations of soybean
production. To educate soybean growers in the economical
problems of the industry.
Soybean oil has great potential for use in soap, paint,
and for a number of other purposes.
1029. Horvath, A.A. 1930. The soybean oil of China and its
manifold uses. Chinese Economic Journal 6(1):33-57. Jan.;
6(2):153-84. Feb. Also published as Booklet Series No. 13.
Shanghai, Bureau of Industrial and Commercial Information,
Ministry of Industry, Commerce and Labor. 57 p. 28 cm.
[Eng]
• Summary: Contents: Part I. Introduction. Physico-chemical
properties of soybean oil: Changes in speciﬁc gravity,
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changes in viscosity, changes in colour, changes in acidity,
changes in saponiﬁcation value, variation of the oxy-acidscontent of the soya bean oil, changes of the R.-M. [ReichertMeissl] and the Polenske values, changes in the refractive
properties of the soya bean oil (Refractive Index), changes
in taste and odour, changes of the unsaponiﬁable matter
content, changes of the iodine value, the inﬂuence of low
temperature and of the old sediments from the factory tanks
upon the soya bean oil. The reﬁning of crude soybean oil:
Clariﬁcation (incl. removal of heavy impurities or foots),
bleaching by clay, deodourizing. Hardened (hydrogenated)
bean oil.
Part II. The uses of soybean oil for food: Reﬁned
bean oil, lard substitutes, oleomargarine, vegetable butters
(consisting of fats exclusively of vegetable origin). Soybean
oil as a lubricant. Soybean oil for lighting purposes. Soybean
oil as soap-making material (incl. Lever Bros. makes
Sunlight Soap from soy oil {p. 157}, and soap factory at
Amagasaki, Japan; and Yamaguchi Co. bath soap made in
Port Arthur). Soybean oil in making waterproof cement
(similar to “Tantalus” of Suzuki). Glycerine from soybean
oil. Rubber substitutes from bean oil. Bean oil as a paintmaking material. Artiﬁcial petroleum from bean oil (“In
1908 the theory was advanced that the petroleum found in
nature was produced underground by the decomposition
of organic fat and oil combined with limestone. In the last
decade M. Sato, a prominent bean oil chemist of the Central
Laboratory, Dairen [in Manchuria], devoted his attention to
the manufacture of artiﬁcial petroleum from bean oil with
very good results”). Address: M.D., China.
1030. Morse, W.J. 1930. Soybean utilization. Farmers’
Bulletin (USDA) No. 1617. 27 p. Jan. Revised 1932.
• Summary: Contents: Introduction. Soybeans for human
food: Dried beans (“The Easycook and Hahto varieties,
however, cook fully as soft as other beans.” Also used
as a substitute for coffee or for salted peanuts), green or
vegetable beans (“The Hahto and Easycook varieties have
been found especially valuable for use as green beans”),
soybean ﬂour, soybean oil, soy sauce, soybean sprouts,
soybean vegetable milk (“used so extensively in China.”
Also mentions the residue [okara]), soybean curd. Soybeans
for livestock: For swine, dairy cattle, beef cattle, sheep,
poultry. Soybeans for oil: Methods of processing beans for
oil, utilization of soybean oil. Soybean meal: Soybean meal
for human food, soybean meal for stock feed, for swine, for
dairy cattle, for beef cattle, for poultry. Soybean meal as a
fertilizer. Miscellaneous uses of soybean meal. Soybeans for
hay: Soybean hay for dairy cattle, for beef cattle, for horses
and mules, for sheep, for swine, for poultry. Soybeans for
pasturage: Swine, sheep, or poultry on soybean pasturage.
Soybeans for silage. Soybeans for soilage [green crops
for feeding conﬁned animals; a term ﬁrst used in 1928].
Soybeans for soil improvement. Soybean straw: Feeding

value, and fertilizing value of soybean straw.
“Soybean milk in the form of a powder is a commercial
product in some European countries, and in parts of the
United States it has been used in special feeding cases”
(p. 5). “In many cities in the United States having a large
oriental population fresh bean curd may be found in the
Chinese and Japanese markets” (p. 6).
Photos show: (1) Six men steaming soybeans while
making miso in Japan. (2) Mufﬁns made from wheat ﬂour
and soybean ﬂour. (3) Making soy sauce in a Chinese
courtyard. (4) Grinding soybeans with a stone mill to
make soybean milk in China. (5) “Blocks of freshly made
bean curd, ‘tofu,’ as sold in the markets of the Orient.”
(6) Loading soybean oil in tanks at a soybean oil mill,
Harbin, Manchuria. (7) Soybean cakes awaiting shipment
at a Manchurian port. (8) Hogs in a ﬁeld of soybeans. (9)
“Pasturing soybeans and corn with sheep is a common
practice in the Corn Belt states.” (10) Corn and soybean
plants growing together for use as silage; a boy is standing
by the plants. (11) “A ﬁne growth of soybeans to be used
for soiling.” Address: Senior Agronomist, Ofﬁce of Forage
Crops and Diseases, Bureau of Plant Industry, Washington,
DC.
1031. Steen, Herman. 1930. Soy bean processing: A
discussion of the newest ﬁeld in specialty milling. American
Miller 58(2):164-65. Feb. 1.
• Summary: “Six mills afﬁliated with the Millers National
Federation have added equipment for handling soy beans,
extracting oil, and making soy bean meal, within the past
year or two,... This development is one of the most important
things in the industrial-agricultural world, and is making
it possible for a tremendous increase to take place in the
acreage of this valuable crop.
The American Milling Co. (Peoria, Illinois) used more
than 1,000,000 bushels of soy beans during the past 12
months to make oil and meal. The ground meal was used a
major source of protein in dairy feeds.
A cereal manufacturer at Battle Creek, Michigan, is
milling soy beans to make ﬂour, which it uses to make
biscuits and bread for those suffering from diabetes. Soy
beans contain very little sugar and are very nourishing.
In Chicago and elsewhere, paint companies are using
soybean oil in the manufacture of their product. This started
when the price of linseed oil rose because of its scarcity,
“but now the paint makers ﬁnd that for certain purposes
the replacement of part of the linseed oil by soy bean oil
improves the quality of their product.”
“In Cincinnati, Ohio, soap makers are using soy bean
oil for making certain ﬁne soaps and shampoos. It is more
expensive than cocoanut oil and cottonseed oil, but for
certain kinds of soap it must be used to attain the desired
quality.
In Seattle, Washington, large quantities of soy beans are
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used [by the I.F. Laucks Co.] to make glue [for plywood]. It
is almost a new industry, yet this one company is now using
about 600,000 bushels of soy beans a year.
A portrait photo shows Herman Steen. Address:
Secretary, Millers National Federation.
1032. Potter, Paul. 1930. Soy beans ﬁnd place in menus of
Americans: Oriental countries know their worth. Chicago
Daily Tribune. Feb. 28. p. 17.
• Summary: “Soy beans, utilized for ages in oriental
countries in the preparation of numerous fresh, fermented,
and dried food products, are gradually ﬁnding a place on
the American table.” Soy bean ﬂour has long been used in
diabetic diets and in a gruel for infants allergic to cow’s milk.
In recent months food manufacturers have begun to make
soy sauce, breakfast foods, and edible oil from soy beans.
W.J. Morse, who pioneered the soy bean’s adaptation to the
corn belt, says the 1929 crop is worth $70 million. Soy bean
oil is becoming an important ingredient in the manufacture
of soap, paints, linoleum, rubber substitutes, and glycerin.
1033. Laucks, Irving F.; Davidson, Glenn. 1930.
Construction unit of wood plies bound by vegetable-protein
adhesives. U.S. Patent 1,751,339. March 18. 3 p. Application
ﬁled 2 Nov. 1927.
• Summary: “This invention relates to a new article of
manufacture, and more particularly a veneer construction
unit involving wood plies bound by a vegetable protein
adhesive.
“The art of making a water-proof glue from certain
protein materials has been known for some time; thus casein
and blood albumin are in common use. These last mentioned
compounds, however, have a number of disadvantages from
a practical standpoint. Casein is costly and lack of uniformity
in the material as derived from various sources is a serious
detriment; while blood albumin is not available except in
certain situations.
“There is accordingly a great demand, particularly
in the veneer industry where large quantities of glue are
consumed, for a new glue that will be cheap at the same
time sufﬁciently water-proof.” “We have found that soya
bean ﬂour constitutes an admirable raw material for our
purpose. Such ﬂour is preferably made by grinding soya
bean cake so that 80 per cent will pass a 100 mesh screen
and when treated with certain chemicals, or other substances,
we make therefrom a very satisfactory glue that meets
the requirements of the veneer trade fully and is in many
respects better than the usual glues now on the market.”
Note: Soy is mentioned 19 times in this patent in
the forms “soya bean ﬂour,” “soya bean cake,” “whole
soya beans” and “soya bean protein.” Address: Seattle,
Washington.
1034. Bollmann, Hermann; Rewald, Bruno Albert. 1930.

Produit d’apprêt, d’encollage et d’adoucissement [Production
of primer / undercoat for painting, glue or sizing, and
softening]. French Patent 692,528. Application ﬁled: 21
March 1930. 2 p. Accepted: 6 Nov. 1930. Application also
ﬁled in Germany 20 April 1929. [Fre]
• Summary: This patent mentions soybeans (fèves de soja)
and phosphatides. In this context, “phosphatides” usually
refers to lecithin, but the word “lecithin” does not appear in
this patent. Address: Germany.
1035. Santa Ana Register (Santa Ana, California). 1930.
4000 varieties soybeans planted by U.S. on experiment farm.
March 30. p. 18.
• Summary: “Washington, March 29–Twenty [sic] years
ago the soybean was introduced into the United States
as an experiment. Today it is one of the most important
crops in the nation. The value of the harvest last year was
$70,000,000.
“So important has this plant become in this country’s
agricultural industry that the U.S. department of agriculture
has its specialist, W.J. Morse, now in Japan seeking for
additional varieties of the bean and gathering information on
its cultivation.
“Morse has already collected 4000 lots of seeds. These
are to be planted at the department’s Arlington farm near
here, and from them a large selection of satisfactory varieties
will be picked this year.
“More and more uses are being found for soy-beans. It
has been discovered that they contain a valuable oil which
is in wide use in the manufacture of soap, paints, linoleum
and rubber substitutes. When reﬁned this oil can be used in
the manufacture of many foodstuffs where vegetable oils are
desired. The demand for this oil has caused the construction
of several crushing plants in the middle west and south.
“It is hoped, from this standpoint, that new varieties sent
in by Morse will have a higher oil content.”
A collection of three photos at the top of this page
shows: (1) Steaming soybeans being poured onto a pile by 3
Japanese miso makers. (2) An American standing in a ﬁeld
of soybeans which come almost to his waist. (3) A portrait
photo of William J. Morse in a circle. The caption reads:
“U.S. specialist studies soybeans. Japanese shown here
are steaming soybeans for the dish, miso. At right is a growth
of beans in the United States, and William J. Morse, U.S.
specialist who is seeking more varieties, is shown in the
inset.”
1036. American Fertilizer. 1930. Soy bean meal as fertilizer.
72:54. March 15. *
1037. Snell, Harry Stirling. 1930. Molding compound and its
method of production. U.S. Patent 1,752,580. April 1. 3 p.
Application ﬁled 28 Feb. 1927. [2 ref]
• Summary: Uses soybean protein, aluminum soap, and
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furfural. Address: La Grange, Illinois.
1038. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4499 (2 April 1930). Dairen, Manchuria.
“This morning we called at the South Manchurian Railway
Company and met Mr. Kan Matsushima, one of the high
ofﬁcials in charge of the agricultural activities of the
company.
“Mr. Matsushima was in the United States a few years
ago and visited the Department. During this visit he met Mr.
Morse and a number of other ofﬁcials.
“We went over the plan for this season’s work with Mr.
Matsushima, and got from him a number of interesting and
valuable suggestions. He also presented us with a number
of pamphlets of the South Manchurian Railway relative to
soybeans and other Manchurian crops. He outlined for us
the important soybean, fruit and vegetable sections which he
thought we should visit.
“With the exception of 30 meters on each side of the
S.M. Ry. in the Japanese leased territory, practically all
farmers are Chinese.
“We had lunch with Mr. Matsushima and then went with
him to the Museum building, where we saw a relief map of
Manchuria and got a very good impression of the important
agricultural producing regions.
“We also saw a rather extensive and interesting exhibit
of soybeans, soybean cake and other soybean products. They
had a very good collection of millets, sorghums, rice, barley,
mung beans, adsuki beans;...”
Pages 4525, 4526, 4527 (10 April 1930, Dairen,
Manchuria). “This morning we called at the ofﬁce of Mr. K.
Matsushima and a little later, in company with Mr. Yoshitane
Sato of the Bureau of Agriculture of the South Manchuria
Ry. [Railway Co.; S.M.R.] we visited the soybean exchange.
“Here, as in all other grain exchanges, of which we have
had an opportunity to see everything, pandemonium raged on
the ﬂoor of the chamber.
“The room looked to be 40 feet or more in width and
75 feet or so in length, with a gallery extending around
the entire room.” Of the 100 members, 60 are Chinese, 30
Japanese and 10 are of other nationalities–Russian, Danes,
British, etc.
“From the exchange, we went to one of the research
laboratories of the Agricultural Branch of the S.M.R.,
where we met Mr. Takamori, also the assistant director of
the Bureau of Economic Research, Mr. Igarashi. These
gentlemen offered to assist in any way possible; both speak
good English and understand a good deal. We next visited

Dr. Y. Nakanishi, Secretary of the Soybean Oil Association.”
“After lunch we visited a good sized shoyu sauce factory
and looked over the plant, including culture chambers and
ageing mash vat rooms. They demonstrated for us their
method of vat mash stirring by compressed air. It is a simple
method. The air passes through a one-inch pipe to the bottom
of the tank, as the pipe is moved about over the bottom the
air expelled from the pipe forces its way up through the
mash, which gives the impression of boiling. The practice
appears to be much more effective and easier than the
hand or paddle method of stirring the mash which is pretty
generally followed.
“The refuse left after pressing out the soy sauce is sold
for cattle feed (we understand primarily for hog feeding).
It is also resoaked and used for making a much inferior and
cheaper grade of soy sauce, for which this concern has quite
a demand.”
“We received several ofﬁcial letters from the ofﬁce
today, the contents of which especially regarding our work
for the year, are more or less disconcerting. They are at
variance with our understanding of much of the work
outlined and arranged for at Washington [DC] before
our departure and by no means in accord with the policy
concerning the work in Japan outlined quite differently to
us in correspondence received shortly after we took up our
work in Japan in the spring of 1929.
“The letters to which we refer are under date of March
10 and 13, these, together with our reply, where a reply is
deemed advisable, will be found under a later date in this
ﬁeld trip report.”
Page 4539 (14 April 1930). Dairen, Manchuria. “Went
to the American Consulate in the morning and discussed
with Mr. Langdon, the Consul, the soybean industry in South
Manchuria. He has collected statistics on the exports of [soy]
beans, bean cake and bean oil and gave us a summary of
much data for 1929, which is as follows:”
The 1st table titled “Exports–Manchuria–1929” shows
exports (in short tons) of the three commodities by country
of destination.
Soybeans: To Japan 604,753 tons. To Europe 1,403,589
tons.
Bean cake: To Japan 652,687 tons. To Europe 62,775
tons.
Bean oil: To Japan 1,443 tons. To Europe 59,849 tons.
The 2nd table titled “Percentage of Manchurian area
sown” gives ﬁgures for 1929 and 1928.
Soybeans 29.2% and 29.0%
Other beans 2.7% and 3.2.0%
Kaoliang 22.5% and 22.5%
Millet 17.2% and 16.9%
Corn 6.9% and 7.8%
Wheat 7.7% and 10.2%
Paddy rice 0.6% and 0.7%
Upland rice 0.9% and 0.8%
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Miscellaneous grains 10.5% and 9.2%.
Page 4541 (15 April 1930). Dairen, Manchuria. In the
morning visited Mr. Satoh of the S.M.R. with reference to
soybean oil mills and soap factories using soybean oil in
Dairen. Arrangements were made to visit the oil mill of the
Mitsubishi Trading Co.”
“This Oil Company crushes about 300,000 tons of
soybeans yearly, producing about 270,000 tons of bean cake
and about 30,000 tons of bean oil.”
Page 4542. “For Japanese trade, where bean cake is used
chieﬂy for fertilizer, and to a slight extent for poultry feed,
the cakes are ground into a very coarse meal. Permission was
given to take any pictures we might wish within the mills or
mill yard.”
Page 4543 (16 April 1930, Dairen). “In the morning
visited the Mangylku Soap Mfg. Co. where crude soybean
oil and hydrogenated soybean oil are used in the manufacture
of soap.”
“Mr. Satoh suggested that we get in touch with Dr.
Satoh, botanist and author of the bulletin [on wild legumes
which shows 28 genera and 102 species] as he might be
of assistance to us in our collections of wild legumes in
Manchuria, North China, and Chosen” [Korea].
Page 4546. “The wild soybean is very abundant
throughout this vicinity...” No soybean work is being carried
on by the station. Most of the work is placed on cotton and
apples. “Mr. Nakatomi assured us of his hearty cooperation
in our studies of Manchurian agriculture.”
Page 4547 (12 [?] April 1930). Dairen. “In the morning
we went to the South Manchurian Ry. Central Laboratory
to see Dr. Kato concerning the various soybean products of
which he had promised us samples. The products were not
ready and I was promised to send them to our ofﬁce in the
Gohin [?] Building shortly.
“Mr. Kato is much interested in the utilization of
soybean ﬂour in bread making and is conducting extensive
experiments along this line. He was very much interested
in the work which Dr. J.A. Le Clerc of the U.S. Bureau of
Chemistry is doing with various kinds of soybean ﬂour and
intends taking up correspondence with Dr. Le Clerc.
“At 5:00 p.m. Messrs. Morse and Suyetake went to the
Auditorium of the South Manchurian Ry. Club and gave
a talk on the soybean industry in the United States before
Members of the Dairen Oil Mills Association, Dairen
Soybean Trading Corporation, and the Agricultural Division
of the South Manchurian Railway.”
Pages 4553-4554 (21 April 1930, Dairen). “In the
morning we went to the ofﬁce of Mr. Satoh of the S.M.Ry.
and found a package of ﬁfteen varieties of soybeans that
had been sent to us from the S.M.R. Experiment Station at
Kungchuling. This station is the principal soybean breeding
station and the varieties sent us represent selected varieties
from their 1929 variety test of over ﬁve hundred varieties.
The following list gives the varieties sent. An unnamed table

gives the D.&M. number (from 5649 to 5663), varietal name,
and use of each of the 15; the three uses are grain, forage,
and pasture. The varietal names are:
Hakube (Mukden White)
Changchung #220
Kingen
Kungchuling #319
Kohonshu [?]
Kungchuling #543
Kungchuling #483
Kaiyuan #191
Mochoto
Kungchuling #480
Kungchuling #235
Chanchu #391
Kungchuling #262
Kungchuling #420
Kungchuling #224
“In the afternoon samples of different forms of soy bean
oil cake and oil cake meal were received from Mr. Yoshida,
manager of the Mitsubishi Soybean oil Mills.” They are:
(1) “Coarse ﬂakes. Made for export to Japan for cattle feed
and fertilizer. Moisture 11%. Protein 44%. Fat 7.5%.” (2)
Finely cracked like cracked corn. Made for export to Japan
for cattle feed; 10%, 44.5%, 7%. (3) Coarse meal for export
to the United States for cattle feed. 9.11%, 45.6%, 7%. (4)
Finely ground meal for export to the United States. 9.10%,
45.6%, 7%. (5) Medium coarse ﬂakes for export to Japan for
poultry feed. 10%, 44.5%, 7%. (6) Coarse ﬂakes for export
to Japan for fertilizer. 11%, 44%, 7.5%.
Pages 4565-4566 (25 April 1930, Port Arthur,
Manchuria). “We then visited the museum and looked over
the agricultural exhibits of the Kwantung Province. The
Nisshin Oil Mills of Dairen has rather an extensive exhibit
of various forms of soybean oil and oil cake. The Manchuria
Paint Co. has a very good exhibit of many kinds of paints,
enamels, varnishes and plastic paints in the manufacture
of which soybean oil was used” (Continued). Address:
Agricultural Explorers, USDA, Washington, DC.
1039. Bollmann, Hermann; Rewald, Bruno Albert. 1930.
Moyen pour améliorer les produits textiles [Means for
improving textile products] French Patent 693,887.
Application ﬁled: 14 April 1930. 2 p. Accepted: 26 Nov.
1930. [Fre]
• Summary: The new method involves using lecithin made
from soybeans. Address: Germany.
1040. Bollmann, Hermann; Rewald, Bruno Albert. 1930.
Improvements in and relating to the treatment of textile
materials. British Patent 353,873. [Second edition].
Application date: April 23. 2 p. Complete accepted: 23 July
1931. Priority date [in Germany]: 11 Jan. 1930.
• Summary: “It has been found that the use of phosphatides
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more particularly of plant lecithin such as may be obtained in
considerable quantities from soya beans, peas, lupins, grain
germs, yeast and numerous other materials, is associated
with particular advantages in the dyeing of textiles of all
kinds such as cotton, wool, artiﬁcial silk, silk and the like.
“It has been found that the addition of lecithin during
dyeing to the dye liquor gives a greater brilliancy to the
dye, a softer feel to the material, and better dyeing through
of hard threads and thick fabrics. Further, the ﬁbres are
protected against the adverse inﬂuence of the liquor. The
materials so dyed show a great resistance to rubbing and a
high gloss, properties which are also visible in high degree in
the fabrics produced therefrom.
“The lecithin, suitable for this purpose can be obtained
in known manner by extraction with suitable solvent material
from vegetable raw materials, such as for example soya
beans, lupins, cereal germs and yeast. It is then preferably
puriﬁed and freed from excess of oil. For the present
purpose, in particular, lecithins may be employed which
are unsuitable for nutrient and medical purposes, as well as
the phosphorus containing residues of high emulsiﬁcation
capacity, such as those obtained as residues in the
puriﬁcation of phosphatides for nutrient purposes.”
“Example 1: A 7% bath of chlorantine fast green
B.L. contains 15 grams of Glauber’s salt per litre and has
an addition of 4 grams of lecithin per litre. This bath is
employed in the proportion of 30 litres of solution for each
kilogram of material to be dyed. Dyeing is carried out at
80ºC., and occupies an hour.” Address: Both: 3 Alsterdamm,
Hamburg, Germany.
1041. Nouelle, Georges. 1930. Les emplois du soja [Uses of
soybeans]. Revue Agricole (Guadeloupe) 3(4):118-20. April.
Reprinted from Les Annales Coloniales, No. 137, Sept. 1929.
[Fre]
• Summary: Describes the various food uses of the
soybean, including soymilk, concentrated, powdered, or
fermented soymilk, soy ﬂour, soy oil, soybeans consumed
as a vegetable (fresh soybeans are prepared like peas), soy
sprouts, soy sauces, soy confections, soy chocolate, and soy
coffee.
The soybeans also has uses other than for food, in
making candles, colors, and in the form of Sojalithe as an
electrical insulator.
1042. Christian Science Monitor. 1930. Soy bean growers to
meet in Illinois. May 1. p. 5.
• Summary: “Urbana, Illinois–As the leading soy beanproducing state in this country, Illinois is to be host to the
annual convention of the American Soy Bean Association,
Sept. 10-12.” The meetings will be held at the College of
Agriculture of the University of Illinois. Ways to expand
industrial utilization of the soy bean will be discussed.
Production of the crop by American farmers is rapidly

increasing.
1043. Shen, Chennen. 1930. The importance of soybean.
China Critic (The) = Chung-kuo Ping-lun Chuo Pao
(Shanghai) 3(18):416-19. May 1. [Eng]
• Summary: Contents: Introduction. Domestic consumption
of soybeans. Foreign consumption of soybeans. Future
prospects.
Soybean, called yellow bean in China, is “cultivated in
all parts of the country, but most abundantly in Manchuria.
While in 1913 the export of soybean amounted only to about
ten percent of the total export and ranked next to silk and tea
in importance, it has in sixteen years increased ﬁve times in
value, risen to twenty percent of the total export and taken
the premier place in our export trade! No other commodity
has ever experienced such an overwhelming prosperity in
such a short time in the history of China.”
“Everybody knows that we Chinese live on rice and
wheat. But not everybody realizes that we live just as much
on soybeans. The soybean is consumed in large quantities by
the northerners as well as by the southerners. Its numerous
forms of preparations are common articles of food found in
every household. Recent scientiﬁc investigations have shown
that the soybean satisﬁes a particular requirement in the
Chinese dietary.”
The human body is like a machine. It needs
carbohydrates and fats for fuel and motive power, and
protein for repairing worn-out parts. A table compares the
nutritional composition of soybean, rice and wheat. “It is
evident that soybean is entirely different from either wheat
or rice. Whereas wheat and rice supply carbohydrates in
the form of starch, soybean is mainly the source of protein.
It is interesting to note that the poorer class of people in
China consumes very little meat but seems to have sufﬁcient
amount of protein. Remembering that every Chinese takes
a large amount of soybeans in various forms of preparation,
we can readily understand how the protein requirement is
satisﬁed. As soybean contains more than twice as much
protein as does any meat and is much cheaper, we can satisfy
our protein requirement at one-tenth of the cost of meat.”
Exact data regarding soybean production in China
are lacking. “The Manchurian crop is more accurately
estimated at 5,200,000 tons [probably metric tons] in 1928.
The production of soybean in all other provinces has been
estimated at 2,000,000 tons by Horvath and 10,000,000
tons by Marakujew [in Russian]. The total exports of
soybeans, soybean oil and soybean cake is about 3,500,000
tons, leaving 3,750,000 to 11,750,000 tons for domestic
consumption. The consumption per capita is thus 20 to 65
lbs. per year. These two ﬁgures at least represent the two
extremes. Marakujew’s ﬁgure is probably nearer to the
actual. These 65 lbs. of soybean are used: -”
1. As soybean oil. 2. As soybean milk, “a very popular
drink in China,” “which is to the Chinese as cow’s milk
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is to the Westerners.” The process for making this milk
is described brieﬂy and a table compares its nutritional
composition with human milk and cow’s milk. The
composition of the three are “very similar. One of the
products of “soybean milk is the pellicula (Cc = Chinese
characters given) (doufu-pi [yuba]) which is a thin sheet
coagulated on the surface of the milk when it is heated.
It is especially rich in protein and fat and used as a table
delicacy.”
“4. As soybean curd (Cc: doufu), one of “the most
universal preparations” of the soybean. “It is relished by
the poor as well as the rich. When a coagulating agent like
gypsum is added to the bean milk, a thick mass separates
out.” “It is very similar to meat in chemical composition.”
A table compares the composition (only protein, fat, and
carbohydrate on an “as is” basis) of soybean curd, beefsteak,
pork chops, and eggs. “Although the protein content of ‘tofu’
is only half of that of meats, we see the economy of it even
if we have to use a double quantity of it. The solid bean curd
(Cc: doufu gan) is more like meat as it contains less water
than ‘tofu’ and is also extensively used in China.
Note 1. This is the earliest English-language document
seen (April 2013) that uses the term “solid bean curd” to
refer to Chinese-style pressed tofu.
“4. As soy sauce, another popular soybean
preparation...” “Other fermentation products like the
fermented soybeans (Cc: douchi) and the fermented ‘tofu’
(Cc: furu) serve similar purposes.” Note 2. This is the earliest
English-language document seen (Nov. 2011) that uses the
term “fermented soybeans” to refer to these Chinese-style
“fermented black soybeans.”
“5. As a vegetable. Cooked [green vegetable] beans
are also used by the Chinese but not very extensively.
Experience has taught us that the cooked whole beans are
not so digestible as ‘tofu’ or other preparations. However,
soybean sprouts, obtained by germination in water, are
highly digestible and contains the antiscorbutic vitamin C,
which is lacking in the original seed.”
“The chief demand for soybean in foreign countries
is for the oil and the bean cake.” The oil is used for either
edible or technical [industrial] purposes and the cake is
used as a fertilizer or as cattle feed. “The soybean owes
its popularity to its resemblance to cottonseed oil which
is widely used in making soap, lard [substitutes] and
oleomargarine. The ﬁrst shipment to Europe was attempted
by Japanese in 1908. It was warmly received...”
“Due to its peculiar smell, the raw soybean oil is rarely
used in western countries for cooking. But now it is possible
to reﬁne this oil and render it entirely palatable to the western
taste. It has been put on the market as salad and cooking
oils. By the process of hydrogenation, the liquid oil can be
transformed into a solid fat, which is an excellent substitute
for animal lard” [or butter].
“Thus we see that in a period of twenty years, soybean

has extended its usefulness from the Chinese dietary into
industries of world-wide importance and is now one of the
most valuable agricultural products not only of China but of
the whole world.”
“In Germany and Denmark artiﬁcial milk is regularly
manufactured from soybean and sold on a commercial scale.
Soybean milk powder is also being manufactured.
“The soybean curd has also a good future, as it can
be used to make meat substitutes. Artiﬁcial meat has been
prepared by a German soybean factory.
“The biggest possibility in the popularization of soybean
as a food is the soybean ﬂour. From the bio-chemical point
of view, white bread made from the wheat ﬂour is deﬁcient
in protein and vitamins. Therefore a substance like soybean
should be a valuable addition to the wheat ﬂour. In fact, half
a dozen kinds of soybean ﬂour are already on the market in
Europe and America.”
“The phenomenal rise of the soybean as a universal
article is not a matter of accident: It is the result of years
of intensive scientiﬁc research. We should be thankful that
we Chinese are not only the biggest consumer but also the
biggest producer of this valuable article. But in the face of
keen competition at the present time, we should look out
lest this leguminous seed should fall into the same pit as did
our silkworm and the tea plant. Up to the present we have
been beneﬁted by the researches of foreign countries and
also the laboratories of the South Manchuria Railway and
the Chinese Eastern Railway, whose immediate interests
are not purely Chinese. Are we going to lead the world
in soybean production? The future is by no means bright.
Already the Chinese soybean oil mills are suffering due to
their out-of-date equipment and inefﬁcient process. America
is rapidly increasing the acreage for soybean planting. When
the American soybean crop is big enough to supply herself
and other countries, China will have a difﬁcult battle to ﬁght.
China should take an active part in studying and widening
the usefulness of soybean as a food and as an industrial raw
material.”
1044. Laucks, Irving F.; Cone, Charles N. Assignors to
I.F. Laucks, Inc. (Seattle, Washington). 1930. Process of
manufacture of glue and the product thereof. U.S. Patent
1,757,805. May 6. 2 p. Application ﬁled 13 Sept. 1924.
• Summary: “Our invention relates to the manufacture of
adhesive materials, and more particularly materials adaptable
to large scale application, for instance as adhesives in
making up ply wood, veneers, and the like.” The protein is
extracted from soya beans or soya bean cake.
Note: Soy is mentioned 7 times in this patent in the
forms “soya beans” and “soya bean cake.” Address: Seattle,
Washington.
1045. Dorsett, P.H.; Morse, W.J. 1930. In Chinchou,
Manchuria (Document part). In: P.H. Dorsett and W.J.
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Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4631 (16 May 1930). Chinchou [today’s
Qinzhou], Manchuria. “At the Kwantung Government
Experiment Station we met Mr. Nakatomi and had quite a
conference with regard to soybeans and other crops in the
leased territory. In this region but few soybeans are planted
in ﬁelds to themselves. As in the Hsiungyaocheng region
the beans are planted between hills of corn when the corn is
about 6 inches high. In the Wafangtien [today’s Wafangdan]
region in the northern part of the Leased Territory, the
farmers plant soybeans quite differently from those in any
other part of Manchuria. After harvest in the fall, this land
is plowed and then in the spring it is plowed again. The land
is marked off in rows about 21 inches apart and two beans
planted, This method of planting is very similar to the one
employed in Hokkaido.”
Page 4684. “The beans come down from interior points
along the Liao river and at one time Yingkou was the leading
port of exporting soybeans and soybean products. At the
present time it has the largest Chinese junk shipping trade
in beans and other grains. The S.M.Ry. has a branch ofﬁce
at Yingkou and Mr. Satoh wishes us to notify him when we
visit the place so he can notify the Yingkou ofﬁce and their
representative will show us about.”
Page 4689 (18 May 1930). Dairen [today’s Dalian],
Manchuria. “During the rest of the day worked on soybean
data in bulletins and books on Manchurian agriculture. The
history of the soybean in Manchuria, its rise from a Oriental
crop to one of inter-national importance and much detailed
information on the Manchurian soybean was obtained and
also the comparison of the crop with other grain crops in
Manchuria.”
Page 4693. Neg. #45137. “Soja max. Soybean. Dairen,
Manchuria. View showing stacks of bags of soybeans on
Chinese Junk Wharf. These beans are loaded on Chinese
junks and shipped to Chinese ports.”
Neg. #45138. “Soja max. Soybean. Dairen, Manchuria.
Chinese coolies loading a Chinese Junk with bags of
Manchurian soybeans for shipment to Chinese ports.”
Page 4694. Neg. #45139. “Soja max. Soybean oil cake.
Dairen, Manchuria. Chinese coolies loading soybean oil
cakes on junks. Taken at the Chinese Junk Wharf.”
Neg. #45140. “Soja max. Soybean. Dairen, Manchuria.
Chinese coolies carrying bags of Manchurian soybeans (each
bag weighs 160 lbs) to junk at the Chinese Junk Wharf.
These beans are shipped to Chinese ports.”
Page 4696. Neg. #45141. “Soja max. Soybean. Dairen,
Manchuria. Chinese loading bags of Manchurian soybeans
on Chinese junks at the Chinese Junk Wharf. These beans are
shipped to Chinese ports.

Neg. #45142. “Soja max. Soybean oil cakes. Dairen,
Manchuria. Small stacks of soybean oil cakes on the Chinese
Junk Wharf. These cakes are loaded on Chinese junks and
shipped to southern China where they are used for fertilizer.
Page 4697-4698 (20 May 1930). Dairen, Manchuria.
“Another very mild and clear day. In the morning we went
to the ofﬁce, changed the blotters on the herbarium material
and wrote up the plants collected yesterday. Shortly after
we went to the wharves and storage yards of the S.M. Ry. to
take pictures of the storage and shipping of soybean products
as the season is closing and we did not know whether there
would be another opportunity...”
“At one of the docks we noted an American ship, the
S.S. Golden Wall, from San Francisco. We learned that this
boat had brought a cargo of kerosene and gasoline to Dairen
and was loading 100 tons of soybean oil cake for America.”
Page 4699. Neg. #45143. “Soja max. Soybean. Dairen,
Manchuria. View showing the outside storage of soybeans in
the storage yards of the South Manchurian Railway.
Neg. #45144. “Soja max. Soybean. Dairen, Manchuria.
View showing the outside storage of soybeans in the storage
yards of the South Manchurian Railway Yards.
Page 4700. Neg. #45145. “Soja max. Soybean. Dairen,
Manchuria. View of storage of soybeans in bags of 160
pounds each, in stack in the outside storage yards of the
South Manchurian Ry. Yards.
Neg. #45146. “Soja max. Soybean. Dairen, Manchuria.
Bags of soybean seed stored in storage of soybeans in the
storage yards of S.M.Ry. The stacks are covered with matting
and then with canvas. Each stack contains a carload sacks of
beans (166 lbs. each).
Page 4701. Neg. #45147. “Soja max. Soybean oil cakes.
Dairen, Manchuria. View of soybean oil cakes at door of
bean cake storage house in storage yards of S.M.Ry.
Neg. #45148. “Soja max. Soybean. Dairen, Manchuria.
View showing bean cakes stacked to the doors of the storage
houses which are given entirely to the storage of soybean oil
cakes. South Manchurian Ry. Storage Yards.
Page 4793 (21 May 1930). “The peak of shipments of
soybeans and bean products is during December and January.
He gave us a card so that in going about the yards and
wharves no one would interfere with us.”
Page 4710. Neg. #45159. “Soja max. Soybean. Dairen,
Manchuria. Loading a German ship with bags of soybeans at
Wharf of S.M.Ry. storage yards.
Neg. #45160. “Soja max. Soybean, bean cake. Dairen,
Manchuria. Stacks of soybean oil cakes stored in oil cake
warehouse of S.M.Ry. storage yards.”
Page 4711. Neg. #45161. “Soja max. Soybean, oil cake.
Dairen, Manchuria. Stacks of soybean oil cakes stored in an
oil cake storage warehouse of the S.M.Ry. storage yards.”
Neg. #45162. “Soja max. Soybean. Dairen, Manchuria.
Bags of soybeans stored in a warehouse in storage yards of
the S.M.Ry.”
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Page 4712. Neg. #45163. “Soja max. Soybean. Dairen,
Manchuria. Coolies unloading bags of soybeans from truck
and storing in wharf warehouse. In storage yards of S.M.Ry.”
Neg. #45164. “Soja max. Soybean. Dairen, Manchuria.
Loading soybeans on German ship at wharf of S.M.Ry.
Storage Yards.”
Page 4713. Neg. #45165. “Soja max. Soybean, oil cake.
Dairen, Manchuria. Loading Chinese boat with soybean oil
cakes at Wharf in S.M.Ry. yards. These cakes are shipped to
Chinese ports to be used as fertilizer.”
Neg. #45166. “Soja max. Soybean, oil cakes. Dairen,
Manchuria. Loading soybean oil cakes on Chinese ship at
Wharf of S.M.Ry. storage yard.”
Page 4714. Neg. #45167. “Soja max. Soybean, oil cakes.
Dairen, Manchuria. Loading a Chinese boat with soybean
oil cakes at Wharf of S.M.Ry. storage yards. The cakes are
shipped to Chinese ports and used for fertilizing purposes.
Neg. #45168. “Soja max. Soybean, oil cakes. Dairen,
Manchuria. Loading Chinese ship with soybean oil cakes
for shipment to Chinese ports. Loading at Wharf of S.M.Ry.
yards.
Page 4715. Neg. #45169. “Soja max. Soybean, oil cakes.
Dairen, Manchuria. Loading soybean oil cakes on Japanese
boat at Wharf of the S.M.Ry. storage yards. These cakes are
shipped to Japan chieﬂy for fertilizing [for use as a fertilizer].
Page 4717 (22 May 1930). Dairen, Manchuria. “These
cakes were being sent to Japan for use as fertilizer for rice
paddies and mulberry plantations... At one wharf we found
another Japanese ship being loaded with bags of [soy] beans
for the Main Island [Honshu] to be used for soy sauce, miso
and tofu.”
Page 4719. Neg. #45170. “Soja max. Soybean, oil cake.
Dairen, Manchuria. View of a cadet ofﬁcer in front of stacks
of bean cakes in oil cake storage house in S.M.Ry. yards.
This ofﬁcer accompanied us while we were taking movies.”
Neg. #45171. “Soja max. Soybean, oil cake. Dairen,
Manchuria. Hoisting soybean cakes on board a Japanese
boat for shipment to the Main Island where cake is used for
fertilizer.”
Page 4720. Neg. #45172. “Soja max. Soybean. Dairen,
Manchuria. View of stacks of soybean oil cakes in oil cake
warehouse in the S.M.Ry. storage yards.” Neg. #45173 “Soja
max. Soybean. Dairen, Manchuria. View of wagon load of
soybean oil cake on way from oil mill to oil cake storage
warehouse in the S.M.Ry. Storage Yards.”
Page 4721. Neg. #45174 “Soja max. Soybean. Dairen,
Manchuria. View of loading soybean oil cakes on Japanese
boat for shipment to the Main Island were the cakes are used
for fertilizing purposes.”
Neg. #45175 “Soja max. Soybean oil cake. Dairen,
Manchuria. View of soybean oil cakes in oil cake storage
house in storage yards of the S.M.Ry.”
Page 4722. Neg. #45176. “Soja max. Soybean. Dairen,
Manchuria. View of wagon loads of bags of soybean seed

being taken from storage yards of S.M.Ry. to the oil mills for
crushing.”
Neg. #45177. “Soja max. Soybean. Dairen, Manchuria.
View of wagon loads of soybean seed on way to soybean oil
mills from storage yards.”
Page 4723. Neg. #45173. “Soja max. Soybean oil cake.
Dairen, Manchuria. View of stacks of soybean oil cakes
in oil cake storage warehouse in the storage yards of the
S.M.Ry.”
Neg. #45174. “Soja max. Soybean oil cake. Dairen,
Manchuria. View of unloading bean cakes from wagon at
wharf storehouse in S.M.Ry. yards. These cakes have been
inspected and are being stacked in warehouse for export.”
Page 4725, 4726, 4727 (23 May 1930). “In the morning
received a cablegram through the American Consulate
from Mr. Ryerson as follows:” May 22. “Dorsett reported
seriously by sister. Cable present condition stop. Take utmost
care. Ryerson.”
A reply was sent in code through the State Department
to Ryerson as follows: “Dorsett still in hospital, slowly
recovering. Utmost care taken. Morse.”
“About 2:00 p.m. we took a car and went down toward
Hoshigaura Beach to look up legumes and grasses.” “Kudzu
was noted in many gullies and had made several feet of
growth. Returned to Dairen about 6:00 p.m.” Address:
Agricultural Explorers, USDA, Washington, DC.
1046. Eastman, Whitney H. 1930. Minutes of organizational
meeting: May 21, 1930. City Club, Chicago, Illinois.
Chicago, Illinois. 2 p. May 21. Unpublished typescript.
• Summary: Describes the founding of the National Soybean
Oil Manufacturers Association, which in 1936 was renamed
the National Soybean Processors Association.
“Mr. Otto Eisenschiml was elected chairman of the
meeting.
“Mr. Whitney H. Eastman, Chairman of the
Organization Committee, presented in behalf of his
committee the Organization Declaration, Code of Ethics and
Constitution and By-Laws, all of which were adopted and
are herewith attached as a part of the record. Mr. Harry Haze,
Chairman of the Trading Rules Committee, presented his
report in behalf of his committee, the report being accepted
subject to revision to incorporate therein the full text of
trading terms according to commercial practice. The report
as presented together with the additional trading regulations
incorporated therein are herewith attached as a part of the
record. Mr. Glenn H. Pickard presented a report for the
Technical Committee recommending standard speciﬁcations
for Crude Domestic Soybean Oil. Report with speciﬁcations
as adopted is attached hereto as a part of the record. The
spelling of the word ‘soybean’ as one word was adopted by
the Association.”
“The following ofﬁcers elected were: President, Otto
Eisenschiml. 1st vice president, W.L. Shellabarger. 2nd vice
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president, R.G. Dahlberg. Secretary, Whitney H. Eastman.
Treasurer, I.C. Bradley.
“Directors: H.G. Atwood, E.K. Scheiter, R.G. Bennet,
E.D. Evans, B.C. Williams, David Lewis, W.E. Flumerfelt.
“Those in attendance were as follows: Allied Mills, Inc.,
represented by Mr. H.G. Atwood and Mr. D.W. McMillen.
Armstrong Paint and Varnish Works, represented by Mr. R.G.
Dahlberg and Mr. H.A. Paulsen. Brown-Edwards Co., Inc.
(Mr. H.E. Hoaglund). Central States Chemical Co. (Mr. W.E.
Flumerfelt). Evans Milling Co. (Mr. L. DeBourger). Falk &
Company (Mr. David Lewis). Funk Brothers Seed Co. (Mr.
I.C. Bradley and Mr. E.D. Funk). Archer-Daniels-Midland
Company (Mr. Whitney H. Eastman). Harry Haze, Inc. (Mr.
Harry S. Haze). Fred A. Jensen (Mr. Fred A. Jensen). The
Mangelsdorf Soybean Company (Mr. Fred W. Mangelsdorf).
Glenn H. Pickard (Glenn H. Pickard). Purdue University
(Lafayette, Indiana) (Dr. H.R. Kraybill). Roosling, Monroe
& Co. (Mr. Carl H. Smith). Scientiﬁc Oil Compounding
Co. (Mr. Otto Eisenschiml). Shellabarger Grain Products
Co. (Mr. W.L. Shellabarger). Spencer Kellogg & Sons, Inc.
(Mr. R.G. Bennet and Mr. Howard Kellogg, Jr.). A.E. Staley
Manufacturing Co. (Mr. M.M. Durkee, Mr. H.J. Kapp, Mr.
H.T. Morris and Mr. E.K. Scheiter). Sterne & Son Co. (Mr.
C.B. Martin). University of Illinois (Dr. Roger Adams and
Dr. W.L. Burlison).”
Note 1. This is the earliest document seen (Sept.
2016) concerning the National Soybean Oil Manufacturers
Association–renamed the National Soybean Processors
Association, in 1936.
Note 2. This is the earliest document seen (June
2000) indicating that Spencer Kellogg & Sons was
processing soybeans. Address: Archer-Daniels-Midland Co.
[Minneapolis, Minnesota].
1047. Dorsett, P.H.; Morse, W.J. 1930. In Dairen and
Chinchou, Manchuria (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 4729-4730 (24 May 1930). Dairen
[today’s Dalian]. Manchuria. “We went to the ofﬁce of the
Fortiﬁed Zone Police about 8:30 a.m. where we met the
Cadet Ofﬁcer who was to go with us again in our motion
picture travel.
“Our ﬁrst stop was at the Mitsubishi Soybean Oil Mills,
where Mr. Yoshida, the manager, was awaiting us. Motion
pictures as well as snapshots were taken of oil cake and bean
storage in stacks in the oil and bean storage yard. Pictures
were also taken of the drying and sacking of cracked oil
cake. The cakes had become heated from too high moisture
content and had molded more or less. Such cakes were
cracked up, spread out on canvas, raked over occasionally

and allowed to dry out in the sun. This material is sold for
fertilizing purposes. Pictures were also taken of the stacks of
grass used in the oil presses in place of cloth.”
“We then went to the Chinese Junk Wharf at another
end of the city and found only the loading of junks with bean
cakes. Pictures were taken of the carrying of the bean cakes
to the junk and also of the loading of the junk (close up).
“After lunch we developed the snapshots taken and also
two rolls of movies which turned out very good. The scene
should be of interest to our American soybean growers,
especially those in the sections where the oil and oil meal
industry is being developed. We have three rolls of fairly
good soybean scenes which we must take to the ofﬁce of
Fortiﬁed Zone Police for inspection and approval.
Page 4731. Negative #45180. “Soja max. Soybean oil
cakes. Dairen, Manchuria. Soybean oil cakes loaded on a
Chinese Junk at the Chinese Junk Wharf.
Negative #45181. “Soja max. Soybean oil cake. Dairen,
Manchuria. Soybean oil cakes stored in stacks under matting
covering in the yards of the Mitsubishi Soybean Oil Mills.”
Page 4732. Negative #45182 [photo missing]. “Soja
max. Grass used in oil process. Dairen, Manchuria. Stacks
of bundles of grass used in place of cloth in the oil process
when pressing out soybean oil. This grass comes from
Southern China and the South Sea Islands. in yards of
Mitsubishi Soybean oil mills.”
Neg. #45183. “Soja max. Soybean, oil cake meal.
Dairen, Manchuria. Drying cracked up soybean oil cakes in
yards of Mitsubishi Soybean Mill Company. The cakes had
become moldy and have been cracked up and are drying out
in the sun. To be used for fertilizing purposes.”
Page 4733. Neg. #45184. “Soja max. Soybean. Dairen,
Manchuria. Raking over cracked up soybean oil cakes that
became moldy in stacks. In yards of Mitsubishi Soybean oil
Mills.
Neg. #45185. “Soja max. Soybean. Dairen, Manchuria.
Bags of soybeans stored in stacks in the yards of the
Mitsubishi Oil Mills Co.”
Page 4734. Neg. #45186. “Soja max. Soybean. Dairen,
Manchuria. Loading soybean oil cake from oil cake storage
to wagons which carry the cakes to the boat wharves for
export.”
Neg. #45187. “Soja max. Soybean. Dairen, Manchuria.
Soybean oil cakes stored under matting in the yards of the
Mitsubishi Oil Mill (Soybean).”
Neg. #45188. “Soja max. Soybean oil cake. Dairen,
Manchuria. Chinese coolies carrying soybean oil cakes to
Chinese Junk at the Chinese Junk Wharf.”
Page 4737 (25 May 1930). Dairen, Manchuria. “In
the morning went to the ofﬁce and changed blotters on the
herbarium material. Motion picture spools of black and white
ﬁlm numbers 43, 44 and 45 were written up and made ready
to send to the Fortiﬁed Zone Police Ofﬁce for inspection and
approval.
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Page 4738-4740 (26 May 1930), Dairen, Manchuria.
“We had made arrangements to visit the midway section
between Port Arthur and Dairen to look up wild plants. The
ofﬁcer told us that at any time we wished to see any of our
motion pictures on the screen we could take the matter up
with the Dairen Police Ofﬁce and they would be glad to
project them. Landscape views in the Fortiﬁed Zone are
certainly out of the question...”
“We left by the 1:00 p.m. bus for the ﬁrst tunnel station,
Kokatu, between Dairen and Port Arthur which took a little
over half an hour’s ride.” “The wild soybean was found
scattered all along in waste places.”
Page 4743-4744 (27 May 1930). Chinchou [today’s
Jinzhou, Liaoning province], Manchuria. “We left at 7:30
a.m. by bus for the Kwantung Government Experiment
Station at Chinchou where we arrived about 8:30 a.m. and
found Mr. Nakatomi awaiting us. With some other station
men we went to a Chinese farm about 2 miles from the
station to see methods of soybean planting in the Chinchou
section... This farmer was planting a piece of new land using
the ‘Mosheto’ [sic, Moshito] variety, the seed of which
is very similar to our Virginia and is used only for green
manure purposes on new land. Furrows are made about
eighteen inches apart and the seed is scattered along in the
furrow rather thickly by hand. As the farmer scatters the
beans ahead of him he kicks the soil over the beans with his
feet. The soil is them compacted over the beans with an oval
shaped stone roller. Motion and other pictures were taken...”
Nearby: “We found the farmers busy everywhere
planting soybeans between hills of corn. The corn had been
planted about the ﬁrst of May in about 18 inch rows and in
hills about 42 inches apart. The plants were about 5 inches
high and 5-7 per hill. Men were making holes midway
between the corn hills while others followed dropping 6-10
beans per hill [hole?] and then throwing soil over the hill
with their feet. In some ﬁelds the farmers were thinning the
corn plants to one plant per hill and several ﬁelds were seen
which had already been thinned. The variety of soybeans
used by farmers throughout this section is a yellowish green
seeded sort very much like the Austin variety.”
Page 4745. Neg. #45191. “Soja max. Soybean planting.
Chinchou, Manchuria. Planting ‘Mosheta’ [Moshito]
soybeans on land for green manure. The plow makes a
furrow in which the beans are scattered and the beans are
thrown over the seed by the planter.”
Page 4746. Neg. #45192. “Soja max. Soybean planting.
Chinchou, Manchuria. Planting soybeans between hills of
corn in ﬁeld of Chinese farmer near Chinchou.
Neg. #45193. “Soja max. Soybean planting. Chinchou,
Manchuria. Chinese farmer planting soybeans between hill
of corn. 8-10 beans are dropped to hill. All the acreage of
corn is planted this way.”
Page 4747. Two photos show mung bean (Phaseolus
aureus) noodles drying in the sun on lines in Chinchou,

Manchuria.
Page 4748. Neg. #45196. Panicum italicum. Chinese
farmer planting millet in furrow just made by plow. The
gourd-kaoliang stalk seeder is used.
Neg. #45197 “Soja max. Soybean planting. Chinchou,
Manchuria. Chinese farmers planting soybeans between hills
of corn. Farm ﬁeld near Chinchou.
Page 4749. Neg. #45198. “Chinese farm village. Near
Chinchou, Manchuria.” In the foothill section.
Neg. #45199.
Page 4745. Neg. #45191. “Panicum italicum. Millet.
Chinchou, Manchuria. Chinese farmer planting millet in
furrow with gourd-kaoliang stalk seeder in Chinese farm
near Chinchou.” Address: Agricultural Explorers, USDA,
Washington, DC.
1048. American Paint and Varnish Manufacturers
Association, Inc. Educational Bureau. Scientiﬁc Section.
1930. Index of subject matter of Scientiﬁc Section
publications, October 1907, to January 1, 1930. Washington,
DC. 188 p. See p. 109-10. Special Circular. May. [55 ref]
• Summary: Lists more than 55 articles on industrial
uses of soya bean oil, indexed under 48 categories, in the
Association’s ﬁve serial publications and books, including
the Science Section Circular. Many of these are obtainable
from: Institute of Paint & Varnish Research, 2201 New York
Ave., Washington, DC. Address: Washington, DC.
1049. Morse, W.J. 1930. Utilizacion de la soya [Utilization
of soybeans]. Cuba (Santiago de las Vegas). Estacion
Experimental Agronomica, Circular No. 69. 40 p. May.
Translation by Emma L. Sena of USDA Farmers’ Bulletin
1617. [Spa]
• Summary: In the introduction, Ing. Francisco B. Cruz,
Director of the Agronomic Experimental Station, E.C.,
praises an imported soy oil named “Aceite comestible de
Soya.” A full-page ad for this product (just before p. 36),
apparently with the brand name Excelsior, is also shown.
Contents: Introduction. Soybeans for human food:
Dried beans (Los frijoles secos. Also used as a substitute for
coffee or like roasted peanuts), green or vegetable beans (Los
frijoles verdes), soybean ﬂour (harina de soya), soybean oil
(aceite de soya), soy sauce (salsa de soya), soybean sprouts
(vastagos de soya), soybean vegetable milk (leche vegetal
de soya, including the solid material or residue {la materia
sólida, el residuo} [okara] which is separated from the liquid
soymilk), soybean curd [tofu] (cuajada de soya).
Note 1. This is the earliest Spanish-language document
seen (Jan. 2013) that uses the term vastagos de soya to refer
to soy sprouts.
Note 2 This is the earliest Spanish-language document
seen (June 2013) that mentions okara, which it calls la
materia sólida, el residuo.
Note 3. This is the earliest Spanish-language document
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seen (April 2013) that uses the term cuajada de soya refer to
tofu.
Soybeans for livestock (la soya para el ganado): For
swine, dairy cattle, beef cattle, sheep, poultry. Soybeans
for oil: Methods of processing beans for oil, utilization of
soybean oil. Soybean meal: Soybean meal for human food,
soybean meal for stock feed, for swine, for dairy cattle,
for beef cattle, for poultry. Soybean meal as a fertilizer.
Miscellaneous uses of soybean meal. Soybeans for hay:
Soybean hay for dairy cattle, for beef cattle, for horses
and mules, for sheep, for swine, for poultry. Soybeans for
pasturage: Swine, sheep, or poultry on soybean pasturage.
Soybeans for silage. Soybeans for soilage [green crops
for feeding conﬁned animals; a term ﬁrst used in 1928].
Soybeans for soil improvement. Soybean straw: Feeding
value, and fertilizing value of soybean straw. Address:
USDA, Washington, DC.
1050. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4811 (1 June 1930). Dairen, Manchuria.
“The day has been quite warm and clear. In the morning
worked on numbering the samples of soybean seed collected
at Yingkou and Hsiungyaocheng. Changed blotters on the
herbarium material at the ofﬁce.
“The samples of beans from the Hsiungyaocheng district
represent an excellent series of varieties developed through
selection by the station. Mr. Hisatake, the soybean expert, is
growing about 60 varieties and gave use seed of all he had
available at the time.”
Page 4813 (2 June 1930). Dairen, Manchuria. “The
stills, movies and panorama ﬁlms taken on the recent
trip of soybean transportation, storage and planting, were
developed. All turned out good, especially the two spools of
movies. We were rather fortunate in obtaining the scenes on
the Liao River at Yingkou, as the season will soon close.”
“The samples of soybean products collected about
Dairen were wrapped for shipment. Compared with our
collection of products in Japan, we are afraid that the
Manchurian collection will be rather small. Nearly all
products collected thus far are made from soybean oil, such
as soaps, lecithin, and hydrogenated oil for a lard substitute.
Page 4815 (3 June 1930). Dairen, Manchuria. “The
samples of seed collected on our recent trip were ﬁnished...
The black seeded varieties are very similar to our Jet
(17861), Peking (17852), Wilson (19183) and Cloud (16790)
varieties.
“After lunch we went to the ofﬁce of Mr. Satoh, of the
S.M.Ry. with reference to soybean work. We found that he

is revising the English edition of the bulletin “Soybeans in
Manchuria” and that it would be available for distribution
within a few weeks.
“Four parcels consisting mostly of soybean seed and
soybean products were weighed up and packed for shipping.”
Page 4817 (4 June 1930). Dairen, Manchuria. “During
the day the parcel packages numbers 197, 198, 199 and 200
were wrapped and sent by commercial parcel post to Mr.
Ryerson. A letter was written explaining the contents of each
package and the second cards for the numbers were sent
under separate cover.
“The pictures [photos] taken on last week’s trip were
placed in jackets and written up.”
Page 4821-4823 (5 June 1930). Dairen, Manchuria.
Negs. #45243-45245. “Chinese fertilizer cakes. Dairen,
Manchuria. View showing mixing pit in which manure of
various kinds is mixed with soil and water and made into
cakes, which are about 18 inches in diameter and 3 inches
thick. These are allowed to dry... until ﬁrm and then placed in
ricks.”
Page 4827 (7 June 1930). Dairen, Manchuria. “About
8:30 a.m. we went to the ofﬁce of the Fortiﬁed Zone Police
to pick up the ofﬁcer whom we had arranged for yesterday to
accompany us to the wharves to take some movies. We found
that no ofﬁcer was available in that ofﬁce so they obtained a
man from the Military Police Ofﬁce.”
One of the guards advised us to go to the oil laboratory
and storage yards of the S.M.Ry. At the laboratory and
inspection building we found wagons being unloaded of
drums of soybean oil which were brought from the various
oil mills in operation about Dairen. Each drum holds 361 kin
of oil.
“The oil is tested and unless it reaches a certain standard
is used locally in the manufacture of oil or fat products. The
oil that reaches the standard or above is exported.
Page 4829. Neg. #45248. “Soja max. Soybean. Dairen,
Manchuria. View showing the loading of trucks with sacks of
soybeans which have been cleaned and are to be taken to the
wharves for export.
Neg. #45249. “Soja max. Soybean. Dairen, Manchuria.
View showing the storage of sacks of soybeans in open
storage in the open storage yards of the South Manchurian
Railway.”
Page 4830. Neg. #45250. “Soja max. Soybean. Dairen,
Manchuria. View showing Chinese coolies carrying soybean
oil cake from freight car to oil cake stack in open storage
yards of the South Manchurian Railway.”
Neg. #45251. “Soja max. Soybean. Dairen, Manchuria.
View showing stacking of soybean oil cakes in open storage
yards of the South Manchurian Railway storage yards.”
Page 4831. Neg. #45252. “Soja max. Soybean. Dairen,
Manchuria. View showing the stacking of soybean oil cakes
in the open storage yards of the South Manchurian Railway
storage yards.”
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Neg. #45253. “Soja max. Soybean. Dairen, Manchuria.
View showing the stacking of soybean oil cakes in storage
yards of S.M.Ry. storage yards. The cakes have just been
brought from box cars. The cakes are near the wharf and are
for export.”
Page 4832. Neg. #45254. “Soja max. Soybean. Dairen,
Manchuria. View showing the unloading of drums of
soybean oil at the oil storage yards of the South Manchurian
Railway. Each drum holds 361 kin of oil”
Neg. #45253. “Soja max. Soybean. Dairen, Manchuria.
View showing wagon with three drums of soybean oil cakes
on way to oil storage yards and oil laboratory of S.M.Ry. Co.
Pages 4833-4837. Panoramic photos of scenes around
Dairen with handwritten, illegible captions.
Page 4843 (9 June 1930). Neg. #45262-45263.
“Soja max. Soybean. Dairen, Manchuria. Chinese farmer
cultivating and soybeans. Corn planted about May 1st and
beans planted about June 1st.
Page 4844. Neg. #45264. Stone grinder. Kokaton,
Manchuria. View of a stone grinder and mill stone used
commonly for grinding millet seed into ﬂour.
Page 4847 (11 June 1930). Dairen, Manchuria. We ﬁrst
learn today that Dorsett was very sick from April 11 to June
11; taken to a Japanese hospital in Dairen, he almost dies of
double pneumonia. Morse does the work of both men and
does not inform USDA of Dorsett’s critical condition.
Page 4849 (12 June 1930). Dairen, Manchuria. Morse
and company (without Dorsett) “left by the 9:30 a.m. train
to make a survey of wild legumes along the railway section
between Dairen and Port Arthur.” No wild soybeans were
found.
Page 4853-4854 (13 June 1930). Dairen, Manchuria.
“Three sets of pipes, about 8 inches in diameter extend from
the storage oil yards of the S.M.Ry. Co., Mitsui and another
company to the pier extending well out into the harbor. The
oil is piped by connections at the wharf into large tanks in
the holds of the vessels. No oil is shipped in drums or cans
as was previously done. Pictures were taken showing the
arrangement...”
Page 4855. Negs. #45268-45269. “Soja max. Soybean.
Dairen, Manchuria. Close up of pipe used to pipe soybean oil
into oil tanks of freighters.
Page 4856. Neg. #45270. “Soja max. Soybean. Dairen,
Manchuria. Drums of soybean oil on cart drawn by coolie
and wagon load of drums. On the way to soybean oil storage
yards.
Neg. #45271. “Soja max. Soybean. Dairen, Manchuria.
Tank car loads of soybean oil [on a train] pulling into the oil
storage yards of the South Manchurian Railway Company.
Page 4857. Neg. #45272. “Soja max. Soybean. Dairen,
Manchuria. Loading bags of soybeans on a German freighter
at wharf of S.M.Ry. Storage Yards.”
Neg. #45273. “Soja max. Soybean. Dairen, Manchuria.
View showing the stacking of bags of soybeans in open

storage in the storage yards of the South Manchurian
Railway Company.”
Page 4858. Neg. #45274. “Soja max. Soybean. Dairen,
Manchuria. Loading bags of soybeans from storage stack
to carry to wharf warehouse for export. In storage yards of
S.M.Ry. Co.”
Neg. #45275. “Soja max. Soybean. Dairen, Manchuria.
Unloading ﬂat cars of bags of soybeans in storage yards
of S.M.Ry. Co. The beans have just come from Kaiyuan
District, Manchuria.”
Page 4859. Neg. #45276. “Soja max. Soybean. Dairen,
Manchuria. View showing bags of soybeans being loaded
on Japanese freighter at Dairen wharves in storage yards of
S.M.Ry. Co.”
Neg. #45277. “Soja max. Soybean. Dairen, Manchuria.
Loads of soybeans in the storage yards of the South
Manchurian Railway Company.”
Page 4860. Neg. #45278. “Soja max. Soybean. Dairen,
Manchuria. Chinese children sweeping up soybeans from
the road into pans. This road is the main road from the oil
mills to the S.M.Ry. Storage Yards, and Chinese women and
children are all along the road sweeping up the beans that
have leaked from the bags.”
Neg. #45279. “Soja max. Soybean. Dairen, Manchuria.
Stacking of bags of soybeans in open storage of the S.M.Ry.
Storage Yards.” Address: Agricultural Explorers, USDA,
Washington, DC.
1051. Grain Dealers’ Journal. 1930. Organize Soybean Oil
Mfrs. Ass’n. 64(11):777. June 11.
• Summary: Describes the founding of the trade association
which in 1936 was renamed the National Soybean Processors
Association. “At a meeting held on May 21st, at the City
Club of Chicago, the National Soybean Oil Manufacturers
Ass’n [Association] was formally launched.” Active
members will include manufacturers and reﬁners of soybean
oil. “Ofﬁcers elected were: President, Otto Eisenschiml,
Scientiﬁc Oil Compounding Co., Chicago; vice presidents,
W.L. Shellabarger of Shellabarger Grain Products Co., and
R.G. Dahlberg, Armstrong Paint and Varnish Co.; secretary,
Whitney Eastman, Archer-Daniels Midland Co., Milwaukee
[Wisconsin], and treasurer, I.C. Bradley, Funk Bros. Seed
Co., Bloomington.
“Board of Directors (besides the above ofﬁcers) were:
H.G. Atwood, of the Allied Mills, Chicago; Robert Bennet,
of Spencer Kellogg & Sons; Edward Evans, of Indianapolis
[Indiana]; W.E. Flumerfelt, of the Central States Chem. Co.;
David Lewis, of Falk & Co., Chicago; E.K. Scheiter, of the
E.A. Staley Mfg. Co., Decatur, and B.C. Williams, of La
Fayette, Indiana.
“The ﬁrst step has been to set up speciﬁcations on the
basis of which marketing of soy bean oil can be established.
The second step is to work with the University of Illinois,
which has appropriated $20,000 annually for a laboratory
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and two scientists at the direction of former President David
Kinley in seeking new outlets for the oil.”
1052. Fortune. 1930. Soy beans: Which may be glue, milk,
cheese, sauce, varnish, axle grease, fertilizer, soap, soup,
buttons, artiﬁcial leather, enamel. 1(5):102, 104. June.
• Summary: Discusses the history of the soybean in various
countries. Its uses in the United States are outlined. A
plastic named Satolite is used to make combs and buttons.
In “Paris there is a cheese factory that makes Rocquefort
[Roquefort] from soy bean curd.” Soy bean “milk has more
proteins than cow milk and little danger of contamination.
Its ﬂour contains four and one-half times more fat, four
times more proteins, half as much water, and nearly half as
many carbohydrates as the ﬂour of wheat. These chemical
ingredients make it a food, more interesting, perhaps, than
palatable. Though the milk is supposed to be good for one (it
arrests cases of retrogression, causes normal growth), it has
generally to be drunk sweetened with sugar. Soy bean sauces
are better spiced. (For the Chinese taste Lean & Perrins
Worcestershire is too hot. The Chinese themselves make
their sauces by exposing the crushed bean to sunlight and
actually melting it. Certain Korean sauces are thus matured
thirty years before they are considered palatable.) But if the
bean’s chemical make-up only indirectly contributes to its
success as human food, it is nevertheless the basis of the
bean’s industrial importance. Because of its nitrogen, the
bean is valuable as fertilizer and also as poultry and stock
feed. And the bean’s hereinbefore mentioned oil has proved
of value to many a manufacturer of paints, enamels, lacquers,
and even explosives.”
The Anglo-Chinese Company at Harbin and the
Suzuki Mill at Dairen, both of which use chemical solvent
extraction, have succeeded in extracting virtually all of the
oil from the soybean; Manchuria’s traditional crude stone
presses were able to extract only about half the soybean’s oil
content.
“Perhaps the greatest economic and industrial triumph
of the soy bean occurred, oddly enough, in Denmark. Until
some thirty years ago this pleasant country was more than
self-supporting in the production of cereals, especially wheat.
But U.S. mass production and low prices made for perilous
and in some cases disastrous competition, even in Denmark’s
home markets. The Danes bethought themselves of raising
live stock, imported the soy bean (using the oil for its usual
purposes), and used it as feed for their live stock and poultry.
Today 70 per cent of Denmark’s export trade consists of live
stock and animal products: milk, butter, cheese, bacon, ham,
eggs, and the like. And for their country’s regained economic
health Danes give thanks to the soy bean...
“In the United States the paramount importance of
soy bean is still its agricultural use. But it is signiﬁcant
that 75 per cent of the soy bean oil consumed in United
States is being used by paint and varnish industries and in

manufacture of linoleum, oil cloth, artiﬁcial leather. Lesser
quantities are utilized in printer’s ink, liquid soaps. Few soy
beans are imported into this country.”
Note: This is the earliest English-language document
(Feb. 2007) seen that contains the term “mass production.”
1053. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria.
Soybean oil and meal (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5146 (Saturday, 12 July 1930). Dairen,
Manchuria. P.H. Dorsett’s notes. “A ﬁne sunshiny day, and
quite warm, especially in the sun. Morse and Suyetake
went to the wharf to see what there was new in the way of
soybeans. Also to get a line on when there is likely to be
an oil boat in to be unloaded. We are anxious to get motion
pictures of the loading of an ocean freighter with soybean
oil. There was no information in this connection available.
However, about a dozen samples of soybeans were secured.
One of these samples, a ﬂat seeded variety, is new and of
special interest.
“Dorsett worked at the ofﬁce on his June account and on
getting pictures ready for albums, trimming and numbering
them. He also worked with the negatives for March,
April and May report getting them in shape for sending
to Washington. The report will be completed Monday or
Tuesday.”
Pages 5146-5147 (12 July 1930). Dairen, Manchuria.
W.J. Morse’s notes. “In the morning we went to the oil pier
of the S.M.Ry. storage yards and found the English freighter
‘Achilles’ ﬁlling a tank with 850 tons of soybean oil. Another
tank in the fore part of the ship had been ﬁlled a little earlier
with 850 tons of soybean oil.
“We were allowed to go down in the hold (at our own
risk) and watch the ﬁlling of the tank and take pictures. With
a 10 inch [diameter] pipe (the oil is piped from storage tanks
on shore) it takes about 4 hours to ﬁll and eight hundred and
ﬁfty gallon tank.
“We also visited the bean storage and wharf warehouse.
We collected 18 soybean samples and one of mung beans
from these places.
“At the wharves we saw two German freighters taking
on soybeans for Europe, and three Japanese freighters taking
on soybean oil cake for the Main Island and Formosa.”
Page 5148. “Negative #45357. Soja max. Soybean.
Dairen, Manchuria. View in hold of English freighter
‘Achilles,’ showing the ﬁlling of oil tank with soybean oil by
pipe. The tank holds 850 tons of oil and it takes about four
hours to ﬁll it.
“Negative #45358. Soja max. Soybean. Dairen,
Manchuria. View in hold of English freighter ‘Achilles,’
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showing the ﬁlling of oil tank with soybean oil. The tank
holds 850 tons of oil & it takes 4 hours to ﬁll it.
Page 5149, “Negative #45359. Soja max. Soybean.
Dairen, Manchuria. View in hold of English freighter
‘Achilles,’ showing the ﬁlling of oil tank with soybean oil by
pipe. The tank holds 850 tons and it takes 4 hours to ﬁll it.
“Negative #45360. Soja max. Soybean. Dairen,
Manchuria. General view showing coolies unloading bags
of soybeans from a Japanese freighter at Dairen Wharf.
The beans were brought from Yingkou (Newchwang).
Manchuria.”
Page 5159. “Negative #45361. Soja max. Soybean.
Dairen, Manchuria. Loading soybean oil cakes on Japanese
freighter at Dairen Wharves. Oil cake is used for fertilizer.
“Negative #45362. Soja max. Soybean. Dairen,
Manchuria. View showing the unloading of soybeans from
a Japanese freighter which has just brought them from
Yingkou (Newchwang). Manchuria.”
Page 5188-5189 (Saturday, 19 July 1930). Dairen,
Manchuria. P.H. Dorsett’s notes. “In the afternoon Morse,
Dorsett and Suyetake went to the wharves. It is the ﬁrst
opportunity Dorsett has had to see the activities there and
also the immense storehouses, or godowns as they are more
generally known in the Orient, ﬁlled with soybeans and
soybean cake.
“We saw a number of ocean-going vessels being loaded
with beans and others with soybean cake.
“One of the lines of godowns which Morse and
Suyetake found piled full of soybean cake several weeks ago,
was today found to be entirely empty.
“After lunch Morse worked on a paper to be read at the
next meeting of the Soybean Association of America.
“Dorsett and Suyetake saw to getting the trunks of
supplies and equipment, which Dorsett in to take with him,
down to the railway station to go out on the 9:00 a.m. train
on Monday for Mukden.
“We learned after getting to the station that we would
have to see the customs commission’s approval for sending
these out, before the railway ofﬁcials would accept them.
“It was necessary, therefore, for Dorsett and Suyetake to
make a hurried visit to the commissioner’s ofﬁce to get the
required permission.
“We showed him a list of the contents of each trunk and
explained to him the nature and character of our work.
“He spoke some English and was very pleasant and
agreeable. He called in one of his assistant ofﬁcers and after
about ﬁve or ten minutes talk said that he would telephone
the railway authorities at the station that he had passed the
goods and to receive and send them forward.
“If we had reached the railway station after ofﬁce
closing hours of the commissioner, this might have been
rather embarrassing and caused us a day’s delay in leaving
Dairen.
“Such customs and regulations should in some way be

kept in touch with, but it seems that there is no way by which
this can be accomplished, except by personal experiences as
one goes along.”
Page 5189 (19 July 1930). Dairen. W.J. Morse’s notes.
“A visit was made to the Dairen Wharves and S.M.Ry.
storage yards to observe what was doing in the shipping of
beans and bean cake. We found several freighters loading
beans and bean cake. One European freighter was taking on
3300 tons of beans for European oil mills to be used for oil
and oil meal.
“Two Japanese freighters were being loaded with bean
cakes for export to the Main Island and Hokkaido. These
bean cakes are used in Japan mainly for fertilizer and cattle
feed.
“In visiting the bean cake storage houses where three
weeks ago we saw thousands of tons of cakes stacked, we
found the houses empty and being put in condition for the
next season’s supply. The shipment of cakes must have been
very heavy. The cakes now shipped are being brought direct
from the oil mills to the wharf warehouses.”
Page 5190. “Negative #45371. Soja max. Soybean.
Dairen, Manchuria. View showing Mr. P.H. Dorsett and Mr.
Suyetake inspecting a load of soybean oil cakes at Dairen
Wharves.
“Negative #45372. Soja max. Soybean. Dairen,
Manchuria. Hand truck of soybean oil cakes just brought
from warehouse to be loaded on freighter. Mr. Dorsett
inspecting cakes.”
Page 5191. “Negative #45373. Soja max. Soybean.
Dairen, Manchuria. View showing unloading and stacking of
soybean oil cakes in open storage at Dairen Wharves.
“Negative #45374. Soja max. Soybean. Dairen,
Manchuria. Loading a Japanese freighter with soybean oil
cakes at Dairen Wharves.”
Page 5192. “Negative #45375. Soja max. Soybean.
Dairen, Manchuria. View showing wagon loads of soybean
oil cake being unloaded at Dairen Wharves. Oil cakes are
being stacked in open storage.
“Negative #45376. Soja max. Soybean. Dairen,
Manchuria. Close-up view of unloading and stacking
soybean oil cakes in open storage at Dairen Wharves.”
Address: Agricultural Explorers, USDA, Washington, DC.
1054. Farben-Zeitung. 1930. Firnis aus Sojabohnenoel
[Varnish from soybean oil (Abstract)]. 35(41):2079. July 12.
[1 ref. Ger]
• Summary: A German-language summary of the following
Russian-language article: Belyaev, N. (Bjeljaeff). 1929.
“Olifa iz masla soi [Use of soybean oil in paints and
varnishes].” Masloboino-Zhirovoe Delo (Oil and Fat
Industry) No. 6. p. 15-16. June.
1055. Markowicz, E. 1930. Trockenversuche mit Sojaoel
[Drying tests on soybean oil]. Farben-Zeitung 35(41):2078-
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79. July 12. [1 ref. Ger]
• Summary: Experiments on the drying of soy boiled oils
made with various driers are described. Resinate driers cause
slow drying and tend to produce re-softening of the ﬁlm;
manganese driers are also unsuitable as they yield turbid
or deposit-forming oils. By the use of cobalt or lead cobalt
linoleates better boiled oils can be produced which dry in
6-8 hours, forming ﬁlms which scarcely re-soften and have
good adhesion, but abrade more easily than linseed oil ﬁlms.
The drying properties are much improved by bodying the
soybean oil to a stand oil in the absence of air. Address:
Firma Dr. F. Wilhelmi A.-G. Taucha.
1056. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5254-5255 (30 July 1930).
Hsiungyaocheng, Manchuria. W.J. Morse’s notes. “We
went to the experiment station early in the morning and met
Director Watanabe and Mr. Hisatake. Their station recently
issued a bulletin on the diseases of the four principal crops
of Manchuria, namely; soybeans, kaoliang, millet and corn.
A copy was given us and it was found to contain excellent
information on soybean diseases.”
“After lunch a trip was made by basha [horse-drawn
cart, in Japanese] to the farming section to the west of
Hsiungyaocheng. Soybeans were noted planted in kaoliang
[Andropogon sorghum] to a considerable extent. The
kaoliang rows were 21 inches apart and hills of soybeans
were planted about every 12 feet just to the side of the
kaoliang row. The same method of planting was also
observed with millet and soybeans.”
Neg. #45405. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans and corn in alternate rows 21 inches
apart. Corn planted about May 1 in 42 inch rows, [soy] beans
planted about June 1st midway [between] the corn rows.”
On pages 5256 and 5257 are panorama photos with
illegible captions similar to Neg. #45405.
Page 5258-5259 (31 July 1930). Hsiungyaocheng,
Manchuria. “W.J. Morse’s notes: In the morning we went to
the experiment station for a conference with Mr. Arakawa,
the entomologist, regarding insects affecting soybeans in
Manchuria. According to Mr. Arakawa, the leaf hopper does
not occur in Manchuria.”
“Mr. Arakawa is making very extensive studies on the
damage to soybeans by the pod borer which is the most
serious insect pest of the soybean in Manchuria. (We found
this insect pest also the most in Hokkaido and the main
soybean sections of the Main Island [Honshu] of Japan.)
There are no serious insect pests affecting soybean foliage.

The grub or larva of Lachnosterna sp. [a genus of beetles]
enters the stem of the soybean at the base and ofttimes does
very serious damage in the early growth of the plant. This
larva also does very serious damage to millet, adzuki beans
and kaoliang.”
Page 5261. Neg. #45409. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Soybeans grown in the same
row with corn. Corn planted in hills 42 inches apart (21-inch
rows) about May 1. Soybeans planted midway [between] the
corn hills about June 1st.”
Neg. #45410. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans grown in 21-inch rows in pear
orchard for green manure. On South Manchurian Railway
Experiment Station.”
Page 5262. Neg. #45410. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. General view of soybeans
grown in rows in pear orchard for green manure. At South
Manchurian Railway Experiment Station.”
Page 5293-5294 (1 Aug. 1930). Feng Tai, China. “P.H.
Dorsett’s notes: We left on the 8:00 a.m. train this morning
for Feng Tai” to look for alfalfa.
“We returned from Feng Tai to Peiping by motor car...
Along the edges of bogs or low moist to wet places where
reed grasses grow abundantly, we saw beans climbing to the
top of reed grass 8 feet or more in height. We assumed that
they were wild soybeans and veriﬁed this assumption by
asking Chinese farmers. The plants impress us as being more
robust and to have larger leaves than the wild soybeans we
saw in abundance in Manchuria in 1925-1926.
“We also saw in actual operation the stripping of the
lower leaves of kaoliang, interplanted to soybeans.
“The farmer told us that stripping is never done until
the kaoliang is in full head. It is claimed that the stripping
not only admits more air and light for the under-growing
soybeans, but also beneﬁts the kaoliang.
“We made a number of 3¼ by 4¼ pictures in an
endeavor to secure good views of this interesting farm
practice.
Pages 5300. Neg. #45425. “Soja max. Soybean. Near
Feng Tai, China. A Chinese farmer at the edge of a ﬁeld of
kaoliang interplanted with soybeans. Note that he carries a
palm leaf fan and a ‘kasa’ or umbrella to protect him from
the sun.”
Page 5301. Neg. #45426. “Soja max. Soybean. Near
Feng Tai, China. A good crop of both soybeans and kaoliang.
These are two very important crops in this section of China.”
Neg. #45427. “Soja max. Soybean. Near Feng Tai,
China. To the left is a portion of a planting of soybeans
alone. To the right are soybeans planted with kaoliang which
has recently been stripped of its lower leaves to a height of
about four feet.”
Pages 5302-5303. Negatives #45428, #45429, and
#45430 show variations of the photo in #45427.
Pages 5306-5307. Negatives #45436, #45437, #45438
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and #45439 show variations of the photo in #45427.
Page 5212 (2 Aug. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: Another trip was made to the Dairen wharf
warehouses and the S.M.Ry. storage yards to secure good
samples and pictures of soybean shipping scenes. We found
the wharf houses well ﬁlled with sacks of beans and there
seemed unusual activity in bean exports. In our rounds of the
warehouse we collected twenty-four samples of soybeans
and one sample of mung beans. The beans of which samples
were collected were said to have come from various parts of
North Manchuria and were mostly for export to European
countries for oil and meal.
“The German ship Preussen was being loaded with 3500
tons of [soy] beans. Nearby a Dutch ship was being loaded
with beans. One Japanese freighter was taking on beans
which were a little better quality than the oil beans and were
being shipped to the main island for the manufacture of soy
sauce and miso.
“Two Japanese freighters were being loaded with large
amounts of soybean oil cake for shipment to Japan and other
points for fertilizer and cattle feed.”
Page 5313. Neg. #45445. “Soja max. Soybean. Dairen,
Manchuria. Loading the German freighter Preussen with
3500 tons of soybeans for Europe to be used for oil and oil
meal, at the Dairen wharves.”
Neg. #45446. “Soja max. Soybean. Dairen, Manchuria.
Views of unloading soybeans from freight cars and loading
Dutch freighter with beans for export to Java. Dairen
wharves.”
Page 5314. Neg. #45447. “Soja max. Soybean. Dairen,
Manchuria. Loading the German freighter Preussen with
3500 tons of soybeans for export to Europe to be used for oil
and oil meal. At the Dairen wharves.”
Neg. #45448. “Soja max. Soybean. Dairen, Manchuria.
Views of loading soybeans on Dutch freighter for export to
Java. Dairen wharves.”
Page 5315. Neg. #45449. “Soja max. Soybean. Dairen,
Manchuria. Soybean oil cakes in Wharf Warehouse for
export. Taken at the Dairen wharves.”
Page 5380 (8 Aug. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: We received a package of forty-one varieties
of soybeans from the Kankyo Hokudo Prefecture Seed &
Nursery Farm, Kyojyo, Chosen” [Kyojo, Korea]. Address:
Agricultural Explorers, USDA, Washington, DC.
1057. Bollmann, Hermann; Rewald, Bruno Albert. 1930.
Improvements in and relating to the production of thickening
materials for use in printing British Patent 333,959.
Application date: 28 May 1929. 3 p. Complete accepted: 28
Aug. 1930.
• Summary: This invention relates particularly to the printing
of textile fabrics. “The preparation of the phosphatides
required for these thickening materials is achieved, for
example, as follows:

“Ground soya beans are extracted with a solvent
comprising 90 parts of benzene and 10 parts and 10 parts
of alcohol. The solvent removes chieﬂy the oil and the
phosphatides. Following the evaporation of the benzene and
alcohol an oil remains which contains the phosphatide in
solution. For the removal of the phosphatide exhaust steam
is led into the oil, whereby the phosphatide is precipitated.
The phosphatide is removed and by centrifuging freed from
the greater part of the associated oil and is dried by distilling
the water under reduced pressure. In this way a mixture
containing about 60-70 parts of vegetable lecithin and 30-40
parts of soya bean oil is obtained.
“In the same way the soya slime obtained in the
extraction of soya beans with benzene may be employed for
the same purpose, purifying the same in known manner with
acetic ester or acetone. Also, waste phosphorus containing
decomposition products from this puriﬁcation are suited for
the purpose.
“One part of a mixture containing about 70 parts of
vegetable lecithin and 30 parts of soya bean oil are mixed
with three parts of mineral oil, such for example as a light oil
or spindle oil, while stirring and heating to a temperature of
60ºC. and thus dissolved, to form a thoroughly homogeneous
mixture which is designated (A).” (p. 2). Address: Both:
Alsterdamm 3, Hamburg, Germany.
1058. Daily Pantagraph (Bloomington, Indiana). 1930. Men
will eat bean dinner: Soy growers of America to discuss all
phases of new crop. Sept. 8. p. 10.
• Summary: A dinner in which soybeans will be represented
in every dish served has been announced as a feature of the
annual meeting of American Soybean association to be held
at the U. of I. [University of Illinois] college of agriculture,
Urbana, this week.
“Ladies of the First Methodist Episcopal church of
Urbana will serve the exclusive soybean luncheon at the
university south farm Wednesday noon. Soybean fed pork,
soybean fed beef, soybean mufﬁns, baked soybeans, a
soybean health drink, and soybean ice cream, are listed on
the menu.”
“J.H. Lloyd, manager of the soybean marketing
association, will speak Wednesday evening. Dr. Otto
Eisenschiml, president of the National Soybean Oil
Manufacturers’ association, will discuss possibilities of
soybean oil in industry. A paper prepared by Dr. W.J. Morse
of the United States department of agriculture, now studying
soybean in Manchuria, will be presented.”
1059. Burlison, W.L. 1930. Shrinkage of soybeans and
soybean hay and soybean oil paint investigation. Proceedings
of the American Soybean Association 3:86-87. Eleventh
annual ﬁeld meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: “For a number of years, the price of soybean
has been governed largely by the demand for seed, but,
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within the last three or four years the quantity of soybeans
has increased in Illinois to such an extent that the beans are
now offered as a commercial product other than for seed.
This has brought about a very keen interest in the so-called
‘by-products’ of soybeans, such as soybean oil cake, soybean
oil for edible purposes, and soybean oil for paints. The Home
Economics Department of the University of Illinois is taking
care of the research having to do with soybean oil for edible
purposes...”
“The Department of Agronomy began early in
September, 1930, to determine the value of soybean oil
when used in paint. Eight cribs representing this series were
painted with paints varying in amounts of soybean oil...”
A photo shows ten numbered farm structures that were
painted with paints containing soybean oil. Address: Dep. of
Agronomy, Univ. of Illinois.
1060. Morgan Company (The). 1930. Morgan’s Soybean
Paint: Meets every test for quality and durability (Ad).
Proceedings of the American Soybean Association 3:68.
• Summary: See below: This half page black-and-white ad
states: “Three years ago our chemists began experimenting
with soybean oil in the manufacture of paints... By using
Morgan Soybean Paint, you will help promote a great
agricultural industry.” Address: Main ofﬁce: 20 North
Wacker Drive, Chicago, Illinois. Also Peoria, Illinois.
1061. Morse, W.J. 1930. Soybeans in the Orient. Proceedings
of the American Soybean Association 3:96-100. Eleventh
annual ﬁeld meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: This letter (which appears on pages 5196 to
5199 of the unpublished Dorsett-Morse Log) was written by
William J. Morse on 20 July 1930 from Dairen, Manchuria,

to Dr. W.L. Burlison, President of the American Soybean
Growers Assoc. at the University of Illinois, Urbana. It is
reprinted in full:
“Dear Soybean Friends:
“When the writer addressed a letter of your 1929 Annual
Meeting, the soybean experience of the U.S. Department
of Agriculture Oriental Agricultural Expedition was just
beginning and there was but little to write about on this
important crop of the Asiatic countries. It is quite different
now, however, for explorations have been made in Hokkaido
Island, Hondo (the main island of Japan [now called
Honshû]), Korea and to some extent in Manchuria. If an
attempt were made to write at all fully on the different phases
of the soybean industry we have observed in these countries
during the past year or more, a volume or perhaps several,
would have to be written instead of a mere letter.
“It is recalled that last season the use of the soybean as
a green vegetable was described. Throughout the season, it
was found that the green vegetable was a very popular food
with the Japanese from one end of the Japanese Empire
to the other. The vegetable soybean is classed as a garden
bean and as such is extensively grown by the Japanese truck
farmers.”
The authors were in Hokkaido from mid-August until
early October, and they visited all the principal soybean
sections. “The Obihiro station in the eastern part of the
island [of Hokkaido] is conducting the most extensive work
in breeding and variety testing. We succeeded in collecting
a very large number of varieties and selections of this
northern region as well as information on culture, harvesting,
threshing, insect pests, and diseases. To supplement this
material, we obtained a large number of still and motion
pictures of very interesting scenes of the Hokkaido soybean
industry.”
They arrived in Korea on 20 Oct. 1929
and established headquarters at Keijo (Seoul).
“We found Korea to be a most interesting
country and different from anything we had
seen in Japan. One of the most amazing
things was the extent to which soybeans
are grown. Almost equally amazing was
the large number of native Korean soybean
varieties we found in the various sections
and at the experiment stations. At the Suigen
Experiment Station, they have more than
one thousand native Korean varieties and
selections under test. The authorities were
very generous and gave us samples of each. In
addition to this collection, we obtained a few
hundred samples from Korean farmers, grain
merchants on village market days and from
village and city grain dealers. The Korean
Department of Agriculture added about 300
samples to our collection by obtaining seed of
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the principal varieties from the village agricultural societies
in each of the prefectures of Korea.
“Altho the Koreans do not use the soybean as
extensively for food as do the Japanese, considerable
quantities are used and in quite different ways. The beans are
used principally boiled with other grains such as millet or
kaoliang. They are also used in making miso and soy sauce,
but these products are made quite differently from those of
Japan or China. Soybean sprouts are found very abundantly
in all of the markets and at all of the small food stores. The
beans produced in Korea are for the most part excellent
quality and are largely shipped to Japan for the manufacture
of miso, soy sauce, bean curd, and natto. Soybeans when
soaked with chopped millet or kaoliang straw are used
universally for feeding oxen and cows, the common work
animals of Korea.
“We left Korea about the ﬁrst week of December [1929]
for our Tokyo headquarters and collected seed samples and
products as we went along. From the latter part of December
until the latter part of March, we put in full time collecting
soybean products and learning of their use and manufacture.
We succeeded in collecting a large number of interesting
products, as the Japanese use the soybean very extensively
in their daily diet. In the making of cakes, candies, and
numerous other confections, the roasted soybean is used in
a similar manner to the peanut in America. Of course, soy
sauce, miso, bean curd, and natto are the principal soybean
products and the ones most extensively used. As an example
of the large use of miso, which is used as a breakfast soup
with vegetables and also in preserving ﬁsh, vegetables, and
meat, we visited three large miso factories in the Tokyo
district and found that each produced about one million
pounds of miso yearly. In addition to these three large
factories, there were numerous small factories scattered
thruout [sic] the same district.
“As the planting time was approaching in Manchuria,
we left Tokyo the latter part of March and arrived in Dairen,
Manchuria, the ﬁrst of April. We expect to have headquarters
at Dairen until late fall or early winter, working out in the
various soybean sections of North and South Manchuria.
This country is the real land of the soybean and Dairen, the
real city of the soybean. In 1929, 29.2 percent of the total
cultivated area of Manchuria was devoted to the growing
of soybeans, producing more than 178,000,000 bushels of
seed, thus leading all other crops in acreage and production.
The Port of Dairen handles about eighty (80) percent of the
exports of beans, bean cake, and bean oil.
Note: This is the earliest document seen (Aug. 2011)
that uses the term “land of the soybean” in connection with
or to refer to Manchuria.
“The planting season for soybeans in Manchuria begins
about the ﬁrst of May and extends to about the 25th of May
in some northern sections. We, therefore, had an opportunity
before the planting season, to study the methods of grading,

storage and transportation of [soy] beans, bean cake and bean
oil in the oil mills. The storage yards and warehouse yards
of the South Manchurian Railway cover several hundred
acres and the immense quantities of bags of beans and bean
cakes stored in the open storage yards and in the warehouses
are well worth seeing. In connection with the storage yards
are the Dairen wharves where one may see daily the loading
of freighters from European countries, America, Japan, and
China with beans, bean cakes, and bean oil.
“We had rather expected to ﬁnd a large number of
products made from beans, bean cake, and bean oil but our
ﬁndings thus far have been very meager. The oil is used in
the manufacture of soaps, paints, lard substitutes, and salad
oils, but only a very few factories are engaged in producing
these products. The beans are used chieﬂy for oil and oil
cake, but during the last three or four years, the demand
of European mills for beans has had a serious effect, not
only on the Dairen soybean oil mills, but also on the oil
mills throughout North and South Manchuria. In Dairen,
at the present time, only about forty-ﬁve soybean mills are
active during the crushing season, whereas four years ago
there were about ninety. The oil cakes are for the most part
shipped to the Japanese Islands for feed and fertilizer (chieﬂy
fertilizer), to China and the East Indies for fertilizer, and to
America and Europe for cattle and poultry feed.”
“Our experience in the ﬁeld up to the present time
has been the study of methods of planting and cultivation
practiced in different sections of North and South
Manchuria.”
“We have collected quite a large number of seed samples
during our travels thus far in Manchuria and have obtained
some very interesting types. It may interest the members to
know that we have visited Yingkou (Newchwang), the source
of the Virginia and Wilson varieties. We obtained several
other black and brown-seeded samples similar to the Virginia
and Wilson, and are hoping that some of them may prove
equally valuable. It was learned that the black and brownseeded sorts are grown in some northern sections along the
Liao River. In the study of varieties in different sections of
North and South Manchuria, it has been very interesting to
note the number of varieties, their utilization and adaptability
to various soil and climatic conditions. At the Kungchuling
Experiment Station, more than one thousand varieties and
selections have been tested but at the present time only ﬁve
hundred are under test. The Manchurian varieties do not
succeed in the Japanese Islands or Korea and neither do
the Japanese varieties succeed in Manchuria or Korea. The
Korean varieties also give rather poor results in most parts of
Manchuria.
“With this letter we are sending some lantern slides
illustrating various scenes of the soybean industry in oriental
countries. At some future meeting we hope to have our
movie ﬁlms so arranged that you may have an opportunity
of seeing in motion the many, many ramiﬁcations of the
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soybean industry as we have seen them.
“We hope to be with you at your next annual meeting,
that we may try to catch up with the rapid progress the
soybean has made in the United States during the past two
years.
“With best wishes for a most interesting and successful
1930 meeting, we remain
“Very truly yours,...”
Note 2. This is the earliest English-language document
seen (Feb. 2004) that uses the term “vegetable soybeans”
(not preceded by the word “green”) to refer to green
vegetable soybeans.
Note 3. This letter was reprinted in Soybean Digest
(April 1945, p. 11-12). Address: USDA, Washington, DC.
1062. Morse, W.J. 1930. La utilizacion de la soja en diversas
industrias [The utilization of soya in various industries].
Hacienda (La) (Buffalo, New York) 25:298-301. July;
25:347-49. Aug; 25:394-96. Sept. [1 ref. Spa]
• Summary: This is a translation of USDA Farmers’ Bulletin
1617, but with excellent new illustrations. Contents:
Introduction. Soybeans in the human diet: Whole dry
soybeans, green vegetable soybeans, soy ﬂour, soy oil,
soy sauce, soy milk, tofu (cuajada de soja). Soybeans in
the feeding of domestic animals. Soy oil: Extraction, use.
Soybean cake: as a human food, as a livestock feed, as a
fertilizer. The value of soybean forage. Soybean in silage.
Soya as green forage. Soybeans for the improvement of soils.
Soybean straw.
This article contains many interesting photos: 1. A man
with a hand turned stone mill in China grinding soybeans to
make soymilk. 2. Soybean cakes stacked and partly covered
with tarpaulins at a port in Manchuria. 3. Earthenware
vats used for making soy sauce in a courtyard in China. 4.
Steamed soybeans being cooled to make miso in Japan. 5.
Soybeans intercropped with corn. 6. Manchurians outside a
soy oil factory in Dairen. The equipment was installed by the
French Oil Mill Machinery Co. 7. Carrying round soybean
cakes in a cart at the same factory. 8. A soybean mill at
Yokohama, Japan. 9. An Anderson Expeller for the extraction
of soy oil. 10. A tractor pulling rotary disks for cultivating
soybeans in the USA. 11. Harvesting soybeans with a
tractor in the USA. 12. A tractor pulling a harvester-thresher
combine in the USA. Address: USDA, Washington, DC.
1063. Smith, John T. 1930. Seeing soybeans on Illinois
farms: Stop No. 2–John T. Smith Farm [American Soybean
Assoc. annual meeting]. Proceedings of the American
Soybean Association 3:102. Eleventh annual ﬁeld meeting.
Held 10-12 Sept. 1930 in Illinois.
• Summary: Sept. 11, 1930. Thursday morning, 10:30–
12:00. This farm is located seven miles south and three miles
west of Champaign, Illinois. “The tour led through one of
Mr. Smith’s large soybean ﬁelds where he had four plots

showing the effect of seed bed preparation on the production
of soybeans... Judging from appearances, the plot which had
been pulverated (plowed with a pulverator plow on March
17) and drilled immediately and the plot which had been
pulverated and disked once were best.”
“The stop on Mr. Smith’s farm was made in a 40-acre
ﬁeld where he was combining soybeans and where the
pulverator plow and soybean seeder were being operated.
The soybeans which were being harvested were the
Mandarin variety; they had been seeded on May 1.
“Mr. Smith also had a group of individual hog houses
which had been painted during the summer with soybean
paint. These houses had been painted with soybean oil in
proportions of 20-25-30 and 40 percent of the vehicle.
After an interesting visit of 1½ hours, the caravan of
more than 100 cars continued on to the A.P. Meharry farm.
Address: Southwest of Champaign, Illinois.
1064. Tsao, Lien-en. 1930. The marketing of soya beans and
bean oil. Chinese Economic Journal 7(3):941-71. Sept.
• Summary: A brilliant and very informative article. The
amount of Manchurian soybean production as compared
with the other leading soybean producing countries, and a
discussion of the marketing of soybeans, cake and oil on the
world market, are included. “Tea and silk once dominated
the world market and today, from China’s Three Eastern
Provinces (Manchuria) have created a world demand” (p.
941).
“The cake saturated with from 7 to 9 per cent. of oil
is of no industrial use except as cattle feed and fertilizer
in the ﬁelds. The oil thus obtained is still crude. Although
some large and modern mills at Harbin and Dairen produce
puriﬁed and reﬁned oil for table use, the bulk wanted by
Europe is the crude variety, which is there to be made into
margarine butter, gun-powder, and other industrial articles.
The cake in the very early days of the industry was shipped
to Ceylon for trial as fertilizer in the tea ﬁelds as remarked
before, but owing to the presence of the large percentage
of oil it softened and became damaged when crossing the
tropics” (p. 956).
Page 969 states: “Experiments are now being made
to cultivate soy beans in the French and British Sudans
of Africa [later named Mali and Sudan], in unreclaimed
areas of Australia, in Europe, South America, and by the
time the trials will bear fruit, the Manchuria market will be
irretrievable... The beancake as a fertilizer will also lose its
market in Japan, now that industrialized Europe is thrusting
out a chemical fertilizer in the form of powder sold at much
lower prices than the beancake... Chinese oil manufacturers
naively believe that the chemical as fertilizer is not suitable
for the soil in Japan, but poisons it, so that the crops become
of inferior quality year by year.” Once continued application
of chemical fertilizer assures good results, “the market for
Manchurian beancake is doomed.”
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Note: This is the earliest document seen (Aug. 2009)
concerning the cultivation of soybeans in Sudan.
An appendix (p. 970-71) lists in Chinese characters the
names of the oil mills in Manchuria, by city: Dairen (41
mills), Harbin (28), Antung (20), Newchwang (19), Dairen
west suburb (11), Dairen east suburb (7), Anta (7), Ashihi
(3), Mankou (2), Maotangkiang (2), Angangchi (2), Tsitsihar
(2), Changchun (1), Fularki (1), Imienpo (1).
1065. Rewald, Bruno. 1930. Auxiliary means for leather
dressing. U.S. Patent 1,779,012. Oct. 21. 3 p. Application
ﬁled 12 Jan. 1928. Priority date (in Germany): 16 July 1927.
• Summary: “When dressing leather, the greasing of the
prepared true skins is of great importance in order to make
them soft and supple.”
“I have now found that for the purpose in question, in
place of egg-yolk, phosphatides may be used with great
success. The said phosphatides are met with in abundant
quantities in numerous vegetable and animal substances,
for example in soy beans. Often the residues which result
from the puriﬁcation of the said phosphatides for human
food (in order to remove the substances imparting the
disagreeable smell and taste) can well be used in dressing
leather. These residues contain partly decomposed products
of the phosphatides which products are likewise (or at least
contain) organic phosphatides having a great efﬁciency in
forming emulsions.
The crushed soybeans “are extracted with a mixture of
benzol and alcohol.”
“Example 1: The previously crushed or squashed soy
beans are extracted with a mixture of benzol and alcohol.
This solvent takes up the oil as well as the phosphatides and
is then evaporated. The phosphatides are precipitated in the
oil by introducing steam and thereupon separated from the
oil. In thus separating the phosphatides, a substantial amount
of oil will be carried by the phosphatides. Much of this oil
can be removed from the phosphatides by centrifugal action,
and the phosphatides can then be freed from any moisture
adhering thereto by drying. Thus a fatty mass is obtained
which is composed of about 70 parts of phosphatides and
30 parts of soy-oil and which is adapted to further be mixed
with fat oils, for example soy-bean oil and to be adjusted
by a sufﬁcient addition of the same in such a manner that
the said mass may easily and uniformly be distributed and
employed for leather dressing purposes.”
Note 1. Soy is mentioned 20 times in this patent in
the forms “soy beans,” “dephlegmated soy-slime or soymucilage,” “soy-beans,” “soy-oil,” “soy-bean oil,” “soymash,” “soy-lecithin,” “soy-phosphatide” and “soy-bean
phosphatide.”
Lecithin is mentioned 14 times in the forms “lecithin,”
“vegetable lecithin” and “soy-lecithin.”
Phosphatides are mentioned 29 times in the forms
“phosphatides,” “phosphatide,” “vegetable or animal

phosphatides,” “soy-phosphatide,” “phosphatide-like
material,” “animal phosphatides,” “a phosphatide of
vegetable origin,” “soy-bean phosphatide,” “a phosphatide
from oil-bearing seed” and “a phosphatide from oil-bearing
leguminous seed.”
“The term ‘animal phosphatides’ as used herein, is not
intended to cover egg yolk or materials produced from egg
yolk. No claim is made herein to compositions in which the
whole or the main part of the phosphatides present is derived
from egg yolk.”
Note 3. This is Bruno Rewald’s earliest know U.S.
patent concerning lecithin and leather. Address: Hamburg,
Germany.
1066. Chemicals. 1930. Soya bean as linseed oil substitute.
34:9-10. Oct. *
1067. Rewald, Bruno. Hanseatische Muehlenwerke Akt.-Ges.
1930. Verfahren zur Herstellung von Kautschukmischungen
[Process for manufacturing rubber mixtures]. German Patent
601,457. Nov. 21. 2 p. Issued 16 Aug. 1934. [Ger]
• Summary: Note: Soy is mentioned 6 times in this
patent in the forms “Sojaöls” (soy oils), “Sojaöl” (soy
oil), “Sojabohnen” (soybeans), “Sojaölfabrikation” (soy
oil production), “Sojaphosphatiden” (soy phosphatides)
and “Sojabohnenölfabrikation” (soybean oil production).
Lecithin is a waste product of soy oil. Address: PhD,
Hamburg, Germany.
1068. Dorsett, P.H.; Morse, W.J. 1930. Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6746-6747 (10 Dec. 1930). Dairen,
Manchuria. “W.J. Morse’s notes: After lunch visited Mr.
Saito and Prof. Matsushima of the S.M.Ry. Agriculture
Bureau. Mr. Saito recently returned from a several weeks’
trip in Japan investigating the use of soybean oil cake and
gave use some very interesting data and information on a
product that we secured little information (other than for
fertilizer) while we were in Japan.
“The imports of Manchurian bean cake are gradually
increasing in Japan. The use of the cake was as a feed for
cattle, poultry and hogs has increased to a very considerable
extent as well as the use for fertilizing purposes. New uses
for the oil cake are in the manufacture of certain brands of
soy sauce and miso.
“Many Japanese experiment stations with animal
husbandry divisions have been using bean cake in feeding
experiments cattle, hogs and poultry, especially the latter
two. Several private animal concerns have been using bean
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cake in their feeding rations and have experiments going on
for the use of increased amounts of bean cake in the rations.
This is especially true of hog and poultry farmers.”
Pages 6748-6749. This is a letter dated 10 Dec. 1930
from P.H. Dorsett in Peiping, China, to Mr. T.D. Peyne,
Yungchang, Yunnan Province, China.
“Dear Sir: A short time ago Mr. Paul O. Nyhus,
Agricultural Commissioner, U.S. Department of Agriculture,
Shanghai, China, sent me a copy of your most interesting
letter under date of July 30, 1930, addressed to him.
“My son [Jim / James] and I were in China in 1924-26
exploring for plants and Mr. W.J. Morse and I spent almost
all of 1929 and three months of 1930 exploring in Japan. Mr.
Morse is at present in Dairen, Manchuria...”
“Since the U.S. tariff went into effect in 1930, most
of the oil mills are adding 5% corn or kaoliang meal to the
soybean meal which then goes into mixed feed. The tariff on
mixed feeds is $3. per ton whereas the tariff on soybean oil
cake or meal is $6. per ton.
“Contrary to information in old publications on
Manchurian soybeans, Dairen oil mills now consider the
beans from South Manchuria superior to North Manchurian
beans for the production of oil. The Kingan variety grown in
the Kaiyuan district is considered the best oil variety. Even
the native Manchurian varieties grown in the Kaiyuan district
are considered superior to North Manchurian varieties.”
Pages 6766-6767. This is a letter dated 11 December
1930 to Dr. David Fairchild, 4013 Douglas St., Coconut
Grove, Florida, from P.H. Dorsett, Peiping, China.
“Dear Doctor Fairchild: I have let up from the regular
every-day grind for a few minutes, not only to let you know
that your two good letters, dated October 6th and 14th, have
been received and enjoyed immensely, but also to give you
the good news about the Chinese white bark persimmon sent
in by Meyer about 1909, as I remember.”
Page 6798 (15 Dec. 1930) Dairen, Manchuria. “W.J.
Morse’s notes: In the morning we went to Chinese Customs
to arrange for passing of parcels through Chinese Customs
from Dairen to Yokohama. The ofﬁcer in charge, a Japanese,
upon looking over the letter from the American Consul and
the contents of the parcels, at once phoned the chief engineer
to pass all of our parcels without examination. Although
Dairen is a free port for entry, it is not a free port for export
as export duties are levied on various articles going out from
Dairen through Chinese Customs.
“After lunch we met Mr. Furusawa, manager and one of
the directors of the Nisshin Oil Company of Dairen. He had
just returned from Europe after a six months tour looking
over the soybean oil situation in various European countries.
The soybean situation was during the past season and is
at present very unusual. This has created a very unusual
soybean situation throughout Manchuria, and it is hard to
predict just where the Manchurian bean situation will pick
up or the effect the unusual conditions will have on the

industry.”
Page 6801. “Kalgan is the gateway to Mongolia, and we
understand, was, some years ago, a much better business city
than it is now.”
Pages 6802-6803 (16 Dec. 1930). Dairen, Manchuria.
W.J. Morse’s notes: From our talk with Mr. Takemori it
is evident that very close watch is being kept on soybean
acreage and production in America. The increased tariff on
soybeans and soybean oil cake was a severe blow to the
Manchurian soybean situation and has strengthened the
belief in Manchuria that America is to become a rival of
Manchuria in the soybean trade.”
Pages 6804-6805 (17 Dec. 1930). Dairen, Manchuria.
“W.J. Morse’s notes: In the morning we visited Mr. Saito
and Professor Matsushima at the S.M.Ry. It was thought by
Mr. Saito that we should look up soybean oil cake utilization
in Japan and he said he would write several letters of
introduction to experiment stations and private concerns in
the Kyoto and Tokyo districts.
“We visited the ofﬁce of the Soybean Oil and Oil Cake
Association where we met the secretary, Mr. T. Nakanishi.
The tariff question was brought up ﬁrst and then the great
increase in acreage of soybeans in America. The tariff is
looked upon as an indication that America is to become a
soybean producing country and will take away much of the
European soybean trade from Manchuria.”
Pages 6806-6807 (18 Dec. 1930). Dairen, Manchuria.
“W.J. Morse’s notes: We left at 10:00 a.m. in the morning
on the steamer Hongkong Maru for Kobe. At the pier were
many ofﬁcials of the Agricultural Bureau of the South
Manchuria Ry. and of the Soybean Oil and Oil Cake Dealers
Association to see us off. Mr. Saito of the S.M.Ry. gave us
several letters of introduction to experiment stations, private
concerns, and the Imperial Department of Agriculture that
we might make a study of the utilization of soybean oil
cake in Japan. He advised that most of this is in the Tokyo
and Kyoto districts and that it would be well worth our
while to look over this work. The South Manchuria Ry. is
doing considerable work to increase the use of soybean oil
cake throughout Japan. It is feared that the American tariff
and increased acreage in America will seriously affect the
Manchurian oil cake market and another outlet for the bean
oil cake must be found.” Address: Agricultural Explorers,
USDA, Washington, DC.
1069. Dorsett, P.H.; Morse, W.J. 1930. Morse returns to
Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6825 (23 Dec. 1930). En route Kyoto to
Tokyo, Japan. “W.J. Morse’s notes: We left Kyoto on the
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8:21 a.m. express for Tokyo arriving at the Tokyo Station at
4:55 p.m.”
Page 6830-6831. This is a letter dated 25 Dec. 1930
from P.H. Dorsett in Peiping, China, to W.J. Morse [probably
in Japan]. “I was surprised to learn of your trip to Harbin
but glad to learn that you had a good time, saw a lot and
got a lot of information and pictures even if you and Mr.
Suyetake did almost freeze. I am especially glad that you
saw Mr. Skvortzow and feel sure that you found him a most
interesting fellow. I had not heard that he had dropped his
research with soybeans.
“I note that you say ‘I have now completed the movie
story of soybeans in Manchuria.’ Of course in so far as the
actual making of the movie negative is concerned, you are
correct, but dear friend please allow me to suggest, that from
my experience your trouble and work have just begun.”
Page 6832-6833. This is a letter dated 10 Dec. 1930
from W.J. Morse, c/o American Consulate, Dairen,
Manchuria, to P.H. Dorsett, c/o Wagons-Lits Hotel, Peking,
China. “We made a trip in North Manchuria and spent three
days in Harbin (Suyetake and I nearly froze). We covered a
lot of ground and saw and collected a nice lot of seed as well
as some excellent pictures, both movies and stills. I have
now completed the movie story of soybeans in Manchuria.
Also secured an abundance of data on soys. Am just at the
soybean saturation point and hope to clean up shortly and
wend my way back collecting some stuff Mr. Saito put me in
touch with after he spent a month of study of investigations
in Japan on the utilization of soybeans and oil cake. Saw
Prof. Skvortzow and he wished to be remembered to you. He
dropped his work on soybeans about 2 years ago.”
Page 6844-6845 (26 Dec. 1930). Tokyo, Japan. “Mr.
Morse’s notes: We went to the ofﬁce of the S.M.Ry. with
a letter from Mr. Sato of the Dairen ofﬁce to Mr. Ohbuchi,
Director of the Tokyo ofﬁce... Mr. Matsuda stated that Japan
imported Manchurian soybean oil cake to the value of about
¥40,000,000 yearly. About 80 per cent of this cake is used for
fertilizing purposes and the remaining 20 per cent for cattle
and poultry feed, and a small amount for the manufacture of
soy sauce and miso.
“For the past two years the S.M.Ry. has encouraged
experiments in the greater utilization of soybean oil cake
for cattle, hogs and poultry with private concerns and
experiment stations. Many such experiments have been
carried on in the Tokyo and Chiba districts but as yet no
ofﬁcial results have been published. Mr. Matsuda advised he
would write up data giving the ratio of the various ways in
which soybean cake or meal is now used in Japan and also
would put us in touch with animal industry experts who have
been conducting extensive feeding tests with this product.
“After lunch we visited the ofﬁce of the Honen Seiyu
Co., Ltd., where we met the general manager, Mr. Shosaburo
Ishii to whom we had a letter of introduction from Mr. Sato
of Dairen. The Honen Co. is strictly a soybean oil milling

concern using the German benzin [benzine] extraction
process and has one mill at Dairen, Manchuria, one at
Shimizu, Japan, and one at Narue [?] (near Osaka), Japan.”
Note: An extensive search of the Web in both English
and Japanese by a native Japanese speaker is unable to ﬁnd
a place named “Narue” (or “Harue” or “Marue”) anywhere
near Osaka.
“The Honen Mills crush about 1,000 tons of Manchurian
daily, producing nearly 8,000,000 sacks (84¼ lbs. per bag)
and 3,000 cans of oil (½ gallon each)... Before the 1930
U.S. new tariff much meal was shipped to the United States
but none is shipped now. Considerable meal is shipped to
England, Denmark and India.
“The Honen Co. has issued several pamphlets giving
directions for the use of the oil meal in manufacturing soy
sauce and some kinds of miso, and also for the feeding of
cattle, hogs, and poultry.
“This company does not allow visitors in any of its
mills. While at Dairen we tried to visit their plant near the
S.M.Ry. storage yards, but were told that no one was allowed
to go through the mill.”
Page 6953-6954
Page 7070 (31 Jan. 1931). Tokyo, Japan. “W.J. Morse’s
notes:... we met Professors Matsuzaki and Honda who gave
us much information and some publications concerning
wild legumes and grasses in the Japanese Empire. With
reference to the wild soybean, both botanists stated that
they knew of only one species, Soja ussuriensis. They had
not found or heard of S. tomentosa or S. gracilis which
Professor Skvortzow of Harbin, Manchuria, said occurred in
Manchuria. They are inclined to believe that the two species
are varieties of Soja ussuriensis.”
Page 7138-7139 (9 Feb. 1931). Tokyo, Japan. “W.J.
Morse’s notes: With reference to species of the wild soybean,
Dr. Nakai stated that he knows of only one = Soja (Glycine)
ussuriensis. He had never heard of S. tomentosa or S.
gracilis which Prof. Skvortzow of Harbin stated are found in
Manchuria. He is rather inclined to believe that such species
are varieties or subspecies of Soja ussuriensis.” Address:
Agricultural Explorers, USDA, Washington, DC.
1070. Wall Street Journal. 1930. Archer-Daniels adds to bean
oil sales: Bookings from soap manufacturers and reﬁners in
past two weeks up sharply. Dec. 16. p. 7.
• Summary: Minneapolis. In the past two weeks, the ArcherDaniels -Midland Co. has “sold 1,00,000 gallons of soy-bean
oil to soap manufacturers and edible oil reﬁners.” This is a
remarkably large amount of oil for so short a period, given
“the average annual consumption of soybean oil in the
United States during the last ten years of 2,809,595 gallons.”
Previously, almost all soy-bean oil has been sold to the
paint, varnish and coated fabric industries at prices slightly
higher than linseed oil. But soy-bean oil now sells for about
one cent a pound less than linseed oil, and is used in more

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 490
different industries.
Last year, 1,750,000 bushels of soy beans were crushed;
the remainder of the U.S. crop was used for seed or feed
on farms. However this year, with the import duty on
soy-bean oil increased to 3½ cents a pound, an estimated
4,000,000 bushels will be crushed. Archer Daniels expects
that the manufacture of “soy-bean oil will be an increasingly
important and proﬁtable part of its business.”
1071. Bollmann, Hermann; Rewald, Bruno Albert. 1930.
Improvements in and relating to the manufacture of aqueous
emulsions containing lecithin. British Patent 369,990.
Application date (in UK): 18 Dec. 1930. 2 p. Complete
speciﬁcation accepted: 18 March 1932. Convention date
(Germany): 24 May 1930.
• Summary: “Lecithin is a substance which shows the
properties of swelling slowly in water and of dissolving in
oil. From such oil solutions, however, lecithin separates out
with extreme rapidity. Hence, hitherto, stable emulsions
of water with a large content of lecithin and more or less
oil such as are required for various technical purposes,
particularly with the application of vegetable lecithin such
as soya bean lecithin, have been successfully obtained only
with extreme difﬁculty. These difﬁculties were apparent
particularly in the greasing of leather with emulsions of
water, oil and lecithin, and in the various applications of
lecithin in the textile industry where it is a case of treating
the ﬁbres or fabrics obtained therefrom with water-soluble
materials. If, for this purpose, the aqueous emulsions of
lecithin-containing oil or of lecithin and oil are used a very
rapid separation of the components takes place. To render
such emulsions permanent which, generally speaking, is an
unavoidable necessity, use has been made of additions of
alkalies, soaps or sulphonated oils, which are fundamentally
undesirable, since, in this manner just the advantageous
properties which are obtainable with the lecithin-oil
emulsions are counteracted. Further, such foreign additions
are frequently otherwise disadvantageous; the leather
industry, for example, will only tolerate wholly neutral
emulsions which contain no free or combined acids.
“Also with the use of lecithin in the production of
food stuffs, for example, margarine and baked goods,
similar difﬁculties arise, since it is extremely troublesome
to distribute vegetable lecithin containing oil, which is
a smooth, wax-like mass uniformly in the aqueous fat
emulsion of margarine or in the dough produced from meal
and water.
“According to the present invention stable aqueous
emulsions of non-emulsifying oil and lecithin may be
obtained with the aid solely of benzyl alcohol or glycol
or the higher homologues, derivatives or substitution
products of these numerals as emulsifying agents. By nonemulsifying oil is meant oil which is not itself an emulsifying
agent. Lecithin together with the oil commonly associated

therewith can thus be emulsiﬁed in water and additional
quantities of the normally associated oil or other oils can
also be incorporated in the emulsion if desired. In this way
stable emulsions are obtained which are applicable to many
purposes.
“The materials which may be used for bringing about
emulsiﬁcation are, for example propylene glycol, amylene
glycols, tolyl alcohol, phenylpropyl alcohol and the like,
glycolethyl ether, glycolchlorhydrin and pinacone. It will
be understood that these are merely examples and that other
homologues of these materials are equally applicable.
“For carrying out the process the procedure may for
example, be as follows:
“(1) 30 parts of vegetable lecithin, obtained by
extraction of soya bean, with an oil content of about 30% are
mixed with 10 parts of benzyl alcohol in the cold, whereupon
60 parts of linseed oil are admixed. 400 parts of water are
added thereto and strongly agitated therewith, whereby a
stable emulsion is obtained which in the course of some
days does not alter. This product is suitable for the softening,
dressing or ﬁnishing of ﬁbres, threads and fabrics.” Address:
Both: 3 Alsterdamm, Hamburg, Germany, German Citizens.
1072. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1930. Vegetable adhesive
and method of making. U.S. Patent 1,786,209. Dec. 23. 3 p.
Application ﬁled 31 Aug. 1928.
• Summary: Describes a glue made from soya bean ﬂour
meal for use in the manufacture of softwood plywood.
“As examples we may cite the following typical
formulae:–(1) Mix 30 parts soya bean ﬂour, 1 part sodium
dichromate, 0.1 part zinc sulphate, 80 parts water; add 13
parts 18% caustic soda solution and 4 parts calcium hydrate
in 20 parts water.”
Note: Soy is mentioned 18 times in this patent in the
forms “soya bean ﬂour,” “ﬂour preferably made by grinding
soya bean cake,” “ﬂour made from whole soya beans” and
“soya bean meal.” Address: Seattle, Washington.
1073. Getzen, J.A. 1930. The value of analysis and
speciﬁcations for core oils. Transactions & Bulletin–
American Foundrymen’s Association 1:97. *
1074. Hirose, M.; Shimomura, T. 1930. Study on
polymerised soja bean oil and its soap. J. of the Society
of Chemical Industry, Japan 33(5):169B-72B. May.
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: The characteristics of soybean oil polymerized
by heating at 290-295ºC in carbon dioxide are given. The
rate of decrease of iodine value is considerably smaller than
in the case of ﬁsh oils, but in both cases this rate decreases
with the duration of heating. The yields of hexabromide
and solid tetrabromide decrease to nil as polymerization
progresses, but the amount of viscous brownish-black
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bromide insoluble in light petroleum (which is regarded as an
unsaturated polymerized product of linolenic acid) increases
to an amount nearly equal to that of the hexabromide in the
original oil. The increase in molecular weight (Rast) of the
fatty acids is smaller than that of the original glycerides.
The surface tension of a solution of the soap increases,
and the (Hillyer) drop number and the lathering power
(Stiepel) decrease with increasing polymerization. Thus
polymerization reduces the detergent power of the soap,
but as the soap does not deteriorate on keeping and has
remarkable tenacity, it may with advantage be added to
soaps of better washing power but of a brittle nature, e.g.
hydrogenated soybean oil soap.
1075. Product Name: Morgan’s Soybean Paint.
Manufacturer’s Name: Morgan Co. (The).
Manufacturer’s Address: 20 North Wacker Dr., Chicago,
Illinois.
Date of Introduction: 1930.
New Product–Documentation: Proceedings of the
American Soybean Assoc. 1930. p. 68. “Three years ago
our chemists began experimenting with soybean oil in the
manufacture of paints. On hundreds of railway box-cars,
refrigerator cars and cabooses, it [high quality soybean
paint] has demonstrated an unusual resistance to varying
temperatures and general hard usage.”
1076. Barr, J.E. 1930. Soybean industry is rapidly developing
in United States. Yearbook of Agriculture (USDA) p. 487-88.
For the year 1930.
• Summary: The industrial value of soybean oil and meal,
soybeans for human food, and the need for crushers of a
constant supply of beans, are pointed out. “Soybean oil
is a semidrying oil. At present about 75 per cent of the
soybean oil used in the United States, both domestic and
imported, is used by the paint and varnish industry and in
the manufacture of linoleum, oilcloth, and artiﬁcial leather.
Smaller quantities are used in the manufacture of liquid
soaps, printer’s ink, and other products.” The soybean meal
“obtained from crushing a ton of soybeans is worth 50 per
cent to 60 per cent more than the oil.” Address: Assoc.
Marketing Specialist, Bureau of Agricultural Economics.
1077. McIntosh, A.E.S. 1930. Economic botany: Report
of the geneticist. Report on the Department of Science and
Agriculture, Barbados. p. 21-65. For the year 1929-30. See
p. 62-64.
• Summary: Section V, titled “Economic legumes,” states
under General Conclusions: “The Ground Nut (Arachis
hypogea) and Soya Bean (Glycine hispida) may be safely
used as a human or stock feed in the ‘whole’ state. Generally,
however, these have their oil extracted. The residues make
a highly nutritious cattle meal or plant manure. Soya Bean
tried in Barbados so far has failed for two chief reasons–(1)

its attack by hares in the young stages, and (2) its poor yield.
It is hoped that by the introduction of several strains with
range in habit the latter may be overcome. At present this
species cannot be recommended.
Section VI, titled “Soya beans,” notes that in trials
conducted in 1928, using a U.S.A. strain and 2 selections
from Venezuelan seeds, no nodules developed on the plants.
“In 1929 it was hoped to run a series of experiments with a
large selection of strains from the United States of America
but these did not arrive. A ﬁeld experiment was carried out
with the three original varieties experimented on in 1928.
These were sown in the dry season [April 17] and irrigated.
Cultures of the Soya Bean nodule organisms were obtained
from the States.” Plant spacing was 15-20 inches between
rows and 4-9 inches between plants in each row. Yields of
beans ranged from 767 to 833 lb/acre [12.8–13.7 bu/acre].
Oil content ranged from 21.82 to 22.84%. “The results from
this crop are encouraging and it will be persevered with.”
Address: B.Sc., Ph.D., Barbados.
1078. Bradshaw, Lawrence. Assignor, by mesne assignments,
to the Casein Manufacturing Company of America, Inc.
(New York, NY; a corporation of Delaware). 1931. Adhesive.
U.S. Patent 1,787,611. Jan. 6. 2 p. Application ﬁled 8 June
1927.
• Summary: “Casein has long been used as the protein base
of adhesives and, more recently, glues have been made
from proteaginous seed meals such as soybean meal.”
The following glues are used especially to glue plywood.
Example 2 uses 80 parts by weight of casein, 40 parts
soybean meal (containing about 5% of residual oil), 10
hydrated lime, etc. Example 4 uses 75 parts by weight of
soybean meal (containing about 6% of residual oil), 15
hydrated lime, 5 sodium ﬂuoride, 3 trisodium phosphate, etc.
Address: Bainbridge, New York.
1079. Los Angeles Times. 1931. Why import soy? We can
grow this bean to perfection. Jan. 11. p. J6.
• Summary: This article seems to be based on: Morse, W.J.
1927. “Soy beans: Culture and varieties.” USDA Farmers’
Bulletin No. 1520. 34 p. April. It begins: “Californians are
accustomed to thinking of the soy bean as a cover crop. It is
interesting to note that in its native land, Manchuria, this use
of the soy bean is of small importance.” There the soy bean
is used mainly as a food product; only the by-products, such
as bean cake and straw, are used as fertilizer.
Food products include a paste [jiang], fermented
for about 2½ months, soy [sauce], bean curd [tofu], dry
bean curd cakes, bean curd wafers, ﬂour, and “milk.” The
expressed oil is used locally mainly for illumination [in
lamps]. The better grades are used for cooking and the poorer
grades for lubricating, for making printer’s ink and varnish,
and “as a waterprooﬁng material in the manufacture of cloth,
paper umbrellas, and lanterns.”
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The bean cake is used to fatten pigs and cattle. In Japan,
the cake is used as a fertilizer for mulberry trees and rice
ﬁelds. “In Manchuria the cake is crushed and mixed with oil
and arsenic and placed on the roots of trees to poison insect
pests.” This insecticide is used to kill the pests that injure the
wild trees where silkworms live.
The soy bean was grown in the United States as early as
1804, but only as a curiosity. In Europe it was mentioned as
early as 1790. The soy bean ﬁrst became known worldwide
during the war between Russia and Japan [1904-05]. During
the war, the many troops quartered in Manchuria created a
large demand for soybeans as food. Local farmers increased
their acreage. But after the war they found they had a surplus
that was for too great for the demand in the local market or
the Orient. The price dropped and a trial shipment was sent
to London. The timing was perfect, since English vegetable
oil mills were running part time because of a small crop of
cottonseed and the failure of linseed in the USA and the
Argentine. For the rest of that season, the English mills ran
full time on soy beans.
1080. Dorsett, P.H.; Morse, W.J. 1931. Morse in Japan
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 6953-6954 (14 Jan. 1931). Himeji and
Tatsuno, Japan. “W.J. Morse’s notes: Left Kyoto at 8:33
A.M. for Himeji and went at once to the Hyogo Animal
Industry Experiment Station where we had a letter of
introduction from Mr. Sato of the S.M.Ry., Dairen, to Prof.
Makino, the director. We found that Prof. Makino was ill
in bed with inﬂuenza. His assistant, Mr. Onuma, took us in
charge and explained the feeding experiments with soybean
products.
“The station was established in 1921 and conducts
breeding and feeding experiments with dairy and beef
cattle and hogs. Soy sauce mash (after the sauce has been
pressed out), bean curd mash [okara] and soy bean oil cake
have been used in mixed feeds for cattle, hogs and poultry
since the founding of the station. The South Manchurian
Ry. through Mr. Sato’s visit last fall, arranged cooperative
experimental work in which larger amounts of soybean oil
cake are used. Mr. Onuma kindly gave us the standard feed
formulas used at the station for dairy and beef cattle, hogs
and poultry. In all of these soybean oil cake has an important
place.
“In this section farmers formerly used whole soybeans
for cattle and hog feed but now soybean oil cake is
wholly used as it is much cheaper. However, about 80%
of the soybean oil cake imported in the district is used for
fertilizing purposes in the rice paddies. The farmers use

soybean [curd] mash [okara] and soybean sauce mash.
As there is a section (Tatsuno) nearby where soy sauce is
extensively manufactured there is an abundance of mash
which sells at the present time for 3 sen per kan. When used
for feed much of the salt is removed by soaking the mash
which is fed only to hogs and cattle. As roughage, genge
(Astragalus sinensis) is used as silage.
“Mr. Onuma thought we should visit the Tatsuno soy
section as the factories make a light colored sauce quite
different from the sauce made in other parts of Japan.
He gave us a card of introduction to Mr. Yokoyama,
the secretary of the Tatsuno Soy Sauce Manufacturers’
Association. This Association consists of sixty factories
in the Tatsuno region, all making the light colored sauce.
These factories use about 200,000 koku (1,000,000 bushels)
of soybeans yearly. Light colored soy sauce is said to have
a higher ﬂavor and does not color the food in cooking. It is
used most extensively in the Kyoto and Kobe districts and
along the shores of the Inland Sea.
“We were taken to one of the largest soy sauce factories
(Asahi Shoyu Corp.) by Mr. Shizu Tada, chemist of the
Association. The manager of the factory took us through the
entire plant which covered a very large acreage. The factory
has adopted the latest methods and machinery and at present
is enlarging the plant.”
Page 7011-7012 (22 Jan. 1931). Chiba, Japan. “W..J.
Morse’s notes: We left early in the morning for China where
the Imperial Dept. of Agriculture’s Animal Industry farm is
located. We had letters of introduction to the director. Dr.
Kimura, from Mr. Sato, S.M.Ry. Dairen and Mr. Matsuda,
S.M.Ry. Tokyo.
“The Animal Industry farm. known ofﬁcially as the
‘Zootechnical Experimental Farm’ is located on the outskirts
of Chiba and has about 65 hectares of land. It is a similar
institution to the U.S. Dept. of Agriculture Animal Industry
Farm at Beltsville, Maryland. The station has well equipped
laboratories for chemistry, dairy and meat products, forage
crops, and also some up-to-date dairy and cattle barns and
poultry houses. Experimental work is carried on with dairy
and beef cattle, hogs, rabbits, poultry and bees.
“In the dairy cattle work, Holsteins are used and some
very high grade stock for breeding has been imported from
the U.S. Soybean oil meal to the content of 20% is used
in the standard dairy mash, Up to the present year, cornsoybean silage was used–80% corn and 20% soybeans.
The growing of silage crops was discontinued because of
insufﬁcient land. In the dairy products line, experiments are
being conducted with butter, cheese, milk powder, condensed
milk, milk casein and even soy sauce. Milk casein and soy
sauce are made from skimmed milk.
“With hogs, the Middle White Yorkshire breed is chieﬂy
used although some work is being done with the Berkshire,
Du Roc [Duroc] and Poland China breeds. About 5%
soybean oil meal is used in the standard hog mash.
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“The station is doing a very considerable amount of
work with poultry. Soybean oil meal with minerals in the
standard mash has given more economical results and better
quality eggs than ﬁsh meal. A large number of experiments
are being run with soybean oil meal for egg and ﬂesh
production.
“Several breeds of rabbits or hares from European
countries, America, Japan and New Zealand are being bred
and fed for fur and ﬂesh production. Soybean oil meal and
soybean curd mash [okara] are used in some of the feeding
experiments.
“In feeding experiments with hogs, poultry, dairy
and beef cattle, and rabbits, soybean meal, soybean curd
mash, and soy sauce mash are used in varying amounts in
comparison with ﬁsh meal. Soy sauce mash is used only in
hog and cattle feeding work.
“We were given several publications containing results
of feeding tests in which soybean oil meal, soybean curd
mash, soybean hay, and soy-corn silage were used.”
Pages 7106-7107 (4 Feb. 1931). “W.J. Morse’s notes:
We called on Dr. Ryoji Iwajumi, Chief of the Animal
Husbandry Department of the Tokyo Imperial College of
Agriculture, to whom we had a letter of introduction from
Mr. Sato, S.M.Ry., Dairen, Manchuria. Dr. Iwazumi is held
the best authority on forage and feeding experiments of
Japan. During the past season he visited the U.S. Dept. of
Agriculture and several of the state experiment stations to
study animal industry problems. especially dairy and beef
cattle.
“At present soybean seed is used in many sections of
Japan as feed for horses and work cattle. The beans are
always soaked ﬁrst. Experiments comparing soaked beans
and cooked beans indicate no advantage in cooking. More
farmers are beginning to use the [soy] bean oil cake or meal
in place of beans. As high as 20% of soybean oil meal can
be used in mixed feeds with safety but usually 5-10% of the
bean oil meal is used in mixed feeds for hogs, poultry, and
dairy and beef cattle.
“Dr. Iwazumi stated that the present forage resources
will be sufﬁcient to take care of the increase of beef and
dairy cattle for several years at the present rate of increase.
As forage, mostly wild grasses and legumes (especially
Kudzu) are used. In sections where genge clover is grown in
the rice paddies for green manure, the top of the clover is cut
and used for forage. No soybean hay is used.
“No experiments have been made and there is no
practical experience to go by in the matter of the hardness of
pork in feeding soybeans or soybean oil meal. Dr. Iwazumi
stated that Japanese farmers never feed soybeans to hogs,
bean oil meal being used only in mixed feeds for hogs.
“We were given publications showing the production of
various grains in Japan that can be used for animal feeding
and the per cent of each and its products such as bran that is
used for animal feed.”

Page 7070 (31 Jan. 1931). Tokyo, Japan. “W.J. Morse’s
notes:... we met Professors Matsuzaki and Honda who gave
us much information and some publications concerning
wild legumes and grasses in the Japanese Empire. With
reference to the wild soybean, both botanists stated that
they knew of only one species, Soja ussuriensis. They had
not found or heard of S. tomentosa or S. gracilis which
Professor Skvortzow of Harbin, Manchuria, said occurred in
Manchuria. They are inclined to believe that the two species
are varieties of Soja ussuriensis.”
Page 7138-7139 (9 Feb. 1931). Tokyo, Japan. “W.J.
Morse’s notes: With reference to species of the wild soybean,
Dr. Nakai stated that he knows of only one = Soja (Glycine)
ussuriensis. He had never heard of S. tomentosa or S.
gracilis which Prof. Skvortzow of Harbin stated are found in
Manchuria. He is rather inclined to believe that such species
are varieties or subspecies of Soja ussuriensis.” Address:
Agricultural Explorers, USDA, Washington, DC.
1081. Morse, W.J. 1931. Visit to Kyuemon Hayakawa
Miso Co. in Okazaki, Japan, and soybean oil meal feeding
experiments (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. See p. 6997-7000.
Unpublished log.
• Summary: W.J. Morse took notes and photos of his visit
to Okazaki on 16 Jan. 1931. He was told by an innkeeper
in Okazaki that there are “two factories in Okazaki making
the famous Okazaki black miso... We found the Kyuemon
Hayakawa Miso Co. factory about 3 miles from the inn. The
master of the factory took us through the plant and explained
each step of manufacture. Okazaki miso is made entirely
from soybeans while other forms of miso are made from rice
and soybeans. It takes twenty months to cure black miso.
This company sells about 50,000 kan yearly.
“Okazaki miso keeps indeﬁnitely and is used in making
soups and preserving vegetables. At breakfast at the inn this
morning we had black miso soup and found it had a much
better ﬂavor than red miso soup. The black miso is also
sometimes used in making forms of soy sauce [tamari] by
adding water.
“After our visit too the miso factory we went to Ango
where the main agricultural experiment station of the Aichi
Prefecture is located. We met the director, Mr. Shinto Kanai,
to whom we had a letter of introduction from Mr. Sato,
S.M.Ry. [South Manchurian Railway], Dairen. The work
carried on by this station consists of animal husbandry
(mostly poultry and hogs), horticulture, chemistry and soils,
and rice breeding.
“The station has used soybean oil cake in feeding
experiments with cattle, hogs and poultry about ten years.
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For ﬁve years it has cooperated with the S.M.Ry. in soybean
oil cake feeding experiments. At the present time quite
a lot of work is being done in soybean oil cake feeding
experiments with poultry.
“Aichi Prefecture is one of the leading poultry sections
of Japan. In Japan there are 46,000,000 head of poultry, of
which 6,000,000 are in the Aichi Prefecture. Poultry feed
consumed in this prefecture amounts to Yen 18,000,000
yearly, of which nearly 40 per cent is produced locally. About
Yen 8,000,000 of soybean oil cake is used in the prefecture
but largely for rice paddy fertilizer. However the use of the
cake for cattle and poultry feed is increasing rapidly.
“The station is doing no work with soybeans [edamamé]
with are grown only on the edges of the rice paddies by the
farmers. The crop is raised for seed which is used in the
home manufacture of miso, soy sauce and bean curd. Several
varieties are grown by the farmers and Mr. Kanai said he
would collect some and send us.”
Page 6999: “Negative #46448. Soja max. soybean miso
(Black) Okazaki, Japan. Okazaki black miso made wholly
from soybeans curing in the large wooden casks or tubs. The
material cures in these casks or tubs twenty months before
it is ready for use.” The cask is held together by many wide
braided bamboo hoops. The cask is several feet taller than
the miso maker (wearing an apron with a crest symbol or
mon on the front) standing next to it. The top of each cask is
piled high with about 1,200 pounds of stones to weight the
miso.
Page 7000. “Negative #46449. Soja max. Black soybean
miso curing in casks, Okazaki, Japan, January 16, 1931,
D&M.
“Negative #46450. Soja max. Black miso curing in
wooden containers at Okazaki, Japan, Jan. 16, 1931, D&M.
Okazaki back miso is made wholly from soybeans and
cured in large wooden containers as shown here and in the
two previous pictures. Black miso is used in soups, and in
preserving vegetables. 1200 pounds of stones are used to
weight the miso material.”
Page 7002 (Sat., 17 Jan. 1931). Tokyo, Japan. “W.J.
Morse’s notes: On our way to the S.M.Ry. ofﬁce we stopped
at the Dollar Steamship Line Ofﬁce to see about reservations
for San Francisco.
At the S.M.Ry. ofﬁce, Mr. Matsuda, agricultural
engineer, advised that a special conference on soybean
oil cake feeding experiments was to be held the coming
Wednesday at the Hog Breeding Farm at Tachikawa. He
thought it would be well worth our while to collect data on
the experiments to be seen and discussed. It was stated that
many of the experiments in which excessive amounts of
soybean oil cake were used had not turned out very well. We
were given some more publications relating to the results
obtained in feeding soybean oil cake, soybean curd mash
[okara] and soy sauce mash to cattle, hogs, and poultry.”
Page 7005-7006 (20 Jan. 1931), Tokyo and Tachikawa,

Japan. “W.J. Morse’s notes: We called at the S.M.Ry. Ofﬁce
where we met Mr. Matsuda and some other men who were
going to visit the Hog Breeding Farm at Tachikawa. Arriving
at the farm we were met by the director who ﬁrst gave us the
results of the soybean oil cake feeding experiments up to the
present time.
“Four series of feeding experiments with hogs and pigs
are being run, using different percentages of boiled rice,
barley and soybean oil meal in the standard feeding mash.
With young pigs the different variations of mash are given in
addition to the mother’s milk. With young pigs the feeding
experiments were started when the pigs were two (2) days
old.
“From 3-5 weeks the young pigs fed mash with the
40% soybean oil meal made very rapid gains but then began
to develop serious stomach trouble (is it any wonder with
a 40% bean cake feed?). After four to ﬁve weeks all of the
pigs had died which were on the 40% bean cake meal feed.
Knowing the high content of protein (44-46%) of soybean
oil meal, it seems rather a drastic move on the part of the
experimenters to start 2-day old pigs on mash containing
nearly one-half highly nitrogenous feed.
“In the standard mash used by the station rice bran,
barley bran, wheat bran, corn meal, soybean oil meal, ﬁsh
meal, salt, and calcium carbonate are used. The analysis of
this feed is as follows:
“Standard Hog Mash.
“Moisture 10.26%
“Protein 17.13%
“Fat 8.79%
“Carbohydrates 43.60%
“Fiber 7.24%
“Nutritive Ratio 1:5.16”
Page 7007-7008 (21 Jan. 1931) Tokyo, Japan. “W.J.
Morse’s notes: We visited the Institute of Physical and
Chemical Research where we met Dr. U. Suzuki, Prof. of
Biological Chemistry at the Tokyo Imperial University and
Chief Chemist at the Institute of Physical and Chemical
Research, to whom we had a letter of introduction from Mr.
Sato, S.M.Ry. Dairen.
“The S.M.Ry. Bureau of Agriculture has a special
cooperative relationship with the Chemical Division of the
Institute through which Dr. Suzuki is making a thorough
study of the utilization of the soybean and its products. The
S.M.Ry. is especially anxious to increase the use of soybean
oil cake in Japan other than for fertilizing purposes.
“In his work, Dr. Suzuki has been especially interested
in the foods of the Japanese people. Next to rice the soybean
is the most important food. Ninety-seven per cent of the
food of Japanese people is vegetable, two percent marine
products, and one per cent meat. Of the vegetables, 12 per
cent in protein and 85 per cent carbohydrates, an extremely
wide nutritive ratio. Much of the vegetable protein is
supplied by beans, especially the soybean.
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“Dr. Suzuki has done much experimental work in the
use of soy ﬂour from extraction process bean cake or meal.
Much of the work has been done in cooperation with Tokyo
bakeries. The bakers have not been successful in making a
good bread containing more than 20 per cent soybean ﬂour
and 80 per cent wheat ﬂour.
“With reference to Soyamint, Dr. Suzuki advised that
this is a soy sauce substitute–one-half chemical and one-half
fermentation. We were given considerable data on other
soybean products and also publications.”
Page 7030-7031 (17 Jan. 1931, Tokyo). In a letter to
Dorsett in Peiping, China, Morse comments on the two
factories making black miso in Okazaki.
Page 7053 (27 Jan. 1931). Morse notes in a cover
letter accompanying two parcels sent from the American
Consulate in Tokyo to Mr. K.A. Ryerson, Foreign Plants,
B.P.I. [Bureau of Plant Industry], Washington, DC: “Of the
products the most interesting is the famous Okazaki Black
Miso under [product] numbers 6670 and 6671 which were
obtained on a recent trip to Okazaki to learn the process of
manufacture. This form of miso is the only one made wholly
from soybeans as other forms are made with soybeans and
rice. Black miso has been made at the same factory for
about three hundred years and no improvements have been
made in the methods of manufacture.” Address: Agricultural
Explorers, USDA, Washington, DC.
1082. Product Name: Yelkin Lecithin.
Manufacturer’s Name: Ross & Rowe, Inc.
Manufacturer’s Address: 25 Beaver St., New York City.
Date of Introduction: 1931 January.
New Product–Documentation: Ad by Ross & Rowe, Inc.
1931. “Yelkin: The new, improved vegetable lecithin” Oil
and Fat Industries 8(1):8. Jan.
Ad in Bakers Digest. 1943. April. p. 48. “Yelkin BSS
Lecithin.”
Soybean Blue Book. 1947. p. 70-71. Ad on p. 70 reads:
“Standardized lecithins. Lecithin headquarters of America.
Quality controlled... There is a grade of standardized lecithin
specially adapted for each of the following: Confectionery
products, bakery products, oleomargarine, paints and printing
inks, cosmetics, vitamins, leather and textiles. Backed by
a staff of competent technical men with over 17 years of
practical lecithin experience, who know lecithin and how to
use it.” Note: The word “Yelkin” does not appear.
Ad in Soybean Blue Book. 1953. p. 101. “25 Years of
Lecithin Experience. Pioneers and Leaders in Developing
Uses. Leaders in Lecithin Sales.” Note: 1953-25 = 1928.
Soybean Digest Blue Book. 1974. March. p. 118. They are
now a subsidiary of ADM. “Sole distributor of the complete
line of Yelkin lecithin products.” Ad in Soybean Digest
Blue Book. 1978. p. 37. “Our Yelkin lecithins have been a
standard in the industry for over 50 years.”

1083. Mecheels, Otto. 1931. Lecithin in der Textilindustrie
[Lecithin in the textile industry]. Melliand Textilberichte
12(2):123-24. Feb. [Ger]
• Summary: Discusses the use of lecithin obtained from
soybeans in the textile industry and methods to be followed
in preparing it. A large photo shows the inside of the
extraction building at Hansa-Muehle G.m.b.H., Soja-Werke,
Hamburg, Werk Neuhof.
Note: This is the earliest document seen (March 2016)
concerning industrial (non-food, non-feed) uses of lecithin.
Address: Prof., Dr., Reutlingen.
1084. Satow, Teikichi. 1931. Apparatus for treating soy
beans. U.S. Patent 1,799,256. April 7. 3 p. Application ﬁled
23 Jan. 1926.
• Summary: In order to preserve the proteins in the cake, the
(cracked) seed is dried by hot air until the water content is
reduced to 12.5-13% before extracting with light petroleum
solvent (such as benzine or carbon tetrachloride) at not above
45ºC in a steam-heated rotary drum (details given). The
solvent is removed from the extracted meal by hot dry air,
the temperature being raised to 115-120ºC. Address: Tokyo,
Japan.
1085. South Manchuria Railway. 1931. Soya beans. Report
on Progress in Manchuria. Second, to 1930. 307 p. See p. 4,
5, 8, 40, 76, 137, 144, 152, 154-55. (Dairen, Manchuria). [1
ref. Eng]
• Summary: “The soya bean, to-day commanding a world
market, and kaoliang, used as the staple food of the native
population and also as cattle fodder, are the most important
among agricultural products. The production of soya beans,
amounting at present to about 221,000,000 bushels, or
5,300,000 tons, annually, has doubled during the last 14
years... The commercial importance of the soya bean and its
products–oil and cake–has made Manchuria famous. They
are so predominant that they now constitute more than 60
per cent. in value of the entire export trade of Manchuria.
Of 4,721,000 tons of beans and bean products exported in
1929, more than 41% went to Japan, about 44% to Europe,
13% to China, and the rest to the United States and other
countries. Next to beans, millet is now the most important
crop producing 171,000,000 bushels every year.”
“Manchuria is often described as the ‘granary of Asia,’...
But its agricultural destiny was not generally realized
until the South Manchuria Railway Company, running
through the valley of the Liao River, brought large supplies
of Manchurian [soy] beans to Dairen, whence they were
shipped to waiting markets in Europe.
Soya beans (Chapter 94) is one of ten chapters in section
VII titled agriculture. “The story of the Manchurian bean is a
striking romance in economic history. The Japanese, though
naturally regretting the loss of the Liaotung, the ‘legitimate
fruit’ of the Sino-Japanese war, found some compensation in
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the discovery of the Manchurian bean, which revolutionized
the fertilizer industry and became a substitute in the Japanese
rice-ﬁeld for the dry-herring fertilizer then extensively used.
Ever since, the Japanese have been the heaviest purchaser of
the Manchurian bean. The ﬁrst trial shipment of this legume
was made in 1908 by the Mitsui Firm of Japan, being sent
from Dairen to Liverpool, and this was the beginning of a
new industry in England, Germany, Denmark and Holland.
The major portion of the beans destined for Europe was
for the mills at Liverpool and Hull, England; for those at
Copenhagen, Denmark, and Rotterdam and Amsterdam,
Holland. Germany’s consumption subsequently became
greater than all, and this, though interrupted during the
European war, is recovering. At the time of the universal
shortage of food during the great war, the Manchurian bean
played a very important part in the world’s food supply.”
“The inﬂuence of the Manchurian bean on national
economy is remarkable. Denmark was more than selfsupporting in the production of cereals, specially wheat,
until 30 years ago. But Danish products found themselves
unable to compete with American large-scale production,
even in the home market. Aided by the Manchurian bean,
the Danes turned extensively to stock breeding. The bean
is imported, the oil extracted and used for manufacturing
margarine (vegetable butter), soap, etc., while the residue of
cake is extensively used as feed for live-stock, which totaled
as many as 18,524,000 head in 1926, besides many million
run of poultry. The consequence was the development of an
enormous export trade in animal products, butter, cheese,
bacon, ham, eggs, and also live-stock. The value of this great
trade is some 1,027 million kroner [krone], or more than
70% of Denmark’s total export. Holland, to some extent, is
in a similar position.”
Total world production of soybeans in 1928-29 was
estimated at 353,842,000 bushels, of which Manchuria
accounted for 63% (22 bushels/acre), China proper 25% (16
bu/acre), Korea 6% (12 bu/acre), Japan 5% (19 bu/acre), and
the USA 1% (16 bu/acre).
Manchurian soya beans are divided into 4 classes
according to color–yellow, white eye-brow [yellow with
white hilum], green, and black. The chemical composition
of these beans, according to analyses made in 1927 by the
Central Laboratory at Dairen is: Yellow (18.19% crude
fat/39.94% crude protein), black (14.74/41.00), green
(18.96/40.12). Thus the green are highest in oil and the black
are lowest. The black are highest in protein and the yellow
are lowest. Address: Dairen, Manchuria.
1086. Osgood, George H. 1931. Vegetable protein-base glue.
U.S. Patent 1,804,640. May 12. 1 p. Application ﬁled 11
Aug. 1926.
• Summary: Any high protein content vegetable meal may
be used. Peanut meal is the main protein source mentioned;
soy is not mentioned. Address: Tacoma, Washington.

1087. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1931. Vegetable glue and
method of making same. U.S. Patent 1,805,773. May 19. 4
p. Original application ﬁled 29 Oct. 1923. Divided and this
application ﬁled 23 Sept. 1927.
• Summary: “Soya bean ﬂour made from soya bean cake
from which the oil has been expressed, is preferably used in
practice because it is cheaper and makes a better glue, but
ﬂour made from whole soya beans, without expressing the
contained oil, may also be used, although obviously it would
not be economical in view of the value which attaches to
such oil.” A ﬁnely ground ﬂour is desirable; 80% should pass
through a 100 mesh screen. Lime, caustic soda, and sodium
silicate are the typical chemicals added. Various formulas are
given. Address: Seattle, Washington.
1088. American Lecithin Corporation (Atlanta, Georgia; a
corporation of Delaware). 1931. LEXIN. U.S. Trademark
283,782. Registered June 9. Application ﬁled 14 Feb. 1931.
• Summary: Word Mark: LEXIN. Good and Services:
Lecithin in a partly-puriﬁed condition and in various
grades and stages of purity. First use: 1930.05. First use in
commerce: 1930.05.
Mark drawing code: Typed drawing.
2nd renewal: 1971.06.09.
Note: This is the earliest known registered trademark for
lecithin in the United States. Address: Atlanta, Georgia.
1089. Banks, Harry P. 1931. Process of making a water
resistant adhesive and to the product thereof. U.S. Patent
1,813,377. July 7. 4 p. Application ﬁled 26 Jan. 1929.
• Summary: “I claim:... 3. The method of making adhesives
which comprises adding furfural to soya bean ﬂour
containing material dispersed in an alkaline medium.”
Note: Soy is mentioned 16 times in this patent in the
forms “soya beans” (1) and “soya bean ﬂour” (15). Address:
Seattle, Washington.
1090. Davidson, Glenn; Laucks, Irving F. 1931. Process of
making a water resistant double decomposition adhesive and
to the product thereof. U.S. Patent 1,813,387. July 7. 4 p.
Application ﬁled 25 Jan. 1929.
• Summary: Soya bean ﬂour is used in this process.
A sample formula is:
Soya bean ﬂour 72.5%
Calcium hydrate 12.3%
Rosin (powdered) 3.9%
Potassium permanganate 0.3%
Sodium ﬂuoride 11.0%. Address: Seattle, Washington.
1091. Prairie Farmer. 1931. Soybean oil paint wears well:
Illinois experiments prove its worth. 103(27):6. Aug. 22.
• Summary: “Finding new outlets for farm products is one
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of the big jobs with which agricultural experiment stations
are faced. At the University of Illinois, Dr. W.L. Burlison,
chief agronomist, has tackled the job of ﬁnding a satisfactory
outlet for soybean oil. He has established a laboratory on the
University agronomy farm, where a series of outdoor and
indoor panels are being painted with various mixtures of
paint wherein the vehicle (oil) is made of soybean oil instead
of the standard linseed oil.”
“Last year, prior to the meeting of the American
Soybean Growers’ Association, the buildings on the Meharry
Farm at Tolono were painted with soybean oil paint. After
a year the surface of the 40-year-old barn is in perfect
condition. The paint has not checked at all and is starting to
chalk as good pain should.”
“With one exception the leading paint manufacturers are
cooperating with Dr. Burlison in his tests with soybean oil in
paint. Many of these manufacturers are supplying the paint
paste and letting the university mix the vehicle to suit their
desires.”
A photo shows Dr. Burlison examining paint panels.
1092. Eastman, W.H. 1931. The utilization of the soybean in
the oil milling industry. American Paint Journal 15(46):56,
58, 60, 62. Aug. 31.
• Summary: This is the text of an address given before
the recent annual convention of the American Soybean
Association in Columbia, Missouri. Contents: Introduction.
Manchurian production. United States soybean crop.
Consumption of soybean products necessary. Soybean oil
consumption. Meal consumption important. Experience in
Denmark. Meal value not realized in U.S. Efforts in other
sections. Conclusion.
“The soybean will always have considerable value as a
hay, forage and fertilizer corp, yet whether it will maintain or
surpass its present importance depends upon the possibility
of an outlet for a good proportion of the crop in the oil
milling industry.”
“Soybean oil consumption:... “It is being consumed in
large quantities by the soap and edible oil industries, in fact
during the past six months several hundred tanks of the oil
were taken by the edible interests. There is also a steadily
increasing demand for the oil in the paint and varnish, coated
fabrics, and core oil industries to mention but a few of the
larger users.”
“The production of soybean oil in 1930 was 13,500,000
pounds, as compared to 11,000,000 pounds in 1929.”
Denmark is “a country whose agricultural history is
interesting in itself, and whose experience with soybean
oil meal is very enlightening. Denmark, an agricultural
country with a population about the size of Chicago, is today
probably the most prosperous nation in the world. This little
country supplies to the world market about one-third of the
total amount of butter, one-fourth of the bacon, and one-tenth
of the eggs, as well as furnishing considerable quantities of

other agricultural products.
“In order to attain this position in the world market,
Denmark has really industrialized its agriculture to a
remarkable extent. It has standardized to a high degree
the uniformity and quality of its products.” Denmark also
practices “Scientiﬁc Feeding.” In 1930 Denmark consumed
approximately 138,000 tons of soybean oil cake and meal; of
this total, about half (68,000 tons) was imported and the rest
was crushed in Denmark.
“I have shown the scope of the soybean milling industry
at the present time, particularly in relation to the continued
development of the soybean crop. I have demonstrated
that the milling industry is important to the production
of soybeans on a large scale, and that a greater and more
widespread demand for soybean products is necessary to
provide a continued outlet for a large share of the crop. And
I have emphasized particularly the importance of a greater
consumption of soybean oil meal in order to provide an
outlet for the product representing the greatest value of the
milling beans.” A photo shows W.H. Eastman. Address:
President, National Soybean Oil Manufacturers Assoc.
1093. Satow, Teikichi. 1931. Waterproof glue. U.S. Patent
1,824,448. Sept. 22. 2 p. Application ﬁled 23 Jan. 1926.
• Summary: “The object of my invention accordingly
includes the preparation of a water-proof glue composition
in a powdered form which will not deteriorate under normal
conditions, and which becomes active and quickly available
with the addition of water.
“It has heretofore been proposed to use the residue
obtained from de-oiled soy-beans or from soy-bean cake, as
an ingredient in glue, on account of the adhesive qualities
of the soy-bean protein when glutenized. I have discovered
that the adhesive qualities of the soy-bean product is [sic,
are] greatly enhanced and is rendered more effective by
the action of an enzyme [such as powdered papaia / papaya
milk] having protein digestive powers. I have also found
that my improved glue composition is rendered practically
impervious to water by the addition of an oxidizing agent”
[such as sodium ﬂuorid / ﬂuoride, calcium hydroxid /
hydroxide, and/or potassium chromate].
Note: This is the earliest English-language document
seen (Sept. 2016) that uses the word “de-oiled” to refer to
“defatted” in connection with the soy-bean. Address: Tokyo,
Japan.
1094. Bradshaw, Lawrence; Dunham, Henry V. Assignors, by
mesne assignments, to The Casein Manufacturing Company
of America, Inc. (New York, NY; a corporation of Delaware).
1931. Process of making slow-setting casein glue, and dry
base for use in such processes. U.S. Patent 1,829,259. Oct.
27. 4 p. Application ﬁled 19 May 1926.
• Summary: “We have now found that soybean meal added
to casein glues and adhesive compounds had a marked effect
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in retarding the ‘setting’ thereof, thereby extending the life
of such glues...” Sample formulas are given. (2) “Casein 35
parts; soybean meal [120 mesh] 30 parts; hydrated lime 20
parts; sodium ﬂuoride 4 parts; sodium carbonate 9 parts.”
Address: Bainbridge, New York.
1095. Casberg, Carl H.; Schubert, Carl E. 1931. An
investigation of the suitability of soy bean oil for core oil.
University of Illinois Engineering Experiment Station,
Bulletin No. 235. 22 p. Oct. [3 ref]
• Summary: “Since some core oil manufacturers have used
soy bean oil as a diluent for core oils, it has been suggested
that an investigation should be undertaken in order to
determine the suitability of soy bean oil either as a substitute
for, or a diluent of, other oils used for the purpose of making
cores. In response to these suggestions tests were conducted
on various soy bean oils, each oil being designated by letter,
to serve as identiﬁcation in this report...
“Raw soy bean oil produced cores with an average
tensile strength slightly higher than the average tensile
strength of cores made from semi-reﬁned or varnish soy
bean oil and compares favorably with the core oils now on
the market. Cores baked for approximately one hour were
of greater strength than those baked for 45 minutes and 1
hour and 15 minutes, respectively... Cores made with various
proportions of linseed oil and soy bean oil were as strong
as those made with linseed oil.” Address: 1. Manager, shop
laboratories; 2. Asst. Superintendent, Foundry Lab. Both:
Engineering Experiment Station, Illinois.
1096. Lindstaedt, Frank F. 1931. Adhesive. U.S. Patent
1,833,527. Nov. 24. 2 p. Application ﬁled 20 Dec. 1927.
• Summary: Describes a glue made from soybean meal
for use in the manufacture of softwood plywood. Address:
Oakland, California.
1097. Genin, G. 1931. La caséine végétale: Propriétés
et emplois. I. [Vegetable casein: Properties and uses. I.].
Industrie Chimique (L’) 18(214):784-85. Nov. Abstracted in
Le Genie Civil 100(14):352. April 2, 1932. [1 ref. Fre]
• Summary: In this article are described the preparation of
the vegetable milk from soybeans from which the casein
is derived, the preparation of casein in industry, and its
industrial uses. To make vegetable casein the oil is ﬁrst
removed from soybeans. Carbon tetrachloride can be used.
The protein is then extracted from the defatted cake and
precipitated, using acetic acid or soda. (The Chinese and
Annamites prepare vegetable casein in sheets, which are
very delicate and yellow in color.) The coagulated liquid is
separated from the liquid supernatant, washed and dried. The
resulting product (which may be treated with formol) can be
used to make galalithe/galalith (a hornlike or plastic, often
transparent substance), adhesives, porcelain, oil-based paints,
paper coatings or sizings (to make paper more resistant to

and impenetrable by water), soap, insecticides, and cellulosetype products. Address: Ingenieur Chimiste E.P.C.I.
1098. Banks, Harry P.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1931. Process of making
an adhesive and the product thereof. U.S. Patent 1,835,689.
Dec. 8. 6 p. Application ﬁled 10 Aug. 1925.
• Summary: An improved adhesive is made “by combining
milk casein and soya bean ﬂour.”
Examples of formulas for plywood purposes:
Soya bean ﬂour–150 parts
Coarse milk casein–30 parts
Lime–50 parts
Resin–50 parts
Caustic soda–30 parts
Sodium silicate–90 parts
Potassium permanganate–10 parts
Water–790 parts
(2)
Soya bean ﬂour–15
Coarse milk casein–50
Magnesia–90
Caustic soda–30
Trisodium phosphate–20
Water–600
For paper sizing
Soya bean ﬂour–35
Milk casein–5
Sodium ﬂuoride–2.5
Lime–2.5
Water to bring to proper consistency–100
Note: Soy is mentioned 63 times in this patent in
the forms “soya bean ﬂour,” “proteins of the soya bean,”
“partially dispersed soya bean material,” “soya bean cake,”
“soya beans” and “soya bean meal.” Address: Seattle,
Washington.
1099. Laucks, I.F.; Banks, H.P.; Davidson, G.; Rippey,
H.F.; Cone, C.N. Assignors to I.F. Laucks, Inc. (Seattle,
Washington). 1931. Plastic composition and method
of making same. U.S. Patent 1,835,713. Dec. 8. 2 p.
Application ﬁled 23 Oct. 1925.
• Summary: “Our invention relates to new plastic
compositions for application to walls or other ﬂat or irregular
surfaces and method of manufacture of same.
“There is a demand for a plastic which can be applied
wet, like plaster for example, on walls and similar situations,
and which will be slow enough in setting so that it can be
worked or ‘stippled.’ Such stippling is done to present an
irregular surface, rather than the ordinary ﬂat surface of
plastered walls.
“Such a plastic material must have greater plasticity
than common wall plaster. It must also be slower in time of
setting and must of course eventually set hard.
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“We have found that compositions having very valuable
properties along the lines above mentioned, can be made
from vegetable proteins or vegetable protein containing
materials, and in particular, from the protein of the soya bean
or from the residue of the soya bean after the oil has been
expressed or extracted.
Soy appears 9 times in this patent as “soya bean”,
“protein of the soya bean,” “residue of the soya bean,”
“soya bean oil,” “soya bean ﬂour,” and “soya bean binder.”
Address: Seattle, Washington.
1100. Oil, Paint, and Drug Reporter. 1931. Trade news
briefs: The Buckeye Cotton Oil Company. 120(26):2. Dec.
14.
• Summary: “The Buckeye Cotton Oil Company has run its
plant at Louisville [Kentucky] steadily since opening this
Fall. Last Spring [1931] it ran for some time on beans, then
closed down over the Summer. Since early last Spring it has
crushed no cottonseed. As a result of the ﬁre which destroyed
the Early Daniels [sic] plant at Cincinnati [Ohio], a short
time back, it is believed that the Louisville Buckeye plant
will probably run all Winter on soybeans, it being known
that it has undertaken to supply some of the business which
otherwise would have been handled by the Early Daniels
plant.”
Note 1. This mill, which was purchased by Procter
& Gamble Co. in 1929, crushed its ﬁrst soybeans using
expellers.
Note 2. The Early & Daniel Co. elevator / warehouse at
Cincinnati was destroyed by a ﬁre on 17 Nov. 1931.
1101. Brown, Earl D.; Davidson, Glenn; Laucks, Irving F.
Assignors to I.F. Laucks, Inc. (Seattle, Washington). 1931.
Process of reducing the water requirement of compositions
of matter embodying vegetable protein containing material
and to the product thereof. U.S. Patent 1,836,897. Dec. 15. 2
p. Application ﬁled 14 Nov. 1927.
• Summary: Describes a glue made from soya bean ﬂour or
meal for use in the manufacture of softwood plywood.
“To further and more particularly illustrate: 50 grams
of soya bean ﬂour may be mixed with 100 cubic centimeters
of water and we have found that it requires the addition of
approximately 20 cc. more of water to bring the mixture to a
proper consistency or state of colloidal dispersion...”
Note: Soy is mentioned 10 times in this patent in the
forms “leguminous oil seeds such as soya beans,” “soya
bean cake or meal,” “the albuminous material contained in
soya beans,” “ﬂours obtained by ﬁne grinding of soya bean,
peanut, cottonseed and linseed cake and meals,” “soya bean
ﬂour,” Address: Seattle, Washington.
1102. Washington Post. 1931. Japan held to need food of
Manchuria for her existence: Native writer says Nippon
must have territory to assure edibles. Starvation threatens if

expansion is denied. Nation is ﬁghting for life and property
of citizens in conﬂict zone. Dec. 27. p. M13-14.
• Summary: Japan is ﬁghting for a stable food supply
for her 67 million people who live in Japan proper–so
says Kinnosuke Adachi, the ﬁrst Japanese to attain a desk
position on an American newspaper. Mr. Adachi recently
explained Japan’s position to a Washington Post reporter.
Japan is ﬁghting “bandit gangs” who threaten to destroy
Manchuria’s peace and decent Japanese administration.
Japan has no interest in colonizing Manchuria. After 20 years
of government encouragement and subsidies, there are today
only 240,000 Japanese in Manchuria, and most of them are
merchants or ofﬁcials–not farmers. So what Japan wants
are stable conditions in Manchuria so Chinese farmers can
produce their crops in peace. But for the past 20 years, the
“warlord” government that rules Manchuria has threatened
this stability. The governors of each of Manchuria’s three
provinces (Kirin, Heilungkiang, and Jehol) and of Taonan
are “all eminent graduates of the ‘warlord’ school; children
of the wild, untainted by the effete touch of lettered culture.”
The warlords rule Manchuria only to enrich themselves.
The peak of warlord exploitation started a little less than
a decade ago, when the warlords started printing money, the
fengpiao or Mukden notes, which had no backing in silver
or gold. Then they organized a governmental purchasing
bureau or agency, which compelled the farmers to sell their
entire soya bean crop to this new agency and “forbade
them to sell to any other individuals or corporations, under
heavy penalty.” The warlords then turned around and sold
the same beans to the Japanese and European exporters for
real money–gold and silver. In 1920, 100 fengpiao bought
100 Japanese yen. At the beginning of 1931 it took more
than 13,000 fengpiao to buy 100 Japanese yen. This has
ruined Manchurian farmers, who now face starvation, and
it is destroying Japan’s food and fertilizer imports from
Manchuria.
Japan now imports more than 27 million tons of
Manchurian bean cakes, the residue of Manchurian soya
beans after the oil has been pressed out, to fertilize her rice
ﬁelds. But it is not enough; Japan now has to import 30
million bushels of rice each year (even from California)
to feed its people. Food shortage is Japan’s most serious
problem. 67 million people must survive on a mountainous
island that is smaller than California and only 15% of
which is arable. Japan values American public opinion
inﬁnitely more than Americans realize. New York is Japan’s
best source of capital, and the USA is a crucial market for
Japanese silk. A photo shows Mr. Adachi.
1103. Burlison, W.L. 1931. Commercial utilization of
soybeans and soybean products. J. of the American Society
of Agronomy 23(12):1066. Dec. Presented as part of
Symposium on Soybeans. Leader: W.J. Morse.
• Summary: “It is doubtful if there is any crop in America so
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widely discussed from the standpoint of the farm as well as
from the standpoint of utilization of the derived products as
is the soybean. Someone has called soybeans ‘The Romance
Crop.’ There is indeed romance surrounding the soybean,
especially during its early history in the Old World.”
Address: Univ. of Illinois.
1104. Product Name: Lauxein Waterproof Soybean Glue,
Lauxtex Plastic Wall Coat, Lauxein Emulsiﬁer.
Manufacturer’s Name: Laucks (I.F.), Inc.
Manufacturer’s Address: 314 Maritime Building, Seattle,
Washington. Also has ofﬁce in Portsmouth, Virginia.
Date of Introduction: 1931 December.
New Product–Documentation: W.L. Burlison and O.L.
Whalin. 1932. Journal of the American Society of Agronomy
Aug. p. 594-609. “The production and utilization of soybeans
and soybean products in the United States.” See p. 608.
“Lauxtex plastic wall coat,” “Lauxein waterproof soybean
glue,” and “Lauxein emulsiﬁer” are listed as industrial uses
of soybeans.
W.L. Burlison. 1936. Industrial and Engineering
Chemistry 28(7):772-77. July. “The Soybean: A Plant
Immigrant Makes Good.” See Table II, p. 775. States that
these products were on the market during the latter part of
1931.
1105. Laucks (I.F.), Inc. 1931. Plywood is made by the glue
line. Lauxein water proof glue (Ad). Timberman (The). Dec.
p. 29.
• Summary: “Lauxein waterproof glues include–Soya
bean veneer glues, soya bean casein blend glues, casein
joint glues,... The spangled or speckled glue lines identify
Lauxein.” Address: Seattle, Washington; Bloomington,
Illinois.
1106. Timberman (The). 1931. Recent waterproof glue
developments: Research by chemists and wood technologists
reveals new possibilities in adhesives for plywood producers.
Dec. p. 24, 26.
• Summary: “First, casein glues were developed which
were water resistant but not entirely waterproof or insoluble.
These were followed and practically displaced in industrial
plywood by soya bean glues which were also water resistant,
and while they meet present standards for both dry and wet
strength, the thought still prevails among plywood men
that somewhere and somehow a glue will be developed
which will be absolutely waterproof... Glue and gluing
improvements have progressed very rapidly during the past
year, with the result that several glues and processes of
gluing have been developed which will produce plywood
with a glue joint which is absolutely waterproof and not
merely water resistant. Two methods are involved, i.e., cold
press and hot press.”

1107. Gautier, M. 1931. [Utilization of vegetable oil as fuel
in diesel engines]. Technique Moderne 23:251-56. (Chem.
Abst. 26:278). *
• Summary: An early article on the subject.
1108. Horel, Jan; Nebovidsky, Jindrich. 1931. Cultivation
expérimentale des soyas en Slovaquie et resultats des
examens tenant compte de leur utilisation industrielle
[Experimental cultivation of soybeans in Slovakia and the
results of testing regarding industrial usage of soya]. In:
Proceedings of the XV International Agricultural Congress.
Vol. II. Held at Prague. [Fre]*
Address: Czechoslovakia.
1109. Laucks, I.F.; Davidson, Glenn. 1931. Glues for wood
products [from soybeans]. Paper presented at 6th Annual
Wood Industries Meeting. Held at Winston-Salem, North
Carolina. *
Address: Seattle, Washington.
1110. Petrow, G.S.; Dimakow, S.J. 1931. Ueber
die Verwendung der Extraktionsrueckstaende der
Sojabohnen zur Herstellung von Waschmittel [On the
use of solvent extracted soybean meal for the production
of soaps and detergents]. Schriften des Zentralen
Biochemischen Forschungsinstituts der Nahrungs- und
Genussmittelindustrie (Moscow) 1(5):193-99. (Chem. Abst.
27:6000). [Rus; ger]
Address: USSR.
1111. Davis, H.S.; Wiebe, A.H. 1931. Experiments in the
culture of black bass and other pondﬁsh. Report of the
United States Commissioner of Fisheries. For the year 1930.
Pages 177-203. See p. 181-84. [25 ref]
• Summary: Discussed the use of fertilizers in bass-rearing
ponds. “In 1928 and 1929 soybean meal was tried as a pond
fertilizer in a few ponds.” Promising results were obtained.
Ponds fertilized with 700 pounds of soybean meal per
acre gave the greatest production of black bass ﬁngerlings.
Address: 1. PhD, In Charge, Agricultural Investigations; 2.
PhD, Temporary Assistant. Both: United States Bureau of
Fisheries.
1112. Gauthier, M. 1931. [Utilization of vegetable oil as fuel
in diesel engines]. Technique Moderne (Paris) 23:251-56.
(Chem. Abst. 26:278). [Fre]*
1113. Heckel, George Baugh. 1931. The paint industry:
Reminiscences and comments. St. Louis, Missouri: American
Paint Journal Company. vii + 691 p. See p. 461-63. Illust.
Index. 24 cm.
• Summary: These reminiscences combined with a lack
of references to sources makes a somewhat quirky history.
However there are many good stories and photographs. This
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book originally appeared serially in 1928-29 in the American
Paint Journal.
Chapter 45, “New crops in old ﬁelds,” discusses the
use of soy oil in paints (p. 461-63) and contains a nice
photo of L.P. Nemzek (about 1910). The chapter begins:
“Mysteriously, out of the ether as it were, along about 1907,
there came to the paint world tidings of a new oil from China
or thereabout. It was called soya (or soy or soja) oil or soya
bean oil, and the fortunate experience of manufacturers of
tung oil, which came from the same general direction, made
them hopeful that this new oil might prove a similar boon.
Anyway, they began to use it–many rushing in where angels
would have ventured more cautiously.
“The use of ‘semi-drying oils,’ or even of non-drying
oils, was not new to the paint industry.” Production of
American linseed oil was dwindling at the time; it reach its
lowest levels during the years 1909 to 1923 inclusive. This
created an interest in all possible substitutes or adjuvants.
In early 1910 “the Scientiﬁc Section [of the Educational
Bureau, of the Paint Manufacturers Association] was ready
with a bulletin on ‘The Characteristics of Soya Bean Oil.’
Though already in type as ‘Bulletin No. 26,’ the Bureau, in
fear of giving comfort to oil ‘dopers’ and makers of ‘phony’
paints, suppressed it, the principal reason for the decision
being that it clearly showed that American linseed oil with
an iodine number of 190 could still pass as oil from South
American seed when adulterated with as much as ten per
cent of soya bean oil.”
So the Scientiﬁc Section continued its investigations and
tests. Then in 1918 the American linseed crop failed; it was
able to supply only about 25% of normal annual demand.
Having a better knowledge of soya oil, its properties,
and its limitations, the Bureau gave permission to L.P.
Nemzek, [Special Technical Representative, Educational
Bureau, Paint Manufacturers’ Assoc. of the United States,
Philadelphia, Pennsylvania] to published three important
early PMA [Paint Manufacturers’ Assoc.] Circulars on the
use of soya bean oil in paints: (1) “The soya bean and soya
oil” (No. 37, June 1916); (2) “Soya beans as a oil-seed crop”
(No. 48, May 1917); (3) “The production and use of soya
bean oil in the United States with a brief history of their
development” (No. 155, Sept. 1922).
An even more proliﬁc writer on the use of soy oil in
paints was Henry A. Gardner, Director of the Scientiﬁc
Section of the Educational Bureau. Between Dec. 1914
and Jan. 1923 he authored 15 inﬂuential PMA circulars,
including: (1) “Repainting tests on paint oils: With notes
on the changes occurring in oils upon aging” (No. 30, Dec.
1914); (6) “Legitimization of soya bean oil” (No. 63, June
1919); (14) “Examination of commercial American soya
bean oil” (No. 165, Jan. 1923).
The PMA was a pioneer in introducing soya bean
culture to the United States, and promoting the production
of soybeans. Nemzek was placed in charge of the project

and for several years devoted a considerable proportion
of his time to it. He obtained 57 varieties of soya beans
from Manchuria, selected those with the highest oil content
having the highest iodine values, “obtained the promise of
cooperation from nearly all the Agricultural Experiment
Stations east of the Rocky Mountains, and supervised the
planting of the experimental plots.
“During the next few years he regularly visited all the
cooperating stations, collecting the samples and, in the
laboratory, selecting the most promising varieties, got the
oil mills interested in a crop which could be crushed in the
‘slack’ season, talked to agricultural bodies, and reported
regularly to the Bureau the progress of the work. He did
Herculean work and turned out a neatly completed job. As
an example of his thoroughness, during a single year of his
work he traveled over 25,000 miles.”
He was asked to do some independent research with
the Missouri agricultural authorities at Rolla. It was very
successful and today Missouri is an important producer of
soya beans.
It was quickly found that the northern tier of states
had a growing season that was too short for the soya bean.
But good results were obtained from Illinois south, so that
by 1922 the soya bean was ﬁrmly established in American
agriculture as an oil-producing crop. The ‘corn belt’
eventually proved to be the most proliﬁc region for both
producing and crushing soya beans.
“The use of the oil industry is more limited than was at
ﬁrst expected,” but it still has an important place and reduces
the demand for linseed oil.
Photos of Henry A. Gardner, Director of the Scientiﬁc
Section of the Educational Bureau, appear on pages 431,
455, and 458. See below and next page.
1114. Reid, Lawrence S. 1931. Destructive distillation
products of soybean oil. BSc thesis, Iowa State College. *
Address: Iowa State College, Ames, Iowa.
1115. Zenor, Porter H.; Tillson, Howard D. 1931. The
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production of carbohydrate and protein adhesives from soya
bean meal. BSc thesis, Iowa State College. *
Address: Iowa State College, Ames, Iowa.
1116. Boyer, R.A. 1932. [Summary of the development
and progress at the Chemical Plant of the Edison Institute
(Dearborn, Michigan) during the past year]. 5 p. Undated.
Unpublished manuscript. Courtesy of Henry Ford Museum
& Greenﬁeld Village Archives (Dearborn, Michigan). Acc.
23, Henry-Ford Ofﬁce-General, Box 2.
• Summary: “The following report is a summary of the
development and progress which has taken place at the
Chemical Plant of the Edison Institute during the past year...
A great many of these things are not known outside the
laboratory and the beginning of the new year [i.e. probably
January 1932] is an appropriate time to report them.”
During its ﬁrst year, the Chemical Plant of the Edison
Institute focused on developing a well-equipped laboratory
and organizing an efﬁcient group of personnel (often called
“boys”). “Early last year Mr. Ford told us that we would
spend over a year in getting organized, and although very
few of us realized it then, the many months in the interim
have proved the truth of his statement.”
The group is working “on the problem of ﬁnding

industrial uses for farm crops.” During the entire spring,
summer, and fall they worked for one week each on different
crops such as wheat, corn, and carrots. They ran over 30 farm
crops through a large retort using destructive distillation.
“We found from all that preliminary work that the soybean
was outstanding in its commercial possibilities. Its high
oil and protein content are especially important. It can be
grown easily requiring little fertilizer, it even improves the
ground, and it is a very good source of food. Last December
[1931], therefore, Mr. Ford told us to concentrate on the
soybean and develop it. We now have a chance to use all
the knowledge and experience gained in the last year and
are hitting the problem hard. We hope to be able to use the
beans grown this summer by erecting a plant for producing
some commercial object such as an insulating object for the
car and thus having a starting point for showing what can be
done towards industrializing farm products...
“To make our industrial farms complete, power is
necessary. Of course water power is the cheapest source, but
power in the form of a fuel such as gas is very convenient
also. We have worked on the problem of turning the waste
cellulose on a farm such as the stalks and leaves of the
crops into a fuel gas. The cheapest way of doing this is by
fermentation or by really letting nature do it.”
Note: This is the second earliest document seen (March
2001) that discusses Henry Ford’s work with soybeans. He
decided to focus on soybeans in Dec. 1931 after a long series
of experiments. At that time Ford, born on 30 July 1863,
was 68 years old. His company had built its 20 millionth
Ford in 1931 and his son, Edsel B. Ford, had been president
of the company since Jan. 1919. Ford R. Bryan notes in his
biography of Robert Boyer in Henry’s Lieutenants (1993):
“Design of the V-8 Ford in 1931 seems to have been Ford’s
ﬁnal great interest in automobile mechanics. His Edison
Institute Schools, Greenﬁeld Village, and soybean research
now largely occupied his time. In 1932 he began to plant
hundreds of acres of soybeans on his Dearborn farm lands
and began procuring thousands more acres in Southeastern
Michigan.” Address: Edison Inst., Dearborn, Michigan.
1117. Genin, G. 1932. La caséine végétale: Propriétés et
emplois. II. [Vegetable casein: Properties and uses. II.].
Industrie Chemique (L’) 19(216):6-8. Jan. Abstracted in Le
Genie Civil 100(14):352. April 2, 1932. [1 ref. Fre]
• Summary: This article describes the preparation of the
vegetable milk from soybeans from which the casein
is derived, the preparation of casein in industry, and its
industrial uses. Address: Ingenieur Chimiste E.P.C.I.
1118. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1932. Glue and method
of making. U.S. Patent 1,845,427. Feb. 16. 3 p. Original
application ﬁled 29 Oct. 1923. Divided and this application
ﬁled 4 Oct. 1928.
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• Summary: There are problems in making a water-proof
glue. “Casein is costly and lack of uniformity in the material
as derived from various sources is a serious detriment; while
blood albumin is not available except in certain situations.”
Hence the need for a new glue that will be cheap and
sufﬁciently water-proof.
“By water-proof, in this connection, it is not meant
that glues thus characterized will resist the action of water
indeﬁnitely, but it is meant that they are water-proof in the
sense in which the term is used in the veneer industry, viz.,
that a panel can be soaked in cold water for from 72 to 100
hours, or in boiling water for 8 hours, without separation.”
“Soya bean ﬂour made from soya bean cake from which
the oil has been expressed, is preferably used in practice...”
Two formulas are given. Address: Seattle, Washington.
1119. Laucks, I.F.; Davidson, Glen. 1932. Oil-seed-residue
glues. Transactions of the American Society of Mechanical
Engineers (Wood Industries) 54(4):17-19. WDI-54-6. Feb.
• Summary: “This paper describes the history,
characteristics, uses, and limitations of soya-bean glue, or
generally of seed-residue glue.” Its commercial use began in
1923, but by 1929 it had reached such importance that, “in
the manufacture of plywood, the total tonnage of soil-seed
residue glues used approximated, if not exceeded, that of any
other type of glue.”
“The Paciﬁc Coast served not only as the birthplace but
also as the cradle in which oil-seed residue glues developed
into a real member of the glue family.
In April 1926 demonstrations of plywood were made for
automobile manufacturers.
Water resistant glues in the United States plywood
industry are a comparatively recent development, dating only
from the time of World War I [1914-1918].
Small portrait photos show I.F. Laucks and Glenn
Davidson. Address: Bloomington, Illinois.
1120. Parker, Edward C.; Campbell, C.E.; Boerner, E.G.;
Coleman, D.A. 1932. Protein tests for wheat and oil tests
for ﬂaxseed and soybeans: Importance in production and
marketing. USDA Miscellaneous Publication No. 140. 45 p.
Feb. See p. 40-41. [18 ref]
• Summary: The section titled “Oil content of soybeans”
states: “The oil expressed from soybeans is used chieﬂy in
the manufacture of soaps, paints, and varnishes.” Morse
(1927) “recorded variety variation in oil content from 12.7 to
19.9 per cent in the same season, and similar investigations
by the Illinois Agricultural Experiment Station have
recorded variations of 16 to 22 per cent [Hackleman, Sears
& Burlison 1928]. Wide variations in oil content exist within
any given variety, and are caused by variations in climatic
and soil environment, and by variations in time of planting
and harvesting.” Address: Chief, Bureau of Agricultural
Economics, USDA.

1121. Dike, Theodore Williams. Assignor to I.F. Laucks, Inc.
(Seattle, Washington). 1932. Gluing materials together. U.S.
Patent 1,851,950. March 29. 4 p. Application ﬁled 26 May
1930.
• Summary: Soybean ﬂour or meal may be used as base
material.
“The following applications are continuations in part of
the present application: Serial No. 565,929, ﬁled September
29, 1931; Serial No. 565,930, ﬁled September 29, 1931, and
Serial No. 596,070, ﬁled March 1, 1932.
“Reference is likewise made to the following
applications which are also continuations in part of said
application Serial No. 335,998; Serial No. 454,832, ﬁled
May 22, 1930; Serial No. 455,978, ﬁled May 26, 1930;
Serial No. 456,813, ﬁled May 28, 1930; Serial No. 456,814,
ﬁled May 28, 1930; Serial No. 518,944, ﬁled February 28,
1931; and Serial No. 538,983, ﬁled May 21, 1931.
Note: Soy is mentioned 6 times in this patent in the
forms “oil seed ﬂours such as soya bean,” “the ﬂour or meal
made from cake or residue of soya bean,” “undispersed
soya bean ﬂour” and “soya bean ﬂour.” Address: New
Westminster, British Columbia, Canada.
1122. Dike, Theodore Williams. Assignor to I.F. Laucks, Inc.
(Seattle, Washington). 1932. Gluing process. U.S. Patent
1,851,951. March 29. 4 p. Application ﬁled 26 May 1930.
• Summary: The author has invented a process that makes
use of a “penetration checking agent” which in turn
makes possible the application of a highly dispersible
adhesive without the typical difﬁculties of the wet adhesive
penetrating into the glued wooden surface (often plywood)
and lack of uniformity.
The “invention contemplates the provision of nondispersible adhesive base material [e.g. a powder], as for
instance casein, gluten, or other non-dispersed protein, such
as the segregated or isolated protein from oil seed ﬂours
such as soya bean [isolated soy protein], hemp seed, castor,
etc., or seed ﬂours, particularly ﬂour from the residue of
oleaginous seeds from which the oil has been removed.
Examples of this are ﬂour or meal made from cake or residue
of soya bean, cottonseed...” Heat and pressure are applied
during the gluing process. Address: New Westminster,
British Columbia, Canada.
1123. Dike, Theodore Williams. Assignor to I.F. Laucks, Inc.
(Seattle, Washington). 1932. Process of gluing. U.S. Patent
1,851,952. March 29. 4 p. Application ﬁled 28 May 1930.
• Summary: The author has invented powdered adhesive
bases and means for using them, since a variety of difﬁculties
attend the use of liquid glues, as in making plywoods. Not
only must the water in the glue be eliminated, but it can also
cause the wood to swell, warp, check, and sometimes stain.
“As adhesive base material, I may employ the segregated
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proteins, such as casein, gluten, segregated or isolated
protein from oil seed ﬂours such as soya bean, hempseed,
castor, etc., or I may employ a vegetable proteinous material
in the form of a ground seed ﬂour, for instance the residue of
oleaginous seeds from which the oil has been removed being
particularly advantageous. Examples of this are ﬂour or
meal made from cake or residue from soya bean, peanuts...”
Pressure is applied during the gluing process. Address: New
Westminster, British Columbia, Canada.
1124. Dike, Theodore Williams. Assignor to I.F. Laucks,
Inc. (Seattle, Washington). 1932. Art of gluing. U.S. Patent
1,851,953. March 29. 4 p. Application ﬁled 28 May 1930.
• Summary: The author has invented powdered adhesive
bases and means for using them, since a variety of difﬁculties
attend the use of liquid glues together with alkaline
dispersing agents, as in making plywoods. “As adhesive
base material, I may employ segregated proteins, such as
gluten, segregated or isolated protein from oil seed ﬂours
such as soya bean, hempseed, castor, etc., or I may employ
a vegetable proteinous material in the form of a ground seed
ﬂour, for instance the residue of oleaginous seeds from which
the oil has been removed being particularly advantageous.
Examples of this are ﬂour or meal made from cake or residue
from soya bean, peanuts...” Heat and pressure are applied
during the gluing process. Address: New Westminster,
British Columbia, Canada.
1125. Dike, Theodore Williams. Assignor to I.F. Laucks, Inc.
(Seattle, Washington). 1932. Process of gluing. U.S. Patent
1,851,954. March 29. 3 p. Application ﬁled 29 Sept. 1931.
Application also ﬁled in Canada on 3 March 1930.
• Summary: The author has invented powdered adhesive
bases and means for using them, since a variety of difﬁculties
attend the use of “liquid glues.” Among the adhesive
materials which may be utilized in these adhesives, either
singly or in combination, are “casein, gluten, segregated or
isolated protein from oil seeds such as soya bean,... ﬂour
or meal from the residue of oleaginous seeds, such as soya
bean,” etc. Pressure, but no heat, is typically applied during
gluing. Address: New Westminster, British Columbia,
Canada.
1126. Dike, Theodore Williams. Assignor to I.F. Laucks,
Inc. (Seattle, Washington). 1932. Art of gluing. U.S. Patent
1,851,955. March 29. 6 p. Application ﬁled 29 Sept. 1931.
• Summary: Plywood glue can be made from soya-bean ﬂour
(or casein) mixed with a solution of caustic soda or caustic
potash.
Note: According to the Oxford English Dictionary, the
term “ply wood” was ﬁrst used in April 1907 in the Timber
Trades Journal. The single term “plywood” was ﬁrst used in
1922. Address: New Westminster, BC, Canada.

1127. Dike, Theodore Williams. Assignor to I.F. Laucks, Inc.
(Seattle, Washington). 1932. Art of gluing materials. U.S.
Patent 1,851,949. March 29. 4 p. Application ﬁled 22 May
1930. 3 drawings.
• Summary: “In gluing materials together, for instance in
the manufacture of ply-wood or veneer, heat is frequently
used along with the pressing. If a structure which has been
thus glued together be carefully examined, it is found that
unevenness of adhesion is general, and occasionally certain
areas show that blistering has occurred. By reason of the
setting of the glue or adhesive such as to block off more or
less of the natural channels in the wood and thus retain the
vapors under compression, thoroughness and uniformity of
adhesion is prevented.
“In accordance with the present invention, however, it
now becomes possible to apply heat in a manner to avoid
pocketing of compressed vapors and hydrolytic change and
blistering, and a superior uniformity of adhesive ﬁeld results.
Moreover, it becomes possible to apply degrees of heat not
otherwise in general advisable with wood structures; and not
only is the wood safeguarded against damage, but a superior
adhesive result in general may be had.”
Note: Soy is mentioned only once in this patent, as
“dry soya bean ﬂour.” Address: New Westminster, British
Columbia, Canada.
1128. Laucks, Irving F.; Cone, Charles N.; Dike, Theodore
W. Assignors to I.F. Laucks, Inc. (Seattle, Washington).
1932. Method of hot gluing. U.S. Patent 1,851,709. March
29. 6 p. Application ﬁled 25 April 1930. 10 drawings. [10
ref]
• Summary: Improved method for using materials settable
by heat (such as soya bean ﬂours) to join pieces of wood.
Address: 1-2. Seattle, Washington; 3. New Westminster,
British Columbia, Canada.
1129. Genie Civil (Le). 1932. Chimie industrielle: Propriétés
et emplois de la caséine végétale [Industrial chemistry:
Properties and use of vegetable casein]. 100(14):352. April 2.
(52nd year. No. 2590). [Fre]
• Summary: Vegetable casein is extracted from the seed of
the soybean (graine de soja (haricot de Mandchourie)). The
Chinese and the Annamites [of today’s Vietnam] recently
started to prepare this casein in the form of dry sheets, very
brittle and of a yellowish color [yuba]. Certain European
industries use this product as a raw material. In L’Industrie
Chimique of Nov. 1931 and Jan. 1932, Mr. Genin gives
details on the puriﬁcation of this protein, on the preparation
of the casein, and on its principal industrial applications.
Address: Paris, France.
1130. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1932. Vegetable glue and
method of making same. U.S. Patent 1,854,702. April 19. 2

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 505
p. Application ﬁled 4 Oct. 1928.
• Summary: “The art of making a water-proof glue from
certain protein materials has been known for some time;
thus casein and blood albumin are in common use. These
last mentioned compounds, however, have a number
of disadvantages from a practical standpoint. Casein is
costly and lack of uniformity in the material as derived
from various sources is a serious detriment; while blood
albumin is not available except in certain situations. There is
accordingly a great demand for a new glue that will be cheap
and at the same time sufﬁciently waterproof.
“By waterproof, in this connection it is not meant
that glues thus characterized will resist the action of water
indeﬁnitely, but it is meant that they are waterproof in the
sense in which the term is used in the industry.
“Vegetable compounds have not, so far as we are
aware, been heretofore satisfactorily employed as a basis for
waterproof glues of the type in question.”
Soybean ﬂour may be used in this process.
“As examples we may cite the following:... (3) Mix
dry, 40 parts soya bean ﬂour, 6 parts rosin, 8 parts Portland
cement, 3 parts dichromate of soda and 5 parts caustic soda;
add 140 parts water and 14 parts water glass; stir well; add
50 parts water.
Note: Soy is mentioned 5 times in this patent in the
forms “soya bean cake” and “soya bean ﬂour Address:
Seattle, Washington.
1131. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1932. Vegetable adhesive
and method of making the same. U.S. Patent 1,854,700.
April 19. 3 p. Original application ﬁled 29 Oct. 1923.
Divided and this application ﬁled 31 Aug. 1928.
• Summary: “The art of making a water-proof glue from
certain protein materials has been known for some time;
thus casein and blood albumin are in common use. These
last mentioned compounds, however, have a number
of disadvantages from a practical standpoint. Casein is
costly and lack of uniformity in the material as derived
from various sources is a serious detriment; while blood
albumin is not available except in certain situations. There
is accordingly a great demand, particularly in the veneer
industry where large quantities of glue are consumed, for a
new glue that will be cheap and at the same time sufﬁciently
water-proof.”
“We have found that soya bean ﬂour constitutes an
admirable raw material for our purpose.”
“As examples we may cite the following typical
formulae:–(1) Mix 30 parts of soya bean ﬂour, 1 part alum,
70 parts water; add 13 parts 18 per cent. caustic soda solution
and 4 parts calcium hydrate in 20 parts water.”
Note: Soy is mentioned 23 times in this patent in the
forms “soya bean ﬂour,” “made by grinding soya bean cake
so that 80 per cent will pass through a 100-mesh screen,”

“whole soya beans,” Address: Seattle, Washington.
1132. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1932. Vegetable glue.
U.S. Patent 1,854,701. April 19. 3 p. Original application
ﬁled 29 Oct. 1923. Divided and this application ﬁled 28 Sept.
1928. [1 ref]
• Summary: “We have found that soya bean ﬂour constitutes
an admirable raw material for our purpose.” Gives 3
formulas.
“(1) Mix 30 parts soya bean ﬂour, 5 parts copper
sulphate, 1 part quebracho together dry; add 90 parts water
and 26 parts 18 per cent. caustic soda solution; stir well; add
6 parts calcium hydrate in 15 parts water; then add 15 parts
water glass, giving ﬁnished glue.”
Note: Soy is mentioned 17 times in this patent in the
forms “soya bean ﬂour,” “soya bean cake,” “whole soya
beans,” “soya bean protein-containing material,” Address:
Seattle, Washington.
1133. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1932. Vegetable protein
glue and process of making. U.S. Patent 1,854,703. April 19.
4 p. Original application ﬁled 29 Oct. 1923. Divided and this
application ﬁled 4 Oct. 1928. [1 ref]
• Summary: “Soya bean ﬂour made from soya bean cake
from which the oil has been expressed, is preferably used in
practice...” Three formulas are given.
Note: Soy is mentioned 19 times in this patent in the
forms “soya bean ﬂour,” “soya bean cake,” and “whole soya
beans.” Address: Seattle, Washington.
1134. Dugard, Jean. 1932. La valeur alimentaire et
industrielle du soja [The food and industrial value of soya].
Genie Civil (Le) 100(17):419-20. April 23. [3 ref. Fre]
• Summary: Contents: Introduction. USDA Farmers’ Bulletin
No. 1617, by W.J. Morse. Botanical characteristics of the
soybean. Composition and food value of the soybean.
Products derived from soya eaten by humans: Tofu, soy oil,
shoyu [soy sauce] (called “soy” in English), soy ﬂour, soy
sprouts, miso, natto. The use of soya as forage. Industrial
uses of soy oil and cake. The soybean in western Europe:
Hansamuehle in Hamburg, Germany; Englehardt & Cie.
in Frankfurt, Germany (making powdered soymilk, soy
caseine, soy lecithin, etc.); Soybean cake used for animal
feed in England, Denmark, Holland, Sweden, and–above
all–in Germany, where more than 2 million tons/year are
consumed.
1135. Banks, Harry P.; Davidson, Glenn; Laucks, Irving
F.; Rippey, Hugh F. Assignors to I.F. Laucks, Inc. (Seattle,
Washington). 1932. Emulsifying agent. U.S. Patent
1,855,934. April 26. 4 p. Application ﬁled 16 Feb. 1927.
• Summary: Soya bean ﬂour is dispersed in aqueous caustic
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soda.
Note: Soy is mentioned 30 times in this patent in the
forms “soya beans” and “soya bean ﬂour.” Address: Seattle,
Washington.
1136. Davidson, Glenn; Laucks, Irving F. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1932. Process of making
a water resistant vegetable protein containing adhesive and
to the product thereof. U.S. Patent 1,855,626. April 26. 5 p.
Application ﬁled 3 Jan. 1928.
• Summary: “We have found that soya bean ﬂour constitutes
an admirable raw material for our purpose. Such ﬂour is
preferably made by grinding soya bean cake so that eighty
percent will pass a 100 mesh screen and when treated with
certain chemicals, or other substances, we make therefrom
a very satisfactory glue that meets the requirements of the
veneer trade fully and is in many respects better than the
usual glues now on the market. Such bean cake, as analyzed
by us, is found to contain on the average forty ﬁve percent
protein, twelve percent water, ﬁve percent cellulose or crude
ﬁber, seven percent oil, six percent ash, and twenty-ﬁve
percent carbohydrates.
“We do not, however, wish to limit ourselves to soya
bean ﬂour or to vegetable protein derived from this source
for we have made satisfactory glue by our improved process
from a low grade wheat...”
Note: Soy is mentioned 24 times in this patent in the
forms “soya bean ﬂour,” “soya bean cake,” and “whole soya
beans.” Address: Seattle, Washington.
1137. Detroit News. 1932. Ford planning agriculture. April
26. p. 1.
• Summary: “After a surprise call at the White House, Henry
Ford said today he had advocated to President Hoover a
plan of combining farming and industry under which factory
workers could have $500 a year by raising part of their
own foodstuffs... Ford intimated that the idea he had been
experimenting with on his Dearborn farm, with Ford factory
hands, was to have men working in the plants spend part of
their time in small scale scientiﬁc farming.”
1138. Chemical Markets. 1932. Manchurian repercussions in
the oil markets. 30(4):341-43. April.
• Summary: “To the Far East the soybean is essentially a
food. Industrial uses are of a secondary consideration. To
us contrarywise industrial uses are of greater comparative
consideration. We do not eat soybean oil, but use it in
varnishes, paints, enamels, lacquers; also in soaps and
candles and in the manufacture of certain types of inks. For
these it serves as a substitute for linseed oil and often as an
adulterant. The edible grade is used in butter substitutes, and
to some extent for other foodstuffs. The chemical and allied
industries are interested therefore, in what effect events in
Manchuria will have on supplies and prices.”

Statistics for 1929 from the U.S. Bureau of Census
shows the consumption of soybean oil as follows: Total
apparent consumption 19,359,000 lb. Soap industry
6,400,000 lb. Paint and varnish 5,815,000 lb. Lard compound
and substitute industry 82,000 lb. Margarine industry 11,000
lb. Other 7,051,000 lb. “An increase in the soybean crop in
this country has been handicapped seriously by the problem
of disposing of the cake or meal proﬁtably.
Soybean oil is most widely used in soap when is price
is low relative to cocoanut, palm kernel, palm, and whale
oil. The year of peak usage was 1917, when 124,050,000
lb were used; this was 76% of the total 162,734,000 lb U.S.
consumption. In 1928 only about 2,500,000 lb were used out
of a total 10,863,000.
The hearings of 1929 and 1930 for the Smoot-Hawley
Tariff relating to soybean oil, and the Tariff Commission’s
report to Congress on costs of production and transportation
of several important oils are summarized.
1139. Squirrell, W.J.; Laughland, J. 1932. Soybeans in
Ontario. Ontario Department of Agriculture, Bulletin No.
366. 16 p. April.
• Summary: Contents: Origin and importance. Description.
Composition. Climatic adaptation. Rotation. Soil and
soil preparation. Manures and fertilizers. Varieties. Seed
selection. Inoculation. Harvesting. Threshing. Uses of
the crop: Hay, as a soiling crop, ensilage, pasture, soil
improvement, ripe seed, straw, soybean oil, meal, other
products. What farmers think of soybeans (Extracts from
reports by 21 men who have grown and fed the crop from
the following places (mostly counties): Durham, Dundas,
Brant, Elgin, Frontenac, Grenville, Halton, Hastings, Kent,
Lambton, Middlesex, Oxford, Perth, Simcoe, Welland,
Wellington).
“Soybeans were ﬁrst tested in the experimental plots at
the Ontario Agricultural College in 1893 and ﬁrst distributed
for co-operative tests from the College to farmers in 1901.”
“More than one hundred varieties of soybean have
been tested for fodder and grain production by the Field
Husbandry Department of the Ontario Agricultural College.
Some of these varieties matured sufﬁciently early to be
successfully grown in Ontario. Many, however, are too late
for the climatic conditions of the Province and do not even
reach the best fodder conditions before the arrival of killing
frost.”
Two tables (p. 6-7) show the average results for 6
years in testing 21 varieties of soybeans for fodder and for
grain by the Department of Field Husbandry at the Ontario
Agricultural College. In each table the varieties are sorted
by descending yield of green fodder or grain [seed]. The
varieties are: O.A.C. No. 211, Habaro No. 20405 (Wash.
[Washington, DC]), Ito San Soja, Black Eyebrow (Jeffrey),
North’s, Minnesota No. 167 (Minnesota Exp. Station),
Manchu, Early Yellow (O.A.C. No. 111), Elton, Medium
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Green (O.A.C.), Mandarin, Chestnut, Tsurunoko, Oyaji,
Shiro Kotsubu, Early Yellow, Black Ontario, Quebec No.
92, Black Manchurian (Jeffrey), Brown, Ogema. For fodder,
the “O.A.C. No. 211, which stands ﬁrst with an average
yield of 10.16 tons of green fodder per acre for the 6-year
period, is a plant selected strain, developed by the Ontario
Agricultural College, from the Habaro variety and is the
only variety of soybeans eligible for registration in Canada.”
The plants were cut on Sept. 7. For grain/seed production
Black Ontario has the highest average yield over the 6 years
at 28.47 bushels/acre, followed by North’s (28.42), O.A.C.
No. 211 (27.73), and Black Manchurian (Jeffrey; 27.12). The
plants were cut for harvest between Sept. 23 and Oct. 9. The
Black Ontario was received from a grower in the Manitoulin
Island in 1924. It produces small, black grain and straw of
medium length. “The O.A.C. No. 211 has proven to be the
best general purpose soybean tested at the College.”
“Soil improvement: The soybean like clovers and other
legumes is able by means of bacteria on the roots to gather
nitrogen from the air and leave it in the soil for the beneﬁt of
crops that follow. It must be remembered, however, that the
best results can only be obtained when the soybeans are well
inoculated and some part of the plants left on the land. After
a seed crop of soybeans there is considerable organic matter
in the way of leaves and stubble to be turned under.”
Soybean oil “is used in the manufacture of soaps, paints,
rubber substitutes, printers ink and other articles. It is also
used as a salad oil and as a substitute for butter and lard.”
“In China and Japan soybeans are used in many ways as
human food. The green pods, dried seed cakes, soy sauce and
soybean milk, all have their place. In America soybean ﬂour
is made into cakes, biscuits, mufﬁns, and being low in starch
it has a special place as a diabetic food.”
The article contains 11 photos, including one of 2 horses
pulling a rotary hoe, and ﬁelds of soybeans growing in Peel,
Welland, Dundas, Kent, Middlesex, and Lincoln counties.
Address: Dep. of Field Husbandry, Ontario Agricultural
College, Guelph.

In Chapter 8, “The Craftsman,” the section titled “Bean
curd” states (p. 174-75): “I stopped at a neighboring door to
watch a great, lazy-looking water buffalo turning a heavy
mill-stone grinding beans. In a shop down the street the bean
ﬂour was being cooked, mixed with a little gypsum and
turmeric to curdle it. The cooked paste, wrapped in cloths,
was placed in a cheese press from which, after it should be
properly solidiﬁed, it would be taken, cut into small cakes
[tofu], and exposed for sale. It is the cheese of the Chinese
and a very popular article of diet, rightly so, indeed, in a
land where meat is too dear a luxury to be the daily food of
the poor. There are several varieties of this bean-curd; one
known as the ‘stinking bean-curd’ rivals the choicest cheeses
of Europe in odor.
“At an oil-mill another variety of [soy] beans was being
ground and pressed for its oil. The refuse ﬁnds a ready sale
for fertilizing purpose. Vegetable oils are in great demand
in China for culinary and other domestic purposes, animal
fats not being abundant enough to supply the need. Besides
[soy] beans, cotton-seed, rape-seed, peanuts, a variety of tea,
or camellia seed, hemp-seed, sesamum, seed of the castor
oil plant and nuts of the wood-oil tree are all used for this
purpose. The oils of the cotton, rape, beans, hemp and peanut
are all used in cooking, and the bean and rape-seed oils are
also used for lamps [illumination]. The lamp of the poor man
is merely a shallow cup with a spout at one side, like the
classic lamp of ancient Rome. A piece of rush pith is placed
in it for a wick. The soja bean is used for making soy, the
common sauce of the rich and poor alike. It is said to have
been suggested to the English [for] the manufacture of their
Worcestershire and other sauces.”
Note: This is also the earliest English-language
document seen (Oct. 2011) that contains the term “stinking
bean-curd.” Address: Agassiz Prof. of Oriental Languages
and Literature, Univ. of California, Berkeley, California;
Formerly American Chargé d’Affaires, Peking, China;
Recently Chief of the Div. of Far Eastern Affairs, Dep. of
State (U.S.).

1140. Williams, Edward Thomas. 1932. China yesterday and
to-day. 5th ed., revised. New York, NY: Thomas Y. Crowell
Co. xxiv + 743 p. Illust. (plates). Portraits. Map. Index. 22
cm. Previous editions were 1923, 1927, 1929. [369* ref]
• Summary: This remarkable, sympathetic and very
comprehensive book has been revised to May 1932. The
author has lived for many years in China, starting before the
downfall of the Manchu Dynasty, and for 35 years has had
close association with Chinese affairs. The 1st edition was
published in 1923. While focusing on the Era of Reform
(1902-1911) and the period of the Chinese Republic,
established on 1 Jan. 1912 by Sun Yat-sen, the book contains
many interesting features and appendixes, including a
chronology of “Important dates in Chinese history” (p. 673680a), and a lengthy bibliography.

1141. South Manchuria Railway. 1932. Soya beans. Report
on Progress in Manchuria. Third, 1907-32. 235 p. June.
See p. 1-5, 35, 117-18, 130, 135-36, 141, 156, 159. (Dairen,
Manchuria). [1 ref. Eng]
• Summary: Subtitle: “The 25th anniversary number
containing a survey of the Manchurian Incident and League
Council’s Proceedings.”
Note: The “Manchurian Incident,” also called the
“Mukden Incident” took place on the night of 18 September
1931. A bomb exploded on the tracks of the Japanese railway
north of Mukden. A Japanese Colonel ordered a full-scale
attack against the Chinese troops in Mukden, and General
Honjô, hearing of the crisis, called out the whole Kwantung
Army–which proceeding to take over Manchuria. “By early
1932 the conquest of all Manchuria had been completed. In
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March 1932 Manchuria was proclaimed an independent state
under the last Ch’ing ruler (P’u-yi). The Lytton Commission
of the League of Nations visited Manchuria in the spring
of 1932 and condemned Japan as an aggressor. The report
was adopted by the League of Nations, from which Japan
withdrew in protest the following year. By this time the
Japanese armies had already moved west from Manchuria
to occupy about 5,000 square miles of the Inner Mongolian
province of Jehol.” (Fairbank, Reischauer, and Craig.
1973. East Asia: Tradition and Transformation. p. 707-08).
Address: Dairen, Manchuria.
1142. Tsen, Edgar T.H.; Sung, Shih-Hung. 1932. Soybean
culture media: A preliminary report. Chinese Medical
Journal 46(6):603-06. June. [Eng]
• Summary: “At present meat and peptone form the principal
basis of nearly all culture media employed for the cultivation
of pathogenic bacteria... They naturally constitute a heavy
item of expenditure. So we have found it necessary to ﬁnd
a cheap and yet suitable substitute.” A substitute was made
as follows: Soak 100 gm dry yellow soybeans in cold water
overnight. Finely grind, add enough tap water to make 1,000
ml, boil the beans and soak water for 1 hour, and ﬁlter off
the residue through cotton and gauze to give soybean milk.
Add dilute HCl (hydrochloric acid), boil for 15 minutes and
ﬁlter through paper. Adjust the reaction of the ﬁltrate with
NaOH (sodium hydroxide) to the proper pH required by the
different bacteria, heat to about 60ºC for 10 minutes, and
ﬁlter through paper. Dissolve 5 gm NaCl (sodium chloride;
table salt) in the ﬁltrate, which is then tubed, sterilized, and
used as soybean broth. For the preparation of solid medium,
add 15 gm of agar to each liter of the soybean broth. After
the agar has been melted and its reaction adjusted in the
usual manner, it is tubed, sterilized, and slanted.
The ordinary meat-peptone medium costs from 37 to 60
times as much as its soybean counterpart. “We have found
in the soybean a cheap and satisfactory substitute for the
expensive peptone and meat.” Address: National Epidemic
Prevention Bureau, Peiping.
1143. Dike, Theodore Williams. Assignor to I.F. Laucks, Inc.
(Seattle, Washington). 1932. Method and apparatus for the
formation of plywood and the like. U.S. Patent 1,870,041.
Aug. 2. 19 p. Application ﬁled 21 May 1931. 11 drawings.
• Summary: Uses a mixture of soya bean ﬂour (from which
the oil has been expressed) and dry blood.
“In similar continuous procedure, adhesive bases of
different composition may also be employed. For instance
a protein also in non-dispersed or discrete particle form,
as soya bean ﬂour 100 parts, with trisodium phosphate 10
parts, barium hydroxide 20 parts, and calcium hydroxide
17½ parts. The surfaces to be glued are supplied with the
adhesive base in discrete particle form, and the assemblage
may be passed through the hot-pressing zone for instance

for one to three minutes. If the sodium salt be omitted, the
longer period of heating is desirable in order to attain waterresistance. A good bond is had in either case.”
Note: Soy is mentioned 6 times in this patent but only
in the form “soya bean ﬂour.” Address: New Westminster,
British Columbia, Canada.
1144. Laucks, Irving F.; Davidson, Glenn. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1932. Glue and method
of making. U.S. Patent 1,871,329. Aug. 9. 3 p. Application
ﬁled 4 Oct. 1928.
• Summary: “The art of making a water-proof glue from
certain protein materials has been known for some time;
thus casein and blood albumin are in common use. These
last mentioned compounds, however, have a number of
disadvantages from a practical standpoint. Casein is costly
and lack of uniformity in the material as derived from
various sources is a serious detriment; while blood albumin
is not available except in certain situations.
“There is accordingly a great demand, particularly in the
veneer industry where large quantities of glue are consumed,
for a new glue that will be cheap and at the same time
sufﬁciently water-proof.”
Note: Soy is mentioned 20 times in this patent in the
forms “soya bean ﬂour,” “soya bean cake” and “whole soya
beans.” Address: Seattle, Washington.
1145. Burlison, W.L.; Whalin, O.L. 1932. The production
and utilization of soybeans and soybean products in the
United States. J. of the American Society of Agronomy
24(8):594-609. Aug.
• Summary: Contents: Introduction. Acreage. Yield per acre.
Acreage harvested for beans. Acreage harvested for hay.
Acreage harvested with livestock. Imports of certain soybean
products. Production of important oils in the United States.
Net imports of oils and fats into the United States. Import
duties levied on soybeans and soybean products. Utilization
of soybeans in United States. Soybean products. Summary.
“Soybean acreage harvested for beans has expanded
rapidly in the United States since 1925, reaching an
estimated production of approximately 18,000,000 bushels
for 1931. More than half of the acreage grown each year has
been cut for hay. The acreage harvested with livestock has
not shown any increase since 1927.
“Imports of soybeans and soybean cake and meal have
always been of minor importance. Soybean oil imports
represented signiﬁcant quantities at the close of the World
War, however, but have since diminished to negligible
amounts as import duties have become effective. The imports
of such competing oils as cocoanut and linseed have been of
greatest importance.
“Approximately one-fourth of the soybean oil being
utilized in the United States is going into paints and
varnishes, another one-fourth is ﬁnding its way to the soap
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kettle, nearly one-ﬁfth is being used in edible products, and
about one-eighth is being consumed in linoleum and waterprooﬁng products. The number of commercial products
being placed on the market that contain soybeans or soybean
products is increasing rapidly. A most encouraging feature
of soybean progress has been the research development in
utilization of soybeans and soybean products within the
last two years and the corresponding expansion in demand
along commercial lines.” Contains numerous statistical
tables illustrating these facts. Tables show: (1) Production
of soybeans harvested for beans, selected states and the
United States, 1924-31, 1,000 bushels. (2) Total equivalent
solid acreage of soybeans, selected states and the United
States, 1922-30, 1,000 acres. (3) Yield in bushels per acre.
(4) Acreage of soybeans harvested for beans, selected states
and the United States, 1922-31, 1,000 acres. (5) Acreage of
soybeans harvested for hay, selected states and the United
States, 1922-30, 1,000 acres. (6) Acreage of soybeans
harvested with livestock, selected states and the United
States, 192230, 1,000 acres. (7) Imports into United States of
soybean oil, soybean meal and cake, and soybeans, 1915-31.
(8) Domestic production of soybean oil and other oils and
fats from domestic materials, 1916-30, 1,000 pounds. (9) Net
imports of animal and vegetable oils and fats, with special
reference to soybean oil and ﬁve other kinds of vegetable
oils, oil equivalent being used for imported materials, United
States, 1916-30, 1,000 pounds. (10) Exports of soybean oil
and other leading vegetable oils, United States, 1919-31,
1,000 pounds. (11) Duties levied on soybean oil, soybean
cake and meal, and soybeans by the tariffs of 1909, 1913,
1921, 1922, and 1930. (12) How the 1929 and 1930 crops of
soybeans were utilized in the United States. (13) Utilization
of soybeans and soybean products in the United States, 1930
crop. (14) List of soybean products produced in the United
States.
Table 13 (p. 607) “Utilization of soybeans and
soybean products in the United States, 1930 crop.” The
13,323,000 bushels of soybeans were used as follows:
Crushed 4,800,000 bu, seed 4,623,000, feed 3,500,000,
ground 400,000 (half used for feed and half for food). The
37,200,000 lb of soybean oil was used as follows: Edible:
Oleomargarine 750,000 lb, lard substitutes [shortening]
500,000, other food products 4,750,000. Industrial uses:
Paint and varnish 9,000,000 lb, soap kettle 8,500,000,
linoleum and oil cloth 4,000,000, other 3,500,000. Increased
stocks including oil equivalent 5,700,000. The 110,000 tons
of soybean meal was used as follows: Commercial feeds
89,100 tons, other feed 20,000, edible soy ﬂour 850, diabetic
foods 50. The 100,000 tons of soybean meal was very small
compared to its competing products: Cotton seed meal
2,350,000 tons, and linseed oil meal 1,750,000.
Table 14 (p. 608) “List of soybean products produced
in the United States.” The accompanying text states that this
list “does not pretend to be complete. Attention is called to

the large number of food products actually being placed on
the market in the United States from soybeans at the present
time. This list has grown rapidly during this last year.” The
extensive list includes commercial food, feed, and industrial
products derived from soybeans. Some products have brand
names and others only generic names.
“Food products–USA: Soybean ﬂour. Soybean meal
ﬂour. Reﬁned edible soybean oil. Soybean salad oil.
Chocolate bars (30% soybean ﬂour). Cocoa (up to 60%
soybean ﬂour). Sausages (up to 50% soybean ﬂour). Bread
(7½% soybean ﬂour). Rolls (10% soybean ﬂour). Macaroni
(20% soybean ﬂour). Soybean mufﬁns. Soybean cookies.
Soybean doughnuts. Vegetable shortening. Infant foods.
Diabetic foods. Oleomargarine. Lard substitutes. Filled
sweets. Soybean sprouts. Soybean cheese. Soybean milk.
Soybean buns. Soybean ice cream [perhaps that served in
Sept. 1930 in Illinois at the American Soybean Association’s
annual meeting]. Soya cream biscuits. La Choy-soy sauce.
Soyolk (ﬂour). Soy biscuits. Soy ﬂour. Vi-Zoy. Lektizoy.
Zoy soup. Zoybeans (cooked beans). Bacon and Zoy beans.
Zoy bouillon. Soy bean biscuit. Casein gluten ﬂour [meaning
unclear]. Non-fat mayonnaise. Fatless spread. Fluffo.
Canadian food products: Milqo (soy milk). Vi-Tone
(chocolate). Soya ﬂour. Soyex-Malt-Cocoa drink. Soyex.
Macaroni
“Feed products: Cake or meal. Commercial feed. Dairy
feed. Hog chow. Poultry chow. Dog chow. Chicken chowder.
Steer fatena. Calf chow. Lay chow. Rabbit chow. 34%
protein chow chow. 24% protein chow chow. Chick startena.
Chicken fatena. Olelene. Grainola.
“Industrial uses: Paint. Varnish. Enamels. Oil cloth.
Linoleum. Printers ink. Glycerine. Celluloid. Lauxtex
plastic wall coat. Lauxein waterproof soybean glue.
Lauxein emulsiﬁer (all 3 made by I.F. Laucks, Inc., Seattle,
Washington). Soap (liquid). Soap (potash). Core binders.
Rubber substitutes.”
Note 1. This is the earliest document seen (Nov. 2013)
that mentions the following commercial soy products: La
Choy-soy sauce (made in the USA). Soyex-Malt-Cocoa
drink. Zoybeans (cooked soybeans). Lauxtex plastic wall
coat. Lauxein waterproof soybean glue. Lauxein emulsiﬁer.
All were on the market by late 1931.
Note 2. This is the earliest English-language document
seen (Feb. 2008) that uses the term “vegetable shortening” to
refer to shortening made without animal products. Address:
Univ. of Illinois, Urbana.
1146. Eastman, Whitney H. 1932. Industrial utilization of
soybean oil and soybean oil meal. Paint, Oil and Chemical
Review 94(5):12-13, 19. Sept. 8. (Chem. Abst. 26:5779). [1
ref]
• Summary: Contents: Introduction. 18% of oil in ground
soybeans. Glue from soybeans (“Soybean oil meal is also
used in the manufacture of vegetable glue and adhesives
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used principally in the manufacture of veneer, plywood, and
insulating materials, in many instances replacing animal
glue”). Finds large use in soaps (mostly soft soaps). Table:
Bureau of Census ﬁgures showing factory consumption of
soybean oil by industries for years 1929 and 1931 (lbs):
Compounds and vegetable shortenings: 82,000 /
10,869,000.
Oleomargarine: 11,000 / 623,000.
Soap: 6,396,000 / 3,816,000.
Paint and varnish: 5,815,000 / 6,356,000.
Linoleum and oilcloth: 3,329,000 / 2,612,000.
Printing inks: 71,000 / 33,000.
Textiles 267,000 / Miscellaneous: 2,032,000 / 2,051,000.
Total: 17,903,000 / 26,260.000.
Note that most of the uses are not in foods. However “in
the last two years its use in the edible industry has increased
rapidly, replacing cottonseed oil, corn oil, and some of the
foreign imported oils such as sesame, Russian sunﬂower, and
cocoanut oils.” Address: President, The National Soybean
Oil Manufacturers Assoc.
1147. Eastman, Whitney H. 1932. Soybean oil and meal in
industry. Oil, Paint, and Drug Reporter 122(11):17, 34. Sept.
12.
• Summary: An address given before the annual convention
of the American Soybean Assoc., Washington, DC, Sept. 2. A
table titled “Soybean meal consumed in Japan for fertilizer”
shows that it increased from 1,262,250 tons in 1921 to a
peak of 1,525,538 tons in 1923, then by 1930 had fallen to
1,087,476 tons.
A second table shows factory consumption of soybean
oil in 1929 and 1931. In 1929 the main uses were soap
(6,396,000 lb), paint and varnish (5,815,000 lb), linoleum
and oilcloth (3,229,000 lb), miscellaneous (2,032,000
lb), textiles (267,000 lb), [lard] compounds and vegetable
shortenings (82,000 lb), printing ink (71,000 lb), and
oleomargarin (11,000 lb). By 1931 these had changed
dramatically: Compounds and vegetable shortenings
(10,869,000 lb), paint and varnish (6,256,000 lb), soap
(3,816,000 lb)... oleomargarin (623,000 lb).
A third table shows soybean oil consumption in the USA
from 1920-21 to 1931-32. It decreased steadily from a peak
of 5,324,644 gallons in 1920-21 to only 1,339,521 gallons
in 1927-28, then began to rise, reaching 4,193,352 gallons
in 1930-31. Address: President, National Soybean Oil
Manufacturers’ Assoc.
1148. Oil, Paint and Drug Reporter. 1932. Soybean
Association discusses problems: Annual meeting of
organization reviews accomplishments and value of product.
122(11):17, 34. Sept. 12.
• Summary: An account of the meeting of the American
Soybean Association at Washington, DC, Sept. 2 and 3,

1932. Chief talks are summarized. No proceedings were
published that year. “Some of the sessions were held at
the Arlington experimental farms of the Department of
Agriculture [in Virginia], where more than 6,500 varieties of
soybeans are growing, and there were also exhibits of several
hundred foodstuffs and industrial products made from the
soybean both in the Orient and in western countries.”
Dr. A.A. Horvath, “former head of the Soybean
Research Laboratory, Pekin, China,” spoke about the great
potential importance of soybean ﬂour, provided economical
means can be found to remove the “beany” taste and prevent
rancidity. “Dr. Horvath declared that soybean foods should
be adopted quickly in this country...”
E.C. Parker, marketing specialist of the Bureau of
Agriculture Economics, pointed out the many advantages of
adopting the practice of buying and selling soybeans on the
basis of their oil and protein content. Other speakers included
D. Breese Jones, H.W. Eastman, J.E. Barr, R.B. Gray, F.P.
Latham, and J.C. Hackleman.
1149. Satow, Teikichi. 1932. Plywood board and process
of making the same. U.S. Patent 1,877,202. Sept. 13. 5 p.
Application ﬁled 24 April 1930. 2 drawings.
• Summary: “The object of my invention is to produce a
composite or plywood board consisting of a plurality of
sheets secured together in a ﬂatwise relation by the use of
dry glue and the application of heat and pressure.” This
process avoids the typical use of two drying operations.
“I have found that vegetable proteidal substances, such as
soya bean proteid,... when treated with an active methylene
compound,... may well serve the purposes of my invention.”
“To, say, 100 pounds of soya bean meal is added a few
pounds of diluted solution of ammonia or caustic soda, to
serve as a glutinizing agent therefor. To this mass is added
from 5 to 15 pounds of beta naphtholor its sodium salt to
impart a desirably high degree of thermo plasticity thereto.
Then I add from 8 to 15 pounds of formaldehyde solution or
its equivalent. The whole mass is then thoroughly kneaded
into homogeneity and is ﬁnally dried into powder form.”
Address: Tokyo, Japan.
1150. Augustin, Josef. 1932. Lecithin in soaps, creams
and lotions: The characteristics of this new raw material
and many of its uses described. American Perfumer and
Essential Oil Review 27:367-69. Sept.
• Summary: Contents: Introduction (Fatlike substances can
be extracted with the oils from fatty materials using organic
solvents, such as alcohol, ether, chloroform, benzol, acetone,
and carbon tetrachloride. They are called “lipoids” since they
resemble fats). Occurrence of lecithin (In plants, lecithin is
found mainly in the seeds. Leguminous plants, such as soya
beans, contain up to 2%). Methods of production.
Uses of lecithin (“Lecithin on account of its nourishing,
strengthening and invigorating effect upon biological
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functions is rightly used not only as a refreshing agent,
such as lecithin peppermint, or as an invigorating agent,
such as lecithin chocolate, lecithin malt or various lecithin
medicaments, but also for cosmetic preparations”). Lecithin
in soaps. Lecithin in creams (“Vegetable lecithin free from
oil”–and if possible from albumin–can be used more easily
and “at a lower cost than the solid and ﬂexible animal
lecithin.” Two formulas are given, the 1st based on lanolin
with 1 gm of lecithin; the 2nd based on spermaceti with 1.5
gm of lecithin). Lecithin in lotions.
1151. Itano, Arao; Arakawa, Sachiyo. 1932. Yûki-shitsu
hiryô ni kansuru biseibutsugaku-teki kenkyû. II. Daizu kasu
no bunkai ni tsuite (1) [Microbiology of organic manures.
II. On the decomposition of soy-bean cakes by various
stock cultures (a)]. Nippon Dojo Hiryogaku Zasshi (J. of the
Science of Soil and Manure, Japan) 6(3):301-11. Sept. [7 ref.
Jap]
• Summary: In ﬂooded soil ammoniﬁcation, and in dry
soil nitriﬁcation and ammoniﬁcation, were observed.
Decomposition was effected respectively by bacteria and by
Actinomyces. Address: Ohara Nogyo Kenkyujo.
1152. Morse, William. 1932. Soybeans. Radio broadcast.
NBC. National Farm and Home Hour. Sept. 2.
• Summary: As president of the American Soybean Assoc.,
Morse is presiding over a broadcast from the association’s
annual meeting. He begins this show, which is carried by a
network of 47 associate NBC radio stations, by saying: “I am
glad to greet the Farm and Home Hour audience on behalf of
the American Soybean Association.” During the broadcast,
Morse presents three guest speakers. First, Dr. A.A. Horvath
of Pittsburg, Pennsylvania, who gives “a review of the
uses of soybeans for human food.” Second, Mr. Whitney
H. Eastman of the Archer-Daniels-Midland Company, who
speaks about the industrial uses of soybean oil and meal.
Third, Mr. F.P. Latham of Belhaven, North Carolina, who
describes “methods of soybean growing on a large scale.”
Address: [USDA].
1153. Boidin, Albert René; Effront, Ivan Auguste.
1932. Manufacture of proteolytic enzymes by means of
microorganisms. U.S. Patent 1,882,112. Oct. 11. 3 p.
Application ﬁled 7 June 1929. Application also ﬁled in
France on 18 June 1928.
• Summary: Oil cakes such as “peanut cakes, soja cakes,
cottonseed-cakes, or linseed cakes, which are poor in nonnitrogenated extractive substances and very rich in proteins,”
are used as a substrate for growing molds of the genus
Aspergillus. These molds (the most widely used of which are
“aspergillus niger, aspergillus oryzæ, and aspergillus ﬂavus”)
produce abundant, low-cost proteolytic enzymes, which
“play a predominating part in the bating or in the puering
of skins” during the process of tanning. Address: 1. Seclin,

France; 2. Marcq en Baroeul, France.
1154. Dike, Theodore Williams. Assignor, by mesne
assignments, to Laminating Patents Corp. (Seattle,
Washington; a corporation of Delaware). 1932. Method
of making plywood. U.S. Patent 1,883,616. Oct. 18. 10 p.
Application ﬁled 29 Jan. 1929. Renewed 10 March 1931.
• Summary: “The cold press method of gluing using dry
veneer is the most commonly used at present.” “There is
also in use a method of hot pressing using either dry or
wet veneer.” This patent concerns “the application of the
adhesive in discrete-particle form, such, for example, as a
dry powder or a suspension of discrete particles in a ﬂuid.”
Soya bean ﬂour is an example of a non-dispersible material.
Address: New Westminster, British Columbia, Canada.
1155. Dike, Theodore Williams; Laucks, Irving F.; Cone,
Charles N. Assignors, by mesne assignments, to Laminating
Patents Corporation (Seattle, Washington; a corporation of
Delaware). 1932. Method of making plywood. U.S. Patent
1,883,617. Oct. 18. 5 p. Application ﬁled 1 April 1929.
• Summary: This patent concerns “the application of the
adhesive in discrete-particle form, such, for example, as a
dry powder or a suspension of discrete particles in a ﬂuid.”
“A particular feature of this invention is the control of the
size of the particles of the adhesive-base material applied.”
Soya bean ﬂour is an example of a non-dispersible material.
Note: Soy is mentioned 5 times in this patent, as “soya
bean ﬂour.” Address: 1. New Westminster, British Columbia,
Canada; 2-3. Seattle, Washington.
1156. Laucks, Irving F.; Davidson, Glenn. 1932. Adhesive
and method of making. U.S. Patent 1,883,989. Oct. 25. 3 p.
Application ﬁled 10 Sept. 1928.
• Summary: “As examples we may cite the following typical
formulae:
“(1) Mix 15 parts soyabean ﬂour with 1 part sodium
dichromate; add 40 parts water and 13 parts 18 per cent.
caustic soda solution; stir well; then add 2 parts calcium
hydrate in 30 parts of water, giving ﬁnished glue.”
Note: Soy is mentioned 22 times in this patent in the
forms “soya bean ﬂour,” “soya bean cake,” “whole soya
beans,” and “soya bean protein material.” Address: Seattle,
Washington.
1157. Sollmann, Everette I. Assignor to American Lecithin
Corp. (Atlanta, Georgia, a corporation of Delaware). 1932.
Nongumming gasoline and mode of preparing same. U.S.
Patent 1,884,899. Oct. 25. 3 p. Application ﬁled 28 Oct.
1931.
• Summary: “In accordance with the present invention I
have found that the gumming tendency of the gasoline can
be substantially reduced, by the addition of a small amount
of lecithin, for which purpose I have found that the lecithin
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produced from soybeans is entirely satisfactory. The quantity
to be added can vary between rather wide limits, but in
any event it is not necessary to add any large percentage,
and various quantities between 0.01% and 0.15% can be
satisfactorily used. Gasoline to which such quantities of
lecithin have been added, are found to have a very much
reduced tendency to the formation of gums, and in many
cases the addition of quantities approaching 0.1% will be
sufﬁcient to entirely prevent gum formation within a period
of a week or more, in the presence of catalysts, and saturated
with oxygen.”
Note: Lecithin is mentioned 23 times in this patent.
Soy is mentioned 4 times in the forms “lecithin produced
from soybeans,” “soybean lecithin,” “soybean oil,” and
“soybeans.” Address: Washington, DC.
1158. Lothrope, Leon. 1932. Soya beans. Alleged cause
of war in Manchuria and soft pork in Ontario, interest in
Western Canada now centres around growing them on
prairies. Their strong points and weaknesses are recorded
herein. Nor’-West Farmer and Farm & Home (Canada)
51(18):8-9, 29. Oct.
• Summary: Discusses the possibilities of the soybean crop
in western Canada, the value and importance of soybeans
in various countries, their uses, amount of production in the
United States, and the prices which might be expected if
soybeans are grown in western Canada.
“There was something over a million pounds of soya
bean oil imported into Western Canada last year which is
about 35 tank carloads. It is largely used in the manufacture
of soaps, shortening and salad oil. Contrary to popular
opinion, only very small amounts are utilized in paints
and varnishes, due to its slow drying qualities and lack of
hardness...
“It is not surprising, then, that when the National
Government in Great Britain imposed a ten per cent tariff
on soya bean oil, cake and meal imported from foreign
countries, and they are without duty from Empire countries,
that the industries affected would look around for new
sources of supply. Nor is it surprising that Canadian railroad
ofﬁcials and other business interests would evince some
enthusiasm in the establishing of a new industry in Canada
that has such potentialities as to cause a war in Manchuria
and to be directly responsible for placing the Japanese
Merchant Marine in third place among the nations. If Canada
could ‘horn in’ on such an industry it should be all to the
good.
“This accounts for the visit of a member of the Corn
Exchange, of Liverpool, to Canada in recent months whose
ﬁrm deals in soya beans and soya bean products, and owns
large warehouses along the South Manchuria Railway. His
visit was for the express purpose of seeing if Canada could
supply soya beans for the European trade.”
“The Manitoba Agricultural College commenced work

with soya beans ﬁfteen years ago [about 1917]. Professor
Southworth, who is now in England, developed a strain
of Ogema [Ogemaw], known as Manitoba Brown, that
consistently ripens seed at the College and in several other
parts of the West where they have been grown. The only
other strain that has shown much promise in the Prairie
Provinces are selections of Wisconsin Black. Some success
has been obtained with this latter variety at the Dominion
Experimental Farm, Brandon [Manitoba] and by Don Bark of
the C.P.R. [Canadian Paciﬁc Railway] Demonstration Farm
at Brooks, Alta. [Alberta; Brooks is a town located 100 miles
southeast of Calgary]. The three stations mentioned above
are the only ones that report at all favorably on this crop
and we have had communications from most government
institutions in the West... The returns received from the
three Dominion Experimental stations in British Columbia
are neither more nor less encouraging than from the Prairie
Provinces.
“Dr. McRostie of the Manitoba Agricultural College,
who was formerly in charge of all the forage crop work for
Dominion Experimental Farms system, has probably done
as much on the growing of soya beans as anyone, states
that ‘ﬁfteen bushels to the acre is a reasonably good yield
to expect under ﬁeld conditions in Manitoba with the early
varieties so far developed.’”
“A World Crop: The best argument in favor of
endeavoring to grow soya beans in Western Canada lies
in the fact that it is a world crop and if we can grow it in
competition with the world as we do wheat it is worth trying
as it will give us greater diversiﬁcation. The Agricultural
Section of the Winnipeg Board of Trade is making
arrangements to distribute small amount of soya bean seed to
different districts in the Province of Manitoba. They hope to
have in 100 acres next year for a trial. Mostly home grown
seed of the black and brown types will be used.”
A photo shows 5 products that contain soya bean oil or
meal, including Vi-Tone Malt Chocolate Flavor, Domestic
brand Shortening (purely vegetable), MacDowell’s Soy Bean
Flour (Brockville, Ontario), Pearl White Naptha [Naphtha]
Soap, and Jif Flaked Soap.
Note 1. This is the earliest English-language document
seen (March 2000) that uses the word “shortening” to refer to
such a product made from soy oil.
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Manitoba Brown. Address:
Canada.
1159. Oil Miller and Cotton Ginner (The). 1932. The soy
bean industry: An important branch of domestic vegetable oil
milling. 41(2):3-5. Oct.
• Summary: “Today in the United States we have soybean oil
mills located in ten different states, with an annual crushing
capacity of about 10,000,000 bushels of soybeans.”
“The largest potential ﬁeld for soybean oil in this
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country, as in Europe and other foreign countries, is in the
edible industry... The second largest ﬁeld of consumption
is in soft and liquid soaps and cleaning compounds. Very
little, if any, soybean oil is used in hard soap in this country,
because of the prohibitive hardening.”

enough beans last year to paint all the new cars, and we’re
going to make a lot of cars,’ Ford said.”
Note: This is the earliest document seen (June 2011) that
mentions paint made from soybean oil in connection with
Henry Ford.

1160. Eastman, W.H. 1932. Utilization of soybean oil meal.
Grain & Feed Journals Consolidated 69(10):478. Nov. 23.
• Summary: This speech, presented before the National
Soybean Oil Manufacturers Association, outlines the three
processes employed in producing soybean oil meal, the soft
pork danger, and the perfection of a process by the Trade
Association to produce an oil meal with a maximum of 6%
oil; and the industrial uses for the oil meal. “The naphtha
extracted or new process soybean oil meal, while popular in
Europe, is very unpopular here. Very little is produced in this
country at present but some is still being imported.”
“There have been produced this past season
approximately 125,000 tons of Soybean oil meal, a large part
of which has been consumed as animal feed in one form or
another.
“Soybean oil meal is also used in the manufacture
of vegetable glue, and adhesives used principally in the
manufacture of veneer, plywood, and insulating materials, in
many instances replacing animal glue. Its use in this ﬁeld is
rapidly expanding.” Address: Milwaukee, Wisconsin.

1163. Los Angeles Times. 1932. New motor-car oil. Dec. 12.
p. A4.
• Summary: “Henry Ford announces inauguration of another
automobile plant. It is the soy bean, oil from which will be
used in the paint that is to decorate next year’s models.”

1161. New York Times. 1932. Ford sits up in bed, talks of
new car... But he will not tell more than that soy bean makes
paint for it–Not selling stock. Dec. 2. p. 23.
• Summary: Detroit, Michigan, Dec. 1. Henry Ford, age 69,
is in the hospital recovering from an “operation last Saturday
for the removal of his appendix and a strangulated hernia.”
He said that “the paint on next year’s Ford cars would be
made from oil developed from soy beans raised near Detroit
this year.”
1162. Zeamer, W.G. 1932. Ford to paint cars with Michigan
soy bean oil: Magnate sets new industry afoot here. Detroit
Evening Times. Dec. 2.
• Summary: Henry Ford, still in the hospital but making
an excellent recovery from his operation a week ago for a
strangulated hernia, “said he was going to paint his new cars
with a product from his own farms–soy bean oil. This lets
out a secret and explains the acres upon acres of soy beans
which Ford has been growing. It also bespeaks for Michigan
a new place in the sun. Michigan is already the motor capital
and bean capital of the world. With bean oil in competition
with linseed oil, Ford and Michigan challenge the world
dominance of the Argentine. Argentine is the chief producer
of ﬂax from which linseed oil–the universal paint base–is
made.”
“There was only the briefest reference to development of
soy bean oil as an industrially useful paint base. ‘We raised

1164. Rewald, Bruno. Assignor to Hansa-Muehle Akt.-Ges.
1932. Verfahren zum Einmischen pulverfoermiger Stoffe in
plastischen Massen, z.B. Kautschukmischungen [Process for
mixing powdered substances in plastic masses, e.g. rubber
compounds]. German Patent 617,732. Dec. 21. 2 p. Issued
24 Aug. 1935. [Ger]
• Summary: Note: Soy is mentioned 7 times in this
patent in the forms “Sojaphosphatide” (soy phosphatide),
“Sojabohnen” (soybeans) and “Sojaöl” (soy oil). Address:
PhD, Hamburg, Germany.
1165. Dunham, Henry V. 1932. Glue and method for making
plywood. U.S. Patent 1,892,486. Dec. 27. 3 p. Application
ﬁled 24 Sept. 1929.
• Summary: A glue base whose main constituents are blood
albumin, seed-meal rich in protein (such as peanut meal or
soybean meal), and casein. Four formulas are given. Address:
Bainbridge, New York.
1166. Balfour-Guthrie Co. Ltd. 1932. Weldwood adhesives:
Soya bean, casein and other glues for plywood (Ad).
Timberman (The). Dec. p. 16.
• Summary: These glues are manufactured by BalfourGuthrie Co., Ltd. George G. Osgood is the sales
representative. Address: 605 Tacoma Building, Tacoma,
Washington.
1167. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products. Illinois Agricultural Experiment Station, Bulletin
No. 386. p. 425-544. Dec. [34 ref]
• Summary: Loaded with statistics, graphs, tables, maps, and
photos, this is one of the best reports on soybeans in America
published to date. Contents: Introduction. The supply of
soybeans and soybean products: Domestic production
of soybeans, production of soybeans in Illinois, soybean
varieties in Illinois, costs and returns in producing soybeans,
imports of soybeans and soybean products (soybeans,
soybean oil meal and cake, soybean oil, net imports,
exports including reexports, export-import balance), import
duties levied on soybeans and soybean products, supply of
soybean oil and competing oils and fats. Consumption of
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soybeans and soybean products: Disposition of the domestic
crop, utilization as beans, utilization of soybean oil meal,
utilization of soybean oil (in food and industrial products),
methods of processing soybeans for consumption (expeller,
hydraulic press, solvent extraction), competition from other
oils, distribution of gathered soybeans by uses. Practices
in marketing soybeans and soybean products: Sources of
market information, time of movement, varieties marketed
in different sections of Illinois, selling soybeans for seed,
selling soybeans for industrial uses (the Peoria Plan of
1928-29, Grange League Federation Exchange of Ithaca,
New York, the Soybean Marketing Association of Illinois
formed in Oct. 1929 {p. 490-91}), selling soybean oil and
oil meal (National Soybean Oil Manufacturers Association
of Chicago). Elements of cost in marketing soybeans:
Marketing mill beans, processing beans, marketing seed
beans, exporting beans. The inspection system and soybean
grades. Special considerations applying to the valuation of
soybeans and soybean products: Use-values of soybeans and
soybean products in feeding, derivative products as factors
in the market valuation of soybeans. Prices of soybeans and
soybean products: Prices of seed beans, prices of soybean
oil, prices of soybean oil meal, use as affected by prices.
Meeting the price risks in marketing. International trade in
soybeans and soybean products. Summary. Literature cited.
Sources of data.
“In Manchuria in 1930 there were 13 districts in which
over 40% of the crop land was devoted to soybeans, the
highest proportion being 65%. The proportions for the
three Manchurian provinces as units were as follows: Kirin
(eastern) 33.2%; Hailungkiang [Heilungkiang] (northern)
30.7%; and Liaoning (southern) 22%.” Some soybeans were
grown in Inner Mongolia.
Illinois was the largest soybean producer in 1924,
followed by North Carolina, Missouri, and Indiana. “Few
soybeans were grown in Illinois previous to 1890, when
J.C. Utter of Mt. Carmel, Wabash county, began production
of this crop. Frank Hurrelbrink of Taylorville, Christian
county, known because of his work with the Hurrelbrink
variety of soybean, started his work in 1897. He has grown
soybeans continuously since that time, experimenting with
many varieties. C.A. Rowe and his father, of Jacksonville,
Morgan county, grew soybeans about 1899. Somewhat
earlier than this the late Ralph Allen of Delavan, Tazewell
county, became interested in soybeans and furnished seed
beans to Illinois farmers as well as to interested persons
in other states, in Hawaii, and in Alaska. C.L. Meharry of
Attica, Indiana, who owns a large tract of land near Tolono,
Champaign county, Illinois, has been an active soybean
grower since 1909. The year following the Meharry venture,
John T. Smith, also near Tolono, began to grow soybeans
on a very limited scale, and in 1921 undertook active
production. During the last decade soybeans have become an
increasingly popular crop on Illinois farms.”

Of the 1915 U.S. soybean crop, 52% of the entire crop
acreage was used for hay, 15% was grazed, 4% was plowed
under, and only 29% was harvested for beans; 18.2% was
used for seed, 0.9% for human food, and 9.9% as beans for
feed.
In 1930 some 11,975,000 bushels of soybeans were
gathered or harvested in the U.S. Of these soybeans, 40.1%
were crushed, 33.6% were used as seed, 23.0% were used
whole directly as feed, 1.7% were ground and used as feed,
and 1.7% were ground and used as food.
From the soybeans crushed in 1930, some 37,200,000
lb of soybean oil were produced. Its four main uses were:
(1) Paint and other industries: Paint and varnish 24.2% of
the total oil, linoleum and oil cloth 10.8%, other uses 9.4.
(2) Soap kettle 22.8%. (3) Edible uses: Oleomargarine
2.0%, lard substitutes 1.3%, other food products 12.8%. (4)
Increased stocks including oil equivalent 16.7%.
In 1930 some 110,000 tons of soybean meal resulted
from crushing. Of this, 76.5% was used in commercial
feeds, 13.6% in other feeds, 0.8% as soybean ﬂour for food,
0.045% as infant and diabetic foods, and 9.0% as other uses
including glue.
Page 460 lists the types and brand names of many
commercial soybean food, feed, and industrial products.
Consumption of soybeans as foods has increased appreciably
since 1930. U.S. food products include chocolate bars
(30% soybean ﬂour), cocoa (up to 60% soybean ﬂour),
sausages (up to 50% soybean ﬂour), bread (7½% soybean
ﬂour), soybean cheese, soybean milk, soybean ice cream,
Soya Cream Biscuits, La Choy Soy Sauce, Soyolk (ﬂour),
V-Zoy, Lektizoy, Zoy Soup, Zoybeans (cooked soybeans),
Bacon and Zoy Beans, Zoy Bouillon, Soy Bean Biscuit,
etc. Canadian food products are: Milqo (soy milk), Vi-tone
(chocolate), Soya Flour, Soyex-Malt-Cocoa Drink, Soyex,
Macaroni.
“In the foreign trade of the United States imports of
soybean oil have appeared since 1910 and of soybeans since
1914. The United States exported domestic soybeans to
Europe in quantity for the ﬁrst time during the fall of 1931,
more than 2 million bushels being shipped from the 1931
crop.” Address: 1, 3-4. Dep. of Agricultural Economics; 2.
Dep. of Agronomy. All: Univ. of Illinois.
1168. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Tables 1-19 (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (1) Value of the soybean crop
in Illinois, 1928-31. (2) Soybean production in selected
countries, average 1909-13, annual 1920-31 (in tons of 2,000
lb). The countries: Manchuria, Korea, Dutch East Indies,
Japan, United States, total for these 5 reporting countries.
(3) Soybean production in the United States by geographic
divisions, 1929. The greatest production was in the “East
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North Central” states; 4.977 million bushels comprising 57%
of total U.S. production.
(4) Production of gathered soybeans in selected states
and in the United States, 1922-1931 (thousand bushels).
In 1922 the top six soybean producing states were North
Carolina (1,600), Illinois (812), Ohio (465), Indiana (240),
Virginia (208), and Missouri (165). Total USA: 4,333.
In 1924, Illinois (1,380) passed North Carolina (1,160)
to become the leading U.S. producer. In 1931 the top six
states were Illinois (6,055), Indiana (3,062), North Carolina
(1,498), Missouri (1,080), Iowa (578), and Ohio (560). Total
USA: 14,917.
(5) Total equivalent solid acreage of soybeans grown
in selected states and in the United States in 1922-1930
(thousands of acres). In 1922 the top 4 states were North
Carolina (224), Illinois (169), Tennessee (154), and Indiana
and Alabama (113, tie). Total USA: 1,226. In 1923 Illinois
passed North Carolina to take ﬁrst place. In 1930 the top 4
states were Illinois (719), North Carolina (478), Iowa (463),
and Indiana (402). Total USA: 3,758. (6) Yield per acre of
gathered soybeans in selected states and in the United States,
1922-1931 (bushels per acre). In 1922 the U.S. average was
13.8 bushels. Iowa had the highest: 22 bushels. In 1931 the
U.S. average was 15.6 bushels. The top 4 states were Ohio
(20), Indiana (17.8), Illinois (17.5), and Iowa (17).
(7) Proportion of soybean acreage gathered for beans,
cut for hay, and interplanted with other crops, Illinois, 19221931. Gathered for beans rose from 32.1% in 1925 to 55.7%
in 1930. Cut for hay rose from 41.4% in 1922 to 54.4% in
1931. Interplanted with other crops dropped from 20.1% in
1922 to 1.3% in 1931. (8) Production of soybeans in twelve
leading Illinois counties, with rank by years, 1929-1931.
The top four counties were Christian (692,200 bu in 1931),
Champaign, Piatt, and Moultrie. (8A) Soybean varieties in
Illinois: Varieties gaining favor: Illini, Manchu, Dunﬁeld,
Mansoy, Laredo. Holding their own: Ebony, Virginia,
Ilsoy, Peking, Black Eyebrow, Wilson V [Wilson-Five],
Hurrelbrink. Losing favor: Haberlandt, Mammoth Yellow,
Hamilton (Ohio 9035), Ito San, A.K., Midwest.
(9) Varieties of soybean seed offered for sale by growers,
in order of frequency of offers printed in Farm-Bureau
publications, Illinois, 1921, 1925, and 1931. For each year
the varieties are listed under nine crop reporting districts,
and also for the entire state. In 1921 for the entire state,
in descending order of frequency: Midwest, Ebony, A.K.,
Peking, Ohio, Ito San. In 1925: Manchu, Midwest, A.K.,
Ebony, Virginia, Ilsoy, Ohio, Black Eyebrow, Haberlandt,
Peking, Wilson, Ito San. In 1931: Illini, Manchu, Virginia,
Ilsoy, Ebony, A.K., Mansoy, Dunﬁeld, Peking, Wilson,
Midwest, Black Eyebrow, Haberlandt. (10) Average cost
of producing soybean in Illinois and Indiana for speciﬁed
periods, 1921-1930. The highest return above computed cost
per acre (proﬁt) is from soybeans gathered for seed using a
combine: $9.55/acre. When soybeans are cut for hay, a loss

usually results.
(11) Imports of soybean oil, soybean oil meal and cake,
and soybeans, United States, 1915-1931. (12) Duties levied
on soybean oil, soybean oil meal and cake, and soybeans
under recent tariff acts, United States, 1909-1930. In 1909
and 1913 all three commodities were on the “Free list.” In
1921 oil the tariff on oil was 20 cents per gallon (2.67 cents
per lb); the other two were free. In 1922 the tariff on oil
was reduced to 18.75 cents per gallon (2.5 cents per lb), the
tariff on soybeans was ½ cent per lb (30 cents per bushel),
and meal was free. In 1930 the tariff on oil was increased to
26.25 cents per gallon (3.5 cents per lb, not less than 45%
ad valorem), the tariff on meal and cake was $6/ton, and the
tariff on soybeans was increased fourfold to $1.20/bushel.
(13) Domestic production of soybean oil and other
vegetable oils from domestic materials, United States,
1912-1931 (thousands of pounds). Statistics are given for
cottonseed oil (the leader by far during the entire period),
peanut oil, olive oil, corn oil, linseed oil, soybean oil, and
total vegetable oil. Soybean oil rose from 751,000 lb in 1922
(the ﬁrst year for which ﬁgures are given) to 39,129,000 lb in
1931. The ranking in 1931 was: Cottonseed oil (1,417,226 x
1,000 lb), linseed oil (203,613), corn oil (113,145), soybean
oil (39,129), peanut oil (13,730), and olive oil (1,509).
(14) Imports of foreign vegetable oils, oil equivalent
being used for oil-bearing materials, United States, 19101931 (thousands of pounds). Statistics are given for soybean
oil, coconut oil and copra, peanut oil, olive oil (edible),
olive oil (inedible, including olive oil foots), palm oil (incl.
palm kernel), linseed oil and ﬂaxseed, all other vegetable
oils and materials, total vegetable oils and materials. For net
soybean oil imports, the earliest ﬁgure is 24,784 in 1912; it
peaked at 335,439 in 1918, and had fallen to 4,018 in 1931.
Total vegetable oils and materials imported increased from
440,412 in 1910 to 1,525,114 in 1931.
(15) Exports of soybean oil and ﬁve other leading
vegetable oils, United States, 1919-1931 (thousands of
pounds). Statistics are given for soybean, cottonseed,
coconut, linseed, corn, and peanut. The leading export
throughout this period was cottonseed oil. For soybean oil
exports, the ﬁgure for the last half of 1919 is 27,715 and ﬁr
1920 it is 43,512. Thereafter the amount exported each year
is very small, rising from 1,944 in 1921 to 5,448 in 1931.
(16) Total production, imports, exports, and net balance
of vegetable oils and animal fats, exclusive of butterfat but
inclusive of ﬁsh oils, United States, 1912-1931. (17) Use of
soybeans, by acreage, United States, 1915, 1929, and 1930
crops. The percentages of the entire crop acreage in 1915
are: Hay 52%, grazed 15%, plowed under 4%, and gathered
for beans 29% (of which: Seed 18.2%, human food 0.9%,
and feed 9.9%). In 1930: Hay 56%, grazed 14%, plowed
under 4%, and gathered for beans (11,975,000 bushels) 30%
(of which: Seed 10.5%, crushed or ground 11.5%, and feed
8.0%).
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(17A) Commodities in which soybeans or soybean
products are used (p. 460): Food products (USA and
Canadian), feed products, industrial products. (18) Soybean
oil meal produced and imported into the United States,
1922-1930 (tons of 1,000 lb). Domestic production increased
from 3,811 tons in 1922 to 110,000 tons in 1930. Imports
increased from 15,612 tons in 1922 to 55,107 tons in 1930.
Total of domestic production + imports increased from
19,423 tons in 1922 to 165,107 tons in 1930.
(19) Adaptability of soybean oil to use in various
products (p. 464): The products are: Drying products
(paint, varnish, linoleum and oil cloth, waterproof goods),
soap products (hard and soft soaps), edible products (Lard
compounds, cooking oils {if odor permanently eliminated},
salad oils, fountain drinks, candy, mayonnaise, margarin),
miscellaneous (core oil, printer’s ink). Four levels of
adaptation and a maximum percentage are given for each
use: Probable, inferior, satisfactory, and superior. The two
superior adaptations are paint (to prevent yellowing), and
soft soaps. Note: “The margarin industry was one of the ﬁrst
to use considerable amounts of soybean oil and at present it
absorbs in the United States approximately 750,000 pounds
annually.”
1169. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Tables 20-49 (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (20) Total industrial utilization
of soybean oil and percentages used in speciﬁed industries,
United States, 1916-1931. The total pounds used rose from
143.34 million in 1916 to a peak of 335.44 million in 1918,
then fell to a low of 7.53 million in 1924, rising slowly to
35.50 million in 1931. In 1917 (the peak year) soybean oil
comprised 10.3% of all oils used in soap industry. In 1918 it
comprised 4.6% of all oils used in the lard-substitute industry
and 2.6% of all oils used in the margarin industry.
(21) Iodin [iodine] numbers, saponiﬁcation numbers,
acid numbers, and uses of oils and fats (p. 471). Values are
given for: Chinese tung or wood oil, coconut oil, corn oil,
cottonseed oil, ﬁsh oil, linseed oil, palm oil, palm kernel oil,
peanut oil, soybean oil, tallow, whale oil. For soybean oil:
Iodin number 124-148. Saponiﬁcation number 189-194. Acid
number 2-7. Uses: “Considerable quantities go into paint,
varnish, enamel, linoleum, and waterprooﬁng products. Used
in soaps. Utilized in a large variety of food products. Used in
core oils.”
(22) Utilization of soybeans and soybean products by
amounts, United States, 1930 crop: Beans (bushels)–Feed,
seed, ground (for food {200,000 bu}, for feed), crushed,
total (11.975 million bu). Oil (lbs): Edible purposes
(Oleomargarine {750,000 lb}, lard substitutes {500,000
lb}, other food products {4,750,000 lb}), paint and other
industries (paint and varnish, linoleum and oil cloth, other

uses), soap kettle, increased stocks including oil equivalent,
total (37.2 million lb). Meal (tons): Feed (commercial feeds,
other feeds), food (ﬂour {850 tons}, infant and diabetic foods
{50 tons}), other uses including glue, total (110,000 tons).
(23) Estimated distribution of gathered soybeans
according to use, Illinois, 1926-1931 crops. The four
categories for each year are (with ﬁgures for 1931): Used by
oil mill and feed manufacturers (50%), used for seed in state
(22%), used for seed outside state (13%), used for feed on
farm (15%).
(24) Extent to which soybeans came from local sources
or were shipped in from outside the locality, and extent to
which beans sold went to local purchasers or were shipped
out of the locality, 151 identical country elevators and local
seed dealers, Illinois, 1930 and 1926 crops. (25) Soybeans
purchased by 151 country elevators and local seed dealers,
Illinois, 1931 crop. Gives ﬁgures for 10 crop reporting
districts. (26) Proportion of soybean crop leaving growers’
hands that was out of their hands by middle of November,
December, and January, Illinois, 1922-1932 (crop storage).
Typically about 60% (range 30-70%) was out of their hands
by Jan. 15.
(27) Estimated proportion of soybean seed shipped
out of the locality by wholesale dealers and jobbers before
speciﬁed dates in January, selected states and United States,
1919-1931 crops. The states are: Illinois, Indiana, Missouri,
and North Carolina. For the USA, 38.9% on average had
been shipped by Jan. 26. (27A) Soybean varieties marketed
in different sections of Illinois, 1926 crop (11 localities) and
1930 crop (13 localities). The leading varieties of soybeans
marketed in Illinois are Illini, Manchu, Midwest, A.K.,
Virginia, and Ebony.
(28) Estimated costs (cents per bushel) of handling
soybeans for all purposes by 166 identical country elevators
and local seed dealers, Illinois, 1930 and 1931 crops. For
9 crops reporting districts gives the percentage recleaned
(23-30%) and the costs of recleaning and other costs. (29)
Costs of handling soybeans other than cleaning by identical
country elevators and local seed dealers in leading producing
counties, Illinois, 1926, 1930, and 1931 crops. Costs 3.2 to
4.4 cents per bushel.
(30) Costs of raw materials and other items of soybean
oil production, United States and selected foreign countries,
1923-1924 (per bushel of soybean crushed). The foreign
countries are Manchuria (All Manchuria, Dairen only),
Japan, Great Britain. The total cost is lowest in all Manchuria
(6.26 cents) and highest in the USA (10.21 cents). (31)
Estimated cost of handling soybeans used mainly for seed,
151 identical country elevators and local seed dealers,
Illinois, 1926 and 1930 crops. (31A) Cost per bushel of
moving soybeans from central Illinois on board boat at New
Orleans [Louisiana], 1931 crop.
(32) Carloads of soybean federally inspected in leading
soybean producing states, 1928-1932. The states are Illinois,
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Missouri, Indiana, North Carolina, Ohio, and Virginia. The
most carloads were inspected in Illinois (in Peoria (2,412)
and Chicago (1,284)). (33) Federal grade requirements for
yellow, green, brown, black, and mixed soybeans (Grades
1-4 plus sample grade and Extra No. 1).
(34) Digestible nutrients in feed products of soybeans
(soybean hay, seed, straw, seed and straw, oil meal; incl.
yield per acre and digestible protein). (35) Digestible
nutrients in soybean oil meal and other protein feeds (Incl.
linseed meal {old process}, cottonseed meal {41%}, gluten
meal, wheat middlings, wheat bran, tankage). Only tankage
has a higher “feeding value” than soybean meal. (36) Total
gross value of products obtained from a bushel of soybeans
at different prices of oil and meal. Gives ﬁgures when the
price of a pound of soybean oil ranges from 2½ cents to 10
cents per pound, and the price of meal ranges from $15 to
$40 per ton.
(38) Average farm prices of soybeans by seven selected
crop reporting districts, Illinois, January-May, 1925-1931.
The average price over the years ranges from $1.70 to $2.07
per bushel. The lowest price in one year was $0.97/bu in
1931 in Champaign. (39) Average monthly farm prices
of soybeans in three crop reporting districts important in
soybean production, Illinois, October-June, 1925-1930 crops.
The price is always lowest in October and highest in June. So
storage pays.
(40) Average prices paid to producers for soybeans
by 151 identical country elevators and local seed dealers,
Illinois, October-July, 1930 and 1926 crops (Dollars per
bushel). (41) Average yearly wholesale selling prices of
soybean seed, selected markets; quotations given for ﬁrst
ﬁve months of the following year, 1919-1931 crops. The
places are: Chicago, Illinois; Louisville, Kentucky; Kansas
City, Missouri; Minneapolis, Minnesota; and Baltimore,
Maryland. The average price of the ten year period at various
cities ranged from $2.25 (Baltimore) to $2.80 (Minneapolis).
Prices were highest in 1920, lowest in 1932.
(42) Retail selling price of good-quality soybean seed
in selected states, March-May, 1926-1932. The states are:
Illinois, Indiana, Iowa, Kentucky, Missouri, Ohio, Tennessee.
(43) Average prices paid to producers for thresher-run
soybeans and average wholesale and retail selling prices,
Illinois, 1925-1931 crops. Prices were highest in 1925,
lowest in 1930. In 1925 the average price paid to farmers
was 63.6% of the retail price, and the average wholesale
price was 90.9% of the retail price.
(44) Average advertised price of soybean seed offered
for sale by producers, by varieties, Illinois, March-June
1920-1930. The varieties are: Illini, Manchu, A.K., Midwest,
Ebony, Virginia, Wilson, Black Eyebrow, Peking, Ito San,
Ilsoy, Haberlandt, Ohio, Dunﬁeld, Mansoy.
(45) Exports of soybeans from eight selected exporting
countries, 1923-1930. Gives ﬁgures (1,000 lb) for total,
China, Japan incl. Chosen [Korea], and Netherlands. (46)

Imports of soybeans into selected countries 1913, and 19191931. Gives ﬁgures (1,000 lb) for total, Denmark, Japan incl.
Korea, France, Germany, Netherlands, United Kingdom,
United States. Figures in footnote for Sweden and Italy. The
leading importers are now Germany, Denmark, and United
Kingdom.
(47) Imports of soybean oil into seven selected
countries, 1913 and 1919-1931. Gives ﬁgures (1,000 lb)
for total, Denmark, Japan (incl. Chosen), France, Germany,
Netherlands, United Kingdom, United States. Gives ﬁgures
in footnote for Algeria, Austria, and Sweden. (48) Exports
of soybean oil from eight selected countries, 1913 and 19191931. Gives ﬁgures (1,000 lb) for total, China, Denmark,
Japan incl. Chosen, France, Germany, Netherlands, United
Kingdom, United States. Figures in footnote for Algeria,
Sweden, Austria, and Italy.
(49) Exports of soybean cake from Manchuria as a
whole and from the port of Dairen, with destination of bean
cake from Dairen, 1926-1931 (tons of 2,000 lb). Exports
from Dairen to Japan, Korea, Europe, United States, China,
Other destinations.
1170. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Figures (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Figures show: (1) Shaded map–Percentage of
cultivated acreage in soybeans in Manchuria and in adjacent
provinces of Inner Mongolia [both part of China]. The
percentages for the three Manchurian provinces are: Kirin
(eastern) 33.2%, Hailungkiang [Heilungkiang] (northern)
30.7%, and Liaoning (southern) 22%. (2) Bar chart–Average
acreage and value of soybeans compared on a percentage
basis with selected harvested crops, Illinois, 1929-1931. The
main crops are corn, oats, all wheat, and tame hay. Soybeans
comprise only about 3.1% of total acreage and value.
(3) The soybean plant (Soja max) at two stages of
growth (photos). (4) Shaded map–Percentage of farms in
the principal soybean producing areas in the United States
growing soybeans, by counties, 1929. “Nearly all the
soybeans grown in the United States in 1909 were found in
the southern states.” By 1919 “soybeans had considerable
prominence in New England and in Texas, Oklahoma, New
Mexico, Arizona, Colorado, Utah, Idaho, and Montana.
(5) Dot map–Acreage of soybeans grown in principal
soybean producing areas in the United States, by counties,
1929. Most soybeans are grown east of the Meridian 100. In
the South, they are typically planted in a row alternating with
a row of some other crop. (6) Dot map–Acreage of soybeans
grown in principal soybean producing areas in the United
States, by counties, 1924. In 1924 there was less acreage
in the important regions of soybean production. (7) Dot
map–Production of gathered soybeans grown in principal
soybean producing areas in the United States, by counties,
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1929. “No state gathered as much as 50,000 bushels of
soybeans in 1909. Two states, Virginia and North Carolina,
produced more than 100,000 bushels in 1919, and the latter
approached 500,000 bushels. By 1924 four states, Illinois,
North Carolina, Missouri, and Indiana, produced more than
500,000 bushels and two states, Illinois and North Carolina,
produced more than 1,000,000 bushels each. By 1929 Iowa
was producing 500,000 bushels, Indiana 1,000,000 bushels,
and Illinois 3,250,000 bushels.”
(8) Graph of production of gathered soybeans in
six leading states, 1924-1931 crops. The states, listed in
descending order of their production in 1931, are: Illinois,
Indiana, North Carolina, Missouri, Iowa, Ohio. (9) Graph
of total equivalent solid acreage of soybeans in ﬁve leading
states, 1922-1930 crops. The states, listed in descending
order of their acreage in 1930 are: Illinois, North Carolina,
Missouri, Indiana, Tennessee. (10). Map of acreage, yield,
and production of soybeans in Illinois, by crop reporting
districts, average of 1929-1931 crops. Gathered: 48.6%. Cut
for hay: 51.4%. Yield: 17.2 bu/acre.
(11) A ﬁeld of soybeans cut with a binder and threshed
with a regular grain thresher (photo). This method makes
straw available for feeding. (12) Harvesting soybeans with
a combine (photo). “The combined harvester and thresher,
or combine, has made great headway since 1927 as a means
of harvesting the soybean crop, especially in Illinois.” This
method of harvesting is usually less expensive that the use of
both binders and threshing machines.
(13) A large barn and other farm buildings covered with
paint containing 25% soybean oil. The paint was not tacky,
and was holding up well after one year. (14) Equipment and
supplies in soybean paint tests.
(15) Four soybean crushers of the expeller type. The
oil is removed by pressure under very high heat. (16) Filter
presses used after the expeller-type crusher. The oil goes
through a ﬁltration process to clarify it. (17) Four pie charts
showing proportion of gathered soybeans utilized for seed,
feed, and crushing in the United States and Illinois, 1926 and
1930 crops. In 1930 in the USA and Illinois: Crushed: 38%
/ 52%. Seed: 35% / 37%. Feed: 27% / 11%. A rapid increase
in crushing (and decrease in percentage used for seed) took
place between 1926 and 1930, and Illinois emerged as the
leading state.
(18) Four bar charts showing monthly movement
of soybeans by local handlers in Illinois, 1920 and 1926
crops. The four graphs show: Purchased locally, shipped in,
shipped out, and sold locally. (19) Map of Illinois showing
areas served by six leading receiving markets for soybeans
produced in Illinois, determined mainly by freight costs.
Illinois is well supplied with crushing mills. (20) Terminal
storage elevator at Peoria, Illinois, used by the Soybean
Marketing Association for the storage of soybeans (photo).
(21) A ship loaded with soybeans for export movement.
Shows the ﬁrst cargo of soybeans exported from Illinois by

way of the Great Lakes. This cargo of 205,000 bushels left
Chicago during April, 1932. (22) Soybean meal being fed to
beef cattle (photo). (23) Graph of the average price of ﬁve
soybean varieties in Illinois, 1921-1930 crops: The varieties
are Virginia, Midwest, Manchu, Ebony, and A.K. Prices
dropped during this time. (24) Graph of prices of soybean
oil and four other leading vegetable oils at New York, by
months, 1920-1932. The other four are linseed oil, corn oil,
coconut oil, and cottonseed oil. Prices dropped during this
time. (25) Four graphs showing the price of soybean oil
compared prices of four other leading vegetable oils at New
York, by months, 1920-1932. The other four are the same
as above. (26) Graph of prices of soybean oil and ﬁve other
leading vegetable oils at important milling centers, 19281932. Peanut oil is included. Linseed oil was generally the
highest in price and cottonseed oil the lowest. (27) Graph of
prices of soybean oil at Dairen (Manchuria), Hull (England),
and New York, 1919-1932. The price was lowest at Dairen
and highest at New York. (28) Graph of prices of soybean oil
meal and two other leading vegetable meals at Chicago, by
weeks, April 1931 to Aug. 1932. The other two are linseed
meal and cottonseed meal. Linseed meal was generally the
highest in price and cottonseed meal the lowest. (29) Graph
of prices of soybean oil meal at ﬁve important markets, by
weeks, April 1931 to Aug. 1932. The markets are Boston
[Massachusetts], Minneapolis [Minnesota], Kansas City and
St. Louis [Missouri], and Chicago [Illinois]. The price at
Chicago is generally the lowest.
1171. Leplae, Edmond. 1932-1933. Traité d’agriculture
générale et de cultures spéciales des pays tempérés,
subtropicaux et tropicaux [Treatise on general agriculture
and special crops for temperate, subtropical, and tropical
countries. 3rd ed. 2 vols]. Louvain, Belgium: Librairie
Universitaire. Vol. 2, 796 p. See p. 306-07. 25 cm. [Fre]
• Summary: The author classiﬁes the soybean among the
leguminous forage plants, among starchy (féculentes) plants,
and among oilseeds. “Soybean seeds have a nutritive value
for humans greater than that of all other seeds, except
peanuts.” The peoples of East Asia prepare soybeans and
their ﬂour in 100 different ways, many of which are now
also known in Europe. The Chinese make from soybeans
an artiﬁcial milk and a cheese [tofu]. Soy ﬂour is easy to
digest and can be mixed with wheat in making bread and
pastries. The soybean is used in the production of so-called
“English sauces” [such as Worcestershire], which are widely
consumed in Europe and America. Finally, soybeans are
imported into Europe at the rate of 600,000 tonnes/year and
the oil is used to make soap and margarine. Address: Prof.
à l’Univ. de Louvain, Directeur général de l’Agriculture au
Ministère des Colonies.
1172. Chen, E.T.H.; Sung, S.-H. 1932. Soya bean culture
media. Chinese Medical Journal 46:603. *
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• Summary: The authors produced a culture medium using
soy beans instead of meat and successfully cultivated many
bacteria on it. They concluded: “All the bacteria survived as
long and retained the same morphology on the soy bean agar
as they did on the meat peptone agar. Moreover, there was no
change in the antigenic properties of the bacteria cultivated
on the soy bean agar as shown by three experiments.”
1173. Farbe und Lack. 1932. [Use of lecithin in the
production of paints]. p. 535. [Ger]*
1174. Kostriko, D.S.; Maryash, T.K. 1932. [Soy bean culture
medium]. K.C. Lab. Pratika (Moscow) 8:10-. [Rus]*
• Summary: “Describes an inexpensive medium efﬁcacious
for the growth of most pathogenic bacteria, especially
suitable for anaerobes, and for bacterial counts. Three
methods of preparation are given: 1. A soy bean extract is
prepared by adding 100 gm. of soy beans to 1 liter of water,
boiling from 30 minutes to 1 hour, ﬁltering, and sterilizing
by autoclaving 20 minutes at 120º C. 2. Several soy beans (8
or 10) are added to a test tube with water and sterilized like
the extract. 3. Soy bean agar is prepared by adding from 1.5
to 2% agar to the extract and sterilizing.”
1175. Nakajima, Kenzo. 1932. Studies on the proteins and
oil of soy bean. J. of the Faculty of Agriculture, Hokkaido
Imperial Univ. (Hokkaido Teikoku Daigaku Nogakubu Kiyo)
31(3):165-356. (Chem. Abst. 27:2053 {1933}). [88 ref. Eng]
• Summary: Glycinin is denatured almost completely into a
glutelin-like protein, soluble in 0.2% sodium hydroxide, by
the oil-extraction process. The rates of digestion of natural
and denatured glycinin by enzymes, and the action of papain
and castor-seed powder on the oil, were studied. Viscosities
of mixtures of the oil with organic solvents were measured.
Thanks to Mr. K. Sugiyama, president of Honen
[Hohnen] Oil Co. Address: Hokkaido Imp. Univ., Sapporo,
Japan.
1176. Palladin, N.V.; Sitin, L.A. 1932. Die Gewinnung von
technischem Sojaeiweiss (“Kasein”) und seine Verwendung
zur Leimherstellung [The extraction of industrial soy protein
(“Kasein”) and its use in glue production]. Schriften des
Zentralen Biochemischen Forschungsinstituts der Nahrungsund Genussmittelindustrie (Moscow) 1(6):235-64. (Chem.
Abst. 27:5901). [3 ref. Rus; ger]*
• Summary: Describes the process for obtaining of
commercial technical soybean casein by precipitation with
hydrochloric acid, its properties, and its use in making
adhesives.
Note 1. This is the earliest German-language document
seen (Aug. 2003) that uses the term technischem Sojaeiweiss
or “Kasein” aus Sojamehl to refer to isolated soy protein.
Address: USSR.

1177. Pao, C.H. 1932. Tau lu pei yang chi [Soymilk culture
media]. Kuo-Li Pei-Ching Ta Hsueh i Hsueh Nien K’an
(Peking Univ. Medical School, Annual). p. 67. [Chi]*
Address: Peking, China.
1178. Rewald, Bruno. 1932. Bedeutung der Phosphatide
fuer die Lederbearbeitung [Signiﬁcance of phosphatides
for leather production]. Collegium (Darmstadt). p. 929-31.
[Ger]*
1179. Schmidt, A.W. 1932. Pﬂanzenoele als... [Use of
vegetable oil as fuel for internal-combustion engines].
Tropenpﬂanzer (Der) (Berlin) 35:386-89. (Chem. Abst.
27:1735 {1933}). [Ger]*
Address: Experimental Laboratory on the suitability of liquid
fuels and lubricants in motors, Technical College, Breslau
(Aus dem Versuchslaboratorium fuer motorische Eignung
ﬂuessige Brennstoffe und Schmiermittel der Technischen
Hochschule Breslau).
1180. Ford Motor Co. 1932. Henry Ford and Robert Boyer,
soy bean processing (Motion picture). Dearborn, Michigan.
364 ft., silent, black-and-white. 35 mm. No captions. *
• Summary: Shows: Views of River Rouge Plant. Men in
coveralls painting rear of car with spray guns (using soy oilbased paint). Henry Ford and Robert Boyer talking inside
the plant. Boyer explaining soybean processing to Henry
Ford. Henry Ford and Robert Boyer talking in soybean ﬁeld.
Address: Dearborn, Michigan.
1181. Jamieson, George Samuel. 1932. Vegetable fats and
oils: The chemistry, production, and utilization of vegetable
fats and oils for edible, medicinal and technical purposes.
New York, NY: Chemical Catalog Co., Inc. 444 p. American
Chemical Society. Monograph Series No. 58. 24 cm. A
revised edition was published in 1943. [33 ref]
• Summary: Soy bean oil and soy beans are discussed in
the chapter on “Drying oils” on pages 261-69. Under “Uses
of soy bean oil” we read: “The raw or crude oil is used for
making cores (metal molding), ‘factice’ (used in rubber
for the manufacture of mats, hose, etc.), for making soft
soap, for washing automobiles, etc., and hard soap after
hydrogenation. The oil, after ‘boiling’ or ‘blowing,’ is used
along with linseed oil in the manufacture of paints, baking
japans, linoleum, oil cloth, and printing ink. The neutralized
oil, bleached to a pale color by heating to 250º to 260º, is
employed in making white or pale-colored enamel paints
for interior use. Paints made with soy bean do not yellow
with age, as is the case when linseed oil is used. Some paint
makers use 10 to 15 per cent (of the vehicle) of the boiled
oil, but a larger proportion of soy bean oil can be used with
good results. Through further study other technical uses
will be found for which this oil is particularly adapted.
The reﬁned oil is used in the manufacture of margarin,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 520
mayonnaise, and shortening.
“Unless the reﬁned oil is skillfully deodorized, a
characteristic ﬁshy taste gradually develops. For further
information, the following references may be consulted:”
Many of the 33 references are from British journals.
This bibliography is contains many errors and incomplete
citations.
Also contains information about cottonseed oil, linseed
oil, peanut oil, rape oil, sesame oil, sunﬂowerseed oil, etc.
Address: PhD, Chemist in Charge of Oil, Fat, and Wax
Laboratory, Bureau of Chemistry and Soils, USDA.
1182. Morse, W.J. 1932. La soya y su importancia agrícola
e industrial [The soybean: Its agricultural and industrial
importance]. San Salvador: Impr. Nacional. Publicationes del
Ministerio de Agricultura. 44 p. 25 cm. Reproducción de un
amplio estudio del Dr. W.J. Morse, traducido al Castellano
por Emma Lopez Seña y completado con otros interesantes
datos comerciales sobre la expresada leguminosa. [Spa]*
• Summary: This is the reproduction of a large study
by Morse, translated into Castilian Spanish by Emma
Lopez Seña and published together with other interesting
commercial information on the soybean.
Note: This is the earliest document seen (Feb. 2009)
concerning soybeans in connection with (but not yet in) El
Salvador. Address: USDA, Washington, DC.
1183. Mumford, H.W. 1932. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 45:1-286. For the year
ended June 30, 1932.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Legume studies showing
up rotations in new light (p. 13-15). Strains of new soybean
hybrids showing promise (p. 40). Old varieties of soybeans
outyield new strains (p. 41-42). Inoculated soybeans rival
red clover as soil builder (p. 43-44). Search for new crops is
yielding promising results (p. 67-69; soybean oil can be used
in paint as a substitute for part of the linseed oil).
Livestock investigations: Soybean oil meal superior for
pasture-fed steers (p. 73-74). Soybean hay compared with
silage for beef calves (p. 75). Soft pork produced in other
ways than by soybeans (p. 87-88). Soybean oil meal good
chick feed (p. 108).
Dairy investigations: Soybeans cut late produce largest
yields of hay (p. 115-17).
Agricultural economics investigations: Export outlet
marks new trend in marketing soybeans (p. 167-68).
Drying studies help protect three different crops (p. 184-85;
including soybean hay).
Home economics investigations: Soybean oil’s ﬂavor
handicap’s its use for food (p. 238-39; studies by Sybil
Woodruff and Olga Zwermann). Address: Dean and Director
of the Station, Urbana, Illinois.

1184. Orosa, Maria Y. 1932. Soybeans as a component of a
balanced diet and how to prepare them. Manila (Philippines)
Bureau of Science, Popular Bulletin No. 13. 53 p. [16 ref]
• Summary: Contents: Introduction. The cooking of soy
beans (89 Filipino recipes, p. 7-35), incl. roasted soy beans,
soy-bean soups etc.–most recipes use whole soybeans, but
quite a few use tofu (tokua), soy sauce (toyo), soy-bean ﬂour,
or soy-bean milk, and a few use tahuri (brine fermented tofu)
or soy-bean sprouts. Some common foods made from soy
beans and methods of preparing them (p. 35-53): Soy-bean
milk, condensed soy-bean milk, soy-bean milk powder, soybean casein, soy-bean curd (tofu; tokua or toqua). Tahuri or
tahuli (fermented tofu). Frozen tofu. Bean curd brains or tofu
nao. Dry bean curd or topu khan (tofu-kan, dipped in burnt
millet sauce and rubbed with ﬁne salt). Fragrant dry bean
curd.
“Thousand folds: Thin layers of fresh bean curd are
placed on cheesecloth, one on top of another, and then
subjected to a great pressure. The thin layers of curd are
dried partially and are rolled together like jamrolls. They are
cut into strips and served in soup as noodles. On standing,
the thousand folds mold and develop a meatlike ﬂavor. This
is fried in sesame oil and served in place of meat” (p. 44).
Fried bean curd. Soy sauce (called by the Chinese
“ch’au yau,” or drawing oil; or “pak yau” or white oil; by
the Japanese “shoyu”; and the Filipinos, “toyo”). Natto.
Hamanatto (p. 49). Yuba. Miso. Soy-bean ﬂour. Soy-bean
oil (used in the manufacture of lard and butter substitutes;
also in paints, printing inks, etc.). Soy-bean meal. Soy-bean
coffee. Soy-bean sprouts.
Note 1. This is the earliest English-language document
seen (Oct. 2008) that uses the term “soy-bean casein” (or
“soy bean casein” or “soybean casein”), probably to refer to
soybean protein.
“When and by whom the soy bean was ﬁrst introduced
into the Philippines, no one can ascertain. The Filipino
people have long known some important soy-bean
preparations, such as soy sauce, or ‘toyo,’ bean curd, or
‘tokua,’ fermented bean curd or ‘tahuri,’ not knowing that
they were prepared from this bean. The seed is known in
some parts of the Philippines, where it is grown, as ‘utao.’”
“The main object of this pamphlet is to encourage the
Filipino people to use more soy beans, and preparations
made from them as food” (p. 3-4).
“Soy beans are grown in some parts of the Philippines.
According to Doctor Roxas, Director of the Bureau of Plant
Industry, 2,481 tons were grown in Batangas in 1921 and
4,218 tons, in 1930. However, the importation of soy beans
in 1924 was 4,657 tons. Doctor Roxas says that soybeans can
be grown in all parts of the Philippines” (p. 6). “Immature
soy beans may be cooked in the same way as lima beans
(patani)” (p. 7).
“The soy-bean curd was ﬁrst produced by Whai Nain
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Tze, before the Christian Era and was introduced into Japan
from China by the Buddhists. It was introduced into the
Philippines by the Chinese and has become a very popular
food in Manila and in places where there are Chinese who
manufacture it for sale. ‘Tokua’ on account of its high fat,
protein, and mineral content, is called by the Chinese as
‘meat without bone,’ or ‘the poor man’s meat.’”
Note 2. This is the earliest English-language document
seen (Aug. 2016) that refers to tofu as ‘the meat without
bone.’
The Chinese use burnt gypsum (about 1.5% by weight)
as a coagulant. In some cases, the curds are wrapped in
individual pieces of ﬁne cheesecloth about the size of a small
handkerchief, then pressed lightly for a few minutes. They
are “unwrapped, spread on shallow bamboo trays (bilao) and
partially dried at room temperature. Then they are dipped
in a weak solution of turmeric to coat the outside in light
yellow coloring. Some manufacturers soak the small cakes
of curd in brine solution for a short time, then dip them in a
solution of burnt sugar or molasses and bake them slightly
before putting them on the market.” 100 gm of dry soybeans
typically yield 350 gm of tofu (tokua) (p. 41).
The section titled “’Tahuri’ or ‘Tahuli’” begins with 2
paragraphs and ends with a table very similar to those from
Gibbs and Agcaoili (1912): “’Tahuri’ is manufactured in
China and exported to the Philippines in large stone jars
or in small tin cans. There are some ‘tokua’ manufacturers
in Manila that manufacture ‘tahuri’ for local consumption.
Those that are imported from China are preserved in strong
brine solution and the cakes are broken during the shipment
so the liquid becomes like a thick emulsion containing pieces
of the cured curd.” It then contains a new paragraph: “In
Manila, the Chinese method of manufacture is to pack the
large pieces of soy-bean curd, about 5 inches long, 4 inches
wide, and 2.5 inches thick, with much crude salt, in empty
gasoline cans. The curd is allowed to cure for a period of
several months. During the curing period the bean curd
changes from white to a brownish yellow color and develops
a peculiar salty ﬂavor to which the Chinese and many
Filipinos are educated” (p. 42). Note 3. No information about
a fermentation microorganism or process is given.
“The bean curd brains known to many Filipinos as ‘tojo’
is the unpressed soy-bean curd. The method of making ‘tojo’
is almost the same as the method used in making ‘tokua’,
only that a smaller amount of the coagulating agent is used,
and the very soft but solid mass formed is left undisturbed
in the wooden container until used. The Chinese used to
peddle this preparation in a wooden pail-shaped container,
through different parts of Manila, but on account of the
Philippine Health Service regulations, this product is now
sold in the markets only. / “The ‘tojo’ is served with a few
tablespoonfuls of medium thick brown-sugar syrup, which
gives it ﬂavor, the ‘tojo’ being almost tasteless. Sometimes it
is eaten with sweet oil, sauce, and vinegar, or with ﬁnely cut

meat and spices.” (p. 43).
Note 4. This is the earliest English-language document
seen (April 2013) that contains the term “tojo” which is used
to refer to unpressed curds made from soy-bean milk.
“Dry bean curd: The fresh bean curd when dipped
in burnt millet-sugar sauce and rubbed with ﬁne salt will
keep longer than the ‘tokua’ and is called ‘topu khan.’ This
preparation is usually eaten is soups.”
Fragrant dry bean curd or hsiang khan (“fragrant
dry”) has the consistency of smoked sausage. “It is made
by subjecting the fresh bean curd to great pressure, which
eliminates much of the water content. The pieces of semidry
curd are soaked in a weak brine solution in which is
dissolved burnt millet-sugar and to which is added powdered
spices. The curd is then dried to hardness. This preparation
keeps indeﬁnitely and is used in soup making and in
vegetable dishes” (p. 43).
Note 5. Cruz and West (1932, p. 78) state that as part
of a campaign by the Bureau of Science to encourage the
Filipino people to use more soy beans, Miss Orosa “has
made excellent cakes, cookies, puddings, sauces, soups,
custards, ice cream, and other tasty preparations from
Philippine soy beans.”
Note 6. The author pioneered the branch of the branch of
the Home Extension Service in which home demonstrators
helped women in solving their home problems. She started
the organization as a food preservation unit under the Bureau
of Science in 1923, starting with six home demonstrators
that she herself trained. That group became the forerunner
of the Home Extension Service in the Philippines. For
details on her work see: In: A Half Century of Philippine
Agriculture. Manila, Philippines: Liwayway Publishing. p.
236-37. Address: Chief, Div. of Food Preservation, Bureau of
Science, Manila.
1185. Ralston Purina Co. 1932. Special report on Purina core
oil. St. Louis, Missouri. *
Address: St. Louis, Missouri.
1186. Toit, F.M. du. 1932. Soy beans in the Union. Union of
South Africa, Department of Agriculture, Bulletin No. 107.
22 p. [8 ref]
• Summary: Contents: Introduction. Origin of the soybean
and its history in world commerce. Description and
climatic requirements. Soil requirements. Cultural methods.
Harvesting soy beans for hay. Harvesting soy beans for
grain. Threshing. Storage. Soy bean varieties in the Union
(grown at the present time). Value of soy bean products in
commerce. Value of soy bean on the farm. Diseases of the
soy bean. Conclusions. Literature cited. Acknowledgments.
In 1910 there was a serious effort on the part of
certain soap manufacturers to establish the soybean as a
commercial crop in South Africa. In that year, seed was
distributed amongst farmers, particularly in Natal. Due to
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unremunerative prices for the grain, the crop has been grown
in Natal since that time particularly for hay and forage
purposes.
During 1927 the London price for soy beans was in
the neighborhood of £12 per ton and this was inﬂuential in
stimulating renewed interest in the crop in South Africa.
Soy bean varieties in the Union (p. 16-17): “At different
experiment stations in the Union of South Africa, we have
records of some 50 varieties which have been tested up to
the present time... The following table [p. 17] gives some
of the chief characteristics of the 10 [sic, 8] most important
varieties so far tested in this country:–American Eyebrow,
Morse, American White, Mammoth, Brown, Chinese White,
Haberlandt, A.K.” For each variety is given the name, growth
habit, height, seed colour, ﬂower colour, days to maturity
(Natal, Transvaal), oil content (analyses made in England),
yields of hay in pounds and grain in bags per Morgen (Natal,
and Transvaal–4 year average).
Photos show: (1) A ﬁeld of soy beans at the Cedara
School of Agriculture. (2) Soy bean roots (against a black
background) showing the distribution and size of nodules.
(3) Mammoth variety soy beans planted in November,
1928. Photographed 15th March 1929. Peoria University
Experimental Farm. (4) Pods of a non-shattering strain
of “Mammoth” soy bean. Photographed against a black
background four months after plants were pulled. (5) A
man (wearing suspenders and a hat) standing in a ﬁeld
of soybeans holding a measuring pole in March 1930 at
Pretoria University Experimental Farm. The soy bean variety
Mammoth is to the right of the pole and Brown is to the left.
Address: M.Sc., Research Ofﬁcer, Field Husbandry Section,
Div. of Plant Industry.
1187. Dunham, Henry V. 1933. Glue and process of making
same. U.S. Patent 1,895,979. Jan. 31. 3 p. Application ﬁled
16 April 1931.
• Summary: Soybean meal, when dissolved in water and
used to make a plywood glue, leads to a product with a
rather heavy consistency. This excessive thickening, which
prevents smooth spreading, can be greatly reduced by the
use of ﬁnely ground ivory nut (Corozo, Hyphaene thebaica),
together with casein or peanut meal. Address: Bainbridge,
New York.
1188. Horvath, A.A. 1933. The soy-bean industry in the
United States. J. of Chemical Education 10(1):5-12. Jan. [19
ref]
• Summary: This is an excellent overview. Contents:
Introduction: Soybean acreage in the USA in 1917 (50,000
acres) and 1931 (3,497,000 acres), production in bushels
of seed for the top 22 states in 1931. Oil milling: Solvent
or new process, hydraulic or old process, expeller method,
the pioneering work of North Carolina (1916), Chicago
Heights Oil Manufacturing Co. (1920), A.E. Staley Mfg. Co.

(1922; starting with one expeller. Today capacity is over 1
million bushels/year), the Blish Milling Co. of Seymour and
Crotersville, Indiana (1923; they crushed 317,000 pounds of
soy beans in the 1927-28 season), current U.S. production
of soy bean oil (13.5 million lb in 1930, up from 11 million
lb in 1929), the problem of disposing of soy-bean oil meal.
Soy bean oil for food. Lecithin. Bleaching properties (J.R.
Short Milling Co. and Wytase). Soy beans for food: Use in
China, Prof. L. Berczeller and soya ﬂour, the Soyex Co. of
Nutley, New Jersey. Glue: I.F. Laucks of Seattle, Washington
(Research began in 1923 but the year “1926 proved to be the
turning point in the life history of soy-bean glue”).
“The maintenance of the soy-bean milling industry
at a high level of production is dependent upon the
consumption of soy-bean oil meal. And heretofore, according
to W.H. Eastman [president of the National Soy-bean Oil
Manufacturers Association], this consumption has been
disappointingly small, despite the fact that the meal has no
superior as a protein concentrate.” The American livestock
feeder “has not come to realize the value of the meal, nor to
utilize its qualities to the same extent as the Danish farmer.
In the year 1930 something over 100,000 tons of the meal
were manufactured in this country [USA] from our domestic
beans. Yet the little country of Denmark is consuming
considerably more than we produce in the United States,
while our milling industry is forced to store a good share of
its production, unable to dispose of it... The demand for soybean cake is the limiting factor for the industry.”
“Soybean oil has certain properties which make it
more valuable to the paint and varnish industries than it
would be as a mere diluent for linseed oil. For instance, it is
particularly well adapted for grinding pastes... Soybean oil
further has the property of mitigating the after-yellowing of a
white paint or enamel, and in this respect it is without a peer.
The trade would pay a considerable premium over the price
of linseed oil to obtain soy-bean oil for this purpose.”
“It is estimated that 75 per cent. of the soy-bean oil
consumed in the United States is being used by paint and
varnish industries and in the manufacture of linoleum,
oilcloth, and artiﬁcial leather. Lesser quantities are utilized in
printer’s ink and soap.”
Lecithin: “Up to the present time all the soy-bean
lecithin used in this country [USA] is being imported from
Germany and Denmark. The commercial product is a dark
brown paste or heavy viscous liquid, containing about 60
to 70 per cent. of lecithin, the remainder being pure soya
oil, cocoanut oil, etc... The margarine industry absorbs a
considerable amount of this lipoid, as its incorporation
overcomes many of the differences between butter and its
substitute–e.g., it binds the water and prevents spitting when
frying. Lecithin is of great interest in the chocolate and
cocoa industry...” Discusses many applications of lecithin
but does not give statistics concerning imports or domestic
consumption / utilization.
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“A new era dawned in the possibilities of the soy bean
for food with the discovery in 1923 by Prof. L. Berczeller
of the University of Vienna of a special process which
eliminated the beany ﬂavor from the soy bean and produced
a nutty-tasting soy-bean ﬂour capable of being stored for
years without marked deterioration. Its principle consists in
the subjection of the beans to the action of saturated steam
for a short period of time, followed by vacuum distillation. It
is to the credit of the Soyex Company that this process was
brought over to the United States with the establishment in
1930 of a plant in Nutley, New Jersey. A high standard for
soy-bean ﬂour was established.”
Soy-bean exhibit at the Chicago World’s Fair: “The
soy-bean industry of the United States will be adequately
represented at the 1933 ‘Century of Progress’ exposition in
Chicago in the Agricultural Division under the title ‘Century
Soy-bean Exhibit.’ On July 9, 1931, an organization meeting
of representatives of the soy-bean industries was held in
Chicago, where a committee was elected for the sections:
producing, marketing, and utilization, the latter section being
subdivided into human utilization, livestock utilization, the
arts, paints and oils, and milling. The ‘Century Soy-bean
Exhibit’ is an excellent opportunity for the domestic soybean industries to display their products and it is undoubtedly
going to stimulate further developments.
“Conclusions: As Henry Ford recently said, ‘The dinner
table of the world is not a sufﬁcient outlet for the farmer’s
products; there must be found a wider market if agriculture
is to be all that it is competent to become. And where is that
market to be found if not in industry?... For several years we
have been running large crops of everything from sunﬂowers
to soy beans through our chemical laboratory, in an effort to
ﬁnd an annual market for the farmer’s produce. There can
be no doubt that the soy bean is one of the most promising
of all agricultural plants for an almost unlimited variety of
industrial uses, and that it is going to play an outstanding role
in the future economic life of this country.’”
Photos show: (1) A hydraulic process [press] mill
(William O. Goodrich Co., Milwaukee, Wisconsin
[subsidiary of ADM]). (2) Equipment for soy-bean oil
reﬁning process (A.E. Staley Mfg. Co., Decatur, Illinois). (3)
Steam aspirator for producing high vacuum for deodorizing
vegetable oils (Staley). (4) Soy-bean ﬂour mill (The caption
reads: Soyex Company, Inc., Nutley, New Jersey). (5)
Baking Laboratory (The caption reads: Soyex Company
Inc., Nutley, New Jersey. This photo may contain a photo of
Charles E. Fearn, the man to the right in the two-piece suit,
with both sleeves rolled up).
Note 1. This is the 2nd earliest document seen (Nov.
2013) stating that the Soyex Company is located in Nutley,
New Jersey.
(6) Plant making soy-bean adhesives (I.F. Laucks, Inc.,
Seattle, Washington). (7) Tank for adhesives (as high as the
chin of a man standing next to it; Laucks).

Diagram: “Exploitation of the soy bean, according to the
processes of Hansa Muehle G.m.b.H., Hamburg, Germany.
Those derivatives representing products ready for sale are
marked by circles.” The process uses solvent extraction. On
the oil side: There is a “distillation” step before the crude
oil, which is reﬁned to make edible oil. Crude lecithin is
reﬁned to make ﬁnished lecithin. On the meal side: First step
is removal of solvent and drying of meal. Then cooling by
air to give ﬁnished meal. It undergoes grinding, milling and
sifting to give grits, hull meal, and edible ﬂour.
Note 2. A footnote on the ﬁrst page states that Horvath
is a “Special Associate Member of the National Soy-bean
Oil Manufacturers Association. (P.O. Box 331, Oakland
Station).”
Note 3. Talk with Bob at the Map Room of the
University of Chicago. 1997. March 25. Oakland Station is
probably in Chicago, Illinois. A railway map from the 1930s
and a gazetteer from the 1920s show it to be a mail stop on
the Illinois Central line at 39th Street. This is 39 blocks south
of The Loop, right along Lake Michigan, south of the center
of Chicago.
Note 4. This is the earliest document seen (March 2016)
concerning soy lecithin industry and market information (all
soy lecithin used in this country [USA] is being imported
from Germany and Denmark). Address: Pittsburgh,
Pennsylvania.
1189. Commerce and Finance. 1933. Jap and the bean-stalk.
22(6):147. Feb. 8.
• Summary: Discusses the soy bean in East Asia, soy
bean oil, soy bean milk (“fed to thousands of Chinese and
Japanese babies”), tofu, soy bean coffee, and soy bean ﬂour.
“It is not generally known that the soya bean was used
during the American Civil War as a coffee substitute.”
“Soya bean ﬂour is a concentrated food... In soups it
resembles beef extract; one of the most famous European
brands of soup cubes has a soya bean base.
“For troops in the ﬁeld the bean is almost indispensable.
Soya bean oil is used in the manufacture of explosives. Bean
soups, curd, ﬂour, meal and coffee can be a ﬁeld diet in
themselves. Many a city besieged by bandits has survived on
stores of bean cake originally intended as fertilizer.” Note:
This is the earliest English-language document seen (June
2008) which states that bandits survived on soybeans–in this
case bean cake in a besieged city.
1190. Fawthrop, William Dawes. 1933. Adhesive and
method of making the same. U.S. Patent 1,897,469. Feb. 14.
3 p. Application ﬁled 5 Feb. 1930.
• Summary: Example 1: 98 parts soya bean ﬂour or meal are
mixed with 2 parts boric acid or tannic acid.
Note: Soy is mentioned 8 times in this patent in the
forms “soya bean meal or ﬂour,” “soya bean ﬂour or meal,”
and “soya bean ﬂour.” Address: Seattle, Washington.
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1191. Galber, Harry. Assignor, by mesne assignments, to
Laminating Patents Corp. (Seattle, Washington; a corporation
of Delaware). 1933. Art of gluing. U.S. Patent 1,898,484.
Feb. 21. 5 p. Application ﬁled 24 Feb. 1932. 1 drawing. [2
ref]
• Summary: “This invention relates to the art of gluing, and,
more particularly, to processes for the formation of plywood.
“An object of the invention is to provide an improved
process for uniting a wood member and another member.
“A further object is to provide an improved method for
the formation of plywood.”
Note: Soy is mentioned 7 times in this patent in the
forms “soya-bean ﬂour” and “soya bean ﬂour.” Address:
Lockport, New York.
1192. Honen Seiyu, K.K. 1933. [Adhesive for wood].
Japanese Patent 99,595. Feb. 16. (Chem. Abst. 28:2481).
[Jap]*
1193. Kostriko, D.S.; Maryash, T.K. 1933. Soy bean culture
medium. Chinese Medical Journal 47(2):210. Feb. [1 ref.
Eng]
• Summary: A summary of article from K.C. Lab. Pratika
(Moscow) 8:10 (1932), which see. Address: USSR.
1194. Satow, S. 1933. [Adhesive]. Japanese Patent 99,757.
Feb. 24. (Chem. Abst. 28:2481). [Jap]*
1195. Eilertsen, Leo W.; Cone, Charles N.; Davidson, Glenn;
Laucks, Irving F.; Banks, Harry P. Assignors to I.F. Laucks,
Inc. (Seattle, Washington). 1933. Process of preparing soya
bean protein containing material for the manufacture of an
adhesive and the product thereof. U.S. Patent 1,903,172.
March 28. 4 p. Application ﬁled 14 June 1926.
• Summary: Soy bean ﬂour prepared from “English-style”
cake is heated under speciﬁed carefully controlled conditions
before mixing into adhesive pastes.
Note: Soy is mentioned 29 times in this patent in the
forms “soya bean protein,” “soya bean ﬂour,” “ﬂour ground
from soya bean cake,” “the soya bean,” “soya bean material,”
“soya beans,” “soya bean cake,” “soya bean adhesives” and
“soya bean glue.” Address: Seattle, Washington.
1196. Augustin, Josef. 1933. Pilierte Lecithin-Feinseifen
[Lecithin-milled soaps]. Seifensieder-Zeitung 60(9):130-31.
March. [Ger]
• Summary: Describes the conditions under which a lecithin
soap must be made so that the properties of this substance
are not lost.
Plant lecithin comes mostly from soy oil; it is called soy
lecithin (Sojalecithin). Some soaps are also made from soy
oil. Address: Wiesbaden, Germany.

1197. Ford News (Dearborn, Michigan). 1933.
Experimenting with the soy bean. 13:49-51. March.
• Summary: “During the ﬁrst year [1931] the land planted
in soy beans near Dearborn amounted to about ﬁve hundred
acres. During 1932 it was increased to 8,200 [acres], all of
which were devoted exclusively to this product [crop].
“The crops produced here do not compete with any
market crops, since the greater part has been put through the
distillation plant of the Ford chemical laboratory and much
of the soy bean oil is being used in the paint shop at the
Highland Park plant of the Ford Motor Company.”
“Experiments undertaken with the soy bean have
developed a product [later called soy plastics] that can be
moulded to shape and used in manufacturing small parts of
the Ford car. A synthetic resinous product produced from
the oil is being used as a body for paint. It is expected that
this will result in a more durable and beautiful ﬁnish when
experiments are complete. More than 150 different tests have
been made to ﬁnd uses for the bean product.”
Research by others, worldwide, has shown that soybean
oil can be and has been used in manufacturing processes.
“Glycerine, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soaps and printing inks have been made
with it. The residue after the removal of the oil is fabricated
into cellulose, rubber substitute and countless other
substances useful in manufacturing.”
A brief history of the soybean, a native of Eastern
Asia, is given. “The soy bean in its cultivated form was
ﬁrst introduced into the United States in 1804 when seamen
brought seeds which were planted in Pennsylvania.”
“There are more than three thousands kinds [varieties]
of soy bean. The object of the technicians is to discover the
species most suitable to the various uses to which the product
is put. Soil has much to do with variety of product. It has
been found that a poor soil makes for a higher oil content,
and a rich soil produces a bean rich in protein. A continuous
process for extracting oil from the bean has been developed
at Dearborn. By its means the solvent used in extracting the
oil may be used again and again, cheapening the resultant
product.”
Two sidebars on the ﬁrst page of this article contain
quotations from statements by Henry Ford: “For a long time
now I have believed that industry and agriculture are natural
partners and that they should begin to recognize and practise
their partnership. Each of them is suffering from ailments
which the other can cure. Agriculture needs a wider and
steadier market; industrial workers need more and steadier
jobs. Can each be made to supply what the other needs? I
think so.
“The link between is Chemistry. In the vicinity of
Dearborn we are farming twenty thousand acres for
everything from sunﬂowers to soy beans. We pass the crops
through our laboratory to learn how they may be used in the
manufacture of motor cars and thus provide an industrial
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market for the farmers’ products.”
Ford hoped to conserve non-renewable resources and
prevent deforestation. “I foresee the time when industry
shall no longer denude the forests which require generations
to mature, nor use up the mines which are ages in the
making, but shall draw its raw material largely from the
annual produce of the ﬁelds. The dinner table of the world
is not sufﬁcient outlet for the farmer’s products; there must
be found a wider market if agriculture is to be all that it is
competent to become. And where is that market to be found
if not in industry?
“I am convinced that we shall be able to get out of
yearly crops most of the basic materials which we now get
from forest and mine. That is to say, we shall grow annually
many if not most of the substances needed in manufacturing.
When that day comes, and it is surely on the way, the farmer
will not lack a market and the worker will not lack a job.
More people will live in the country. The present unnatural
condition will be naturally balanced again. Our foundations
will be once more securely laid in the land.”
Contains 12 photos, including: (1) A soybean plant
(hanging upside down) grown at Cherry Hill, near Dearborn,
bearing 300 pods. (2) A jar labeled “Manchu soy bean,
Michigan grown, Ford Farms–1931.” (3) A student in
the Edison Institute experimenting with soy bean oil in
a chemistry laboratory. (4) Several rows of soybeans
labeled “C-132 Manchu Frost-Pan Control.” (5) An
Edison Institute student using an ingenious hand-pushed
cultivator to cultivate a tract of soy bean plants shown in
(4) above. (6) A jar of “soy bean oil meal.” (7) A huge ﬁeld
of soy beans in Macon, Michigan. (8) Four tractor-driven
combines harvesting a large, experimental plot of soy beans
at Dearborn. (8) Whole soybean plants being fed into a
miniature thresher from the left. (9) Soybean seeds coming
out on the right.
Note 1. This is the earliest document seen (June 2011)
published by the Ford Motor Co. concerning its cultivation
and varietal testing of soybeans. Note 2. It is not clear who
planted or owned the 500 acres of soybeans grown near
Dearborn in 1931. It was probably Ford because of the
clue given on the label of the jar noted above; however the
soybeans would have had to be planted in the spring of 1931
and Ford had not decided to focus on soybeans until Dec.
1931. Moreover, in May 1935 R.H. McCarroll, a chemist at
the Ford Motor Co. in Dearborn, stated at the First Dearborn
Conference of Agriculture, Industry, and Science: “Our large
scale work on these beans started in 1932 with the planting
of 8,000 acres. About 300 varieties have now been tried on
our experimental farm.”
Note 3. This is the earliest document seen (June
2011) concerning Henry Ford’s work with plastics that
contained soy protein. These plastics were typically made by
incorporating soybean ﬂour in phenol formaldehyde plastic.
Note 4. This is the earliest document seen (Oct. 2017)

concerning the use of soy oil to make a synthetic resin–for
use as body for automotive paint/enamel.
Note 5. This is the earliest document seen (June 2011)
stating that paints made with soybean oil were being used on
Ford cars.
1198. Ford News (Dearborn, Michigan). 1933. Industrial
farming. 13:60. March.
• Summary: Below an illustration of a farmer in his ﬁeld,
with a factory in the background, is this quote from Henry
Ford: “I see the time soon coming when the farmer will
not only raise raw materials for industry but will do the
initial processing on his farm. He will stand on both his
feet–one foot on the soil for his livelihood, and the other
foot in industry for the cash he needs. He will have a double
security. Agriculture suffers from a lack of market for its
product, industry suffers from a lack of employment for its
surplus men. Bringing them together heals the ailments of
both. That is my conviction and that is what I am working
for.”
Note: This is the second earliest document seen (Oct.
2017) related to Henry Ford and chemurgy–though it does
not mention the latter term.
1199. L’Heureux, L. 1933. Le soja [Soya]. Congo: Revue
Generale de la Colonie Belge 1(2):214-36. Feb.; 1(3):36583. March. (Bulletin de l’Ofﬁce Colonial, Bruxelles). [14 ref.
Fre; eng+]
• Summary: This early publication on soyfoods in Africa
describes food uses and methods of preparing soymilk,
in both condensed and powdered forms. Tunisia was a
French protectorate from 1881 to 1956, when it became
independent. France grew soybeans there, apparently at
about the same time it started growing them in Algeria (p.
214).
At the exposition of Nanking in 1910 some 400 varieties
of soybeans were assembled (p. 214).
In 1908 the ﬁrm of Mitsui was the ﬁrst to try to
transport, by sea, soybean seeds from Dairen to Liverpool. It
was the beginning of a new industry in England (Liverpool
and Hull), in Germany, Denmark (Copenhagen), and Holland
(Rotterdam & Amsterdam).
A former Belgian missionary in Jehol (West Mongolia),
Father De Preter (Le T.R.P. Fl. De Preter, Supérieur de la
Maison des Pères de Scheut à Yvoir) has corresponded with
the author about soybeans, tofu, and soybean cake in that
city. Soybeans are not cultivated on the best soils, which are
reserved for wheat. One of his colleagues at Jehol, Father
Cyr. De Puydt has worked to improve the soybean crop (p.
219).
Father De Preter has often helped in making tofu
(fromage de soja), using magnesium chloride as a coagulant.
If one uses calcium sulfate, the tofu is softer and the taste
seems better. Father de Puydt has improved the manufacture
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of tofu by using magnesium salts (probably Epsom salts) in
place of magnesium chloride. The tofu is eaten after being
boiled in water or fried in fat. It is best when fresh. In winter,
it is allowed to freeze [frozen tofu in northeast China] so
that it can be kept for a long time; it becomes spongelike.
But fresh tofu has a special aftertaste to which the European
palate ﬁnds it difﬁcult to get accustomed. This taste does
not come from the coagulant but from the soybeans. When
one eats more than two pieces of tofu in succession, one
experiences indigestion. It does not produce gas like the
beans. Notes that the factory of the Caséo-Sojaïne near
Paris, of which Mr. Li Yu-ying is the director, makes tofu
and various tofu products. Cooked with eggs, tofu makes
an excellent omelet. Cooked with the juice of meat, it takes
on entirely that ﬂavor. It can be used to make patés or
smoked. Use ﬁrm tofu and cook in a mixture of 4:1 water to
soy sauce. Then smoke it like meat. This can, for example,
replace ham or bacon in an omelet. Tofu paté has much the
same consistency and taste as paté de foi gras. Thus, there
are many ways that tofu can replace meat (p. 221-24).
Using caséine or légumine of soymilk, the French
pioneered industrial soy protein isolates in 1911 (see
Beltzer). They were used in various glues, and in coating
paper (p. 224-25).
The margarine industry employs only the ﬁnest quality
oils. Soy oil was not introduced to margarine manufacture in
Europe until about 12 years ago [i.e., 1921], but it has rapidly
taken an important place on account of its good properties
and low cost. Describes how to make synthetic rubber
from soy oil. One of the main uses of soy oil in Europe is
in making soaps. Some is also used to make explosives.
Mr. Tihon is the distinguished director of the Laboratory of
Industry and Commerce at Leopoldville, Belgian Congo (p.
227-28).
Soybean cake (Tourteau): Father de Preter in Jehol has
assured me that soybean cake is used there to nourish and
fatten beasts. For horses, this cake has a surprising effect. If
a horse, returning from a trip lean and exhausted, is put on a
regimen of soybean cake, it will return to normal in 15 days
(p. 230).
Just like the oil, the cake is more and more in demand
in Europe, and in certain countries the effect of soybeans on
the economy is quite remarkable. Until about 30 years ago,
Denmark was a super producer of wheat. But Dutch products
were defeated by the lower prices of American goods. Aided
by soybeans, the Danes were able to expand their livestock.
Soybeans are now imported, the oil is extracted and used to
make margarine, while the cake is used to feed livestock–
some 18.5 million heads in 1926, not including poultry
The result has been the development of an enormous trade
in animal products, butter, cheese, ham, bacon, lard, eggs
and even livestock–all accounting for about 70% of Danish
exports. Holland is in a similar position (p. 230-31).
In 1912 the “Dairen Mill Owners Association” was

founded, By June 1923 all but 7 of the mills in Dairen were
members of the association. The oil in the Suzuki mill is
extracted using benzine solvent, the most modern method.
32 of the mills, mostly owned by Japanese, use hydraulic
presses, while those owned by the Chinese generally use
hand-turned screw presses (p. 231-32).
A large table (p. 323) shows exports of soybean
seeds, cake, and oil from the ports of Dairen, Newchwang,
Vladivostok, and total, from 1908 to 1917. During this time,
because of Manchurian mills, the amount of seed decreased,
while the exports of cake and meal increased.
Condiments: Shoyu (shoyou) is the main one. Several
processes for making soy sauce are described in detail. Lea
& Perrins Worcestershire Sauce is nothing but a highly
seasoned soy sauce (p. 234).
Continued (p. 365): Mr. L. L’Heureux is director of the
chemical service of the Belgian Congo. Let’s see what the
soybean is doing in the Congo. M. Tihon of Leopoldville,
said in an interesting report titled A propos du soja hispida:
Encountered 30 years ago [i.e., about 1903] at Stanleyville
by commander Lemaitre, it ﬁgured in the collection of the
botanical garden of Eala and was the object of experiments at
Sankuru in 1914-15 (p. 365).
In this report, Tihon analyzed 3 varieties of soybeans
from the plantations of Eala. The soybean would be good for
all our [Belgian] colonies; it could replace meat and be used
in the rations of black workers (p. 366-67).
Soymilk: Describes how to prepare it and its properties.
According to Prof. Laxa of Prague, fresh soymilk has an acid
reaction. Mentions the work of Li Yu-ying. Notes that by
adding lactose and a bacterial culture, Yogourth [yogurt] can
be made from soymilk (p. 370).
In Peking, soymilk is sold in small bottles of 200-220
cc carrying the title Lait de pois–Un produit chinois. La
nurriture la plus nourrissante. Préparé par ___. In 1925
one bottle of soymilk daily cost 1 dollar Mex per month. In
1919 in Shanghai, Peking and Dairen, Chinese companies
furnished hospitals and private individuals 8-10 oz of
concentrated soymilk in bottles (p. 371-72).
A table (p. 373) compares the composition of 3 types
of soymilk with mother’s milk, cow’s milk, and goat’s milk;
all but the cow’s milk (87.00%) contain 90.71% water. The
soymilks are: (1) From Tsinan fu, China. (2) From Peking,
China. 3. From Japan. The soymilk from Peking was low in
fat, so yuba had probably ﬁrst been removed from it (p. 372).
In China, soymilk is habitually drunk sweetened
with sugar. Li Yu-ying reports that one of his parents was
nourished from birth with soymilk and for 37 years he has
always been in excellent health (p. 374).
A new method for making soymilk. In 1916 Prof. Laxa
of Prague develop a method for making soymilk in homes
in Europe. The cost of a liter of soymilk in Prague in 1916
was estimated by Laxa as being about 40 centimes if it was
homemade. Before the war, there was in London a soymilk
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factory which intended to place its products regularly on
the market. Plans were made to construct two other plants,
one in Manchester and one in Liverpool. The synthetic milk
syndicate launched a soymilk on the market that was adapted
to European tastes. The syndicate’s factory, established in
Liverpool, used the method of F. Goessel to make 100 liters
of soymilk using the following formula (which is given). A
Dutch patent (No. 2122 of Sept. 1917) and a Japanese patent
(No. 28346) are also cited (p. 375-77).
A table shows the composition of 6 types of Soyama
soymilk according to the analyses of Dr. G. Popp of
Frankfurt. The protein ranges from 2.5% to 3.77%. Normal
soy cream contained 11.5% fat, whereas that which was extra
rich for diabetics contained 30% fat. It is very difﬁcult to tell
the difference between tea, coffee or chocolate to which one
has added Soyama soy cream compared with regular dairy
cream (p. 379).
In using the Soyama milk and cream, von Noorden
conﬁrms the following statement of Fischer, who studied
vegetable milks in general: 1. In the stomach, soymilk gives
a ﬂocculent precipitate which is ﬁner [smaller clumps] than
that produced by cow’s milk. 2. The digestion of soymilk
requires only a weak secretion of gastric juice; the period of
secretion is therefore short. 3. The time that soymilk protein
resides in the stomach is shorter than that of cow’s milk
protein. 4. The peristaltic action of the stomach is less after
ingestion of soymilk and better coordinated. Therefore, based
on these observations, von Noorden recommended soymilk
over cow’s milk (p. 380).
Hatmaker made powdered soymilk. A table shows its
composition, as analyzed by a laboratory in Paris (p. 380).
Yu P’i and Yu Ba are the Chinese and Japanese names
of yuba, respectively. Recently a new method for making
yuba has been patented in Japan. It consists in the use of an
electric ventilator [or fan] placed above the surface of the
cooking pot containing soymilk that is not heated above
90ºC. A table (based on analyses of the Tokyo Laboratory
of Hygiene, of Embrey, and of Adolph) then gives the
nutritional composition of 5 types of yuba, including Fu
Chu (dried yuba sticks) which (surprisingly) contain 53.68%
water.
Note: Maybe this Fu Chu was either fresh or
reconstituted yuba. Address: Directeur du Service Chimique
du Congo Belge.
1200. D’Yachenko, P.F. 1933. [Plastics from the vegetable
casein of the soy bean]. Plasticheskie Massy No. 2. p. 1315. March/April. (Chem. Abst. 28:4544). Also in Chimie et
Industrie (Paris) 31:924 (Chem. Abst. 28:4544). [Rus]*
• Summary: Vegetable casein, when treated hot with
hydrogen peroxide, can be spun or used for plastics by
treatment with plasticizers and hardening with formaldehyde.
Colloidal sulfur is adsorbed by casein, affording a dense
mass capable of being hardened with formaldehyde.

1201. Chemiker-Zeitung. 1933. Neueste Erﬁndungen und
Erfahrungen: Lecithin wird jetzt in der Schokoladenindustrie
[Recent inventions and experiences: Lecithin is now in the
chocolate industry...]. 57(37):365. May 10. [1 ref. Ger]
• Summary: ... in England, It is used as an additive to raise
[sic, lower] the viscosity of the mass. An admixture of only
0.5% of a mixture of cocoa butter and 60% Lecithin should
be enough to require only 32% fat in the chocolate mass to
achieve the same consistence which previously required 38%
fat. In addition, rancidity is said to be delayed. Details about
the various new uses of lecithin are found in a brochure
from Boake Roberts & Co., Ltd. in Carpenters Road,
Stratford-London. Information about the use of lecithin in
the manufacture of paints and other coatings can be found
in an article in Farbe und Lack 1932, p. 535. Address: PhD,
Hamburg [Germany].
1202. Augustin, J. 1933. Lecithinseifen [Lecithin soaps].
Deutsche Parfuemeriezeitung. May. [Ger]*
• Summary: Contents: Introduction. Occurrence of lecithin.
Methods of production. Uses of lecithin. Lecithin in soaps.
Lecithin in creams (two formulas are given, the 1st based on
lanolin with 1 gm of lecithin; the 2nd based on spermaceti
with 1.5 gm of lecithin). Lecithin in lotions.
“Lecithins are lipoids containing nitrogen and
phosphorous, and for this reason they are called phosphatids.
They are found in all animal and vegetable cells and tissues,
and also in well-nigh all animal juices. They are liquid
substances, strongly hygroscopic, half solid or wax-like to a
point of brittleness, of a peculiar tallow-like odor and tallowlike taste. In most instances they are present as slightly
yellowish substances which very readily become altered in
the air as a result of oxygen absorption and take on a darkbrown color. They swell with little water and produce the
characteristic, so-called myelin forms. With much water they
yield colloidal solutions, from which they are separated into
ﬂakes by acids, but are not coagulated upon boiling.”
A small portrait photo of Josef Augustin appears on the
1st page.
1203. Hanseatische Muehlenwerke Aktiengesellschaft.
1933. Improvements in and relating to the production
of phosphatide preparations. British Patent 436,859.
Application date (in UK): 9 April 1934. 2 p. Complete
accepted: 9 Oct. 1935. Priority date (in Germany): 8 June
1933.
• Summary: “When phosphatides, such for example as are
obtained in soya oil manufacture, with a content of 10 to
15% water, are provided with an addition of alkali lye and
the mixture evaporated to pasty consistency, the product
obtained shows a capacity for ready emulsiﬁcation and is
practically stable.
“It has now been surprisingly found that phosphatide
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products utilisable as emulsion producing material and the
like can be obtained by trituration of phosphatides with alkali
in pulverulent condition.
“Example 1. 1.0 kgs. of phosphatide, such as is obtained
in the extraction of soya oil, with a content of 30 to 60%
phosphatide, 30 to 50% oil and 5 to 25% water are admixed
with 1.85 kgs. solid pulverised caustic soda in a mixing
machine with gentle warming to about 30 to 40ºC. to a
homogeneous mixture. If the initial phosphatide has only
a small content of water, a dry pulverulent product results.
With higher water content, for example 25% or more, the
mass generally remains pasty. It can then be dried on roller
dryers or the like in vacuo and then pulverised.” Address:
German company, Alsterdamm 3, Hamburg 1, Germany.
1204. Dike, Theodore Williams; Cone, Charles N. Assignors,
by mesne assignments, to Laminating Patents Corporation
(Seattle, Washington; a corporation of Delaware). 1933.
Process of rapid edge gluing wood sheets and the product
thereof. U.S. Patent 1,916,134. June 27. 13 p. Application
ﬁled 19 Sept. 1929. 9 drawings.
• Summary: “Our invention relates to a process of rapidly
edge gluing one sheet of wood to another sheet of wood,
to the product thereof and to the device for carrying out
the same. Our principal object is to greatly speed up this
operation so as to make it possible to do edge gluing
continuously by machine. The said invention reduces the
time for performing a single edge gluing operation from a
period of minutes to seconds, for instance from two to ﬁfteen
seconds instead of ﬁfteen minutes or more as formerly.
“Other objects of our invention are to eliminate the
use of adhesive tape, make it possible to edge glue green
veneer as well as dry veneer and produce edge glue-joints
so economically that the ﬁeld for edge gluing is greatly
extended and it is thereby made possible to salvage much
material that was formerly wasted for lack of a sufﬁciently
practical means of uniting narrow pieces into wide sheets.”
Note: Soy is mentioned only once in this patent, as
“soya bean ﬂour.” Address: 1. New Westminster, British
Columbia, Canada; 2. Seattle, Washington.
1205. Soap (New York). 1933. Lecithin in toilet soaps.
9(6):55-56. June. [1 ref]
• Summary: “Lecithin has been largely used in the
manufacture of skin creams and other cosmetic and toilet
articles.” It is very beneﬁcial to the skin. “It is, therefore
somewhat surprising that it has not found greater use in
the manufacture of ﬁne, milled toilet soaps.” Inasmuch as
lecithin has colloidal properties, it actually aids in cleansing
the skin.
“The unsaponiﬁed lecithin must later be separated from
the saponiﬁed oil by extraction, because soya-bean oil soap
is not a welcome ingredient in ﬁne toilet soaps.”

1206. Engelmann, Fredrich Wilhelm; Brinckman, Max
John; Mergell, Arnold; Brinckmann, August; Mergell, Fritz.
1933. Process for the production of stable water-containing
emulsions of vegetable lecithin. British Patent 409,540.
Application date: 26 July 1933. 2 p. Complete accepted: 3
May 1934.
• Summary: “This invention relates to the production, in a
chemically stable non-fermenting form, of vegetable lecithin
as such, i.e. as distinct from the production of road dressings,
leather dressings or similar compositions in which small
proportions of lecithin and alkali are incorporated but the
principal component is asphalt, tar, oil or the like.
“In the presence of water, lecithin extracted from
soya beans quickly sets up fermentation and decomposes,
its solubility and other properties being thereby very
detrimentally affected.
“Hitherto fermentation of vegetable lecithin obtained
in an aqueous form has been restrained by the removal of
the water to dry the lecithin, such removal being preceded
in some cases by the addition of germicidal agents such
as benzoic acid, boric acid, hydrogen peroxide, dibenzoyl
peroxide and mixtures of dibenzoyl peroxide with sodium
percarbonate, sodium peroxide, barium peroxide, sodium
perborate and other per-salts. It is an object of the present
invention to produce from freshly obtained aqueous
vegetable lecithin an aqueous emulsion which can be stored
without chemical decomposition or fermentation, which
is of a uniform and not too thick character and which can
be easily worked up, dissolved or dispersed in pulverulent,
liquid or fatty substances.
“According to this invention, the production of lecithin,
as such, in a chemically stable non-fermenting form directly
from freshly obtained aqueous vegetable lecithin (e.g. soya
bean slime) without the removal of its water, comprises the
treatment of the aqueous lecithin in the cold, or with at most
slight warming, with a proportionately small quantity of
an alkaline reacting substance such as caustic or carbonic
alkalies, alkaline earth hydrates, or alkaline or alkaline earth
peroxides. An addition of the latter is very advantageous, as
the oxygen liberated in the reaction renders the fermentative
agents ineffective, whilst the alkaline or alkaline earth
hydrate combines with the free acids and assists in the
maintenance of the emulsion.
The content of free acids in the freshly recovered
lecithin emulsion is considerably larger than that in the soya
bean oil recovered at the same time. It amounts to 5% or
more, calculated upon fatty acid. The soap formed by the
alkali treatment is intimately mixed with the phosphatides
and assists in maintaining the emulsion which preferably has
a weakly alkaline reaction.
“For carrying the process into effect, by way of example,
a highly concentrated aqueous solution containing ½ to 1
kg. of caustic soda is added to 100 kgs. of freshly obtained
aqueous soya slime containing 40% lecithin, 30% soya oil
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and 30% water. It is well stirred throughout until a uniform
dispersion is attained. At this stage slight warming may be
effected. More than slightly warm conditions, i.e. above 30º
C., should be avoided in the treatment in order to prevent
decomposition of the lecithin.”
Instead of caustic soda, other substances may be
used. Address: 1. 82, Hornerweg, Hamburg; 2-4. Trading
as Harburger Oelwerke Brinckman und Mergell, 1-6
Seehafenstrasse, Harburg-Wilhelmsburg I, Germany (all a
German citizens).
1207. Iinuma, Toru; Mashino, Minoru. 1933. On the
properties of soya bean protein. III. Shearing strength of
soya bean protein as adhesive. J. of the Society of Chemical
Industry, Japan 36(7):373B-75B. July. Supplemental binding
to Kogyo Kagaku Zasshi. [Eng]
• Summary: “The authors have wished to explain a reason
why the soya bean protein has not been used in generally
for adhesive as well as casein. Moreover the authors have
studied to use the soya bean protein as adhesive.” Glue
prepared from the soybean protein remaining after extraction
of the oil with benzene plus methanol has a shearing strength
equal to that of casein glue. Address: The Tokyo Imperial
Industrial Inst., Hatagaya, Shibuya-ku, Tokyo.
1208. Ryerson, Knowles A. 1933. History and signiﬁcance
of the foreign plant introduction work of the United States
Department of Agriculture. Agricultural History 7(3):110-28.
July. See p. 126-27. [7 ref]
• Summary: Contents: Introduction. Introduction activities
important in colonial period. Early federal period. Inﬂuence
of Henry L. Ellsworth. Pre-Civil War period. Civil War
years. Post-war period. Inﬂuence of William Saunders.
Inﬂuence of Secretary James Wilson (incl. David Fairchild,
Bureau of Plant Industry). Turn of the century. Organization
of activities. Inﬂuence of plant breeding. Some additional
present day problems. A few signiﬁcant results (incl. Frank
Meyer, development of the soybean industry, human foods
made from soybeans, Henry Ford’s work with soybeans).
“The development of the soybean industry has been
one of the most spectacular phases of recent agricultural
development in this country... Through new introductions
from the Orient, made by Department explorers, and
selections from these new strains by Federal and State
investigators, the acreage has increased from less than ﬁfty
thousand in 1907 to nearly four million in 1932. Of the
twenty varieties now commercially grown in the United
States, all but three are introductions of the division of
foreign plant introduction. In 1921 there was no soy oil
produced in this country; in 1932 there were thirty-nine
million pounds. In 1928 there was no export of soybeans; in
1932 there were two million bushels. In 1932 the value of
the soybean crop was estimated as follows: thirteen million
bushels of seeds, $9,000,000; two million tons of hay,

$22,500,000; grazing, $4,000,000; cover crops, $500,000;
total, $36,000,000.
“Factories for the preparation of human foods from
soybeans are appearing and many preparations are on the
market. Many oil mills have already been established. The
uses of the oil are many, including the manufacture of paint,
linoleum, and insulating material. Henry Ford has established
a laboratory for soybean experiments and produced eighteen
thousand tons of soybeans in 1932. His laboratory has
already devised steering wheels, knobs, distributor shells,
insulators, and other parts from the seeds. It reports the oil
as more satisfactory than linseed and 25 per cent cheaper in
connection with auto-body making. The soybean has already
become an integral part of the agriculture of many states” (p.
126-27).
Mr. Ryerson “has been principal horticulturist in charge
of the Div. of Foreign Plant Introduction, Bureau of Plant
Industry, USDA, since 1928. He is a graduate of the Univ.
of California (B.S., 1916; M.S., 1924) and has received
the Chevalier du Merite Agricole, from France. Ryerson
was horticulturist at the agricultural experiment station
of the Service Technique, Port au Prince, Haiti, during
1925-27, and for the Joint Palestine Survey during MayNovember, 1927.” Address: In Charge, Div. of Foreign Plant
Introduction, Bureau of Plant Industry, USDA.
1209. Wartenweiler, Marion J. 1933. The bean in ancient
and modern times. Good Health (Battle Creek, Michigan)
68(7):20-21, 26. July.
• Summary: Beans were not widely consumed in Egypt.
Herodotus wrote that the priests regarded beans as unclean.
Pythagoras, “although a vegetarian, forbade his disciples to
eat beans. Borrowing the superstition from the Egyptians, he
believed that they stupeﬁed [dulled] the mind.”
Today there is a noticeable increase in the use of
soybean ﬂour in the United States and in Europe. “It has a
strong and characteristic, although quite delicious ﬂavor.
Moreover, only recently Henry Ford has announced that the
paint on his next model Ford will be compounded with oil
developed from the soybeans raised on the Ford farms.”
1210. Dunham, Henry V. Assignor, by mesne assignments,
to The Casein Manufacturing Company of America, Inc.
(New York, NY; a corporation of Delaware). 1933. Coating
process and material. U.S. Patent 1,922,936. Aug. 15. 3 p.
Application ﬁled 21 March 1929.
• Summary: This process works best as a ﬁrst coating or
undercoating for wood, but may also be used for ﬁnishing
cloth, artiﬁcial leather, paper, etc. Uses ﬁnely ground (200
mesh) soybean meal or ﬂour (or peanut meal) and pyroxylin.
Address: Bainbridge, New York.
1211. Dike, Theodore Williams. Assignor, by mesne
assignments, to Laminating Patents Corporation (Seattle,
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Washington; a corporation of Delaware). 1933. Process of
gluing. U.S. Patent 1,923,922. Aug. 22. 3 p. Application ﬁled
20 Feb. 1932.
• Summary: “This invention relates to the art of gluing, and
more particularly the gluing of wood and the formation of
plywood.
“The present application is a continuation in part of
the co-pending applications of Theodore Williams Dike,
Serial No. 456,813, ﬁled May 28, 1930, issued March 29,
1932, as Patent No. 1,851,952 and Serial No. 565,929, ﬁled
September 29, 1931, issued March 29, 1932, as Patent No.
1,851,954.
“An object of the invention is the provision of a gluing
procedure whereby the gluing may be effectively and
expeditiously performed.
“Another object is the provision of a procedure whereby
adhesive bases in powdered or other discrete-particle form
may be readily and effectively utilized.”
Note: Soy is mentioned 3 times in this patent, as “soyabean ﬂour.” Address: New Westminster. British Columbia,
Canada.
1212. Iinuma, Toru; Mashino, Minoru. 1933. On the
properties of soya bean protein. IV. Properties of the protein
as water paint. J. of the Society of Chemical Industry, Japan
36(8):455B. Aug. Supplemental binding to Kogyo Kagaku
Zasshi. [Eng]
• Summary: Protein obtained from soy oil cake by extraction
with sodium hydroxide and coagulation with sulfuric
acid is inferior to casein as a binder, due, it is considered,
to residual impurities from the method of preparation.
Extraction with the azeotropic mixture of benzine and
methanol gives a protein of improved adhesive properties,
comparable with casein. Extraction with methanol increases
the hygroscopicity of the protein and its tendency to become
moldy. Address: Tokyo Imperial Industrial Inst., Hatagaya,
Shibuya-ku, Tokyo.
1213. Iinuma, Toru; Mashino, Minoru. 1933. On the
properties of soya bean protein. V. Reactivities with
formaldehyde. J. of the Society of Chemical Industry, Japan
36(8):455B-56B. Aug. Supplemental binding to Kogyo
Kagaku Zasshi. [Eng]
• Summary: Reaction products of formaldehyde with
soybean protein extracted from the oil cake by various
methods were examined. Protein extracted by methanol
alone or in azeotropic mixture with benzine gives most
promise in this connection, being hard and semi-transparent.
Address: Tokyo Imperial Industrial Inst., Hatagaya, Shibuyaku, Tokyo.
1214. Chase, Herbert. 1933. Plastic molding at the Ford
plant. Automotive Industries 69:390-92. Sept. 30.
• Summary: “A Ford Eight [having an 8-cylinder ignition

system] required two pounds of phenolic molded parts,
chieﬂy in the ignition system, but horn buttons, hand throttle
parts, and gear-shift knobs are also made by this process.” A
detailed technical description is given of how these plastic
parts are manufactured from preforms. Photos show the parts
and the molding presses at Ford’s River Rouge plant.
Note: This is the earliest article seen concerning Ford’s
use of phenolic molded parts. Although soy is not mentioned
in the article, by April 1936, soybean meal (protein) was
being mixed with phenol and a part of the total quantity
of formaldehyde required to form the plastic compound.
Address: M.E.
1215. Iinuma, Toru; Mashino, Minoru. 1933. On the
properties of soya bean protein. VI. Supplementary studies
of the properties of soya bean protein. J. of the Society
of Chemical Industry, Japan 36(9):506B-07B. Sept.
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: The inferiority of soybean protein to casein is
due to denaturation and to the presence of oil or of methanol
extractives, and extraction of the oil with azeotropic mixtures
of hydrocarbons and lower alcohols is therefore sound.
Address: The Tokyo ImperialIndustrial Inst., Hatagaya,
Shibuya-ku, Tokyo.
1216. Van Vlissingen, Arthur, Jr. 1933. Automobiles and
soybeans: An interview with Henry Ford. Rotarian (The)
43:6-8, 58-59. Sept.
• Summary: Utilization of the soybean in the automobile
industry is discussed. Mr. Ford is quoted as saying:
“Anything that can be grown for industry’s raw materials
will bring new revenue to agriculture, will help to raise
prices of old-line, conventional crops. It will thus add doubly
to the purchasing power of the farmers, and so will directly
increase industry activity and employment.”
“Soybeans have been grown in this country for years,
chieﬂy to be pressed into oil for soaps and paints, and oil
cake for cattle feed. Many farmers raise them for dairy
silage. But they have been unimportant as a source of
industrial raw material and they have cut no really large
ﬁgure in American agriculture.
“Our chemists began to study soybeans from many
different angles. For one thing, they discovered that soybean
oil is quite as effective for mixing with sand to make foundry
cores as is linseed oil. So far, we have used a good many
thousand gallons in this way...
“Research on the meal left after extracting the oil
suggested that it might be incorporated in what are known
as molding compounds, the resinous materials which are
molded and pressed into such small parts as the button you
press when you sound the horn, the ball on top of the gearshift lever, and so on. This residual meal proved excellent for
the purpose...
“The most startling development in the soybean saga

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 531
at Ford’s has to do with making a new body ﬁnish [paint]
from the oil. The laboratories worked out a process for
producing from the oil a synthetic resin which can be made
into an enamel superior to lacquer in every respect, from
original gloss to its complete resistance to deterioration. It
costs less by the gallon, uses less gallons to the job, saves
tremendously on labor. To match its qualities the chemists
are working on a better ﬁnish for fenders, using the soybean
resin as a coating and soybean oil as a carrier of the pigment.
“One entire class of cars was last winter scheduled to
carry this ﬁnish. The only reason why Ford did not shift
over on his entire line was that he had not as yet enough oilcrushing capacity to do it.
“Last summer, said Mr. Ford, ‘we had almost ten
thousand acres of land under cultivation, most of it in
soybeans. The yield is approximately ﬁfteen bushels to the
acre. Last year’s planting is equivalent to about 7 million
pounds of soybean oil. About ﬁfteen pounds of oil are
needed for ﬁnishing one of our cars. Think what this means
as a new outlet for farm products when the new enamel
becomes standard for the industry, as it probably will!’”
A large photo shows Henry Ford hunkering down to
inspect a patch of soybeans; his left hand is touching the
plants and his right hand holds his straw hat. A smaller photo
shows two pairs of horses pulling a cultivating rig in a ﬁeld
of soybeans.
1217. Isaacs, Mone R. 1933. Method of making paper
and similar products. U.S. Patent 1,929,432. Oct. 10. 3 p.
Application ﬁled 16 May 1931.
• Summary: “I have discovered that a better, stronger, more
readily foldable and more waterproof paper, cardboard or
the like may be produced by adding to the paper pulp in
the beater, a binding composition composed of an animal
or vegetable protein or a mixture of the same, mixed... with
lime and a ﬂuoride...”
The best proteid is casein, but other proteids, such as
“soya-bean meal, may be used in minor quantities with the
casein, for reducing the cost of manufacture...” Address:
Philadelphia, Pennsylvania.
1218. Rewald, Bruno. Assignor to Hanseatische
Muehlenwerke AG. 1933. Method of preparing stable
aqueous emulsions of lecithin and oil. U.S. Patent 1,934,005.
Nov. 7. 2 p. Application ﬁled 28 Jan. 1931. Application also
ﬁled in Germany on 24 May 1930.
• Summary: Lecithin dissolves in oil but separates out with
extreme rapidity. It is important to have a stable aqueous
emulsion of lecithin and oil for use in treating leather and
textiles. The addition of alkalies, soaps, or sulphonated
oils will give stability but these additives are often
disadvantageous. The addition of relatively small quantities
of benzyl alcohol (or some other alcohols, such as glycol),
provides the desired stability.

Fore example: “1. 30 parts of vegetable lecithin,
obtained by extraction of soyabean, with an oil content of
about 30% are mixed with 10 parts of benzyl alcohol in
the cold, whereupon 60 parts of linseed oil are admixed.
400 parts of water are added thereto and strongly agitated
therewith, whereby a stable emulsion is obtained which is
permanent for several days.
“2. A mixture of about 30 parts soya lecithin with an oil
content of about 30%, 8 parts of benzyl alcohol, 4 parts of
triethanolamine and 58 parts of train oil [from the blubber
of a whale] is produced and the mixture is dispersed in 900
parts of water, whereby immediately a stable emulsion is
obtained.” Address: Hamburg, Germany.
1219. Seﬁng, F.G.; Surls, M.F. 1933. The use of soy bean oil
as a core binder. Michigan Engineering Experiment Station,
Bulletin No. 54. 12 p. Nov. [2 ref]
• Summary: “Soy bean oil was suggested for investigation as
a cheap oil which might be used to advantage by the foundry
and at the same time provide an outlet for the oil which is a
by-product of the soy bean cake industry. The investigation
was, therefore, undertaken for the purpose of determining
the suitability of raw bean oil as a core binder for foundry
work.” Conclusion: “Soy bean oil can be used satisfactorily
as a core binder for foundry work. It produces cores that
are on par with those made from linseed oil.” Address: East
Lansing, Michigan.
1220. E. 1933. Lecithin in der Seife [Lecithin in soap].
Seifensieder-Zeitung 60(51):920. Dec. 20. [Ger]
• Summary: It is now known that lecithin can be extracted
from the soybean, however the process is so primitive that
its properties are not consistent. We must solve the problem
of how to extract this lecithin without destroying its valuable
properties to make it useful as a valuable ingredient in soap.
Address: PhD.
1221. Lederer, E.L. 1933. Ueber die Veraenderung von
Seifeneigenschaften durch Lecithinzusaetze [Changes in the
properties of soap by adding lecithin]. Seifensieder-Zeitung
60(51):919-20. Dec. 20. (Chem. Abst. [1934] 28:2209).
[Ger]
• Summary: The addition of plant lecithin (Pﬂanzenlecithin)
improves the washing qualities of soap through improved
emulsiﬁcation properties. Other physical and chemical
properties are changed only a little, and rancidity is not
reduced. Soy lecithin (Sojalecithin) is used throughout this
discussion. Address: Hamburg.
1222. Crane, Helen R. 1933. The story of the soya. Scientiﬁc
American 149:270-72. Dec.
• Summary: The article begins: “During the Civil War the
Union soldiers were fed a coffee which they did not like very
well. It tasted ‘so-so’ but it failed to whip them on and keep
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them awake as did the coffee they had back home. No one
bothered to tell them it was soybean coffee, and if they had
been told what it was, the news probably would have meant
nothing to them, for few people in this part of the world had
ever heard of the soybean in that time.” This “Civil War
coffee” was “brought back by some of our traders to the
East...”
“Time went on and then, in 1915 a shortage of
cottonseed in the South coincided with a surplus of North
Carolina’s soybeans that were being cultivated for live-stock.
The Department of Agriculture began to dream dreams of
an American soy-oil. Had not the Orient been using this oil
for thousands of years in making lacquers, varnishes, paints,
soaps, printing-inks, candles, waterprooﬁng, and all such?”
Americans discovered that soybean “oil could be
extracted by grinding the beans and then placing them in
some chemical solvent such as benzol, naphtha, or ether.
The solvent was later evaporated, distilled, and used over
again...” The Orientals have made comparatively “little use
of soy meal for animal feed.”
“It was not until as recently as 1917, when conditions
brought on by the World War forced the Department of
Agriculture to search for a cheap source of proteins for
human consumption, that the soy bean was ‘discovered’ as
a real food. More than 400 different recipes exist in Chinese
cook-books, some of them dating back to about 3000 B.C.,
but we Americans did not ﬁnd them. Our scientists went to
work directly on the bean itself–although they may have
accepted ideas from the Orient of using it as a ﬂour, a curd,
milk, oil, and meal.”
“Our food experts, too, have taken with enthusiasm to
this new ‘almost perfect food... it ﬁlls a crying need in our
dietary,’ they say, and they add that, ‘... for some strange
reason, our knowledge of foods has lagged far behind our
other technical accomplishments and we have only just
begun to realize the deﬁciencies of our present foods... the
soya will be come a very important accessory.’”
“Soy-milk, which is prepared in a similar manner to
almond-milk, is reported by several of our universities to
be suitable for use as the only source of proteins in the diet
of babies, as well as being adequate for promoting normal
growth in children. It is further stated in these reports that
invariably better results are obtained from its use in such
cases than from cow’s milk.”
“As for the cheese, or curds, they do not appeal greatly
to Occidental taste at ﬁrst. They seem a triﬂe strong in ﬂavor
and are sponge-like in consistency, but it is prophesized
[prophesied] that they will undoubtedly come to be looked
upon as the delicacy they are considered to be in the Orient.
These curds, prepared in an inﬁnite number of ways, may
appear in one form as the ‘meat’ course, in another as the
salad, and in still another as the dessert.”
“Flour is now an important product from the soy, and
is being manufactured in various parts of the country by

the ton. It is used for making breads, cakes, and pastries. To
diabetic patients and others in need of a starch-free diet it
comes as a blessing, as well as adding a very palatable and
nutritious item to the pantry list of any housewife.”
“’Ice Cream by the Mile’ is the title of an article, to be
published soon, which tells the story of the development of a
new and better process for making that frozen delicacy.”
Photos show: (1) A ﬁeld of Oo-too-ton [Otootan]
soybeans in Orangeburg County, South Carolina. (2) William
Morse of the USDA holding a round soybean cake made by
pressing the oil from the beans. (3) Laredo soybeans cocked
up in the ﬁeld for curing in White County, Arkansas. (4)
A soybean plant growing taller than a man, with corn, in
South Carolina; they are used for soil building and “hogging
down.”
Note 1. This is the earliest document seen (Jan. 2000),
published in the USA, that uses the term “the soya” as a
noun.
Note 2. This is the earliest English-language document
seen (Sept. 2016) contains the term “soy-oil.”
1223. Fortune. 1933. Henry Ford doesn’t care... 8(6):62-69,
121-22, 125, 126, 128, 131-34. Dec.
• Summary: “... what Chevrolet does. The Ford Motor Co.
loses $20,000,000 this year, the whispers that Ford is through
grow louder. But Mr. Ford is building his best car in thirty
years. And competition–deﬁcits–whispers–are only incidents
in his great commercial history.”
The article describes a typical day in Henry Ford’s
life in 1933–which was heavily weighted in favor of nonautomotive activities, primarily his outside activities or
“hobbies.” A photo shows Henry Ford meeting with his top
executives (including Charles Sorensen and Edsel Ford) at
a round lunch table in the maple-paneled corner room. They
meet here daily. “After the meetings are over the executives
travel back to the Rouge plant–four miles away–and Mr.
Ford stays in the Engineering Laboratory where he makes his
personal headquarters.”
Page 65 states: “As for soya beans–of which Mr. Ford
has 7,400 acres with a 1933 yield of 100,000 bushels–these
testify to Mr. Ford’s interest in the theory of industrial uses
of farm products. The population cannot eat as much as the
farmer can grow, so why not ﬁnd some method of using
the surplus in industry? Thus Mr. Ford makes the [plastic]
button of the Ford horn out of soya beans, uses soya-bean
oil in mixing his paint and in oiling casting molds. There is
a bushel of soya beans in every Ford car. Last year Mr. Ford
spent $726,000 on his farming experiment, spent another
$451,000 in the ﬁrst ten months of 1933. The uses found for
the soya bean as yet hardly justify the investment in them but
the vision is broad. Meanwhile he supplies employment and
income to many a soya-bean raiser.
“Another tie-up between agriculture and industry is seen
in the so-called farm factories, of which the Ford headlight
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plant, located at Flat Rock, Michigan, is a good example.
Having constructed the largest automobile plant in the world
at the River Rouge, Mr. Ford now feels that he has learned
all centralization can teach. The next step is decentralization.
He wants to make as many parts as he can in small factories,
whose workmen will live nearby, each tilling his little plot of
soil.”
“But though Mr. Ford is still connected with soya beans
and farm factories, he has completely lost interest in several
enterprises which were at one time close to his heart. He
no longer makes tractors–International Harvester made that
experiment too expensive. He has sold (to Penroad Corp.) his
Detroit, Toledo & Ironton Railroad. And his airplane factory
lies idle.”
Page 134 states: “Mr. Ford is now as much interested
in the soya bean as he is in the V-8. The difference is that he
may forget the soya bean tomorrow but the automobile will
always be with him.”
1224. Foundry. 1933. Test soybean as foundry core binder.
61:29. Dec. *
1225. Laucks (I.F.), Inc. 1933. 1934: Old-fashioned ideas in
a new-fangled era (Ad). Timberman (The). Dec. p. 65.
• Summary: The spangled glue line identiﬁes Lauxein Glues.
The company is “Specializing in waterproof glues for the
plywood and woodworking industry.” Address: Seattle,
Washington.
1226. Timberman (The). 1933. Spirit of progress. Dec. p. 38,
60.
• Summary: “There are several different methods or
processes which are available at the present time to produce
panels which will be absolutely waterproof. Both of these
processes require a hot press. Both of them use synthetic
resins as binders. In one process the resin is spread as a
dry powder together with some plasticizing liquid. The
assembly is placed between hot press platens for a few
minutes depending on the thickness of the stock, and when
removed the panel is ready for sanding. In the other process,
the synthetic resin is applied in liquid form to both sides of
the core or to the insides of the faces. It is allowed to stand a
short time until fairly dry, whereupon the assembly is made
and hot-pressed.”
1227. Eddy, C.O. 1933. Soybean oil meal emulsiﬁes mineral
oils. Transactions of the Kentucky State Horticultural
Society. p. 139-41. For the year 1933.
• Summary: “During the dormant season of 1932-33
laboratory work indicated the possible value of soybean
oil meal as an emulsiﬁer for mineral oils for dormant spray
purposes. These experiments indicated that an additional
saving of 10% could be made on tank-mixed emulsions
which now cost in Kentucky about $0.72 for 200 gallons

of 2% ﬁnished oil emulsion.” The emulsiﬁer is prepared by
heating the meal with water (1:150) and adding potassium
hydroxide (10% of the meal). A stock emulsion obtained
by this means is not harmed by freezing, and when diluted
for spraying does not injure apple trees. The meal replaced
calcium caseinate. Address: Dep. of Entomology and Botany,
Kentucky Experiment Station [Lexington].
1228. Gautier, M. 1933. [Use of vegetable oils in diesel
engines]. Revue des Combustibles Liquides 11:19-24. (Chem.
Abst. 27:4372). *
• Summary: An early article on the subject.
1229. Photograph of automotive products made from
soybean plastic at Ford’s Chemical Laboratory are displayed
at New York. 1933.
• Summary: Over the expo is a sign that reads “Edison
Institute of Technology.” Robert Boyer and Frank Calvert are
among the four men shown.
1230. Stock, Erich. 1933. Ueber die Verwendung der
Pﬂanzen-Lecithine bei der Herstellung von Anstrichstoffen
[On the use of vegetable lecithins in the manufacture of
paint]. Farben-Zeitung 38:905-07. [Ger]
• Summary: Conclusion: Soy lecithin does not hinder the
setting up of oil paint colors, and it makes them easier to stir.
With some colors it has an oil sparing effect, but not with
others. Address: Staatlichen Faerbereischule zu Krefeld,
Germany.
1231. Blair, Earl R. 1933. The preparation of soft soaps and
liquid shampoos from soybean oil. BSc thesis, Iowa State
College. *
Address: Iowa State College, Ames, Iowa.
1232. Dailey, Eugene J. 1933. Direct production of plastics
from soya bean casein. BSc thesis, Iowa State College. *
Address: Iowa State College, Ames, Iowa.
1233. Fachini, S. 1933. [The problem of olive oils as fuels
and lubricants]. Chimie et Industrie (Paris) Special number.
p. 1078-79. (Chem. Abst. 28:283). [Fre]*
1234. Hou, Kia-wo (Hu, Chia-mo). 1933. Contribution
à l’étude de l’action des ferments de la graine de soja
sur les lipides [Contribution to the study of the action of
soybean enzymes on soybean lipids]. PhD thesis, Faculte
des Sciences, Paris. 76 p. Printed as a book by Les Presses
Modernes, Paris. No index. 28 cm. [92 ref. Fre]
• Summary: Contents: Introduction. 1. The soybean
from botanical, agricultural, chemical, physiological, and
biochemical viewpoints. 2. Soy-based food and industrial
products. 3. Study of the transformations undergone by lipids
in the production of soymilk and tofu. 4. The existence of
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oxidative ferments of lipids or “lipoxydases” in soybean
seeds and in common beans. 5. Study of soybean lipoxydase.
6. Comparative study of normal soy oil and that oxidized by
soy lipoxydase. 7. The action of soy lipoxydase on various
other animal and vegetable oils (non-drying, semi-drying,
drying, from marine animals, from terrestrial animals). 8.
Gas-volumetric studies concerning the action of lipoxydase.
Conclusion. Bibliography.
In the book, the author (who is from Kirin [later called
Jilin], Manchuria) pays homage to Gabriel Bertrand (his
“president of thesis”) and his “maitres” Richard Fosse (a
professor) and Emile Andre.
In the Introduction we read: “It was right after the ﬁrst
foreign threats that a group of young Chinese decided to
come to Europe to study under the patronage of the FrancoChinese Society for Education (Société Franco-Chinoise
d’Education) in order to acquire the new knowledge which
would better allow us to assure the defense of our country.
Let us render a just homage to the founders of this society:
Tsai Yuen-Pei, Li Yu-Ying, Painlevé and Herriot... At the
time of my return to China 4 years ago (i.e. 1929) it was
thanks to the recommendations of Doyen Maige and of
professors Pelabon, Pariselle and Fosse that I was able to
ﬁnd a good welcome near to Presidents Li Yu-Ying and
Li Shou-Hua, and to obtain a grant / scholarship from the
Academie Nationale de Peiping which had just been created
at this time... My thanks go also to the address of presidents
Li Yu-Ying and Li Shou-Hua for the aid and encouragement
which they have so well accorded me.
This study has as its point of departure a study of
the transformations which are undergone by the lipids in
soybeans in the production of soy milk and cheese [tofu].
That study, conducted under the direction of Emile Andre,
was published (with Andre as the primary author) in 2
articles in 1932 in the Comptes Rendus des Seances de
l’Academie des Sciences (Paris). Address: Paris.
1235. Mumford, H.W. 1933. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 46:1-295. For the year
ended June 30, 1933.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Success of soybeans
permits farmers to adjust crops (p. 31-32). Breeding studies
make soybeans meet needs of trade (p. 32-34). Soybeans
valuable soil improver if properly handled (p. 35-36).
Changing conditions are being met with new crops (p. 63-65;
soybean oil in paints).
Livestock investigations: Objections to soybean hay
for beef cattle overcome (p. 71-72). Processing method may
make soy oil meal unpalatable (p. 72-74; Tests were made
“to determine the relative feeding value of soybean oil meals
manufactured in different ways. The cattle making the largest
gains of any in the experiment were those fed meal produced

at the lowest temperature”). Soybean oil meal protein tested
for fattening pigs (p. 80-84). Alfalfa pasture worth $24 an
acre for lamb feeding (p. 95-97; also discusses soybean hay).
Feeding ewes silage might cut cost of lambs and wool (p. 9798; silage should be supplemented with soybean oil meal).
Different soybean oil meals about equal for chicks (p. 11315).
Entomology investigations: Soybeans and cowpeas
remain free from insect damage (p. 142).
Agricultural economics investigations: Soybeans
paid higher acre-returns than other crops (p. 179-80; The
average after-tax proﬁt per acre for the 3 years 1930-32 in
Champaign and Piatt counties was: Soybeans {hay} $2.97.
Soybeans {combined} $2.70. Winter wheat $2.25. Corn
$2.16. Oats $1.26. Soybeans {threshed} -$0.18). Soybean
marketing studies taking on new importance (p. 187-88).
Crushing lessens weather risks of ﬁeld-cured hay (p. 208-10;
crushing soybean hay in the ﬁeld shortened the curing time
to slightly more than half that required for hay cut with the
ordinary mower).
Home economics investigations: Food products may
expand market outlook for soybeans (p. 265; During the past
year, Sybil Woodruff has tested ways of making nutritious
and pleasing dishes from soybeans. Four mimeographed
pages of recipes have been compiled for distribution. No
details about these recipes are given).
Note: Page 181 shows that during the Great Depression
in Illinois, many farmers started losing money, beginning
in 1930 or 1931. Address: Dean and Director of the Station,
Urbana, Illinois.
1236. Smith, Harvey E. 1933. Production of light lubricants
for destructive distillation of soya bean oil. BSc thesis, Iowa
State College. *
Address: Iowa State College, Ames, Iowa.
1237. Rewald, Bruno. Assignor to Hanseatische
Muehlenwerke Aktiengesellschaft (Hamburg, Germany).
1934. Process for the production of rubber mixtures. U.S.
Patent 1,946,333. Feb. 6. 2 p. Application ﬁled 8 Oct. 1931.
• Summary: “I have now made the surprising discovery, that
the phosphatides occurring in animal and vegetable materials
are useful softening materials and good vulcanization
accelerators for rubber and that these materials considerably
improve the quality of the rubber product. Even an addition
of about 0.4% of vegetable phosphatide to the rubber
mixture is suitable to obtain the desired action and to attain a
shortening of the vulcanization period.”
Note: Soy is mentioned 17 times in this patent in the
forms “soya beans,” “soya oil,” “soya phosphatide,” “soya
sludge,” “soya phosphatides” and “soya bean.” Address:
Hamburg, Germany.
1238. Rewald, Bruno. Assignor to Hanseatische
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Muehlenwerke Aktiengesellschaft (Hamburg, Germany, a
joint stock company of Germany). 1934. Dressing, sizing and
softening oil. U.S. Patent 1,946,332. Feb. 6. 2 p. Application
ﬁled 17 April 1930.
• Summary: “My invention relates to an oil for use in textile
manufactures.
“In the textile industry, oils are used for treating the
ﬁbres, threads or fabrics (i.e. textile materials) and aqueous
emulsions of fatty oils and fatty acids are often required as
dressing, sizing and softening oils. These emulsions must be
capable of keeping a long time (i.e. must be quite stable) and
should contain no substances which have harmful effects on
the ﬁbres.
“Now it has been found that these aqueous emulsions
may be made in an advantageous manner by using the
phosphatides which are contained in vegetable seeds in
abundant quantities, particularly in soya beans–from which
these emulsions may be obtained very cheaply.”
Note: Soy is mentioned 11 times in this patent in the
forms “soya beans,” “soya bean slush,” “soya bean oil” and
“soya bean phosphatides.” Address: Hamburg, Germany.
1239. Augustin, Josef. 1934. Modernisierte Badepraeparate
[Modernized bath preparations]. Seifensieder-Zeitung
61(9):161-63. Feb. 28. [1 ref. Ger]
• Summary: About the use of lecithin in bath soaps and other
preparations. Address: Bad Schwalbach [Germany].
1240. Schmidt, A.W.; Gaupp, K. 1934. Pﬂanzenoele
als Dieselkraftstoffe [Vegetable oils as diesel fuels].
Tropenpﬂanzer (Der) (Berlin) 37(2):51-59. Feb. (Chem.
Abst. 28:6934). [Ger]
• Summary: This research concerns the use of vegetable
oils (soy oil, peanut oil, sesame oil, and palm oil) in diesel
motors. On pages 54-55 and 57 soy oil (Sojaöl) is compared
with petroleum oil (Gasöl). A graph (p. 54) shows that the
use soy oil is preferable to that of petroleum oil in terms of
power / performance (Leistung).
On page 58 is a summary of ﬁve major conclusions.
On page 59 the writers thank the following companies:
P. Thörls Vereinigte Harburger Oelfabriken; Harburger
Oelwerke Brinkmann & Mergell; Westafrikanische
Pﬂanzengesellschaft Viktoria, Berlin; Hansamühle G.m.b.H.,
Hamburg, and Aselmann G.m.b.H., Hamburg.
Note: Breslau is the former German word for today’s
Wroclaw in Poland. Address: Experimental Laboratory
on the suitability of liquid fuels and lubricants in motors,
Technical College, Breslau (Aus dem Versuchslaboratorium
fuer motorische Eignung ﬂuessige Brennstoffe und
Schmiermittel der Technischen Hochschule Breslau).
1241. Osgood, George H. 1934. Glue. U.S. Patent 1,950,060.
March 6. 3 p. Application ﬁled 15 May 1933.
• Summary: The glue is made with a vegetable seed meal

(such as meal ﬂour from soya bean or peanut) and an
additive aldehyde compound. Address: Tacoma, Washington.
1242. Rickey, Lacey F. 1934. Processing soybeans. Flour &
Feed 34:20-21. March.
• Summary: Contents: Introduction. The main products.
Soybean oil.
The acreage of soybeans grown alone in Illinois has
increased from a mere 16,000 acres in 1920 to 668,000 in
1930. For the last few years, Illinois has been the leading
soybean producing state in the USA.
The two main products of the soybean are “soybean oil
and soybean oil cake.” The cake is used for feed, food and
glue. Use of soybean ﬂour made from the cake has been
largely conﬁned to diabetic diets since it contains very little
starch. The glue made commercially from soybean oil cake is
waterproof and very strong; its production is expanding.
Soybean oil is considered a semi-drying oil, and when
used with appropriate driers it may well replace some of the
linseed oil used in paints. While its drying properties are
not as good as those of linseed oil, “it has the advantages of
ﬂowing more freely, working better under the brush, and of
producing a ﬁlm which has more elasticity.” There is a major
controversy over the best percentage of soybean oil to use
with linseed oil in paints. Tests are now attempting to answer
this question.
A ton of soybeans will yield about 250 pounds of oil and
1,600 pounds of meal. The loss of about 150 pounds is due
to loss of moisture between the soybeans and its two main
products.
Three different methods are in use for removing the
oil from soybeans. The most widely used method is a
continuous pressure process using an Anderson Expeller.
The hydraulic press, which is not a continuous process, is
the oldest of the 3 methods. The solvent extraction is the
newest method, and the one that removes the most oil from
the soybeans. Solvent extraction dissolves the “oil from the
ground beans with benzol or a special high test gasoline.”
The mixture of oil and solvent [the miscella] is then distilled
and the oil recovered. The solvent is used again and again. A
modern plant carefully operated can remove every last trace
of solvent from the meal. Address: Univ. of Illinois, College
of Agriculture.
1243. Mullin, Earl. 1934. Ford will push his farm ideas in
fair exhibit: To show growing and use of soy beans. Chicago
Daily Tribune. April 4. p. 14.
• Summary: In a large exhibit at A Century of Progress
exhibition in Chicago, Illinois, Henry Ford will grown
soy beans and show how to extract their oil using simple
machinery than will ﬁt into an average barn. “The exhibit
will be situated next to the Ford building at the Fair, and is
getting more attention from the manufacturer than his main
exhibit.” He is “’going to show how any farmer may begin
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the industrialization of his farm.’”
“Ford uses the [soy] beans in his own manufacturing
plant, a half bushel of beans going into each car. The oil is
used in the paint and enamel, and the residue [oil free meal]
forms panels, buttons, and gearshift knobs.”
1244. New York Times. 1934. Ford Chicago show to grow
soybeans: Auto maker’s exhibit at Fair will include simple
system of extracting oil. Planned to aid farmers. April 4. p.
12.
• Summary: Henry Ford plans to plant an acre of soy beans
at the Chicago World’s Fair. He says the residue from the
oil extraction process may be used as food for humans or
animals, or it may be pressed for manufacturing. “Parts of
the Ford car, such as the horn button and the gearshift knob,
are pressed out of soy beans...”
1245. Hanseatische Muehlenwerke Aktiengesellschaft. 1934.
Improvements in and relating to the production of products
comprising vegetable phosphatides. British Patent 442,212.
[Second edition]. Application date (in UK): 25 June 1934.
4 p. Speciﬁcation accepted: 27 Jan. 1936. Priority date (in
Germany): 13 Dec. 1933 and 5 April 1934.
• Summary: Here is the ﬁrst of four long and detailed
examples:
“Example 1. 100 kgs. of an aqueous raw phosphatide
emulsion which, for example, is obtained as soya sludge by
the precipitation of the phosphatide from raw soya oil with
the aid of condensing steam and which has a phosphatide
content of 20%, is by treatment with acetone wholly or
partially freed from water and freed practically completely
from its fatty materials. The acetone treatment can be so
conducted in accordance with the existing requirements
that the phosphatide only contains very small traces of fat.
For many purposes a threefold to ﬁvefold acetone treatment
with 80 kgs. of acetone is sufﬁcient. For the rest, the solvent
material is poured off from the bottom layer which consists
of phosphatide and the oil-freed phosphatide which still
contains about 30% of acetone is converted by kneading with
120 kgs. of water with addition of 0.5 kgs. of 5% aqueous
ammonia solution at a temperature of 25ºC. into a hydrated
swollen condition.
“It is important for the carrying out of the present
invention that the oil-freed phosphatide still contains a
residue of solvent material, since the oil-freed phosphatide
still moist with solvent swells relatively easily in water and
is readily emulsiﬁed, whereas, as is known, dried oil-freed
vegetable phosphatide can only be emulsiﬁed with water
with the greatest difﬁculty. The aqueous acetone-containing
emulsion is treated at a temperature below 50ºC. under
reduced pressure for removal of the solvent material. Since,
corresponding to the partial pressure, a water evaporation is
also effected, the evaporated proportion of water is replaced
by addition of water in order that the emulsion shall remain

at a suitable consistency which alone renders possible a
complete evaporation of the solvent material.
“In this manner 50 kgs. of an aqueous emulsion is
obtained which shows a phosphatide content of about 50%
and is freed from the greater part of the bitter materials,
colouring materials and other undesired associated materials
which are removed with the acetone and by the steam
distillation.
“To remove the last traces of the acetone and for
further deodorisation, the pasty aqueous phosphatide
obtained is emulsiﬁed with a 20 to 50 fold proportion of
water, for example with 700 litres of water to a thin milky
phosphatide dispersion. This emulsion is treated in vacuo
preferably in a rotary evaporator which shows, besides the
necessary large surface for the evaporation, also the thermal
conditions requisite for the conservation of the material. A
sufﬁcient deodorisation is obtained after the evaporation of
the material to about 200 to 220 litres, whereon the product
contains approximately 10% of phosphatide and 90% of
water.
“In order to obtain an undecomposed, ﬁnished product,
it is necessary to treat the emulsion immediately. The
aqueous phosphatide emulsion can either be rendered stable
by addition of a suitable preserving agent such for example
as salicylic acid, benzoic acid or their salts, glycerine, alkali
soap, phenols or the like or by sterilisation by heating.
“According to a particularly favourable embodiment
of this process the aqueous phosphatide emulsion is dried
by spraying into a hot air stream, preferably according to
the Krause process. In this manner about 21.5 kgs. of a
pulverulent product is obtained which has a phosphatide
content of 90 to 95%.” Address: German company,
Alsterdamm 3, Hamburg 1, Germany.
1246. Cone, Charles N.; Brown, Earl D. Assignors to The
Glidden Company (Cleveland, Ohio). 1934. Protein product
and process of making. U.S. Patent 1,955,375. April 17. 3 p.
Application ﬁled 5 March 1930.
• Summary: This key patent ﬁrst described the process for
modifying soybean protein by means of alkali to impart to
it more desirable characteristics. The process is as follows:
Treat 100 parts of ground soybean press cake with 2000
parts of water and 10 parts of caustic soda. Digest the
mixture at 60ºF for 24 hours (or 120ºF for 2 hours). This
denaturing process allows control of the ultimate viscosity.
To the clariﬁed liquor, add lime to precipitate about 10-20%
of lime-insoluble protein. This improves the color of the
ﬁnal protein product and, when used with lime-containing
material such as satin white, prevents setting and thickening.
Reduce the moisture of the curd to 65%, disintegrate it and
dry it at 90-100ºF, then grind to 40 mesh.
The principal advantage of the patent is that it allows
controlled uniform viscosity to be attained. The lime-soluble
protein, from which the lime-insoluble protein has been
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eliminated, is a superior form of protein for adhesives,
particularly for use in paper sizing and coating. It is said to
have superior adhesive and viscosity characteristics.
1247. Diatchenko, P. 1934. Matières plastiques préparées au
moyen de caséine végétale de soya [Plastics prepared from
the vegetable casein of the soy bean (Abstract)]. Chimie et
Industrie (Paris) 31(4):924. April. (Chem. Abst. 28:4544). [1
ref. Fre]
• Summary: A French-language summary of the following
Russian-language article: D’Yachenko, P.F. 1933. [Plastics
from the vegetable casein of the soy bean]. Plasticheskie
Massy No. 2. p. 13-15. March/April.
1248. Horel, Jan. 1934. O moznostech prumysloveho
zuzitkovani domaci soji [Possibilities of industrial utilization
of domestic soybeans]. Chemicky Obzor (Perspectives of
Chemistry) 9(4):66-67. April. (Chem. Abst. 28:5147). [Cze]
• Summary: The author reported 1.5-2.0% phosphatides in
Czechoslovakian soybeans.
1249. Minatoya, S.; Kurahashi, N. 1934. Daizu reshichin no
gomu ryûka ni taisuru eikyô oyobi daizu reshichin ni yoru
gomu funmatsu-ka to sono riyô [The effect of soya-beanlecithin on the vulcanization of rubber, and the manufacture
and uses of powdered rubber prepared by the use of soyabean-lecithin]. Kogyo Kagaku Zasshi (J. of the Society of
Chemical Industry, Japan) 37(4):477-79. April. Englishlanguage summary in Supplemental Binding, p. 207B-08B.
[1 ref. Jap; eng]
• Summary: Soya-bean lecithin has the same effect as the
lipin of Hevea latex on the vulcanization of rubber. Soft
rubber articles made from raw rubber powder prepared with
the aid of this lecithin are inferior in physical properties to
those manufactured from standard raw rubber, e.g. smoked
sheet, but ebonite so prepared compares favorably with
that from ordinary rubber except in electrical qualities...
Powdered rubber by the use of soya-bean lecithin has various
uses in the construction of ﬁlters, diaphragms, and the like,
and in the preparations of paint, chlorinated rubber, etc.
Researches are now in progress in this sphere. Address:
Government Electrochemical Laboratory, Tokyo.
1250. Tarle, M. 1934. The soya bean and casein. China
Journal (The) 20(4):187-90. April. [Eng]
• Summary: The industrial uses for the casein, amount
of production in various countries, and the method of
extracting it are discussed. Its main uses are in various glues
(especially veneer glue), artiﬁcial compact substances (such
as galolith, bakelite and artiﬁcial horn), photographic ﬁlms,
cosmetics, soap, paper, and artiﬁcial silk. In 1918 the USA
manufactured 8 million lb of casein, and in 1927 more than
18 million lb, but this was far from sufﬁcient, so that at least
28 million lb had to be imported, mainly from Argentina and

France. The production of vegetable casein from soya beans
on a large scale is urged for China. Vegetable casein from
press cake instead of from the whole bean closely resembles
milk casein in physical properties, and has only 0.5% ash.
Moreover, Manchurian soya beans are relatively low in oil,
seldom containing more than 18%. By comparison, in the
1928-29 season, Brazil exported 800 tons of soya beans
containing about 20% oil. Soya beans grown in the Soudan
[Sudan] in Egypt contain 20-22% oil.
1251. Uchida, So; Shimoyama, K.; Hsu, T.T.; Toyoda, E.
1934. Constituents of waste fatty oil from soy-manufactory.
I-II. J. of the Society of Chemical Industry, Japan
37(4):195B-97B. April. Supplemental binding to Kogyo
Kagaku Zasshi. [2 ref. Eng]
• Summary: In the production of soy [sauce], “fatty oils
contained originally in the soy-bean and wheat separate out
as an almost black coloured layer. This is called ‘soy-oil,’
and owing to its dark colour and strong odour characteristic
to soy, it is less valued on the market. It is used chieﬂy as a
raw material for manufacturing detergent soap, especially
powdered soap. The other use is found in the mechanical
workshop as a cutting oil.”
The dark, mobile, odorous waste oil from soy [sauce]
production consists largely of ethyl esters of higher
fatty acids. The orange oil obtained after reﬁning with
concentrated sulfuric acid and Japanese acid clay deposited
a white precipitate (ethyl esters of saturated fatty acids) on
keeping at 0ºC, and this had acid value 32.3, saponiﬁcation
value 193.2, unsaponiﬁable matter 1.4%, including a sterol,
melting point 137-137.5ºC (corrected). Hydrolysis yielded
glycerol 2% and ethanol 9% (on the oil). Palmitic, stearic,
arachidic (very little), oleic, linoleic, and linolenic (small
amount) acids were identiﬁed. Address: Dep. of Applied
Chemistry, Tokyo Technical Univ., Tokyo-Okayama.
1252. Yamada, Teikichi. 1934. Removal of solid components
from fatty oils and drying properties of the residual oils. I.
On soya-bean oil. J. of the Society of Chemical Industry,
Japan 37(4):190B-92B. April. Supplemental binding to
Kogyo Kagaku Zasshi. [Eng]
• Summary: The more saturated components of soya bean
oil were removed by repeated fractional crystallization from
acetone at -20ºC; after 10 extractions the soluble portion had
iodine value 152.
1253. Haas, Louis W. Assignor to J.R. Short Milling
Company. 1934. Bleaching agent and process of preparing
bleached bread dough. U.S. Patent 1,957,334. May 1. 5 p.
Application ﬁled 28 Nov. 1930.
• Summary: This patent is quite similar to No. 1,957,333,
but it focuses more on the equipment and process used to
bleach wheat ﬂour using a material from the soy-beans or
from other common legumes. Address: Chicago, Illinois.
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1254. Haas, Louis W. Assignor to J.R. Short Milling
Company. 1934. Bleaching agent for ﬂour dough and process
of preparing bleached dough for white bread. U.S. Patent
1,957,335. May 1. 6 p. Application ﬁled 24 Oct. 1931.
• Summary: This patent is quite similar to No. 1,957,334.
Note: Soy is mentioned 28 times in this patent in the
forms “soy beans,” “soy bean ﬂour,” “the soy-bean,” “soaked
soy-bean paste,” “soaked soy-beans,” “soy bean material,”
and “soy bean bleaching agent.” Address: Chicago, Illinois.
1255. Haas, Louis W. Assignor to J.R. Short Milling
Company. 1934. Method of bleaching ﬂour. U.S. Patent
1,957,337. May 1. 2 p. Application ﬁled 9 Oct. 1933.
• Summary: This “bleaching agent” is “solely of vegetable
origin. More particularly the bleaching agent is prepared
from legumes, such as soy beans.”
“It is assumed that the bleaching action is due to the
bleaching agent taking up oxygen from the air and then
giving it up in the dough batch. and it has been found that
very thorough mixing and complete aeration are essential
requirements to obtain good bleaching results. To this end
high-speed dough mixing machines have been preferably
used to obtain the desired bleaching results. Slower speeds
require longer treatment...”
The following straight dough formula may be used:
“700.00 grams unbleached ﬂour. 24.5 grams sugar. 12.25
grams salt. 15.00 grams yeast. 3.50 grams yeast food. 14.00
grams lard. 10.5 grams bleaching agent (comprising 20% soy
bean ﬂour and 80% of a carrier known under the trade name
‘Cerntex’) and consisting of a processed corn (maize) ﬂour.”
Address: Chicago, Illinois.
1256. Haas, Louis W.; Bohn, Ralph M. Assignors to J.R.
Short Milling Company. 1934. Bleaching agent for ﬂour
and process of utilizing same in making bread. U.S. Patent
1,957,336. May 1. 3 p. Application ﬁled 8 Feb. 1933.
• Summary: Soy-bean milk, processed at a low temperature,
is used to bleach wheat ﬂour for making bread. The soy-bean
milk is “an aqueous dispersion of carotin-decolorizing matter
derived solely from vegetable origin and containing active
enzymes.” A formula for the dough is given. Address: 1.
Chicago, Illinois; 2. Evanston, Illinois.
1257. Haas, Louis W.; Bohn, Ralph M. Assignors to J.R.
Short Milling Company. 1934. Bleaching agent and process
of utilizing same for bleaching ﬂour. U.S. Patent 1,957,333.
May 1. 4 p. Application ﬁled 5 Oct. 1928.
• Summary: The object of this invention “is the provision
of a new and improved agent for bleaching ﬂour, which
agent has a nutritive value, is not injurious to the health of
the consumer, and has no detrimental effect on the dough in
which it is incorporated or on the bread subsequently baked.”
Prior to this invention, the four principal materials used

commercially for bleaching ﬂour are nitrogen peroxide,
chlorine (sometimes containing a small amount of nitrosyl
chloride), nitrogen trichloride, and benzoyl peroxide. Use of
each of these materials has certain disadvantages, which are
discussed.
The new “bleaching agent is entirely of vegetable origin
and is probably an enzyme or an enzyme-like substance
that decolorizs the yellow carotin which gives unbleached
ﬂour its characteristic yellow color. This bleaching agent
is destroyed in the moist state at the temperature of boiling
water. It acts rapidly at temperatures between 40 and 50
degrees centigrade, and fairly rapidly at room temperature.”
“The most practical and potent source of this enzymic
principle or bleaching agent is the soy bean.” The soy beans
may be partially germinated before being ground to a dry
powdered form at a temperature not over 60ºC.
Note: The name of the enzyme is not mentioned.
Address: 1. Chicago; 2. Evanston, Illinois.
1258. Véron, Diego. Assignor, by mesne assignments, to J.R.
Short Milling Company. 1934. Bean ﬂour and process of
making same. U.S. Patent 1,956,913. May 1. 2 p. Application
ﬁled 25 June 1928. Renewed March 13, 1934.
• Summary: While the author prefers to make bean ﬂour
from navy beans, he has “experimented with Mexican beans,
chick peas, green peas, soya beans and lima beans and ﬁnd
that these are as useful as navy beans...” By eliminating the
heat treatment of the ﬂour, he ﬁnds that when this ﬂour is
added to bread, it has a bleaching effect, which “is thought to
be due to the presence of carotin-removing enzymes...”
“I have found that by preparing bean ﬂour according
to my improved method and by using a relatively small
quantity, for example one-half of one percent to two percent
of bean ﬂour to wheat ﬂour, I am enabled to produce bread
of superior quality, ﬂavor and color of crumb especially with
yellowish or creamy ﬂours.” Address: Chicago, Illinois.
1259. Christian Science Monitor. 1934. Manchoukuo soya
bean trade has steadily declining trend: Hit by competition
from artiﬁcial fertilizers, drop in buying power of Japanese
peasant and by silver currency stabilization. May 17. p. 13.
• Summary: On 4 Sept. 1933, Japan’s Ministry of agriculture
announced that it would subsidize imports of sulphate of
ammonia–an artiﬁcial fertilizer. This subsidy has “struck a
very severe blow to the oil-mill industry of Manchuria...”
A table shows exports of soya beans, cakes and oil from
Manchoukuo from 1927 to 1933 (in 1,000 tons). Exports
of soya beans were up 38.9%, but export of bean cakes had
dropped to only 31.7% of its 1927 level, export of soya bean
oil had dropped to only 79% of its 1927 level, and the total
tonnage had fallen to only 50.9% of its 1927 level.
Exports of soya bean cakes to the Netherlands, Formosa,
and Europe fell; sulphate of ammonia is taking the place of
bean cakes as a fertilizer. Increasingly, European countries
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are buying soya beans from Manchuria and crushing them in
their own mills.
1260. Ford Motor Co. 1934. Only car under $2500 with a
V-8 engine: New Ford V-8 (Ad). Chicago Daily Tribune.
May 27. p. 19.
• Summary: A sidebar across the bottom of this full page
ad states: “See the Ford exhibit at the Century of Progress.”
An illustration shows the Ford building at the fair is 900 feet
long, equivalent in height to a ten-story building, and bathed
in rainbow light from 9,000 concealed ﬂoodlights. See “the
new industrial uses for soy-beans, one of the world’s oldest
crops.”
1261. Ford News (Dearborn, Michigan). 1934. Industry and
agriculture hand in hand at the World’s Fair. 14(5):83-84.
May.
• Summary: Ford set up an “industrialized American barn”
adjacent to the main Ford exposition building using what
would today be called “appropriate technology.” “In this
barn will be operated soy bean processing machinery with
which Mr. Ford has been experimenting for several years. A
patch of soy beans will be planted near by. ‘The processing
plant will be of the simplest sort, Mr Ford explained. ‘Many
farmers could build one like it out of odds and ends. It will
be steam operated and have a capacity of one-third of a ton
of soy beans every eight hours. One man could run it. A
single farmer or a group of farmers might own it, according
to the acreage planted in the beans. We decided on soy beans
because they seem at this time to offer the greatest number
of uses and markets... Today such parts of the Ford car as the
horn button and the gear shift knob are pressed out of soy
beans.
“’At Chicago [Illinois] we will show a machine for
molding the soy bean residue after the oil is extracted. It will
be in actual operation so that farmers may see how simple
the whole process is and how readily it could be adapted for
farm use.’”
“All Ford cars are now ﬁnished in an enamel [paint] in
which soy bean oil is used extensively. There are about a
half-bushel of soy beans used in the manufacture of every
Ford car, it is estimated.”
1262. Cone, Charles N.; Brown, Earl D. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1934. Compounded
adhesives and method of making. U.S. Patent 1,962,808.
June 12. 2 p. Application ﬁled 5 March 1930.
• Summary: “Casein adhesives, while favored by some
manufacturers on account of their ultimate results, are
however, beset by the drawback of tending to foam badly on
the mixing up with water, occasioning more or less difﬁculty
even with efﬁcient mixing machinery; also excessive gelling
is prone to occur with certain reagents. In accordance with
the present invention, however, these disadvantages can be

readily obviated, and at the same time an adhesive may be
had which furthermore exhibits much better strength and
water resistance than ordinary casein adhesives.”
Note: Soy is mentioned 6 times in this patent, as “soya
bean,” “soya bean protein,” “vegetable protein from soya
bean” and “isolated soya bean protein.” Address: Seattle,
Washington.
1263. Iliff, John W.; Robinson, Paul. Assignors to the
Canadian Industries Ltd. 1934. Resin; coating composition.
Canadian Patent 342,592. June 26. *
1264. Ford News (Dearborn, Michigan). 1934. Ford
Exposition gates open. 14(6):103-05. June.
• Summary: The Ford Exposition Building, the largest
single building in the 1934 World’s Fair (titled A Century of
Progress, in Chicago, Illinois), is expected to tell the Ford
story to more than 25 million people before the fair closes.
The Ford exhibit covers 11 acres on the shores of Lake
Michigan. There are ﬁve exhibits as part of the great white
rotunda. One of these is “Mr. Ford’s soy bean exhibit, an
effort to show the farmers of America how to improve their
income by growing and processing for industry one of the
world’s most ancient crops. Today all the enamel used in
the painting of Ford cars–and enamel is used exclusively
instead of lacquer–has a soy bean oil base. The horn button,
the gearshift knob, the ornamental doodabs [sic, doo-dads]
on the door handles, are made of soy bean meal, an excellent
plastic. A half-bushel of soy beans is in every Ford, a fact
that is signiﬁcant of the wider uses Mr. Ford sees ahead for
this homely legume.
“The little old barn on the Ford homestead at Dearborn,
built in 1863, the year of Mr. Ford’s own birth, has been
dismantled, marked board by board and shingle by shingle,
shipped to Chicago, and rebuilt; it now stands just in the rear
of Mr. Ford’s own shop, surrounded by a soy bean patch. In
the barn is the machinery Ford engineers have developed for
the processing of the beans–machinery which Mr. Ford says
any farmer might proﬁtably adapt to his own use.”
1265. Ford News (Dearborn, Michigan). 1934. Economic
liberation for the farmer. 14(6):108-09. June.
• Summary: A photo shows a barn, from the Ford homestead
at Dearborn, in which visitors to the Ford Exposition at
the World’s Fair in Chicago, Illinois, will be shown how
soybeans can be processed by farmers to make oil and meal
on a small scale. The old wooden barn, which once “stood
across the road from the house in which Henry Ford was
born, may symbolize a revolutionary idea–for countless
thousands of farmers who visit it today at A Century of
Progress are getting from it their ﬁrst lesson in industrialized
farming.” They will see farm crops transformed into
industrial raw materials. The “old barn stands just back
of the south end of the Ford Exhibition Building. Close
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by is an acre from which a lusty crop of soy beans is
rising–a reﬂection of the 10,000 acre soy bean plantation in
Lenawee County, Michigan, with which Mr. Ford has been
experimenting for several years.”
Mr. Ford believes that industry and agriculture are
natural partners. He has “been experimenting with soy beans
because at this time they seem to offer the greatest number
of uses and markets... Already such parts of the Ford car as
the horn button and the gearshift knob are pressed out of soy
beans.”
1266. Lin, F.C. 1934. A soybean digest medium for
diagnostic work. Chinese Medical Journal 48(6):571-76.
June. [4 ref. Eng]
• Summary: These media, soybean digest broths in plain
and sugar free forms, are made by coagulating soybean milk
with concentrated hydrochloric acid and pepsin scales. In
the sugar free broth the milk is fermented with B. coli, with
potassium dibasic phosphate added. They can replace the
more expensive meat infusion in routine work, and may
also be employed for the preservation of stock cultures. The
various ingredients are inexpensive and readily available
locally. The disadvantage is the same as with all digest
media in that its nutritive contents tend to ﬂuctuate with
various batches prepared at different times. Address: Dep.
of Bacteriology and Immunology, Peiping Union Medical
College, Peiping.
1267. Dunham, Henry V. Assignor, by mesne assignments, to
The Casein Manufacturing Company of America, Inc. (New
York, NY; a corporation of Delaware). 1934. Sized paper.
U.S. Patent 1,965,693. July 10. 3 p. Original application ﬁled
23 Sept. 1925. Divided and this application ﬁled 27 March
1929.
• Summary: This invention “describes the manufacture of a
sizing or coating from seeds of the legume family containing
protein...” Gives 6 examples; the ﬁrst calls for “ground soy
bean meal.” Peanut meal is also used. Address: Bainbridge,
New York.
1268. Industrial and Engineering Chemistry, News Edition.
1934. Cleveland’s diverse attractions. 12(14):257-58. July
20.
• Summary: In the section titled “Soy bean products” is a
description of Harshaw Essential Foods (Cleveland, Ohio),
a company “devoting its attention of the development of
infant foods, special food supplements for undernourished
children, and other products useful to the adult involving the
soy bean.”
A semi-drying oil, the soybean is used in paints and
varnishes, in core oils, and as a coating for fabrics.
The soybean is also an important source of the
phospholipid lecithin, which is widely used in margarine,
chocolate, and cocoa.

1269. Phillips, J.B. 1934. The utilization of the soya bean. J.
of the Society of Chemical Industry (London), Chemistry &
Industry Transactions and Abstracts 53(29):627-28. July 20.
• Summary: This article is based on a “Lecture delivered
before the Montreal [Canada] Section of the Society of Feb.
21, 1934.” It contains a short overview of soybean history,
nutritional composition, and utilization (for feed, food, and
industry), plus some statistics. In the USA some soybeans
are “ground into ﬂour and used in such articles as bread,
macaroni, sausage, chocolate, baby food, etc. Most of the
beans which are not used for forage are crushed and the oil
separated... The annual consumption of soya bean oil in the
United States is approximately as follows” (in million lb):
For paints and lacquers 9.0; soaps and candles 9.0; cooking
oil, mayonnaise, sardines, lecithin manufacture 5.0; linoleum
and oilcloth 4.0; printing ink 3.5; oleomargarine and lard
substitutes 1.5.
“In Manchuria, where the soya bean is a staple article
of diet, little meat is eaten; the protein of the bean resembles
that of meat and may very well be substituted for it.”
“The uses of the oil cake are many and varied. When
fermented, the meal produces a cheese which has a strong
odour at ﬁrst, but which decreases with age. The soya meal,
after being heated with lime and then treated with caustic
soda, produces an adhesive which is quite water-resistant and
is used extensively on the Paciﬁc Coast in the manufacture
of plywood. It is also used as a cement in the manufacture
of insulating boards intended for use in refrigerators. The
soya meal may also be treated with salt solution and borax
and the protein extracted. After precipitation, a pure casein
is obtained which may be used as sizing for paper and as an
adhesive.”
“Macaroni may contain as much as 30% soya ﬂour,
which is also used in the manufacture of cocoa. Some
chocolate bars are known to contain 60% of soya ﬂour. A
plastic may be made from soya bean casein by the use of
formaldehyde as in the case of milk casein. The soya bean
is unique among vegetables in containing a relatively large
amount of lecithin.” The commercial product is found to
contain about 70% true lecithin and 30% oil or fat. Lecithin
is used in the chocolate and baking industries. Address: Dr.
[Canada?].
1270. J. of the Society of Chemical Industry (London). 1934.
General notes: Lecithin. 53(30):665-66. July 27.
• Summary: Lecithin is now being made on a large scale at a
relatively low price. Hansa Muehle G.m.b.H. (of Hamburg,
Germany) has pioneered this product as part of their
process of solvent extraction of soya beans. Their plant has
a capacity of 1,000 tons of soya beans per day. Since soya
beans yield about 2% lecithin, the potential lecithin capacity
of the plant is about 20 tons a day.
According to Dr. Rewald, lecithin belongs to the class
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of “lipoids,” or fat-like bodies. It is also considered to be a
phosphatide, since it contains phosphorus. The properties
of soya lecithin are very similar to those of egg yolk. It is a
ﬁne emulsiﬁer and softener, and an agent for the reduction
of surface tension, with special properties of its own.
Experiments, conducted for the past 3 years, show that it
has valuable applications in the chocolate, bakery, rubber,
and textile trades. Dr. Rewald of Hansa-Muehle G.m.b.H.
has set up a laboratory in London and is prepared to assist
compaines from any of these industries in the use of lecithin.
“Fredk. Boehm, Ltd. [Frederick Boehm], whose head
ofﬁce is at 17, Jewry Street, London, E.C.3., are the London
agents for ‘Hansa Lecithin.’”
1271. Takei, Toshiro. 1934. On the composition of “soy”
[sauce] oil. I. J. of the Society of Chemical Industry, Japan
37(7):356B-57B. July. Supplemental binding to Kogyo
Kagaku Zasshi. [Eng]
• Summary: “Soy oil is obtained as a by-product of soy
[sauce] brewing. The oil is found ﬂoating on the surface
of soy after pressing. It has dark brownish red colour
and appears opaque on reﬂected light. Its odour bears
resemblance to that of soy. It has hitherto been considered
to be very difﬁcult to bleach the color and remove the
objectionable odour by either chemical or physical processes.
“Soy oil ﬁnds its chief industrial applications in
lubricants and in manufacture of powdered soaps of low
grade. Hitherto it has been believed that the oil is a mixture
of the oils of soy-bean and wheat which are the chief raw
materials of soy and contains some decomposition products.”
Three samples of the oil had acid value 39.15-45.19,
saponiﬁcation value 186.12-186.66, iodine value 102.13132.12, density at 15ºC 0.89266, refractive index at 20ºC
1.4630, relative viscosity 13.155/16ºC, ﬂash point 76.5ºC.
The oil is soluble in ethanol at room temperature and consists
chieﬂy of ethyl esters of various fatty acids with about 16%
free fatty acids and a small amount (0.29%) of glycerol. It
can be reﬁned by distillation, typical fractionations being
detailed. Address: Lab. of Lion Soap Co.
1272. Takei, T. 1934. Shôyu abura no shuseibun ni tsuite.
I. [Principal constituents of shoyu oil. I.]. Kogyo Kagaku
Zasshi (J. of the Society of Chemical Industry, Japan)
37(7):831-33. July. [Jap]
Address: Raion Sekken K.K. Kenkyujo (Lion Soap Research
Lab.).
1273. Automobile Topics (New York). 1934. Ford pushes soy
beans. Aug. 4.
• Summary: “More data regarding Henry Ford’s experiments
with the soy bean are recorded in “The Triumph of an Idea”.
This new book deals with some of Ford’s more recent
activities and was published this week. It is recounted that
in every one of the 1934 Fords, a half bushel of soy beans is

used. The new enamel [paint] is made largely from the oil of
the beans, and it is stated that the durability of the ﬁnish is so
improved that only water is recommended as a polish. Ford
is also using soy bean oil for lubricating machinery.”
1274. Detroit Free Press. 1934. Ford advises state farmers:
Use of soy beans in industry tested. Aug. 12.
• Summary: In a letter Ford wrote to Fred W. Green, former
Governor of Ionia, Michigan, he encouraged farmers to turn
their attention to the cultivation of soy beans. Mr. Green is
interested in the possible use of soy bean by-products in the
manufacture of furniture in his plant in Ionia. “’The best
possible working plan for any man in our civilization is to
have one foot on the soil and the other in industry,’ Ford’s
letter to Green pointed out. To familiarize farmers with some
of the uses to which by-products of soy beans are being
utilized industrially in his laboratories, Ford is preparing an
extensive exhibit for the Ionia Free Fair.”
“The oil is the most valuable part of the soy bean...
The most startling development in the soy bean experiment
at Ford’s has to do with making a new body ﬁnish [paint]
from the oil. The laboratories have worked out a process for
producing from the oil a synthetic resin which can be made
into an enamel.”
1275. Christian Science Monitor Bureau. 1934. Chicago
ﬁnds that soy bean, made up into savory dishes, rivals noted
Boston article. Chicago News. Aug. 18.
• Summary: For the text of this article, see the Christian
Science Monitor of 18 Aug. 1934.
1276. Christian Science Monitor. 1934. Chicago ﬁnds that
soy bean, made up into savory dishes, rivals noted Boston
article. 26(223):1. Aug. 18. Central edition.
• Summary: This article was written after Henry Ford’s gala
soybean banquet at the Chicago World’s Fair. “Chicago. Aug.
18–Please pass the soy bean salad. Oh won’t you have some
soy bean soup?” “This soy bean cake is delicious, but after
the soy bean croquettes, soy bean apple pie and soy bean
coffee you know, one isn’t really hungry.
“Remarks like these were heard here last night at a
dinner in which the humble soy bean made its social debut.
The hosts were the Ford exposition staff who have been
exhibiting growing soy beans at the World’s Fair all summer
and who thought it about time to prove their claims about
soy beans being excellent food for people.
“As the dinner advanced some 30 guests who had
arrived in a state of anxious expectation, not at all sure
they were going to be able to eat their way through the ﬁve
courses, relaxed and began to enjoy themselves. The soy
bean appetizers, which included celery stalks stuffed with
soy-bean cheese [tofu], set the pace for an excellent dinner in
which every dish and drink was made wholly or in part of the
little legume.
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“No meat was served and it was not missed. The
dish which took the place of the usual roast was soy bean
croquettes. The hosts had obligingly furnished the guests
with typewritten receipts of the foods they were eating so
they were able to ﬁnd out just how the croquettes were
made... The man who was responsible for the menu, as
well as for most of the recipes, was here to face the guests.
He is Dr. A. E. Ruddimer [sic, Dr. E.A. Ruddiman], now
chief chemist for the Ford Motor Company, but as one time
desk-mate of Mr. Henry Ford’s in a little country school in
Michigan...
“Soy-bean meals are really only a side line for Dr.
Ruddimer [Ruddiman]. He has been greatly interested in
perfecting the salted soy bean and in developing synthetic
milk from the legume, but the important part of his work,
in Mr. Ford’s scheme of things, he says, is the discovery of
industrial uses for the bean.
“The Ford Company now makes 20 automobile parts
and all of its car body enamel out of soy beans. Fortunately
none of the parts or enamel got mixed up in the meal last
night, which Dr. Ruddimen [sic, Ruddiman] had cooked in
Dearborn with the aid of the Ford cafeteria staff to whom
he gave much credit. It was brought here ready to serve in
automobiles.”
Note 1. This exact article was also published in the
Chicago News on the same day. Note 2. No mention is made
of Jan Willemse. Address: Special to the Christian Science
Monitor Bureau, Boston, Massachusetts.
1277. St. Louis Globe-Democrat (Missouri). 1934. Too much
beans. Aug. 21.
• Summary: “It is to be feared that Henry Ford, in
developing new uses for farm products, is doing a grave
injustice to the City of Boston. The Ford Company makes
20 automobile parts and all of its car-body enamel out of soy
beans, and now the Ford staff at the Chicago Exposition is
trying to prove that soy beans are excellent food for people...
“As a demonstration of the versatility of the soy bean,
the dinner was an unqualiﬁed success. But it is a terrible
blow to the Boston baked bean...
“But is Boston the only place that has reason to be
alarmed? Admitting that a bean which can take the place
of meat, cheese, coffee and dessert might be a great asset
if the nation’s supply of grain and live stock were further
reduced by drouth and crop limitation, what would happen
if production of these commodities were normal and soybean dinners were served in every household? Brazil’s coffee
industry would collapse. The hog and cattle market would
be demoralized. To prevent disaster to the farmers, the AAA
[Agricultural Adjustment Administration (USDA)] would
have to concentrate on limitation of soy-bean acreage. There
would be no demand for cheese. And if the automobile
manufacturer succeeded in developing synthetic milk from
soy beans, as he is trying to do, the dairy industry would be

in even greater peril.
“Mr. Ford should hesitate before he goes on with his
efforts to ﬁnd new uses for farm products.”
Note: This is the earliest document seen (Oct. 2016) that
mentions USDA’s Agricultural Adjustment Administration–
the ﬁrst major piece of New Deal agricultural legislation.
1278. Hale, William J. 1934. The farm chemurgic: Farmward
the star of destiny lights our way. Boston, Massachusetts:
The Stratford Co. 201 p. Oct. No index. 19 cm.
• Summary: This is the earliest document seen (Oct. 2017)
that contains the word “chemurgy” (pronounced KEM-urjee), or the word “chemurgical”–for Hale coined these terms
on page ii, where he states that chemurgy is derived from the
Greek terms for chemistry (the black art of Egypt) plus work
(ergon). Thus chemurgy “is that science concerned in the
working with and for chemical compounds. The farm is the
great chemurgical plant...”
Note 1. This is also the earliest document seen (Oct.
2017) with “chemurgic” (pronounced kuh-MUR-jik) in the
title.
The book, which became the manifesto for an
independent chemurgic movement and organization (the
Farm Chemurgic Council, formed in May 1935), begins
with a history of the rise of the industrial revolution. It
began with the mechanical revolution. “By the opening
of the 19th century a mighty revolution had come upon
western Europe. The direct cause of this upheaval was the
invention of the steam engine by James Watt in 1769 [in
England]. As precursors to this invention we note the rapid
strides in metallurgy...” Soon machines were pumping water
from mines and replacing hand labor in the textile mills of
England. In 1804 the locomotive was invented by Trevithick,
but it was not translated into a steam-powered train on tracks
until 1825 by Stephenson. The steamboat of Fulton, however
came into the picture as early as 1807 and the ﬁrst crossing
of the Atlantic was accomplished by the S.S. ‘Savannah’ as
early as 1819. Thus the mechanical revolution had struck” in
England. The great coal beds in the British Isles contributed
greatly to its progress. “The mechanical revolution
brought man up to a new and higher plane of living. The
great contribution of this revolution to mankind was the
inauguration of our Industrial Era. This dates from 1856 with
the invention of the Bessemer furnace for the production of
steel. From that day on mass production and the introduction
of replaceable units in manufacture have dominated all
industry.”
The chemical revolution, which started in 1850s, began
with the manufacture of synthetic dyes such as mauve (from
aniline), alizarin, and synthetic indigo. Earlier progress
had been blocked by the “lack of a visual conception of
the structure of the simplest types of organic chemical
compounds. At last in 1865 Kekulé put forth his concept
of the structural arrangement of the carbon atoms in the
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benzene ring. This was the key that unlocked the door to a
room of transcendent beauty in color and splendor.”
“The introduction of synthetic silk-like ﬁbre for natural
ﬁbre constituted the second great conquest by the organic
chemist. As early as 1889 in France we may record the ﬁrst
successful attempts in this direction by Count Hilaire de
Chardonnet. In 1905 Cross and Bevan in England introduced
the viscose type of artiﬁcial silk, commonly called rayon.
By 1910 at Markus Hook, New Jersey, our commercial
production of viscose silk was under way. By 1926 our
plants were producing 60,000,000 pounds of the world’s
then 200,000,000 pound output of artiﬁcial silk. In 1931 we
produced 144,000,000 pounds of the world’s 480,000,000
pound output. In 1933 we manufactured 208,000,000 pounds
of artiﬁcial silk made up of 76 per cent viscose silk, 17 per
cent acetate silk and 7 per cent other types. The world’s total
output in 1933 was 650,000,000 pounds. The basis of silklike ﬁbre is alpha-cellulose.”
Next came the production of synthetic plastics. By 1910
a small plant in New York was making Bakelite, a resin
capable of being molded to the desired form under heat.
Synthetic plastics began to replace amber, bone, and horn.
The most important date in the early chemical revolution
is 1913, the year that Haber-Bosch plant at Oppau, Germany,
began production of synthetic ammonia from hydrogen and
atmospheric nitrogen at the rate of about 7,000 tons annually.
This small plant [which produced explosives and fertilizer]
made World War I possible. Without it and its enlargements
there would have been no World War in 1914. By 1928
Germany’s production of ﬁxed nitrogen exceeded 400,000
tons per year which amount contains more ﬁxed nitrogen
than is to be found in the total annual export of sodium
nitrate from Chile... The Haber-Bosch process gives man
unlimited command of explosives and fertilizer. Through it
the naturally occurring nitrogenous fertilizers are rendered
entirely superﬂuous. This process opened up the air to
chemical exploitation.
Page 13: So the ﬁrst four major products of the chemical
revolution were dyes, artiﬁcial ﬁbre [artiﬁcial ﬁber],
synthetic plastics, and synthetic ammonia.
Note 2. This is the earliest English-language document
seen (Nov. 2017) that uses the term “artiﬁcial ﬁbre” (or
“artiﬁcial ﬁber”) to refer to spun soy protein ﬁber used like a
textile ﬁber.
Page 15: The ﬁrst stage in the chemical revolution was
World War I (1914-1918); the Germans led the world in
chemical technology. The second stage was the period of
recuperation (1919-23). The third stage was the period of
phantom prosperity (1924-28). The fourth stage was the
Great Depression (1929-32).
“As Abraham Lincoln is known for the emancipation
of the slave so shall Woodrow Wilson be known as the
emancipator of American science and industry” (p. 22).
We cannot omit mention of a ﬁghting crusader who was

“impressed with a vision of the might and limitless power
that lay within a chemical nation.” He battled “in order
that this nation might attain chemical independence. Upon
Francis P. Garvan fell the mantle of American Chemical
Leadership. It was he who sensed the subservience of our
nation to foreign scientiﬁc mastery; it was he who spread
before President Wilson the utter necessity of curbing foreign
domination over our enterprises...
“In the Act of November 4, 1918, Congress passed a law
authorizing the seizure of patents, trademarks, and the like
belonging to enemy countries. Following this came another
Act of Congress authorizing the President to dispose of
these patents to American citizens ‘at public auction, private
sale, or otherwise.’ Shortly thereafter an executive order
from the White House authorized the sale of these patents to
the Chemical Foundation over which the President himself
wisely designated that Francis P. Garvan be made president
to serve without pay and without ﬁnancial interest in the
chemical companies involved.
Since those early days, Mr. Garvan, with unswerving
purpose, has devoted his time and fortune to the
advancement of chemical and allied science and industry in
the United States” (p. 22-23).
Note 3. The Chemical Foundation became the key
source of early ﬁnancial support for the Farm Chemurgic
Council (of which Garvan was elected the ﬁrst president) and
the farm chemurgic movement.
Note 4. Although Henry Ford’s work with chemurgy,
and with plant-based synthetic ﬁbers and plastics is not
mentioned in this book (which was published before Ford’s
major work began), the book nevertheless gives a good
understanding of the background for Ford’s work.
Note 5. Soy is not mentioned in this book. None of
the following words appear: Glycine, legume, legumes,
soy, soya, soyabean, soyabeans. soybean, or soybeans.
Address: Midland, Michigan. Research Consultant, The Dow
Chemical Co.
1279. Horvath, A.A. 1934. The way to prosperity for the soybean grower. Paper presented at the Annual Meeting of the
American Soybean Association in Fayetteville, Arkansas, on
Aug. 24, 1934. 3 p.
• Summary: With soybeans selling for only $1.00 per bushel
last winter, it is evident that “the growing of soybeans is
not a paying proposition. The reason for such as situation
lies primarily in the fact that the oil milling industry mainly
removes as oil only one-seventh of the weight of the
soybeans and markets the remaining six-sevenths in the form
of meal, both products being in competition with vegetable
oils and meals of other origin, of which cotton-seed oil and
meal are in reality but by-products of the cotton industry.
“It is evident that in order to bring about an increase in
the price for the millions of bushels of soybeans crushed as
well as to create a demand for additional millions of bushels,
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it is necessary to convert the soybeans into products of
higher market value than the original soybean oil and meal,
and in this respect the soybean is an exceptionally promising
material. The diversity of industrial uses to which its several
derivatives are already put is little short of amazing. As yet,
however, we are only beginning to suspect the extent of
the potentialities which further scientiﬁc research may here
discover and which commercial development may transform
into actualities.”
One of the most promising products is “edible soya
ﬂour,” which is sold wholesale for 6 to 9 cents per pound. A
large market for this product can be readily provided by the
Federal Emergency Relief Administration as well as the state
and local relief organizations who have the responsible task
of providing for the millions of needy and unemployed and
their families. To quote the Washington Sunday Star of last
December 24th:
“When Mr. Wallace (Our present Secretary of
Agriculture) was a student at Ames State Agricultural School
of Iowa he was making a study of the soybean, and not
feeling satisﬁed with the laboratory experiments, he went
on a diet of soy beans for several weeks, recording his own
reactions and physical response to the food, with the result
that at the end of the time he felt satisﬁed that the beans
were an ample diet and also that he could live on 15 cents a
week.”
The author then discusses numerous industrial uses of
the soybean, as in paint, varnish, linoleum, and soap.
“Soybean oil is quite as effective for mixing with sand
to make foundry cores as linseed oil, and the Ford Motor
Company has used many thousands of gallons of it for this
purpose. The laboratories of the Ford Motor Company have
also worked out a process for producing from the oil a resin
which can be made into an enamel. Exhaustive tests seem
to prove this enamel [paint] superior to lacquer in every
respect, from the original gloss to its complete resistance to
deterioration. It costs less per gallon and saves tremendously
on labor. To match its qualities the chemists are working
on a better ﬁnish for fenders, employing soybean resin as a
coating and soybean oil as a carrier of pigment. One entire
class of cars was scheduled to carry this ﬁnish.
“The soybean is remarkable for possessing
another substance, closely related to the oil, namely the
phospholipoid Lecithin, whose only other commercial source
of supply is the egg yolk. In a general way lecithin seems to
act on fats as a protective colloid, and it tends to prevent the
separation of fractional constituents. In Europe the margarine
industry absorbs a considerable amount of this lipoid (in
Germany up to 500,000 pounds of soya lecithin a year).
Lecithin is also being used in the baking and confectionary
trades and as an antioxidant for shortening. Soya lecithin
has recently found application in the textile industry as a
very useful lubricant for both cotton and wool and in the
ﬁnishing of artiﬁcial silk. Soybean lecithin is also a suitable

ingredient in making emulsions for greasing chrome leather.
Recently it was found that by using soybean lecithin one is
able to obtain rubber in powder form by simply milling them
together.”
Note: Chrome leather is chrome-tanned leather used
largely in the manufacture of shoe uppers.
“Up to the present time all the soybean lecithin used
in this country was being imported from Germany and
Denmark since the domestic soya lecithin remains in the
soybean oil cake (or meal) after most of the oil has been
removed by pressure, and as such goes to feed our farm
stock. The establishment of a lecithin extraction plant in the
United States would provide an additional income of over
one dollar per bushel of soybeans.”
Finally the author encourages the American Soybean
Association to establish a “National Soybean Research
Institute.”
“Today there is also an urgent need for a ‘Soybean
Journal’ since all the information and material available is
at present either completely lost or scattered in fragments in
hundreds of publications under various titles.
“It seems highly desirable to promote the establishment
of numerous rural industries which could handle the
industrial utilization of the soybean in a highly efﬁcient
way. They could be owned by individuals as well as by
cooperative or other farm organizations.” Address: Agric.
Exp. Station, Newark, Delaware.
1280. Long, J.S.; Reynolds, J.B.; Napravnik, J. 1934. Studies
in the drying oils. XVIII. Speciﬁc heat and features of
heating drying oils. Industrial and Engineering Chemistry
26(8):864-68. Aug.
• Summary: “Drying oils are heated in kettles to produce
oils thickened or bodied to various extents for use in
paints, varnishes, enamels, coated fabrics, inks, and other
materials.”
“The speciﬁc heats of linseed oil, China wood oil,
and soy-bean oil have been determined over much of the
temperature range employed in heating them to make
industrial product.” Address: Lehigh Univ., Bethlehem,
Pennsylvania.
1281. Esch, Werner. 1934. Die technische Bedeutung der
Phosphatide bei der Herstellung plastischer Massen [The
technical importance of the phosphatides in the manufacture
of plastic masses]. Gummi-Zeitung 48(36):899-900. Sept. 7.
[Ger]
• Summary: This short article is in a section of the magazine
titled Celluloid und Plastische Massen (34 Jahrgang); it
mentions several patents: 505,033, 524,118, and 545,860.
Linseed oil is the main oil discussed. Address: PhD,
Trade chemist and rubber expert (Handels-Chemiker und
Kautschukfachmann), Hamburg 21, Germany.
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1282. Laucks, Irving Fink. Assignor to I.F. Laucks, Inc.
(Seattle, Washington). 1934. Cellulose unit. U.S. Patent
1,973,571. Sept. 11. 3 p. Application ﬁled 26 Sept. 1932. 1
drawing.
• Summary: It “has been discovered that viscose in itself
is an efﬁcient adhesive, when proteins are entirely absent
from the composition or present only in minor percentages.
the term ‘viscose’ may be deﬁned to include all cellulose
xanthogenates,” derived from such materials as cotton, wood
pulp, “seed coats as soya bean seed coats, straw, etc.” They
are generally treated with caustic soda and carbon bisulphide.
Address: Seattle, Washington.
1283. Chemical Trade Journal and Chemical Engineer
(London). 1934. A British soya-bean crop. 95(2,470):201.
Sept. 21.
• Summary: In England this year [1934] a crop of 20 acres
of soybeans is being harvested on Mr. Henry Ford’s 2,000acre estate at Boreham near Chelmsford. This is the largest
successful soybean experiment that has been made in
England and promises a very satisfactory yield. It is reported
that soya bean oil is used at Ford’s works in the United States
to make a plastic of secret composition.
Note: Soya bean protein, not oil, is used by Ford to
make plastics in the USA.
1284. New Outlook. 1934. The schoolmaster of Dearborn.
164:56, 59, 61-63. Sept.
• Summary: A detailed report on the author’s visit to the
many vast Ford Motor Co. exhibits at the 1934 Chicago
World’s Fair and the lessons it has to teach. In 1893 Henry
Ford built his ﬁrst automobile. “Fifteen years ago Henry
Ford said that the history of our public school textbooks is
‘the bunk.’ [Note: “History is more or less bunk,” said Ford
on 25 May 1916 in an interview with Charles Wheeler for
the Chicago Tribune]. He has long displayed an impatience
bordering on contempt for the methods of our popular
educational system.
“Therefore it become a matter of moment when, as the
largest individual exhibitor at the 1934 World’s Fair, Mr.
Ford assumes the role of schoolmaster in history and does so
on a scale so vast that his pupils number millions and include
even the wife of the President of the United States. Mr. Ford
went into the World’s Fair avowedly to educate.”
On the lofty circular walls of the Ford Concourse are
many aphorisms, below which no signature appears and for
which none is needed–such as “If we had more justice, there
would be less need of charity.” Flanking these are “photomurals of an astounding size and technical perfection... In all
eighteen quotations from Mr. Ford’s writings are presented.
They emphasize the inter-dependence of farm and shop and
his creed of low prices and high wages–’The farm and the
shop each needs what the other produces’; ‘High wages and
best materials, the only road to low prices’; ‘With one foot

on the land and one in industry America is safe.”
In the Century Room he portrays the history of
mechanical development from 1830 to date. Soybeans play
an important part in the Ford Exposition. “One may hear
instructive lectures in Mr. Ford’s big white building on... the
cultivation of soy beans.”
“An unpainted weatherbeaten barn of wood sits in
Mr. Ford’s backyard at Chicago in striking contrast with
his huge exposition building in its modernistic dress. The
little wooden structure bears a homely board sign: ‘Barn
from the farm of William Ford, father of Henry Ford. Built
1863. Brought here to demonstrate the possibility of a closer
relationship between agriculture and industry.’
“As a young man Henry Ford pitched hay in this barn...
Mr. Ford explains the presence of the barn this way:... ‘Our
experiments to date have shown that from soybeans grown
in our own farms we can extract oil, which we use in the
enamel on our cars. From the residue, after the oil is taken
out, we have found we can make steering wheels, timing
gears and other parts. The old barn shows how it can be done
with machinery which most any farmer can rig up at home
from odds and ends. It proves beyond dispute that materials
that can be used in making cars can be grown on farms, thus
saving our mines and forests...’
“Ford’s ﬁrst experiments to bring the farm and industry
closer together were made in a laboratory in connection with
the Edison Institute, at Dearborn, in 1930...
“It was not until December, 1931, after a long series of
experiments with the soybean that Mr. Ford and his chemists
felt they, at last, were approaching solution of the problem of
ﬁnding a basic farm material from which the ordinary farmer
could develop a commercially proﬁtable product.
“Centuries of use of the soybean by man have proven
three facts: 1–Cultivation of the plant builds up the soil by
bringing nitrogen to it, rather than deteriorating the soil
as many crops do; 2–The soybean can be used as a highly
nutritious food by man and beast; and, 3–It contains oil and
other products which are coming to have a commercial and
industrial value.
“There is no need, as Mr. Ford sees it, to exhaust the
mines and forests if the material required can be grown on
the farm; and, in addition, the growing of the material on the
farm will give to the farmer, when markets are developed,
another source of cash.”
1285. Oil and Soap. 1934. The world’s fair and the Oil and
Soap Chemists. 11(9):194-95. Sept.
• Summary: “In the scientiﬁc exhibits of the World’s Fair
of 1934 the soy bean, as a source of basic materials, is
occupying a prominent place because of the bean’s variety
of economic appeals. Three exhibits in which soy beans are
shown as an oil source susceptible of great development are
those of the Ford Motor Company, the University of Illinois
and the Sherwin-Williams Company. In the latter soy bean
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oil appears as a paint base with some limitations.
“Dealing with the soy bean as an agricultural product
the University of Illinois exhibit in the Food and Agricultural
Building shows the possibilities of this plant as a proﬁtable
crop. In the past year, 4,350,000 bushels were produced in
the state...
“The University exhibit includes samples of jars of
various grades of soy oil which may be used in hard and
liquid soaps. There are also exhibits of varieties of soy beans
and of soy bean ﬂours and bakery goods made from them.
“Henry Ford has been a consistent advocate of soy beans
as a farm crop as part of his program for the industrialized
farm, in which the farmer will have a variety of ways of
turning his crop into money. In the Ford exhibit at the Fair
the Ford ‘Industrialized Barn’ is surrounded on two sides by
plots in which soy beans are growing as demonstration of the
vigor and productiveness of the plants.
“The barn is the original Ford homestead barn built in
1863 near what is now the city of Dearborn, Michigan. The
building was taken up and transported to the Fair, partly for
its sentimental interest and partly as a demonstration of how
a farmer may transpose his old home barn into an industrial
unit. A soy bean processing plant is built around the interior
of the barn, the engine being outside.
“Units of the oil extractor are of simple design and made
chieﬂy of standard piping and sheet metal that any mechanic
could put together. The crushing rolls and a few accessories
are the only parts that need be purchased.
“Oil extraction operation in this plant is by solvent. The
beans are taken from storage in dry sheds, tempered to 12
per cent moisture content, then gravity fed to a series of ﬁve
rolls between which they are progressively reduced to ﬂakes
of minimum thinness. The ﬂaked beans are then passed by
conveyor through a counter current of solvent, gasoline
being used in the exhibit. The gasoline is distilled out of the
solvent-oil solution and re-used. Flakes come through the
process reduced to 2 per cent oil. The solvent is steamed out
of the ﬂakes, they are dried and ready for further conversion
into food or industrial products. A paper concerning soy bean
oil extraction is scheduled for the morning of Oct. 11 of the
A.O.C.S. [American Oil Chemists’ Society] meeting.
“A soy food exhibit in the Ford barn shows soy ﬂours,
cheese, milk, butter, sprouts, salad dressing and various
bakery goods. Dinners have been served at the Ford exhibit
at which a number of guests have sat down to meals of which
the entire menu was contrived from soy beans in various
disguises. Plastic uses of the soy bean also are shown. Light
switch assemblies are molded in a demonstration operation.
Gear shift knobs and other small parts are exhibited. The
entire exhibit is a forceful educational effort in which Henry
Ford’s campaign to urge the raising of crops that will provide
the farmer winter employment as manufacturer is centered
on the soy bean.”
A photo at the bottom of p. 195 bears the caption: “This

crude barn, originally built 71 years ago on the farm of
Henry Ford’s father at Dearborn demonstrates to the World’s
Fair visitors what has been called ‘Henry Ford’s solution to
the Farm Problem.”
1286. Sweinhart, James. 1934. The industrialized American
barn: A glimpse of the farm of the future. Dearborn,
Michigan: Ford Motor Co. 18 p. Undated.
• Summary: The “industrialized American barn” nestles
in the shadow of the great Ford Exhibition Building at the
Century of Progress Exposition in Chicago. Ford’s ﬁrst
experiments to bring the farm and industry together were
made in a laboratory in connection with the Edison Institute,
at Dearborn, in 1930. It was not until December, 1931, that,
after a long series of experiments with the soybean, Ford
and his chemists felt they were approaching a solution to
the problem of ﬁnding a basic farm material from which the
farmer could develop a commercially proﬁtable product.
Ford’s “interest in and cultivation of the soybean as a
part of his efforts to bring prosperity to the American farmer
will undoubtedly prove a great stimulus to the growth of the
soybean... Last year Mr. Ford had more than 7,400 acres*
planted in soybeans, on his huge farms in Lenawee County,
Michigan, yielding approximately 100,000 bushels. During
1932 and 1933 he expended approximately $1,225,000 on
his soybean experiments and his work along this line is
continuing today and represents one of his closest personal
interests.” Ford’s purpose “in exhibiting his ‘industrialized
barn’ is to show the millions of American farmers
attending the Exposition how simply the initial process of
manufacturing soybean products can be done right on the
farm, at home... There are many barns in the United States,
now standing abandoned, that could easily be converted into
factories such as is shown at the Exposition.
“The machinery is simple and easily installed. It can
be obtained almost anywhere, at small cost. Much of it
is standard piping... The rollers ﬂatten the beans into thin
ﬂakes and they then pass into the extractor.” A pipe is ﬁxed
at a 10-degree angle to the ﬂoor and “ﬁlled with a solvent,
which is generally a high-test gasoline or naphtha.” “When
the machinery is in operation there are about 100 gallons
of solvent in the system, ﬂowing continuously in a closed
circuit.” There is very small ﬁre hazard. The only items that
have to be purchased, aside from the few pipe ﬁttings and
other accessories needed, are the crushing rolls.
Photos show: (1) An exterior view of the barn with
smokestack, the words “Ford Industrial Barn” written in
large letters over the door. (2) Henry Ford hunkering down
to inspect a patch of soybeans; his left hand is touching
the plants and his right hand holds his straw hat. (3) Two
round gear shift knobs made of soy bean plastic. (4) A
ﬁeld with a “bumper crop” of soy beans. (5) The “interior
of the industrialized barn at the Ford Exposition.” (6) The
“Soybean Experimental Station at Greenﬁeld Village”

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 547
(ﬁelds of soybeans are growing in front of the Chemical
Laboratory). (7) The light switch assembly, horn button, and
coil case, each made of soy bean plastic.
Concerning the history of the soybean, p. 7 states: “How
far back man began to cultivate the [soy bean] plant no one
knows–one authority estimates 25,000 years. Certainly it
was cultivated and highly valued as a food as a food in China
and Japan for centuries before written records were kept.
One of the earliest instances of its being mentioned is in a
Chinese remedy book, or materia medica, written by the
Emperor Shen Nung in 2838 years before Christ... It was
a New England clipper ship, back from trading along the
China coast, that, in 1804, ﬁrst brought soybean plants to the
United States...”
Note 1. This is the earliest document seen (Sept. 2003)
which estimates that the soybean was ﬁrst cultivated 25,000
years ago.
Note 2. This is the earliest document seen (Nov. 2017)
that uses the term “clipper ship” in connection with the
introduction of the soybeans to the United States.
Note 3. * This undated booklet may have been ﬁrst
published as early as 1933, since (1) in 1932 Ford planted
8,200 acres of soybeans, and (2) he was thinking along these
lines with his Ford Exposition of Progress in Detroit and
New York in 1933, where he was showing how agricultural
raw materials were transformed into auto parts. It was
deﬁnitely published by 1934, since it was widely distributed
at the Ford Exposition of the Chicago World’s Fair which
opened in the summer of 1934 and which featured the
Industrialized American barn which was viewed by millions
of attendees. Address: Michigan.
1287. Cone, Charles N.; Galber, Harry. Assignors to I.F.
Laucks, Inc. (Seattle, Washington). 1934. Method of making
an adhesive and the product thereof. U.S. Patent 1,976,435.
Oct. 9. 3 p. Application ﬁled 29 Dec. 1930.
• Summary: A typical formula involves equal parts soya
bean ﬂour and blood albumin. with caustic soda and
formaldehyde.
Note: Soy is mentioned 9 times in this patent, as “soya
beans” and “soya bean ﬂour.” Address: Seattle, Washington.
1288. Cone, Charles N. Assignor to I.F. Laucks, Inc. (Seattle,
Washington). 1934. Adhesive and process of making same.
U.S. Patent 1,976,436. Oct. 9. 6 p. Application ﬁled 6 Nov.
1931.
• Summary: Mostly about blood glues.
“My invention relates to the process of making a
laminated construction unit, the laminated product of said
process, the process of making the adhesive for such unit and
the adhesive product of said last process.
“More particularly, my invention relates to a new
laminated construction unit characterized by its exceedingly
high water and weather resisting properties, and by its being

cold pressed for the initial setting of the glue binder for the
plies and then its being heated without pressure to increase
the water resistance; and my invention relates to the process
of treating blood to serve as the glue base for the binder of
the plies of such unit and to the blood glue composition as a
whole.”
Note: Soy is mentioned 9 times in this patent in the
forms “soya bean,” “soya bean protein” and “soya bean
ﬂour.” Address: Seattle, Washington.
1289. Peterson, Russell G. Assignor to George H. Osgood
(Tacoma, Washington). 1934. Vegetable protein glue. U.S.
Patent 1,977,404. Oct. 16. 1 p. Application ﬁled 29 July
1931.
• Summary: “The art of making glues from vegetable
ﬂours” such as soya bean ﬂour, is well known. “I have found
that such glues can be made more highly water resistant if
they are formed with a water-soluble product of cellulose,
namely viscose, and that they do not require the skillful
attention of an expert in their preparation.” Address: Tacoma,
Washington.
1290. Inaba, T.; Kitagawa, K.; Sato, M. 1934. Studies on
soy-lecithin. IV. Emulsifying action for oil-water mixture.
V. Properties of lecithin soap solution. J. of the Society of
Chemical Industry, Japan 37(10):595B. Oct. Supplemental
binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: With increasing concentration, the viscosity
of lecithin solution increases and the drop volume against
soya-bean oil falls. Lecithin added to sodium soap solution
increases surface tension, foam number, stability, and gold
number; it lowers the turbidity and clearing temperature by
3-5ºC. The drop number against kerosene passes through
a maximum at 0.25% lecithin. Address: Dep. of Organic
Chemistry, Central Lab., South Manchuria Railway Co.
1291. McKown, Dallas. 1934. Saga of the soy: When
scientists and farmers get together, even beans can join the
wonders of the world. Country Home. Oct. p. 10-11, 32-36.
• Summary: From December 1933 until December 1939 Dr.
A.A. Horvath was employed at the Agricultural Experiment
Station of the School of Agriculture, University of Delaware,
in Newark, New Jersey. There he was head of the chemistry
department. This article, in which a friendly soybean farmer
tells the author how Dr. Horvath arrived in town to begin
his work at the experiment station, gives a good sense of Dr.
Horvath’s dedication to the soybean.
“He came to town last fall to take over his new job at the
station. Soon as he’d rented a house and washed up he went
down to the business men’s clubs and asked if they wanted
a speech on soy beans. Don’t know if they did or not but
he gave the speech anyhow. And at the luncheon where he
talked he fed ‘em rolls and doughnuts made from soy-bean
ﬂour.”
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“Next he went down to see Mrs. Fader, who runs the
bakery in town. Talked her into making up some soy-bean
bread. Told her where to order her ﬂour, and when it came he
went down with a recipe and a pair of good strong arms and
helped her mix the ﬁrst batch of dough.”
“Trouble was, nobody in town had ever heard of soybean ﬂour bread, although all us farmers around here have
been growing the crop for years. So he had to be Mrs.
Fader’s salesman and spread the word around. He was pretty
good. She sold her ﬁrst dozen loaves in a couple of days.
Saw her the other afternoon and she says before closing up
time Saturday nights she’s sold over a hundred loaves in the
week, right there in that little town.”
“Next he pestered the grocery store into stocking up on
soy-bean salad oil and cooking oil. He talked the arm off our
hardware man and got him to put some soy-bean oil paint
on his shelves. Won’t quit, I guess, until every store in town
sells soy beans in one form or another.”
Dr. Horvath told the author directly: “In China 15 years
ago I went soy-bean a hundred per cent.” He explained that
the enamel [paint] on his black Ford car was made of soy
bean oil. The horn button and the gear-shift knob were made
from soy-bean meal [plastic]. And the castings in his car
were poured into molds of sand mixed with soy bean oil.
The author adds: “My head started to go around. This made
alchemy appear pale and weak.”
Dr. Horvath continues: “It’s a good thing for American
farmers that Henry Ford is interested in the soy bean. He
grows 10,000 acres a year and does most of the research here
on the industrial uses of the oil and meal. He has a theory,
you know, that a good share of a ﬁnished automobile can
come off the farm. He has one laboratory where chemists are
working with nothing but soy beans.
“In Peking the Chinese Government has a great central
laboratory where they research the soy. The Soviets have a
research institute for the same purpose in Moscow. But we
have none in the United States.”
1292. Oil, Paint, and Drug Reporter. 1934. Glidden
Company to make soya bean oil and meal. 126(23):52. Nov.
19.
• Summary: “The Glidden Company, Cleveland [Ohio],
manufacturer of paints, has completed the erection of a plant
in Chicago for the extraction of soya bean oil from soya
beans. The plant will be run under the name of the Glidden
Company, Soya Products Division.
“The plant will be operated under German patents and
is a process for the solvent extraction of the oil. That process
will produce a superior grade of soya bean oil and a soya
bean meal of very high protein content. The soya bean meal
will be especially treated, and from this meal will be made
a product known as ‘Alphaprotein’ [later named Alpha
Protein], which is of importance to the paper industry [for
use as a coating/sizing].

“In connection with the soya bean oil extraction plant,
the company is also erecting a plant for the separation of
lecithin from crude soya bean oil... The lecithin will be
manufactured and reﬁned under patents owned by the HansaMuehle Company of Hamburg [Germany]. The product will
be marketed under patents owned by the American Lecithin
Corporation of the United States.”
Note 1. This is the earliest English-language document
seen (Dec. 2015) that contains the term “Alphaprotein” (or
“Alphaproteins”).
Note 2. This is the earliest English-language document
seen (April 2016) that mentions Glidden in connection with
lecithin or with soy lecithin.
1293. Berthelot, Albert; Amoureux, G.; Deinse, F. van. 1934.
Sur les avantages de la peptone pepsique de tourteau de Soya
pour la préparation des millieux de culture [Advantages of a
peptone prepared by peptic digestion of soybean press cake
in the preparation of culture media]. Bulletin de la Societe de
Chimie Biologique (Paris) 16(9):1565-67. Nov. (Chem. Abst.
29:1446). [2 ref. Fre]
• Summary: Soybean cake (le tourteau de Soya) works as
well as peanut cake for this application. Address: Institut
Pasteur.
1294. Detroit Club. 1934. The drying qualities of soybean
oil. Scientiﬁc Section, National Paint, Varnish and Lacquer
Association, Inc. No. 471. p. 321-28. Nov. [13 ref]
• Summary: The introduction period, as shown by changes
in viscosity during oxidation, of soya bean oil was reduced
from 200 hours to approximately 20 hours by agitating it
in an aqueous solution containing 3% sodium dichromate
and 1% sulfuric acid for 24-48 hours, ﬁltering through
fuller’s earth, and washing with dilute sodium hydroxide
and water. A similar reduction is obtained by treatment
with aqueous potassium permanganate-hydrochloric acid
solution. Bleaching powder and hydrogen peroxide were
less active, while carbon black and fuller’s earth were
ineffective, although the oil was bleached. The antioxidant
is therefore not contained in the coloring matter, nor does it
appear to be in the unsaponiﬁable portion. Reﬁning the oil
probably destroys the antioxidant, since alkali- and acidreﬁned samples also showed accelerated drying. Address:
Washington, DC.
1295. Takei, Toshio; Tomiyama, Shin-ichi. 1934. On the
composition of Tamari soy oil. J. of the Society of Chemical
Industry, Japan 37(11):650B. Nov. Supplemental binding to
Kogyo Kagaku Zasshi. [Eng]
• Summary: “Tamari soy oil is obtained as a by-product of
Tamari soy [sauce] brewing. The oil is found ﬂoating on the
surface of Tamari soy after pressing. Tamari soy is a sort of
soy which is made from soy bean only. A large quantity of
tamari soy is brewed in the prefectures of Aichi, Gifu, Miye
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[Mie], Shizuoka and Nagano. Tamari soy oil resembles soy
oil in colour and in odour, yet these oils differ considerably
from each other in viscosity. On account of its dark colour
and strong odour Tamari soy oil is estimated at a low price.”
A sample, consisting of glycerides, ethyl esters of fatty
acids, and free fatty acids (50%) yielded approximately
2.13% crude glycerin and 2.46% ethanol, and had (values
for ordinary soy oil in parentheses) acid value 105.9 (41.9),
saponiﬁcation value 185.6 (186.3), iodine value 149.4
(102.1), refractive index at 20ºC 1.4749 (1.4630), density at
15ºC 0.9172 (0.8926), ﬂash point 218ºC (76.5ºC), Redwood
viscosity (50 cc at 20ºC) 5 feet 57 inches (1 foot 17.6
inches).
Note 1. This is the earliest English-language document
seen (Jan. 2000) with the term “soy oil” in the title. However
it refers to the dark oil that rises to the surface during soy
sauce fermentation, rather than to the clear vegetable oil to
which it refers today.
Note 2. This is the earliest English-language document
seen (March 2012) that uses the term “tamari soy” to refer to
tamari soy sauce. Address: Lion Soap Co., Ltd.
1296. Davidson, Glenn; Cone, Charles N.; Laucks, Irving
F.; Banks, Harry P. Assignors to I.F. Laucks, Inc. (Seattle,
Washington). 1934. Method of making an adhesive and
the product thereof. U.S. Patent 1,985,631. Dec. 25. 5 p.
Application ﬁled 18 July 1931.
• Summary: “Our invention relates to the method of making
an adhesive and to the product thereof. More particularly, our
invention will be described in connection with the problems
arising in the art of making veneer panels, but it is to be
understood that it is not to be restricted to any such speciﬁc
application, but is co-extensive in all ﬁelds where like
problems and conditions obtain.
“In general, it may be stated that at the present time
there are two processes of making veneer panels.
“First–The pieces or plies of wood are dried down to
a low moisture content, varying from one to ﬁve percent.
They are then passed through an adhesive spreader, i.e.,
rolls, which coat either one or both sides of the pieces or
plies of wood, as may be required. The various plies are then
assembled in a pile or rack in the proper order, depending
on the character of the veneer panel being manufactured, it
being understood that these may be either panels composed
of an odd number of plies, three, ﬁve, seven, etc., in which
case the outer faces of the panels of course receive no glue,
and in this case panels and ﬁbres of the adjacent plies are
disposed at right angles to each other; or they may be veneer
panels composed of several plies, the plies being parallel
in the adjacent plies, such as in the case of so-called door
stiles and rails, or they may be glued on the edges, or in
other ways. It should be understood that by ‘plies’ we do not
mean necessarily very thin pieces, as in veneer manufacture,
because, in the case of door stiles and rails, the center ply

is of some considerable thickness. When the rack or pile of
veneer panels thus assembled has been built up to the proper
number of pieces contained therein, it is then transferred to a
press and a suitable pressure is applied. This pressure varies
ordinarily from ﬁfty to two hundred pounds per square inch,
although pressures outside of this range may be employed
for certain particular objects. After the pressure is applied,
the pressed rack or pile is then held tightly by clamps, and
set aside for a period of time for the setting of the glue to
take place. This period ordinarily must be from ﬁve to ten
hours, depending upon conditions in the plant, but it may
of course be as short a time as the glue requires to obtain
its set, and it may be as long a time as may be desired after
this. It is however, necessary to keep this pressure on the
racks until the glue has received its set. After this, the racks
are disassembled and the pieces may then be sawed to
dimension, and the surfaces planed or sanded or ﬁnished in
any desired fashion. In this process, the glue is spread in a
syrupy condition.
“Second–Another process for making the veneer panel
is used with certain types of woods which have a very high
moisture content and other peculiarities which make them
difﬁcult to handle by the foregoing process...”
Note: Soy is mentioned 16 times in this patent, as “soya
beans” and “soya bean ﬂour.” Address: Seattle, Washington.
1297. Timberman (The). 1934. Hot press plywood
manufacture. Dec. p. 52, 54.
• Summary: “Today, in the United States, one of the major
achievements has been the development of highly waterresistant glues, principally of the casein type... Of the total
output of plywood in the United States more than 90 per cent
is made by the cold press method. In Europe the reverse is
true, with approximately 95 per cent manufactured by the hot
press method.”
Since 1929 Merritt Engineering and Sales of Lockport,
New York, has worked with I.F. Laucks, Inc. of Seattle,
Washington, to develop a new dry glue process. They have
now perfected and started to market a quick-acting resin that
works by the impregnation method and a new quick-acting
low-cost hot plate press.
1298. USDA Division of Forage Crops & Diseases. 1934.
Firms using soybeans in manufacture of industrial products
(Leaﬂet). Washington, DC. Dec. *
1299. Borushko, M. 1934. [Soya-bean oil in the paint and
varnish industry]. Ofﬁcial Digest [Federation of Paint and
Varnish Production Clubs] No. 137. p. 184-90. *
• Summary: Part or even the whole of the drying oil of
paints, enamels, and varnishes may be replaced by raw or,
better, blown or heat-treated soya-bean oil with beneﬁcial
results.
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1300. de Sermoise, C. 1934. [The use of certain fuels in
diesel motors]. Revue des Combustibles Liquides 12:100-04.
(Chem. Abst. 28:4861). [Fre]*
1301. D’Yachenko, P.F. 1934. [Methods for removal of oil
from soybeans in the manufacture of vegetable casein].
Masloboino-Zhirovoe Delo (Oil and Fat Industry) 10(2):3638; 10(3):39-41. (Chem. Abst. 29:8377). [Rus]*
• Summary: A review of the literature.
1302. Flint, W.P.; Chandler, S.C.; McGovran, E.R.; Farrar,
M.D. 1934. Progress in control of codling moth in 1934.
Transactions of the Illinois State Horticultural Society
68:153-76.
• Summary: About soy bean oil used as a substitute for
lead arsenate in insect sprays, but not about an insect pest
of soybeans. Address: State Natural History Survey, Illinois
Agric. Exp. Station, Urbana, Illinois.
1303. Minatoya, S.; Kurahashi, N. 1934. [Pulverization of
rubber by the use of soybean lecithin, and applications of
the products therefrom]. Nippon Gomu Kyokaishi (J. of the
Society of Rubber Industry of Japan) 7:272-77. [Jap; eng]*
• Summary: Crude soybean lecithin accelerated the
vulcanization of rubber in the presence of zinc oxide and
sulfur. Milling of rubber with soybean lecithin gave particles
which adhered in a sponge-cake form. Applications of this
material are discussed.
1304. Dominion Bureau of Statistics, Ottawa, Canada. 1934.
Imports into Canada for consumption, years ended 31 March
1929 to 1933. Trade of Canada. Fiscal year ended March 31,
1933.
• Summary: Under Imports–Sauces–Soy, Soya (Table 36,
p. 285), statistics are given from 1929-1932 for gallons and
dollar value from United Kingdom, Hong Kong, China,
Japan, Syria, United States. Japan was the leading supplier
for all four years. In 1929, the peak year, 104,606 gallons
were imported worth $45,359. The leading supplier by far
was the Japan (67,541 gallons), followed by Hong Kong
(33,396 gallons). No statistics are given for soy sauce
imports from Syria for 1929, 1930, 1931, or 1932. However,
for total imports and for general tariff, under montant, a
ﬁgure of 132 gallons is given for Syria.
Imports of peanut oil and soya bean oil [grouped
together as one, so we cannot tell how much was soya bean
oil] (p. 300). The United Kingdom was the leading supplier
for all four years. In 1931, the peak year, 197,753 gallons
were imported worth $129,581. The leading supplier by far
was the United Kingdom (118,480 gallons), followed by
China (38,941 gallons).
Imports of soya beans, soya bean cake and soya bean
meal, for use exclusively in the manufacture of cattle food
and of fertilizers (p. 338, in cwt = hundredweights; 1 cwt =

112 lbs). China was the leading supplier for all four years.
In 1933, the peak year, 46,129 cwt were imported worth
$57,097. The leading supplier was China (25,491 cwt),
followed by the United States (15,899 cwt).
Imports of peanut oil and soya bean oil for the
manufacture of soap, and peanut oil for canning ﬁsh
[grouped together as one, so we cannot tell how much was
soya bean oil] (p. 342). The United States was the leading
supplier for all four years. In 1929, the peak year, 941,072
gallons were imported worth $652,323. The leading supplier
by far was the United States (743,866 gallons), followed by
the UK (100,590 gallons) and China (96,616).
Note: This is the earliest document seen (Dec. 2007)
concerning soybean products (soy sauce) in Syria. This
document contains the earliest date seen for soybean
products in Syria (1932); soybeans as such had not yet been
reported by that date. Address: Ottawa, Canada.
1305. Embody, G.C.; Sadler, W.O. 1934. Propagating
Daphnia and other small forage organisms intensively in
small ponds. Transactions of the American Fisheries Society
64:205-10. See p. 207-09.
• Summary: Soybean meal was used in raising Daphnia,
which are fed to bass. “The dried sheep manure used with
either acid phosphate or soy bean meal produced average
cultures consistently” (p. 207).
“Peak cultures seem to require 30 to 50 per cent more
cotton seed meal than soy bean meal and the culture period is
somewhat longer with the former” (p. 209).
Note: Daphnia is a genus of small, planktonic
crustaceans, 1-5 millimetres in length; they are commonly
called “water ﬂeas” because they appear to hop like ﬂeas.
Address: 1. Cornell Univ., Ithaca, New York; 2. Mississippi
College, Clinton, Mississippi.
1306. Inahara, K. ed. 1934. Japan Year Book. Tokyo: The
Foreign Affairs Association of Japan. 29 + 1356 p. See p.
1083, 1168, 1172.
• Summary: Page 454: “Leguminous plants:... During
the past decade area has been pursuing a slow, downward
movement, while a sharp reduction was experienced by
production. More than 72% of the total area and 67% of the
total production were occupied by soy-beans and red beans.”
Soy-beans were planted on 341,752 ha which produced
4,351,806 hectoliters worth 31,724,890 yen.
Red [azuki] beans were planted on 119,101 ha which
produced 1,002,988 hectoliters worth 9,752,490 yen.
Page 1083: The section on Chosen [Korean] agriculture
[Korea is a Japanese colony] states that rice and barley
plus wheat are the two most important crops. “Third in
importance comes the soy bean. In earlier times it was far
from being an important produce owing to ignorance on the
part of Korean farmers of the proper method of preparation,
such as drying and assorting. It is now, however, in high
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esteem on the Japanese market where there is a demand for
it not only as food, but for chemical industrial purposes, and
thus the amount exported to Japan is yearly on the increase.
In 1930 the total area under cultivation was 803,000 cho and
the amount produced reached 4,410,000 koku, which was
an increase of more than six times, compared with the year
1910.
“Millet is for most Koreans what rice is for the Japanese
people. They depend more upon it than upon rice on account
of its cheapness in price. The Korean farmers sell their rice,
but use their millet crops for their daily diet,...” Note: Do
they voluntarily sell their rice?
Page 1168: The section on Manchoutikuo [sic]
agriculture states that the great majority of exports go to
Japan, with China a close second. The principal export
commodities include soy beans (worth 143.899 million
Haikwan taels in 1932; #1 in value), bean cakes (66.311
million HT; #2 in value), and soy bean oil (24.511 million
HT; #4 in value after coal).
Page 1172: A large table shows “Export of agricultural
crops, 1929-1931” from Manchuria. For each is given the
quantity in piculs (1 picul = 133.33 lb) and value in yen. For
soya beans:
46.012 million piculs in 1929
33,536 million piculs in 1930
46.897 million piculs in 1931
The ﬁrst section below this table states: “Soy beans:
Manchoutikuo produces about three-ﬁfths of the total
production of soy beans in the world. The beans contain
about 10 per cent. of oil, and the cake which is obtained in
pressing the beans is exported as fertilizers. The latest ﬁgure
for production of soy beans in Manchoutikuo was 4,430,000
tons and its total plantation area 3,878,000 hectares. The
average crop [yield] per hectare was 1,122 kg.
Kaoliang comes next in importance after soy beans. “It
serves as the diet of the people. Its production is 3,722,000
tons a year...”
1307. Kingsbury, Oliver R. 1934. The new bass hatchery
at South Otselic, New York, and its ﬁrst year’s operations.
Transactions of the American Fisheries Society 64:132-42.
• Summary: Soybean meal was used in raising Daphnia,
which are fed to bass. Note: Daphnia are small, planktonic
crustaceans, between 0.2 and 5 mm in length. Daphnia are
members of the order Cladocera, and are one of the several
small aquatic crustaceans commonly called water ﬂeas.
For each 15 cubic feet of bass rearing space, one cubic
foot of Daphnia propagating space was allotted.
During the 1933 season, three different fertilizers were
used in the Daphnia ponds: (1) cow manure, (2) sheep
manure with acid phosphate, and (3) soybean meal. “The
soybean meal cultures were the easiest to produce, since less
labor was involved.” Table 1, “Daphnia cultures,” shows the
total amount of each fertilizer used, the period in days, and

the total cost. Soybean meal was by far the least expensive.
Address: Foreman, South Otselic Bass Hatchery, New York
Conservation Dep.
1308. McGuire, Ray F. 1934. Soybean values. Cedar Rapids,
Iowa: Soybean Production Advisory Board. 15 p. [24 ref]
• Summary: Contents: Values as farm crop. Commercial
possibilities. Valuable human food. Modern method of
producing oil and oil meal. Utilization of soybean oil.
Utilization of soybean oil meal. Soybean ﬂour. Imports,
exports and the tariff. Marketing soybeans, oil and meal.
Potential markets. Production last year (in the United States).
Graphs show the domestic production of soybean oil, 19271932, and the increasing seed production in Iowa 1924-1933.
A map shows the principal soybean producing counties in
Iowa. Address: Iowa.
1309. Mukai, Seizo. 1934. Manshû daizu oyobi sono seihin
[The soybean of Manchuria and its products]. Tokyo:
Iwamatsudo Shoten. xvii + 340 p. Illust. 28 cm. [Jap]
• Summary: Contents: Preface. Part I: Introduction. The
position of soybeans in the world and in Manchuria.
Soybeans in Manchuria and Japan.
Part II: Soybeans: Outline, varieties, cultivation,
character, quality and appraisal, usage of soybeans,
packaging and shipping, demand of the production and
foreign trade (Manchuria, Japan, Korea, Taiwan, China,
South Paciﬁc Ocean, Europe and USA), the custom of
selling and buying.
Part III: Soybean cake/meal and soybean oil. Outline,
varieties, method of production, quality and appraisal, usage
(Cake: Fertilizer, fodder, raw material for foods, for drugs,
and for the chemical industry. Table of soybean cake usage.
Oil: Table of soybean oil use), packaging and shipping (pulp
and oil), production, consumption, and trade (supply and
demand in Manchuria, Japan, Korea, Taiwan, China, South
Paciﬁc and India, Europe and USA), the custom of selling
and buying.
Part IV: Remarks. Bibliography.
Appendix: Table of equivalents in Manchuria, money
system, rate of exchanging money, about the money the
Central bank makes in Manchuria, money exchange, amount
of exporting, soybean and soybean cake/meal related
exchange rate table, important Japanese & Manchurian
market weight and volume exchange rates, general or
Manchurian abbreviation of words.
Photos, charts & graphs: 21 such items are described.
Address: Manchuria.
1310. Myers, John Bernard. 1934. Production of a plastic
material from the unseparated proteids of soybean meal. BSc
thesis, Iowa State College. 28 leaves. 29 cm. *
• Summary: Myers produced fair-quality plastics by
plasticizing soybean meal with caustic soda and hardening
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with formaldehyde, paraformaldehyde, and furfural.
These plastics absorbed water readily. Address: Chemical
Engineering Lab., Iowa State College, Ames, Iowa.
1311. Softley, Howard. 1934. Hard soap from soy bean oil.
BSc thesis, Iowa State College. *
Address: Iowa State College, Ames, Iowa.
1312. Takahashi, Eiji; Iguchi, K.; Mitamura, K.; Shirahama,
K. 1934. The inﬂuence of soy bean cake upon milk
production and the quality of butter. Dairen?: South
Manchuria Railway Co. 66 p. [59 ref. Eng]
• Summary: Soya-bean cake fed to stock at the rate of 20,
35, and 50% of the production ration (calculated on the
Hansson standard) caused progressive increase in milk yield
and no ill effects on quality of milk or health of the cow, but
at the highest level the butter was too soft.
“About 1,500,000 tons of soy bean cake are imported
into Japan proper every year from Manchuria. Hitherto this
has been mainly for the purpose of manure. But recently the
value of nitrogen in soy bean cake has risen above that of
ammonium sulphate by about 30-60%. The result has been
that the manurial value of soy bean cake is now less than that
of ammonium sulphate...
“The Manchurian Railway Company allocated the
study of the feeding value of soy bean cake... to a number of
institutions in Japan proper. This experiment was begun at
the farm of this Imperial University in Sept. 1931 and was
ended in April, 1933.”
1313. Weber, G.M.; Alsberg, C.L. 1934. The American
vegetable-shortening industry: Its origin and development
(Continued–Document part IV). Stanford, California:
Stanford University Press. 359 p. See p. 223-59. Fats and
Oils Studies No. 5. [200+ ref]
• Summary: Continuation. Glossary (deﬁnitions, p. 223).
Colza oil: A term formerly applied to oil expressed from
ﬁne French seed of Brassica napus (rapeseed) but now
practically identical to rape oil.
Lard originally came from the kidney and bowels of the
pig (the leaf or omentum) but after about 1900 it came from
every and any part.
Originally in France the term oleomargarine was used
to designate the fat now known as oleo oil. In the 1930s
“oleomargarine” was sometimes used to designate margarine
containing animal fats as opposed to margarine whose only
oils or fats were vegetable oils.
Oleostearin: A by-product of the manufacture of oleo
oil; its melting point is 50-54ºC. Oleo stock is a choice grade
of edible tallow (from cattle) known in Europe as premier jus
= ﬁrst juice. Its lard counterpart is neutral lard. Oleo stock is
used primarily for the manufacture of oleo oil. Tallow has a
melting point of 43-54ºC.
Palm oil is imported principally from West Africa. More

recently some has been imported from Sumatra, where the
oil palm was introduced not long ago.
Saponiﬁcation: The chemical process whereby a
triglyceride is split into its components, glycerin and fatty
acids.
Shortening: Any fat used in making baked products to
modify the texture so as to render such products more tender,
crumbly, or ﬂaky.
Stearin is the triglyceride of stearic acid, formed by the
chemical union of one molecule of glycerin with 3 molecules
of stearic acid. Winterizing prevents an oil from depositing
stearin when chilled.
History of technology (p. 232): Candles were originally
made from beeswax or tallow (and sometimes spermaceti).
In the late 1700s the demand for better candles better than
those made of tallow but less expensive than those made
of beeswax or spermaceti led to the search for substitutes
and to process for producing hard fats. The earliest process
used to furnish hard fats was melting tallow then cooling
it. Tallow, like most fats, is a mixture of triglycerides. The
most important of these are stearin (a hard white solid at
room temperature) and olein (a liquid). The harder fraction,
stearin, solidiﬁed ﬁrst, and could be removed by straining.
Then pressing removed any olein, a liquid, which could be
used to produce illuminating oil for oil lamps. This simple,
mechanical process (ﬁrst carried out in France in the 1760s)
made it possible to separate most fats into solid and liquid
fractions.
By the 1840s the lard-pressing industry in America was
pressing fats. Steam rendering, introduced in the USA in
the 1840s, made it possible to render the fat from the whole
hog carcass. Steam rendering was based, in part, upon the
invention of the pressure cooker in 1681 by Papin in France.
Until the invention of hydrogenation in England in the early
1900s, it was not possible to commercially convert liquid oils
to solid fats, except by admixture of hard fats such as lard
stearin or oleo stearin.
In northern Europe during the Middle Ages, candles
were much more widely used than oil lamps since there
were lots of hard fats but little liquid oils. Candles and rush
lights were the main sources of illumination. The main oils
were olive oil in the south, and some rape, ﬂax, and walnut
oil in the north, but these vegetable oils were not used much
for food. In the early 1500s, whale oil started to become
important. The use of oil in lamps became more common
after the invention of the Argand lamp in 1784, and inventors
were spurred to discover new sources of oil. France was
especially motivated to secure oil supplies because it was cut
off from free access to whale oil by the British blockade of
the Continent. Increasing amounts of rapeseed were planted
for oil and methods for reﬁning this oil for use in lamps
developed. Perhaps because of this blockade, the French
became leaders in oil reﬁning and candle making. The ﬁrst
important improvement was to winterize oils so they did
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not congeal in cold weather. This was accomplished by
chilling the oil in cold weather and ﬁltering out the higher
melting constituents that crystallized out–mostly stearin and
palmatin. Oil was ﬁrst winterized in Europe in about 1815
and in the USA in the 1840s.
The next important step was the preparation of oils
from solid fats in the manufacture of stearin. In this way oil
for lamps could be produced in countries where only solid
animal fats were available. Pressing of fat (especially lard)
to obtain stearin for candle making became an important
industry. In the USA by the 1840s, lard oil began to be used
to adulterate other oils such as olive oil and sperm oil. By the
1840s lard oil had largely replaced whale oil in lamps.
Reﬁning of oils: Only a few oils–olive, sesame, and
almond–are acceptable for food uses without reﬁning. The
caustic soda method of reﬁning was developed in France in
the 1840s. Bleaching oils: In 1816 in France the blowing of
air and steam through oil was ﬁrst used to bleach it. In the
1820s fuller’s earth was also used to bleach vegetable oils
(but probably ﬁrst used commercially in the 1880s), and
in the 1830s exposure to sunlight was also used. In 1883
David Wesson, a young graduate from the Massachusetts
Institute of Technology (MIT) went to work as a researchers
for N.K. Fairbank Co. In about 1880 Allbright and Eckstein
introduced the use of fuller’s earth for the bleaching of
lard and cottonseed oil at N.K. Fairbank Co. A patent was
issued to Allbright in 1886 (p. 256). It should be pointed out
that sharp distinctions cannot be drawn between reﬁning,
bleaching, and deodorizing, for each of these processes may
have at the same time, more or less effects on the other two.
Deodorizing oils: As early as 1845 palm oil was
deodorized by boiling with water and by blowing steam
through it. In about 1891 Eckstein succeeded in deodorizing
cottonseed oil by blowing high pressure steam through it. In
about 1900 David Wesson developed the modern process of
treating the oil with steam in vacuo. Therefore, by the early
1880s, at least in America, technology had set the stage for
the emergence of compounds (p. 259). (Continued). Address:
1. Formerly Research Associate, Food Research Inst; 2.
Director, FRI.
1314. Weber, G.M.; Alsberg, C.L. 1934. The American
vegetable-shortening industry: Its origin and development
(Continued–Document part V). Stanford, California:
Stanford University Press. 359 p. See p. 259-359. Fats and
Oils Studies No. 5. [200+ ref]
• Summary: Continuation. In Europe, there were early forms
of compounds. The use of tallow to harden beef stearin or
suet oil had been practiced since at least the early 1800s.
There was great pressure in the ﬁrst half of the 19th century
to produce very hard fats for the candle makers and oils to
take the place of whale oil, but there was little economic
pressure to produce substitutes for solid edible fats–except
butter. This led to margarine, which depended on the

pressing of edible tallow. If the process of pressing fats for
illuminating purposes had not been developed, margarine
could not have been developed at that time. Then, with the
growth of the margarine industry, large quantities of edible
stearin became available. Some of this was used to stiffen
soft lard. But the lard pressing industry began to suffer
from competition from new petroleum products, such as
illuminating oils and parafﬁn for candles. The usage of lard
oil plummeted, though lard stearin continued to be fairly
widely used in candles.
Early progress in the manufacture of compound in the
USA: Early basic ingredients were cottonseed oil and lard
stearin (or beef stearin). In 1883 the development of the lard
cooling roll improved the consistency and color.
Hydrogenation: By 1900 the problems of reﬁning,
bleaching, and deodorizing cottonseed oil for edible purposes
had been largely solved. However the amount that could be
used in the manufacture of solid cooking fats was limited
by the supply of stearin. The development of hydrogenation
freed shortening from dependence on animal stearin.
Sabatier’s work was with hydrogenation of substances that
could be vaporized. The ﬁrst patent (German Patent 139,457
of 26 July 1901) issued to Senderens was probably the ﬁrst
patent record relating to the reduction of organic substances
by hydrogen in the presence of a catalyst. Normann
introduced hydrogen in the liquid state (German Patent of
Herforder Maschinenfett, No. 141,029 of 14 Aug. 1902, and
British Patent of 26 Nov. 1903) (p. 266).
Normann’s process was used by 1906 to hydrogenate
whale oil for margarine. Thus whale oil was the ﬁrst oil
hydrogenated for an edible purpose or for margarine.
Rancid fats tend to lose much of their bad odor and
ﬂavor when completely hydrogenated. Hydrogenation
helps fats to stay fresh longer and prevents rancidity. But
hydrogenation also destroys the characteristic aroma of
different fats; they become bland and tasteless. There are
two ways to hydrogenate shortening: Either hydrogenate all
the oil, or hydrogenate only a part of it then mix that with
unhydrogenated oil. The second way is less expensive and
production is more ﬂexible, but the resulting product retains
the ﬂavor of the unhydrogenated oil and does not keep as
well.
Procter & Gamble of Cincinnati, Ohio, acquired the
rights to the Normann patent; before they did so they made
only soap, and their most famous brand was Ivory Soap.
Appendix D (p. 285-89) is titled “Trade-marks of
compounded cooking fats registered in the United States
Patent Ofﬁce, to 1930.” For each registered product we
are given: For whom registered (Company and state). Year
registered. Title of trade-mark and/or picture. Use begun.
Character of article. number. The earliest year of registration
is 1874. The earliest year of use begun was 1820. Address:
1. Formerly Research Associate, Food Research Inst; 2.
Director, FRI.
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1315. Rewald, Bruno. Assignor to Hanseatische
Muehlenwerke Aktiengesellschaft (Hamburg, Germany, a
joint stock company of Germany). 1935. Thickening material
for use in printing of textile fabrics. U.S. Patent 1,986,360.
Jan. 1. 2 p. Application ﬁled 17 April 1930.
• Summary: “The preparation of the phosphatides required
for these thickening materials is achieved, for example, as
follows:
“Ground soy beans are extracted with a solvent
comprising 90 parts of benzene and 10 parts of alcohol.
The solvent removes chieﬂy the oil and the phosphatides.
Following the evaporation of the benzene and alcohol an oil
remains which contains the phosphatide in solution. For the
removal of the phosphatide exhaust, steam is led into the oil,
whereby the phosphatide is precipitated. The phosphatide is
removed and by centrifuging freed from the greater part of
the associated oil and is dried by distilling the water under
reduced pressure. In this way a mixture containing about
60-70 parts of vegetable lecithin (in the free state) and 30-40
parts of soy bean oil is obtained.
“In the same way the soy slime obtained in the
extraction of soy beans with benzene may be employed for
the same purpose, purifying the same in known manner with
acetic ester or acetone.”
Note: Soy is mentioned 8 times in this patent, usually as
“soy beans,” “soy bean oil,” “soy slime,” “soybean lecithin”
and “soya bean lecithin.” Address: Hamburg, Germany.
1316. Foreign Crops and Markets (USDA Bureau of
Agricultural Economics). 1935. The Manchurian soy bean
situation. 30(4):82-86. Jan. 28.
• Summary: “The total quantity of Manchurian soy beans
available for export for the 1934-35 crop year (OctoberSeptember) is about 20 percent below 1933-34 and the
smallest amount since 1923, according to a report from Fred
J. Rossiter, Assistant Agricultural Commissioner at Shanghai,
China. The 1934 soy bean crop was estimated to be 15 to
20 percent below the 1933 harvest, while the acreage was
estimated at 6 percent below the previous year. The foreign
demand for Manchurian soy beans during the ﬁrst quarter
this year was slightly below that of the same period last year.
Present Dairen prices in silver yen are higher than those of a
year ago.
“The Manchurian Agricultural Crop Investigation
Association estimated this year’s soy bean production at
3,968,000 short tons. Mr. Rossiter believes this estimate
is somewhat too low and that the 1934 harvest was not
more than 15 percent below the 1933 production, and near
4,400,000 short tons. It is evident however that the 1934 crop
was the smallest production for more than 10 years. This was
due to the reduced acreage and unfavorable weather during
the summer. The reduced acreage was due to (1) low prices
received for soy beans last year resulting in some shift to

other crops; (2) many farmers having abandoned farming and
having gone into construction work; and (3) fewer farmers
from China having emigrated to Manchuria. The excessive
rainfall and ﬂoods during July and early August, combined
with lack of sunshine were important factors in reducing the
soy been yield this past summer.
Table 1 shows “Manchuria: Estimated soy bean acreage
and production, 1929-1934.” Acreage peaked at 10,413,600
acres in 1931 and production peaked at 5,839,787 short tons
in 1930. Source: Manchurian Railway Crop Estimation in
Manchuria, 1929-1932. The Manchurian Agricultural Crop
Investigation Association, 1933 and 1934.
“Prices paid for beans in the early fall were below those
of the preceding autumn. However, with small arrivals at
important market centers prices have advanced and are now
slightly above this time last year. European quotations for
Dairen beans on December 15 were 6 pounds 6¼ shillings
per long ton ($27.95 per short ton) compared with 5 pounds
17½ ($25.87 per ton) in 1933. Prices for the remainder of
the crop year will depend primarily upon the demand from
Europe.
“Due to the large percentage of Manchurian beans taken
by Europe, the export demand depends very largely upon
the demand for oil seeds from Germany, the Netherlands,
Denmark, and England. During October and November this
season exports to Europe were equal to the amount for the
same months last season, but December exports ran below
December 1933. The Dairen trade feels that European
industries will continue to buy all available supplies of
Manchurian beans. The demand for beans during the crop
year is expected to be smaller than last year from Japan and
the East Indies. Reports from Dairen indicate that during the
year there are hopes of reviving some of the lost trade with
South China.”
Table 2 shows: “Manchuria: Soy bean production and
distribution, 1929-30 to 1934-35.” The six columns after
“Crop year” (all in 1,000 short tons) are: (1) Production.
(2) Carryover from last crop year. (3) Total supply. (4)
Total exports. (5) Carryover end of crop year. (6) Home
[Domestic] consumption and seed.
“Production–South Manchurian Railway Estimates.
For 1933 and 1934 by Manchurian Agricultural Crop
Investigation Association. Carryover–Information from
American Consular Reports. Exports–American Consular
Reports and Chinese Maritime Customs Returns. a/ (col. 6,
1933) This ﬁgure is considered too small; due to the very low
prices large quantities were not marketed.
“The demand for bean cake depends almost entirely
upon the agricultural situation in Japan, where bean cake is
principally used as a fertilizer. The amount bought by Japan
will depend upon the ability of the Japanese farmers to buy
fertilizers, and the competition with commercial fertilizers.
Exports of bean cake and meal to the United States during
the ﬁrst two months of this crop year were considerably
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above exports for the same period last year. Exports to
Japan and China for the crop year are not expected to equal
those of last year. The demand for bean oil from Europe and
America for the 1934-35 crop year is expected to exceed last
year’s exports. The demand from other sources will probably
show little change.
“Allowing 1,100,000 short tons for home consumption
and seed, the total quantity of soy beans and been products
available for export during the crop year is about 3,065,000
short tons, which compares with total exports of 3,821,000
short tons for 1933-34. As the Manchurian ofﬁcial estimate
for the 1934 crop is considered low, it is believed the
exportable surplus may reach 3,300,000 short tons. The
quality of the 1934 beans is considered fairly good but
somewhat inferior to that of the 1933 crop due to a higher
moisture content and because the beans from some districts
are not well ﬁlled.
Table 3: “Manchuria: Total exports of soy beans and
bean products, 1929-30 to 1933-34.” The ﬁve columns are:
(1) Year ended September 30. (2) Soy beans. (3) Soy-bean
cake and meal. (4) Soy-bean oil. (5) Total exports. The last 4
columns are all in short tons.
“Source: China Maritime Customs Quarterly Trade
Returns, and for the past two years from American Consular
Reports. a/ Exports from Harbin, Dairen, Newchwang,
Antung, Lungchintsun and Hunchun. b/ Exports from
Harbin, Newchwang and Antung. Lungchintsun and
Hunchun not included.
“Review of the 1933-34 crop year: The total bean
exports from Manchuria during 1933-34 exceeded by 5
percent the small exports the previous year. The exports of
beans to Europe during the crop year were the largest on
record while exports to China were the smallest on record.
Prices for the crop year averaged lower than for any year for
which ﬁgures are available since 1921.
“The ﬁnal estimate of the 1933 soy bean crop by the
Manchurian Agricultural Crop Investigation Association
was 5,737,000 short tons which made the production 18
percent larger than the 1932 harvest. However, in June, 1934
the Manchurian crop estimates were revised for all of the
previous year’s crops and the 1933 soy bean production was
placed at 5,072,000 short tons, which makes the crop only
8 percent above the 1932 harvest. Mr. Rossiter believes that
the revised ﬁgure was somewhat too low and that the 1932
crop was about 5,291,000 short tons. It is believed that home
consumption during the past year was even greater than
indicated in the table on page 83. Prices were so low in some
districts in North Manchuria that it was unproﬁtable to take
the beans to the marketing centers. Reports received from
Harbin indicated that beans in some sections were used as
fuel during the 1933-34 winter.
“Of the 1933-34 bean exports, China and the East Indies
took smaller shipments while Europe and Japan increased
their purchases. Europe took 75 percent of the total, which

represents the highest percentage as well as the largest
volume ever shipped to European countries. The European
takings of Manchurian bean cake and bean oil have declined.
During the World War Europe bought bean oil heavily when
freight rates were high and industrial plants found other work
more proﬁtable.” Continued.
1317. Talantzev, D.; Gil’man, D. 1935. Tsekh rastitel’nogo
belka na Saratovskom maslozavode [Vegetable casein
production in the Saratov oil mills]. Masloboino-Zhirovoe
Delo (Oil and Fat Industry) No. 1. p. 38-42. Jan. (Chem.
Abst. 29:4852). [Rus]
• Summary: Describes and illustrates factory methods
and equipment used in Russia for making soybean casein.
Address: Moscow.
1318. Turner, F. 1935. Soya beans and soya bean oil. Oil and
Colour Trades Journal (London) 87(1894):311, 313-14. Feb.
1.
• Summary: Contents: Introduction. The soya plant. The
plant as a fertiliser (and green manure; enormous quantities
of “soya bean cake are used as fertilisers for the sugar
plantations of Southern China and rice ﬁelds of Japan”).
Analyses of beans. Extraction of the oil. Crushing by AngloAmerican press. Solvent extraction processes. Separation of
proteins. The protein and paints. Lecithin. The oil. As a paint
oil. Fatty acids compared. Hydrogenated oil.
Blowing of a stand oil is claimed to improve its drying
properties. Address: England.
1319. Fairmount News (The) (Fairmount, Indiana). 1935.
Soy bean plant inspected Saturday: future of soy bean seen
as Decatur plant runs continuously. Feb. 14. p. 1.
• Summary: The editor had the privilege last Saturday of
going through the Central Soya Company’s plant at Decatur.
This plant, which began operations in Nov. 1934 and cost
about $225,000, is considered one the most modern soya
bean processing plants in the USA. It now operates 24 hours
a day, employing three shifts of men, totaling 55.
The soybeans are processed by nine Anderson Expellers;
under a pressure of 4,000 lbs. to the square inch the oil is
separated from the meal. The meal, in the form of hard
cakes, is then ground into a ﬁne feed, which contains 47%
protein and 5% oil. “This plant then sells the meal to feed
companies to be mixed with other products for stock feed.”
The oil is sold to “manufacturers of paint, food substitutes,
and salad dressings. There are said to be over 400 uses to
which the products of the soya bean can be used.”
There is a rapidly growing interest in the development of
the soya bean in the United States; it is rapidly becoming one
of the leading products of the farm. It has been used in China
and Japan for centuries “where it constitutes the chief food
for millions.” [sic].
“The Decatur plant has a capacity of 450,000 bushels
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per year and more than 400,000 bushels are now stored in
bins connected with the plant. Most of the beans used are
shipped from Illinois.” Farmers in Indiana have been slower
to realize it value as a farm crop.
Note: This is the earliest document seen (Sept. 2016)
concerning the Central Soya Co.
1320. Johnson, Otis. 1935. Glue and process for
manufacturing the same. U.S. Patent 1,992,867. Feb. 26. 2 p.
Application ﬁled 4 Feb. 1933.
• Summary: Note: Soy is mentioned 4 times in this patent
in the forms “soy bean meal,” “soy bean,” and “soya bean
meal.” Address: Tacoma, Washington.
1321. Augustin, Josef. 1935. Lecithin-Praeparate [Lecithinpreparations]. Seifensieder-Zeitung 62(9):174-76. Feb. 27.
[Ger]
• Summary: Hansa-Mühle is Germany’s leader in lecithin.
Address: Munich, Germany.
1322. Cameron, W.J. 1935. Farms and motors. Dearborn,
Michigan: Ford Motor Co. 4 p. Feb. 24. 18 cm.
• Summary: This is the text of a radio talk given on the Ford
Sunday Evening hour on 24 Feb. 1935, number 21 of the
1935-36 Series broadcast over the Nation-Wide Network
of the Columbia Broadcasting System from Orchestra Hall,
Detroit. It describes basic chemurgic concepts (though
neither the terms “chemurgy” nor “chemurgic” are used) and
the work of the Ford Motor Co. to realize their objectives
and meet its goal of making 1 million cars this year. There
is a new tie-up between factory and farm. “We paint Ford
cars with soy beans.” Address: Ford Motor Co., Dearborn,
Michigan.
1323. Halliday, G.E.; Kraybill, H.R. 1935. Method for
measuring color of soybean oil. Oil and Soap 12(2):22-24.
Feb. [7 ref]
• Summary: “On the basis of these data which have been
outlined, a colorimetric method of determining the color
number of soybean oil was devised which is simple, rapid,
and accurate.” Measurements of the speciﬁc light-absorption
coefﬁcients at wavelength 560 millimicrons of solutions
of iodine (100-2000 mg of free iodine per liter) in 2%
aqueous potassium iodide, and of extinction coefﬁcients
between 460 and 640 show that such solutions (within the
limits studied) obey Beer’s law, and hence can be used as
standards in colorimetry. The spectral-transmission curves
of soya-bean oil and of the iodine-potassium iodide solution
which matches are closely similar. The color number of the
oil (expressed as mg of free iodine per 100 cc in a solution
of iodine in 2% aqueous potassium iodide of which a 50mm column matches the color of a 50-mm column of oil)
is conveniently calculated from experimental observations
of the depth of a suitable iodine-potassium iodide solution

required to match a 50-mm column of the oil in tint. Address:
Dep. of Agricultural Chemistry, Purdue Univ. Agric. Exp.
Station, Indiana.
1324. Tolman, Lucius Moody; Goranﬂo, Stanley. 1935.
Continuous distillation of fatty acids. Oil and Soap 12(2):2629. Feb.
• Summary: Discusses distillation of fatty acids from
soybean, sunﬂower, rapeseed, perilla, tung, linseed,
cottonseed, and corn oils. A photo shows L.M. Tolman.
Address: Wilson and Co.
1325. Prairie Farmer. 1935. What will soybeans be worth?
Farmers interested in prospects for this bug proof crop.
107(5):10. March 2.
• Summary: “All signs point to a heavy infestation of chinch
bugs in Illinois again this year. Farmers are wondering how
far they can go in substituting bug-proof crops like soybeans
for crops on which the bugs feed without ﬂooding the market
for beans and breaking the price.”
“A.J. Surratt, state statistician, predicts a heavy increase
in Illinois soybean acreage over last year’s huge crop of
1,193,000 acres. The 1935 crop may reach 1,500,000 acres,
in his opinion.”
“Dr. W.L. Burlison, chief of the soils and crops
department at the University of Illinois, who has long been a
soybean enthusiast, and who has done as much as any man to
promote the use of soybean oil in paints, says that processors
claim they have never had as many beans as they could use,
and that all signs point to a steadily widening industrial
market.”
1326. Satow, Teikichi. 1935. Waterproof glue product and
method of making the same. U.S. Patent 1,994,050. March
12. 3 p. Application ﬁled 9 Jan. 1930.
• Summary: In making a “glue from soya bean meal, if
the glycinine [glycinin], which is the main constituent of
soya bean proteid, is converted into methyl compounds
a maximum binding or adhesive strength, as well as a
maximum water resisting property, is imparted...” Methylene
glycinate gives much stronger and more water resistant glues
than calcium glycinate. Address: Tokyo, Japan.
1327. Oil and Colour Trades Journal (London). 1935.
Lecithin. 87(1900):783. March 15. [1 ref]
• Summary: “In a paper on ‘The Chemical, Physical and
Colloidal Properties of Lecithin,’ read at a meeting of the
British Section of the International Society of Leather Trades
Chemists at the University, Leeds, on Saturday last, Dr. B.
Rewald said lecithin was one of the natural phosphatides–
substances related to both fats and proteins...”
Note: See a similar article published in June 1935 in J.
of the Society of Leather Trades’ Chemists.
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1328. Evans, Arthur. 1935. Lusty industry born in Chicago
from soy bean: Expands market for farm products. Chicago
Daily Tribune. March 29. p. 4.
• Summary: “The soy bean has given Chicago [Illinois]
one of its newest industries... The enterprise is a depression
baby and it is akin to the new approach to the farm problem
which contemplates the development of new products from
what the farmer raises, new uses, new consumers, larger
markets, and the application of modern laboratory methods
to agriculture.”
The Glidden company has constructed a $650,000
plant on the west side of the city to extract the oil from
“Chicagoland soy beans” or those raised nearby. It has a
capacity of 130 tons (over 4,000 bushels) of soy beans a
day, which is a total annual capacity of about 1.25 million
bushels.
The plant began operating about 3 months ago and is
now running 5 days a week, 24 hours a day in a continuous
process. It produces 3 tank cars of soy bean oil a week, and
100 tons of soy bean meal a day–used largely for cattle feed.
It also makes an edible [soy] ﬂour as well as one that has
bleaching value in white or light-colored bread. About half
the soy bean oil is used in paints, varnishes and enamels;
most of the rest goes salad and other edible oils.
The business has grown so fast that, 3 months after it
started, the company began investing half a million dollars to
double its capacity.
Industry experts say the center of the paint and varnish
industry has deﬁnitely shifted from Cleveland [Ohio] to
Chicago [Illinois]. Both Glidden and Sherwin-Williams
are based in Cleveland, but now both are expanding into
Chicago.
1329. MacConkey, C.A. 1935. Soybeans. Ottawa, Canada:
Div. of Research Information, National Research Council,
Ottawa. 93 p. March. 28 cm. [152 ref]
• Summary: A very important and interesting book. In 1932
the ﬁrst two sections of this report were prepared; in 1934
the third section was added in order to bring it up to date.
Contents: Summary of Part I. Summary of Part II. Summary
of Part III. Part I (p. 14): Cultivation, utilization and trade.
Introduction. Cultivation: Varieties, differences, maturity,
hardiness, color of bean, climate, soil, seeding, harvesting.
Production of oil and cake. Applications: Introduction,
the plant (forage, hay, pasturage, silage, soilage, straw,
soil improvement and fertilizer), the bean (grain, ﬂour,
soy sauce, bean curd [tofu], vegetable beans, other uses),
the cake (cattle feed, ﬂour, fertilizer, other uses), the oil
(general, the soap industry, the paint and varnish industry, the
food industry). The soybean industry in the United States:
Importance of the crop, history and development (incl. Henry
Ford who is said to have 10,000 acres under cultivation),
standards (classes of soybeans), production of oil and cake,
consumption of soybean oil, export trade in soybeans.

Statistics of world trade: Beans (production, exports, imports
[statistics, pre-war average {1909-13} + 1926-1931 for
Germany, Japan, Denmark, UK and British Empire countries,
Dutch East Indies, Sweden, Italy, Formosa, and Holland],
consumption [net imports], prices), oil (production, exports,
imports, consumption, prices), cake (production, exports
and imports). Statistics of the German oil seed industry:
Oil seeds in Germany [by far the world’s largest soybean
importing country and largest European producer of soybean
oil] (imports and exports), vegetable oils (production,
consumption and value), oil cake and meal (production,
imports, exports, consumption and relative values), soybean
experiment stations in Germany.
Part II (p. 56): Development in Canada. The difference
between growing soybeans for forage and for seed.
Present status of soybean cultivation in Canada. The
future for soybeans on the Prairies. Extent of Canadian
Experimentation. Varieties suitable for Canada. The climates
of Manchuria and Canada. Planning the development of
soybeans in Canada. Consumption of vegetable oils in
Canada by industries. Consumption of oil cakes in Canada.
Firms engaged in the soybean industry in Canada. Casein in
Canada.
Part III (p. 69): Survey of the Literature, 1931-34.
Cultivation. Green manure. Breeding. Germination of
seeds. Diseases and parasites. Soil. Manufacture of oil cake.
Composition of the soybean. Properties and composition
of soybean oil. Feedstuffs. Edible products. Detection in
food (e.g. detection of soybeans in wheat ﬂour, pasta, meat
products, etc.). Inedible products. Economics. Table (p.
79-80)–Imports of soy products into Canada: Soy sauces
(1931-1933), edible peanut and soyabean oil, peanut and
soyabean oil for the manufacture of soap and peanut oil for
canning ﬁsh, soybeans, soyabean cake and soyabean meal
for use exclusively in the manufacture of cattle food and of
fertilizers. References (102). Other references (Nos. 103117). References not consulted (35).
The section titled “Development in Canada” (p. 56-62)
states: “Soybeans are at present being grown for seed on a
commercial scale in southern Ontario, chieﬂy in Kent and
Essex Counties [the Niagara Peninsula]. Prior to 1931 the
acreage under soybeans was about 1000 or 1500. The efforts
of persons interested in establishing oil mills increased this
to about 5000 in 1931 and to 6000 or 7000 in 1932. The
average yield of seed has been about 23 bushels per acre,
which is quite equal to yields in the U.S., while another
variety, the A.K., has yielded at the rate of nearly 40 bushels
per acre during a six-year test at Harrow, Ontario.”
“T.B. Macaulay, President of the Sun Life Assurance
Company of Canada has been experimenting for a number of
years on the growing of soybeans in the hopes of being able
to make the western farmer more free from his dependence
on wheat, and believes that he is near to discovering suitable
varieties...
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“A statement appearing in the Montreal Financial Times
(Nov. 18, 1932) reports that a number of varieties introduced
from Urbana [Illinois] and tried in various parts of Alberta
made an excellent growth of forage...
“The work being carried out at T.B. Macaulay’s
experiment farm at Hudson Heights, Quebec, is particularly
worthy of mention. Here the testing of varieties has been in
progress for 8 years. Mr. Macaulay’s method of approaching
the problem consists in obtaining samples of hitherto untried
varieties from the most northerly regions where soybeans
grow and the earliest varieties from Asia and elsewhere...
Mr. Macaulay has a new variety which he calls Toyanaga.
It matures 5 days to a week earlier than the variety called
Manchu, which is being grown to a small extent in southern
Ontario.”
“Varieties suitable for Canada: Besides O.A.C. 211
which is the one outstanding variety that has shown itself
suitable for cultivation in Canada albeit only in southern
Ontario, a number of other varieties have been tried and
experimented with such as Mandarin, Manchu, Wisconsin
Black, Quebec 92, Quebec 537, Early Yellow, Early Brown,
and Manitoba Brown, but none of these have been very
satisfactory.”
Table 29 (p. 60) gives a summary of current (1932)
Canadian experiments with soybeans: Ontario Agricultural
College (Guelph), grown for 39 years (i.e. since 1893), tested
125 varieties. Dominion Experimental Farms (Ottawa and
Harrow, Ontario), 9 years, 100 varieties. Macdonald College
(Quebec), 20 years, 16 varieties. Manitoba Agricultural
College (Winnipeg), 10 years, 12 varieties. University of
Alberta, Edmonton, 3 years, 7 varieties. Brooks (Canadian
Paciﬁc Railway Irrigation Experimental Station, Alberta),
unknown number of years and varieties. Pointe Platin
(Quebec, by J. deLothinière [deLothiniere]), unknown
number of years and varieties. Hudson Heights (Quebec,
by T.B. Macaulay), 8 years, 100 varieties. University of
Saskatchewan, 10 years, 25 varieties.
Page 65 lists “Firms Engaged in the Soybean Industry
in Canada.” The Soy Bean Oil and Meal Co-operative
Company of Canada, Ltd., Chatham, Ontario; Canadian
Soyabeans Ltd., Milton, Ontario; The Vitone Co., Hamilton,
Ontario; Dominion Soya Industries, 355, Place Royale,
Montreal, Quebec.
Note 1. In Shepherd’s City of Chatham (Ontario)
Directory 1934-35 (p. B-166) we read: “Soyabean Oil &
Meal Co-operative Co Ltd, G E Biles, mgr, Colborne n, w
cor Adelaid.”
Note 2. This is the earliest document seen (Jan. 2010)
that mentions Dominion Soya Industry, Ltd. (Montreal,
Quebec, Canada) in connection with soybeans.
Table 33 (p. 67) gives “Consumption of oilseed cake and
meal in Canada” for the calendar years 1926 to 1931. Figures
(taken from Trade in Canada) are given for cottonseed,
linseed, palm nut, soya and total. Consumption of soya cake

and meal (in tons) were: 200 in 1926 (0.6% of total); 680 in
1927; 560 in 1928; 1,560 in 1929 (5.0% of the total); 1,190
in 1930; and 2,500 in 1931. The value in dollars role from
$8,000 in 1926 to about $50,000 in 1931. Apparently all of
this soyabean cake and meal was imported.
Note 3. This is the earliest English-language document
seen (Sept. 2016) that uses the term “soyabean meal” to refer
to ground, defatted soybeans. Address: Div. of Research
Information, National Research Council, Canada.
1330. Horvath, A.A. 1935. Continuous extractors for
soybean oil. Oil, Paint, and Drug Reporter 127(16):33, 51.
April 22.
• Summary: The three basic types of continuous extractors
are the Bollman [Bollmann] system, the Boehm system,
and the Ford system. A detailed description and diagram of
each system is given, with all main parts labeled. Address:
Newark, Delaware.
1331. Shoenﬁeld, Allen. 1935. 500 called to Dearborn for
Ford’s conference. Means of realizing new era to be talked
over; Speakers engaged for May 7-8 sessions at Dearborn
Inn. Detroit News. April 28. p. 1.
• Summary: “Regarded by leaders of industry, agricultural
experts, and political economists as the most signiﬁcant
conference of its kind ever projected, the meeting planned
for the Dearborn Inn, Dearborn [Michigan], May 7 and 8 to
consider the utilization of farm wastes and farm by-products
in industry may mark the beginning of a wholly new era in
chemical research.
“The conference, sponsored by Henry Ford, will
summon to Dearborn more than 500 persons of recognized
inventive and administrative genius to concentrate on a
practical program of interrelating agriculture, industry and
science.
Ford’s long cherished dream of literally growing from
the soil the raw materials for clothing, furniture, houses,
automobiles and machinery of all kinds is not thought to be
close to realization; but it is believed economic conditions
have warranted the attempt to industrialize the American
barn.
The keynote of the conference is found in Ford’s
statement that: “I believe that industry and agriculture are
natural partners. Agriculture suffers from lack of a market for
its products. Industry suffers from a lack of employment for
its surplus men. Bringing them together heals the ailments of
both.
“I see the time coming when the farmer not only
will raise raw materials for industry but will do the initial
processing on his farm. He will stand on both his feet–one
foot on the soil for his livelihood; the other in industry for
the cash he needs. Thus he will have a double security. That
is what I am working for!”
“The conference is considered portentous in that it is
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scheduled to take place on the 300th anniversary of the
founding of the chemical industries in America.” A detailed
list of topics and speakers is given.
David L. Lewis (1976, p. 486) states: “The Dearborn
Inn, one of the nation’s ﬁrst airport hotels, retains the charm
that has made it a pleasant hostelry ever since it was opened
by Henry Ford in 1931.”
1332. Bureau Farmer (Illinois Agricultural Association
Section). 1935. Paint company [Glidden] erects new soy oil
plant. 10(8):8. April.
• Summary: The article describes the growing interest
in soybeans, the erection of a new $650,000 plant for
processing soybeans by the Glidden Company in Chicago,
and the value of soybean oil in paint.
“While Henry Ford has long preached the advisability of
using soy oil in paints and enamels and lacquers, it remained
for the federal and state experimental agencies and the Farm
Bureau in Illinois to pioneer the use of paint containing soy
oil. Long ago, it was found that soy oil turns yellow less
rapidly than other oils used in paints, such as linseed oil, and
that it holds its original color longer.”
Note: This is the earliest English-language document
seen (Sept. 2016) with the term “soy oil” in the title.
1333. Joyce, H. 1935. The method of soybean oil extraction
as developed at the Edison Institute of Technology. Oil and
Soap 12(4):68-70. April.
• Summary: “The Edison Institute of Technology was
founded in 1929, by Mr. Ford in honor of Thomas A.
Edison. The purpose of the Institute is to train students
along the lines that Edison pursued in his work and to give
them an opportunity to study farm products for industrial
possibilities.
“In Mr. Ford’s Early American Village, in Dearborn, the
Edison Institute has its research laboratory which is large
enough for semiplant production...”
“... it was found that the meal could be utilized in
the manufacture of plastic material and the oil in making
enamels for the car. The meal, to be satisfactory for use,
in the plastic, however, had to have an oil content of 2%
or lower. We decided to develop an extractor because the
previous methods of extraction did not remove the oil to this
extent with sufﬁcient speed and economy...
“We wanted to build an extractor suitable for our needs
and one that the farmer could afford to buy and operate.”
“Aviation gasoline, light petroleum naphtha and
Hexane can be successfully used [as solvents] because of a
satisfactory boiling range and speciﬁc gravity.”
“Our present solvent is aviation gasoline with a boiling
point of 116º... This extractor was in the Industrialized Barn
at ‘A Century of Progress’ at the opening of the Fair. The
barn was displayed to show a closer relationship between
agriculture and industry...” A detailed description of the

extractor is given.
Note: This is the earliest document seen (Sept. 2016)
that mentions “Hexane” in connection with soybeans–as
a potential solvent for extraction. However Robert Boyer,
in his 1985 Reminiscences, states that experiments with
soybean oil extraction using hexane solvent started in 1933.
That year, at the Ford Exposition of Progress in New York
City, Ford had a glass model of this extractor that used
hexane solvent. Address: Edison Inst., Dearborn, Michigan.
1334. Chicago Daily Tribune. 1935. Soybean crop increases,
yet price goes up: Agronomist expects more acreage gains.
May 3. p. 20.
• Summary: In Ohio last year, 50% more soybeans were
produced than in 1933, yet the price rose. J.B. Park,
agronomist for the Ohio Agricultural Extension Service, says
that farmers intend to plant 10% more soybeans in 1935 than
they planted in 1934.
Soybean oil mills, the main outlet for soybeans grown as
a grain, produce two articles–oil meal and oil. “Soybean oil
meal has uses for which other meals are not suited. Soybeans
yield a vegetable casein from which an excellent glue is
made especially suited for gluing wood. Soybean casein is
entering the ﬁeld of the semi-plastics that can be stamped
and molded into countless articles competing with hard
rubber, cellulose products, and other materials.”
Soybean ﬂour is also made from soybeans.
1335. Detwiler, James G.; Heisig, Theodore C.; Rosnell,
John E.; Hall, Frank W. Assignors to The Texas Co., (New
York, NY; a corporation of Delaware). 1935. Textile
ﬁber spraying oils. U.S. Patent 2,002,885. May 28. 2 p.
Application ﬁled 9 Sept. 1932.
• Summary: “There are certain advantages which result from
the wetting of ﬁbers with lubricating compounds. It renders
the textile ﬁbers soft and strengthens and conditions them for
the subsequent carding, twisting and spinning operations. At
the same time, it reduces the ﬂy and waste.” Use of lecithin
(such as “1% of soya lecithin”) is the key discovery.
“We claim: 1. A cotton ﬁber spraying oil consisting
essentially of a light lubricating oil having dissolved therein
5% or less of a water-soluble soap and 1% or less of lecithin,
the amount of lecithin being less than the amount of watersoluble soap.” Address: 1. New York City, NY; 2. Bayonne,
New Jersey; 3. Round Brook, New Jersey; 4. Port Arthur,
Texas.
1336. Bowdidge, Elizabeth. 1935. The soya bean: Its
history, cultivation (in England), and uses. London: Oxford
University Press. xii + 83 p. Foreword by Sir John T. Davies
(Director, Ford Motor Co., Ltd.). Illust. 20 cm.
• Summary: Contents: 1. Introduction. 2. The soya bean
in the East: Europe, United States, Canada. 3. Description
of the plant: Results of experiments in England, the
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1934 experiment in Essex, yields from the four varieties,
description of the four varieties, composition of English
and other varieties. 4. Culture of the soya bean: Soil
requirements, inoculation of the seed, preparation of soil,
rates of seeding, sowing seed, cultivation, fertilizers,
harvesting the crop, threshing, storage, yields in various
countries, soya bean prices. 5. Soya bean hay: Feeding
values, time of cutting, soya straw, soya in the mixed crop
(in mixed cropping plans with sorghum, maize, etc.). 6.
Soya beans for soil improvement. 7. By-products of the soya
bean: Oil and its uses, notes on experiments in breeding for
oil, methods of extraction, soya cake and meal, results of
comparative feeding tests. 8. Food products of the soya bean.
This book describes the successful introduction and
cultivation of soybeans in England. The Foreword notes (p.
v): “In past years no sustained effort has been made to grow
the plant on a large scale in England. The Royal Agricultural
Society devoted several years to experiment at Woburn, but
in 1914 they reported that the plant was quite unsuitable for
growth in this country as it required more warmth than could
be obtained here. The British Board of Agriculture reported
in 1916 that ‘the Japanese and Manchurian varieties hitherto

tested cannot be relied upon to produce seed in this country.”
In the Preface (p. ix) Ms. Bowdidge acknowledges:
“That very able and unique work The Soybean, by
Messrs. Piper and Morse, has been my principal source of
information.”
“Efforts to introduce the [soy] bean to English
agriculture were begun in 1909 and given up in 1914, and
except for the work of Mr. J.L. North nothing further has
been done” (p. 9).
The section titled “Results of experiments in England”
(p. 15-17) states: “One of the ﬁrst attempts to acclimatize the
soya bean in England began in 1914 at the Royal Botanic
Gardens, Regents Park, when it was shown by Mr. North that
certain varieties could be ‘advanced’ sufﬁciently to produce
a mature crop towards the end of September. Many years
devoted to careful selection of seed from the varieties in
his collection had resulted in several early strains. In 1928,
a hybrid was received from Canada which, on passing the
experimental stage, was planted out on a number of small
plots in various parts of the country. It proved to be a very
reliable cropper and matured earlier than any of the sixty
varieties previously under test. Planted in the ﬁrst week
in May it was harvested at the beginning of September,
and reports of good results came from Middlesex, Essex,
Berkshire, Oxfordshire, and Hampshire.
“The largest experimental test ever conducted in this
country took place in 1933 at Boreham, Essex, when fortyseven different varieties of the soya bean originating from
North America, Canada, Manchuria, and Japan were grown
under observation. The selection included four varieties
which had been acclimatized by Mr. North. Mr. North was
engaged to supervise operations, and 50 lb. of his special
seeds was purchased. The results obtained were most
interesting.”
“There is no doubt at all that the four varieties
acclimatized by Mr. North were a great success; two reached
maturity on September 1st and two on September 6th. In
many cases plants bearing between 300 and 400 seeds were
harvested.”
“It has been found by Mr. North in the course of more
than twenty years’ study of the subject, mainly with foreign
beans grown in various parts of the country, that no variety
of soya bean has any chance of success in England unless it
matures in less than 100 days in America. Varieties requiring
this length of time in America need nearly a month more
in this country and, owing to our colder spring weather, no
advantage is gained by earlier sowing. Mr. North’s seeds
require 124 to 127 days to reach maturity in England but, if
grown in America, they would only require 85 to 90 days.
The section on “The 1934 Experiment in Essex” (p.
17-23) notes: “The result of the 1933 experiment was so
encouraging that it was determined that a further attempt
should be made in 1934 to ascertain whether it would be
possible to grow the plant proﬁtably as a ﬁeld crop and, with
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this in view, a ﬁeld of nearly 20 acres was specially prepared
for the acclimatized seeds from the 1933 crop.”
Joseph Bramah, an English engineer, invented the
hydraulic press in 1796, leading to a “great advance in the
oil-extraction industry.” All “old methods in the western
world immediately gave place to the new appliance.”
More recently the method of solvent extraction has been
developed; it is now used throughout the world and removes
nearly all the oil from the seeds (p. 69).
“There is plenty of evidence as to the efﬁciency of soya
meal in live-stock feeding, yet it does not appear to be used
in this country as widely as its feeding value merits. The
prejudice formed when it was ﬁrst introduced in England as
dairy food seems still to exist. It was thought at that time that
the use of the meal might affect the taste of milk and butter;
but, although this was disproved later, England remains a
small user” (p. 72).
Food products of the soya bean (p. 80-83): “It is
unfortunate that the inherent conservatism of English people
to anything new has been the cause of past failures to
popularize soya bean food products for consumption in this
country. The bean contains iron, magnesium, calcium, and
other mineral salts; phosphorus in the form of lecithin makes
it valuable in cases of nervous disorders...
“Soya ‘sprouts,’ which have been grown and used for
centuries in the East, have recently been introduced as a
green vegetable. The beans gathered before ripe and prepared
in the same manner as green peas are a very satisfactory
vegetable and the dried beans, if soaked for forty-eight
hours, may be cooked like haricot or butter beans and make a
most delicious and nutritious vegetable dish.”
There is no doubt that soybean products are gradually
becoming established in Western countries. We sometimes
eat soybeans without knowing it. “The bean, when
properly prepared by roasting, makes an excellent cereal
beverage which looks, smells, and tastes like coffee; a
sauce, appropriately seasoned with spices, is the so-called
‘Worcester Sauce’, and soya soups made from the bean taste
like beef extract. During the late war, when Germany found
herself on the verge of starvation, glutamic acid, produced
from the soya bean, was used in German hospitals to form
the basis of beef-tea, and it is said that the ground bean also
was used at that time for the making of bread. Soya bread,
made from properly prepared ﬂour, is obtainable in England
and is stated to be of high nutritive value” (p. 81).
Soya ﬂour has long been used in foods for diabetic
persons requiring a low starch diet. “The ﬂour contains more
protein and fat, and less carbohydrates than ordinary cereal
ﬂours, and a certain variety manufactured in England is
stated by the proprietors to contain 42 per cent. protein and
20 per cent. fat, having good keeping qualities, 0.13 per cent
lecithin phosphoric acid and the vitamins A, B, D, and E.
There are many food products on the London market under
the names that conceal their soya bean origin. Just before

the late war [World War I] an enterprising English ﬁrm was
making great strides with soya products. Vegetable butter,
biscuits, cocoa, milk chocolates and other confectionery,
cream, cakes, bread, &c., proved quite a success until a wartime embargo placed upon the importation of soya beans
put a stop to the business; the organizers eventually went to
America!” (p. 82).
The author concludes (p. 83): “The soya bean is by far
the most valuable of all known beans and our farmers ought
to make a serious effort to grow it. It has already been shown
that the acclimatized bean will grow in this country, and if
crops can be raised proﬁtably and on a commercial basis, a
service will be rendered both to the farmer himself and to the
country.”
Excellent photos show (see p. xiii): (1) A typical
example of the soya bean plant grown at Boreham, County
of Essex, in 1933. (2) The soya bean plant in full maturity.
(3) Bags of English acclimatized soya beans harvested on
Fordson Estates, Boreham, Essex, in 1933. Left to right:
Brown ‘C,’ yellow ‘J,’ black ‘O,’ and green ‘Jap.’ (4) A
sturdy specimen of the ‘Jap’ soya bean plant grown at
Boreham, Essex in 1934. (5) The ‘J’ variety. (6) The ‘O’
variety (for hay) at the seed stage. (7) Aerial view of the soya
bean ﬁeld as it appeared on 29 Aug. 1934. (8) Soya beans
inoculated the previous day being fed into the horse-drawn
drill prior to sowing. (9) A man seated on an ordinary horsedrawn grain-drill, planting soya beans in rows wide enough
to enable cultivation later on. (10) Six men stooping in a
ﬁeld, planting small quantities of different varieties of soya
beans by hand in 30-inch rows. (11) A man walking beside
a horse pulling a cylindrical roller, which helps to give the
seeds a better growth and even stand. (12) Harvesting soya
beans with a reaper and binder pulled by a tractor. (13)
Threshing soya beans in 1934 with a mechanical ‘Ruston’
Thresher; many beans were split. (14) Loading sacks of soya
beans onto an open-bed truck for conveyance to storage
barns. (15) The ﬁrst English rick of soya hay, grown in 1933.
(16) Baled and trussed soya bean straw being ricked; a man
is shouldering a bale atop the rick with a ladder propped
against one side. (17) Heated cakes of crushed soya beans
ready for hydraulic pressing at Erith Oil Mills, Ltd. (18)
Soya bean cakes, after leaving the press, are passed through
a paring machine where the edges are trimmed at Erith Oil
Mills. Address: England.
1337. Product Name: Soybean Oil, Soybean Oil Meal,
Dominion Soya Powder (Soybean Flour for Industrial Uses).
Manufacturer’s Name: Dominion Soya Industries.
Manufacturer’s Address: 355, Place Royale, Montreal,
Quebec, Canada.
Date of Introduction: 1935 May.
Ingredients: Soybeans.
How Stored: Shelf stable.
New Product–Documentation: C.A. MacConkey. 1935.
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Soybeans. Ottawa, Ontario, Canada: National Research
Council. p. 65. “Firms Engaged in the Soybean Industry
in Canada.” Dominion Soya Industries, 355, Place Royale,
Montreal.
Note 1. This company was incorporated as Dominion
Soya Industry Ltd. in Oct. 1935.
F. Dimmock. 1936. “Division of Forage Plants: A report
on the present status of the soybean industry, particularly in
western Ontario.” In: National Research Council of Canada.
1936. Proceedings of the Second Conference on Soybeans.
Ottawa, Canada. Appendix “B.” p. B-2. “As the centre
of soybean production [in Canada] is located in western
Ontario, it is only natural that the mills for utilizing the crop
should be located there also. The one exception is the plant
of the Dominion Soya Industries, 2049 Harvard Avenue,
Montreal, Quebec.”
Note 2. The company apparently moved to Harvard
Avenue from 355 Place Royale, or maybe the plant was
in one place and the ofﬁces in another. “The plant of the
Dominion Soya Industries, Montreal, P.Q. [Quebec],
commenced operations in the spring of 1935. This mill uses
the solvent process and has a single unit extractor built by
the Ford Motor Company. Besides oil and meal, soybean
ﬂour is also produced... This plant is now operating and has a
capacity of about 100 to 150 bushels of beans a day.”
D.L. Calkin. 1936. “Report by Dr. Whitby of interview
with Mr. Calkin.” In: National Research Council of Canada.
1936. Proceedings of the Third Conference on Soybeans.
Ottawa, Canada. Appendix “B.” p. B-1. This company, now
named “Dominion Soya Products Company,” originally
intended to put in a German plant for the extraction of oil but
ultimately decided to put in an inexpensive solvent extraction
plant developed by the Ford Motor Co. Aviation gasoline is
used as the solvent, but it is not entirely satisfactory, since it
leaves an odor in the ﬁnished product.
Note 3. This is the earliest known commercial soy
product made in Quebec province, Canada.
1338. Ford Motor Company. 1935. We paint Ford cars
with soy beans (Ad). Ford News (Dearborn, Michigan)
15(5):Back cover. May.
• Summary: “The farmer’s service has been extended. Once
his main job was to keep the nation’s dinner table supplied.
Now he also supplies materials for industry.
“The farmer helps to build Ford cars and trucks, and the
Ford Motor Company helps to make farming more efﬁcient
and convenient. We help each other and that helps the
country.
“The enamel developed by Ford chemists for ﬁnishing
our cars gets one of its principal ingredients from the
farmer’s ﬁelds. That is why we say ‘We paint Ford cars with
soy beans.’
“To make a million V-8’s this year, we must use the
labor and products of thousands of farmers. The harvest of

hundreds of thousands of acres will go into the production of
the Ford car.”
From the ﬁelds, Ford will use 69 million lb of cotton,
500,000 bushels of corn, 2.4 million lb of linseed oil, 2.5
million gallons of molasses from sugar cane. From the
pastures Ford will use 3.2 million pounds of wool from
800,000 sheep, 1.5 million square feet of leather from 30,000
cattle, lard from 20,000 hogs, and 350,000 lb of mohair from
87,500 goats.
Note 1. The quantity of soybeans used is not given.
Note 2. This ad also appeared in The Country Home
(May 1935, p. 29).
1339. McCarroll, R.H. 1935. Increasing the use of
agricultural products in the automotive industry. In: Farm
Chemurgic Council, ed. 1935. Proceedings of the First
Dearborn Conference of Agriculture, Industry, and Science.
Dearborn, Michigan: FCC. 256 p. See p. 57-66.
• Summary: This speech was presented at the abovementioned Conference held on 7-8 May 1935 at Dearborn,
Michigan. It describes the use of soybeans in the Ford plant,
and its importance to the farming industry. A discussion
follows the presentation. “Perhaps there is no better way of
introducing this discussion than to quote a brief statement
made by Mr. Ford recently. ‘I foresee the time when industry
shall no longer denude the forests which require generations
to mature, nor use up the mines which were ages in making,
but shall draw its raw material largely from the annual
produce of the ﬁelds... I am convinced that we shall be able
to get out of yearly crops most of the basic materials which
we now get from forest and mine.’
Now while this is a long-range view of a rather
ambitious program, we have already made a very deﬁnite
start toward fulﬁlling it. There are two distinct aspects to this
problem of helping the agricultural districts. The ﬁrst deals
with a greater use of farm products in industry, which we
shall discuss from the automotive point of view. The second,
with the decentralization of industry or the taking of industry
out to the farm or the rural community. As to the latter, we
now have twenty small plants in rural districts: seven of
these near Dearborn employ 2,400 part-time farmers.”
The Ford Motor Co. was already a good customer of the
farmer. The company’s “million-car program for 1935 will
call for the cotton from 433,000 acres, the wool from more
than 800,000 sheep, the hair from 87,500 goats, 11,200 acres
of corn, 12,500 acres of sugar cane, and 61,500 acres of soy
beans–to mention only a few of the products...
“How far back man began to cultivate the soy bean
plant no one knows... One of the earliest instances of its
being mentioned is in a Chinese remedy book, or materia
medica, written by the Emperor Shen Nung in 2838 B.C. It
was a New England clipper ship, back from trading along the
China coast, that in 1804 ﬁrst brought the plant to the United
States...” Note: This brief ancient history is taken from J.
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Sweinhart. 1934? “The Industrialized American Barn.”
“Our large scale work on these beans started in 1932
with the planting of 8,000 acres. About 300 varieties have
now been tried on our experimental farm. The quantity of
beans we have raised has been sufﬁcient for only a small
percentage of our requirements. It has, however, supplied the
needs for our experimental processing.
“It was realized at the start that the ﬁrst and greatest
need was a simple processing unit that would satisfactorily
and efﬁciently separate the oil from the beans. Requirements
laid down for this unit were: 1. Adaptability to farm
community operation. 2. Low ﬁrst cost. 3. Simplicity of
operation. 4. A continuous process (not a batch operation). 5.
Low operating cost.
“To-day at the Edison Institute in Greenﬁeld Village
you had the opportunity of seeing a six-ton experimental
oil extraction unit in operation. This unit in the village will
process 1,200 tons or 40,000 bushels of beans in 200 days,
or the production from about 2,000 acres. A unit of about
this size will lend itself well to farm community operation.
The processing cost has been about 15 cents a bushel...
Brieﬂy, the process consists of removing the oil contained
in the soy beans by means of a solvent. The solvent used
is similar to aviation gasoline, which is recovered from the
oil and meal by distillation and used over again... There are
two main products from a unit such as this. First, the oil,
and second, the meal... The oil is of good color and uniform
quality. It is used in enamel for painting cars, both in the
production of the glycerine used in making the glyptol resin
and as the oil modiﬁer of the ﬁnished enamel... We estimate
that about 825,000 gallons will be used for this purpose
this year, assuming that only one-half the glycerine comes
from soy bean oil. And if one-half the glycerine used in
our shock absorbers is from soy bean oil, this use also will
consume 540,000 gallons... Our foundry is now another large
user. There this oil is used as a core sand dry bond. That is,
it becomes the bond after the core is baked. This use will
amount to about 200,000 gallons this year... It may interest
you to know that our building at the Chicago Exposition last
year was painted entirely with paint containing soy bean oil
as the only drying oil.
“Now to consider the uses of the meal. Because it
contained almost 50 per cent. proteins, making it somewhat
similar to animal horn and milk casein, the Edison Institute
started experimenting with its use for moulded products.
Some of the results of this work you see on this display
board. Here you see such parts as: The Horn Button, Gear
Shift Lever Ball, Light Switch Handle, Distributor Base,
Distributor Cover, Window Trim Strips and other moulded
products. Close inspection of these samples will show the
many colors and the pleasing effects that may be obtained.
“The production of moulding plastic from this
meal is based on the ability of the proteins to react with
formaldehyde to produce a thermoplastic resin...

“Let us illustrate what this means to the farmer by
considering how just one of these parts, such as this window
reveal or trim strip, will affect him. 144,000 bushels of beans
per year, or the product of 7,200 acres, will be required.”
Harvey J. Sconce of Chicago, Illinois, recalls (p. 62)
how, in March 1930 at the home of Thomas Alva Edison (the
American inventor, lived 1847-1931) in Florida, he met with
Henry Ford and discussed possible industrial uses of soy
beans. In April 1930, “Illinois soy beans, grown on my farm,
were shipped to Mr. Ford. In 1932, there was quite a heavy
shipment, and that was the year that they made the ﬁrst
heavy demonstration here. Mr. Ford asked me at that time if
it had ever been used as paint. My home in 1930 was painted
with soy bean oils, made by Gene Funk [of Bloomington,
Illinois] right here in front of me.” In 1930 Sconce grew
1,300 acres of soy beans in Illinois.
Note: This is the earliest document seen (June 2011)
showing that Henry Ford was interested in soy beans as early
as April 1930, and that he obtained possession of soybeans
that year from an Illinois farmer. Address: Chemist, Ford
Motor Co., Dearborn, Michigan.
1340. National Farm Chemurgic Council. ed. 1935.
Proceedings of the Dearborn Conference of Agriculture,
Industry, and Science. Dearborn, Michigan: FCC; New York:
The Chemical Foundation, Inc. 256 p. Held 7-8 May 1935 at
Dearborn, Michigan.
• Summary: The purpose of this conference, convened in
the midst of the Great Depression and attended by about 300
leaders of industry, was to explore ways of using agricultural
crops in non-food industrial products such as automobiles or
chemicals, and ways that farmers could process more of their
own crops using industrial equipment. Mr. Carl B. Fritsche
and the members of the conference issued a “Declaration
of Dependence upon the Soil and of the Right of SelfMaintenance,” which discussed the concept of chemurgy
(see p. 33). A paper titled “Increasing the use of agricultural
products in the automotive industry,” by R.H. McCarroll of
the Ford Motor Company, discusses soybeans extensively.
The host of the conference was Henry Ford. Francis P.
Garvan, president of the Chemical Foundation in New York
City, was elected permanent chairman of the Conference, and
Mr. Carl B. Fritsche of Grosse Pointe, Michigan, was elected
permanent secretary. Mr. Wheeler McMillen of New York
City, editor of The Country Home, was chairman of a number
of sessions, broadcast radio programs by himself and other
key speakers during the conference from the Dearborn Inn.
Note 1. This is the earliest “Conference Proceedings” seen
that discusses soybeans.
Note 2. This is the earliest document seen (Oct. 2017)
which speciﬁcally talks about both chemurgy and soybeans.
Address: Dearborn, Michigan.
1341. Bousquet, Euclid W. Assignor by mesne assignments
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to The Graselli Chemical Company (Cleveland, Ohio, a
corporation of Delaware). 1935. Contact insecticide. U.S.
Patent 2,006,227. June 25. 2 p. Application ﬁled 19 Oct.
1932.
• Summary: “This invention relates to contact insecticides
containing phosphatide as the essential active ingredient.
“Phosphatides are a group of natural lipoid [lipid]
substances which occur in animal and vegetable cellular
structures; they are considered to contain phosphoric acid
esters of glycerine combined with fatty acids and complex
amines such as choline. Cephaline and the lecithins
are typical phosphatides. In chemical constitutions and
properties the phosphatides of animal and vegetable origin
are quite similar.”
“For use as insecticides I preferably incorporate small
amounts of, for instance, 0.1 to 0.2% of the phosphatide in
water in the form of a suspension or emulsion and spray this
as is common in the application of contact insecticides or I
comminute the preparation with or without an inert ﬁller and
use the insecticide as a dust.
“Soya beans are an excellent raw material for obtaining
in an economic manner a phosphatide useful as a contact
insecticide.”
Note 1. Lecithin is mentioned 28 times in this patent.
Soy is mentioned 20 times in this patent in the forms “soya
beans,” “soya bean oil,” “soy bean lecithin,” “crude soy
bean lecithin” and “technical soy bean lecithin.” Lipoid is
mentioned only once.
Note 2. This is the earliest English-language document
seen (Oct. 2015) that contains the word “lipoid” and the
word “lecithin” and the word “soya bean” or “soy bean.”
Address: Wilmington, Delaware.
1342. Cone, Charles N.; Brown, Earl D. Assignors, by mesne
assignments, to The Glidden Company (Cleveland, Ohio).
1935. Art of coating paper. U.S. Patent 2,006,229. June 25. 2
p. Application ﬁled 5 March 1930.
• Summary: “In the art of paper coating as customarily
practiced, casein is employed as the base most generally,
notwithstanding its drawbacks in the matter of tending to
foam in making up, and the necessity of special precautions
where certain mineral agents are admixed. Efforts have
been made to apply animal glue for this usage, and also
starch, but neither of these have properties adapting them to
such a usage in a degree comparable to casein. Animal glue
does not give a water resistant coating unless subsequently
specially treated, and it has the further very particular
drawback of requiring very careful temperature control, with
application of heat to maintain its viscosity sufﬁciently low
to allow brushing. This necessitates special equipment in the
applicator devices.
“Starch although having the property of yielding a
good color and great resistance to bacterial decomposition,
does not produce a water resistant coating, and the ﬁnish is

not always what is desired. In accordance with the present
invention, however, we are enabled to coat paper in a manner
avoiding special and unusual equipment and yielding a
coating of excellent, ﬁnish and with water resistance without
special treatment, while at the same time in the make-up
and in the application of the material there is avoidance of
detrimental foaming tendency and settling out of the mineral
bodying agent.”
Note: Soy is mentioned twice in this patent, as “soya
bean.” Address: Seattle, Washington.
1343. Chang, Ke-Chung; Chao, Yung-Sheng. 1935.
Vegetable casein from soy-bean and peanut. J. of the Chinese
Chemical Society 3(2):177-82. June. [Eng]
• Summary: Good quality industrial soybean plastics and
glue can be made from defatted soybean meal. The yield
of vegetable casein was 22% from soybeans and 12% from
peanuts. In China milk supply is rather limited. However
large quantities of oil-bearing seeds, such as soy-bean,
peanut, sesame seed, walnut, cotton-seed, etc., are available.
The oil mills express the oil alone, while the meals ﬁnd no
use other than as cattle feed or fertilizer. To precipitate the
soy-bean milk protein, dilute hydrochloric acid was used.
The supernatant liquid was decanted when the coagulated
“casein” had settled down. The casein was then washed in
succession with water, alcohol, and ether. Dilute ammonia
was stirred into the casein in the production of both glue and
plastics. Address: Nan Kai Univ., Tientsin.
1344. Chemical and Metallurgical Engineering. 1935. Ford
uses soya bean in plastics. 42(6):313. June.
• Summary: Quotes a statement sanctioned by the Ford
Motor Co. on the utilization of soybean meal in the Ford
plant to make molded plastic products. The soya bean
is known to be one source of furfural. Furfural can be
combined with phenol to produce a moldable plastic. “The
production of molding plastics from this [soybean] meal is
based on the ability of protein to react with formaldehyde to
produce a thermoplastic resin.”
1345. Kennedy, L.W. 1935. The soybean... A new American.
Purdue Agriculturist (Indiana) 29(9):83, 86. June.
• Summary: “This article was written with the aid of material
taken from an undergraduate thesis submitted by E.A.
Johnson, ‘34 [class of 1934]. Products of the soybean are
rapidly becoming more important to agriculture and various
manufacturing industries of the nation.” Soybean oil meal
is an important livestock feed for cattle, hogs, sheep, and
poultry. It is also “used extensively in the making of glue,
water paints, fertilizer, celluloid substitutes, [plastic] gear
shift knobs, etc. Breakfast food, diabetic food, infant food,
macaroni, crackers, bean curd, soy sauce, vegetable casein,
and meat substitute are popular in the list of foods made
from soybean oil meal. The meal possesses a nut-like ﬂavor
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and lends itself well to be used as human food.”
Crude soy bean oil is dark brown in color and has a
“beany” odor. It is largely reﬁned to make special oils for use
as paints, varnishes, glycerine, enamel, the waterprooﬁng of
cloth, fabrics, papers, and sandpapers, the making of oilcloth,
shade cloth, rubber substitutes, printers ink, lubricants, hard
and soft soaps, insecticides, foundry core oil, and lighting
fuels. The food products, salads, edible oils, and lard and
butter substitutes are also prepared by a commercial process
from soybean oil. In 1930 about 6,000,000 pounds of
soybean oil, or one-sixth of the domestic crop, were used in
the preparation of edible products.
Note: This is the earliest document seen (Oct. 2017)
concerning the use of soybean oil in insecticides or other
crop-protecting chemicals (insecticides).
“A new auto body ﬁnish from soybean oil is the result of
experiments made by the Ford Motor Company of Detroit,
Michigan.”
Also discusses “the vegetable soybean” which can serve
as a supplement to the garden pea or lima bean. “In China
vegetable soybeans have long been used as a delicacy on
the table. They may be used green, or canned, or made into
salads.”
“Dried soybeans serve as a good substitute for coffee
and peanuts when properly roasted and prepared. The dried
beans are also used in preparing soy sauce, boiled beans,
baked beans, breakfast food, soaps, and vegetable milk.
From the vegetable milk, meat substitutes, infant food,
confections, cheese, and fresh, dried, condensed [milk],
and fermented bean curd is prepared. Soybean milk has not
received serious consideration in this country, but it has been
successfully used as a food for growing infants in China.”
Address: Class of 1936.
1346. Rewald, Bruno. 1935. Chemical, physical and
colloidal properties of lecithin. J. of the Society of Leather
Trades’ Chemists 19:220-25. June. Read before a meeting of
the British Section at Leeds, 9 March 1935. [Eng; fre]
• Summary: “Lecithin is one of the phosphatides, which are
natural products found in every cell of the vegetable and
animal kingdom.
“The phosphatides are on the one hand related to fats
and oils, on the other in certain properties they resemble
proteins to some extent; they are glyceryl esters like the fats,
but only two of the three hydroxyl groups of the glycerin are
bound to fatty acids. The third hydroxyl group is combined
with phosphoric acid...”
“The yolk of an egg–the richest source of ‘lecithin’–
usually contains in its fresh state between 8-9% of lecithin,
but even this ‘purest lecithin’ contains only 60% cholin
lecithin, the other 40% belongs partly to the colamin type;
up to the present the exact composition of approximately
30% of the latter is unknown. Another product sold in large
quantities during the last few years, is extracted from plants,

especially soya beans. This ‘lecithin’ is a mixture of perhaps
50% of the cholin type and 50% of the colamin type, but
here too we ﬁnd some products which belong neither to the
one type nor the other.”
In this lecithin, roughly 25% of the phosphatides are in
a “free state” and 75% are bound with protein or sugar. If
about 20% of alcohol is added to the solvent, the remainder
of the phosphatides can be extracted.
“Since the wide development in the soya bean ﬁeld,
the phosphatides, especially soya bean ‘lecithin,’ are being
manufactured in such quantities that the product can be
bought at a very reasonable price, as compared with 20 years
ago, when it was produced solely from egg yolk.
“Soya bean lecithin which, from a technical standpoint,
is the only lecithin that can be used in the leather industry,
is not an absolutely ‘pure’ product; pure phosphatides and
pure lecithin will not keep a week, often not a day, for they
oxidise rapidly in open air. But the keeping property is
remarkable (it contains nearly 25-30% of oil). This lecithin
keeps indeﬁnitely, even in the open air, it does not turn
rancid after years, and remains in the same state as at the
beginning. It is also remarkable that the presence of this
25% of oil in no way inﬂuences the formation and keeping
properties of the emulsion; on the contrary,...” Address: PhD,
Germany.
1347. Fuhrmann, Louis J. Assignor to Allied Mills, Inc.
(Chicago, Illinois). 1935. Method of making glue and a
plastic material and product thereof. U.S. Patent 2,006,736.
July 2. 3 p. Application ﬁled 27 June 1932. 2 drawings.
• Summary: “The invention relates to a method of producing
both a liquid glue and a plastic substance [a molding
mixture] from vegetable protein material...” The vegetable
proteins from soy bean meal, and especially the ﬂour
made from soy bean oil cake, is particularly suitable for
the purpose. First 60 parts of ﬁnely milled soy bean ﬂour
are mixed with 100 parts of a 10% solution of potassium
hydroxide. This is allowed to stand for 15-20 hours at
ordinary temperature. To this is added 80 parts of a 55%
solution of phenol and about 60 parts of a 40% solution of
formaldehyde. The mass is mixed and kept in agitation in a
closed vessel for about 60 minutes at about 195ºF. Address:
Peoria, Illinois.
1348. Prairie Farmer. 1935. Your business and ours: Farm
Chemurgic Council. 107(14):12. July 6.
• Summary: “The Farm Chemurgic Council was formed in
Chicago [Illinois], June 17, by a committee of 15 appointed
for that purpose at the recent conference at Dearborn,
Michigan, of agriculture and industry. The purpose of the
newly-organized council is to promote the use of farm
products as raw materials in industry. ‘Chemurgic’ means
chemistry at work, and the idea is to put chemistry at work to
devise new uses for farm products.
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“Frances [sic, Francis] P. Garvan, president of the
Chemical Foundation, was elected president of the Farm
Chemurgic Council. Other ofﬁcers are as follows: Wheeler
McMillen, editor Country Home, ﬁrst vice-pres.”
“The council will be ﬁnanced for the ﬁrst year by the
Chemical Foundation. The Chemical Foundation was set up
by President Wilson at the close of the World War to have
custody of the German chemical patents which we took over
when war was declared. Its revenue comes from royalties
on these patents. It has ﬁnanced a great deal of important
chemical research.
“One of the ﬁrst steps to be taken by the Farm
Chemurgic Council is to encourage greater use of soybean
oil paint in order to help make a market for the large crop of
beans which is in prospect this year.”
1349. Satow, Teikichi. 1935. Building material and method
of making the same. U.S. Patent 2,007,585. July 9. 2 p.
Application ﬁled 22 Aug. 1930.
• Summary: The building material includes “wall boards,
ﬂoor coverings, tiles, wood carpets,” etc. The invention
“includes the use of vegetable proteidal substances such
as soy bean meal, castor seed meal, sesame meal, linseed
meal and the like, as a binding base...” The preferred waste
material is “hog fuel which is a waste wood product of
lumber mills and veneer plants...” “I use the cellulose ﬁbres
of hog fuel thoroughly mixed with a soy bean plastic as the
binding base and pressed under high pressure in molds. The
soy bean plastic has strong adhesive properties...”
Note: “Hog fuel is an unreﬁned mix of coarse chips of
bark and wood ﬁber. Hog fuel is any type of wood byproduct
or waste that can be burned for fuel but can’t be categorized
as chips, shavings, bark, or sawdust.”
Note: Soy is mentioned 9 times in this patent in the
forms “soy bean meal” and “soy bean plastic.” Address:
Tokyo, Japan.
1350. Detroit News. 1935. Soy beans in the bleachers. July
12. p. 18, col. 2. Editorial.
• Summary: At the recent Dearborn conference on “new uses
for farm products, the soy bean was a candidate for every
service to man,” from food to automobile paint. “Toasted soy
beans, salted and packaged, are on sale in Chicago taverns.”
1351. Burruss, David N., Jr.; Ruth, John P. Assignors to
Chemical and Pigment Company, Inc. (Collinsville, Illinois;
a corporation of Maryland). 1935. Process of making casein
[from soya bean meal]. U.S. Patent 2,007,962. July 16. 5 p.
Application ﬁled 17 March 1933. 4 drawings.
• Summary: Soya-bean meal is extracted with an aqueous
solution of alkali or alkaline salt, and the casein is
precipitated with acid. This precipitate is washed with water
in a series of tanks, the undissolved portion being passed
from one tank to another in one direction and the aqueous

liquid being passed in the opposite direction. The casein
sludge is ﬁnally dried by spraying into a stream of hot air.
There is no indication in this patent that the “vegetable
casein and caseinates” produced are intended for use as a
food or feed.
Note: Soy is mentioned 11 times in this patent, as “soya
bean meal,” “a commercial soya bean product” and “soya
bean casein.” Address: 1. St. Louis, Missouri; 2. Collinsville,
Illinois.
1352. Literary Digest. 1935. From salad-oil to paint:
With the aid of chemists, a new farm product, the humble
soybean, is making good in industry and helping agriculture.
120(4):17. July 27.
• Summary: The Farm Chemurgic Council, a new
organization formed recently at Dearborn, Michigan, to
promote the use of farm products in industry, recently
reported events of signiﬁcance to farmers, chemists, and
consumers. “The 1935 soy-bean crop will be several million
bushels larger than that for 1934 (approximately 17,800,000
bushels).”
“New products developed: Principally owing to the
interest of Henry Ford, chemists have developed entire
new families of products from this versatile bean. Varnish,
enamels, oilcloth and linoleum, molded plastic products such
as horn buttons, handles, box-covers, window-trim strips,
parts of electrical switches, and other electrical equipment,
are coming from the soy-bean ﬁelds. Chemists have learned
how to turn soy-beans into printer’s ink, glycerin, celluloid,
waterproof glue, soap and rubber substitutes. The list grows
longer daily.
“Soy-soup to salad oil: In the ﬁeld of human and animal
foods, lists which are admittedly incomplete name more than
sixty-ﬁve different products, ranging from soy-soup to salad
oil. A lard substitute is being made by hydrogenating soybean oil (a process similar to that used in making gasoline
from brown coal in Germany). There is a soy-bean icecream, and a special soy-bean food for diabetics.”
A photo shows huge quantities of sacked soy-beans
awaiting shipment in Manchukuo.
1353. McCarroll, R.H. 1935. Increasing the use of
agricultural products in the automotive industry. Ford News
(Dearborn, Michigan) 15(7):125-26. July.
• Summary: This is the condensed version of a speech that
was ﬁrst published in the Proceedings of the First Dearborn
Conference of Agriculture, Industry, and Science (p. 57-65),
held on 7-8 May 1935 at Dearborn, Michigan, and sponsored
by the Farm Chemurgic Council. The original speech is
very important, in that it explains how Henry Ford ﬁrst got
involved with and obtained soybeans in March and April
1930.
Photos taken at the “Ford experimental farms” show:
Soy beans being threshed. Manchu soy beans grown in
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Michigan. Harvested soy beans coming out of a combine.
6-7 people working in an experimental soybean ﬁeld.
A display board containing plastic car parts made from
moulded soy bean meal. A full soy bean pod, and an opened
pod showing the 3 soy beans inside. A student at the Edison
Institute experimenting with soy bean oil. Address: Chemist,
Ford Motor Co., Dearborn, Michigan.
1354. Ping, K. 1935. Further studies on the liquid phase
cracking of vegetable oils. J. of the Chinese Chemical
Society (Peking) 3(3):281-87. July. (Chem. Abst. 29:4612).
[2 ref. Eng]
• Summary: Soybean oil was one of the nine vegetable oils
used. The yields from each oil were about the same (about
30% of volume). Tables show: (1) Physical constants of
the oils. (2) Results of cracking vegetable oils. (3) Fraction
[fractional] distillation of crude oils resulting from the
cracking of vegetable oils. (4) Losses due to washing. (5)
Speciﬁc gravities and yields of the fractions. (6) Cracking of
residue. Address: Sin Yuan Fuel Lab., National Geological
Survey of China.
1355. Turner, F. 1935. Les graines de soja et l’huile de soja
[Soybeans and soy oil]. Matieres Grasses (Les) (Paris)
27(328):10563-64. Aug. 15. [Fre]
• Summary: The conclusion of a series of articles by this
author. Discusses the use of soy oil in paints and varnishes.
Compares the composition of its fatty acids with those of
linseed- and peanut oils.
1356. Isaacs, Mone Rachel. 1935. Improvements in adhesive
coating, moulding, sizing, binding and the like compositions.
British Patent 463,725. Application date: 31 Aug. 1935. 3 p.
Complete speciﬁcation accepted: 31 March 1937.
• Summary: Such proteinous substances as casein, Soya
bean protein, or glue may be used. Address: Hotel Walton,
Philadelphia, Pennsylvania.
1357. Prairie Farmer (Illinois Edition). 1935. Soybeans are
America’s livest crop: Growers make plans at Evansville
[Indiana] meeting. 107(18):16. Aug. 31.
• Summary: “Soybeaners from the nation gathered in the
pocket of Indiana, August 21-22, for their 15th annual
meeting of the American Soybean Association.
“County Agents Hull, Riggs, and Endicott of
Vanderburg, Posey and Warrick counties had worked since
early spring with Keller E. Beeson, national president, in
preparation. Everything was ready when the great day came.
Every speaker on a full program, including Secretary of
Agriculture Henry Wallace and Prairie Farmer Editor C.V.
Gregory, was on hand and ready with thoughtful, inspiring
messages.
“The ﬁeld plots on the Louis Wagner farm in Warrick
county, planned by Dr. G.H. Cutler, Purdue, were eloquent

with lessons about 285 or more varieties. Thousands of
acres of beans in Union township, Vanderburg county,
demonstrated the place soys do play in ‘pocket’ farming.
“The greatest collection of high-powered soybean
growing and harvesting machinery in the world was near
Kamp schoolgrounds, where the afternoon program of the
second day was held.”
“For the soybean banquet in the Chamber of Commerce
banquet hall, Grace Field, home economist of Radio Station
WGBF, and Laura Gottfried, home demonstration agent
of Vanderburg county, planned and prepared a complete
soybean menu:
“Tomato juice cocktail with soybean sauce.
“Assorted soybean meat loaf.
“Peas with soycream sauce.
“Pineapple and soycheese [tofu] salad.
“NuSoy bread and rolls.
“Soymilk ice cream.
“Soyﬂour cookies.
“Soycoffee.
“Soychocolate malted milk.
“It was served by 25 4-H club girls, led by Mildred
Flentke. Everyone was soytisﬁed with the meal.”
C.V. Gregory “lauded the advance being made toward
greater industrial uses of farm products [by the farm
chemurgic movement].
“An enthusiast for soya in the human diet is Dr. P.A.
Webber, biochemist, Nashville Agricultural Normal Institute,
Madison, Tennessee, who with colored lantern slides,
entertained and converted.
“Quoting Chinese writings of 2838 B.C., Dr. W.F.
Morse, who has scoured the world for the United States
Department of Agriculture in search of soybean information
and varieties, read: “Soybeans were one of the grains ﬁrst
planted by the gods of agriculture... Soybean meal used with
chicken eggs causes men to live a long life, and women to be
beautiful.
“Scientists from many state colleges of agriculture and
many commercial ﬁrms using soybeans in paint, feeds, ﬂour,
chemicals, and so forth, contributed to the program. All these
speeches in full are available in a soybean booklet given with
membership in the American Soybean Association. They are,
as Secretary Wallace said of the crop, ‘fascinating’. Annual
dues are $1 and can be sent to Keller E. Beeson, Purdue
Agronomy Department, West LaFayette, Indiana.”
A photo showing 4 men and an airplane has this caption:
“Secretary Wallace hurried to Chicago by special plane
after his Evansville soybean speech. L. to R., County Agent
Benson, Knox county; Sec. Wallace; County Agent Bull,
Vanderburg county; Pilot Tarkington.”
1358. Allied Mills, Inc. 1935. Many products made from
soybeans (Ad). Proceedings of the American Soybean
Association p. 36-37.
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• Summary: “During the past decade, unusual progress
has been made in the utilization of soybean by-products.
Following is a list of the principal products manufactured
from soybean oil meal and soybean oil:
“From soybean oil meal: Celluloid Substitutes, Core
Binder, Feeds (feeds for cattle, dogs, ﬁsh, hogs, poultry,
rabbits, sheep), Fertilizer, Glue, Human Food (beer brewing,
ﬂour, breads, cakes, candies, chocolate, diabetic foods,
health drinks, ice cream cones, ice cream powder, infant
foods, macaroni products, meat products - ﬁller, seasoning
powders, soy sauce, vegetable milk), Plastics, Water Paints.
“From soybean oil: Candles, Celluloid, Core Oil,
Disinfectant, Enamels, Food Products (butter substitutes,
cooking oils, lard substitutes, salad oils), Fuel, Glycerin,
Insecticides, Lecithin (candies, chocolate, cocoa, emulsiﬁer,
margarine, medicines, textile dyeing), Lighting, Linoleum,
Lubricant, Oilcloth, Paints, Printing Ink, Rubber Substiutes,
Soaps (hard, liquid, soft), Varnishes, Waterproof for Cement,
Waterproof goods.
“Allied Mills, Inc., was a pioneer in the soybean
processing industry and now has plants at Peoria, Illinois,
Taylorville, Illinois, Bloomington, Illinois, and Portsmouth,
Virginia.
“Super Soy (mineralized soybean oil meal) was
developed by Allied Mills, Inc., and has proved to be a most
efﬁcient high protein concentrate for feeding of all classes of
livestock and poultry.
“Soybean oil meal is an important ingredient in
Wayne Feeds, widely used in 34 states east of the Rocky
Mountains.”
Illustrations show bags of Super Soy Soy Bean Oil
Meal, and Wayne Poultry Hog Dairy Feeds. A 1/3-page
photo (p. 37) shows an exterior view of the huge Allied Mills
soybean processing plant at Portsmouth, Virginia; it is one of
4 owned by the company.
Note: This is the earliest document seen (Oct. 2017)
stating that Allied Mills has a soybean crushing plant in
Taylorsville, Illinois. Address: Executive ofﬁces, Chicago;
Plants at Peoria, Illinois; Taylorville, Illinois; Bloomington,
Illinois; Portsmouth, Virginia.
1359. Burlison, W.L. 1935. Utilization of soybean oil with
special reference to paint. Proceedings of the American
Soybean Association p. 12-15, 17. 15th annual meeting. Held
21-22 Aug. 1935 at Evansville and 23 Aug. at Lafayette,
Indiana. [12 ref]
• Summary: “The need in 1920 was for more legumes in the
rotation; more home-grown, high-protein feeds in the feed
bin; and substitutes in the rotation for red clover and oats.
For these purposes the soybean was then promising. This
early promise has been more than fulﬁlled.”
“No phase in the utilization of soybeans has been more
striking than the perfection of methods for using the oil in
paints and varnishes... It was just ﬁve years ago, in [August]

1930, that the Experiment Station launched this project.
Today, it is estimated that in Illinois, one out of every ten
farmers has one or more buildings painted with ‘Soybean Oil
Paint.”
Describes the Station’s experiments, then quotes four
authorities on the value and quality of paints containing
soybean oil. For example, Adrian D. Joyce, a leading paint
manufacturer and president of The Glidden Company,
in correspondence of 10 July 1935, stated: “I am glad
to tell you that as a result of our experimental work and
long experience, we have found that by carefully reﬁning
and treating soybean oil we can make an oil which is
very desirable for use in paints and enamels. This oil is
not only ﬂexible, but it also dries properly and retains its
elasticity when combined with special driers. One of the ﬁne
characteristics of this oil is the fact that it is non-yellowing.
“I am of the opinion that soybean oil can be still further
employed and that progressive manufacturers will soon
realize the tremendous opportunities there are for the use of
soybean oil in a long list of products.”
There are also positive quotations from W.H. Gerke
of The Sargent-Gerke Co., C.D. Holley of The ShermanWilliams Co., and W.G. Dickinson. Burlison continues: “All
of you, of course, are already familiar with what the Ford
Motor Company is doing in the development of industrial
uses for the soybean. The Ford Company plans to increase
the amount of soybean oil used in enamel for motor cars.”
A table, titled “Crude soybean oil statistics. 1000 lbs.”
gives ﬁgures for 1914 to 1935 for: Factory production in the
U.S. (increased from 751 in 1922 to 35,366 in 1934). Net
imports (jumped from 12,552 in 1914 to 335,439 in 1918,
then dropped back down to 14,417 in 1922). Stocks as of
Dec. 31. And total apparent disappearance. Source: USDA
Bureau of Agricultural Economics. Address: Agric. Exp.
Station, Univ. of Illinois.
1360. Glidden Company (The). 1935. Making paint from
soybeans (Ad). Proceedings of the American Soybean
Association p. 16.
• Summary: The top half of this full-page black-and-white
ad is a photo showing an exterior view of the Glidden
soybean plant in Chicago. At least 8 cars are in the parking
lot. The text reads: “The Glidden Company has pioneered
in the use of soybean oil in the manufacture of Paints, Oil
Colors, and Synthetic Enamels.
“In the Glidden laboratories, research work has shown
that the particular value of soybean oil in paint making is that
it yellows less rapidly than other oils. In the manufacture of
Synthetic Enamels it has been found that soybean oil blends
well with the synthetic resins and various reducers.
“In order to provide soybean oil of the right quality for
its manufacturing uses, The Glidden Company has erected
in Chicago a soybean oil extracting plant which extracts oil
from 4,000 bushels of soybeans per day, an annual capacity
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of 1,200,000 bushels.” Glidden also “supplies soybean oil to
manufacturers of linoleum and ﬂoor covering materials.”
Note 1. This is the earliest Glidden ad seen (Oct. 2016)
related to soybeans.
Note 2. One month later, this entire plant was
destroyed by an explosion from within. Address: National
headquarters: Cleveland, Ohio.
1361. Industrie Chimique (L’). 1935. Emploi de l’huile et des
tourteaux de soja aux usines Ford [The use of soybean oil
and meal in Ford factories]. No. 259. Aug. (Paris). [Fre]*
1362. Kishlar, Lamar. 1935. Soybean oil in the foundry.
Proceedings of the American Soybean Association p. 19-20.
15th annual meeting. Held 21-22 Aug. 1935 at Evansville
and 23 Aug. at Lafayette, Indiana.
• Summary: “Whenever a hollow casting of metal is made,
a core is used to form the hollow space in the casting. The
core must have considerable strength to withstand rough
handling and to support the weight of the molten metal. At
the same time it must be of such a nature that the hot metal
will burn away the binder of the core and the core material
will pulverize when the casting is cold so that the pulverized
core material may be removed thru some small opening in
the casting. Cores are usually made of a mixture of sand
and drying oil which is formed into the desired shape and
baked to give maximum strength... Soybean oil meets all of
the requirements for an excellent core oil and is now used
extensively in a number of the largest foundries...” Eight
reasons are given for this widespread usage. A photo shows
a Purina Mills “soybean oilmeal plant” at Circleville, Ohio.
Address: Manager of Research, Ralston-Purina Co., St.
Louis, Missouri.
1363. Morse, W.J. 1935. Soybeans: Ancient and modern
uses. Proceedings of the American Soybean Association p.
34-35, 37. 15th annual meeting. Held 21-22 Aug. 1935 at
Evansville and 23 Aug. at Lafayette, Indiana. [1 ref]
• Summary: The soybean “was sown yearly with great
ceremony by the Emperors of China and poets in the ages
before the Christian Era extolled the virtues of the soybean in
its services to humanity.
“The soybean was included in the 2nd class of drugs
and was regarded as having many medicinal virtues. We
learn from a materia medica written about 452 A.D. that
the soybean was not poisonous but was a speciﬁc remedy
for proper functioning of the heart, liver, kidneys, stomach
and bowels. It was also used as a remedy for constipation,
as a stimulant for the lungs, eradication of poison from
the system, improving the complexion by cleaning the
skin of various impurities, and stimulating the growth and
appearance of the hair. We also ﬁnd that the fresh or green
bean was used as a remedy for the following: Dropsical
affections, gastric fever, paralysis, bladder trouble, improper

circulation of the blood, catarrh or improper ﬂowing of the
ﬂuids of the vital organs, heart, liver, kidneys, stomach and
bowels, chills and poisoning from eating aconite. Further,
it is learned that when the bean was cooked in a powder
or meal-like form, the taste was sweet and good and was a
remedy for gastritis, fevers, tumorous swellings, paralysis,
inability to digest grain foods, and abdominal dropsy. The
yellow soybean was used to increase lung power, make the
body plump, and beautify the complexion. The beans were
also cooked until they were of an oily consistency, mixed
with hog’s fat and taken in the form of pills in order to fatten
and increase the strength of the body, and as a remedy for
hoarseness. The soybean was said to have a cooling effect on
the human system. If the beans were boiled into a liquid form
and eaten, they eradicated all poison from the system and
cured gastric fever, paralysis, pains, and bladder troubles.
Bean or soy sauce was considered an antidote for poison
caused by eating ﬁsh, fresh meat, vegetables, mushrooms,
etc. It was also said to cure poison from bites of worms,
insects, and bee stings. The yellow, green, and white varieties
were regarded as valuable foods for the use of mankind. The
black beans were used for food and it was also customary
when taking a long journey to feed the horse black beans in
order to make it strong. In addition to the use of the beans,
many references are made on value of bean sauce, bean
milk, bean curd, and bean sprouts for various diseases and
other bodily ailments. The stems and leaves of the young
bean plants were boiled and eaten by the farming people. No
mention is found of the use of bean oil so it is concluded the
crushing of beans for oil occurred at a much later date.
“In reviewing the old records, it is most interesting to
ﬁnd that many of the ways in which the ancient Chinese
used the soybean as a remedy for human ills are now being
found applicable to the same ailments by scientiﬁc research
in America and Europe.” Address: Bureau of Plant Industry,
USDA, Washington, DC.
1364. National Soybean Oil Manufacturer’s Association.
1935. Soybean utilization, 1933 and 1934 crop years.
Proceedings of the American Soybean Association p. 4. 15th
annual meeting. Held 21-22 Aug. 1935 at Evansville and 23
Aug. at Lafayette, Indiana.
• Summary: Six pie charts show for crop year 1933 and
1934 (estimated): (1) Soybean utilization: Hay & forage,
processing (3 million increased to 8.5 million bushels), feed,
and seed. (2) Soybean oil meal utilization: Feed (70,000 tons
increased to 200,000 tons), and industry (industrial uses) is a
narrow wedge of the pie. (3) Soybean oil utilization: Edible,
paint, linoleum, soap, other uses. In 1933, the leading use
of the oil was for paint (about 58%), whereas in 1934 the
leading use was for edible use (about 67%).
1365. Stehlé, H. 1935. Le soja [The soybean]. Revue
Agricole (Guadeloupe) 7(9):249-56. Aug. [8 ref. Fre]
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• Summary: Contents: Introduction and history in
Guadeloupe. The soybean plant. Agricultural utilization.
Food value. Industrial uses. Soybean cultivation: Climatic
needs, soil, preparation of the seedbed, planting, varieties,
harvesting and yields. Conclusion.
“The soybean is a plant of multiple uses. Its cultivation
could be of great interest here. Already in 1928 the
introduction of the seeds of this legume were made by the
Service of Agriculture, and in spite of bad conditions from
very clayey soil at the breeding nursery in Pointe-à-Pitre,
good results were obtained. An area of 6 ares (600 square
meters) was planted in 1929 from the seeds harvested at the
same spot in 1928.”
Industrial uses include soy ﬂour, soy oil from which
is derived lecithin and glycerines, which are used in the
production of soaps, candles, margarines, linoleums, paints,
varnishes, artiﬁcial rubber, special inks, lubricants, and
illuminants. In North Africa soya oil competes with olive oil.
Its drying properties lead it to be classiﬁed between linseed
oil and cottonseed oil. From the seeds one can extract a
milk, in the form of a condensed liquid or pulverized, and
casein which can be made into sojalithe. Soybean cake is an
excellent animal feed.
Note: This is the earliest document seen (Dec. 2008) that
gives soybean production or area statistics for any Caribbean
country or major island (Guadeloupe).
1366. Detroit News. 1935. Science on the farm. Sept. 7. p. 6,
col. 2. Editorial.
• Summary: More than 1,000 lawsuits are now contesting
the constitutionality of government regulation of agriculture.
Some fear that farmers will soon lapse into their former
destructive ways by producing too much, thereby reducing
their income. But the American Soy Bean Association’s
recent convention at Purdue University held out the hope that
agriculture might ﬁnd new ways of using farm crops.
The soy bean has been the object of extensive scientiﬁc
research. Of course it can yield good food. “But at the
convention the amazing possibility was discussed that the
products of the soy bean might not only supply the food
on the table, but might become the material of which the
table itself and the chairs and other furniture of the dining
room and perhaps quite a considerable part of the house.”
With these possibilities, government regulation might not be
necessary.
1367. Bruner, Raymond A. 1935. Hormones yield secret of
dwarfs and giants: Smaller or larger human beings may some
day be produced through laboratory methods being perfected
at present time. Washington Post. Sept. 8. p. B12.
• Summary: Miss Bossy Cow has a new rival: the soybean.
The soybean has captured the imagination of chemists “to
such an extent that it may in the future revolutionize not
only agriculture, but many branches of industry.” American

soybean areas is increasing by over a million acres a year,
mainly because it is “one of the most efﬁcient chemical
laboratories for transforming materials of the atmosphere and
soil into foods and raw materials for industry.”
“The soybean is one of the oldest crops grown by man.
In a Chinese materia medica, ‘Ben Tsao Gang Mu,’ Emperor
Shen-Nung, 4,800 years ago told about this important plant.”
“The plant was introduced into the United States in 1804.”
But only during the past 15 years have Americans realized
how important a crop it could be.
The Glidden Co. of Cleveland, Ohio, is probably doing
more things with the soybean than any other ﬁrm. Tells the
story of how Glidden bought a soybean solvent extraction
plant from Germany and started to crush soybeans. Glidden
also began to obtain lecithin from soybeans. The Ford
Motor Co. is making soybean enamel and plastics for its
automobiles.
1368. Oil, Paint and Drug Reporter. 1935. Soybean acreage
in U.S. 100 times that of 1907. 128(11):24. Sept. 9. Also
abridged in Industrial and Engineering Chemistry (News
edition) 13(18):377. Sept. 20, 1935.
• Summary: Soybean acreage has increased from 50,000
acres in 1907 to more than 5 million acres in 1935.
In 1935 American farmers planted 5,463,000 acres of
soybeans grown alone–almost one-third more than in 1934.
A large acreage was also grown with corn and other crops
for forage. In 1934 about 17.762 million bushels of soybeans
(seeds) were harvested; this was about 6 million bushels
more than in 1933. Soybeans are now grown in 27 states.
About 40% (6.9 million bushels) of the 1934 seed crop
was processed from 1 Oct. 1934 to 30 June 1935 to make
soybean oil and meal.
In 1934 factories in the USA used 20.9 million lb of
soybean oil. About half of that–10.45 million lb–went into
the making of paint and varnish. The remainder was used in
compounds and vegetable shortenings, other edible products,
soap, linoleum and oilcloth, printing inks and miscellaneous
products.
1369. Bowen, Albert Henry. Assignor to I.F. Laucks, Inc.
(Seattle, Washington). 1935. Adhesive and process of making
the same. U.S. Patent 2,014,167. Sept. 10. 4 p. Application
ﬁled 4 April 1933.
• Summary: Adding zinc chloride to glue bases makes them
more water resistant. To make the glues, “vegetable protein
in various stages of puriﬁcation, such as peanut protein, soya
bean protein, wheat gluten, etc.” can be used, as can animal
proteins. Address: Seattle, Washington.
1370. Burlison, W.L. 1935. Recent developments in the
utilization of soybean oil in paint. Illinois Agricultural
Experiment Station, Circular No. 438. 8 p. Sept. Reprint of
an address delivered at the annual meeting of the American
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Soybean Assoc., Aug. 1935. [11 ref]
• Summary: In Aug. 1930 the Illinois Agric. Exp. Station
started to investigate the use of soy oil in paints. “Today it
is estimated that in Illinois one out of ten farmers has one
or more buildings painted with ‘soybean oil paint’ (paint
containing any soy oil).”
1371. R.A.L. 1935. Les produits dérivés du soja [Products
derived from soybeans]. Bulletin des Matieres Grasses
(Paris) 19(9):232-40. Sept. (Institut Colonial de Marseille).
Summarized in Bulletin Economique de l’Indochine (Hanoi)
38:830. [4 ref. Fre]
• Summary: This is a excerpt from an article said to be
published in the Revue des Produits Chimiques. However,
after a long search, we cannot ﬁnd the original. So here is the
contents of this excerpt:
Uses of soya. Soymilk. Soy caseine (La Caséine de
soja), defatted soybean oil cakes (les torteaux deshuilés),
vegetable caseine (caséine végétale) as made in Vietnam.
Industrial, food and feed applications of the soybean and
the products derived from it (... des produits dérives):
Shoyu or soy sauce, green vegetable soybeans, soy ﬂour
(free of starch, which is good for in diabetic diets), use
as an incomparable forage plant, soymilk for humans
or young animals (it is free of tuberculosis bacteria),
powdered soymilk, a type of cheese called tofu (which
can be fermented, dried, salted, or smoked), soy oil (for
food or industrial uses–such as paints, varnish, lubricants,
printing inks, candles, and oilcloth), hydrogenated soy oil,
soybean cakes (which make excellent animal feed). Address:
Ingénieur chimiste ICMp, Licencié ès Sciences, France.
1372. Bruner, Raymond A. 1935. Research chemists produce
new wonders that affect our lives. Washington Post. Oct. 13.
p. B5.
• Summary: Many years ago, chemists carbolic acid, also
called phenol, and mixed it with formaldehyde. When they
heated the mixture in a pressure cooker, out “came a gummy,
sticky material that could be molded into all sorts of” very
hard objects such as pipe stems, fountain pens, telephone
receivers, mouthpieces, etc.
“This was the beginning of the synthetic resin industry.”
Synthetic resins are now being made out of soybean
products. One of these resins is vinylite, which is being sold
as panels for walls in homes, ﬂoors, tiling, doors, moldings,
baseboards, sills, etc.
1373. Chicago Daily Tribune. 1935. The city: Blast. Oct. 13.
p. B9.
• Summary: “The manufacture from soy beans of salad
oil, shortening, paint, varnish, cattle feed, ﬂour, and such
surprising things as automobile horn buttons is a new
industry developed chieﬂy by the Ford Motor Car company
and the Glidden company, which had a plant at 1845 North

Laramie avenue.” It was a year old, ﬁve stories high, half
a block long, and, including new equipment was worth
$500,000.
It had been closed for ﬁve weeks, but last Monday it
was opened again and about 40 persons went to work. At
11:40 a.m. the entire building was demolished by a terriﬁc
explosion.
1374. Detroit News. 1935. Ford opens economic path to link
farm with factory: Soy bean products furnish a new ﬁeld.
Company expects to draw on agriculture for crops used in
new method of manufacture at Rouge plant. Oct. 13. Section
1. p. 4, col. 1.
• Summary: “Almost as if by the magic of seven-league
boots, the Ford Motor Co... is now preparing to use soy
beans produced on about 50,000 acres in 1936.” Almost a
decade ago, Henry Ford announced his belief that a stronger
basis of American life could be built by linking more closely
the processes of centralized industry and rural farming.
1375. Desai, Mahadev. 1935. Dietetic experiments. Harijan
3(36):281, 283. Oct. 19. [1 ref]
• Summary: “The reader must have seen the difﬁculty of
procuring clean, wholesome, unadulterated ghee... It was
partly with a view to getting rid of this eternal problem
of getting good ghee that Gandhiji has been casting about
for a substitute of milk and ghee. The high protein and
fat content of soya beans and their procurability on the
premises, combined with the successful experiment of Sjt.
Narhar Bhave, encouraged Gandhiji to start the experiment
in Maganwadi last week. Oil and ghee and part of the wheat
ration was cut out of the dietary of those who joined the
experiment and substituted by a soya bean ration equal in
dietetic value. It is difﬁcult yet to say anything about the
results of the experiments, but one might safely say that it is
no longer the bugbear that it once used to be because of the
unpleasant taste of soya bean milk. We soak the beans for a
few hours and steam-cook them and serve them whole... Let
the reader also know that we have grown soya beans on our
own ground plenty enough for our experiments.”
Also summarizes an article on soybeans from the Far
Eastern Survey of Sept. 11. discussing the current rapid
growth of soybeans in the USA, used for industrial products
(paints, soaps, linoleum, etc.). “An impressive number of
foods–ﬂour and ﬂour products, candy, milks, oils, meat, and
margarine–in which it is used suggests a steady increase in
its dietary use because of its high protein, fat, and vitamin
contents.”
Note: The introduction to the 1973 edition of Harijan:
The Journal of Applied Gandhiism, 1933-1955 states:
“Harijan made more news than it reported. Its inception
in 1933, the impact of its suspension in 1940, the drama
of its complete suppression in 1942, and its resumption of
publication in 1946 were events of historical moment.”
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“Harijan was not a party organ, yet it became the most
inﬂuential journal involved in the movement for Indian
independence... The journal provided the medium of moral
instruction through which congressmen learned what Gandhi
expected of them.”
“The word harijan literally means God’s people. It
was the name coined by Gandhi to designate the so-called
untouchables of India. The journal Harijan reﬂects the many
social and individual concerns which were a part of Gandhi’s
complex and continuing analysis of the human predicament.
Harijan is indeed a highly political journal, and that is so
because Gandhi directly related the concerns expressed
throughout its pages to the political fact that the India which
gave rise to the founding of Harijan was a subject nation.
Freedom as Gandhi perceived and publicly pursued it, begins
with the individual.”
“Mahadev Desai, whose initials, M.D., appear after so
many columns in Harijan, has been described as more than a
mere Boswell and not only a faithful chronicler of Gandhi’s
life and work. He was a peerless interpreter of Gandhi,
gifted with a keen sense of humor and a penetrating intellect.
Following his death (on August 15, 1942) Pyarelal took his
place at Gandhi’s side to continue the distinguished tradition
which ‘M.D.’ had established.” Address: India.
1376. Time. 1935. Bean blast: Science. Oct. 21. p. 34.
• Summary: The Glidden Company’s soybean processing
plant in Chicago, occupying almost a block and once a
bootleg brewery, now lies in smoking ruins. Eleven people
were killed and 45 injured in the explosion. It seems that
dust rather than hexane solvent caused the explosion.
Soybeans are crushed into ﬂakes then “treated with a
hydrocarbon solvent such as hexane or benzene.” A jury of
scientists “found that two 4,000-gal. tanks of hexane had not
exploded.” “Soy beans were prized in China 5,000 years ago,
were ﬁrst brought to the U.S. in 1804 by a Yankee clipper.”
Note 1. This is the earliest document seen (Nov. 2017) that
uses the term “Yankee clipper” [ship] in connection with the
introduction of the soybean to the United States. The term is
next repeated in 1938 by Lamar Kishlar.
“Most famed U.S. soy-bean user is Henry Ford, devout
believer in manufacturing as an outlet for agricultural
products. In 20 small, scattered factories, Ford has been
making a hard, easily cleaned enamel from the bean oil,
and from the bean meal, such molded plastic parts as horn
buttons, gear lever caps, dash panels and distributor covers.
This year Ford will use the crop from 61,500 soy-bean
acres.”
Note 2. This is the earliest document seen (Dec. 2002)
that mentions “hexane” being used commercially as a solvent
for soybeans. It was being used by The Glidden Co.
Note 3. This is the earliest article on soy seen (Aug.
2002) in Time magazine.
Note 4. Talk with Joe Givens, manager of Dawson Mills

for 28 years. 2005. June 1. Joe, and most people he knows,
believe that it was hexane solvent, not dust, that caused this
explosion.
1377. Hartford Courant (Connecticut). 1935. Soybeans in
America. Oct. 22. p. 12.
• Summary: From the Des Moines Register: Soybean
acreage is rapidly increasing in the USA for several reasons:
(1) The most apparent is that millions of acres of land
growing major crops are being removed from production.
(2) In crop rotations, soybeans are becoming a popular
substitute for oats. (3) Soybeans are increasingly ﬁnding
industrial uses such as in the manufacture of glue, varnish,
soap, automobile parts, etc. “Witness, for example, the recent
interest in soybeans demonstrated by Henry Ford and the
Farm Chemurgic Council.”
Indeed the crop is growing so fast that at the August
meeting of the American Soybean Association in Indiana,
growers “were talking about a ‘control’ program and
demanding a higher tariff on Manchurian soybean meal–Asia
being the plant’s original home.”
“... soybeans are unquestionably here to stay as a minor
crop in this midwestern area.”
1378. Automotive Industries. 1935. Ford soy bean
requirement 1,000,000 bushels yearly for million car output.
73(17):541. Oct. 26.
• Summary: “The soy bean production of 50,000 acres will
be required by the Ford Motor Co. in 1936 for parts and
materials derived from this product of the soil. Ford has
about 12,000 acres in soy beans and expected to depend
on outside sources for the balance of requirements... Henry
Ford’s experiments in the use of the soy bean in automobile
manufacture cost him more than $1,000,000 up to Sept. 1,
1934.”
1379. Meyercord, George R.; Rozema, Charles E. Assignors,
by mesne assignments, to Reconstruction Finance Corp. (A
federal corporation). 1935. Method of gluing and product
thereof. U.S. Patent 2,018,733. Oct. 29. 4 p. Application ﬁled
24 July 1933. 5 drawings.
• Summary: “Glue joints made from resinous materials in
the reactive or fusible state, especially of the thermosetting
or phenol-aldehyde type,” are much stronger than traditional
glues made from dried blood, casein and, more recently, soya
bean ﬂour. However, the “relatively high cost of resinous
materials has led to the mixing of suitable resins with various
proteinous adhesives, such as casein and soya bean ﬂour.”
Address: 1. Chicago, Illinois; 2. Grand Rapids, Michigan.
1380. Stegman, Henry M. 1935. Wide usefulness of the soy
bean. Good Health (Battle Creek, Michigan) 70(10):315.
Oct. [1 ref]
• Summary: “The advantages of the soy bean are so
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manifold and manifest that its cultivation is sure to spread.
In the United States the demand for it grows steadily... After
twenty years of experimentation it has been acclimatized in
England. Henry Ford now grows it there on his two thousand
acre farm in Essex, as well as in Michigan.” Many food and
industrial uses of the soy bean are given.
1381. Rewald, Bruno. Assignor by mesne assignments to
American Lecithin Co. (Cleveland, Ohio, a corporation of
Ohio). 1935. Treatment of ﬁbrous and textile materials. U.S.
Patent 2,020,517. Nov. 12. 3 p. Application ﬁled 5 Oct.
1932. Priority date (in Germany): 11 Jan. 1930.
• Summary: “This application is in part a continuation of my
copending application Ser. No. 459,842, ﬁled June 7, 1930.
“The present invention concerns the treatment of ﬁbrous
textile materials of all kinds both in the loose form and when
woven into fabrics and the like.
“It has been found that the addition of phosphatides,
more particularly of vegetable lecithin such as may be
obtained in considerable quantities from soya bean, peas,
lupins, grain germs, yeast and numerous other materials,
produces particular advantages in the handling and treatment
of textile ﬁbres, threads and fabrics of all kinds. The
treatment may be employed with textiles of all kinds, such
as cotton, wool, artiﬁcial silk, silk and the like and may be
embodied with advantage during any of the various stages in
the production of the ﬁnished yarn or of the ﬁnished fabrics.
“Soy” is mentioned 6 times in this patent, mainly
as “soya beans” or “soy-bean oil.” Address: Hamburg,
Germany.
1382. Glidden Company (The). 1935. Improvements in or
relating to methods of producing sizing compositions and
the improved composition produced thereby. British Patent
468,889. Application date (in UK): 14 Nov. 1935. 3 p.
Complete speciﬁcation accepted: 14 July 1937. Convention
date (USA): 7 Dec. 1934.
• Summary: “As examples of proteins which we have found
satisfactory, we mention the ‘casein’ extracted from soya
bean ﬂour.” Address: 11001 Madison Ave., Cleveland, Ohio.
1383. Paint, Oil, and Chemical Review. 1935. Lesser
known drying oils studied by Kansas City Production Club.
97(24):12, 14, 16. Nov. 28.
• Summary: The continuously decreasing production of
ﬂaxseed in the USA, especially in relation to the growing
demand for paint oils, has caused attention to be directed to
the potential of other oils which can be, or are, produced in
this country or its possessions.
Compares soya, perilla, hempseed, lumbang, sardine,
menhaden, safﬂower, sunﬂower, poppyseed, rapeseed, and
walnut oils.
1384. Francolini, J. de. 1935. Emploi de l’huile de soja

comme insecticide [Use of soy oil as an insecticide]. Revue
de Zoologie Agricole et Appliquee 34(11):165-66. Nov. [3
ref. Fre]
• Summary: The author ran tests in Morocco using 1,000 cc
soy oil (huile de soja), 200 cc oleic acid, 150 cc water, and
50 cc ammonia, with very satisfactory results for aphids.
Note: This is the earliest document seen (Aug. 2009)
concerning soybean products (soy oil) in Morocco; soybeans
as such have not yet been reported. Address: Laboratoire de
Phytotherapie, Service de la Defense des Vegetaux, Rabat,
Morocco.
1385. Priroda i Nauka (Nature and Science, Bulgaria). 1935.
Izlojbata na soia [Soya exposition. Editor’s note]. 6(3):46.
Nov. [Bul]*
• Summary: Editor’s note states: “The pioneer in
popularizing soya in Bulgaria is Dr. A. Zlatarov, who has
been trying for many years to publicize the importance of
soya. Now he is able to see the fruits of his work.”
Rosen L. Paskalev (1986) adds that this soya exposition,
organized in Oct. 1935, was supported by the Bulgarian
Agricultural Bank, which was very interested in supporting
soybean production and utilization. It had been proved in
1933 that soybean culture would be very proﬁtable for export
but its use as food was not widespread in Bulgaria. For this
reason foods such as soy ﬂour, biscuits, bread, cheese, and
soymilk, and some industrial products, were displayed at the
exposition. A soyfoods kitchen was organized at the expo
and soyfoods were served at a special vegetarian restaurant
throughout the exposition. Soy oil was even demonstrated as
a fuel for a diesel engine. Address: Bulgaria.
1386. Oil, Paint, and Drug Reporter. 1935. Trade news
briefs: Archer-Daniels-Midland. 128(25):62. Dec. 2.
• Summary: The company’s subsidiary, the William O.
Goodrich Company, Milwaukee, Wisconsin, “has started a
soybean oil mill in that city. The mill is equipped to handle
both ﬂaxseed and soybean.”
1387. Christian Science Monitor. 1935. Vermont ready to
launch soybean culture tests: Fifty one-acre plots are set
aside for experiments which are hoped to result in bringing
state not only ample forage for cattle but new industries
developed from bean’s various by-products. Dec. 31. p. 5.
• Summary: Joseph Winterbotham and Earle R. Conant
are president and secretary of the Vermont Soy Bean
Association, which will sponsor and supervise the soy bean
experiments next summer.
“Oil from soy beans is today a well known article of
commerce. This oil is considered by many superior to any
other vegetable oil.” Some paint manufacturers are already
using soybean oil. Foundries could use soy bean oil as a
cohesive agent and antirust agent in castings.
The soy bean is on a westward march. “As early as 2800
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B.C. the soy bean was bartered in Chinese markets.” By
1804 it had reached the United States.
“Henry Ford and his remarkable experiments together
with the Japanese struggle for Manchukuo [Manchuria] and
the domination of the important soy bean, made this legume
internationally known.”
During the ﬁrst 6 months of this year, a national retail
nut company tried selling roasted soy beans as a delicacy.
Photos show: (1) “Soy beans on the vine.” (2) Joseph
Winterbotham. (3) E.R. Conant. An outline map of the
Midwest and New England shows a cow (symbolic of
Vermont’s dairy industry), with a very long neck like a
giraffe, reaching from Vermont to faraway Iowa for its feed.
Address: Staff correspondent, Christian Science Monitor.
1388. Chemical Industries. 1935. New construction.
37(6):600. Dec.
• Summary: The Glidden Co. plans construction of a new,
smaller soy bean plant in Chicago. A mechanical process
will be used, replacing the chemical process used in the
$1,000,000 plant, which was partially destroyed by an
explosion early in October. Ofﬁcials plan to spend $45,000
on construction of the plant and ofﬁce building.
I.F. Laucks, Inc., of Seattle, Washington, a producer
of adhesives [plywood glue] and wall ﬁnish, is beginning
construction of a synthetic resin plant in Lockport, New
York. A.H. Bowen, now in Seattle, will be plant manager.
Larrowe Milling, Toledo, Ohio, installs a soybean oil
production unit in former Kasco Mills.
1389. Laucks (I.F.), Inc. 1935. Lauxein water proof glue
(Ad). Timberman (The). Dec. p. 33.
• Summary: The company makes Lauxein self bonding
casein glues, Lauxein casein glues, and Laux resins for
hot pressing. Address: Seattle, Washington; Portsmouth,
Virginia; Lockport, New York.
1390. Chang, H-Y.; Chang, T-H. 1935. Experiments on air
blowing of soybean oil. Chemistry (China) 2:296-301. *
• Summary: Blowing with a slow air current at 130-140ºC
for 42-48 hours renders the oil suitable for printing ink.
During the process density, viscosity, and the acid value
increase and the iodine value decreases. Further blowing
produces a rubber-like solid when density is greater than
0.9829 and the iodine value is less than 82.93.
1391. Dominion Bureau of Statistics, Ottawa, Canada. 1935.
Imports of soy products into Canada. Trade of Canada. *
• Summary: Imports of soy sauce to Canada from 1931 to
1933 have increased as follows: 1931: 75,325 gallons worth
$34,360; 1932: 78,311 gallons worth $34,625; 1933: 85,737
gallons worth $34,868.
See also imports of peanut and soyabean oil, edible.
Imports of soyabeans, soyabean cake and soyabean meal

for use exclusively in the manufacture of cattle food and of
fertilizers: 1931: 50,085 cwt [1 cwt = hundredweight = 112
pounds in Canada] worth $23,873 [Canadian dollars]. 1932:
38,393 cwt worth $52,296. 1933: 28,992 cwt worth $49,214.
Address: Ottawa, Canada.
1392. Gardner, Henry A. 1935. Physical and chemical
examination of paints, varnishes, lacquers and colors.
Institute of Paint and Varnish Research 1178:A1201-A1448.
*
• Summary: Brief mention is made of trading rules
established by the Soybean Oil Manufacturers Assoc., p.
720-21; use of soybean oil, p. 723; and the detection of
soybean oil, p. 774. The Oil Index Supplement contains, p.
A1380-81, a list of commercial soybean oils with the names
of the producers, and certain information about the oils
supplied by the producers themselves. Address: Philadelphia,
Pennsylvania.
1393. Gautier, M. 1935. [Vegetable oils and the diesel
engine]. Revue des Combustibles Liquides 11:129-36.
(Chem. Abst. 29:4611). *
• Summary: An early article on the subject.
1394. Product Name: Alpha Protein (A Chemically
Isolated Industrial Soybean Protein), and Gamma Protein (A
Mechanically Isolated Industrial Soybean Protein).
Manufacturer’s Name: Glidden Company (The), Soya
Products Div.
Manufacturer’s Address: 5165 W. Moffat St., Chicago,
Illinois.
Date of Introduction: 1935.
New Product–Documentation: Ad in Proceedings of the
American Soybean Assoc. 1940. p. 85. Ad in Soybean Blue
Book. 1958. p. 145. “Industrial soya proteins: Alpha Protein.
Pure, isolated soya protein used in making paper, paint,
rubber, ﬂoor coverings, leather, ﬁre ﬁghting foam and other
products.”
Note: Glidden was the U.S. pioneer in using soy protein
to make water-based paints and to make ﬁre-ﬁghting foam.
1395. Koo, E.C.; Cheng, S.-M. 1935. [The manufacture of
liquid fuel from vegetable oils]. Chin. Ind 1:2021-39. (Chem.
Abst. 30:837). *
1396. Koo, E.C.; Cheng, S.-M. 1935. [First report on the
manufacture of gasoline from rapeseed oil]. Ind. Res 1:202139. (Chem. Abst. 30:837). *
1397. Leites, V.G. 1935. Vegetable glues and adhesives.
Masloboino-Zhirovoe Delo (Oil and Fat Industry) 97-98. *
1398. Manzella, G. 1935. [Peanut oil as diesel engine fuel].
Energia Termica (Thermal Energy, Milan, Italy) 3:153-60.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 576
(Chem. Abst. 30:2347). [Ita]*
1399. Nakae, D.; Nakamura, K. 1935. The autoclave process
of oil splitting. I. Preliminary experiments. J. of the Society
of Chemical Industry, Japan 37(10):583. Oct. Supplemental
binding to Kogyo Kagaku Zasshi. [Eng]
1400. Nakae, D.; Nakamura, K. 1935. [The autoclave
process of oil splitting]. Kogyo Kagaku Zasshi (J. of the
Society of Chemical Industry, Japan) 38:7-8. [Jap]*
1401. Perov, S.S.; D’yachenko, P. 1935. [The “proto
acid” of soybean (vegetable casein)]. Trudy Laboratorii
po Izucheniyu Belka i Belkovogo Obmena v Organizme,
Vesesoyuznaya Akademiya Sel’skokhozyaistvennykh Nauk
(Transactions of the Laboratory for the Study of Proteins
and Protein Metabolism in Organisms, All-Union Academy
of Agricultural Sciences) 7:39-51. (Chem. Abst. 29:6613).
[Rus]*
• Summary: The proto-acid of soya bean (preparation
described) has the same composition and physical constants
as casein, including coagulation by rennin.
1402. Ulrich, H. 1935. [Oils of interest for enamels and
lacquers]. Farben-Zeitung 40:1037. [Ger]*
1403. Alstrand, Dale V. 1935. Upgrading of soybean
lubricating oil. BSc thesis, Iowa State College. *
Address: Iowa State College, Ames, Iowa.
1404. Burkill, I.H. 1935. A dictionary of the economic
products of the Malay Peninsula. 2 vols. Published for the
Malay Government by Crown Agents, London. 2,400 p. See
p. 1080-86.
• Summary: These two densely-written volumes might be
described as updates to the works of Sir George Watt. In
the Malay peninsula, the soy bean is generally known as
Kachang bulu rimau or Kachang jepun [the Japan bean]. In
Java it is called Kachang kedele, Dele, Gadele, Dekeman, or
Dekenan; in Sundanese, Kachang bulu, Kachang jepun, or
Kedele; in Sumatra, Kachang rimau or Kachang ramang;
and in Siam, Tua luang or Tua praluang [accents are
included by Burkill].
“The word ‘soy’ came from a Japanese name for this
plant, through the Dutch, who made it [the word ‘soy’]
known to Europeans. The ﬁrst account was a result of the
residence of their embassy surgeon, Kaempfer, in Japan,
in 1691 and 1692; the second of the long service of their
merchant, his contemporary, Rumpf, in Amboina.”
The soy bean “is frequently cultivated in Siam, and
seems to be a familiar plant in Kelantan [a state of Malaysia
bounded on the north by Thailand]. Repeated experiments
have been made with it elsewhere in Malaya; the Chinese,
indeed, continually make them, usually without success, their

failure being conspicuous when any available seed is used,
instead of seed of races known to stand more or less tropical
conditions. In 1918 advantage was taken of experiments
in the Philippine Islands, to try, in Singapore, races which
succeeded there and grew well. Races from the warmer parts
of the United States were on trial in Selangor [Malaysia] in
1922. In 1924 a Chinese race was successfully grown by
settlers in villages in the southern parts of Pahang [a state of
Malaysia, bounded on the north by Kelantan and Trengganu].
“The soy bean has long been cultivated in Java, and in
recent times this cultivation has become almost universal
except at the western end of the island, where the climate is
most uniformly humid. Probably it came to Java from India,
for the name by which it is most known is Tamil and the seed
is ﬂattened as are North Indian races, while the Manchurian
races have round seeds.”
Note: Roxburgh (1832), in discussing the earliest known
date for cultivation of soybeans in India states: “Reared
in the Honourable Company’s Botanic garden [across the
Hooghly / Hugli River from Calcutta] from seeds received
from the Moluccas [in today’s Indonesia] in 1798.
“In Java a soy crop immediately follows rice, and this
was the rotation apparently which Spring found the Chinese
to use in Pahang.”
The seed of the soy bean is rich source of nutrients.
It “replaces meat very largely among the Chinese; and as
rations for Japanese troops has played a large part.” Because
the ripe seed contains little or no starch, it is widely used in
diabetic diets. “A kind of artiﬁcial milk can be made from
the seed, and is in common use in Japan and China... This
milk has only three-quarters of the full nutritive value of
cow’s milk.” Soy-bean coffee, made from roasted soy beans,
“is sold regularly in Japan, and into the coffee can be put
soy-bean milk. The Chinese germinate the beans and eat the
seedlings.
Legumin, or vegetable casein is best made commercially
from defatted soy beans. The casein is precipitated from the
milky ﬂuid [soy-bean milk] by calcium sulphate. “The liquor
is strained through muslin, and the precipitate treated with
soda lye, which dissolves the casein; ﬁltering gets rid of the
impurities and acetic acid precipitates the casein from the
ﬁltrate in a more or less pure state. This casein is ﬁt for use in
all the industrial processes for which casein from cow’s milk
is used.”
Soy beans can also be fermented to make témpé or
“ﬂavourings used in small quantities to make uninteresting
dishes appetizing... Témpé is a food product made in Java
from soy beans. It occupies a very important place in the
diets of those who live in central and east Java.” Detailed
descriptions are given of two methods of preparation. (1)
Initially, the seeds are parboiled then left soaking in water
for 2-3 days. The “mush” [sic, cooked beans] is spread
upon frames in ﬂat cakes and inoculated with the fungus
Aspergillus oryzae by the addition of some of the previous
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preparation. The cakes are wrapped in banana leaves; (2)
This method requires greater care and time. “Meanwhile,
a preparation of the fungus has been made in a somewhat
elaborate manner, as follows: a portion of an older
preparation is wrapped in a rather young teak leaf freely
punctured with holes; this preparation is allowed to dry for
two days, during which the fungus spreads to the teak leaf.
Next, the soy-kernel mush [sic, the cooked soybeans] being
ready, the teak leaf is emptied of its contents and sprinkled
over the mush in order to convey the fungus. The mush is
now put up in packets in banana leaves, heaped together, and
covered up for twenty-four hours, after which it is exposed
again to the air and cooled; the packets are then ready for
sale.” Note: This is the second English-language work to
contain information about tempeh.
“The Chinese, throughout their own country and
those domiciled in Malaysia, make a yet greater variety of
preparations. Chief among these is teou-fu [tofu, usually
precipitated with imported calcium sulphate]. “The ‘teo-fu’
does not keep well in a moist state, but can be treated for
preservation. First, the cakes are colored yellow by a solution
of turmeric or Gardenia ﬂowers, then they are wrapped in
cotton cloth and submitted to pressure. Thus made drier, they
keep better. The use of this preparation is spreading.”
The Chinese also make tao-cho and soy kechap (each
fermented with an Aspergillus mould). K. Heyne describes
how kechap is made in Java using black soy beans, hibiscus
leaves, and Aspergillus oryzae mold. Finally the sauce is
boiled with Arenga sugar, star anise, and other ﬂavourings
until the solution is so thick that the salt begins to crystallize.
Large amounts of soy-bean oil (“kachang oil” [perhaps
soy sauce]) are imported to Malaya. “In the East [East
Asia] it is used chieﬂy as food, but has other uses such
as lubricating, varnish-making, making printer’s inks,
waterproof goods (Chinese umbrellas and lamps) and also
for illumination. A process was patented 20 years ago
for making artiﬁcial rubber, starting with soy oil. Note:
Burkill was a British authority on the ﬂora of southern and
southeastern Asia.
“Criminal use: The hairs on the pods seem to be capable
of causing a certain amount of irritation within the digestive
tract. Gimlette (Malay Poisons, ed. of 1929 p. 169) records
a case of administration of them with food in a criminal
attempt to poison. He calls them a substitute for bamboo
hairs in such circumstances.
“Joss-sticks: Ash of the stem, mixed with resin of
Canarium, is said to make joss-sticks in Indo-China (Crevost
and Lemarié, Cat. Prod. Indochine, 1917 p. 106).”
1405. Crespí, Luis. 1935. La soja y su cultivo en España
[The soybean and its cultivation in Spain]. Spain. 32 p.
Series: Catechisms for Farmers and Cattlemen/StockFarmers (Catechismos del Agricultor y del Ganadero). 17
cm. [Spa]

• Summary: Contents: I: Cultivation of the soybean (la
soja; p. 3-18): 1. Description of the plant. 2. Origin of the
soybean. 3. Varieties of soybeans (Variedades de sojas):
Early maturing, semi-late, late. 4. Needs of the soybean: In
water, in soil, in fertilizer. Fixation of nitrogen from the air
in soybeans. 6. Place in the rotation. 7. Preparatory work.
8. Planting: Carrying out the sowing, the necessary seeds,
depth of planting. 9. The seeds sprout. 10. Cultural care. 11.
Maturity. 12. Diseases (enfermedades). 13. Harvest: As a
forage plant, as a producer of seeds. 14. Yield.
II: Applications of the soybean (p. 19-28). 1.
Composition of the plant: Composition of soybean forage,
composition of the seeds, composition of the straw (la paja).
2. The soybean in the feeding of animals: As a forage plant,
as a plant that produces seeds, soybean cakes (tortas de
soja), soybean straw. 3. The soybean as a human food. 4.
Industrial products from the soybean (from the oil: paints
and varnishes, soap). 5. The soybean as a fertilizer.
III: Geographic distribution: 1. Worldwide cultivation of
the soybean. 2. The soybean in Spain.
The soybean as a human food (p. 27): The seed is rich
in protein. Whole soybeans (Semillas de soja) can be used
like French beans and peas, mature and dry, and toasted
like peanuts. The ﬁrst two leaves of very small soybean
plants (Plantitas de soja) can be used in salads or cooked.
Soy ﬂour can be used in bread, pastries, biscuits, or diabetic
diets. Condiments, widely used in China and Japan, include
natto, miso, tou-chiang, and shoyu. One can make soymilk
(leche de soya), and use it to make soy cheeses (quesos de
soja). The seeds of certain varieties can be roasted to make
substitutes for cocoa or coffee.
Soybean cultivation worldwide (p. 29-30): In France,
starting in 1880, the house of Vilmorin, started selling the
variety Etampes. Also in 1880, the soybean was cultivated in
Portugal in the Botanical Garden at Coimbra (in west central
Portugal).
“The soybean in Spain (p. 30): Thirty ﬁve years
ago [i.e. in 1900] my father tried cultivating soybeans in
Pontevedra. [Note: Pontevedra is a province and city in
the northeast corner of Spain, just north of Portugal, on the
coast of the Atlantic Ocean. The city is near the mouth of the
Ria de Pontevedra, at about 42.4º north latitude]. For two
consecutive years, and using seeds of the variety Etampes
from the House of Vilmorin seedsmen, he obtained identical
results: excellent vegetation, but a small yield of seeds
because the plants failed to fully mature.
“More than thirty years ago [i.e. before 1905], the count
of San Bernardo tried growing the soybean, with excellent
results, on his estate “El Alamillo,” at Ecija (near Seville,
Spain).
“In 1910 the soybean was cultivated by Mr. Noriega in
Jerez (near Cádiz {Cadiz}, Spain), and the results obtained
seem to indicate that the harvest was of medium size due
to the poor condition of the seeds; but the plant responded
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brilliantly, showing healthy growth and resistance to the
drought.
“In 1917 the ambassador of Spain stationed in Shanghai
forwarded to the Commercial Information Center of the
Spanish Secretary of State three varieties of soybean seeds:
small black, yellow, and green. These seeds were very
probably used in cultural trials, even though we do not know
the results that were obtained. In the same year Mr. Juan
Abril reported in the periodical Revista Ibérica [Iberian
Review] of his successful soybean trials conducted in Tortosa
(in Tarragona province [in northeastern Spain]).
“Finally, during the years 1914 and 1915, Mr. Santiago
F. Valderrama, the brigadier general from Artillería
[Artelleria], conducted soybean cultural trials in Montilla (in
Córdoba / Cordova province).
“To his cultivation and enthusiastic encouragement of
the cultivation of this plant in Spain, we owe the photograph
on the cover of this little instruction book. It shows the top of
a mature soybean plant grown by him in Montilla. Two more
generations of soybean plants were cultivated in the same
locality.”
Illustrations (line drawings) show: (1) Leaves of the
soybean and the common bean (judía = Phaseolus vulgaris)
(p. 4). (2) Flowers of the soybean and the common bean.
(3) A soybean stem, with 3 leaves and 2 pods; an opened
soybean pod showing 3 seeds (p. 5). (4) An uprooted
soybean plant, showing nodules on the roots, and abundant
pods (p. 12). (5) Comparison of two soybean plants, with
and without nodules. The one with nodules is larger and has
many more and larger pods (p. 13).
Note: This is the earliest document seen (April 2015)
concerning soybeans in Portugal, or the cultivation of
soybeans in Portugal. This document contains the earliest
date seen for soybeans in Portugal, or the cultivation of
soybeans in Portugal (1880 at the botanical garden in
Coimbra). The source of these soybeans is unknown.
Address: Catedratico de Agricultura de Instituto-Escuela,
Spain.
1406. Enemark, Herman Aage. 1935. The making of plastics
from soybean oil. BSc thesis, Iowa State College. 32 leaves.
Illust. 29 cm. *
Address: Iowa State College, Ames, Iowa.
1407. Ford Motor Co. 1935. Farm of the future (Motion
picture). Dearborn, Michigan. *
• Summary: In 1935 the Ford Motor Co. produced and
distributed this sound-slide ﬁlm which illustrated Henry
Ford’s views on the importance of chemurgy.
1408. Ford Motor Co. 1935. The Ford year. Part 4 (Motion
picture). Dearborn, Michigan. 854 ft., silent, black-andwhite. 35 mm. No captions. See 200FC-1124 for sound track.
*

• Summary: Shows: Two workers in small shop making
sand molds (probably with soy oil binder). R.H. McCarroll
lecturing about automobile parts. Worker checking machine
in soybean processing plant. Address: Dearborn, Michigan.
1409. Forster, William Edward. 1935. Preparation of a
plastic from soybean meal. BSc thesis, Iowa State College.
35 leaves. Illust. 29 cm. *
• Summary: Forster plasticized water-extracted soybean
meal with dilute sodium hydroxide and then molded the
resulting material, which was brittle and cracked. Address:
Chemical Engineering Lab., Iowa State College, Ames,
Iowa.
1410. Japan-Manchoukuo Year Book. 1935. Tokyo, Japan:
Japan-Manchoukuo Year Book Co. Index. 26 cm. Second
annual issue. [Eng]
• Summary: Each year book is divided into two main parts:
Japan, and Manchoukuo. On the title page, just below the
title but in small letters we read: “Cyclopedia of General
Information on the Empires of Japan and Manchoukuo.”
Below that is a small map showing the Japanese empire,
circled, as part of East Asia–under which is printed: “Neither
is Understandable Without the Other.” Below that are listed
the cities and names of 15 agents worldwide. This book was
published in mid-December 1934.
In the Japan and Manchoukuo parts of the book, soya
beans are most widely discussed in the respective chapters
on Agriculture (p. 353 and 713). In each case, information
given the previous year is updated one year: See p. 359,
363 (Soybean production in Japan in 1932 was 4,351,814
hectolitres).
Page 716: Soybean production in Manchoukuo in 1933
was 4.601 million metric tons on 3.747 million hectares.
Page 717: Export of soya beans in 1932 was 42.536
million piculs [1 picul = 133.33 lb weight Avdp] worth
144.304 million Hk. Tl. [Haikwan taels]. Export of soya
beans in 1933 was 39.111 million piculs worth 169.095 My
[Manchoukuo yen?].
A large table (p. 717) shows “Staple exports as classiﬁed
by destinations in 1932 (in piculs). Soya beans were exported
to the following countries–in descending order of amount
exported:
Germany 10.474 million piculs
Soviet Russia 7.520 million piculs
China 7.246 million piculs
Egypt 6.997 million piculs
Japan 5.568 million piculs
Great Britain 1.348 million piculs
Chosen [Korea] 0.905 million piculs.
Netherlands India [today’s Indonesia] 0.849 million
piculs
Netherlands 0.369 million piculs
Hongkong 0.355 million piculs
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Denmark 0.340 million piculs
Italy 0.212 million piculs
Belgium 0.145 million piculs
Central America 0.125 million piculs
France 0.030 million piculs
Straits Settlements 0.022 million piculs
Philippines 0.0088 million piculs
Norway 0.0082 million piculs
British India 0.0028 million piculs
Sweden 0.0024 million piculs
United States 0.0012 million piculs
Siam [today’s Thailand] 0.00028 million piculs.
Other major export crops were kaoliang, maize, millet,
groundnuts, wheat and buckwheat.
Page 714 is all about “Soya beans” which are the most
important staple product of the country and has been grown
for many years before the opening of Newchwang while
some had been exported to the ports of South China. At
the time of the Russo-Japanese war (1904-05) the Japanese
became aware of the value of the bean, especially of the bean
cake for use as fertilizer, but the article did not enter upon its
career as an important factor in international trade until 1910
when the Mitsui Bussan Co. made a trial shipment of 100
tons to England. Since then, mainly through the continued
experiments of the Central Laboratory, maintained in Dairen
by the S.M.R. [South Manchuria Railway], many new
uses, have been found for soya bean until today the articles
manufactured either wholly or partially from beans, bean
oil and bean cake include more than thirty items, among
which the following may be mentioned: soy [sauce], sauces,
soups, condensed milk, casein, cheese, salad oil, crackers,
macaroni, ﬂour [probably roasted], confectionary, glycerine,
explosives, enamels, varnishes butter and lard substitutes,
edible oils, salad oils, water-proof material, linoleum; paints,
soap, celluloid, rubber substitutes, printing-ink, lighting and
lubricating oils, etc. Bean cake is also used extensively for
fodder and as fertilizer.
“The S.M.R. Agricultural Experiment Station at
Kunchuling [Kungchuling] and elsewhere have through
continuous experiments and distribution of superior seeds
to Manchurian farmers increased the crops by 10 to 20
percent ‘while the oil content of such improved beans
have been increased by more than ten percent. The use
of these improvements is being advocated by means of
poster campaigns and other forms of propaganda, while
demonstrations are being carried out to instruct the farmers
in new methods. At the same time a new industry of
manufacturing beans into oil and cakes has sprung up, the
modern methods rapidly replacing the old-fashioned presses.
“Soya bean output in 1934 is as follows:
A large table (p. 718) titled “Output of soya bean” [in
Manchoukuo, according to districts] is divided into South
and North Manchuria. It shows the following for each district
in 1934: Cultivated area (hectares). Output per hectare (kgs.).

Output in 1934 (metric tons). Actual output in 1933 (metric
tons). Increase or decrease (metric tons). Rate of increase
(1933 = 100).
1411. Mumford, H.W. 1935. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 47:1-287. For the year
ended June 30, 1934.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Value of forages for
adjusting acreage varies (p. 26-27; Timothy, red clover,
alfalfa, and soybeans are compared in a rotation of corn,
oats, and wheat). Study aims to ﬁnd forage crop for every
need (p. 41-42; “Soybeans seeded with Sudan grass reduced
chinch bug damage to a minimum”). Seed-type soybeans
yield more hay and seed (p. 43-44; “Over a 5-year period the
Dunﬁeld yielded 3.59 tons of hay an acre; the Mansoy, 3.53
tons; and the Manchu, 3.36 tons. All of these are seed-type
beans. The Kingwa [black seeded] and Peking, both hay
types, yielded only 3.29 tons and 3.21 tons respectively.”
Illini produced 3.16 tons of hay per acre. In a 10-year test
for seed yield at Urbana, the winner was Illini at 38.9 bu/
acre). Soybean yield factors are apparently heritable (p.
44-46; “Soybeans of high oil content are demanded by
processors, while large yields of seed are demanded by the
grower”). Maximum soil improvement sought for soybean
crop (p. 47; “Where corn follows soybeans, tests prove that
soybeans may be plowed under most satisfactorily at a date
in the fall before many leaves have been lost, but when the
plant has made its maximum growth. The seed in the pods
should be completely developed”). New crops and new uses
relieve surplus problem (p. 69-70; “Extensive studies on the
use of soybean oil in paints were continued with promising
results”).
Livestock investigations: “Toasting” soybean oil meal
lowers palatability (p. 73-75; Tests were made “to determine
the relative feeding value of soybean oil meals manufactured
in different ways. The cattle making the largest gains
were those fed meal produced at the lowest temperature”).
Soybean meals better than ground beans for chicks (p. 11315). Dairy cattle can utilize lespedeza straw to advantage (p.
135-36; Compared with soybean hay. Although cows refused
23.1% of their soybean hay {compared with 10.0% of
lespedeza hay}, they yielded more daily milk per cow {35.5
vs. 33.5 lb} but made less daily weight gain per cow {0.08
vs. 0.37 lb}).
Entomology investigations: Safety of soybeans being
guarded by insect surveys (p. 142; Soybean plantings were
vastly increased in 1934 as a result of the drouth and chinch
bug situation. Protection of this comparatively new crop
from insects is made possible by annual surveys which the
Illinois Natural History Survey conducts in cooperation with
the Univ. of Illinois Department of Agronomy).
Agricultural economics investigations: Guides to lower
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grain costs are found in studies (p. 178-79; In 1933, soybeans
that were harvested using a combine cost $15.05 per acre.
The yield was 23.0 bu/acre. So the cost per bushel was
$0.65. This compared with $0.41 for corn and $0.48 for oats
and $0.61). Three-year ﬁgures show soybean costs being
lowered (p. 179-80).
Home economics investigations: Many varieties of
soybeans have promise as foods (p. 255; Sybil Woodruff
has studied the palatability of a large number of soybean
varieties. Several varieties, including the popular Illini and
a variety found in September to be very palatable as a green
vegetable, were tan or ivory in color). Address: Dean and
Director of the Station, Urbana, Illinois.
1412. Sweeney, O.R.; Arnold, Lionel K. 1935. Processing the
soybean. 2nd ed. Iowa State College, Engineering Extension
Service, Bulletin No. 103. 59 p. 28 cm. (Ames, Iowa). First
published in 1929. Ofﬁcial publication, Vol. 34, No. 14. 4
Sept. 1935. [42 ref]
• Summary: This is a revised version of the original 1929
bulletin. Contents: 1. The soybean and the farm problem:
Characteristics of the soybean, uses of the soybean, soybeans
in Iowa, the soybean and the nitrogen problem, the soybean
and the protein problem, the soybean and the vegetable
oil problem. 2. Methods of producing soybean oil: The
hydraulic press method, the Anderson Expeller method, the
solvent extraction system (stationary, large-scale Soxhlet
type, rotary, continuous [Hansa Company, Ford Motor Co.],
extraction solvents incl. trichloroethylene). 3. Plant design. 4.
Production costs: Operating costs, calculation of costs. “The
authors have endeavored to present the philosophy of small
plants located close to the grower of the beans who would
also be the buyer of the meal at a price not loaded by high
freight costs. The farmer would thus retain on the farm the
protein portion of the bean with its high feed and fertilizer
values.”
Page 39 notes: “A continuous process said to be suitable
for a small scale plant is being experimented with by the
Ford Motor Company. In this process the ﬂaked beans are
fed into the bottom of a pipe set at a 10 degree angle and
ﬁtted with a screw conveyor. The ﬂaked beans are moved
through the pipe against the solvent, which ﬂows in at about
halfway between the upper and lower end. The upper end
of the pipe forms a steaming chamber where the solvent
is vaporized off. A similar process has been patented by
Flumerfelt.”
Photos show: (1) Experimental hydraulic press. (2) An
Anderson Expeller.
Table 31, titled “U.S. soybean oil mills” (p. 55), lists 22
establishments that “are, or have been, processing soybeans
for the production of soybean oil: Archer-Daniels-Midland
Co., Minneapolis, Minnesota. The Chicago Heights Oil
Co., Chicago Heights, Illinois. The East St. Louis Cotton
Oil Co., East St. Louis, Illinois. The Eastern Cotton Oil

Co., Elizabeth City, North Carolina. The Elizabeth City
Oil and Fertilizer Co., Elizabeth City, North Carolina.
Falk and Co., Carnegie, Pennsylvania. W.F. Fancourt and
Co., Philadelphia, Pennsylvania. Ford Motor Co., Detroit,
Michigan. Funk Bros. Seed Co., Bloomington, Illinois.
Wm. O. Goodrich Co., Milwaukee, Wisconsin [subsidiary
of ADM]. W.R. Grau and Co., New York, New York. The
Havens Oil Co., Washington, New Jersey. National Oil
Products Co., Harrison, New Jersey. The New Bern Cotton
Oil and Fertilizer Mills, New Bern, North Carolina. The
Peru Products Co., Peru, Indiana. Wm. H. Scheil, Inc., New
York, New York. Soybean Products Co., Cedar Rapids,
Iowa. Spencer Kellogg and Sons, Inc., Des Moines, Iowa.
The A.E. Staley Co., Decatur, Illinois. Standard Soybean
Processing Co., Centerville, Iowa. Welch, Holme and Clark,
Inc., New York, New York. The Winterville Cotton Oil Co.,
Winterville, North Carolina.” Address: Iowa State College,
Ames, Iowa.
1413. Product Name: Delta Protein.
Manufacturer’s Name: Glidden Company (The), Soya
Products Div.
Manufacturer’s Address: 5165 W. Moffat St., Chicago,
Illinois.
Date of Introduction: 1935?
New Product–Documentation: Glen H. Perkins. 1964.
March 17. U.S. Patent 3,125,455. “Coating Compositions.”
This coating is used on paper. Proteins that may be used
include “casein, soya proteins, such as Alpha Protein and
Delta Protein marketed by Central Soya Company, gelatin,
and the like.”
1414. Fort Dodge Messenger and Chronicle (Iowa).
1936. Plans for soy bean processing plant in Fort Dodge
announced: L.E. Armstrong to open mill here in spring–Unit
for manufacturing cornstalk lumber may be part of plant.
Jan. 4. p. 3.
• Summary: “Opening of the Plymouth Processing mills as
an important addition to Fort Dodge industrial plants was
announced today by L.E. Armstrong, head of the new ﬁrm.”
The company has leased space in the idle Plymouth Clay
Products company plant near Oleson park in southeast Fort
Dodge. The buildings are now being reconditioned for the
installation of machinery, which has been ordered and is
scheduled to arrive in about Feb. The plant is expected to be
ready for operation by early spring. It will have a capacity of
1,000 bu/day of soy beans, and additional equipment would
enable it to double that capacity.
Financing of the ﬁrm has been completed and no stock
will be offered for sale, said Armstrong.
The mills will extract soy bean oil (which is used to
make paint and cooking oil), then grind the residue of the
bean for stock feed.
After studying the possibilities of a local soy bean
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processing plant for some time, Armstrong believes it will
provide an opportunity for the farmers of Webster and
adjoining counties to use substantial part of their acreage for
proﬁtable soy beans instead of the oats they grow now.
A small portrait photo shows L.E. Armstrong.
1415. Sconce, Harvey J. 1936. The soy bean conquers
industrial America. Illinois J. of Commerce 18(1):16-17, 26,
28, 30, 32. Jan. *
• Summary: Traces the history of the soybean, and discusses
harvesting methods, extraction processes, industrial and food
products derived from the beans, the utilization of the bean
in the Ford plant, its invasion of the cotton lands, and its
adaptability to Tennessee and Canada.
“This is the greatest conquest of territory by a plant
in history. Ten years more and it will have revolutionized
the industrial manufacturing of America. The soy bean had
to come to the United States to get its chance, and it made
good.”
Note: The author supplied Henry Ford with his ﬁrst soy
beans. Address: Chicago, Illinois.
1416. Burlison, W.L.; Mitchell, HH.; Woodruff, Sybil. 1936.
Re: Soybean research laboratory. Letter to H.W. Mumford,
Dean, College of Agriculture, Univ. of Illinois, Urbana, Feb.
3. 6 p. Typed, with signature (Burlison’s) on letterhead.
• Summary: A table (p. 1) gives a summary of estimated
expenditures for soybean research now under way at the
Illinois Agricultural Experiment Station. There are 4 projects
under way in the area of agronomy ($8,862), 4 in animal
husbandry ($4,950), 1 in dairy husbandry ($900), and 1 in
home economics ($2,181). Total expenses: $16,893. For
each is itemized the expenses for salaries, wages, equipment,
and land. Pages 3-6 itemize these expenditures by project
number.
Note: At a meeting held 4 days later, on 7 Feb. 1936, in
Chicago, the formal cooperative agreement establishing the
U.S. Regional Soybean Industrial Products Laboratory was
formulated (Cartter 1956, p. 61).
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Ofﬁce Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
1417. Carminati, Giulio. 1936. La soia e la lana artiﬁciale
[Soya and artiﬁcial wool]. Italia Vinicola ed Agraria (L’)
26(4):50-53. Feb. 10. [Ita]
• Summary: Discusses the artiﬁcial wool produced from
soybeans, and other uses to which the beans are put. The
possibilities of the crop for Italy are considered. Address:
Casalmonferrato.
1418. Kanga, D.D. 1936. The soya bean: An ideal foodstuff
for India. Vegetarian News (London). Feb. p. 46-49. [3 ref]
• Summary: Discusses the many food and industrial uses of

the soya bean. “Millions of people in India live on a purely
vegetarian diet.” “Hardly one person in a thousand even
amongst our educated people has heard about this important
foodstuff, much less seen or handled it.”
“From several experiments made in private families, and
public institutions like the Sir Ratan Tata Industrial Home
and the Bengali Girls’ School, and from the fact that soya
bean preparations were made at the Soya Bean restaurant
in the H.O.H. Fête held in Bombay and sold to the visitors,
it seems that a number of table preparations can be easily
made from the soya beans and soya bean products suitable
to the varied tastes of our countrymen, such as coffee, cocoa,
chocolates, biscuits, cakes, pastry, sandwiches, custard,
pudding, soup, bread, milk, cheese, sauce, salad, macaroni,
margarine, all sorts of sweets, puri, ganthia, sev, bhajis,
papads, vada, chevdo, etc.”
“If Mother India wishes to have a race of strong, healthy
and virile sons and daughters she must see that soya bean is
grown most extensively in the different parts of our country*
and that it becomes a household word in every home and
is included in the dietary of every family.” (Footnote: *”It
is gratifying to note that experiments carried out in Sindh,
Poona, etc., show that the soya bean can be successfully
grown in our country. It is also gratifying to note that the
Saurastra Seva Samiti Ranpur, Kathiawad, is doing some
good solid work in popularising and distributing soya beans
among the cultivators of its own province. It is equally
gratifying to note that the Baroda State has also begun the
cultivation of the soya bean in its territories.–Footnote in the
‘Indian Humanitarian’”).
Note 1. This article was reprinted from the Silver Jubilee
Number of the Indian Humanitarian (Bombay). Note 2. The
Vegetarian News was published by the London Vegetarian
Society from 1921 to 1958. Address: Gujarat College,
Ahmedabad, India.
1419. United States Department of Agriculture (USDA),
Ofﬁce of Information, Press Service. 1936. New laboratory
set up to study America’s fastest expanding crop (News
release). Washington, DC. 3 p. March 16.
• Summary: “Twelve Northern Central States and the U.S.
Department of Agriculture have opened a cooperative
soybean industrial research laboratory at Urbana, Ill. This
development follows the biggest production jump in the
history of this crop in America. The states are Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Nebraska,
Kansas, Missouri and the Dakotas.
“Three immediate objectives of the new laboratory are:
improvement of present industrial uses and development of
new industrial uses for soybeans; more facts on the effects
of different processes on the quality and quantity of soybean
products; and facilities for testing different varieties as to
adaptability for industrial use. On experimental plots nearby,
plant breeders hope to grow new varieties even better suited
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to industrial demands.
“Soybean acreage has more than doubled in the last few
years... Reasons for this increase–in addition to the demand
for beans for food, feed and industrial uses–are immunity of
soys to chinch bugs and other pests, good prices compared
with other grain crops, drought resistance and high seed
yield.
“The laboratory will be in charge of Dr. O.E. May of the
Bureau of Chemistry and Soils. Breeding work will be under
the direction of W.J. Morse of the Bureau of Plant Industry.”
“A question the new laboratory will study is why the
same soy varieties growing under varying soil and climatic
conditions show a range of 12 to 26 percent in oil and 28 to
54 percent in protein. For paints, varieties having an oil high
in ‘iodine number’ are desirable. For food purposes an oil
low in ‘iodine number’ is better.”
“The laboratory is located at the University of Illinois
because Illinois is in the heart of the northern soybean
area where the yellow oil varieties like the Manchus are
produced; because space for housing the laboratory was
available there; and because that state is the largest producer
of soybean seed.”
A illustration titled “The Many-sided Soybean” shows
uses of soybean meal (plastics, stock feed, food) and soybean
oil (ﬂoor covering, paint and cooking).
Note: Interest in soybean plastics increased in 1942 at
the start of World War II. It was hoped that they might serve
as an alternative to metal, which was now in short supply and
being conserved for wartime uses. Address: Washington, DC.
1420. Thomae, Erich. 1936. Verfahren zur Gewinnung
blutgerinnungsfoerdernder Stoffe [Process for obtaining a
blood clotting agent]. German Patent 671,746. March 21. 2
p. Issued 13 Feb. 1939 (Chem. Abst. 33:6528). [Ger]
• Summary: This blood-clotting material is obtained from
soy ﬂour.
Note: Soy is mentioned 7 times in this patent in the
forms “Sojabohnen” (soybeans) and “Sojamehl” (soy ﬂour).
Address: PhD, Tubingen, Germany.
1421. Finney, Burnham. 1936. Car parts of plastic. Molded
materials grow in favor with makers–Ford’s soya beans. New
York Times. March 22. Section 12. p. 6.
• Summary: “Ford soya bean plastics heretofore have been
made on a semi-production scale, the quantity approximating
1,000 pounds a day, or about 7 per cent of the amount needed
to mold 5,000 sets of twenty-ﬁve small parts regularly
used in Ford’s production. Expanded facilities will greatly
increase output at the Rouge plant of plastic materials...
While the molding compound is more expensive per pound
than steel, the saving in weight and the few operations
necessary to fabricate a ﬁnished part actually result in a less
costly completed product. Aside from the fact that they are
cheaper to make than steel parts, plastic products show no

wear, do not become chipped or scratched and are not subject
to corrosion...
“To supply Ford with enough soya products for
1,000,000 cars a year it is estimated that 50,000 acres a year
must be planted in soya beans. Such acreage would provide
about 825,000 gallons of oil for enamel, 540,000 gallons for
shock absorber ﬂuid and 200,000 gallons for foundry core
oil.” Address: Detroit.
1422. New York Times. 1936. Soybean laboratory set up.
March 22. Section 4. p. 10.
• Summary: “To follow the march of the versatile soybean,
America’s fastest growing crop, the Department of
Agriculture, with the cooperation of twelve North Central
States, has established a soybean research laboratory at the
University of Illinois at Urbana.
“There Federal scientists will try to uncover new
industrial uses for soybeans, assemble more facts on the
effects of different processes on the quality and quantity of
soybean products, and test different varieties to determine
their adaptability for industrial use.”
“What are the reasons for the boom in soybeans? In
addition to the demand for food, feed and industrial uses,
Federal experts point out that their immunity to chinch bugs
and other pests, the good prices they command compared
with other grain crops, their high seed yield and their powers
of resistance to drought, all contribute to their popularity.”
Soybeans are used in a wide range of industrial and food
products. The latter include ﬂour, breakfast cereals, candies,
and “roasted beans with a nutlike ﬂavor.”
1423. Prairie Farmer. 1936. New markets for soybeans:
Expansion of farmer’s 40 million dollar infant industry to be
studied in new research laboratory at University of Illinois.
108(7):4, 27. March 28. Illinois ed.
• Summary: “Still wider markets for Illinois’ lustiest infant
farm industry are expected to follow the establishment
of a new government soybean research laboratory at the
University of Illinois... Dr. Burlison believes that the staff
of 20 researchers who will soon be at work in the 6,000
square feet which the new laboratory will occupy in the Old
Agricultural Building at Urbana will ﬁnd many new outlets
for this popular crop.
“Director will be Dr. O.E. May, working under Dr.
Henry G. Knight, Chief of the United States Bureau of
Chemistry and Soils, and an advisory committee representing
the states of Illinois, Indiana, Iowa, Minnesota, Wisconsin,
Michigan, Ohio, Missouri, Kansas, Nebraska and the
Dakotas... Illinois leads the rapidly-growing soybean
industry; produced 55% of the 1935 United States crop of
39,637,000 bushels. This 1935 crop, valued at $34,323,000,
was eight times as large as the crop of 1925. Market for
commercial beans is furnished by 35 processing plants,
20 food plants, and 50 mills making paints, oils and other
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soybean products.”
Dr. Knight outlined the three objectives of the new
laboratory in a special statement made to Prairie Farmer:
“1. To develop industrial uses for soybeans and soybean
products. 2. To obtain information on the effects of different
processes on the quality and quantity of products obtained
from soybeans. 3. To provide facilities for testing the quality
and adaptability of types and varieties of soybeans for
industrial uses.”
Dr. Knight also discussed ﬁve reasons for the rapid
growth in soybean production: “1. Increased demand for
soybean oil, oilmeal, and food products. 2. Immunity of
the soybean to chinch bugs and other pests. 3. Good prices
compared to other grain crops. 4. Drouth resistance of the
soybean plants. 5. High yield of seed.”
“Funds for operating this laboratory come from the
Bankhead-Jones Act which provides for a limited number of
laboratories in the major agricultural regions.”
Photos show Dr. Henry G. Knight, Dean H.W.
Mumford, and Dr. W.L. Burlison.
1424. Cameron, W.J. 1936. Henry Ford. Dearborn,
Michigan: Ford Motor Co. 4 p. March 29. 18 cm.
• Summary: This is the text of a radio talk given on the Ford
Sunday Evening hour on 29 March 1936, number 27 of the
1935-36 Series broadcast over the Nation-Wide Network of
the Columbia Broadcasting System from Masonic Temple,
Detroit.
It gives a brief and colorful biography of Henry Ford,
who is now age 73. Ford was born in Civil War days on a
Michigan farm, left motherless at age 13, began working for
a living in Detroit at age 16, paid his room rent by repairing
watches at night. Got married [to Clara Bryant on 11 April
1888 in Greenﬁeld], set up his own sawmill, himself sawing
the lumber for his ﬁrst home.
“At 28, engineer for the Edison Illuminating Company
of Detroit, where single-handed he installed the 8-hourday for his helpers. Working nights on a horseless carriage,
greatly encouraged by Thomas A. Edison; running his
ﬁrst little car around Detroit to the consternation of horses
and the amusement of men; and–typical of his engineer’s
conscience–waiting seven years after his ﬁrst car ran before
he would sell one. So he came to his 40th year and began to
make automobiles...
“He ran the price of a Ford car down from $2000 in
1906 to $360 in 1916. He ran production up from six cars a
day to 9,000. From $2 a day, he ran wages up to a $7-a-day
minimum. In 1915, his volume reaching 300,000 cars, he
returned $50 to each purchaser and cut the price. Always
trying the untried, he inspired Edgar Guest’s famous poem–
’He started to sing as he tackled the thing / That couldn’t be
done, and he did it.’”
“Outside of business, preserves American folk music
and dances; rescues the old landmarks–Longfellow’s

Wayside Inn, ‘Mary’s Little Lamb’ schoolhouse; courthouse
where Lincoln began to practice law; the laboratories where
Edison wrought his wonders; McGuffey readers. Establishes
schools and trade schools. Builds great American museum
and historical village, as an institute of technology for young
Americans.” Address: Ford Motor Co., Dearborn, Michigan.
1425. Matagrin, Am. 1936. La lécithine: Ses propriétés ses
emplois en savonnerie-parfumerie [Lecithin; Its properties
and use in the manufacture of soaps and perfumes]. Revue de
Chimie Industrielle et le Moniteur Scientiﬁque, Quesneville
45(531):72-76. March; 45(532):104-09. April; 45(533):12633. May; 45(534):158-63. June. [90 ref. Fre]
• Summary: Contents: Part I: Introduction. 1.1 Origin (from
Gobley’s isolation in 1846), extraction, composition, and
properties. 1.2. Extraction and puriﬁcation processes. 2.
Preparation of vegetable lecithin.
Part III. 3.1 Composition of the phosphatides in lecithin
(content of phosphorus). 3.2 Properties of lecithin and
applications already in common use. (medical utilization of
animal lecithin). First industrial uses of vegetable lecithin.
Part II: Lecithin in soaps and perfumes (p. 128). 2.1
Vegetable lecithin in soaps. 2.11. Effects accompanying the
addition of lecithin to soaps. 2.2 Utilization of lecithin in
soaps. Lecithin in the manufacture of cosmetics: nutritive
creams and irradiated creams. 1. Methods of using lecithin
and cholesterol in cosmetics (6 untitled tables). 2. The future
of lecithin in soaps and perfumes.
Note: The extensive bibliography is very poorly done.
Address: France.
1426. McCarroll, Hudson. 1936. Address of Hudson
McCarroll, Chief chemist of Ford Motor Company, at
Illinois farmers grain dealers convention, Chicago. Farmers’
Elevator Guide 31(4):3-5. April 5. Also published as
“Increasing the Use of Agricultural Products in Industry,”
Ford News. April 1936, p. 65-66, 75.
• Summary: The work done at the Ford plant at Dearborn,
Michigan, in utilizing the soybean in the automobile
industry, and the process followed, are described in the
talk delivered before the Farmers’ National Grain Dealers
Association, of Illinois, at La Salle Hotel in Chicago.
“During 1935 the Ford Motor Company paid out for
farm products more than $27,000,000. As an example, this
means that our million-car program for 1935 called for the
cotton from 556,000 acres... and 61,500 acres of soy beans–
to mention only a few of the products.”
“Several years ago, Mr. Henry Ford set aside about
200 acres at Dearborn, Michigan, for an educational project
which he named the Edison Institute after his friend Thomas
Alva Edison. The institute includes a museum, the early
American Village of Greenﬁeld and a research organization.
“In 1930 Mr. Ford decided that increasing the use of
agricultural products in our industry should be one of the
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main problems of the Edison Institute, and should receive
attention from those in the Ford Motor Company interested
in research.
“Since that time there have been constantly employed in
excess of 20 men on this research work, besides the farmers
necessary to raise the crops under consideration.
“Probably in excess of $2,500,000 has been expended.
This work is one of Mr. Ford’s closest personal interests, and
whatever has been accomplished has been under his personal
direction.
“Mr. Ford selected the soy bean for our initial large scale
work as an example of what may be done, although it should
not be thought that this is the only farm product on which we
have worked.”
“Our large-scale work on the beans started in 1932 with
the planting of 8,000 acres. About 300 varieties have now
been tried on our experimental farm... At the Edison Institute
in Greenﬁeld Village you may see a six-ton experimental soy
bean oil extraction unit in operation ﬁve days each week.
This unit in the village will process 1,200 tons or 40,000
bushels, of beans in 200 days, this being the production from
2,000 acres. A unit of this size will lend itself well to farm
community operation. Processing cost has been about 15
cents a bushel...
This oil extractor operates much like an ordinary coffee
percolator. The solvent is fed into the percolator near the
upper end. The oil and solvent ﬂow off through a ﬁlter and
into a still, where the oil is freed form solvent...
“Assuming that half the glycerine used in car enamels
comes from soy bean oil, we estimate that about a million
gallons were used for this purpose in 1935. And if one-half
the glycerine used in our shock absorbers is from soy bean
oil, this use consumed 540,000 gallons.
“Our foundry is another large user... This process
consumed about 200,000 gallons last year.” Address: Chief
Chemist, Ford Motor Co., Michigan.
1427. Holmes, Marie. 1936. Cooking chat: Parts of motor
car and baby foods made from soy bean. Toronto Daily Star
(Canada). April 16. p. 34.
• Summary: A long article, with recipes, focusing on the rise
of the soy bean in Canada’s public awareness.
“What’s all this talk about soy beans? Why are they
bursting into headlines, causing heated debates in the House
of Commons and revolutionizing the food and industrial
world?
“When a product whose name is foreign to most of us
becomes the subject of much discussion publicly or privately,
we are anxious to know why.”
“A small bean, known for thousands of years by the
Chinese, is about to become the culture plant of the future.
This ancient food with new importance is the soy bean.”
The story of the soy bean is a romantic one, for its origin
dates back thousands of years to Manchuria and Mongolia

[sic], where it is still largely grown today. Henry Ford is
discovering new uses for it in the automobile industry. It is
used [in the form of fermented soy milk] in the scientiﬁc
formulas fed to the Dionne quintuplets. As many as 595
products are now made from the soy bean. Several of the 500
varieties of soy beans are now grown in Ontario, and are of
high quality.
The soy bean is a rich source of oil, from which many
industrial products have been developed, such as soaps,
paints, varnishes, printers’ ink, linoleum, and artiﬁcial
leather. This oil is also rich in lecithin, which can be added to
dye baths and to ﬁnishing solutions for artiﬁcial silks and for
cotton. Soy bean glue is used to make furniture and plywood
from pine trees.
The soy bean is also an excellent source of food, feed,
and ammunition. “Dr. A.A. Horvath, probably the greatest
chemical authority on the subject of the soy bean says: ‘As
an economical source of valuable and wholesome dietary
elements it probably has no peer.”
Pediatricians have found “soy milk” beneﬁcial for
feeding infants when mother’s milk is not available. Roasted
soybeans [soynuts] can be used as a peanut substitute. Flour
made from the soy bean can replace part of the wheat ﬂour in
cakes, puddings, and breads, and because of its high protein
and low starch content, is suited for diabetic and reducing
diets. Soy bean cereals are now on the market.
“The hardy Mongolians, giants of strength and stature,
have, through the ages, been nourished by the soy bean, the
growing of which is the greatest industry of Mongolia [sic,
Manchuria].
The soy bean is widely used in Chinese cookery, in
forms such as the famous soy sauce. And the soy bean is a
rich source of high quality, low cost protein (and minerals)–
rivaling that in milk, meat, ﬁsh and eggs.
Recipes: Vegetable casserole (with “1 cup soy bean
cereal”). Raisin soy mufﬁns (with “1 cup soy bean cereal”).
Chocolate soy cake (with “½ cup soy ﬂour”). Health pudding
(with “2 tablespoons soy bean cereal”). Soy bean cookies
(with “2 cup soy bean cereal”).
A large photo, titled “Manufacture of new foods,” shows
a man (wearing a white lab coat) pouring a ladle of soy beans
into the hopper of a mechanical mill.
A small portrait photo shows Marie Holmes.
1428. Chase, Herbert. 1936. More plastic parts with soya
beans playing an important role to the tune of 1000 lb.
daily at the River Rouge Ford plant. Metal parts in Ford
line supplanted by molded plastics. Automotive Industries
74(16):560-64. April 18.
• Summary: The Ford Motor Company has opened a new
plant for manufacturing and molding plastics, including
soybean plastics. “Ford is beginning to substitute plastics for
other types of material in a much larger way than has ever
been done before in the automotive ﬁeld and probably in any
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class of manufacturing. It seems likely that the new program
for using plastics will have a far-reaching effect...
“Heretofore, the consumption of plastics in the
older Ford molding plant, which continues in operation,
approximated 15,000 lb. a day... and has included up to 1000
lb. a day of the new soya-bean plastic which is an exclusive
development of the Ford company.”
“It is well known, of course, that Henry Ford is greatly
interested in a closer tie-up between the farmers of the
country and manufacturing industry... In the soya bean, Mr.
Ford has found one means of accomplishing this. Some
12,000 acres of Ford land have been planted with soya beans,
and to supply enough soya products for building a million
cars annually another 38,000 acres planted in these beans, it
is estimated, will be required. It is understood that Mr. Ford
would like to see the latter come from other farms than his
own.
“The chief product of the soya bean used in Ford car
manufacture is oil, of which, for one million cars, 825,000
gallons are needed for paint (enamel), 540,000 gal. for
shock-absorber ﬂuid, and 200,000 gal. for foundry core oil.”
Photos show six types of equipment. Address: M.E.

Dr. E.F. Ware added that paint-makers use enormous
quantities of soybean oil. “The buildings of Chicago’s
Century of Progress Exposition [in Illinois] were coated with
soybean paints.” “Soybeans can be used for every thing from
hay to hairpins it seems.”
Dr. H.E. Barnard, director of research of the Farm
Chemurgic Council, said that “artiﬁcial wool might be made
out of these same proteins.” The Italians are now trying to
make wool out of the casein of milk.
“There is a boon in soybeans as a result of all this
chemical activity. About 5,000,000 acres in this country are
given over to their cultivation. But the world’s center for
commercial [soy] beans is still in Manchuria.” Today more
than 60 soybean varieties are listed in seedmen’s catalogues.
“If the industrial and food uses of the soybean increase it will
rank with corn as a major American crop in two decades.”
A large photo shows a coolie in Manchuria carrying a
large sack of soybeans on one shoulder.
Note: This is the earliest English-language document
seen (Nov. 2017) that uses the term “artiﬁcial wool” to refer
to spun soy protein ﬁber used like a textile ﬁber (such as
wool).

1429. Kaempfert, Waldemar. 1936. The week in science:
Chemistry’s expanding ﬁeld. New York Times. April 19. p.
XX4.
• Summary: The section titled “In praise of soybeans”
discusses a soybean symposium held in Kansas City
[Missouri], incl. presentations by Dr. A.A. Horvath and
Dr. N.F. True. Chinese have long made fermented “soy
foods,” including soy sauce–which is used in the USA to
season chop suey. In the USA soybean protein is use to coat
and size paper. Soybean glue holds plywood together. Dr.
H.E. Barnard, director of research for the Farm Chemurgic
Council thinks artiﬁcial wool might be made from soybean
proteins. “In a Wellslike glimpse of the future, Dr. Barnard
saw the ‘passing of the cow and the sheep’ if the soybean
lives up to his hopes.”

1431. Consumers’ Guide. 1936. Salute to the “wonder bean.”
3(8):3-7, 22. April 20.
• Summary: A general introduction to the soybean and its
uses, including “green soybeans” (used as a green vegetable),
soy milk, soy oil, lecithin, and [whole dry] soybeans.
“Almonds, eggs, lean meat, milk, all have complete
proteins. So do soybeans which sometimes, as in the case
of many eastern [East Asian] people, are the only source of
efﬁcient protein within pocketbook reach.”
“Soybean ﬂour,... is both a rich and a cheap source of
such minerals as calcium and iron.” Calcium in the diet
is necessary for strong bones and teeth. Soybeans are a
probable source of vitamin A, and a good source of vitamins
B and G (the “anti-pellagra” vitamin). Soybean sprouts
have vitamin C (the “scurvy ﬁghting” vitamin). Unlike most
beans, soybeans contain little starch. “For this reason they
are recognized as a good food for people needing a low
starch diet.”
Note: This is the earliest document seen (Aug. 2011)
that uses the term “wonder bean” to refer to the soy bean.
Address: U.S. Agricultural Adjustment Administration,
Washington, DC.

1430. New York Times. 1936. Chemistry’s expanding ﬁeld:
Notable papers presented in Kansas City [Missouri] meeting
show wide scope of research. In praise of soybeans. April 19.
Section 10. p. 4.
• Summary: The soybean was the subject of one of the
symposiums at the American Chemical Society meeting
last week in Kansas City, Missouri. Dr. A.A. Horvath of the
University of Delaware’s Agricultural Experiment Station
stated: “In 1932 some 9 million pounds of soybean oil were
used in soap-making.” Dr. N.F. True discussed food uses
of soybeans noting that the Chinese farmer “likes his soy
foods fermented by molds, just as we like pickles and cheese
fermented with the aid of bacteria. The soybean sauce that
the Chinese waiter hands you with chop suey is a fermented
soybean product, in case you don’t know it.”

1432. Wall Street Journal. 1936. Chemists at convention tell
of soy beans’ growing use. April 20. p. 5.
• Summary: At the 91st meeting of the American Chemical
Society in Kansas City a number of papers were presented
that discussed the “growing economic importance of the soy
bean and soy bean oil in chemistry and in food products and
its importance to the farmer as a new and proﬁtable crop.”
Last year more than 29 million bushels of soy beans
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were harvested from 5 million acres compared with a
planting of only 500,000 acres in 1915. Increasingly new
uses for soy bean oil are being developed in paints, plastics,
soap making, glue, as a source of proteins in chemistry, and
in competition with cotton seed oil as a vegetable shortening
and other food products. The soy bean is now America’s
fastest growing crop.
The following authorities presented papers: Dr. E.E.
Ware of Sherwin-Williams Co., Dr. H.E. Bernard, research
director of the Farm Chemurgic Council, and M.M. Durkee
of the A.E. Staley Mfg. Co.
1433. Newsweek. 1936. Raiding a treasure store of the
vegetable kingdom. 7:38. April 25.
• Summary: “Today some 20 concerns manufacture soya
food products.” Chemists have found some 300 uses for the
soybean, ranging from hay to hairpins. The most striking
use is the perfection of methods for using the oil in paints
and varnishes. Manufacturers found that proper amounts of
soybean oil will prevent white paint and enamel from turning
yellow.
Henry Ford was one of the ﬁrst to see possibilities in the
oil as a paint base. He became involved with the soybean in
1931. His technicians soon discovered other useful qualities
in the versatile legume. Ford became the largest soya grower
in the world. In 1935 Ford built a $5,000,000 mill at his
River Rouge plant to process crops for industrial purposes–
for which oil must ﬁrst be extracted from the bean.
The soybean has grown into an industrial giant at
Dearborn. In 1935 it provided paint for 1,000,000 Ford cars,
540,000 gallons of the oil went into glycerine for shock
absorbers, and 200,000 were required for dry bond for core
sand in the foundries.
Ford worked other miracles with the soybean meal cake.
“Plastic manufacture converts it into all sorts of automotive
gadgets–steering wheels, gear-shift knobs, light-switch
handles, dashboard panels, soap, distributor covers, and
window-trim strips... This year the Ford Company will use
the produce of approximately 60,000 acres.”
Note 1. This is the second earliest document seen that
uses the word “miracles” (or “miracle” or “miraculous”) in
connection with soybeans.
Note 2. This is the earliest article on soy seen (Aug.
2002) in Newsweek magazine.
1434. Chase, Herbert. 1936. Soya-bean plastics. British
Plastics and Moulded Products Trader 7:516-21. April. *
1435. Food Industries. 1936. More soybean research.
8(4):206. April.
• Summary: “Research on industrial uses of soybeans will
be conducted at a new laboratory opened at Urbana, Illinois,
by twelve North Central States and the Department of
Agriculture.”

Last year, the increase in U.S. soybean production was
the biggest in U.S. history; 40 million bushels were produced
in 1935 compared with a little more than 20 million in 1934
and 5 million in 1925.
1436. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classiﬁcation of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(4):117T-49T. April.
• Summary: Note: The authors use the terminology “Soya
is...” throughout the document.
Contents: Part 1. I. General remarks. II. Breeding:
Natural selection breeding, pedigree selection, mass
selection, selection by cross fertilisation, characters sought
for in selection (richness in oil and protein, resistance to
disease, yield in seed).
III. Classiﬁcation of the different varieties of soya
(by colour of the seed coat, blossom colour, pubescence,
cotyledon colour, seed forms and sizes, hilum colour, pod
formation and size and colour), growth periods (early,
medium, late, etc.), height and form of plant, growth habits
(vining, upright, etc.), leaves (size and shape).
IV. Varieties cultivated in the different countries. A.
America: United States (lists alphabetically the names,
synonyms, and principal characteristics of the 183 most
important varieties presently cultivated; the description
of each includes, if known, the date of introduction and
place of origin, description of plant, days to mature, seed
color, size, and composition). The following varieties are
listed. Those followed by an asterisk (*) are not found in
any previous seed list: A.K., Aksarben, Aksawa*, Amherst,
Arlington, Auburn, Austin, Banner (see Midwest), Barchet,
Biloxi, Black Beauty (see Ebony), Black Champion, Black
Eyebrow, Black Eyebrow selection I, Black Eyebrow
selection II, Black Sable (see Peking), Bopp (see Chernie),
S.P.I. 1492, S.P.I. 1492 selection, F.C. 1829, S.P.I. 19186,
S.P.I. 19981–I, S.P.I. 20409, S.P.I. 37246, S.P.I. 30594,
S.P.I. 30745, S.P.I. 30746, S.P.I. 37053, S.P.I. 37062, S.P.I.
37062 selection, S.P.I. 37241, S.P.I. 37261, S.P.I. 37261
selection, S.P.I. 37294, S.P.I. 37298, S.P.I. 37301, S.P.I.
37396, S.P.I. 38455, S.P.I. 40114, S.P.I. 40371, S.P.I. 44210,
S.P.I. 44212, S.P.I. 44508, S.P.I. 44510, S.P.I. 46689, S.P.I.
47131, Brooks, Brown (see Mammoth Brown), Buckshot,
Buster Brown*, Buster Brown selection*, Cayuga, Chernie,
Chestnut, Chiquita, Cloud, Columbia, Columbian (see
Columbia), Dixia [sic, Dixie], Dunﬁeld, Early Black, Early
Brown, Early Green (see Medium Green), Early Green
selection, Early Virginia Brown (see Virginia), Early Wilson
(see Wilson), Early Wisconsin Black (see Wisconsin Black),
Early Yellow (see Ito San), Easycook, Easycook selection,
Ebony, Eda, Edward, Elton, Essex (see Peking), Extra
Early Black Eyebrow (see Black Eyebrow), Extra SelectSable (see Peking), Fairchild, Giant Brown (see Mammoth
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Brown), Goshen Proliﬁc, Green (see Medium Green),
Guelph (see Medium Green), Habaro, Haberlandt, Hahto,
Hahto selection, Hamilton, Herman, Hollybrook, Hollybrook
selection, Hongkong, Hoosier, Hope, Hope selection, Hybrid
5-L-3*, Illini, Ilsoy, Indiana Hollybrook (see Midwest),
Ito San, Ito San Cross, Jet, Kentucky*, Kingston, Laredo,
Laredo Selection, Large Brown (see Mammoth Brown),
Large Yellow (see Mammoth Yellow), Late Yellow (see
Mammoth Yellow), Lexington, Mammoth (see Mammoth
Yellow), Mammoth Black (see Tarheel Black), Mammoth
Brown, Mammoth Yellow, Manchu, Manchu selection I,
Manchu selection II, Manchuria (see Pinpu), Mandarin,
Medium Early Green (see Medium Green), Medium Early
Yellow (see Ito San), Medium Green, Medium Yellow
(see Midwest), Merko, Meyer, Midwest, Mikado, Minsoy,
Mongol (see Midwest), Morse, Nemo, Nuttall, Ogemaw,
Ohio 9001*, Ohio 9035 (see Hamilton), Ohio 9035
selection*, Okute, Old Dominion, Otootan, Peking, Perley’s
Mongol (see Midwest), Pinpu, Red Sable (see Peking),
Riceland, Roosevelt (see Midwest), Roosevelt Medium Early
Yellow (see Midwest), Royal (see Wilson Five), Sable (see
Peking), Shanghai (see Tarheel Black), Sherwood, Shingto,
Shingto selection, Sonoma*, Sooty, Southern (see Mammoth
Yellow), Southern Proliﬁc, Soysota, Taha selection, Tarheel
(see Tarheel Black), Tarheel Black, Tarheel Brown (see
Mammoth Brown), Tashing, Tokyo, Tokio selection,
Toyonago*, Trenton, Thurnoko* [Tsuronoko?], Verea*,
Virginia, Virginia Early Brown (see Virginia), Watson
Black*, Wea, White Eyebrow, Wilson, Wilson-Five, Wing
Jet, Wisconsin Black, Wisconsin Early Black (see Wisconsin
Black), Wisconsin Pedigreed Black (see Wisconsin Black),
Yellow (see Mammoth Yellow), Yoko (see Yokoten),
Yokoten, Yosho, Yosho selection.
Varieties grown in each of America’s 5 regions.
Principal states of North America where soya is grown
(Gives a little history and lists the most popular varieties
and how/where grown): Indiana, Illinois, Missouri, North
Carolina.
A sample description of one of the 183 varieties listed
is: “Morse.–Introduced from Newchwang, Manchuria, in
1906. This variety is said to be the most commonly used for
oil extraction, the pressed cake being exported to Japan and
Southern China as a very valuable fertilizer. Plants stout,
erect, bushy, maturing in about 130 days; pubescence gray;
ﬂowers both purple and white, 50 to 55 days to ﬂower;
pods 2 to 3 seeded; seeds yellowish green with brown
hilum, about 2,500 to the pound; germ yellow; oil 18.1%.”
Note: Though soybean pioneer William Morse did not join
the USDA until June 1907, this variety (S.P.I. No. 19186,
collected and sent to the USDA in Aug. 1906 by Frank N.
Meyer) was later named after Morse.
Example of a state (p. 172): “State of Maryland: The
total area planted with soya in Maryland in 1925 was 35,000
acres and since then it has increased steadily. This increase

in the area cultivated is due to the fact that farmers wished
to reduce their expenditure on concentrated foods. To begin
with soya was grown to replace cow peas in the coastal
plains and afterwards was generally grown in all the counties
of the State. The principal region of cultivation for forage
is the dairying district of Piedmont; for seed production, the
South-Eastern part of the coastal plains.
“The Experiment Station of Maryland has tested more
than 200 varieties, but of these only 30 have been entirely
satisfactory.
“With the exception of the quantities necessary for
domestic consumption, soya is almost exclusively grown for
forage, the best varieties for this purpose being Virginia and
Wilson. The late varieties should only be employed in cases
where there is a lack of seed.” Address: Rome, Italy.
1437. Lougee, E.F. 1936. Industry and the soy bean. Modern
Plastics 13(8):13-15, 54-57. April.
• Summary: An account of the “experimental development
of soy bean plastics by the Ford Motor Co. The information
was obtained by personal interviews with Ford executives
both in the Engineering Laboratory at Dearborn and in the
River Rouge molding division of the company.” The article
quotes Mr. Ford’s theory of making partners of industry and
agriculture, since the one needs employment for its surplus
men, and the other lacks a market for its product. This has
resulted in the starting of a large plastic plant to utilize
agricultural products such as the soybean. “The general
plan is to produce a simple processing unit which will
satisfactorily separate the oil from the beans. This unit is to
be available to farmers in rural communities who can raise
beans in the summer and process them in the winter.”
Soy bean plastics made by Ford do not follow the
conventional methods employed by other manufacturers of
phenolic plastics. The soy meal is mixed with phenol and
a part of the total quantity of formaldehyde required, and
a suitable accelerator, in a steam jacketed mixer where it
reacts for 15 or 20 minutes. The ﬁller (wood ﬂour) is added,
together with clay and stearic acid to promote smooth
molding.
Large scale work on soy beans began in 1931 [sic, 1932]
when the Ford Motor Co. planted 8,000 acres. “Last year this
was increased to 12,000. About 300 varieties have been tried
on this experimental farm... A six-ton experimental unit has
been in operation has been in operation at Greenﬁeld Village
for more than a year. It will process 1200 tons or 40,000
bushels of beans in about 200 days.”
“More than one million gallons of soy bean oil were
used last year in enamel for Ford cars. Another 540,000
gallons were made into glycerin and used in shock absorbers
for the same cars. The oil is used, too, in the foundry as a
core sand dry bond–at the rate of some 200,000 gallons a
year. To supply this demand, the soy beans from more than
64,000 acres were required in addition to those raised on the
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12,000 acre experiment farm. ‘The production of molded
plastics from this meal is based on the ability of proteins to
react with formaldehyde to produce a thermoplastic resin.’”
Note: Modern Plastics was the ﬁrst plastics trade
magazine; it was published by McGraw Hill for 36 years
before it was sold. The industry was in its heyday in the early
1940s.
1438. McCarroll, R. Hudson. 1936. Increasing the use of
agricultural products in industry. Ford News (Dearborn,
Michigan) 16(4):65-66, 75. April.
• Summary: Largely duplicates the author’s article in
Farmer’s Elevator Guide, 5 April 1936, p. 3-5. It is based
on a talk he delivered before the Farmers’ National Grain
Dealers Association, in Chicago, Illinois, at the La Salle
Hotel. Address: Chief Chemist, Ford Motor Co., Michigan.
1439. Miller, Harry W.; Wen, C. Jean. 1936. Experimental
nutrition studies of soymilk in human nutrition. Chinese
Medical Journal 50(4):450-59. April. [15 ref]
• Summary: “Because of their small carbohydrate content
soybean products have long been used as a diabetic food.
Also hundreds of years ago, it was used in the form
of soymilk, cheese, curd, various soy sauces, ferment
products, bean sprouts, as salted roasted beans and as a
coffee substitute. More recently it is used in ice-cream, icecream cones, in candies and confectionery, puddings, salad
dressings, food drinks, breakfast-foods, etc., besides in the
industries in making paints, linoleums, automobile parts,
lacquers, celluloid substitute, glue, and vegetable casein. It is
a valuable stock food, and in the human dietary the various
soybean products not only give ﬂavor and relish, but also
supply a most valuable type of protein.”
“The people in China use practically no dairy products
and comparatively little meat, and yet have a well-balanced
diet, which is obtained through the protective foods supplied
them through the soybean. We have in China the common
saying, ‘Do-giang [pinyin doujiang = soy milk] is the poor
man’s milk, do-fuh [doufu = tofu] is the poor man’s meat.’”
“We have never observed soybean protein possessing
an allergy in any single case. Recently a patient admitted to
the sanitarium informed us that he could use neither wheat,
eggs, nor milk. We placed him, therefore, on soybean protein
as found in Vetose milk and soydophilus milk, and he got
along remarkably well. We have never noted an instance
where soybean has set up any reaction in the nature of skin
eruptions, stomach or intestinal upsets” (p. 451-52).
“Much experimentation has been carried forward
along the line of making palatable food products out of the
soybean, of getting rid of the raw, beany, rather bitterish
ﬂavor in the uncooked or partially cooked bean. This
objectionable beany taste has been shown by Schmalfuss and
Treu [1927] to be a methyl-n-nonyl-ketone, which seems to
be located in the outer layer of cotyledons.

“Since a process is now available for the removal of
these ketone bodies immediately the possibilities loom
before us of the use of soybean as an important element in
the human dietary... we may have a true milk substitute.
“We have approached the formulae of cow’s milk by the
addition of a sufﬁcient amount of carbohydrate in the form of
a malt sugar and a little additional oil, together with vitamin
C in the form of tomato juice, and by exposing this liquid to
irradiation with ultra violet light to add vitamin D. Such milk
can be and is being manufactured as a dried milk powder
under the name of Vetose Soya Milk Powder with claims of
nutritive value the equivalent of other prepared powdered
milk food for infants.”
“Our experimental work on infant feeding has been
carried on over a period of more than two years, mostly in
the Shanghai Sanitarium Clinic” (p. 454).
“In the Shanghai Sanitarium and Clinic, aside from the
use of modiﬁed soya milk in the pediatrics department, the
nurses and the helps have taken regularly the soya milk,
with most satisfactory results. Our observations over this
period of time lead us to believe that modiﬁed soya milk
has every advantage over cow’s milk; it is palatable and a
liking for it is readily acquired. It is a complete food of very
high nutritive value; it is readily digested, and free from all
poisonous and deleterious substances. The standard formula
used was protein 3.5%, fat 5%, carbohydrate 5.64%. The
caloric value is a little higher than that of cow’s milk, and
will run 170 calories to the full glass” (p. 457).
Soya milk “can be used in cooking and baking; it
makes delicious ice cream. At the same time it affords the
advantages of being 100 per cent pure. Also the dread of so
many diseases now known to be directly transferred from
cows’ milk, such as hoof and mouth diseases, undulant fever,
typhoid fever, streptococcal infection, infection, dysentery,
etc., is removed from users of soya milk.
“The new milk powder, which has now been used
for upwards of a year, seems to be equal in quality with
the freshly made soya milk. It is a little better tasting. Its
advantage is that it can be transported to any place without
deterioration, and can be freshly made up as required, and
does not require refrigeration” (p. 457).
“We use a soydophilus made by inoculating sterilized
soya milk with the acidophilus organisms.” Soydophilus
“creates an intestinal ﬂora that overcomes intestinal
autointoxication.”
Note 1. This is the earliest English-language document
seen (Aug. 2013) that contains the word “soymilk” spelled
as one word, or that has the word “soymilk” in the title.
However, the word “soymilk” does not appear in the text.
Instead, the term “soya milk” is used at least 22 times and
the term “soy milk” is used once. The term “modiﬁed soya
milk” is used many times but the meaning of “modiﬁed” is
never explained.
Note 2. This is the earliest document seen (Aug. 2013)
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that contains the word “Vetose” in connection with the work
of Dr. Harry Miller with soyfoods. Address: M.D. (both),
Shanghai Sanitarium and Pediatric Dep., Shanghai, China.
1440. National Research Council of Canada. 1936.
Proceedings of the First Conference on Soybeans. Ottawa,
Canada. 4 p. Held on 29 April 1936 in the National Research
Building, Ottawa, Ontario, Canada. Conﬁdential.
• Summary: The following people were present: MajorGeneral A.G.L. McNaughton (chairman), Dr. H.D.
Chataway, Mr. F.G. Green, Dr. C.Y. Hopkins, Mr. F.E. Lathe,
Dr. W. Newton, Dr. G.S. Whitby, Dr. C.A. MacConkey
(secretary).
“The chairman explained that the Minister of Finance
was desirous of ﬁnding alternate crops to wheat to grow
in western Canada, and that he was not satisﬁed with the
progress that had been made on the question of soybeans.
The meeting had therefore been called to discuss the present
situation in respect to the soybean industry in Canada, to
consider possibilities for development and the requirements
for research in relation to cultivation, to development of new
species and to utilization.”
Dr. Hopkins proposed that the Minister of Finance
should be informed of four factors that mitigate against the
economic success of soybean propagation in Canada: (1)
Soybeans contain only about 16% of oil, while ﬂaxseed and
cottonseed contain 40%; (2) The climate of all but a very
small part of Canada is unsuitable; (3) The primary product
is the oil-cake or meal, with which Canada is already well
supplied; (4) Soybean oil is at a disadvantage in being
neither a drying nor a non-drying oil, but intermediate
between the two.
The following subjects were also discussed: Potential
use of soybean oil in making nonfood industrial products
including paints (since it has an iodine number of 117-139),
soaps, and foundry molds. Use of protein from soybean meal
in plastics and water-proof glues. The results of soybean
work by Dr. J.M. Swaine and the Dominion experimental
stations/farms in various provinces, the Arlington
Experimental Station at Washington, DC, and by Mr. T.B.
Macaulay and Mr. de Lotbinière in Canada. The secretary,
Dr. MacConkey, agreed to “bring the present list of literature
references up to date, particularly in respect to the industrial
uses of soybeans.” No formal papers were presented. The
meeting lasted only 1 hour and 5 minutes. Address: Ottawa,
Ontario, Canada.
1441. Smith, Robert A. 1936. Soy bean seed production
in Michigan. Edison Institute of Technology, Bulletin
(Dearborn, Michigan) No. 10. 17 p. April.
• Summary: Contents: Introduction. Climatic requirements.
Soil requirements. Soil preparation. Selection of varieties
(Manchu, Illini, Ito San, Dunﬁeld, Mandarin, and Greenﬁeld
have been tested for 4 consecutive years–1932-1935;

Greenﬁeld gave the best average yield, 25.3 bu/acre).
Inoculation. Time of planting. Rate of seeding. Depth of
seeding. Methods of planting. Cultivation. Harvesting:
Combine, binder, mower. Threshing. Storage of soy beans.
Industrial products made from soy beans (in the laboratories
of the Edison Institute).
Industrial products can be made from either oil, meal,
or stalks, as follows: “Soy bean oil: Enamels used on Ford
bodies, house paints, varnishes, linoleum and oil cloth,
printers ink, glycerin, fatty acids, soap, foundry sand cores,
vegetable shortening, oleomargarine. Oil-free soy meal:
Molded parts (horn buttons, gear shift knobs, distributor
parts, light switch assembly, timing gears), glues and
adhesives, water paints, core bonds, plywood glues. Soy
bean stalks: Fibers–pressed boards, furfural.” Note: This is
the earliest document seen (June 2011) that mentions Ford’s
work using soy bean protein in water-based paints.
“Soy beans were not grown extensively in Michigan
as a seed crop until the last few years, when the Ford
Motor Company became interested in their commercial
possibilities and began growing them on a large scale. As a
result considerable interest has been shown concerning their
value as a Michigan crop and the methods to be used in their
culture.”
1442. Taylor, Robert L. 1936. How soybeans help build
Fords. Chemical and Metallurgical Engineering 43(4):17276. April.
• Summary: The Ford Motor Company, probably more than
any other organization or individual, caused the soybean
to become associated chieﬂy with paint and plastics in
the public mind, although other uses have always been
more important. “The problem which led to the soybean
development at the Ford Motor Co. was ﬁrst presented by
Mr. Ford to a small group of his ofﬁcials in 1930... The
oil extractor is simply a piece of 12-in. steel pipe, 30 ft.
in length, and set at an angle of 10 degrees. Operation is
countercurrent... At the present time, the solvent used is
hexane.” The Ford development was based on the addition
of soybean ﬂour and wood ﬂour to phenol formaldehyde
plastics, which material was used in such items on the Ford
motor car as gear shift knobs, horn buttons, window frames,
distributor caps, etc.
Note: Although this use of soybean ﬂour was not
successful and was eventually abandoned, the publicity give
to it attracted public attention to the possibilities of soybeans
in plastics.
A diagram and several photos show the small-scale Ford
oil extractor. The use of lecithin as an antioxidant in rubber is
being investigated experimentally.
What are the main uses of soybeans in the manufacture
of Ford cars in terms of bushels and acres of soybeans used?
1. Soybean oil for enamel: 270,000 bushels or 16,875 acres.
2. Soybean oil for foundry sand cores: 193,920 bushels or
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12,120 acres. 3. Oil-free soybean meal for window frames:
74,074 bushels or 4,560 acres. Other small uses for meal:
Distributor caps 7,200 bushels, distributor bars 7,000
bushels, coil plate 3,100 bushels, coil cap 2,333 bushels,
light switch 1,800 bushels, gear shift knob 1,460 bushels,
large horn button 487 bushels.
“With the production of one million automobiles
annually, the Ford company will require for all purposes
more than 450,000 bushels or 28,000 acres of soybeans each
year. At the present time, the company owns only 12,000
acres.”
A ﬂow sheet shows the process for making soybean
molding compound at Ford’s River Rouge Plant: The main
ingredients are wood ﬂour 396.6 lb, solvent-extracted
soybean meal 330 lb, formaldehyde 250 lb, phenol 250 lb,
pigments 75 lb, alcohol 33 lb, lime 26.3 lb, hexamethylene
tetramine 26.3 lb, etc. Address: Editor, The Michigan
Technic, Ann Arbor.
1443. U.S. Department of Agriculture. 1936. Memorandum
of understanding between the state agricultural experiment
stations in the north central region of the United States and
the United States Department of Agriculture relative to
cooperative research into laws and principles underlying the
industrial utilization of the soybean and soybean products.
Washington, DC. 3 p. April 14.
• Summary: “The purpose of this memorandum is to provide
for correlation of the research in the industrial utilization of
the soybean and soybean products, to be done at the Regional
Laboratory established by the Secretary of Agriculture under
the Bankhead-Jones Act and at the various State Agricultural
Experiment Stations in the north central region.
“The object of the research to be done under this
memorandum is to obtain, through basic research, facts
and materials applicable to the industrial utilization of the
soybean and soybean products and to develop methods
whereby these facts and materials may be utilized for the
beneﬁt of agriculture.
“Agreement: To this end it is mutually agreed:
“(1) That the research of the Regional Laboratory will
be conﬁned to certain aspects of the industrial utilization of
the soybean and soybean products as covered in the project
outline approved by the Secretary of Agriculture of February
20, 1936 (copy attached) and that this research will be
integrated with other research in the region as may be agreed
upon by the cooperating agencies.
“(2) That, as far as practicable, research in the industrial
utilization of the soybean and soybean products conducted
by the various State Agricultural Experiment Stations will be
integrated with the research of the Regional Laboratory.
“(3) That a supplemental memorandum will be effected
between the Department of Agriculture and the State
Agricultural Experiment Station at which the Regional
Laboratory is located, and that additional supplemental

memoranda may be effected with other State Agricultural
Experiment Stations in the region, to cover speciﬁc
cooperation as progress in the research covered by this
memorandum may require.
“(4) The State representatives together with
representatives from the Bureau of Chemistry and Soils
and the Bureau of Plant Industry, provided for in the
project outline herewith attached, with the Director of the
laboratory shall formulate and recommend annually to the
cooperating agencies a program of research to be undertaken
by the laboratory in harmony with this memorandum of
understanding. These representatives shall recommend plans
for coordinating and integrating the research on industrial
uses of soybean and soybean products as provided in
paragraph (2) above...
“(8) This memorandum of understanding shall become
effective March 1, 1936, and shall continue to June 30, 1936,
subject to renewal from year to year thereafter by mutual
consent of the cooperating parties.”
This agreement was signed between 29 Feb. 1936
(the ﬁrst signer was H.W. Mumford, Director, Illinois
Agricultural Experiment Station) and by 14 April 1936 by
the director of the agricultural experiment station in the
following states: Illinois, Indiana, Iowa, Kansas, Michigan,
Minnesota, Missouri, Nebraska, North Dakota, Ohio, South
Dakota, and Wisconsin, plus the chiefs of the USDA Bureau
of Chemistry and Soils, Bureau of Plant Industry, and
Ofﬁce of Experiment Stations. It was approved on 15 April
1936 by H.A. Wallace, Secretary of Agriculture. Address:
Washington, DC.
1444. Franklin Evening Star (The) (Franklin, Indiana).
1936. New crop research. May 7. p. 8.
• Summary: “Of much interest to farmers is the recent
announcement that a new regional research laboratory is to
be established at the College of Agriculture, University of
Illinois, for further investigation concerning the chemical
qualities and scientiﬁc cultivation of soybeans.
“The laboratory will be directed by Dr. O.E. May, of the
United States bureau of chemistry and soils, and its work will
be coordinated with that of the experiment station of twelve
co-operating mid-Western states. The need of this research is
felt because of the rapidly expanding use of soybeans for an
ever increasing variety of purposes.
“As a government bulletin points out, last year there
were in the market for soybeans no less than 35 oil mills, as
well as a number of cottonseed oil mills, 20 mills making
food products, 15 making soybean ﬂour, besides 50 factories
making the paints, glues, varnishes, linoleum and other
products which were obtaining part of their raw materials
from soybeans.
“President I.C. Bradley of the National Soybean
Processors’ Association, recently said: ‘The industry is
merely in its infancy. To depict the tremendous possibilities
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sounds like sheer exaggeration or daydreaming. Yet it is
extremely important that visions of great possibilities do not
veil the hazards and pitfalls to which the new industry is heir.
Study, research and development of markets are essential.
Our organization is expanding its activities with a view to
aiding all other agencies in the drive to help production and
open up new outlets.’”
1445. Chemical Age (London). 1936. The utilisation of soya
beans: A series of papers read before the American Chemical
Society. 34(880):417-18. May 9.
• Summary: Gives abstracts of seven papers on soybeans
read before a recent meeting of the Division of Agricultural
and Food Chemistry of the American Chemical Society, at
Kansas City. The papers were: 1. Chemical studies of the
beans and their utilization, by E.E. Ware; 2. Soybean oil in
the paint industry, by E.E. Ware (Soya bean oil is not ideal
for paint use because of poor drying qualities, but it does
possess the excellent characteristics of permanent elasticity
and freedom from discoloration. At present it is seldom used
alone); 3. Extraction methods, by N.T. Spoerri; 4. Uses of
soy oil, by M.M. Durkee; 5. Food uses for varieties of beans,
by Sybil Woodruff and Helen Klaas; 6. Improvement of
nutritive properties of soybeans brought about, by heating,
by C.L. Shrewsbury and E.B. Johnson; 7. Soybean oil for
soap making, by A.A. Horvath (Today about 9 million lb
of soy oil are used to make soap in the USA. The lathering
capacity of soybean oil soap is practically not affected by the
hardness of the water).
Paper No. 5 about soya beans as human food begins:
“Soya beans are still little known to the American
people.” The composition of almost 100 “vegetable” and
“commercial” varieties has been examined. Woodruff and
Klaas have conducted proximate chemical analyses on 11
“edible varieties of soya beans in the green immature stage
and also in the fully ripened one.” Flour was made in a small
lab from 19 varieties of mature yellow soya beans; ﬂavor and
composition was compared.
1446. Barton, William S. 1936. Our expanding universe: A
department interpreting the news in science. Los Angeles
Times. May 17. p. H15.
• Summary: An anonymous farmer writes that U.S.
newspapers are overlooking the biggest event of the century
in agriculture. According to USDA statistics, the U.S.
soybean crop has just doubled in size, from 20 million
bushels in 1934 to more than 40 million in 1935. And soy
bean production has increased eight-fold in the past 10 years.
This makes it America’s fastest growing crop. The writer
contends that the best way for the farmer to help himself is to
develop new crops required by both industry and the human
stomach [the basic idea of Chemurgy].
Science has played a major role in establishing soybeans
as an important U.S. crop and in opening up new markets for

soy products. Much of the credit goes to William J. Morse of
USDA’s Bureau of Plant Industry. For more than two years
he traveled through the Orient, collecting many soybean
varieties and sending them back to the USA.
Today soy beans are used in making a wide variety of
industrial products, from paint, enamel, varnish, glue and
printing ink to rubber substitutes, linoleum, plastics for auto
parts and glycerine. They are also used to make various food
products such as soy ﬂour, soy sauce, candies, breakfast
foods, roasted nut-ﬂavored beans, etc.–as well as livestock
feeds.
Twelve North Central States and the USDA recently
opened a major soybean industrial research laboratory at the
University of Illinois.
Presently 35 mills are crushing soybeans for oil and
meal, and a number of cottonseed oil mills are doing the
same. Twenty companies are “manufacturing soy foods
products, ﬁfteen mills are making soy-bean ﬂour and more
than ﬁfty factories are turning out industrial products.”
1447. Yoshida, Sotaro. 1936. Method of manufacturing a
crayon useful as a water color paint. British Patent 461,109.
Application date (in UK): 29 May 1936. 2 p. Complete
speciﬁcation accepted: 10 Feb. 1937. Convention date
(Japan): 22 July 1935.
• Summary: “This invention relates to a method of
manufacturing crayons which can also be used for watercolour painting. Its object is to obtain by simple means a
material which can be used with a brush as a water-colour
painting and which can also be made into crayons, but which
possesses the further advantage that the effect of watercolour painting may be produced by dissolving the applied
crayon in water.
“The method consists in making a composition by
mixing vegetable oil with a suitable pigment, making a
composition by mixing clay, ‘Paranolin’ (a sort of casein
obtained from the soya bean) and casein solution together,
making a composition by adding vegetable wax to bees wax,
melting the last mentioned composition and adding the ﬁrst
and second compositions thereto and kneading the resulting
mixture, making a fourth composition by heating a mixture
of hydrogenated oil, caustic soda and water, next adding
the mixture of the ﬁrst three compositions to the fourth
composition and stirring and kneading the whole, shaping
the ﬁnal mixture into the desired form and lastly drying the
same.
“The following is a sample of carrying out the invention,
the proportions all being given by weight:
“Prepare a composition by mixing 10 parts of a suitable
pigment and 2 parts of palm oil together by means of a
roller with, if desired, the addition of 0.1 parts of colouring
matter to improve the colour and 0.2 parts of talc or calcium
carbonate as loading agent.
“Make another composition by mixing together 3 parts
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of clay, 0.5 parts of ‘Paranolin’ and 0.9 parts of a 50%
solution of casein in ammonia.
“Make another composition by melting together 1 part
of bees wax and 2 parts of vegetable wax.
“Add the aforesaid three compositions together and
thoroughly knead the same by a roller. Make a fourth
composition by mixing and heating 10 parts of hydrogenated
oil, 0.13 parts of caustic soda and 0.27 parts of water
together. Add the mixture of the ﬁrst three compositions to
the fourth composition and stir, knead and shape the whole
into the desired form. Finally, dry the same.”
Note: This is the earliest document seen (Oct. 2017)
that mentions crayons in connection with soy. The soy
contribution is from soy protein, not soy oil. Address: No.
124, 10-Chome, Itabashi, Itabashi-ku, Tokyo, Japan (a
subject of the Emperor of Japan).
1448. Agricultor Venezolano (El) (Ministerio de Agricultura
y Cria, Caracas). 1936. El cultivo de la “soya” [The
cultivation the soybean]. 1(1):24. May. [1 ref. Spa]
• Summary: A short paragraph at the top of the article states:
We have translated the monthly bulletin of the Royal Bank
of Canada [actually The Royal Bank of Canada Monthly
Letter, April 1936] which discusses the extraordinary
importance acquired recently by the soybean, an agricultural
product whose cultivation is being tested in Venezuela. The
intensiﬁcation of this crop in our country can come to signify
a new and important source of national wealth.
The article begins: “To many people, the soybean has an
oriental ﬂavour; they know it as the basic ingredient in some
of the most famous English meat sauces [Worcestershire,
etc.] and have heard that it is an important Manchurian
export. Against this background it is something of a surprise
to learn from the Wall Street Journal of February 17, 1936,
that in the previous year it had become, from the viewpoint
of cash return to the farmers, the fourth most important
cereal crop in the United States. The crop of 1934 was about
50 per cent larger than that of 1933 and the crop of 1935 was
doubled that of 1934.”
The many uses of the soybean are discussed, including
soybean ﬂour (with and without the original oil content of
the seed), soybean milk, butter, cheese [tofu], and coffee.
Among industrial uses, in 1934, 10 million lb of soybean
oil were used by the paint industry in the USA. “In varnish
and lacquers soybean oil is the principal base. The Ford car
is ﬁnished with a soybean lacquer and the Ford Company is
erecting a $5,000,000 plant in Detroit [Michigan] to make
soybean products. In soaps, glues, linoleums and rubber
substitutes, the ingredients of the soybean have come to be of
predominant importance.”
1449. Bradley, I.C. 1936. The processing of soy beans. In:
Farm Chemurgic Council, ed. 1936. Proceedings of the
Second Dearborn Conference of Agriculture, Industry, and

Science. Dearborn, Michigan. 409 p. See p. 248-50.
• Summary: Soybeans can be processed to make various
food products, or to make industrial plastics whose “products
ﬁnd their use in the electric and automobile ﬁeld, for
instance, distributor bases and covers, dashboard panels,
timing gears, switch handles...”
Also discusses factors in processing. Standards for
ﬁnished materials and trading rules have been developed by
the National Soy Bean Oil Manufacturers’ Association.
Chairman Doane asks about the suitability of processing
soybeans in village industries, comparable to community
creameries. Address: President, National Soy Bean Oil
(Manufacturers’) Assoc.
1450. Farm Chemurgic Council. ed. 1936. Proceedings of
the Second Dearborn Conference of Agriculture, Industry,
and Science. Dearborn, Michigan: Farm Chemurgic Council;
New York: The Chemical Foundation, Inc. 409 p. Held 12-14
May 1936 at Dearborn, Michigan.
• Summary: The conference is sponsored by the Farm
Chemurgic Council and The Chemical Foundation, Inc.
to “Advance the industrial use of American farm products
through applied science.” Mr. Wheeler McMillan, Permanent
Chairman. Mr. Victor H. Schoffelmayer, Permanent
Secretary. Contents: Introductory. 1. Council luncheon. 2.
General opening session. 3. Symposium on new things.
4. Power alcohol. 5. Starches and sugars. 6. Plastics. 7.
Cellulose. 8. Farm chemurgic banquet. 9. Soy bean. 10.
Insecticides and fertilizers. 11. Closing general session. 12.
Business session. 13. Appendix.
The Soy bean is the only crop discussed as such.
Chapter IX (p. 243-67) contains the six papers presented:
1. Soy beans as a farm crop, by Mr. E.D. Funk; 2. The
processing of soy beans, by Mr. Clark Bradley; 3. The rôle of
soy bean oil in paint formulation, by Mr. E.E. Ware; 4. Soy
bean proteins, by Mr. W.J. O’Brien; 5. Soy bean chemistry,
by Dr. H.R. Kraybill; and 6. Mixing soy bean oil and tung
oil, by Mr. F. Taggart. A discussion followed, moderated by
Dr. C.C. Concannon.
Of the many exhibits, the application of vegetable
oils in the manufacture of paints and the manufacture of
molded plastics from farm grown materials were given
most attention. Both of these projects were demonstrated
in 5 different displays. Exhibitors included: Ford Motor
Company, I.F. Laucks, Inc. and O’Brien Varnish Company.
Soy bean oil for tractors (p. 360): “If he [the farmer] can
extract soy bean oil and run tractors on soy bean oil, he does
not have to ship the soy beans to market and pay the freight,
and let the industrialist extract the oil... he can run his Diesel
tractor on the oil, and be ahead of the game all around.” Also
encourages farmers or groups of farmers to do the initial
steps of processing their own soybeans to make industrial
products. Note 1. This is the earliest document seen (April
2017) that mentions the use of soybean oil as a speciﬁcally
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“diesel” fuel. Many earlier documents on this general subject
referred to its use as “artiﬁcial petroleum.”
The casein plastics have increased their consumption
during the depression. Their total now reaches 4 million
pounds. They are used mostly in buttons and costume
jewelry. “Of the soya bean plastics little can yet be deﬁnitely
said as to prices or possibilities. Their characteristics are
naturally similar to the casein materials and like them, they
are comparatively expensive.” Noted from the Chemurgic
point of view is that the Ford plant output is said to be
300,000 pounds a year; 100,000 pounds of which represent
soy bean material.
Financial report. Disbursements for the ﬁrst year of
the Council’s activities ending April 30, 1936 (including
organization expense of the First Dearborn Conference):
Total Dearborn ofﬁce–$55,093.39. Total New York ofﬁce
(including printing and distribution of 40,000 copies of
Proceedings of First Dearborn Conference)–$44,567.41.
Total for the year–$99,660.80. All ﬁnancial support was
supplied by the Chemical Foundation, Inc.
Conference attendance: 1000 attend second conference;
35,000 attend nationwide meetings. Geographically, public
meetings have included every section of the country. “The
actual number of meetings organized speciﬁcally to further
the Council’s activities or at which the Council’s program
was presented, was in excess of 100, and the combined total
attendance is estimated in round numbers at about 35,000.”
The Soy Bean Committee (p. 391, 396-97). The meeting
was called to order by Edward J. Dies, Executive Secretary
of the National Soy Bean Processing Association [National
Soybean Processors Association], Board of Trade Building,
Chicago. Members present included E.D. Funk, Burlison,
and Kraybill. Those present by invitation included Dr. J.W.
Hayward of Archer Daniels Midland Co. (Milwaukee,
Wisconsin), E.E. Roquemore of Allied Mills (Chicago,
Illinois), E.F. Johnson and Lamar Kishlar of Ralston-Purina
Co. (St. Louis, Missouri). Other members listed as being
on the committee were Dr. A.A. Horvath, Chemist, Agric.
Exp. Station, University of Delaware, Newark, Delaware.
And Dr. Henry A. Gardner, Director, National Paint, Varnish
& Lacquer Association, 2201 New York Avenue, N.W.,
Washington, DC. Mr. Adrian Joyce, President. The Glidden
Company, 1963 Union Trust Building, Cleveland, Ohio. Note
2. This is the earliest document seen (Oct. 2005) showing
that Dr J.W. Hayward is now working for Archer Daniels
Midland Co.; an expert on soybean meal, he was formerly at
the Univ. of Wisconsin.
“A sub-committee composed of Messrs. I.C. Bradley,
president of the National Soy Bean Processors Association,
Ware and Burlison, charged with certain work, found that
the particular activity would now be carried on by the newly
organized Soy Bean Laboratory at Urbana, which under the
direction of the Federal government, will coordinate its work
with that of the Experiment Stations of twelve cooperating

states. Dr. Kraybill then sketched in broad outline aims and
purposes of the new Laboratory and indicated potential
beneﬁts to all interests from grower to consumer.”
“On motion of Mr. Bradley the resignation of Mr. H.G.
Atwood as Chairman of the Committee was accepted and
Edward J. Dies, Executive Secretary of the National Soy
Bean Processing Association, was elected as Chairman” (p.
396-97).
Photos show: (1) General view of the exhibition hall
from the entrance. (2) Mr. Francis P. Garvan, father of the
Farm Chemurgic Council and President of The Chemical
Foundation. (3) Dr. Charles M.A. Stine, Mr. Williams
Haynes, Mr. Howard E. Cofﬁn.
Note 2. This is the earliest document seen (May
2016) that mentions the “National Soy Bean Processors
Association” (spelled with “Soy Bean” written as two
words).
Note 4. This is the earliest document seen (May 2016)
that mentions Edward J. Dies in connection with the National
Soybean Processors Association. Note the unusual spelling
of the name of the Association of which he is executive
secretary. Address: Dearborn, Michigan; New York.
1451. Funk, E.D. 1936. Soy beans as a farm crop. In: Farm
Chemurgic Council, ed. 1936. Proceedings of the Second
Dearborn Conference of Agriculture, Industry, and Science.
Dearborn, Michigan. 409 p. See p. 243-48. Soy Bean
Sectional Meeting. [21 ref]
• Summary: Excellent overview. Contents: Introduction
(incl. early history, Peoria Plan). Mineral elements essential.
Soy bean qualities. U.S. production and imports. Bulletins
and references.
“Farmers had grown late maturing varieties of the
soy bean in the Carolinas for a few years prior to the war
[World War I] for animal consumption and seed... The ﬁrst
market was for seed purposes only and those who only grew
enough to secure a few extra bushels of extra seed received
a handsome reward for their beans from other farmers who
wished to do the same thing.
“About 1920 or ‘22 one or two men recognized the
possibility of processing the domestic soy beans for the oil
as well as for the high per cent of proteins in the meal for
stock food. A few years later this led to various meetings of
farmers who in cooperation with the processors worked out a
plan for larger acreage of planted beans as well as a study of
efﬁcient methods of producing and harvesting the crop. For
two years the American Milling Co. and Funk Bros. agreed
to pay the farmers a speciﬁed price for the crop of beans
under contract at planting time.”
The soy bean “is the heaviest feeder on phosphates
of all our grain-producing crops.” “The soy bean today
is a proﬁtable crop for the farmer to grow. It is rapidly
taking the place of oats which seldom has been a
proﬁtable rotating crop, especially in the Middle West. The
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manufacturer developed the combine so that the soybeans
are comparatively easy to harvest. Processors so far have
kept up with production, thus creating a market and utilizing
the surplus beans... In fact I know of no grain crop that has
called forth as many questions from the farmers to seedsmen
as has the soy bean.”
“The surplus of corn that we have heard so much about
is proportionally reduced by each acre of beans planted.
Farmers have recognized that by growing soy beans they
are producing a crop that they can convert into cash in the
fall of the year prior to corn husking, or they can exchange
their beans for soy bean oil meal to feed to their livestock
during the winter months. Again, by using soy bean oil
when painting their buildings they are helping themselves to
consume some of their own production.” #1.
“Soy beans may be seeded with a grain drill, a corn
planter, or a sugar-beet drill. With the drill the beans may
be put in either solid, that is from each spout in the drill, or
some of the spouts may be stopped up and the seed planted
in rows twenty-eight or thirty-two inches apart. With the
solid planting most farmers use the rotary hoe or harrow to
cultivate and kill the small weeds. When planted in rows the
bean cultivator or a corn cultivator may be used in the same
way as in cultivating corn.”
“In 1924 there were just two mills processing soy beans,
today there are about forty-ﬁve plants processing soy beans.”
“I am and for years have been an enthusiast for the soy
bean. I believe the soy bean has an unlimited ﬁeld from
the viewpoint of the farmer, research scientist, and the
industrialist, and is rapidly taking its place in the economic
life of the nation.” Address: Bloomington, Illinois.
1452. Gardner, Henry A. 1936. Perilla plantings and
technical notes on the properties of perilla oil. National Paint
and Varnish Association, Circular No. 506. p. 178-98. May.
[5 ref]
• Summary: This circular, based on a paper presented at
the Farm Chemurgic Meeting, Detroit, Michigan, 12 May
1936, is largely about perilla, of which there are two species:
Perilla ocymoides and Perilla nankinensis.
In the section titled “Miscellaneous notes on perilla oil”
(p. 189-91), the soybean is mentioned several times. Note
A concerns the “Drying and hardness of perilla-soybean oil
combinations.” A table (p. 190) shows the “Rocker drying
times of ﬁlms made from dried treated oils.” In cold, wet
weather, with a ﬁlm thickness of 0.002 inches. The times (in
hours) are: Perilla: 3.2. Linseed: 5.6. Soybean: 16.0. Raw
oiticica oil 50% and soybean oil 50%: 3.0. Perilla oil 50%
and soybean oil 50%: 4.3 hours. Thus, linseed oil dries in
about one-third the time required by soybean oil.
Table 2 (p. 190) shows the percentage of various oils
used as a vehicle by the linoleum industry from 1931 to
1935. Linseed oil always had by far the largest percentage,
followed by ﬁsh oils, China wood oil, and soybean oil

(range: 3.2 to 8.1%).
Table 3 (p. 191) shows the percentage of various oils
used as a vehicle by the printing ink industry from 1931 to
1935. Linseed oil, by far the leader, decreased from 88.7% in
1931 to 79.3% in 1935. Soybean oil is not mentioned. Table
4 (p. 191) shows the percentage of various oils used as a
vehicle by the paint and varnish industry from 1929 to 1935.
Linseed oil decreased from 75.2% in 1929 to 56.9% in 1935.
Soybean oil increased from 1.3% in 1929 to 3.2% in 1935.
Address: Director, Scientiﬁc Section, Washington, DC.
1453. Jenkins, G.F. 1936. The First Dearborn Conference–A
resume and its signiﬁcance. In: Farm Chemurgic Council,
ed. 1936. Proceedings of the Second Dearborn Conference of
Agriculture, Industry, and Science. Dearborn, Michigan. 409
p. See p. 381-85.
• Summary: The Farm Chemurgic Council and its movement
to create new national wealth from products of the soil, grew
out of The First Dearborn Conference. “Leading American
farmers, manufacturers and scientists, meeting in Henry
Ford’s Dearborn Inn on May 7th and 8th, 1935, were called
together to discuss the ‘chemical revolution.’ The Conference
was unique in the annuals of industrial development. It
sought to bring together 3 great forces, agriculture, industry
and science–to weld them into a single tremendous force.
Nothing like it had ever been attempted before.” Mr. Carl B.
Fritsche organized the memorable gathering, “In the name
of high adventure.” He later became managing director of
the Farm Chemurgic Council. The program was undertaken
with the faith and expectation that such cooperation would:
1. Result in gradual absorption of much of the domestic
farm surplus by domestic industry; 2. Put idle acres to work
proﬁtably. 3. Increase the purchasing power of the American
farmer on a stable and more permanent basis.
“Henry Ford had begun work on a $5,000,000 plastics
plant, a division of his vast industrial ‘empire,’ in which he is
to convert soy beans into paints, varnishes, automobile parts.
Ford envisions the day when automobile bodies may be
made of soy bean meal or perhaps in combination with some
other product of the soil that now goes to waste. His chief
chemist, R.H. McCarroll, addressed the Conference on the
‘Increasing Use of Agricultural Products in the Automobile
Industry.’”
Henry Ford’s homely philosophy ﬁts in so admirably
with the Farm Chemurgic Council’s long-time program, it is
again emphasized: “I believe that industry and agriculture are
natural partners. Agriculture suffers from lack of a market for
its products. Industry suffers from a lack of employment for
its surplus men. Bringing them together heals the ailments
of both. I see the time coming when the farmer not only
will raise raw materials for industry, but will do the initial
processing on his farm. He will stand on both his feet–one
foot on the soil for his livelihood; the other in industry for
the cash he needs. Thus he will have a double security. That
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is what I am working for.” Address: Assoc. Editor, The
Detroit Saturday Night.
1454. Kraybill, H.R. 1936. Soy bean chemistry. In: Farm
Chemurgic Council, ed. 1936. Proceedings of the Second
Dearborn Conference of Agriculture, Industry, and Science.
Dearborn, Michigan. 409 p. See p. 260-65. [6 ref]
• Summary: This article examines soy bean chemistry from
an industrial point of view. It is chieﬂy the large amounts
and quality of the fat and protein in the soybean that make
it suitable for use in industry. Among the most important of
the fatty constituents are: The phosphatids [phosphatides],
sterols, sterol glucosides, saponins and mucilages. The
average iodine number of domestic soy bean oil is about
134, which places it in the drying class. Three molecules
of fatty acids are combined with 1 molecule of glycerine to
give a molecule of fat. The fatty acids of soy bean oil differ
from corn oil and cotton seed oil chieﬂy in that they contain
linolenic acid and less palmitic acid.
“During the last year or more soy bean oil has been
used extensively as a food in mayonnaise, salad dressings,
margarines and vegetable shortenings. Soy bean oil can be
reﬁned to a good sweet edible oil but after a period varying
from a few weeks to a few months the oil often acquires a
so-called ‘grassy’ or ‘paint-like’ ﬂavor.” Durkee suggests that
it may be due to the small content of linolenic acid.
“Phospholipins (Phosphatids): Phospholipins may be
regarded as substituted fats in which one molecule of fatty
acid is replaced by a molecule of phosphoric acid united with
a nitrogen base. Only 3 phospholipins have been deﬁnitely
characterized and only 2 of these, lecithin and cephalin, are
known to occur in the soy bean. The nitrogen base in lecithin
is choline and in cephalin amino ethyl alcohol. Soybeans
contain from 1.00 to 3.00 per cent of phospholipins...
Contrary to statements frequently made we ﬁnd that expeller
and hydraulic pressed oils contain more phospholipins than
those extracted by hexane.”
Sterols of soy bean: In addition to the phospholipins,
crude soy bean oil also contains several sterols–both
sitosterol and stigmosterol [stigmasterol]. The chief interest
in these compounds is their similarity in structure to the sex
hormones and vitamin D. Recently several workers have
reported the presence of one or more saponins in the soy
bean. “Soy beans contain about 26 per cent of nitrogen-free
extract. This includes soluble sugars and the more complex
polysaccharides such as the galactans and arabans. The
literature is not in agreement as to which sugars occur or as
to the amounts present. In 1913 Tanret reported the isolation
of sucrose and a tetrasaccharide stachyose from soy beans.
Stachyose consists of two molecules of galactose and one
each of glucose and levulose.” Address: Prof. of Agricultural
Chemistry, Indiana (Purdue) Agric. Exp. Station, Lafayette,
IN.

1455. National Research Council of Canada. 1936.
Proceedings of the Second Conference on Soybeans. Ottawa,
Canada. 18 p. Held on 4 May 1936 in the National Research
Building, Ottawa, Ontario, Canada. Conﬁdential.
• Summary: Contents: Minutes. Appendixes: A.
Memorandum on soybeans: Varieties, introduction, selection,
breeding, variety testing and other experimental work–of
the Division of Forage Plants, Central Experimental Farm,
Ottawa, by L.E. Kirk (A1-5).
B. A report on the present status of the soybean industry,
particularly in western Ontario, by F. Dimmock (B1-6).
C. The soybean (The Royal Bank of Canada, Monthly
Letter, April 1936) (C1-2).
In addition to the people present at the ﬁrst conference
on April 29, the following were also present: Dr. L.E. Kirk,
Mr. C.H. Robinson, and Dr. J.M. Swaine.
The following subjects were discussed: Dr. Kirk talked
about the potential for growing soybeans in Manitoba,
Saskatchewan (and the central and northern parts of the other
prairie provinces), Nova Scotia, Quebec, the Maritimes,
Guelph (where O.A.C. had developed and popularized a
new variety named Goldsoy), and the area around Medicine
Hat (in southeast Alberta). “Southern Ontario was the
only suitable place in Canada for the industrial growth of
soybeans. There was no future for soybeans in Summerland
[BC], which had other feed crops. The British Columbia
coast, he said, was too wet.” Work on soybeans had once
been conducted at Macdonald College [Quebec], but had
been discontinued. During the last 7 years, the average
soybean yield in Canada had been about 25 bushels/acre
(range 18 to 30 bu/acre). Dr. Kirk reported that soybeans
grown in Ottawa [in northeastern Ontario] had shown
consistently higher oil content than those grown at Harrow
[at the southwestern tip of Ontario], while the latter had a
consistently higher protein content.
“Mr. Robinson stated that fairly complete analyses of
the O.A.C. and Mandarin varieties over a period of two years
were available and that a chemical study of the oil content of
soybeans had been made, but that no report on this had been
prepared yet.”
Concerning the use of soybean ﬂour to extend wheat
ﬂour in foods (such as baked goods): “Dr. Kirk pointed out
that a good deal of soybean ﬂour was already being used and
that its use was likely to increase...” Dr. Whitby referred to
Henry Ford’s plant for making plastics from soybeans and
the research on industrial utilization being carried out at
Urbana, Illinois [by the U.S. Regional Soybean Laboratory];
“industrial outlets looked as though they would be very
important.” “Dr. Kirk mentioned the recent application
of soybeans in the manufacture of ice cream, chocolates,
sausages and peanut products.” Use of soybeans in feeding
animals. Dr. Hopkins was appointed to attend the Second
Dearborn Conference of Agriculture, Industry and Science,
soon to be held in Michigan; one session was scheduled to
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be devoted to soybeans. The National Research Council
might consider investigations on industrial development
of soybeans, being careful not to duplicate the work of Dr.
Swaine at the Experimental Farm. The meeting lasted 1
hour and 40 minutes. It was agreed that all discussions and
research would be treated as conﬁdential.
See separate entries for each of the 3 Appendixes.
Address: Ottawa, Ontario, Canada.
1456. O’Brien, W.J. 1936. Soy bean proteins. In: Farm
Chemurgic Council, ed. 1936. Proceedings of the Second
Dearborn Conference of Agriculture, Industry, and Science.
Dearborn, Michigan. 409 p. See p. 254-60. Also in Oil and
Colour Trades Journal, 90(1987):1434-36, 1442. Nov. 13,
1936.
• Summary: Contents: Introduction. Extraction experiments.
Research required. Paper industry uses. “Soy bean protein
would be classed as a simple protein. It contains principally
glycinin. Glycinin is a globulin and is soluble in weak acids,
alkalis and neutral salts. Glycinin contains all the essential
amino acids and like milk casein is able to sustain life...
Biologically we have in soy beans a source of protein which
can replace milk and meats and sustain life efﬁciently. This
fact has been demonstrated in Asiatic countries where for
centuries the northern Asiatics have grown up largely on a
diet of soy beans where cow’s milk and meat are very rarely
used.”
The calcium salts of soy protein behave quite differently
from those of milk protein. “It also behaves differently on
hydrolysis, producing only amino acids. It is therefore a
distinctly different compound from milk casein.”
“The isolation of protein from soy beans is necessarily
a very difﬁcult and intricate process. Because of the very
sensitive nature of protein the successful extraction of
the protein is dependent to a large extent upon the quality
and previous history of the meal. The Glidden Company
undertook the isolation of protein from soy beans in 1932. At
that time we found that the ordinary type of soy bean meal
such as the expeller or hydraulic meals, which were then
available in the United States, was not suitable for obtaining
a protein which would have the proper characteristics of
color, purity, adhesion, viscosity, etc.”
“In the meantime Messrs. Laucks, Davidson, Brown
and Cone of the I.F. Laucks Company, pioneers in the ﬁeld,
had discovered basic underlying facts about the extraction
of soy protein, particularly the effect of calcium salts and
denaturing of the protein on viscosity and pick tests. Because
of the great importance of this work, arrangements were
made with the I.F. Laucks Company to take over their
processes and to continue the work from where they had left
off.”
Glidden purchased a German [solvent] extractor, then
modiﬁed the process to extract at as low a temperature as
possible, and to remove certain impurities that still existed in

the meal. “By making these changes we were able to produce
a protein of proper color, adhesion, and viscosity suitable for
sizing material as well as glue.”
“The effective isolation of the protein is dependent upon
the solubility of the protein in acids, alkalis, and neutral
salts. It is also dependent upon the fact that protein is an
amphoteric product, having an isoelectric point between 4.3
and 4.7 pH.”
“In contrast to milk casein which has a tendency to
form tight curds, soy bean protein on the other hand shows
a distinct characteristic of forming colloids or very ﬁnely
precipitated proteins.”
“It is safe to say that if the Glidden Company had known
of the many difﬁculties to be encountered and the heavy
expenditures involved to bring the problem to the present
point of completion, they would have hesitated before
embarking on such a program.
“In 1935, after a successful operation of a pilot plant,
a unit to produce ﬁve tons of soy bean protein per day was
built in Chicago. This plant was put in successful operation
but was unfortunately destroyed in the fall of 1935. As a
result of the information obtained from this plant regarding
certain engineering features, the engineers of the Glidden
Company have re-designed a new unit which has now [May
1936] started in operation.”
The Glidden Co. now makes “three grades of soy protein
known as Alpha, Beta, and Gamma Protein. The difference
between Alpha and Beta is largely due to the variance in
viscosity when cut with alkalis, Alpha showing the lower of
the two.”
Glidden worked with the Institute of Paper Chemistry
for two years to develop a new paper sizing process. As a
result, “certain types of pulp, which heretofore have been
very difﬁcult to size were successfully treated. Marked
improvement in the characteristics of the paper were
shown... If the paper industry should generally adopt this
sizing process and the trade demand a superior paper, it is
estimated that this use alone... would require from 14,000 to
15,000 tons of protein a year. Even this would involve only
one-tenth of the entire paper industry.
“In addition to this sizing process there is a very active
demand for paper coatings. The consumption of milk casein
in 1935 for the paper coating industry was approximately
17,000 tons.” In recent years, much of this milk casein has
been imported.”
“Another promising ﬁeld for the use of protein is in the
paint industry. It is found that soy bean protein in kalsomine
and paints is more weather-resisting and more stable than
other types of protein.” Another use is as a surface primer for
steel.
In the manufacture of plywood glue, preliminary work
has shown that soy bean protein gives better results (much
better adhesion) than soy bean meal. As a result of work
done with the Institute of Paper Chemistry, a new water-
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prooﬁng process using soy bean protein has been developed;
it is particularly adaptable to water-prooﬁng paper,
containers, etc.
“It would also be well worth mentioning the large
potential possibilities of the use of soy bean protein in
foods.” Glidden’s experiments “have shown that various
ﬂavoring compounds can be made from protein.”
Tables show: (1) Analysis of glycinin into its elements
(52.1% carbon, 26.3% oxygen, 7.53% nitrogen, 6.93%
hydrogen, 0.75% sulphur). Typical analysis of Alpha and
Beta Protein (88.8% protein). (2) Physical characteristics of
Alpha Protein compared with milk casein: Color, ﬁnes, mesh
size, pick test (a measure of adhesive strength), viscosity.
Note: This is the earliest English-language document
seen (Dec. 2015) that contains the term “Alpha Protein” (or
“Alpha Proteins”), regardless of capitalization. Address:
Vice-President, The Glidden Co., Cleveland, Ohio.
1457. Taggart, M.F. 1936. Mixing soy bean oil and tung oil.
In: Farm Chemurgic Council, ed. 1936. Proceedings of the
Second Dearborn Conference of Agriculture, Industry, and
Science. Dearborn, Michigan. 409 p. See p. 265-67.
• Summary: “... we found a ratio of 45% soy bean oil with
55% tung oil to be the optimum value in the light of our
present knowledge of the subject [the manufacture of paint]...
many trials did ﬁnally give a satisfactory combination in
which one pigment properly modiﬁed the other pigment
mutually. That ratio was found to be 3 parts of zinc oxide to
1 part of titanium dioxide.
“Summing the whole story up then, we have a most
unusually formulated paint, different both as to vehicle and
pigment; namely, 45% soy bean oil, 55% tung oil in the
vehicle solids, 75% zinc oxide, 25% titanium dioxide in the
pigment... We have had it in our exposure test for 3 years in a
practical way and we are well pleased with it.”
“In the South the extraction process will probably be
done by the cotton seed oil mill. These groups of crushers
have gone into the ﬁeld of crushing soy beans, going North
to buy them and shipping their product back North, and their
bank reports are encouraging, at least.” Address: Director of
Research, O’Brien Varnish Co., South Bend, Indiana.
1458. Taylor, T. Ivan; Larson, L.; Johnson, W. 1936.
Miscibility of alcohol and oils. Industrial and Engineering
Chemistry 28(5):616-18. May. [6 ref]
• Summary: The miscibility of oil and alcohol is affected by
the free fatty acids of the mixture.
Miscibility of corn, linseed, tung (China wood),
soybean, olive, peanut, rapeseed, sunﬂower and other oils in
absolute and 90% ethanol was determined.
Table 1, “Properties of oils.” shows the following
properties for about 16 common oils, including “soy-bean
oil” which has the following:
Speciﬁc gravity, 25º/4ºC: 0.9163.

Refractive index, 25ºC: 1.4735.
Acid value Mg. KOH/G. oil: 0.29.
Per cent acidity as oleic acid: 0.15
Oleic acid for complete miscibility in 90% alcohol (cc):
8.02 to 7.62
Oleic acid for complete miscibility in absolute alcohol
(cc): 2.54 to 1.70.
Table 2, “Miscibility of alcohol and oil,” gives values
for 17 oils, including soy-bean oil. The table contains 16
columns, and for each column, each oil has 3 values. The
ﬁrst 8 columns are about 90% alcohol by weight, speciﬁc
gravity 25º/4º = 0.81282. The last 8 columns are about
absolute alcohol, speciﬁc gravity 25º/4º = 0.78515. Address:
Univ. of Idaho, Moscow, Idaho.
1459. The Royal Bank of Canada Monthly Letter, April
1936. 1936. In: National Research Council of Canada. 1936.
Proceedings of the Second Conference on Soybeans. Ottawa,
Canada. 18 p. See Appendix C, p. C1-C2. Held on 4 May
1936 in the National Research Building, Ottawa, Ontario,
Canada. [1 ref]
• Summary: An overview of the rapid growth of soybeans
in the United States, and their potential as a crop in Canada.
“To many people, the soybean has an oriental ﬂavour; they
know it as the basic ingredient in some of the most famous
English meat sauces [Worcestershire, etc.] and have heard
that it is an important Manchurian export. Against this
background it is something of a surprise to learn from the
Wall Street Journal of February 17, 1936, that in the previous
year it had become, from the viewpoint of cash return to the
farmers, the fourth most important cereal crop in the United
States. The crop of 1934 was about 50 per cent larger than
that of 1933 and the crop of 1935 was doubled that of 1934.”
The many uses of the soybean are discussed, including
soybean ﬂour (with and without the original oil content of
the seed), soybean milk, butter, cheese [tofu], and coffee.
Among industrial uses, in 1934, 10 million lb of soybean
oil were used by the paint industry in the USA. “In varnish
and lacquers soybean oil is the principal base. The Ford car
is ﬁnished with a soybean lacquer and the Ford Company is
erecting a $5,000,000 plant in Detroit [Michigan] to make
soybean products. In soaps, glues, linoleums and rubber
substitutes, the ingredients of the soybean have come to be of
predominant importance.”
1460. Ware, E.E. 1936. The rôle of soy bean oil in paint
formulation. In: Farm Chemurgic Council, ed. 1936.
Proceedings of the Second Dearborn Conference of
Agriculture, Industry, and Science. Dearborn, Michigan. 409
p. See p. 250-54. Summarized in Chemical Industry, June
1936, 38(6):598.
• Summary: Though soy oil costs more than linseed oil, it
has some advantages. “In automobile baking and air-drying
synthetics, we get a depth of color, a freedom from “orange”
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peel and “silk,” and a permanent elasticity not possible for
other oils. The refrigerator ﬁnished with baked soybean
synthetics has the true porcelain look. It also exhibits
humidity and grease resistance and permanency of color not
possible with linseed, perilla, or tung [oils].” Increasingly
railroads such “as Burlington, Santa Fe, Northern Paciﬁc,
Missouri Paciﬁc, and Northwestern... now demand soy oil as
a constituent in their maintenance paints.” Address: SherwinWilliams Co., 101 Prospect Ave. N.W., Cleveland, Ohio.
1461. Breedlove, L.B. 1936. Soy bean–The magic plant:
Picturing its multiple industrial and economic uses.
Foreword. Chicago J. of Commerce and La Salle Street
Journal. June 1. p. 1, 13.
• Summary: Contents: Introduction. Watching soy bean
closely. New major market looms. Comprehensive data
assembled.
This series of articles begins: “A new factor has risen
in agriculture and in industry, one that promises to have an
increasingly profound inﬂuence on both as the years roll by.
Virtually unknown in this country a score of years ago, the
soy bean has burst forth so surprisingly in the last decade as
to loom today as a magic plant–one of amazing possibilities.
“Competition is keen in the laboratories of industry
to discover new uses, new adaptations of this magic plant.
Already the list of these uses has become so long as to
suggest no limits, yet there is a constant search for more.
Those engaged in this search are certain that the ultimate
uses of the plant will spread over and affect human society.
As it is, soy beans today are going into all manner of plastics,
automobile parts, rubber substitutes, soaps, paints, varnishes
and glues.
“Consider what this means to the farmer. He has in
soy beans a new crop, one which will become increasingly
proﬁtable.”
“Watching soy bean closely: Little wonder that the
Chicago Board of Trade has been watching soy beans so
closely... Last fall there were many days when the cash
transactions in soy beans on the Chicago Board of Trade
exceeded those in corn, king crop of the middle west.
Thoughts naturally turned to a futures market. A crop so
important as this going into industry, passing through the
hands of elevators, processors, etc., must needs have every
modern facility available–hedging, risk reduction, ready
market, broad public interest.
“For the last several months a special committee
has been debating the wisdom of establishing a futures
market for the bean, surveying every phase and possibility,
considering the interests of each segment of a complicated
agricultural marketing system, studying the requirements of
the farmer and the industrialist alike. Twice before similar
committees have conducted such studies for the board of
trade and on each occasion reported such machinery was
premature. But now it seems almost a probability that the

committee cannot longer recommend delay.”
“New major market looms: Should this committee
recommend, and the members of the board approve its
ﬁndings, then a new market of the ﬁrst importance will
be established. Overnight the broad public will become
conscious of soy beans where today there is only a casual
acquaintanceship, where only a few realize the rush of soy
beans into the widest usage.
“It is to meet the desire for more knowledge, greater
understanding that inevitably will follow the publicizing
of soy beans which must accompany open market trading
in them, that the Chicago Journal of Commerce has delved
into the history of them. The objective was to tell the story
logically, simply and interestingly–embrace the romantic as
well as the practical.
“The literature on the subject is meager. As far as can
be discovered no comprehensive story of soy beans is now
available.”
“Comprehensive data assembled: The Chicago Journal
of Commerce assigned an eminent engineer-economist to the
task of assembling the whole, of consulting all authorities, of
weaving each separate subject into a complete running story.
This comprises seventeen separate chapters, starting with
the discovery of the soy bean 25,000 years ago, and running
on the amazing progress of its industrial adaptation in the
United States within the last ﬁve years. This probably is the
ﬁrst time the story has been told, completely and concisely...”
“The ﬁrst of this series, written by L.B. Breedlove, staff
member of the Chicago Journal of Commerce, will appear in
this newspaper.” Address: Staff member, Chicago Journal of
Commerce.
1462. Breedlove, L.B. 1936. Soy bean–The magic plant:
Picturing its multiple industrial and economic uses. Article I.
Chicago J. of Commerce and La Salle Street Journal. June 2.
p. 12.
• Summary: Contents: The soy bean–The youngest major
crop. Manifold uses. Industrial uses increasing. Production
greatly increased. Acreage sown in soy beans (Ohio, Indiana,
Illinois, Iowa, Missouri, North Carolina, total USA).
Production of gathered soy beans. The 1935 extra dividend
crop. A new export crop. The change in the international
soy bean map (a world map with statistics and bar charts for
each major country shows imports of beans, oil, and cake
for the years 1926, 1930, and 1935). World’s production of
gathered soy beans (1923-1935). Production of gathered soy
beans in the United States (1923-1935). The change in the
soy bean map: A map of the USA gives 3 statistics (arranged
vertically) within each of the main producing states showing
production of gathered soy beans for the years 1935, 1930,
and 1926.
“Some one aptly has said ‘soy beans are used for
everything from hay to hairpins.’... Americans discovered
practically all the industrial uses of the products of the
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plant.”
“The uses of the soy bean plant are now truly manifold.
The Chinese long ago, marveling at the foods which the soy
provided for humans, called the plant ‘the little honorable
god,’ and the western world, seeing the industrial application
increase, has called the soy bean the ‘wonder bean.’”
Note: This is the earliest document seen (Nov. 2017)
which uses the word “god” in connection with the soy bean,
or which states that the soybean was once called “the little
honorable god.”
“Industrial Uses Increasing: The margarin [margarine]
industry was the ﬁrst of our industries to use considerable
amounts of soy bean oil. In 1929 the margarin industry was
using 750,000 pounds of soy bean oil annually and in 1935,
consumed 1,740,000 pounds...
“The paint and varnish industries, which bought very
little in 1929, purchased last year 13,003,000 pounds of
soy bean oil or 14 per cent of the total sold. The makers of
compounds and vegetable shortenings have increased their
demand for soy bean oil in the last ten years and in 1935
purchased 52,452,000 pounds or 56 per cent of the total.”
“Production Increased Greatly: Since 1924 the total
acreage devoted to soy beans has expanded at a rapid rate
and in the last few years has grown by leaps and bounds...
“By 1924 the farmers located in a crescent area crossing
Iowa, Missouri, Illinois and Indiana were the principal
suppliers of the demand for seeds from improved or puriﬁed
varieties.
“The demand for seeds by 1931 was inactive but the
demand for soy beans for processing was increasing...”
“The 1935 Extra Dividend Crop: Several factors lie
behind the astounding increase in soy bean production.
Under the AAA [Agricultural Adjustment Administration
(USDA)] ‘prosperity through scarcity’ contracts, a reduction
in corn and wheat acreage was required of contract-signing
farmers. In Illinois, Iowa, Indiana and Missouri, almost all of
the acreage forced out of production of bread and feed grains
was planted in soy beans.
“Increased demand for soy bean oil, oil meal and
food products gave the soy bean crop the role of an ‘extra
dividend’ for agriculture, a part not contemplated by the
system of ‘planned crops’ originated in Washington [DC].
The return per acre of soy beans to the farmers was roughly
equivalent in value to that which is normally obtained from
wheat. Measured as a cash producer for the farmer the soy
bean crop ranked in 1935 fourth in importance among cereal
grains grown in this country, exceeding rye in value.”
“A New Export Crop: In 1934 the United States
exported for the ﬁrst time soy bean meal and in 1935
exported soy beans to processing mills located in Europe in
direct competition with other producing countries.” Address:
Staff member, Chicago Journal of Commerce.
1463. Chicago J. of Commerce and La Salle Street Journal.

1936. Soy bean ﬁeld study is urged: Illinois manufacturers
advised to investigate possibilities for use. June 2. p. 12.
• Summary: “Illinois supplies considerably more than onehalf of the entire yield of soy beans in the United States.”
“Some of the best known industrial uses for soy beans
are soy bean milk, soy chocolate, soy sauce and other foods,
including confectionery. It is used for feeding live stock
by packing companies and baking companies substitute a
portion of soy bean ﬂour for wheat ﬂour in bread. There is
an increasing demand for soy bean oil in edible products,
in paint, varnish, linoleum, soap and in foundries for core
binding purposes. It is also utilized in glue.
“’Horn buttons, insulation material, tool handles are
being made in increasing quantities from the residue of soy
beans after the oil has been extracted.’”
“Fifth in State’s Crops: ‘The soy bean crop is now ﬁfth
among the various farm crops of the state, both in harvested
acreage and in gross farm value.’”
1464. Institute of Paper Chemistry. 1936. Method of
preparing stable emulsions. British Patent 480,097.
Application date: 12 June 1936. 6 p. Complete speciﬁcation
accepted: 14 Feb. 1938.
• Summary: This patent is largely about paper sizings
or coatings. Example 1 calls for “10 parts by weight of
soya bean casein...” Address: 11 East River St., Appleton,
Outagamie Co., Wisconsin.
1465. Breedlove, L.B. 1936. Soy bean–The magic plant:
Source of manifold foods for man, woman, and child. Article
VIII. Chicago J. of Commerce and La Salle Street Journal.
June 18. p. 12.
• Summary: Contents: Introduction (experiments on the diet
of prisoners; the scientiﬁc knowledge of foods in relation to
life and work). Removing bitter taste. Composition of soy
ﬂours. The count in amino acids.
One table shows the average composition of ﬁve types
soy bean ﬂours made from: (1) whole soybeans, (2) high
fat content cake, (3) medium fat content cake, (4) low fat
content cake, (5) solvent extracted cake. Flour made from
whole soybeans contains 20.45% fat and 36.63% protein.
Flour made from solvent extracted cake contains 1.58% fat
and 68.74% protein. A second table gives the “Composition
of the principal protein of various grains,” as follows: Barley
(hordein). Oats (glutelin, gliaden). Rice (globulin, glutelin).
Rye (gliaden, glutelin). Wheat (glutin, gliadin, glutenin,
leucosin). Soybean (glycinin). Navy bean (phaseolin).
A large diagram titled “Uses of the soy bean,” shows 91
different uses. For example: The plants can be used for green
manure, forage, pasture, or soiling. The beans can be used
to make meal, oil, dried beans, and green beans. The oil can
be used to make 13 different non-food industrial products
plus food products and lecithin. These food products include
butter substitute, lard substitute, edible oils, and salad oils.
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Lecithin is used in leather tanning, candy manufacture,
medicines, and as an emulsiﬁer. The dried beans can be made
into 9 foods and beverages plus stock feed. The “vegetable
milk” can be made into bean curd (which can be used fresh,
dried, smoked, or fermented), “condensed soy milk, canned
soy milk, fresh soy milk, soy milk powder, and soy casein.”
The casein can be made into “paper sizing, paints, textile
dressing, waterprooﬁng for textiles, drugs, or synthetic
wool.” Green beans can be used as a green vegetable,
canned, or in salads.
“History indicates that the Chinese because of the soy
bean were ﬁrst among racial groups to have a well-balanced
diet, and being better nourished, they were for centuries able
consistently to drive off the barbarians.
“Western nations took little interest in diet other than
that which grew up in the customs born out of trial and error
methods. For more than one hundred years after experiments
on prisoners began, the whole matter was looked upon as one
of economy for the state and it was not until Carl von Voit
laid down seventy years ago, his famous dictum, i.e., a man
doing little work should have daily 118 grams of proteins,
500 grams of carbohydrates and 56 grams of fat, that any
interest in a diet providing sufﬁcient nutrition became
manifest.”
Note 1. This is the earliest English-language document
seen (Aug. 2003) with the term “soy casein” to refer to
isolated soy protein products.
Note 2. This is the earliest English-language document
seen (Nov. 2017) that uses the term “synthetic wool” to
refer to spun soy protein ﬁber used like a textile ﬁber
(such as wool). Address: Staff member, Chicago Journal of
Commerce.
1466. Horvath, Artemy A. Assignor to Wilmington Fibre
Specialty Company (A corporation of Delaware). 1936.
Insulating composition. U.S. Patent 2,045,468. June 23. 4 p.
Application ﬁled 27 Oct. 1934.
• Summary: Vulcanized ﬁbre has long been used for
electrical insulation purposes. Horvath has invented
a “vulcanized ﬁbre containing distributed therein a
condensation product of formaldehyde and soy-bean protein
material which not only does not impair the electrical
properties of the vulcanized ﬁbre in the dry or moist state but
prevents absorption of water to such an extent as to cause the
insulating and dielectric properties of the vulcanized ﬁbre
itself to be unaffected by exposure to moisture.”
Note: This is the earliest known patent granted to Dr.
A.A. Horvath in connection with soy-beans. It is for an
industrial (non-food) product. Address: Newark, Delaware.
1467. I.D.A. Drug Stores. 1936. Independent Druggists
Allied for advertising (Ad). Toronto Daily Star (Canada).
June 24. p. 10.
• Summary: At the top middle of this large ad is a sidebar

titled “Facts about soap.” “The housewife of a hundred
years ago learned that by boiling fats with wood ashes a
soft yellow soap could be made that greatly aided in the
removal of dirt... The Chemist deﬁnes soap as a ‘Salt of an
organic acid.’ It is the product of a chemical reaction that
may be indicated by this equation: Fats and oils + alkalis
-> Soap + glycerin. This represents a process known as
‘Saponiﬁcation.”
“Palm oil, cocoanut oil and peanut oil from Africa, Fish
oils from Japan, Soya bean oil from China, Cottonseed and
corn oil from South America and the United States... each is
a variety of oil used in soap making.”
Near the top left of the ad we read: “Vi-Tone Food
Beverage, 25¢, 45¢, 81¢.
Note: This is the earliest document seen (Dec. 2009)
in the Toronto Star that mentions “Soya bean oil” (or
“Soyabean oil”). Address: Toronto.
1468. Breedlove, L.B. 1936. Soy bean–The magic plant:
Food for all farm livestock and excellent fertilizer. Article
XII. Chicago J. of Commerce and La Salle Street Journal.
June 27. p. 11.
• Summary: Contents: Introduction. More than proteins
necessary. Cheapest source of protein. Good for all farm
stock (including poultry). Hay good rations for stock. Soya
as a plant for foods (soybean meal as fertilizer).
This article focuses on the use of soybean cake and
meal in livestock feeding and as a fertilizer. “Poultrymen
on the Paciﬁc coast have used the imported soy bean meal
for years and consider it a most excellent feed for ﬂesh and
egg production, when combined with a mineral mixture.
For many years proteins from an animal source have been
thought to be superior to proteins from a plant source but
poultry feeding tests of recent years indicate that there is no
difference.”
Soybean cake and meal are used as fertilizers primarily
as a source of nitrogen, but they also contain some
phosphorus and potash. “Stable manures average around
10 pounds of nitrogen per ton of weight, 6 pounds of
phosphorus and 12 pounds of potash. The composition of soy
bean or the meal fertilizer exceeds these proportions per ton
of weight.
“The soy bean plant, like all leguminous plants,
through the aid of root-tubercle organisms, are able to add
to the available nitrogen of the soil and, therefore, are used
extensively for restoring soil deﬁcient in that basic element.”
In nitrogen-deﬁcient soil, the soybean plant “obtains about
one-third of its nitrogen from the soil and the other twothirds–more than in the case of other legumes–from the air.
However, if the soil has plenty of nitrates, the plant gets
almost all its nitrogen from the air.”
Table I gives “Analyses of soy beans [seed] and other
concentrates” used to feed livestock, such as cottonseed
meal, linseed meal (new process), wheat middlings, and
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wheat bran. Soy beans are high in protein and that protein is
much more digestible than the protein in other seeds. Table
II gives “Analyses of soy bean meal and other important oil
meals.” Soybean meal contains the highest percentage of
protein (44.65%), ahead of second place cottonseed meal
(40.29%).
Table III gives “Analyses of soy bean hay in comparison
with other important hay crops.” Table IV gives the
“Fertilizing constituents of soy beans, soy bean meal, and
cottonseed meal.” The four constituents shown are nitrogen,
ammonia, phosphoric acid, and potash. For each constituent
except phosphoric acid, soybean meal is a richer source.
Table V shows the “Fertilizing constituents of Midwest
soy beans cut at [seventeen] different stages of growth,”
from full bloom to seed mature. The nitrogen content is
highest when the seeds are full grown but not mature (i.e.
still green). The potash and phosphoric acid contents are
highest when the seeds are mature (i.e. dry). Address: Staff
member, Chicago Journal of Commerce.
1469. Breedlove, L.B. 1936. Soy bean–The magic plant:
Industrial uses already manifold with more in prospect.
Article XIII. Chicago J. of Commerce and La Salle Street
Journal. June 30. p. 12.
• Summary: Contents: Introduction (soy oil in paints and
varnishes). Farmers strong for it. Soy bean oil in paints.
Mixture for paints. Lecithin increases value. In varnishes
and enamels. Use in soap making. Difﬁculties encountered
(in soap manufacture). Casein for synthetic wool. One table
shows the iodine number of six drying oils; the 4 oils with
the highest iodine numbers are linseed oil (179-204), tung oil
(160-170), soy bean oil (124-148), and corn oil (116-130).
Another table shows the saponiﬁcation number and acid
number of 8 oils used to make soaps. The two oils with the
highest saponiﬁcation numbers are coconut oil (251-26) and
palm oil (196-206).
“No phase in the utilization of soy beans has been more
striking than the perfection of methods for using the oil in
paints and varnishes. Although the oil had been used for
centuries in the making of Chinese lacquers, the use of soy
bean oil as a paint oil was unknown until 1930.
“For twenty years the reports of independent
investigators were so conﬂicting that paint companies were
cautious in matters pertaining to the use of soy bean oil. In
1930, the experiment station of the University of Illinois
launched a program of investigation of uses of such oil in
paints. Paints having soy bean oil in varying amounts up to
ﬁfty per cent of the vehicle were tested in comparison with
linseed oil paints and the results published.
“Dr. Burlison, who was in charge of the experiments
at the University of Illinois, says in an ofﬁcial report, ‘the
results on the panels support the ﬁndings of other workers
that 30 per cent and more of the oil used in paint can be
made up of soy bean oil when properly treated and where

driers suited to this kind of oil are used.’”
“In varnishes and enamels: Particularly in varnishes,
and in some other purposes, a so-called ‘non-break’ oil–an
oil whose desirable qualities do not partially break down
chemically when used in a manufacturing process utilizing
high temperatures–is desired. The soy bean oil now produced
in expeller or hydraulic mills when heated to 600 degrees
Fahrenheit develops a dark color and a heavy dark colored
precipitate. Such are known as ‘break’ oils. Recent studies
have shown that it is possible to produce a satisfactory nonbreak oil by controlling the moisture content of the soy beans
and the temperature of the pressing in either expeller or
hydraulic methods... The new phenol-formaldehyde resins
are practically all well suited for use with soy bean or tung
oil.
“Millions of automobiles and refrigerators have been
painted with enamel in which soy bean oil or glycerine
made from soy bean oil is an important ingredient of the
glyptol resin and the oil modiﬁer of the ﬁnished enamel.
The superiority of these paints and enamels is proved in the
advice of automobile manufacturers to car users to not apply
any polish as the gloss is never dulled and the colors never
fade.”
“In the United States, since nearly 80 per cent of
the population must use hard water and household water
softeners are far from universal, the amount of hard soaps
used is twenty times that of soft soaps... The difﬁculties of
using soy bean oil in place of cocoanut oil are quite generally
recognized by manufacturers... Hydrogenation of unsaturated
glycerids in soya oil produces the saturated fats necessary in
hard and soft soaps.
U.S. domestic consumption of casein last year was
more than 38 million pounds; most of it came from milk. “It
appears that the casein from soy beans has equal qualities to
that of casein from animal sources... Chemists say that the
casein from soy bean milk may be used in the production of
synthetic wool.” Address: Staff member, Chicago Journal of
Commerce.
1470. Calkin, D.L. 1936. Report by Dr. Whitby of interview
with Mr. D.L. Calkin of the Dominion Soya Products
Company, Montreal. In: National Research Council of
Canada. 1936. Proceedings of the Third Conference on
Soybeans. Ottawa, Canada. 34 p. See Appendix B, p.
B1-B10. Held on 30 June 1936 in the National Research
Building, Ottawa, Ontario, Canada. [2 ref]
• Summary: Note: In several subsequent interviews in
this report, the company name is given as Dominion
Soya Industries Limited. Based on a phone conversation
of 24 April 1936. Dominion Soya Products Co. uses an
inexpensive solvent extraction plant developed by the
Ford Motor Co. Aviation gasoline is used as the solvent,
but it is not entirely satisfactory, since it leaves an odor in
the ﬁnished product. Most of the plants processing soya
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beans in Canada are apparently using solvent extraction.
Exceptions are (1) Soya Mills Co. (Mr. Tricky) [sic, Trickey;
at Stratford, Ontario], using English-built oil expeller
equipment, and (2) Dominion Linseed Oil Company, making
whole-oil ﬂour.
Soybean oil: The chief outlets for soya bean oil are to
the paint manufacturers and the packers (including Canada
Packers), which use it for the production of shortening, or
of a reﬁned, bland salad or cooking oil. “It is understood
that the Ford Motor Company is now using soya bean oil
exclusively for its car enamels.”
Soybean ﬂour: The Ford Motor Co., in co-operation with
the Bakelite Co., has developed a successful plastic from
soya bean meal. Soya bean ﬂour is being used in England
for making sausages; it is claimed to have the advantage
of holding the meat juices and of acting as an antioxidant
(preventing rancidity). Dr. Rabinovitch of Montreal is in
favor of using soy “ﬂour in sausages, especially in the lowgrade type known as ‘hot dogs.’ Dr. Rabinovitch on his trip
to the north last summer took considerable quantities of soya
bean ﬂour and oil for use of the Eskimo. Canada Packers
think well of its use in sausages... Brown of Bradley Foulds
in England used soya ﬂour for ﬁnishing light textiles with
good results, but found that in the case of heavy goods and
ﬁnishes the ﬂour tends to produce a slimy feel on the goods.
Experiments on the use of soya ﬂour in water paints were
made by the Sherwin-Williams Co., Montreal. The objection
was raised, however, that the solutions stank. In experiments
in England in this connection the chief point stressed was
the difﬁculty of getting the ﬂour into solution... Experiments
are in progress in Canada on the use of soya ﬂour in the
manufacture of explosives, presumably after nitration. Soya
bean ﬂour used as a glue in the manufacture of plywood
from soft wood has the advantage of being more waterproof
than any other glue known. On account of this property it
was used for all walls and ﬂoors exposed to the weather at
the Century of Progress Exhibition in Chicago [Illinois].
Soya bean glue is being made in Canada by the Hercules
Glue Company and a small quantity by the Bulldog Grip
Cement Co.”
“Mr. Calkin’s experience with Ontario beans has been
that they have often been contaminated with shells, small
stones, clay, etc. Furthermore, U.S. beans could be bought
for 90¢–$1.00 a bushel at a time when $1.50 was being
asked for Ontario Beans.
“The Co-operative Soya Bean plant in Ontario (at
Milton) in which the Archer Daniels Midland Company is
also interested is not now apparently operating. It appears
that the secretary of the Co-operative decamped with the
funds.”
Also describes (p. B5-10) several experiments
conducted by J.B. Phillips, MSc, PhD (July 1933 in
Montreal) on “beating experiments with sulphite pulp and
soya ﬂour” using Dominion Soya Powder as a ﬁller and size

for paper. And “Utilization of Dominion Soya in coatings
for papers.” Address: Dominion Soya Products Company,
Montreal, Quebec, Canada.
1471. Calkin, D.L. 1936. Statement by Mr. Calkin. In:
National Research Council of Canada. 1936. Proceedings
of the Third Conference on Soybeans. Ottawa, Canada. 34
p. See Appendix G, p. G1-G4. Held on 30 June 1936 in the
National Research Building, Ottawa, Ontario, Canada. [2 ref]
• Summary: Mr. Calkin has done considerable pioneering
work in an attempt to introduce soya ﬂour to industrial
concerns in Great Britain, especially for use as a sizing in
making paper, in adhesives, and in plastics. The product
is named Dominion Soya Powder (oil and starch freed,
technical). The results were mixed. Address: Dominion
Soya Industries Ltd., 2049 Harvard Ave., Montreal, Quebec,
Canada.
1472. Dies, Edward Jerome. 1936. Soy, the Midwest’s
miracle bean. Commerce 33(5):27-28. June.
• Summary: The editorial introduction begins: “The
sensation of agriculture as far as the industrial and chemical
worlds are concerned is the soybean. In 1935 the crop
was 39,000,000 bushels, double the crop of 1934... Henry
Ford helped make the soybean a fascinating feature of his
World’s Fair exhibit of 1934. It was an important unit in his
industrialized farm scheme.”
The article begins: “A brilliant new star has appeared in
the agricultural skies. It is the versatile and resourceful little
soybean. Hoary with age in the orient, its recent dizzy rise in
America has caused the farm world to blink in wonderment.
“Where it is going, what other magic it will perform,
is anybody’s guess. But the indisputable fact is that it has
already written a new and colorful chapter in agricultural
history, and has sent dollars jingling into the pockets of an
ever-growing number of farmers.”
Discusses the increasing soybean acreage, establishment
of the soybean research laboratory at the University of
Illinois, food and industrial uses for the bean, growth of
the industry in the United States, “I.C. Bradley, Taylorville,
Illinois, president and the National Soybean Processors
association,” and the need for tariff protection. “A step of
ﬁrst importance was the recent decision to launch a regional
research laboratory at the college of agriculture, University
of Illinois, to be headed by the able Dr. O.E. May of the
United States bureau of chemistry and soils... The work
will be coordinated with that of the experiment stations of
12 cooperative states.” Plastics are manufactured from the
soybean cake. It is being converted into: steering wheels,
gear shift lever balls, horn buttons, light switch handles,
distributor bases, distributor covers, window trim strips, dash
board panels, timing gears, and electrical insulations. It has
been said that “the motor car of the future may be ‘grown on
the farm.’”
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In 1934 it is reported that the paint industry used
10,451,000 pounds of soybean oil and the linoleum industry
used 2,843,000 pounds.
“Tariff protection needed: To protect industry, Congress
must take action soon to curb the inﬂow of competing
products. It is claimed that last year we imported 2 billion
pounds of foreign fats and oils or oil equivalent, in oil
bearing seeds and nuts.” A table (p. 28) shows imports to
the USA of nine edible vegetable oils and tallow for the
years 1934 and 1935. The vegetable oils are corn, palm
kernel, palm, peanut, perilla, soybean, rapeseed, sesame,
and cottonseed. In 1935 the top three imported in the largest
amounts were palm oil (159.8 million lb), tallow (98.5
million), and cottonseed oil (62.5 million). Soybean oil had
the smallest amount imported (5.2 million lb).
The article concludes: “Whatever the outcome, one
salient fact remains: The little miracle bean from Manchuria
is destined to write its story boldly across the pages of
American agricultural history.”
Note 1. This is the earliest publication seen (Sept.
2016) by Edward Jerome Dies concerning soybeans. Never
known for understatement, the colorful Mr. Dies was a
staff correspondent of the Associated Press and a magazine
writer before launching his Chicago public relations bureau.
In 1936 his agency was engaged by the National Soybean
Processors Association. Soon he became president of the
expanding trade group, and continued in ofﬁce until 1945.
A vigorous promoter of soybeans, he was also author of the
important book Gold from the Soil (1942, 1943).
Note 2. This is the earliest document seen (May 2016)
that mentions the “National Soybean Processors association”
(or “Association”).
Note 3. This is the earliest document seen (Aug. 2011)
that uses the term “miracle bean” to refer to the soybean. It
is also the earliest document seen (Aug. 2011) with the word
“miracle” or “miracle bean” in the title in connection with
the soybean.
Note 4. This is the earliest document seen (Aug. 2002)
that contains the term “Hoary with age” with the respect to
the antiquity of the soybean.
1473. Green, F.G. 1936. Meeting with Mr. Calkin of
Dominion Soya Industries Limited, July 24, 1936. In:
National Research Council of Canada. 1936. Proceedings
of the Third Conference on Soybeans. Ottawa, Canada. 34
p. See Appendix H, p. H1-H3. Held on 30 June 1936 in the
National Research Building, Ottawa, Ontario, Canada. [2 ref]
• Summary: Dr. Chataway, Dr. Hopkins, and Dr. Malloch
met with Mr. Malkin in Mr. Green’s ofﬁce. Mr. Calkin’s
plant in Montreal had not resumed operation, but the
company’s “sales of soya ﬂour were increasing to a very
gratifying extent. One ﬁrm alone in Montreal is taking one
ton weekly and may double this amount while a sale of
about one hundred tons had been arranged in Great Britain.

They had just taken on a master baker–a Mr. Doig–who had
previously worked on the introduction of Best Yeast. With
a thorough understanding of the baking trade and problems,
Mr. Doig had, in the week or so he had been with them, been
able to secure trial orders from many ﬁrms. At ﬁrst a general
discussion of milling equipment took place.”
Although soya ﬂour costs more than wheat ﬂour, Mr.
Calkin feels that it more than “this was almost entirely
made up for by the extra amount of water which the soya
ﬂour carries through the oven. The slower staling attained
was a decided advantage and would, he believed, result in
increased bread consumption. While there was very little
positive proof of this to date, he referred to one baker in
Vankleek Hill whose bread sales had increased by 20%. In
loaves of the French type, soya ﬂour gave a crust that was
of better ﬂavor and less rubbery. “Some whole meal [soya]
ﬂour was being sold at 9 cents, but not by his ﬁrm. The chief
selling point of this latter ﬂour was that less shortening was
required.” Another use for ﬂour was in cake icing.
“Oil so far produced in Canada has not been reﬁned
prior to sale. It is easy to decolourize the oil but more
difﬁcult to deodorize it. For paint use it is decoloured.
Sherwin-Williams do this at their own plant using Frankonite
sold by Chapman of Toronto [Ontario province]. Crude oil
can be sold for paint or shortening for 6½–7½ cents per lb.
Canada Linseed had investigated the possibility of putting in
a soya bean extraction plant but decided against it because,
while their interest lay primarily in oil production, it would
be necessary for them to market the 75% residue besides
making allowance for the 10% processing loss. Dominion
Linseed is putting whole meal [soya] ﬂour on the market.”
“Mr. Calkin did not think that the recovery of lecithin
was of immediate importance to the industry although it
might well become so later.”
Some soya ﬂour had been sent to Erinoid Limited of
England. Standards and solvents were also discussed. The
aviation spirits in solvents were unsatisfactory and could
be detected by consumers in cooked products. Mr. Calkin
“mentioned that they were required to charge sales tax on the
ﬂour sold to bakers whereas no sales tax is charged on wheat
ﬂour sold to them.” Address: Dominion Soya Industries Ltd.,
2049 Harvard Ave., Montreal, Quebec, Canada.
1474. Hopkins, C.Y. 1936. Report on Dearborn Conference
of Agriculture, Industry & Science, Detroit, May 12-14,
1936. In: National Research Council of Canada. 1936.
Proceedings of the Third Conference on Soybeans. Ottawa,
Canada. 34 p. See Appendix D, p. D1-D4. Held on 30 June
1936 in the National Research Building, Ottawa, Ontario,
Canada.
• Summary: In this Report (No. C35-368) the author gives
his general impressions of the conference (which hindsight
shows to be quite inaccurate or short-sighted), summarizes
papers that were presented, and describes in detail his visit
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to the Soybean Extraction Plant at the Edison Institute in
Greenﬁeld Village [Dearborn, Michigan]. Address: National
Research Laboratories, Div. of Chemistry, Canada.
1475. National Research Council of Canada. 1936.
Proceedings of the Third Conference on Soybeans. Ottawa,
Canada. 34 p. Held on 30 June 1936 in the National Research
Building, Ottawa, Ontario, Canada. Conﬁdential.
• Summary: Contents: Minutes. In addition to the people
present at the second conference on May 4, Mr. F. Dimmock
was also present. Dr. E.S. Archibald and Dr. G.S. Whitby
were unable to be present. Summary of six reports that were
presented, followed by a general discussion, including the
following subjects: Relative prices of soybean and linseed
oil cake. Construction of central extractors to which the
farmers could bring their soybeans, then take away their
own oil cake for feeding purposes. Use of soybeans for
hay and silage. Resistance of soybeans to drought; “It
was not believed, however, that they could be proﬁtably
grown in southern Saskatchewan.” Carbohydrate content
of soybeans. Development of early soybean varieties by
the Dominion Experimental Farms especially adapted to
Canadian conditions. “Mr. Dimmock stated that testing
was in progress at six different farms this year and that
substantially increased supplies of seed from selected
varieties should be available for next year. It was felt,
however, that Manitoba Brown represented about the limit
of earliness attainable. The acreage in western Ontario had
increased considerably owing to the good price (90-95 cents)
paid by the mills in 1935. A new mill [Edgar Soya] had been
erected at Belle River, which had contracted for the produce
from 3000 acres.” Could the National Research Council help
the Department of Agriculture in developmental work and
cytological studies. There was agreement that there was no
likelihood of the large scale development of soybeans in the
prairie provinces of western Canada except perhaps in the
Red River Valley [in southern Manitoba province]. However
“farmers in a large area might ﬁnd it proﬁtable to grow a few
acres of soybeans each year in a program of mixed farming.”
Use of abundant soybean lecithin to inhibit rancidity in other
food products. The making of plastics from soybeans should
be studied.
The meeting lasted 1 hour and 4 minutes–from 2:30 to
4:10 p.m. Appendixes contain the 6 reports, plus 2 submitted
after the meeting. All are cited separately. Address: Ottawa,
Canada.
1476. Breedlove, L.B. 1936. Soy bean–The magic plant:
Industrial uses already manifold with more in prospect.
Article XIV. Chicago J. of Commerce and La Salle Street
Journal. July 2. p. 14.
• Summary: Contents: Introduction (Early history of plastics,
celluloid, Dr. Hyatt, and Dr. Baekeland). 1,500 plastic
materials now used. Soya protein suitable in synthesis. Soya

bean products used by Ford. Ford’s new soy bean plastics
plant. Soy bean oil in the foundry.
“Nearly 100 years ago Dr. Hyatt, searching for a
substitute for the ivory from elephants’ tusks used in billiard
balls for which a large prize was offered as the shortage
was then acute, after the date for the prize had passed,
discovered the world’s ﬁrst plastic material–called celluloid–
composed of cellulose (from plants) and camphor. The price
of the natural camphor, only obtainable from the island of
Formosa [Taiwan], was for decades high enough to limit the
commercial uses of celluloid. It was not until the year 1934
that synthetic camphor was produced, a development which
would have greatly lowered the price of celluloid.
“In 1912, Dr. Baekeland found the secret of synthesis
and produced a resinous material by the action of phenol
(carbolic acid) and formaldehyde in the presence of a
catalyst. This new material of high electric resisting
properties and mechanical strength, which could be moulded
easily and quickly, was supplied by the plastic industry, born
just in the nick of time, for use in the electrical equipment
necessary in all the machines used on land or water or in the
air in military operations, at a speed so superior to the output
of other materials that one general said ‘the more the plastics
the shorter will be any war.’”
“The production of moulding plastics from soya bean
meal is based on the ability of the protein to react with
formaldehyde to produce a thermoplastic resin. Many such
resins have been produced from soy bean meal. [But] many
of these products made from soy bean meal exhibit the
same crazy crosspatch of shade and color as did the original
plastics of twenty years ago.
“Production of some of the ﬁner types of plastics
involves the separation of protein from the soluble
carbohydrates. Several phases of this separation remain to be
worked out before such types of plastics can be put to their
commercial use.
“Soy bean products used by Ford: During the recent
years the Ford Motor Company has used increasingly larger
quantities of resins of this type in the molding of many small
parts as buttons, light switches, ignition system parts, ﬂoor
boards, battery covers and window frames. These products
show strength, moisture resistance and dielectric properties
comparable to the phenol-formaldehyde resins which they
are replacing.”
“Ford’s new soy bean plastics plant: After six years of
research on soy bean resin, the Ford company commenced,
last August, the construction of a moulding plant, 86,000 feet
of ﬂoor space, which is expected to cost around $5,000,000.
“The patent situation in reference to soy bean plastics is
somewhat confused due to basic patents held by some of the
larger chemical companies.”
“Soy bean oil in the foundry: Whenever a hollow casting
of metal is made, a core is used to form the hollow space in
the casting. The core, usually a mixture of ﬁne sand and a
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drying oil molded to shape and baked, must be strong enough
to withstand the action of the hot metal as it is poured into
the mold and, when the metal has cooled, be sufﬁciently
pulverized that it may be removed through some small hole
in the casting.
“Extensive test have proven that soy bean oil meets all
requirements for a core binder equally as well as does linseed
oil and, in one requirement, namely, wetting quality, soy
bean oil is superior to linseed. The wetting quality of soy
bean oil is such that it is not necessary to add kerosene or
water to aid the distribution of the binder through the core.
Soy bean oil is now used almost exclusively in many of the
largest foundries in this country.
“A recent application has been the dipping of new
castings in a vat of soy bean oil before outside storage. The
oil forms a ﬁlm over the casting and ﬁlls pores so that the
castings remain clean and bright even after six months’
storage in outside weather.”
Table I shows “Soy beans used in the manufacture of
Ford car.” In making one million Ford cars, a total of 4.362
million lb of “soy bean oil-free meal,” equivalent to 97,454
bushels or 6,101 acres, are used in descending order of
amount used as follows: in the window frames (3,333,333
lb = 76.4% of the total meal used = 74,074 bushels = 4,500
acres), distributor cap–2 pieces (320,000 lb), distributor
bar end–2 pieces (300),000 lb, coil plate (140,000 lb), light
switch (80,000 lb), gear shift knob (66,666 lb), and horn
button–large (22,200 lb). In making the same one million
Ford cars, a total of 618,600 lb of “soy bean oil,” equivalent
to 463,920 bushels or 28,995 acres, are used as follows:
in the enamel paint (360,000 gallons = 270,000 bushels of
soybeans = 16,875 acres), and foundry sand cores (258,600
gallons). Address: Staff member, Chicago Journal of
Commerce.
1477. Breedlove, L.B. 1936. Soy bean–The magic plant:
Industrial uses already manifold with more in prospect.
Article XV. Chicago J. of Commerce and La Salle Street
Journal. July 7. p. 11.
• Summary: Introduction: Casein and soy bean glues.
Lecithin from new plants. Use in ice cream and soup tablets
(as well as linoleum, printing inks, and lubricating oils).
Industrial forms using soy beans. New laboratory to study
uses (regional laboratory in Illinois).
Casein is widely used to make glue. The casein (about
18% by weight) is used with borax water and glycerine in
a state of hydrophilic solution to form the highly cohesive
jellies called glues.
“The ﬁr and plywood industry of the Paciﬁc coast now
uses extensively glue made with soy bean casein. Over
half of the box shook plywood industry-cut boxes made for
assembly at the shipper’s plant–in the southern and eastern
part of this country recently has adopted soy bean glue in
preference to other glues. Tests by chemists of the plywood

industry have proven that glue made from soy bean oil will
not dissolve in water. The total consumption of soy bean
glue for various uses in the wood working industries of this
country is nearly 1,500 tons per month.
“Lecithin from new plants: Lecithin is used to give
chocolate candy a gloss. Gumdrop manufacturers put in
a drop of this substance to prevent hardening in storage.
Cotton textile plants produce a soft, supple ﬁnish to their
goods by the use of lecithin. Tanneries want their chrome
leather to take up plenty of grease and lecithin has been
found to be the best agent to increase the absorption.
“During the last decade mills for commercial extraction
of lecithin from soy beans were successfully operated in
Germany and Denmark, and, according to [Bruno] Rewald,
over one million pounds are used annually in the German
margarine industry. For a number of years soy bean lecithin
was imported into the United States in competition with the
lecithin extracted from eggs, but recently two mills were
constructed in this country to supply the domestic demand.
Lecithin is used in margarine to secure a better distribution
of the fat.
“A solid made by vulcanization of soy bean oil with
sulphur, known as factice, a compounding ingredient for the
rubber manufacturer, was introduced last year... This brown
compounder is used to increase the aging, curing, strength
and wear resisting qualities of automobile tires and other
heavy rubber products,...”
The following is a partial list of ﬁrms which buy soy
beans and make industrial [non-food, non-feed] products
from them: Archer-Daniels-Midland Company, Milwaukee,
Wisconsin makes reﬁned oils and kindred products.
Armstrong Cork Company, Lancaster, Pennsylvania
makes cork coverings and linoleum. Armstrong Paint and
Varnish Works, Chicago, Illinois makes soaps and paints.
The Blanton Companies, St. Louis, Missouri makes soaps.
Davies-Young Soap Company, Dayton, Ohio makes soaps.
Detroit Graphite Company, Detroit, Michigan makes soy
bean oil varnish. E.I. duPont de Nemours and Company,
Wilmington, Delaware makes paints, Duco ﬁnishes,
plastics. Ford Motor Company, Dearborn, Michigan makes
plastic automobile parts. Fischer’s Surfa-Saver, Inc.,
Cincinnati, Ohio makes soft soap. Funk Brothers Seed
Company, Bloomington, Illinois makes oil meal feeds.
The Glidden Company, Chicago, Illinois makes paints,
varnishes, lacquers. I.F. Laucks, Inc., Seattle, Washington,
and Portsmouth, Virginia makes glues. Paintcraft Company,
Galesburg, Illinois makes paint. Peterson Core Oil and
Manufacturing Company, Chicago, Illinois makes core
oils. Procter and Gamble, Cincinnati, Ohio makes soaps.
Purina Mills, St. Louis, Missouri, makes oil meal feeds.
Sherwin-Williams Company, Chicago, Illinois makes paints,
varnishes, lacquers. A.E. Staley Manufacturing Company,
Decatur, Illinois makes reﬁned oils and kindred products.
Stamford Rubber Company, Stamford, Connecticut makes
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rubber compounders. Woolsey Paint and Color Company,
Jersey City, New Jersey makes paints and varnishes.
The Bankhead-Jones Act of 29 June 1935 authorizes
the USDA to establish several specialized laboratories in the
major agricultural regions of this country. The department
last month designated the College of Agriculture of the
University of Illinois as the regional government research
laboratory to serve the 12 north central states. The 3
objectives of the laboratory are discussed. “It is expected that
twenty research men will soon be at work in the 6,000 square
feet of space that the new laboratory will occupy.” Address:
Staff member, Chicago Journal of Commerce.
1478. Burlison, W.L. 1936. The soybean. A plant immigrant
makes good. Industrial and Engineering Chemistry
28(7):772-77. July. [23 ref]
• Summary: Contents: Introduction and brief history.
Description of the bean. Soybean culture. Industrial uses.
Imports. Composition of soybean seed. Composition of
soybean oil. Composition of soybean-oil meal. Methods
of processing soybeans for consumption: Expeller method,
hydraulic-press method, solvent extraction process.
Disposition of the domestic crop. Products derived from
soybeans. Industrial use of soybean oil. Soybean oil in the
paint industry. Soybean oil as a core binder. Other uses for
soybean oil: Lecithin, sulphonated oil. Plastic industry.
Soybean glue. Further investigation needed.
This article begins: “The soybean is one of the oldest
crops grown. It was described in a Chinese book on Materia
Medica, Ben Tsao Gang Mu, written by Emperor Shen-Nung
about 4800 years ago... Soybeans were introduced into the
United States in 1804, yet a hundred years there were very
few grown outside the southern states.”
The section titled “Products derived from soybeans”
(p. 775) contains an extensive list of commercial food, feed,
and industrial products derived from soybeans and compiled
from letters received by the University of Illinois during the
latter part of 1931. “This list is increasing from month to
month.” Some products have brand names and others only
generic names. The following products were on the market in
the USA and Canada at that time.
“Food products: Soybean ﬂour. Soybean-meal ﬂour.
Reﬁned edible soybean oil. Soybean salad oil. Chocolate
bars (30% soybean ﬂour). Cocoa (up to 60% soybean
ﬂour). Sausages (up to 50% soybean ﬂour). Bread (7½%
soybean ﬂour). Rolls (10% soybean ﬂour). Macaroni (20%
soybean ﬂour). Soybean mufﬁns. Soybean cookies. Soybean
doughnuts. Vegetable shortening. Infant foods. Diabetic
foods. Oleomargarine. Lard substitutes. Filled sweets.
Soybean sprouts. Soybean cheese. Soya cream biscuits.
La Choy soy sauce. Zoybeans (cooked beans). Bacon
and Zoybeans. Zoy bouillon. Casein gluten ﬂour. Nonfat mayonnaise. Fatless spread. Soyex-malt-cocoa drink.
Soybean milk. Soybean ice cream.

“Feed products: Cake or meal. Commercial feed. Dairy
feed. Hog chow. Poultry chow. Dog chow. Calf chow. Rabbit
chow. 34% protein chow chow. Chick Startena.
“Industrial products: Paint. Varnish. Enamels. Oilcloth.
Linoleum. Printers’ ink. Glycerol. Celluloid. Lauxtex plastic
wall coat. Lauxtein waterproof soybean glue. Lauxein
emulsiﬁer. Soap. Core binders. Rubber substitutes. Plastics.”
Photos show: (1) “A beautiful ﬁeld of Illini soybeans,
a variety extensively used for industrial purposes.” (2) “A
soybean plant loaded with pods and ready for harvest.
Tables show: (1) “Utilization of soybeans and soybean
products in 1930” For example: Soybeans ground for food:
200,000 bu (bushels). Soybean oil used in various edible
products: Oleomargarine: 750,000 lb. Lard substitutes:
500,000 lb. Other food products: 4,750,000 lb. Soybean oil
used in industrial products: Paint and varnish: 9,000,000 lb.
Linoleum and oilcloth: 4,000,000 lb. Soap kettle: 8,500,000
lb. Soybean meal used in: Commercial feed: 84,100 tons.
Other 15,000 tons. Soy ﬂour for food: 850 tons. Infant and
diabetic foods: 50 tons. Other uses, including glue: 10,000
tons.
Table 2: “Adaptability of soybean oil to various
products.” Drying products: Paint, varnish, linoleum
and oilcloth, waterproof goods. Soap products: Hard
soaps (toilet, household, laundry), soft soaps (shampoos,
automobile soaps). Edible products: Lard compounds,
cooking oils, salad oils, fountain drinks, candy, mayonnaise,
margarine. Miscellaneous: Foundry core oil, printers’ ink.
Note: A revised and considerably expanded version of
this article, with the same title and author but a somewhat
different format, was published two months later as Illinois
Agric. Exp. Station, Circular, No. 461. 15 p. Sept. Address:
Univ. of Illinois, Urbana, Illinois.
1479. Grodzinski, Paul. 1936. Kunstharzpressstoffe im
Kraftwagenbau [Pressed artiﬁcial resin objects in automobile
construction]. Kunststoffe 26(7):141-44. July. (Chem. Abst.
30:7119). [1 ref. Ger]
• Summary: Soybean plastics are used at Henry Ford’s
River Rouge plant to build automobile parts and bodies. The
formula (in kilograms) for these soybean plastics consists
of the following: wood meal or sawdust 180.00, defatted
soybean meal 150.00, formaldehyde 113.50, phenol 113.50,
colorings 54.00, alcohol 15.00, ammonia (gas) 11.95,
limestone (chalk) 11.95, water 5.62, stearic acid 5.62, and
zinc stearate 1.86. Address: Dipl. Ing.
1480. Horvath, A.A. 1936. The soybean points the way to
agricultural recovery. Scientiﬁc Monthly 43:63-69. July.
• Summary: “The soybean is a vivid example of a crop with
an amazing diversity of industrial uses... In 1934 soybean
oil constituted 11.6 per cent. of the world’s production of
vegetable oils. The United States production of soybean oil
for the same year amounted to 1.6 per cent. of the total U.S.
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production of vegetable oils...”
“When hydrolysed by acids or enzymes, soybean protein
is converted into soy sauce, which is used for bouillon
extract preparations and has been for decades as the base of
Worcestershire sauce.”
Soybean protein “is capable of taking the place of casein
(which is much more expensive and is being imported to
the U.S.) in a large number of industries, such as sizing for
paper, glue (waterproof) and plastics, all of which are already
in existence in our country. At the 1933-34 International
Exposition in Chicago [Illinois] all exterior walls and subﬂoors of the Hall of Science were constructed of plywood
panels glued with soybean glue. To-day soybean meal is
used by the Ford Motor Company for the manufacture of
horn buttons, gear shift lever balls, light switch handles,
distributor bases, distributor cover and window trim strips...
With the completion of a new $5,000,000 River Rouge plant
for soybean plastics, the use of soybean meal will extend to
making dashboards and probably also automobile bodies.”
Soybean meal can also be used for making ﬂoor
coverings, for hardening and strengthening steel and iron, in
water paints, as an emulsiﬁer for asphalt in roads, and as an
emulsiﬁer for mineral oils for dormant sprays. Soya lecithin
also has many applications. One million pounds of soya
phosphatides are used annually in the margarine industry in
Germany. It can be used for making and softening leather
and for milling rubber to a powder.
In 1934 the main commercial uses of soybean oil were
(in million pounds): Paint and varnish 10.4. Linoleum and
oilcloth 2.8. Compounds and vegetable shortenings 2.7. Soap
1.35. Printing ink 0.059.
During the last decade “whole soya ﬂour” has steadily
gained in popularity. It “contains over 2 per cent. of
phosphatides, nearly all the known vitamins, and an ash
of high alkalinity.” Address: M.D., Chemist, Agric. Exp.
Station, Newark, Delaware.
1481. Product Name: Soybean Oil, and Soybean Oil Meal.
Manufacturer’s Name: Laucks (I.F.), Inc.
Manufacturer’s Address: Portsmouth, Virginia.
Date of Introduction: 1936 July.
Ingredients: Soybeans.
How Stored: Shelf stable.
New Product–Documentation: Chicago J. of Commerce
and La Salle Street Journal. 1936. July 7. p. 11. I.F. Laucks,
Inc., Seattle, Washington, and Portsmouth, Virginia makes
glues.
National Soybean Processors Association. 1941. Year
Book, 1941-1942. Members. See p. 18. I.F. Laucks, Inc.,
Portsmouth, Virginia (H.F. Armstrong).
Kingsport News (Kingsport, Tennessee). 1942. Nov. 26.
p. 8. “Oil, meal, adhesive taken from Virginia soybeans.”
“Portsmouth, Virginia–AP–Virginia farmers are pouring
soybeans into the state’s three processing plants by the

hundreds of thousands of bushels.”
Allied Mills, Inc. which has a plant in Portsmouth, says
Virginia now produces some 2 million bushels of soybeans–
about 40% more than any other crop in the state. Another
plant in Portsmouth is run by I.F. Laucks, Inc. The main
activity of the Laucks plant is the manufacture of adhesive
from soybean meal. “The adhesive is sold to the plywood
industry for use in the manufacture of prefabricated houses
and shipping cases.” A 3rd plant, in Norfolk, is operated by
the Davis Milling Company.
USDA Northern Regional Research Laboratory. 1943.
“Soybean processing mills in the United States.” USDA
Bureau of Agricultural and Industrial Chemistry. AIC-26.
10 p. Nov. See p. 3. Portsmouth, Virginia: “I.F. Laucks, Inc.”
(Small = capacity of less than 50 tons/day of soybeans).
1482. Lohse, H.W. 1936. The soya bean as a food product
and industrial raw material. Canadian Chemistry and
Metallurgy 20(7):224-25. July. (Chem. Abst. 30:6505).
• Summary: Contents: Introduction (incl. nutritive value
of soybeans). Proteins and fats. Vitamins of soya bean.
Soya bean as a food product. Soya bean milk. Soya bean
ﬂour. Soya bean oil (obtained by solvent extraction process,
hydraulic press process, or expeller process; food and
industrial uses). Uses for extracted meal (food and industrial;
including lecithin).
According to statistics from the Dominion Bureau
of Statistics, consumption of soya bean oil in Canadian
manufacturing industries was as follows: Miscellaneous food
industries 499,451 lb, slaughtering and packing 169,916 lb,
bakeries 112,693 lb, and biscuits & confectionery 20,200 lb.
Total: 802,260 lb worth $48,062.
Concerning soya bean milk, the author states in this
paper presented at the Canadian Chemical Convention:
“Soya bean milk has been manufactured here in Canada by
Milqo Limited in Hamilton since 1919. This ﬁrm erected
one of the ﬁrst, if not the ﬁrst, plants for the purpose of this
manufacture on a large scale in the Western world.” Milqo
Ltd. (which may be related to Vi-tone or Vitone in Hamilton)
is probably the same company in Hamilton that was named
Milk-Ko Products in 1954 (Soybean Blue Book p. 102).
Address: Milqo Ltd., Hamilton, ONT, Canada.
1483. Melrose, Ellen. 1936. Country’s largest mill grows
from one man’s interest in soybeans (Continued–Document
part III). Staley Journal (Decatur, Illinois). July. p. 3-9.
• Summary: (Continued): “Promotional work pays: One of
the factors responsible for the turn in affairs in the soybean
business after 1925 was undoubtedly the concentration of
promotional activities in a new department of the Staley
organization, the soybean department, under a newly
employed expert on soybeans. The effort of this department
was principally directed towards securing an adequate supply
of beans for the Staley plant using methods which would
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bring results both immediate and in future years. With this
objective, the new department worked closely with the
grain purchasing department and engaged in a foresighted
[sic] program of cooperation with all agencies which were
interested in soybean promotion.
“Assistance to the grain purchasing department was
carried on not only verbally as in the earlier years, but also
by the systematic issuance of letters to farmers during the
years 1925 to 1928. Many of these letters solicited nothing
but simply stated some interesting bit of information
concerning soybean cultivation which might attract a
farmer’s attention, establish a friendly contact with the Staley
company and thereby bring future results in the form of
soybeans to the Staley plant.
“Other letters sent to county agents and leaders in
farm communities asked for the names of farmers in the
respective localities who were growing soybeans or would be
interested in growing them. Although the ﬁles of the soybean
department do not reveal how many such letters were
written, the substantial number of replies received indicates
that the mailings were quite extensive. All names reported
were catalogued and subsequently letters were sent to them
soliciting shipments of beans to be processed.
“Plentiful data: At this time accurate crop ﬁgures of
forecasts by counties regarding soybean growing were not
yet being furnished by the State Department of Agriculture.
The Staley soybean department was active in gathering
this information each season to assist the company’s grain
buyers; this data was secured by asking county agents, Farm
Bureau ofﬁcers, and managers of elevators and Farmers’
Cooperatives, to report the prospects for commercial
soybeans in their respective localities. The replies were
helpful in buying soybeans, but more important was the fact
that such letters of inquiry had a long-time effect because
they served to make directors and supervisors of farming
operations aware that a growing demand for soybeans to be
processed was developing.
“In addition to giving direct assistance to the grain
purchasing department, the soybean department engaged
in other promotional enterprises to popularize soybeans as
a farm crop to be marketed. All farmers on an extensive
mailing list were sent copies of various literature printed
by the company. One bulletin asking the cooperation of
agriculture in maintaining the threatened tariff on soybeans
and soybean oil, outlined the possibilities in soybean
cultivation if such protection were continued. Another
printed bulletin asking for farmer cooperation in supplying
the company with sufﬁcient beans to operate the plant
successfully, gave information on proper cultivation of
the crop, explained government grading requirements and
enumerated the many commercial outlets for soybeans.
“Posters and hangers containing the same type of
information were sent to stores, elevators and banks with
the request that this literature be posted in their places of

business. Since all the material sent out included notice of
the soybean department’s willingness to answer enquiries
and furnish further information, many responses and requests
of varied types were received. By following up all such
letters the soybean department was glad to take advantage of
the opportunity to strengthen in any way and by any small
degree, the status of soybean growing and of the soybean
industry.
“Interest grows: By the time the soybean department
was established, there was enough general interest in
soybeans that various groups were doing promotional
and educational work in that ﬁeld. The National Soybean
Growers Association [later renamed ASA] was holding
annual conventions; State Departments of Agriculture were
publishing literature; university and high school departments
of agriculture were teaching, promoting and experimenting
with soybean cultivation; farm machinery manufacturers and
railroads were interested in expanding market production of
beans to increase their own business; and county and state
fair boards were seeking material on soybeans to include in
their other agricultural exhibits. In cooperation with these
groups and agencies, the Staley company participated in
many enterprises promoting the industry.
“In September, 1925, at the National Soybean Growers
Convention, whose program indicates the extent of interest in
soybeans at this time, a representative of the Staley soybean
department spoke on the subject, ‘The Relation of the
Grower to the Oil Mill.’ The company sent representatives
in response to many requests for talks before meetings and
evening schools for farmers in rural communities in Illinois.
By correspondence with Departments of Agriculture at Ohio
State University, Purdue, Illinois and Indiana universities,
many questions concerning the industrial exploitation
of soybeans were answered by the soybean department;
product samples were furnished and varieties of beans were
analyzed. For the Oklahoma Department of Extension Work
in Agriculture, the Staley company furnished display samples
for use on trucks exhibiting soybean material through eastern
Oklahoma during the summer of 1928. Complete sample
exhibits of soybean products were furnished for a number of
community, county, state and inter-state fairs.
“At tractor schools: In cooperation with manufacturers
of farm machinery, the Staley company furnished a speaker
for several meetings of salesmen conducted by various
companies from 1925 to 1927 and supplied samples of
soybean products for display at the tractor schools conducted
by the International Harvester company. Farmers seeking
information from the Staley company concerning harvesting
of beans were referred to those farm machinery companies
which were interested and working on the problem. One of
the most productive types of cooperative promotional work
in which the Staley company participated was that with
various railroads. Staley pamphlets and posters were supplied
the Baltimore and Ohio Railroad for distribution along their
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lines at all points from which inquiries concerning soybean
shipments had come in to them. The head of the Staley
soybean department accompanied the Agricultural Agent of
the Baltimore and Ohio on a trip through southern Illinois
in early 1927, meeting with bankers, farm advisors and
Chamber of Commerce ofﬁcers, to discuss the development
of the soybean industry.
“Special train: The most important single instance of
a cooperative promotional enterprise was the planning and
preparation of the Illinois Central soil and soybean special
train in which the United States Department of Agriculture,
the College of Agriculture of the University of Illinois,
Southern Illinois State Normal and the Staley company
participated, under the direction of the Illinois Central
development department. The train made 105 scheduled
stops in towns along the Illinois Central line during its
operation between March 28 and April 17, 1927.
“The Staley exhibit included samples of 34 soybean
products prepared by Staley chemists; samples of the
best varieties of beans for Illinois growers and of the four
government grades of beans; placards showing tables of
imports, by-products and acreage increases in Illinois and
describing the feeding value of soybeans and of soybean
meal, and the fertilizing value of the straw; pictures of
soybean operations from planting through manufacturing;
and a model house painted with soybean oil paint. The
manager of the Staley Soybean Department represented the
company on the train during the trip” (Continued).
1484. Thone, Frank. 1936. The soybean goes to town: Used
in scores of products, from noodles and beer to steeringwheels and paint, Chinese bean shows versatility. Science
News Letter 30(799):74-76. Aug. 1.
• Summary: Contents: Introduction. Food for recovery.
Wallpaper and glue. Oil requires processing. Economical and
efﬁcient. For mixing with silage. Fifty varieties listed. A oneingredient meal.
Under the latter heading (p. 75-76): “The beans
themselves are boiled for the table, and eaten in a dozen
other ways, including the succulent bean sprouts you ﬁsh for
in your plate of chow-mein, and salted parched soybeans that
are much like roasted peanuts. It is quite possible to make
up a reasonably complete, appetizing meal out if soybeans
alone.
“We are beginning to appreciate their value as food,
too, in the Occident. Canned soybeans are on the market
and soybean ﬂour is at a premium among knowledgeable
housewives.
“And ﬁnally there is our old friend, the soybean sauce
of the chop-suey restaurants–that dark stuff in the hairtonic bottles, that has such a tangy, salty taste. It is made
by fermentation, and after proper aging is shipped to this
country. That is, the cheaper kind of ‘dragon’s blood’ comes
here. The really choice varieties, aged in jars for years, with

daily exposure to the sun, are for merchants and mandarins,
not export.”
Three photos show: (1) Two men in a ﬁeld of beans.
“The crop looks good: in a soybean ﬁeld down south.” (2)
William Morse standing in front of a cupboard in his ofﬁce,
with many shelves well ﬁlled with soybean products. (3)
The upper part of a soybean plant, showing pods, leaves and
seeds. Address: Dr.
1485. Business Week. 1936. Soybean sits pretty: Becomes so
important that Chicago Board of Trade may establish futures
trading. Aug. 8. p. 21-22.
• Summary: “The soybean is advancing so rapidly in
importance among American Farm products that the Chicago
Board of Trade is considering the establishment of soybean
futures trading.” Note: Soybeans were soon admitted by the
CBOT. The ﬁrst transaction, in October 1936, was for 5,000
bushels at $1.20.
“Prime mover in the industrial development of soybeans
has been Henry Ford and the Farm Chemurgic Council,
which he sponsors. Not only has he found a multitude of
uses for soybean products in the Ford car, but he has been
instrumental in increasing use of it for human consumption.
Latest ﬁgures show use of 560,000 bu. of soybeans in the
production of a million Ford cars (more than ½ bu. per car).”
The soybean is used in certain soaps, and it is a fairly
good drying oil for use in paints (11,000,000 lb in paints
last year) and varnishes, with an iodine value of about 136
compared with 185 for linseed oil. “The oil is used in lard
substitutes, margarin [margarine] and cooking oils, bakery
goods–to mention but a few of a growing list. The familiar
soya sauce for chop suey is an ancient product of the plant.”
“Factors responsible for the sharp increase in 1935
acreage to 2,691,000 from 1,511,000 in 1934 included the
AAA [Agricultural Adjustment Administration (USDA)]
restrictions on production of other grains and the growing
realization by farmers that soybeans are valuable as a source
of nitrogen for land and suitable for rotating purposes.” The
competition of soybean oil with tung oil is discussed.
1486. Agricultural Gazette of New South Wales. 1936.
Chemistry and agriculture: The soybean. 50(8):427. Aug.
• Summary: The soybean, originally grown for food use
in East Asia, has recently found an increasing number
of industrial applications, as in the making of enamels,
varnishes, paints, printing inks, glues, linoleums, plastics etc.
In 1938 some 57.665 million bushels of soybeans were
produced in the USA. This large increase was due to two
main factors: increased acreage harvested (2.898 million)
and increased yield per acre (19.9 bushels, up from 14.2
average in 1927-36).
“So important has the industrial aspect of soybean
production become in the U.S.A. that a Soybean Industrial
Products Laboratory has recently been established at Illinois
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to investigate the effects of varietal and cultural differences
on the composition of the plant, and to engage in chemical
research with a view to furthering the industrial uses of its
various constituents.”
1487. File, Howard. 1936. We can make almost anything
from soybeans. Staley Journal (Decatur, Illinois). Aug. p.
3-5.
• Summary: Note: This article is continued from last month’s
issue.
“During the period between 1922 and 1928 when the
work of encouraging the production of soybeans in this
country was in progress, the technical and engineering
departments of the A.E. Staley Manufacturing Company
were busy perfecting methods of milling soybeans and
producing products of commercial value therefrom.
“Problems had to be solved in regard to proper drying
equipment, changes became necessary in the method of
operating expellers and crushing equipment, and processes
had to be developed for producing crude oil and meal in
order to obtain maximum yield, as well as suitable and
uniform quality. The ﬁrst process in this country employing
the expeller type of crushing was developed in the Staley
plant at this time.
“Feeding tests: After a satisfactory product was
obtained. it was necessary to determine the value of the meal
in livestock feeding, and to do this several feeding tests were
arranged with various agricultural experimental stations,
particularly the Universities of Illinois, Ohio and Wisconsin.
These tests conﬁrmed our understanding that soybean meal
was quite valuable for feeding cattle, hogs, poultry and other
livestock, and many bulletins were published during this
period showing the results obtained with Staley soybean
meal as compared to other feed ingredients.
“The activities of the Staley laboratories were at ﬁrst
conﬁned largely to ﬁnding suitable outlets for the two
products, oil and meal. During this time the bulk of the meal
produced was disposed of to cattle feeders, the oil being sold
to the paint industry and to manufacturers of soap.
“In 1924 the use of crude soy oil in core making was
developed. Linseed oil had been used previous to this time
mixed with other binding materials into the sand in the
process of baking cores by foundries in moulding castings.
Our ﬁrst attempts were a combination of crude soy oil with
other binders. Later it was found best results were obtained
by using crude soy oil in place of linseed or other core oils,
and today considerable quantities of this oil are utilized in
this way,
“The next two years brought forth several developments
for the use of soy products–rubber substitutes under the
name of Factice were being made from vegetable oils, and
suitable rubber substitutes were produced from soy oil,
and this development together with others was used in the
newspapers to further the interest of possibilities of the

soybean, and to encourage its production.
“Edible oil: At this time a suitable process was
developed for reﬁning crude oil to produce a product suitable
for edible purposes. This became one of the more difﬁcult
problems to be overcome, and a continued effort has been
made to produce a satisfactory edible oil from soybeans,
until today we have a process which is quite satisfactory
and a large volume of oil produced ﬁnds its outlet in the
manufacture of mayonnaise, salad dressings, cooking
compounds and similar edible products.
“Various blends of this reﬁned oil with other reﬁned oils,
particularly corn oil, were developed during this period for
special uses, where neither of the oils separately had been
particularly successful.
“For paint trade: In attempting to dispose of crude oil
to the paint and varnish industry, it was found that through a
difference in the process of production, the domestic soy oil
was not as satisfactory as that imported grade, and it became
necessary to develop an oil which upon heating to a high
temperature remained clear, free from a ﬂocculent precipitate
of albuminous material, and which would bleach to colorless
oil during the heating process. These objectionable qualities
in the crude oil were successfully eliminated resulting in
Staley’s non-break oil, which has proven quite satisfactory,
and is being used in continually larger volume from year to
year by the paint and varnish industries.
“During the ﬁrst years of this development it was found
less difﬁcult to dispose of the meal than it was to sell the
crude oil, for the meal was readily adopted by stock feeders.
However as we improved the quality of the crude and reﬁned
oil, the demand for them increased and the industry became
ﬁrmly founded. This brought about an increased acreage
of soybeans, and it then became apparent that it would be
necessary to develop further uses for soy products in order to
take care of the production.
“Soy ﬂour: In 1926 we made our ﬁrst efforts to
merchandise an edible grade of soy ﬂour. This product was
of particular interest at this time as a diabetic food because
of its low starch and carbohydrate content. It was found,
however, that soy ﬂour was not palatable unless the raw
bean ﬂour [ﬂavor] was eliminated, and our ﬁrst efforts to
merchandise soy ﬂour were conﬁned to that produced from
expeller cake. We were not particularly successful, however,
for this ﬂour was dark in color and not particularly attractive.
After a great deal of experimentation and several years effort
special equipment was installed and an entirely satisfactory
edible ﬂour produced, which is being consumed in large
quantities. An application for a patent on this process was
made in 1932 and granted in 1936. This ﬂour has found
use not only in diabetic foods, but also in bread, mufﬁns,
crackers, doughnuts, ice cream and confectionery. Formulas
for the use of ﬂour in these products were developed in
conjunction with the Department of Home Economics,
Millikin University, and other culinary experts.
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“Realizing the value of mineral adjuncts in stock
feeding, various Agricultural Experimental Stations were
contacted during 1928 and a mineralized soybean meal
for stock feeding was developed. The sale of this product
enjoyed some success during these early years, but in view
of the fact that the Staley Company are not feed mixers, it
was decided to discontinue this product and conﬁne our sales
to ingredients only, permitting our customer feed mixers to
produce and merchandise mineralized feeds as they saw ﬁt.
“In 1927 a study was made of the possibility of the
production and uses of lecithin as a by product from
soybeans, It was found that this development did not ﬁt in
particularly well with the process we were employing and
was, therefore, ﬁled for future reference.
“Industrial possibilities: The following year a
comprehensive study was made of the possibility of
producing a concentrated protein or so called ‘vegetable
casein’ from soybeans and soybean meal. The process was
found practical, and uses for this material in the paper and
adhesive industries in large volume seemed apparent. During
this period the prices of milk casein, which was already
being used in these industries, became so low that the proﬁt
did not appear attractive and this development was held in
abeyance until market conditions warranted further activity.
“Also during the years 1928 and 1929, suitable
glues were developed in Staley laboratories for use in
the veneering industry. It was found, however, that other
laboratories had also developed a suitable glue previous to
this time, and for that reason our project was laid aside in
favor of other and more proﬁtable possibilities.
“During this same year a process was developed,
and the ﬁrst roasted soybeans were made in the Staley
laboratories. At this time this product was more or less a
novelty and no great interest was aroused in the use of this
product. However, developments in later years have created
a demand for roasted soybeans in nut breads, confectionery
and similar products where peanuts and other nuts are used,
and it is expected that this product will develop into an item
of considerable importance in the near future.” Continued.
Address: Chief Chemist.
1488. File, Howard. 1936. We can make almost anything
from soybeans (Continued–Document part II). Staley Journal
(Decatur, Illinois). Aug. p. 3-5.
• Summary: (Continued): “It was also our opinion that
because of the high protein content of soybean products, they
would eventually ﬁnd use in the plastic industry. In 1930
samples of plastics were made from our meal and ﬂour in an
Eastern laboratory. The practical utility of soybean products
in plastics was also conﬁrmed by work done in the Staley
laboratories. The development of this utilization, however,
has been slow and at least in our case has not resulted in an
important market outlet for our products.
“Develop color: This same year the Staley company

perfected a reﬁned soy oil having a rich reddish yellow color
of high tinctorial value. This oil was of mild ﬂavor and due
to its high coloring power was particularly well adapted for
use in products such as margarine, mayonnaise and such
foods where a rich yellow color was desired. During the
popularity of this product large volumes were merchandised.
“About 1931 the use of soy ﬂour as a binder in sausages
and similar meat products was developed, and Staley’s
Sausage Flour has become an ideal ingredient for this
purpose. This utilization has developed into one of the largest
outlets for soy ﬂour we have at this time and indications are
that its use in the meat industries will continue to grow.
“During this period there was undertaken a considerable
amount of introductory work in an attempt to utilize soy
ﬂour in foundries as a core binder and for dusting the facings
of mouldings. Our work in this respect was not particularly
successful when it was found that soy ﬂour is not particularly
well adapted for those purposes.
“Invade Oriental Field: An inquiry from the sales
department during the fall of 1932 for a domestic supply of
soy sauce resulted in an improved method for producing this
condiment. Heretofore soy sauce was a product of strictly
Oriental origin, this sauce having been used in the Orient for
many years to add a meat ﬂavor to their vegetarian diet. The
process developed in the Staley laboratories has been quite
successful in providing a product of uniform quality, and has
practically replaced the Oriental sauce formerly imported.
“During the last two years the manufacturers wall
paper have produced that type called “washable.” Previous
to this time colors for printing wall paper were sized with
adhesives from carbohydrates which were quickly affected
by water. The more modern papers are now sized with
protein or albuminous substances which have been hardened
or water proofed, permitting a certain amount of washing
without ill effect. Soy ﬂour is one of the products which
has been successfully used for this purpose, and the wall
paper industry is becoming one of the important outlets
for our ﬂour. Special modiﬁcation developed in the Staley
laboratories makes our soy ﬂour particularly well adapted to
this industry.
“The development of the utilization of soy beans
has thus far been largely pioneering. Early efforts were
discouraged somewhat by the uncertainty of a supply, and
the major concern of the Staley organization was that of
creating an interest in and the growing of beans. At the
present time the picture has changed, and while our efforts
have created a demand and outlet for a considerable tonnage,
it will be necessary to continue our efforts in order to provide
additional outlet for the continually increasing acreage. In
this particular ﬁeld there will undoubtedly be many more
developments in the future.” Address: Chief Chemist.
1489. Ware, E.E. 1936. Soybean oil and the paint industry.
Industrial and Engineering Chemistry 28(8):903-06. Aug.
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• Summary: “Symposium on the Chemistry and Technology
of Soybeans, Presented before the Division of Agricultural
and Food Chemistry at the 91st Meeting of the American
Chemical Society, Kansas City, Missouri, April 13 to 17,
1936.
“Soybean oil is not ideal for paint use because of
poor drying qualities, but it does possess the excellent
characteristics of permanent elasticity and freedom from
discoloration. At present it is seldom used alone; it is either
blended with oils of better drying qualities or as a constituent
of a synthetic resin vehicle.
“The utilization of soybean oil in paints and varnishes
will progress through pressure of popular opinion and
as a result of agricultural and industrial research in the
improvement of the product.” Address: Sherwin-Williams
Co., 101 Prospect Ave., N.W., Cleveland, Ohio.
1490. Horvath, A.A. 1936. Soybean oil for soap making.
Chemistry and Industry (London) 55(36):691-93. Sept. 4. [8
ref]
• Summary: “The rapid introduction of soybean oil into
the commerce of the world was due to its soap-making
properties. Lever Brothers of Port Sunlight, England, started
in the early years of the present century to use soybean oil
(imported from Manchuria) for their well-known Sunlight
soap. (Footnote: “62% of all soap made in 1934 in England
came from the kettles of the Lever Brothers Company”).
“In the United States, the soap industry has been the
largest single consumer of crude soybean oil.”
“The use of hydrogenated as well as natural soybean oil
for soap-making is increasing, yet the amount of published
information on this subject is very meager.”
Based on experimental work conducted by the author
in 1920-21 at the labs of the Tientsin Chemical Works
Association, Tientsin, China. The lathering properties of
soaps of soya-bean oil are not much affected by hard water
(e.g. 2% NaCl); if the oil is to be saponiﬁed alone, the initial
concentration of the sodium hydroxide should be such that
the density is not greater than 1.062, but for hard soaps the
soya-bean oil should preferably be used in mixture with
other oils. Soya-bean oil is very suitable for the manufacture
of soft soaps. Some difﬁculties connected with the Twitchell
hydrolysis of soya-bean oil and the manufacture of soap
from its fatty acids are discussed. Address: Agric. Exp.
Station, Newark, Delaware.
1491. Associated Press (AP). 1936. A vegetable wonder.
Advertiser (Montgomery, Alabama). Sept. 8.
• Summary: “The soy bean is an immigrant from China... In
Detroit, Mr. Ford is building a $5,000,000 plant to make soy
bean products. He ﬁnishes all his cars with soy bean lacquer
[paint].
“The soy bean is also being canned for human
consumption. So versatile is this remarkable vegetable that

there is soy bean milk, butter, cheese, coffee, breakfast foods,
and macaroni on the market. It is remarkable because of a
complete absence of starch and a high protein content. In soy
bean ﬂour the protein runs from 37 to 40 per cent, and has a
high nutrition value.”
Note: A cartoon on the same page tells the life story
of George Washington Carver. “George worked his way
through college. He extracted an oil from peanuts which has
been used in treating infantile paralysis. Now, Dr. George
Washington Carver, whose parents were slaves, is a great
scientist–one of the few Americans to become a member of
the Royal Society of Arts, London.”
1492. Wernlund, Christian John. Du Pont (E.I.) de Nemours
and Co. (Wilmington, Delaware). 1936. Improvements in
or relating to protein compositions. British Patent 483,550.
Application date: 11 Nov. 1936. 9 p. Complete speciﬁcation
left: 13 Sept. 1937. Complete speciﬁcation accepted: 11
April 1938.
• Summary: The “Provisional Speciﬁcation” is on pages 1-5.
The “Complete Speciﬁcation” is on pages 5-10. This patent
is mostly about paper sizings or coatings. For protein-sized
papers, it includes the “use of adhesives made of casein,
animal glue or vegetable proteins such as proteins derived
from leguminous seeds, for example, soya beans” (page 7,
line 61). Address: 1218 Wyoming Ave., Niagara Falls, New
York.
1493. Chicago Daily Tribune. 1936. Great growth in soy
bean use predicted. Sept. 15. p. 27.
• Summary: “Ames, Iowa, Sept. 14–There is scarcely a limit
to the industrial products that can be obtained from soybeans,
Dr. H.E. Bardnard [sic, Barnard], director of research for
the national farm chemurgic council, told members of the
American Soybean association gathered at Iowa State
college today.
“’The relative use of the soybean depends upon one
thing, the utilization of the meal,’ he said. ‘The demand
for the oil is elastic, but when the meal is not used it is not
economically feasible to market the beans for oil alone.’”
This meal can be made into plastics and into silk that is
indistinguishable from the real thing. Contains much of the
text of Barnard’s speech.
1494. Chicago Daily Tribune. 1936. Tell expanding use.
Sept. 16. p. 29.
• Summary: Cedar Rapids, Iowa, Sept. 15–Contains much of
the text of a speech to the American Soy Bean association by
I.C. Bradley of Taylorville, Illinois. He discusses uses for the
oil “and new industrial possibilities that go far beyond stock
feed and human feed.”
“Details outlet channels: Of a total factory consumption
of 91,166,000 pounds of soy bean oil last year, 52,452,000
pounds were used in [lard] compounds and vegetable

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 613
shortenings, 1,740,000 in oleomargarine, and 9,421,000 in
other edible products.” In addition, 13 million pounds were
used last year in the manufacture of paints and varnishes.
Soy bean glue is a newcomer in making plywood. Soy bean
protein is used as vegetable glue in making furniture and
airplanes, and as a paper coating. “Soy bean casein is being
tried in the production of synthetic wool, while soy bean oil
offers lecithin, an emulsifying agent used by candy makers,
cotton textile mills, and other industries,...”
1495. Detroit News. 1936. Houses from beans. Sept. 22. p. 3,
col. 1.
• Summary: London. A material for building houses has
been developed in England from soy beans, and experiments
are now being conducted to ﬁnd out how they may be turned
into other building materials. They are already used to make
certain new plastic materials.
1496. Barnard, H.E. 1936. Soybeans and the Farm
Chemurgic Council. Proceedings of the American Soybean
Association p. 8-14. 16th annual meeting. Held 14-16 Sept.
in Iowa.
• Summary: The Farm Chemurgic Council emerged as a
new organization from the Dearborn meeting. It was created
with the deﬁnite purpose of advancing the industrial use of
farm products through applied science. The name of this new
organization translates simply as “chemistry at work for the
farm.”
Today every country is striving towards selfcontainment for their food supply. Ten years ago 10,520
tons of soybeans were crushed for the production of oil cake
and meal. In 1935, 272,745 tons were crushed–more than
25 times the volume in 1925. “A report issued the last of
January by the Bureau of the Census showed that 49 mills
were listed as soybean crushers for the last quarter of 1935...
These ﬁgures compare with 19 active mills crushing 60,183
tons of beans and producing 16,779,450 pounds of oil and
49,254 tons of cake during the same quarter in 1934; 12
active mills, 26,876 tons, crushed, and 7,609,999 pounds of
oil and 21,615 tons of cake in 1933; 12 active mills, 36,341
tons crushed, and 10,154,983 pounds of oil and 30,154 tons
of cake in 1932.”
“Fifteen years ago when the soybean was grown largely
as a forage crop, the need was for more legumes in the
rotation; more homegrown, high protein feeds in the feed
bin; and substitutes in the rotation for red clover and oats...
soybean has advanced beyond a substitute crop and has
become the ‘wonder’ bean.
“Indeed so important to industry is this ‘wonder’ bean
that a major section of the Second Dearborn Conference of
Agriculture, Industry and Science was devoted entirely to a
discussion of the soybean crop... At the present time most
of the oil used by paint manufacturers is largely imported as
linseed oil from the Argentine, tung oil from China, perilla

oil from Manchuria and Japan. But 4% of the oil used by the
paint industry is soybean oil.”
Soybean oil was reported at the conference to not
only hold its own but showed outstanding performance in
certain lines. In automobile baking and air-drying synthetics
soybean oil “gives a depth of color, a freedom from ‘orange’
peel and ‘silk,’ and a permanent elasticity not possible with
other oils... It also exhibits humidity and grease resistance
and permanency of color not possible with linseed, perilla or
tung oils.”
In 1932 the Glidden Company undertook the isolation
of protein from soybeans. “At that time it was found that
the ordinary type of soybean meal such as the expeller or
hydraulic meals, which were then available in the U.S.,
was not suitable for obtaining a protein which would have
the proper characteristics of color, purity, adhesion, and
viscosity.
“The protein in the soybean meal is very sensitive to
temperature, so modiﬁcations had to be made in the process
to extract at as low a temperature as possible.”
When the Farm Chemurgic Council was organizing
an important Western Conference at Fresno, California,
they were told by lumber manufacturers in Seattle that the
plywood industry in the Northwest was using large quantities
of soybean glues, one company [I.F. Laucks] alone reporting
that its plywood output used the proteins from more than
60,000 acres of soybeans.
“Figures just obtained from the Ford Motor Company
show that during the past year the company used in various
ways the soy beans grown on more than 75,000 acres. The
oil found use in the enamels for painting cars, more than a
million gallons of it. More than half a million more gallons
were made into glycerine and used in shock absorbers and
200,000 gallons went to the foundries for use as a binder for
core sand. The meal is combined in a chemical reaction with
phenol and formaldehyde into a moulding compound, not
as a ﬁller but as an actual part of the plastic which we see in
our cars as gearshift knobs, horn buttons, electrical switch
assemblies and distributor cases... What will the development
of these new plastic products require of soybean grower?...
There is a potential requirement of some 5 to 10 million
bushels of soybeans annually... The experimental soybean
extraction unit which has operated at Greenﬁeld Village
for more than a year has been enlarged and developed into
commercial units which are now in full operation. The
experimental unit... will handle in 200 days some 40,000
bushels or the production of 2,000 acres at a processing cost
of about 15 cents a bushel. A unit of this size may well lend
itself to farm community operation and so carry forward the
Farm Chemurgic Council’s belief that one practical form of
farm relief lies in the partial processing of farm crops close
to the source of raw material.” Address: PhD, Director of
Research, Farm Chemurgic Council, Dearborn, Michigan.
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1497. Burlison, W.L. 1936. The soybean. A plant immigrant
makes good. Illinois Agricultural Experiment Station,
Circular No. 461. 15 p. Sept. First printed in Industrial and
Engineering Chemistry. 1936. 28(7):772-77. July. [24 ref]
• Summary: A shorter version of this article, with the
same title and author but a somewhat different format, was
published two months earlier in Industrial and Engineering
Chemistry 28(7):772-77. July.
Contents: Introduction and brief history. Description of
the soybean. Soybean culture. Industrial uses. Disposition
of the domestic crop. Products derived from soybeans:
Food, feed, and industrial products. Imports. Chemical
composition: Soybeans, soybean oil, soybean oil meal.
Methods of processing soybeans: Expeller, hydraulic-press,
solvent extraction. Industrial use of soybean oil. Use of
soybean oil in the paint industry. Soybean oil as a core
binder. Other uses for soybean oil: Lecithin, sulphonated
oil. Plastic industry uses soybean oil meal. Glue from
soybean oil meal. Soybean oil meal for fertilizers. Further
investigation needed.
The section titled “Products derived from soybeans” (p.
6-7) gives is an extensive list of commercial food, feed, and
industrial products derived from soybeans. This list is almost
identical to that published two months earlier. Address: Chief
in Crop Production.
1498. Fors, Alberto J. 1936. El frijol soya, materia prima
para la produccion de aceite [The soybean, raw material for
the production of oil]. Revista de Agricultura (Cuba) 19(89):64-66. Aug/Sept. [Spa]
• Summary: Brieﬂy describes the importance of the soybean
as a raw material for the production of oil. At the end of the
article are listed the products obtained from the soybean.
These include 24 food products (incl. reﬁned soy ﬂour,
reﬁned soy oil, chocolate and cocoa with soya, sausages
with soy ﬂour, soy bread, soy macaroni, gluten ﬂour and soy
casein, soy lard (mantecado de soya = shortening), foods for
children and diabetics, oleomargarine, soy sprouts (retoños
de soya), soy cheese (queso de soya = tofu), biscuits made
with soy cream, La-Choy soy sauce, soya bouillon, low-fat
soy mayonnaise, soymilk), 6 concentrated feeds for domestic
animals, and 14 industrial soy products (incl. paints,
enamels, linoleum, glycerine, varnish, artiﬁcial adhesive
rubber, candles, lubricants).
The article begins: “The soybean (el frijol soya) is a
bush which grows to a height of, at most, 3½ feet, but its
industrial possibilities and its agricultural worth are gigantic.
One cannot explain why the cultivation of this plant in Cuba
is still at the test stage. During the past year of 1935, the
United States harvested not less than 24 million quintales [1
quintal = 100 pounds] of this bean. The soybean also does
well in our climate and in the majority of our soils, with the
advantage over the black bean that two crops per year can be
harvested.

“We are importing for our consumption about 6
million kg of oil extracted from this bean which, with some
industrial products derived from the same, represent an
annual expenditure which approximates, on average, one
million pesos. The soybean is not a future possibility: it
is money in the hand of those who plant it. Cuba has oil
extraction plants which can process all the soybeans we can
harvest. Why don’t you plant soya? Not only do we import
large quantities of soy oil, for we are large consumers of oils
and fats, but we also bring in concentrated feeds for milk
cows, chickens, and various other substances derived from
the soybean.” The article ends with these words written in
large letters: Plant soybeans! Address: Propagaganda de la
Inspeccion Provinical de Agricultura de la Habana. A Cargo
de Ingeniero A.J. Fors.
1499. Glidden Company (The). 1936. The famous Glidden
Laboratories are one of the largest factors in the industrial
promotion of soybeans (Ad). Proceedings of the American
Soybean Association p. 7.
• Summary: See next page. A full-page ad. “Always on the
alert for new industrial uses for soybeans–always creating
new outlets for the ever increasing soybean crop–The
Glidden Company is recognized as one of the largest buyers
of soybeans.
“The Glidden Soya Division, operating at capacity, will
next year pay the American farmer between $3-4 million for
his soybeans.
“The Glidden laboratories’ research work has shown
the value of soybeans in many diversiﬁed industries. The
products of the Soya Division are used by the paint industry,
the shortening industry, the paper industry, the confectionery
industry, the bakery industry, the dog food industry, the
brewery industry, the cosmetic industry, the automobile
industry, the packing industry and plastic manufacturers.
“With constant and tireless effort the Glidden
laboratories are ever adding to these outlets... helping to
increase soybean consumption.”
Factories in Reading, Pennsylvania; Chicago, Illinois;
St. Louis, Missouri; Minneapolis, Minnesota; New Orleans,
Louisiana; Long Island City, New York; Los Angeles and
San Francisco, California; Toronto (Canada).
A large illustration shows a chemist in a laboratory,
dressed in a white lab-coat, standing behind a bench and
various ﬂasks, retorts, and burners. Address: National
Headquarters: Cleveland, Ohio.
1500. May, O.E. 1936. Research program of the Regional
Soybean Industrial Products Laboratory. Proceedings of the
American Soybean Association p. 3-6. 16th annual meeting.
Held 14-16 Sept. in Iowa.
• Summary: The spectacular increases in the acreage planted
to soybeans over the period 1926 to 1935 is of course a well
known story by now. Equally spectacular and signiﬁcant
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have been the increasing amounts of beans harvested as a
cash crop for sale as seed and to crushing mills. There was
no doubt in the minds of agriculturists by 1934 that the
soybean had arrived to stay as an important cash seed crop
in the Corn Belt region. While it is of considerable value as
a food and feed crop the chief interest in the soybean resides
in its remarkable versatility as an industrial raw material by
reason of its oil and protein content. In 1926 a little over
2,500,000 pounds of oil were produced, while the crush from
the 1935 crop of 39,000,000 bushels of beans will approach
200,000,000 pounds. This represents an 80-fold increase in
oil production over a period of nine years. The production of
soybean cake and meal naturally has increased to the same
degree. It can be realized readily that the enormous jump in
oil and meal production, particularly over the past ﬁve years,
has created actual and potential problems of fundamental
importance to the whole industry including the farmer.
“It therefore seemed the part of wisdom to a group of
thoughtful agricultural authorities to develop and support
a co-ordinated research program which might solve or
anticipate these problems, and thus assist in placing the
soybean industry in all its phases upon a sound and stable
basis. Fortunately a mechanism existed which permitted
the setting up of such a program. The Bankhead-Jones
Act passed in June, 1935 stated as one of its purposes.
‘The Secretary of Agriculture is authorized and directed
to conduct research... relating to the improvement of the
quality of, and development of new and improved methods
of production of, distribution of, and new and extended uses
and market for, agricultural commodities and by-products
and manufacturers thereof...’
“In accordance with these and other objectives the
United States Department of Agriculture has set up a limited
number of specialized laboratories in the large agricultural
regions of the country to study some of the basic agricultural
problems peculiar to those areas. At a conference of
representatives of the Department of Agriculture and the
Experimental Station Directors of North Dakota, South
Dakota, Nebraska, Kansas, Iowa, Missouri, Wisconsin,
Illinois, Indiana, Ohio, and Michigan, held at Chicago
early in 1936, it was decided to establish a laboratory at the
University of Illinois for a study of the industrial utilization
of soybeans and soybean products. The research program
was to be set up by a collaborators’ committee comprising
the director of the laboratory, representatives of the Bureau
of Chemistry and Soils, the Bureau of Plant Industry, and the
Experiment Stations of the States named above.
“The immediate objectives of the research program are
ﬁrst, to determine the variation in composition of soybeans
resulting from differences in varietal soil and climatic
factors; second, to improve the present industrial uses, and
develop new industrial outlets for soybeans and soybean
products. To gain the ﬁrst objective, agronomic experiments
have been set up under the supervision of the Bureau of Plant

Industry of the United States Department of Agriculture,
in cooperation with the various State experiment stations.
Thus this year ﬁve commercial varieties of beans, the Illini,
Manchu, Dunﬁeld, Mukden, and Mandarin tire being grown
in various parts of the States of Ohio, Indiana, Illinois,
Missouri, and Iowa upon various soil types and under
various conditions of fertilizer treatments. These beans will
be harvested, brought to the Urbana laboratory, and analyzed
carefully for total oil, protein, ash, and phosphatides. In
addition the chemical characteristics and composition of the
oil will be determined as far as is practicable. The protein
present in the beans will be fractionated so as to ascertain
if possible just what type of protein is being stored in each
variety of bean when it is grown under different conditions.
The mineral matter present in the ash will be analyzed in
order to establish precisely how much phosphate, potash,
and calcium each variety of bean grown under different
conditions requires in order to store up a certain quantity of
oil and protein. From this combined agronomic and chemical
work, it is hoped that data will be obtained which will permit
the selection of varieties of beans, and soil and fertilizer
conditions which will yield oil, protein, and other materials
most economically. The eventual goal being sought in this
work, and which may be impossible to realize completely, is
that beans and conditions may be selected and established so
that it will be feasible to deliberately plant and harvest beans
for protein or oil, or the best combined yield of both, or even
for a special type of protein or oil as industrial conditions
seem to demand, The fact that soybean oil is what is known
as a semi-drying oil makes its utilization possible in both
the protective coating and edible ﬁelds. As recently as 1934
the greatest use for soybean oil was in paint and varnish
products, which in that year accounted for approximately
50 percent of the total consumption of soybean oil. In the
calendar year 1935, 91,000,000 pounds of soybean oil were
consumed; 52,000,000 pounds were utilized for vegetable
shortening; over 10,000,000 pounds were for other edible
products; 2,500,000 pounds in soap, almost 5,000,000
pounds for linoleum production, 1,700,000 pounds for
miscellaneous uses, and 13,000,000 pounds for paint and
varnish. During the present year apparently the swing is even
more pronounces toward the use of the soybean oil in the
edible oil ﬁeld. As an example, in the ﬁrst six months of this
year over 2,500,000 pounds of soybean oil have gone into
uncolored margarine as compared to 500,000 pounds for the
same period in 1935. If they were available, ﬁgures for other
edible oil consumption for the ﬁrst half of this year would
show similar qualitative trends. Because of this fact it has
been possible to absorb in the trade the enormously increased
oil production of the past year. When we realize that in the
ﬁrst three quarters of the present crushing year beginning
October 1, 1935, a total of 164,700,000 pounds of soybean
oil has been produced as compared with 59,000,000 pounds
for a similar period last year, we can understand what this
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diversion into the edible oil ﬁeld has meant to the soybean
industry.
“Now the fact that soybean oil can thus be used both
in the edible oil and in non-related industrial ﬁelds has both
its advantages and disadvantages. Its greatest advantage
lies in the fact that it can enter practically all ﬁelds open
to vegetable oils as conditions and prices warrant. The
great disadvantage, however, is that because of this very
versatility, it must necessarily go into these ﬁelds on a price
discount basis because its properties are not outstanding
in any one of them. In the edible oil ﬁeld soybean oil
suffers from one distinct disadvantage. Freshly reﬁned and
deodorized bean oil possesses a smooth bland taste entirely
free from objectionable ﬂavor. However, upon standing
for certain periods of time a certain amount of undesirable
ﬂavor develops, described variously as ‘painty or grassy’
in contradistinction to the beany taste of the unreﬁned
oil. Efforts to treat soybean oil so as to prevent this ﬂavor
reversion have been almost entirely unsuccessful, and its
cause is unknown at the present time. This has tended to
limit the use of soybean oil to the lower grades of salad oil,
shortening, and other edible products, or to restrict its use
to such products as have a quick turnover in the edible oil
ﬁelds. With the comparative scarcity of vegetable oils which
now exists in this country–as a matter of fact all over the
world–there has been a tendency on the part of the trade to
overlook this reversion characteristic of soybean oil. But
should the output, for instance, of cottonseed, babassu,
coconut, and other vegetable oils be increased markedly
in the near future, soybean oil might no longer be able to
maintain itself in competition with these oils except upon
an undisguised out-price [cut-price?] basis.” Continued.
Address: Director, RSIPL, Urbana, Illinois.
1501. May, O.E. 1936. Proposed research program of the
Regional Soybean Industrial Products Laboratory. Oil and
Soap 13(9):229-31. Sept.
• Summary: The Bankhead-Jones Act of June 29, 1935,
states as one of its purposes–”The Secretary of Agriculture
is authorized and directed to conduct research... relating to
the improvement of the quality of, and the development of
new and improved methods of production of, distribution
of, and new and extended uses and markets for, agricultural
commodities and by-products and manufactures thereof...”
In 1934 “approximately 50% of the total consumption
was used in paint and varnish products, while in 1935
this percentage dropped to around 14%, although the
consumption for this purpose rose from 10 million pounds
in 1934 to 13 million pounds in 1935. In 1935 soybean oil
found its greatest outlet in the edible oil ﬁeld, due to the
relative scarcity and consequent high price of cottonseed oil.
It ﬁnds a more limited use as a binder in casting cores, in the
manufacture of linoleum, soap, printing inks, insecticides,
and as a source for glycerol and fatty acids.”

The immediate objectives of the new Regional Soybean
Industrial Products Laboratory are: 1. The improvement
of present industrial uses and the development of new
industrial outlets for soybean and soybean products; 2. The
determination of the variation in composition of soybeans
resulting from differences in varietal, soil and climatic
factors. It is not planned to do work relating to the use of
soybeans or soybean meal as a food or feed.
The chemical laboratory has been set up on the basis
of 4 sections: 1. Oil; 2. Meal; 3. Development; and 4.
Analytical.
Note: This is the earliest document seen (Nov. 2001)
that contains the term “Regional Soybean Industrial Products
Laboratory.” Address: Director, Regional Soybean Industrial
Products Lab., Univ. of Illinois, Urbana, Illinois.
1502. May, O.E. 1936. Research program of the Regional
Soybean Industrial Products Laboratory (Continued–
Document part II). Proceedings of the American Soybean
Association p. 3-6. 16th annual meeting. Held 14-16 Sept. in
Iowa.
• Summary: (Continued): “The laboratory has therefore
set up as its leading oil project a broad investigation into
the whole question of ﬂavor and stability of soybean oil,
conﬁdent that if the problem of reversion of ﬂavor can be
solved the oil will retain its place solely on a basis of merit
as one of the important factors in the edible oil industry.
“While there is no question but that soybean oil can be
used to advantage as a paint oil when mixed with drying oils
such as linseed, perilla, and tung, the fact remains that the
oil by itself is not a high-quality paint oil and this condition
should be squarely recognized.
“One of the projects to be undertaken for study in our
laboratory is the improvement of the utility of soybean oil
in the ﬁeld of protective ﬁlms and coatings. Drying tests
will be run on oil derived from different varieties grown
under different conditions of culture to ascertain whether
such factors inﬂuence the value of soybean oil as a paint and
varnish vehicle. In addition, it is hoped that other studies
will be carried out in cooperation with State, Federal, and
industrial laboratories. Investigations dealing with the effect
upon the characteristics of the oil of different methods of
processing the beans, the use of oil in soaps, and more
limited studies of reﬁning processes will also be carried
out. It is planned to devote some attention to a study of
the anti-oxidants present both in the soybean oil and meal.
Experimental studies of the nature of the phosphatides,
sterols, and carbohydrates of the soybean, together with
some investigation of their possible uses, will be carried out
in co-operation, with the Purdue University Agricultural
Experiment Station.
“Soybean meal ﬁnds its greatest outlet today in the highprotein, stock-feed trade. This laboratory will not undertake
any investigations relating to the use of soybeans or soybean
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meal as a food or a feed as these phases of the soybean
problem are being investigated extensively in many other
laboratories. There is, however, being set up projects dealing
with the preparation and properties of an industrial protein
material derived from soybean meal. Soybean meal will be
intensively investigated from the standpoint of its utilization
in plastic materials. Studies are being planned which have
as their object the extension of the use of soybean protein
as an adhesive and paper-sizing material. Work will also be
undertaken dealing with the use of soybean protein as a raw
material for the production of synthetic textile ﬁbers, and it
is hoped to ascertain deﬁnitely whether the soybean has any
future in that ﬁeld.
“One of the immediate projects to be undertaken this
fall will be a survey of the whole soybean industry. Various
data will be assembled dealing with the soybean from farm
to ﬁnished product in order to get a complete and unbiased
picture of the soybean industry, particularly those phases
relating to production, processing and distribution costs,
present and potential uses, and competitive materials.
“The analytical section of the new laboratory is already
engaged in active laboratory work. As soon as it is possible
the remainder of the staff will be assembled and organized,
and it is hoped that laboratory work will be in full swing
before winter sets in.
“The laboratory is interested in all phases of the
soybean industry from farm to factory, and will welcome
any constructive suggestions or ideas which may lead to the
further utilization of soybeans in industry. In the name of the
United States Department of Agriculture and the cooperating
States, I wish to extend a cordial invitation to each of you to
visit the Regional Soybean Industrial Products Laboratory, to
inspect our apparatus and equipment, to become acquainted
with our men, and to bring with you any questions or
contributions which you may have.”
Note: This is the earliest English-language document
seen (Nov. 2017) that contains the term “synthetic textile
ﬁbers” (or “ﬁber”), or that uses it to refer to spun soy protein
ﬁber used like a textile ﬁber. Address: Director, RSIPL,
Urbana, Illinois.
1503. Morse, W.J. 1936. Soybeans in the United States:
In relation to world production and trade. Proceedings of
the American Soybean Association p. 55-64. 16th annual
meeting. Held 14-16 Sept. in Iowa. [2 ref]
• Summary: The slow advance of soybean “cultivation
in Western Countries was undoubtedly due to the lack of
adapted varieties for various soil and climatic conditions.
Increase of acreage and production in the United States is
closely correlated with the introduction of varieties from
the Orient. In less than thirty years the acreage of soybeans
in the United States has increased a hundred fold–from
about 50,000 acres in 1907 to nearly 5½ million acres in
1935. During this period the United States Department

of Agriculture has brought about 10,000 introductions of
soybeans from the soybean regions of the Far East and the
culture of the crop has spread from a few states in the early
days to twenty-seven states at the present time.
“In Manchuria, often called ‘the land of beans,’ the
soybean is grown to a greater extent than in any other
country. It occupies about 25 per cent of the cultivated area
and is relied on by the Manchurian farmer as a cash crop.
With its rise as an international trade commodity, it is truly
the ‘Wealth of Manchuria.’ Chosen [Korea] and Japan are
large producers and southward from China the soybean
is cultivated to some extent in India, Siam [later renamed
Thailand], the Philippines, Cochin China, and during the past
decade the production has nearly doubled in the Dutch East
Indies. In Siberia extensive experiments have been under
way to extend the cultivation of the crop but progress has
been slow and Siberian beans have not yet been a factor in
international trade.
“The production of soybeans in the Western World is
concentrated largely in the Corn Belt States of the United
States. Beginning with the experiments of Haberlandt in
Austria in 1877, the soybean has been grown experimentally
in most of the European countries but in general the climatic
conditions are not well suited to its culture with the possible
exception of certain regions, such as the Ukraine in the
U.S.S.R. Varying degrees of success have been obtained in
different regions of Africa, especially South Africa where
yields of 25 to 35 bushels per acre have been obtained.
Experiments in nearly all South American countries
and Mexico have shown some successful results [as] in
Argentina and Cuba but acreage is not extensive. In Canada,
considerable interest had been shown in the crop but its
culture–about 15,000 acres–is conﬁned chieﬂy at present
to the Province of Ontario. The future trend of the crop for
commercial purposes undoubtedly will be concentrated
largely in the United States, Canada, and certain regions of
the U.S.S.R.”
A table (p. 56) shows the increase in production of
soybeans (in million bushels) during the 10-year period from
1925 to 1935 in the world’s top ﬁve producing countries:
Manchuria 92.67 -> 140.4. United States 5.190 -> 39.64.
Chosen (Korea) 18.72 -> 21.96. Japan 18.31 -> 13.31 (1933).
Netherland India [later Indonesia] 3.536 -> 6.676 (1934).
“Bean trade was an ancient and ﬂourishing institution
when the ports of China were ﬁrst opened to the commerce
of the Western World. In 1835, Newchwang (Yingkow,
Yingkou), in South Manchuria, was an important port of
shipment for the great coastal trade in beans, bean cake, and
bean oil to the ports of southern Chinese provinces and other
oriental regions. Manchuria is still the chief source of world
trade in soybeans and from here the beans and bean products
oil and cake move principally to other provinces of China,
Japan, the Philippines, the East Indies, and to other countries
of Northwest Europe. In 1908, about 7,000,000 bushels of
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beans were shipped out through the port of Dairen, chieﬂy
to Chinese and Japanese ports. For the period 1925-1929,
the average annual shipments to China, Japan, and European
countries were 62,353,566 bushels. The ﬁrst successful
shipment from Manchuria to Europe was made to an English
oil mill in 1907, and as an important source of vegetable
oil and animal feed the beans soon found a market not only
in English oil mills but in other European countries and
America. Since 1931, when American-grown soybeans were
ﬁrst exported to European markets, chieﬂy to the oil mills
of Germany, there has been an open European market to the
American farmer. With economical methods of production
and high quality beans, America is in a position to compete
for the 50,000,000-bushel trade in European markets.”
Two tables (p. 58) show international imports and
exports of soybeans by major trading countries for an
average 5-year period (1925-29) and for 1934. The leading
importers in 1934 (preliminary, with imports in million
bushels) are: Germany 33.57. Japan 20.29. Denmark 9.910.
United Kingdom 6.615. Netherlands 4.695. Sweden 3.426.
Italy 0.739. United States 0.006. The leading exporters in
1934 are: Manchuria 44.21 (down from 62.35 in 1925-29).
Japan 0.025. Netherlands 0.0009.
“In recent years, the oil milling industry of Manchuria
has declined quite markedly. During the height of processing
beans for oil and cake, more than 90 mills were in operation,
while late in 1930 not more than 25 mills were crushing
beans. The decline in this industry has been due chieﬂy to a
decreased demand for bean cake as fertilizer, the low price
of silver, and almost the entire suspension of bean oil export
due to the development of the oil extraction industry in
Europe. In European countries it has become more proﬁtable
to import soybeans than to import bean oil.”
Two tables (p. 59) show international imports and
exports of soybean oil by major trading countries for an
average 5-year period (1925-29) and for 1934. The leading
importers in 1934 (preliminary, with imports in million lb)
are: Netherlands 44.00. Belgium 27.60. United Kingdom
24.13. Austria 22.07. Morocco 20.28. Sweden 12.55.
Also listed are: Norway 8.701. Algeria 0.004. The leading
exporters of soybeans in 1934 (preliminary, with imports
in million lb) are: Manchuria 122.6. Denmark 41.80.
Netherlands 26.05. Germany 24.99. Sweden 8.98. Japan 7.95
United States 2.040.
“Practically all exports of soybean cake and meal have
originated in Manchuria and average about 1,375,000 tons
for the ﬁve-year period 1926-31. About 70 per cent of this
exportation went mainly to Japan, Chosen, and China. Cake
and meal shipments to European countries went chieﬂy to
Germany, although considerable quantities were exported
to Denmark, Sweden, the Netherlands, and Finland. The
average importation of soybean meal and cake into the
United States for the ﬁve-year period 1930-1935 was 31,726
tons.”

“The rise of the soybean to a crop of special importance
in the world’s commerce and in the industry of the
United States is one of the most remarkable agricultural
developments of recent times.” Address: Bureau of Plant
Industry, USDA, Washington, DC.
1504. O’Brien Varnish Co. 1936. O’Brien offers house
and barn paints with 45% soya bean oil vehicle (Ad).
Proceedings of the American Soybean Association p. 46.
• Summary: See next page. A photo at the top of this fullpage ad shows a farmhouse and barn. “By employing the
patented Thermolyzing Process, now famous in connection
with Tung Oil, O’Brien chemists succeeded three years ago
in perfecting a paint vehicle containing 45% Soya Bean Oil...
On actual houses and barns Soy-Paints have performed with
unusual satisfaction.” Address: South Bend, Indiana.
1505. Review of Reviews (USA). 1936. Soybeans for
everything; Tung oil’s marriage to soybean. 94:4. Sept.
• Summary: A new kind of paint has for its base a mixture of
45% soybean oil and 55% tung oil. Tung oil has heretofore
not been available for paint (with minor exceptions); only for
varnish and enamel. Use of soy oil will broaden the market
for tung oil.
1506. Riegel, W.E. 1936. Protecting the American soybean
market: Report of Legislative Committee. Proceedings of
the American Soybean Association p. 49-51. 16th annual
meeting. Held 14-16 Sept. in Iowa.
• Summary: The real interest in soybeans in America began
“when the Grange League Federation decided upon the
policy of incorporating soybean oilmeal into the ration
used in dairy sheds in the east... Soybean meal found a
ready market because of its desirability as a feed, but the oil
became a by-product which found little outlet except through
the soap kettle.”
“In addition to all this the soybean is now performing
a new economic service for agriculture by providing a
proﬁtable use for acreage retired from production of surplus
cereal and cotton crops. Grain surpluses were once a blessing
because they formed the bulk of our exports and were the
basis of our national credit abroad.” But now costs have risen
and prices have fallen.
Soybean growers and the soybean association must
work with their allies to secure a “badly needed increase in
protection from cake produced by oriental coolie labor... In
1928 the American Farm Bureau Federation, the National
Grange and the Dairymen’s League co-operated with this
association in procuring the present tariffs on soybeans and
soybean oil and cake. The present duty on soybean cake and
meal is not sufﬁcient to prevent the entry of considerable
amounts of foreign soybean protein and this tariff needs
revision upward.” Yet farmers who use soybean meal
generally oppose tariffs and want to keep prices low.
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“The legislative committee of the American Soybean
Association spent much time this year in promoting the
Bailey Amendment to the 1936 Revenue Bill which provided
for a processing tax of from 3c to 5c per pound on all the
chief foreign oils imported for processing purposes... This
Revenue Act became effective August 21st, this year. Its
effect is already apparent in the increased price of oil and
consequently of soybeans also.” Address: Chairman; Tolono,
Illinois.
1507. Slawson, H.H. 1936. Agriculture’s Jack of all trades:
Introducing the versatile soybean with which you may either
build automobiles or run them and in which many people
see possibilities for farm relief without beneﬁt of subsidy.
Nation’s Business 24(9):24-26, 94. Sept.
• Summary: Contents: Introduction (Henry Ford will need
61,500 acres of soybeans this year). A program for soybeans
(Regional Soybean Laboratory, Urbana, Illinois). Wood
glue from soybeans (I.F. Laucks). Helps bread stay fresh. A
twenty-year development.
Five years ago at the Univ. of Illinois soybean
researchers searched the USA and Canada for commercial
soy products; they collected about 100. “Today that list
numbers more than 300 and the ball seems just beginning to
roll.”
On 1 July 1936 a systematic research program on
soybeans was started at the University of Illinois at Urbana.
Funded by the federal government, with 12 midwestern
state agricultural colleges cooperating, an industrial research
laboratory as been established in Urbana. Dr. O.E. May of
USDA’s Bureau of Chemistry has been placed in charge,
with the “help of Dr. W.J. Morse, government scientist,
who has made the study of soybeans his life work.” The
program will have three objectives: “1. Improvement of
present industrial uses and development of new industrial
uses for soybeans.” 2. Research on the effects of different
processes on the quality and quantity of soybean processes.
“3. Facilities for testing different varieties as to adaptability
for industrial use.”
In 1930 a research chemist in a private laboratory
developed a new method for improving the head of foam on
beer–using soy ﬂakes. “Today soybean beer ﬂakes are being
made on a commercial scale in Chicago and from there they
are pouring into many of the country’s biggest breweries.”
In the Paciﬁc Northwest, ﬁve new ﬁr plywood factories
(making a total of 23) have been constructed this year–
because glue made from soybeans is less expensive than and
superior to (incl. more water resistant) traditional plywood
glues. Together with several pine plywood factories in
California and British Columbia, they are using tons of the
new soybean glue each day.
The initial impulse for this new industry came from
automobile manufactures who complained that the plywood
they were buying was not sufﬁciently water resistant. So the

Paciﬁc Coast Plywood Manufacturers Association sponsored
a contest to ﬁnd a new glue. A newcomer, I.F. Laucks, Inc.,
of Seattle [Washington], won with some soupy stuff that did
not look like glue at all. And “today this soybean glue–its
formula a trade secret–is the standard glue of the plywood
industry. Mr. Laucks discusses the reasons for the success of
this new glue: (1) Most important is its low cost. (2) Since
soybeans are an annual crop, “production can be increased
as the demand grows. This is not true of casein or blood,
which are by-products of other industries more or less ﬁxed
in their production.” (3) It is more uniform. (4) It is more
“foolproof” than other water-resistant bases.
At Iowa State College, Dr. O.R. Sweeney is producing
gasoline from soybean oil; he cracks it by heating to 350ºC
using animal charcoal as a catalyst. He then distils one of the
fractions. The ﬁrst person to make petroleum from soybean
oil was the Japanese scientist Satow, who made a calcium
soap from the oil then subjected it to destructive distillation
to get light, middle, and heavy grades of petroleum. Forty
gallons of soybean oil yielded about 25 gallons of soybean
petroleum, 33 pounds of glycerine (for use in explosives),
and 480 cubic feet of combustible gas.
The U.S. paint industry was one of the ﬁrst to make
large use of soybeans–especially in Illinois. Soybean ﬂour
helps bread to stay fresh longer. Soybean lecithin is used
by confectioners. Tanners use soybeans to increase the
grease-absorbing properties of chrome leather. Textile
manufacturers use it to make their fabrics soft, supple, and
lustrous. It is also used by rubber makers, linoleum makers,
soap makers, and sausage and wiener makers. Doctors
prescribe soybean ‘milk’ (which is practically free of starch)
for some babies and many diabetics. Even the family dog
now consumes soybeans, which are less expensive than meat
and make his [or her] coat sleek and shiny.
“Not half the story of this amazing development has
been told here. U.S. soybean production jumped from around
5 million bushels in 1925, to 18.6 million in 1934 and 39.6
million in 1935. Illinois is the leading state.
“Almost two decades ago, when the ﬁrst president of
the American Farm Bureau Federation, James R. Howard,
was beginning that organization’s constructive efforts to
aid agriculture by other means than politics, he made a
remark which is just beginning to be appreciated at its full
signiﬁcance.
“’The surest relief for agriculture,’ Mr. Howard said,
‘will come from the production of new agricultural output
that will go to industry rather than to the human stomach.’
“The response to that, so far as soybeans are involved,
is seen in a recent government statement that at present more
than 120 industrial concerns are making soybean products.
They include about 35 soybean mills in ten states and a
number of cottonseed mills which crush soybeans for oil
and meal; 15 soybean ﬂour mills; 20 soybean food products
factories and more than 50 plants where various industrial
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commodities are fabricated from the magic soybean.
“It looks as if industry is beginning to know its beans.”
Photos show: (1) A tractor in a ﬁeld of piles of soybean
hay pushing a device designed to speed the job of getting
the hay to the baler. Caption: In Illinois more than 21
million bushels of soybeans were produced last year. (2) A
warehouse in Manchukuo ﬁlled with piles of round soybean
cakes. Two men are carrying 3-4 each on one shoulder up a
wooden ramp. (3) A workman standing by a vat ﬁlled with
a thick white liquid. “The ﬁrst step in making auto parts is
to feed the [soy] bean ﬁbers into the rills that mix them.”
(4) Black auto parts grown on the farm, with a pile of some
soybean powder that has not yet gone to the press. (5)
“Powdered soybean ﬁbers fed into this press come out in the
form of distributor terminal plates for automobiles.”
1508. Staley (A.E.) Manufacturing Co., Feed Div. 1936.
Staley’s: Pioneers of the soybean industry in America (Ad).
Proceedings of the American Soybean Association Inside
front cover.
• Summary: A full-page ad–tan on white. “Manufacturers of
soybean oil meal (also pea size), for all types of livestock.
Crude and processed soybean oils, for industrial purposes.
Reﬁned soybean oil for edible uses. Packers of grits and
sausage ﬂour. Soy ﬂour for the baking industry.
“Note–On request we shall be glad to send a booklet
entitled ‘Pioneering a New Industry.’ America’s largest
soybean processing plant, also the world’s largest
independent manufacturers of products from corn–Corn
Gluten Feed and Corn Oil Meal.” An illustration (logo) near
the top of the ad shows an arrow striking the bull’s-eye of a
target. On the arrow’s shaft is written: “Hits the mark.”
Note: This is the earliest English-language document
seen (Nov. 2013) that uses the term “grits” to refer to coarse
soy ﬂour. Address: Decatur, Illinois.
1509. Taggart, M.F. 1936. Use of soybean oil in paint.
Proceedings of the American Soybean Association p. 47-48.
16th annual meeting. Held 14-16 Sept. in Iowa.
• Summary: “Soya Oil is characterized by a low Iodine
value, that is, less afﬁnity for oxygen absorption incident to
the phenomena of drying; also due particularly to the large
percentage of triglycerides of Oleic Acid, there is but little
tendency for Soya Oil to increase in viscosity by normal
treating measures, say, as conducted at 600ºF, and therefore
the tensile strength of Soya Oil is not raised thereby, another
really serious deﬁciency upon the part of Soya Oil.
“Among the many supporting materials used to fortify
or modify Soya Oil, we have the other vegetable drying oils
such as Linseed Oil from Minnesota, Perilla from Japan and
Manchuria, Oiticicia [oiticica] from Brazil, and Tung Oil
from Japan... Soya Oil needs a drying compound such as
can be obtained through the use of Tung Oil and Tung Oil in
turn needs a polymerization retardant which can be obtained

through Soya Oil; therein lies the whole crux of the situation
and of this presentation.” For best results, mix the two oils,
quickly heat the mixture to 850ºF under anerobic [anaerobic]
conditions in a small pipe or coil, allow only time enough
for mutual tempering, then quickly arrest the reaction by
immediate chilling.
“Soya Oil intermediates are used widely in the
production of the newer types of synthetic resins usually
in the form of Soya Oil fatty acids...” Address: Director of
Research, O’Brien Varnish Co., South Bend, Indiana.
1510. Associated Press (AP). 1936. Farmer-industry
partnership gains so fast Ford can ‘hardly keep up’ with his
project. New York Times. Oct. 4. Section 2. p. 1.
• Summary: This partnership “is a story of accomplishment
centering about the soy bean, which has found a place in
industry...” Mr Ford has developed a soybean processing
[solvent extraction] unit “which he believes could be bought
or built by groups of farmers at a cost of from $3,000 to
$4,000.”
1511. Smith, Wesley. 1936. The march of ﬁnance: Trading in
soy bean futures spotlights latest arrival in farm commodity
king row. Los Angeles Times. Oct. 6. p. A18.
• Summary: Yesterday, trading in soy bean futures started
on the Chicago Board of Trade. The soy bean has risen
dramatically from a minor product on American farms to the
“fourth most important cereal crop” in terms of cash returns
to farmers last year. It is a “story of the romance of American
agriculture and industry.”
In 1909 the value of the soy bean crop in the USA was
only $17,000. In 1919 the value was $1,085,000–a 64-fold
increase in only 10 years. In 1935, the value had risen to
$35,000,000. An estimated 600,000 American farmers grown
soy beans; the harvested acreage in 1935 was 5,211,000
acres compared with less than 500,000 acres in 1917. In
1935 some 39,637,000 bushels were produced, compared to
5,131,000 in 1925.
Many new industrial uses of soy beans have been
developed; it is used to make high-grade paints, soaps, as
a binder for foundry cores, celluloid, candles, printing ink,
glycerin, linoleum, rubber substitutes, lecithin, and many
other products.
A range of foods are now being made and marketed in
America: Soy bean ﬂour (with or without the original oil
content of the seed), soy bean milk, butter, cheese, coffee,
biscuits, bread foods and macaroni. The beans themselves
are canned.
“The soy bean cake, which is the residue when the
oil has been extracted from the bean, is one of the most
satisfactory types of fertilizer.”
1512. Time. 1936. “Little honorable plant.” Oct. 12. p. 76,
78, 80. [1 ref]
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• Summary: “Last year ‘the little honorable plant’ put
$35,000,000 into the pockets of U.S. farmers, outranking in
value rye and barley. Soybean trading had grown so active
that the [Chicago] Board of Trade could no longer overlook
it as a potential source of commissions. First futures
transaction in soybeans in the Pit this week was 5,000 bu.
sold by Archer-Daniels-Midland Co. to Bartlett-Frazier Co.
at $1.20 per bu...
“A Yankee shipmaster brought the ﬁrst soybeans to the
U.S. in 1804... Yet no more than 500,000 acres were planted
to soybean in the U.S. in any one year until 1917.”
“In the U.S. some 600,000 farmers grow soybeans in 27
states.” Illinois produced more than half the total U.S. crop
last year.
“Food. Soybeans are ideal for diabetics because they
contain little sugar, no starch. They do, however, contain
more than three times the protein of wheat or eggs, more
than twice that of lean meat. Soybean vitamins are A,
B-l, B-2, D, E. For vegetarians and diabetics, the bean is
converted into cheese, soup, butter, salad oil, macaroni,
breakfast food milk (from grinding the beans in water). To
bakers soybeans mean a new bread which is expected to
break sales records. Last year vegetable shortenings and
other lard substitutes required no less than 52,450,000 lb. of
soybean oil, compared to a 1934 consumption of 2,735,000
lb.”
“Factory. Each ton of soybeans yields 30 gallons of oil
and 1,600 lb of meal. Industry takes the oil and the meal,
uses one or both to make glue, paints, combs, candles,
radios, buttons, axlegrease, paper size, explosives, linoleum,
oilcloth, printer’s ink, billiard balls, rubber substitutes,
cigaret holders, Christmas tree ornaments. Last year U.S.
manufacturers consumed 91,166,000 lb. of soybean oil,
of which 2,550,000 lb. went into soaps, 4,800,00 lb. into
linoleum and oilcloth, 13,000,000 lb. into paints and
varnishes.”
“Ford & Future... The number 1 U.S. soybean man is
Henry Ford. His reason: ‘If we want the farmer to be our
customer, we must ﬁnd a way to be his customer.’ Henry
Ford began investigating the beans in 1930, spent more than
$1,000,000 in the next few years growing them, ﬁnding out
how they could be used. Few months ago the River Rouge
works got a $5,000,000 addition in the shape of a soybean
processing plant. Into Ford cars at present go the product of
some 60,000 acres of soybeans. The oil goes into glycerine
for shock-absorbers, enamel for body ﬁnishes [paints],
binder for foundry cores. The meal, turned into plastics,
rolls off the assembly line as horn buttons, gearshift knobs,
window-trims, distributor cases.
“Said Mr. Ford few months ago: ‘You will see the time
when a good many automobile parts will be grown.’”
A portrait photo shows Henry Ford with the caption,
“Motormaker Ford. A bean’s best friend.”
Note: This is the earliest document seen (Nov. 2013)

that mentions the “assembly line” in connection with Henry
Ford. Mass production was pioneered on the Ford moving
assembly line in April 1913 at the Highland Park plant–and
with it began the rise of the consumer economy.
1513. McCutcheon, -. 1936. The romance of little soy bean,
the immigrant boy who grew up (Cartoon). Chicago Daily
Tribune. Oct. 15. p. 1.
• Summary: A three-part cartoon loaded with racial
stereotypes: (1) “Little Soy Bean, comparatively recent
immigrant from China gets a job as a waiter in the Ancient
and Honorable American Food Products Club and is soon
ﬁlling rush orders for such distinguished members as the
Hon. Mr. Wheat, the Hon Mr. Corn... Having ancestries
going deep into the past, they slightly high hat little Soy, not
dreaming that he is the hero of a book on materia medica
written nearly 5,000 years ago by the learned Emperor Shen
Nung.” The cartoon shows: Little Soy Bean, a small Chinese
man with a pigtail, running, holding out a plate, says “Yessir,
Yessir, me coming chop chop.” The club members are all fat,
slouched in chairs around tables.
(2) “Twenty years hurry past. Little Soy Bean has grown
up. Instead of hustling rush orders for the members of the...
club he has become 100 per cent American, saying ‘yeah,’
and ‘so what’ and wearing Clark Gable abbreviated side
whiskers. Also he is a member of the club.” The cartoon
shows the well dressed Chinese man saying “Me allee same
American. Me belong member club.” The club members are
now all standing, looking at him in puzzlement.
(3) “By virtue of industry, intelligence and
aggressiveness he soon becomes the most versatile of all the
members, all of whom spend much of their time admiring
his many and amazing range of accomplishments.” Dressed
even better, the smiling Chinese man is juggling many balls
on each of which a word or two is written: Buttons, candy,
vegetables, glue, rubber substitute, coffee substitute, soaps,
macaroni, ﬂour, beans, soups, ink, celluloid, paints, enamels.
The fat men look on in amazement.
Note: This is the earliest document seen (Oct. 2008) that
contains a cartoon related to soy.
1514. Kress, Otto; Johnson, Charles E. Assignors to The
Institute of Paper Chemistry (Appleton, Wisconsin).
1936. Sizing paper. U.S. Patent 2,058,085. Oct. 20. 3 p.
Application ﬁled 28 Jan. 1935.
• Summary: Paper is sized with parafﬁn, to which is added
“milk casein or soy bean casein” to stabilize the emulsion.
Address: Appleton, Wisconsin.
1515. Breedlove, L.B. 1936. Food and industrial prospects
for soybeans. Grain & Feed Journals Consolidated
77(8):363. Oct. 28.
• Summary: Excerpts from his address before the
Soybean Conference at the Grain & Feed Dealers National
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Association Convention. “It seems to me that now is the
time for research organizations to prepare more information
for public consumption on the food uses of the soybean.
The published information is too much devoted to growers’
problems and to the special problems which interest the
technicians.”
“The wool plant in Italy that is making synthetic
wool from coagulated skimmed milk, is using rayon
manufacturing equipment made in this country, and the
changes in the process, as far as I can learn, are very meagre.
The production of synthetic wool from soya milk would
require the beans grown on about 15,000,000 acres.”
1516. Burlison, W.L. 1936. Soybean for plastics. Grain &
Feed Journals Consolidated 77(8):362. Oct. 28.
• Summary: “The soybean is proving to be an excellent
source of raw material for the plastic industry. From a ton
[2,000 lb] of soybeans are produced about 250 pounds of
oil, and 1600 pounds of meal containing approximately 40
percent protein...” Address: Univ. of Illinois, Urbana.
1517. Grain & Feed Journals Consolidated. 1936. Soybean
processors meet. 77(8):362. Oct. 28.
• Summary: The National Soybean Processors Ass’n
[Association] met recently at Chicago and heard talks
by Dr. O.E. May (director, Regional Soybean Industrial
Products Laboratory, at Urbana, Illinois), Dr. W.L. Burlison
(head, Dept. of Agronomy, University of Illinois), and J.E.
Barr (marketing specialist, Buro [Bureau] of Agricultural
Economics, U.S. Dept. of Agriculture).
“President I.C. Bradley declared this had been an
epochal year in the history of the soybean industry and
praised the cooperation obtained from various government
experts in the ﬁeld of soybeans.
“Other speakers, including J.J. Vollersten of the
American Oil Chemists Society, H.W. Irwin and Guy
Fox discussed the soybean oil situation, giving particular
attention to research work now under way in the edible oil
division.
“Mr. Bradley, Taylorville, Illinois, nationally known
soybean expert, was reelected pres.; W.L. Shellabarger of
Decatur, Illinois, vice pres.; H.R. Schultz, Centerville, Iowa,
sec’y [secretary]; John H. Caldwell, St. Louis, Missouri,
treasurer. A meeting of the soybean committee of the Farm
Chemurgic Council was held after the regular session.”
1518. Himes, R.L. 1936. Industrial utilization of soy beans.
In: Condensed Proceedings of the Southern Chemurgic
Conference. Dearborn, Michigan: Farm Chemurgic
Council. 180 p. See p. 113-14. Held 15-17 Oct. at Lafayette,
Louisiana.
• Summary: “The Louisiana State Penitentiary [L.S.P.]
believes that useful work is the greatest rehabilitating agent
for men no matter whether they have just come from a

penitentiary or from a college.”
“Practical Application: Thus, working, our attention was
directed to the soy bean. We had been planting Biloxis and
O-too-tans. We made some hay from a part of the growth and
we picked enough beans to plant next year. Then we began
to read some bulletins and magazine articles prepared by you
scientiﬁc gentlemen, and we were amazed to learn that some
three hundred useful products could be made out of these soy
beans.
“Here were tremendous possibilities for useful work. Of
course the entire three hundred or more could not be made
on Angola [another name for the L.S.P.]. There is the enamel,
for instance, that Henry Ford uses on his automobiles. We
have no need for much enamel, but your bulletin said the oil
could be used for paint. We needed paint. We had houses that
were innocent of paint. Then, the bulletin said the oil was
good for cooking. That came right home to us. We raise a lot
of hogs, but we have to buy considerable lard, so we thought
we might lengthen our shortening a little, so to speak, by
adding soy bean oil to our own lard products. You can
readily see the trend of our mind.
“We put some bulletins and books into the hands of
the convicts of our chemical laboratory and told them of
the trend of our mind on this subject and asked them to
apply themselves. I wish to say that we told our esteemed
State Commissioner of Agriculture, Honorable Harry D.
Wilson, of the course of our thinking and we found in him an
enthusiastic associate. The result to date is that we have built
an oil mill and we have an oil reﬁnery well advanced so that
the useful side of the work is being rapidly developed.
“Our sugar mill has been painted with soy-aluminum
paint. Some people conﬁdently expect the sugar this year
to be a little sweeter because the mill looks so nice in its
new coat of paint. Most of lumber now placed in buildings
is treated with soy oil. Soy oil is used in our foundry cores.
When the reﬁnery is completed the uses of oil will be
extended. The present plan is to use the oil in quantities for
three purposes, cooking, soap, paint. The meal is used as
a protein food by addition to corn bread, wheat bread and
gravies. The coarser meal is fed to hogs and cattle.
“Experiments Continue: It should have been said
previously that the L.S.P. has made some progress with the
Easy Cook soy bean, its crop this year being in excess of
2700 bushels. It is used as a dry bean like the navy bean, and
is processed in the mill for oil and soy meal.
“The Soy Bean is a temperamental plant. We have
experimented with this Easy Cook in a number of ways and
it seems plain we have made a success of it–it has become
acclimated, it yields well, and it has good eating qualities.
Nevertheless, we are quite positive there is much more for us
to learn about the Easy Cook. The penitentiary is conducting
twenty four ﬁeld tests of twenty-four varieties of soy beans
for the L.S.U. Experiment Station and the U.S. Department
of Agriculture jointly.
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“In this connection, the penitentiary hopes its work in
soy beans may lead our farmers to plant more, to build up
their soils, to gather ample supplies for seed, to have a store
of edible soya in the pantry for home use, to have for sale
such quantities as will double or treble the processing period
of our oil mills.” Address: General Manager, Louisiana State
Penitentiary, Baton Rouge, Louisiana.
1519. Horvath, A.A. 1936. Soybean oil soaps. Soap
12(10):65-66. Oct. [1 ref]
• Summary: This is an English-language summary of
an English-language article by the same author that ﬁrst
appeared on 4 Sept. 1936 under the title “Soybean oil for
soap making” in Chemistry and Industry 55:691-93.
This article appears in the “Production Section” of Soap.
Contents: Introduction. Method of saponiﬁcation. Use in soft
soap. Soya bean fatty acids.
1520. Stegman, Henry M. 1936. Hope for the farmer in the
soy bean. Good Health (Battle Creek, Michigan) 71(10):297.
Oct. [1 ref]
• Summary: “The soy bean promises to prove a great boon
to the farmer in this country and to create numerous new
industries which will relieve unemployment... It might also
develop into one of our most valuable foodstuffs.” Details
are given on the extensive use of soybean protein and
soybean oil in cars made by the Ford Motor Company. This
is a summary of an article titled “The soybean points the way
to agricultural recovery,” by Dr. A.A. Horvath (Scientiﬁc
Monthly, July, p. 63-69).
1521. Working, Earl B. 1936. The chemistry of phosphatides
and their utilization in industry. Oil and Soap 13(10):261-63.
Oct. [10 ref]
• Summary: “The term phosphatides is used interchangeably
with phospholipins and includes the lipoids or fat-like
compounds which contain phosphorus.”
“The two most commonly known phosphatides are
lecithin and cephalin, of which cephalin is the less stable
and accordingly less easily studied and less completely
understood.”
“Lecithin is soluble in alcohol and ether, but insoluble
in acetone; cephalin soluble in ether but insoluble in alcohol
and acetone.”
“Phosphatides in Industry: The chief uses of
phosphatides in industry may be considered as depending
upon three properties, ﬁrst, their emulsifying action, due
at least largely to their reduction of the surface tension of
water; second, their tendency to absorb, forming surface
ﬁlms upon solid or semi-solid particles in aqueous or fatty
media; and third, their anti-oxidative action.”
“In Europe there is a very wide use of phosphatides in
the manufacture of margarine, and some use has been made
of them in this country.” Phosphatides are also widely used

in making chocolate, candy, baked goods, and cosmetics, and
it treating leather with oil to preserve its pliability.
“A great increase in the industrial uses of phosphatides
in this country may be expected with the development in
this country of plants for their production from soy beans.”
Address: Kansas Agric. Exp. Station.
1522. Aikman, Duncan. 1936. China’s sacred bean lends us
its magic. New York Times Magazine. Nov. 1. Section 8. p. 7,
20.
• Summary: Begins with a history of the soybean in
East Asia, Europe, and America. In China “the soybean
recognized as the vegetable that gave strength to millions
whose meatless days lasted for centuries. Nursing mothers
throve on it, farm animals grew sleek and strong when
soybeans were mixed in their diet; men and women, ill of
a long list of wasting, degenerative and digestive ailments,
grew better and often recovered entirely when they ate
soybean concoctions plentifully. As far back as 2838 B.C. the
Emperor Shen-Nung, an all-round pundit of China’s ancient
sciences, listed 300 ways in which soy products were good
for human ailments.
“But food and medical uses were only a part of the story.
The rich bean oils were good for lighting homes, for waterprooﬁng the fabrics of the mandarin’s pre-rubber raincoat,
for letting the light through the paper and cloth fabrics that
served he Chinese for windows.”
During the past 20 years power-age technicians have
discovered close to 1,000 uses for soybeans in industry
alone. In its new phase in the 1930s it “seems the entering
wedge for a vast and thriving market for American farm
products in American industry.
“’If we (industrialists) want the farmer to be our
customer,’ Henry Ford said several years ago, ‘we must ﬁnd
a way to become his customer.’ The bean which has solved
ﬁve millenniums of famine and farm-proﬁts problems for
China, today in Mr. Ford’s own opinion is supplying a more
diversiﬁed exchange commodity between farm and factory
than any other plant in the vegetable kingdom.”
The more progressive farm economists are beginning to
speak of the “soybean revolution.” But it was really World
War I which gave the “little honorable plant” its ﬁrst chance
to prove itself in America by helping to ﬁll oil shortages.
“The pioneer laboratory work with plastics during
World War I and down into the early 1920s gave Mr. Ford
the idea that the soybean was the answer to the automobile
manufacturer’s demand for a cheap farm-grown product
that could be used practically anywhere in the motor car’s
anatomy except the engine and the driving shaft. It was an
idea which led to the appointment of a vast soybean research
staff in the Ford factories–and last year to the building of
a $5,000,000 soybean processing plant at the River Rouge
establishment.”
Photos show: (1) Farmers cultivating soybeans in
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Manchuria. (2) A man waist-deep in soybeans in a storage
vat ﬁlling them into a sack by hand with a wooden box. (3)
Coolies walking across and gang-plank carrying sacks of
soybeans onto a ship for export. (4) A large machine grinding
soybeans to a ﬁne meal or ﬂour. (5) Dolls made of soybean
plastic. (6) A combine harvesting soybeans. (7) Two men
standing among rows of soybeans in a ﬁeld. (8) Using a
machine to make soybean hay. (9) Close-up of a soybean
plant showing pods, leaves and a hand.
1523. Kress, Otto; Johnson, Charles E. Assignors to The
Institute of Paper Chemistry (Appleton, Wisconsin). 1936.
Sizing paper. U.S. Patent 2,059,464. Nov. 3. 2 p. Application
ﬁled 2 March 1935.
• Summary: Concerns manufacture of rosin-sized paper
containing an alkaline earth ﬁller. To this is added “soya bean
or milk casein” to stabilize the emulsion. Address: Appleton,
Wisconsin.
1524. Kress, Otto; Johnson, Charles E. Assignors to The
Institute of Paper Chemistry (Appleton, Wisconsin). 1936.
Sizing paper. U.S. Patent 2,059,465. Nov. 3. 4 p. Application
ﬁled 28 March 1935. [2 ref]
• Summary: In this improved emulsion, “the waxy material
is protected by means of a protein, such as soya bean or milk
casein,...” Address: Appleton, Wisconsin.
1525. Chrzaszcz, Tadeusz; and Janicki, Jozef. 1936. Recent
advances in the fermentation industries (Translated from
the German text by Miss M. Shaw, B.Sc.). Chemistry and
Industry (London) 55(45):884-91. Nov. 6. [134* ref]
• Summary: The section titled “Pressed yeast” states: “To
increase the yield of yeast, K.v. Gebsattel recommends
the addition to the mash or wort of ground soya beans,
previously freed of bitter principles. In this way the yield
from 10 kg molasses can be increased from 29 to 33 kg of
yeast, and from 20 to 26 litres of spirit.
The British Arkady Co. also obtains a nutrient
preparation which promotes yeast growth using legumes, etc.
Address: Inst. for Agricultural Technology, Univ. of Poznan,
Poland.
1526. New York Times. 1936. Soybean samplers taste 275
varieties: Tests at University of Illinois look to putting
industrial plant on dinner plate. Nov. 8. Section 1. p. 33.
• Summary: Miss Sybil Woodruff, chief in foods at the
department of home economics, is also the chief soybean
sampler. She and her assistants have tasted 275 varieties and
types of green soybeans. Only 6 varieties have passed her
taste of good taste and appearance after cooking. Three years
ago she started cooking and tasting the green beans raised on
the university farm. The tasting season starts late in August
and continues for about a month while the pods and beans
are green.

1527. Chicago Daily Tribune. 1936. Predicts ready sale for
200% more soybeans: Crop expert says industry takes 80%
of yield. Nov. 12. p. 24.
• Summary: Summary of a speech by “J.C. Hackleman,
crop expert of the University of Illinois and president
of the American Soybean association to members of the
Agricultural club at a luncheon in the La Salle hotel.
“New industrial uses for soybean products are likely to
increase the demand for soybeans in commercial channels
for years to come, Dr. Hackleman said.” An estimated 80%
of the 40 million bushels of soybeans threshed last year in
the USA “went into industrial uses.”
Yet more and more soybean are eaten. Formerly, some
60% of all soybean oil was used to make soap, but now
about 80% of it goes into edible products and this demand
brings farmers twice the price of soap oil.
Great possibilities also lie in growing speciﬁc soybean
varieties for table use. The University of Illinois has made
ﬁeld and kitchen tests of more than 1,000 varieties of edible
soy beans and has found about 100 of these suitable for food
use. Some of “the vegetable varieties can be picked in the
green stage,” and either cooked and eaten as is or dried.
The adaptation of the rotary hoe and the combine
to soybean cultivation and harvest had made possible an
increase in crop acreage.
Note: This is the earliest English-language document
seen (June 2009) that contains the term “edible soy beans”
(or “edible soybeans”). It refers to both “dry edible” and
“green vegetable” soybeans.
1528. O’Brien, W.J. 1936. Soya bean proteins. Oil and
Colour Trades Journal (London) 90(1987):1434-36, 1442.
Nov. 13.
• Summary: This paper was read in May 1936 at the Second
Dearborn Conference in Michigan, which see. Address:
[Vice-President, The Glidden Co., Cleveland, Ohio].
1529. Cromwell, R.O. 1936. Importance of the soybean.
Grain & Feed Journals Consolidated 77(10):429-30. Nov.
25.
• Summary: Notes that 47 companies are using soybeans
in manufacturing. A portrait photo shows R.O. Cromwell.
Address: Chicago, Illinois.
1530. Tropical Life (England). 1936. Soya beans in the
limelight: Very much so just now. 32(371):110-11. Oct/Nov.
• Summary: “In 1935, according to the Wall Street Journal,
the United States turned out 100,000,000 lb. of all kinds
of plastics... Chemical plastics differ from each other
not only in materials used but in their inherent qualities.
Nitro-cellulose and cellulose acetate are what is known as
thermo-plastic materials, that is, they soften under heat and
may be reshaped. Phenol-formaldehyde plastics are what is
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known as thermo-setting since they are formed under heat
and either in moulds or dies. After they have been formed,
they cannot be affected by heat at ordinary temperatures.
Phenal-formaldehyde plastics fall into two classes: moulded
products are made from moulding powder plus a ﬁller (wood
ﬂour) which are stamped out into the desired shape from
dies; cast phenol resins are made by pouring the mixture
of chemicals into forms to solidify in the form of sheets,
bars and tubes, which are then fabricated into the ﬁnished
product.”
1531. Rowland, Ben Wright. Assignor to The Glidden
Co. 1936. Composition a encollier [Sizing composition].
Canadian Patent 362,446. Dec. 8. [Eng; fre]*
1532. Detroit News. 1936. Perry ﬁrst to bring soybean to
America. Dec. 13. Section 1. p. 25, col. 4.
• Summary: “In 1853 when Commodore Matthew Perry
sailed from China with the American ﬂeet, he had in his sea
chest a vegetable which, some 60 years later, was to prove of
extraordinary character–the soybean.” It was long treasured
in the Orient for use as a food. Today it is used to make
shortenings, baked goods, confectionary, cereal, beverages,
paper, animal foods, cosmetics, and countless other products.
“The oil from this bean is used extensively [in the USA] in
the production of paints and varnishes.”
1533. Horvath, A.A. 1936. Adhesives from soya protein.
Industrial and Engineering Chemistry, News Edition
14(24):500. Dec. 20. [2 ref]
• Summary: Discusses S. Satow’s 1918 and 1919 U.S.
patents, which have now expired, and which describe how to
make adhesives from defatted soybean meal. Address: Agric.
Exp. Station, Newark, Delaware.
1534. Hill, Edwin C. 1936. Hill praises Henry Ford’s soy
beans. Detroit Times. Dec. 21.
• Summary: “Henry Ford is a great exploiter of the soy
bean. Out near Dearborn he has 65,000 acres cultivated to a
particular variety, called the ‘Illini.’ The fruit of these 65,000
acres goes into the millions of automobiles which are run off
the assembly lines at River Rouge. The rich, lustrous paints
of the sleek bodies have their basis in bean oil. The knobs of
the gear shifts, the horn buttons and the scores of other parts
of the body which are made of plastics, trace their origins
back to the soy bean farm near Dearborn.”
“The truth is that one must cultivate a taste for soy beans
just as one does for olives and certain kinds of cheese. To the
westerner, soy bean milk has a horrible taste, yet Manchurian
babies cry for it, not at it, and thrive very well on it.”
1535. Slawson, H.H. 1936. Baby’s milk from beans:
Glowing news story of the soybean that staggers
imagination. Hoard’s Dairyman 81(24):631, 649. Dec. 25.

• Summary: “To the average Chinese in that cowless
country, the taste of cow’s milk is said to be ‘well nigh
intolerable.’ The big news for the dairyman, however, lies
in the fact that soybean milk is now being produced in this
country on a commercial basis. And there is further news in
the fact that soybean ﬂour is being promoted as a substitute
for milk in the making of bread, pastries, and other foods,
which recipes have heretofore called for milk. And there is
yet further news in the third fact that soybean casein, made
from soybean milk, is being employed as a substitute for
casein obtained from cow’s milk and used by the paint,
paper, textile, and adhesives industries.”
“One Tsinan [soy] milk factory had a daily output of 250
bottles and patrons could get one bottle delivered daily for $1
(Mex.) per month.” No soybean milk brand names are given.
The Chinese make a cheese, called tofu, by coagulating
the soybean milk. “To this product the rich poetic fancy
of the Oriental has given the classic name ‘Li chi,’ or ‘the
morning prayer,’ which suggests the early morning hours
devoted to its manufacture... The importance of this cheese
in the Chinese diet can be inferred from the oft-repeated
saying that soybean cheese is ‘the poor man’s meat,’ just as
the soybean milk is ‘the poor man’s milk.’”
Soybean casein is now competing with cow’s milk
casein. “How far the invasion has proceeded can be inferred
from statistics furnished by a Detroit [Michigan] automobile
manufacturer [Henry Ford]. In 1936 he used the entire
output of over 61,500 acres of soybeans for use in his cars,
including paints and such plastic parts as gears, distributor
termina plates, and other accessories. For the plastic frame
of the rear window alone 144,000 bushels of soybeans were
required. All of the plastic parts might possibly have been
made from milk.”
1536. Finley, John T. Assignor to Archer-Daniels-Midland
Company (A corporation of Delaware). 1936. Soybean
compound for aging grain distillate. U.S. Patent 2,066,263.
Dec. 29. 2 p. Application ﬁled 21 Dec. 1933.
• Summary: “The present invention relates to the production
of a dehydrated pure food compound, to be used in whiskey,
grain distillate, rum or brandy as an aging compound, and
has particular reference to an improved type of compound
comprising soy bean products and method of making the
same.”
“It has been my discovery that when alcohol or strong
alcoholic solutions are brought in contact with a substance
of a high protein and organic mineral character, and these
permitted to lager therewith during a short course of time,
the raw taste and ethanol odor of new alcohol distillates will
be removed and a smooth taste of somewhat aged character
imparted thereto, whether the protein substance and organic
mineral crude or reﬁned continues to remain in the alcoholic
solutions or is removed therefrom...” Address: Chicago,
Illinois.
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1537. Agricultor Venezolano (El) (Ministerio de Agricultura
y Cria, Caracas). 1936. La soya: Alimento, abono, y material
de gran valor industrial [Soya: Food, fertilizer, and material
of great industrial value]. 1(8):15-16. Dec. [Spa]
• Summary: Soya is a species of plant closely related to the
french bean (caráota) in its needs during cultivation and
its basic nature. A large number of varieties have excellent
ﬂavor and nutritional value, and can be used in many
different applications. Because the soybean is a legume, its
seeds are rich in protein and very nutritious.
Other types of soybeans exist which produce large
amounts of foliage for use as forage for cattle or as green
manure.
In the latter case, the plants are plowed under so that
they enrich the soil at the same time they improve its
physical condition by increasing its porosity and its ability to
retain humidity / water during droughts.
Edible varieties have a reputation among many for their
good ﬂavor. From their seeds you can make soy ﬂour or
soymilk. From the soymilk you can make a cheese [tofu],
or various drinks and dishes. Breads and cakes are also
widely enjoyed, and have excellent nutritional value. Some
varieties are very rich in oil, and from them we can extract
oil for either food use or industrial uses. The residue left after
extracting the oil can serve as a concentrated feed for pigs,
dairy cows, and other animals.
The Ministry of Agriculture and Husbandry has, for a
long time, distributed different varieties of soybean seeds,
whose adaptability to Venezuela has been veriﬁed with
certainty. Anyone who wishes to obtain soybean seeds of
these varieties should contact the Ministry; they will be sent
at once. Likewise, anyone with questions related to soya,
such as varieties, methods of planting and cultivation, uses as
forage, green manure or human food can contact the Ministry
of Agriculture for reliable answers.
Photos show: (1) Two soybean pods, one unopened and
the other open with 3 seeds showing. (2) Two large ﬁelds of
soybean plants growing, apparently in Venezuela.
Note 1. This article states that soybeans have long been
distributed in Venezuela by the Ministry of Agriculture and
Husbandry, which strongly implies that the soybean has been
cultivated in Venezuela. If it has, this would be the earliest
document seen (May 2009) concerning the cultivation of
soybeans in Venezuela.
Note 2. This periodical began publication in May 1936;
28 cm. From 1937 to 1961 this same ministry published
another agricultural periodical titled Memorias y Cuentas.
1538. Hadert, H. 1936. Sojabohnenerzeugnisse in der Lackund Klebstofﬁndustrie [Soy products in the lacquer and glue
industries]. Farben-Chemiker (Der) (Hamburg) 7(12):45255. Dec. (Chem. Abst. 31:5475). [Ger]*
• Summary: A discussion of the utilization of the soybean in

the varnish and adhesive industries.
1539. Hausman, Margaret J. 1936. Soybean oil. Soap
12(12):27-30, 39, 77. Dec.
• Summary: A long introductory article with no A-level
headings.
There are presently about 20 different mills crushing
soybeans in 12 different states.
“In 1804, a New England clipper ship, on its return from
trading on the China coast, ﬁrst brought the soybean plant
to the United States.” However only since about 1880 has it
been considered an American farm crop.
Until recent years, soybean oil has been imported
almost entirely from China and Manchuria. There is now a
protective tariff of 3½ cents per pound (or 45% ad valorum if
it be greater) on all imported soybean oil.
Photos show: (1) A combine “harvesting soybeans in the
middlewest.” (2) “A ﬁeld of soybean plants on a mid-western
farm.” A man is standing in the ﬁeld. (3) A man holding
a white sheet of paper behind three soybean plants whose
leaves have been stripped from the stems, showing the pods.
(4) A large, horizontal rotary drier in which the moisture is
removed from the soybeans prior to expelling the oil.
A table shows the amount of soybean oil used in
various U.S. products from 1931-1935. They are: soap,
oleomargarine compounds and vegetable shortenings, other
edible products, paint and varnish, linoleum and oilcloth,
printing inks, miscellaneous.
1540. Product Name: Soybean Oil [Clariﬁed Raw,
Excelsior Non-Break, Superb Varnish, Snow Flake Heavy
Bodied, Amber Raw, Scientiﬁc Pale Boiled, XX Reﬁned,
ZYMO, Ink Oil, or Soybean Fatty Acids].
Manufacturer’s Name: Archer-Daniels-Midland Co.
Manufacturer’s Address: Box 603, Milwaukee, Wisconsin.
Date of Introduction: 1936.
New Product–Documentation: Gray. 1936. All About
the Soya Bean. p. 121. International Inst. of Agriculture.
1936. Le Soja dans le Monde [The Soybean in the World].
See: Manufacturers of edible soy products. p. 205. “Reﬁned
soy oil.” Letter from Dick Wallace of ADM. 1981. Sept.
To William Shurtleff at Soyfoods Center. ADM started
producing edible soy oils in 1930.
1541. Product Name: Linoleum (Made from Soy Oil).
Manufacturer’s Name: Armstrong Cork Co.
Manufacturer’s Address: Lancaster, Pennsylvania.
Date of Introduction: 1936.
New Product–Documentation: International Inst. of
Agriculture. 1936. Manufacturers of industrial soy products.
p. 206.
1542. Product Name: Soybean Oil Prepared Paint [White,
or Silver Grey]; Big Ten Soya Oil Soap.
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Manufacturer’s Name: Armstrong Paint and Varnish
Works.
Manufacturer’s Address: 1318-42 South Kilbourne Ave.,
Chicago, Illinois.
Date of Introduction: 1936.
New Product–Documentation: Gray. 1936. All About the
Soya Bean. p. 121. International Inst. of Agriculture. 1936.
Manufacturers of industrial soy products. p. 206.
1543. Product Name: Soybean Oil [Reﬁned Non-Break,
Reﬁned Bleached Non-Break, Raw, Reﬁned Edible, or
Liquid Pine Oil Soap].
Manufacturer’s Name: Blanton Company.
Manufacturer’s Address: St. Louis, Missouri.
Date of Introduction: 1936.
New Product–Documentation: L.B. Breedlove. 1936.
Chicago J. of Commerce and La Salle Street Journal. June
25. p. 14. “Soy bean–The magic plant. Article XI.” “Blanton
Companies, St. Louis, Missouri: Reﬁned edible soy bean oil,
salad oil.”
Gray. 1936. All About the Soya Bean. p. 121.
International Inst. of Agriculture. 1936. Le Soja dans le
Monde [The Soybean in the World]. See: Manufacturers of
soy food products. p. 205. Reﬁned soy oil for food use, and
salad oil. Manufacturers of industrial soy products. p. 207.
1544. Calkin, D.L. 1936. The soya bean: Its growth,
processing and uses. Engineering Journal / Revue de
l’Ingenierie (Engineering Institute of Canada) 19:288. *
• Summary: This was ﬁrst presented as a paper before the
Montreal Branch of The Engineering Institute of Canada,
January 23rd, 1936. Address: Dominion Soya Industries
Limited, Montreal, Quebec.
1545. Product Name: Soap (7 Types Made from Soy Oil).
Manufacturer’s Name: Davies-Young Soap Co.
Manufacturer’s Address: Dayton, Ohio.
Date of Introduction: 1936.
New Product–Documentation: International Inst. of
Agriculture. 1936. Manufacturers of industrial soy products.
p. 207.
1546. Product Name: Soy Oil Varnish.
Manufacturer’s Name: Detroit Graphite Co.
Manufacturer’s Address: Detroit, Michigan.
Date of Introduction: 1936.
New Product–Documentation: International Inst. of
Agriculture. 1936. Manufacturers of industrial soy products.
p. 207.
1547. Product Name: Soft Soy (Made from Soy Oil).
Manufacturer’s Name: Fischer’s Surfa-Saver, Inc.
Manufacturer’s Address: Cincinnati, Ohio.
Date of Introduction: 1936.

New Product–Documentation: International Inst. of
Agriculture. 1936. Manufacturers of industrial soy products.
p. 207.
1548. Product Name: Dry Lauxein Soybean Glue, 2-Ply
Insulating Board Glued with Lauxein, 3-Ply Gum Panel,
5-Ply Fir Panel.
Manufacturer’s Name: Funk Brothers Seed Co.
Manufacturer’s Address: Bloomington, Illinois.
Date of Introduction: 1936.
New Product–Documentation: Gray. 1936. All About the
Soya Bean. p. 122.
1549. Product Name: Raw Soybean Oil; Non-Break
Soybean Oil.
Manufacturer’s Name: Funk Brothers Seed Co.
Manufacturer’s Address: Bloomington, Illinois.
Date of Introduction: 1936.
New Product–Documentation: Gray. 1936. All About the
Soya Bean. p. 122. International Inst. of Agriculture. 1936.
Manufacturers of industrial soy products. p. 207.
1550. Hadert, H. 1936. Sojabohnenerzeugnisse in der
Lack- und Klebstofﬁndustrie [Soy products in the coating
and adhesive industries]. Gelatin, Leim, Klebstoffe (Berlin)
4:207-13. (Chem. Abst. 31: 2313). [Ger]*
• Summary: A discussion of the utilization of the soybean in
the varnish and adhesive industries.
1551. Horel, Jan. 1936. O prumyslovem zuzitkovani soje
[On industrial usage of soya]. Cesky Hospodar (Czech
Economist). [Cze]*
Address: Czechoslovakia.
1552. Product Name: Dry Lauxein Soybean Glue, and
Plywood Glued with Lauxein Glue [Fir, or Philippine
Mahogany].
Manufacturer’s Name: Laucks (I.F.), Inc.
Manufacturer’s Address: Box 488, Bloomington, Illinois.
Home Ofﬁce: 314 Maritime Building, Seattle, Washington.
Also has ofﬁce in Portsmouth, Virginia.
Date of Introduction: 1936.
New Product–Documentation: Gray. 1936. All About the
Soya Bean. p. 122.
1553. Manzella, A. 1936. L’olio di vinaccioli quale
combustible succedaneo della NAFTA [Raisin seed oil as
a petroleum substitute]. Energia Termica (Thermal Energy,
Milan, Italy) 4:92-94. (Chem. Abst. 31:7274). [Ita]*
1554. Product Name: Soy Oil Paints.
Manufacturer’s Name: Paintcraft Co.
Manufacturer’s Address: Galesburg, Illinois.
Date of Introduction: 1936.
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New Product–Documentation: International Inst. of
Agriculture. 1936. Manufacturers of industrial soy products.
p. 207.
1555. Product Name: Core Oil (Made from Soy Oil).
Manufacturer’s Name: Peterson Core Oil & Mfg. Co.
Manufacturer’s Address: 704-724 South Kolmar Ave.,
Chicago, Illinois.
Date of Introduction: 1936.
New Product–Documentation: International Inst. of
Agriculture. 1936. Manufacturers of industrial soy products.
p. 207.
1556. Scoﬁeld, Francis. 1936. The drying time and hardness
of some oils and oil mixtures. Paint Manufacturers’
Association of the U.S., Educational Bureau, Scientiﬁc
Section, Circular No. 519. p. 271-81. *
1557. Scoﬁeld, Francis. 1936. Further data on drying
time of oil mixtures and some notes on durability. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientiﬁc Section, Circular No. 522. p. 295-301. *
1558. Product Name: Paints (Containing Soy Oil).
Manufacturer’s Name: Sherwin-Williams Co.
Manufacturer’s Address: 115th St. & Cottage Grove Ave.,
Chicago, Illinois.
Date of Introduction: 1936.
New Product–Documentation: International Inst. of
Agriculture. 1936. Manufacturers of industrial soy products.
p. 207.
1559. Product Name: Soybean Oil [Raw, Light Edible,
Dark, or Varnish].
Manufacturer’s Name: Staley (A.E.) Manufacturing Co.
Manufacturer’s Address: Decatur, Illinois.
Date of Introduction: 1936.
New Product–Documentation: Gray. 1936. All About the
Soya Bean. p. 124.
1560. Product Name: Brown Factice (Vulcanized Rubber
Made from Soybean Oil).
Manufacturer’s Name: Stamford Rubber Supply Company.
Manufacturer’s Address: Stamford, Connecticut.
Date of Introduction: 1936.
New Product–Documentation: Gray. 1936. All About the
Soya Bean. p. 124. International Inst. of Agriculture. 1936.
Manufacturers of industrial soy products. p. 207.
Note: This is the earliest known soy product made in
Connecticut.
1561. Winokuti, K.; Toriyama, M. 1936. Researches
on sulfonated oils. XXV. Reaction between soya bean
and herring oils and concentrated sulfuric acid. J. of the

Society of Chemical Industry, Japan 39(3):94B. March.
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
1562. Product Name: Soybean Oil [XX Reﬁned, Clariﬁed,
Superb Varnish Oil, or Snowﬂake Heavy Bodied].
Manufacturer’s Name: Woolsey Paint and Color Co.
Manufacturer’s Address: Grant Merseles and Colden
Streets, Jersey City, New Jersey.
Date of Introduction: 1936.
New Product–Documentation: Gray. 1936. All About the
Soya Bean. p. 124. International Inst. of Agriculture. 1936.
Manufacturers of industrial soy products. p. 207. Gives
address as Grand Merseles & Golden Sts.
1563. Chen, Fu Hua. 1936. The stabilization of earth roads
[with soy bean oil]. University of Illinois. 83 leaves. Illust.
28 cm. *
• Summary: “In 1936 a thesis on the stabilization of earth
roads was written by Fu Hua Chen, a Chinese graduate
student, at the University of Illinois...
“The thesis is available at the University of Illinois
library, and therefore the tests run, their signiﬁcance, and
their outcome will not be reported here. It is sufﬁcient to say
that the results, judging from a laboratory standard, indicated
clearly that soy bean oil will bind the soil particles together,
will waterproof the surface of a soil road, and will resist
freezing and thawing tests as well as asphalts and tars...”
Address: Univ. of Illinois at Urbana Champaign.
1564. Ford Motor Co. 1936. Ford process of extracting soy
bean oil (Motion picture). Dearborn, Michigan: Ford Motion
Picture Laboratories (Producer and Distributor). 695 ft.,
silent, black-and-white. 35 mm. Captions. *
• Summary: Shows: “The new soy bean oil extracting plant
built in the summer of 1936 and located in the heart of
the River Rouge Plant of the Ford Motor Co... 4 separate
extraction units operate 24 hours a day.” A newly developed
simple, small-sized ﬂaker that does not use rolls. The actual
extraction takes place in the “percolation tube.” “The ﬂakes
are conveyed upward by a screw through the inclined pipe,
meeting the solvent ﬂowing downward. This is countercurrent extraction, the most efﬁcient type for a process of
this kind.” The solvent is separated from the oil in a newly
designed still. Ford radiator cores cool the solvent back
to liquid form. Henry Ford and Robert Boyer examine
soy beans from a sack, and oil from in beakers. Address:
Dearborn, Michigan.
1565. Ford Motor Co. 1936. Soy bean processing (Motion
picture). Dearborn, Michigan. 998 ft., silent, black-andwhite. 35 mm. No captions. *
• Summary: Shows: Henry Ford and Robert Boyer in
Laboratory, then with another man next to a machine, then
in a soybean ﬁeld. River Rouge Plant. Two workers wearing
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face masks spraying a car body. Mr. Boyer and Henry Ford
in soybean processing plant. Henry Ford taking handful
of beans from sack, wiping hands, talking to Boyer. View
of soybean processing plant on grounds of River Rouge
Plant. Henry Ford watching worker take molded part from
machine. Henry Ford and R. Boyer examining plastic part.
Machinery in operation in soybean processing plant. View
of plant. A hand holding soybean ﬂakes. Glass soybean
oil extractor with liquid bubbling inside. Worker beside
machine. Henry Ford and Boyer watching worker operate
mold press. Worker checking machinery. A hand adjusting
valves. Address: Dearborn, Michigan.
1566. Gray, George Douglas. 1936. All about the soya bean:
In agriculture, industry and commerce. London: John Bale,
Sons & Danielsson Ltd. ix + 144 p. Introduction by James L.
North. Late curator, Royal Botanic Gardens, Regent’s Park,
London. Index. 28 cm. [19 ref]
• Summary: A comprehensive, early work on the soybean.
Gray was a Scotch physician. Contents: 1. Introducing the
soya bean. 2. The soya bean plant and its cultivation. 3.
The soya bean as food: Dietetics, immature green beans,
mature dried beans, soya bean coffee, soya bean chocolate,
soya bean sprouts, soya bean milk, soya bean ﬂour (incl.
Berczeller ﬂour, Soyvita bread made by Messrs. Wm.
Beattie, Ltd., Glasgow), bean curd [tofu], soy (also called
soya bean sauce, Chinese bean sauce, or shoyu), miso,
fermented bean curd (p. 66-67). 4. Soya bean oil. 5. Soya
bean trade. 6. The soya bean in agriculture.
Addenda: Soya bean products in the USA. Dieting and
recipes. Statistics. India. Bibliography.
In the chapter on “Soya bean oil” we read (p. 75): “In
England, the bean oil trade is carried on by the following
ﬁrms:–The British Oil and Cake Mills Ltd., the ordinary
shares of which are held by Lever Bros., Ltd., so that they
are a branch of Unilever, Ltd.
“The Hull Oil Manufacturing Co., Ltd., Hull, now
merged in the foregoing concern.
“The Premier Oil Extracting Mills, Ltd., Hull.
“Messrs. Wray Sanderson & Co., Hull.
“The Medina Reﬁnery Ltd., Deptford, London.
“Messrs. J. Bibby & Sons Ltd., Liverpool.
“The Erith Oil Works Ltd., Erith” [Kent].
The ﬁrst addendum, titled “Soybean products exhibited
by the American Soybean Association” (at Washington, DC,
p. 120-24) lists the following companies and each of the soy
products that they manufacture: American Lecithin Corp.
(Atlanta, Georgia), Archer-Daniels-Midland Co. (Milwaukee,
Wisconsin), Armstrong Paint and Varnish Works (Chicago,
Illinois), Battle Creek [Food] Factory (Battle Creek,
Michigan), The Blanton Co. (St. Louis, Missouri), Cereo
Co. (Tappan, New York), The Davies-Young Soap Co.
(Dayton, Ohio), Detroit Graphite Co. (Detroit, Michigan),
Eastern Health Food Stores Association (Washington, DC),

Funk Brothers Seed Company (Bloomington, Illinois),
Harshaw Essential Foods, Inc. (Cleveland, Ohio), Keystone
Macaroni Mfg. Co. (Lebanon, Pennsylvania), Kloss,
Jethro (Takoma Park, Maryland: Fresh [soybean] milk.
Pumpkin pie [soybean milk and soybean ﬂour]. Soybean
cheese. Soybean bread [20% soybean ﬂour]. Soybean
buns. Soybean sprouts. Soybean cake), Laucks, I.F., Inc.
(Bloomington, Illinois–home ofﬁce, Seattle, Washington),
Madison Food Company (Madison, Tennessee; Vigorost,
Cheese [Tofu], Soybeans canned with Tomato, Soybeans
canned plain, Dixie Fruit Crackers), Mead Johnson and
Co. (Evansville, Indiana; Makes Sobee [Infant Formula]),
Oriental Show-You Co. (Columbia City, Indiana), Paintcraft
Co. (Galesburg, Illinois), Prince Macaroni Mfg. Co. (Boston,
Massachusetts), Purina Mills (St. Louis, Missouri; makes
Cresol disinfectant, Purina turkey and growing fattening
chow, Purina lay chow, Purina egg chowder, Purina breeder
egg chowder, Purina ﬁtting chow, Purina rabbit chow,
Purina chick Growena chow, Purina 34% cow chow, Purina
chowder, Purina bulky cow chow, Purina 24% cow chow,
Purina pig and hog chow, Protena all mash starting and
growing food), Shellabarger Grain Products Company
(Decatur, Illinois), Soyex Company, Inc. (Nutley, New
Jersey), Staley Sales Corporation (Decatur, Illinois), The
Stamford Rubber Supply Company (Stamford, Connecticut),
Dr. Roy Monier, President, Board of Managers, State
Hospitals (Jefferson City, Missouri), United Drug Company
(Boston, Massachusetts), Vi-tone Company (Hamilton,
Canada), Woolsey Paint and Color Co., C.A. (Jersey City,
New Jersey), Bureau of Chemistry and Soils, Department
of Agriculture (Washington, D.C.). Page 120 adds: “The
exhibit also contained some 200 soybean products, mostly
foods, brought from the Orient by Mr. W.J. Morse, Senior
Agronomist, Department of Agriculture, Washington, DC,
U.S.A.” Note 1. Morse and P.H. Dorsett were in East Asia
from 1929 to 1931, when they collected many samples of
soybeans and soyfoods.
In the second addendum, recipes, the author notes that
soy ﬂour is widely used in diabetic diets. Two leading ﬁrms
who make soy ﬂour in England and who also incorporate it
in various products are: Soya Foods, Ltd., Rickmansworth,
Herts, and Dietetic Foods Ltd. 124 Victoria St., London,
S.W. 1. “The former specialize in Soyolk which is ﬂour
prepared on the principles laid down by Professor Berczeller;
it is a mealy powder, fatty to the touch. The latter ﬁrm are
the sole distributors in Great Britain of the well-known
‘Heudebert’ Dietetic Food products, a French concern which
makes different kinds of diabetic breads.” The following
recipes are then given; * = Calls for Soyolk soy ﬂour:
Soybeans, southern style. Soybean salad. Roasted soybeans
[like dry-roasted peanuts]. Soybean croquettes. Soybean
soufﬂé. Stufﬁng for baked ﬁsh*. White sponge pudding*.
Shortbread*. Madeira cake*. Soya soup à la Reine (uses
Heudebert soya ﬂour). Soya chocolate (with soya ﬂour).
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Soya vegetable soup (with soya ﬂour). Soya bean sprout
salad.
Note 2. This is the earliest English-language document
seen (Jan. 2013) that uses the term “soya bean sprouts” to
refer to these sprouts. Address: M.D. (Scotch physician),
C.B.E., England. Late medical ofﬁcer to H.B.M. Legation,
Peking, China. Lieut.-Colonel, Retired.
1567. Hsieh, Hui; Jen, Tung-Pao; Chang, Ping-Kuon. 1936.
A summary of the studies on soybean casein. Chiao-Tung
University Research Institute, Annual Report of the Bureau
of Chemistry 3:63-70. (Chem. Abst. 31:2709). [Eng]*
• Summary: Soybean cake obtained from the Shanghai
market has a protein content of 45.30%. Casein from this
cake has an isoelectric point of pH 4.6. Potassium hydroxide,
sodium carbonate, and sodium bicarbonate are compared for
their efﬁciency as solvents. Sodium bicarbonate is the best;
a 3% solution dissolves the maximum amount, but a 1.5%
solution is sufﬁcient for practical purposes. Magnesiumvegetable casein glue and wet-mix line-vegetable casein
glue were prepared from this soybean casein. When proper
amounts of water are used during preparation, the former
gives a shearing strength of 178.5 lb per square inch and the
latter 445 lb per square inch.
1568. Institut International d’Agriculture (International
Institute of Agriculture). 1936. Le soja dans le monde [The
soybean in various countries of the world]. Rome, Italy:
Imprimerie de la Chambre des Deputes, Charles Colombo.
viii + 282 p. Bibliography, p. 276-82. No index. 25 cm. [90
ref. Fre]
• Summary: A superb early work, containing extensive
original information, looking at developments with soybeans
and soyfoods country by country, worldwide. Contents.
Preface (p. 1). A. Cultivation of soy (soja; p. 4): 1. Botanical
description, selection, classiﬁcation of the varieties. 2.
Cultivation properly said. 3. Enemies and illnesses.
4. Cultivation in the various countries: 4a. The Americas
(p. 38): Antigua, Argentina, Bermuda, Brazil, Canada, Chile,
Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador,
USA (gives details on all varieties grown, and describes
production, history, varieties, and cultural practices in North
Carolina, Illinois, Indiana, Iowa, Maryland, Massachusetts,
Mississippi, Missouri, New York, Ohio, West Virginia,
Wisconsin, Conclusion), Guadeloupe, Guatemala, British
Guiana, Dutch Guiana, British Honduras [Belize], Jamaica,
Barbados, Martinique, Mexico, Montserrat, Peru, Puerto
Rico, El Salvador, Trinidad and Tobago, Uruguay.
4b. Europe (p. 101): Germany, the Danubian countries,
Austria, Spain, France, Great Britain, Hungary, Italy,
Netherlands, Poland, Romania, Switzerland, Czechoslovakia,
Turkey, USSR.
4c. Asia (p. 128): Ceylon, China and Manchuria,
Cyprus, Federated States of Malaysia, British India (incl.

Punjab, Bihar and Orissa, Burma, Berar, Madras Presidency,
Bombay Presidency, Bengal (incl. Nepal, Bhutan, Sikkim,
and the district of Darjeeling), Assam, North-West Frontier
Province, United Provinces), Netherlands Indies, Indochina
(incl. Tonkin, Annam, Laos, Cambodia, and Cochinchine),
Japan, Palestine, Siam.
4d. Africa (p. 146): French West Africa, Algeria, Belgian
Congo, Cyrenaica, Egypt, Eritrea, Madagascar, Morocco,
Mauritius (Ile Maurice), Reunion (Réunion), Rhodesia,
Anglo-Egyptian Sudan, Tripolitania, Tunisia, Union of South
Africa.
4e. Oceania (p. 153): Australia, Fiji Islands, Hawaii,
New Caledonia, New Zealand, Philippines.
B. Utilization of soya (p. 158): 1. The soybean in human
nutrition and in industry: Whole soybeans, chart of the uses
of whole soybeans, use of soya in the green state (green
vegetable soybeans), soy sauce (dau-tuong of the Annamites,
or toyo, named shoyu by the Japanese, or chau-yau or chiang
yoo by the Chinese), condiments and sauces based on soya
in the Netherlands Indies (tempe, ontjom, tempemori and
tempe kedele [various types of tempeh and onchom, p. 16870]), tao tjo [Indonesian-style miso], tao dji [fermented
black soybeans], ketjap, ketiap benteng [Indonesian-style
soy sauce], soymilk (le lait de soja), yuba (crème de lait
de soja), tofu (le fromage de soja) and fermented tofu (des
fromages fermentés, made by Li Yu-ying near Paris), soymilk
casein (caséine du lait de soja, for industrial use, including
vegetable albumin, or galalithe [galalith]” [isolated soy
protein], and artiﬁcial wool), soy lecithin (lécithine de soja),
soy ﬂour (la farine de soja, incl. soy bread, soy pastries, and
soy cocoa).
Note 1. This is the earliest document seen (Sept. 2010)
that uses the term benteng or ketiap benteng to refer to an
Indonesian-style soy sauce.
2. Soy oil (p. 194): Food uses, industrial uses (including
soaps, products resembling petroleum, paints, varnishes,
linoleum, and artiﬁcial rubber), extraction, directory of
U.S. manufacturers of materials and equipment for soybean
processing, directory of U.S. and Canadian manufacturers
of food products based on soya (produits alimentaires à
base de soja, p. 205-06), directory of U.S. manufacturers of
industrial soy products (p. 206-07).
3. Soybean in the feeding of domestic animals (p. 207):
Forage, hay, silage, pasture, soybean seeds, the minerals in
soybeans, soya as a feed for dairy cows, cattle, buffaloes,
sheep, hogs, horses and mules, poultry.
4. Use of soya as fertilizer (p. 257). C. The trade of soya
and of its by-products (p. 363): Production of soybeans in
the principal countries, economic importance of soybean
cultivation in the USA, soybean trade/commerce including
tables of the major importers and exporters, and amounts
traded annually in 1931-1934, price of soybeans, cost of
production.
List by region and country of people and organizations
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that responded to a questionnaire sent by IIA (p. 273-76).
Bibliography of main publications consulted, listed by region
and country of publication.
Reunion (Ile de la Réunion): “The soybean (Le Soja)
is only cultivated as an experimental crop, on a few square
meters at the agronomic station” (p. 148).
Fiji (Iles Fidji): Soybean cultivation is not yet practiced
in this colony; however soybean seeds are currently being
imported in order to conduct a trial.
New Caledonia: In 1928 soybean cultivation was
introduced to New Caledonia.
Note 2. This is the earliest document seen (Dec. 2007)
concerning soybeans in Bhutan, Costa Rica, Dominican
Republic, El Salvador, Guatemala, Israel, Jamaica,
Madagascar, Morocco, New Caledonia, Palestine, Peru, or
Réunion, or the cultivation of soybeans in Bhutan, Costa
Rica, Dominican Republic, El Salvador, Guatemala, Israel,
Jamaica, Madagascar, Mexico, the Middle East. Morocco,
New Caledonia, Palestine, Peru, or Réunion. It is also the
earliest document seen (Dec. 2007) concerning soybeans
in connection with (but not yet in) Cyprus; it is stated that
soybeans are not grown on the island of Cyprus. Soybean
cultivation is not practiced in the Italian colonies of Eritrea
(Erythrée, now part of Ethiopia) or Cyrenaica (Cyrénaïque,
now part of Libya).
Note 3. This document contains the earliest date seen
for soybeans in Bhutan, New Caledonia, or Réunion, or the
cultivation of soybeans in New Caledonia (1928), or Bhutan
or Réunion (1936) (One of two documents).
Note 4. This is the earliest French-language document
seen (Sept. 2011) that mentions tempeh, which it calls
“tempe” (p. 168). It notes that, in general, the indigenous
people of the Netherlands Indies use soybeans mainly to
make tempe, a product which, throughout central and eastern
Java, takes the place reserved for ontjom in western Java.
Tempeh is found in two forms: either in large ﬂat cakes
which are cut at the time of sale into small square morsels,
or wrapped in folded banana leaves. A detailed description of
the preparation of each of these two types of tempeh is given
as well as another type of tempe, called tempemori, which is
made with soybeans and coconut presscake.
Soybean cultivation is not known to be practiced in the
following countries or colonies: Antigua, Barbados, British
Honduras (renamed Belize in about 1975), Trinidad and
Tobago.
Note 5. The name “Georges Ray” is mentioned in this
book on an unnumbered page. Address: Rome, Italy.
1569. Japan-Manchoukuo Year Book. 1936. Tokyo, Japan:
Japan-Manchoukuo Year Book Co. xii + 1258 p. Index. 26
cm. Third annual issue. [Eng]
• Summary: Each year book is divided into two main parts:
Japan, and Manchoukuo. On the title page, just below the
title but in small letters we read: “Cyclopedia of General

Information on the Empires of Japan and Manchoukuo.
Appendices: Who’s Who Business Directory.” Below that is
a small map showing the Japanese empire, circled, as part of
East Asia–under which is printed: “Neither is Understandable
Without the Other.” Below that are listed the cities and
names of 18 agents worldwide. This book was published in
late-December 1935.
In the Japan and Manchoukuo parts of the book, soya
beans are most widely discussed in the respective chapters
on Agriculture. In each case, information given the previous
year is updated one year.
Page 359: A large table gives the yield of rice and other
cereals in koku per tan from 1904-08 to 1933. For soya beans
the yield in 1933 was 0.86.
Page 364: Table 29 shows production of “Beans,
potatoes and sweet potatoes” in hectolitres from 1929 to
1933. 1.80391 hectolitres = 1 koku = 5.11902 dry bushels
(USA). For soya beans:
4.789 million hectoliters in 1929
5.473 million hectoliters in 1930
4.481 million hectoliters in 1931.
4.352 million hectoliters in 1932.
5.053 million hectoliters in 1933.
Page 767: A large table shows “Crop output” (metric
tons) in Manchoukuo yearly from 1922 to 1935* (* =
estimate). For soya beans:
3.088 million metric tons in 1922
3.262 million metric tons in 1923
3.448 million metric tons in 1924
4.174 million metric tons in 1925
4.776 million metric tons in 1926
4.817 million metric tons in 1927
4.834 million metric tons in 1928
4.849 million metric tons in 1929
5.298 million metric tons in 1930
5.227 million metric tons in 1931
4.268 million metric tons in 1932
5.205 million metric tons in 1933
3.500 million metric tons in 1934
3.995 million metric tons in 1935
The other principal crops shown in the table are other
beans, kaoliang, millet, maize, wheat, rice, and other crops
(incl. groundnuts).
Page 788: A large table gives a crop forecast for 1935.
Production of soya beans is expected to increase 17%.
On p. 788-89 is a long section of text on “Soya beans”
identical to that in the 1935 Year Book. Soybean production
in Manchoukuo in 1933 was 4.601 million metric tons on
3.747 million hectares.
Page 717: Export of soya beans in 1932 was 42.536
million piculs [1 picul = 133.33 lb weight Avdp] worth
144.304 million Hk. Tl. [Haikwan taels]. Export of soya
beans in 1933 was 39.111 million piculs worth 169.095 My
[Million yen? / Manchoukuo yen?].
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A large table (p. 717) shows “Staple exports as classiﬁed
by destinations in 1932 (in piculs). Soya beans were exported
to the following countries–in descending order of amount
exported:
Germany 10.474 million piculs
Soviet Russia 7.520 million piculs
China 7.246 million piculs
Egypt 6.997 million piculs
Japan 5.568 million piculs
Great Britain 1.348 million piculs
Chosen [Korea] 0.905 million piculs.
Netherlands India [today’s Indonesia] 0.849 million
piculs
Netherlands 0.369 million piculs
Hongkong 0.355 million piculs
Denmark 0.340 million piculs
Italy 0.212 million piculs
Belgium 0.145 million piculs
Central America 0.125 million piculs
France 0.030 million piculs
Straits Settlements 0.022 million piculs
Philippines 0.0088 million piculs
Norway 0.0082 million piculs
British India 0.0028 million piculs
Sweden 0.0024 million piculs
United States 0.0012 million piculs
Siam [today’s Thailand] 0.00028 million piculs.
Other major export crops were kaoliang, maize, millet,
groundnuts, wheat and buckwheat.
Page 714 is all about “Soya beans” which are the most
important staple product of the country and has been grown
for many years before the opening of Newchwang while
some had been exported to the ports of South China. At
the time of the Russo-Japanese war (1904-05) the Japanese
became aware of the value of the bean, especially of the bean
cake for use as fertilizer, but the article did not enter upon its
career as an important factor in international trade until 1910
when the Mitsui Bussan Co. made a trial shipment of 100
tons to England. Since then, mainly through the continued
experiments of the Central Laboratory, maintained in Dairen
by the S.M.R. [South Manchuria Railway], many new
uses, have been found for soya bean until today the articles
manufactured either wholly or partially from beans, bean
oil and bean cake include more than thirty items, among
which the following may be mentioned: soy [sauce], sauces,
soups, condensed milk, casein, cheese, salad oil, crackers,
macaroni, ﬂour [probably roasted], confectionary, glycerine,
explosives, enamels, varnishes butter and lard substitutes,
edible oils, salad oils, water-proof material, linoleum; paints,
soap, celluloid, rubber substitutes, printing-ink, lighting and
lubricating oils, etc. Bean cake is also used extensively for
fodder and as fertilizer.
“The S.M.R. Agricultural Experiment Station at
Kunchuling [Kungchuling] and elsewhere have through

continuous experiments and distribution of superior seeds
to Manchurian farmers increased the crops by 10 to 20
percent ‘while the oil content of such improved beans
have been increased by more than ten percent. The use
of these improvements is being advocated by means of
poster campaigns and other forms of propaganda, while
demonstrations are being carried out to instruct the farmers
in new methods. At the same time a new industry of
manufacturing beans into oil and cakes has sprung up, the
modern methods rapidly replacing the old-fashioned presses.
“Soya bean output in 1934 is as follows:
A large table (p. 718) titled “Output of soya bean” [in
Manchoukuo, according to districts] is divided into South
and North Manchuria. It shows the following for each district
in 1934: Cultivated area (hectares). Output per hectare (kgs.).
Output in 1934 (metric tons). Actual output in 1933 (metric
tons). Increase or decrease (metric tons). Rate of increase
(1933 = 100).
1570. Mumford, H.W. 1936. A year’s research at Illinois.
Illinois Agricultural Experiment Station, Annual Report
48:1-331. For the year ended June 30, 1935.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crop investigations: Soybean
hay and seed yields sensitive to soil fertility (p. 27-29;
Two bar charts show the dramatic effects of soil treatments
on yields. Seed yields are highest when the soil is treated
with R = residues, L = limestone, and P = rock phosphate.
Soybeans are more acid-tolerant than most of the widely
grown legumes. Nitrogen is usually deﬁcient in acid soils).
Soybean acreage sets new record in crop adjustments (p.
40-41; In 1934, for the ﬁrst time in history a single legume
occupied more than a million acres of farm land in Illinois;
soybeans occupied only 1,000 acres in 1914 in Illinois. The
10 varieties with the highest seed yields (in bushels per
acre) at Urbana in 1934 were: Type 117, 38.1. Manchuria
13-177, 36.4. Mansoy, 36.3. Scioto, 34.9. A.K. 125, 33.9.
04002-B, 33.4. Illini, 33.2. Macoupin, 32.7. A.K. 146,
32.0. Manchu, 31.5). Work for better soybean varieties is
continued (p. 41-43). Susceptibility to nodulation inherited
characteristic (p. 43-44; “The Peking soybean variety shows
scanty nodulation, whereas Illini is abundantly nodulated”).
Quality of inoculant outweighs its ease of application [in
affecting yields] (p. 44; Those “recommended for use with
water were superior to those designed to be used dry”).
Experiments keeping pace with interest in new crops (p.
69-72; “Investigations on the use of soybean oil for paint
purposes have been continued with satisfactory results”).
Livestock investigations: Home-grown proteins being
brought into wider use (p. 78-79; “Discovery that soybean
oil meal and animal tankage can be used successfully in
fattening cattle has made considerable in the protein buying
habits of Illinois farmers. Formerly all standard protein
concentrates used for balancing beef-cattle rations were
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produced mainly outside the corn belt”). Tankage proves
satisfactory supplement for steers (p. 81-83; Ordinary steamrendered tankage is less palatable and less digestible that dryrendered tankage, or meat scrap. Rendering is the process
that converts waste animal tissue into stable, value-added
materials, including fats such as lard and tallow). Lespedeza
hay equals alfalfa for feeding steers (p. 83-86; In this test,
soybean hay was slightly inferior to alfalfa- or lespedeza
hay). Soybeans found richer in certain vitamins than corn
(p. 90-91; vitamins A, B, and G were tested). Supplemented
[corn] silage equal to soybean hay for sheep (p. 118-20).
Soybean meals are compared further for chick feeding (p.
128-30).
Entomology investigations: Prompt control halts
insect threat to soybean crop (p. 159-60; Cutworms and
armyworms caused heavy damage, but were controlled by
poisoned bait).
Agricultural economics investigations: Accounting
studies show ways to reduce farm costs (p. 200-02; net
proﬁt per acre in 1932, 1933, and 1934 is given for soybeans
{harvested with a combine}, soybeans {threshed}, and
soybean hay. Farmers lost money on all three in 1932
and 1933, but made a proﬁt on all 3 in 1934). Demand is
one of the factors affecting [soy] bean prices (p. 218-19;
“Production of soybeans in Illinois and also in the United
States in 1934 was the highest on record, owing largely to
the AAA {Agricultural Adjustment Act of 1933, which paid
farmers to reduce crop acreage} programs and to the severity
of chinch bug damage”).
Home economics investigations: Best varieties of
soybeans for food being located (p. 298-300; There “is a
rapidly expanding list of manufactured food products made
of or containing soybeans,–that is, soybean ﬂour, oil, and
milk.” About 35 “varieties of soybeans which are known
as vegetable types have been used and compared with the
so-called commercial types.” “The beans while immature
all had a vivid green color which makes them a very
promising fresh vegetable.” Some varieties, such as Illini,
are very acceptable as a garden vegetable in both the green
and mature states. Freedom from shattering in the ﬁeld is
probably directly connected with difﬁculty of shelling the
beans in the green state). Address: Dean and Director of the
Station, Urbana, Illinois.
1571. North, James L. 1936. Introductory chapter. In:
G.D. Gray. 1936. All About the Soya Bean: In Agriculture,
Industry and Commerce. London: John Bale, Sons &
Danielsson Ltd. 144 p. See p. 1-9.
• Summary: This is the story of early attempts by Dr. North
and others to grow soybeans in England. “In 1913 chance put
in my hands thirteen small seeds of a variety of soya bean
said to have come from North China in 1910 and to have
ripened pods in Germany for two successive years. Sown by
me the following May the plants grew to a height of 1½ feet

and ripened seed in October. This took place at the Gardens
of the Royal Botanic Society, of which I was then Curator. I
was aware that of the many attempts to grow soya which had
taken place in this country, all had failed, also that no others
were being attempted, since it was the considered opinion
of the Ministry of Agriculture and the Royal Agricultural
Society that the soya bean was quite unsuited for growth
here, as it required heat that would ripen maize.
“The podded beans were brought to the notice of
Professor Bottomley, of King’s College, and Professor
Greenish, of the Pharmaceutical Society, and both considered
the matter to be important. They pointed out that this
country possessed no oil plant and was importing soya from
Manchuria to the extent of half a million tons per annum...
They advised me to increase my stock as rapidly as I could.
“The result of the ﬁrst year’s crop was four hundred
seeds from the original thirteen seeds; the second year four
thousand and the third twelve thousand. In 1917 it became
a question of ﬁnding space to grow them and it was decided
to have part grown by a ﬁrm of market growers at Uxbridge,
Middlesex and the rest on a farm at Manningtree, Essex,
belonging to Mr. C.P. Ogilvie. Both were failures.” The ﬁrst
crop failed because the land had been too heavily manured
and the seeds were sown too far apart. The second crop,
sown in the middle of a ﬁeld of wheat, had been eaten by
rabbits. Rabbits are still a major pest for soya beans.
Since little was known about the soya bean, Mr. North
tried to gain experience by sending seeds to the Chelsea
Botanic Gardens, the Horticultural Society at Wisley, the
Cambridge Botanic Gardens, Messrs. Sutton and Sons,
Reading, and to a friend in Hampshire. But the reports
received were not encouraging. “That same year I got in
touch with the United States Department of Agriculture at
Washington [DC], I received from it not only soya bulletins
and seeds of a number of American soya varieties for trial in
England, but the promise of further assistance. I owe a very
great debt of gratitude to that department and to Dr. W.J.
Morse, its agronomist and soybean expert, the man who,
more than any other, has made the United States the soya
bean centre of the world and now a growing competitor with
Manchuria as world exporter.
“The results of 1917 were better than those of the
previous year and in 1918 I had sufﬁcient seed of my one
variety to plant half an acre on land lent by Mr. Clark at
Virginia Water. These were sown in company with 12
American varieties, half being inoculated with a nodule
culture supplied by Professor Bottomley.”
Following some poor years, 1921, a drought year, was
the best year to date. “Accounts of my success appeared
in the Press and I wrote an article which came out in the
Illustrated London News in October. As a result many
applications for seed reached me and I sent samples to over
one hundred places, among others to Professor Southworth
of Manitoba College, Winnipeg [Canada]. He found my
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variety better than anything he had had there, both for fodder
and seed, but not early enough in seasons with early frost. In
return he sent me seed of a brown variety ‘Manitoba Brown,’
a selection from a well-known American variety ‘Ogemaw.’”
1922 was a wet year and at his plot and not one person
to whom North had sent seed reported success. On his own
plot at Chiswick, where he had twenty varieties under test,
only one, “Manitoba Brown,” succeeded.
“In 1923 appeared Messrs. Piper and Morse’s
encyclopædic work, ‘The Soybean,’ in America; it solved
a good many of my problems and I determined to follow
American practice in future. From it I learned that two-thirds
of the American crop was consumed as fodder upon the
farm; that every variety had a ﬁxed time ranging from 80 to
160 days for maturing; that in industry the chief value of the
bean rested upon its oil content; and that the plant possessed
what is now called ‘local limitations,’ meaning that a variety
that grew well in one place could not be depended upon at
another and that in American agricultural practice it was
usual to test two or more varieties before growing it as a
crop. This last was particularly interesting to me because it
explained the erratic behaviour of some of my varieties when
sent to other places.
“Convinced by the failure of my 1922 trials that soya
was not yet ready to put forward as a crop plant, I extended
my search to new sorts and with the help of friends abroad
obtained many varieties from China, Manchuria, Japan,
South Africa and India.” North then began to specialize in
short season varieties. “My friend Dr. Morse approved the
plan and from then onward sent me only varieties which in
America took less than one hundred days to mature... Using
Manitoba Brown Soya as a standard I was able to select
several varieties as early or even earlier than it.” In 1930
Messrs. Sutton and Sons of Reading [seedsmen] decided to
put the variety Brown C in their catalogue.
“In 1931, Mr. A.F. Secrett, a Twickenham market
grower, offered the use of a piece of land at Brentford,
Middlesex; it enabled me to grow on a larger scale than
had been possible previously. In September the same year
a photograph of the crop appeared in the Evening News.
By chance it was seen by Sir John Davis, a Director of the
Ford Motor Co. and manger of the Ford Estate at Boreham,
Essex, who at the request of Henry Ford had tried to grow
soya with American seed and had failed. At his request I
agreed to supply acclimatized seed and to superintend its
growing. All my four varieties of soya were used and under
ﬁeld conditions the crop was a success. From 2 acres the
ﬁrst year it was increased to 12 acres in 1934 and to 20 in
1935, the last two crops being grown without assistance. The
Boreham trials were visited by farmers from every part of the
United Kingdom and visitors from America pronounced the
crops to be as good as any grown in that country. The seed
was distributed in 1935 and that year saw it being grown in
quantity in some hundreds of places throughout the British

Isles.”
A photo facing page 1 shows Mr. J.L. North standing in
a ﬁeld with soya bean plants which he has grown. Address:
60, Grove Park Terrace, Chiswick, London, W.4, Engalnd.
Late curator, Royal Botanic Gardens, Regent’s Park, London.
1572. Rouest, Leon; Guerpel, Henry de. 1936. Le soja
français et ses applications agricoles et industrielles [The
French soybean: Its agricultural and industrial applications].
Chateauroux, France: G. Langlois. xxiii + 99 p. 28 cm. [42
ref. Fre]
• Summary: Contents: Preface, by L Brétignière (Prof. at
Grignon, Member of the Academy of Agriculture). Preface
to the ﬁrst edition, by Louis Forest (1921). Introduction to
this new edition: Soviet Russia and the soybean (le Soja;
includes the story of Rouest’s stay in the Northern Caucasus,
Russia, from 1930 to 1933), Germany and Poland take up
the soya question, the canons [guns] of Germany versus
the Manchurian soybean, a secret contract to provide the
weapons of war, organization of a Polish bank in Manchuria,
Germany cultivates soybeans in Romania and Bulgaria
in preparation for the war, France and the cultivation of
soybeans.
1. What is soja? 2. History of the propagation of soja:
Introduction of the soybean into France and Europe, the
soybean is cultivated in central Europe, in Austria, in 1875,
in France the soybean is the object of numerous trials from
1876 to 1881, its cultivation worldwide, the study and
acclimatization of soya become generalized.
3. Botanical characters of the soybean: And the varieties
of soybeans. 4. Chinese varieties: The soybean in China, the
production of soya in China in 1916 and 1917, production
of soya in the Far East during the year 1928, exportation of
soya from the Far East to Europe.
5. Japanese varieties: The soybean in Japan, varieties
of soya from Indochina and from other Asian countries. 6.
The soybean in America: American varieties, cultivation
of soybeans in Ohio, selection of soya using pure lines in
Connecticut.
7. The soybean in Europe: Italy, Russia, France,
French climatic zones for the cultivation of Soja hispida,
the Atlantic zone, the continental zone, the Mediterranean
zone and climate, can the soybean be cultivated in all the
French climates including those in the north, northeast,
and northwest, speedy production of soybeans in view of
agricultural production and of the creation of early varieties
for the regions in north and northeast France.
8. Instruction for growing soja in France. 9. Soja
in Manchuria. 10. Soja seeds. 11. Selection of soja. 12.
Varieties of soja. 13. Different ways of planting soya seeds.
14. Soy yield. 15. Nitrogen ﬁxation in soya seeds. 16. Tilling
and preparing the earth. 17. Soja fodder. 18. Soja, striking
and improving. 19. Harvesting soja grain. 20. Soja oil. 21.
Soja oil-cake for animal feeding. 22. Vegetable milk, soja
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milk and industrial casein.
23. Soja in human food: Soy ﬂour and its applications,
soy bread with wheat, nutritional composition of soja
compared to dry legumes, soy viewed as a dry legume
to replace meat, comparative production of nutritive
elements among the various legumes used for human food,
comparative value in calories of the usual foods and of soja,
preparation of soy soups and meals in compressed tubes,
what varieties of soy can serve the special needs of human
nutrition, Sojenta, potatoes stuffed with soy, force meat balls
(boulettes) of rice and soy, bread of rice and soy, pudding
of soy and rice, soy sprouts and their food value, fresh soy
sprouts in a salad, soy sprouts with vegetables, soy preserves
and confections, soy chocolate, soy coffee, soybeans
conserved in containers, soy with smoked ﬁsh, soup with
soy vegetable meat, soymilk soup, omelet with smoked soy
vegetable ham, green soy sprouts, soy cake, soy force-meat
fritters.
24. The utilization of soja in the Far East: Vegetable
cheese (tofu), soy-based condiments, Japanese natto (2
types), Japanese miso, Chinese miso, soy sauce (soyou or
schoziou), making soy sauce in Kwantung, China, making
soy sauce in Japan, koji or molded rice.
25. The culture of soja in North Africa (Rouest has
varieties that would grow and yield well in the French
colonies of Tunisia, Algeria, and Morocco). 26. Opinions of
some authors on soja. Conclusions. Bibliography on soja.
A small photo on the “Dedication” page shows Léon
Rouest (born in Paris on 11 Nov. 1872).
Concerning soy in Russia (USSR) (p. 52-53): In Russia,
the soybean has been known for quite a long time, specially
in the Ukraine and Bessarabia, but it was never grown over
a large area, and was given a back seat (low priority) in
agriculture until after the revolution of 1917. It was not until
1926-27 that cultural trials were conducted on farms in the
state of Northern Caucasus (d’Etat du Caucase du Nord).
In the regions of Rostov-on-Don (Rostow-sur-Don; Rostovna-Donu), Eisk (near Krasnodar), Stavropol, Prim-Koumsk,
Yessentuki / Essentuki in the Kuban and Kuban River area
of the North Caucasus region of southern Russia, the yields
were 11 to 16 quintals.
In 1927 there were 600 ha planted to soybeans,
increasing to 17,000 in 1928, in the kolkhoz (collective)
farms or the sovkhoz (state owned) farms.
In 1929-1930 and until 1932-1933 there were very
laudable / praiseworthy efforts to propagate soybeans in
favorable regions, especially in the North Caucasus, but the
soils of this region, although they are very rich and well
suited to soybeans are also very rich in bad weeds and the
results obtained up to the present do not seem favorable. As
I said earlier, the soybean is a technical plant of the intensive
cultivation type. It is very well suited to the soil and climate
of Russia, but it is less well suited to the indolent character of
people who are accustomed to cultivating only small parcels

and who are suddenly, through collectivization, thrown into
cultivating immense ﬁelds. In spite of the remarkable efforts
at mechanization, the peasants who submit to collectivization
and who do not yet understand it very well, the cultivation of
soybeans does not assume the importance hoped for (p. 52).
Note: This is Rouest’s ﬁrst book about soy since 1930.
Address: France.
1573. Shen, Tze-Hui; Sun, Wei. 1936. [The preparation
of emulsion paints from soybean casein]. Chiao-Tung
University Research Institute, Annual Report of the Bureau
of Chemistry 3:52-62. (Chem. Abst. 31:3303). *
• Summary: “The use of soybean casein as a substitute
for milk casein in the manufacture of emulsion paints was
investigated... Compared to milk casein, soybean casein
forms emulsions very easily without adding additional
emulsifying agent. The paint prepared from it is more
resistant to heat than that from milk casein and is equally
waterproof and noninﬂammable. However the paint from
soybean casein is not as white as that from milk casein and is
less adhesive. Soybean-casein emulsion is more alkali than
milk-casein emulsion because more ammonium hydroxide
(NH4OH) is required to dissolve soybean casein.”
1574. New York Times. 1937. Soy bean in debut as major
product: Versatile little legume now a $30,000,000 farm item
indispensable to industry. Vital to auto makers. Its oil almost
standard in paints–it is also gaining as food ingredient. Jan.
3. Section 3. p. 8.
• Summary: “Until 1921 the chief product of the soy bean–
soy bean oil–was utilized mostly in lard compounds and to
a lesser extent in paints and varnishes. Lard compounders
consumed about 1,500,000 pounds of soy bean oil in 1914;
by 1920 the total had multiplied more than 20 times to
30,000,000 pounds.
“Today automobiles, refrigerators, &c., acquired
their fast color qualities solely by the use of soy bean oil
compound. More than 10,000,000 pounds of soy bean
oil were used last year in the manufacture of paints and
varnishes in the United States...
“The other product of soy beans–soy bean cake–plays a
major role in the all important industry of plastics... Switch
buttons, light switches, distributor caps and containers,
ignition system parts, dashboard panels, silent timing gears,
window panels, battery covers, horn buttons, gear shift
knobs, &c., are some of the multiple uses. One leading
automobile manufacturer [Ford Motor Co.] has recently
constructed a $5,000,000 soy bean processing plant.”
1575. Kraybill, Henry R. Assignor to Purdue Research
Foundation. 1937. Process of converting soy-bean oil, and
of obtaining lecithin. U.S. Patent 2,069,187. Jan. 26. 2 p.
Application ﬁled 22 Dec. 1932.
• Summary: “It is the object of my invention to obtain
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a ‘non-break’ soy-bean oil from the commercial ‘break’
soy-bean oil; and at the same time to obtain phosphatides,
including lecithin in a somewhat crude form, as a by-product.
“For many purposes, especially for the manufacture of
paints and varnishes, a ‘non-break’ soy-bean oil is desired.
A ‘non-break’ soy-bean oil is one which when heated to
a temperature of approximately 315º C. shows little or
no precipitate and becomes lighter in color, and desirably
bleaches to a colorless or very pale yellow oil. A ‘break’ oil
is one which when heated to such temperature of 315º C.
develops a dark color and a dark-colored precipitate.”
Crude, unreﬁned soya oil is a rich source of natural
phosphatides. Light colored, precipitate soya oil can be
obtained by extracting commercial soya oil with 95% alcohol
or emulsifying it with water. These two methods of treatment
result in the removal of the crude phosphatides which
ordinarily darken soya oil and give a dark precipitate when
the oil is heated to 315ºC.
Commercial soya oil is typically pressed from soybeans
at temperatures usually higher than 100ºC to obtain a high
yield. However, such oil obtained at high temperatures,
is unstable for use. A light clear oil is desirable when
making paints and varnishes. Also the phosphatides which
are removed from crude soybean oil contain lecithin, a
valuable constituent which is increasingly used by food
manufacturers.
Using the alcohol method, crude soya oil is reﬂuxed
with 95% alcohol, preferably ethyl alcohol, for an hour.
Then the mixture is held over night at typical refrigerator
temperature, resulting in the separation of the oil and
alcohol fractions. The alcohol fraction, which contains the
phosphatides, rises to the surface and is drawn / siphoned
off. Repeated extractions give increasingly lighter colored oil
which is also increasingly more stable when heated to 315ºC.
The emulsiﬁcation process is likewise described; the two
fractions are separated using ﬁltration or a centrifuge at high
speeds (30,000 to 35,000 r.p.m.).
These processes lower the phosphatide content of the
crude soya oil from a lecithin equivalent of between 0.9 to
1.5% to between 0.1 to 0.5%.
The crude phosphatides which are separated from the oil
contain 30-40% lecithin–a high commercial rating.
Note: Soy is mentioned 47 times in this patent in the
forms “soy-bean oil” and “soy beans.” Address: La Fayette,
Indiana.
1576. Nevin, James V. 1937. Method of making plywood.
U.S. Patent 2,068,759. Jan. 26. 3 p. Application ﬁled 12 Aug.
1935. [1 ref]
• Summary: Ingredients include vegetable protein (such
as soya bean ﬂour) and soya bean oil. Address: Aberdeen,
Washington.
1577. Aikman, Duncan. 1937. The magic bean. Nature’s Path

(New York City). Jan. p. 9, 21.
• Summary: This is a reprint of an article by the author
published under the title “China’s sacred bean lends us its
magic” in the New York Times Magazine (1 Nov. 1936, p. 7,
20).
1578. Heberer, A.J. 1937. Some uses of soybean oil in paints
and varnishes. Oil and Soap 14(1):15-16. Jan.
• Summary: Soya oil has been used in the paint industry for
about 40 years. The ﬁrst Soya beans were brought to this
country in 1804 and the ﬁrst plantation was made in North
Carolina. The value of soybeans was not appreciated until
about 1908 when due to the scarcity of cotton seed, the
soap and glycerin manufacturers turned their attention to its
possibilities. About this time the linseed oil market ﬂuctuated
from 75 cents to $1.00 per gallon, compared to 40 and 50
cents between 1900 and 1907. The increased price of linseed
led the paint chemists to investigate the oil as a possible
substitute for linseed for the ﬁrst time. There were many
conﬂicting facts regarding the oil in the early investigation.
This is not unusual since there are no less than 20 varieties.
Manchurian oil was primarily used during the early
years of volume consumption of Soya oil and especially
during the World War. The ﬁrst domestic raw oils would
darken under heat and break badly when kettle bodied
for varnish. The break of the domestic oil, a dark orange
color, is in contrast to Manchurian oil which bleaches when
heated and shows either no break or only a very slight one.
Consequently, in the early days the varnish maker was quite
prejudiced against domestic oil.
Lead manganese and cobalt driers can be used with
Soya oil, preferably in the form of resinate or linoleate. Soya
oil has more properties which make it more valuable than
linseed. Pigments grind easily in the oil and it is particularly
well adapted for the grinding of oil colors.
Soya oil has found a deﬁnite place in the modiﬁcation
of synthetic resins in the past 2 decades. These resins,
principally of the Glycerol Pthalate and Phenol
Formaldehyde type, require certain proportions of oil as a
modifying agent to make them soluble in mineral thinners.
Address: The Glidden Co., Chicago, Illinois.
1579. Johnson, E.F. “Soybean.” 1937. Is the soybean overexploited? Grain & Feed Review 26(5):14-18. Jan.
• Summary: The author, a supporter of the soybean for 25
years, feels the potential for industrial uses of the soybean is
being exaggerated.
Contents: Introduction. Soybean ﬂour. Green vegetable
soybeans. Lecithin. Soybean oil. Soybean oil vs. linseed oil.
Soybean oil vs. cottonseed oil. Soybean oilmeal. Foreign
competition. Industrial use of soybean oilmeal: I.F. Laucks
and glue, The Glidden Company and paper sizing, ArcherDaniels- Midland Company and soybean ﬂakes used to build
a larger and ﬁrmer head on a glass of beer. Soybean oilmeal
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in semi-plastics (not much is used). Industrial exploitation
of cornstalks. Soybean crop and equipment increase (Four
major factors have contributed to the rapid rise in soybean
production: (1) Net return per acre for soybeans compared
with oats and other farm crops; (2) The peculiar resistance
of soybeans to drouth and insect damage, especially chinch
bugs; (3) The beneﬁts from growing the crop, both related to
crop rotation and soil fertility. And the government’s attempt
to control surpluses of other crops. Farmers have been
paid from $6 to $12 to grow soybeans instead. In response
to these, soybean “processing plants have sprung up like
mushrooms everywhere”).
Investments and crushing capacity. The soybean is
still a youngster. Misleading advertisements (by industrial
manufacturers). Processors not over-exploiting. Southern
soybean expansion.
A photo shows S.F. “Soybean” Johnson. Address:
Associated with Ralston Purina, St. Louis, Missouri.
Chairman, Statistical Committee, National Soybean
Processors Assoc.
1580. Revista de Agricultura (Cuba). 1937. La pequena
planta honorable [Little honorable plant]. 20(2):67-69. Feb.
[1 ref. Spa]
• Summary: This is a translation by Prof. Miquel A. Valdiva
of the Time magazine article of 12 Oct. 1936. Discusses the
value of the soybean crop to the United States, the increasing
acreage planted in soybeans, their uses as food, and in the
factory, and the utilization of the beans in the Ford Motor
Co. plant. Address: Chicago, Illinois, USA.
1581. Hart, Scott. 1937. The Federal Diary: Wonderplant.
Washington Post. March 7. p. E4.
• Summary: In Morse’s ofﬁce at the USDA’s Bureau of
Plant Industry, the writer saw row upon row of soybean
products. Some were foods and others non-food industrial
products. “At his desk across from the exhibits Morse, sometime explorer-collector, soft voiced, puffs cigarettes and
says: ‘Yes, it was tough going out there in China, where the
soybean is more important than it looks...”
A large photo, with the caption “Soybean booster,”
shows W.J. Morse examining some soybeans on a table.
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
Address: USDA.
1582. Torri, A.J. 1937. Can country elevators process
soybeans? Grain Dealers’ Journal 78(5):190. March 10.
• Summary: Three systems for processing soybeans are
in common use in the USA: The generally used expeller
system, the hydraulic system, and the solvent system. The
latter is in use by some large processors and is “the subject
of extensive experiments by the Edison Institute at Dearborn,

Michigan, as a method suitable for development into small
processing plants located in communities where soybeans are
grown, and where the meal can be fed.”
Details of the Edison Institute’s research are given.
There is a brief discussion of industrial uses of soybeans,
such as the oil in paints. Address: Seatonville, Illinois.
1583. Kaufmann, H.P.; Baltes, J.; Bueter, H. 1937.
Studien auf dem Fettgebiet. XXXV. Dien-Synthesen auf
dem Fettgebiet. IV. Die Bestimmung der Dien-Zahl auf
jodometrischem Wege. Dien-Zahlen verschiedener Fette und
ihre Auswertung [Studies in the ﬁeld of fats. XXXV. Diene
synthesis in the ﬁeld of fats. IV. The determination of the
diene number by the iodometric method. Diene numbers of
different fats and their evaluation]. Berichte der Deutschen
Chemischen Gesellschaft 70B(5):903-07. March 12. [5 ref.
Ger]
• Summary: Note: Diene is pronounced DAI-een. Diene
refers to “an unsaturated hydrocarbon containing two
double bonds between carbon atoms.” Address: Institute
for Pharmacy and Chemical Technology, Univ. of Munster
in Westphalia (Institut fuer Pharmazie und chemische
Technologie der Universitaet Muenster in Westfalen).
1584. Lee, W.V. 1937. Film-forming oils. Oil and Colour
Trades Journal (London) 91(2004):833, 835, 837-40. March
12.
• Summary: This paper (read before the East Ham Oil and
Colour Students’ Association on Feb. 25, Mr. H.W. Keenan,
F.I.C. in the chair) concerns the formation of oils which
harden and solidify after a period of time.
“It is safe to say that the main impetus to the study of
this type of ﬁlm has been the great advances made in the
study and understanding of synthetic resins.”
One of the various oils discussed is “soya bean oil” (p.
839-40). An American journal states: “’Soya oil is not ideal
for use in paint because of poor drying qualities, but it does
possess excellent characteristics of permanent elasticity
and freedom from discoloration. It is seldom used alone–it
is either blended with oils of better drying qualities or as a
constituent of a synthetic resin vehicle. The freedom from
wrinkling, retention of colour make it highly desirable for
heat reactive resin formation.’”
The paper ends with a table concerning the use of oils in
the United States in the paint and allied industries in 1935.
Six oils are compared:
Production: (1) Linseed oil 146,000. (2) Tung 57,000.
(3) Soya bean 46,000.
Use in paint and varnish: (1) Linseed 115,000. (2) Tung
49,000. (3) Fish oils 14,500. (4) Perilla 14,000. (5) Soya
bean 6,500.
Linoleum: (1) Linseed 21,000. (2) Fish oils 7,000. (3)
Tung 5,200. (4) Perilla 4,800. (5) Soya bean 2,400.
Printing inks: (1) Linseed 7,000. (2) Tung 1,000. (6)
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Soya bean 26.
1585. Wernlund, Christian J. Assignor to E.I. du Pont de
Nemours & Company (Wilmington, Delaware). 1937.
Method of hardening proteins. U.S. Patent 2,073,666. March
16. 6 p. Application ﬁled 17 July 1935.
• Summary: Used for sizing or coating papers or wallpaper.
Formaldehyde is a protein-hardening agent. Address: Niagara
Falls, New York.
1586. Mundy, C.W.A. 1937. Perilla oil. Oil and Colour
Trades Journal (London) 91(2005):917-20. March 19. [24*
ref]
• Summary: Contents: Introduction. U.S. economics
and statistics. Botanical data (the two species are Perilla
acymoides and Perilla nankinensis (Linn.)). Oil content.
Countries of origin. Speciﬁcations. Composition, chemical
constitution, etc. Properties of perilla oil: Drying time, heat
treatment. Empire cultivation.
Imports of perilla oil, a drying oil, to the USA rose from
76,000 lb in 1913 to 72,000 lb in 1935. In 1934 and 1935
more perilla oil than soya oil was imported into the USA. For
4 out of the 6 years from 1931 to 1936 perilla oil was less
expensive in the USA than soya oil.
In the USA it is a common and economic practice to
heat treat mixtures of 2 parts perilla and 1 part soya bean oil;
the mixture appears to dry as rapidly as linseed oil.
Co-polymerization of 2 parts of perilla and 1 part of
soya bean oil yield an oil equal in drying properties to
a corresponding linseed stand oil. The ester interchange
occurring during the process is essential, since simple
mechanical mixtures of perilla stand oil and soya bean stand
oil do not exhibit the same drying properties.
1587. Banzon, Julian. 1937. Coconut oil. I. Pyrolysis.
Philippine Agriculturist 25(10):817-32. March. [17 ref]
• Summary: Germany has done much to develop the
chemistry of coal. Lately scientists have begun to develop to
develop industrial products from crop plants, “which have
the advantage over coal that they can be grown from year
to year. Chemicals from corn, oats, and “soybean are now
available on a commercial scale” (p. 817).
In a “Review of the literature,” Banzon cites three
papers which mention that soybeans can be used to produce
liquid fuels resembling petroleum.
The main purpose of this study is to determine the
behavior of coconut oil when subjected to simple heat
treatments such as prolonged heating [pyrolysis], distillation
without and with metal catalysts. Address: Dep. of
Agricultural Chemistry [Philippines].
1588. Bradley, I.C. 1937. The soy bean. In: Condensed
Proceedings of the Midwestern Conference on Agriculture,
Industry and Science. Dearborn, Michigan: Farm Chemurgic

Council. 125 p. See p. 71-75. Held 9-10 March 1937 at
Omaha, Nebraska.
• Summary: On the cover: “A Midwestern conference on
the problems of the industrial utilization of agricultural
products. Sponsored by: Omaha Chamber of Commerce.
Farm Chemurgic Council. The Chemurgic Foundation, Inc.”
File No. 76.
Page 23: “An Industry Grows: The elementary work
accomplished at this plant proved, by proper arrangement
and handling, that hydraulic presses and expeller type
presses were adaptable to processing of Soy Beans, and they
now have become general practice. Soy Bean Oil Meal was
made available for experimental feeding purposes, as well
as for farm feed practices. Soy Bean ﬂour was generously
distributed to create interest. One result of this early ﬂour
distribution was the use of domestic Soy Bean ﬂour for glue
purposes, in which ﬁeld it has now deﬁnitely made its mark.
“From this beginning sixteen years ago, there are now
about forty Soy Bean processing plants, twenty or more
concerns making Soy Bean food products, about ﬁfteen
mills making Soy Bean Flour, and ﬁfty factories turning out
various industrial products. Sixteen years ago, it was almost
impossible to collect enough Soy Beans from all sections of
the country to make a tank car of Soy Bean Oil; but in 1935,
44,000,000 bushels of Soy Beans were produced and about
25,000,000 bushels processed in United States, yielding
roughly 25,000,000 gallons of Soy Bean Oil and 60,000 tons
of Soy Bean Oil Meal.
“It is true there have been some artiﬁcial stimulants used
in the growth of this infant industry, which have contributed
to the rapidity of its progress. For instance, two or three of
the earliest processors in the ﬁeld and one of the largest stock
feed consumer organization in the United States, visualized
the possibilities of this high protein feed for their balanced
rations. They likewise saw the importance of assisting the
farmer to grow the protein that he would feed back to his
stock. With this picture before them, they agreed with the
farmer to underwrite the growing of 50,000 acres of Soy
Beans on the basis of a guaranteed minimum price, the
grower being privileged to sell at any additional price that
could be obtained.
“This practice [the Peoria Plan] followed for two or
three years and probably gave the growing of Soy Beans
its greatest impetus and at the same time gave Soy Bean
Oil Meal a position of respect both with the mixed feed
manufacturer and with the stock feed consumers. One of the
most satisfying things about it is that from that day onward
Soy Bean Oil Meal has gained in popularity and use every
year. Perhaps it has not made all the gains it deserves, but
it has made substantial gains in a ﬁeld of competitive high
protein feeds with long established uses and knowledge of
feeding practices.
“It seems rather important to stress the necessity of
determining how favorably the by-product, Soy Bean Oil
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Meal, would be received in the stock feed channels. It was a
limiting factor on expansion of the new crop, for the reason
that a little over 80% of the beans processed is represented
in Soy Bean Oil Meal. So you can readily understand there
must be volume consumption of Soy Bean Oil Meal to
permit volume production of Soy Beans. Last year, out of
600,000 tons of Soy Bean Oil Meal produced, so far as I
am able to determine, over 90% was taken up through the
stock feed channels. While multiple uses have been and will
continue to be found for Soy Beans, it is logical to assume
that consumption of Soy Bean Oil Meal through stock feed
channels and Soy Bean Oil through edible and industrial
uses will continue to be the governing factor for volume
production of Soy Beans for at least a good many years to
come, if not always.
“Cooperation Leads to Progress: It is ﬁtting to mention
at this time, that without doubt, the close, earnest, unselﬁsh
cooperation of agriculture, chemistry and industry in the
study and promotion of this new industry in the United
States is the paramount reason for the sturdy, well-rounded,
substantial development that has been notable in its
progress. It is greatly to be desired that this same harmony of
purpose, thought and action may not be disturbed by future
developments or detrimental inﬂuences.
“I believe it would be difﬁcult for any one of vision to
study the Soy Bean and not become enthusiastic about it,
perhaps even a little over-enthusiastic. It does seem to be the
‘Wonder Plant’ with wonderful possibilities. It is worthy of
every consideration. It has made good as far as it has gone.
It has consistently graded ‘A’ in its tests. It has innumerable
friends and very few enemies. But it is well to remember
it is still a youngster and subject to growing pains and still
needs guidance and direction, even more than over-ambitious
claims and praise.” Address: President, Allied Mills, Inc.,
Taylorville, Illinois.
1589. Food Industries. 1937. Keeping right on soy beans.
9(3):119. March.
• Summary: What is the best way to utilize soybeans in the
United States?–a very important question addressed by this
interesting editorial. “There is considerable danger that over
enthusiastic friends of the soy bean may attempt to develop
the new industry into directions that are unwise and may
retard its development. Properly exploited, the soy bean
should add to our national welfare; but improperly exploited
the soy bean may go into disfavor. It has not yet won its way
to the point where Americans will recognize its possible
misuse, despite the propaganda of the Farm Chemurgic
Council at Dearborn, Michigan.
“Oriental foods such as soy bean milk and cheese are not
very palatable, we are advised, and are more expensive than
cows’ milk and cheese. Until there is a shortage of cows’
milk it is unwise to create fears of new competition and the
consequent antagonism of the dairy crowd.

“Another possible weak spot lies in the marketing of
inferior tasting soy bean products, yet putting them over
by a sales talk on nutritive values. Any food that earns
a permanent place on the American dinner table does so
because it tastes good–not because it ought to be eaten.
“Again: emphasizing the value of soy beans as a food
for diabetics lays stress on one of its lesser values. To most
of us, diabetic foods seem like foods that have been deprived
of all pleasure and zest in eating. Butter, green vegetables
and poultry are good foods for diabetics, but a big sales drive
on that angle alone will not build volume business.
“And ﬁnally, it is a mistake to give the public the notion
that soya ﬂour and soy bean products are luxury foods by
demanding prices that are out of reach of the masses. Soy
beans are almost as cheap as corn and are usually cheaper
than wheat. Soya products belong in the grocery store–not
exclusively in the so-called health store.”
1590. New York Times. 1937. Sees soy bean as ‘wool’ source.
April 14. p. 29.
• Summary: “Dr. H.E. Barnard, research director for
the Farm Chemurgic Council, told the Mississippi Farm
Chemurgic Conference today that soy beans, which last year
attained the ranking of the American farmer’s fourth largest
cash crop, may become the source of an artiﬁcial wool.
Artiﬁcial wool, he said, was produced from milk casein as a
practical operation in Italy. The protein of soy beans is very
similar in composition to the casein of milk, he added.”
1591. Chubbuck, Dorothy. 1937. The many wonders of the
soy bean. Herald (Edison Inst., Dearborn, Michigan) 4(7):1,
3. April 30.
• Summary: Describes the work of the Ford Motor Co.
with soy beans. “Let us now see how the soy bean was ﬁrst
introduced to the Ford Motor Company and Greenﬁeld
Village. In the chemical plant in the Village, a group of
young men were experimenting with several different
vegetables–carrots, beets, cabbage, etc.–to discover which
of the vegetables was the most complete food. Among these
vegetables was the soy bean, which proved to be the most
promising. About 1928 Dr. Ruddiman started experimenting
with the soy bean; however, it was not until about 1930 that
the young men in the chemical plant began work on it.
“The number of acres planted with soy beans has
increased greatly. In 1917 about 50,000 acres were planted
in the United States; in 1935 over a million and a half acres
were sowed. Evidently people are beginning to realize the
value of the soy bean.” Michigan ranks seventh in amount of
soy beans grown...
“Soy beans even play a part in the production of Ford
cars. Every car that comes off the assembly line at the Rouge
Plant will require several pounds of soy bean plastics for
horn buttons, electrical apparatus, window frames, and
many other parts. The use of the soy bean in the factory
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draws closer together the link between agriculture and
manufacturing... Soy bean plastics are used not only in the
factory but also in the hospital for table tops and coverings
for either curved or ﬂat apparatus. Soy bean plastics give a
modern as well as a serviceable appearance to the hospital.”
Photos show: (1) The author interviewing “Dr. E.A.
Ruddiman, director of the food laboratory, concerning the
many uses of the soy bean. On the table are biscuits, wafﬂes,
cake, cheese, soy butter, sandwich spread, soy sprouts, milk,
and canned beans–all made from or containing soy bean
products.” (2) The author and Dr. Ruddiman in a laboratory
standing by distillation tubes; he is showing her how to
estimate the ingredients the ingredients of the soy bean using
these tubes. (3) The author looking into a microscope in
order to examine “some of the meal from which the protein
has been extracted.”
Note 1. This journal is “Published by Students of the
Edison Institute.” This article contains the earliest date seen
(1928) for the Ford Motor Company’s involvement with
soybeans.
Note 2. This is the 2nd earliest English-language
document seen (Jan. 2013) that contains the modern term
“soy sprouts.”
1592. Contemporary Manchuria. 1937. Bean oil industry in
Manchuria. 1(1):15-42. April.
• Summary: Contents: Methods of oil extraction: Wedge
system (round cake), screw system (round cake), hydraulic
system (round cake or plate cake; the plate cake system,
which is the most advanced method of pressure extraction,
is used only by Nisshin Oil Mills at Dairen and AngloChinese Trading Company {Kabalkin Oil Mills} at Harbin),
benzine-benzol system, alcohol system (recently developed
by Central Laboratory of the SMRC and now utilized by
the Manchuria Soya Bean Industry Company at Dairen).
Characteristics of the various extraction methods (merits and
demerits): The hydraulic system is gradually displacing the
screw system, the alcohol extraction system is the best and
it produces priceless lecithin as a by-product, most of the
soybean oil mills in Europe use the benzine system. Varieties
of bean cake: Round cake (6 types), plate cake, ﬂake cake
[soybean meal], reﬁned bean cake (Soyalex; extracted with
pure alcohol. Its use as a raw material for shoyu, miso,
candy, or noodles adds a high degree of nutritive value).
Utilization of soya beans (a chart on page 27 shows many
uses): Uses of soy beans, uses of bean cake (as fertilizer, for
manufacturing shoyu, for making bean ﬂour {kinako}, as
raw material for Ajinomoto, in making liquid paint {Solite as
invented by Mr. Yosei Suzuki and manufactured by the Solite
Company at Dairen}, as a raw material for various protein
products {including sizing for paper}), uses of bean oil
(food oil, lard substitute, butter substitute or margarine, paint
diluent, soap, glycerine and fatty acid, waterproof material
{Tantalus}, petroleum substitute, gum substitute and other),

lecithin. Factory construction expenses.
In the Far East, the solvent extraction system is used by
only 3 ﬁrms: (1) The Honen [Hohnen] Oil Manufacturing
Company with mills at Dairen (capacity 200 tons/day),
Naruo (200 tons), and Shimizu (610 tons); (2) the Nikka Oil
Manufacturing Company with its mills at Wakamatsu (200
tons); and (3) the Manchuria Soya Bean Industry Company
with its mills at Dairen (100 tons). The total capacity of
these 3 companies is 1,310 tons/day, of which Honen has
77%. Their combined annual production of Flake Cake
[soybean meal] is about 270,000 tons, which is negligible in
comparison with the total amount of round-cake production
in Manchuria.
The latest method of extracting oil from soya beans is
by the use of benzine or benzol as chemical solvents. The
Honen Oil Mills at Dairen is the only one which uses this
method at present.
Candies and noodles are already being manufactured
from soybean ﬂour. An experimental station of the
Department of Agriculture and Commerce has experimented
with the use of Flake Cake in the manufacture of shoyu and
obtained encouraging results in terms of cost and quality.
1593. Hall, W.L. 1937. Some analyses of commercial
soybeans. Lecture presented to Paint and Varnish Division,
American Chemical Society. 10 p. Mimeo. Held 12-15 April
1937. *
1594. Ladejinsky, W. 1937. Agriculture in Manchuria–
possibilities for expansion. Foreign Agriculture (USDA
Foreign Agricultural Service) 1(4):157-82. April. [12 ref]
• Summary: “Manchuria with its large undeveloped land
areas is one of the last of the pioneer agricultural countries in
the temperate zone. Development was retarded by the small
population and the restrictive immigration policy which
existed prior to 1900, but since that time the agricultural
area has expanded considerably. Soybeans have proved to
be especially adapted to Manchurian conditions and are the
most important commercial crop.”
In 1924, 112,055,000 bushels of soybeans were
produced. In 1930, the number rose to 196,944,000 bushels,
and dropped to 155,424,000 bushels in 1936. “During the
years 1924-31, the acreage under the crop almost doubled,
but since the latter year it has declined about 20%. Political
and economic factors were responsible for this development.
On the one hand, the Manchurian ‘incident’ of 1931 and
the political disturbances in the countryside led to the
curtailment of crop area in many districts; on the other hand,
the sharp fall in soybean prices, with its adverse effect upon
the generally meager farm income, caused many farmers
to abandon the land for more remunerative occupations in
the building trades and railway construction projects, where
labor was in considerable demand.
“Soybeans are produced both in South and in North
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Manchuria. The principal producing districts of South
Manchuria are to be found along the Liao River; in North
Manchuria, on the fertile plains along the Sungari River.
Until very recently soybean production was considerably
larger in the South, but with the expansion of agriculture
in the North, the relative importance of the two sections is
being changed. Thus, in 1936, North Manchuria accounted
for 47% of the total output.”
Soybeans are “divided into three groups according to
their color: yellow, green, and black. The ﬁrst two are used
almost entirely for extracting oil, while the black soybeans
are used more as feed for domestic animals and fertilizer and
for human consumption.” During the last decade, the annual
share of the soybean and its derivative products in the total
export trade of Manchuria averaged 53%. Address: Asst.
Agricultural Economist, Bureau of Agricultural Economics.
1595. South Manchuria Railway Co. 1937. Bean oil industry
in Manchuria. South Manchuria Railway Co., English
Section. 37 p. April. 29 cm. See also original 1936 edition
with same author and title. [Eng]
• Summary: Contents: I. Methods of bean oil extraction:
Wedge system (round cake; the most primitive and small
scale but still extensively used in remote interior districts),
screw system (round cake; the most widely used method
in Manchuria), hydraulic system (round or plate; the latter
allows application of much greater pressure. Used only by
the Nisshin Oil Mills at Dairen [capacity 150 tons/day of
soybeans] and the Anglo-Chinese Trading Co. [Kabalkin
Oil Mills] at Harbin, capacity 220 tons/day), benzine-benzol
system (only used by Honen [Hohnen] Oil Mills at Dairen),
alcohol system (a new process discovered by the Central
Laboratory of the South Manchuria Railway Co. and now
used by the Manchuria Soya Bean Industry Company at
Dairen).
II. Characteristics of various extraction methods: 1.
Comparison of wedge, screw, and hydraulic systems. 2.
Comparison of round cake (hydraulic), plate cake, benzine
extraction, and alcohol extraction systems: Constituent
elements of bean cakes, merits and demerits of each type.
Alcohol is considered the best. It gives the best quality oil
and meal, and is the only system that “produces priceless
lecithin as a by-product. The only demerit of this system at
present is the high cost of production as compared with other
systems. This is due to the large amount of capital required
in the installation of machinery and plant and the necessity of
using expensive alcohol as solvent.” p. 5.
III. Varieties of bean cake. 1. Round cake: This is
the original Chinese bean cake, which comes in several
specialized forms: Fodder bean cake used as feed, “Pien
Ping” (untrimmed cake), “Kuang Ping” (junk wharf cake),
dried round cake (patented by the Dairen Soya Bean Industry
Research Inst.), crushed cake, miscellaneous cakes. 2. Plate
cake (rectangular). 3. Flake cake (from solvent extraction).

In East Asia only 3 companies and 5 mills use solvent
extraction. Daily capacity of these mills is as follows: Honen
[Hohnen] Oil Manufacturing Co.–Dairen 200 tons, Naruo
200 tons, Shimizu 610 tons. Nikka Oil Manufacturing Co.–
Wakamatsu 200 tons. Manchuria Soya Bean Industry Co.–
Dairen 100 tons. The total annual production of ﬂake cake
is about 270,000 tons and is negligible in comparison with
round cake production. 4. Reﬁned bean cake (“Soyalex”).
Resulting from alcohol extraction, it is considered to be the
best quality for use in foods (shoyu, miso, candy, noodles) or
feeds.
IV. Utilization of soya beans. 1. Uses of soya beans (a
chart shows many uses): Foodstuff, animal feed, reﬁned
oil, lecithin. 2. Uses of bean cake: Directly as fertilizer (it
contains nitrogen, phosphoric acid, and potassium, put is
being replaced by ammonia sulphate), and as or animal
feed. Processed for making foods such as shoyu, miso, bean
ﬂour (“kinako”). To make Ajinomoto, Solite liquid paint,
and various protein products such as paper sizing, celluloid
substitute, or medicine. 3. Uses of bean oil: “The bean oil
was used originally by the Chinese people for cooking,
lighting, and lubricating (carts) purposes and the demand was
limited within China. In less than 30 years, however, it began
to occupy an important place in the world market.” The chief
reasons are its relatively low cost and many potential uses for
foods (lard substitute, butter substitute) or industrial products
such as soap or paint, glycerine or fatty acids, waterproof
material, petroleum substitute, gum substitute, etc. 4.
Lecithin: Used for making leather, margarine, or restoratives.
The alcohol extraction process produces lecithin, vitamins,
and saponins as by-products. The yolk of an egg contains
7-10% lecithin. “The soyalex lecithin, obtained through the
alcohol extraction method, is the most excellent lecithin
produced through applied chemistry. It contains 3 to 10 times
more lecithin than egg yolk and is more economical for
general use.
V. Factory construction expenses: Machinery,
installation, and building for a plant that can process 100
tons of soya beans per 24 hours. Screw system round cake,
102,880 yen. Hydraulic system round cake, 111,856 yen.
Alcohol or benzine extraction, 719,365 yen.
Tables of statistics: Exports of soya beans, bean cake,
and bean oil from 1926-1935: A. From individual ports
(Dairen [by far the largest], Yingkou, Antung, Vladivostok,
total). B. To various countries (Japan, Europe, China,
USA, others, total). Value of exports in 1935 (M. yen; p.
36): Soya beans 130,053,055, beancakes 51,370,086, bean
oil 20,132,208. Soya bean crop area and production in
Manchoukuo, 1924-1935 based on statistics compiled by the
Manchoukuo Dept. of Industry.
On the last page is written, Dr. Roy H. Akagi, S.M.R.
Co., as if he were author.
Note: This is the earliest English-language document
seen (March 2002) that uses the word “beancakes” to refer to
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ground, defatted soybeans.

Agric. Exp. Station, Indiana.

1596. Astbury, W.T.; Chibnall, A.C. 1937. Perfectionnements
ayant trait à la fabrication de ﬁlaments, ﬁls, pellicules, ﬁlms
et autres produits en matières artiﬁcielles [Improvements
relating to the manufacture of ﬁlaments, threads, pellicules,
ﬁlms, and other products into artiﬁcial (man-made)
materials]. French Patent 827,474. May 11. [Fre]*
• Summary: Note: A pellicle is a thin skin or membrane.

1600. Carver, George Washington. 1937. What chemurgy
means to my people. In: Farm Chemurgic Council, ed.
1937. Proceedings of the Third Dearborn Conference of
Agriculture, Industry, and Science, Dearborn, Michigan:
FCC. 182 p. See p. 38-42.
• Summary: “Strange as it seems, less than a century ago the
soy bean was regarded as a sort of curiosity in many parts
of the United States. I can well remember as a boy* one of
our leading seed houses cataloging it in glowing colors and
selling small packages of seed (at a high price) as the wonder
coffee berry. What Chemurgy has done with this bean under
the direction of Mr. Ford is truly amazing, and the end is not
yet. More things will be made.
“About the same time the peanut’s chief value was to
feed hogs and to become a general nuisance by cluttering
up (with shells) the benches and surroundings at theaters,
baseball parks, etc. Now it is considered one of our major
crops.”
A nice photo (see next page) titled “Two Modern
Pioneers” shows Henry Ford and G.W. Carver shaking
hands, as they exchange greetings at the Third Dearborn
Conference on chemurgy, held in Dearborn, Michigan.
* Note 1. Carver was born in 1864 or 1865; the exact
date is unknown. He grew up in southwestern Missouri. So
his boyhood recollection was probably from about the 1870s,
shortly after the Civil War.
Note 2. This is the earliest document seen (Oct.
2017) with the word “chemurgy” in the title. Address: Dr.,
Tuskegee Inst., Tuskegee, Alabama.

1597. Flumerfelt, W.E. 1937. Soybeans, a link between
agriculture and industry. Grain & Feed Journals
Consolidated 78(10):428. May 26. Abstract of address before
Western Grain & Feed Dealers’ Association.
• Summary: “In 1921 enough soybeans were gotten together
in one location to squeeze out the ﬁrst tankcar of commercial
soybean oil at Chicago Heights, under supervision of Mr.
I.C. Bradley, now the president of the National Soybean
Processors Assoc.”
The methods of processing the beans are described.
Conclusion: “All must teach the farmer the value of soybean
oilmeal, and tell him that 80% of this soybean is meal, that
if he wants a high price for his soybean he must help make a
good market for the meal.”
1598. Bowden, A. 1937. Use of soybean meal for adhesive
purposes. Oil and Soap 14(5):114. May.
• Summary: “A paper presented at the Fall meeting of the
American Oil Chemists’ Society, at Chicago, October 8-9,
1936.”
Results of tests on the relative strength of treated and
untreated soybean meal are cited. “One of our soy-bean
processing companies is meeting good results by extracting
the protein from the residue left after extracting the oil. The
soy-bean protein is obtained by treating this residue with
0.2% causing soda solution and coagulating with 0.5%
sulphuric acid solution. This is termed the Alpha protein. The
untreated soya bean meal is termed Gamma.”
“The conclusions are that while the Alpha soya has
shown higher strength than the Gamma it is not quite good
enough to replace casein where it is necessary to have high
strengths.” Address: Henry Bosch Wall Paper Co., Chicago,
Illinois.
1599. Burkholder, C.L. 1937. Soybean ﬂour. Hoosier
Horticulture 19(5):70-71. May.
• Summary: “In 1936 soy ﬂour was used as a sticker for lead
arsenate in several of the Horticultural Department plots at
Lafayette and resulted in an increase in the amount of lead
arsenate per pound of fruit immediately following the last
cover spray and again at harvest as compared to lime and
lead or lime-lead and several other types of stickers. The
soybean ﬂour was used at the rate of three-fourths of a pound
to 100 gallons.” With good results. Address: Purdue Univ.

1601. Chatﬁeld, H.W. 1937. Heat treatment of varnish oils.
II. Paint Manufacture 7(5):144-45. May. *
1602. Crandell, John S. 1937. Possibilities of the
stabilization of earth roads with soy bean oil. University of
Illinois Engineering Experiment Station, Circular No. 30. p.
54-55. May. Also in Univ. of Illinois Bulletin, Vol. 34, No.
76. May 21, 1937. [1 ref]
• Summary: Papers presented at the Twenty-fourth Annual
Conference on Highway Engineering, held at the University
of Illinois, March 3-5, 1937.
“In 1936 a thesis on the stabilization of earth roads
was written by Fu Hua Chen, a Chinese graduate student,
at the University of Illinois. In his thesis, the various
bitumens and portland cement are appraised, and then soy
bean oil is investigated as a possible substitute for the other
materials. To my knowledge this is the ﬁrst time that such
an investigation has been made. Mr. Chen felt that if it were
successful soy bean oil would be of great value in China
where bitumens are costly and vegetable oils are cheap. He
therefore took special pains to try to arrive at some deﬁnite
conclusions as to its suitability.
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“In Illinois we are beginning a soy bean campaign,
and it will not be many years before we may have a surplus
of beans and, consequently, of oil. It will be of interest to
our farmers to know the results of the investigation at the
University of Illinois...
“Several Illinois soils were treated with oil, asphalt,
and tar. It was found in the laboratory that soy bean oil is
apparently as good a stabilizer as the other materials...
“The thesis is available at the University of Illinois
library, and therefore the tests run, their signiﬁcance, and
their outcome will not be reported here. It is sufﬁcient to say
that the results, judging from a laboratory standard, indicated
clearly that soy bean oil will bind the soil particles together,
will waterproof the surface of a soil road, and will resist
freezing and thawing tests as well as asphalts and tars.
“It should be noted that insects love soy bean oil, and
that it therefore must be poisoned before use. A three per cent
addition of coal tar creosote prevented ants and other such
creatures from eating the oil.” Address: Prof. of Highway
Engineering, Univ. of Illinois.
1603. Farm Chemurgic Council. ed. 1937. Proceedings of
the Third Dearborn Conference of Agriculture, Industry,
and Science. Dearborn, Michigan: FCC; New York: The
Chemical Foundation, Inc. 182. p. Held May 1937 at

Dearborn, Michigan. Also published as Farm Chemurgic
Council Journal, Vol. 1, No. 1. Sept. 17, 1937, by Farm
Chemurgic Council, Inc.
• Summary: Includes a report from the “Soy Bean
Committee” and a report on “Soy Bean Products submitted
to the Committee” which gives statistics regarding utilization
of the commercial soybeans and the production capacity of
processing plants. Address: Dearborn, Michigan; New York.
1604. Revista de Agricultura (Cuba). 1937. El frijol que se
ha hecho famoso [The bean that has become famous]. 20(45):30-36. April/May. [Spa]
• Summary: Describes the soybean, its history in the United
States, the advantages of planting it, its uses as oil and
vegetable milk, its use in industry, and prospects for the
future. Contains eight photos: (1) William Morse of the
USDA standing in front of many ﬂoor-to-ceiling shelves
ﬁlled with food products made from soybeans. (2) Green
vegetable soybeans in their opened pods. (3) Horse-drawn
carts with sacks of soybeans and silos ﬁlled with soybeans
in Manchuria. (4) William Morse pouring whole soybeans
into his left hand from a can held in his right hand. On a
nearby wooden box, apparently containing the same type of
soybeans, is written in Japanese (from right to left) “Hakka
mamé,” which means “peppermint soybeans.” (5) Two
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farmers in a ﬁeld of shocked soybeans. (6) A Korean girl
pounding soybeans in a tall wooden mortar. (7) A Chinese
courtyard ﬁlled with vats of fermenting soy sauce, each
covered with a conical braided bamboo lid. (8) Two farmers
wearing straw hats inspecting soybeans in a ﬁeld.
1605. Wiesehahn, G.A. 1937. Soybean phosphatides and
their uses: A review. Oil and Soap 14(5):119-22. May. [64
ref]
• Summary: “The term ‘lecithin,’ which is generally applied
to the phosphatides of the soybean, is convenient, but
from the scientiﬁc standpoint as misleading as are those of
‘stearin’ and ‘olein’ for the complex mixtures of glycerides
which they represent in the fat industries. Only a minor
proportion of the technical products sold as lecithin is in the
form of the choline esters of diglyceride phosphoric acids.”
“The industrial value of the phosphatides is based in
their structure which includes both lipophillic [lipophilic]
and hydrophillic [hydrophilic] groups. They are therefore not
water-repellent like oils but swell in water to form colloidal
solutions. They are able to reduce surface and interfacial
tensions and thus act as emulsifying and wetting agents.
However, the claim made occasionally in the literature that
soybean lecithin can take the place of egg yolk is in most
cases unjustiﬁed, for lecithin dispersions are quickly subject
to syneresis in acid or alkaline solution, contrary to the
phosphatide-protein complex of egg yolk.”
Note 1. This is the earliest document seen (April
2016) that contains the word “lipophillic” (or “lipophilic”),
Pronounced lai-puh-FIL-ik and coined in about 1937, this
word means “attracted to lipids/fats.”
Note 2. This is the earliest document seen (April 2016)
that contains the word “hydrophillic” (or “hydrophilic”)
in connection with lecithin. “Many products are being
offered to manufacturers under the name of lecithin which
differ widely in appearance and quality. The main product
of commerce is manufactured on the basis of U.S. Pat.
1,464,557 (H. Bollmann) by causing phosphatides in
the warm extracted oil to absorb water and swell, then
centrifuging them out and drying under vacuum. They can
be bleached by means of peroxides. The resulting material
is of waxy to ﬂuid consistency. It contains 25-35 per cent of
soybean oil, which can be washed out by means of acetone
or ethyl acetate, a process which naturally adds considerably
to the price, and is therefore resorted to only where the
introduction of the highly unsaturated oil is not desired.”
Note 3. This is the earliest document seen (April 2016)
which states clearly that the lecithin “of commerce” contains
25-35% soybean oil.
“In the oil industry phosphatides are generally
considered a nuisance because they are liable to cause
cloudiness in oils on storage, interfere with hydrogenation,
and lower the water-resistance of lacquer coatings. But they
also have beneﬁcial effects in these ﬁelds, which form the

basis of several patents.”
“One of the oldest and most important ﬁelds of
application is that of margarine, where the phosphatides
reduce the interfacial tension between fat and aqueous
phases, so that a few tenths of one per cent lecithin are able
to reduce or eliminate the spattering at rapid heating of the
margarine in the frying pan. It also prevents the adhesion of
milk solids to the pan and their burning.”
Lecithin is also used in making soaps, paints, printing
inks for textiles, nitrocellulose lacquers, textiles (as a
softening agent), rubber compounds, asphalt and tar,
creosote, animal feeds (it is said to produce an abundant
growth of hair and a skin of good quality), baked goods,
sausages, and candy (especially chocolate, but also tafﬁes,
caramels, and nougats).
The addition of 0.3% soybean phosphatides to chocolate
lowers the viscosity of the chocolate mass considerably and
thus makes possible notable savings of the valuable cacao
butter, which, for example, may be reduced from 35 to 30%.
Also the detrimental effect of small amounts of moisture on
the viscosity is reduced, the temperature range for enrobing
processes extended, and the shelf life increased.
In mayonnaise, the replacement of egg yolk by lecithin
as an emulsifying agent is impossible because of the high
acidity. In cake, also, soybean phosphatides cannot take the
place of egg yolk.
A large majority of the lecithin patents worldwide has
been secured by Hanseatische Muehlenwerke A.-G. of
Germany. Address: Agfa Ansco Corp., Binghamton, New
York.
1606. Frost, Frederick H. Assignor to S.D. Warren Company
(Boston, Massachusetts). 1937. Lacquer coated sheet
material and method of making the same. U.S. Patent
2,083,441. June 8. 4 p. Application ﬁled 6 Feb. 1936.
• Summary: “The mineral coating consists of pigment and
adhesive dispersed in water... I prefer to use the common
paper-coating adhesives, such as casein, animal glue, and
modiﬁed starch, but in special cases other materials may be
used, such as proteins like soya-bean protein and zein,...”
Address: Westbrook, Maine.
1607. Chibnall, Albert Charles; Bailey, Kenneth; Astbury,
William Thomas. 1937. Improvements in or relating to the
production of artiﬁcial ﬁlaments, threads, ﬁlms, and the like.
British Patent Speciﬁcation 467,704. June 22. 6 p. 5,797. 2
p. Applications ﬁled 22 and 24 Oct. 1935 and 28 July 1936.
193. Complete speciﬁcation left, 22 Oct. 1936. Speciﬁcation
accepted 22 June 1937.
• Summary: In the application of 22 Oct. 1935 the protein
ﬁlaments are made from 43.5 gm of urea and 8 gm of
edestin (the protein from hemp). The protein is denatured,
then dissolved in a solvent. “The solution is forced through
a capillary oriﬁce into a large bulk of cold water. A silky
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ﬁlament is obtained... [which has] many of the properties of
natural silk and wool.
In the ﬁnal speciﬁcation of 22 Oct. 1936, page 4 states:
“Any vegetable globular protein capable of degeneration
and/or denaturation may be employed in the present
invention. The strongest ﬁlaments, threads and the like
will be obtained if during the process of manufacture the
change through degenerate to denatured protein is made as
complete as possible, so that when stretched, the ﬁlaments,
threads and the like show a typical Beta-keratin structure
on X-ray analysis (cf. Astbury, Dickinson and Bailey. 1935.
Biochemical Journal. Vol. 29, pages 2351-2360). We have
obtained the most consistently good results from vegetable
proteins of the globulin class e.g. ground-nut globulin,
edestin, soya bean globulin and castor-bean globulin...”
In example 1 (p. 5), the main ingredients are 35 parts
of air-dried ground-nut seed globulin, 25 parts of crystalline
urea, 5 parts of crystalline thiourea, and 1 part of sorbitol.
“For spinning the ﬁlaments or ﬁbres the ripened solution is
transferred to a spinneret immersed in a bath containing the
following solution:...”
Note 1. This work was done in England before similar
work at the Ford Motor Co. in the USA.
Note 2. This is the earliest document seen (March
2009) that uses the word “spinneret” (or “spinnerets”) in
connection with spinning plant protein ﬁbers. It is also the
earliest document seen (Aug. 2000) that contains the word
“thiourea,” which is a bitter crystalline compound, analogous
to urea with the oxygen replaced by sulfur; it resembles urea
in chemical properties.
Moncrieff (1950, p. 182) notes that in 1935 Professors
Astbury and Chibnall did pioneering work on the
development of Ardil, a vegetable protein ﬁber made from
ground-nuts [peanuts]. They communicated their ﬁndings
to I.C.I. Ltd., and in 1938 the ﬁrst ﬁlaments were spun at
I.C.I.’s Ardeer factory in Scotland.
Note 3. This is the earliest English-language document
seen (Nov. 2017) that uses the term “artiﬁcial ﬁlaments”
(or “ﬁlament”) to refer to spun soy protein ﬁber used like
a textile ﬁber. Address: 1-2. Imperial College of Science &
Technology, South Kensington, London S.W. 7, England; 3.
189, Kirkstall lane, Leeds, Yorkshire, England.
1608. Laucks (I.F.), Inc. 1937. Improvements relating to the
gluing together of the surfaces of porous materials. British
Patent 488,889. Application date (in UK): 23 June 1937. 6 p.
Complete speciﬁcation accepted: 15 July 1938. Convention
date (USA): 11 Aug. 1936.
• Summary: “Typical of the ﬂuid proteinous glues use
heretofore in cold process are the soya bean ﬂour glues
which are standard in the manufacture of ﬁr plywood. These
glues have a No. 26 wire viscosity usually about 40, with a
range between 25 and 150. Altogether in contrast to these
ﬂuid glues, the present invention employs glues of a semi-

ﬂuid consistency altogether too thick to be measured with the
No. 26 wire...”
“A porous surface is pattern-printed with a semiﬂuid
aqueous protein adhesive in multitudinous small areas
separated by intervening spaces, whereby on placing this
surface against another surface and applying pressure the
adhesive is distributed to the uncoated spaces to form a
continuous ﬁlm. The glue may comprise oilseed ﬂour, casein,
glue and blood albumin. Alkalies may be added and also
sodium silicate, carbon disulﬁde, carbon tetrachloride and
pine oil. The materials treated may be paper, paper board,
asbestos paper and wood plies.” Address: 314 Maritime
Bldg., Seattle, Washington.
1609. Megee, C.R. 1937. Soybean production in Michigan.
Michigan Agricultural Experiment Station, Circular Bulletin
No. 161. 14 p. June.
• Summary: Contents: History, adaptation, and uses. A
high protein emergency or annual hay crop. Digestible
nutrients and feeding value per acre of soybeans and
other Michigan crops. Soybean oil meal. A supplementary
protein feed. Soybeans for silage. A cash crop. Soybeans
as a soil improving crop. Cultural practices: Varieties, time
of planting, rate and methods of planting, inoculation.
cultivation, harvesting for hay, harvesting for seed, threshing,
storage of soybean seed. Industrial and commercial uses of
soybeans: Soybean oil, soybean oil meal, dried beans, for
human food.
“As early as 1902 and for 20 years afterwards, E.E.
Evans of West Branch, Michigan, took an active part in
introducing, breeding, and distributing varieties of soybeans.
The Ogemaw is an introduction of Mr. Evans and is the
result of a cross between his No. 6 Early Black and Dwarf
Brown. Since 1918 the Michigan Agricultural Experiment
Station has conducted numerous variety tests for both hay
and seed production at East Lansing and at various points
over the state” (p. 3).
Table 4, titled “Soybean variety adaptation” (p. 10)
lists the following: Manchu, Ito San, Mandarin (Canada),
OAC 211 (Ontario), Dunﬁeld, Illini (Illinois), Mandell
(Indiana), Sciota (Ohio), Cayuga (New York), Ogemaw
(Early Michigan), Wisconsin Early Black, Virginia, Wilson,
and Mammoth Yellow. For each variety is given the
name, maturity, seed color, and adaptation. “The Manchu
is the leading general-purpose variety for hay, seed, and
commercial uses in Michigan.”
Under “Industrial and commercial uses of soybeans,”
a table shows 10 industrial and food uses of soybean oil, 15
industrial and food uses of soybean oil meal (incl. diabetic
foods, ﬂour, crackers, soy milk, bean curd [tofu], soy sauce),
and 12 industrial and food uses of dried beans (incl. roasted
beans, coffee substitutes, soups, baked beans, boiled beans).
“When soybeans are to be used as a green vegetable, the
Easycook and Hahto are preferred because of their milder
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ﬂavor.” Address: Section of Farm Crops, East Lansing.

Farm Chemurgic Council.

1610. Revista de Agricultura (Cuba). 1937. Más información
sobre el frijol soya y su importancia industrial [More
information on the soybean and its industrial importance].
20(6):111-13. June. [Spa]
• Summary: Discusses: Value of soybean oil, results of paint
exposure tests made at Washington, D.C., in connection
with the Institute of Industrial Research, green vegetable
soybeans (frijoles verdes), dry soybeans, starch, ﬂour,
methods of extracting the oil, use of the cake or meal as
food, commercial food products made from the beans, and
their chemical trade uses. According to information from
Mr. Carlos Portela, Cuban consul in Oslo, Norway, at least 3
Norwegian ﬁrms in Oslo would like to establish commercial
relations with companies in Cuba. They are: Ths. BangHansen, Alf. Axelsen, and Falgel & Co. Address: Cuba.

1614. Bean-Bag (The) (Lansing, Michigan). 1937. Soybean
publicity. 20(2):15-16. July.
• Summary: “An exhibit car to give publicity in the
production and use of soybeans will soon begin its travels
according to Prof. J.C. Hackleman, Urbana, Illinois,
president of the American Soybean Association.
“The car is being completed in the Altoona shops of the
Pennsylvania railroad and will soon start on a trip through
New Jersey, Delaware, Maryland, Pennsylvania, Ohio,
Michigan, Indiana, and Illinois. The paint used on the car is a
soy product, and various plastics, developed from soys, have
been worked into much of the car’s equipment, including
window sills, door knobs, ﬂoor and wall coverings.
“The exhibit will show the history, production, and
importance of the soybean on the farm, in industry, and on
the dinner table.”
Note: This is the earliest document seen (May 2016)
that mentions the Pennsylvania Railroad in connection with
soybean promotion or education.

1611. Glidden Company (The). 1937. Green ﬁelds for golden
years ahead (Ad). Time. July 12. Inside front cover.
• Summary: A large illustration (color painting) shows a
farmer standing by his young son seated on a horse near a
large ﬁeld of soybeans. “Green ﬁelds spreading over millions
of new acres. Proﬁtable ﬁelds... that bring to farmers a
new source of steady income, as agriculture strives to meet
industry’s fast-growing demand for soy bean products. The
Glidden Company long has pioneered in soy bean research
and development. Glidden Soyalastic Paints... especially
formulated for rural use.”
Note: This ad also appeared about 3 weeks earlier in the
Wall Street Journal, 24 June 1937, p. 2. Address: Cleveland,
Ohio.
1612. Rewald, Bruno. 1937. The phosphatides as commercial
products: Their properties and uses. Chemical Trade Journal
and Chemical Engineer (London) 101(2619):86-87. July 30.
Extracted in Chemical Industries 41(3):253-54. Sept. 1937.
• Summary: The soybean is described as the predominant
source of phosphatides in the vegetable line, and the
chemical characteristics of soybean phosphatide, usually
known as “lecithin,” and its uses in the foodstuffs industries
and in rubber and leather manufacture are considered.
1613. Barnard, H.E. 1937. Soybeans and products. Bean-Bag
(The) (Lansing, Michigan) 20(2):9-12. July.
• Summary: This article appears in “The Soy Bean World
department of The Bean-Bag.” Contents: Introduction. The
new crop replaces corn. The soybean processing industry
grows. The cystine content is low.
“Last year soybeans ranked as the fourth largest cash
crop of the American farmer. There were many days last
fall when the cash transactions in soybeans on the Chicago
Board of Trade exceeded those in corn, the main crop of the
middle west.” Address: PhD, Director for Research of the

1615. Cameron, William. 1937. Decentralization of industry.
Mechanical Engineering 59:483. July. *
1616. Flumerfelt, W.E. 1937. Soybeans, a link between
agriculture and industry. Bean-Bag (The) (Lansing,
Michigan) 20(2):14-15. July.
• Summary: This is part of an article, with the same authors
and title, which ﬁrst appeared in the Grain & Feed Journals
Consolidated. 1937. 78(10):428. May 26.
1617. Product Name: Soyalastic Paints.
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: Cleveland, Ohio.
Date of Introduction: 1937 July.
New Product–Documentation: The Glidden Co. 1937.
Time July 12. Inside front cover. “Green ﬁelds for golden
years ahead” (Ad).
Ad in Proceedings of the American Soybean
Association. 1939. p. 63. “Glidden utilizes large quantities
of soybean oil in the manufacture of Glidden Soyalastic
Paints...”
1618. Hauge, S.M.; Wilbur, J.W.; Hilton, J.H. 1937. An
attempt to remove the vitamin A suppressing factor in
soybean oil by adsorbents (Abstract). J. of Dairy Science
20(7):429. July. Abstract of a paper presented at the annual
meeting.
• Summary: “The results of this preliminary trial would
indicate that activated carbon removed a good portion of the
vitamin A suppressing factor in soybean oil, while the other
adsorbent synthetic sodium aluminum silicate was without
effect.” Address: Purdue Univ. Agric. Exp. Station.
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1619. Revista de Agricultura (Cuba). 1937. El valor
alimenticio e industrial del frijol soya [The food and
industrial value of the soybean]. 20(7):30-36. July.
Adapted from a publication by the New Jersey Agricultural
Experiment Station. [Spa]
• Summary: Contents: Introduction. Soybean oil and its
constituents. Soybean phosphatides. Whole soy ﬂour.
Commercial enzymes. Conclusions.
A table shows the composition of the soybean (in terms
of the three constituents of most value to industry): Oil 20%,
phosphatides 2%, protein 40%. The Ford Motor Co. is now
using soya oil extensively.
Note: This is the earliest Spanish-language document
seen (Feb. 2016) that mentions lecithin in connection with
soybeans.
1620. Washington Post. 1937. Exhibit will outline various
soybean uses. Aug. 17. p. 7.
• Summary: A soybean exhibit, open to the public, will
be displayed Tuesday [Aug. 17] at Union Station [in
Washington, DC], track 32, in a special exhibit car, from
6 to 8 p.m. “The exhibition is sponsored by the American
Soybean Association in co-operation with State agricultural
colleges, the U.S. Department of Agriculture and the
National Soybean Processors Association.”
It will show how the soybean can be used to make
door knobs, soybean glue, etc. A detailed history of the
development and utilization of the soybean is also provided.
1621. Christian Science Monitor. 1937. Soybean exhibit
depicts uses of $126,000,000 crop. Aug. 20. p. 7.
• Summary: A railroad exhibit car shows how the soybean
plant, “cultivated in China for more than 5000 years now,”
produces a crop valued at $126 million a year.
The exhibit is sponsored by the American Soybean
Association, the United States Department of Agriculture,
Rutgers University, several state colleges of agriculture, the
National Soybean Processors Association, and the agriculture
department of the Pennsylvania Railroad.
Soybean paint was used to paint much of the car. The
doorknob by which the car is entered is made of soybeans.
Inside a variety of soybean products are on display: paints,
oils, livestock feed, plastics, foundry molds, etc.
“The story of how the late James Neilson, of New
Brunswick, New Jersey, came to grow the ﬁrst commercial
crop of soybeans in the United States, was told by Dr. J.G.
Lipman, dean and director of the New Jersey College of
Agriculture and Experiment Station, Rutgers University. Mr.
Neilson saw soybeans growing in the botanical garden of
Vienna in 1870, when they were considered a plant oddity.”
Later he planted a few seeds on the farm at Rutgers. It
was the seed obtained from this small planting that enabled
him to produce a commercial crop in 1880.

1622. Voellmig, Gertrude. 1937. Modern science discovers
the soy bean as very nearly perfect food: New leaﬂet on soy
bean now ready. Detroit News. Aug. 29. Home and Society
section. p. 14, col. 4.
• Summary: “The Detroit News Household Department
receives so many requests from readers for information
about soy beans” that they have compiled a table and leaﬂet
(with 21 recipes). It has been grown in China since 2800
B.C. [sic]. Readers want to know why it is recommended so
highly by doctors for special diets. Now grown in the United
States, it is used in industry and to make the steering gear of
cars. “But did you know that this bean comes nearer to being
a complete food for humans than any other known product?”
The beans are often served green in the pods. First the pods
are dipped in boiling water for 1-2 minutes, then the beans
can easily be pressed out of the pods. The mature beans can
be made into milk, and the milk into cheese [tofu]. Soy bean
butter is similar to peanut butter. Many U.S. margarines are
made from soy bean oil. “Salted Soyas,” toasted and salted,
make a ﬁne tid-bit [tidbit] after dinner. “The most commonly
known soy bean product is the ﬂour.” If 5-10% of the wheat
ﬂour is replaced by soy ﬂour in the recipe for any bread or
baked good, the result will be more tender and last longer.
Three photos, titled “This product has many uses as a
food,” show: (1) Jars of: Soy bean–Salted Soya. Soy beans–
Mature, pressure cooked. Soy beans with carrots. Soy bean–
Green. (2) Jars of: Soy bean cheese. Soy bean milk. Soy bean
cheese with pimento. Soy bean butter, Soy bean sprouts. (3)
A loaf of Soy bean bread–25% bean ﬂour. A jar of Soy bean
ﬂour–Not processed.
Of the 5,000 varieties, only about 10 are grown in the
USA to any great extent. “Mammoth Yellow is one of the
few preferred for food stuffs because it does not have a
strong ﬂavor.”
Gives many reasons that soy beans are very important
in the diet, 6 reasons why the “soy bean is an excellent food
stuff,” a listing of industrial uses (gear caps, motor parts,
etc. Many of these articles are made from a bakelite-like
substance consisting of unprocessed soy bean ﬂour, phenol,
formaldehyde, ammonia, wood ﬂour, and several other minor
ingredients), plus two recipes. Address: Asst. Household
Editor, The Detroit News.
1623. Harris, J. Allen. 1937. Plastics and solvents including
casein from the farm. In: H.C. White, ed. 1937. Paciﬁc
Northwest Chemurgic Conference with Washington State
Planning Council. Published by Ernest N. Hutchison,
Secretary of State. ii + 134 p. See p. 104-10. Held 22-23
March 1937 at Spokane, Washington.
• Summary: “Soya bean meal” is mentioned in passing at the
top of p. 105.
The section titled “Soy bean products” (p. 106-07)
states: “In the case of the soya bean plastics, the direct source
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of protein is the meal, and its isolation is somewhat difﬁcult.
This has been solved, however, so that soya bean protein can
now be produced as cheaply as milk casein. Little can be said
as yet as to the probable prices of soya bean plastics, though,
as you know, Mr. Ford is gradually using more and more of
them in his car.
“The advantage that both casein and soya bean plastics
have from an agricultural viewpoint is that they are byproducts of another important industry, namely, oil and fats.
In the former, the casein is obtained after the cream has been
removed and, in the latter, the protein is left after the soya
bean oil has been extracted or expressed. Soya bean oil has
already attained prominence and it is claimed that in certain
lines it can not only hold its own with standard reagents but
can show outstanding performances. In automobile baking
and air drying synthetics it produces a depth of color and a
freedom from faults that obtain when other oils are used, and
soya bean oil synthetics have a real porcelain appearance and
appear to exhibit grease and humidity resistance not found in
other oils.
“The vinyl resins are very well known, being polymers
of vinyl chloride and vinyl acetate. They are rapidly
increasing in use and the production of cheap acetic acid
from the farm might allow us to become interested in them
from a chemurgic point of view.
“The alkyd resins are increasingly rapidly in importance,
and since these are polyhydric alcohol–polybasic ester
derivatives–they offer hope as an outlet for certain farm
products if these can be supplied at prices sufﬁciently low
to meet competition and sufﬁciently high to warrant the
farmer spending his time producing them.” Address: Prof. of
Chemistry, Univ. of British Columbia, Vancouver, BC.
1624. Hyslop, G.R. 1937. Flax and oil seed possibilities.
In: H.C. White, ed. 1937. Paciﬁc Northwest Chemurgic
Conference with Washington State Planning Council.
Published by Ernest N. Hutchison, Secretary of State. ii +
134 p. See p. 83-88. Held 22-23 March 1937 at Spokane,
Washington.
• Summary: Soybeans are mentioned on pages 85-87.
Page 86: A very small amount of research on soybeans
has taken place over the past 25 years at the Experiment
Station at Corvallis. A few small trials have been conducted
in the Columbia Valley.
Note: This Paciﬁc Northwest Chemurgic Conference,
held during the Great Depression, had the subtitle:
“To advance the industrial uses of crops of the Paciﬁc
Northwest’s Farms and Forests Through Applied Science.”
Address: Head, Div, of Plant Industries, Oregon State
Agricultural College, Corvallis, Oregon.
1625. Nevin, James V. 1937. New developments in plywood.
In: H.C. White, ed. 1937. Paciﬁc Northwest Chemurgic
Conference with Washington State Planning Council.

Published by Ernest N. Hutchison, Secretary of State. ii +
134 p. See p. 44-46. Held 22-23 March 1937 at Spokane,
Washington. *
• Summary: On p. 44 soya bean meal is mentioned in the
making of a wet glue or soya bean glue.
1626. Roquemore, E.E. 1937. Soy ﬂour. In: H.C. White,
ed. 1937. Paciﬁc Northwest Chemurgic Conference with
Washington State Planning Council. Published by Ernest N.
Hutchison, Secretary of State. ii + 134 p. See p. 93-95. Held
22-23 March 1937 at Spokane, Washington.
• Summary: The title pages states that the purpose of this
conference is “To advance the industrial uses of crops of
the Paciﬁc Northwest’s farms and forests through applied
science.”
This article discusses the nutritional value and many
uses of soy ﬂour, including in baking and insecticide sprays.
Note: This is the earliest document seen (Sept. 2016)
that mentions the “Soy Flour Association.” Address:
Member, Soy Flour Assoc.
1627. Lindstaedt, Frank Floyd. Assignor to Hercules Glue
Company, Ltd. (San Francisco, California). 1937. Insecticide
and fungicide spreader. U.S. Patent 2,092,460. Sept. 7. 3 p.
Application ﬁled 7 June 1928.
• Summary: The active toxic ingredient in the mixture is lead
arsenate. The “spreader” [later called the carrier or adjuvant]
is the mixture of substances used with the lead arsenate. The
main preferred substance has long been casein in the form of
calcium caseinate. “I have found that part or all of the casein
may be replaced by other forms of protein, either of animal
or of vegetable origin, for example soya bean, peanut or
garvanza [garbanzo] bean or castor bean ﬂour,...” Address:
Oakland, California.
1628. Kajita, Toshiji; Inoue, Ryohei. Assignors to Showa
Sangyo K.K. (Yokohama, Japan). 1937. Verfahren zur
Herstellung von kuenstlichen Fasern aus Sojabohnenprotein
[Process for the manufacture of artiﬁcial ﬁbers from soybean
protein]. German Patent 733,477. Sept. 15. 2 p. Issued 26
March 1943. [Ger]
• Summary: It has already been proposed to transform
vegetable proteins into synthetic ﬁbers and make them waterinsoluble by a special treatment.
Soy is mentioned many times in this patent in the
forms Sojabohnen (soybeans), Sojabohnenprotein (soybean
protein).
Note 1. For more detail, see their four U.S. patents
issued in 1940 and 1941.
Note 2. The inventors applied for a Japanese patent on
29 July 1937. Address: Tokyo, Japan.
1629. Nihon Kari Kogyo, K. K. 1937. Process for
manufacturing artiﬁcial ﬁbre from protein contained in soy-
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bean. British Patent 502,048. Application date (in UK): 16
Sept. 1937. 3 p. Complete speciﬁcation accepted: 10 March
1939. Convention date (Japan): 29 July 1937. [1 ref]
• Summary: The use of lecithin is the key to this patent.
“The present invention is a modiﬁcation or improvement
of the invention described in our co-pending Patent
Application No. 25217/37 (Serial No. 502,047) which relates
to a process of manufacturing artiﬁcial ﬁbre from protein
contained in soya-bean.
“According to our said co-pending Patent Application
No. 25217/37 (Serial No. 502,047) a process of
manufacturing artiﬁcial ﬁbre from protein contained in
soya-bean, consists in extracting protein, with dilute alkaline
solution, from residue of soya-bean from which the oil
content has been extracted,...”
“The object of the present invention is to obtain a ﬁbre
of remarkably increased tensile strength and for this purpose
lecithin is used instead of a stabilizer such as sugar or tartaric
acid which is used according to our co-pending application.”
“Lecithin used in the present invention acts not only
as stabilizer, but also it has the advantage that the tensile
strength of the ﬁbre produced is remarkably increased.”
“According to the present invention a proteic artiﬁcial
ﬁbre of superior quality resembling wool or natural silk with
a remarkable tensile strength and no defect of degeneration is
obtained.”
Note: On page 1 is a large, bold “Erratum” note,
explaining the need for a small change on page 2. Address:
No. 145, 8-chome, Oshima-machi, Joto-ku, Tokyo, Japan.
1630. Nihon Kari Kogyo, K.K. (A Joint Stock Company).
1937. Process for manufacturing artiﬁcial ﬁbre from protein
contained in soy-bean. British Patent 502,047. Application
date (in UK): 16 Sept. 1937. 2 p. Complete speciﬁcation
accepted: 10 March 1939. Convention date (Japan): 25 May
1937.
• Summary: The result is spun soy protein ﬁber. “This
invention relates to a process of manufacturing artiﬁcial ﬁbre
from protein contained in soya-bean and has for its object to
produce artiﬁcial ﬁbre of a superior quality with no defect
of degeneration and to provide an economical and efﬁcient
process of manufacturing such substance.
“According to this invention a process of manufacturing
artiﬁcial ﬁbre from protein contained in soya-bean consists in
extracting protein, with dilute alkaline solution, from residue
of soya-bean from which the oil content has been extracted,
precipitating the protein by adding acids or metallic salt to
said solution, washing said precipitate with water, allowing
the same to contain a suitable amount of water and adding
stabilizer such as sugar or tartaric acid (excluding lecithin)
thereto and then dissolving the said mixture in alkaline
solution, the resulting solution being submitted to maturing,
and spinning the solution thus obtained into an acid bath with
or without the addition of suitable organic coagulating agents

“By the addition of the stabilizer such as herein
mentioned, the oxidation or decomposition of protein can be
avoided, especially during the maturing process.”
Note: It is unclear whether or not this product is
intended for food use; apparently not. Address: No. 145,
8-chome, Oshima-machi, Joto-ku, Tokyo, Japan.
1631. Showa Sangyo K.K. (A Joint Stock Company).
1937. Process for producing proteic coating or ﬁlm upon
ﬁbre, textile material or the like. British Patent 502,364.
Application date (in UK): 16 Sept. 1937. 2 p. Complete
speciﬁcation accepted: 16 March 1939. Convention date
(Japan): 19 July 1937.
• Summary: “The invention consists in the combination
of the steps of lixivating soya-bean protein with a dilute
alkaline solution, reﬁning the resulting solution, further
purifying the protein by adding a solution of an acid or
of a metallic salt and thus causing protein or proteic salt
to be precipitated, washing and ﬁltering the precipitated
protein, adding a stabiliser such as sugar or tartaric acid to
the precipitate, mixing the whole with an alkaline solution,
ﬁltering and maturing the mixture, immersing the material
in the resulting solution, removing excess liquid from the
material and causing the protein remaining in solution
thereon to coagulate in an acid bath which may contain
organic coagulating agents.” Address: No. 23, Daikoku-cho,
Tsurumi-ku, Yokohama, Japan.
1632. Johnson, E.F. 1937. Soy Bean Committee. Soy bean
products. Farm Chemurgic Journal 1(1):166-69. Sept.
17. Proceedings of the Third Dearborn Conference of
Agriculture, Industry and Science. Reprinted as “Statistics of
Soybean Industry” in Grain and Feed Journals Consolidated,
June 23, 78(12):544.
• Summary: This report, which appears in Chapter VII,
“Committee reports,” discusses the need for speciﬁcations
and standards for soy oil in interior and exterior paints.
E.F. Johnson of Ralston-Purina, chairman of the Statistical
Committee of the NSPA, presented statistics on production
of soybean oil, meal, and ﬂour, and on crushing capacity.
Some 95% of the soybeans processed in 1935-36 passed
through the plants of NSPA members. Soy bean oilmeal (own
production, bought from members, and carryover) 556,879
tons. It was used for feeds (531,081 tons; 95.4% of the total),
export (25,870; 4.6%), industrial purposes (1,003; 0.18%),
and unknown (935).
Soy bean oil (own production, bought from nonmembers, and carryover) 185,523,376 pounds. It was used
for edible products (158,077,696 pounds; 85.3% of the total),
paint, varnish, linoleum, etc. (15,292,221 pounds; 8.2%), and
unknown (12,153,459 lb).
Soy bean ﬂour 21,915,349 pounds.
The present crushing capacity of NSPA members is
42,980,000 bushels, and of non-members 2,800,000 bu, with
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new constructions, enlargements, and additions of 4,200,000
bu for a total capacity (strictly soy beans) 50,080,000.
Adding to that half the capacity of cottonseed mills in soy
bean areas 5,400,000 gives a total capacity of 55,480,000 bu.
Industry members present at the meeting include Mr.
E.F. Johnson, Secretary [Edward J.] Dies, Mr. E.D. Funk, Mr.
H.A. Gardner, Mr. M.F. Taggert, Mr. Roquemore, Dr. W.L.
Burlison, and Dr. H.R. Kraybill.
Note: This is the earliest document seen (Oct. 2001)
that contains industry or market statistics for soy ﬂour by
geographical region. Address: Ralston Purina Co., St. Louis,
Missouri.
1633. Cartter, J.L.; Milner, R.T. 1937. Work of the
agronomic and analytical divisions of the U.S. Regional
Soybean Industrial Products Laboratory. Proceedings of
the American Soybean Association p. 12-15. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “A discussion of the work of the agronomic and
analytical divisions falls naturally into three parts. At the
present time the objectives and purposes of this work will
take the major portion of the discussion. The mechanics of
operation and means by which these objectives are sought
are of interest but may be more clearly seen than described.
The results and conclusions so far obtained are few because
of the short time in which the laboratory has been working.
“The chemical composition of soybeans determines
their value for any use to which they may be put. At present
the most valuable soybeans are those possessing high oil
and high protein but it is possible to make ﬁner distinctions
than this. For use in paints a soybean oil having good
drying qualities, that is, a high iodine number, is desired.
For hydrogenation purposes, however, an oil with low
iodine number would be greatly preferred. The presence
of substances such as phosphatides [lecithin] may be
desirable for some purposes and undesirable for others. The
proportions of the various proteins may vary in soybeans so
that one variety may furnish excellent material for plastic
manufacture while another will not have such desirable
characteristics. It becomes of great importance, therefore, to
study the factors inﬂuencing this composition. Among other
factors variety, soil type and climate may be of considerable
importance. The effect of these three factors is being studied
this year by the agronomic and analytical divisions of the
U.S. Regional Soybean Industrial Products Laboratory.
To evaluable properly the inﬂuence of these factors on
composition of soybean seed, hundreds of samples must be
grown under carefully observed conditions. Results must be
collected over several years of growth, including good years
and bad. The source of the seed must be carefully checked,
ﬁeld studies of the soil carried out, and weather observations
taken throughout the growing season. Where it is possible
for so many factors to affect the composition of the beans
great care must be taken so that any variations observed are

attributed to the proper factor.
“In order that variations may be clearly brought out,
analytical methods must be devised to show differences in
composition that actually occur and not introduce errors from
handling or sampling in the laboratory. For a commodity,
such as cottonseed, which has been grown and analyzed for
so many years there are available complete and standardized
analytical guide books which give procedures developed and
checked by hundreds for the complete analysis of cottonseed.
For soybeans no such information exists. Methods are
being studied now with a view toward establishing standard
analytical procedures, but until these are accepted and
conﬁrmed it is necessary to check and recheck all methods
used in the laboratory. These methods are taken where
possible or adapted when necessary from standard manuals
such as those of the Ofﬁcial Agricultural Chemists and the
American Oil Chemists.
“When this work was established in the spring of
1936 one of the objects was that of providing facilities for
testing the quality and adaptability of types and varieties
of soybeans for industrial use, and to obtain through basic
research information that is prerequisite to the efﬁcient and
orderly breeding of improved types and varieties.
Table 1 shows how the chemical composition of
multiple soybean varieties changes at ﬁve places where they
are grown. The four columns are: (1) Locality (e.g., Ames,
Iowa). (2) Protein content, ranging from 46.66% to 42.63%.
(3) Oil content, ranging from 20.61% to 19.05%. (4) Iodine
number of the oil, ranging from 117.2 to 130.8. Footnote:
“Each ﬁgure is an average of duplicate analyses made on
the following varieties: Manchu, Dunﬁeld, Mandarin, Illini,
Peking, Mukden, Illinois T 117, F.P.I. 54563-3 and Scioto.
Table 2 shows the “Chemical composition of soybeans
showing variation with change of variety. The four columns
are: Variety (Manchu, Dunﬁeld, Mandarin, Illini, Peking,
Mukden). (2) Protein content, ranging from a high of
46.31% for Mukden to a low of 42.07% for Dunﬁeld. (3)
Oil content, ranging from a high of 21.49% for Dunﬁeld to
a low of 16.40% for Peking. (4) Iodine number of the oil,
ranging from a high of 138.4 for Peking to a low of 120.9 for
Dunﬁeld. Footnote: “Each ﬁgure is an average of duplicate
analyses made on beans grown at the following experiment
stations: Urbana, Illinois; Lafayette, Indiana; Ames, Iowa;
Columbia, Missouri; and Columbus, Ohio.”
“A soybean variety developed from a pure line usually
yields most in the particular environment to which it is best
suited. The range of adaptation of these varieties is rather
restricted. This means that to secure the best return from
the soybean crop a variety most suited to the locality where
grown should be developed.
“As the work of the laboratory progresses and different
constituents of the soybean are found to be of especial
value in certain industrial applications, it may be desirable
to develop soybean strains giving increased yields of those
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constituents.
“This illustrates the necessity for a comprehensive
breeding program designed to discover the method
of inheritance of the factors responsible for chemical
composition as well as those responsible for yield and other
agronomic factors. By so doing we can proceed with much
more assurance of obtaining the desired soybean strains in a
minimum of time.
“The laboratory is maintaining extensive soybean
selection nurseries in each of the surrounding soybean States
in cooperation with the State experiment stations. There
the selections are being studied for desirable agronomic
characters and the seed analyzed to discover promising
chemical characteristics. The types that prove of outstanding
value are distributed more widely for further testing for
yield and general economic value. Those new strains that are
found to be superior are increased by the State stations, given
a name and distributed to farmers in the locality to which the
variety is best adapted.
“Much time is being devoted to making controlled
crosses between the different soybean types and varieties so
that better varieties may be developed and so that a better
understanding may be gained as to what superior character
each type may be expected to contribute to a new cross.
“Some of this work has been underway in the past, but
more rapid progress should be possible through the work
of the laboratory. Through its facilities a study of soybean
breeding from a chemical approach is now possible in a
much larger way than has ever been possible before. It is
expected that the laboratory will make a deﬁnite contribution
to agriculture through its breeding program.
“The accompanying illustration (Figure 1), shows the
localities at which beans for the laboratory were grown
during the 1936 season. As can be seen, these are sufﬁcient
to cover the ﬁve States adequately. The plots in each State
are under the supervision of a cooperating agent attached
to the State Experiment Station. As has been mentioned
above, complete data are obtained for all plantings. When
the beans are harvested they are sent to Urbana where they
are stored in a constant temperature, constant humidity
room. Here they can remain for long intervals without
fear of alteration in composition until they are analyzed.
The samples are brought into the laboratory in sealed jars,
ground and analyzed, so far as is possible, on the same day.
The analysis includes determination of moisture, nitrogen,
ash, phosphorus, calcium, potassium, crude ﬁber, sugar, oil,
and several characteristics of the oil such as iodine number,
index of refraction, etc. The determinations are checked by
re-running samples of soybeans and by analyzing known
solutions. When making as many as 23 determinations on
each sample it is possible to complete ﬁve samples a week;
however, when only a few properties, such as moisture, ash,
oil and nitrogen, are determined, then considerably more can
be analyzed.

Figure 1 (a map) shows the location of the Laboratory’s
experimental plots in 5 cooperating states (Illinois, Indiana,
Iowa, Missouri, Ohio) during 1936. Within each state, the
name of each location is given. Address: U.S. Regional
Soybean Industrial Products Lab., Univ. of Illinois, Urbana,
Illinois.
1634. Contemporary Manchuria. 1937. Studies on the
alcoholic extraction of soya bean oil. 1(3):83-101. Sept.
• Summary: Contents: General remarks. Principle of the oil
extraction method. The solubility of soya bean oil in alcohol.
Experiments on the alcoholic extraction of soya bean oil.
Conclusion.
Before World War I, pressure was used to extract
soybean oil in Manchuria. When the war ended, “a grave
crisis threatened the bean oil industry [in Manchuria] owing
to the development of the nitrogen ﬁxation industry and to
the increased popularity of sulphate ammonia as fertilizer
throughout the world. Bean-cake, which had been occupying
the premier position in the Japanese fertilizer market,
was compelled to yield its place to sulphate of ammonia,
resulting in a decline of the bean-oil industry. Thus the need
of a technical improvement of the oil extraction industry
came to be keenly felt in order to extend the uses of beancake as foodstuffs and materials for industries.
“It was under such circumstances that the Central
Laboratory of the South Manchuria Railway Company
in Dairen commenced in April, 1927, researches and
experiments on the alcoholic extraction of soya bean oil in an
effort to contribute to the development of the oil extraction
industry.” It was found that soya bean oil dissolves rapidly
in ethanol at temperatures above 60ºC. If benzine is added
to alcohol, the rate of solubility increases according to the
amount added. In practice, the suitable concentration of
alcohol is around 96% by volume. The temperature for oil
extraction must be over 75ºC and the cooling temperature
below 25ºC. The oil extracted by the circulating alcohol
method and the meal are both light in color and do not have
the odor peculiar to soya beans. “They can be used as raw
materials for the manufacture of food. Furthermore the oil
contains very little fatty acid and is similar to semi-reﬁned
oil.”
The new process developed by the SMRC laboratory
is now used commercially by the Manchuria Soya Bean
Industry Company in Dairen.
Note: This is the earliest document seen describing the
commercial use of ethanol as a solvent for soybean oil. The
plant in Dairen, Manchuria, uses a batch extractor.
1635. Glidden Company (The). 1937. Glidden builds proﬁts
for farmers and feed men (Ad). Proceedings of the American
Soybean Association p. 75.
• Summary: “Each year, The Glidden Company buys
millions of dollars worth of soy beans from the American
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farmer.” From these it makes: Diamond G 44% New Process
Meal. Diamond G Soy Bean Flakes. Diamond G Brown
Meal. The ﬂakes and the Brown Meal have the same protein
content (44%) as the meal.
“Glidden utilizes large quantities of soy bean oil in the
manufacture of Glidden Soylastic Paints and in Durkee’s
Vegetable Margarine. The products of the Glidden Soy Bean
Division are used by the manufacturers of a wide variety of
commodities in large daily demand.” An illustration shows
a farmer standing by a fenced hog pen, with a barn in the
background. Address: Soy Bean Meal Dep., 5165 West
Moffat St., Chicago, Illinois.
1636. Herrick, H.T. 1937. The research program of the
Bureau of Chemistry and Soils on industrial utilization
of farm products. Proceedings of the American Soybean
Association p. 3-9. 17th annual meeting. Held 14-16 Sept. at
Urbana, Illinois.
• Summary: Many of you have already visited the Regional
Soybean Industrial Products Laboratory here in Urbana.
May I urge those who have not already done so to see the
Laboratory while here. You will hear from others about the
program of this Laboratory, which is now in its second year.
Consequently, no speciﬁc reference to that particular ﬁeld of
work of the Industrial Farm Products Research Division is
necessary at this time.
“The work of the Regional Soybean Laboratory is only
a part of the effort being directed by the U.S. Department of
Agriculture toward a greater and more diversiﬁed industrial
utilization of agricultural products and by-products. May I,
therefore, take this opportunity to tell you about some of our
other work which will be of interest to you? In Washington,
D.C., in the laboratories of the Industrial Farm Products
Research Division; at Ames, Iowa, in the Agricultural ByProducts Laboratory located on the campus of Iowa State
College [studying destructive distillation]; and here, at
Urbana [Illinois], a concerted attack is being made on the
problem of discovering new uses for agricultural products
in ﬁelds apart from the traditional outlets of food, raiment
and shelter. I should like to emphasize and illustrate here
that research on the industrial utilization of agricultural raw
materials serves not only the farmer but also the country
as a whole. We hear much in these days of the eventual
disappearance of our supplies of oil, coal, and the other
natural resources with which we have been so abundantly
blessed. In some instances, as in the case of petroleum,
exhaustion of the supply is imminent when measured in
terms of the probable life of this nation. In other cases, as
with soft coal, there is no immediate likelihood of any such
catastrophe, but the fact remains that where agricultural
products can be made to serve for those raw materials
that cannot be replaced, the supply of the latter is thereby
prolonged and its more immediate exhaustion need no longer
be feared. I should like, therefore, to call to your attention

a concept based on the idea that through the products of the
farms, ﬁelds, and forests we have a renewable supply of raw
materials dependent only on the sun, the atmosphere, the soil
and the addition of fertilizer to give us a never-ending source
of raw materials for our manufacturing industries.
“If we were content merely to point the way to new
uses for agricultural products, that problem alone would be
a stupendous one; but the work would be only half done if
we neglected attempts to improve those industrial processes
already in operation. Such processes may be susceptible
to improvement through supplies of better raw materials,
lower costs of operation, and ﬁnished products of better
quality. Much has been done in these respects, but this aspect
of industry is a never-ending one that offers opportunities
for the initiative and resourcefulness of scientists and
technologists. There will be presented, consequently, in
this summary of the work of the Industrial Farm Products
Research Division instances of new work on old products as
well as new methods for the production of new products.”
On page 4 is a full-page chart listing the various
projects of the Industrial Farm Products Research Division
divided into 11 categories. These include: “Fermentation
investigations.” “Chemical conversion of oils, fats
and waxes.” “Plastics investigations.” “Motor fuels of
agricultural origin” (incl. “power alcohol”). “Chemical weed
eradication investigations” (incl. use of sodium chlorate).
“Research into the industrial utilization of the soybean and
soybean products” (6 sub-projects). If you will permit me, I
am now going to show a slide listing the various projects of
the Industrial Farm Products Research Division. This will
give you some idea of the manifold activities with which we
concern ourselves. Obviously, the time at my disposal is too
short to take up the individual projects you see listed here,
and I would therefore prefer to give you a brief outline of the
work along the more important lines.
“It might be of interest to point out at this time that the
work of the Department of Agriculture on the industrial
utilization of agricultural products is not a new development.
It has been going on for many years. Our records show that
30 years ago a study was made of the possibility of utilizing
various so-called farm wastes for the manufacture of paper,
and there are sporadic instances of work of a similar nature
at an even earlier date. The work done on paper is still good
in many respects, and the conclusions reached still hold,
particularly on the economics of the problem. As long as
satisfactory paper can be produced from wood more cheaply
than a similar product can be made from such raw materials
as straw and cornstalks, wood will continue to be the basic
and most important raw material for the manufacture of
paper. This does not mean that new methods of collection
or production will not reopen this chapter and that we may
not yet go to the ﬁelds of the Middle West rather than to the
forests of the Northwest and Canada for the paper making
materials of the future.
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“As I said a moment ago, any address dealing with the
work of the Industrial Farm Products Research Division in
the time at my disposal must be more of an outline than a
detailed exposition, so that you will forgive me if I err on the
side of brevity.
“The objective of our work on hides and skins is
primarily the attainment of better returns to the agricultural
producer for these essential leather-making raw materials.
The ﬁrst project listed under hides and skins deals, therefore,
with improvements in methods of handling, curing, and
storing hides and skins. In general, hides and skins are
regarded as by-products of more important operations and,
therefore, do not get the attention they would otherwise
receive. Whether they realize it or not, farmers, dairymen,
and ranchers are producers of hides and skins. Animals
cannot be grown without hides or skins and in the aggregate
the value of these products attains large proportions. With
cattle the hide may represent from 9 to 14 per cent of the
value on the hoof. With calves the skin is of even greater
worth and often equals 20 per cent of the value of the
living bovine baby. Normally we tan each year around two
hundred million dollars worth of hides and skins. Of these,
domestic agriculture supplies about one-half. Assuming that
farmers and cattlemen receive 50 per cent of this valuation,
our production of hides and skins is a ﬁfty million dollar
agricultural industry. A valuation of this magnitude amply
justiﬁes the attention of the Department of Agriculture to the
problem of better hides and skins.”
“The next project covers part of the work which is now
being done at our Agricultural By-Products Laboratory
at Iowa State College in Ames, Iowa. Studies have been
made of the possibility of producing useful raw materials
from various agricultural by-products by their destructive
distillation. This is the process which is commonly used in
industry for the production from coal of coke, tar oils and
other industrial raw materials which it is hardly necessary
to enumerate at this time. As in the case of paper, the cost of
collection of the raw material and its relatively great bulk in
comparison with coal handicap the average farm waste in its
entrance into this ﬁeld.
“Previous reference has been made to the production of
paper from agricultural raw materials. Agricultural products
suitable for paper making are composed chieﬂy of cellulose,
lignin and the so-called hemi-celluloses, or wood sugars.
Of these, cellulose is at the present time by far the most
important, and it is cellulose which is, therefore, receiving
our greatest attention. Cellulose of varying purity is the base
from which paper is made, and cellulose in a very pure form
is used for the manufacture of rayon, cellophane, moving
picture ﬁlm, and other ﬁnished products too numerous to
mention. Previously I stated that the development of new
methods for the production of paper might lead to the
utilization of agricultural by-products in this ﬁeld. Such a
method is the nitric acid process which is referred to under

one of these projects. By the use of this acid, we obtain a
very ﬁne grade of cellulose from certain agricultural wastes,
and it is hoped that further investigation of this matter may
lead to the entrance of agricultural waste products into
the ﬁeld of cellulose production.” Continued. Address:
Chief, Industrial Farm Products Research Div., Bureau of
Chemistry and Soils, USDA, Washington, DC.
1637. Herrick, H.T. 1937. The research program of the
Bureau of Chemistry and Soils on industrial utilization of
farm products (Continued–Document part II). Proceedings
of the American Soybean Association p. 3-9. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: (Continued): “Lignin is the second most
important component of agricultural waste products. Due to
its peculiar chemical properties, very little is known about
the natural constitution of this substance, although a great
deal of work has been done on the subject. Inasmuch as
lignin is produced annually in the United States to the extent
of about ﬁfty million tons, some idea of the importance to
agriculture of the solution of this problem can be obtained.
Indications at the present time are that some of our work may
lead to the use of lignin as an agent in water puriﬁcation, for
which large quantities of this material may be required.
“To complete the picture, a process for the utilization of
the hemicelluloses in the production of furfural was worked
out in this Division more than ten years ago, and has led to
the commercial production of more than 10,000,000 pounds
of furfural annually. Furfural is a liquid which ﬁnds wide
application in the manufacture of plastics, as a solvent, and
in the puriﬁcation of lubricating oils.
“One very interesting phase of the work of the Industrial
Farm Products Research Division is that of our fermentation
investigations. Some years ago we decided that a study
of the action of microorganisms, and more particularly
molds, might offer possibilities in the further utilization of
agricultural products. At the time this project was started
such important materials as lactic acid, citric acid, alcohol,
and various commercial solvents were being manufactured
as a result of the action of microorganisms. It was decided
that corn sugar, which was then being produced cheaply
and plentifully, offered an ideal raw material for this work.
One of our ﬁrst accomplishments was the production of
gluconic acid, the calcium salt of which is widely used
in the treatment of many human and animal diseases as a
source of calcium. One example in which you may all be
interested is in the case of milk fever resulting from the
rapid loss of calcium by the cow soon after the birth of the
calf. Intravenous injections of calcium gluconate are used in
the treatment of this disease. When we started work on the
production of calcium gluconate, it was listed in the catalogs
of chemical supply houses at about $150 a pound. It can now
be bought in large quantities for 50 cents a pound, and is
used in the hundreds of thousands of pounds annually.
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“This work has continued and has been extremely
productive. The applications of various microorganisms
have led to further improvement in methods of manufacture
for calcium gluconate and the production of a lactic acid
of somewhat different type from that now produced
commercially, as well as the development of a method of
manufacture of sorbose from sorbitol. Sorbose is the basic
raw material for the production of vitamin C, which was
formerly found chieﬂy in the juices of fruits such as oranges,
lemons, etc. This vitamin is known as the anti-scorbutic
vitamin because it prevents the development of scurvy,
the disease which was the scourge of the deep sea sailor a
century ago.
“Ordinary commercial methods employing molds are
very complicated and necessitate a high degree of chemical
skill, as the mold must be grown as a thin ﬁlm ﬂoating on
the surface of shallow pans of sugar solution. We have
developed a much simpliﬁed method of procedure in which
the work is done in a revolving drum. Such a drum has now
been built and is in operation in our laboratory at Ames,
Iowa, as well as in commercial installations.
“I will pass rather lightly over the projects for the
chemical conversion of oils, fats and waxes and that for the
production of plastics. Both are new projects and little can be
expected from them for some time.
“The production of new raw materials from various
waste fats in the agricultural industry offers great
possibilities, and the ﬁrst of these investigations is aimed at
that end.
“The term ‘plastics’ is known to all of you as the name
of one of the most promising of our modern industries.
Plastics are chemical compounds of a resinous character
which can be rolled, cast, or molded into desired and
permanent forms. In the development of this investigation
we hope to substitute agricultural raw materials for some of
those now used in the industry, as well as the production of
new plastics.
“Finally, we come to the motor fuels investigations. This
again is a new project. The idea of the production of alcohol
to be mixed with gasoline for driving automobile motors is
familiar to all of you. Much has been said on this subject,
and much of what has been said is either exaggerated or
untrue. It is our aim, with the limited funds which we have
had assigned to us for this purpose, to collect statistics on
the raw materials available for the manufacture of alcohol
which will present a true picture of the situation. A bulletin is
now being prepared and will be issued within the next year,
we hope. This statement is not to be taken as any reﬂection
on much of the work that has been done on the production
of power alcohol or on the possibilities of the development
of this material as an important fuel. It is felt, however, that
in giving any consideration to so important an undertaking,
facts, and not wishful thinking, should be the determining
element. In addition to the production of alcohol as a motor

fuel, it is known that in Europe there is a motor which is
run on solid fuels. Agricultural products such as starch offer
possibilities in this direction, and it is hoped that attention
may be given to work along this line at some future date.
“A word may be given to our work on the manufacture
of sodium chlorate, although this does not properly come
under the subject matter of this paper. This task, though
somewhat out of our regular ﬁeld, was assigned to the
Industrial Farm Products Research Division, and has been
very successfully carried out. Costs on the production of
sodium chlorate, which is the most efﬁcient known chemical
agent for weed eradication, have been established and new
weed eradication materials have been given consideration.
A report of this work has been made to the Congress of
the United States, and an article has appeared in one of the
current industrial journals. Work is now being carried on in
the hope of cheapening production costs on sodium chlorate
so that it may be more available to the farmer, and further
work on other agents is also in prospect.
“This brings us to the end of a brief exposition of the
work of the Industrial Farm Products Research Division of
the Bureau of Chemistry and Soils. Before closing, there
is one thought that I would like to leave with you. In all
investigations leading to the development of new products
from agricultural materials, we must keep our feet on the
ground and our heads out of the clouds. It is useless to put
some agricultural raw material through a series of chemical
contortions and then say, ‘Look what I’ve got!’ Such a result
means absolutely nothing. When you have applied the proper
amount of research to a project, have developed it on a small
industrial scale, have seen it go into industry and produce
materials which can be sold in a competitive market, then it
is time to lean back and point to a job well done-and not until
then. This is the basic creed of the Industrial Farm Products
Research Division.”
Note: This is the earliest document seen (Feb. 2017) that
contains the term “Regional Soybean Laboratory.” It is used
as an abbreviation of the Laboratory’s full formal name–U.S.
Regional Soybean Industrial Products Laboratory. Address:
Chief, Industrial Farm Products Research Div., Bureau of
Chemistry and Soils, USDA, Washington, DC.
1638. Horvath, A.A. 1937. Soya phosphatides. J. of
Chemical Education 14(9):424-26. Sept.
• Summary: Contents: Introduction. Lecithin. Cephalin.
Extraction of soya phosphatides. Uses of soya phosphatides.
“Egg yolk, brain tissue, and the soy bean are particularly
rich in phosphatides. Soy beans contain in the average 40
per cent. protein, 20 per cent. fat, and a total of 1.6 to 3.0
per cent. of the phosphatides, mainly lecithin and cephalin.”
Lecithin consists of glycerol and choline.
“The principal distinguishing characteristics of soybean
lecithin are the low proportion of saturated fatty acids
(palmitic and stearic), the absence of unsaturated fatty
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acid containing a longer carbon chain than C-18, and the
presence of linoleic acid.” “Commercial soya phosphatides
(containing about 40 per cent. of oil) show usually an excess
of cephalin over lecithin.”
“Over a decade ago [i.e. before 1927] a plant was in
operation at Imienpo [Il’yampo], North Manchuria, China,
where the oil and phosphatides were extracted from the soy
bean by the Tcherdynzev process, ethyl alcohol being used
as the solvent. The ethyl alcohol process is remarkable for
its simplicity and the non-toxic nature of the solvent, and it
would be particularly suitable for solvent extraction units of
the rural type. It could also furnish an outlet for the industrial
alcohol derived from such agricultural surpluses as corn,
potatoes, and the like. The Bollmann process of extracting
soya phosphatides depends mainly on the application of a
solvent mixture of ethyl alcohol and benzol, which is able
to dissolve lecithin and cephalin as well as oil, free fatty
acids, resins, and bitter matter but leaves undissolved the
carbohydrates soluble in alcohol.” The Mashino uses an
azeotropic mixture of benzine and ethyl alcohol.
“Uses of soy phosphatides: Today they are numerous,
such as in oleomargarine, frying fats, bakery products,
chocolate, soap, cosmetics, as well as in the textile, leather,
rubber, insecticides and wood-preserving (creosoting)
industries.”
Note: As of May 2016 Imienpo is located southeast of
Harbin in Heilongjiang province, northeast China. Address:
Agric. Exp. Station, Newark, Delaware.
1639. May, O.E. 1937. The U.S. Regional Soybean
Industrial Products Laboratory, Urbana, IL. Proceedings of
the American Soybean Association p. 10-11. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “The organization and research program of the
U.S. Regional Soybean Industrial Products Laboratory was
presented to members of the Association at the meeting held
at Ames, Iowa, in September, 1936. Since there have been
no changes in these aspects of the laboratory during the past
year, it hardly seems necessary to discuss them in detail at
this time. Those who may be interested will ﬁnd a complete
account of this subject in the Proceedings of the American
Soybean Association for 1936.
“Nevertheless, it should be helpful to those who are not
familiar with the organization and who expect to visit the
laboratory to outline brieﬂy certain details of its background.
The laboratory was organized and is ﬁnanced under the
provisions of the Bankhead-Jones Act, one of the purposes
of the enactment of which was to promote research basic
to agriculture. The laboratory is regional in its outlook and
represents a cooperative effort, participated in by the Bureau
of Chemistry and Soils and the Bureau of Plant Industry
of the U.S. Department of Agriculture and the Agricultural
Experiment Stations of the States of Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North

Dakota, Ohio, South Dakota, and Wisconsin. The broad
objectives of the laboratory are to ascertain the effects of
varietal and cultural differences on the chemical composition
of the soybean and to develop new industrial outlets and
improve present industrial uses for soybeans and soybean
products. The research program laid down to achieve these
objectives is planned by representatives of the Federal and
State agencies named above, and is approved by their chiefs
and directors.
“The chemical work of the laboratory is organized under
four sections, analytical, oil, meal, and development, and is
administratively in charge of the Bureau of Chemistry and
Soils. The agronomic work dealing with the cultural and
genetic phases of soybean research is administratively in
charge of the Bureau of Plant Industry.
“The oil and meal research sections are housed on the
second ﬂoor of the north end of the Old Agriculture Building.
Chemists of the oil research section are investigating various
problems connected with the use of soybean oil in paints
and varnishes, with the development of new products, with
the effects of variations in processing on its physical and
chemical characteristics, and with its stability, especially
with respect to ﬂavor and odor. Chemists of the meal
research section are devoting their attention chieﬂy to studies
of methods for the extraction of protein materials from
soybean meal, to improvement of soybean meal and protein
as materials for the manufacture of adhesives and paper
sizes, and to the investigation of the preparation of plastic
materials from soybean protein and meal. Naturally, the
chemists of both these sections are carrying out considerable
fundamental chemical research in connection with their more
practical investigations, and you will have an opportunity
tomorrow to hear, from the men who are actually doing
the laboratory work, some of the details of the methods
and equipment which they are using in their experimental
studies.
“The analytical and development sections are located
on the ﬁrst ﬂoor of the east side of the Old Agriculture
Building. The analytical section is concerned principally
with the detailed analysis of the hundreds of samples of
soybeans grown under known conditions in various sections
of the twelve North Central States under the supervision
of the Bureau of Plant Industry and interested Agricultural
Experiment Stations. A vast quantity of data is being
collected with reference to effect of varietal and cultural
differences on chemical composition, and it is hoped
that correlations may be established which will prove of
considerable value agriculturally and industrially. More will
be heard about this particular phase of the work later in this
meeting.
“The development section is working broadly on the
engineering and economic aspects of soybean utilization,
and from its work it is hoped that an unbiased and sound
appraisal may be gained of the whole soybean picture, from
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farm to ﬁnished product. At the present time this section is
devoting itself largely to various problems connected with
the processing of soybeans by solvent extraction and expeller
press methods. In addition the chemical engineers of this
section will have the responsibility of working out the details
of any semi-works scale processes which may be developed
on a laboratory scale in the oil and meal research sections.
“It is hoped that each of you will ﬁnd an opportunity to
visit all of the sections of the laboratory during this meeting,
and become acquainted with the members of the staff.
Questions, suggestions, and comments will be welcomed
which will contribute in any way to the further advancement
and utilization of the unique and valuable crop in which we
are all interested.”
Note: This is the earliest document seen (Feb. 2017)
that contains the term “U.S. Regional Soybean Industrial
Products Laboratory.” Address: USRSL, Urbana, Illinois.
1640. Morse, W.J. 1937. Soybean variety studies of the
United States Department of Agriculture. Proceedings of
the American Soybean Association p. 16-18. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “One of the outstanding results of soybean
improvement work in the United States has been, the
realization of the importance of varietal adaptation... Varietal
adaptation is obviously the reason why practically every
locality in the soybean regions of the Orient has its own local
varieties... Of the large number of introductions obtained
from Asia, the same variety rarely has been secured a second
time unless introduced from the same locality... Before
numerous introductions were made by the Department,
beginning in 1898, there were not more than eight varieties
of soybeans grown in this country, and the culture of these
varieties was conﬁned to limited areas in a few states...
Seed samples were obtained through consuls, missionaries,
seedsmen, government agencies, and foreign explorers
until by 1909 we had 175 varieties; by 1913, 427 varieties;
by 1919, 629 varieties, by 1925, 1133 varieties, and at the
present time more than 2,500 distinct types. Since 1989
the Department of Agriculture has made more than 10,000
introductions of soybeans from China, Manchuria, Japan,
Chosen [Korea], Java, Sumatra, Siberia, and India. This large
collection, ranging in time of maturity from 75 to 200 or
more days, has show wide differences in adaptation to soil
and climatic conditions...”
After preliminary testing at Arlington Farm, Virginia,
the introductions are sent to various experiment stations for
cooperative studies...
“The soybean has been used chieﬂy as a forage crop
in the United States and for many years breeding work
tended largely toward the development of varieties for hay,
silage, and pasture. With the rapid development during the
past few years of the soybean for oil, food and industrial
purposes, acreage for bean production has increased greatly.

The improvement and development of varieties adapted to a
wide range of conditions and uses undoubtedly has been one
of the most important factors in increased acreage and seed
production.”
“Extensive cooperative investigations with more
than 3,000 introductions and selections of soybeans have
been carried on during the last three or four years with
experiment stations and special cooperators in 44 states and
the insular possessions, Hawaii and Puerto Rico. Many of
these selections gave outstanding results when compared
with standard varieties in different sections and are being
increased for more extensive ﬁeld tests. Several of the
varieties in different sections were found especially suitable
for use as green shelled beans, dry edible beans, or beans of
high oil and protein content, as commercial beans.
“In 1936, more than 5,000 individual soybean plant
selections from introductions and natural hybrids were
under test at Arlington Farm. Although improvement
work at Arlington has been largely plant selection, some
hybridization work has been started, especially with the wild
soybean and the most promising cultivated types. Oil and
protein studies have been conducted along with the breeding
work, analyses being made of introductions grown in the
same and under different environmental conditions. An
extensive series of varieties, introductions and selections at
Arlington Farm ranged from 12 to 26 per cent oil and from
28 to 50 per cent protein... In view of the interest in soybean
oil for paint purposes, studies were conducted to show the
range in iodine number. The results of these investigations
showed a range from 118 to 143 for domestic varieties and
155 for the wild soybean.
“The increasing use of soybeans for food has resulted
in a demand for varieties especially suited for various food
purposes. Extensive cooperative cooking experiments
with the Bureau of Home Economics of the Department of
Agriculture and with several state experiment stations have
shown considerable variation in ﬂavor and cooking quality
in both the green and dry beans of edible varieties from the
Orient. The most promising of these have been named and
distributed to special cooperators by several state experiment
stations. Some of these varieties are especially valuable as
green shelled beans, ﬂour, dry edible beans, roasted salted
beans [soynuts], bean curd, bean milk, and bean sprouts.”
Address: Bureau of Plant Industry, USDA, Washington, DC.
1641. Proceedings of the American Soybean Association.
1937. Convention sees Pennsylvania Railroad’s soybean
exhibit car. p. 63. 17th annual meeting. Held 14-16 Sept. at
Urbana, Illinois.
• Summary: “The Soybean Exhibit Car sponsored by
the American Soybean Association and ﬁtted up by the
Pennsylvania Railroad has proven an attractive addition to
the year’s [ASA] program. “The car was featured with the
slogan ‘From Roof to Rails with Soybeans.’ This fact was
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borne out in that the railroad took an air-conditioned coach
built in their Altoona Shops, where castings are moulded
with soybean oil in the core sand, and painted it inside and
out with soybean oil paint and varnish. The interior of the
car was ﬁnished with plywood bonded with soybean glue.
The decorative scheme was also evolved around the crop, as
the panels were painted soybean yellow and trimmed with
soybean plants painted around the borders.
“Upon entering the car and passing under an arch made
of various colored soybeans a story was told depicting
Oriental methods of handling the crop and how Department
of Agriculture Agents collected the seed, selected and
adapted varieties to various state conditions. The other panels
went into great detail showing the location of producing
areas, statistical information, cultural practices, research
now being carried on, marketing of the crop and the many
industrial uses being made of the soybean.
“The car began its tour from the site of the ﬁrst
commercial production of soybeans in New Jersey [New
Brunswick] and made stops all along the Pennsylvania lines
where the respective state extension departments thought it
advisable. The schedule included many cities and towns. It
was planned for extension specialists from each state to be
present as the car toured their territory, and they, assisted
by the county agents, conducted the educational part of the
meeting.
“As a result of the wide-spread interest, the American
Soybean Association, in cooperation with the Pennsylvania
Railroad, has been requested to continue exhibiting the car in
Indiana, Michigan, Ohio, Pennsylvania and New York states.
The Seaboard Air Line Railway and other railroads are
seeking the approval of the Association to take the exhibit
into their territories during the winter season.
“The ﬁrst schedule started August 16 at New Brunswick,
New Jersey, and concluded at the Association’s Annual
Meeting at Urbana, Illinois. The Illinois Central Railroad and
Illinois Traction cooperated in bringing the car to Urbana
and placing it on the University campus, where it was visited
by 1,787 people, making a total of 27,019 visitors to the car
during its ﬁrst 30 days of travel.”
1642. Rewald, Bruno. 1937. Phosphatides as commercial
products. Chemical Industries 41(3):253-54. Sept.
• Summary: Phosphatides are useful for many industrial
(non-food) uses. One of the largest users is the rubber
industry, where lecithin helps to incorporate such relatively
immiscible materials as carbon black and zinc oxide.
Lecithin is also widely used, in place of sulfonated oils,
in processing leather. Textile industries also are making
increased use of lecithin in spinning and weaving processes.
1643. Shoenﬁeld, Allen. 1937. Soy Bean Special displays
magic plant’s myriad uses. Detroit News. Oct. 5. p. 15, col. 3.
• Summary: “What his magic lamp was to Aladdin, the soy

bean plant promises to become for American agriculture and
industry.
“This was graphically illustrated Monday when the
Pennsylvania Railroad’s ‘Soy Bean Special’ was halted at the
Rouge plant of the Ford Motor Co. in the course of its tour of
the East and Middlewest.” The car contains, for the ﬁrst time,
a complete exhibit of the soy bean from planting the seed to
the appearance of the oil and “pressed residue” [meal, cake]
in hundreds of commercial forms. The car remained at the
Union Station in Detroit this morning.
In 1878 the soy bean was introduced to the USA by
a New Jersey experimenter [by G.H. Cook and James
Neilson of Rutgers Scientiﬁc School]. Carl B. Fritsche,
managing director of the National Farm Chemurgic Council
(headquartered in Dearborn) predicted that the cash value
of the U.S. soy bean crop would equal that of the corn crop
within one generation.
Describes how soy beans are used in America.
1644. Donagemma, Giuseppe. 1937. Improvements in or
relating to artiﬁcial nitrogenous textile ﬁbers. British Patent
505,757. Application date (in UK): 12 Oct. 1937. 3 p.
Complete speciﬁcation accepted: 12 May 1930. Convention
date (Italy): 13 May 1937.
• Summary: “It is known that various vegetable products,
as well as cereals and some of the leguminous plants,
have a high content of albumenoid material which can be
readily transformed into gluten. A number of glutens are
commercially available, for instance wheat gluten, rice
gluten, maize gluten, soya bean gluten, hop gluten and the
like.
“According to this invention artiﬁcial nitrogenous
textile ﬁbres are obtained from such glutens transformed into
vegetable casein.”
Note: This is the earliest document seen (Aug. 2015)
that contains the term “soy bean gluten” used to refer to a
substance similar to wheat gluten. Address: 8 Via Cernaia,
Milan, Italy (a subject of the King of Italy).
1645. Bradshaw, Lawrence. 1937. Abating foaminess in
glues. U.S. Patent 2,097,239. Oct. 26. 3 p. Application ﬁled
23 April 1935.
• Summary: It is well known that glues made from vegetable
seed meals often have an undesirable tendency to foam
upon being mixed with water. In example 1, the “glue base
consists of 47 parts of soymeal, 46 parts of cottonseed
meal, 5 parts milk casein, and 2 parts trisodium phosphate.”
Sodium silicate is added [as a defoamer] to help prevent
foaming.
Note: This is the earliest English-language document
seen (Sept. 2016) that contains the word “soymeal,” which
probably refers to defatted, ﬁnely-ground soybean meal.
Address: Bainbridge, New York.
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1646. Musher, Sidney. Assignor to Musher Foundation Inc.
(New York, NY). 1937. Foodstuff. U.S. Patent 2,097,252.
Oct. 26. 9 p. Application ﬁled 2 July 1934. [2 ref]
• Summary: “This invention relates to the utilization of
cheap forms of vegetative matters in the production of edible
products and their preservation, and is particularly concerned
with the use of soya beans and soya bean materials as an
ingredient in the manufacture of foodstuffs of a fatty nature.”
Soya bean oil or full-fat ﬂour can help prevent rancidity in
lard and other animal fats. Address: New York, New York.
1647. Staley Journal (Decatur, Illinois). 1937. Connecticut
Valley gives the world ﬁne cigars. Oct. p. 2-7.
• Summary: Page 2: “We have better cigar tobacco in
America now than ever before because an agriculturally
minded missionary brought back soybeans to his native
North Carolina from China.”
“Cigar-smoking soldier: Major General Israel Putnam
is the soldier who is credited with introducing cigars to
the United States, but the returned missionary who fancied
soybeans is nameless in history. For a hundred years each
importation ﬂourished well in the land of its adoption
without crossing the path of the other. Then a few years ago a
fertilizer made from soybeans was introduced into the fertile
tobacco lands in the Connecticut valley and cigar tobacco
has been even better since.”
Note that the name of the Missionary has been lost to
history.
Page 6: Tobacco plants need “a highly specialized
and scientiﬁc type of fertilizer.” “Various things have been
tried, ﬁrst, generally by the Experiment station, which has
been a guiding star to the planters, and then by the planters
themselves. Cotton seed meal was the most successful of
the fertilizers most generally used, until the station began
working with a soybean fertilizer a few years ago. This
fertilizer–Tobakosoy–shows in all experiments, and now in
actual commercial use, that it has everything that the planter
asks of a fertilizer.”
“When the Staley company suggested that the age-old
Oriental idea of using soybeans for fertilizer be tried by
tobacco planters, the station saw the wisdom of the plan.
After the ﬁrst trial there seemed little doubt of the worth of
the idea but it was tried for several seasons experimentally
before planters in general were introduced to the plan. Now
the use of soybean fertilizer [nitrogen-rich soybean meal] in
both seed beds and ﬁelds is becoming more general.”
1648. Atlas Powder Company (a corporation of Delaware).
1937. Improvements in or relating to coating base materials,
coated articles and coating compositions therefor. British
Patent 495,352. Application date (in UK): 19 Nov. 1937. 5 p.
Complete speciﬁcation accepted: 11 Nov. 1938. Convention
date (USA): 19 Nov. 1936.
• Summary: “As the glue it is preferred to use any form

of gelatin, such as animal glue, as hide glue or bone glue,
although albumin or casein, either milk or vegetable, such
as soya bean casein or zein may be used. Thus, any protein
glue may be used” (page 2, line 60). Address: Delaware Trust
Building, Corner of 9th and Market Streets, Wilmington,
Delaware.
1649. Garvan, Francis Patrick. 1937. Collected papers
(Finding aid for archival collection). 119 p. 28 cm.
• Summary: This collection, which is ofﬁcially named
“The Francis P. Garvan Estate Collection,” comprises
224 boxes. It was a gift from Mrs. Francis P. Garvan and
Anthony N.B. Garvan. Garvan was a pioneer in the Farm
Chemurgic Movement. These collected papers are located at
the American Heritage Center, University of Wyoming, P.O.
Box 3924, Laramie, WY 82071-3924. In these papers is an
unpublished manuscript titled “The Chemical Foundation,
Incorporated,” by Edward J. Muhs, the foundation’s internal
historian. See especially Chap. 18, “Contributions in the
Agricultural Field.”
1650. Soybeans in Oklahoma. 1937. In: Proceedings of the
First Oklahoma Farm Chemurgic Conference. Oklahoma
City: Chamber of Commerce, Oklahoma City. 135 p. Held
9-10 Nov. 1937 at Oklahoma City, Oklahoma. [7 ref]
• Summary: This paper has been cited in at least two
different ways: See: Webster, James E. 1937. “Soybeans
in Oklahoma.” Oklahoma Farm Chemurgic Conference,
Proceedings. 1:1-8. Nov. (Chem. Abst. 34:5194).
Address: PhD, Oklahoma Agric. Exp. Station, Stillwater,
Oklahoma.
1651. Webster, James E. 1937. Soybeans in Oklahoma.
Oklahoma Farm Chemurgic Conference, Proceedings 1:1-8.
Nov. (Chem. Abst. 34:5194). [7 ref]
• Summary: On the title page: “Proceedings of the First
Oklahoma Farm Chemurgic Conference. Municipal
Auditorium, in Oklahoma City’s Civic Center. Nov. 9 and
10, 1937.”
Contents: Introduction. Uses (industrial). Food uses
(soybean milk, a kind of vegetable cheese [tofu], soybean
ﬂour, oil). Soybeans in Oklahoma (a table shows that
soybeans harvested increased from 6,000 acres and 4,500
bu in 1927 to and estimated 19,000 acres and 12,000 bu in
1936).
Soybeans are best suited to eastern Oklahoma. One
problem is erratic rainfall.
This presentation begins: “In the time allotted me, I
wish to review for you something of the history of soybean
culture in the United States; also, tell you something of its
present importance to farmers and industrialists; and ﬁnally,
to present to you something of the present status and future
importance of the soybean crop to Oklahoma, as revealed by
a study of our experimental data.
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“The soybean is a summer leguminous annual with
branched and rather woody stems growing from 2 to 3.5
feet or more in height. The plant has a wide adaption and
is grown in many sections of the United States, being more
acid-tolerant than most of the legume crops grown in the
corn belt. In general, it seems to require about the same
climatic and soil conditions as corn, and may be harvested
with a binder or combine and threshed with a small grain
thresher when a few adjustments have been made.
“The soybean plant is one of the oldest crops grown,
being described in a Chinese book written nearly ﬁfty
centuries ago. In China and Japan, the soybean has been
and still is of prime importance and may be considered the
outstanding legume grown in these countries. Records show
that the bean was introduced into this country as early as
1804, but has become of importance only in the last twenty
years or so. To quote from an article by Professor Burlison
of the University of Illinois–’Two decades ago the soybean
was only a substitute in American agriculture. Today there
are few, if any, crops that outrank it in interest and future
possibilities. The need, in 1920, was for more legumes in the
rotation, mere home-grown, high-protein feeds in the feed
bin, and substitutes for red clover and oats in the rotation.
For these purposes, the soybean was then promising.
This early promise has been more than fulﬁlled. The real
preeminence of the soybean, however, was to come later
with the trend toward the development of industrial uses for
agricultural products, the ﬁnding of new uses for old crops,
and the creation of new markets for the farmer. It is with this
new outlook for agriculture that the soybean has become the
wonder bean.’”
The section titled “Uses” (p. 2) states (p. 2-3): “The
meal is also used to produce a glue which is widely used
in the plywood industry and in the manufacture of soybean
ﬂour which will be discussed under food products.
“Regarding uses for the oil it will probably be of interest
to quote some ﬁgures showing the factory consumption of
this product in 1935. Of approximately 92 million pounds
used, 52 million pounds were used in shortenings and
compounds, 2 million pounds in oleomargarine, 9 million
pounds in other edible products, 2.5 million pounds in soap,
13 million pounds in paints and varnishes, 5 million pounds
in linoleums and oil cloth, and the remainder in uses of lesser
amounts. Little needs to be said about these uses, which are
self-explanatory, unless it is the use in paints. It is perhaps
needless to recall to mind the use that the Ford Motor
Company is making of the oil in the manufacture of enamels
for motor cars. As a result of farmer interest in 1935, much
research has been done upon the use of soybean oil paint
at the University of Illinois. It was estimated that one out
of every ten farmers in Illinois had one or more buildings
painted with soybean oil paint. For my own part, this
summer in redecorating my home, I found that one of my
interior paints contained a considerable quantity of soybean

oil. Quoting again from Professor Burlison,–’Results of
the exposure and other tests indicate that soybean oil has a
permanent place in the manufacture of paint. The condition
of the panels supports the ﬁndings of other workers to the
effect that 30 percent and more of the oil used in the paint
can consist of soybean oil when properly treated and when
driers suited to this kind of oil are used.’
“Unquestionably, the amounts used in the different
industries will bear considerable relation to the price, and,
at the present time, November 1, soybean oil is quoted at
eight and one-half cents a pound, cottonseed oil at nine and
one-fourth cents a pound, peanut oil at seven cents a pound,
and linseed oil at about eleven and a-half cents a pound.
The soybean oil also contains a valuable fat-like constituent
known as lecithin, and this can be extracted and sold as
a separate product for use in the medical ﬁeld and in the
manufacture of confections such as ﬁne chocolates, and in
the baking industry.”
Dr. H. J. Harper, Professor of Soils at the Oklahoma
A. & M. College, in a letter to the speaker, says–’Soybean
yields in Oklahoma are quite variable because of erratic
rainfall and high temperatures which occur during the
summer time. Seed Production is more seriously affected
than forage. Experiments which have been conducted
recently indicate that additional research is needed in order
to determine the adaptation of new varieties which have
been produced from crosses between some of the yellow and
black soybeans.
“’The most promising area for soybean production
occurs in the eastern one-third of the state. Because of a
wide variation in soi1 fertility, yields of soybeans obtained in
different soil types will be quite variable. Experiments have
been conducted which show that phosphorus fertilization
will double and sometimes triple the yield of soybean hay.
“’Deﬁnite information is not available concerning
the effect of fertilization on the yield of seed. Soybeans
harvested for seed would not be as harmful as far as the
removal of plant nutrients are concerned as soybeans
harvested for hay. Nitrogen and phosphorus are the important
nutrients removed in the seed.
“’One of the big problems in successful soybean
production in Oklahoma has been the sparse nodule
development which occurs during periods of limited rainfall.
When nodules are not present on soybeans, no nitrogen will
be added to the soil. Since the soybean is also planted in
rows and cultivated, it cannot be considered a crop which
will protect the soil from erosion. Close planting of the beans
does not give very good results as far as forage yields are
concerned.
“’Those individuals who have been interested in the
problem of comparing cotton seed production with soybean
production in Oklahoma believe that the income from
soybeans and cotton seed will be quite similar, whereas the
cotton farmers will have in addition to his cotton seed the
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income from the lint. If soybeans can be grown in areas
where boll weevil damage is severe and it appears that the
market will be sufﬁciently stable to warrant a change in
farming practices, no expensive machinery will be needed
other than that which is already available on the average row
crop farm, consequently a shift to soybeans will be easier
than a shift to small grain.’” Address: PhD, Oklahoma Agric.
Exp. Station, Stillwater, Oklahoma.
1652. Dangelmajer, Charles. Assignor to E.I. du Pont de
Nemours & Company (Wilmington, Delaware). 1937.
Hardening of proteins. U.S. Patent 2,101,574. Dec. 7. 5 p.
Application ﬁled 12 April 1935.
• Summary: Formaldehyde is used as a hardening agent.
Note: Soy is mentioned twice in this patent in the forms
“soy bean meal” and “protein extracted from soy beans.”
Address: Niagara Falls, New York.
1653. Lane, Fred H. Assignor to Hercules Powder Co.
(Wilmington, Delaware). 1937. Foundry core and dry binder
for the preparation thereof. U.S. Patent 2,102,122. Dec. 14. 2
p. Application ﬁled 12 Aug. 1936.
• Summary: “Heretofore, in making foundry, cores for use
in the production of castings, it has been the practice to mix
core sand with one of a variety of dry or liquid binders, e.g.
pulverized foundry pitch, pulverized rosin, pulverized cereal,
pulverized casein, sulﬁte, pulp waste liquor, molasses, sour
beer, linseed, soya bean, or other vegetable oil, oil-rosin
mixtures, known as core oils, etc.
“The mixture of sand and binder is then moistened with
sufﬁcient water, so that item be rammed or blown into core
boxes of various shapes and sizes, corresponding to the
shapes and sizes of cavities it is desired to produce by means
of the cores.
“When the core box is removed, the grains of sand must
be bound together by the binder, so as to permit handling in
an approved manner and transferring to an oven. In the oven
the cores are then baked to expel the water, drive off volatile
constituents, and make the core capable of withstanding
ferrostatic pressure encountered in the casting operation.
“In casting, the heat of the molten metal burns out the
binder, the gases from which vent through the cores and
molds, leaving the core in a friable form or as loosely held
sand, readily removable from the cavity in the casting when
cooled.
“Each of the above mentioned core binders has its
disadvantages...”
“I have found that a foundry core prepared from core
sand, unextracted soybean meal or ﬂour, i.e., soybean meal
or ﬂour from which the oil has not been removed by hot
pressing or solvent extraction, and gasoline-insoluble pine
wood resin overcomes the above difﬁculties encountered in
the use of old art core binders.”
Note: Soy is mentioned 21 times in this patent, as “soya

bean” “unextracted soybean meal or ﬂour” and “soya bean
oil.” Address: Hillsdale, New York.
1654. Lewis, A.J.; Markley, K.S. 1937. Soybean oil
varnishes. Paint, Oil, and Chemical Review 99(26):5. Dec.
23.
• Summary: Contents: Introduction. Soybean oil–phenolic
resin varnish. Soybean oil–rosin ester varnish.
“The examples cited above are typical of the results
which have been obtained in the paint and varnish research
of the U.S. Regional Soybean Industrial Products Laboratory.
The work, much of which is still in progress, indicates
clearly that properly-treated soybean oil can be substituted
up to 100 per cent of the oil vehicle in a considerable number
of varnishes, not only without impairment, but in certain
cases with actual improvement of the properties of the
resulting ﬁlms.” Phenolic resin-soybean oil varnishes have
excellent durability.
Note 1. This is the earliest document seen that mentions
phenolic resin in connection with soybeans.
Note 2. This is the earliest document seen (May 2016)
that has K.S. Markley as an author.
Note 3. This is the earliest document seen (Dec. 2016)
containing the term “U.S. Regional Soybean Industrial
Products Laboratory.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1655. Mumford, H.W. 1937. Re: Regional Soybean
Industrial Products Laboratory. Letter to A.C. Willard,
President, University of Illinois, Urbana, Dec. 23. 1 p.
Typed, without signature.
• Summary: This “Cross Reference Sheet” states: “A few of
the details in connection with this laboratory and extent of
cooperation may be helpful to you. A cooperative agreement
for the establishment of a Regional Soybean Industrial
Products Laboratory to obtain through basic research facts
and materials applicable to the industrial utilization of the
soybean and soybean products and to develop methods
whereby these facts and materials might be utilized for the
beneﬁt of agriculture was signed by Secretary [of Agriculture
Henry] Wallace February 20, 1936.
“A memorandum was drawn up the purpose of which
was to provide for the correlation of the research in the
industrial utilization of the soybean and soybean products
to be done at the Regional Laboratory established by the
Secretary of Agriculture under the Bankhead-Jones Act and
at the various agricultural experiment stations in the North
Central Region. In addition to being signed by the various
ofﬁcials of the United States Department of Agriculture,
it was also signed by the directors of experiment stations
in Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
Oklahoma, and Wisconsin.
“The laboratory was established on the premises of
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the University of Illinois. The cooperative agreement
was renewed for the ﬁscal year ending June 30, 1938 and
doubtless will continue to be renewed from year to year. At
the time this agreement was prepared and signed another
agreement, attempting to coordinate the research on the
agronomic features of soybean production, was also signed
by the directors of the agricultural experiment stations of this
group of states and the representatives of the United States
Department of Agriculture.
“I might add that although a greater degree of
coordination is brought about by this arrangement, the
agricultural experiment stations are still left free to continue
certain aspects of the work on soybeans, particularly in
connection with production problems, at this institution the
study of the utilization of soybeans for human foods.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Ofﬁce Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Dean, College of
Agriculture, Univ. of Illinois.

33:9484)*.
1659. Ogura, M. 1937. Studies on the lithographic varnish
making. II. Cooking linseed, perilla, and mixtures of linseedsoy bean oil in an atmosphere of carbon dioxide. J. of the
Society of Chemical Industry, Japan 40(10):377B-81B. Oct.
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]

1657. Kemmer, H. 1937. [Perilla and soybean oil]. Farbe
und Lack. p. 595-96. [Ger]*

1660. Descartes de Garcia Paula, Ruben. 1937. A soja
como materia prima para industria [The soybean as a raw
material for industry]. Rio de Janeiro, Brazil: Instituto
Nacional de Technologia (Ministerio do Trabalho, Industria e
Commercio). 21 p. 24 cm. [4 ref. Por; fre]
• Summary: Contents: Introduction. Names of the soybean in
different languages. Table showing production of soybeans
in leading countries: Manchuria, China, Japan and Korea,
United States, Russia, Netherlands Indies. Chemical
composition of soybeans in China and Japan, Russia,
Hungary, England, and USA (tables {p. 9-11} showing
chemical composition, based on research in USA and
Brazil); for each variety is given the percentage composition
of water, oil, protein (proteinas), carbohydrates, cellulose,
and ash. Analyses of 7 soybean varieties (made in the USA
by USDA): Austin, Ito San, Kingston, Mammoth, Guelph,
Medium Yellow, Samarow. Analysis of 11 varieties grown in
Sao Paulo, Brazil: Peking, Wilson Five, Minsoy, Dunﬁeld,
Mandarin, Haberlandt, Virginia, Habaro, Dixie, Mammoth
Yellow. Analysis of 6 varieties grown in Parana (Aksarben,
Edano, Hermann, Mammoth Yellow, Mammoth Brown).
Brief studies of the chief soybean products: oil (oleo),
cake (torta, residuo proveniente da extracçao do oleo), ﬂour
(farinha de soja), lecithin (lecithina), and casein (caseina
de soja). List of potential industrial products. List of food
products. French summary.
Highlights the importance of the soybean in the general
economy and especially as a raw material for industry. The
possibilities of the crop for Brazil are considered.
Note 1. This is the earliest Portuguese-language
document seen (Sept. 2016) that mentions soy oil, which it
calls oleo.
Note 2. This is the earliest Portuguese-language
document seen (Jan. 2016) that uses the term caseina de soja
or the word proteinas to refer to protein in connection with
soybeans.
Note 3. This is the earliest Portuguese-language
document seen (Feb. 2016) that mentions lecithin in
connection with soybeans.
Note 4. This is the earliest Portuguese-language
document seen (Sept. 2016) that uses the word torta to refer
to soybean cake. Address: Rio de Janeiro, Brazil.

1658. Leites, V.G. 1937. The effect of thermal denaturing
of protein on the adhesiveness of “Klebrot.” MasloboinoZhirovoe Delo (Oil and Fat Industry) 4:23-24. (Chem. Abst.

1661. Dominion Bureau of Statistics, Ottawa, Canada.
1937. Imports for consumption: Agricultural and vegetable
products. Trade of Canada. Fiscal year ended March 31,

1656. Bonotto, Michele. 1937. Solvent extraction–Past and
future. Oil and Soap 14(12):310-11. Dec.
• Summary: “The question as to the superiority of solvent
extraction over pressing of oil arose when the former was
ﬁrst proposed, possibly forty years ago” [i.e., in about
1897]. The question is still alive, in large part because of
publications based on use of the wrong solvent.
Dr. Bonotto argues for the superiority of solvent
extraction over expression by presses. “The successful
adoption of solvent extraction methods during the past 10
or 20 years in Europe indicates that oil processors there
have answered the question [as to the superiority of solvent
extraction over pressing of oil]. The abnormal condition
created by the World War was a primary reason for that.”
There was a shortage of fats and an urgent need for them,
both for edible use and the manufacture of explosives.
This resulted in an intensive study in solvents, extraction
equipment, and processes, so that “at the close of the war,
the European oil industry found at its disposition a new and
more rational way to extract oils.” The use of Benzol solvent
tends to give oil with more reddish color.
Note 1. This is the earliest document seen (Sept. 2011)
concerning Michelle Bonotto, the word “Extractol,” or
soybean solvent extraction.
Note 2. Unfortunately no illustration or description
of Dr. Bonotto’s “Extractol” solvent extraction is given.
Address: President of Extractol Process, Ltd., New York, NY.
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1936. See p. 283, 289, 299, 335, 340. [Eng; Fre]
• Summary: Table No. 37 (p. 283) gives ﬁgures (gallons
and dollar value) for imports of soy sauce to Canada each
year from 1932 to 1935 from United Kingdom, Hong Kong,
China, Japan, Syria, and the United States. Total soy sauce
imports (in gallons) were as follows: 1932 = 78,581. 1933 =
72,389. 1934 = 89,249. 1935 = 79,321.
Page 289 shows imports of soya beans in 1935 only
from United Kingdom, Hong Kong, Japan, and United
States. Some 259,460 lb of soybeans were imported worth
$7,822. The main source country was Japan, followed by the
USA.
Page 299 gives import ﬁgures for soybean oil in 1934
and 1935 from United Kingdom, China, Germany, Japan,
Netherlands, and the USA.
Page 335 shows imports of soya bean cake and meal
from 1932 to 1935 from United Kingdom, China, and USA.
Page 340 shows imports of soya bean oil (and peanut
oil) for the manufacture of soap in 1934 and 1935 from the
United Kingdom, China, Denmark, Germany, Netherlands,
and United States. Address: Ottawa, Canada.
1662. Ford Motor Co. 1937. Soy bean processing machinery
(Motion picture). Dearborn, Michigan. 80 ft., silent, blackand-white. 35 mm. No captions. *
• Summary: Shows: Henry Ford and Robert Boyer sitting
in chairs, watching machine in operation, talking, cars in
background. Ford and Boyer examining soybean ﬂakes
from machine. Pattern maker rearranging wooden pattern
of machine at Henry Ford’s suggestion. Ford, Boyer, and
pattern maker looking at wooden pattern, talking. Address:
Dearborn, Michigan.
1663. Ford Motor Co. 1937. Ford advertising stills (Film
strip). Dearborn, Michigan. 639 ft., silent, black-and-white.
35 mm. No captions. *
• Summary: These single frame advertising stills, including
some from 1935 and 1937, show: Ford plan to ﬁght
Depression through soy bean production. Oil extraction
methods from primitive to modern. Food products, livestock
feed, and plastics from soy beans. Address: Dearborn,
Michigan.
1664. Friedwald, M. 1937. [New method for the conversion
of vegetable oils to motor fuel]. Revue Petrolifere (Paris)
No. 734. p. 597-99. (Chem. Abst. 31:5607). [Fre]*
1665. Gaupp, Kurt. 1937. Pﬂanzenoele as Dieselkraftstoffe
[Vegetable oils as diesel fuels]. Automobiltechnische
Zeitschrift 40:203-07. (Chem. Abst. 31:8876). [Ger]*
• Summary: In a two-cylinder Diesel engine, palm and
groundnut oils were slightly superior to soybean and sesame
oils. However soybean and sesame oils showed no corrosive
tendencies.

1666. Inahara, K. ed. 1937. Japan Year Book. Tokyo: The
Foreign Affairs Association of Japan. 1240 + 32 p. See p.
474-76, 625, 987, 1071-72, 1076-78.
• Summary: The Preface indicates that this book was
published in about Sept. 1937.
Pages 475-76. “Leguminous plants:... During the past
decade area planted has been pursuing a slow, downward
movement, while a sharp reduction experienced by
production was more than made good by the increase of
1933. Soya beans and azuki (red) beans are predominant
both in area and production.
Soy-beans were planted on 335,345 cho which produced
2.261 million koku worth 34,333,000 yen.
Azuki beans were planted on 109,389 cho which
produced 5.333 million koku worth 10,620,000 yen.
Note: It is surprising that Japan produced a much larger
volume of azuki beans than of soy-beans. Perhaps azuki bean
production should be 0.533 million koku.
Page 625. A large table shows production of vegetable
oils in Japan (in yen) from 1936 to 1935. In 1926 rapeseed
oil was the most valuable oil in Japan (13.474 million yen)
followed closely by soya bean oil (13.386 million yen).
The same general relationship existed in 1935; rapeseed oil
was still the most valuable oil in Japan (20.019 million yen)
followed by soya bean oil (15.329 million yen).
Next in value in 1935 were perilla oil (10.494 million
yen), cottonseed oil (7.129 million yen), other oils (6.743
million yen), copra oil (5.376 million yen), sesameseed
oil (2.835 million yen), linseed oil (3.691 million yen),
groundnut oil (0.595 million yen), camellia oil (0.439 million
yen), and paulownia oil (0.227 million yen).
A second table shows production of animal oils and
tallow (in yen) from 1926 to 1935. These were much less
important than vegetable oils, being worth only about onesixth as much in total. Beef tallow and cod oil were the two
most important animal oils in 1935.
Page 987. The section on Chosen [Korean] agriculture
states that the soy bean is one of the most important crops,
after rice, barley, wheat and rye. “In 1935 the total the total
area under cultivation was 791,857 cho and the amount
produced reached 4,375,278 koku, which was an increase of
more than ﬁve times compared with the year 1910.”
Page 1071. A large table shows “Values of principal
articles exported abroad (in Manchoukuo yuan),” in 1935
and 1936. The export item of greatest value was soy beans,
which increased from 130.053 million yuan in 1935 to
216.474 million yuan in 1936.
The item of 2nd greatest value was [soya] beancake,
which increased from 51.370 million yuan in 1935 to 53.126
million yuan in 1936.
The export item of 4th greatest value (after coal) was
[soya] bean oil, which increased from 20.132 million yuan in
1935 to 21.282 million yuan in 1936.
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Page 1072. A large table on “Quantities of principal
articles exported abroad” (from Manchoukuo in piculs; 1
picul = 133.33 lb) are: The export item of greatest weight
was soy beans, which increased from 9.203 million piculs in
1935 to 32.539 million piculs in 1936.
The item of 2nd greatest weight was [soya] beancake,
which decreased from 16,925 million piculs in 1935 to
14,026 million piculs in 1936.
Another important export item was [soya] bean oil,
which decreased from 1.479 million piculs in 1935 to 1,109
million piculs in 1936.
Page 1076. Two large tables show “Cultivated area and
production of cereals” (in hectares and metric tons), 19291935. For soy beans:
3.822 million metric tons in 1935–grown on 3.249
million ha.
Other crops in the table are other legumes, kaoliang,
millet, maize, wheat paddy-ﬁeld rice, upland rice, and other
cereals.
Page 1077 gives “Crop forecast by provinces (metric
tons).” Soy beans is the ﬁrst crop on the list. The provinces
are:
Pinkiang 1,083,886 metric tons
Fengtien 985,362 metric tons
Kirin 980,789 metric tons
Lungkiang 464,940 metric tons
Sankiang 260,592 metric tons
Antung 154,664 metric tons
Chinchow 151,108 metric tons
Chientao 91,383 metric tons
Heiho 2,729 metric tons
Total 4,175,453 metric tons.
Also on p. 1077 a table shows “Exports of agricultural
products, 1933-1935.” (Quantity in piculs, value in yen). Soy
beans was by far the leading export:
39.111 million piculs in 1933
41.308 million piculs in 1934
29.230 million piculs in 1935
Page 1078. “Soy Beans: Manchoukuo produces about
60 per cent of the total production of soy beans in the
world. The beans contain about 10 per cent of oil, and the
cake which is obtained in pressing the beans is exported
as fertilizer. The latest ﬁgure for production of soy beans
in Manchoukuo was 3,820,000 metric tons and its total
plantation [planted] area 3,249,000 hectares. The average
crop per hectare was 1,180 kg.”
1667. Japan-Manchoukuo Year Book. 1937. Tokyo, Japan:
Japan-Manchoukuo Year Book Co. 32 + xiii + 1304 p. Index.
26 cm. Fourth annual issue. [Eng]
• Summary: Each year book is divided into two main parts:
Japan, and Manchoukuo. On the title page, just below the
title but in small letters we read: “Cyclopedia of General
Information on the Empires of Japan and Manchoukuo.

Appendices: Who’s Who Business Directory.” Below that is
a small map showing the Japanese empire, circled, as part of
East Asia–under which is printed: “Neither is Understandable
Without the Other.” Below that are listed the cities and
names of 18 agents worldwide. This book was published in
mid-November 1936.
In the Japan and Manchoukuo parts of the book, soya
beans are most widely discussed in the respective chapters
on Agriculture. In each case, information given the previous
year is updated one year.
Page 359: A large table gives the yield of rice and other
cereals in koku per tan from 1904-08 to 1935. For soya beans
the yield in 1935 was 0.67.
Page 369: Table 27 shows production of “Beans,
potatoes and sweet potatoes” in hectolitres from 1929 to
1934. 1.80391 hectolitres = 1 koku = 5.11902 dry bushels
(USA). For soya beans:
3.902 million hectoliters in 1934
Page 846: Two large tables show “Area under various
crops (in hectares)” and “Amount of crops (metric tons)”
in Manchoukuo yearly from 1924 to 1935. For soya beans:
3.822 million metric tons in 1935
The other principal crops shown in the tables are other
beans, kaoliang, millet, maize, wheat, rice, upland rice, and
other cereals.
Page 847: The section on “Soya beans” has a new
paragraph on the end: “Soya beans are exported to Japan,
China, Europe, the South Seas and almost all other countries
of the world. Their exports for the last few years are given
below:
2.207 million metric tons in 1930
2.834 million metric tons in 1931
2.562 million metric tons in 1932
2.523 million metric tons in 1933
1.976 million metric tons in 1934
1.892 million metric tons in 1935
Page 915: A pie chart shows principal exports from
Manchoukuo in 1935. In descending order of importance
they are: Soya beans 30.9%. [Soya] bean cake 12.2%. Coal
9.6%. [Soya] bean oil 4.8%. Groundnuts 3.6%. Other beans
3.1%, etc.
Page 893 is all about soya beans in Industry in
Manchoukuo. In recent years, exports of bean cakes have
“been hard hit by the world-wide economic depression and
the growth of the sulphate of ammonia [ammonium sulfate
fertilizer] industry.
“There are more than 3,000 bean oil mills throughout
Manchoukuo, but those with worthy equipment are 402 in
number as may be seen from the following table (as shown
by the returns of the Dairen Bean Oil Association).
The large table, titled “Bean oil mills” shows the
number of mills in each locality for each for the following
localities: Dairen 50, Yinkow 20, Antung 23, Harbin 43,
South Manchuria 238, North Manchuria 28. Total: 402. Also
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given for each locality are the number of pressing machines
(hydraulic or screwing [screw presses]) and the production
capacity per day of beancake (pieces) and bean oil (kin).
A small table (p. 893) shows the “Output of bean-cake
and oil” in 1932. Bean cake was worth 72.1 million yen
whereas bean oil was worth 31.6 million yen.
Four large tables (p. 893-94) show “Exports of bean
oil and bean-cake by countries, 1932-1935. About 70% of
the soya bean oil (by weight) is exported to China, whereas
about 48% of the bean-cake is exported to Japan & Chosen
[Korea] and about 34% is exported to China.
Page 897: A long section titled “Soy” [sauce] states: “In
sympathy with the rapidly increasing number of Japanese
residents since the foundation of the country [Manchoukuo],
the soy industry has made marked developments. The
output of soy in Kwantung Province, which was as limited
as 14,500 koku in 1931, increased to 22,000 koku in 1932,
to 25,000 koku in 1933 and to 27,000 koku in 1934. It
is observed that 30 per cent. of the output is exported to
Manchoukuo and 10 per cent. to China. The shipments to
the former have of late begun to shrink in contradistinction
to the increase in the local consumption. This is due to the
growing development of soy brewing in Manchoukuo. Prior
to the 1931 incident there was almost no production of soy
in Manchuria, but at present it is produced to the extent of
about 30 per cent. of the output of Kwantung Province. Thus,
the Manchoukuoan soy is gradually invading the market
along the S.M.R. line hitherto monopolized by the Kwantung
brewers. The import of soy from Japan is reckoned at 10,000
koku a year. In 1935 the Kwantung Province Soy Brewing
Association was composed of ﬁfteen members. Principal
soy breweries in whole Manchoukuo are the Dairen Soy
Co., the Ikeda Shoten and the Shimaki Shoten, Dairen, and
the Mukden Shoten and the Iyokoku Shoten, Mukden the
Manshu Shoyu, Hsinking; and the Okada Shoten, Liaoyang.
“According to the Manchurian Industrial Statistics, in
1932 there were 79 soy breweries, which were responsible
for the production of 105,778 hectolitres, valued at
¥1,599,548.”
1668. Klemgard, Edwin N. 1937. Lubricating greases: their
manufacture and use. New York, NY: Reinhold Publishing
Corp. 873 + [6] p. See p. 153. Illust. 24 cm.
• Summary: Blank pages for “Memoranda” ([6] at end).
“Lubricating greases: their manufacture and use, while
based on an earlier work [of the author] has been so greatly
enlarged and completely revised that it hardly resembles the
small book published under the name ‘Lubricating greases’
in 1927.” (from the Preface). Contents (p. 9): In Chapter 5,
Tallow-Soya Bean Fatty Acid Cup Grease is mentioned.
Page 41: Table 1, “Alkali required for theoretical
saponiﬁcation of principal fats and oils used in the
manufacture of greases,” mentions soya bean oil, which has
these constants: Saponiﬁcation value–mg KOH/gram: 192.

Per cent by weight caustic soda of 98 per cent NaOH (0.726
x Saponiﬁcation value): 14.0. Per cent by weight hydrated
lime of 72 per cent CaO (0.694 x Saponiﬁcation value): 13.3.
“;... other fats less frequently used are palm oil,
cottonseed oil, whale oil, ﬁsh oil, soya bean oil, bone fat,
garbage grease (reclaimed), castor oil, hydrogenated oils,
naphthenic acids, degras [sic], and rape seed oil.”
“Those fats in which the unsaturated fatty material
predominates–whale oil, soya bean oil, ﬁsh oil, etc.–produce
greases of low melting point and slightly rubbery texture.”
Page 44: “According to data compiled by the United
States Tariff Commission, for the period from 1912 to 1924,
the total average yearly consumption of vegetable oils,
animal fats and ﬁsh oils was 6,400,623,000 pounds. The
fatty materials included in this survey were coconut, corn,
cottonseed, peanut, and soya bean oils, vegetable stearin and
hydrogenated oils, pork fat and lard, oleo stearin, oleo oil,
greases and tallow.
Page 50: Soya bean oil has an acetyl value of 5.
Page 51: Under classiﬁcation of soap stocks, “V.
Vegetable Semi Drying Oils” are corn oil, cottonseed oil,
sesame oil, and soya bean oil.
Pages 54-55: Under V. “Vegetable semi drying oils,”
we read: Corn Oil, Cottonseed Oil, and Soya Bean Oil.
They have all been used in the commercial manufacture of
lubricating greases as have their fatty acids. Typical tests on
the oils are:” For Soya Bean Oil:
Speciﬁc gravity: 0.924 to 0.927
Pour point ºC: -8 to -15
Acid value: 0.3 to 3
Saponiﬁcation value: 189 to 194
Iodine value: 121-139
Melting point of fatty acids ºC: 22 to 31
A.S.T.M. color: 1-3.
“Soya bean oil contains about 88 per cent of unsaturated
glycerides including those of oleic, linolic [sic], linolenic,
and lignoceric [sic] acid. These unsaturated, liquid fatty acids
do not give as high yields of grease as the more consistent
solid fats. Soya bean oil was used by one manufacturer to
give his cup grease a slight greenish tint.”
Page 64. Soya bean oil is mentioned twice.
Page 53. Soya bean oil is mentioned twice.
Page 752. Soya bean oil is mentioned twice.
“Soya bean” is also mentioned on pages 150, 153,
171, 362, 498, 596, 597, 737, 783, 798, and 871. Address:
Consulting Lubrication Engineer.
1669. Mumford, H.W. 1937. A year’s progress in solving
farm problems of Illinois. Illinois Agricultural Experiment
Station, Annual Report 49:1-331. For the year ended June 30,
1936.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crop investigations: Soybeans
are soil improvers if properly handled (p. 29-30; “Rising
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importance of the soybean in Illinois agriculture is indicated
by the fat that more than 1,500,000 acres are now grown
annually in the state.” Best results for soil improvement
are secured when the entire crop is plowed under as green
manure. “The soybean deﬁnitely improves the tilth of
the soil. This tendency to loosen the soil makes it easy to
prepare a seedbed). Long-time studies guide expansion in
soybean crop (p. 30-31). Breeding may advance soybean
crop still further (p. 31-33). Inoculation studies further
growing of legumes (p. 33). Shrinkage of hay studied to
improve handling methods (p. 47-48; includes soybean hay).
Search for new crops and new outlets is continued (p. 64-65;
“Studies on the utilization of soybean oil for paint purposes
have been continued during the past year with gratifying
results”).
Livestock investigations: Further tests needed to
evaluate protein supplements (p. 66-67; incl. old-process
soybean oil meal and tankage). Lespedeza and soybean hays
put same gain on steers (p. 82-83). Soybeans much poorer
than yellow corn in vitamin A (p. 83). Soybean oil meal
found good protein feed for chicks (p. 120-21).
Entomology investigations: Distillate, soybean oil aid in
coddling moth control (p. 159-60).
Agricultural economics investigations: Part of increased
soybean demand may be permanent (p. 188-91; A graph
{Fig. 32} shows net U.S. soybean imports and domestic
production {including the bean equivalent of oil} from 1912
to 1936. The period from 1915 to 1921–during World War
I–was an era of imports; the peak year was 1918. Domestic
soybean production is shown as starting in 1922. The ﬁrst
soybean exports were in 1932.
A bar chart {Fig. 33} shows “Factory consumption of
soybean oil in the United States for various major purposes”

from 1929 to 1936 estimate. The consumption rose rapidly
after 1934. Edible products accounted for about 50% of
the total, followed by {2} Miscellaneous inedible products,
{3} Paint, varnish & printing ink, and {4} linoleum and
oilcloth). Abnormal conditions back of 1935 soybean
expansion (p. 191-92; The main two conditions were the
more general distribution of soybeans in Illinois and the
greater concentration in the heaviest producing areas). Costs
of production rising with better farm prices (p. 193-94; Table
43 shows the cost of producing eight selected crops–incl.
soybeans, harvested with a combine–in East-Central Illinois
in 1933 and 1934). Costs of harvesting with combines were
low in 1935 (p. 194-96. A table includes data on soybeans).
Crop adjustment by farming type area is studied (p. 197300). Smaller combines make satisfactory records in tests (p.
230-32). New methods of drying grain and hay are tested (p.
233-36).
Horticultural investigations: Spring-plowed green
manure may lower truck yields (p. 267-68).
Home economics investigations: Studies of soybeans
as human food are continued (p. 294-97. “Soybeans as
green vegetables offer great promise as a food.” “During
the current year the Department of Agronomy has grown
and the Department of Home Economics has tested ninetyﬁve varieties for palatability and other factors. Part of these
have been vegetable, or edible types, so called because
they are used as food in the orient; the remainder have been
ﬁeld types, accepted as being valuable for forage, seed, and
industrial purposes.” The “vegetable types 81044-1, 81780,
85666, 87615, and Higan Mame, and the ﬁeld type, Illini,”
all have superior properties for food use. “It was a pleasing
coincidence that the varieties which were considered most
palatable also gave very high yields in the ﬁeld”).
Note: This is the
earliest document seen
(April 2013) that clearly
distinguishes between
“vegetable, or edible
types” of soybeans and
“ﬁeld types.” Address:
Dean and Director of the
Station, Urbana, Illinois.
1670. Woertge, Karl
Heinz. 1937. Entwicklung
und weltwirtschaftliche
Bedeutung der
Sojabohnenerzeugung
und -verarbeitung
[Development and
international economic
signiﬁcance of soybean
production and
processing]. Thesis,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 668
Friedrich Alexander University, Erlangen, Coburg, Germany.
119 p. 28 cm. [112 ref. Ger]
• Summary: Contents: Foreword. Part I: History and
culture of the soybean. 1. History, natural requirements and
technology of soybean production; chemical composition
of the soybean. 2. Occurrence of the soybean and methods
of production in various countries: Asia (Manchuria and
China, Japan, Korea, Formosa, Dutch East Indies, other
Asian countries incl. British India, Cochin China, Ceylon),
America, Europe (Southeast Europe, Austria, USSR, France,
Italy, England, Poland, Switzerland, Czechoslovakia,
Germany), Africa and Australia.
Part II. Scale and global economic signiﬁcance of
soybean production in the main producing areas. 1. General
overview of world soybean production: Production for seeds,
for fodders. 2. Scale of soybean production in the main
producing areas: Asia (Manchuria, Japan, Korea, Formosa,
Dutch East Indies [Java and Madura/Madoera]), America,
Europe (Southeast Europe, USSR).
Part III. Development and global economic signiﬁcance
of soybean processing. 1. Soybean processing possibilities:
A. Processing soybeans to make foods: Asia (general,
methods used in China and Japan to make vegetable-type
soybeans and salads, koji, soymilk, shoyu [soy sauce],
miso, natto, tofu, methods used in the Dutch East Indies),
Europe (general overview, preparation of soybean meal,
soymilk, coffee- and chocolate substitutes). B. The soybean
as an oilseed: General, methods of obtaining the oil (in
Asia, Europe, USA), use of soy oil (as human food, other).
C. Obtaining lecithin from the soybean. D. Use of soybean
press-cake for livestock feed. E. Use of the soybean meal for
fertilizer. 2. World trade in soybeans, soy oil and soybean
cake/meal (Sojakuchen/Sojaschrot): World trade in soybeans
(Manchuria, Asia, Europe, USA), world trade in soy oil,
world trade in soybean meal.
Closing remarks: The state of the world soybean market
with special consideration for the current German conditions.
Appendixes and tables. Address: Nuernberg [Nuremberg],
Germany.
1671. Dominion Bureau of Statistics, Canada Dep. of Trade
and Commerce. 1938. Directory of Chemical Industries in
Canada. Ottawa, Ontario, Canada. See p. 28.
• Summary: Page 28: “Dominion Soya Industries, 2049
Harvard Ave., Montreal, PQ [Quebec]. Product: Soya bean
ﬂour.”
Note: E-mail from Anne Marie Ford, Research
Librarian, Statistics Canada. 2010. Jan. 27. This was the
earliest listing she could ﬁnd for this company in this
directory. She also looked in the 1919, 1921, 1932, and 1938
directories. The entries in this volume of the periodical are as
of Jan. 1, 1938.
1672. Oil, Paint and Drug Reporter. 1938. Soybean oil

varnish stands weather test. 133(1):3, 41. Jan. 3.
• Summary: The regional Soybean Industrial Products
Laboratory of the USDA announced today that a new 100%
soybean oil varnish is standing up well in weather tests at
Urbana, Illinois. The varnish has a rapid drying rate and
good water and weather resistance. The soybean laboratory
is a Bankhead-Jones research project established on 1 July
1936 in order to study new industrial uses for the soybean
and its products.
1673. Oil, Paint and Drug Reporter. 1938. McMillen heads
Farm Chemurgic: Agricultural editor succeeds late F.P.
Garvan–W.H. Dow represents chemical industry. 133(1):3,
41. Jan. 3.
• Summary: “Wheeler McMillen, editorial director of The
Country Home and a noted agricultural authority, has been
elected to succeed the late Francis P. Garvan as president of
the National Farm Chemurgic Council. As an advocate since
1936 of the council’s purpose to seek increased industrial
utilization of American farm crops, Mr. McMillen is
regarded as a pioneer of the chemurgic program.”
Willard H. Dow, president of the Dow Chemical Co. of
Midland, Michigan, has been elected vice-president of the
Council. Mr. McMillen said that “The sole objective of the
National Farm Chemurgic Council is to enlarge the income
of farmers.” The council maintains a permanent ofﬁce in
Dearborn, Michigan, with Carl B. Fritsche as managing
director and Dr. H.E. Barnard as technical director. A portrait
photo shows Wheeler McMillen.
1674. Institute of Paper Chemistry (A Non Proﬁt Research
Organization). 1938. Improvements in hosiery. British Patent
498,771. Application date: 12 Jan. 1938. 4 p. Complete
Speciﬁcation accepted: 13 Jan. 1939.
• Summary: Soya bean casein is the key ingredient in this
patent.
“Silk, wool and other ﬁbres possess inherent undesirable
characteristics which the hosiery industry have been
struggling for years to overcome. For example. natural silk
has the ﬁrmness, strength and body desired, but through
processing a relatively high percentage of the protective
protein gum supplied by nature is removed and the silk
becomes hygroscopic, pervious to dirt, perspiration end the
like,...”
“Therefore, the object of this invention is to provide
hosiery which is free from the disadvantages enumerated
above.
“The invention consists in hosiery which has
incorporated therewith minute particles of an inert waxy
material surrounded by a ﬁlm of a water insoluble acid
precipitable protein, the ratio of protein to waxy material
being not less than 1:4 nor more than 4:1.
“The following example will serve to illustrate the
preparation of an emulsion for use in the preparation of
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hosiery in accordance with this invention.
“About 30 pounds of soya bean casein is added to
about 13 gallons of water heated to a temperature of about
140º–150ºF. and the mixture stirred for about 5 minutes until
the protein wets...”
Note: This problem was solved by nylon, a synthetic
polymer. The ﬁrst example of nylon (nylon 66) was produced
on Feb. 28, 1935, by Wallace Carothers at DuPont’s research
facility at the DuPont Experimental Station, USA. By 1940
women started wearing nylon stockings. Address: 1100 East
South River St., Appleton, Outagamie Co., Wisconsin.
1675. Science. 1938. Soybean plastic. 87(2246):Supplement
p. 8, 10. Jan. 14.
• Summary: “Soybean protein plastic is understood to be
used in the manufacture of the steering wheel, horn button
and other such parts of Ford cars.”
“In addition to development undertaken by Ford and
other manufacturers, the Federal Government, through
the Bureau of Chemistry and Soils of the Department of
Agriculture, established early last year a soybean industrial
research laboratory at Urbana, Illinois, in cooperation with
twelve North Central states. Here some 30 chemists and
other staff members are developing and improving industrial
uses of soybeans. The Farm Chemurgic Council has been
urging the industrial and other use of soybeans for several
years as a part of its program to obtain the use of more
American-grown agricultural products in industry.
“It is estimated that some 50 factories are turning out
various industrial soybean products. Soybeans are used in
making such articles as paint, enamel, varnish, glue, printing
ink, rubber substitutes, linoleum, insecticides, glycerin, ﬂour,
soy sauce, breakfast food, candies, roasted beans with nutlike
ﬂavor, livestock feeds, as well as plastics.”
1676. Burlison, W.L. 1938. Re: Reprint of an article from
Soybean Laboratory. Letter to H.W. Mumford, Dean, College
of Agriculture, Univ. of Illinois, Urbana, Jan. 17. 1 p. Typed,
with signature on letterhead.
• Summary: “I an enclosing a reprint of an article from
Soybean Laboratory here entitled “Soybean Oil Varnishes.”
It just looks too good to be true, and I will wait with a good
deal of anxiety until the industrial concerns have checked it
off. It is really a ﬁnd and I do believe it is O.K.”
Note 1. The article is probably: Lewis, A.J.; Markley,
K.S. 1937. “Soybean oil varnishes.” Paint, Oil, and
Chemical Review 99(26):5. Dec. 23.
Note 2. On Jan. 29 Burlison sent Mumford a copy of
another reprint from the U.S. Soybean Industrial Products
Laboratory.
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Ofﬁce Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.

1677. Christian Science Monitor. 1938. Husks into fenders.
Jan. 17. p. 18.
• Summary: Henry Ford is increasingly enthusiastic about
chemurgy. The other day he announced “that his experiments
with the utilization of farm by-products, such as wheat and
soy bean chaff and corn husks, were approaching the stage
where a considerable portion of an automobile could be
‘grown on the farm.”
Likewise, Ford engineers are almost ready with a lowcost tractor.
It is a fact that “soy bean products already are being
used in ﬁnishes applied to many Ford cars and in the
manufacture of such parts as steering wheel rims and interior
trim.”
Note: Soybean oil is being used to make enamel ﬁnishes,
and soybean protein is being converted to plastics that are
shaped into steering wheel rims and interior trim.
Note: This is the earliest English-language document
seen (June 2011) that contains the term “soy bean chaff.” It
refers a by-product that results when soy beans are threshed
or the seeds cleaned.
1678. Time. 1938. Old gentleman in Detroit. 31(3):53-54.
Jan. 17.
• Summary: “Last week Ford Motor Co. announced that
1937 had been its second best year since 1930, with a total
world production of 1,314,639 units. In another respect,
however–public relations–1937 was perhaps the worst
year in Ford history. Once universally regarded as a model
employer, in 1937 Henry Ford saw himself and his company
held up to hatred in a suddenly labor-conscious nation.
Only a fortnight ago came an adverse ruling on his labor
policies by the National Labor Relations Board” [NLRB].
In response, Ford turned on his charm and “extremely canny
sense of diplomacy.” “Calling in reporters, the crotchety,
74-year-old tycoon outdid himself in genial interviews. First
he delivered himself about the State of the Nation...” Then
he led a group of reporters on a tour of his plant. He opined
that the most prosperous era in U.S. history is just around
the corner because industry is opening up a whole new ﬁeld
for agricultural by-products. Picking up a curved sheet of
a composition which he said was made from soybeans, the
angular old man jumped enthusiastically up & down on it,
exclaimed triumphantly: ‘If that was steel it would have
caved in.” Almost entire cars, said Henry Ford, will soon be
made of such things as soybeans.”
1679. Science News Letter. 1938. Plastic made of soybean
offers use for farm products. 33:71. Jan. 29.
• Summary: “Henry Ford’s greatest love among the
‘chemurgic’ products–agricultural products used
industrially–that he sees aiding economic progress is known
to be soybean protein plastic. Already this synthetic material
is understood to be used in manufacture of the steering
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wheel, horn button and other such parts of the Ford cars.”
“It is estimated that some 50 factories are turning out
various industrial products using soybean products.”
1680. Carlier, J. 1938. Procédé de fabrication de laines
artiﬁcielles et de ﬁbres textiles artiﬁcielles à haute
capacite thermique et produits en resultant [Process for the
manufacture of artiﬁcial wool and of artiﬁcial textile ﬁbers
of high thermal capacity, and products resulting from them].
Belgian Patent 425,149. Jan. 31. (Chem. Abst. 33:2733).
[Fre]*
1681. Newbury News (Massachusetts). 1938. Plastic cars.
Jan. 17. *
1682. Dunham, Henry V. 1938. Casein product and process
of making. U.S. Patent 2,108,582. Feb. 15. 6 p. Application
ﬁled 26 April 1935. 1 drawing. [1 ref]
• Summary: Wet casein and a ﬁller (such as “vegetable
seedmeals, such as peanut meal, soymeal and the like, or
the isolated proteins from said meals...”) are fed into the
hopper of a single-screw jacketed extruder, extruded under
high pressure, dried, and ground. A detailed diagram of
the extruder is given, with the main parts labeled. This
“apparatus his long been used in the industry of casein
plastics.” Address: Bainbridge, New York.
1683. Calland, J.W. 1938. What about soybeans? Bean-Bag
(The) (Lansing, Michigan) 20(9):12-17. Feb.
• Summary: A good overview. Contents: Introduction. Many
changes in farming. Soybeans in the U.S. Six million acres in
1937. Soybean price affected by many factors. Well liked by
everyone [in agriculture]. Sees continued interest.
“Lest I be accused of being over-sold on the soybean,
it is well to remember that this country’s production is
barely 5 per cent of the world total. The 1937 Manchuria
production alone is estimated at 165,000,000 bushels. While
the surplus of the big 1930 crop was readily exported, due to
trouble in the Orient, it should not be overlooked that Europe
normally gets its main supply of beans from Manchukuo.
The unsettled conditions in the Orient may right themselves
and Japan will put new lands to producing soybeans. Also
remember that regardless of the hundreds of uses for the
products of the soybeans, 90 per cent of the meal must still
ﬁnd a market in feeds. For instance, probably all the soybean
meal used in plastics this year would not exceed 500 tons,
which is less than three days’ output of our plant.”
1684. Soysein Process Corp. 1938. An improved protein
material and process of making same. British Patent
516,340. Application date (in UK): 25 March 1938. 4 p.
Complete speciﬁcation accepted: 1 Jan. 1940. Convention
date (USA): 6 April 1937.
• Summary: “It has been proposed to treat all kinds of grain

and pulse or moist raw material such as the fresh fruits of the
palm with a mixture of benzole and alcohol to remove oils
and fats and other extractive matter, and to treat soya beans
with a mixture of benzole and 96% alcohol.” Address: 475
Fifth Ave., Manhattan, New York City, NY.
1685. Farm Chemurgic Journal. 1938. New soybean varnish.
1(2):44. March.
• Summary: A new soybean varnish that is standing up
well in weather tests has been announced by the Regional
Soybean Industrial Products Laboratory of the USDA. The
new product, made from 100 per cent soybean oil, has a
rapid drying rate and good water and weather resistance.
1686. Farm Chemurgic Journal. 1938. Francis P. Garvan
(1875-1937) [Obituary]. 1(2):9. March.
• Summary: “Francis P. Garvan, President of Farm
Chemurgic Council, President of the Chemical Foundation,
and statesman extraordinary of the United States, is dead...
“Until his broad comprehension envisioned its farreaching potentialities, the concept of enriching America by
increasing the industrial uses of farm-grown materials was
little more than an idea. Advocated enthusiastically enough
by its few proponents, the idea had no organized form...
“Immediately he offered the resources and prestige
of the Chemical Foundation to forward the movement.
Preparations were made at once for the ﬁrst Conference of
Agriculture, Industry and Science at Dearborn, Michigan,
in May of 1935. Under his guidance a program was shaped
which brought together a group of exceptional distinction.
For more than 2 years the Foundation ﬁnanced the work
entirely...
“Personally few men were ever more delightful to
know than was Francis P. Garvan. In possession of great
wealth, his human qualities were in nowise different than had
circumstances been otherwise. His human sympathies were
tremendous both for people in the mass and for individuals...
“His backing fully launched the Chemurgic movement,
with its new hope for agriculture and for the nation. His
aggressive and far-seeing leadership lives in inspiration to
those who carry on.”
1687. Kaufmann, H.P.; Mardner, P. 1938. Studien auf dem
Fettgebiet. 57. Ueber die Herstellung von Filmen durch
Schwefelung von trocknenden Fetten in duennen Schichten
[Studies in the ﬁeld of fats. LVII. The production of ﬁlms
by sulfurizing thin layers of drying oils]. Fette und Seifen
(Hamburg) 45(3):177-79. March. [3 ref. Ger]
• Summary: Soy oil is mentioned (p. 179, right, line 1).
However the main oil is linseed oil. Address: Both: PhD,
Inst. for Pharmacy and Chemical Technology, Univ. of
Muenster, North Rhine-Westphalia, Germany.
1688. Reece, Floyd M.; Taggart, Matthew F. 1938. Ungelled
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drying oil product. U.S. Patent 2,133,358. April 5. 2 p.
Application ﬁled 11 May 1936.
• Summary: “This invention relates to a method of heat
treating drying oils.
“In Reissue Patent No. 19,307, granted September
4, 1934 to Floyd M. Reece, is described a method of
treatment of tung oil for the purpose of rendering it
especially adaptable for use as a drying or base oil in the
manufacture of paints and varnishes and plasticizing of
lacquers. As therein described, the oil is heated very rapidly
to a temperature of 625ºF. or higher, the heating Operation
being carried forward with such rapidity that the formation
of a gel is avoided while the oil is passing through the
temperature range of, say 550 to 600º, in which such gel
formation ordinarily takes place. The oil is then maintained
at the higher temperature–that is, preferably above 625 F. for
a very short time and cooled below a gelling temperature.
This entire heating period is normally about 15 seconds for a
temperature of 675ºF.”
Note: Soy is mentioned 13 times in this patent in the
forms “soya bean oil,” “tung and soya bean oils,” “soya and
tung oils” and “soya, ﬁsh and hempseed oils.” Address: 1-2.
South Bend, Indiana.
1689. Schuler, Elmer B. Assignor to The Glidden Company
(Cleveland, Ohio). 1938. Coating composition. U.S. Patent
2,114,985. April 19. 3 p. Application ﬁled 30 Oct. 1934. [1
ref]
• Summary: “This invention relates to coating compositions
for use in the ﬁnishing of surfaces... More particularly it
contemplates the use of a water soluble proteid material,
preferably casein, together with a special resin plasticizer
made by reacting a polyhydric alcohol with boric acid.” It
attempts to solve the problem of bleeding. Example 4 shows
that a “solution of protein derived from soya bean meal was
made up, just as the casein solution of Example 3.”
Note: This is the earliest document seen (Oct. 2017) that
mentions a “plasticizer” or a “resin plasticizer.” A plasticizer
is “a substance (typically a solvent) added to a synthetic resin
to produce or promote plasticity and ﬂexibility and to reduce
brittleness.” Address: Lakewood, Ohio.
1690. Industrial and Engineering Chemistry, News Edition.
1938. Artiﬁcial ﬁber from soybean cake [Ryohei Inouye
receives Fuji prize for 1937]. 16(8):232. April 20.
• Summary: On March 5, Ryohei Inouye received the Fuji
prize award from the Physical and Chemical Study Council
of Kyoto Imperial University for his discovery of a process
by which it is economically possible to produce artiﬁcial
ﬁber from the proteins of soybean cake. The council believes
this is an outstanding contribution to the development of
Japan’s chemical industry in 1937. These researches were
stimulated by the Italian process of producing ﬁbers from
casein and by researches in Germany which aim to produce

textile ﬁber from ﬁsh protein. A company has been formed to
undertake the production of the ﬁber from soybean cake and
hopes to be producing 20 to 30 tons/day by autumn.
Note 1. On 8 Sept. 1937 Toshiji Kajita and Ryohei
Inoue of Japan applied for a U.S. patent titled “Process for
manufacturing artiﬁcial ﬁber from protein contained in soya
bean.” This patent (No. 2,192,194) was issued on 5 March
1940 and assigned to Showa Sangyo K.K. of Yokohama.
On 5 March 1938 Ryohei Inouye of Japan received the Fuji
prize for artiﬁcial ﬁber made from soybean proteins. At the
same time, Robert Boyer of the Ford Motor Co. in Dearborn,
Michigan, must have been researching and developing an
identical product, which he ﬁrst exhibited in May 1938.
Yet it would seem that Inouye (and Kajita) of Japan should
be given the credit for invention of the product. But was
Inouye’s product ever sold commercially?
Note 2. This is the earliest English-language document
seen (Nov. 2017) that uses the term “artiﬁcial ﬁbre” to refer
to spun soy protein ﬁber used like a textile ﬁber.
Note 3. This is the earliest document seen (Jan.
2014) that concerns the work of Showa Sangyo K.K. with
soybeans.
1691. Shoenﬁeld, Allen. 1938. Soy beans help light way in
chemurgic recovery path. Detroit News. April 26. p. 9, col. 3.
• Summary: A summary of presentations related to soy beans
at the 4th annual conference of the Farm Chemurgic Council,
held in Omaha, Nebraska. Soy beans and fuel alcohol (agrol)
are seen as a kind of two-horse team that will help farmers
out of the depression. The main speaker was Robert A. Boyer
of the Ford Motor Co. Address: U of M. Bureau.
1692. Beckel, A.C.; Brother, G.H.; McKinney, L.L. 1938.
Protein plastics from soybean products: Relation of water
content to plastic properties. Industrial and Engineering
Chemistry 30(4):436-40. April. (Chem. Abst. 32:3853). [10
ref]
• Summary: “Soybean protein has been found to possess
properties which permit the production of two different types
of plastic material. Addition of water to soybean protein or
meal leads to a product similar to casein plastic, whereas
reduction of the moisture content below 5 per cent gives a
zeinlike plastic. A new method for measuring plastic ﬂow has
been developed and applied.” Ed. note.
Casein plastic is the best known and only industrially
important protein plastic material up to the present time.
They are produced by adding water to the casein up to a total
of 25 to 40%, the mixture is plasticized by heat and pressure,
formed into the desired shape, and hardened by soaking
in dilute formaldehyde solution. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
1693. National Farm Chemurgic Council, Inc. 1938.
Ofﬁcial program–Fourth Annual Chemurgic Conference of

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 672
Agriculture, Industry and Science. New York, New York. 8
p. 18 cm.
• Summary: On the cover: The conference will be held at the
“Hotel Fontenele, Omaha, Nebraska. April 25, 26, 27, 1938.
Purpose: To advance the industrial use of American farm
products through applied science.”
“Tuesday, April 26. 9:15 A.M. Soybean section:
Planning a soybean agenda for next year. Presiding: Edward
J. Dies, Chairman, Soybean Committee. ‘Soybean oil,’ H.R.
Kraybill (Purdue Univ., West Lafayette, Indiana), Lamar
Kishlar (Ralston Purina Co., St. Louis, Missouri), E.E.
Ware (Sherwin-Williams Co., Cleveland, Ohio). ‘Soybean
oilmeal,’ J.W. Hayward (Archer-Daniels-Midland Co.,
Minneapolis, Minnesota), E.S. Dyas (Iowa State College,
Ames, Iowa). ‘Solving problems of southern soybean
growers,’ C.O. Eddy (State Experiment Station, Baton
Rouge, Louisiana), Jacob Hartz (Stuttgart, Arkansas), Walter
Godchaux (New Orleans, Louisiana).
“General soybean section. Presiding: Eugene D. Funk,
Bloomington, Illinois. ‘Work of the U.S. Regional Soybean
Industrial Laboratory,’ O.E. May, Director, U.S. Regional
Soybean Industrial Laboratory, Urbana, Illinois. ‘Value of
recent developments in soybean oil to technical trades,’ M.F.
Taggart, (O’Brien Varnish Co., South Bend, Indiana). ‘The
story of soybean glue,’ Hugh F. Armstrong, (I.F. Laucks,
Inc., Portsmouth, Virginia). ‘Past and future prospects for
utilization of soybean products,’ E.F. Johnson, (President,
National Soybean Processors Association). Address: R.A.
Boyer (Ford Motor Co., Dearborn, Michigan). General
discussion.
The conference also included four luncheons, an agrol
session (agricultural alcohol), a chemurgic banquet, a closing
general section, an open form near the end, with Wheeler
McMillen (President, National Farm Chemurgic Council)
presiding. Address: 654 Madison Ave., New York, N.Y.
1694. Nihon Kari Kogyo, K. K. 1938. Procédé de fabrication
de ﬁbres artiﬁcielles a partir de la proteine contenue dans le
soja [Process for manufacturing artiﬁcial ﬁbre from protein
contained in soybean]. French Patent 827,992. May 6.
(Chem. Abst. 32:7285). [Fre]*
1695. Nippon Kari Kogyo K.K. 1938. Procédé de fabrication
de ﬁbres artiﬁcielles à partir de la protéine contenue dans
le soja [Process for making artiﬁcial ﬁbers from soybean
protein]. French Patent 827,992. May 6. [Fre]*
• Summary: The ﬁbers are made by a process similar to
that for making Lanital, a wool-like ﬁber made from casein.
Note: This process for making soy protein ﬁber was patented
(in two patents) by this Japanese company before it was
“invented” by Robert Boyer at the Ford Motor Co.
1696. Showa Sangyo, K.K. 1938. Procédé de formation
d’un enduit ou pellicule sur des ﬁbres ou tissus [Process for

forming a coating or ﬁlm upon ﬁbers or tissues]. French
Patent 827,993. May 6. [Fre]*
1697. Science News Letter. 1938. New ﬁber made from
soybean protein to be used in autos: Ford factories already
have half-a-dozen good jobs for Chinese legume’s products;
Good mixer with tung oil. 33:302. May 7.
• Summary: “A new synthetic ﬁber, made from the protein
material of soybeans, was exhibited for the ﬁrst time by
Dr. R.A. Boyer of the research department of the Ford
Motor Company before the meetings of the Fourth Annual
Conference of the Farm Chemurgic Council, at Omaha
[Nebraska in April 1938; Proceedings were never published].
The new ﬁber, destined for use in automobile upholstery,
was developed as an outgrowth of work by Italian chemists
in making a synthetic wool from milk casein.” In 1937
some 400,000 pounds of soybean meal were used in the
manufacture of parts for motor cars, probably largely as a
ﬁller. “The enamel on Ford cars contains 35 per cent soybean
oil and 300,000 gallons of this oil were needed in 1937. The
foundry uses some 250,000 gallons yearly in its operations.
Soybean meal, from which the oil has been extracted, is
widely used in the plastic molding compounds from which
are made steering wheels and other parts of motor cars. Last
year 400,000 pounds of soybean meal were used in this way.
Soybean meal is also being used in the foundry of the steel
mill, where large-sized cores in the molds are made of this
material. A million pounds of this core binder, containing
a large proportion of soybean meal, was used by the Ford
plants last year. Soybean meal ﬁnds additional use as an
impregnating agent for gaskets. A water-soluble paint, using
soybean oil as the carrying agent for paint pigment, has been
developed and is being employed in the Ford factories.”
Note 1. This is the earliest document seen (June 2011)
concerning the Ford Motor Company’s work with soy
protein ﬁber. Notice however that on 8 Sept. 1937 Toshiji
Kajita and Ryohei Inoue of Japan applied for a U.S. patent
titled “Process for manufacturing artiﬁcial ﬁber from protein
contained in soya bean.” This patent (No. 2,192,194) was
issued on 5 March 1940 and assigned to Showa Sangyo K.K.
of Yokohama. On 5 March 1938 Ryohei Inouye of Japan
received the Fuji prize for his earlier discovery of soy protein
ﬁber. His research was stimulated by the Italian process of
producing ﬁbers from casein and by researches in Germany
which aim to produce textile ﬁber from ﬁsh protein.
Note 2. This is the earliest English-language document
seen (Nov. 2017) that uses the term “synthetic ﬁber” to refer
to spun soy protein ﬁber used like a textile ﬁber.
1698. Nihon Kari Kogyo, K. K. 1938. Procédé de fabrication
de ﬁbres artiﬁcielles a partir de la proteine contenue dans le
soja [Process for manufacturing artiﬁcial ﬁbre from protein
contained in soybean]. French Patent 828,075. May 10.
(Chem. Abst. 32:7286). [Fre]*
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1699. Nippon Kari Kogyo K.K. 1938. Procédé de fabrication
de ﬁbres artiﬁcielles à partir de la protéine contenue dans
le soja [Process for making artiﬁcial ﬁbers from soybean
protein]. French Patent 828,075. May 10. [Fre]*
• Summary: The ﬁbers are made by a process similar to that
for making Lanital, a wool-like ﬁber made from casein.
1700. Rowland, Ben W. Assignor to Institute of Paper
Chemistry. 1938. Sizing paper. U.S. Patent 2,116,768. May
10. 2 p. Application ﬁled 7 Dec. 1934.
• Summary: “I claim as my invention:
“1. A method of preparing a paper pulp sizing solution
containing acid precipitable colloidal particles of rosin which
comprises adding to a dilute aqueous solution of alkali
resinate about 10 to 50 per cent soya bean-casein based on
the weight of the alkali resinate, allowing the mixture to
stand until the casein has become dispersed and the alkali
resinate has become at least partially hydrolyzed as indicated
by the increasing turbidity of the solution.”
Note: Soy is mentioned 4 times in this patent in the
forms “casein extracted from soy bean ﬂour,” “soy bean
casein” and “soya bean casein.” Address: Appleton,
Wisconsin.
1701. Knight, Henry G. 1938. Industrial accomplishments
at the new Soybean Laboratory. Industrial and Engineering
Chemistry, News Edition 16(10):291-93. May 20.
• Summary: “There are at present approximately 35 mills
crushing soybeans, 15 plants engaged in the manufacture
of soybean ﬂour, 20 in the manufacture of soybean food
products, and more than 50 in the manufacture of other
industrial products.”
“There has been a large increase in the use of soybean
seed for industrial and food products such as paints, enamels,
varnish, glue, printing ink, linoleum, plastics, shortenings,
margarine, foundry cores, livestock feeds, ﬂour, soy sauce,
dietetic foods, infant foods, beverages, and so on.”
Thirty-six different varnishes containing 100%
soybean for their oil content have been developed and are
now undergoing exposure tests to determine their aging
properties.
Photos show: (1) The old agricultural building housing
the Regional Soybean Industrial Products Laboratory at
Urbana, Illinois. (2) Interior view of the analytical division
of the new Soybean Laboratory at Urbana, Illinois. (3) “A
modern molecular still at the new Soybean Laboratory at
Urbana, Illinois.” (4) Henry G. Knight, Chief, U.S. Bureau
of Chemistry and Soils, applying soybean varnish to a cabin
cruiser to see how well it will stand up under salt water
conditions. Address: U.S. Bureau of Chemistry and Soils,
Washington, DC.
1702. Science. 1938. Yarn from soybean.

87(2264):Supplement p. 10. May 20.
• Summary: “Development of the process for converting
soybean protein into ﬁber is credited to Ryojei [Ryohei]
Inouye, awarded recently the Fujii [Fuji] prize of the
Physical and Chemical Study Council of Kyoto Imperial
University, one of Japan’s ‘big six’ universities, for his
accomplishment.” A Japanese company is preparing to start
production of this new synthetic ﬁber on a small commercial
scale this fall.
Note: This is the earliest English-language document
seen (Nov. 2017) that uses the term “yarn” (or “yarns”) to
refer to spun soy protein ﬁber used like a textile ﬁber.
1703. al-Muqtataf (The Selection). 1938. Ab-baslah asSiniyyah wa manaﬁ’aha al-muta’adidah wa hiya ful as-suya”
[The Chinese peas and their various beneﬁts]. 93:110-11.
June. [Ara]
• Summary: Note: This is the 2nd earliest document seen
that mentions the soybean in Arabic, which it calls “the
Chinese pea” (ab-baslah as-Siniyyah).
Shuang Wen (2017, p. 25) translates: “For example, in
June 1938, an Egyptian agronomist `Awud Gindi wrote the
following report: ‘The beneﬁts of one pound of soy protein
is equivalent to more than two pounds of beef; the protein
in soy is four times of eggs, wheat and grain; double the
protein in butter and fava beans; and twelve times of milk.
Therefore, British and American health magazines urge
its readers to integrate soy ﬂour into their daily food by
any means and widely publicize the practice of gradually
replacing white ﬂour with soybean ﬂour or adding soybean
ﬂour to the white ﬂour as a great source of nutrition.’”
Address: Cairo, Egypt.
1704. Grove, Ernest W. 1938. Soybeans in the United States;
Recent trends and present economic status. USDA Technical
Bulletin No. 619. 31 p. June. [30 ref]
• Summary: Contents: Introduction. Development of the
soybean industry in the United States. Soybeans in the
world market: Relation of United States to world market
for soybeans. Soybean production in the U.S. Amount
of beans used for crushing: Soybean oil, soybean meal.
Factors affecting the price of soybeans. Present economic
position of the bean and its products: Soybean oil, soybean
meal, elasticity of demand, elasticity of supply, soybean
production.
Tables: (1) Production of soybeans in speciﬁed
countries. (2) Imports of soybeans, soybean oil, and soybean
cake and meal, U.S. 1912-36. (3) U.S. tariff rates on
soybeans, soybean oil, and soybean cake or meal, 1913-37.
(4) Soybeans: Acreage for hay, beans, and grazed or hoggedoff, U.S., 1924-37. (5) Soybean production, quantity crushed,
exports, change in stocks, quantity used for feed or seed,
and average farm price 1924-37. (6) Factory consumption
of soybean oil, by classes of products, 1931-36. (7) Factory
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production, net imports, stocks, and disappearance of crude
soybean oil, 1922-36. (8) Production of soybean, cottonseed,
and linseed oil, 1922-36. (9) Production of high-protein fees
in the U.S., average 1928-32, annual 1933-36. (10) Value of
soybean oil and meal produced per bushel of soybeans, farm
price, and spread between farm price and total value, U.S.,
October 1922-September 1937. (11) Average price per pound
of soybean oil, linseed oil, and cottonseed oil, in tank carlots,
speciﬁed localities, by months, 1929-36. (12) Average price
per ton of soybean meal, cottonseed meal, and linseed meal,
bagged, speciﬁed markets, by months, 1929-36. (13) Total
acreage, acreage harvested for beans, yield per acre, and
production of soybeans in the U.S., and selected regions
and States, 1924-37. (14) Total acreage, acreage harvested
for hay, acreage grazed or hogged off, acreage harvested for
beans, yield per acre, and production of soybeans in the U.S.,
and selected regions and States, 1924-37.
Figures: (1) Graph. Acreage of soy beans for hay, beans,
grazed or hogged off, and equivalent of total solid acreage,
1924-1937. (2) Graph and bar chart. Production, utilization,
and average farm price of soybeans of soybeans, 1924-1936.
The price hit bottom in about 1931-33. (3) Map. Soybeans:
Total acreage in the United States, 1934. Each dot represents
1,000 acres. More than 99% of all soybeans are grown east
of the Mississippi River. (4) Map. Soybeans: Production in
the United States, 1934. Each dot represents 5,000 bushels.
The North Central States account for about 90% of total U.S.
production.
(5) Graphs. Value of oil and meal produced per bushel of
soybeans, Oct 1930 to Sept. 1937. During 90% of this time,
the value of the meal in one bushel was worth more than
the value of the oil. The oil was worth more only from Aug.
1935 to April 1936.
(6) Bar chart. Factory consumption of soybean oil by
groups of industries, 1931-1936. “Before 1935, soybean
oil was used mostly as a drying oil. Its use in this ﬁeld has
not decreased materially, but increases in production during
recent years have been accompanied by stronger demand for
edible oils. Consequently most of the larger supplies have
entered into the manufacture of food products, chieﬂy lard
substitutes, and soybean oil is now predominantly an edible
oil.”
(7) Graphs. Farm price of soybeans, value of oil
and meal produced, and spread between price and value,
Oct. 1933 to Sept. 1937. (8) Graphs. Prices of soybean,
cottonseed, and linseed oils at speciﬁed markets. Oct. 1929
to Sept. 1937. During most of this time, soybean oil was
generally the lowest in price of the three.
(9) Graphs. Prices of soybean, cottonseed, and linseed
meals at speciﬁed markets. Oct. 1929 to Sept. 1937. During
most of this time, cottonseed meal was generally the lowest
in price of the three. Address: Asst. Agricultural Economist,
USDA Bureau of Agricultural Economics.

1705. Kress, Otto; Johnson, Charles E. Assignors to The
Institute of Paper Chemistry (Appleton, Wisconsin). 1938.
Alkaline earth ﬁller. U.S. Patent 2,123,173. July 12. 2 p.
Original application ﬁled 2 March 1935. Divided and this
application ﬁled 27 March 1936. [1 ref]
• Summary: “Our invention relates to the sizing of paper
and has to do more particularly with the manufacture of
an alkaline earth ﬁller for rosin-sized paper.” The colloidal
emulsion involved may contain “a protein material such as
soya bean or milk casein.” Address: Appleton, Wisconsin.
1706. Science News Letter. 1938. Nation’s soybean lab
develops 36 varnishes. 34:39. July 16. [1 ref]
• Summary: Based on an article by Dr. Henry G. Knight in
Industrial and Engineering Chemistry, News Edition (20
May 1938, p. 291-93). A little more than a year ago active
work began on most of the projects at the government’s
Soybean Laboratory at the University of Illinois. Thirty-six
different varnishes containing 100% soybean oil for their
oil content have been developed and are now undergoing
exposure tests to determine their aging properties.
1707. Davis, Watson. 1938. Henry Ford and soybeans.
Health (Mountain View, California) 5(7):16. July.
• Summary: “Henry Ford’s greatest love among the
‘chemurgic’ products (agricultural products used industrially)
that he sees aiding economic progress is known to be
soybean protein plastic.” Address: Director, Science Service.
1708. Walton, John. 1938. The fuel possibilities of vegetable
oils: An examination of the technical problems associated
with bean and seed oils. Gas and Oil Power (London)
33:167-68. July.
• Summary: “The development of the internal combustion
engine has proceeded along two deﬁnite channels, viz., spark
ignition and compression ignition” [diesel].
Vegetable oils are currently expensive, even though
it may be possible to split off their glycerine content and
credit the oil cost with the extra cash available from selling
or using the glycerine. The following vegetable oils have
been closely investigated by both the author and by technical
organizations on the Continent: Castor oil, ground nut oil,
grape seed oil, hemp oil, linseed oil, maize oil, cameline oil,
chestnut oil, pumpkin seed oil, sunﬂowerseed oil, beechnut
oil, palm oil, rape oil, olive oil, lupin oil, soya bean oil, pea
oil, cotton seed oil, poppy seed oil, shea butter.
In Germany, Dr. Kurt Gaupp, in tests on metals used in
the construction of diesel engines, “found that soya bean oil
had no effect whatever on sections of polished copper, brass,
aluminium, steel, galvanised sheet iron, nickled sheet iron or
tin.” However photo-micrographs show that the formation of
oxidation products is generally greater when using soya bean
oil than when using gas oil.
“To get the utmost value from vegetable oils as fuel it is
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academically necessary to split off the glycerides and to run
on the residual fatty acid. Practical experiments have not yet
been carried out with this; the problems are likely to be much
more difﬁcult when using free fatty acids than when using
the oils straight from the crushing mill. It is obvious that the
glycerides have no fuel value and in addition are likely, if
anything, to cause an excess of carbon in comparison with
gas oil.”
Note 1. This is the earliest English-language document
seen (Oct. 2007) that uses the word “sunﬂowerseed.
Note 2. This is the earliest English-language document
seen (Oct. 2007) that uses the word “micrographs” (or
“micrograph”) or “photo-micrographs” in connection with
soy.
Note 3. Knothe (2005, p. 10), in a section titled “The
ﬁrst ‘biodiesel,’” observes: “Walton’s statement points
in the direction of what is now termed ‘biodiesel’ by
recommending the elimination of glycerol from the fuel,
although esters are not mentioned. In this connection, some
remarkable work performed in Belgium and its former
colony, the Belgian Congo (known after its independence for
a long time as Zaire), deserves more recognition than it has
received.” See G. Chavanne’s 1937 Belgian patent.
1709. Newsweek. 1938. Henry Ford, 75: Machine age just
begun, he tells Detroit banquet. 12:11-12. Aug. 8.
• Summary: Henry Ford has always shied away from public
tributes, and been serious and self-effacing. And so he was
on July 30, his 75th birthday, “when all Michigan paid him
homage as the man who lifted America out of the horseand-buggy era and transformed an agricultural state into the
motor capital of the world.”
Following a day of parades throughout Michigan, in
which thousands of citizens participated, a special banquet
was held in Detroit on Saturday night. Some “1,600 persons
who had paid $5 a plate–many of them rival auto makers–
cheered the name of the lean, sharp-eyed industrialist who
has an unshakeable faith on the onward march of America
and of American initiative.” Neither selﬁsh ﬁnanciers nor
misguided administrators in Washington, DC, can stop it, he
said. Then there was a pageant at the Fair Grounds.
“All in all, it was largely just another day to Henry Ford
except for two things–a pair of neckties, one worn about
his neck and the other carried in his pocket. They were
not marvels for looks, nor was there any personal vanity
concerned. But to the motor magnate they were symbols of a
new advance: each contained 50 per cent material spun from
the ﬁber of the soy bean, that Asiatic legume which Ford has
already transformed into plastics, ﬁnishes [auto body paints]
and other automobile material.”
1710. Science News Letter. 1938. Fiber and cloth made from
soybean protein [in Japan]. 34:105. Aug. 13.
• Summary: A Japanese company is preparing to start

production in the fall of 1938 on a small commercial scale of
another new synthetic ﬁber, produced this time by chemical
means from the soybean. The company plans to manufacture
ﬁbers and cloth at the rate of 20 to 30 tons a day. The process
for converting soybean protein into ﬁber was developed by
Ryojei Inouye, who was recently awarded the Fujii prize of
the Physical and Chemical Study Council of Kyoto Imperial
University, one of Japan’s “big six” universities.
The drive to produce the new material as soon as
possible was inspired by German success in making a ﬁber
that contains 50% ﬁsh albumin and 50% cellulose, and by an
Italian process which makes yarn out of casein.
1711. Oil, Paint, and Drug Reporter. 1938. Kellogg buys
business of Shellabarger Products. 134(7):58. Aug. 15.
• Summary: “The Spencer Kellogg & Sons, Buffalo, New
York, has acquired the plant and business of the Shellabarger
Grain Products Company, Decatur, Illinois. The acquisition
became effective August 10.” The Shellabarger plant began
crushing soybeans in 1929. It is located on the Illinois
Central Railroad.
Other Kellogg plants for the crushing of soybeans and
reﬁning of oil are located at Des Moines (Iowa), Chicago
(Illinois), Buffalo (New York), and Edgewater (New
Jersey). “In addition to crude soybean oil the Kellogg
Company also produces several grades of reﬁned oil for the
protective coating [paint and varnish] industries, reﬁned
and hydrogenated oils for margarin [sic] and shortening
manufacturers, soybean meal for the feedstuff industry, and
now at this new plant a line of soybean ﬂours for the baking
industry.”
A photo shows the Shellabarger plant.
1712. Oil, Paint, and Drug Reporter. 1938. Soybean meal.
134(7):58. Aug. 15.
• Summary: “The Glidden Company, Soya Products
Division, Chicago [Illinois], is distributing a leaﬂet
explaining the use of its ‘4hi’ new process soybean meal as
an ingredient of poultry and stock feeds and fertilizers.”
1713. Isaacs, Mone R. 1938. Composition of matter. U.S.
Patent 2,127,298. Aug. 16. 2 p. Application ﬁled 17 Aug.
1936.
• Summary: Protein sources include “soya bean meal,
glue, peanut meal,... linseed meal...” Address: Philadelphia,
Pennsylvania.
1714. Hodgins, Theodore S. Assignor to Helmuth Reichhold
doing business as Reichhold Chemicals Inc. (Detroit,
Michigan). 1938. Process for improving drying properties of
oils. U.S. Patent 2,133,894. Oct. 18. 8 p. Application ﬁled 26
Feb. 1937. 9 ﬁgures.
• Summary: Example 1: Use the formula: Soya bean oil 100
parts by weight, potassium permanganate 1 part by weight,
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potassium hydroxide 0.025 parts by weight, water (not
constant) 1.0 to 10 parts by weight.
Note: Soy is mentioned 8 times in this patent in the
forms “raw soya oil,” “soya bean oils,” “untreated soya bean
oils,” “treated soya bean oils” and “soya bean oil.” Address:
Royal Oak, Michigan.
1715. New York Times. 1938. Home planning and building
equipment: Meeting to show chemical progress. Aug. 28. p.
RE14.
• Summary: The 96th meeting of the American Chemical
Society will be held in Milwaukee, Wisconsin, Sept. 5-8.
The section titled “New synthetic dyes” states: “The
utilization of soybean oil in paints and varnishes will
be explained by Dr. A.J. Lewis and Klare S. Markley of
the United States Regional Soybean Industrial Products
Laboratory at Urbana, Illinois. They will outline the results
of experimental studies in which soybean oil was the only oil
used.” Address: USDA.
1716. Brother, G.L.; McKinney, L.L. 1938. Sojabohnenprotein als Ausgangsstoff fuer plastische Massen
[Development of soybean protein as a possible base for
plastic material (Abstract)]. Kunststoffe 29(8):226. Aug. [1
ref. Ger]
• Summary: A German-language summary of an Englishlanguage article with the same authors and title published
in 1938 in British Plastics and Moulded Products Trader
10(113):248-251. Address: Illinois.
1717. Farrar, M.D.; Flint, W.P. 1938. Soybean ﬂour as a
spray material. J. of Economic Entomology 31(4):482-85.
Aug. [3 ref]
• Summary: The usefulness of soybean ﬂour as a sticker
and spreader in agricultural sprays depends on the waterdispersible colloids. Table 2 shows that the main active
ingredient in spray formulations is lead arsenate. Address: 1.
Illinois Natural History Survey, Urbana; 2. Illinois Natural
History Survey and Illinois Agric. Exp. Station, Urbana.
1718. Product Name: Prosize (Paper Sizing Based on
Isolated Soy Protein).
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: Cleveland, Ohio.
Date of Introduction: 1938 August.
New Product–Documentation: B.W. Rowland and W.M.
Bain, W.M. 1940. Paper Trade Journal. 110(17):33-36. April
25. “Prosize.” “During the past 20 months, Prosize, made
with the above-mentioned soya-protein and boric acid, has
entered the regular manufacturing operation in 30 paper mills
of the United States. This sizing compound has been found
from experience to meet the industry’s needs in the following
respects:” Eleven reasons are given.
H.J. Hotz, T.T. Collins, Jr., H.L. Davis. 1941. Paper

Trade Journal 112(8):136-41. Feb. 20. “Prosize and certain
aspects of rosin sizing.” Prosize is an improved paper sizing,
based on isolated soybean protein, and developed and
patented by The Glidden Co.
P.E. Sprague. 1944. Soybean Digest. Sept. p. 48.
“Utilization of soya proteins in industry.” “The well-known
‘Prosize’ process for improved paper sizing has been
perfected, patented, and is in general use, and is based on
isolated [soy] protein.”
1719. Christian Science Monitor. 1938. Tests show patent
system merely needs dusting off. Sept. 8. p. 3.
• Summary: The U.S. patent system was discussed at
the 96th meeting of the American Chemical Society in
Milwaukee, Wisconsin. It is considered basically sound, with
only small changes needed.
“George H. Brother of the U.S. Regional Soybean
Industrial Products Laboratory at Urbana, Illinois, told the
Agricultural Division that millions of dollars worth of farm
products are ﬁnding new markets in the plastics industry.”
This tends to stabilize farm income and reduce prices.
A.J. Lewis and Klare S. Markley, “also chemists in the
Soybean Products Laboratory,” foresee the day when U.S.
dependence on foreign sources for the bulk of its drying oils
used in paints and varnishes will be reduced by the use of
soybean oil from domestic crops.
“One of the basic tasks of the laboratory at present,
they said, is to ﬁnd the effect of varietal, climatic, soil and
fertilizer differences upon the chemical composition of the
soybean; also to develop new industrial outlets.” Address:
USDA.
1720. Bluma, R.A.; Billiez, R.L. 1938. Procédé pour le
traitement des protéines et matieres en resultant [Process for
the treatment of proteins and the resulting materials]. French
Patent 831,630. Sept. 9. [Fre]*
1721. Sargent, Edward Henry George. Assignor to Reckitt
& Sons, Ltd., Hull, England. 1938. Molding composition.
U.S. Patent 2,129,749. Sept. 13. 1 p. Application ﬁled 5 June
1936.
• Summary: “The present invention relates to the production
of synthetic resin molding compositions which are capable
of being converted into powder for use as molding powders.”
“The preferred protein employed is that obtained from
rice, but proteins obtained from soya bean, wheat, maize,
milk, glue, or other materials may be used.” Address: Hull,
England.
1722. Carlier, J. 1938. Procédé de production de masses
plastiques et de ﬁbres textiles artiﬁcielles [Process for the
production of plastic masses and of artiﬁcial textile ﬁbers].
French Patent 832,347. Sept. 26. [Fre]*
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1723. Barnard, H.E. 1938. New industrial uses for farm
crops. Refrigerating Engineering 36(3):155-58, 194-95.
Sept.
• Summary: Soybean protein seems to have a bright future
in the production of plastics, in the sizing or coating of
paper, as an adhesive in making plywood. Artiﬁcial leather
now contains soybean oil. Nicotine, from the tobacco plant,
“has large and growing use as an insecticide.” A small
portrait photo shows H.E. Barnard. Address: National Farm
Chemurgic Council, New York, NY.
1724. Boyer, R.A. 1938. How soybeans help make Fords.
Proceedings of the American Soybean Association p. 6-9.
18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: This paper was presented at Wooster or
Columbus, Ohio, on Sept. 12-14, 1938. “Eight years ago
out in Greenﬁeld Village in Dearborn, Mr. Henry Ford built
a laboratory. It was not an ordinary laboratory because it
did not contain the ordinary apparatus usually found in a
laboratory. Instead there was a large retort, so large that it
was capable of treating one ton of raw materials at a time.
Day and night for one year, tons of corn, wheat, potatoes,
oats, carrots, etc. were fed into this retort, disintegrated
by heat, and the by-products separated for chemical
examination.
“This was the ﬁrst attempt made by Mr. Ford to put into
action something he had had in mind for a long time, namely,
‘Finding Industrial Uses for Farm Crops’ or in Mr. Ford’s
words, ‘To Learn How to Grow an Automobile.’ It was done
in a typical Ford manner. Instead of highly trained men he
chose for this work, young men from his Trade School who
had demonstrated an interest in science but who were not
yet handicapped by too much book knowledge about things
that could not be done. The scale on which the work was
done was also typical of Mr. Ford. He built the retort large
necessitating that the work be done with tons rather than
grams of materials. The idea was that if anything unusual
did happen it would be on a scale so large that it could not
escape notice.
“After examining the results of the ﬁrst years work we
came to the conclusion that a crop, to be successful as a raw
material for industry, should have substantial quantities of
oil, protein and carbohydrate. With this theory established it
was easy for us to pick out the soybean as the crop on which
to concentrate our experiments because of its outstanding
ability in meeting all these requirements.”
“This year [1938]... we have planted on Ford Farms
over 12,000 acres of soybeans. That will not be enough for
our requirements, however, so we have encouraged farmers
to grow beans for us by loaning them seed in the spring to
be returned at harvest time together with the rest of their
crop which we buy at market price. This spring we gave out
46,000 bushels of seed which should return us at harvest

time, estimating conservatively, a half million bushels of
soybeans.”
Boyer’s group developed a small-scale solvent
extraction unit that used a “special gasoline solvent.” “It
was our belief that this operation should be done as close
to the source of the beans as possible... so we have kept it
simple and as cheap as possible and have made it suitable
and practical for installation in a farm community. A month
ago at Saline, Michigan we put into operation one of these
solvent oil extraction units. This is the ﬁrst rural installation
we have made and it is a good example of how the farm
and factory can be brought together. This plant is located on
Michigan Avenue...
“Last year in our experimental oil extraction plant
located at Rouge, we processed a total of 12,000,000 pounds
of beans or the crop from about 10,000 acres. We obtained
250,000 gallons of oil from this operation which amounted
to less than half of our requirements. We have two large
uses for soy oil. The enamel with which all Ford cars are
painted contains approximately 35% soybean oil. In 1937 the
total consumption in this manner was 300,000 gallons. The
other large use of soybean oil is in the foundry, used in the
manufacture of cores. The oil is used as a binder for the sand.
In times of high production half a tank car of oil is consumed
every day. In 1937, 600,000 gallons of oil were used. It takes
30,000 acres or 46 square miles to produce this amount...
“After the meal has been freed from the oil it is used
on production in three different ways; the ﬁrst and most
spectacular use is that of the plastics. The Ford Motor
Company uses 2½ million pounds of the plastic compound
in a year and last year we produced about half of this amount
ourselves. About one-third of this molding compound
consists of soybean meal, so that we consumed about half
a million pounds of meal in this manner last year... We use
a large amount of soybean meal in the foundry in much the
same manner as we use the oil...
“A binder for this sand consisting mainly of soybean
meal is used here. The consumption in this manner
approaches a million pounds yearly.”
The development of which Boyer’s group is most proud
is the spinning of a synthetic protein ﬁber from soybeans.
The ﬁrst synthetic cellulose ﬁber was rayon and in 1936
Lanital, a synthetic protein ﬁber made from milk protein
(casein) was developed in Italy. “Although Lanital is a
synthetic protein ﬁber, it is still dependent on an animal
source, cows milk, for its raw material. When Lanital was
announced it was natural for us to undertake the same thing
using the protein from soybeans. We were not successful in
producing a ﬁbre until a few months ago and it was not until
the other day that a skein of soybean ﬁbre was produced.
I am glad to be able to display today for the ﬁrst time in a
skein form a ﬁbre made from soybean protein. Although it is
still very much in the experimental stage, the ﬁbre exhibits
the same tendency as wool and mohair [goat’s hair] in its
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tendency to resist creasing.
“In order to give you an idea of what the comparative
costs will be between wool and soybean ﬁbre, it takes 2 acres
of grazing land to support one sheep a year. The average
wool yield from one sheep is eight pounds. On the other
hand two acres of land will produce 400 pounds of soybean
protein.
“We realize that we have a great deal of hard work ahead
of us yet before we attain our goal of ‘growing a Ford car.’
We feel, however, that we have made substantial progress.”
Address: Ford Motor Company [Dearborn, Michigan].
1725. Brother, George H.; McKinney, Leonard L. 1938.
Soybeans: Some possible possibilities in the production of
protein plastic material from soybeans. Modern Plastics
16(1):41-43, 70. Sept. [11 ref]
• Summary: Thermoplastic formaldehyde-hardened soybean
protein containing 1% formaldehyde and not over 3%
moisture, may be mixed with phenolic or urea-formaldehyde
molding compounds to produce molding powder with
thermosetting properties. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1726. Brother, George H. 1938. Plastic materials from
farm products. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 34. Sept. 9 p. [3 ref]
• Summary: Contents: Introduction. Deﬁnition of plastics.
Wood and cellulose. Casein. Zein. Soybeans (p. 5-7).
Economics. Literature cited.
At the bottom of page 1 we read: (1) Presented before
the Division of Agricultural and Food Chemistry of the
American Chemical Society at Milwaukee, Wisconsin,
September 5-9, 1938. Published in Industrial and
Engineering Chemistry Vol. 31, pp. 145-148 (1930).
(2) Deﬁnes the U.S. Regional Soybean Industrial
Products Laboratory (Urbana, Illinois) as “A cooperative
organization participated in by the Bureaus of Chemistry and
Soils and of Plant Industry of the United States Department
of Agriculture, and the Agricultural Experiment Stations
of the North Central States of Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
1727. Esselen, Gustavus J.; Scott, Walter M. 1938. Modiﬁed
plastics 1918-1938. Chemical Industries 43(3):258-59, 26163, 265-67. Sept. [29 ref]
• Summary: “The public has become plastic conscious
within the last few years and many writers have made the
statement that we are now entering upon an Age of Plastics.”
“Bitumen or pitch holds the undoubted distinction
of being the oldest known plastic. Students of our early
civilizations have discovered that bitumen was used as a
plastic many years before Christ in ancient Babylon.”

“Casein as a plastic material dates to 1897, when 2
Germans, W. Krische and A. Spitteler, working at ﬁrst
independently and then together upon the problem of
waterprooﬁng casein coatings, discovered the caseinformaldehyde reaction. A patent was granted in Oct. 1897
and attention was then given to the production of plastic
casein in the form of masses, rather than as protective
coatings. The process was soon acquired by the Galolith
[Galalith] Company, and commercial development [of
Galalith] was started in Germany.”
“Estimates of the output of casein plastics in various
countries of the world for selected years from 1913-1935,
inclusive are given in Table V.” The leading producers of
casein plastics in 1935 (in million lb) were thought to be
France (7.7), Germany (4.5), England (3.7-4.5), Japan (1.5),
and Italy (1.3). World production in 1930 was about 22
million lb.
“The protein material from soybeans is analogous in its
properties to casein and to zein. Soybean meal, from which
the oil has been extracted, can be used as the basis for plastic
molding material. If plasticized with 5% or more of water it
behaves in a similar manner to casein, but it is necessary to
modify the casein procedure somewhat and the product is not
as good... It appears that the best plastic material is obtained
by removing all moisture and plasticizing the soybean
protein with some anhydrous organic agent.
“Plastics from soybean meal or protein have not yet
been marketed on any large scale in this country. However,
it has been stated (Science News Letter 33, 302, 1938)
that in 1937, 400,000 lb of soybean meal were used in the
manufacture of parts for motor cars, probably largely as
ﬁller.” Address: Consultants, Boston, Massachusetts.
1728. Ford News (Dearborn, Michigan). 1938. A new farm
market. Sept. p. 195.
• Summary: Discusses the Ford village industry at Saline,
Michigan, 31 miles west of Dearborn. “There in the historic
Schuyler gristmill, which has stood unused since the demise
of most countryside industry shortly after the turn of the
century, activity was recommenced on the completion of
its reconstruction by Henry Ford as his eleventh village
industry.”
“The old gristmill, deteriorating on the banks of the
Saline River two years ago, today serves as a soybean
cleaning and storage plant. A new frame structure, in
architectural conformity with the mill, houses soy bean
ﬂaking and oil extraction equipment. Banked by shrubbery
and tall trees, the Ford dam and glistening white mill
buildings stand in sharp contrast on broad rolling lawns.”
“The Saline Mill is the center of interest for farmers
within a 200-mile radius. On 700 farms within this area in
Michigan, Indiana and Ohio, soy beans are being grown
on 15,624 acres from seed furnished by the Ford Motor
Company. In addition, the company has 5,898 more acres
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seeded under contract. The total yield of soy beans for the
season is expected to be 312,480 bushels.
“The historic old mill in its new, park-like setting
already has become a mecca for the farmers in southern
Michigan. It promises to become a show place for Ford soy
bean operations, and will acquaint the public in general with
this new and expanding market which industry is offering
agriculture... Present equipment at Saline will permit the
processing of more than 140,000 bushels of soy beans a
year. A second Ford plant under construction at the village
of Milan, another little Michigan town some 15 miles away,
is expected to equal this capacity and thus double the Ford
consumption of soy beans.”
“The two extracting units in the Saline extraction
plant were moved from the Rouge Plant, a real step in the
industrial decentralization.”
“Like most Ford Village Industries, the Saline Mill
is powered by the stream it borders. Water from the lake
formed by the near-by Ford dam with a twenty-one-foot
head, is brought by a mill race to a new water wheel. The
generator, rated at 208 volts, alternating current, produces
eighty-eight and one-half horsepower; two coal-ﬁred ﬁftyhorsepower boilers operating at 150 pounds pressure provide
necessary steam for soy bean processing and heating the
buildings. The generators and boilers are located in the
original mill.”
Contains 6 photos, including: (1) The refurbished
gristmill complex buildings. (2) The electrical generator
powered by the stream bordering the plant. (3) The interior
of the solvent extraction plant, focusing on the solvent
extractor. (4) Part of the Ford automobile door handle being
made from soybean plastics. (5) Henry Ford, squatting down,
with a straw hat in his right hand, inspecting soybean plants
on his experimental farm. (6) Harvesting soybeans in a ﬁeld
using a mechanical harvester.
Note: This is the earliest document seen concerning
soybeans in connection with Saline, Michigan.
1729. Lewis, A.J.; Markley, K.S. 1938. The utilization of
soybean oil in paints and varnishes. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 36.
Sept. 6 p.
• Summary: “So much interest has been aroused relative to
the U.S. Regional Soybean Industrial Products Laboratory
that a few words about the laboratory as a whole may not
be out of place. A somewhat detailed description of the
organization, facilities, and type of research projects of the
laboratory was reported by Dr. Henry G. Knight in the News
Edition of Industrial and Engineering Chemistry for May 20,
1938. Consequently, only brief mention will be made of the
organizational features of the laboratory while the projects
of most interest to those engaged in the technology and
production of the products of the drying oil industry will be
emphasized.

“The laboratory was organized as a cooperative
enterprise by the Bureaus of Chemistry and Soils and Plant
Industry of the U.S. Department of Agriculture and the
Agricultural Experiment Stations of the States of Illinois,
Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota, and
Wisconsin. The broad basic objectives of the laboratory are
to ascertain the effect on the chemical composition of the
soybean of varietal, climatic, soil, and fertilizer differences;
and to develop new industrial uses and improve present
industrial outlets for soybeans and soybean products.
“That considerable emphasis is being placed on a search
for more extended industrial uses of the oil, especially in
the drying ﬁeld, is not surprising in view of the economic
position of oil production and consumption in this country.
According to the report of the Bureau of the Census, U.S.
Department of Commerce, released on March 26, 1938,
the total factory consumption in this country of primary
animal and vegetable oils and fats amounted to nearly 5
billion pounds for 1937. Of this amount nearly a half billion
(457,785,000) pounds was consumed in the production of
paints and varnishes. During the same period, according to
the Fats and Oils Trade, published by the Federal Bureau
of Foreign and Domestic Commerce, this country imported
174,864,803 pounds of tung oil, 43,590,607 pounds of perilla
oil, and 534,117,344 pounds of linseed oil in the form of
oil and ﬂaxseed, or a total of 752,592,754 pounds. At the
same time there was produced from domestically grown
ﬂax 130,982,656 pounds of linseed oil. The 1937 domestic
production of soybean oil was 194,131,000 pounds of which
only 17,157,000 pounds were consumed in the drying oil
industry.”
At the bottom of page 1 we read: Presented before the
Paint and Varnish Section of the American Chemical Society
at Milwaukee, Wisconsin, September 5-9, 1938.
Also, published in the October 27, 1938 issue of Paint,
Oil and Chemical Review, Vol. 100, No. 22, p. 8-9. Address:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
1730. Milner, R.T. 1938. Progress of the U.S. Regional
Soybean Industrial Products Laboratory. Proceedings of the
American Soybean Association p. 3-5. 18th annual meeting.
Held 12-14 Sept. at Wooster and Columbus, Ohio.
• Summary: “At the last meeting of the American Soybean
Association a brief report was made on the work of the
agronomic and analytical sections of the U.S. Regional
Soybean Industrial Products Laboratory. This report will
deal more fully with the investigations of the oil and protein
sections. It must be realized that but little time has elapsed
since the inauguration of these work projects and the results
here discussed are only preliminary. They are to be regarded
as indications of what may be expected of future work
in these ﬁelds, and in no sense as a report on completed
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research work.
“It may be recalled that when the laboratory was
organized as a cooperative venture undertaken by the
Bureaus of Chemistry and Soils and Plant Industry of
the U.S. Department of Agriculture and the Agricultural
Experiment Stations of the twelve North Central States,
two broad objectives were laid down by these cooperating
agencies to guide the work of the laboratory; (1) to ascertain
the effect of varietal, climatic, soil, and fertilizer differences
on the chemical composition of the soybean and to develop
varieties of soybeans for industrial utilization; and (2) to
develop new industrial uses and improve present industrial
outlets for soybeans and soybean products. The projected
research on the second objective was to deal chieﬂy with
soybean oil and soybean meal or protein, and to conduct
engineering and development studies of soybean processing.
“It may not be out of order to mention brieﬂy the
progress toward the ﬁrst objective during the last year. At
present over 800 samples have been analyzed chemically for
many constituents. These samples represent extremely wide
variations in environmental conditions. Brieﬂy, the results
so far collected conﬁrm those reported last year. However,
differences found during the growing season of 1937 when
conditions were more nearly normal as compared with 1936
have been sufﬁciently great to justify the collection of data
for several more years before attempting any sweeping
generalizations. The possibilities in breeding soybeans to
develop desirable characteristics of oil and protein content,
iodine number, etc., look very promising. In addition
facilities have been recently set up for physiological studies
of the soybean.
“Considerable experimental work has been done during
the past year on the use of soybean oil in varnishes and
paints. Fatty acids derived from soybean oil have been used
for some years in glyptal resin ﬁnishes. Likewise soybean
oil itself has been used in mixtures with linseed and perilla
for paints, and with China-wood oils for varnishes. This
laboratory has, therefore, chieﬂy directed its efforts toward
the production of protective ﬁlms and coatings which contain
no oil other than soybean. At the risk of being tedious I shall
give a greatly simpliﬁed picture of a varnish and how it is
made. A varnish is usually composed of a resin or gum, an
oil, a drier, and probably some thinning agent. It is desirable
to have as ﬁnished product a varnish that will dry to a clear
hard ﬁlm quickly, that is easy to apply, and that is resistant
to alkali, acids, hot or cold water, and gasoline. Such a
varnish should have an average out-door life of about a
year, and during that time should remain as a tough elastic
ﬁlm. Variations in the resin, oil, or drier, in the amounts of
each used, in the manner of combining, and in the cooking
together of these constituents will affect the properties of the
varnish. As you all know, soybean oil is correctly classed
as a semi-drying oil since normally it requires much longer
to dry than linseed oil, for instance, and the resulting ﬁlm

of soybean oil is normally soft and tacky. It is evident that
considerable care must be taken to produce a satisfactory
varnish from soybean oil alone. A number of very promising
varnishes have been made using clariﬁed nonbreak or alkalireﬁned soybean oil. One crucial test of the durability of
varnishes is their resistance to weathering. This is a test for
which time is required and there is no satisfactory substitute.
“Some 50 varnishes are now undergoing outdoor
exposure tests and among them are some which after the
lapse of nearly a year show practically no checking or
peeling and still retain their gloss. The resistance of many
of these products to acid, alkali, and water is also excellent.
At the present time a bakelite resin has proved the most
satisfactory and, with such resins, soybean oil varnishes in
our experiments will dry free from tack in some 6 to 8 hours
and successive coats can be applied on successive days.
While ten years ago such a drying rate would have been
considered excellent, today varnishes are made which dry
tack free in 2 to 4 hours. Although the present achievement
of producing a soybean oil varnish which will dry in 6 to 8
hours represents great progress in this ﬁeld, efforts are being
continued to reduce the drying time of these products.
“Work on soybean oil paints has also been carried
out with about the same degree of success. Exposure tests
still underway show these coatings to be very resistant
to weathering although none of them have been exposed
sufﬁciently long to permit an estimate of their ultimate
durability.
“Collaborative studies with the National Bureau of
Standards, the Norfolk Navy Yard, and the Chicago Paint
& Varnish Production Club have been undertaken. It is felt
that such work offers the best possibilities for sound and
permanent expansion of the use of soybean oil in the ﬁeld of
protective ﬁlms and coatings.
“Before discussing the work of the laboratory on the
utilization of soybean protein in plastic materials it may be
well to deﬁne the term ‘plastic material’ as used here. In
general, a plastic material is a mixture of organic substances
which under the inﬂuence of heat and pressure may be
formed to shape. Plastic materials may be divided into two
general classiﬁcations, thermoplastic and thermosetting.
Plastics of the latter class, of which bakelite is an example,
are formed by a non-reversible chemical reaction which
produces infusible material. This hardens in the die, after
pressing and heating have formed it to the shape desired,
and it can be removed from the hot die. The thermoplastic
materials such as cellulose acetate soften by the action of
heat and pressure without undergoing chemical change. Such
material may be repressed again and again. Pieces molded
from it must be hardened by chilling the die before the piece
is removed.
“Contrary to all published results and opinions this
laboratory has discovered that it is possible by hardening
soybean protein properly with formaldehyde to produce
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a thermoplastic material. This discovery makes possible
the development of protein molding powders that will
come from a die in a ﬁnished state. To appreciate properly
the importance of this development it must be realized
that casein, the only protein plastic used to any extent
commercially at present, requires a very long hardening
process after being molded or formed to shape. Of course
much remains to be done before this soybean plastic
which contains no other plastic or ﬁller material is entirely
satisfactory. If a satisfactory plasticizer or softener can be
found which is also a water repellent, a great improvement
in this plastic will result. Some success has been achieved in
the intensive search for such an agent.
“It has been found possible to mix thermoplastic,
formaldehyde hardened soybean protein or meal with
commercial molding materials, such as phenolic or
urea compounds, and produce thermosetting material
with considerably improved properties. It has also been
discovered that soybean protein may be extracted from the
fat-free meal in a formaldehyde solution. This hardened
protein may possibly be used for the base in the preparation
of a great many industrial products, including plastics,
laminated material, adhesives, paints, ﬁlms, etc.
“Limitations of time and space prevent more than
a mention of the work in progress on the isolation and
identiﬁcation of minor constituents of soybean oil, the study
of the stability of edible oil, methods of following chemical
changes in stability, the isolation and study of the proteins
of the soybean and their properties in aqueous suspension,
the isolation and identiﬁcation of various sterols and
carbohydrates some of which possess considerable interest
and potential industrial value, fundamental studies on various
phases of soybean processing, and ﬁnally reﬁning, bleaching,
and deodorization of the oil or its distillation in an extremely
high vacuum (molecular), in modern laboratory scale
apparatus.
“The list is not complete and the accomplishments
which have just been emphasized are merely to point out
for your information some trends which the work of the
laboratory is following. The prospects are bright for further
industrial use of the soybean and its derived products. The
chief prerequisites for broadened applications are a more
precise knowledge of the physical and chemical properties
of the materials for which uses are sought and more deﬁnite
information concerning the chemistry of the processes
through which these materials must pass to produce from
them products of industrial importance.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
1731. Morse, W.J. 1938. Soybeans in the Southern States.
Proceedings of the American Soybean Association p. 4548. 18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: “American-grown soybeans were ﬁrst crushed

for oil on a large scale during the latter part of 1915 by a
few cottonseed oil mills in North Carolina. A shortage of
cotton seed and a surplus of soybean seed were the principal
factors in arousing interest in the processing of the soybean.
During the season of 1916-17 no domestic beans were
crushed, owing to the extremely high price of seed, but some
Manchurian seed destined for a European country was sold
to cottonseed oil mills in North Carolina and South Carolina
and was processed by both expeller and hydraulic mills.
The oilmeal produced by these mills was used largely by
manufacturers of fertilizers. At that time feed manufacturers
were hesitant in changing their formulas to include a product
in which there was doubt concerning future supplies.
“The expansion in the processing of soybeans for oil and
oilmeal, most of which has taken place within the past three
years, has been the chief factor in attracting popular interest
to the soybean and its uses. Most of the seed production,
as previously stated, has been in Illinois and other North
Central States, and soybean processing mills are largely
concentrated in this region. At present about 50 mills are
crushing soybeans in the United States; only 9 of these
are located in the Southern States, 7 of which are in North
Carolina and southern Virginia.” Address: Bureau of Plant
Industry, USDA, Washington, DC.
1732. Staley (A.E.) Manufacturing Co. (Feed Division).
1938. Staley’s: Famous for ﬁne quality (Ad). Proceedings of
the American Soybean Association Inside front cover.
• Summary: A full-page ad–blue on white. Feed: Soybean oil
meal, Pea size soybean oil meal, Soybean oil meal pellets.
Oil: Crude soybean oil, Reﬁned soybean oil. Foods: Packers
soy grits. Sausage ﬂour. Bakery soy ﬂour.
Staleys: Are a market for millions of bushels of your
soybeans and corn each year. Have been instrumental in
building markets for soybean and corn products in all 48
states and most foreign countries. Products can be secured at
leading merchants everywhere. Ask for your nearest dealer’s
name.
An illustration (logo) near the top of the ad shows an
arrow striking the bull’s-eye of a target. On the arrow’s shaft
is written: “Hits the mark.”
Note 1. This is the earliest English-language document
seen (Nov. 2013) that uses the term “soy grits” to refer to
coarse soy ﬂour.
Note 2. This is the earliest English-language document
seen (Sept. 2016) that contains the term “soybean oil meal
pellets.” Address: Decatur, Illinois.
1733. George, S.E. 1938. New industries: The versatile soya
bean. Nature’s Path to Health (Melbourne, Australia). Oct. 1.
p. 17, 38.
• Summary: Discusses utilization of soya beans throughout
the world to make soya bean oil and meal, industrial products
(glycerine, paints, soaps, linoleum, rubber substitute,
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printing inks, explosives, etc.), bean-milk, bean-curds or
tofu, salted bean-curd (resembles Roquefort cheese), coffee
substitutes (sold today in America and Europe), soya bean
ﬂour, and beef-like extracts for use in soups (“one of the
most famous European brands of soup-cubes has a soya-bean
base”). “Sacks of [soya] beans make excellent substitutes
for sandbags [in wartime], as was proved in the recent
Manchurian struggle. Buddhists in China use bean-curd
[probably yuba], shaped in molds, to make many products
that resemble animal products: ﬁsh with sauces, a whole
chicken swimming in a golden chicken soup. A number of
other products made from soya beans are listed. Discusses
the work of the Ford Motor Co. with growing and using
soybeans in England and the USA.
A cartoon shows a ﬁgure of “The Versatile Soya Bean”
smiling and dancing with hands on hips.
Note 1. This is the earliest document seen (April 2003)
that mentions a meat alternative which is described as an
alternative to ﬁsh or seafood. Address: Australia.
1734. Rauer, Philip; Torrington, Paul, Jr. Assignors, by
mesne assignments, to Soysein Process Corp. (New York).
1938. Process of preparing a protein material. U.S. Patent
2,132,434. Oct. 11. 2 p. Application ﬁled 25 Aug. 1934.
• Summary: “This invention relates to the production of a
new protein material especially suitable for use in coating
and sizing papers having properties similar to, and in some
respects superior to, casein derived from milk.” It will
use “a new protein product from vegetable matter such as
commercial soya bean meal which will be inexpensive to
manufacture and which will be of superior quality.” The
preferred soya bean meal has had its oil extracted by a
solvent. Address: Forest Hills, New York.
1735. Chemical Age (London). 1938. “Lanital” manufacture.
Use of soya bean casein in Japan and Manchukuo. 39:320.
Oct. 22.
• Summary: The German Press reported that an agreement
has been concluded between the Snia Viscosa of Italy and
a Japanese industrial group under which the latter acquires
the right to manufacture “Lanital” in Japan and Manchukuo.
It has been proved that casein from the soya bean is a good
substitute for milk casein in Lanital manufacture. Ferretti,
the discoverer of Lanital, and part owners of the patent
rights, has been experimenting with soya bean casein with
successful results. The Lanital industry in Italy is also
widening the Lanital patent basis to include soya casein.
1736. Lewis, A.J.; Markley, K.S. 1938. The utilization of
soybean oil in paints and varnishes. Paint, Oil and Chemical
Review 100(22):8-9. Oct. 27.
• Summary: Contents: Description of U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois. Dependence of
USA on foreign sources of drying oils. Suitability of the Lab.

for this type of work. Soybean oil varnishes. Soybean oil
aluminum paints. Soybean oil outside white paints. Address:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
1737. Berg, D.J. v.d.; Toit, F.M. du. 1938. The soybean:
Its production and industrial use. Farming in South Africa
13(151):391-93. Oct.
• Summary: Part I, by Berg, is titled “Soybean production
in South Africa.” It discusses adaptation, uses of soybeans
as a fodder crop, for industrial purposes, and for human
consumption, cultural practices, and soybeans in diversiﬁed
farming systems. Concerning use in human foods, the author
notes: “But it is in the meal, after the oil is extracted, that its
greatest value lies. The meal contains nearly 43 per cent. of
protein, an ingredient so often absent from the diet of a very
large proportion of South Africa’s population. The value that
this meal, judiciously mixed with maize meal, would have in
the feeding of the working classes and the native population
of South Africa cannot be overemphasized.”
Part II, by Toit, is titled “The importance of the soybean
in industry.” Fig. 2 (photo) shows ten soybean food products,
including soybean ﬂour (Soyolk, 7 lb), Worcestershire
sauce (Lea and Perrins), soybean biscuits, soybean cocoa,
soybean chocolate (Eden Chocolat au Soja), soft soap,
laundry soap, invalid and diabetic food, soybean meal, and
compressed soybean cake for stock feed. With the exception
of the chocolate and cocoa which originated in France, all
of these products were made in England. Fig. 3. shows auto
parts made of soybean protein and oil made at the Ford
River Rouge plant. “One ﬁrm in this country is treating and
milling soybeans and preparing a meal which is becoming
increasingly popular as a source of protein in the rations of
mine natives. This ﬁrm is to-day forced to import a large
proportion of its requirements owing to the low production
of soybeans in the Union.” Address: 1. Research Ofﬁcer and
Superintendent, Summer Cereal Station, Kroonstad; 2. Field
Husbandry Section, Div. of Plant Industry.
1738. Brother, G.L.; McKinney, L.L. 1938. Development
of soybean protein as a possible base for plastic material.
British Plastics and Moulded Products Trader 10(113):248251. Oct. [15 ref]*
Address: Illinois.
1739. Dollear, F.G.; Krauczunas, P.; Markley, K.S. 1938.
Composition of a soybean oil of abnormally low iodine
number [102.9]. Oil and Soap 15(10):263-64. Oct. [5 ref]
• Summary: Soybean oil from Dunﬁeld soybeans (grown
at Columbia, Missouri in 1936) was found to have an
iodine number of 101.6. As far as the authors know, this is
the lowest iodine number ever recorded for an American
cultivated variety of grain-type soybean. This oil appears
to contain a higher percentage of oleic acid and a lower
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percentage of linoleic and linolenic acids than do normal
soybean oils.
Note: This is the earliest English-language document
seen (June 2009) that contains the term “grain- type” or
“grain-type soybean,” which it uses in contrast to “vegetabletype” soybeans. Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1740. Hayward, J.W. 1938. The proteins of soybeans and
soybean oil meal. In: Soybean Nutritional Research Council,
ed. 1938. The Composition and Nutritive Properties of
Soybeans and Soybean Oil Meal; A Literature Review.
Chicago: SNRC. 62 p. See p. 12-21. Oct. [41 ref]
• Summary: Contents: Amount of protein in soybeans and
soybean oil meal and factors affecting same (Varieties:
Manchu, Dunﬁeld, Mandarin, Illini, Peking, Mukden, Illinois
T 117, F.P.I. 54563-3, Scioto). Types of protein in soybeans
and soybean oil meal. Amino acid content of the proteins
in soybeans and soybean oil meal. Nutritive value of the
proteins of soybeans and soybean oil meal. Effect of storage
on soybean protein. Industrial uses of soybean protein: Glue,
adhesive and sizing materials, plastics, water paint, foundry
cores, artiﬁcial wool, whipping ﬂours.
“Amount of Protein in Soybeans and Soybean Oil Meal
and Factors Affecting Same: Soybeans available in this
country and in other countries exhibit a wide variation in
protein content, this variation being due to several factors.
In the ﬁrst place, soybeans grown in a single locality show
a marked varietal difference in protein content. Piper and
Morse (1) state that the principal varieties in the United
States may vary from 34.1% to 46.9% in this respect.
Cartter and Milner (2) of the U.S. Regional Soybean
Industrial Products Laboratory at Urbana, whose extensive
investigations of the composition of soybeans are still in
progress, have reported the following analysis of soybeans to
indicate the variation with change of variety [table 1]:
Manchu 45.99%
Dunﬁeld * 43.95%
Mandarin 45.54%
Illini 44.48%
Peking 43.68%
Mukden 6.31%
Dunﬁeld ** 42.07%
Illinois T 117 43.20%
F.P.I. 54563-3 44.63%
Scioto 3.73%
* Seed from Illinois Experiment Station.
** Seed from Purdue Experiment Station [Indiana].
“An individual variety grown in a single location may
also vary considerably from year to year. O’Kelly and Gieger
(3) found that the Laredo and Mammoth Yellow varieties
analyzed for protein as follows over a period of several years
(from 1925 to 1932; table 2):
Laredo ranged from 35.55% to 40.67% protein

Mammoth Yellow ranged from 39.91% to 44.64 protein
A given variety will also vary considerably in protein
content from one locality to another. Webster and Kiltz (4)
list the following results for four varieties of soybeans grown
in different places in Oklahoma in 1931 [table 3]:
The variety Chiquita contained 42.50% protein in Craig
County but 46.56% in Stillwater Co.
The variety Dixie contained 43.13% protein in Craig
County but 46.82% in Stillwater Co.
The variety Virginia contained 40.00% protein in Craig
County but 44.06% in Stillwater Co.
The variety Laredo contained 35.00% protein in Craig
County but 47.50% in Stillwater Co. This latter variation is
probably closely associated with the inﬂuence of varying
environmental conditions, such as climate (including
rainfall), soil type, fertilizer applied, etc. It has been stated
(5) that soybeans grown in Manchuria and the United States
are richer in protein than those grown in Germany, and
further, that application of phosphatic fertilizers likewise
favors protein formation. Inoculation of the soil may have a
profound effect. For instance, a 16% increase in the protein
content of soybeans grown on inoculated areas over those
grown on uninoculated soil has been reported by Smith and
Robison (6) who obtained the following results [table 4]:
Ogemaw, not inoculated had 8.08% moisture and
35.39% protein
Ogemaw, inoculated had 8.88% moisture and 42.20%
protein
Medium Green, not inoculated had 8.12% moisture and
31.23% protein
Medium Green, inoculated had 8.80% moisture and
36.45% protein
“There is apparently (7) a relationship between the
quantity of rainfall and the protein content of soybeans, the
lower rainfall tending to produce a higher protein content.
After a certain stage in the maturation process, soybean
seeds (3) decline in protein content, but this change is due to
decomposition of nitrogen free extract rather than a decrease
in the absolute quantity of protein. Likewise, decayed or
damaged beans show a higher protein content. There is also
some indication (8) of an inverse relationship between the oil
content and the protein content of soybeans.
“The amount of protein in soybean oil meal will
naturally depend upon the protein content of the soybeans
used in processing, but in general the bulk of the soybeans
that are processed in this country consist of only a few
varieties, grown principally in the Corn Belt States. When
these soybeans are all pooled together, the processor ﬁnds
that the soybeans do not vary a great deal in protein content
from one pressing to another. There is, however, a slight
difference in protein content between the New Process
[solvent] and Old Process soybean oil meals. In fact, the
processors employing the solvent method of oil extraction
(New Process) have found it possible to safely guarantee
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44% of protein in their soybean oil meal; whereas 41%
has been the usual guarantee for hydraulic or expeller (Old
Process) soybean oil meal (9). Types of Protein in Soybeans
and Soybean Oil Meal:
“Osborne and Campbell (10) proposed the name
of glycinin for one of the globulin types of protein they
obtained from soybeans. They considered it the principal
protein, making up about 80 to 90% of the total crude protein
contained in soybeans. They also isolated a more soluble
globulin which resembled phaseolin in composition and,
as far as they could ascertain, it was similar to phaseolin
in reaction. They obtained an albumin-like proteid which
they termed legumelin, and they estimated it made up about
1.5% of the total protein of the soybean. In addition to
these proteins, they isolated a small quantity of proteose.
Some of these proteins are listed below with their average
composition [table 5]:
Jones and Csonka (11) obtained ﬁve protein fractions
from soybeans by fractional precipitation at deﬁnite
concentrations of ammonium sulfate within a range of 33
to 70% of saturation. In order to determine which fraction
represented glycinin, a salt extract of soybean meal was
dialyzed. From the protein fraction which precipitated,
two globulins were separated. One was precipitated from a
10% salt (NaCl) solution by ammonium sulfate at 55% of
saturation and did not coagulate even at boiling temperatures.
This fraction was called glycinin since its properties agreed
with those given by Osborne and Campbell for glycinin.
“Amino Acid Content of the Proteins in Soybeans and
Soybean Oil Meal: Osborne and Clapp (12) in their analyses
of glycinin, the principal protein of the soybeans, found the
content of amino acids was similar to the values reported for
casein, the principal protein of milk. Csonka and Jones (13)
analyzed the chief protein (glycinin) from seeds of several
varieties of soybeans and found them to differ considerably
in amino acid content with the greatest variations occurring
in cystine content (a low value of .74% for the Illini variety
and a high value of 1.45% for the Manchu soybean). Csonka
and Jones (14) were the ﬁrst investigators to report on some
of the amino acids contained in the whole (non protein
extracted) defatted soybean oil meal. Again cystine was
found to be the most variable amino acid for the various
varieties tested. Values ranged from .287% for the Illini up to
.491% for the Herman variety. However, these investigators
did not believe we needed to fear a quantitative deﬁciency of
cystine in any of the common varieties of soybeans or in the
meal made from these varieties. Hamilton, et al. (15), Nollau
(16) and Mashino (17) give ﬁgures on their determination
of the nitrogen distribution of soybean protein using the Van
Slyke method.
“We have listed below for comparison the amino acids
of the chief soybean protein, glycinin, and the amino acids of
casein, the principal protein of milk:” [table 6].
“*We refer you to the second edition (1934) of

Fundamentals of Dairy Science by L.A. Rogers and others,
for literature references covering all but one of the above
values on amino acids in casein. Nutritive Value of Proteins
of Soybeans and Soybean Oil Meal:
“Osborne and Mendel (19), Vestal and Shrewsbury (20),
Shrewsbury, Vestal, and Hauge (21), Hayward, Steenbock,
and Bohstedt (22) found that raw soybeans when fed to rats
as the sole or principal source of protein in an otherwise
complete ration did not support appreciable growth.
However, normal growth resulted when they fed soybeans
which had been previously cooked. Vestal and Shrewsbury
(20), Shrewsbury, Vestal, and Hauge (21), and Robison (23)
reported similar results with pigs. Mitchell and Villegas
(24), Mitchell and Smuts (25), and McCollum, Simmonds,
and Parsons (26) reported experimental evidence in support
of the fact that the raw soybean contains a protein of low
nutritive value. Mitchell and Smuts (25) and Shrewsbury
and Bratzler (27) claimed that the low nutritive value of the
protein of raw soybeans was due to a deﬁciency of the amino
acid cystine.” Continued. Address: USA.
1741. Hayward, J.W. 1938. The proteins of soybeans and
soybean oil meal (Continued–Document part II). In: Soybean
Nutritional Research Council, ed. 1938. The Composition
and Nutritive Properties of Soybeans and Soybean Oil Meal;
A Literature Review. Chicago: SNRC. 62 p. See p. 12-21.
Oct. [41 ref]
• Summary: (Continued): “Although it was common
knowledge that the soybean was heated in all the commercial
methods of oil extraction (solvent or New Process, expeller
and hydraulic or Old Process methods), little attention had
been given to the effect the different amounts of heat used
had upon the nutritive value of the protein in the soybean oil
meals previous to investigations conducted at the University
of Wisconsin. From the results of this work, reported by
Hayward, Steenbock, and Bohstedt (22) it can be concluded
that a most satisfactory soybean oil meal in terms of protein
efﬁciency and all-round feeding properties, can be produced
by each of the three methods of oil extraction. Some of the
principal points of interest are contained in the following
excerpt from their ﬁrst article:
“’Raw soy beans were found to contain protein of low
nutritive value as determined by the grams of growth per
grain of protein eaten. Commercial soy bean oil meals such
as the expeller meal processed at low temperatures, 105ºC.
for 2 minutes or the hydraulic meal cooked at 82ºC. for 90
minutes contained proteins similar in nutritive value to the
raw soy beans. On the other hand, commercial soy bean
oil meals which had been prepared at medium and high
temperatures such as expeller meals processed at 112 to 130
and 140 to 150ºC. for 2½ minutes or hydraulic meals cooked
at 105 and 121ºC. for 90 minutes contained proteins which
had about twice the nutritive value of the raw soybeans or
low temperature meals... Heating the extracted soy beans at
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98ºC. for 15 minutes, as in the commercial solvent method
of oil extraction, was also found to be an effective method of
heat treatment...’
“These investigators also conducted metabolism trials
and found that heating the raw soybean to a high temperature
in the expeller method of oil extraction caused an increase
in the digestibility and biological value of the protein. In
one set of metabolism trials the values for digestibility
and biological values of the protein were corrected for
endogenous nitrogen with the following results:” [table 7].
Raw soybeans: Coefﬁcient of digestibility of protein:
85%, Biological value of protein: 41%.
High temperature Expeller pressed soybean oil meal:
Coefﬁcient of digestibility of protein: 87%, Biological value
of protein: 51%.
“It should be appreciated that experimental diets used
in the metabolism trials at the University of Wisconsin
contained the soybean and soybean oil meal proteins at
approximately an 18 per cent level, and therefore the results
are not directly comparable with those obtained on soybeans
when fed at a protein level of about 10 per cent as reported
by Mitchell and Villegas (24); nor are they comparable with
the reported biological values of the proteins in many foods
and feedstuffs where the material was tested at 5 to 10 per
cent levels of protein.
“The results reported for the growth and metabolism
trials at the University of Wisconsin suggested that the
application of heat to the raw soybean caused an increase
in availability of certain fractions of the protein molecule.
After experimentation with such supplements as casein
and the amino acid, l-cystine, Hayward, Steenbock, and
Bohstedt (28) concluded in their second paper that heating
of the soybean caused such a phenomenal increase in the
biological value of its protein largely because the heat caused
the methionine-cystine fraction of the protein to become
available.
“Investigators at Cornell University conducted a long
series of metabolism trials with chicks to determine the
relative protein efﬁciency of the many feeding materials
available for use in poultry rations. In their ﬁrst paper,
Wilgus, Norris, and Heuser (29) reported values of 89 and 85
for the relative protein efﬁciency of expeller and hydraulic
soybean oil meals which were of unknown temperature
history. These workers later secured samples of the different
kinds of soybean oil meals with known temperature histories
and samples of the respective soybeans from investigators at
the University of Wisconsin.
Wilgus, Norris, and Heuser (30) have reported the
following relative protein efﬁciency values for these soybean
materials” [table 8]:
This table shows that for Expeller, hydraulic, and solvent
extracted soybean oil meal, a longer temperature and time,
generally gives a higher relative protein efﬁciency. Solvent
extraction gives the highest relative protein efﬁciency: 92.

“The following chart summarizing the relative protein
efﬁciency values for various feedstuffs as reported by
Wilgus, Norris, and Heuser (29, 30), indicates that a properly
cooked soybean oil meal is superior to many commonly
used supplements in protein efﬁciency [and it is often less
expensive]:
The supplements with the highest relative protein
efﬁciency are:
Casein 100%
Dried skim milk 100%
White ﬁsh meal 104%
Sardine ﬁsh meal 98%
Soybean oil meal (expeller) 92%
Menhaden ﬁsh meal 91%
Meat scraps 82%.
“It was also at Cornell University that Turk, Morrison,
and Maynard (31) conducted metabolism trials with lambs
to determine the nutritive value of the protein in corn gluten
meal, linseed meal, and soybean oil meal. They reported
that the average coefﬁcients of apparent digestibility of the
proteins were 67% for soybean oil meal, 66.3% for corn
gluten meal, and 63.3% for linseed meal.
“The lambs were more efﬁcient in storing protein from
the soybean oil meal ration than from either of the other
rations. The average percentage of protein intake stored was
33.8 for soybean oil meal, 26.5 for corn gluten meal, and
26.7 for linseed meal. The biological values obtained were
slightly but signiﬁcantly in favor of the soybean oil meal
proteins. They were 72.8 for soybean oil meal, 65.7 for corn
gluten meal, and 67.7 for linseed meal. These investigators
concluded that the proteins of soybean oil meal were superior
to the proteins of linseed meal and corn gluten meal.
“A great deal has been written and said (5) indicating
that the proteins of soybeans and soybean products are
of exceptionally high order in human nutrition. These
statements have been made in most cases following
observations of racial habit rather than on the basis of any
scientiﬁcally controlled feeding experiments. We do ﬁnd,
however, that Kung and Fang (32) have conducted nitrogen
metabolism trials with preschool children comparing the
proteins of soybeans to the proteins of cow’s milk. The
results of their experiments showed no marked difference for
the children studied in the protein utilization of mixed diets
when supplemented with soybean milk or cow’s milk.
“Since we have spoken of the value of soybean protein
in the human diet, it may be of interest to review some of
the results of experiments with the protein of soybean ﬂour
when blended with the proteins of some of our common
foodstuffs. Johns and Finks (33) reported the following from
experiments on rats:
“’1. Bread made with a mixture of 25 parts of soybean
ﬂour and 75 parts of wheat ﬂour contained a protein mixture
and water soluble vitamins adequate for normal growth. A
similar bread containing 15 parts of soybean ﬂour and 85
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parts of wheat ﬂour likewise furnished adequate proteins and
water soluble vitamins for normal growth.
“’2. These mixtures of the soybean and wheat proteins
were found two or three times more efﬁcient than the
proteins from wheat alone.’
“Kon and Markuze (34) in their experimental studies
on the effect of soya-wheat and wheat-rye bread on growth,
came to the conclusion that a supplementary relationship
exists between proteins of white wheat ﬂour and soya
bean ﬂour; also that there is a strong indication that a
supplementary relationship exists between the proteins of rye
ﬂour and of soybean ﬂour.
“For further references on the value of soybeans in
human nutrition, the reader is referred to the article of
Horvath (35) on this subject.”
“Industrial Uses of Soybean Protein: Considerable
interest has been manifest in this country relating to the uses
of specially prepared soybean oil meal or ﬂour for products
of industry. In most cases, these uses depend primarily
upon a protein contained in the meal or ﬂour. Some of the
industrial uses frequently mentioned for the soybean oil meal
or ﬂours and isolated soybean protein are as follows:
1. Glue (37)
2. Adhesive and Sizing Materials (38; Bowden 1937)
3. Plastics (39; Boyer 1938)
4. Water Paint (39)
5. Foundry Cores (39)
6. Artiﬁcial Wool (39)
7. Whipping Flours (40)
“For those interested in a review and bibliography
on this subject, we refer you to the recent publication by
Horvath” (41). Address: USA.
1742. Hennefrund, Helen E.; Colvin, Esther M. comps. 1938.
The soybean industry. A selected list of references on the
economic aspects of the industry in the United States, 19001938. USDA Bureau of Agricultural Economics, Agricultural
Economics Bibliography No. 74. vii + 474 p. Oct. 28 cm.
Pages 1-279 are references; pages 280-474 are index.
Prepared under the direction of Mary G. Lacy, Librarian.
Bureau of Agricultural Economics. [1613 ref]
• Summary: Contents: Sources consulted. Foreword. 1.
General. 2. Cost of production and returns. 3. Grading and
standardization. 4. Harvesting. 5. Marketing. 6. Oil, protein
and moisture content. 7. Statistics. 8. Storage. 9. Utilization:
General, industrial uses, farm uses, food uses. 10. Patents
relating to soybean products and processes. Index. Address:
USDA Bureau of Agricultural Economics.
1743. Kishlar, Lamar. 1938. Industrial uses of soybean oil
meal. In: Soybean Nutritional Research Council, ed. 1938.
The Composition and Nutritive Properties of Soybeans and
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62
p. See p. 59-62. Oct. [12 ref]

• Summary: “Recent ﬁgures reported by the National
Soybean Processors Association show that for the crop year
1936-37, 98.7% of the soybean oil meal produced in the
United States was used for livestock feed, leaving only 12%
for industrial, human food, and other similar purposes. These
ﬁgures, however, reﬂect only the past and do not show the
many interesting technical uses which are being developed
for soybean oil meal.
“Much attention has been directed to the use of soybeans
as food, and scores of soybean food products have been
proposed. Soybeans are the chief food of hundreds of
millions of people in the Orient, and the higher stamina
of the people from regions where the soybean is grown
compared with that of the rice regions is, in itself, proof of its
food value (1).
“Soybean ﬂour which is, at present, the most important
edible food product made from soybean oil meal, contains
more than 40% protein and may contain up to 20% fat (2).
Soybean products are low in carbohydrates, and because of
this property, they are frequently recommended in the diets
of diabetics (3).”
Table 1 gives the protein, fat, and carbohydrate of many
different animal and vegetable foods:
Rice 8.0, 0.3, 79.0
Beef 14.5, 22.5, Mutton 14.5, 25.0, Bacon 9.5, 59.4, Milk 3.3, 4.0. 5:0
Eggs 11.9, 9.3, Salmon 15.3, 8.4, Oranges 0.8, 0.4. 14.3
Wheat 12.0, 1.5, 73.0
Oats 14.3, 3.0, 72.5
Navy Beans 22.5, 1.8, 59.6
Peas 24.6, 1.0, 62.0
Soybeans 42.8, 20.0, 28.0
Soybean Flour (high fat) 40.3, 21.5, 28.0
Soybean Flour (low fat) 47.6, 7.3, 28.0
“Soybean protein is an excellent substitute for animal
protein and, therefore, is, valuable to those who are allergic
or hypersensitive to animal proteins.
“Since the proteins are about 85% digestible, soybean
products have also given very good results in infant feeding
(1). Macey F. Deming, who has made an extensive study
of soybeans, says that when properly prepared in suitable
combination, they make one of the best foods for infants (4).
According to Dr. T. Brooke, Fort Health Ofﬁcer at
Singapore, soybeans contain the essentials for a perfect diet
and in better pro portions than found in any other commonly
used foods (3). Table No. 1 compares soybeans and soybean
ﬂour with other common foods in the United States (5, 2),
“The high fat content ﬂour was produced in Vienna in
1923 by Berczeller by a process of steaming the beans and
heating in a vacuum (6). The ﬂour of low fat content was
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made from meal obtained by, the extraction process (6).
There are a great number of products which can be made
from soybean ﬂour when mixed with wheat ﬂour and other
ingredients. Macaroni can contain up to 30% soybean ﬂour
(6). Bread in which 2 to 3% soybean ﬂour is used possesses
desirable baking qualities, but bread with 25%, or as much
as 40% has been made (7). Pastry can contain 50% (7) and
chocolate bars up to 60% soybean ﬂour (6). Other products
which may contain soybean ﬂour are cake, cookies, crackers,
scones, pretzels, doughnuts, puddings, ice cream, cones, etc.
(6).
“Lecithin is a phosphorous containing glycerol ester, or
phosphatide, which is found in relatively large quantities in
the soybean. This material has been found in quantities up to
2% in the soybean (9). Lecithin is a valuable emulsifying and
anti-oxidant material. It is used in bakery and confectionery
products (6).
“Considerable research has been done on the production
of plastics from soybean oil meal (9, 10). The production
of one type of plastic is based on the ability of the protein
to react with formaldehyde to form a thermo plastic resin.
Other types of plastics are produced by the simultaneous
condensation of proteins and phenol, or urea with
formaldehyde in the presence of cellulose or carbohydrates
(11).
“In one process, soybean meal, phenol, formaldehyde,
wood ﬂour, ammonia, and lime are mixed, screened, and
pressed into a mould at comparatively high temperatures.
Pressure up to 2,000 pounds per square inch is used in
moulding the plastics (9). Wheat chaff as well as wood ﬂour
can be used as a ﬁller (12).
“Products made by this process are automobile horn
buttons, gear shift lever balls, switches, distributor covers,
and similar moulded products (11).
“Soybean oil meal forms the base of an excellent glue.
This glue is made by heating soybean oil meal with lime and
treating it with caustic soda. The glue formed has excellent
water resistance and adhesive properties (6). Large amounts
of this glue are used for laminated shipping boxes, plywood,
and veneer. Insulating boards for refrigerators have been
made with this glue (6).
“Paper sizing has been successfully made from soybean
oil meal. The Glidden Company, in cooperation with the
Institute of Paper Chemistry, has found that sizing made
from soybean oil raises the mullen strength and increases the
folding strength of the paper. It has been found that papers
previously difﬁcult to size have been treated successfully
with soybean sizing. There is a demand for paper coating as
well as sizing, which should give an additional impetus to
this use of soybean meal (13).
“Soybean oil meal paste has been used as an emulsifying
agent in making salad dressing. It has several advantages,
being low in cost, with the property of absorbing large
amounts of liquid for a given viscosity, and being less

sensitive to storage in low temperatures than those stabilized
wholly with egg (14).
“Soybean ﬂakes made from fat free soybean oil meal
are making considerable progress for use in the brewing
industry. The addition of the soybean ﬂakes increases the
protein of the beer and produces a better head of foam on the
ﬁnished product (15).
“From the large amount of research which is being
devoted to the development of technical products from
soybean oil meal, many new and useful products are sure
to evolve. Although only 1.2% of the soybean oil meal now
produced is utilized in human food and technical uses, the
excellent results being obtained from soybeans in many
technical ﬁelds, however, forecast that the ﬁgures a few years
hence will tell a different story.” Address: USA.
1744. Robinson, H.E. 1938. The phosphatides of the
soybean. In: Soybean Nutritional Research Council, ed.
1938. The Composition and Nutritive Properties of Soybeans
and Soybean Oil Meal; A Literature Review. Chicago:
SNRC. 62 p. See p. 34-37. Oct. [24 ref]
• Summary: Composition: The phosphatide content of the
soybean varies from 1.6 to 3.0 per cent of the whole bean.
The phosphatide which contains choline as an organic
base is termed lecithin, whereas when the organic base is
colamine, the name assigned is cephalin. Nottbohm and
Mayer (1) found on analysis of soybean phosphatides that
lecithin constituted about 38 per cent, no choline being
present in the remaining fraction. Suzuki and co-workers (2)
brominated the phosphatide fractions from the soybean and
found various crystalline derivatives of mixtures of palmetooleo or oleo-linoleo and di-oleo or di-linoleo phosphatides.
McKinney, Jamieson, and Holton (3) have recently reported
the separation of soybean phosphatides and found evidence
that the phosphatides may be linked with carbohydrates in
the seed in glucoside-like compounds. The most complete
analysis of the phosphatides of the soybean has been
made by Hilditch and Pedelty. These workers reported the
following fatty acid composition of the phosphatides:”
A table with 3 columns shows: (a) Fatty acids, (b)
Phosphatides–Mol. % Alcohol soluble, (c) Alcohol insoluble.
On the ﬁrst line Palmitic acid has 13% alcohol soluble and
19% alcohol insoluble.
“A.A. Horvath (5) gives an excellent discussion
of lecithin and cephalin in his discussion of the soy
phosphatides. This author states that the colloidal nature
of lecithin contributes largely to its important emulsifying
properties. The greater part of soybean lecithin is said to
exist in some combination with protein. Ether will extract the
free lecithin but the combined lecithin is liberated by ethyl
alcohol. A portion of a combined sugar remains with the soy
lecithin even after extraction. Commercial soy phosphatides
are said to contain more cephalin than lecithin. The colloidal
properties of cephalin are probably about the same as for
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lecithin.
“Extraction: There are several methods for the extraction
of the soy phosphatides. In general, some type of alcohol
extraction is usually practiced. Several years ago the
Tcherdynzev process, using ethyl alcohol as the solvent, was
used at Imienpo, N. Manchuria. Sato (6) in 1929 reported
that 96 per cent alcohol at 75ºC. was a good extractive.
Calcium chloride was used to separate the phosphatides
and carbohydrates in the alcoholic layer. Among extraction
processes in use in the United States are the Bollman (7)
[sic, Bollmann] and the Rewald (8). The Bollman process
utilizes as a solvent a mixture of ethyl alcohol and benzol.
After evaporation, the lecithin is freed from impurities by
steam and ﬁnal removal of oil. The Rewald process separates
the lecithin and oils by centrifuging the extracted liquor.
Acetone or acetic esters are used to separate the oils from
the lecithin remaining as a sediment which is then mixed
with some solid fat or reﬁned hydrogenated oil. This fat base
facilitates handling and improves the keeping quality of the
phosphatides. A.A. Horvath (5, 9), gives a general discussion
of methods and organic solvents for the extraction of soy
phosphatides.
“Utilization: The general properties, notably the
emulsifying power due to the ability to form colloidal
solutions, of the lecithin and cephalin in soy phosphatides
lend themselves to many important food and industrial uses
for this product. G.A. Wiesehahn (10) in a review of the uses
of soybean phosphatides states that the form of phosphatides
present is in most cases of minor signiﬁcance, since the
properties of these compounds are very similar.
“The extracted soybean phosphatides are available
commercially in several different combinations. As
stated earlier, the Rewald process uses other fats as a
base. Engelmann (11) stabilizes the hydrated phosphatide
emulsions with alkali peroxides. Lecithin mixtures with
sodium silicate, ﬂour, carbohydrates, cocoa, milk lime,
sulphur, and many other materials have been proposed.
Hydrogenation was reported to improve the emulsifying
power of lecithin by Shinozaki and Sato (12).
“There have been several patents issued on the use
of phosphatides in the oil industry. A small amount of
phosphatides added before the pressing of oils or fat was
claimed to increase yields (13). The cold test for reﬁned
winter cottonseed oil was claimed to be improved by the
addition of lecithin compounds (14). The creaming and
shortening properties of shortenings was said to be improved
by lecithin (15).
“The anti-oxidant properties of lecithin were discussed
in some detail by Olcott and Mattill (16) in a recent report.
These authors conclude that commercial lecithin preparations
have moderate anti-oxygenic action on reﬁned cottonseed
oil, little effect on lard, and no effect on lard-cod liver oil
mixtures. The antioxidant action is said to be due to cephalin.
The mono-basic phosphoric acid radical of cephalin is

thought to be the active portion.
“Lecithin has been used for some time in the margarine
industry to increase the continuance of the fat and aqueous
phase, particularly for cooking purposes (17). Similarly
lecithin has been used for improving butter ﬂavor and quality
(18). Lecithin has been used in sausages and cheese to
prevent undue moisture loss and improve cohesion.
“In the candy industry, soy phosphatides ﬁnd many
uses. In chocolate manufacture, lecithin compounds make
possible considerable savings in cocoa butter by lowering
the viscosity of the chocolate mass, and the storage or
sales life of the product is increased (19). The same effect
is useful in the bakery trade for cake ﬁllings. For tafﬁes,
caramels, nougats, and such type candies, lecithin is an aid
in maintaining an even form of the product and keeping
proper fat distribution (20). There are likewise many uses
for lecithin in various products of the bakery trade. There
are several patents on lecithin for bakery goods. The
Hanseatische Muehlenwerke A.G. have a large number of
patents on the use of soy phosphatides, particularly for food
materials. The emulsifying power of lecithin compounds
is variously used in the soap and cosmetics industry. Foam
number and stability are increased whereas the turbidity and
transparency of soap solutions is lowered when phosphatides
are added to the soap (21).
“Phosphatides are used in paints to increase the
distribution of pigments, to lend elasticity to coatings, and to
improve durability and resistance to rubbing (22). In plastic
materials, soybean phosphatides are useful as a softener
and accelerator for rubber vulcanization (23). By special
processes, lecithin has been used to replace egg yolk in the
leather industry (24).
“There is a wide range of other minor uses of soy
phosphatides in instances where an excellent emulsifying
agent is needed.” Address: USA.
1745. Seulke, K.J. 1938. Soybean oil meal as a fertilizer.
In: Soybean Nutritional Research Council, ed. 1938. The
Composition and Nutritive Properties of Soybeans and
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62
p. See p. 57-58. Oct. [1 ref]
• Summary: “Soybean oil meal has been used for centuries
for fertilizer purposes, but not until recent years has its
value been known in America. It is valuable particularly
where an organic source of nitrogen is desired which
liberates available nitrogen in the form of nitrates at a certain
favorable rate for plant development.
“Cottonseed meal has been extensively used for this
purpose in the past, particularly in the growing of the better
grades of tobacco. Soybean oil meal, when compared
either by analysis or experiment, has proven much more
satisfactory, particularly where quality of the tobacco is
considered.”
Table 1 gives the percentage of nitrogen, phosphoric
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acid, and potash in 4 samples (plus average) of cottonseed
meal and soybean oil meal. Cottonseed meal has a higher
content of phosphoric acid, but soybean oil meal has a higher
content of nitrogen (7.14% vs. 6.65%) and of potash (2.52%
vs. 1.91%).
Table 2 gives “Yield and grade index of tobacco grown
with nitrate of soda, cottonseed meal and soybean oil meal.”
The yield of the three (in pounds per acre) is 2250, 2317,
and 2482 respectively. The grade index of the three is 0.389,
0.400, and 0.454 respectively.
According to: Morse, W.J. 1930. “Soybean utilization.”
Farmers’ Bulletin No. 1617, p. 15-16: “Soybean Meal as a
Fertilizer: The use of soybean meal as a fertilizer has been
conﬁned almost entirely to Asiatic countries. For centuries
soybean meal has been sent to the sugar plantations of
southern China, and its use has gradually spread to the
plantations in Java and other tropical islands. The high
fertilizing value of soybean meal has been long recognized
by the Japanese, who import large quantities annually from
China for use in the rice ﬁelds and as a manure for mulberry
trees. In Manchuria large quantities are used annually on
poor soils for both ﬁeld and garden crops. Although large
quantities of soybean meal have been imported into the
United States and Europe during the last few years, but
little has found its way into the manufacture of commercial
fertilizers.
“Like cottonseed meal, soybean meal contains some
phosphorus and potash, a large proportion of which is
available, but its principal value in fertilizers is as a source
of nitrogen. The composition of soybean meal with reference
to fertilizing constituents and a comparison with cottonseed
meal are shown in Table 4,” which is titled “Fertilizing
constituents of soybeans, soybean meal, and cottonseed
meal. For each of the three is given the percentage of
nitrogen, ammonia, phosphoric acid and potash contained by
each.
“Soybean oil meal has been extensively used for many
years as an ingredient in fertilizers for lawns and golf greens
as well as for ﬂowers of all sorts. Florists and rose growers
use it extensively, and tests are in progress with various ﬁeld
crops at a number of experiment stations. These tests are as
yet incomplete.” Address: USA.
1746. Wall Street Journal. 1938. Expanded line speeded
growth of Glidden Co.: Until few years ago it was primarily
a maker of paints and enamels. Developed auto ﬁnishes.
Nov. 12. p. 40.
• Summary: “The Glidden Company long has pioneered in
soy bean research and development. Glidden rural paints
owe much of their lasting service and colorful beauty to
special Glidden soy bean oil. So diversiﬁed are the uses of
soy bean products that today the Glidden Soy Bean Division
sells in tremendous bulk to manufacturers of a great variety
of edible and other products.

“This year Mr. Joyce estimates that Glidden will
purchase about 2,500,000 bushels of soy beans. All these
beans are processed in the company’s plants in Chicago.”
A small portrait photo shows Adrian D. Joyce.
1747. Brother, George H.; McKinney, Leonard L. 1938.
Protein plastics from soybean products: Action of hardening
or tanning agents on protein material. Industrial and
Engineering Chemistry 30(11):1236-1240. Nov. [28 ref]
• Summary: “Protein hardened by an aldehyde at or near its
isoelectric point is thermoplastic. The best plastic with the
lowest water absorption is produced by treating the protein
with an aldehyde in its isoelectric range. Water absorption
increases sharply on either side of this range.
“The most effective hardening agents are some of
the aldehydes, and of these, formaldehyde is the best.
Commercial soybean protein is the best protein material of
those studied for the production of plastic material.”
From 1 week to 6 months is required for the hardening.
The seasoning or drying requires about an equal period.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
1748. Dring, George. 1938. A plastics review. J. of the
Society of Chemical Industry–Chemistry & Industry
57(50):1159-61. Dec. 10. [3 ref]
• Summary: “The world-wide publicity which has been
given to the work of Ford on soya bean plastics has not yet
given us a complete moulded motor-car which has been
prophesied, but the day when such a thing might come
about is drawing nearer...” Address: M.A., B.Sc., F.I.C.,
Development manager, Bakelite, Ltd.
1749. Associated Press (AP). 1938. Peoria site for laboratory:
Wallace announces $1,000,000 farm research project. St.
Louis Globe Democrat. Dec. 15.
• Summary: This two-part story was ﬁled from two places:
Washington, DC, and Peoria, Illinois.
Secretary of Agriculture Wallace said that Peoria was
decided after a study of more than 200 towns and cities.
Last year, some 31 million bushels of corn, most of it grown
in the area, were processed in Peoria, with more in near-by
Pekin. It was used by distilleries, stock feed manufacturers,
and to make industrial alcohol and human foods. The
Corn Products Reﬁning Company, one of the largest corn
processors in the USA, has a huge factory in Pekin. The
blending of commercial grain alcohol with gasoline for use
as a motor fuel began in this vicinity; the project failed for
technical reasons.
Soybean research has been conducted at the University
of Illinois at a government laboratory [U.S. Regional
Soybean Laboratory, Urbana, Illinois]. Human and stock
foods, “plastics and many other trade uses have been found
for this descendant of the Chinese staple.”
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Note: This is the earliest document seen (Feb. 2017)
that mentions soybeans in connection with (but not yet at)
the new USDA Northern Regional Research Laboratory at
Peoria, Illinois.
1750. Peoria Star (Illinois). 1938. U.S. farm lab to be helpful
to university: Dean Blair reviews facts; Urbana to continue
job. Dec. 20.
• Summary: The new $1,000,000 regional research
laboratory at Peoria should act as a stimulus to and
fulﬁllment of the work of the experiment station at the
University of Illinois college of agriculture–in the opinion
of Dean and Director J.C. Blair, who sees potential areas of
cooperation.
Research requires patience. Several years ago the Illinois
experiment station began new research on industrial uses
for farm products, new crops, and new uses for old crops.
Notable among the successes from this work is new ways of
using soybean oil in paints, and the “phenomenal increase in
the manufacture and use of such paint.”
“The ﬁrst duty of agricultural experiment stations as
public servants, in the opinion of the Dean and Director, is to
raise the general level of living of all groups, but particularly
that of rural people.” The most fruitful method of doing that
has been by reducing the cost of production of foodstuffs.
1751. Boyer, R.A. 1938. Industrial utilization of soybeans.
Farm Chemurgic Journal 1(3):26-29. Dec.
• Summary: Contents: Introduction. Improved crops. Rural
factories (at Saline and Milan, Michigan). Soybean plastics.
Soybeans and steel. Finding new uses. Upholstery from
beans. Continued research. “It has been much more difﬁcult
for us to develop uses for the meal that for the oil, and the
fact that there is approximately four times as much meal by
weight does not make the problem any easier.”
“Mr. Ford’s well known policy of industrial utilization
of farm crops includes not only producing raw materials on
the farm but processing them as close to their source as is
practical.” Last year, within a radius of 25 miles from Saline,
Michigan, more than 20,000 acres of soybeans were grown.
Of this total, over 12,000 acres were grown by individual
farmers; the remainder was grown on Ford farms. These
soybeans ﬁlled about 50% of the requirements of Ford’s
processing plant.
“In order to process these beans somewhere near their
source, the Ford Motor Company has for several years been
experimenting with small solvent extraction units.” Two
years ago four of these solvent extractors were installed at
Ford’s Rouge plant in order to test the commercial aspects of
these small units. The test was kept in continuous operation
until the start of 1938. “During 1937 a total of 12,000,000
pounds of soybeans was processed, yielding over 250,000
gallons of oil and 10,000,000 pounds of meal.
“Rural factories: This plant operated so satisfactorily

throughout the year that it was decided to separate it into
two complete plants consisting of two units each, and to
move them to rural locations which had been prepared at
Saline and Milan, Michigan. The installation at Saline is now
completed and will be the ﬁrst complete rural demonstration
of Mr. Ford’s ideas for connecting the farm and factory.
“The oil produced last year was largely consumed in two
ways. The enamel with which Ford cars have been painted
since 1934 contains 35 per cent soybean oil. During 1937 the
total consumption in this manner of soybean oil was 300,000
gallons.
“Glycerine, which is another ingredient in this enamel,
is obtained from vegetable oils... If we assume that half of
the glycerine came from soybean oil, it would mean that
an additional 270,000 gallons of soybean oil was required.
The foundry is a large user of soybean oil, using in times
of peak production 3,000 gallons per day. The total for the
year was 250,000 gallons. We produce less that one-half our
total requirements for all these uses, making it necessary to
purchase an additional 620,000 gallons.
“Soybean plastics: Soybean oil extracted meal is used
on a production scale in three ways. The ﬁrst and most
spectacular use is that of the plastics. The Ford Motor
Company uses over two and a half million pounds of
thermo- setting molding compound a year. Last year we
produced approximately one-half of this amount or one and
one-fourth million pounds of soybean molding compound.
Roughly, one-third of this molding compound consists of
soybean meal, so that 400,000 pounds of soybean meal was
consumed in this manner... The foundry also uses a large
amount of soybean meal... Last year one million pounds of
core binder was consumed in our foundry.
“Soybeans and steel: During 1936 another use was
developed for large quantities of soybean meal in our steel
mill. In producing steel ingots, a removable top is placed
on each ingot mold which is lined with sand and must be
relined after each use. A formula similar to the foundry core
binder is used here, and, as a result, our steel mill consumed
over three-quarters of a million pounds of soybean meal last
year.”
“Two years ago it was announced in Italy that a
process had been perfected for making synthetic wool
from milk casein. To men engaged in soybean research that
announcement immediately suggested the possibility of
producing a similar substance from soybean protein. Our
laboratory undertook this project, knowing that it was a
difﬁcult one. For 18 months we worked without any signs of
success, and it was not until a few months ago that we were
able to produce a ﬁber from this protein. Our objective is to
produce an upholstery material for automobiles.”
“Inasmuch as we are entirely dependent on outside
sources for the glycerine in our enamel, the production
of stearic acid by the hydrogenation of soybean oil with
glycerine obtained as a by-product ﬁts in very well with the
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Ford program.”
Note: This issue contains the partial Proceedings of the
4th Annual Chemurgic Conference. Address: Ford Motor
Co., Dearborn, Michigan.
1752. Far Eastern Review (Shanghai). 1938. Making ﬁbre
from soya beans. 34:472. Dec. *
1753. May, O.E. 1938. Work of the U.S. Regional Soybean
Industrial Laboratory. Farm Chemurgic Journal 1(3):52-59.
Dec.
• Summary: An excellent, detailed article. Contents:
Introduction. Agronomic program, Environment example.
Soybean proteins. Methods of study. Soybean oil from
paints, Cooperative program. Distillation apparatus. Soybean
meal. Use in plastics. Wider applications. New studies
planned. Highway of research.
“Considerable experimental work has been done during
the past year on the development of soybean oil protective
ﬁlms and coatings. This has been especially true of 100%
soybean oil varnishes.” Some 36 varnishes are undergoing
exposure tests at this time. The soybean oil-phenolics dry
free from tack in 4 to 6 hours.
Progress has been made in the development of
interesting plastic materials from soybean protein. It was
discovered that soybean protein could be treated with
formaldehyde solution. When dried to a powder, it possessed
thermo-plastic properties and could be molded, as long as the
moisture content was at least 5%.
“This is entirely contrary to the literature and has not
been used heretofore, so far as we are aware, by the casein
plastics industry. The soybean protein which is commercially
available today may be used in the process. When the protein
is treated with formaldehyde solution at a pH near the isoelectric point, a product is formed that when dried, ground to
a powder, and molded produces a plastic that is tough, hornlike, transparent, of yellowish brown hue, and has minimum
water absorption.
“It does not warp nor crack and readily takes pigments
or dyes to give colors ranging from greys through reds,
yellows, greens, and blues. When plasticized with glycols it
ﬂows readily but not readily enough in its present stage of
development for use in injection molds. Since the material is
thermoplastic the mold must be chilled before the object can
be removed.”
It has been demonstrated in industry that defatted
soybean meal can be used successfully as a modiﬁer in
the production of phenolic plastics. “Replacement of
formaldehyde by furfural led to great improvement in water
resistance although the molded products were quite inferior
in this respect to those made from soybean protein.”
Page 59: “The accomplishments to which attention
has been called in the foregoing are recorded, not from the
standpoint of ﬁnality, but merely to point out the trends

which the work of the laboratory is assuming. It should be
emphasized that most of the experimental work here reported
has been underway for less than one year, and hence should
be construed as indicating only the possibilities which lie
ahead, rather than the deﬁnite attainment of objectives.
“The prospects are bright for further industrial use of
soybean products. The chief prerequisites for such broadened
applications are a more precise knowledge of the physical
and chemical properties of the materials for which uses
are sought and more deﬁnite information concerning the
chemistry of the processes through which these materials
must pass in industrial utilization. The only road over which
we may travel safely toward these desired destinations is
the highway of research.” Address: Director, U.S. Regional
Soybean Industrial Lab., Urbana, Illinois.
1754. Cerchez, V. Th. 1938. [The conversion of vegetable
oils into fuels]. Moniteur de Petrole Roumain (Bucharest)
39:699-702. (Chem. Abst. 32:87415). [Fre]*
1755. Farm Chemurgic Council. ed. 1938. Proceedings of the
4th Annual Chemurgic Conference. *
• Summary: Wayne Olson says (2004/12) that NAL does
not have these proceedings. Individual papers appear to have
been published in Farm Chemurgic Journal.
1756. Herz, H. 1938. On produit du “Lanital” meme en
dehors de l’Italie [Lanital is produced, even outside of Italy].
Svenska Mejeritidningen 30(9):91-92. [Fre]*
1757. Larose, P. 1938. The new textile ﬁbres. Manual of the
Textile Industry of Canada (Montreal) 10:85-88. (Chem.
Abst. 33:7118). *
1758. Leites, V.G. 1938. [Utilization of albumin-containing
by-products obtained in the production of vegetable oils as
cementing substances and components of plastic masses].
Zhurnal Prikladnoi Khimii (Leningrad) (J. of Applied
Chemistry (USSR)) 11:98-101. (Chem. Abst. 32:4365).
[Rus]*
1759. National Paint, Varnish & Lacquer Association,
Scientiﬁc Section, Circular. 1938. Soybean oil in interior
enamels. No. 568. p. 389-402. *
1760. Oda, R. 1938. [Preparation of castor oil-like product
from soybean oil]. J. of the Society of Chemical Industry,
Japan 41(6):195B-96B. June. Supplemental binding to
Kogyo Kagaku Zasshi. [Ger]
1761. Serb-Serbin, P.V.; Leites, V.G.; Davydovskaya, B.L.
1938. [Preparation of water paints with albuminous binding
materials obtained from oilseed press cake and extraction
waste]. Promyshlennost Organicheskoi Khimii (Organic
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Chemical Industry, USSR) 5:360-61. (Chem. Abst. 33:88283). [Fre]*
1762. Taggart, M.F. 1938. Value of recent developments in
soybean oil. Drugs, Oils and Paints (Philadelphia) 53:17778. *
1763. Veneers. 1938. Soybean casein glue. 22:37. *
1764. Wittka, F. 1938. [Protein and glue from the soybean].
Kunstdunger und Leim 35:113-18. (Chem. Abst. 32:9334).
[Ger]*
1765. World Trade Notes on Chemicals and Allied Products
(U.S. Dept. Commerce). 1938. Soy bean casein for plastics
manufacture–Japan. 12(47):814. *
1766. Zemedelske Snahy (Agricultural Ventures). 1938.
Vina-Hedvabi ze sojovych bobu [Wool-silk from soybeans].
[Cze]*
Address: Czechoslovakia.
1767. Balzli, Hans. 1938. Kleine Soja-Fibel. Geschichte,
Anbau und Verwertung einer einzigartigen Nutzpﬂanze [A
little soybean primer. History, culture, and utilization of a
unique useful plant]. Zurich and Leipzig: Albert Mueller
Verlag. 88 p. Index. 16 cm. [26 ref. Ger]
• Summary: Contents: Foreword. Economic questions.
Botanical. Historical. Chemical composition of the soybean
seed. Utilization in East Asia: Koji, miso, shoyu, soymilk,
yuba, tofu (Sojakäse, like Quark), soy oil and press-cake.
Utilization in Europe and America: As fertilizer and feed,
as food (soy ﬂour, roasted soybeans, soy coffee, green
vegetable soybeans {den jungen Sojakern... wie junge gruene
Erbse}, soy sprouts), and industrial products (incl. “soybean
steel,” an invention of Henry Ford). Medicinal signiﬁcance.
Cultivation and yield. Epilogue. Bibliography. Authorsubject index.
In the chapter on History (p. 24), the author notes: “The
poet Johann Heinrich Voss (lived 1751-1826) once said:
‘Young Calcuttans... with your sharp soy sauce from Jakarta
(Junge Kalkuten... mit scharfer batavischer Soja).’ Then he
adds to that the observation: ‘Soy sauce (Soja) is a powerful
sauce, which is prepared from soybeans (Sojafasele),
Dolichos Soja, which originate in the East Indies and are
subject to fermentation, together with brine and spice.’”
Balzli continues on page 25: “The Deutsche
Woerterbuch der Naturgeschichte (German Dictionary of
Natural History) contained in the Allgemeinen PolyglottenLexikon der Naturgeschichte (General Multilingual
Encyclopedia of Natural History) by Philipp Andreas
Nemnich (1793) contains the entry: ‘Sojablume. Dolichos
soja.’ (Soya ﬂower. Dolichos soja).”
“In the world-famous work Geist der Kochkunst (Spirit

of the Culinary Art), the art historian C.F. von Rumohr (lived
1785-1843) also mentions soya in the second edition (1832,
p. 155) and conjectures that the Garum sauce of the Romans
was an imitation of the East Indian sauce (Sulze) made from
soybeans (Soja).”
Page 26: Many cultural trials were conducted from 1840
on, in southern Russia (Ukraine), northern Italy, AustriaHungary (especially South Tirol {later in northeast Italy} and
Istria {mostly in today’s western Croatia}), France (HauteGaronne, Bouches-du-Rhône) and Germany (Hohenheim
{near Stuttgart in southwestern Germany}).
Note: Balzli gives no citation for his statement (p. 26)
that begins: “Many cultural trials were conducted from 1840
on, in southern Russia (Ukraine), northern Italy,...” We have
searched and searched unsuccessfully for the source of this
extremely interesting information.
Two paragraphs (p. 27) are then devoted to the work
Prof. Friedrich Haberlandt with soybeans from 1873.
Page 29 reports that “During the war of 1870 (des
siebziger Krieges, in which Bismarck of Germany defeated
Napoleon III of France) the German head artillery man, O.
Wehrman, saw in the botanical garden of Montigny-les-Metz
a plant that was unknown to him. It was the soybean. He
took 4-5 seeds with him and planted them in early 1872 on
his property / estate near Meissen (in Sachsen/Saxony, near
Dresden in today’s Germany). He harvested 80 to 100 seeds,
with which he continued his investigations successfully for
some years” [Note: Haberlandt (1878, p. 5) tells this same
story].
Also on page 29 is a brief discussion of the life and
work of the French farmer (Landwirt) Léon Rouest (18721938).
On page 57 the author uses the term “Sojaspeisen” to
refer to soyfoods.
Note: On the title page the author is clearly given as “Dr.
Hans Balzli,” however in the May/June 1942 issue of Revue
Internationale du Soya Dr. Jean Balzli states (p. 161-69) that
he wrote this book and apologizes that no French-language
translation is available. Address: Dr., Switzerland.
1768. Dominion Bureau of Statistics, Ottawa, Canada. 1938.
Imports into Canada for consumption, years ended March 31,
1933 to 1937: Agricultural and vegetable products. Trade of
Canada. Fiscal year ended March 31, 1937.
• Summary: Table No. 37, titled “Imports into Canada for
consumption, Years ended March 31, 1933 to 1937, shows:
Imports of soy sauce–from United Kingdom, Hong Kong,
China, Japan, Syria, United States (p. 287). It shows that 133
gallons of soy sauce with a value of $15 were imported from
Syria in 1933, but none in 1934, 1935, or 1936.
Imports of soya beans (Fèves de soja, p. 288). Imports
of peanut oil (Huile d’arachide, p. 303). Imports of soya
bean oil (Huile de soja, p. 300).
Imports of soya bean cake and soya bean meal, for
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use exclusively in the manufacture of cattle food and of
fertilizers (Included “Soya Beans” prior to April 1, 1934; to
April 1936, p. 339.7).
Imports of soya bean oil meal, for use exclusively in the
manufacture of cattle food and of fertilizers (From May 1,
1936, p. 339.8).
Imports of soya bean oil meal (Tourteaux d’huile de
fèves de soja) and soya bean ﬂour (Farine de fèves de soja),
when imported by manufacturers of glues or adhesives for
use exclusively in the manufacture of such glues or adhesives
(From May 1, 1936, p. 339.9; Note: 5,600 cwt was imported
from the USA only) [1 cwt = hundredweight = 112 pounds].
Imports of peanut oil and soya bean oil for the
manufacture of soap, and peanut oil for canning ﬁsh (p.
344.1). Imports of soya bean oil for the manufacturing of
soap (p. 344.5). Address: Ottawa, Canada.
1769. Ford Motor Co. 1938. Harvest of the years (Motion
picture). Dearborn, Michigan. 832 ft., silent, black-andwhite, 35 mm. No captions. See 200FC-4032 for master print
with sound track. *
• Summary: Shows: Worker operating machine as small
[plastic] parts drop from molds. Worker shoveling soy beans
into basket. Worker removing small parts from molding
machine. Revolving drum washing small molded parts.
Address: Dearborn, Michigan.
1770. Horvath, A.A. 1938. The soybean industry. New York,
NY: The Chemical Publishing Co. of New York, Inc. vi +
221 p. Index. 22 cm. 2nd ed., 1939. 221 p. [70 ref]
• Summary: Contents: Introduction. 1. Edible whole soybean
ﬂour. 2. Pressure oil milling. 3. Oil milling: Anderson
Expeller, French mechanical screw press. 4. Press oil:
changes in speciﬁc gravity, changes in viscosity, changes in
color, changes in acidity, changes in saponiﬁcation value,
changes in the refractive properties of the soybean oil,
changes of the unsaponiﬁable matter content, changes of the
iodine value. 5. Press meal: hydraulic press or expeller.
6. Solvent extractions: introduction, extraction solvents,
the use of low boiling hydrocarbons, extraction machinery,
batch or continuous extraction machinery, conveyor
(Bollmann) system, screw (Ford) system, drum and press
(Fauth) system, column (Extractol {Bonotto} system). 7.
Safety in solvent extraction and in ﬂour milling: explosibility
tests of soybean products, preliminary conclusions from
explosibility tests of soybean products, recommendations
for explosion prevention. 8. Efﬁciency of solvents and
their effect on oil quality: extraction with ethyl alcohol.
9. Experimental (laboratory) extraction of phosphatides.
10. Commercial extraction of phosphatides: ethyl alcohol,
azeotropic mixtures of organic solvents.
11. Soybean oil: hot-pressed oil. 12. Reﬁning of soybean
oil: reﬁning crude soybean oil by sodium hydroxide, washing
and drying, bleaching, deodorizing, keeping qualities and

uses. 13. Blown, sulfonated and hydrogenated oil: livestock
ﬂy spray, sulfonation, hydrogenation. 14. Technical uses
of soybean oil, core oil [foundry cores] and cutting ﬂuid:
paint, drying time and hardness, today’s standing synthetic
resins, fatty acid and distillation, soap, waterprooﬁng
cement, codling moth control, factis, artiﬁcial petroleum
from soybean oil. 15. Phosphatides (lecithins) and their
uses: general properties, cephalin, commercial soybean
phosphatides, bleaching, stabilizing emulsions, hydrophylic
“sols” of soybean lecithin, commercial phosphatides to
which aqueous solutions of sodium hydroxide or sodium
peroxide have been added, sulphonated phosphatides,
hydrolecithin, hydrocephalin, uses of commercial
phosphatides (“lecithin”).
16. Soybean protein: general properties. 17. Industrial
protein: preliminary “washing,” extraction and precipitation,
properties of industrial protein. 18. Plastics: Ford plastics.
19. Adhesive and sizing materials: artiﬁcial wool. 20.
Solvent extraction meal. Bibliography. Useful books.
The Foreword by H. Bennett notes that “Dr. Horvath
was graduated from the University of Kazan. After a period
as instructor in chemistry at the Vladivostock [Vladivostok]
Institute of Technology he went to China and Manchuria
to study the soybean at ﬁrst hand. For over eight years he
followed and studied this bean in such important centers
as Harbin, Dairen, Tientsin and Peking. In Tientsin he was
associated as chemist for a concern processing oils and
fats. In Peking he was in charge of soybean research at the
Peking Union Medical College (Rockefeller Foundation).
During his stay in China he wrote many articles on soybean
food products. These articles were collected and issued by
the Chinese Bureau of Economic Information in book form.
In 1927 his booklet ‘The Soybean for Food and Feed’ was
published by the Manchurian Research Society. In 1930 the
Chinese Government printed his study of ‘The Soybean Oil
of China and Its Manifold Uses.’
“In 1927 Dr. Horvath joined the research staff of the
Rockefeller Institute at Princeton, New Jersey. In 1930 he
served as research chemist at the U.S. Bureau of Mines
Experiment Station at Pittsburgh [Pennsylvania]. In 1933
he came to the Delaware Experiment Station at Newark,
Delaware, as head of the Chemistry Department, where he is
continuing his investigations on the soybean and its practical
applications.”
Industrial uses of soy oil (p. 97-111) include in paint,
in the modiﬁcation of synthetic resins of the glyptal and
phenol formaldehyde types, for free fatty acids, in soap,
waterprooﬁng cement, lead arsenate-soybean oil mixtures as
a spreader and sticking agent in an insecticide for coddling
moth control, in factis (a rubber substitute), and for artiﬁcial
petroleum.
Concerning industrial (non-food) uses of lecithin,
pages 134-40 give details on its use as an anti-oxidant for
gasoline to prevent gum formation, in soaps and cosmetics,
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paints, leather tanning, as a wetting and softening agent for
textiles, especially rayon (“Lecithin effects more even and
thorough dyeing, greater brilliancy of coloration, ﬂexibility,
and softer feel.”), in hard rubber compositions (to facilitate
mixing, accelerate vulcanization, and act as a softener), in
plastics such as phonograph records and linoleum cement
(a small amount reduces the need for softening agents), as
an emulsifying agent for asphalt and tar emulsions, as a
dispersing agent in insecticides, in creosote to improve the
viscosity and surface tension, and in electroplating to give
ﬁner, denser, and more uniform coatings.
Concerning the “Conveyor (Bollmann) system” (p.
53-54). “The Bollman [Bollmann] extractor consists of a
chamber 2.7 by 3.5 by 8.5 meters, containing a conveyor
with twenty-three extraction boxes with screen bottoms,
each capable of holding from 220 to 280 kilos of soybean
material.
“The fresh solvent ﬂows from a reservoir into boxes
coming up, and on reaching the bottom of the left part of
the chamber is pumped into another reservoir, whence
this dilute micella [sic, miscella] ﬂows through the series
of boxes going down. The extracted meal from the boxes
is automatically emptied into a chamber, from which it is
removed by two screw conveyors.”
Concerning the Column (Extractol {Bonotto}) system
(p. 56-58). The soybeans are “weighed, cleaned, cracked and
ﬂaked, then conveyed to the extraction department. A feeder
supplies the ﬂakes to the extraction column at the proper
rate. A bed of ﬂakes above the upper plate of the column acts
as a ﬁlter to remove ﬁnes from the miscella. Solvent enters
the base of the column and ascends countercurrently to the
ﬂakes...” Note: Allis-Chalmers and Anderson extractors are
modiﬁcations of the Bonotto apparatus. Address: Chemist,
Delaware Agric. Exp. Station, Newark, Delaware.
1771. Horvath, A.A. 1938. Ford plastics (Document part). In:
A.A. Horvath. 1938. The Soybean Industry. New York, NY:
The Chemical Publishing Co. of New York, Inc. vi + 221 p.
See p. 179-82. [1 ref]
• Summary: “Present practice calls for the addition of a
certain amount of phenol, giving a composition of phenolic
and protein-formaldehyde product which is both waterproof
and durable. Although isolation and puriﬁcation of the
protein give a higher grade plastic, the added expense has
not been justiﬁed in view of the present satisfactory results
obtained by using the whole meal (Footnote: “From beans
extracted by hexane”). Since phenol is a good solvent for
soybean meal this method makes available both the protein
for the formaldehyde reaction and the carbohydrates for
ﬁller, thus cutting the cost to a ﬁgure considerable below
that of a straight phenolic plastic. Wood ﬂour is used as an
additional ﬁller.”
The formula is: Wood ﬂour 396.6 lb, soybean meal
(extracted) 330 lb, formaldehyde 250 lb, phenol 250 lb,

pigments 75 lb, alcohol 33 lb, lime 26.3 lb, ammonia 26.3 lb,
hexamethylene tetramine 26.3 lb, water 12.4 lb, stearic acid
4.1 lb, zinc stearate 4.1 lb.
“Ford’s welding is being done in part of the huge
glass works at his River Rouge plant. In the main building
are housed the mixing equipment and molding machines
capable of turning out 100 tons of plastic per day in the
form of distributor parts, gear shift lever knobs, light
switches, horn buttons, coil parts, and window frames. The
total outlay represents a construction and equipment cost
of approximately $4,000,000.” The process for making the
plastic is then described in detail.
“The cost of soybean plastic is greater than steel per
pound, but the ﬁnishing of steel brings the ﬁnal cost of many
steel parts in excess of that for the ﬁnished product fabricated
from the soybean material.” Address: Chemist, Delaware
Agric. Exp. Station, Newark, Delaware.
1772. Silva Cortes, Cesar. comp. 1938. El poroto soya [The
soybean]. Santiago, Chile: Ediciones Ercilla. 87 p. Illust.
Index. 19 cm (Colleccion Manuales Ercilla). [Spa]
• Summary: Contents: Introduction: General outline off
its importance and use, composition of various legumes,
general characteristics of the meal (harina), oil, lecithin,
cake and other derivatives of the soybean (poroto soya). Part
I: Cultivation of the soybean. 1. Botanical characteristics of
the plant: Leaf, ﬂowers, pods, seeds, roots and nodules. 2.
Varieties and desired characteristics: Various varieties, those
most suited to Chile, characteristics of other varieties. 3.
Cultivation of soybeans: Climate, the soil and its preparation,
fertilizers, inoculation of the seeds, planting, cultivation,
harvest, diseases, enemies, and their cures.
Part II: Utilization of the soybean. 1. Generalities:
Applications of the plant and its seeds. Summary of the uses.
2. Soy oil and its derivatives: Extraction of the oil, edible
oil, industrial uses of the oil, soya phosphatides and lecithin
(Fosfáticos y lecitina de soya), soybean cake, commercial
enzymes. 3. Soybeans in human nutrition: Green vegetable
soybeans (porotos verdes) and whole dry soybeans, soy
sprouts (vástagos de soya), soy ﬂour (harina de soya),
nutritive and caloric value, types of ﬂour, bread with soy
ﬂour, doughs (pastas) and biscuits, sausages with soy ﬂour,
soymilk (leche vegetal de soya), soybean curd (cuajada de
soya [tofu]). 4. Soya for livestock: Soybean straw, soybean
pasture (pasto), soya for silage, soybean hay, soybean hay
for animals to be slaughtered, soy meal (harina de soya) for
various animals.
A table (p. 19-20) lists soybean varieties suited for
different uses: For hay: Barchet, Chiquita, Goshen Proliﬁc,
Laredo, Old Dominion, Otootan, Virginia. For green forage:
Dixie, Easycook, Hahto, Hollybrook, Mammoth Brown,
Mammoth Yellow, Southern Proliﬁc, Tarheel Black, Tokio.
For silage: Biloxi, Mammoth Brown, Mammoth Yellow,
Tarheel Black, Tokio. For beans (oil, cakes, ﬂour, etc.):
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Biloxi, Chiquita, Dixie, Hollybrook, Mammoth Yellow,
Southern Proliﬁc, Tokio, Ito San, Dunﬁeld, Illini, Manchu.
Varieties most suited to Chile (p. 20): About 27 varieties
have been tested at various locations in Chile. Those which
gave the best results were Ito San, Dunﬁeld, Illini, and
Manchu. Ito San gave good results from Aconcagua to BíoBío. It performed especially well at Maule, Ñuble, and BíoBío. Dunﬁeld and Illini gave very good results in Curicó and
Talca. Manchu, which matures a little later than Ito San and
Dunﬁeld, is very appropriate for the Central Zone.
Note 1. This is the earliest document seen (July 1998;
one of two documents) that uses the word “poroto” or
“porotos” in connection with soybeans.
Note 2. This is the earliest Spanish-language document
seen (June 2009) that uses the term porotos verdes to refer to
green vegetable soybeans.
Note 3. This is the earliest Spanish-language document
seen that uses the word “lecitina” to refer to lecithin, or the
term Fosfáticos y lecitina de soya to refer to phosphatides
and soy lecithin.
1773. Simonds, William Adams. 1938. Henry Ford and
Greenﬁeld Village. New York, NY: Frederick A. Stokes Co.
xiv + 268 p. Illust. No index. 20 cm.
• Summary: In chapter 9, titled “Industry and Agriculture,”
Henry Ford’s work with soybeans is discussed on pages 23035. Ford developed plastics using soybeans. “The cost of one
pound of soybean molding material has as yet proved higher
than that of a pound of steel, but the polishing and ﬁnishing
of the steel makes the cost of its ﬁnished part somewhat
greater than that of the ﬁnished plastic. When a molded
plastic part replaces one of steel, weight is decreased with
consequent reduction in gasoline consumption.
“Two years before experiments with the soybean in
its relation to industry were commenced, the bean was the
subject of another deﬁnite line of research in the food and
diet laboratory maintained by the Company in the rear of the
Engineering Laboratory directed by Mr. Ford’s old seatmate,
Dr. Edsel Ruddiman... Many will doubtless recall the howl
of laughter that went up when Mr. Ford informed a reporter
one day of his belief that synthetic milk could be produced.
Nevertheless, milk has been produced from the soybean in
the Ford laboratories and elsewhere. It is even better than
cows’ milk for certain infants’ cases, where skin afﬂictions
make use of the latter undesirable...
“When Dr. Victor Heiser, author of ‘An American
Doctor’s Odyssey,’ visited Greenﬁeld Village he told me of
the wide use of soybean milk among the Filipinos, and how
the addition of a little oil of banana had made it much more
palatable...
“With this milk soybean cheese, similar to cottage
cheese except in ﬂavor, may be made. While somewhat
insipid in taste, the cheese proves very useful when mixed
in salads, sandwich spreads, croquettes with a food having

a strong ﬂavor. The whole bean has many food uses, among
them soups, baked beans, salads, and canning. As the ﬂavor
of the soya is slightly stronger than that of the ordinary bean,
onions and tomatoes are often used to cover it. The process
of canning the green soybean was ﬁrst demonstrated under
Dr. Ruddiman’s direction. Production of soybeans in 1935
totaled 590 cans; and in 1936 it reached 1,000.”
After extraction of the oil from soybeans, one of the
most important products is a ﬂour. “The beans are ground
in a type of mill made up of sharp steel revolving surfaces.”
The resulting product is a pure ﬂour from the bean, unmixed
with any other substances. It “ﬁnds a ready market among
visitors at the Village. It is used in many common baked
goods such as bread, rolls, mufﬁns, biscuits, cakes, cookies,
and so on... Another product that has proved popular with
visitors is the salted soya, put up in small packages like
nuts. In preparing these, the bean is soaked in water for a
time, then roasted in hot soya oil. The salt is added to taste.”
Lecithin can be used to make a “chocolate sauce and coating
for soybean candies, with which the Ford men have done
much experimenting.
“As a practical demonstration of the possibilities of
the soybean in a variety of foods, a dinner was served one
August evening in 1934 at the Ford exhibit in the Chicago
Century of Progress Fair. Every dish on the menu was
comprised, in part at least, of the legume. Following was the
list [of 15 dishes served].
“Tomato juice seasoned with soybean sauce. Salted
soybeans. Celery stuffed with soybean cheese. Purée of
soybean. Soybean crackers. Soybean croquettes with tomato
sauce. Buttered green soybeans. Pineapple ring with soybean
cheese [tofu] and soybean dressing. Soybean bread with
soybean butter. Apple pie (soybean crust). Cocoa with
soybean milk. Soybean coffee. Assorted soybean cookies.
Soybean cakes. Assorted soybean candy.”
Note 1. This is the earliest English-language document
seen (Dec. 2012) that uses the term “soybean butter.” It is not
clear whether this was a soynut butter (made from roasted
soybeans and resembling peanut butter) or whether it was
made with hydrogenated soybean oil and resembled dairy
butter.
Note 2. The listing and spelling of the items in this menu
differs slightly from the original menu of 17 Aug. 1934.
Note 3. No mention is made of soy ice cream being
served at this meal in Aug. 1934. Yet shortly thereafter, and
deﬁnitely by Aug. 1935 soy ice cream for dessert was served
at similar meals in the pine-paneled dining room in the Ford
Engineering Laboratory (Strother 1961).
Chapter 10, titled “Little Factories,” discusses Ford’s
rural industries, including the mills at Saline, Tecumseh,
Milan, and Ypsilanti. At Tecumseh, in the heart of soybean
country, the Hayden Mills, after its restoration, “was used
for cleaning and sacking soybeans for seed, preparing them
for distribution to neighboring farmers in the spring.” At
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“the village of Saline where the Chicago pike crosses the
Saline River a few miles north of the soybean farms...” the
old Shuyler mill and its dam were restored. “The fall of 1936
also found workmen busy at the town of Milan east of the
soybean area...”
An excellent panoramic view of and guide to Greenﬁeld
Village are shown inside the front cover and on the
facing page. #11 is a “soybean extraction plant.” Address:
Dearborn, Michigan.
1774. Four molded black plastic parts used Ford automobiles
(Memorabilia). 1938? River Rouge, Michigan. Undated.
• Summary: These four round parts, made from soy-based
plastic, were sent to Soyinfo Center by Tatiana Horvath on
in May 2010. Their diameters range from 3.5 inches to 2
inches. Two are hollow like a cup and have what appear to
be three short legs on the bottom (convex part). It is not clear
what each part was used for.
Tatiana does not know when or how or why Dr. Horvath
got these plastic parts. But she remembers Dr. Horvath talked
about Ford, and he always drove a Ford car–as did Tatiana.
Address: River Rouge, Michigan.
1775. Muhs, Edward J. 1938? The Chemical Foundation,
Incorporated. Undated. Unpublished manuscript. 28 cm.
• Summary: This unpublished manuscript is located in
the Francis P. Garvan Collection #6090, Box 43, Folder
#6, American Heritage Center (University of Wyoming),
Laramie, Wyoming. The author, Edward J. Muhs, was the
foundation’s internal historian. See especially Chap. 18,
“Contributions in the Agricultural Field.”
Talk with Carol Bowers, American Heritage Center
Reference Librarian. 1999. April 9. The folder containing the
typescript which appears to be a rough draft typescript of the
history of the Chemical Foundation is missing everything
prior to chapter 15. Thus, there is no title page, author, or
date, and the pages (roughly 200 pages remain) are not
sequentially numbered; each chapter starts again with page
1. The remaining chapters have the following titles: 18.
Contributions in the agricultural ﬁeld (29 p.): Contents: Farm
Chemurgic Council and eleven of its publications (193036), Henry Ford, the Dearborn Conferences. Cellulose:
Boyce Thompson Institute for Plant Research (Yonkers,
New York). Massachusetts Institute of Technology. Hemp.
Newsprint from Southern Pine (Dr. Herty, Lufkin). Nitrates:
Fixed nitrogen research laboratory (Chile had a monopoly
on its natural nitrates from 1831 to 1914; the German
chemical industry produced nitrates for fertilizer and
explosives synthetically from atmospheric nitrogen). Prof. J.
Enrique Zanetti. Power alcohol (Iowa State University, Dr.
Christensen, Atchison Agrol Co.). Soil science. Soy beans
(The Soysein Process Corporation was organized to produce
a casein substitute from soybeans for use in the coating of
paper. The project failed because the product turned out to

be unsatisfactory). Sweet potato starch. Tung oil (All U.S.
imports came from China).
19. Contributions to industrial research and dyeing.
20. Contributions to sewage research. 21. Contributions to
miscellaneous research. 22. Combating foreign competition.
23. Francis P. Garvin–A biography (9 p.). “... Francis
P. Garvan was the guiding spirit in all of the activities of
the Foundation. Mr. Garvan was born at East Hartford,
Connecticut, on June 13, 1875. He graduated from Yale
University in 1897 with a Bachelor of Arts degree, and in
1899 received his LL.B. degree from New York Law School.
In 1900 he was appointed assistant district attorney of the
City of New York, which position he held for ten years. He
distinguished himself as a brilliant investigator of crime and
a prosecutor of criminals.
“In 1910 he returned to private practice as a member
of the ﬁrm of Garvan & Armstrong and later of the ﬁrm
of Osborne, Lambe & Garvan. In addition to general legal
practice, he devoted his time to the administration of
philanthropic organizations, and a study of social problems
as related to government.
“During the ﬁrst World War he was appointed chief of
the U.S. Bureau of Investigation on November 12, 1917 and
also manager of the New York ofﬁce of the Alien Property
Custodian. On March 4, 1919 he was appointed Alien
Property Custodian which ofﬁce he held until March 10,
1921. On April 13, 1920 he was appointed Assistant Attorney
General of the United States. He was elected president of
The Chemical Foundation on March 8, 1919 which post he
held until his death on November 7, 1937.
“On June 9, 1910 he was married to Mabel Brady and
they had seven children. One of the children Patricia, died at
the age of seven from rheumatic fever. The best of medical
advice was obtained for her but there was no cure available.
Thereupon, Mr. and Mrs. Garvan dedicated themselves and
their wealth to the support of chemical and medical research
as a memorial to their daughter. Mr. and Mrs. Garvan
personally gave large grants for such research. As is apparent
from the previous chapters in this book, a great part of the
Foundation’s income was spent for medical research because
it affects everyone.
“From the previous part of this book, also, it is evident
that Mr. Garvan was the driving force behind the effort
of promote scientiﬁc research and create an independent
chemical industry in this country. He had vision, tenacity
and untiring energy, and was able to secure the wholehearted
cooperation of scientiﬁc leaders and organizations in a
common effort toward the advancement of research in all
scientiﬁc ﬁelds.”
“When Mr. Garvan died on November 7, 1937, lengthy
and praiseworthy obituaries and editorials were printed in
many newspapers and magazines. Nationally-known persons
wrote tributes in his memory, and resolutions of sympathy
and appreciation of his works were adopted by many
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organizations.” These included: New York Times (editorial,
Nov. 9), Wall Street Journal (Nov. 9), Home Market Club,
Newsdom (Nov. 13), Textile Colorist (Dec.), and Chemical
Industries (Dec.). The later article said: “... He was the ﬁrst
American to sense the enormous importance of chemistry
in modern civilization and to comprehend that a domestic
supply of all chemicals is vital alike to prosperity in peace
and security in war.”
The last page in Chap. 23 is the last page in the folder.
There is no back matter (bibliography, index, etc.). Talk with
David Wright of Michigan State University. 1999. April 14.
He went through the Garvan papers in Wyoming in about
1986 when they were housed in a Quonset hut. He saw the
above chapters in this history, which he inferred, through
other documents he had, were written by Muhs in about
1938. Muhs worked in the same ofﬁce as Garvan and was the
corporate historian. Address: The Chemical Foundation.
1776. Meigs, Frederick M. Assignor to E.I. du Pont de
Nemours & Company (Wilmington, Delaware). 1939.
Protein derivative. U.S. Patent 2,143,023. Jan. 10. 6 p.
Application ﬁled 17 Jan. 1936.
• Summary: Example VIII calls for the use of glycinin (soya
bean protein). Address: Wilmington, Delaware.
1777. Science News Letter. 1939. Varnish oil and a new
plastic from soybeans. 35:40. Jan. 21.
• Summary: Dr. Henry G. Knight, chief of the Bureau of
Chemistry and Soils (USDA), describes how soybean oil
can be treated chemically so that it will make a good varnish
without the addition of other drying oils now becoming
difﬁcult to obtain. There is also promise of using soybean
proteins to develop a new plastic for molding purposes.
Presently all commercial molding plastics are made from
casein.
1778. Science News Letter. 1939. Varnish oil from soybeans
discussed in report. 35:40. Jan. 21.
• Summary: Varnish manufacturers have shown considerable
interest in a new product–soybean oil treated chemically so
that it will make a good varnish without the addition of other
drying oils that are now becoming difﬁcult to obtain. The
product was developed by research scientists at the Bureau
of Chemistry and Soils, according to a report to the Secretary
of Agriculture by Dr. Henry G. Knight, chief of the bureau.
The possibility is also seen for developing a new plastic for
molding purposes from soybean proteins.
1779. Brother, George H.; McKinney, Leonard L. 1939.
Protein plastics from soybean products: Plasticization of
hardened protein material. Industrial and Engineering
Chemistry 31(1):84-87. Jan. [9 ref]
• Summary: Soybean protein, treated with a strong hardening
agent such as formaldehyde, forms thermoplastic material.

This material requires a softening agent or plasticizer in
order to ﬂow properly with heat and pressure. Previously,
water was the main plasticizer used. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
1780. Detwiler, Samuel B., Jr.; Markley, K.S. 1939.
Bibliography on molecular or short-path distillation. Oil and
Soap 16(1):2-5. Jan. [157 ref]
• Summary: “The application of molecular or short-path
distillation to the separation and puriﬁcation of many
organic materials heretofore incapable of distillation or
distillable only with extreme difﬁculty, amply testiﬁes to
the value of this relatively new technic in organic research.
The extremely low pressures and short path of travel of the
evolved vapors employed in this form of distillation permit
the separation of many organic species at temperatures well
below the point of thermal decomposition.”
The bibliography is divided into two parts: (1)
Molecular stills and applications. (2) Accessory apparatus,
materials, and technic. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1781. Kunststoffe. 1939. Italien: Lanital Erzeugung [Italy:
Manufacture of Lanital]. 29(1):28. Jan. [1 ref. Ger]
• Summary: Summary of an English-language article in
the Manchester Guardian Commercial. 1938. Vol. 37, page
76. The process for making soya casein developed by Snia
Viscosa of Italy is better than the previous Japanese process.
1782. Brother, George H. 1939. Plastic materials from farm
products. Industrial and Engineering Chemistry 31(2):145148. Feb. [3 ref]
• Summary: Contents: Introduction. Deﬁnition of plastics.
Wood and cellulose. Zein. Soybeans. Economics.
A widely used molding compound has a phenolformaldehyde base to which is added both wood ﬂour and
soybean meal. The soybean meal serves as more than just a
ﬁller; its protein plays a key role in the plastic. The company
developing this product [Ford Motor Co.] has increased
its use of soybean meal in the product from 4,000 lb in
1934 to 311,750 lb in 1937. This same company has done
extensive work on the development of a textile ﬁber, similar
to lanital, from soybean protein. There are “probably few
farm materials which are chemically as favorably constituted
for plastics development as the soybean.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
1783. Guillaudeu, Arthur. 1939. Industrial utilization of fats
and oils. Industrial and Engineering Chemistry 31(2):15862. Feb. [16 ref]
• Summary: According to the 1937 census, there were
consumed in the USA nearly 5,000,000,000 pounds of
glycerides (animal fats and vegetable oils) for all purposes:
52.5% was for inedible uses and 47.5% for edible. Over half
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of the fat used for inedible purposes could have been used
for edible purposes if necessary. The percentages used for
various inedible uses were: Soap 56.3% (mostly tallow),
paint and varnish 17.4% (mostly linseed oil), linoleum and
oilcloth 3.9% (mostly linseed oil), printing ink 1% (mostly
linseed oil), loss (including foots) 7.9%, miscellaneous
13.4%. Total: 100%.
Soybean oil, an unsaturated oil, comprises 3.5% of the
inedible fats and oils used for paint and varnish, and 0.9%
of those used for oilcloth and linoleum. Address: Swift &
Company, Chicago, Illinois.
1784. Herrick, H.T. 1939. Role of the Department of
Agriculture [in industrial utilization of agricultural products].
Industrial and Engineering Chemistry 31(2):142-44. Feb.
• Summary: The application of the principles of chemical
technology to the creation of raw agricultural products
“has added a new value to the products of the farm...”
Yet the idea is not new. Nearly 40 years ago, Harvey W.
Wiley wrote an article on the relationship of chemistry to
advances in agriculture; it was published in the Yearbook of
the U.S. Department of Agriculture for 1899. Even earlier,
the Commissioners of Agriculture, the predecessors of the
current Secretaries of Agriculture, showed a keen interest in
using chemistry to expand existing uses and to create new
outlets for agricultural products. The author then summarizes
the USDA’s early work on industrial utilization of farm
crops from 1862 to 1911, including the use of crop plants
for making paper, production of power or fuel alcohol from
agricultural raw materials (1906-1910) etc.
Photos show: Fences for testing soybean oil paints,
varnishes, and enamels. H.T. Herrick in a laboratory.
Harvesting soybeans with a combine. Address: Bureau of
Chemistry and Soils, USDA, Washington, DC.
1785. Kraybill, H.R. 1939. Industrial utilization of
agricultural products. Industrial and Engineering Chemistry
31(2):141. Feb.
• Summary: The author is chairman of a symposium with
the same title as this paper, presented at the 96th Meeting
of the American Chemical Society, on 5-9 Sept. 1938 in
Milwaukee, Wisconsin.
Agricultural scientists have been interested in the
possibility of developing industrial uses for agricultural
products for many years. A more widespread interest has
developed during recent years as exempliﬁed by the Farm
Chemurgic movement and the Congressional action to
establish 4 regional research laboratories.
This increased interest is apparently the result of: 1. “the
belief that the depressed condition of agriculture following
the World War was due to the accumulation of surpluses
of agricultural products,” and 2. “to a general acceptance
of the view that agriculture and industry represent two
interdependent groups. Many industrial leaders believe that

good industrial conditions are not apt to prevail for any
length of time unless agriculture is reasonably prosperous.”
After the war, surpluses became burdensome. “Five
important factors are frequently cited as being chieﬂy
responsible for this situation: 1. Cheap sources of the
most expensive element of fertilizers (nitrogen) were
made possible by the development of synthetic methods
of production. 2. Improved agricultural practices have
resulted in increased production. 3. Agriculture increased
its production as a result of demands arising during the
World War. It is estimated that 40 million additional acres
were brought into cultivation during that period. 4. The
replacement of horse and mule power by mechanical power
resulted in a reduction in the consumption of grain. It is
estimated that in this way the products from 30 to 35 million
acres were replaced by the products of the oil wells. 5. With
the development of organic technology there has been an
increased replacement of agricultural products in industry by
the products of the mine and the oil well...
“The ﬁelds for developing industrial uses for agricultural
products may be classiﬁed into 3 groups: the utilization of
waste and by-products, the introduction of new crops to yield
products to take the place of those now imported and used
for industrial purposes, and the development of new uses
for crops or crop surpluses for purposes other than food.”
Address: Purdue Univ. Agric. Exp. Station and U.S. Regional
Soybean Industrial Products Lab.
1786. Kraybill, H.R.; Kleinsmith, A.W.; Thornton, M.H.
1939. Composition and drying rates of soybean oils:
Analyses of soybean oils and drying rates when mixed with
10 per cent of tung oil and driers. Industrial and Engineering
Chemistry 31(2):218-22. Feb. [14 ref]
• Summary: “Eighty-seven samples of commercial soybean
oil were collected at intervals of two or three weeks from
thirteen different soybean processing plants during the ﬁrst
six months of 1936. These plants represent three processes–
expeller, hydraulic, and solvent. Analyses of the oils
were made as follows: per cent of foots. per cent of break
(Gardner method), per cent of phosphatides, acid number,
iodine number, refractive index, and drying time before and
after removal of the phosphatides and associated compounds.
There was a close correlation between the Gardner break and
the percentage of phosphatides of the crude oils as calculated
from the phosphorus content of the oils. There was a
correlation between the average phosphatide contents of the
samples of oil from the different plants and the drying rates.
No correlation was found between the phosphatide content of
the crude oils and the drying rates of the oils from which the
phosphatides had been removed. The results show that the
presence of phosphatides retards the drying rate of the crude
oils but that other factors are also involved.” Address: Purdue
Univ. Agric. Exp. Station.
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1787. Revue Internationale des Produits Coloniaux et du
Material Colonial. 1939. L’extraction des dérivés du Soja
[The extraction of soy derivatives]. 14(158):76-77. Feb. [Fre]
• Summary: This communication from the French
commercial attaché in Tokyo describes the activities
of several large, modern Japanese soybean processing
companies in Manchuria. The modern soybean crushing
mills use solvents, such as benzol or ethyl alcohol. The latter
process, studied since 1926 by Dr. Masayasu Sato of the
Central Laboratory, South Manchuria Railway Company
(SMRC), is patented in England, Japan, France, Italy, and
Denmark. The Sato process is used commercially by the
Manchuria Soya Bean Engineering Co., a private company
with capitalization of 1.5 million yen subscribed by the
SMRC and by the Nippon Food Stuff Engineering Co., an
afﬁliate of Nippon Sangyo K.K. The factory / mill, which
processes 80 metric tons (tonnes) per day of soybeans,
and has the capacity to be within 300 tonnes, is located on
the outskirts of Dairen, Manchuria. The company has also
studied the processes for extracting from the oil a number
of special products such as lecithin, vitamin B, a food
condiment, saponins, and sugars. The residual cake, which
is in the form of ﬂakes named Soya Rex Flakes, would be
of great food value. These products are to be produced by
an afﬁliate, with capitalization of £200,000, the Manchurian
Society for Soya Products, which is presently constructing a
factory at Kawasaki, near Yokohama.
The sodium glutamate which is extracted from the cake
could rival a condiment widely used in Japan under the
name Aji-no-moto. The Society for nitrogen based fertilizers
created this last April an afﬁliated ﬁrm with a capital of
£10,000,000, a fourth of which is paid out, called “the
Soya Bean Chemical Engineering Co.” that will produce,
exclusively a dozen products all derived from the soy oil
or soya cakes in a factory currently being built at Konan
(in Korea), where the master company already owns a very
important group of chemical industries. Among these new
products, we quote: amino-acid, oil based paints, boiled oil
and lecithin used in tanning hides.
Several factories, among them Honen, Nisshin, and
Nikka, that up until now were just producing soja oil, will
now start outputting derivatives. Mentioned are substitutes
for butter, wheat ﬂour, soap, oil for human consumption,
boiled oil for the printing industry.
The Japanese chemical industry, as is being done
in Germany, is thus throwing itself systematically into
the exploitation of this very complex raw material, the
soybean, that it will ﬁnd at its door step, on the Manchukouo
[Manchurian] territory.
1788. Laucks, Irving F.; Davidson, Glenn. Assignors to
I.F. Laucks, Inc. (Seattle, Washington). 1939. Glue and
method of making. U.S. Patent 2,150,175. March 14. 3 p.
Application ﬁled 4 Oct. 1928. Renewed 7 Jan. 1938.

• Summary: The invention is for a water-proof glue for the
veneer industry. Although casein and blood albumin are in
common use, soya bean ﬂour is seen as superior. This ﬂour
is made from soya bean cake, from which the oil has been
expressed. A “working formula is:–100 parts soya bean
ﬂour, 3 parts lime, 8 parts caustic soda, 2 parts of a mixture
of carbon bisulﬁde and carbon tetrachloride, in equal parts
by volume, 10 parts sodium silicate (water glass).” Address:
Seattle, Washington.
1789. Rippey, Hugh Fleanor; Dike, Theodore Williams.
Assignors to I.F. Laucks, Inc. (Seattle, Washington). 1939.
Process for treatment of porous materials and product
thereof. U.S. Patent 2,150,188. March 14. 7 p. Application
ﬁled 4 Sept. 1937.
• Summary: “The principal object is to inhibit raising of
wood grain after the ﬁnal smoothing of the surface by
sanding or the like. Another object is to provide a better
foundation for subsequent ﬁnishing work. Another object is
to increase water, weather and abrasion resistance both by
increasing at least the surface density and by simultaneously
healing and repairing the minute fractures common in wood
surfaces. Another object is to impregnate at least the outer
surfaces with fungicides and bind them in protective location
so that they cannot subsequently be lost by leaching or
evaporation. Another object is to waterproof other porous
surfaces such as brick, stone and concrete.”
Note: Soy is mentioned twice in this patent, as “semidrying oils such as soybean oil” and “soya bean oil.”
Address: 1. Auburn; 2. Seattle. Both: Washington.
1790. Detroit News. 1939. Soy bean process boon to farmers.
March 31. p. 41, col. 5.
• Summary: Jackson, Mississippi–Henry Reichhold,
president of Reichhold Chemicals, of Detroit, Michigan, said
before the Farm Chemurgic Council, that a new process for
making soy bean oil will be a boon to U.S. farmers; it should
add between $40 and $50 million to farmer purchasing
power. The discovery is a simple chemical process that gives
soy bean oil quicker drying properties, roughly equivalent to
those of linseed oil; it is less expensive than the process used
to make conventional oil paints.
Gradual “substitution of chemically treated domestic
soy bean oil for a substantial portion of imported linseed
oil for use in the paint, varnish, ink, linoleum and oil cloth
industries, coupled with increased use in the soap, synthetic
resin, and plastic industries, should in time increase the
industrial consumption of soy bean oil by some 600,000,000
pounds annually. This volume of oil would require the
production of about 60 million bushels of soy beans, or more
than double the current domestic crop.”
1791. Science. 1939. Soybeans. 89(2309):Supplement p. 8-9.
March 31.
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• Summary: “Soybeans, a crop without surplus, received
high praise from agricultural and chemical leaders at the ﬁfth
annual meeting, at Jackson, Michigan, of the National Farm
Chemurgic Council.” Soybean production has grown from
only 9 million bushels in 1930 to 58 million bushels in 1938.
Last year Illinois produced more than half of the nation’s
soybean crop, 31 million bushels. “With four [sic, three?]
other neighboring states, from Iowa across to Ohio [incl.
Illinois and Indiana], a new ‘Soybean Belt’ is growing up,
that at present accounts for more than nine-tenths of the
national production.
Several years ago Henry Ford attracted a lot of attention
to soybeans when he began to use soybean meal as an
ingredient in making steering wheels, panels, knobs, and
other plastic auto parts.
“H.W. Galley, of the National Soybean Processors
Association, Decatur, Illinois, told some of the manifold
uses of soybean oil. Reﬁned, it has proved to be a very good
food oil. Last year forty million pounds were used in the
margarine industry, a jump from 1,750,000 pounds three
years ago. Heavy use of the natural oil is made in paint,
varnish, linoleum and other manufactured products requiring
drying oils.”
Note: This is the earliest document seen (April 2005)
that contains the term “Soybean Belt” (or “soybean belt”)
as a multi-state term like “Corn Belt” or “Cotton Belt.”
The four states in the “Soybean Belt” are apparently Iowa,
Illinois, Indiana, and Ohio. The term “Corn Belt” was in use
by 1909 and “Cotton Belt” by 1915.
1792. Cates, J. Sidney. 1939. Big-time performance for soys.
Country Gentleman 109(3):23, 78-79. March.
• Summary: Today, over 7,000,000 acres of soybeans are
planted in the United States. But the soybean has not hit the
“big-time” by accident or chance. “It is one of the few great
American crops coming into its own by research, planned
research, patient effort and design. The late C.V. Piper, a
scholar, a dreamer and philosopher, who for many years
headed the [USDA] Ofﬁce of Forage Crops at Washington
[DC], was the man who guessed that the soybean might ﬁnd
a large place in our agriculture if we were only equipped
with regionally adapted varieties that somewhere in the
world must already exist.
“Back in 1907, Piper picked W.J. Morse, a shy, sturdy
New York State farm boy who stood up with distinction
under the regimen of required studies at Cornell University,
and turned over to Morse the task of building a new crop
plant for American ﬁeld agriculture.
Nearly a decade ago [in Feb. 1926] Piper passed away,
but Morse, whom he selected for his soybean work, can
now look back over the thirty-one years and scan a record of
achievement which I do not believe could be matched even
by Piper’s hopes and dreams. If there ever was a one-manmade crop in this country, it is the soybean. And W.J. Morse

is the man.”
“In 1907 when Morse started work with the crop, there
was probably less than 50,000 acres of soys in the whole
country.
“Morse realized that if the crop were ever to become
national, varieties adapted to the different sections must be
developed. And so a dragnet was set for all the soy varieties
the Orient had to offer. And through the years Morse has put
more than 10,000 different lots of imported beans through
his tests. And the Morse test is not just a routine affair. It
consists of an intimate personal study of every single bean
plant growing in the little plots of these introductions.
“A less exacting man than Morse might have put these
lots of beans through a test and got nowhere, for not in a
single case has an introduction led immediately and directly
to the establishment of a new commercial variety in this
country. These introductions, as they come in, are not pure
strains. In fact, always a wide variation of plant types are
found growing in these little plots of so-called varieties
brought in from other lands. Year after year, for more than
three decades, Morse has literally lived his summers out
in the ﬁelds selecting the most promising-looking plants
from each of these introductions. And it is from single-plant
selections made by Morse that we have developed 90 per
cent of the commercial soybean varieties today.
“Back in 1913, the ﬁrst variety well adapted to the Corn
Belt was introduced. This was the well-known Manchu.
There followed such sorts as Virginia and Wilson.”
The new trend, north and south, is toward growing
soybeans for their seeds, “as higher-yielding varieties have
been developed for the different sections and as a new and
simple way of harvesting has been devised.
“The big grain yields have been in the Midwest, many
of the growers getting around forty-ﬁve bushels to the acre.
In Wisconsin, yields as high as ﬁfty bushels have been
secured... The drift everywhere is toward an earlier type of
bean.”
“With soybean oil coming into the picture with
prospective large-scale use for paint and varnish, one
weakness in the present commercial setup is that the oil mills
have not yet offered a premium price for high oil-content
varieties. Morse has consistently carried along oil-content
studies of all his introductions, and there are now some
splendid seed-yielding sorts which carry from 21 to 23 per
cent oil, while the ordinary run of beans carries only 18 to 19
per cent. One of Morse’s varieties, the Dunﬁeld, a Midwest
adapted bean, very seldom runs under 20 per cent oil.” It has
yielded as high as 23.3 per cent. “A sliding price scale based
on percentage of oil might prove highly advantageous to
both the grower and the oil mill.”
Note: This is the earliest document seen (Aug. 2011)
that discusses the many advantages of adopting the practice
of buying and selling soybeans on the basis of their
composition (oil or protein content).
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“And while chemical and heat treatment already show
great promise of making over soy oil into a quick-drying
paint oil, Morse has started still another attack on this
problem.
“Quick-drying oil: In Manchuria there are found little
trailing, small-seeded, wild forms of soybeans. These wild
soybeans rarely ever carry an excess of 10 per cent of oil, but
this oil has a peculiar property. It has what the chemists call
an ‘iodine number,’ which runs up to 155. In ordinary soy oil
the iodine number is rarely over 130.
“This so-called iodine number is the key to how rapidly
an oil will dry, the higher the number the quicker the drying.
This wild soybean oil is a quick dryer, and therefore should
be an excellent paint oil without any treatment.”
“When Morse came back from the Orient in 1931,
after a two-year stay studying this great Oriental crop, he
brought with him a large collection of a radically new type
of soy–the green-vegetable type. Previous explorers had
missed this type of bean because, in the Orient, they go by an
entirely different name. In Manchuria and Japan–the home
of this bean sort–ordinary ﬁeld beans are called Daizu, while
the green-vegetable beans are called Eda Mame. Previous
explorers, asking for Daizu never in a single instance got
Eda Mame. Morse, living close with the bean growers, soon
picked up this distinction and brought home the new product
in all its variations.
“Today, from this material he brought back there have
been developed something like seventy-ﬁve distinct greenvegetable varieties, ﬁtting an even wider range of country
than do the ﬁeld-bean kinds. They vary in maturity all the
way from seventy-ﬁve to one hundred and ﬁfty days. One of
these varieties matures seed at Winnipeg, Canada.”
On pages 78-79 are three special sections to the
article: (1) “Quick-drying oil:” Wild soybeans are found in
Manchuria. They are small seeded and the viny plants have
a trailing habit. The seed rarely contains more than 10% oil,
but this oil has a very high iodine number (up to 155) which
means that the oil dries quickly and is good for paints. The
iodine number of regular soybeans is rarely above 130.
(2) “Late soybean news:” At the great soybean
laboratory [U.S. Regional Soybean Industrial Products
Laboratory] at Urbana, Illinois, researchers are extracting
new compounds from soybean meal. These include a
“laminated plastic” with almost metallic hardness and
strength, a synthetic ﬁber closely resembling wool, and
powdered, water-based paints. Not to mention 75 distinct
“green-vegetable varieties” of soybeans for human food; they
vary in maturity from 75 to 150 days. One of these matures
seed at Winnipeg, Canada.
(3) “A clamor for seed:” An article that the present
writer (Sidney Cates) wrote about green vegetable soybeans
in Country Gentleman led to thousands of letters from
readers to state experiment stations requesting the new types
of soybeans. “Many canners are now packing the green

beans, and I have never eaten anything more delightful from
a tin can.”
Photos show: (1) “The Korean version of the ‘two-row
planter;’” two workers with seed baskets in a ﬁeld. (2) Crop
machinery. (3) A ﬁeld of soybeans at midseason. (4) Chinese
storage bins for beans, made of “great ‘ropes’ of twisted
straw.”
1793. Ford News (Dearborn, Michigan). 1939. Another
village industry. March. p. 53-54, 69.
• Summary: Gives a detailed description of the village
industry at Milan, Michigan, a country town of 2,000
inhabitants on the Saline River. Ford rebuilt the dam next
to a dilapidated grist mill, restored the mill to its former
splendor, hired about 80 men from the vicinity and paid them
the same wages as men at large Ford plants. “The one-time
gristmill, a Milan landmark, is the soy bean processing plant,
identical in its purpose to the one which began operation a
few miles away at Saline, Michigan, last summer.” Fields of
soy beans grow near the plant. This complex, the company’s
11th village industry, developed as part of its industrial
decentralization program, consists of the soybean mill and a
coil plant. The latter manufactures ignition coils, which are
encased in soy bean plastic.
The soy bean mill “produces soy bean oil and mash.
The oil is used in the River Rouge Plant foundry for making
casting cores, and in making ﬁnishes [paints] for Ford cars
and trucks. It is also used in the soap for washing cars on the
assembly line. Soy bean meal serves as a binder in making
casting cores and in steel ingot production.
“The use of soy beans in manufacturing plastic articles
is growing. The Ford gearshift lever knob, horn button, light
switch handles, distributor and coil housings and window
trim strips are made of soy bean plastic.
“As in the Saline Mill, 140,000 bushels of soy beans
will be processed in the Milan plant, it is expected, in one
year. Farmers within a 200-mile radius will grow beans for
these plants.” Contains 6 photos.
1794. Smith, A.K.; Max, H.J.; Handler, P. 1939. The
dispersion of protein in aqueous formaldehyde solutions. J.
of Physical Chemistry 43(5):347-57. March. (Chem. Abst.
33:3659). [9 ref]
• Summary: The reaction between formaldehyde and
proteins is of paramount importance in the development of
protein plastics, coatings, sizes, adhesives, and ﬁbers. It has
been used in these industries as a hardening process for many
years. Address: U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois.
1795. USDA, Committee on Industrial Utilization of
Agricultural Products. 1939. A survey of and proposed
program for research on the industrial utilization of
agricultural products. Washington, DC: USDA. 893 leaves.
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April 5.
• Summary: Note: The USDA National Agricultural Library
(Beltsville, Maryland) has two copies at these call numbers:
DNAL 1.9 Ag8891S and A388 Ag82; both are in very poor
shape. Trying to copy pages would damage both copies.
This publication was typewritten on onion-skin paper. It has
been digitized and is available at https://archive.org/details/
CAT10683024–but it is very hard to read.
Wayne Olson scanned and attached p. 282-290, 292
[p. 291 is missing for the digitized copy]–the quality is not
good. The letter of transmittal at the front of the publication
is dated April 5, 1939. Wayne searched on soy, soybean,
and soybeans on the full-text of the publication and found
mention on the following pages: 29, 194, 237, 239, 240, 249,
250, 252, 253, 282-292, 312, 445, 468, 506, 514, 515-516,
544, 614-A, 617, 620, 660, 690, 702-(c), 704, 821, 872, 886889 (index), 891 (index). There could be more mentions.
Page 282: “Soybeans: Cultivation of soybeans as
a soil-improvement, hay, or cash seed crop has become
increasingly important to American agriculture, especially
during the last 10 years. Production of beans for seed and
crushing increased from about 2,283,000 bushels in 1917 to
45,272,000 bushels in 1937 and 57,663,000 bushels in 1938.
In 1917 less than 500,000 acres were devoted to the growing
of soybeans for all purposes. In 1937 the number of acres
grown was 7,005,000, of which 2,549,000 acres [36.4%]
were harvested for beans.”
1796. G. 1939. Germany and the soya bean: Building
up reserves (Letter to the editor). Manchester Guardian
(England). April 6. p. 20.
• Summary: This letter (dated April 4) begins: “Sir.–It is
reported that last year exports of Manchurian soya beans to
Europe totalled 1,370,000 tons, divided as follows” (in tons):
“Germany 790,000. Denmark 195,000. Sweden 165,000.
Holland 90,000. Britain 75,000. Norway 25,000. Italy
20,000. France 10,000.”
Observe Germany’s immense imports. “The soya bean
is clearly being used (1) as a concentrated food reserve, (2)
for present food supply, (3) in the preparation of synthetic
products such as oils and fats (especially for adulterating
butter, which in Germany is half synthetic [margarine] at the
present time), tinned ‘milk.’ paints, synthetic rubber, and so
on. This, I suggest, is an interesting sidelight on what is now
happening in Germany.” Address: Manchester.
1797. Oil, Paint and Drug Reporter. 1939. Chemurgic
meeting discusses soybean oil treating process. 135(15):5,
30. April 10.
• Summary: The ﬁfth annual National Farm Chemurgic
Conference was held on 29 March to April 1 at Jackson,
Mississippi in the Hotel Heidelberg. Discovery of a new
chemical process for treating soybean oil to give it quicker
drying properties (approximately equal to those of linseed

oil) was reported by Henry Reichhold of Reichhold
Chemicals, Inc., Detroit, Michigan. Mr. Reichhold believes
that discovery is of major commercial importance to the
paint and varnish trade. Since 84% of America’s drying
vegetable oils are now imported, the discovery could also
reduce our unhealthy dependence on such large imports.
1798. Ferretti, A. 1939. Fabrication de ﬁbres textiles
artiﬁcielles [Manufacture of artiﬁcial textile ﬁber]. Belgian
Patent 433,999. April 25. [Fre]*
• Summary: Using soybean protein and sodium
hydrosulphite.
1799. Primmer, George H. 1939. United States soybean
industry. Economic Geography 15(2):205-11. April.
• Summary: Contents: Introduction. Recent phenomenal
acreage increase. Soil relationships. Effect of slope. Climatic
inﬂuences. Relation to pests and diseases. Use of soybeans
for food and feed (coffee substitute, “cooked as a green
vegetable,” “soy sprouts of about two inches receive praise
as a winter vegetable,” “Duluth confectionary counters
display ‘Salted Soys’ alongside other exotic nuts,” “Recipes
for preparing soybean ‘milk’ circulate widely”).
Note. This is the 3rd earliest English-language document
seen (Jan. 2013) that contains the modern term “soy sprouts.”
Industrial uses of soybean oil and residue: the regional
industrial products laboratory in Urbana, Illinois, staffed by
40 men.
Figures show: (1) Bar chart of the world’s principal
soybean producing countries in 1924-25, and in 193536. In 1936, Manchuria was by far the leader, followed
by the USA, Chosen [Korea], Japan (whose production
has decreased since 1925), and Netherland India [today’s
Indonesia].
(2) A map of the eastern half of the United States, with
carefully located 50,000-acre dots showing areas of heaviest
soybean production. Between 1934 and 1939, the area
increased 5-fold in Mississippi and 21-fold in Minnesota.
The area in Oklahoma decreased.
(3) A graph shows that the number of combines used to
harvest soybeans in Illinois skyrocketed from 0 in 1924, to
about 20 in 1925, to about 75 in 1926, to about 300 in 1927;
by 1935 the number had increased to an estimated 3,000. (4)
A photo shows a combine harvesting soybeans.
(5) A photo of a “Superior ﬁeld of Indiana soybeans
probably cultivated for the last time as plants shade most
of the ﬁeld’s surface. Two-row corn cultivators or “beet
cultivators may till four such soybean rows simultaneously.
(6) A graph shows soybean oil imports into the United
states; these imports increased dramatically during World
War I, peaking in 1918 [at 335.98 million lb].
(7) A map shows the location of soybean oil mills in the
United States. There are large numbers in Illinois, Indiana,
Ohio, Iowa, and North Carolina.
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(8) A bar chart shows “Utilization of soybean oil
processed in the United States” in 1934, 1935, and 1936.
In 1934 the 30 million lb was used mostly by the drying oil
industry. In 1935 the 140 million lb was used mostly for
[lard] compounds and vegetable shortenings. In 1936 the 280
million lb was still used mostly for compounds and vegetable
shortenings, but a signiﬁcant amount was used for oleo, other
edible, the drying oil industry, and soap.
(9) A photo shows a mill for removal of oil from Corn
Belt soybeans; the processing plant serves an area tributary
to Champaign, Illinois, and ships the oil to Chicago factory
area.
“Soybeans provided some of the none-too-kindly
remembered ‘coffee’ rations to Union Civil War soldiers.
Sausage makers, at times, put up to 50 per cent soybean ﬂour
in part of their product.”
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “Salted Soys” to refer to
soynuts.
1800. Ferretti, Antonio. 1939. Improvements in or relating
to the manufacture of artiﬁcial textile ﬁbres. British
Patent 528,428. Convention date (Italy): 7 May 1938.
3 p. Application date (in UK): 6 May 1939. Complete
speciﬁcation accepted: 29 Oct. 1940.
• Summary: “This invention relates to processes for the
manufacture of artiﬁcial textile ﬁbers from vegetable
albumin.” “The vegetable albumin may be derived from
any vegetable source containing it. A suitable source and of
which there is a plentiful supply throughout the world, is the
soya bean (glycine hispida) from which casein is derived
which is so similar to casein obtained from whey as to be
universally known as soya-casein. Soya-casein can be used
without difﬁculty in the process according to the present
invention, either by itself or mixed with whey casein.”
Equal parts of soya-casein and whey-casein are
mixed with water and various chemicals, then the matured
solution is passed through a spinning nozzle immersed in a
coagulating bath containing an aqueous solution of sulphuric
acid and other salts. As soon as the ﬁbers have coagulated
they are collected in a continuous ribbon and are conveyed,
preferably under tension, through a sodium chloride bath, to
which aluminum salts or other salts can be added. The ﬁbers
are then rendered insoluble.
Note: Antonio Ferretti was an Italian who conducted the
ﬁrst investigations, from 1924 to 1935, in an attempt to make
ﬁbers from casein. In 1935 he succeeded in making pliable
ﬁbers with certain wool-like characteristics. The Italian
rayon producers, Snia Viscosa, purchased Ferretti’s patents
and undertook large-scale production of casein ﬁber from
milk. They called this ﬁber Lanital (lana is Latin for wool),
and in 1937 some 1,200 tons of this ﬁber was made. Address:
16 Via Benedetto Marcello, Milan, Italy.

1801. New York Times. 1939. Soy-bean textile is advanced
by Ford; Crowds see new synthetic ﬁber made. May 17. p.
19.
• Summary: “A novel process for producing textiles from
the protein of the soy bean, a part of which process is on
display in the exhibit of the Ford Motor Company at the
World’s Fair in New York, is on the way to perfection in the
Dearborn Laboratories of the company after a year and a half
of research... The process, so far as the research chemists
of the company have learned, represents the ﬁrst time a
textile ﬁlament has been spun from a protein derived from a
vegetable source...
“The discovery, so far, has not been put to industrial use,
but experimental quantities of a soy bean textile have been
spun, woven and manufactured into various articles, among
them a necktie, presented to Henry Ford by the laboratories,
consisting of 35 per cent of the protein product, in mixture
with silk and wool. Probably the most important use of the
product eventually will be in the automobile upholstery.”
R.A. Boyer is in charge of Ford’s chemical research
laboratories. To make soy textiles, soy protein “is combined
with various chemicals and, if desired, with dyestuffs in a
secret process producing a viscous solution. This solution,
in appearance about as heavy as tar, is forced through a
spinnerette, which molds the heavy liquid into threads about
as thick as human hair.
“This is the process partly demonstrated in the Ford
exhibit at the [world’s] fair. The screen-like spinnerette
has 24 apertures, each three one-thousandths of an inch
in diameter. The tiny ﬁlaments, dyed blue for better
observation, pass through a chemical bath of a high
proportion of acid, and as they rise from the liquid are
automatically spun into a single thread about as thick as
sewing cotton.
“Wound on a reel, they may, in the commercial process,
be bleached and dyed. Specimens of the resulting skeins, on
display at the Ford exhibit, seemed, to the touch, of about
the consistency and texture of a silk-and-wool mixture, and
apparently had considerable tensile strength...
“Experiments with the soy bean as a source of paint
material were begun in Dearborn in 1931.”
The Ford Motor Co. reprinted this article as a 4-page
pamphlet titled “Ford soy bean textile tests spur new factoryfarm link.”
Note: This is the earliest document seen (June 2011) that
uses the word “spinnerette” (spelled that way) in connection
with spinning soy protein ﬁbers.
1802. Shoenﬁeld, Allen. 1939. Soy beans put to new uses:
Edible variety advanced as weight reducer. Detroit News.
May 21. Section 1. p. 4, col. 8.
• Summary: The Mid-American Conference, called by the
National Farm Chemurgic Council, had its closing sessions
on May 20 in Columbus, Ohio. The leading speaker on soy
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bean culture and utilization was G.G. McIlroy of Irwin,
Ohio, president of the American Soy Bean Association. He
“predicted that, within a few years, every truck farm and
vegetable garden would be growing recently introduced
edible varieties of this ancient ‘beefsteak of the East.’ He
described the ﬂavor as a cross between the garden pea and
the Lima bean.” He said it was ideal as a weight reducing
food, as a main item in diabetic diets, and as a food that
could counteract the acidity found in certain gastric
disorders, especially those resulting from over-indulgence in
rich foods and alcoholic beverages.
“Dr. H.S. Barnard, research director of the National
Farm Chemurgic Council, revealed that rear deck doors of
the 1940 Ford will be made with a new plastic, chieﬂy soy
bean, moulded [molded] in a single unit, impregnated with
color, requiring no polishing, and weighing one-third as
much as pressed steel.
“He quoted Henry Ford as saying that within two years
the entire body of the Ford automobile would be made of
this material, light, lustrous, and yet so strong that it can not
be dented or cracked with a hammer blow. Only inability to
obtain huge dies for molding the material, Dr. Barnard said,
prevents its introduction in forthcoming models.”
1803. Shapiro, Abraham. 1939. Process of making liquors.
U.S. Patent 2,160,036. May 30. 2 p. Application ﬁled 22
May 1936.
• Summary: Soy bean proteins may be used in the process of
making a type of whiskey. Address: Chicago, Illinois.
1804. Coulter, Francis C. 1939. The soy bean: Important
plant. Bean-Bag (The) (Lansing, Michigan) 21(11-12):9-11.
April/May.
• Summary: From Seed World: An overview. Contents:
Introduction (Engelbert Kaempfer). Introduction to America
(by Admiral Perry). The soybean at home (in China). The
garden soy (“the garden soybean” is edible green soybeans).
“The Soybean at Home: The Chinese have been growing
soybeans for 5,000 years. and naturally have developed
many uses for such a versatile commodity. As babies they
begin on bean milk, usually made at home from crushed
beans–but also to be had condensed in cans! They are
weaned on bean curd [tofu], the principal food [sic] of China
and Japan, made by treating the milk chemically. Salted bean
curd [fermented tofu] is the great breakfast dish, bean curd
fried in bean oil [fried tofu] is the appetizing delicacy for any
other time of the day and, so many are the varieties of soys,
you can have a whole meal from soup to nuts made only
of beans but looking and tasting like all the other things–
including the drinks.
“In the ﬁeld it is pasture which enriches the ground on
which it grows; saved, it affords good hay while the beans
are threshed. If these go to the mills, which are almost as
common there as cotton gins are in our south, two great

products result; oil and cake. The oil is not only used
for food and cooking but is raw material for soap, paint,
glycerine and a dozen other purposes. The large, round, ﬂat
slabs of bean cake, looking like old millstones, are as good
as money and have been used for it. They provide stock feed,
even human food in a pinch, and fertilizer. Mills are now
being built where soy cake is going to be transformed into
rayon.
“The soybeans of Manchuria are vital to the existence
of Japan, and that single fact explains her primary reason for
seizing the Land of Beans.
“With us, the soybean has up to the present meant ﬁrst,
forage; second, industrial raw material; and third, by a long
way, food. As we are now growing about seven million acres
of it this crop is pretty well known, especially in the Corn
Belt, where it does best, but to get an idea of its potentialities
in industry let us look at what is being done by the Ford
Motor company, as told by R.H. McCarroll, chief chemist
at Dearborn, Michigan. They started in 1932 with a planting
of 8,000 acres and tried out some 300 varieties; now they
use 20,000 acres and are still expanding. The beans after
threshing and cleaning go into storage, from which they are
drawn as required, moisture conditioned and crushed into
ﬂakes. These are treated to yield oil and meal.
“Of the oil, a gallon per car is used, half in enamel, and
half in glycerin for the shock absorbers. In addition, the
foundry uses 200,000 gallons a year for sand cores and other
large amounts are used in soaps and paints. New uses are
being found.
“From the meal a molding plastic is produced by
reaction with formaldehyde and from this are made gear shift
balls, switches, distributor parts, etc. It also provides glue,
size and other useful materials. Last year after 18 months
of work, the Ford technicians found a way to produce
a satisfactory ﬁber from it, which will be used for car
upholstery.
“In addition to what the chemists of the Ford Motor Co.
and other industrial users are doing, the U. S. department of
agriculture recently set up a research laboratory at Urbana,
Illinois, to study the chemistry of the soybean and seek new
applications of its products.”
1805. Mihaeloff, S. 1939. L’utilité économique d’introduire
et d’encourager la culture du soja en Égypte [The
economic utility of introducing and encouraging the
culture of soybeans in Egypt]. Egypte Contemporaine (L’)
30(185):493-501. May. [2 ref. Fre]
• Summary: The soybean is one of the most ancient and
important crops cultivated in East Asia. It is of interest both
as a food and industrial crop. From it is made the famous
liquid shoyu. Its ﬂour is useful in making bread for diabetics,
a vegetable milk can be made from the seeds, and its casein
has many industrial applications. In France, Mr. J. Bordas,
Director of the Agronomic Research Station at Avignon,
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has shown that it can play an important role in solving the
current agronomic and economic difﬁculties in France.
Various tables give the nutritional composition of soybean
seeds from Egypt and France. The author then discusses
soybean cultivation and production worldwide, including
Algeria. Based on this information, the author believes
that soybeans have a good chance of success in Egypt, and
should be tested in lower (north) Egypt, with tests gradually
moving toward upper (south) Egypt.
In addition to the role it can play as a human food,
the soybean can also be used as a feed for animals (in the
form of forage, defatted cake, or milk), and as a source of
vegetable oil.
Use of the oil (p. 500): 1. The British use it to replace
linseed oil, for the dissolution of rubber, in the production of
dynamite or margarine, as a lubricant for automobile motors,
and in making soaps. The soy protein (casein) can be used as
a binder for lime in agriculture, to make industrial plastics,
and as a substitute for gelatine in the manufacture of paper.
In short the soybean could play a very useful role in
Egyptian national economy. Address: Doctor of Sciences
(Docteur ès-sciences).
1806. Delorme, J. 1939. Nouveau procédé pour la fabrication
de matières plastiques et produits en résultant [New process
for the manufacture of plastic materials and products
resulting from them]. French Patent 843,017. June 23. [Fre]*
• Summary: Uses soybean protein-alum.
1807. Black, M.A. 1939. Soya beans. New Zealand J. of
Science and Technology 21(1A):46a-60a. June. [23 ref]
• Summary: Contents: Introduction. Description. Chemical
composition. Utilization: Human food, stock food, industrial
uses (paint, soap, glue, plastics). Production: General,
agriculture, effect of temperature on yield, vernalization,
acclimatization, soils and manures, inoculation, seeding,
cultivation, harvesting, storage, conclusion. Appendices: A.
Soya-bean oil. B. Soya-bean varieties tested in New Zealand.
C. Prices. D. Average analysis of soya beans grown in new
Zealand.
“Summary: Under existing conditions the growing
of soya beans in New Zealand cannot be recommended
because–(1) The climate is generally unsuitable. (2) The
potential market for human food is negligible. (3) There is no
internal commercial market, and no possible export market
in competition with the main soya-bean growing countries.
(4) For stock feed other cheaper and more certain supplies of
forage and concentrates are available.”
“Widespread interest has been aroused from time to
time in New Zealand by reports of the amazing variety
of products derived from soya beans... As long ago as
1915 the Department of Agriculture conducted successful
experiments on the growing of soya beans, but the crop has
not found favour with New Zealand farmers... In Western

countries the chief food use of soya-oil is in the manufacture
of margarine... In New Zealand some 27,000 gallons of
decoloured and deodorized oil are used annually by bakers
for shortening, and for greasing baking tins. For the latter
purpose it is of value because it does not change colour
under baking temperatures... Curiously enough, there is a
soya-milk factory in Denmark, a great dairying country.
Note: This is the earliest English-language document seen
(Aug. 2013) that contains the term “soya-milk.”
Industrial uses: “The chief industrial uses of soya-bean
oil are in paint, varnish, soaps, linoleum and oilcloth, and
printing ink. In paints the essential disadvantage of soyaoil is that it is a poor-drying oil, especially in comparison
with linseed, perilla, and tung oils. This drawback can
to a large extent be overcome by the use of cobalt driers,
which, however, considerably increase the cost of the paint.
Promising blends are being obtained with blends of perilla
and soya oil...”
Tables 5 and 7 shows the average and range in the
number of days to maturity, and the yields (1935-1938)
for 14 soybean varieties tested in three seasons, two at
Palmerston North, three at Ruakura, in New Zealand. In
table 7, they are listed in ascending order of days to maturity:
Manitoba Brown (128 days), Wisconsin Black (128), Cayuga
(133), St. Annes (141), Mandarin, Manchu, O.A.C. 211,
Black Eyebrow, Early Yellow, A.K. (Harrow), Henry Ford
(a selection of A.K. grown at Ford’s estate in England),
Black Ontario, Laredo, Virginia (186 days). For each variety
is given the days to maturity (average and range), yield in
bushels per acre (average and range), and number of trials.
Appendix B lists the following 34 soya-bean varieties
tested in New Zealand: A.K., Auburn, Biloxi, Bilton, Black
Beauty, Black Eyebrow, Black Ontario, Cayuga, Chernie,
Dixie, Early Brown, Early Yellow, Harbinsoy, Herman,
Hollybrook, Illini, Ito San Laredo, Mammoth Yellow,
Manchu, Mandarin, Manitoba Brown, Mikado, Morse,
O.A.C. 211, Ogemaw, Otoxi, Sable, St. Annes, Tashing,
Tokio, Virginia, White Non-shatter, Wisconsin Black. Of
these, 13 selections were sent by Mr. N.P. Neal of Wisconsin,
as being likely to suit New Zealand conditions. Also four
English acclimatized varieties, known as Jap, C, J, and O,
have been grown. Address: Agronomy Div., Plant Research
Bureau, Dep. of Scientiﬁc and Industrial Research, New
Zealand.
1808. Rayon Textile Monthly. 1939. Textile ﬁber from soybean successful. 20(6):319-21. June [23 ref]
• Summary: “The Dearborn Laboratories of the Ford Motor
Company have been working for over a year and a half on
the production of a synthetic textile ﬁber from the protein of
soy-bean, which is a part of the Ford exhibit at the World’s
Fair. This represents the ﬁrst time that a textile ﬁlament has
been spun from a protein derived from a vegetable source.
The commercial signiﬁcance of the discovery lies in the fact
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that soy-bean can be grown in almost any part of the world,
especially our agricultural South and is an inexpensive
source of vegetable protein.
“The discovery has not yet been put to industrial uses,
but experimental quantities of a soy-bean-textile have been
spun, woven and knitted into various articles, among them
a necktie fabric presented to Henry Ford. It was made by
the Dearborn Laboratories and consists of 35 per cent of the
new protein product and the remainder silk and wool. The
ofﬁcials have in mind its ultimate use in the upholstery of
Ford and Lincoln cars.
“According to R. H. McCarroll, chief chemist of the
company, and R. A. Boyer in charge of research laboratories,
they have had twenty-ﬁve chemists at work on this
discovery.
“One may wonder what Ford is doing in textiles, but the
discovery was a by-product of research conducted by Ford
chemists for years on soy-bean as a source of raw materials
for paints and plastics in the automobile industry. For these
uses the company handles the product of 20,000 acres of
soy-beans yearly, using the oil extracted as a base for paints
and plastics made from it for gear shift level balls, light
switches, and accelerator pedals.
A description of the method for manufacturing the ﬁbers
is given. “The skeins have the consistency and texture of
silk and wool, which are our present protein ﬁbers. Contrary
to general expectation the soy-bean-yarn has considerable
tensile strength. According to Ford ofﬁcials, the material
has been woven and knitted into goods by the usual textile
methods and their suitability for upholstery fabrics in an
automobile is deﬁnitely satisfactory and practical. Mr. Henry
Ford has shown much personal interest in these experiments
and has spent much time in the research laboratories.”
Photos show: (1) The entire bench-scale apparatus for
grinding soy beans into meal and extracting the oil; (2) A
man holding an undyed skein of soybean yarn and comparing
it with the dyed yarn wound on a reel.
1809. Burlison, W.L. 1939. Re: Pencils made from soybean
products. Letter to J.C. Blair, [Dean, College of Agriculture,
Univ. of Illinois, Urbana], July 13. 1 p. Typed, with signature
on letterhead.
• Summary: “The other day when I was in your ofﬁce I
agreed to send you one of the soybean protein-phenolic
plastic pencils.
“Governor Horner has always been interested in our
work, particularly the utilization of farm products by
industries. I take it you will want to write a little personal
letter to the Governor.
“The pencils are made of 37½ percent oil-free soybean
meal, 25 percent wood ﬂour, and 37½ percent phenolic
resin. This mixture was developed and made into a molding
powder in the soybean laboratory. The soybean meal was
ﬁrst hardened with formaldehyde, dried, and then mixed

with the other constituents [Footnote: In our own Soybean
Lab]. The mixture was worked on calender rolls, and then
powdered. The molding powder made in this way was used
in a commercial plant to make the pencils by the same
process used on the commercial plastics.”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Ofﬁce Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Univ. of Illinois.
1810. Blair, J.C. 1939. Re: Pencils made from soybean
products. Letter to Governor Henry Horner, Springﬁeld,
Illinois, July 17. 1 p. Typed, without signature (carbon copy).
• Summary: “I know you have been interested in our
work here dealing with the utilization of farm products by
industries, and I take pleasure in sending you, under another
cover, one of the soy protein-phenolic plastic pencils which
was made in our soybean laboratory.
“The pencils are made of 37½ percent oil-free soybean
meal, 25 percent wood ﬂour, and 37½ percent phenolic
resin. This mixture was developed and made into a molding
powder in the soybean laboratory. The soybean meal was
ﬁrst hardened with formaldehyde, dried, and then mixed
with the other constituents. In our own soybean laboratory,
the mixture was worked on calender [sic] rolls, and then
powdered. The molding powder made in this way was used
in a commercial plant to make the pencils by the same
process used on the commercial plastics.
“I trust this pencil will be useful to you.
“Very truly yours,...”
Source: Univ. of Illinois Archives, Agriculture, Dean’s
Ofﬁce Subject Files 1895-1994. R.S. 8/1/2. Box 28. Folder:
Soybean Regional Research Lab. Address: Dean and
Director, Univ. of Illinois.
1811. Hodgins, Theodore S. Assignor to Reichhold
Chemicals Inc. (Detroit, Michigan). 1939. Process for
improving drying properties of oils. U.S. Patent 2,167,206.
July 25. 2 p. Application ﬁled 16 Nov. 1938.
• Summary: Example 2: Use the formula: Soya bean oil
100 parts by weight, KOH [potassium hydroxide] 1 part by
weight, benzoyl peroxide 1.5 parts by weight, alcohol 1.0 to
10 parts by weight.
Note: Soy is mentioned 4 times in this patent but only in
the form “soya bean oil.” Address: Royal Oak, Michigan.
1812. Bakelite Review. 1939. Save that surface! A brush
replaces the gavel. 11(2):8. *
• Summary: Phenolic resin-soybean oil varnishes have
excellent durability.
1813. Beckel, A.C.; Sharp, A.G.; Milner, R.T. 1939.
Apparatus for determining moisture by the distillation
method. Industrial and Engineering Chemistry, Analytical
Edition 11(8):425-26. Aug. 15. [3 ref]
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• Summary: An illustration shows the apparatus which
was found superior to those of the Bidwell-Sterling type
“because the removal of droplets of water forming on the
walls of the condenser is accomplished automatically and the
milky suspension forming in the receiver is eliminated by
automatic redistillation.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1814. Inoue, Y. 1939. [Artiﬁcial wool]. Japanese Patent
131,864. Aug. 28. (Chem. Abst. 35:3106). [Jap]*
• Summary: Using soybean meal and carbon disulphide.
1815. Brother, G.L.; McKinney, L.L. 1939. Verwendung
von Sojabohnenprotein und Wirkung von Haertungsmitteln
[Protein plastics from soybean products: Action of hardening
or tanning agents on protein material (Abstract)]. Kunststoffe
29(8):227. Aug. [1 ref. Ger]
• Summary: A German-language summary of an Englishlanguage article with the same authors and title published
in Nov. 1938 in Industrial and Engineering Chemistry
30(11):1236-1240. Address: Illinois.
1816. Kunststoffe. 1939. Verwendung von Sojabohnenprotein
und Wirkung von Härtungsmittel [Protein plastics from
soybean products: Action of hardening or tanning agents on
protein material (Abstract)]. 29(8):227. Aug. [1 ref. Ger]
• Summary: A German-language summary of the following
English-language article: Brother, George H.; McKinney,
Leonard L. 1938. “Protein plastics from soybean products:
Action of hardening or tanning agents on protein material.”
Industrial and Engineering Chemistry 30(11):1236-1240.
Nov.
1817. Photograph of Henry Ford as he hunkers down to
inspect a patch of soybeans near Saline, Michigan. Summer.
1939.
• Summary: His left hand is touching the plants and his right
hand holds his straw hat. Negative number: unknown.
1818. Kress, Otto; Johnson, Charles E. Assignors to The
Institute of Paper Chemistry (Appleton, Wisconsin). 1939.
Emulsion and method of preparing same. U.S. Patent
2,172,392. Sept. 12. 3 p. Application ﬁled 23 April 1936. [3
ref]
• Summary: “This invention relates... to the development
of stable aqueous wax emulsions which may be employed
for sizing paper or waterprooﬁng of any material in which
an increased water resistance may be desired.” “Any protein
material which is water-insoluble, acid precipitable but
soluble in dilute alkaline solution may be employed, such
for example as milk casein or soya bean casein.” Address:
Appleton, Wisconsin.
1819. Corwin, John F.; Dunham, Henry V. 1939. Process of

making adhesive or sizing material. U.S. Patent 2,174,438.
Sept. 26. 4 p. Application ﬁled 17 Feb. 1937.
• Summary: This “invention relates to protein products
suitable for adhesives, glues, sizings and coatings made from
materials containing vegetable protein,...” such as the cake,
meal, or ﬂour obtained by removing the oil from soya beans,
peanuts, cottonseed, linseed, or other similar oil-bearing
seeds.
“It has also been proposed to isolate the protein or a
portion of the various proteins... Such a product is herein
referred to as an ‘isolated protein.’” Address: Bainbridge,
New York.
1820. Boiscorjon d’Ollivier, Andre. 1939. La production
métropolitaine des oléagineux: “Le soja” [French production
of oilseeds: Soya]. Revue des Combustibles Liquides (la)
17(167):225-35. Aug/Sept. (Chem. Abst. 34:3937). [Fre]
• Summary: Contents: The agricultural situation in France.
Heavy motor oils and vegetable oils. The production of oils
in France. Soya (Le Soja). The cultivation of soya in France.
Soya from the oil / lipid point of view. Possibilities of
production of soya in France. Conclusion.
Tables show: (1) Area planted to major crops (in
hectares) in 1910 and 1935, and the change in area. The
two main crops in 1935 are wheat and oats; soya is not
mentioned. (2) Area (ha) and production (metric tons) of
soybeans in Manchuria, 1924-1933. (3) Exports (in metric
tons) of soybeans from Manchuria and their value (in Hai
Kwan [Haikwan] Tael), 1922-1931. (4) Imports (in piculs)
of soybeans to England, Germany, Holland, and France in
1931, and their value in Hai Kwan Tael. Holland imported
6.3 million, England 2.3 million, Germany 0.593 million,
and France 0.024 million piculs. (5) Imports (in metric
quintals = Q.M.) of soybeans to Germany in 1936 and 1937
from Bulgaria, Rumania, and Manchuria. (6) Imports of
soy oil (huile de soja) to Germany (in metric quintals) in
1936 and 1937 and its value each year in Deutschmarks.
(7) The countries supplying that soy oil (in metric quintals)
to Germany in 1936 and 1937: Denmark 1.7, Holland 1.2,
Manchuria 34.8 in 1937. (8) Area and production of soybeans
in Bulgaria, 1933-1937, by La Société Anonyme Bulgare
pour l’exportation et la production de graines oléifères Soja,
at Soﬁa. (9) Exports of soybeans from Bulgaria, 1935-1937.
(10) Quantity of soybeans purchased by Germany from
Bulgaria, 1935-1937. (11) Area and production of soybeans
in Romania, 1936-1937, by two ﬁrms: (12) Société Soia,
of German origin, and Société Planta, of Czech origin. (13)
Production of soybeans in France, by region (in kg): Landes
2,000. Saône-et-Loire 1,800. Seine-et-Oise 2,000. Massif
Central 2,500. Soybean culture in France was started by
Mr. Rouest, but the total is still tiny. (14) Cost of soybean
cultivation in each of the above regions plus Seine-et-Marne.
(15) Cost details per hectare. (16) Nutritional composition
of Broad beans (Vicia faba; féverolle), soya, and corn, incl.
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nutritive units (Unités nutritives) per 100 kg. (17) Yields of
oil and protein from soybeans per hectare in seven different
regions of Germany, by Prof. Dr. W. Riede and W.V. Haken.
(18) Soy oil constants for soybean oil from France and from
Manchuria. (19) Acidity of soya, peanut, and palmetto oils.
Address: Secrétaire Général du Syndicat National pour
le Développement de l’Utilisation des Huiles Végétales
Combustibles.
1821. Borth, Christy L. 1939. Pioneers of plenty: The story
of chemurgy. Indianapolis, Indiana and New York: BobbsMerrill. 303 p. Portraits. 22 cm.
• Summary: Soy is discussed at length (usually in connection
with Henry Ford Sr. and Edsel A. Ruddiman) on p. 22, 40,
42, 202-06, 208-11. Henry Ford is also discussed on p. 2122, 30, 69, 76-77, 118, 144, 246.
“A few years ago, Henry Ford was ridiculed when he
said the time would come when most of an automobile
would be grown on the farm. Since then, Ford chemists have
perfected processes whereby soy beans are converted into
plastic substitutes for automobile parts formerly made of
metal. Ford Chemist Russell Hudson McCarroll estimated
that the use of plastics for interior window moldings alone
would increase that company’s use of farm-grown metalsubstitutes twenty-ﬁve million pounds annually.” (p. 21-22).
“Dearborn was selected as the [ﬁrst chemurgic]
conference site because it was the home of Henry Ford, an
industrialist who had demonstrated his understanding of the
meaning of the farm problem, and because there were, in
near-by Edison Institute, working exhibits of the processing
equipment which Ford researchers had developed to convert
soy beans into some thirty industrial products.” (p. 40).
At the chemurgic conference Russell Hudson McCarroll,
a Ford chemist, described how soy beans are converted into
raw materials for industrial use. “From the bean oil Ford
chemists make a lacquer which is claimed to be superior to
the pyroxylin paints usually used in coating metals. From the
residue of meal after extraction of oil, Ford chemists make
plastic parts for automobiles, these farm-derived parts being
substitutes either for metals formerly mined or for rubber
formerly imported.” (p. 42).
Chapter 10, titled “Ford links farm and factory” (p. 20012) is about Henry Ford, chemurgy, and soy beans. “Do you
recall the gibes that greeted his [Henry Ford’s] prediction
that man would one day ﬁnd a substitute for the cow, as
revolutionary as the automobile which displaced the horse? It
was very funny when the cartoonists and columnists leaped
upon it gleefully–but it may not be so fantastic as it once
seemed.
“Let’s investigate it.
“Come now to the foot of Elm Street, in Dearborn, to
a rejuvenated farmhouse whose homelike exterior masks a
modern laboratory.”
“Follow the truant chemurgists inside and meet Ford’s

boyhood companion, Dr. Edsel a. Ruddiman, the foodchemist whose services were enlisted by his old deskmate.
In the back room, once a farm kitchen, is an electric
refrigerator, ﬁlled with food made from soy beans. Milk,
butter and cheese–the latter, fresh, dried, smoked and
fermented–are there, soy-bean products all. In the pantry
are breakfast foods, macaroni, salad oils, crackers, diabetic
foods, infant foods, ﬂour, bouillon cubes, soups, confections,
coffee substitutes, sauces, gravies and beef substitutes–all
produced from the soy” (p. 202-03).
A wonder bean indeed!” “During the World War [I],
when Germany faced famine, German chemists extracted
from the soy the glutamic acid which became the basis of
the ‘beef-tea’ that kept patients alive in hospitals.” The soy
bean “gets into Heinz and Lea & Perrins’ sauces and into
oleomargarine” (p. 203).
A full-page photo (between pages 206 and 207) shows
Irénée du Pont and Henry Ford talking and enjoying a meal
together at a table.
1822. Erdman, H.E. 1939. An appraisal of the movement
to increase industrial uses of farm products. Scientﬁc
Agriculture (Ottawa, Canada). Sept. p. 20-28. *
1823. Glidden Company (The), Soya Products Div. 1939.
Glidden soy bean oil meal: For farmers and feed men (Ad).
Proceedings of the American Soybean Association p. 63.
• Summary: Glidden sells four types of soy bean meal and
ﬂakes: “4Hi: A 44% protein new process [solvent extracted]
meal, browned and toasted.
“Diamond G–new process meal: A 44% protein
concentrate. Light in color.
“Diamond G–new process ﬂakes: A 44% protein product
in ﬂake form. Light in color.
“Diamond G–old process meal: A 41% protein
concentrate.
“A meal for any purpose: “All Glidden Meals are high in
digestibility, protein, efﬁciency, and palatability.
“Glidden purchases each year millions of dollars worth
of soybeans from the American Farmer. Proﬁt by using
Glidden Products.
“Glidden utilizes large quantities of soybean oil in the
manufacture of Glidden Soyalastic Paints and in Durkee’s
Vegetable Margarine. The products of the Glidden Soya
Products Division are used by the manufacturers of a wide
variety of commodities in large daily demand.” Address:
Chicago, Illinois. National headquarters at Cleveland, Ohio.
1824. Johnson, E.F. “Soybean”. 1939. Looking ahead with
soybean growers. Proceedings of the American Soybean
Association p. 3-8. 19th annual meeting. Held 11-12 Sept. at
Madison, Wisconsin.
• Summary: Contents: Introduction. Soybeans for export.
Soybean growth in the last few years. Lack of storage
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handicaps oil marketing. Soybeans to replace restricted cash
crops. Inﬂuence of foreign imports of oils. Industrial uses of
soybean oilmeal (such as glues and paper sizing).
It is likely that of the 1938 soybean crop, some 4-5
million bushels have been exported to Europe, mostly to the
Scandinavian countries and to Belgium and the Netherlands–
which have had difﬁculty in being assured a supply from
Manchukuo [Manchuria].
“In 1938 the various European countries, not including
Germany and Italy, imported about 15 million bushels of
soybeans. Of this total, about 5 million bushels were handled
through Unilever. And though they were shown as imports to
other countries, they were actually being processed in transit
to Germany. Germany and Italy are not allowed to buy
American soybeans because both countries have contracts
with Japan involving the exchange of Manchukuo soybeans
for airplanes and other semi-war supplies.
In Europe, ground nuts, known as peanuts in the USA,
are the major source of vegetable oils and proteins. Imported
from India and Africa, they limit American soybean exports
to Europe.
Of the 1938 U.S. crop, some 43 million bushels
were used in domestic processing plants, resulting in the
production of over a million tons of soybean oilmeal and
375-400 million pounds of soybean oil. Today over 95% of
the production of soybean oilmeal goes into the feeding of
livestock and poultry; the rest goes into industrial utilization.
Soybean oil usually sells for slightly less than cottonseed
oil due to a partly higher reﬁning loss, and a somewhat more
expensive hydrogenating process (necessary to remove the
“beany” taste). About 15-20% of our total soybean oil is used
in the “industrial ﬁeld or technical ﬁeld,” as in the production
of duco ﬁnishing for automobiles, blends with other oils
in the production of paint and varnishes, absorption in the
waterproof line of goods such as oilcloth and linoleum, and
such other minor uses as printers ink and core binders.
The meal from some 2 to 3 million bushels of soybeans
is now used to make “highest type” soybean glues.
Laboratory research shows that soy protein can be used
in the production of paper sizing. “We recently learned
through at least semi-ofﬁcial sources that plants are under
construction for the casting in one piece of the fuselage and
wings of airplanes. The material that is intended to be used
will carry a sizeable percentage of soybean protein.”
“Today’s prices of soybean oilmeals place plastics
produced therefrom on a cheaper basis than wood.” There is
a deﬁnite possibility that shortly doors of all kinds of homes
may be produced from soybean plastics.
Soybean ﬂour, lecithin, and the “green vegetable
soybean” are three ways of utilizing soybeans for food.
Soybean ﬂour has large future possibilities, but the green
vegetable soybean “has to my mind probably the greatest
possibilities... I hesitate to make much comment on this new
table delicacy, since without doubt the state of Wisconsin

leads all others in the development and utilization of this
soybean. Sufﬁcient research has been carried on so that the
recommended varieties of edible soybeans are fairly well
established. If you wish to grow them in your garden, you
have opportunity to select varieties that will be ready to eat
in 70 days or 150 days, as you wish... The development of
the canning and quick freezing methods are such that we
may expect a tremendous increase in the acreage devoted to
the vegetable soybean.”
The president of the American Soybean Association
[Glen G. McIlroy of Ohio] is now said to be experimenting
on the use of soybean oil for restoring hair to bald pates. “If
such fantastic development should actually eventuate then
indeed our amazing little oriental emigrant has earned the
sobriquet of ‘the miracle bean.’”
A portrait photo shows “Soybean” Johnson.
1825. Milner, R.T. 1939. Recent progress of the U.S.
Regional Soybean Industrial Products Laboratory.
Proceedings of the American Soybean Association p. 5660. 19th annual meeting. Held 11-12 Sept. at Madison,
Wisconsin.
• Summary: “At the last meeting of the American Soybean
Association, a progress report was made on the status of a
number of projects of the U.S. Regional Soybean Industrial
Products Laboratory, especially those projects which deal
primarily with the utilization of soybean oil in the drying oil
industry and soybean protein in the experimental production
of plastics. Since that time progress has continued to be
made which, in view of the nature and difﬁculties of the
problems, may be considered gratifying even though it may
not be said to be spectacular. Mention will be made later
of the more important results of these investigations, but
I should like to devote a few minutes to a brief discussion
of the equipment and facilities of the laboratory as they are
constituted at present.
“The greater part of the equipment which was
considered most essential for immediate work on the various
research projects under investigation has been installed and
is currently in operation. The pilot plant solvent extractor
(slide), which has not been operated heretofore for lack of
personnel, is now in operation, and to date has been used
principally for the extraction of wax and oil from soybean
hulls and the recovery of oil from the press cake produced
during winterization of soybean oil. Studies are under
way which are intended to throw light on the nature and
composition of both of these products. Investigations are also
under way on the factors inﬂuencing the rate of extraction
of oil from the beans by various solvents and on the effects
of variations in these factors on the quality of the oil
produced. The forced draft drying chamber (slide) has been
equipped for the maintenance and accurate measurement of
any predetermined humidity at any temperature up to 340
degrees F. This equipment is being used to determine the
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equilibrium moisture content of soybeans, and their drying
rates at all humidities in the temperature ranges encountered
in commercial processing practice.
“An improved type of molecular still (slide) has
recently been installed which has, not only a higher total
capacity, but also a higher over-all efﬁciency than the one
previously used in the fractional distillation of soybean oil.
A laboratory-size paint mill (slide) for use in the preparation
of paints and enamels has been installed, and the capacity of
the Sanderson drying time meter (slide) has been increased
from 6 to 12 units. A pilot plant varnish and synthetic resin
kettle (slide) has just been installed and will be placed in
operation in the near future. The kettle is electrically heated,
and is equipped for operating under atmospheric and up
to 60 pounds pressure per square inch, for working under
inert gases such as carbon dioxide and nitrogen, and for
work in vacue [sic, vacuo?]. The most recent additions to
the equipment of the laboratory have been a Littrow type
spectrophotometer and Hilger microphotometer for use in the
quantitative determination of trace-elements in the nutrient
solutions used for culturing soybeans and in their distribution
in various organs of the soybean plant. A small constant
temperature room is being remodelled for the installation
of this apparatus and the necessary accessory photographic
equipment.
“Equipment has been assembled (slide) for the
investigation of the fundamental protein-water relationship,
which is of extreme importance in any work with soybean
meal. A cataphoresis cell (slide) has been designed and built
to enable the study of the effect of electrical charges on
the protein particles under different physical and chemical
conditions. A slit-ultra microscope (slide) will materially
assist in investigations along this line by making possible the
direct observation of particles of colloidal dimension. Testing
equipment (slide) has been installed to compare the impact
and ﬂexing resistance of soybean plastic materials with that
of plastic materials already commercially established.
“The engineering section of the laboratory has semiplant scale equipment for processing soybeans by either the
expeller or the solvent extraction method. Expeller crushing
is done in a half-size super-duo machine (slide) which is
connected to a small rotary drier into which soybeans that
have been ground to the proper ﬁneness in a small roller mill
are fed. It has been gratifying to observe that operation of
this expeller, in spite of its small size, has been found to be
practically identical with that of larger machines and that the
products are likewise indistinguishable from commerciallypressed oil and meal.
“Space limitations have prevented the installation of
pilot plant continuous solvent extraction apparatus, but a
batch extractor (slide) having a capacity of one bushel of
beans has been installed...”
“On the basis of the exposure records up to the present
time, it may be concluded that soybean oil is as durable as

tung, perilla, or linseed oils when cooking with rosin ester
or Bakelite 254 resin to form varnishes in which the only
variable is the type of oil.”
A considerable amount of experimental work has been
carried out on the problem of “reversion” of soybean oil.
“The most important development to date in the soybean
protein investigations has been the production of a protein
solution containing formaldehyde. When this solution dries,
the soybean protein which is deposited is formaldehydehardened protein, and it is in the most water-resistant state
attainable. This protein solution is being used commercially
by a paper factory to size glassine paper and by a leather
tannery to ﬁnish leather; in both cases producing effects
superior to those produced by regular sizes or ﬁnishes...
“The soybean-phenolic plastic has been further
developed, so there is a good possibility that it may ﬁnd a
place in the plastics ﬁeld. It is about as strong as regular
molding Bakelite; almost as water resistant, about 2%
absorption in 24 hours; and costs about the same as the
cheapest Bakelite.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1826. Morse, W.J.; Beeson, K.E.; Wing, D.G. 1939.
Resolutions. Ofﬁcers. Proceedings of the American Soybean
Association p. 3.
• Summary: “The following resolutions were presented
to and passed by the American Soybean Association at its
twenty-ﬁrst Annual Convention held at the University of
Wisconsin, Madison, Wisconsin, September 11 and 12, 1939.
1. Appreciation is “extended to the Univ. of Wisconsin,
Professor G.M. Briggs, and all others who assisted in making
this annual meeting such a pleasant and educational affair.
“2. Approval and appreciation of the efforts of the
legislative committee of the Association in cooperation with
the Domestic Fats Conference to protect and further the
production of domestic fats and oils until such production
reaches our domestic requirements.
“3. The development and use of vegetable soybeans
has been given real impetus by the excellent research
publications of the University of Illinois and by the
pioneering work in processing and merchandising the green
vegetable soybeans by Wisconsin canning companies.
Similar activity in the ﬁeld of human food products by many
industries constitute a development that is much appreciated.
“4. The continuing interest of the Pennsylvania Railroad,
expressed by the activity of its agricultural agent, Mr.
Russell G. East, in again circulating its soybean exhibit in
cooperation with the American Soybean Association, is
deeply appreciated.
“5. Appreciation of the efforts of the United States
Regional Soybean Industrial Products Laboratory, extension
workers, commercial laboratories, National Chemurgic
Council, state experiment stations, and agricultural colleges
toward the development of various phases of the American
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soybean industry.
“6. The ﬁnancial support of a sympathetic industry
which makes possible the annual proceedings of the
Association is gratefully acknowledged.
“7. The ﬁnancing of the activities of the Association on
behalf of soybean producers can only be met by an equitably
distributed cost to all soybean producers. The directors and
ofﬁcers of the Association are hereby given authority to
consider plans for the collection of .1 cent per bushel on all
soybeans processed, and to carry out such plans as may be
entered into to make such collection possible.
“Ofﬁcers for the year 1939-40 are: President–G.C.
McIlroy, Irwin, Ohio. Vice-President–J.W. Hartz, Stuttgart,
Arkansas. Secretary-Treasurer–J.B. Edmondson, Clayton,
Indiana.” Address: 1. Chairman [American Soybean Assoc.].
1827. Peck, Lyman. 1939. The increasing popularity of
soybean oil meal. Proceedings of the American Soybean
Association p. 60-62. 19th annual meeting. Held 11-12 Sept.
at Madison, Wisconsin.
• Summary: During the past 10 years, annual production
of soybean oil meal in the USA “has increased from about
21,000 tons in 1928 to approximately 1,000,000 tons
last year.” Certain basic factors are responsible for this
phenomenal growth: (1) The “increasing realization on the
part of live stock raisers that proteins are needed to balance
the corn, oats, and barley which constitute the base of the
rations used for growing and fattening live stock, and for the
production of milk and eggs.” The early teachings of Henry
and Morrison, and others, were not in vain, and subsequent
research has proved the soundness of their early work.
(2) The increasing realization that properly processed
soybean oil meal is the most economical protein source for
feeding dairy cows, beef cattle, swine, sheep, and poultry.
For poultry, the meal is best when supplemented with
essential minerals and vitamins (particularly vitamin G). The
results of trials on each type of animal are summarized.
“In 1936 Hayward, Steenbock, and Bohstedt published
their ﬁndings on the effect of heat as used in the extraction
of soybean oil, upon the nutritive value of the protein
of soybean oil meal. This work marked a milestone in
the progress of soybean oil meal, because it revealed the
importance of proper heat control during processing. When
the heat applied was too low, the feeding value of the meal
produced was inferior to that produced when more heat was
applied. Up to this time very little was known about the
optimum heat and the effect of heat upon the nutritive value
of the meal. This discovery also explained the variation in
feeding value of soybean oil meals that had been experienced
prior to this time.
“As soon as the facts were established processors began
to exercise more care in processing with the result that the
nutritive value of soybean oil meals as a whole was greatly
increased.”

The “amount of heat applied and the length of time it is
applied has more inﬂuence upon the nutritional value of the
meal than the particular method of processing used.”
“Research is providing new outlets for soybean oil
meal... As a source of organic nitrogen, soybean oil meal is
being used in increasing amounts as a fertilizer, particularly
for tobacco, lawns and golf greens. For industrial uses,
particularly plastics, a bright future seems assured.”
Only during the last 25 years [i.e., since 1914] has
the soybean “developed to a point where it has exerted a
signiﬁcant inﬂuence upon American agriculture...” This is the
result of many experiments conducted at U.S. Agricultural
Experiment Stations and Colleges during the past 20 years.
Address: Soybean Nutritional Research Council.
1828. Revue des Combustibles Liquides (la). 1939. Annexes:
Rapport du Centre de Researches Agronomiques de
Clermont-Ferrand sur le Soja [Appendixes: Report of the
Center for Agronomic Research of Clermont-Ferrand on
soya]. 17(167):230-33. Aug/Sept. [Fre]
• Summary: Contents: Contents of a collection of
soybean varieties made in 1936 and 1938. Factors of plant
development: Heat units, temperature. Cultural conditions
(Varieties include Rouest 104, 250, 29, and 14 {best yield;
159 kg/ha}, Tokio Noir {Tokyo Black, #2 best yield}, Platter
Gelbe Riesen {Yellow Giant}, and Platter Schwarze S.S.
A table shows for each: Weight of 100 seeds, production
(in kg) per hectare.) Comparative trials (incl. inoculation
with Bacilus radicicola). Trials and micro-trials with the
varieties (Rouest 250, Rouest 104, Dieckmann Heimburg
{Germany}, Dieckmanns grüngelbe {Greenish Yellow},
Dieckmanns Hellgelbe {Bright Yellow}, Rouen 29, Rouest
82, Ossijek {Rumania}, Bitterhofs mittel frühe schwarze
{Medium Early Black}, Dieckmanns früheste gelbe {Earliest
Yellow}, Platter gelbe Riesen, Bitterhofs früheste mittelhohe
gelbe {Earliest Middle-high Yellow, from Germany}).
Inoculation trials (conducted using the variety Rouest 104,
with bacteria from three sources). Orientation of research in
1939. A huge table (p. 233) titled “Micro-trials, soya 1939”
has the following columns: Origin, varieties, relative yield,
probability, impurities (%), actual yield, weight per hectare,
weight of 100 seeds, broken seeds (%), water content (%),
protein content (%), oil content (%), color of the seeds, onset
of ﬂowering, onset of shedding leaves. Note: Both the latter
columns are expressed in days relative to the results for the
variety Rouest 104, which started ﬂowering on 10 July 1938,
started shedding leaves on 14 Sept., and was harvested on
Sept. 28.
1829. Revue des Combustibles Liquides (la). 1939. Essais
sur un moteur Diesel d’Huile de Soja et d’Huile d’Arachide:
Procès-verbal d’essai No. 825 [Trials in a diesel motor of
soy oil and peanut oil: Verbal proceedings of trial No. 825].
17(167):233-35. Aug/Sept. [Fre]
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• Summary: A graph shows the viscosity (in centistokes) of
peanut oil, soy oil, and average gas oil at temperatures 20100ºC. The viscosity drops rapidly as the temperature rises.
Gas oil has a much lower viscosity than the two vegetable
oils. Address: Le Directeur de la Station Nationale de
Recherches et Expériences techniques, Bellevue [France].
1830. Staley (A.E.) Manufacturing Co. (Feed Division).
1939. Staley’s: Famous for ﬁne quality (Ad). Proceedings of
the American Soybean Association Inside front cover.
• Summary: A full-page ad–dark blue on white. Almost
identical to Staley’s ad in these 1938 Proceedings, except
that Painesville, Ohio, is a new location. Address: Decatur,
Illinois; Painesville, Ohio.
1831. Product Name: Nyce (Skin Cream with Soybean
Oil).
Manufacturer’s Name: Tam Products, Inc. Later renamed
American Dietaids.
Manufacturer’s Address: 260 West St., New York City,
New York.
Date of Introduction: 1939 September.
Ingredients: Incl. soybean oil and other natural extracts.
Wt/Vol., Packaging, Price: Jar (no size given) sells for
$0.55.
How Stored: Shelf stable.
New Product–Documentation: Ad in Nature’s Path
(USA). 1939. Sept. p. 337. “Wipe away the dirt, dust, grime,
old cosmetics and pore secretions that cause blackheads
and open pores: Outstanding new soybean cream reﬁnes,
beautiﬁes and softens the skin.” “Through Nyce, the natural
oil of the soybean has for the ﬁrst time been made available
in a skin cream.” It “acts in four ways to enhance the beauty
of your complexion.”
1832. Musher, Sidney. Assignor to Musher Foundation Inc.
(New York, NY). 1939. Stabilization of glue, casein and
other protein materials. U.S. Patent 2,176,038. Oct. 10. 4 p.
Application ﬁled 10 Oct. 1938.
• Summary: Protein decomposition is unrelated to rancidity
and the present invention is particularly important “in
its application to protein materials that are substantially
fat free”–such as casein, gelatin, and glue. The ﬂours of
cereals such as oats, barley, corn, hominy, tapioca, rye, rice,
buckwheat, etc. retard protein decomposition. “These cereals
are substantially lacking in lecithin content, having generally
less than 0.75% total phospholipins.”
Example VII: “In addition to the cereals, there may
less preferably be employed the oil-bearing seeds and nuts,
most desirably in de-oiled form, preferably having an oil
content of 10% or less... soya, peanut, cottonseed, sesame,
linseed,...” Address: New York, NY.
1833. Revue Internationale des Produits Coloniaux et du

Material Colonial. 1939. La tige de soja, matière première
pour la fabrication de ﬁbres et de pulpe [Stem of the soybean
plant, a raw material for the manufacture of ﬁber and pulp].
14(164-166):263. Aug/Oct. [Fre]
• Summary: The Central Laboratory of the South Manchuria
Railway, after successful experiments, has discovered
a process by which they can transform the stems of the
soybean into pulp. A factory has been installed at Kaiyuan to
produce this pulp, which is said to be superior to that made
from wood pulp. The ﬁbers resemble those of cotton or of
wool.
1834. Smith, Allan K.; Circle, Sidney J. 1939. Soybean
protein: Precipitation from water and alkaline dispersions
by acids and by electrodialysis. Industrial and Engineering
Chemistry 31(10):1284-88. Oct. [24 ref]
• Summary: Electrodialysis through parchment paper offers
no advantages over acid precipitation. Tannic acid may be
used to recover protein not precipitated by sulfuric acid.
Fig. 1 is a U-shaped graph showing precipitation of soybean
protein from water and alkaline dispersions.
Note: This is the earliest document seen (March 2002)
concerning use of a membrane technology (electrodialysis)
in connection with soy. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1835. Dike, Theodore Williams; Galber, Harry. Assignors,
by mesne assignments, to Laminating Patents Corporation
(Seattle, Washington; a corporation of Delaware). 1939.
Process of gluing porous materials. U.S. Patent 2,178,566.
Nov. 7. 8 p. Application ﬁled 11 Aug. 1936. 3 drawings.
• Summary: Uses soya bean ﬂour glues with a cellulose
layer in making Douglas ﬁr plywood. This is a new method
for “gluing piles,” where the piles may be porous cellulosic
sheets.
Note: Soy is mentioned 7 times in this patent in the
forms “soya bean ﬂour,” “soya bean glues,” “a straight soya
bean or like oilseed-residue ﬂour,” “ﬁne ground soya bean
ﬂour” and “soyabean ﬂour.” Address: Seattle, Washington.
1836. Udaka, H. 1939. [Artiﬁcial ﬁbers from casein or
soybean protein]. Japanese Patent 133,062. Nov. 7. (Chem.
Abst. 35:3456). [Jap]*
• Summary: Using soybean protein and lanolin.
1837. Business Week. 1939. Soybean exports soar. Nov. 11.
p. 17-18.
• Summary: Europe will buy 15,000,000 bushels of this
“most versatile vegetable”–a gain of almost 500% over last
year’s 2,645,000 bushels.
“No item of consequence in the last war, the soybean
takes on new importance in these days of Ersatz economies–
which explains why Germany last month was negotiating
with the Soviet Union to obtain permission to ship the
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commodity from Manchuria, principal producing area, over
the Russian state railway.
“The soybean is still used primarily as animal feed and
as a human food, but its industrial uses–for example, in
the production of plastics–account for a steadily increasing
portion of the crop. Henry Ford’s $5,000,000 processing
plant at River Rouge takes in soybeans and turns out window
frames, gear shift knobs, horn buttons, distributor caps, and
automobile paint. A host of other companies are similarly
putting the bean to new and unusual uses.”
Note: This is the earliest English-language document
seen (March 1998) that uses the word Ersatz to refer to an
inferior substitute.
1838. Osgood, George H. 1939. Glue base. U.S. Patent
2,180,542. Nov. 21. 4 p. Application ﬁled 27 Nov. 1937.
• Summary: “The invention comprises broadly a mixture
of hemicellulose and a coagulable or precipitable protein in
which the adhesive properties can be developed,” such as
casein, blood albumin, egg albumin, etc. “Hemicellulose is
a compound part way between cellulose and starch, and it
is present, generally having a ﬁbrous structure, in the hulls
of any of the legumes. Vetch, alfalfa seed, sweet peas, soya
beans, velvet beans, in fact beans and peas of all kinds...”
Address: Tacoma, Washington.
1839. Carlier, J. 1939. [Artiﬁcial wool]. Belgian Patent
436,652. Nov. 30. (Chem. Abst. 35:3106). [Fre]*
1840. Bergen, Werner von. 1939. Soya bean ﬁber and its
identiﬁcation. Rayon Textile Monthly 20:633-35. Nov.
• Summary: “That the soya bean is not only an excellent
food, and one of the best sources of oil, but that its protein
can be converted to ﬁbrous form, was brought home to
the American people by the Ford exhibit at the New York
World’s Fair.
“The Glidden Company of Cleveland [Ohio] is
preparing to set up a pilot plant for the experimental
production of ﬁbers from the soya bean. This was made
known by W.J. O’Brien, Vice-President of the concern.”
Glidden now “produces the isolated soya bean protein in a
plant in Chicago [Illinois], under the trade name of ‘Alpha’
protein. Its present production is about 7½ tons per day, with
a future potential capacity of 15 tons per day. At present
this protein is mainly used as a raw material for paints and
plastics. It has also found an outlet for paper board coating
and as a sizing agent for rayon and cotton.”
“The soya bean ﬁber produced on the preliminary
machinery built by Glidden, is about in the same place
that rayon was 15 years ago. But many improvements are
expected from the new pilot plant.”
The product’s main problem is that it is weak in strength
compared with wool. Lanital, made from casein, had about
the same weakness when it was ﬁrst introduced in 1935.

The soy ﬁber “shows the same deﬁciency in tensile strength,
approximately four times weaker than wool in the dry state
and approximately eight times weaker in the wet state.”
Note 1. This is the earliest English-language document
seen (Aug. 2003) that contains the term “isolated soya bean
protein” (or “isolated soya bean proteins”).
Note 2. Talk with Ed Meyer who worked at Glidden
in 1939. 1993. May 10. The Glidden Company may have
planned to set up a pilot plant making soy protein ﬁbers, but
they never did so.
1841. Utaka, H.Z.; Nasu, K. 1939. Studies on the protein [of]
artiﬁcial ﬁbre. II. Manufacture of soybean protein ﬁbre. J. of
the Society of Chemical Industry, Japan 42(11):397B-98B.
Supplemental binding to Kogyo Kagaku Zasshi. [Eng]
• Summary: “Various methods for separating protein
with alkali medium are applied to the oil extracted from
Manchurian soybean ﬂower and the results of extraction, i.e.
yield, purity of proteins were reported.
“To make the ﬁbre, the soybean protein was softened
in water and dispergated [sic, dispersed] into alkali, such as
NaOH, KOH, NH4OH etc. The mixture of equal parts of
casein and alkali solutions was forced through spinnerets
of the same kind as those used in spinning rayon into the
coagulation bath, which may contain a mineral or an organic
acid and magnesium salts. The ﬁbre had a faintly yellow
color and wool-like properties. The pure protein ﬁbre thus
obtained showed an average tensile strength 0.71 g per
denier and elongation 5.2%.”
Note: Also in Soc. Chem. Indus. Jour., 59B, p. 150
(1940). Address: Osaka Imperial Industrial Lab., Osaka,
Japan.
1842. Ann Arbor News (Michigan). 1939. Soy bean capital
moved to Saline: Ford’s use of oil increases production. Dec.
13.
• Summary: “Henry Ford, Detroit automobile magnate,
literally moved the soy bean capital of Michigan, perhaps of
the United States, to this little city in Washtenaw County in
1938 when he established his processing plant here.
“The plant has created a ‘home’ market for all the
surplus soy beans produced in the state. Michigan’s surplus,
however, is not large as farmers raise the crop chieﬂy for
livestock feed. Ford imports large quantities from out of state
to keep his mills operating.
“Through his research studies at Dearborn, Ford has
done more to promote the soybean industry in the United
States than perhaps any one person in the nation.”
“Ten years ago when Ford was just becoming interested
in the crop, the entire soy bean production in the United
States was less than 10,000,000 bushels. This year’s
production was estimated at 79,689,000 bushels... Ford’s
soy bean plant... is Saline’s leading industry. There are two
buildings in the unit. One is the renovated Schuyler grist
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mill, which has been converted into a cleaning and storage
plant. The other is a newly constructed building which
houses the oil extraction equipment.
“Uses oil in paint: Thousands of gallons of soy bean
oil are extracted for the use of the Ford Motor Co. in the
manufacture of car ﬁnishes and a binder for foundry sand
cores.”
“Seek new uses: Constant research is being carried
on in the Dearborn experimental laboratory to ﬁnd new
uses for soy bean products. Several new items are being
developed at the present time. Stearic acid, a necessity in
the manufacturing of tires, is being made experimentally
from soy bean oil. Glycerin, a by-product of the stearic acid
process, is an important constituent in Ford body enamel.”
1843. Grand Rapids Press (Grand Rapids, Michigan). 1939.
Ford’s work is reﬂected in gains in soybean crop. Saline is
Michigan’s soybean capital. Dec. 13.
• Summary: “Saline–Henry Ford, Detroit automobile
magnate, literally moved the soy bean capital of Michigan,
perhaps of the United States, to this little city in Washtenaw
county in 1938 when he established his processing plant
here.
“The plant has created a ‘home’ market for all the
surplus soy beans produced in the state. Michigan’s surplus,
however, is not large as farmers raise the crop chieﬂy
for livestock feed. Ford imports large quantities from
out-of-state to keep his mills operating. The automobile
manufacturer, through his research studies at Dearborn, has
done more to promote the soy bean industry in the United
States than perhaps any one person in the nation. While he
may never realize his dream of making soy bean growing
more popular in Michigan than the production of wheat pea
(navy) beans, he has brought the crop from the tail end of
the list to a position well up on the rounds of the nation’s
commodity ladder. The crop’s industrial uses promise to
eclipse its value as an agricultural feed crop.
“Crop Increases Eightfold: Since Ford ﬁrst announced
his plans for the Saline plant the American production of
soy beans has shown annual increases that are little short of
sensational. The 1938 crop was 12,000,000 bushels larger
than the 1937 production, while this year’s harvest was
22,000,000 bushels larger than last year.
“Ten years ago when Ford was just becoming interested
in the crop, the entire soy bean production in the United
States was less than 10,000,000 bushels. This year’s
production was estimated at 79,689,000 bushels. Only a
fraction of the crop was threshed for market. Large acreages
were cut for hay or ensilage.
“Ford’s soy bean plant, founded to manufacture products
according to formulas worked out in the Dearborn research
laboratories, is Saline’s leading industry. There are two
buildings in the unit. One is the renovated Schuyler grist
mill, which has been converted into a cleaning and storage

plant. The other is a newly constructed building which
houses the oil extraction equipment.
“Uses Oil in Plant: Thousands of gallons of soy bean
oil are extracted for use of the Ford Motor Co. in the
manufacture of car ﬁnishes and a binder for foundry sand
cores. The oil-free meal is ground and bagged and a portion
of it is sent to Dearborn where it is chemically processed to
make a durable plastic material for use in the manufacture
of gear shift knobs, horn buttons and distributor parts. Meal
is also used as a cereal binder in large foundry cores and
removable tops for ingot molds in the steel mill.
“Four men are required on each eight-hour shift for
the operation of the processing equipment. However, seven
additional men are employed in the maintenance of buildings
and equipment, laboratory control work and in the cleaning.
handling and storage of incoming beans.
“Farmers growing beans with company seed return the
seed advanced to them at the beginning of the season, but are
at liberty to sell the balance of their crop to buyers other than
the Ford company.”
Photos show: (1) “Saline is Michigan’s soybean capital.
Before Henry Ford took over the four-story plant in the upper
picture, it was just an ordinary ﬂour and grist mill in the city
of Saline, near Ann Arbor. The automobile manufacturer
converted it into a soybean mill where the beans are cleaned,
ground and prepared for oil extraction in the smaller building
in the picture.
(2) “A soybean enthusiast, Ford was photographed in
the ﬁeld (lower view) last summer as he was inspecting
soybeans on a plot of ground near the Saline plant.” He holds
a straw hat in his right hand.
1844. Carrick, L.L.; Jigger, A.A. 1939. Some studies in the
drying of raw soybean oil ﬁlms. I. American Paint Journal
24(11):7-9, 58-59. Dec. 18. *
1845. Warren, Joseph A. Assignor to S.D. Warren Company
(Boston, Massachusetts). 1939. Sized paper. U.S. Patent
2,183,858. Dec. 19. 2 p. Application ﬁled 27 Jan. 1937.
• Summary: “This invention relates to paper and its
manufacture. Speciﬁcally it pertains to paper comprising
alkaline pigment ﬁller and surface or tub sizing contributed
by non-fatty constituents of soy beans.” “The protein
obtained from soy beans is commonly regarded as being an
equivalent of casein... If, however, the paper is ﬁlled with
an alkaline ﬁller such as calcium carbonate, calcium sulﬁte,
magnesium carbonate, magnesium hydroxide or the like,
it is found that while casein is no more effective than on
clay ﬁlled paper, soy protein acts an effective surface-size.”
Address: Westbrook, Maine.
1846. Winter, Floyd L. 1939. Edible soybeans for quick
freezing? Quick Frozen Foods 2:11, 40.
• Summary: “Soybeans may be roughly classiﬁed into two
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groups: (1) ﬁeld type, (2) table or edible type. The ﬁeld type
is used mainly for industrial purposes such as plastics and oil
for paints, also to a lesser extent for animal food. Although
this type can be used for human food it is usually not very
palatable to American tastes unless converted into a different
form through some processing method.
“Many Varieties: The edible type includes the strains
and varieties whose seeds are used mainly as human food.
The seed can be used in the green or immature stage in
similar fashion to green shelled beans. Mainly through the
efforts of William J. Morse of the United States Department
of Agriculture many varieties of edible soybeans have been
introduced into this country during the last ten years...
The major portion of the work has been conducted by the
University of Illinois... Certain varieties of soybeans not only
are palatable but compare favorably with peas, lima beans,
and navy beans in composition of food elements as well
as in caloric value. The edible soybeans exceed peas and
lima beans in protein content. Forty per cent of the dry bean
weight is protein, which is twice the protein content of lima
beans and four times that of eggs. This probably accounts for
the fact that the soybean has long been known in the Orient
as ‘poor man’s meat.’ The edible soybean is an excellent
source of readily available iron and calcium.
“New in This Country: The edible soybean is
comparatively a new food in this country... It is known in
certain sections of the country (especially the Midwest)
that the bean can be grown with ease in the home garden
and that the green shelled bean when cooked makes a very
pleasing dish. It is also known that the bean can be canned
in the green stage and that the product is very acceptable. It
may be predicted that there will be an increasing amount of
edible soybeans preserved in the green state especially when
the public becomes acquainted with this product.” Address:
PhD, Director of Research and Breeding, Associated Seed
Growers, Inc.
1847. Brother, George H. 1939. [Plastic materials from farm
products]. Revue Generale des Matieres Plastiques (Paris)
15:129-30, 148, 244. (Chem. Abst. 33:1834). [Fre]*
1848. Brother, G.L.; McKinney, L.L. 1939. [Development
of soybean protein as a possible base for plastic material].
Gelatin, Leim, Klebstoffe (Berlin) 7:183-84. (Chem. Abst.
33:5939). *
Address: Illinois.
1849. Brother, G.L.; McKinney, L.L. 1939. [Development
of soybean protein as a possible base for plastic material].
Revue Generale des Matieres Plastiques (Paris) 15:205-08.
(Chem. Abst. 33:9480). [Fre]*
Address: Illinois.
1850. Dalal, N.M.; Mehta, T.N. 1939. Cracking of vegetable

oils. J. of the Indian Chemical Society, Industrial and News
Edition 2:213-45. (Chem. Abst. 17:3242). *
1851. Gelatin, Leim, Klebstoffe (Berlin). 1939. Kunstfasern
aus sojabohnen [Artiﬁcial ﬁbers from soybeans]. 7:61.
[Ger]*
1852. Hadert, H. 1939. Sojabohnenerzeugnisse in der Lackund Klebstofﬁndustrie [Soy products in the coating and
adhesive industries]. Gelatin, Leim, Klebstoffe (Berlin) 7:47.
(Chem. Abst. 31:2313). [Ger]*
• Summary: A discussion of the utilization of the soybean in
the varnish and adhesive industries.
1853. Hamabe, G.; Nagao, H. 1939. [Performance of diesel
engines using soybean oil as fuel]. Nippon Kikai Gakkai
Ronbunshu (Transactions of the Society of Mechanical
Engineers, Tokyo) 5(No. 20(II)):5-9. (Chem. Abst. 35:4178).
[Jap]*
• Summary: A comparison of the performance of soybean
oil and commercial Diesel fuel in a single-cylinder engine
showed nearly equal output and thermal efﬁciency. Fuel
consumption of soybean oil was higher because of its lower
heat of combustion. The engine ran more smoothly with
soybean oil and starting was also easier. Ignition lag was
reportedly reduced with engines using soybean oil.
1854. Manchester Guardian (England). 1939. Italien: Lanital
erzeugung. 37:76. *
1855. Passynski, A.; Gatowskaja, T. 1939. Untersuchung
der aktiven Aklaitaet und der Alkali-absorption in
Leimloesungen aus Ricinus- und Soja-kleber [Investigation
of the active alkalinity and of the alkali absorption in glue
solutions from castor- and soya-glue]. Zhurnal Prikladnoi
Khimii (Leningrad) (J. of Applied Chemistry (USSR))
12:1080-87. (Chem. Abst. 34:4831). [Ger; fre]*
• Summary: Alternative citation (Brother et al. 1940, #633):
Pasynskii, A; Gatovskaya, T. 1939. [Active alkalinity and
adsorption of alkali in solution prepared from the mucilage
of castor oil plant and soybeans] Zhurnal Prikladnoi Khimii
(Leningrad) (J. of Applied Chemistry (USSR)) 12:1087
(French summary).
1856. Redfarn, C.A. 1939. Education in plastics. British
Plastics and Moulded Products Trader 11:192. *
1857. Seve, Roger. 1939. [Further notes on soybean oil and
linseed oil]. Peintures, Pigments, Vernis 16:112-14. (Chem.
Abst. 33:9658). [Fre]*
1858. Thomas, H.A. 1939. New synthetic textiles in relation
to wool. Society of Dyers and Colourists Journal 55:57-68.
(Chem. Abst. 33:3163). *
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1859. Volkov, E.N.; Grigor’ev, P.G. 1939. [Soybean casein
for plastic mass production]. Promyshlennost Organicheskoi
Khimii (Organic Chemical Industry, USSR) 6:13-15. (Chem.
Abst. 33:8854). [Fre]*
1860. Volkov, E.N.; Grigor’ev, P.G.; Gulaev, V. 1939.
[Part III. Soybeans as raw material for protein plastics].
Promyshlennost Organicheskoi Khimii (Organic Chemical
Industry, USSR) 6:517-18. (Chem. Abst. 34:2490). [Fre]*
1861. Wada, N.; Takaki, Y. 1939. [Studies on manufacture
of artiﬁcial plastic masses from soybean protein]. J. of
the Society of Chemical Industry, Japan 42(9):317B-18B.
Supplemental binding to Kogyo Kagaku Zasshi. [Ger]
• Summary: Also in Soc. Chem. Indus. Jour., 59B, p. 150
(1940).
1862. Wada, N.; Takaki, Y. 1939. Formation of plastics from
soya bean protein. British Plastics and Moulded Products
Trader 11(131):490. *
1863. Ames, Oakes. 1939. Economic annuals and human
cultures. Cambridge, Massachusetts: Botanical Museum of
Harvard University. vii + 153 p. See p. 10, 52-55, 119, 124.
Illust. Index. 29 cm. Reprinted in 1953 without change in
text or pagination. [100+* ref]
• Summary: Contents: Preface. 1. Signiﬁcance of the
Angiosperm seed. 2. Antiquity of economic annuals. 3.
Economic plants of the Pleistocene. 4. The more important
economic annuals. 5. Plants as measures of time.
Economic botany is the link between anthropology and
plant industry. The rise of Angiosperms laid the foundations
for the rise of human civilizations. Angiosperms (the
word was ﬁrst used in about 1828, and generally refers
to ﬂowering plants) are plants which produce seeds by
sexual reproduction on land, without the need of external
water. In the matured seed of the Angiosperms is a partially
developed young plant provided with a supply of food for
growth during the early stages of germination. This enabled
the embryo to pass through a long dormant period and to
withstand considerable dryness without loss of its vitality.
Angiosperms began to exhibit advanced structures associated
with sexual reproduction prior to the Cretaceous Period
about 120 million years ago. Once the seed-producing
capability was perfected, Angiosperms spread rapidly over
the land, rapidly diversiﬁed, and soon became the most
successful part of the vegetable kingdom. Today there are at
least 10,000 genera and 200,000 species of Angiosperms.
Human history can be divided into two signiﬁcant
periods: (1) The hunting period, which lasted at least 300,000
years, and (2) The agricultural period, when humans became
predominantly food producers, which lasted about 8,000
years. Ethnobotanists believe that the extraordinary disparity

between these two time periods may be explained by the fact
that humans remained ignorant of the economic signiﬁcance
of the Angiosperm seed. Agriculture requires that humans
incur a temporary loss for the sake of a future gain by
sowing seeds. Horticulture is the link between hunting and
agriculture.
DeCandole discussed the importance of herbaceous
annuals such as the soybean, noting that all the major ones in
use today were known and used 2,000 years ago. (p. 10).
In the chapter titled “The more important economic
annuals,” under Leguminosae, the soybean is discussed (p.
52, 54-55), with a full-page illustration from Herbarium
Amboinense, by Rumphius (1747). The soybean has been
cultivated in China since ancient times. In 1712, it was
ﬁrst made known to Europeans by Engelbert Kaempfer,
who called it Daidsu, which was one of its more than 50
vernacular names. In the USA, the soy bean was ﬁrst grown
as a forage crop. Since 1854, cultivation for its seeds has
become increasingly important. In 1937 some 36 million
bushels of soybeans were produced in the USA. A plastic
made from soybean protein has recently become a valuable
substance in the automobile industry; it is used in making
steering-wheels, horn buttons, etc.
The cultivated soybean, Glycine Soja, is a different
species from its wild ancestor Glycine ussuriensis (p. 124).
Also discusses: Hemp (Cannabis sativa, p. 25-30).
Quinoa (p. 32). Amaranth (p. 33-39). Peanuts (p. 4449). Voandzeia subterranea (p. 64). Sesame seeds (p.
70-73). Address: Research Prof. of Botany and Director
of the Botanical Museum, Harvard Univ. [Cambridge,
Massachusetts].
1864. Hale, William J. 1939. Farmward march: Chemurgy
takes command. New York, NY: Coward-McCann, Inc. xi +
222 p. No index. 20 cm.
• Summary: With America’s organic chemical industry
on a solid footing by 1925, the author offered suggestions
for closer association between agriculture and chemistry.
He wrote an article concerning a plan for the future of
farming titled “Farming Must Become a Chemical Industry”
which was rejected by a half-dozen or more magazine
editors before it was published in Henry Ford’s Dearborn
Independent on 2 Oct. 1926. In 1934 the The Farm
Chemurgic was published and widely distributed free of
charge by the Chemical Foundation of New York City. It
“brought such an avalanche of letters of commendation that
the late Francis P. Garvan, then president of the Chemical
Foundation, caused to be called together in May, 1935,
at Dearborn, Michigan, a number of representatives of
Agriculture, Industry and Science in order that free and
open discussion of this great problem might be enjoyed. Mr.
Henry Ford and Mr. Edsel Ford graciously acted as hosts.
Out of this meeting grew the National Farm Chemurgic
Council... The ﬁrst three years of activity of this council are
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embodied in the Proceedings of the Dearborn Conferences
of 1935, 1936 and 1937; since then in the Farm Chemurgic
Journal.” Address: Ph.D., LL.D., Midland, Michigan.
1865. Manshu Dengyo Kabushiki Kaisha. 1939. Daizu jinzô
yômô [Artiﬁcial wool from soybeans]. Shinkyo (Ch’ang
Ch’un), Manchuria. 22 p. [Jap]
• Summary: This technical booklet describes how soy
protein is spun into ﬁbers that resemble those of wool.
Manshû Dengyo Kabushiki Kaisha means Manchurian
Electrical Industry Inc. Address: Shinkyo (Ch’ang Ch’un),
Manchuria.
1866. Matagrin, Am. 1939. Le soja et les industries du soja:
Grandeur et décadence du soja russe [The soybean and soy
industries: The grandeur and decadence of soya in Russia
(Document part)]. Paris: Gauthier-Villars. x + 390 p. See p.
48-51. 18 cm. [Fre]
• Summary: Mr. Leon Rouest was director of the Soya
Laboratory in the North Caucasus from 1930 to 1935.
His various books (written in 1935 and 1936) provide
very instructive documentation on soya in Russia, but in a
somewhat scattered way. Our title takes inspiration from
his conclusion [He described both the grandeur and the
decadence] and its reach many only be temporary. It seems
that the soybean has been cultivated since the victory over
the Circassians (Tcherkesses) and the forays into East
Turkestan around 1864. It was then introduced a few years
later into Ukraine and Bessarabia [today’s Moldova], either
from the Caucasus or from Hungary, and ﬁnally became
better known when the Trans-Siberian Railway was built,
bringing Russians to Manchuria (1896-1904).
The soybean, a remarkable agent of fertilization and
a food that can be stored in anticipation of hard times /
famines, could not fail to interest the Soviet government to
the highest degree.
Before the universal success of the soybean after World
War I, it was seen not only as an interior resource, but also
as an export crop. However in 1931, of the 5,970,000 ha in
Russia used to grow oilseeds, less than 1,100 ha were used
to grow soybeans versus 5,200,000 for sunﬂowers, 300,000
for castor oil, 140,000 for sesame, 30,000 for peanuts,
and 350,000 for others such a linseed, rapeseed, etc. But
already Soviet industry began to demand soybeans. A large
Oklanskaia furniture factory made glues from vegetable
proteins. The oil was studied for use in soaps and paints.
The famine that threatened the working people, because the
moujiks resisted the conversion of their lands into collective
farms, was able to be prevented or delayed by progress
in soybean cultivation. Also the 5-Year Plan foresaw the
expansion of the crop to 3-5 million ha with harvests of at
least 1,500 kg/ha.
Note: We are unable (Jan. 2015) to ﬁnd the location or
meaning of Oklanskaia.

To guide the farmers and perfect the technique,
laboratories were organized, specialists and plant breeders
/ selectors (including women) were recruited, etc. Since the
relationship had not yet become tense due to the military
agreement with France, Germany was granted concessions
in various regions [of Russia]. Otherwise how could the
USSR have harvested a 1935 crop of about 1 million
quintals (100,000 metric tons)? The number is enormous by
comparison with the rest of Europe. Note: 1 quintal = 100
kg.
Here, according to the agronomist Rouest, are the
causes of the Russian setback. 1. The negligence and
ignorance of the Russian peasants. 2. The disadvantages of
the Communist regime. 3. The general ideological method,
always hard to reconcile with the needs and uncertainties of
agriculture (e.g. research to ﬁnd varieties suited to the use of
large harvesters). 4. Poorly chosen cultural methods. 5. Use
of most of the harvest for food. The best literature concerns
the moujik peasants. One long study of 1911, of which we
have a copy, was written by a Russian doctor. Sowed in the
black soil of the Caucasus and Ukraine, the soybeans, said
Rouest, evidently saved the lives of thousands of people.
We are told that the Russians are disgusted with the
compulsory use of soybeans, the results of unskilled cooks,
etc. Address: France.
1867. Matagrin, Am. 1939. Le soja et les industries du soja:
Industrie de la lécithine végétale [The soybean and soy
industries: The vegetable lecithin industry (Document part)].
Paris: Gauthier-Villars. x + 390 p. Illust. 18 cm. [300 ref.
Fre]
• Summary: This is Chapter 6 of Matagrin’s book. It
contains (p. 321-22) an early review of the literature.
Egg yolk (fresh) contains 15-20% lecithin, or 20 to 30%
if dried.
Extraction of lecithin from soybean cake or ﬂour:
In about 1915 G.F. Hildebrandt in Hamburg, Germany’s
main oilseed crushing center, developed a process for the
puriﬁcation of crude lecithin from soybean cake or ﬂour
before he did anything with oil. Shortly thereafter a method
was suggested for the extraction as well as the puriﬁcation,
by Baumann and Groesfeld (sic, by Bollmann and Crosfeld)
British patent 144,225 of 11 July 1919. using a solvent and
ethyl acetate, which removed the oil from the phosphatides.
Later reﬁnements on the process were made in Germany
in 1927 (German Patent 505,354) and 1933. French patent
759,007 of 29 July 1933.
Extraction of lecithin from or with soy oil. In
chronological order. In about 1923 Tcherdynzev, at Imenpo
in Northern Manchuria, developed a process for extracting
soy oil from soybeans using alcohol, then removing the
phosphatides with calcium chloride. Horvath recommended
this method for rural units in the U.S., for the non toxic
solvent–but the price of alcohol is high.
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Next was Bollmann’s U.S. patent 1,464,557 (1 alcoholbenzol) of 14 Aug. 1923. His process was perfected by B.
[Bruno] Rewald (U.S. Patent 1,895,424 of 24 Jan. 1933).
It used a centrifuge and acetone. Complex but ingenious.
Protects the phosphatides from oxidation.
Complementary treatments to conserve the lecithin.
Rewald added reﬁned oil before the ﬁnal distillation as
protection against rancidity. Similar mixtures have been
marketed by Hansa Muhle (1932 patent) under the trade
mark of Emulex, a dark, thick product for paints and
printing. Lecivon for various uses and Splendicithin, a ﬂuid
product, for use with textiles.
For separation of cephaline, Levene and Rolf developed
a process using acetone.
Properties and utilization of soy lecithin. In 1938 Ford
began studies on lecithin separation, and Horvath urged U.S.
oil reﬁners to recover their phosphatides to earn money. Oil
without lecithin has less tendency to go rancid.
Lecithin in Food Industries: Tells of its functions;
1921 used to aromatise food fats such as margarine. Muller
process to make margarine aroma like that of butter.
Lecithin is used lots in chocolate in England and the
U.S.
Used in industry in rubber, textiles, and leather. Ford
used it to extend the life of rubber. Also in soaps and
cosmetics.
The bibliography contains 16 entries.
By 1933-36 lecithin (and cholesterol) were the rage
in beauty products, such as skin creams and cosmetics,
“nutritive creams” and beauty soaps. Address: France.
1868. Matagrin, Am. 1939. Le soja et les industries du soja:
Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [The soybean and soy industries: Food
products, soy oil, vegetable lecithin, and vegetable casein].
Paris: Gauthier-Villars. x + 390 p. Illust. 18 cm. [300 ref.
Fre]
• Summary: Contents: Introduction. 1. The agricultural,
industrial, and commercial history of soya: Asiatic origins
and propagation in Europe, soya in America (its cultivation
and industries), soya in Europe, Asia, Africa, and Oceania
(1936) (1. Admission of soya in the agriculture and
industry of European nations (p. 35): Soya in France, soy
industry and commerce in central and northern Europe
{England, Germany, Holland, Denmark, Sweden, Poland,
Austria and Hungary, Switzerland}, penetration of soya
into southern Europe {Iberian peninsula, Italy, Balkan
countries of Dalmatia, Istria, Yugoslavia, Greece (p. 47),
Bulgaria, Romania, Ukraine}, the grandeur and decadence
of soya in Russia. 2. Soya in modern Asia (p. 51): China
and Manchuria, Japan, Korea, Formosa, French Indochina
{Tonkin, Cambodia, Cochin China}, the British and Dutch
Indies {Siam, Assam, Bengal, Burma, Ceylon, India, Straits
Settlements [later Singapore] / Malacca}, western Asia

{Turkestan, Persia (p. 57)}. 3. Soya in Africa and Australia
(p. 57-58): South Africa, Rhodesia, Nigeria, Gold Coast
[later Ghana], Cote d’Ivoire, Dahomey, Togo, Algeria,
Tunisia, Morocco, Egypt, Australia {Queensland, New South
Wales, Victoria}, Tasmania, New Zealand, not yet in British
New Guinea [later Papua New Guinea], Philippines, Java).
2. The botany and agronomy of soya: The plant, its
names, its botanical characteristics, its varieties (original and
created by selection), the cultivation of soya.
3. The general chemistry of soya: Chemical composition
of the plant, structure and chemical composition of the
beans.
4. Using soya in soyfoods and soyfood products: Whole
soybeans (whole green, dry, sprouted, roasted and salted
{soja á l’état vert, fève de soja sèche, fève grillée, fève salée
de soja, fèves de soja salées, p. 166-67}, soynut butter {un
mélange rappelant les beurres végétaux}, soy coffee, soy
confections {conﬁture de soja}, soy chocolate, soy sprouts
{fèves de soja germées, germes de fèves de soja}), soymilk
and tofu (le lait et le fromage de soja; soymilk cream,
concentrated soymilk, soymilk powder / powdered soymilk,
fermented soymilk {lait fermenté, yoghurt, kéﬁr, koumys,
p. 189}, fermented tofu {fromages de soja}), okara (pulpe
résiduaire de la préparation du lait de soja), fermented soy
products (solid, paste, and liquid condiments; natto, miso,
and shoyu [soy sauce]; kiu-tsee and lactic ferments), soy
ﬂour and bread.
5. The soy oil industry and products derived from it:
Extraction and reﬁning of soy oil, properties and use of soy
oil.
6. The vegetable lecithin industry: Extraction of
vegetable lecithin, properties and use of vegetable lecithin.
7. The vegetable casein industries and plastic materials
based on soya: Soybean cakes and ﬂours from which the oil
has been removed, use of such cakes and ﬂours, in the crude
state, as a raw material for plastics, manufacture and use of
vegetable protein, soybean cellulose for artiﬁcial silk, soya
furfural and furfuraldehyde (phenolic resins). Conclusion:
How to launch soya industries in France. Important terms. A
bibliography appears at the end of each chapter.
Note 1. This is the earliest French-language document
seen that uses the terms Fève grillée, fève salée de soja, or
fèves de soja salées, “roasted soy beans” to refer to soynuts.
Note 2. This is the earliest French-language document
seen (April 2005) that mentions soynut butter, which it calls
un mélange rappelant les beurres végétaux.
Summary: Matagrin wrote two previous books: Manuel
du Savonnier (Paris, no date given) and L’Industrie des
Produits chimiques et ses Travailleurs (Paris, 1925).
Francis G. Beltzer, a practical chemist, became a major
force in visualizing new industrial uses for the soybean in
the West. By contrast, Li and Grandvoinnet (1912) paid little
attention to soy oil in their book, devoting only 3 pages out
of 150 to the subject, and only ½ page to industrial uses,
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while largely ignoring lecithin. These two books had a great
inﬂuence on soy in France and they nicely complement each
other (p. vi).
The Soybean, by Piper & Morse (1923), was
published in both New York and London. Horvath was a
Russo-American chemist. Italians who made important
contributions to the soybean were professors Bottari, Mattei,
Panatelli, and Tito Poggi (p. vii).
Leon Rouest, French the agronomist, wrote an important
book titled Le soja français et ses applications agricoles et
industrielles (Chateauroux 1936). Since 1920 he has devoted
himself to the culture of soybeans and to the selection of
acclimatized varieties. He was director of the Laboratory of
Soja in the north Caucasus from 1930 to 1935, and in 1921
he had already published a book, Le soja et son lait végétal.
His new (1936) book beneﬁtted from the collaboration of
Henry de Guerpel, an agricultural engineer and mayor of
Percy-en-Auge, who was also an indefatigable prophet of
soybeans in France, until his untimely death in Jan. 1937.
Anyone in the world can order (from the U.S.
Government Printing Ofﬁce in Washington, DC) the many
U.S. publications about soybeans from the USDA or state
agricultural experiment stations. These substantial works are
based on careful research and enriched with numerous tables
and photos–a ﬁne example of the key role that governments
can play in introducing and popularizing soya. Recently J.A.
LeClerc (of USDA’s Bureau of Chemistry and Soils) said the
soybean has become a naturalized American (p. viii).
More than a century ago lord Byron wrote Beppo, the
ﬁrst Western poem on soy. It was an account of a carnival
at Venice, Italy, in 1818. He advised the tourists to bring
“Ketchup, Soy [sauce], Chili-vinegar.”
Maurice Druel was one of the young engineers who
worked with competence to launch a soy industry in France
(p. x).
For an early chronology of soybeans and soyfoods in
France (1856+, see pages 8-12). 1857-58: Lechaume planted
soybeans at Vitry-sur-Seine and got encouraging results. A
report by the National Society for Acclimatization declared:
“The acclimatization of the soybean is complete.”
1859–Setback for the ﬁrst tests by Vilmorin with
Chinese beans that were too late, but success by Dr. Turrel in
le Var.
1862-69–Success of Mme. Delisse, in Gironde.
Then the Franco-Prussian war arrested these tests, so
the center of interest moved to central Europe. The world
exposition of Vienna in 1873 and Friedrich Haberlandt. In
his book one ﬁnds the ﬁrst analyses of the seed by Steuf, of
the cake by Woelker / Voelker, the results of texts by Berndt
on oil extraction (p. 9).
Podolie is in the Ukraine.
Of Haberlandt’s 148 trials in 1877, only 12 failed for
lack of warmth. Much new agronomic information was
accumulated.

Back in France: 1874-80–Society of Horticulture
d’Etampes (Seine-et-Oise) grew a yellow Chinese variety
which succeeded. This “soja d’Etampes” was studied
intensively from the chemical and agronomic points of view
by Lechartier and various authors. A doctor from the region
prepared, for his personal use, a vegetable cheese (tofu).
But the grain did not ﬁnd buyers so its cultivation did not
spread. There now remain only 2 or 3 innovators to cultivate
soybeans and on 5-10 acres maximum. But Chinese soybeans
mature in the region of Paris, as in 1879 at Marseille.
1880–While the tests of Boursier in l’Oise have
succeeded. and while Olivier-Lecq, ardent propagator of
soybeans, distributed 100 kg to farmers in the north, the
national Society for Acclimatization organized cultural
trials all over France. Results were obtained in each of the
regions, some with record yields. The general objection of
the farmers was the difﬁculty found in using the soybean as a
legume (it was too hard) or to ﬁnd buyers.
As Paillieux said so well: “Our point of departure has
not been happy one; the soybean has been presented simply
as a new legume” (p. 10).
The German successes in soybean cultivation were
studied by Wein in 1881 (p. 10).
In the 1880s there was a big growth of interest in
vegetarian diets in Europe. Compare this with the USA (p.
11).
Li Yu-ying: After his 1905 speech, in 1908 he
created a laboratory for studies, which soon founded
the factory La Caseo-Sojaine at Vallees, near Colombes
(Seine), administered by a French-Chinese company. This
establishment made soyfoods using imported soybeans,
especially tofu (p. 12).
Dr. Bloch of France recommended thin sheets of pressed
tofu as a reserve ration for troops.
Lever Bros. soap works used lots of soy oil in Britain (p.
12).
The British did some cultural trials in India, Burma,
Siam (Thailand), and South Africa.
Japan, in effect, annexed Korea in 1895.
It was only after 1905 that soybean tests took place, ﬁrst
in Guyana, where the soybean matured easily.
Soybeans were grown for forage more in the South of
USA than in the north. Continued. Address: France.
1869. Matagrin, Am. 1939. Le soja et les industries du soja:
Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [The soybean and soy industries: Food
products, soy oil, vegetable lecithin, and vegetable casein
(Continued–Document part II)]. Paris: Gauthier-Villars. x +
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): The agricultural experiment
stations and the scientiﬁc labs have played an important role
in the U.S., also the farm equipment manufacturers.
The experiment stations in many states have helped
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the farmers to clarify cultural questions which greatly
inﬂuence yields, preparation of the soil, type and proportion
of fertilizer use, dates and methods of planting, how many
seeds per acre, choice of varieties according to the climate
and soil, role of the soybean in mixed cultures and in crop
rotation, etc.
In this book, Matagrin always uses the term fèves de
soja to refer to “soybeans.”
1936 listing of soyfoods ﬁrms (p. 27): Fearn Soya Foods
Co., Chicago, Illinois. Soybean Health Prods Co. Oakland,
California (tofu). Soyex Co. Nutley, New Jersey. La Sierra
Industries, Ontario, California (soymilk). American Lecithin
Co., Atlanta, Georgia. Ten soy ﬂour companies (p. 29).
American Lecithin Co. in 1936 was in Atlanta, Georgia.
From when to when was it in Illinois?
Soy in France (p. 36): Prof. Beille of Bordeaux
published a good work on soy but it is no longer available.
Also the books of Prof. Jumelle of Marseille on colonial
crops and vegetable oils. Prof. R. Lepine of Lyon in 1919 in
Revue Scientiﬁque, wrote about soy culture in Algeria and
the preparation of soymilk.
Mr. Rouest perfected again the selections of yellow
or green varieties that he had undertaken from 1907, with
success. Using American seeds, others who experimented
were Messrs. Brioux at Rouen, Carle of Carbonniere in le
Tarn, and Semichon at Carcassonne; he likewise cultivated
it at l’Aude from 1918. A list of 42 of Rouest’s varieties
(chosen from 2,000 others) were given in Rouest’s book Le
Soja Francaise showing that he was more qualiﬁed than
anyone to write a book of this tile. He pursued his cultures
and selections in France from 1921-30, in the Caucasus from
1930 to 1935, and thus fulﬁlled the efforts started by the
Society for Acclimatization and its successors. He worked
with another apostle, Henry de Guerpel, and agronomist
and mayor of Percy-en-Auge (Calvados), who developed
and perfected during 5 years the culture of the best varieties
of soybeans in the regions surrounding his country house
at Plainville, near Mézidon. He did not only collaborate on
the book with Rouest, but also published interesting articles
in several reviews in France and the colonies. Also Mr.
Denaiffe of Carignan (Ardennes), author of the esteemed
book Les Haricots, did important culture work and provided
information.
Today production of soybeans in France is no more than
several thousand hectoliters of beans = several 100,000 liters.
For forage, the crop / culture has developed only in North
Africa. It was encouraged by Rouest and de Guerpel.
Caseo Sojaine’s products [made by Li Yu-ying] were
excellent but expensive.
The products of Heudebert (probably diabetic products
made with soyﬂour?), were well known in England as in
France (p. 39).
Since 1913 the oil mills of Marseille, France, have
started to use soy oil (mainly for hydrogenation) and those of

the north (mainly for manufacture of soft soaps).
Recently the foundation (at Chateauroux) of a Society
of Friends, Producers and Technicians of Soja has been
announced by M. Druel.
In England the ﬁne botanist J.L. North tested with
success 13 Manchurian soybean seeds in 1913 and in the
third harvest expanded these to 12,000 seeds, which he
sent in 1917 to a farm at Uxbridge in Middlesex and to the
Ogilvie Farm in Essex. There was a remarkable harvest
in 1921, followed by good development of the enterprise.
It advanced thanks to Piper and Morse’s 1923 book The
Soybean which told of American successes. North succeeded
in 1928 in getting 20-80 pods per stalk. In 1921 North’s work
drew the attention of the Ford establishment in Boreham
which was not able to obtain good yields with American
soybeans but succeeded with North’s. Today England
cultivates soybeans on about 15 hectares and yields are 1,400
to 2,500 liters per ha.
In England. Lever Bros. are big users of soy oil in soap.
The main oil mills using soybeans are J. Bibby and Sons in
Liverpool, three others in Hull, one in Erith and one reﬁnery
on the outskirts of London. Huge amounts of soy oil and
meal are imported by a subsidiary of Lever Bros.
Germany: The recent agreement between Germany and
Japan foreseeing an exchange of arms, explosives, etc. in
exchange for soybeans which can furnish explosives (for
nitroglycerine, naturally) is a barter / swap (of cannons for
soybeans) analogous to that with Manchuria in 1934. What
is certain is that the agents of I.G. Farbenindustrie A.G.
under the patronage of the Economic Federation of Central
Europe has been enforcing for 3 years soybeans culture in
the Balkans which trade voluntarily with Germany.
Spain was rich in other oil sources (mainly olive oil), so
it did not pay much attention to soy.
Italy: In 1918 a trial by Prof. Borzi, on a parcel of 2.5
acres at the Colonial Garden in Palerme / Palermo gave a
yield of 20 liters/ha. In 1918-20 at the Institute Bonafous in
Turin, a scientiﬁc research center, did research on yellow
soybeans. Then trials were done in Liguria, Lombardia
and Capo d’Istria [the Italian name of the city of Koper; in
today’s Slovenia], and Palerme about the 1920s–a total of
a dozen localities. Retaking in 1922 these tests of 1884 in
Piedmont, Prof. Tito Poggi seeded 8 parcels in Monferrat,
then helped to popularize soybeans in Italy. By the mid1920s soy ﬂour was widely used in baking. In March 1926 a
“Bread for ammunition = pagnotto di munizione” containing
10% soy ﬂour was heartily welcomed by the garrison in
Rome. Already an ofﬁcial tasting by Mussolini (of the bread
by him?) has been commented upon by the Italian press. The
success of the campaign to promote use of wheat limited,
after that, the outlets for soy in human foods, but the oil
remained widely used by industry and the cake [was fed to
cows] for production of milk.
Bulgaria and Rumania were inﬂuenced by the example
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of the Ukraine = Podolie?
The grandeur and decadence of soja in Russia: The book
by L. Rouest, who was director of the Soy Laboratory in the
North Caucasus from 1930 to 1935, brings together, but in a
somewhat dispersed way, a very instructive documentation
on soya in Russia. He described the grandeur and decadence.
Soya was cultivated, it seems, since the victory of the
Tcherkesses (p. 48) and the incursions in east Turkestan,
about 1860, then introduced into the Ukraine and Bessarabia
[the latter in today’s Moldova and Ukraine], either from the
Caucasus or from Hungary in the following years. Finally
better known when the construction of the Transsiberian
railroad connected (conduisit) Russia and Manchuria (18961900). But the soybean could not fail to interest the higher
government ofﬁcials. Before the universal success of the
soybean after World War I, it was seen not only as an interior
resource but also as an export crop. However in 1931, of
the 5,970,000 ha in Russia used to grow oilseeds, less than
1,100 were used to grow soybeans versus 5.2 million used
for sunﬂowers, 300,000 for castor oil, 140,000 for sesame,
30,000 for peanuts, and 350,000 for others such as rapeseed.
But the industry began to demand soybeans. A large furniture
factory in Oklanskaia made glues of vegetable proteins.
The oil was studied for use in soaps and paints. The famine
which menaced the working population because the moujiks
[muzhiks, mujiks], resisted the exploitation of the lands
into collectives, was able to be prevented or delayed by the
progress in the culture of soybeans. Also the 5-year plan
foresaw the extension of this crop onto 3-5 million ha with
harvests of at least 1,500 kg per ha. To guide the farmers and
perfect management techniques, specialists were recruited
and concessions were granted to Germany in diverse regions.
For how would the USSR itself have harvested the 1935 crop
of about one million quintals = 100,000 MT. The number is
enormous by comparison with the rest of Europe. (Did the
Soviets see themselves as pioneers of a revolutionary new
crop?)
Here, according to the agronomist Rouest, are the causes
of the Russian setback. 1. Negligence and ignorance of the
Russian peasant. 2. Disadvantages of the communist regime,
3. The general ideological method, always little reconcilable
with the needs of the changes and hazards of agriculture
(e.g., research to ﬁnd varieties permitting the use of large
harvesters). 4. Poorly chosen cultural methods. 5. Use of
most of the harvest for food. The best literature concerns
the moujik [muzhik, mujik] peasants, and one long study
of 1911, of which we have a copy, written by a Russian
doctor,... Sowed in the black earth of the Caucasus and the
Ukraine, these soybeans, said Rouest, evidently saved the
lives of thousands of people... We have been told that the
Russians are disgusted at the compulsory use of soybeans,
result of unskilled cooks...? Address: France.
1870. Matagrin, Am. 1939. Le soja et les industries du soja:

Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [The soybean and soy industries: Food
products, soy oil, vegetable lecithin, and vegetable casein
(Continued–Document part III)]. Paris: Gauthier-Villars. x +
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): Japan: The great oil mills of
Kobe. In Japan, for cooking, sesame oil is preferred and for
illumination rapeseed oil.
French Indochina: From 1931. It is estimated Tonkin
cultivated about 12,000 ha of soybeans and harvested an
average of 7,500 metric tons per year. The low yield of
only 625 kg/ha, compared with a world average of 1,000, is
explained by the fact that soybeans are generally cultivated
with corn in a 1:1 mixture. Some soybeans are exported to
Hong Kong. Since 1933 Paul Braemer, chief of agricultural
services in Hong Kong, is exerting himself to propagate
more this nutritious plant. Up till now the strong ﬂavor of
the soy protein deters colonials from using soy for food and
soymilk. Made experimentally at the Maurice Museum,
these have not attained but a relative success in the European
colony. However the natives use many products. The village
of Cu-da / Cuda 10 km from Hadong [in today’s Vietnam]
specializes in a type of soy sauce which cannot be made
except from April to July, and which must be kept in sealed
containers.
English and Dutch Indies: Today Prof. D. Kanga of
Gujerat College of Ahmedabad, recommends warmly this
economical and fortifying food. Soy is now used increasingly
in industrial dining rooms and universities (he lists names).
It is likely that India will acclimatize varieties rich in oil,
develop extraction mills in its centers of industry, and deliver
a large tonnage to the English soap makers.
Soybeans, propagated by the Russians, have long been
grown on the plains of Turkestan [today’s Afghanistan] and
tests have been done in Persia [today’s Iran] and the Soviet
and Chinese republics of Central Asia northeast of there.
Soy in Africa: The French tried growing soybeans
successfully in Dahomey and Togo. In North Africa trials
have been taken more seriously since 1918 in Algeria, then
in Tunisia and Morocco. In Tunisia, the tests which began in
the late 19th century, are now growing. In Morocco lots of
other beans are grown.
Australia is ﬁnally cultivating soybeans since the start of
the century in the southeast, and today on all the east coast
(Queensland, New South Wales and Victoria).
Soybean etymology: Low Countries = Sojaboon. Russia
= Soia. Italy = Soia or (better) soja.
At the start of this century, when the German industry
launched “Nitragine,” a liquid culture of nitrogen ﬁxing
bacteria, there was much interest. The American practice,
founded on the research of Norman Shaw (1910) and on
the experience of the agricultural experiment stations at
Michigan (1905), Wisconsin (1907, 1922). etc. consists of
inoculating new soil with soil from former soybean ﬁelds.
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Matagrin has a lengthy and excellent review of soybean
agronomy. Also one of the best bibliographies; the most
extensive of any European book to date on all aspects of
soybeans and soyfoods.
The USA and the USSR were the ﬁrst two countries to
mechanize soybean planting and harvesting.
On the diseases and enemies of the soybean (p. 108):
Earliest citation is 1919 from J. of Agricultural Research, and
from the Nebraska Agricultural Experiment Station. Third is
Wolf and Lehman 1920.
Most of the early studies on soybean diseases and
enemies are analyzed in Morse (1927) “Soy Beans: Culture
and Varieties.” In the same publication is found a summary
of U.S. work on insect enemies of soybeans established by
H.R. Walton, Bureau of Etymology, Washington, DC.
The early research on the chemical composition of the
soybean plant was to determine its value as forage. The key
work in France was done by Lechartier and Joulie. The latter
also studied the composition of the soybeans from Etampes,
as did Giljaranski. and H.L. North.
The structure of the soybean cells was studied in France
by Colin and Blondel (1888).
Matagrin has a strong historical dimension running
through every chapter.
The median oil content from Asian soybeans is not more
than 17%, while that of American soybeans attains 19%.
In about 1920, West and Levene developed the chemical
formula and structure for animal lecithin.
The importance of soybeans as a protein source was not
pointed out by researchers for 69 years, i.e., until the 1880s,
and was not considered from an economic point of view
until the World War I put into relief the problems of feeding
populations and armies. Then interest and patents multiplied.
For example, in 1910 the processes of S. Satow of Sendai,
Japan for the precipitation of soymilk by a ferment or by
sulfuric acid.
Most legumes contain only 1.6 to 2.9% oil, with the
exception of peanuts which contain 45%. Soy contains 20%.
Concerning soy lecithin, From 1870 to 1910 W. Koch
(1902), Fraenkel, (p. 152) not only veriﬁed the initial
conclusions of Thudichum about this agent of nutritional
assimilation. Koch showed in 1902 that this phosphatide was
important.
At the start of the 20th century, soy pap was prescribed
with success for diabetics in the hospitals of Algeria, as in
Japan and Austria.
Page 158: Number of calories costing 15 centimes in
1938. Li Yu-ying had a similar chart but he omitted potatoes.
Potatoes: 80 grams give 224 calories
Soybeans: 40 grams give 188 calories
Rice: 50 grams give 180 calories
Bread: 45 grams give 145
Followed by 16 other foods.
Etymology: Matagrin (p. 160-61) says “fève de soja”

and “soja à l’etat vert” (for green vegetable soybeans).
Miss Ellen Kingsley (p. 161) of the U.S. Bureau of
Home Economics published many recipes using whole dry
soybeans.
Durand (no citation) discussed cooking whole soybeans
in water with sodium bicarbonate. This well-known
process for all legumes leaves an unpleasant taste. So he
recommended pressure cooking. Then he gives recipes for
whole dry soybeans.
At whole dry soybeans, there is considerable discussion
of their use in vegetarian diets. Was Matagrin a vegetarian?
Etymology: Matagrin (p. 166) says “la farine des fèves
grilles” for roasted soy ﬂour.
At the Iowa College of Agriculture, Nelson made a
soynut butter as follows: Deep-fry soybeans in oil at 100110ºC for about 5 minutes. Grind the soybeans ﬁnely. Then
grill at 160ºF for about 20 minutes. Finally mixing these with
some of the deep-frying oil.
Soy coffee is cafe without caffeine. Matagrin uses lots
of information from Li Yu-ying; likewise information from
Li appeared in countless later articles. Li was one of the two
original sources; Paillieux was the second.
Is soymilk presently consumed more widely that animal
milks in China? Not in Japan.
Carles (note spelling) was not a Frenchman who did
work on soymilk.
Soymilk (p. 172): According to an article by Prof. R.
Lepine of Lyon (1919), concerning a communication of
Mlle. Castet of the Society of Horticulture of Alger (Algiers).
Rouest was director du Laboratoire du Soja in Russia’s
North Caucasus.
Castagnol (soymilk) in Bulletin of Indochina, uses a
centrifuge.
Soymilk patents from France. G.D. Thevenot (1920-25),
A. Serault (1931), M. Adler (1933).
Arao Itano (1918). Made soymilk from soy ﬂour with
Bacillus inoculum. So it was fermented soymilk developed
by a Japanese.
Etymology: Fèves de soja entieres = whole soybeans.
Li Yu-ying used cold extraction of soymilk, Chinese
style.
Matagrin has an excellent review of all the various ways
of making soymilk.
Muggia and Gasca (1921) made soymilk with a bland
ﬂavor in Italy.
1933 process for making soymilk in Russia by
Bogatskij, Storozhuk and Morumtzev.
In raising animals, soymilk renders a great service. It
is very wildly used now in USA and in Asia. but its use is
limited by that fact that it is more economical to feed the
animals the bean itself or the cake.
Adding lecithin to soymilk gives it a light ﬂavor of
butter.
Etymology: Matagrin unfortunately calls yuba Crème
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de lait de soja (Phu-chuc of Indochina) [dried yuba sticks].
According to an analysis by a pharmacist, Monnier, of the
Pasteur Institute of Hanoi, it contains 64.62% oils, 8.98%
Nitrogen. It is often prepared with ﬁsh bladders or minced
meat.
Just. Hatmaker (p. 190) made powdered soymilk, as did
three other processes, including a spray process of Bevenot
and Neveu. This process was also widely used in English
soap factories. Matagrin gives 3 analyses of powdered
soymilk, the earliest from Li Yu-ying.
Pages 192-93: Discusses soy yogurt (Yoghourt au lait
de soja), soy keﬁr (Kéﬁr au lait de soja), and soy koumis /
koumiss (koumys).
Matagrin gives detailed descriptions of many methods of
making tofu and 9 pages of information (p. 194-202)
Bloch said the best coagulant is magnesium chloride.
Beltzer preferred acids to calcium salts.
Ellen J. Kingsley (1935) of the USDA gives a method
for making tofu.
Drs. Labbé (Labbe) and Marchoisne have shown that
vegetable albumines, despite current opinion, are very
assimilable.
Matagrin gives a number of nice tofu recipes including
French-style tofu in Petits-fours (fancy biscuits; p. 201) and
Tofu meringue. Address: France.
1871. Matagrin, Am. 1939. Le soja et les industries du soja:
Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [The soybean and soy industries: Food
products, soy oil, vegetable lecithin, and vegetable casein
(Continued–Document part IV)]. Paris: Gauthier-Villars. x +
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): Etymology: For “okara” Matagrin
says Pulpe residuaire de la preparation du lait de soja.
Dr. Bloch showed okara contained 88.75% water.
Beltzer gave a microscopic analysis. Mlle. Castet, in tests
with okara in 1918 in Algiers, added sugar and cooked for at
least one hour to get something like an almond paste, which
she used in patisserie. Also in 1918 Holmes of the USA
used dried okara in biscuits. Since then many recipes have
appeared in America. Soufﬂe, Salad with apples, Sandwich
ﬁlling, etc.
Koenig did two analyses of miso, not stated when.
Matagrin gave many detailed descriptions of process
for making various soyfoods by various authors in many
countries.
Chinese Yeast, Kiu-tsee. This product, described by
Daby de Thiersant, according to the practice in Kwantung.
Lots on soy ﬂour; processes and recipes.
Berczeller carried on the work of Haberlandt in Central
Europe. But did Berczeller know of Haberlandt?
Lecerf made bread entirely from soy ﬂour and Bourdin,
of Reims, made “soy gluten” bread rich in carbohydrates.
Heudebert made dietetic products from soy ﬂour. Breads

for diabetics were made by Menudier (1890), Bloch, Labbe,
Dujardin-Beaumetz, Martinet, Cazalis, Le Goff, etc.
By 1930 solvent extractors were processing 1,000
tonnes/day. The great oil mills of Hamburg-Harburg were
processing up to 1,200 tons per 24 hours. A system consumes
5.5 tonnes of steam and 30 kwh of power per ton of
soybeans.
At the Ford Motor Co., the Flumerfelt continuous
extractor, inspired clearly by that of Ford (the former = U.S.
Patent 1,920,499 of 1 Aug. 1933.) with a screw in a tube. For
the Ford system it required only 1 man to process 1,800 kg in
8 hours. Remarkable! The Ford extractor is very economical
and all manual. Ford hopes it can be sold for about $3,000.
Soy oil as food: In Haberlandt, C. Berndt submitted
to pressure Chinese soybeans, which he had obtained from
Japan and which also served as the ﬁrst European analysis of
soybean samples, due to Steuf. Without ignoring the eventual
industrial interest, in this oil, Berndt was interested in food
uses. He said: “And I have also found a large proportion
of oil in the cake, the pressing having been insufﬁcient. I
had a fried food / fritter (friture) prepared with the oil and
found not the least after taste.” Better to translate directly
from German. The experiment was not decisive. Nutritive
properties of soy oil: Some (Dr. Petit among others) say soy
oil is purgative. Kaempfer noted well in 1690 the medicinal
use of black, dwarf? soybeans as an antiasthmatic powder.
At Nutrition: Dr. Bloch showed that consumption of 100 gm
of this oil causes no laxative effect. but rather a mechanical
effect that lubricates the intestines.
The abundance of olive oil in France has led to limited
adoption of soy oil.
As cottonseed declined, soy oil gradually replaced it. Is
the decline of cotton related to synthetic fabrics or only to
the boll weevil?
Soy oil is most widely used in soaps in the USA and
USSR where cotton oil use is dropping and imports of palm
oil and coconut oil are large; they do not use soy oil alone. Is
it usually or often hydrogenated?
Tests on destructive distillation of soy oil started in
Japan. In 1920-21 S. Satow formed a calcium soap with
soy oil and submitted it to the usual procedure for cracking,
obtained below 150ºC various fractions’ 20% light oil; 150300ºC 60% kerosene type oil; 300-330ºC heavy petrole
fraction.
Artiﬁcial rubber: In about 1915 Grosse and Sauer in
Germany developed a process for making artiﬁcial rubber
from soy oil. In 1921 a Canadian process was developed
(W.G. Wright, British patent 142,416).
Various processes for making plastics with soy ﬂour.
In 1920 Hager in Portland, Oregon, developed and patented
(British patent No. 140,781) a process for making a charge,
for bandages, and rubber from soy ﬂour.
The Ford Motor Co. uses annually in making its cars
2,500 kiloliters of soy oil (of which about 1,625 kl for paint
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and enamel and the rest for foundry cores) and will also
absorb 2,180 metric tons of soybean meal (defatted), 3/4 of
which for window pane frames–as of Jan. 1937. Only at the
River Rouge plant in Dearborn, Michigan.
In Japan in 1938 many of the big companies such as
Nippon Denko Kaisha, Allied Showa Industry, Japan Oil and
Fats, Hohnen Oil, and Bean Chemical Industry, are starting
to make soy casein (caseine de soja; p. 336.8).
Li Yu-ying who, at least, would point out “Sojalithe,”
soy glue, the fabrication of isolates (isolants) as applications
of vegetable protein (p. 337). Preparation of vegetable casein
(etymology). Beltzer wrote voluminously on this subject. So
he may have preceded Li Yu-ying.
Page 342: Process of H. Beaufour, 1929 French patent
for ultraﬁltration for separation in colloidal solution, but no
mention of soy.
Lots being done by 1939 with isolates for industrial
use. Long chapter on it and many patents. Much of the
information is from Beltzer’s book Les Industries de la
caseine et du lactose. Then we go on (p. 349). Utilization of
la caseine vegetale du soja.
A. Food and Pharmaceutical uses. Curded products like
tofu, long used in East Asia, are well suited for boulangerie
and patisserie = for baking and making pastry. Their addition
to ﬂour creates no difﬁculties and gives a less special ﬂavor
than whole soy ﬂour (la farine entiere de soja). Etymology.
Who ﬁrst used this. Li Yu-ying? `
It can be added to powdered foods such as milk, cocoa,
or to food tablets. In the pharmaceutical industry, it serves
also as an excipient (an inert substance that forms a vehicle,
as for a drug). Presently several hundred tons a year are used
in these two ways in Central Europe and the USSR.
B. Technical uses of vegetable casein (p. 350). In the US
in 1936 consumption of vegetable casein approached 30,000
tonnes, nearly 2/3 going to paper making [paper coating or
sizing] and to plywood glues. The rest is going to paints or
plastics. The future looks to be in plastics.
Manufacture and utilization of sojalithe: This as well
as Galalith was invented by Spitteler (German Patent
127,942) when Trillat recognized in 1892 that formol
hardened albumenoids. International Galalith of Harburg
and Gennevilliers only perfected the demineralization of
casein. From 1901 to the present, via many processes,
mostly German and French, have perfected the initial
method. Beltzer designed an entire factory, with ﬂoor plans
and machinery for treating / processing 10 tonnes a day of
soybean vegetable casein. It requires defatted soybean meal.
Washed in cold water, coagulated with gypsum. Break curd
into pieces and wash over cloth with cold water. The casein
is then dissolved in, then reprecipitated with acetic acid.
and run through a ﬁlter press. The vegetable protein, after
swelling for 10-12 hr in hot water, can be pressed into tablets
and made insoluble by formol gas, or mixed with an aqueous
solution of 24-42% formaldehyde, then add phenol as in the

Ford process.
Glues of vegetable protein: Add alkali to make it
soluble. Paper glues. Glidden has a 1936 French patent.
Paints and coatings of casein. Water-based, or
whitewash.
Soy cellulose for artiﬁcial silk.
Lots of research on plastics from soybean oil and meal
done at Iowa State College. Dailey 1933. Enemark 1935.
Forster 1935, Campbell 1926 (p. 365-66). Zenor and Tillson
1931; protein adhesives from soybean meal.
Serious explosions in the USA with soy oil extraction.
In Chicago on 7 Oct. 1935, 11 workers were killed and 55
injured at the Glidden plant, while material damage was
estimated at $600,000. Two months later an explosion of the
same type in an extraction plant at Momence, Illinois, took
four victims, killing 2!
Li Yu-ying was right in his vision for starting a
soy processing industry in France at Caseo Sojaine. He
threatened many commercial industries, arousing the
hostility of the dairies.
This is a remarkable, ﬁne, complete detailed book,
covering on all aspects of soy. Address: France.
1872. Sutermeister, Edwin; Browne, Frederick L. 1939.
Casein and its industrial applications. 2nd ed. New York,
NY: Reinhold Publishing Corp. 433 p. Illust. Index. 23 cm.
American Chemical Society Monograph Series No. 30.
[600+* ref]
• Summary: Contents: 1. Casein in milk and its isolation,
by F.L. Browne. 2. The organic chemistry of casein, by
R.A. Gortner. 3. The physical chemistry of casein, by F.L.
Browne. 4. The manufacture of casein, by A.O. Dahlberg.
5. Testing and analysis of casein, by Edwin Sutermeister. 6.
Storage of casein, by A.H. Warth. 7. Casein plastics, by G.H.
Brother. 8. Casein glues, by F.L. Browne and Don Brouse.
Appendix: Synthetic textile ﬁbers from casein, by G.G.
Hawley (Lanital meaning “Italian wool,” the Italian rayon
company Snia Viscosa, and Dr. Antonio Ferretti). 9. Casein
in paper making, by Edwin Sutermeister. 10. Casein paints,
by A.H. Warth and F.L. Browne. 11. Casein in the leather
industry, by E.S. Cavett. 12. Alimentary and medicinal uses
of casein, by H.A. Schuette. 13. Miscellaneous uses of casein
and statistics. 14. Insecticide sprays, by Edwin Sutermeister.
15. Textiles, by L.A. Olney. 16. Soap and cosmetics.
17. Other miscellaneous uses. 18. Statistics. There is a
bibliography at the end of each chapter except chapter 6.
Chapter 7, “Casein Plastics” (p. 181-232) discusses
several applications of soy protein in making plastics.
Soybean meal “found industrial application in the form
of a mixed phenol-formaldehyde-protein type of plastic.
It has to be noted that the recorded work of Satow on the
development of plastics form soybean products was by wetprocess methods. His extravagant and often contradictory
claims become understandable by comparison with
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analogous early development of casein plastics.” “Recently it
has been shown that it is possible to prepare a fully hardened
and thermoplastic body from casein or... soybean protein, by
treatment with an aldehyde or other hardening agent. With
soybean commercial protein, formaldehyde is taken up to
about one per cent, forming a perfectly thermoplastic body
with moisture reduced to 5 per cent or less.”
Chapter 8, “Casein Glues” (p. 233-92) notes that
“glue made from soybean meal, which chemically is very
similar to casein glue, largely displaced casein glue in
the manufacture of softwood plywood, especially on the
Paciﬁc Coast.” Address: 1. Chief Chemist, S.D. Warren Co.,
Westbrook, Maine; 2. U.S. Forest Products Lab., Madison,
Wisconsin.
1873. U.S. Senator John Bankhead painting Frank Tenton’s
boat with soybean oil varnish, Potomac River Basin
(Photograph). 1939.
• Summary: Front row–left to right: W. Donovan, H.T.
Herrick, Senator John H. Bankhead II (Alabama, uncle of
Tallulah Bankhead, American actress), W.J. Morse (tallest in
photo).
This digital photo, with caption and date, was sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
1874. Ford, Henry; Boyer, Robert A. Assignors to Ford
Motor Company (Dearborn, Michigan; a corporation of
Delaware). 1940. Soy bean crusher. U.S. Patent 2,186,066.
Jan. 9. 3 p. Application ﬁled 1 Nov. 1937. 4 drawings.
• Summary: “The object of our invention is to provide
a crusher especially adapted for crushing soy beans in
preparation for the extraction of the oil therefrom.” Less
power is required to operate this crusher because of its
improved design.
Below the 4 line drawings are three signatures: Henry
Ford. R.A. Boyer, and Edwin C. McRae (attorney). Address:
Dearborn, Michigan.
1875. Beckel, A.C.; Sharp, A.G. 1940. Continual observation
of changes in weight at oven temperatures: An apparatus for
use in the study of drying rates and in the oxidation of oils.
Industrial and Engineering Chemistry, Analytical Edition
12(1):45-47. Jan. 15. [1 ref]
• Summary: “The apparatus described in this paper was
developed for the quantitative study of problems involving a
gain or loss in weight. Problems of the ﬁrst type are chieﬂy
associated with the oil obtained from the soybean because it
is used in the drying oil industry where the capacity to absorb
oxygen is an index of its usefulness for that purpose, and the
decrease this capacity is an indication of the deterioration of
the oil.”
Problems of the second type–concerning a loss in
weight–appear in the study of drying rates.

Illustrations show two views of the apparatus. Three
graphs show: (1) Drying rate curves. (2). Oxidation of
soybean oil. (3) Oxidation of lubricating oil. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
1876. Newsweek. 1940. Soybean ‘egg whites’. 15:30. Jan.
22.
• Summary: Housewives, after using the whites of eggs in a
recipe, often wonder what to do with the yolks. Sometimes
they end up in the garbage pail. “This domestic dilemma,
however, may be solved by the versatile soybean, which
has already been used to make everything from printing ink
to plastic automobile steering wheels. Mrs. Doris Ulrich
Grundy, a graduate student in home economics at the
University of California, and her instructor, Dr. Betty M.
Watts, last week announced discovery of a new, as-yet-unnamed soybean extract that will serve as a synthetic egg
white and eventually may be sold by grocers.
“The material can be used as a substitute for egg whites
in standard recipes for hard meringues, candies, frozen
desserts, and other palatable dishes. It is a pale yellow
powder which turns white when mixed with ﬁve parts of
water; it will foam to fourteen times its volume, and it is
tasteless in cooking concentrations.
“But the egg-white substitute wasn’t tasteless in
1937, when the women researchers ﬁrst developed it. At
that time they were trying to make mayonnaise from a
soybean derivative and found the substance would whip.
But it had a bitter, disagreeable taste. So they ground more
soybeans, extracted all fats from the ﬂour by mixing it with
petroleum ether and ﬁltering the potion, and added dashes of
hydrochloric acid which eliminated the material that made
the original mixture bitter. This left an ideal ‘synthetic egg
white.’
“The same process had an industrial aftermath. Dr. Watts
and Mrs. Grundy found that the eliminated bitter substance
was glycinin which, like other soybean extracts, can be used
in plastics and is particularly valuable in the manufacture of
glue.”
1877. Jaccard, R.B. 1940. History and development of
soybeans. Cargill Crop Bulletin 15(1):32-35. Jan. 24.
• Summary: Contents: Introduction. American introduction
(in 1804). Distribution. Climatic adaptations. Utilization (a
chart shows all known uses of the soybean plant, the meal,
oil, green bean, and dried bean). 1939 soybean production.
Table of soybean acreage for all purposes (by state, 1928-37,
1938, 1939; grown alone, interplanted, equivalent solid).
Table of soybeans grown for beans (by state, 1928-37, 1938,
1939; acreage harvested, yield per acre, production).
“In the Civil War, with England in control of the seas,
coffee was limited by the blockade and Union soldiers were
fed a coffee substitute made from soybeans smuggled in.
This tasted like coffee but did not stimulate or keep soldiers
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awake.”
“Utilization.–Perhaps some of the rapid increases in
popularity of the soybean is due to recent discoveries of
industrial uses and as a source of food. Oil products are
increasingly in demand for industrial uses. Meal is rapidly
becoming popular in feeding operations and extract are used
in human consumption in many forms.” A diagram (p. 33) by
R.B. Jaccard shows soybean utilization.
Note: This is the earliest document seen (July 2016)
that mentions Cargill in connection with soybeans. Cargill
ﬁrst began crushing soybeans in 1943. Address: Field
Representative, Cargill Crop Bulletin.
1878. Daily World (Atlanta, Georgia). 1940. Dr. George
W. Carver’s soy bean oil aids South Bend [Indiana] varnish
industry. Jan. 27. [1 ref]
• Summary: “South Bend, Indiana–(SNS)–Dr. George
Washington Carver famed scientist, of Tuskegee Institute, is
at present contributing in a large measure to the economic
stability of one of South Bend’s largest industries–the Obrien
[sic, O’Brien] Varnish Company, located at 101 Johnson
Street.
“Due to the European situation [just before World War
II], the O’Brien company has been unable to secure Tung
Oil, a paint and varnish producing product, from abroad. The
company has, therefore, reverted to the use of Dr. Carver’s
famed Soy Bean Oil, which is known to serve the same
purpose as the European Tung Oil.
“The chemical department of the O’Brien Varnish
Company released a statement to ‘The South Bend Citizen’
stating that Soy Bean oil and Linseed oil were the principal
products now being used to make the company’s output.
It made known also that the oil of the peanut, which is Dr.
Carver’s discovery, has proved impractical for the making of
paints and varnishes because of its non-drying effect.”
Note: The O’Brien Varnish Co. had been selling house
and barn paints containing 45% soya bean oil since Sept.
1936.
1879. Galber, Harry. Assignor to I.F. Laucks, Inc. (Seattle,
Washington). 1940. Apparatus for grooving rubber applicator
rolls. U.S. Patent 2,188,456. Jan. 30. 5 p. Application ﬁled
17 Feb. 1938. 6 drawings.
• Summary: “The present invention relates to improvements
in grooved rubber-surfaced applicator rolls for applying
viscous adhesives and the like to sheet materials and to an
improved method of and apparatus for making the same. The
end in view is to provide a better method of and apparatus
for grooving the roll surfaces with a much needed, but
hitherto unattained degree of precision as to the form of the
grooves and also to enable both members of a pair of rolls to
be made exactly alike. Another object is to reduce the cost
of both the initial grooving and the regrooving of worn rolls
without any sacriﬁce of precision.

“In a number of industries it is necessary to spread
viscous materials over the surface of sheets with a fair degree
of uniformity. The spreading of the glues commonly used in
the manufacture of plywood is typical of this problem,...”
Note: Soy is mentioned only once in this patent, as
“soybean glues.” Address: Seattle, Washington.
1880. Brother, George H. 1940. Casein plastics. Industrial
and Engineering Chemistry 32(1):31-33. Jan. [25 ref]
• Summary: Casein plastic is the result of a reaction between
casein and formaldehyde. Commercial possibilities of the
hornlike product of this reaction were ﬁrst appreciated
about 1897 by Adolf Spitteler (21, 25), a German chemist.
Throughout this period the industry was entirely controlled
by the German-French ﬁrm, Internationale GalalithGesellschaft Hoff & Compagnie, located at Harburg,
Germany, and the product was called “Galalith,” meaning
milkstone. This ﬁrm is still in business and is probably the
largest casein plastics manufacturer in the world.
The ﬁrst American casein plastic material was
Aladdinite, followed by Karolith, Kyloid, Inda, and ﬁnally
by American Erinoid. These were not established on a
proﬁtable economic basis in this country. Accordingly,
Karolith, the Erinoid Company of America, and Pan-Plastics
merged in 1931 to form the American Plastics Corporation.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
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1881. Carrick, L.L.; Jigger, A.A. 1940. Some studies in the
drying of raw soybean oil ﬁlms. II. American Paint Journal
24(13):43-46. Jan. 1. *
1882. Cruse, Wm. T. 1940. Ford and plastics. Modern
Plastics 17(5):23-29. Jan.
• Summary: “Inscribed prominently on the walls of the Ford
rotunda at Dearborn is the following quotation: ‘There is
nothing permanent about this organization except change.’
It is this spirit, indeed which has both cradled and nurtured
Mr. Ford’s progress in the art of synthetic plastics... The
agricultural reverberations of Ford’s extensive use of
soybeans as a basis for certain plastic ingredients, has a
sociological aspect to be taken into account by agronomic
prognosticators. The plastics operations at the Ford plant
devolve into two broad types of molding–conventional
or compression, and injection. The molding material
for compression molding is largely manufactured in the
plant at Dearborn. It is widely known as Soybean Plastic
and rightfully so, for the product of soybean reﬁnement
contributes the essentials of this molding powder.”
Contains 17 photos related to Ford plastic machinery,
parts, and cars. Each photo is described, and many photos are
spectacular. Address: Celluloid Corp.
1883. Kunststoffe. 1940. Sowjet-Union: Erzeugung von
Kaseinwolle [Soviet Union: Manufacture of casein wool].
30(1):48. Jan. [1 ref. Ger]
1884. Macheboeuf, Michel; Reiss, Charlotte. 1940.
Documentation sur les graines de soja et leur utilisation
pour l’alimentation de l’homme et des animaux, suivie de
quelques considerations sur l’importance industrielle du soja
[Documentation on soybeans and their utilization as a food
for humans and animals, according to some considerations
of the industrial importance of soya]. Paris: Ministère de
l’Education Nationale, Centre National de la Recherche
Scientiﬁque, Section de la Recherche Appliquée. 48 p.
Unpublished typescript. Jan. 30 cm. [200+ ref. Fre]
• Summary: Contents: Introduction. Chemical composition
of soybean seeds: Proteins, nutritional value of the proteins,
lipids, phosphatides, sugars, sterols, enzymes, minerals,
vitamins. Soy ﬂour. Soybean cake. The role of soya as a
food. Some physiological effects of soya. Feed for cattle.
Feed for pigs. Feed for sheep. Feed for birds. Experiments on
animal feeding. General considerations on the feeding value
of soya for animals. The soybean as human food. Various
culinary preparations based on soya: Soy sauce, fermented
soy beverages, soy sprouts, tofu, soymilk, soy bread or soy
and wheat bread, soy oils and hydrogenated soy oil products,
soy coffee, summary. Brief survey of industrial utilization of
soybeans: Oil for preserving ﬁsh, cake for fertilizer, oil for
foundry use, lubricants, plastics incl. sojalithe, other uses of
soy proteins, glue, paint emulsions, artiﬁcial textiles, paints

and varnishes, interior enamel, soaps, petroleum substitutes,
explosives. Note: The extensive bibliography is full of errors.
Address: 13, Quai d’Orsay, Paris (7eme), France. Phone:
Invalides: 45-95 & 45-96.
1885. Rawling, Francis G. Assignor to West Virginia Pulp &
Paper Company (New York, NY; a corporation of Delaware).
1940. Treatment of soy bean meal by fermentation. U.S.
Patent 2,190,644. Feb. 20. 3 p. Application ﬁled 16 June
1937. 1 drawing.
• Summary: The purpose is to make a protein from defatted
soy bean meal; the sugars are fermented by yeasts to create
alcohol (which is removed by distillation) and carbon
dioxide. The protein may be used “for preparing an adhesive
suitable for the manufacture of coated paper.” Address:
Piedmont, West Virginia.
1886. Ozouf, René. 1940. Le soja [The soybean]. Journal
des Instituteurs et des Institutrices (France) 86(12):47.
March 2. [2 ref. Fre]*
• Summary: This article appears in the section of this
issue titled “Partie Scolaire,” in the subsection titled
“Pour les Grandes et les Adultes.” Contents: Introduction.
Its cultivation (one of the oldest cultivated plants in the
world, widely cultivated for ages in East Asia (especially
Manchuria)), it is an annual, which prefers temperate
climates, there are more than 1,200 varieties, cultivated in
the Corn Belt of the USA, and in Korea, Japan, Java, the
USSR, Romania, Hungary, Bulgaria, Yugoslavia, and France
(but yields here are low).
Its utilization: The bacteria in the nodules on its roots
are a source of nitrogen fertilizer. It can be used as a green
forage crop, like lucern / alfalfa. If this is dried, it can be
made into hay or silage. Pigs can be raised on soybean
pasture in the open air. It is much appreciated as a green
manure. Because the seeds are rich in nitrogen, protein and
oil, it is utilized in the form of beans or of oilseed presscake
for the feeding of all farm animals. It also has many uses as
an industrial product. Above al, it is used as a source of oil
and cake / meal.
The modern soybean utilization industry is most highly
developed in Manchuria, where the principal centers are (in
order of importance) Dairen, Harbin, Antung and Yingkou
(W.-G. Ying-k’ou; formerly Newchwang or Niuchwang);
in China, above all in Nanking and Shanghai; in Korea at
Konan (in today’s North Korea) and in the ports of Seishin
(Ch’ongjin, Chongjin, in today’s North Korea), and Rashin;
in Japan at Kobe-Osaka and Tokyo-Yokohama; in Siberia, in
the Russian Far East at Khabarovsk and Vladivostok.
In Europe, Germany is in ﬁrst place in the various soy
industries, and especially of oil, lecithin, and cakes. Hamburg
and its surroundings are the leading center, followed by
Bremen, Stettin [part of Germany in 1940; Szczecin, in
Poland as of July 2014], Berlin, etc. In the years immediately
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preceding the war of 1939, the Reich imported 40-50% of
the soybeans produced in Manchuria. Hull is the principal
soybean crushing center in England. Throughout Scandinavia
the soybean is transformed into cake and margarine, as
well as in the Netherlands and in Belgium. In France, two
factories that make oil and lecithin are in operation near
Arras and Lille.
In the United States soybean processing industries are
developed everywhere, particularly in Chicago [Illinois] and
Milwaukee [Wisconsin] and in the towns of Illinois and New
York. Ford automobile factories use soybeans to make plastic
accessories.
Soybean trade and commerce.
1887. Abend, Hallett. 1940. Reich continuing to aid
Chungking: Desire to undermine Britain in East causes break
in secret parleys with Japan. Ambitions are parallel: German
goods reaching China under other trade marks through allied
colonies. New York Times. March 5. p. 8.
• Summary: Germany is assisting Generalissimo Chiang
Kai-shek in a desire to undermine British inﬂuence in this
part of Asia. Japan is struggling to overthrow General
Chiang, and also wants to succeed to the British position in
China.
Bulgarian ﬁrms are helping Germany to circumvent the
Allied blockade of German exports.
Germany is developing a new type of diesel engine for
motor trucks. “This new invention uses 88 per cent soyabean oil and only 12 per cent gasoline. Such engines were
recently installed on more than 700 trucks operating in
Yunnan and Szechwan.”
1888. Kajita, Toshiji; Inoue, Ryohei. Assignors to Showa
Sangyo K.K., Yokohama, Japan. 1940. Process for
manufacturing artiﬁcial ﬁber from protein contained in soya
bean. U.S. Patent 2,192,194. March 5. 2 p. Application ﬁled
8 Sept. 1937.
• Summary: “The invention relates to a process of
manufacturing artiﬁcial ﬁber from protein contained in
soya bean and consists in extracting the protein, with dilute
alkaline solution, from the residue of the soya bean after
the oil content has been extracted. The protein is then
precipitated by adding acids or metallic salts thereof to said
solution. The precipitate is washed with water, allowing
a suitable amount of water to remain with the precipitate.
Lecithin is added thereto and then the mixture is dissolved
in alkaline solution. The resulting solution is then allowed
to mature after which the solution thus obtained is spun into
an acid bath which may contain suitable organic coagulation
agents. The object of this invention is to obtain a ﬁber of
remarkably increased tensile strength and to employ the
lecithin as stabilizer.”
“What we claim is:
“1. The process of manufacturing artiﬁcial ﬁber from

protein contained in the soya bean, consisting in extracting
the protein with dilute alkaline solution from the residue of
the soya bean from which the oil content has been extracted,
precipitating the protein by adding a substance selected from
the group consisting of acids and the metal salts thereof to
said solution, washing said precipitate with water, adding
lecithin while the precipitate is wet, dissolving the said
mixture in an alkaline solution, permitting the resulting
solution to mature, spinning the solution thus obtained into
an acid bath.”
Note 1. This process is very similar to that patented later
by Robert Boyer, William Atkinson, and Charles Robinette,
and assigned to the Ford Motor Company. The Boyer patent
(U.S. Patent 2,377,854) was applied for on 7 June 1941, and
issued on 12 June 1945.
Note 2. Soy is mentioned 16 times in this patent in the
forms “soya bean,” “residue of the soya bean from which the
oil content has been extracted” and “protein contained in the
soya bean.”
Note 3. The inventors applied for a Japanese patent on
29 July 1937. Address: Tokyo, Japan.
1889. Kress, Otto; Johnson, Charles E. Assignors to The
Institute of Paper Chemistry (Appleton, Wisconsin). 1940.
Proteinized hosiery. U.S. Patent 2,192,919. March 12. 4 p.
Application ﬁled 23 Dec. 1937.
• Summary: Uses soybean protein and wax. Includes silk
stockings. Address: Appleton, Wisconsin.
1890. Daily Digest (USDA). 1940. Fiber from soya bean.
76(53):2. March 15. [1 ref]
• Summary: “Out of the protein in soya beans two Japanese
chemists have developed a strong synthetic ﬁber of high
tensile strength which can resemble wool or natural silk,
depending on production methods, says a copyright Science
Service report. The process is described in a new patent
granted by the U.S. Patent Ofﬁce to Toshiji Kajita and
Ryohei Inoue of Tokyo. Scientists of the Department of
Agriculture express little surprise that a wool-like ﬁber
can be created from soya beans, for it has been done
experimentally, also, in the United States. The claims of a
silk-like ﬁber are novel. While samples of the new Japanese
ﬁber are not available, it is believed that this claim relates
to the appearance of one form of the ﬁber which might be
straight, without the kink of wool, and which might possess
a sheen resembling that of silk. Chemists, too, are interested
in the new patent because it describes the use of lecithin to
stabilize the protein solution. American investigators have
found that with soya bean protein solutions a critical stage is
reached where pectin is present. If the pectin in the solution
makes it gel prematurely the whole batch must be thrown
out. If the Japanese can prevent this gelation with lecithin
they have made a real advance in the synthetic ﬁber art.”
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1891. Potter, R.D. 1940. A synthetic ﬁber from soya beans.
Science (Supplement) 91(2359):13. March 15. [1 ref]
• Summary: The process is described in a new patent, No.
2,192,194, granted by the U.S. Patent Ofﬁce, to Toshiji
Kajita and Ryohei Inoue, of Tokyo. The claims of a silk ﬁber
are novel.
1892. Fort Dodge Messenger and Chronicle (Iowa). 1940.
Plymouth Processing company’s new soy bean plant begins
operations. March 16. p. 4.
• Summary: The Plymouth Processing company has resumed
full operation in the mill buildings on Central avenue
formerly occupied by the Quaker Oats company, according
to Louis E. Armstrong and C.J. Simmons. Plymouth has been
closed since 10 Oct. 1939 when a ﬁre destroyed its $225,000
soy bean processing plant on the eastern outskirts of Fort
Dodge. A few days after the ﬁre, the company resumed its
heavy purchases of soy beans from farmers in this area.
New equipment (including mechanical screw presses)
costing $150,000 has been installed. The plant is now
producing each day 50 tons of soybean meal and 2,000
gallons of oil. The company also makes, using its soybean
meal as a base, “its own vitamin tank feed for swine, another
fed for cattle, and a third for poultry–all marketed under the
trade name of Plymouth quality livestock feeds.
The soybean oil is sold nationwide to makers of soap,
vegetable shortening, and edible oils, such as salad oils.
In rebuilding its plant, the company has been able
to take advantage of many improvements in processing
machinery. A description of the current screw-press process
is given. At the end: The caked meal is cooled, then reduced
to a coarse ﬂour by a hammer mill. In this form it is sacked
in 100-lb quantities for shipment or mixed with other feed
ingredients. A large photo shows the Quaker Oats plant in
Fort Dodge.
1893. Kajita, Toshiji; Inoue, Ryohei; Yamanouchi, Akira.
Assignors to Showa Sangyo Kabushiki Kaisha (Tsurumiku, Yokohama, Japan). 1940. Process for producing proteic
coating or ﬁlm upon ﬁber, textile, or the like. U.S. Patent
2,193,818. March 19. 1 p. Application ﬁled 8 Sept. 1937.
• Summary: “The invention consists in the extraction of
protein from soya bean with a dilute alkaline solution and
precipitating said protein by adding suitable acids or metallic
salts to the said solution.” Uses soybean protein and tartaric
acid.
Note: Soy is mentioned 3 times in this patent in the
forms “soya bean” and “the residue of soya bean after
extraction of oil,” Address: Tokyo, Japan.
1894. Science News Letter. 1940. Japanese make synthetic
ﬁber from soya bean. Yarns ﬁnished to resemble either silk or
wool; Lecithin used to prevent premature hardening. 37:191.
March 23.

• Summary: Article by R.D. Potter in Science (supp.) March
15. p. 13.
1895. Apesech, Lowell. 1940. The manufacture of synthetic
wool from oil-free soy-bean ﬂakes. Herald (Edison Inst.,
Dearborn, Michigan) 7(5):16-17. March 29.
• Summary: “In 1936 the United States imported
247,000,000 pounds of wool, approximately 50 per cent of
the total United States production of wool; and of this the
Ford Motor Company consumed 3,000,000 pounds, the wool
being used in the upholstery of the Ford cars.
“In 1928 the average price per pound of scoured 56’s
wool was $1.04; in 1932 it was 40 cents; in 1936 it was
80 cents; and in 1938 it was 76 cents. Due to the large
ﬂuctuation of the price level, the high prices, and the great
importation of wool, a new kind of ﬁber that compares in
properties with wool is being developed. This new wool ﬁber
is essentially a soy-bean ﬁber.
“The principal steps in making this soy-bean wool
consist of the preparation of the protein from the soy beans,
the spinning of the protein into ﬁber, and the aftertreatment
of the ﬁber.
“My afternoon work consists of assisting in the process
of creating soy-bean protein ﬁber. This process is quite
extensive and complicated.” Two photos show the author
with soy-bean ﬁber as it is being prepared.
Note: This is the earliest English-language document
seen (Nov. 2017) that uses the term “soy-bean ﬁber” to refer
to spun soy protein ﬁber used like a textile ﬁber.
1896. Chicago Daily Tribune. 1940. New everyday uses
developed from soy bean: Its protein is valuable in many
ﬁelds. March 29. p. 31.
• Summary: “Soybeans... held the center of attention
yesterday at the sixth annual chemurgic conference of
agriculture, industry, and science in the Stevens hotel” in
Chicago.” Lyman Peck, of the Soybean Nutritional Research
Council, said that industrial research is developing many new
uses for soybean oil and meal. New uses for the protein in
soybean meal include plastics, glue and sizing for washable
wallpaper, and water paint. There is a rapid increase in the
use of “soybean ﬂour and other byproducts [such as lecithin]
in the human edible ﬁeld.”
Some soybean meal is being used for fertilizer in
growing shade tobacco, and research shows it may be used in
fertilizers for golf greens and lawns. Peck said that about 9095% of the soybean oil meal made in the USA is used in the
rations for live stock, poultry, and small animals.
“G.G. McIlroy, president of the American Soybean
association, advocated an increase in duties on fats and
oils competing with those domestically produced to a point
where importation would be deﬁnitely curtailed.”
The U.S. imports an average of 2,298 million pounds of
foreign produced fats and oils every year. If we give these
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a value of 4 cents/pound, the U.S. has imported $251,940
worth of “tropical fats and oils” each day for the past 6
years. “Power alcohol,” made from corn, could be raised on
currently idle acres in the middle west, then used to operate
farm machinery.
1897. Food Industries. 1940. Egg white from soy beans.
12(3):81. March.
• Summary: “From the soy bean, the mother of automobile
steering wheels, horn buttons, and other plastic gadgets,
there now comes a substitute for the white of eggs.” On
Jan. 8 a paper on this subject was presented to the American
Chemical Society by Betty M. Watts and Ulrich, both
scientists from the University of California [Berkeley].
1898. O’Brien, W.J. 1940. Certain successful commercial
applications of isolated products. National Farm Chemurgic
Council, Chemurgic Paper [No. 18]. 6 p.
• Summary: “Protein is one of the most abundant materials
in the vegetable and animal kingdom. Its importance in the
daily lives of man and animal, of course, is fully appreciated.
Naturally, the National Farm Chemurgic Council has been
very much interested in the work which we inaugurated in
the production of a pure protein from soybeans. This work is
particularly interesting because of the great and rapid growth
of the soybean industry and because the soybean is one of
the best sources for protein.
“Certain members of the National Farm Chemurgic
Council have contacted me occasionally relative to the
progress that our company is making towards the production
and commercial use of isolated soybean protein. I promised
these members that I would be glad to make a statement
from time to time touching on the general situation and the
progress that our company is making in this ﬁeld.
“In May, 1936 I had the honor of presenting to the
National Farm Chemurgic Council a paper entitled ‘Soybean
Proteins’. In that paper I outlined in a general way the
objectives, namely to produce isolated protein at a cost that
would enable us to sell it in competition with similar existing
products and to work out successful commercial uses for the
isolated protein. In this discussion, for the sake of simplicity,
isolated soya protein will be referred to as alpha protein.
“The ﬁrst objective I believe has been fairly well
accomplished. We have erected the ﬁrst unit of our plant
which was designed to produce ﬁve tons of alpha protein
per day. We have exceeded the expectations and are capable
of producing nearly seven and a half tons. We have also
succeeded as a result of a great deal of research and study in
learning much about the control of the operations so that we
are now able to produce at will uniform products. A typical
analysis of alpha protein is as follows:
96.0% protein
0.5% Ash (Maximum)
0.5% Crude Fibre (Maximum)

2.0% Carbohydrates (Maximum)
“As a result of our studies we are able to so adjust
our operations as to make special proteins for particular
uses. This has been made possible by the very nature of
alpha protein. Protein is an amphoteric substance capable
of reacting both with acids and bases. Depending upon
the particular processing, alpha protein can exhibit a wide
range of viscosity when put into solution with proper cutting
agents. For example, solutions showing great range of
viscosities with varying solid content can be obtained. As a
result of special processing, so-called thixotropic solutions
can be made. As will be shown later, this property has proven
very valuable in such commercial applications as paints and
protein compositions.
“Because of the large size of the alpha protein molecule,
some striking contrasts occur between alpha protein and
other proteins, such as for example milk casein, in their
behavior in solution and in the behavior of the resulting
ﬁlms. (Dr. P.L. Julian, as a result of experimental studies,
estimates the average size of the protein micelle to be twice
the average size of the milk casein micelle). For example,
it can generally be said that alpha protein is less sensitive
to reaction of various kinds than is milk casein. This high
molecular size makes its ﬁlms more waterproof and makes
its surface tougher and more resistant to abrasion or wear.
Moreover, this molecular size can be regulated over a
wide range, thus making it possible to prepare solutions
of alpha protein which will withstand large percentages of
formaldehyde without gelation. On the other hand, casein,
for example, readily gels in solution with formaldehyde.
This property has a valuable bearing on the development of
ﬁlms particularly in the insulating board coating industry.
This property of alpha protein carries right through even in
its behavior to bacteria, etc., alpha protein requiring far less
preservatives than casein.
“Certain types of alpha protein exhibit at the same time
both molecular and structural viscosity in solution, a certain
small percentage of the alpha protein present behaving in
a similar manner to gelatin. Contrary to expectations, this
type of solution can be very permanent, the relatively small
proportion of gel present possibly acting as a protective
colloid. This type of solution would account for the
thixotropic properties obtained in water paints made from
alpha protein. In contrast, milk casein shows little, if any,
thixotropic properties. For example, a paint made with
alpha protein because of its thixotropic property will retain
the pigment in permanent suspension much better than in
the case of milk casein. This has been a great advantage in
several types of coating operations where smooth and even
coating is desired, free from the presence of undistributed
pigment. It would also account for the property alpha
protein imparts to coatings in sealing the surface, preventing
penetration and ﬂashing.
“Another property that has an important bearing on the
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commercial application of alpha protein is the discovery
that ﬁlms and coatings made from alpha protein are more
moisture proof. This observation is based on identical
formula compositions.
“A valuable characteristic of alpha protein is the
fact that alpha protein can be prepared, at a given protein
concentration, in all viscosities from those that can hardly be
stirred with heavy duty stirrers down to those that are almost
as thin as pure water. This offers a very attractive vehicle
to the industrial user in that he can obtain at a given protein
concentration a wide variety of viscosities.
“All of the above facts were discovered in the course of
realizing the second objective, the commercial utilization of
alpha protein.
“During the past four or ﬁve years, a large amount of
work was done towards ﬁnding commercial outlets for alpha
protein. This work was done either in our own laboratories
or in cooperation with other laboratories. As a result of this
work, entirely new applications were discovered. Certain
entirely new uses were developed, broadening the demand
for this type of material. To me this is very interesting
because one of the major problems of Chemurgic Chemistry
is to develop new products and ﬁnd a place for them in the
industry without disturbing materials already in use. This is
sound economic reasoning.
“Finding outlets for Alpha Protein we naturally studied
the following industries: Paper, Paint, Coatings of various
kinds, Rubber, Linoleum, Textile, Leather.
“Uses in the Paper Industry: This problem was early
assigned to The Institute of Paper Chemistry and under the
able charge of Dr. Ben Rowland with the cooperation of the
Soya Products Division a new sizing process was developed.
The success of this contribution to the paper industry can be
proven by the fact that over ﬁfty of the leading paper mills
in this country have now adopted this process. The very able
paper of Dr. Ben Rowland and Mr. Walter M. Bain presented
at the annual meeting of the Technical Association of the
Pulp and Paper Industry, February 19-22, 1940, describes
this process in detail. Among other applications for Alpha
Protein in the paper industry in which Alpha Protein is used,
the following might be mentioned:
“In Coating: Alpha Protein is used as an adhesive to
bind the clay to the sheet, to increase printability in the use
of paper.
“In Surface Sizing: Alpha Protein is used to increase
grease, water and scuff resistance and to increase the sizing
properties of the paper.
“In Conjunction with Wax Size Emulsions: Alpha
protein is used in the beaters or applied on the calender
stacks for special papers. Various grades of specialty and
decorative coated papers are also made with Alpha Protein as
the adhesive.
“In Wallpaper Coatings: Alpha Protein is ﬁnding an
increasingly wide use. Its low viscosity, ease of solubility,

excellent pigment suspending power and hardening
properties when treated with insolubilizing agents make it
especially valuable for this use.
“Paint Industry: Water Paints made from Alpha
Protein. The growth of the water paint business has been
phenomenal. This growth can be attributed to a number of
factors: the cost of paste or dry casein paint is lower than oil
paint, the application is simpler and certain decorative effects
are more easily obtained.
“Water paints made from Alpha Protein as a binder
have certain superior characteristics not found in the usual
type of water paints. For example Alpha Protein does not
have the usual stringy, sticky characteristics which are
peculiar to casein. This is an advantage in the paint from
the standpoint of brushability. Alpha Protein gives an
unusually good washable ﬁlm. The Thixotropic property of
Alpha Protein has a very important bearing in the successful
manufacture of water paints in which a smooth paint ﬁlm
with non-penetrating and non-ﬂashing properties is desired.
The amount of preservative required in a water paint where
Alpha Protein is used is considerably less than is normally
used in regular casein paste paints, thereby effecting some
saving in cost. It might be well to mention that as a result of
cooperative work on the part of our Chemical and Pigment
Division a new type of pigment has been developed, which
as a result of its compatibility with Alpha Protein and its high
covering has enabled formulators using Alpha Protein to
make a superior type of paint, at a considerable saving over
former practice” (Continued). Address: Vice President, The
Glidden Co., Cleveland, Ohio.
1899. O’Brien, W.J. 1940. Certain successful commercial
applications of isolated products (Continued–Document part
II). National Farm Chemurgic Council, Chemurgic Paper
[No. 18]. 6 p.
• Summary: (Continued): “Insulation, Board Coating: The
coating of wall board is relatively a new development and is
a natural growth of the tendency for the producer to furnish
to the consumer as highly ﬁnished articles as possible. The
growth of the wall board industry has been remarkable. This
has been due largely to the foresight and progressiveness
of the wall board manufacturers and to their research and
development departments. Good lumber is fast becoming
scarcer and dearer. Wall board can be made from almost
any type of cellulose bearing material. It is economical and
durable and can replace lumber to an advantage in many
places. The manufacturer has gone a step forward and has
improved his product by the application of a sealing coat of
paint. This application not only improves the board against
moisture, thereby preventing warping, etc., but beautiﬁes
it as well. The very interesting property Alpha Protein has
with formaldehyde has been utilized with great advantage in
the board coating industry. Hitherto it has not been feasible
to take a coating mixture containing pigments, protein,
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solutions, etc. and made a one coat washable job using
formaldehyde at the same time. The relatively slow activity
between Alpha Protein and formaldehyde in high protein
concentration as compared with other types of protein has
permitted the incorporation of formaldehyde into the actual
coating solution. The old operation, therefore, of coating and
water-prooﬁng can be accomplished at the same time and in
the same machine. Certain economics are thereby effected
by the use of Alpha Protein in the insulated board coating
industry. The Glidden Company is greatly indebted to the
laboratories of the various insulating board companies in
cooperating with us in the pioneering work done in this ﬁeld.
“The majority of the companies manufacturing
insulating board use Alpha Protein because it produces an
inexpensive, durable, washable ﬁnish which can be repainted
with oil paints without difﬁculty and without ﬂashing.
“Rubber Industry: The use of Alpha Protein in the
rubber ﬁeld has now grown into carload proportions. It has
long been known that protein is valuable as a protective
colloid in the manufacture of rubber products. Alpha Protein
because of its great resistance to bacteria and mold is the
preferred protein for this purpose.
“Linoleum Industry: In the linoleum industry certain
progress has been made. Alpha Protein is being used as an
emulsifying agent for oils and also as a backing primer over
asphalt coated felt. Because of its sealing properties it is
ideally suited for an emulsion primer sealer over asphalt felt
before processing oils are applied to ﬁnished linoleum.
“Textile Industry: As a result of certain work done by the
Institute of Paper Chemistry, a process was developed for the
sizing of silk hosiery in which Alpha Protein is employed to
produce a product less susceptible to runs. A longer wearing
and easier washing product is obtained. An interesting
new development has been made for Alpha Protein in the
textile ﬁeld as a result of the production of an extremely low
viscosity protein of rather high protein concentration. This
combination of properties permits textile manufacturers to
secure a thin protective ﬁlm of protein without any actual
displacement of the threads. This ﬁlm is readily washed off,
resulting in no physical disarrangement of the ﬁbers.
“While on the subject of textiles, it should not be out
of place to mention the progress the Glidden Company is
making towards production of alpha protein ﬁber. A great
deal of work has been done both at the Institute of Paper
Chemistry and at the Soya Division of the Glidden Company
on this interesting problem. Considerable progress has been
made. We have been able to make a product equal to Lanital.
However, in our opinion this is not satisfactory. Lanital is
still very deﬁcient in tensile strength and is too brittle. All
early attempts to make a ﬁber from soya protein have yielded
a material that was brittle and lacking in tensile strength.
The large amount of work that we have done in this ﬁeld
has enabled us to draw certain broad general conclusions:
we know that at least 75% of the success in making a ﬁber

will depend on the actual processing of the protein. This has
been proved by the fact that by effecting certain changes in
our processing operation in making alpha protein we can
secure from such material either a brittle ﬁber or a ﬁber that
is highly elastic, employing identically the same treatment
in the spinning bath for both types of material. According
to Dr. E. Heuser’s tests, conducted at the Institute of Paper
Chemistry, the following results were obtained:
(a) Lanital
8 samples broke at 2.44 gm average
Per cent elongation: 3.44% average
(b) Viscose Yarn
5 samples broke at 6.90 gm average
Per cent elongation: 17.8% average
“Average commercial viscose yarn of this type should
test 7 grams and 22 per cent.
“(c) Alpha Protein Fiber”
4 samples broke at 6.0 gm average
Per cent elongation: 67.5% average
“We are still lacking in our knowledge of certain
fundamentals which must be solved before soya ﬁber is a
commercial success.
“Leather Industry: We have been successful in
marketing a certain amount of alpha coating for the leather
industry over a period of years. The continued interest of
these users over this period of time is very encouraging to
us. One reason for the successful application of alpha coating
in the leather industry is the behavior of alpha coating in
formaldehyde. This property has already been discussed in
other applications.
“In concluding these remarks, I might say that we feel
we have not exhausted by any means the possibilities of
further developments of alpha protein. The raw material
itself can be produced with rather wide modiﬁcations, all
showing somewhat different characteristics. The molecule
because of its peculiar chemical composition yields itself
readily to many chemical reactions.
“The policy of our company has been to cooperate
fully with any industry that might be interested in adapting
this product to their own particular requirements. We have
a sufﬁcient background of experience now to look forward
with conﬁdence to the economic success of this interesting
raw material.” Address: Vice President, The Glidden Co.,
Cleveland, Ohio.
1900. Peck, Lyman. 1940. The widening market for soybean
oil meal. National Farm Chemurgic Council, Chemurgic
Paper [No. 19]. 4 p.
• Summary: Presented at the “Sixth Annual Farm Chemurgic
Conference, Chicago, Illinois, March 27-29, 1940.”
“Surely during the last century no other agricultural
crop has developed so rapidly, none has received so much
publicity in so short a time as this oriental immigrant, the
soybean.
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“Possibly the chemurgic Movement has had
considerable inﬂuence upon this publicity. It may be that this
crop has been over-publicized both for the farmer’s good and
the good of the industry processing it. Unguided enthusiasm
which disregards known facts of science has always proved a
boomerang.
“The ﬁrst agricultural problem involved a certain
apple-picking episode wherein Eve was ill-advised.
Apparently times have not changed. The soybean industry
is still suffering from ill-advised enthusiastic statements
made years ago regarding the feeding value of whole or
ground raw soybeans. This same misguided enthusiasm
has caused some to jump into the processing ﬁeld without
a careful investigation of the responsibilities both chemical
and mechanical which are incumbent upon the processor’s
operations. There is no royal road to success via the soybean
route over any other one agricultural product. Soybeans like
any other crop have to be grown, processed, and marketed.
The more intelligently all these are planned and carried out,
the more proﬁt to everyone concerned.
“Roughly speaking, the soybean crop affords two
marketable products–soybean oil meal and soybean oil. What
the future holds for the processing industry depends upon the
intelligence with which these products are produced and put
into consumption.
“Merely buying beans and processing them is not
enough. Accurate control, both chemical and mechanical,
is necessary at every step in processing in order to assure
consumers that the oil and the meal they purchase are
suitable for their purposes. If this industry prospers, it is
necessary that the feeder receives uniform meal of the
highest nutritive value. The day has already passed when all
soybean oil meals are considered to be of equal value.
“Much has been written and said about the merits of the
different methods of processing. The facts are: the amount
of heat used and the length of time it is applied have more
inﬂuence upon the nutritive value of the meal than the
particular method used in processing.
“The annual production of soybean oil meal in the
United States has increased from 21,000 tons in 1926 to
over 1,000,000 tons last year. Indications are that this season
will show a decided gain. My purpose during the next few
minutes will be to review the reasons for this extraordinary
development.
“Any new agricultural crop under present farming
conditions should:
“1. Afford the farmer a better rotation, increasing the
yield of the crop that follows. Tests prove that soybeans do
this, and in addition are an excellent fertilizer when plowed
under.
“2. Fit into the deﬁciencies of other crops. In case of
a failure or partial failure of other forage crops, soybeans
furnish an excellent hay crop when cut at the proper time.
“3. Present opportunities for a cash crop. Farming is,

after all, a business requiring cash crops as well as those
that may be converted into meat, milk, and eggs, and sold as
such.
“4. Fit into a farm chemurgic program. Because
soybeans have met these conditions so satisfactorily,
growers have greatly increased the acreage devoted to
them. Processing facilities have kept pace with increased
production providing a steady market for the beans.
“Approximately 90-95% of the soybean oil meal
produced in this country at present ﬁnds its way into the
rations for livestock and poultry and small animals. The real
reasons for the acceptance of soybean oil meal by feeders
may be summed up by two words: Research and Extension.
“Research: From the Agricultural Experiment Stations
and Colleges, especially during the past ten years, there has
come an ever-increasing ﬂood of experimental data proving
the advantages of soybean oil meal as a protein supplement
in the rations of livestock and poultry. These data indicate
that it is equal or superior to linseed or cottonseed oil meals
meat scraps, and tankage when properly supplemented with
minerals. In the case of poultry, sufﬁcient Vitamin G is also
required. We must not overlook the fact, however, that best
results, particularly with poultry and swine, are obtained
when soybean oil meal is used in combination with animal
proteins instead of replacing them entirely.
“The research work at Wisconsin and at Cornell
involving the effect of heat during processing has had a
most signiﬁcant effect, because it has enabled processors to
know how to govern their operations to produce meal of the
highest nutritive value. The larger processors with adequate
laboratory facilities and an efﬁcient personnel were quick
to apply this information. As a result, the feeding value and
uniformity of their meals is much superior to what it was a
few years ago.
“It would be unfair to the processors of soybeans to
mention this research at our Agricultural Experiment Stations
and colleges without stating that quite a lot of this research
has been made possible by funds which the processors
provided for this purpose.
“This sponsoring of research by industry has had a
two-fold effect. In the ﬁrst place, it brought forth unbiased
factual data which is the only ﬁrm foundation upon which
to build a business, whether it be processing soybeans or
feeding livestock. In addition, it has brought about a better
relationship between the research workers in our agricultural
institutions and industries. Working together in a common
cause both groups have became better acquainted and, as a
result, have a broader view of the whole problem and a better
appreciation of each other.
“Extension: After research has uncovered basic facts,
the practical problem is to get these facts before the ultimate
consumer.
“About two years ago the National Soybean Processors
Association formed a group known as the Soybean
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Nutritional Research Council. This Council is at present
composed of seven technical men from different processors
whose main purpose is to study experimental data, contact
the research workers at various Agricultural Experiment
Stations and Colleges, and assist them by exchanging ideas
and data.
“The other activities of the council are directed toward
extension work. A literature review of the experimental
data concerning soybean oil meal was prepared and widely
distributed among research workers and teachers. Popular
articles on the feeding value of soybean oil meal were
prepared, carefully checked for accuracy, and then released
through the agricultural press all over this country. Some
of these articles were combined in a booklet which has
been widely distributed to feeders. In this distribution they
have been materially aided by the Agricultural Extension
departments of the railroads, County Agents, Vo-Ag.
teachers in high schools, the ﬁeld men of commercial feed
manufacturers, and many other agencies. Exhibits have also
been prepared and shown at various large shows attended by
farmers.
“One of the main reasons why the Soybean Nutritional
Research Council has been so successful is because all
the members develop their commercial afﬁliations while
engaged in this work and regardless of the fact that they are
all competitors, work shoulder to shoulder in a common
cause–advancing the knowledge of soybean oil meal.
“Other Uses: Now let us consider where the balance
of the soybean oil meal ﬁnds a market. Industrial research
is developing new uses every day. There is considerable
advance in the ﬁeld of plastics. Glue and sizing for washable
wallpaper, water paint, and other uses ﬁnd soybean protein
valuable.
“Last, but by no means least, is the rapidly increasing
use of soybean ﬂour and other byproducts in the human
edible ﬁeld. All of these subjects are being discussed at this
meeting by men far better qualiﬁed in these ﬁelds.
“Fertilizer: Due to the research of Anderson and
Swanbeck in Connecticut quite a lot of soybean oil meal is
being used for fertilizer in growing shade tobacco. Where an
organically-bound nitrogen is indicated, soybean oil meal is
an excellent and relatively cheap source.
“The small amount of research and observation to date
indicates that soybean oil meal may have an increasing use
as a component part of fertilizer for golf greens and lawns.
“Additional Research Required: Merely because we
have a great deal of research data on the nutritional value
of soybean oil meal we must not lose sight of the fact
that many questions remain unsolved. Much more data is
needed, particularly on the feeding of this excellent protein
concentrate to horses and dogs. More long-time, carefullycontrolled data is needed to determine the relative value of
soybeans and soybean oil meal for feeding dairy cattle and
sheep.

“The soybean industry, like all other industries
that afford opportunities, must be willing to accept
responsibilities.” Address: [Soybean Nutritional Research
Council].
1901. Smith, Allan K.; Max, Herbert J. 1940. Soybean
protein dispersions in formaldehyde solutions: Preparation
and application. Industrial and Engineering Chemistry
32(3):411-15. March. [13 ref]
• Summary: “Soybean protein dispersions in concentration
up to 10% are prepared in the presence of formaldehyde.
Mild hydrolytic treatment of the protein is an important
factor in preparing such dispersions...
“A protein-formaldehyde dispersion of the type
described in this paper has found its ﬁrst commercial
application in the surface sizing of glassine paper for which
the usual alkaline type of dispersion made from casein or
soybean protein is unsuited.” Making laminated plastics
is another application of this dispersion which shows
considerable promise. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1902. Sward, G.G.; Klund, H.S. 1940. Some oils for
oleoresinous varnish. National Paint, Varnish & Lacquer
Association, Scientiﬁc Section, Circular No. 595. March. *
• Summary: Phenolic resin-soybean oil varnishes have
excellent durability.
1903. Mattiello, J.J. 1940. Raw materials used in
manufacturing vehicles. American Paint Journal 24(26):2021, 24, 26-28. April 1. *
• Summary: Discusses soybean, linseed, perilla, tung,
oiticica, and castor oils.
1904. Reilly, Arthur. Assignor to S.D. Warren Company
(Boston, Massachusetts). 1940. Method of sizing paper. U.S.
Patent 2,195,600. April 2. 3 p. Application ﬁled 15 Oct.
1936.
• Summary: Note: Soy is mentioned 3 times in this patent in
the forms “soy-bean protein” (dissolved by ammonia) and
“soy bean protein” (and rosin). Address: Westbrook, Maine.
1905. Science News Letter. 1940. Soybeans for human food.
37:229. April 13.
• Summary: Professor W.L. Burlison of the University
of Illinois told the Farm Chemurgic Conference that a
number of soybean “varieties specially adapted for human
consumption have been brought in from the Orient by
the U.S. Department of Agriculture, and six of them have
been selected and bred as having special promise. Next big
expansion in soybean use may be expected to come across
the dinner table, via these new varieties.” The new varieties
“give promise of being acceptable as green vegetables, for
shelling like the already well known Lima beans.”
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1906. Kajita, Toshiji; Inoue, Ryohei. Assignors to Showa
Sangyo K.K. (Yokohama, Japan). 1940. Process for
manufacturing artiﬁcial ﬁber from protein contained in
soybean. U.S. Patent 2,198,538. April 23. 2 p. Application
ﬁled 8 Sept. 1937. In Japan, 25 May 1937.
• Summary: Extract soybean casein from soybean material
with dilute alkali, precipitate with acid, add sugar while
the precipitate is wet, then dissolve in alkali to produce a
spinning solution. Address: Tokyo, Japan.
1907. Musher, Sidney. Assignor to Musher Foundation Inc.
(New York, NY). 1940. Stabilizing food compositions. U.S.
Patent 2,198,204. April 23. 4 p. Application ﬁled 13 Sept.
1939.
• Summary: Uses “slightly acidiﬁed water soluble extracts of
de-oiled soya and peanut ﬂours” as antioxidants. One “part
of de-oiled soya ﬂour may be mixed with 9 parts of water by
weight.” Address: New York, NY.
1908. Times (London). 1940. A vital German supply: The
magic bean. Soya food for man and beast. April 23. p. 7, col.
6; p. 8, col. 1.
• Summary: “From a correspondent. Since the war began
there have been frequent references in the Press to soya
beans, mainly in relation to the Trans-Siberian railway
transport of raw materials to Germany and the so-called
‘Nazi food pills.’ Few people noticing these references
will have appreciated the extent to which Germany is now
making use of the soya and the importance of the part it
plays both in the Nazi food economy and in the general
economic structure of the Reich. The soya has become
vitally important to Germany from the food, the economic,
and the military standpoints.”
“It has been described as ‘unquestionably the most
important food plant in the world.’ Its chief economic
importance lies in an oil with various industrial applications
and in a special ﬂour... But it has also a multitude of
industrial applications. With good reason the Germans have
called the soya ‘the magic bean’.
Note the use of the term “magic bean” in the title to
describe the soybean.
“A substitute for meat: As for the food aspect, one of
the greatest weaknesses of Germany is the relative lack of
foodstuffs of animal origin (meat, milk, eggs). The Germans
are facing this weakness by developing from the soya a ﬂour
called Edelsoja, which, because of its high content of good
proteins (40 to 45 per cent.) and of fats and carbohydrates,
can completely replace meat or the other animal foodstuffs.
This ﬂour is introduced in the traditional prepared foods and
culinary dishes (soups, sausages, bread, biscuits, macaroni)
in such a way that the taste is unimpaired, the protein content
greatly increased, and through a daily arrangement of diet the
individual receives, without reliance on meat, the minimum

ration of proteins, fats, and mineral salts indispensable for
human nutrition. This soya ﬂour is not an Ersatz, not a ‘food
pill,’ but a new and superior foodstuff with the experience
of centuries in the Far East to conﬁrm its nutritive value.
We cannot afford to smile indulgently on German efforts
to develop its consumption. The United States cannot be
called a starving country, yet, according to ofﬁcial ﬁgures,
the Americans produce and consume over 300,000 tons
of soya ﬂour annually and more than forty concerns there
are manufacturing soya ﬂour and soya food products. In
Germany the beans are also used for the production of
margarine, soya oil being the basis of the ﬁnal product; and
before the war 400,000 tons appear to have been annually
applied as cattle feed.
“Germany built up huge reserves of soya beans in view
of the war. It is believed that these amounted to 2,000,000
tons, sufﬁcient to provide the whole German population with
the equivalents of animal food for ﬁve months.” Soya beans
can be imported into Germany from countries like Rumania,
Bulgaria, Yugoslavia, and Hungary, by barter.
“The military aspect: The military importance of the
soya is due as much to the food products as to the explosives
and other war chemicals which can be manufactured from
it. The ﬂour and prepared products are the ideal military
foods, and are now an established part of the German Army’s
war-time diet... The German soldier can easily carry in
his haversack a three-day ration... At the end of the Polish
campaign Nazi ofﬁcial circles were boasting in Berlin, that
without the soya it would not have been possible for the
German Army to advance so quickly as it had done.
“Germany has always been the largest soya importing
country in the world. From 1928 to 1933 she imported over
1,000,000 tons annually, according to ofﬁcial ﬁgures, but
these dropped to about 500,000 tons in 1935-36 and then
rose to 800,000 tons in 1938, and 500,000 tons for the ﬁrst
six months of 1939. The greater part of these imports came
from Manchuria, but in 1937 and 1938 about 50,000 tons
are said to have been admitted annually from Rumania. It
seems clear, however, that the ﬁgure for Rumania cannot be
correct. In 1937 the Rumanian production was estimated at
150,000 to 250,000 tons. No soya is retained by Rumania; it
is known to be all exported to Germany. From this it would
follow that the German import ﬁgures deliberately understate
the true position. As long ago as 1933 the Germans realized
that dependence on Manchurian soya, which was almost
entirely brought by sea to German ports, would be dangerous
in time of war and that reliance on Trans-Siberian railway
consignments, even assuming Russia to be bienviellant
[benevolent, friendly], would be precarious. For this reason
immediately Hitler came into power the Germans took
steps to develop the production of the soya in Rumania
and other Balkan countries. The large chemical group I.G.
Farben Industrie, with the full support and encouragement
of the Reich Government, began preparations in 1933 to
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promote the cultivation of the soya in Rumania. Thousands
of tons of seed were taken into the country. A Rumanian
company, the Soja S.A.R., was incorporated with German
capital for producing and trading in the beans. The company
provided the Rumanian peasants with seed and bacteria; it
made the necessary advances against future delivery; and
it looked after technical instruction in soya cultivation. Its
activities reached into almost every village in those districts
where production was possible. Further, by guaranteeing
a minimum purchase price to the peasant, the company
encouraged him to concentrate on soya rather than on the
more uncertain maize or wheat which market ﬂuctuations
made less proﬁtable.
“In Germany itself a subsidiary company, the Deutsche
Olsaat Verwertungs, was set up to import from Rumania.
Payments for the soya were to be effected within the ambit
of a clearing system, and by virtue of this arrangement, inter
alia [among other things], the I.G. Farben Industrie was to
export its chemical and other industrial products in return. As
the price paid to the peasants amounted to only 60 per cent.
of the export price, the result of this ingeniously planned
system was to provide Germany with secure and accessible
source of supply on the cheapest possible terms, and without
risk of losing foreign exchange. A similar story may be told
in regard to Bulgaria. In 1934 two companies with German
capital were set up there, having the same range of activities
as the Rumanian. A clearing system to pay for the soya
was likewise developed, and minimum prices guaranteed
to the peasant. In Yugoslavia also efforts were made by the
Germans to encourage production, but the possibilities there
were less favourable in view of transport difﬁculties.
“Silos in Austria: Precise ﬁgures are difﬁcult to obtain of
the quantity of soya produced in the Balkans under German
promotion. The largest production is certainly in Rumania,
and must certainly have greatly increased since 1937. In the
autumn of last year [1939], it was reported on good authority
that Germany had appropriated 5,000 railway wagons for
the transport of soya from Rumania; and that in addition
200 barges were waiting at the port of Braila to pick up soya
beans. Large silos have been constructed in Austria for the
storage of the soya as it comes up from the Balkans by rail or
by the Danube. It is probable that an estimate of 500,000 tons
for the annual Rumanian production would not be an outside
ﬁgure. Latest reports say that production is still further to be
increased. The most recent development is the creation of a
new Germano-Rumanian company to operate from February
1 of this year [1940], its object being expressly to increase
production in Rumania. Apart from Rumania, efforts are now
being made by the Germans to promote soya cultivation in
Hungary.
“As we have said, Russian and Trans-Siberian railway
transport is precarious in any event. It is estimated that with
the present railway material 500,000 tons of soya at most
could be carried annually from Manchuria across Siberia,

and the cost of the product when it reached Germany would
be almost prohibitive. So far as is known, little or no soya
has come during the war by the Trans-Siberian route.
Germany cannot afford to lose her soya supplies, from
whatever quarter they come. The soya has become for the
Germans a vital sinew of the ‘total war’ which they have
conceived, prepared, and developed.”
Note 2. This is the earliest English-language document
seen (March 2003) with the term “soya food” in the title.
Note 3. This is the earliest document seen (March 2003)
that describes the use of government policies (guaranteed
minimum prices) to promote soybean production.
Note 4. This is the earliest document seen (Jan. 2009)
that gives soybean production or area statistics for western
Europe.
1909. Lewis, A.J. 1940. Comparative durability of soybean
and other oil varnishes. Paint, Oil and Chemical Review
102(9):9-11. April 25.
• Summary: “Soybean oil can be considered suitable for the
manufacture of varnishes with no loss in durability, either
when utilized as the only oil present or when blended with
tung, perilla, and linseed oils.” Phenolic resin-soybean oil
varnishes have excellent durability. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
1910. Rowland, B.W.; Bain, W.M. 1940. Prosize. Paper
Trade Journal 110(17):33-36. April 25. [16 ref]
• Summary: This article includes a general discussion of
rosin sizing and theories concerning it; no new data are
presented. Prosize is an improved rosin paper sizing, based
on “isolated soya protein (alpha protein),” and developed and
patented by The Glidden Co. “During the past 20 months,
Prosize, made with the above-mentioned soya protein and
boric acid, has entered the regular manufacturing operation
in 30 paper mills of the United States. This sizing compound
has been found from experience to meet the industry’s
needs in the following respects:” Eleven reasons are given.
Address: 1. Research Assoc., Inst. of Paper Chemistry,
Appleton, Wisconsin; 2. Service and Sales Manager, Paper
Products, The Glidden Co., Soya Products Div., Chicago,
Illinois.
1911. Atwood, Francis Clarke. Assignor to Atlantic Research
Associates, Inc. (Newtonville, Massachusetts; a corporation
of Delaware). 1940. Stabilized aqueous protein dispersion.
U.S. Patent 2,198,596. April 30. 4 p. Application ﬁled 29
April 1937. [1 ref]
• Summary: My “invention comprises treating or hydrating
protein compounds, compositions, or dispersions including
milk casein, soya protein, gelatin, glues, and the like with
water soluble formate salts and particularly the alkali metal,
ammonium or substituted ammonium, e.g., amine formate
salts” (sodium formate). Address: Newton, Massachusetts.
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1912. Arnold, L.K.; Quackenbush, A.D., Jr. 1940. Plastics
from soybean meal and furfural. Proceedings of the Iowa
Academy of Sciences 47:231-34. Paper presented at FiftyFourth Annual Session Held at Mount Vernon April 19 and
20, 1940. [4 ref]
• Summary: Most protein substances can be hardened to
form relatively hard, tough and water resistant materials by
suitable chemical treatment. Currently some 10,000 tons of
milk casein each year are hardened by formaldehyde into
such items as buttons, buckles, fountain pens, and other
novelties in an attractive array of pastel colors.
A less expensive and more available protein source is
soybean oil meal; roughly 1.3 million tons are produced
each year in the United States, and it costs less than 2 cents a
pound. Address: Engineering Experiment Station, Iowa State
College, Ames, Iowa.
1913. Staley Journal (Decatur, Illinois). 1940. National
broadcast carries Staley soybean story. April. p. 10-16.
• Summary: “A nation-wide [radio] hook-up on Columbia
Broadcasting company’s Country Gentleman’s hour carried
the story of Staley’s and soybeans to all parts of the United
States Saturday, March 23. Primarily planned to tell the story
of Decatur as the soybean center, the broadcast of necessity
told the part A. E. Staley and the Staley company have
played in developing the industry. Edward Lindsey, editor of
the Herald and Review in Decatur, arranged for and took part
in the broadcast. Part of the script is given below:
“Sound Effect: (Many trains. Up for 10 Sec., then
gradually fade for background).
“Flannery: Last October and November, the harvest
months, ten thousand grain cars, loaded to capacity with a
product new to the farmer of the United States, rolled toward
a Middle Western city from ﬁfteen directions. Switch tracks
and sidings for forty miles in each direction were ﬁlled with
grain cars waiting their turn at new elevators. Railroads
that had underestimated the movement, put on extra
crews, complained of car shortages, made plans for future
expansion. Railroad ofﬁcials, smiling with new prosperity,
estimated that each car of incoming grain meant two cars
of outgoing processed products. The hauls into the Middle
Western city from the farms were short, but the trips outward
to users and manufacturers would be to the ends of the
continent. This grain was the soybean!
“Sound Effect: (Many trains, fading in during last part of
talk, up 5 Sec. and out).
“Flannery: The story of the soybean in the United
States begins in Baltimore, Maryland, sixty years ago, as a
missionary from the United States, just returned from China,
hands a bag to the son of an old friend.
“Missionary: These, Augustus, are the seeds of a bean.
These beans are the principal food of millions of Chinese
peasants. Their plants fertilize the soil by putting nitrogen

into it, or they may be fed to livestock.
“Young Staley: What do you call them, Dr. Smith?
“Missionary: They are the seeds of the soybean, my son.
“(Pause).
“Flannery: The boy planted the strange seeds in his back
yard. To his amazement, they grew into bushy dark green
plants. In late summer they were laden with heavy pods.
Inside the pods were small round green beans that turned
bright yellow when the plants dried out. ... These plants grew
and shriveled and died and were forgotten... Until forty years
later. At Decatur, Illinois, this boy grown to manhood had
established a company.
“Voice 1: That’s the A.E. Staley Manufacturing
Company, the largest independent processor of corn products
in the country.
“Woman’s Voice: How did it happen that this
tremendously large plant was established here in Decatur?
“Voice 1: Well, you see we’ve got ﬁve railroads here
that fan out in ﬁfteen directions into the broad acres of the
corn belt. And that means the Staley company is able to get
here easily the grain needed to make starch, glucose, corn
sugar and feed stuffs. Decatur is the logical place for such a
company.
“(Pause).
Flannery: Corn in the Illinois region was the big crop.
Corn planted year after year in the rich black land was king
in Illinois.
“Agent: Mr. Long, you should plant more clover or
alfalfa to build up your corn lands–to give them a rest.
“Farmer: Maybe so, maybe so. But I do some of that
crop rotation stuff, Mr. Andrews.
“Agent: But you’ve got to do more. You must do it
regularly, some every year. Your land is wearing out. It’s
giving lower and lower yields. You’ll be able to use it in time
only with mighty expensive chemical fertilizers.
“Farmer: But corn, Mr. Andrews, corn is the big money
crop. We can’t get enough out of those other grains. We have
to grow corn to live!
“(Pause).
“Flannery: Corn! Corn! Corn! Corn planted every year
on the same acres ... In his ofﬁce, Augustus Eugene Staley
remembered back forty years.
“Missionary: (Fade in and out) These beans, Augustus,
are the principal food of millions of Chinese peasants. Their
plants fertilize the soil by putting nitrogen into it, or they
may be fed to livestock. ... They are the seeds of the soybean,
my son...
“Staley: (contemplatively) If soybeans could be
processed into meat and oil, I could buy soybeans from the
farmers. Corn belt farmers would then have a new money
crop. And that crop, a money crop, would build up the soil...
(Suddenly) That’s what we need! We’ll plant some soybeans
and ﬁnd out about them! We’ll crush them then and we’ll
see...
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“Fade in:
“Farmer 1: Did you hear what they’re doing up there at
the Staley plant in Decatur?
“Farmer 2: The Illinois Agriculture College at Urbana is
working on them beans too–soybeans, I think they call them.
“Farmer 1: They’re planning a meeting at the court
house where we’re to hear about this new bean. I don’t know
though. I can’t see it. I don’t see how they can have a new
grain that’d be worth a tarnation.
“(Pause).
“Flannery: But soybeans became worth plenty. At ﬁrst
the farmers were slow to plant the new grain. But year by
year they planted more and more and processors bought
more and more. In the decade between 1924 and 1934 the
yield of soybeans in the United States doubled every three
years.
“(Pause).
“Flannery: Because soybeans produced meal–and oil,
too, the Triple A program in 1933 aided soybeans. The
reduction of the cotton crop cut down the production of
cottonseed and made an opportunity for soybeans. The
reduction of hog numbers reduced the production of lard
and made another opportunity. The reduction of corn acres
made an abnormally high percentage of corn belt land
available for an alternate crop–soybeans. What was more,
soybeans, because of their deep roots, withstood the drought.
Soybean production jumped. In Illinois, farmers who planted
a thousand acres of soybeans ten years ago, were planting
almost three million acres... The new crop also brought new
processors.
“Sound Effect: (Trains and machinery Up 7 Sec., then
down as background. Series of voices, each coming in on top
of other, fast.)
“Voice 1: The A.E. Staley Manufacturing Company’s
now the world’s largest processor by the expeller method of
soybeans.
“Sound Effect: (Trains and machinery. Start up several
lines, then up full 7 Sec.)
“Flannery: Meanwhile, processors talked of new uses
for soybeans and soybean products. Soybean meal and
soybean oil, ﬁrst thought of entirely as alternate products for
cottonseed meal and oil, were seen in new lights. More and
more manufacturers found them useful in edible markets,
in macaroni, noodles, breakfast foods, infant and diabetic
foods.
“Series of voices, fast, staccato.
“Woman: Soy sauce, made from the whole bean and best
known to most of us for the seasoning on Chinese chop suey,
moved out of Decatur in tank cars.
“Voice 1: Soybean oil went into salad dressing,
chocolate coatings and confections, as well as butter and lard
substitutes.
“Voice 2: Vegetable milk, made from soybeans, became
used in confections, caseins, condensed milk and cheese.

“Voice 1: Soybean ﬂour was accepted throughout the
country as a baker’s specialty.
“Flannery: But these were only the food properties of
soybeans.
“Voice 2: Soybean oil began to ﬁnd a place in paints,
varnishes and linoleums. The United States Department of
Agriculture found that test blocks, painted with the soybean
products, stood up for more than two years in various parts
of the country, without a single failure.
“Woman: The laboratories made sensational
developments in the plastics ﬁeld. At Urbana, the director of
the laboratory, R.T. Milner, said:
“Voice 1: (more deliberately) The new product is low in
cost in comparison with others in its ﬁeld. And it has a range
and depth of color that can’t be achieved with other plastics.
“Flannery: Experiments have shown the possibilities of
soybeans for buttons.
“Voice 2: For leather dressing.
“Woman: For paper sizing.
“Voice 1: Adhesives and laminated board.
“Voice 2: For drugs.
“Woman: For soaps and rayons.
“Voice 1: Ethyl gasoline, celluloid.
“Voice 2: Water proof goods.
“Woman: Printers’ ink.
“Voice 1: Glue.
“Voice 2: Explosives.
“(Pause).
“Flannery: The ﬁeld for soybean products is yet being
plumbed. Someday soybeans may be one of the most
important products on the farms of the United States,
concentrated now in Illinois, where they produced 25 bushels
to the acre and sold in the neighborhood of a dollar per
bushel... Corn may still be King in the Middle West today–
but the soybean has become at least... the Crown Prince...”
1914. U.S. Regional Soybean Industrial Products Laboratory.
comp. 1940. Soybean oil. ACE (U.S. Bureau of Agricultural
Chemistry and Engineering) No. 31. 14 p. April. [112 ref]
• Summary: Contents: Composition and physical properties.
Soaps and detergents. Paints, varnishes, and related products.
Edible products. Phosphatides (lecithin). Sterols. Vitamins.
A table on page 1 shows “Factory production and
consumption of soybean oil in the United States,” from 1931
to 1938. It is broken down into total factory production,
shortening, oleomargarine, other edible products, soap,
drying oil industry, and miscellaneous.
Note the extensive bibliography which is divided into
sections as follows: (1) Composition and physical properties.
(2) Soaps and detergents. (3) Paints, varnishes and related
products. (4) Edible products. (5) Phosphatides. (6) Sterols.
(7) Vitamins. (8) General and miscellaneous.
Note 2. This is the earliest document seen that
speciﬁcally mentions the use of soy oil to make detergents.
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Concerning sterols: “The unsaponiﬁable fraction,
amounting to 0.5 to 2 percent of the original crude soybean
oil, is of little commercial value at the present time.
Somewhat less than half of the total unsaponiﬁable matter
of the crude oil consists of a mixture of sterols, principally
sitosterols, dihydrositosterol, and stigmasterol... Because
of the interest in stigmasterol as a source of material for the
preparation of certain sex hormones, the recovery of this
substance from the crude mixture of sterols has attracted
considerable attention. The stigmasterol content of the crude
oil is probably not over 0.1 percent and its recovery entails
many operations of a highly technical character.”
Note 2. This is the earliest document seen (Nov. 2017)
concerning industrial (non-food) uses of soy sterols.
At the very end of this bibliography we read:
“(Compiled by the U.S. Regional Soybean Industrial
Products Laboratory, Urbana, Illinois, a cooperative
organization participated in by the Bureaus of Agricultural
Chemistry and Engineering and Plant Industry of the U.S.
Department of Agriculture, and the Agricultural Experiment
Stations of the North Central States of Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin.)” Address:
Urbana, Illinois.
1915. U.S. Regional Soybean Industrial Products Laboratory.
comp. 1940. Soybean oil. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 46. April. 14
p. https://archive.org/details/soybeanoil31unit.pdf [112 ref]
• Summary: Contents: Composition and physical properties.
Soaps and detergents. Paints, varnishes, and related products.
Edible products. Phosphatides [including commercial
soybean lecithins]. Sterols. Vitamins.
The section titled “Edible products” states:
“In recent years the principal outlet for soybean oil
has been in the edible ﬁeld and, as mentioned above, it is
essential that the oil be reﬁned, bleached, winterized, and
deodorized to remove part or all of the color and odorous

constituents. These operations are highly technical and are
carried out on a large scale. The completely reﬁned oil can
be used as a salad oil and in the preparation of mayonnaise
and salad dressings, in packing ﬁsh, and in deep-fat frying
of such food products as potato chips, nuts, and doughnuts.
For these purposes it is usually blended with cottonseed,
corn, or similar oils. Because of the tendency of highly
reﬁned soybean oil to undergo ﬂavor reversion, care must be
exercised in its use in edible products. Because of the high
tinctorial properties of soybean oil it can be used to produce
a bright-colored mayonnaise and for coloring oleomargarine.
“In the production of shortening and oleomargarine,
soybean oil is hydrogenated after it is reﬁned, and then
bleached and deodorized. For use in the manufacture of
oleomargarine it is usually blended with some other oil,
especially cottonseed or coconut oils, although considerable
quantities of oleomargarine made wholly from milk and
soybean oil are currently produced. In this case the oil is
usually hydrogenated to an iodine number of about 75.
Whole milk is inoculated with a mixed culture and incubated
or ripened to produce the necessary amount of lactic acid and
ﬂavoring constituents required to impart the essential butter
ﬂavor to the ﬁnished product. After introduction of the salt
and other minor ingredients, the milk and hydrogenated oil
are properly proportioned and fed to the emulsifying churns
or high-speed homogenizers, where they are emulsiﬁed to
form a creamy liquid which on crystallization forms the
ﬁnished product known as oleomargarine.
“By far the largest single outlet for soybean oil is in the
production of vegetable shortenings and lard compounds.
For these uses the oil is hydrogenated to a degree of hardness
which depends on the experience of the manufacturer and
the type of product desired. The hydrogenated oil is blended
with other fats and oils, especially hydrogenated cottonseed
oil. In some cases the soybean oil is hardened to a rather high
titer and blended with less highly-hydrogenated cottonseed
or other oil in order to improve the ﬂavor stability and retain
the requisite plasticity in the ﬁnished product.”
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A wide table (p. 1), titled “Factory production and
consumption of soybean oil in the United States” is divided
into 8 columns: (1) Year, 1931-1938. (2) Total factory
production (1,000 lb). (3) Shortening. (4) Oleomargarine. (5)
Other edible products. (6) Soap. (7) Drying oil industry. (8).
Miscellaneous.
In 1938 the three largest uses were (1) Shortening
58.8%. (2) Oleomargarine 16.4%. (3) Drying oil industry
7.74%.
Note: The references are divided into the same groups as
the contents, but they are numbered consecutively. Address:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
1916. Fleck, Louis C. Assignor to Paper Patents Company
(Neenah, Wisconsin). 1940. Water-resistant laminated paper
and method of manufacture. U.S. Patent 2,200,839. May 14.
2 p. Application ﬁled 29 June 1936.
• Summary: “The bonding composition or glue which is
used to bind the paper together is of course made up in
separate parts... The ﬁrst part of the glue, which may be
applied to the ﬁrst or bottom sheet, may be made up of a
formula as follows: Soya bean ﬂour 450 parts, water 1,750
parts, borax dissolved in 1000 parts water 45 parts, phenol
22.5 parts.” Address: Appleton, Wisconsin.
1917. U.S. Federal Speciﬁcation. 1940. Paint: Cold water
powder or paste. TT-P-23a. May 22. *
• Summary: This speciﬁcation permits the use of soybean
protein as well as casein.
1918. Industrial and Engineering Chemistry, News Edition.
1940. Soybean processing plant [The Drackett Co.,
Cincinnati, Ohio]. 18(10):474. May 25.
• Summary: “A soybean processing plant, which will
provide a substantial market for farmers in southwestern
Ohio, is under construction and is expected to be put into
operation next September by The Drackett Co., Cincinnati,
Ohio. The plant is being built on a 75-acre tract, south of
Sharonville, 16 miles south of Cincinnati... An investment of
about $1,500,000 is being put into the development.”
“About six years ago, The Drackett Co. began to
consider expanding operations and sought a basic industry
where there was an opportunity for continued growth and
development. Three years of laboratory experiment and
research preceded the opening of the company’s present
small single processing unit. In January, 1937, the ﬁrst
carload of soybeans arrived at the plant. Since then, the
laboratory research has been continued.
“Initial operations of the new plant will be conﬁned to
extracting oil and making soybean meal. The other steps in
the processing will depend upon other steps under way on
products derived from the oil and meal.”
Note: This is the earliest document seen (Dec. 2015)

that mentions The Drackett Company’s work with soybeans.
Drackett did not ofﬁcially start production of spun soy
protein ﬁbers until 2 December 1943.
1919. Grigorjew, P.G.; Wolodomonow, L.W. 1940. Plastische
Massen [Plastic masses]. Russian Patent 57,128. May 31.
[Rus]*
• Summary: Uses soybean protein-dicyandiamide
formaldehyde.
1920. Earle, F.R.; Milner, R.T. 1940. A crystallization
method for the determination of saturated fatty acids in
soybean oil. Oil and Soap 17(5):106-108. May. [7 ref]
• Summary: The American Oil Chemists’ has already
adopted two ofﬁcial methods for the determination of the
amount of saturated acids in vegetable and animal oils and
fats, namely the thiocyanogen and the modiﬁed Twitchell
lead salt-alcohol methods. This new method offers some
important improvements. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1921. Langwill, James P. 1940. Good packaging demands
proper use of adhesives. Food Industries 12(5):45-47. May.
• Summary: Part I of this article appeared in this magazine
in March 1940 (p. 55-57). Contents of Part II: Basic types
of adhesives. Sodium silicate adhesives. Starch-derived
adhesives. Protein adhesives (such as casein adhesives,
which are about half as expensive as animal glue adhesives).
Cellulose and synthetic resin adhesives. Gelatin and glue
adhesives (glue is a type of adhesive). Rubber adhesives
(incl. gutta-percha). Hot melt adhesives.
Glue from animal hides is better than that extracted from
bones; it sets more rapidly and is more ﬂexible.
Tables show: (1) Total production and value of three
types of adhesives (starch and ﬂour, casein, and glue) in
1931, 1935, and 1937. (2) Basic types of adhesives. One
of the seven types is protein, which includes “casein from
milk and soya bean; albumin from blood and egg.” Relative
cost: medium. Odor: None to slight. Moisture resistance:
High. Bonding strength: Medium to high. Type of solvent:
Aqueous. Application temperature: Cold or hot. Address:
Chemist in charge of packaging research, Reynolds Metals
Co., Harrison, New Jersey.
1922. Schwarz, E.W.K. 1940. Lecithin from soybean: Its
uses in the textile industry. Rayon Textile Monthly 21(5):6364. May. [20 ref]
• Summary: Contents: Introduction. Industrial uses of
lecithin (it is used in the baking industry, the candy and
chocolate industries, the soap industry, the rubber industry, as
an homogenizing and plasticizing agent for resinous plastics
and linoleum cement, as an antioxidant in the vegetable
oil industry to retard rancidity, in gasolines to prevent
gum formation, as an emulsifying agent for asphalt and tar
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emulsions, as a penetrant for creosote used to penetrate and
preserve wood, as a dispersant for pigments in paints or
sprays, in electroplating as a protective colloid to produce a
ﬁner and more uniform coating, and in the leather and textile
industries).
Production of lecithin (how it is made from soybeans; its
great beneﬁt in the textile industry is due to its emulsifying
and unusual softening properties. Lecithin’s emulsifying
properties are due to hydrophylic [hydrophilic] groups in the
molecule which cause it to swell in water to form colloidal
emulsions. By reducing surface- and interfacial tension,
lecithin serves as an emulsifying and wetting agent).
Speciﬁc textile applications: spinning, kier boiling,
substantivity, dyeing, printing, ﬁnishing, rayon yarns.
Used as a spraying oil (applied to cotton ﬁbers prior to
spinning). Address: PhD, Consulting textile chemist.
1923. Detwiler, S.B., Jr.; Markley, K.S. 1940. Laboratorytype molecular or short-path still: for vegetable and animal
fats and oils. Industrial and Engineering Chemistry,
Analytical Edition 12(6):348-50. June 15. [7 ref]
• Summary: The design of such a still is described and
illustrated. A photo also shows it. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
1924. Business Week. 1940. New plastic mixture: Soybean
research yields a solution already being used in textiles,
paper, and leather. June 22. p. 32-33.
• Summary: “In 1936 the United States Department of
Agriculture established a regional soybean industrial
products laboratory at the University of Illinois, set it the
task of ﬁnding some practical uses. Up to then, about the
only applications in industry were paints, especially barn
paint, and the much-discussed Ford products: automobile
paint, and a plastic which contained twice as much phenolic
resin as it contained soybean meal.
“A promising non-food use for soybean meal seemed
to lie in plastics. The key discovery was that protein from
soybean meal could be hardened by a 40% formaldehyde
solution into a thermoplastic material. It was industrially
useless, because it took too long to mold, and absorbed too
much water when submerged. But it was a start.
“Soybean meal from which the oil has been extracted is
much cheaper than the pure protein. Presently the researchers
learned that the meal itself could be treated successfully
with formaldehyde. Adding a phenolic resin or urea resin
to hardened meal made it a quick-setting plastic. Molding
together equal parts of the hardened meal, woodﬂour, and
resin produced a distinctly new and homogeneous plastic
material.
“This mix is about 15% cheaper than the ordinary resinand-woodﬂour product, and it can be made to brighter dye
shades without weakening the material. Disadvantage: It
still absorbs 3% water in a 48-hour submersion, which is six

times as much as phenolic material absorbs...
“Routine question that arises about every plastic: Has
it a liquid form? The laboratory found that as much as 10%
of soybean protein could be suspended in a formaldehyde
solution. When this solution is applied to a material and
dried, the residue is practically the same plastic. Used to
impregnate paper, cloth, or other ﬁbrous material, it can be
partially dried and then hot-pressed into a strong, lustrous
laminated board, in a broad range of bright or dark shades.
“The same solution is already being used in textiles,
paper, and leather. As a leather ﬁnish, it produces a tough,
ﬂexible coating. One large tanner is using it to produce a
premium grade of men’s-shoe weight calfskin. Several paper
mills use it as a water-resistant sizing. In a textile it produces
a semi-permanent stiffening that resists several launderings.
“At least two big soybean processors, The Glidden Co.
of Chicago and the Central Soya Co. of Decatur, Indiana, are
promoting the use of this liquid material commercially, and
are reported to be developing industrial uses along several
related lines.”
1925. Fisher, Harry C.; Thompson, James F.; Sooy,
Walter E. Assignors to The Gardner-Richardson Company
(Middletown, Ohio). 1940. Waterproof and greaseproof
paper. U.S. Patent 2,205,557. June 25. 6 p. Application ﬁled
7 Oct. 1937. 1 drawing.
• Summary: Uses soybean formaldehyde as base coat for
cellulose derivatives. Address: 1-2. Cincinnati, Ohio; 3.
Middletown, Ohio.
1926. Dollear, F.G.; Krauczunas, P.; Markley, K.S. 1940. The
chemical composition of some high iodine number soybean
oils. Oil and Soap 17(6):120-21. June. [3 ref]
• Summary: In a previous article in this journal (Oct. 1938),
these three researchers reported the results of an examination
of a soybean of abnormally low iodine number, namely
102.9.
The soybeans used in the present investigation were a
wild variety, and three cultivated varieties named Seneca,
Peking, and Illini. The seeds of the wild variety were small,
dark brown or nearly black, and had a very low oil content–
but that oil had a very high iodine number. “This variety has
served as one of the parents in a number of crosses which
have been made in an effort to obtain new strains [varieties]
of soybeans yielding oils of higher-than-average iodine
numbers.”
Of the 7 soybean oils having iodine numbers ranging
from 102.9 to 151.4, the saturated acids were found to
comprise 12.7 plus or minus 0.8% and the unsaturated acids,
87.3 plus or minus 0.8% of the total acids present. Thus the
ratio of saturated to unsaturated fatty acids in soybean oil
was found to be relatively constant, regardless of the iodine
number, over the range shown above.
Tables: (1) Analysis of the four soybeans. (2) Yield of
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soybean oil on extraction (kg and percent).
(3) Physical and chemical characteristics of the oils:
Iodine number, thiocyanogen number, saponiﬁcation number,
acid number, diene number, hydroxyl number, unsaponiﬁable
(percent), break (percent), phosphorus (percent), color,
refractive index, speciﬁc gravity, total acids / iodine number,
total acids / thiocyanogen number, saturated acids (percent
determined), saturated acids / iodine number, saturated acids
/ thiocyanogen number, saturated acids, percent corrected.
(4) Comparison of the iodine number and the distribution of
fatty acids derived from various soybean oils.
Conclusions: (1) There is a remarkable constancy in the
ratio of saturated to unsaturated acids of these soybean oils;
it appears to be completely independent of the iodine number
of oil from which the acids were derived or the amount of oil
present in the seed (whether wild or cultivated).
(2) “The distribution of the unsaturated acids varies in
a speciﬁc manner with the iodine number of the oil derived
from the seed, but is independent of the total amount of acids
which are formed during growth and maturation and stored
in the seed in the form of various lipids.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
1927. Staley Journal (Decatur, Illinois). 1940. Soy bean
gains importance. June. p. 33.
• Summary: “Although the larger part of the Staley activity
is the processing of corn, the processing of soy beans is
increasing in importance. The founder of the company, who
came from North Carolina, was one of the ﬁrst in the country
to sense the value of the soy bean as an American crop and
Illinois now leads the nation in the growing of the soy bean.
During the seven week crop harvesting period last year the
Illinois Central railroad alone brought 5,100 carloads to the
plant and each carload consisted of 1,500 bushels.
“Dominating the Staley plant is an 11 story ofﬁce
building that resembles a state capitol and boasts ofﬁces of
a luxury rarely seen in Chicago. The purchasing department
even has its own board room in which are quoted grain
Prices in all parts of the world.
“Products of the plant include starches and various other
corn products, soy bean oil, and soy bean meal. Its soy bean
mill is the largest in the world.
“Large warehouses and processing plants of three other
companies help to give Decatur its name as the soy bean
capital of the nation. Besides being used as meal for feeding
cattle and for other purposes, the soy bean is now being
converted into plastics–a use said to be in its infancy.”
Note: This is the earliest issue of the Staley Journal seen
(Aug. 2016) in which the phrase “soy bean capital of the
nation” appears. We cannot ﬁnd the phrase “soy bean capital
of the world” or “soybean capital of the world” or “soy bean
capitol of the world” in any issue of the Staley Journal.
1928. Kovacs, Eugen. 1940. Nazi economic loss great in

Rumania: Envoy goes to Bessarabia to seek accord with
Russia on crops and minorities. Soya beans main item:
Germany had contracted for a million acres at a cost of about
$10,000,000. New York Times. July 5. p. 7.
• Summary: “By telephone to The New York Times.
Bucharest, Rumania. July 4. Bessarabia and Bukovina,
formerly in Rumania, are now part of Soviet Union.
“Germany has suffered great losses by the sudden
transfer, which was certainly not anticipated by the Reich.
For example, German ﬁrms had contracted in advance for
the crops of about 1,000,000 acres of soya beans, for which
2,000,000,000 lei–about $10,000,000–had already been
paid.”
It is now uncertain if or when Germany will be supplied
with this important crop. Bessarabia is that area in Rumania
best suited for the cultivation of soya beans and Germany
has promoted that growth, since it is increasingly difﬁcult
to import the beans from the Netherlands Indies [today’s
Indonesia] or Manchukuo [Manchuria]. In Germany, soya
beans are used as a source of fats and glycerine used in the
manufacture of explosives.
Bessarabia used to be the source of about 70% of
Rumania’s production of edible oils.
1929. New York Times. 1940. Beans in the war. July 8. p. 16.
• Summary: American doughboys who fought in France
[In World War I] may remember the steady diet of canned
beans from the commissary kitchen. Now a dispatch from
Bucharest, Romania, reveals that the huge crop of soya
beans being grown in Bessarabia for the Germans was not
intended for food, but for the manufacture of explosives from
glycerine extracted from the beans.
German companies had contracted for about one million
acres of soya beans, and had already paid $10 million in
advance. But now Russia, on the verge of famine, gets it all.
Note: Bucharest is the capital of Romania. Bessarabia
was part of Romania from 1918 to June 1940, then part of
Moldavia in the USSR from June 1940-1944 until 26 Dec.
1991.
1930. Rathbun, Robert B. Assignor to The Texas Company
(New York, NY; a corporation of Delaware). 1940.
Stabilization of light hydrocarbon distillates. U.S. Patent
2,208,105. July 16. 1 p. Application ﬁled 28 Aug. 1937.
• Summary: “This invention relates to the stabilization of
light hydrocarbon distillates such as gasoline and kerosene,
to prevent deterioration and gum formation, by the addition
of certain stabilizing agents. The invention has to do
particularly with the stabilization of motor fuel comprising
gasoline by the addition of certain reagents which are
particularly effective for preventing discoloration and cloud
formation resulting from exposure to sunlight.
“Straight run gasolines and combined straight run
and cracked gasolines have a tendency, when exposed to

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 744
sunlight such as in visible pump bowls, to become cloudy
and discolor and eventually deposit a heavy brown gum. This
trouble is particularly acute in warm climates or in regions
where the sunlight is particularly bright.
“It has been found that the above difﬁculties in
deterioration of gasolines in sunlight may be substantially
overcome by incorporating in the gasoline a hydrocarbon of
condensed aromatic ring nucleus, such as anthracene, and a
phosphatide, such as lecithin. The following example will
illustrate the effectiveness of such a combination of materials
when added to straight run gasoline from Kevin-Sunburst or
mixture of Kevin-Sunburst and Cut Bank crudes and exposed
to sunlight.”
A table shows how many hours it takes different
gasolines, to which stabilizers have been added at the rate of
X pounds per 1,000 barrels, to become cloudy when exposed
to sunlight. When no stabilizer is added, it takes 2 hours.
When 10 lbs. anthracene + 10 lbs. lecithin are added, it takes
18+ hours.
Note: Although soy is not mentioned in this patent,
lecithin is mentioned 11 times. Address: Sunburst, Montana.
1931. Atwood, F.C. 1940. Casein paint. Modern Plastics
17(11):63. July.
• Summary: This is a summary of U.S. Patent No. 2,198,596.
It was assigned to Atlantic Research Associates Inc.
1932. Bradley, Theodore F.; Richardson, David. 1940.
Drying oils and resins: Ultraviolet absorption study of esters
of the acids of drying oils. Industrial and Engineering
Chemistry 32(7):963-69. July. [16 ref]
• Summary: Discusses soybean, linseed, tung, castor, olive,
oiticica, and sardine oils. Figure 10 shows the original
methyl esters of soybean oil, together with the curves from
the distillation fractions and the residue obtained from them
after heat treatment. Ultraviolet absorption techniques and
bands show that a small percentage of linolenate and linoleic
acid are present in the methyl esters.
Note: This is the earliest English-language document
seen (June 2005) that uses the word “linolenate” in
connection with soybean oil. A “linolenate” is a salt or ester
of linolenic acid. Linolenate was later found to be a source
of off-ﬂavor in soybean oil, and it was removed by selective
hydrogenation. Address: American Cyanamid Co., Stamford,
Connecticut.
1933. Brother, George H.; McKinney, Leonard L. 1940.
Protein plastics from soybean products: Inﬂuence of phenolic
resins or phenolic molding compounds on formaldehydehardened protein material. Industrial and Engineering
Chemistry 32(7):1002-06. July. [51 ref]
• Summary: “Thermoplastic formaldehyde-hardened
soybean meal is converted into a thermosetting, resinous
molding plastic with greatly reduced water absorption by

mixture with phenolic resin. This is a new type of plastic,
deﬁnitely superior to any previously suggested modiﬁed
protein plastic, and it holds good possibilities for future
development.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1934. Modern Plastics. 1940. U.S. plastics patents: Protein
ﬁber. 17(11):63-64. July.
• Summary: See U.S. Patent No. 2,198,538, issued to T.
Kajita and R. Inoue on 23 April 1940. Address: Tokyo,
Japan.
1935. Brother, George H.; Smith, Allan K. Assignors to
Henry A. Wallace, as Secretary of Agriculture of the United
States of America, and his successors in ofﬁce. 1940.
Aqueous dispersion of hardened protein [soybean protein
in formaldehyde]. U.S. Patent 2,210,481. Aug. 6. 3 p.
Application ﬁled 16 May 1938.
• Summary: “The object of our invention is the dispersion
of protein or protein material in the medium of a hardening,
tanning, or curing agent.” Another object is the use of a
protein dispersion “which will after application dry to
hardened protein coats or ﬁlms without any subsequent
treatment.” Address: [U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois].
1936. Meigs, Frederick M. Assignor to E.I. du Pont de
Nemours & Company (Wilmington, Delaware). 1940.
Artiﬁcial product and method for producing same. U.S.
Patent 2,211,961. Aug. 20. 5 p. Application ﬁled 8 April
1937.
• Summary: Concerns a “process for the preparation of
improved ﬁbers and pellicles from globular proteins,” and a
process for “the stretching of ﬁbers and ﬁlms to many times
their original dimension in an aqueous bath...” Most of the
examples concern casein ﬁbers. “The casein solution is spun
through an ordinary forty-hole viscose rayon spinneret into a
coagulating bath...”
Example X: Soya bean protein may be used in place
of casein. “Speciﬁc examples of globulins are edestin from
cotton seed; peanut seed proteins; and glycinin, the soya
bean protein.” Address: Niagara Falls, New York.
1937. Shoenﬁeld, Allen. 1940. Field widens for soy bean:
Planes, cars, houses of plastics forecast. Detroit News. Aug.
20. p. 7, col. 1.
• Summary: Some 200 members of the American Soybean
Association attended meetings on the closing day of their
annual meeting at Dearborn Inn today. “E.F. Johnson,
representing a St. Louis [Missouri] processing plant
[probably Ralston Purina Co.], said several airplane factories
are experimenting with soy plastics for wings and fuselages.”
Robert A. Boyer, of the engineering laboratory of the Ford
Motor Co. conducted the group through a recently-opened
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unit of the Rouge plant, and showed them “a material closely
resembling wool in color and texture, made of soy bean
protein, which is to be spun and woven into upholstery for
automobiles.”
Governor John W. Bricker of Ohio told the meeting:
“Industry is progressively turning to the farm as a source of
raw material.”
1938. Lofgren, Frederick V. Assignor to Glenn Davidson
(Aurora, Illinois). 1940. Coating process and product. U.S.
Patent 2,212,525. Aug. 27. 2 p. Application ﬁled 19 March
1937.
• Summary: This process for coating paper uses soybean
meal and hydrogen peroxide. Address: Valparaiso, Indiana.
1939. Brother, G.H.; McKinney, L.L. 1940. Protein plastics
from soybean products: Inﬂuence of phenolic resins or
phenolic molding compounds on formaldehyde-hardened
protein material (Abstract). Modern Plastics 17(12):62. Aug.
• Summary: This is an English-language summary of the
following English-language document: Brother, George
H.; McKinney, Leonard L. 1940/07. “Protein plastics from
soybean products: Inﬂuence of phenolic resins or phenolic
molding compounds on formaldehyde-hardened protein
material.” Industrial and Engineering Chemistry 32(7):100206. July. Address: U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois.
1940. Brother, G.H.; McKinney, L.L. 1940. Development
of soybean-phenolic molding plastics. Modern Plastics
17(12):62. Aug.
• Summary: This article was published in Plastics 4:93-96
(April 1940). Note: This periodical was published in London
by Heywood-Temple Industrial Publications Ltd. (also
known as Temple Press). It started in 1937.
This article is a summary of three years on soybean
plastics at the U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1941. Burlison, W.L. 1940. Importance of soybeans to
American agriculture (With some notes on soybean
research). Proceedings of the American Soybean Association
p. 27-30, 34-35. 20th annual meeting. Held 18-20 Aug. at
Dearborn, Michigan.
• Summary: Contents: List of 11 things that the future of the
soybean as an important Illinois crop is dependent upon–
according to G.L. Jordan, Dep. of Agricultural Economics,
Univ. of Illinois. Where do we go from here in soybean
production? Table 1–Annual production of soybeans in ﬁve
leading countries from 1925-1939: USA, Manchuria, Chosen
[Korea], Japan, Netherland India. Table 2–World production
of soybeans in 1,000 bushels (excluding China) from 19251939, including percentage increase each year over 1925.

These ﬁgures include, in addition to the countries shown in
Table 1, Kwantung, Taiwan, U.S.S.R., Rumania, Bulgaria,
Yugoslavia, and certain other small countries in Europe. U.S.
soybean production as a percentage of world production.
Why this rapid increase in U.S. soybean production? Rapid
increase in U.S. soybean production during the past 6 years.
Research leads the way: List of typical research projects at
larger corn belt agricultural experiment stations.
Extracts from letters on the future of soybeans in Illinois
from thoughtful observers: H.G. Atwood, Allied Mills, Inc.,
26 Dec. 1939. G.G. McIlroy, President, American Soybean
Association, 7 Dec. 1939. W.J. O’Brien, The Glidden Co.,
8 Dec. 1939 (use of oil in paints). N.P. Noble, Swift and
Company Soybean Mill, 8 Dec. 1939 (Swift has now built
soybean mills at Cairo, Illinois; Des Moines, Iowa; and
Fostoria, Ohio. Swift is using larger quantities of soybean oil
in their various products). Edward J. Dies, National Soybean
Processors Assn., 14 Dec. 1939. D.F. Christy, Acting
Director, USDA Ofﬁce of Foreign Agricultural Relations, 17
Feb. 1940. E.F. Johnson, Ralston-Purina Company, 21 Dec.
1939. H.P. Rusk, Dean and Director, Illinois Experiment
Station, 22 May 1940. J.W. Hayward, Archer-DanielsMidland Company, 24 May 1940.
Growth in the number of soybean crushing mills in the
USA from about 10 in 1925 to approximately 75 in 1939.
Increase in soybean yields in Illinois from 13.5 bushels/acre
in 1925 to 24.5 bushels/acre in 1939. Growing industrial
utilization of soybeans. Conclusion: “The importance of
soybeans to American agriculture is bound to be of greater
signiﬁcance as the years go by.”
Concerning research: “Our research program on
soybeans in this country is nothing less than remarkable.
In 1937 a list of soybean projects was published by H.M.
Steece, Specialist in Agronomy, Ofﬁce of Experiment
Stations, U.S. Department of Agriculture.” In 1937 some
53 agricultural experiment stations were conducting 258
separate investigations on soybeans. “By far the largest
number of these have to do with the varieties and methods
of production.” A photo (p. 29) shows a tractor pulling a
combine harvesting soybeans in Indiana.
Note: This is the earliest English-language document
seen (March 2003) that uses the term “soybean research”
(see subtitle) to refer to research on soybean production.
Address: Head, Dep. of Agronomy, Univ. of Illinois.
1942. D.P. 1940. Le soja. Note complémentaire sur son
utilisation dans l’industrie des ﬁbres artiﬁcielles [The
soybean: A note on its use in the artiﬁcial ﬁber industry].
Revue Internationale des Produits Coloniaux et du Materiel
Colonial 15(173-76):105-06. May/Aug. [1 ref. Fre]
• Summary: Soybeans can be used to make cellulose and
rayon. R. Inouye in Japan has patented a process.
1943. Hamilton, Tom S.; Nakamura, F.I. 1940. The cystine
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content of eleven varieties of soybeans. J. of Agricultural
Research 61(3):207-14. Aug. [28 ref]
• Summary: “The soybean (Soja max (L.) Piper) is fast
becoming a factor of major importance in American
agriculture. A valuable crop to the agronomist, a source of
raw materials for many industrial commodities, such as glue.
plastics, paint, artiﬁcial wood, etc., as well as a valuable
feed and food supplement for both man and animal, the
soybean occupies an important place among the cultivated
crops in many parts of the world. While soybean hay, whole
soybeans, and soybean oil are valuable foodstuffs, the
proteins of the beans are of chief interest and importance so
far as the nutritive value of the crop is concerned.
“By 1925, 1,133 varieties had been described, and
of these more than 100 named varieties are widely grown
or are being distributed in the United States (16). Some
varieties are useful for their oil content or for their feeding
value for animals. However, a number of the newer varieties
are valuable as food for human beings. Woodruff (28) of
the University of Illinois has tested 467 varieties of edible
soybeans for their eating qualities and has rated 6 as very
good and 70 as good.
“The value of soybeans or soybean oil meal, or of any
feed, as a source of protein to the animal body depends
not only upon the total amount of protein present, but also
upon its digestibility and biological value when consumed.
That the total amount of protein in a sample of soybeans
may vary widely, depending upon the variety, soil fertility,
climatic conditions, etc., has been shown by a number of
investigations. References to investigations of this nature to
1938 may be found in a review by the Soybean Nutritional
Research Council (10).”
“Summary and Conclusions: The cystine content of
extracts, containing on an average 96.2 percent of the total
nitrogen content of 11 varieties of soybeans all grown in the
same year on uniform soil, was determined. Expressed as a
percent of the whole soybean seed. the cystine content varied
from 0.213 for Virginia beans to 0.553 for Mansoy beans.
Expressed in milligrams of cystine per grain of nitrogen,
a variation from 33.1 for the Virginia beans to 89.4 for the
Mansoy variety was found. These latter ﬁgures show nearly
200 percent variation, much of which probably represents
true varietal differences.
“Since cystine or its equivalent in nutrition has been
shown to be the limiting factor in the utilization of at least
certain varieties of soybeans, and since there may be large
differences in their cystine content, it is concluded that
perhaps certain varieties should ﬁnd their greatest value as
protein supplements in human diets and in animal rations
while others should ﬁnd their greatest usefulness in the
industries.” Address: 1. Assoc. chief in animal nutrition;
2. Assistant in animal nutrition. Both: Illinois Agric. Exp.
Station.

1944. Hayward, J.W.; Hayward, Mrs. J.W. 1940. Little
soybean who are you? Proceedings of the American Soybean
Association p. 6. 20th annual meeting. Held 18-20 Aug. at
Dearborn, Michigan.
• Summary: This poem, written and submitted by Dr. and
Mrs. J.W. Hayward reads: “Little Soybean who are you /
From far off China where you grew? / I am wheels to steer
your cars, / I make cups to hold cigars. / I make doggies
nice and fat / And glue and feathers on your hat. / I am very
good to eat, / I am cheese and milk and meat. / I am soap to
wash your dishes, / I am oil to fry your ﬁshes, / I am paint
to trim your houses, / I am buttons on your blouses. / You
can eat me from the pod, / I put pep back in the sod. / If by
chance you’re diabetic / The things I do are just prophetic. /
I’m most everything you’ve seen / And still I’m just a little
bean.” Address: 1. PhD.
1945. Johnson, E.F. “Soybean”. 1940. General review of the
domestic soybean situation. Proceedings of the American
Soybean Association p. 7-18. 20th annual meeting. Held 1820 Aug. at Dearborn, Michigan.
• Summary: Contents: Introduction. Growth and progress.
Soybean oilmeal. Soybean oilmeal sells at too low a price.
Soybean oil. 1940 crop outlook. Present ﬁelds of utilization
limited. What is the industrial utilization of soybean oilmeal
and oil today? Soybean oilmeal used industrially [mostly
in glue]. Industrial use of soybean oil. Lard and cottonseed
oil vs. soybean oil. Per capita consumption of margarine
in 1937 [the top 3 are Denmark, Norway, and Sweden].
1940 crop export possibilities. Soybeans in Germany. Other
sources of soybeans for Europe. Other minor soybean uses.
Domestic, economic and political changes [gloomy forecast].
Competitive foreign oils. Enlarging our domestic market
for domestic oils. Remove state trade barriers (in 31 states
against sale of oleomargarine). Encourage the use of soybean
oilmeal in plastics.
This excellent, in-depth analysis begins: “I consider
it a distinct honor to have the privilege of opening this
discussion on soybeans, for never before were the problems
confronting this Association so serious and uncertain.”
Much of the uncertainty arises from the new war in Europe.
“Soybean ﬂour production has continued around 25 million
pounds annually.”
The conclusion states: “With the harvesting of the crop
this fall, I will have rounded out thirty years of experience
with soybeans [i.e. he started in 1910]. I feel ridiculous when
I think back how badly even I, with all my enthusiasm, have
underestimated the possible development of soybeans. Little
did I ever dream that I would live to see the day when the
United States would become the leading country in the world
production of soybeans. Yet the United States may with this
1940-41 crop move to the top position in the world as the
producer of soybeans.
“This almost unbelievable increase has been possible
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in large measure through the friendly, cooperative spirit
which has always prevailed between the growers and the
processors. May this understanding of each other’s problems
continue as we enter a new decade and an era of destiny.”
Address: Ralston Purina Co., St. Louis, Missouri.
1946. Kraybill, H.R.; Thornton, M.H.; Eldridge, K.E. 1940.
Sterols from crude soybean oil. Industrial and Engineering
Chemistry 32(8):1138-39. Aug. [6 ref]
• Summary: “A combined adsorption and extraction method
for the production of a phosphatide-free sterol concentrate
from soybean oil, having 15 to 20 times the sterol content of
crude oil, is described.”
Stigmasterol is an excellent material for the synthesis
of the hormone progesterone. Stigmasterol occurs as a
component of the sterol mixture in many different plants.
The only source of commercial importance, however, is the
mixed sterols of the soybean in which it occurs to the extent
of 20 to 25% of the total sterols.
Note 1. This is the earliest English-language document
seen (May 2016) that mentions “progesterone,” or that
states progesterone can be synthesized from a compound
(stigmasterol) found in soybean oil.
Note 2. Webster’s Dictionary deﬁnes progesterone (a
term ﬁrst used in 1935) as “a steroid progestational hormone
(C21H30O2).” Progesterone and estrogen are the two main
female sex hormones, secreted by a woman’s ovaries.
Progesterone is a type of steroid. Address: Indiana (Purdue)
Agric. Exp. Station and U.S. Regional Soybean Industrial
Products Lab., Lafayette, Indiana.
1947. Milner, R.T. 1940. News from the Regional Soybean
Laboratory. Proceedings of the American Soybean
Association p. 36-38. 20th annual meeting. Held 18-20 Aug.
at Dearborn, Michigan.
• Summary: “In previous years this Association has heard in
some detail about the work conducted by the U.S. Regional
Soybean Industrial Products Laboratory on the making of
paints and varnishes from soybean oil and the making of
plastics and other similar products from soybean meal. This
year some of the foundation work which will serve as a
support for these industrial applications will be described,
and mention will be made of a new attack on the problem of
increasing the industrial use of soybean oil.
“The agronomic work is carried out in such close
collaboration between the agronomists of the Bureau
of Plant Industry, the analytical section of the Soybean
Laboratory, and the State Agricultural Experiment Stations
that credit cannot be given to any one group. The history of
other crops has shown the wisdom and necessity of having
chemists work with agronomists so that varieties developed
for desirable agronomic characteristics may also possess
the qualities needed for industrial utilization. In practice it
has been found that one agronomist in the ﬁeld can supply

more than enough material for a dozen chemical analysts.
As a result, in studying soybean selections, introductions,
and crosses the ﬁrst eliminations are made chieﬂy on an
agronomic basis. This is easily justiﬁed, for certainly any
varieties which possess such undesirable properties as low
yield, lodging, or shattering will never be widely accepted by
American growers. Last year over 25,000 plants were grown
as second generation selections from the ﬁrst generation
plants grown in 1938. Crosses between pure lines have been
made, and sufﬁcient data are now becoming available for
some preliminary generalizations. It appears that Dunﬁeld
and Mukden varieties contribute more to seed quality
than other strains tested. Hundreds of seed from the most
promising of these crosses are being analyzed chemically,
and on the basis of these analyses further selection and
improvements can be made.
“One of the most valuable additions to this general
program has been the establishment of uniform nurseries
for the study of selections. Eight uniform early nurseries
for varieties suitable for the northern part of the soybean
belt and 11 uniform late nurseries for selections suitable for
southern Indiana, Illinois, and Missouri were established.
Because of the splendid cooperation between the laboratory
and the State Agricultural Experiment Stations, the results of
these nurseries have been of material assistance in the early
recognition and naming of two very promising varieties.
These new varieties are Mount Carmel and Patoka. Results
on the uniform late test indicated a remarkable uniformity
in behavior of these varieties while the uniform early test
showed that for the varieties studied, the areas of adaptation
in the northern soybean belt are more irregular and limited.
Many hundreds of other selections have been tested for yield
in replicated rod rows, and many of these have been analyzed
for oil and protein content.
“There are many other phases of agronomic work
which can only be touched on brieﬂy. The study of seasonal
effect on yield and composition of nine principal soybean
varieties has been continued. The results of four seasons are
now available and indicate that potassium content shows no
large differences between varieties. Results on the four-year
period conﬁrm those found for the two-year period and show
some varieties consistently are high in oil and low in protein.
Signiﬁcant differences in calcium and phosphorus content
have also been observed between varieties. Studies of the
effects of fertilizer treatment and fertility level on yield and
composition have been continued, and experiments have
been started to observe the effect of rate of seeding and date
of planting.
“In the greenhouse the effect of root temperatures on
the growth of soybeans has been investigated. In this work
transpiration and the absorption of anions and cations has
also been followed. Soybeans have been grown in culture
chambers where the air temperature and humidity have been
controlled. A low night temperature was found to delay
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maturity greatly.
“The nutrition of plants requires what may be classiﬁed
as major and minor elements. Major elements, such as
calcium, phosphorus, and potassium, have been known
and studied for a long time. Minor elements, such as zinc,
boron, and manganese, are now known to play an important
role in the life of plants. The effect of ﬁve concentrations
of potassium, from 3.16 to 316 p.p.m., on the yield and
composition of two varieties has been observed. Both
varieties showed a marked response to these extreme
concentrations, but did not behave alike. A spectrograph is
being used to detect and determine the trace element, boron,
which may prove to have a marked effect on composition.
“Increased utilization of soybean oil in protective
coatings would probably result from any measures which
would increase its drying properties. Soybean oil contains
the same constituents which make up linseed oil. Both oils
contain glycerides of the unsaturated acids, oleic, linoleic,
and linolenic, and the saturated acids, stearic and palmitic.
However, in soybean oil the highly unsaturated fatty acid,
linolenic, is present in much smaller amounts, and soybean
oil also contains larger amounts of the nondrying acids,
oleic, stearic, and palmitic. Both of these facts are reﬂected
in the iodine numbers of linseed and soybean oils. The iodine
number may be taken as a rough measure of the drying
power of the oil; for linseed it ranges from 170 to 190, while
for soybean oil the range is 120 to 140.
“Two methods suggest themselves to improve the
drying properties of soybean oil. By chemical treatment
the unsaturation of the acids might be increased or the
unsaturated glycerides present made more reactive. Work
of this nature is being carried out, but no results of practical
signiﬁcance have been obtained to date. By a combination
of physical and chemical methods it might be possible to
separate and remove the larger portion of the nondrying
constituents of soybean oil. For example, if all the palmitic,
stearic, and oleic acid components could be removed,
soybean oil would consist chieﬂy of the glycerides of linoleic
and linolenic acid and would have an iodine number in the
neighborhood of 184. All vegetable oils, however, contain
mixed glycerides. For example, one molecule of glycerol
might have combined with it one molecule of palmitic,
one molecule of oleic, and one molecule of linolenic
acid. The amounts of pure tri-glycerides, such as triolein
or tristearin, are extremely small. As a result the mixed
glycerides resemble each other closely and are difﬁcult to
separate. Using available data, it may be calculated that
there is present in soybean oil a fraction of mixed glycerides
amounting to about 30 percent which has an iodine number
of 170.
“Work on the separation of this high iodine number
fraction of mixed glycerides has been initiated using
methods of extraction with liquids. This type of extraction is
quite simple and has been extensively used in recent years

by the petroleum companies for reﬁning lubricating oils.
The method consists in mixing the soybean oil with some
immiscible liquid in which the saturated and unsaturated
fractions have different solubilities. Two layers separate,
one consisting chieﬂy of solvent with an oil fraction of
high iodine number and the other layer, chieﬂy oil of lower
iodine number mixed with a small amount of solvent. In
the petroleum industry many methods of accomplishing
this liquid-liquid extraction have been studied. It is carried
out continuously in a countercurrent apparatus, and is
both cheap and efﬁcient. This laboratory has carried out
many preliminary experiments and investigated several
solvents. It has been possible by this method to produce in
the laboratory, from a soybean oil having an iodine number
of 130, a very sizeable fraction having an iodine number
of 142. When this high iodine number fraction was tested
for drying properties, a marked improvement was noted.
Further work is needed and is now being carried out with
its ultimate objective the development of a cheap process
for separating soybean oil into two fractions, one having a
high iodine number and furnishing an excellent paint oil, and
the remaining fraction having a much lower iodine number
and enhanced value for edible purposes. This possibility has
attracted much commercial interest, and numerous patents
have already been issued on the process.
“Time is not available to describe the many other
projects studied by the U.S. Soybean Laboratory. These
have been presented to you in previous years. In most of the
work satisfactory progress has been made. Work is being
continued on these lines, and the future should show marked
and continued increases in the use of soybeans for industrial
purposes.”
A photo shows a farmer, seated on a tractor, pulling a
small plow of the 2-wheel type in a ﬁeld of corn stalks.
The U.S. Regional Soybean Industrial Products
Laboratory is: “A cooperative organization participated in by
the Bureaus of Agricultural Chemistry and Engineering and
Plant Industry of the U.S. Department of Agriculture, and the
Agricultural Experiment Stations of the North Central States
of Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
and Wisconsin.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1948. Morse, W.J. 1940. Soybeans around the world.
Proceedings of the American Soybean Association p. 7274. 20th annual meeting. Held 18-20 Aug. at Dearborn,
Michigan.
• Summary: The areas where soybean production has
recently increased are the East Indies, Rumania, Austria,
Bulgaria, Czechoslovakia, and Yugoslavia. “Soybean
production in the Danube Basin in 1939 amounted to
approximately 5 million bushels. The acreage in Bulgaria,
Hungary, Rumania, and Yugoslavia increased more than
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60% in 1940, this being attributed to the activities of two
German companies which distributed selected seed and
inoculation culture, and contracted in advance for taking the
entire production at increased prices. The Greek government
planned extensive cultivation of soybeans in 1940, providing
for importation of seed, requiring compulsory cultivation of
the crop, and the purchase of the entire crop from farmers at
remunerative prices. In addition to their attempts to establish
the crop, extensive investigations have been carried on in
the research laboratories of government agencies and private
industries of many countries in the development of new food
and industrial products from the soybean and its by-products,
oil and oil meal.”
The increase in production has been largely due to the
development of adapted soybean types through introduction,
selection, and hybridization. “Soybean breeding programs
have been carried on extensively in Germany, Russia,
Netherland Indies, Rumania, Japan, Manchuria, South
Africa, Canada, and some of the Balkan countries, and to
a lesser extent in Sweden, England, Holland, France, Italy,
Poland, Australia, India, and the Philippines.”
“The outbreak of hostilities in Europe and the resulting
interference with the ﬂow of Manchurian soybeans into
European markets brought about a rather critical situation
to the producers in that part of the Orient. Moreover,
Manchurian authorities on November 1, 1939, set up a
soybean monopoly whereby the government purchases
all soybeans for sale, ﬁxes the price, and makes all export
sales... Soybean exports from Manchuria for the ﬁrst
8 months of the 1939-40 marketing year amounted to
approximately 24 million bushels as compared with 59
million bushels for the corresponding period last season.
Exports to Europe during the 8 months of this season were
estimated at about 4 million bushels as compared with actual
exports of 32 million bushels for the same months in 193839. About one million bushels were exported this year to
Germany via Trans-Siberian Railway, and over 2.5 million
bushels to Europe by sea, a major portion of which went to
Italy.
“With practical cessation of direct shipments to
European countries, Japanese and Manchurian ofﬁcials
began concentrating on the development of new industrial
outlets for soybeans. The process of making usable protein
from soybean material as a substitute for imported milk
casein has been widely studied by government and industrial
agencies in Manchuria and Japan. At present the principal
ways in which soybean protein is substituting for milk casein
are as glue for wooden articles, furniture, veneer, plywood,
etc., paper sizing, as the adhesive element in insecticides and
water paints, and as material for artiﬁcial wool and plastics.
In 1938 more than 22 million pounds of soybean glue were
used. A few Japanese companies have industrialized the
manufacture of protein on rather an extensive scale. In
Japan only one ﬁrm is reported to be producing soybean

plastics, and these are not entirely satisfactory. Soybean
ﬁber, or casein ﬁber as it is known in Japanese trade circles,
is manufactured exclusively by one concern which sells its
products to a spinning ﬁrm for making into yarn and cloth.
The present capacity of the factory is about 22,000 pounds
per day although actual daily production is said to be only
about 13,000 pounds. The ﬁber known as ‘Silkool’ has not
yet been exported. The domestic prices range from 33 to 35
cents per pound.
“A sample of ‘Soyalex’ recently received from Japan
was said to contain not less than 60% pure lecithin. This new
soybean product may be used in making butter, chocolate,
for dressing of leather, making of shoe polishes and toilet
foods such as face creams and soaps, for cooking, making
noodles and macaroni, and in the preparation of valuable
chemicals.”
A portrait photo shows W.J. Morse.
Note 1. This is the earliest document seen (Jan. 2000)
concerning the cultivation of soybeans in Sweden.
Note 2. This is the earliest English-language document
seen (Nov. 2017) that uses the term “soybean ﬁber” to refer
to spun soy protein ﬁber used like a textile ﬁber. Address:
USDA Bureau of Plant Industry, Washington, DC.
1949. Proceedings of the American Soybean Association.
1940. Twentieth anniversary program. American Soybean
Association. In session at Dearborn Inn, Dearborn, Michigan.
August 18, 19, 20, 1940. p. 2-3. 20th annual meeting. Held
18-20 Aug. at Dearborn, Michigan.
• Summary: This meeting was held in Dearborn, Michigan,
at the invitation of the Ford Motor Co., which had its
headquarters in Dearborn. The company played an active
role in the 3-day meeting. The ﬁrst scheduled activity,
after registration on Sunday, was general sight-seeing with
suggested visits to Greenﬁeld Village and Edison Museum.
On Monday morning, Aug. 19, tours to those two places
were scheduled from 9-12 a.m. Luncheon, at noon, was
in the Alexandria Ballroom of the Dearborn Inn. Dr. E.A.
Ruddiman (Engineering Laboratory, Ford Motor Co.) was in
charge of the luncheon program, which included a welcome
address by John L. Carey, Mayor of Dearborn. Carey praised
Henry Ford’s work with soy beans and referred to him as
“Dearborn’s ﬁrst citizen.” After lunch Robert A. Boyer
(Engineering Laboratory, Ford Motor Co.) gave a talk on
“Chemurgy and the soybean.” After lunch was a tour of the
Ford Rotunda and the Rouge Plant. Monday evening the
dinner banquet was in the Alexandria Ballroom. Wheeler
McMiller, President of the National Farm Chemurgic
Council, was toastmaster. The ﬁrst talk was by W.J. Cameron
of the Ford Motor Co.
On Tuesday, Aug. 20, Dr. E.A. Ruddiman (Research
Laboratories, Ford Motor Co.) presented an afternoon paper
titled “Possibilities of soybean milk.”
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1950. Smith, John T. 1940. Today’s trend in soybean
production. Proceedings of the American Soybean
Association p. 53, 55. 20th annual meeting. Held 18-20 Aug.
at Dearborn, Michigan.
• Summary: Discusses the growth of the soybean industry in
Illinois. “Mr. President, members of the American Soybean
Association and Friends:
“In discussing the subject assigned me, ‘Today’s Trend
in Soybean Production,’ we will conﬁne our remarks to the
growth of the soybean industry in Illinois. Soybeans ﬁrst
came into Illinois in the early years of the 20th Century [sic].
At the University of Illinois some 12 varieties were grown
experimentally in 1897. After some years of experimentation,
a few farmers in various parts of the State commenced
raising a few acres. There were no mills for processing,
no established markets of any kind. These men planted a
crop, pioneering, if you please, and trusted they would be
able to save a few bushels per acre. The yield ranged from
5 to 12 bushel of seed per acre. In most cases it was almost
impossible to get a threshing machine to thresh the crop.
Elevators refused to have anything to do with them. If you
grew any beans, your only outlet was to sell them as seed for
a hay crop. Fortunately, the cow was not as skeptical as were
the people. Farmers here and there over the corn belt kept
increasing their acreage, College Extension people preached
soybeans up and down the state and the acreage of the crop
increased. The question then was, ‘What will we do with the
crop.’
“As time went on the harvesting was done with a binder,
thresher men ﬁnally accepting soybeans as a necessary
evil, rather grudgingly threshed them as a favor for 20¢ per
bushel, ﬁnally coming down to 10¢ per bushel. Fortunately
for our soybean crop–red clover began failing to stand over
the winter, and soybeans ﬁlled in as a substitute hay crop.
Progress was being made, but still our cry each year was,
‘What are we going to do with the crop?’ This brings us up to
1921.
“A linseed oil processor, Mr. I.F. Bradley, of Chicago
Heights, was experimenting with crushing soybeans and
expelling the oil. People said it could not be done, but he did
it. Soybeans immediately took a new lease on life and the
seed demand took up the available supply of beans in Illinois
and Mr. Bradley was forced to buy a car load of soybeans
in North Carolina in 1922 to get enough to carry on his
experimental work. The tune changes to ‘If we processors
only had enough beans, we could keep our plants running
and build more processing plants.’
“In 1923 the A. E. Staley Company of Decatur, Illinois
commenced processing beans in a small way. The farmers
kept increasing their acreage, and each year more tried a
few acres. Thresher men became a little more friendly to the
soybean as more and more farmers began raising them.
“Funk Brothers Seed Company, Bloomington, Illinois,
persuaded Mr. Bradley to move his plant to Bloomington.

He did so and started with three expellers in 1924. Then a
new picture came into view. The Allied Mills of Peoria made
a contract with the Grange League Federation of New York
to furnish a years supply of feed including therein a certain
percentage of soybean meal. This contract was reﬂected back
to the grower in a guaranteed price per bushel was continued
for the second year and also for the third year.
“Bean acreage increased until in 1939 Illinois alone
produced over 42,000,000 bushel of soybeans. Processing
plants increased from none in 1921 to 75 in 1939 with a
combined crushing capacity of approximately 80,000,000
bushel.
“Methods of production changed as time went on. In the
start, most of the beans were sown with wheat drills, using
every hole in the drill as wheat is sowed. As weeds became a
factor in soybean production, sugar beet drills and cultivators
were used, planting the beans in rows 21 inches apart. Now
there is a deﬁnite trend to grow soybeans in rows, in many
cases, using a regular corn planter, with 36 to 40 inch rows
and cultivating with the regular corn cultivators. Reports
of yields exceeding solid drilled plantings are continually
coming to us. Yields have increased from a few bushels per
acre in 1910 to 30, 35 and 40 bushel per acre, some going
even higher. This is due to better methods of production,
better inoculation and better varieties.
“To date the progress made in soybean production is
due to the plant breeders, the culture people, the machinery
companies, the processors, as well as farmers. The plant
breeders have selected, people have encouraged better
inoculation of beans, the machinery companies have
improved the machinery at hand and introduced the combine
of the wheat ﬁelds of the west into the bean ﬁelds of Illinois
and other states. This probably has been the one big factor in
the increased growing of soybeans.
“Among the varieties ﬁrst grown in the State are Ito
San, Midwest, Ebony, Virginia and A.K. A few years later
we grew the Manchu, Illini, Dunﬁeld, Mansoy, Virginia and
Ebony. In addition to these we are now growing Wisconsin
No. 3, Richland, and a new selection ‘The Chief’ which are
now coming into the front.
“The old method of cutting with the binder, shocking
and threshing with the threshing machine was a costly
operation. The ﬁrst combines introduced were the 12 foot
machines that were used in the wheat country. As there were
few machines and a big demand for custom harvesting, we
ﬁnd people buying 10 to 20 foot cutter bar machines. There
is a deﬁnite trend now back to smaller combines with a 5 to
6 foot cutter bar for the average farm. These little machines
will cut two rows at a time. They can be operated by one
man and under favorable conditions he can cut and thresh 15
acres a day.
“As we view the ‘Future Trend in Soybean Production’
we see the plant breeders searching for new varieties of
soybeans for special purposes. Anyone who has tried to eat
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commercial soybeans under whatever name has been sadly
disappointed. There are many varieties of edible soybeans
today that are really palatable.
“Machinery companies have perfected the machines
to a high degree of efﬁciency. We are looking to processors
for new ways of utilizing the by-products of the crushed
soybeans. There seems to be no limit to the different things
that can be made from them. A few of these are plastics,
linoleum, glue, T.N.T. [explosives], paints, oils, varnish,
edible oils, automotive parts, etc.
“From the producers stand point the trend is deﬁnitely
to row beans. As to the width of rows, experience will
determine that problem. At the present time the corn planter
width row seems to be in the ascendency. Crop indications
point to a 100,000,000 bushel crop this year. In our opinion
the saturation point has not been reached. Research is
continually ﬁnding new uses for the crop. We have seen
in Illinois an increase of from 5,240,000 bushel in 1934
to 42,000,000 in 1939 with a demand for still more beans.
In a time of crop surpluses, soybeans have been a form of
insurance to the farmers income.” Address: Tolono, Illinois.
1951. Taggart, M.F. 1940. Progress in soybean oil paint.
Proceedings of the American Soybean Association p. 2426. 20th annual meeting. Held 18-20 Aug. at Dearborn,
Michigan.
• Summary: “Upon the occasion of this twentieth
anniversary of the organization of the American Soybean
Association, it is surely quite ﬁtting that the agenda should
include such a lay subject as Soya Oil Paint.
“It is not my privilege to know what is going on in other
paint laboratories and you can bet your bottom dollar that I
do not care, because we have found it just good horse sense
to tend to our own rat killing.
“In these times of political, economic and even social
unrest, it is often a bit difﬁcult for us to focus our attention
upon the more prosaic things of our everyday life. Paint for
example.
“This assemblage seems to be permeated with the aroma
of Soya Beans. The very presence of such missionaries
as Messrs. McIlroy, Johnson, Hayward, Milner, Burlison,
Beeson, Boyer and others testiﬁes to the interest in Soybeans
throughout the country.
“You are all conversant with the phenomenal rise in
importance of Soya Beans as a farm crop. If you will but
lend an ear to the other program colleagues, you will be
impressed with the versatility of that once lowly but now
mighty Soybean.
“Your slaving program ofﬁcials have asked me to
speak upon the Progress of Soybean Oil Paint. Had that
subject wordage been phrased, Progress in Oil Paint, I
would have centered my expression around Soya Bean Oil.
Had the subject been stated Progress in Varnish, I would
have necessarily put the spot light upon Soya Bean Oil. So

anyway you word my subject, you will receive the same
response, so long as you use that ﬁrst word Progress. | Now
Progress works like a window shade–up and down–and again
like a window shade it’s the pull that counts, not the push.
Try pushing up a window shade some day and see how well
you get along.
“Now, just how many people are pulling for Soya
Paints?
“For some years, this American Soybean Association,
the National Farm Chemurgic Council, the Processors and
others have been trying to pull the paint formulating chemists
into using greater amounts of Soy Bean Oil in surface
coatings and if we are to believe the statements attributed
to Otto Eisenschiml and Dr. Holly in a recent issue of Paint,
Oil and Chemical Review, the party is over. You proponents
of Soy Bean Oil in paint might just as well pick up your doll
rags and go home. It seems that Soya Bean Oil has to have
some other oil carry the load. Perilla Oil, Tung Oil, Linseed
Oil or what have you. Some off-breed resin might help.
“Personally, I do not believe such statements are
factorial. I hope the two men have been misquoted.
“Permit me to go out on that celebrated limb.
“In 1935, the O’Brien Varnish Company used the
insigniﬁcant amount of 100 gallons of Soya Bean Oil
entirely experimental, because their chemists did not then
know how to make good use of the oil and I was in charge of
the work. Upon the goading of your Soy Bean Missionaries,
the chemists were spurred on to more intensive effort. Let
us advance the date now and raise the curtain on a scene of
1940 in the same paint and varnish plant. There you will
be amazed, or at least pleasantly surprised, to discover that
over 800,000 pounds of Soya Bean Oil will be used this year
alone. There are those who will shout derisively, ‘Shame on
such chemists.’ ‘The very idea of putting Soya Bean Oil in
paint.’ ‘Why, it won’t dry.’ ‘It is too soft, it is an adulterant.’
And so on far into the night.
“Chemists, generally speaking, are self centered folks.
Usually going on about their business with but little care
for what the general public says or thinks. Being concerned
more in accomplishing something, and incidentally have a
lot of mental fun, chemists have made great strides, forward
toward the goal of Soya Oil Paints.
“Witness the jump in one plant, above mentioned, from
a mere hundred gallons to 800,000 pounds in but ﬁve years
of virgin research. I wonder what others are doing? I’ll bet
they are doing plenty with Tung Oil out of sight in price and
Perilla Oil recently off the market entirely.
“Let us get at the Progress in Soya Bean Oil Paints more
concretely. Here is a panel showing a white enamel as ﬁne
a piece of goods as your wife or mine would ask for, for her
household use. The product is long in oil, will stay white, has
a beautiful luster, is washable, easy to apply, dries ﬁne, get
that–I said dries ﬁne, and the oil constituent is all Soya Bean
Oil. True, the oil is not just any old Soya Bean Oil that may
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be laying around the plant in some leaky drum. The oil has
received a rather specialized treatment as yet not patented
nor even applied for, but the treatment is as different as
night and day, and does do the job. Believe it or not, Soya
Bean Oil by this treatment is so re-orientated internally as to
chemical structure that the pure oil without driers, without
added resins or other oils, will dry in a reasonable time to a
ﬁlm quite satisfactory for use in paint products. That, folks,
is progress.
“Again resorting to panel display, this treated Soya Bean
Oil may be incorporated into various types of varnishes
which are highly resistant to water spotting. That is progress.
Dr. Milner may elaborate upon that phase of his work and I
will not encroach upon his sphere of activity because of my
respect for his efforts and because I like him personally.
“I mentioned this window shade business as a simile
earlier in my remarks. Let’s get back to that. We have found
that Soya Oil Paints merchandize themselves in those
geographical areas where the good word has been spoken.
Noised around a bit as it were. First hand experience with a
well made Soya Paint will quickly sell the user upon the high
quality of Soya Paint. So you see what I mean when I allude
to the window shade episode. Good Soya Paints are pulling
converts down the middle aisle to the altar of paint quality,
and that is my idea of Progress.
“From all directions, you are hearing that ﬁrst quality
paint products can be and are now regularly produced from
Soya Bean Oil. Now, why is it that such fact is not reﬂected
in your statistics resume. Here’s the reason: When the urban
painter has become conﬁrmed to the religion of more for his
dollar, when the farmer insists upon better quality via Soya
Bean paints, when in short the gospel has been well preached
by sincere pastors of your Church of the Soya Bean–then,
there will be a real meaning to Progress in Soya Bean Paints.
“There has been great progress, there will be great
progress further, but there is an undercurrent of adverse
apathy toward Soya Oil Paints. Wonderful products are
regularly made using Soya Bean Oil and we are very happy
over the net results but we have noticed that Soya basis
paints receive wide acclaim by their own virtues of quality
most surely when we make no mention of the presence of
Soya Oil. The paints or enamels unto themselves are extra
ﬁne top graders, but we dare not tell the whole truth because
of certain insidious carpet-bag gossip behind the scenes.
“A deﬁnite curse unjustly has been hung onto Soya Bean
Oil Paints. Possibly, it is another case of the sins of early
youth cropping out, but the curse is there, sin or no sin, either
in innocence or ignorance.
“Here is a worth-while opportunity for your publicity
committee to do you some real good. Make an independent
investigation. Determine the facts.
“Call out the guard, sound off, and you will have
progress.
“It is OK by me if I am accused of having spoken rather

militantly. I admit it. When I know that such ﬁne folks as
the Central Soya Company of Decatur, Indiana, are in there
pitching for Soya Oil paint progress, I believe in mentioning
it.
“Now brace yourself. The bull’s coming.
“I am sick and tired of hearing what all is wrong with
Soya Bean Oil, and I am not interested in picking specks
out of rotten apples. However, I am aroused by certain
progress in rust inhibitive properties of a new Soya Bean
Oil Paint. Here it is or may I say, ‘Here she be.’ That panel
was just an old rusty piece of iron. Upon this area over the
rust, we applied good red lead and oil. Admittedly a honey
for structural steel maintenance. Underneath that ﬁlm, the
rust is still there as you can determine by merely scratching.
Upon this other area, we applied a new Soya Bean coating–
right over the rusty surface. By similarly scratching the
surface, you may note that the rust is no longer there and the
structural iron body is protected. Now that is all I am going
to tell you about it. But the general public can suck on their
thumb for the rest of the story. We are going to town on it.”
Address: Director of Research, O’Brien Varnish Co., South
Bend, Indiana.
1952. A.C. 1940. La culture de la fève soja [Cultivation of
the soybean]. Croix (La) (Paris). Sept. 7. p. 2, col. 2. [Fre]
• Summary: Would this not be the moment to introduce into
France the cultivation of this Oriental legume?
For 5,000 years the soybean has constituted a substantial
prepared dish for the Chinese, and for the last 30 years
its renown has become international. It has been exported
in bulk and in sacks from all the ports of Manchuria and
mainly from Dairen, the terminus of the “South Manchuria
Railway.” Among the farm products sent from Manchuria,
whose value is about $500 million a year, the soybean
occupies by far the ﬁrst place.
The Japanese are also interested in this crop. Millions of
immigrants from the provinces of Shantung and Zhili (Chili,
Chihli; dissolved in 1928) come to harvest it.
In their laboratories at Dairen, Japanese chemists have
discovered numerous ways of utilizing the soybean: not only
for feeding man and beast, but it can also be used for making
soap, cheese [tofu], varnish and paints, ink for printing,
enamel, linoleum, explosives and motor fuels, and lubricants.
It is made into bread; the ﬂour is used in Italy for macaroni
as well as for biscuits. An exquisite table oil is extracted
from the soybean. Some ﬂavors in a bowl of soup give the
aroma and the taste if true bouillon. Japan must nourish a
constantly increasing population with the products of its
old, exhausted ﬁelds. The waste products from the soybeans
[i.e., from pressing out the oil], pressed into large cakes,
make an excellent fertilizer and contribute largely to the
solution of the problem. The Japanese continue their research
into obtaining a more abundant harvest and improving the
soybean oil.
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I believe that the soybean is cultivated in Ireland. Why
is the cultivation of this modern manna not introduced into
France?
Note: Amazing that by Sept. 1940 the writer is unaware
of all the work since 1855 to introduce the soybean to
France!
1953. Balzli, Jean. 1940. La culture du soja “magique” et sa
contribution au redressement de la France [The cultivation of
the “magical” soybean and its contribution to the recovery of
France]. L’Eclaireur de Nice et du Sud-Est. Sept. 17. Later
published Revue Internationale du Soja, March 1941, p. 4145. [1 ref. Fre]
• Summary: Includes a discussion of uses for human foods,
including defatted soy ﬂour, soy coffee, soy chocolate,
Worcestershire sauce, soymilk, tofu, and soy sprouts. Other
uses include lecithin and industrial uses of soy oil and soy
proteins.
1954. Davidson, Glenn M. 1940. The use of soybean oil
in edible products. National Farm Chemurgic Council,
Chemurgic Paper [No. 42]. 7 p.
• Summary: Presented “at the Second Mid-American
Chemurgic Conference September 16 and 17, 1940,
Cleveland, Ohio.”
“Available records indicate the ﬁrst soybeans were
introduced into the United States in 1804. At that particular
time, soybeans ware regarded as a botanical curiosity and it
was not until recent years when this industry was extensively
developed. The ﬁrst soybeans milled in this country were
pressed in a cottonseed oil mill in North Carolina in 1913.
The industry is now using three methods for extracting oil
from the soybean, namely, the hydraulic, the expeller, and
the solvent process. The resulting oils are known according
to the method of extraction employed. Hexane is used in this

country for all commercial extraction of soybean oil and the
resulting oil has very desirable characteristics as concerns its
use in edible products.
“During the past few years, we have witnessed the
rise of soybean oil to a position of major importance in
our domestic consumption of fats and oils. The extent of
the uses of soybean oil in the edible and inedible products,
particularly the former, and the keen interest in same, have
been steadily growing in our country and offer ample room
for further expansion of soybean oil consumption. It is
expected that trading in soybean oil futures will be instituted
on the New York Produce Exchange in the near future. This
futures market will afford hedging facilities to merchants
and processors of soybean oil, such as have been available
hitherto in cottonseed oil and other agricultural commodities.
“Soybeans have been grown for many years in the
United States, but the crop and its processing have become
of major commercial importance only during the past few
years. Up to 1929 the major portion of the crop was cut
green for hay, plowed under for green manure, and grazed or
hogged off. From the 1929 crop of soybeans approximately
eighteen per cent was crushed for oil, yielding 13,424,000
pounds. Ten years later, in 1939, the production of beans
aggregated 87,409,000 bushels, and it was estimated sixtysix per cent was crushed for oil, yielding approximately
535,000,000 pounds. It appears possible that the coming
decade will witness continued rapid expansion in the
acreage, and production of soybean oil in the United States.
“The rapid growth of soybean production during the
past few years is attributed to a number of causes. The
tariff act of 1930 imposed a duty of $1.20 a bushel on
imported soybeans. The acreage restriction programs of
the agricultural adjustment administration, beginning in
1933, made available millions of acres that formerly had
been planted in major crops. The government slaughter of
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pigs in 1933 and the draught in 1934 created a shortage of
fats and oils for human consumption and of feed for cattle
that sent soybean prices soaring. Farmers’ response to
this combination of available acreage and high prices was
inevitable. In 1939 soybeans were grown in twenty-eight of
the 48 states with Illinois leading in production.
“The utilization of soybean oil as an edible oil on a large
scale is new to this generation. During the world war and
the immediate post-war period, however, large quantities of
soybean oil were imported from the Orient for processing
into oleomargarine and compound lard. At that time, the
United States was exporting large quantities of lard and
other fats to the Allies, and the resultant shortage in domestic
supplies of edible fats and oils and the attendant very high
prices necessitated the importation of soybean and other oils
for edible purposes. The 1921 price decline, larger supplies
of domestic fats and oils, and the imposition of duties in
1921 and 1922 put a halt to large imports of soybean oil. In
1934, coconut oil originating in the Philippines, formerly
duty free, was subjected to an excise tax of three cents a
pound on the ﬁrst domestic processing. At about the same
time, a number of states imposed excise taxes of ten to
twelve cents a pound on oleomargarine containing imported
oils. As a consequence of these measures, the demand for
domestically produced soybean oil for processing into
oleomargarine was greatly enhanced. Coincidentally,
the low level of hog slaughter and the short 1934
cottonseed production enhanced the demand for soybean
oil for processing into compound lard, and vegetable oil
shortenings.
“Consumption of fats and oils for edible and inedible
purposes has been increasing steadily for many years and
this is partly the result of a gradual change in dietary habits
and partly the result of new uses in industry. In 1920, the
United States consumed 5.9 billion pounds of all fats and
oils, including butter and lard, or 55.8 pounds per capita.
Last year, 1939, consumption was the largest on record,
aggregating 9.8 billion pounds, or 75.0 pounds per capita.
Domestic consumption of soybean oil in 1939 of 447
million pounds constituted 4.5 per cent of the all fats and
oils total. This may appear small, but soybean oil stood in
seventh place last year among all fats and oils. The relative
position is shown in the following table:
“Total Consumption of Leading Fats and Oils in the
United States in 1939
“1. Butter 2,325,205,000 pounds
“2. Lard 1,655,182,000 pounds
“3. Cottonseed Oil 1,415,334,000 pounds
“4. Tallow (Inedible) 878,437,000 pounds
“5. Coconut Oil 609,575,000 pounds
“Linseed Oil 561,151,000 pounds
“7. Soybean oil 446,925,000 pounds
“The consumption of soybean oil in edible products
alone, for the United States during the year 1939, was

approximately as follows:
“Shortening Products 201,599,000 pounds
“Oleomargarine 70,822,000 pounds
“Other edible Products 32,345,000 pounds The use of
oleomargarine in the United States is not large, but is tending
to increase. During recent years, it has averaged around
three pounds per capita, comparing with an average per
capita butter consumption of around seventeen pounds. In
some European countries where the per capita consumption
of butter is fully as high as in the United States, per capita
consumption of oleomargarine is much greater. Exponents
of increased domestic oleomargarine consumption aver that
it compares favorably in nutritive value with butter, and that
prejudice and legislation are preventing a large portion of the
population from using sufﬁcient quantities of tablefats.
“The per capita consumption of oleomargarine and of
butter in United States and in some foreign countries in 1937
is interesting in that it suggests the possibilities for some
domestic expansion of oleomargarine consumption.
A table shows Per Capita Consumption of Oleomargarie
and Butter in Various Countries (in pounds) and total.
“1. United States: O = 3.1 B = 16.7 T = 19.8
“2. Denmark: O = 45.6 B = 17.9 T = 63.5
“3. Sweden: O = 21.6 B = 17.2 T = 38.8
“4. Belgium: O = 14.6 B = 17.2 T = 31.8
“5. Germany: O = 11.9 B = 19.6 T = 31.5
“6. United Kingdom: O = 6.5 B = 24.2 T = 30.7
“7. Australia: O = 3.6 B = 36.1 T = 39.7
Note: Lowest per capita consumption of margarine is in
the USA, highest is in Denmark.
Lowest per capita consumption of butter is in the USA,
highest is in Australia.
Lowest per capita consumption of the total (by far) is in
the USA, highest total (by far) is in Denmark.
“The comparatively low level of consumption of table
fats in the United States is partially offset by a larger use of
fat meats and of lard, compound lard, standard vegetable
shortening (part hydrogenated) and 100% hydrogenated
vegetable shortenings than in most other countries.
“The composition of oleomargarine has undergone
considerable change over the years. Originally, it was
produced largely from animal fats and oils, of which oleo oil
and neutral lard were the principal constituents. Gradually,
the use of animal fats declined, and they now constitute but
a minor component. Coconut oil replaced animal fats and
oils to such an extent that, at one time, it constituted 75 per
cent of the total of all fats and oils used in the production of
oleomargarine. As a consequence of the revenue act of 1934
and of taxes in some states on oleomargarine containing
imported oils, the use of coconut oil has declined very
rapidly during the past few years. Simultaneously, the use of
cottonseed oil and soybean oil has increased sharply.
“The following table shows the changes that have
occurred in the use of fats and oils in the production of
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oleomargarine in the United States:” (Continued). Address:
General Superintendent, Durkee Famous Food Division, The
Glidden Company, Chicago, Illinois.
1955. Davidson, Glenn M. 1940. The use of soybean oil in
edible products (Continued–Document part II). National
Farm Chemurgic Council, Chemurgic Paper [No. 42]. 7 p.
• Summary: (Continued): The previous table showed only
animal fats. This table is continued on page 4, showing
the percentage use of vegetable oils used in the domestic
production of margarine.
“The principal factor affecting the domestic demand
for oleomargarine is the price of butter. When butter
prices are relatively high, butter consumption declines and
oleomargarine consumption increases. Sometimes, butter
prices have been relatively high for several years at a time,
resulting in fairly heavy substitution. Butter prices ordinarily
rise sharply in the fall and decline in the spring, as a
consequence of which oleomargarine consumption increases
and declines correspondingly.
“Soybean oil competes chieﬂy with cottonseed oil in
the manufacture of oleomargarine, and the amount used
is dependent upon whether soybean oil prices are high
or low relative to cottonseed oil prices. For a short time
during 1939, the use of soybean oil in the production
of oleomargarine was larger than that of cottonseed oil,
although, for the year as a whole, the use of soybean oil was
28 per cent smaller than of cottonseed oil.
“The term ‘Compound lard’ is somewhat misleading,
but is used in this paper in order to comply with general
trade practice. Originally, the term, sometimes shorted to
‘compound’, was used to designate soft lard blended with
tallow or stearin, to which cottonseed oil or some other
edible oil might be added. Later, the term was applied to
cottonseed oil or other edible oils blended with tallow or
stearin. Still later, after hydrogenation of oils had been
introduced, the term continued to be applied to vegetable
oils that had been hydrogenated to the consistency of
lard. Now the term ‘100% hydrogenated shortenings’
and ‘standard shortening (part hydrogenated)’ is given to
these hydrogenated vegetable oils. At the present time,
they constitute the great bulk of the so-called shortening
production. Some small amount of compound still is
produced by the old method of blending vegetable oils with
tallow or stearin, but the use of lard as a component has been
almost discontinued. The development of the hydrogenation
process was a solution to the problem of preparing vegetable
oil and fat compounds. Today hydrogenated vegetable oils
are used to a greater extent in the baking industry than butter
because the industry has developed plastic hydrogenated
oil products that have better water-carrying properties than
butter has at temperatures above 75ºF.
“Vegetable oil shortening, originally introduced as a
lard substitute, now stands on its own. Dietary habits and

some consumer preference for vegetable as opposed to
animal products have been factors in the increased rate of
consumption. The product has been advertised widely under
trade names, and is packaged attractively for the retail trade.
For bakers and other large consumers, it is sold in drums,
various weight cans, and in tubs.
The following table shows how consumption of
vegetable oil shortenings, all types, has expanded, in
comparison with lard [from 1912 to 1929]:
“Competition between vegetable oil shortenings and
lard is keen, particularly in the baking industry. Here,
comparative prices play an important role. Short supplies
and high prices of lard following the government 1933 pig
slaughter and the 1934 drought induced heavy switching
from lard to vegetable oil shortenings in 1935. The impetus
given to vegetable oil shortenings consumption by high
lard prices in 1935, 1936, and 1937 has not been entirely
lost, despite the fact that lard prices are lower than those
of competing products. Reluctance of bakers to change
formulae probably accounts for some of the maintained
vegetable oil shortening consumption, but retail consumer
preference also plays a part. Many housewives are willing to
pay several cents a pound more for vegetable shortening than
for lard owing to the fact they can obtain better results in
their baking, frying, etc.
“The vegetable oil shortening industry ranks with the
soap industry as the largest users of fats and oils. In 1939,
factory consumption of all fats and oils, according to classes
of product produced, was as follows:
A table shows: Edible product production of vegetable
oil shortenings, oleomargarine, and other edible products.
Inedible product production of soap, paint and varnish,
linoleum and oilcloth, printing inks.
“Originally, the principal vegetable oil used for
vegetable oil shortening was cottonseed oil, but the fats
and oils shortage during the world war and immediate postwar period necessitated a larger use of other oils, including
imported soybean oil. Later, cottonseed gradually reassumed
its former importance. The restriction of cotton acreage
under the agricultural adjustment act and the very short
cotton crop in the drought year of 1934 reduced the supply
of cottonseed oil so much that manufacturers turned to other
vegetable oils. If cottonseed oil is high relative to soybean oil
and other edible oils, manufacturers use larger quantities of
the cheaper oils. Soybean oil has been gaining favor among
vegetable oil shortening manufacturers during recent years
owing not only to its relative price attractiveness but as well
to the high quality product that it makes.
“Large quantities of salad oils are used annually in the
United States. Olive oil is a very satisfactory salad oil, but it
is too expensive and the supply is too limited for general use.
Most salad oils are simply reﬁned, deodorized vegetable oils.
The oils usually are packaged in small cans of pints, quarts,
and gallons for the retail trade. Cottonseed, corn, peanut
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and soybean oils are the usual accepted salad oils and we
further note the use of soybean oil in this ﬁeld is gradually
increasing.
“The commercial production of salad dressing,
mayonnaise, and related products is growing rapidly. At
the present time, upwards of 40 million gallons of these are
being produced annually. In their production, approximately
250 million pounds of vegetable oils are used. In 1939, it is
estimated, about 20 million pounds of soybean oil were used
in the commercial production of salad dressing, mayonnaise,
and related products. In this ﬁeld, it competes principally
with cottonseed oil and corn oil.
“Research conducted by our laboratories during the
past several years has brought to light some very interesting
developments in the improvement of ﬂavor and stability of
reﬁned and deodorized soybean oil, both as salad oil and
hydrogenated products. As many of you undoubtedly know,
freshly reﬁned and deodorized soybean oil on standing for
certain periods of time would develop a ﬂavor described as
‘grassy’. In the past, efforts to treat the oil so as to prevent
this ﬂavor reversion were almost entirely unsuccessful.
We realized the full importance of this situation and were
conﬁdent that if the problem of reversion can be solved,
that soybean oil will retain its place on a basis of merit as
an important factor in the edible oil industry. Our various
research has developed improved plant procedures, such as
the following:
“1. Selection of the crude soybean oil.
“2. Reﬁning and re-reﬁning.
“3. Washing
“4. Drying–with carefully controlled heat and vacuum.
“5. Bleaching.
“6. Deodorizing–in modern and specially designed
equipment–using Dowtherm heating system and vacuum
equipment for vacuum operation at one tenth inch to three
tenths inches of mercury absolute.
“7. Specially controlled procedures for cooling the
deodorized oil under vacuum.
“8. For hydrogenated oils–We have adopted many
special procedures to assure proper ﬁnished colors and
prevent injury to the oil at this stage of the operations.
Further, the use of specially active catalyst to secure the
greatest selectivity which is very important.
“9. Plasticizing of the ﬁnished deodorized, hydrogenated
soybean products under carefully controlled conditions,
maintaining the plasticized product under an atmosphere of
inert gas.
“All of these recent developments have permitted us to
produce ﬁnished soybean salad oils, hydrogenated margarine
oils, and various types of hydrogenated shortenings which
possess greatly improved colors better keeping properties,
with little or no reversion in ﬂavor characteristics.” Address:
General Superintendent, Durkee Famous Food Division, The
Glidden Company, Chicago, Illinois.

1956. Hamilton, Gurdon H. 1940. The use of soya bean oil
in paints and varnishes. National Farm Chemurgic Council,
Chemurgic Paper [No. 44]. 3 p.
• Summary: Presented “at the Second Mid-American
Chemurgic Conference September 16 and 17, 1940,
Cleveland, Ohio.
“The Glidden Company has done a great deal of
pioneering work in regard to the soya bean and now has
one of the largest soya plants in the country. This plant
has a 2,000,000 bushel elevator and handles 3,000,000 to
6,000,000 bushels of beans annually.
“Many varied products are made from the beans
but I will conﬁne my remarks to the oil, and in this ﬁeld
the Glidden Company is a very large user. We consume
4,000,000 to 5,000,000 gallons of oil per year but this is not
all used in paints.
“Before discussing the possible uses of soya bean oil in
paint or varnish, I think it would be well for us to consider
ﬁrst the various desirable qualities of any oils which might
be used in these ﬁelds.
“Inasmuch as this is not primarily a meeting of paint and
varnish manufacturers, I will explain brieﬂy the functions of
an oil in a varnish or paint.
“Varnishes are composed principally of a resin, an oil or
combination of oils, a solvent, and various metallic driers.
The function of the resin is to impart hardness to the ﬁlm, the
oil gives the elasticity, the solvent is present simply to reduce
the whole mess to a brushable or workable consistency,
and, of course, the driers help the oil to oxidize or dry. In
practically all cases the oil is bodied. This is accomplished
by heating in a kettle at temperatures ranging between 400
and 625ºF. for varying lengths of time. This body is desirable
to prevent the varnish from ﬂowing out in a very thin ﬁlm or
sagging.
“Paint consists of an oil, combination of oils, perhaps a
varnish or a combination of varnish and oils with pigments,
and probably some drier.
“Now as to the desirable qualities: These are rapid
drying, weather and water resistance, good color and
color retention, the ability to become heavy in body when
cooked in a varnish, low cost, neutrality to pigments, clarity,
abundance of supply, and public appeal.
“How does soya bean oil stand in regard to these
qualities? It is fairly slow in drying, not the best for weather
and water resistance. It does have good color and will retain
its color very well when exposed to heat and light. Soya
oil is not a very good oil for varnish purposes because it
bodies very slowly. This, of course, increases the cost of
varnish and the prolonged cooking time darkens the color
of the oil. Ordinarily soya oil is fairly cheap; it is neutral
to pigments, is clear, and there is an abundant supply. In
farming communities where soya beans are raised, there is an
especial desire to use an oil produced from a local product.
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“Soya bean oil is one of a great many oils that are
available to the paint manufacturer and its use will be
determined by the way its desirable qualities ﬁt into the paint
ﬁeld.
“In order to visualize the exact position of this oil and
the various possibilities, we will consider. the different forms
in which it can be used. I believe four classiﬁcations will
cover this.
“No. 1. The raw oils as it comes from the expeller or
extraction tower and, arbitrarily, under this caption we will
include neutralized, reﬁned, and refrigerated oils.
“No. 2. A chemical combination of soya bean oil with
other materials
“No. 3. The use of the various constituent parts of soya
bean oil which have been chemically and mechanically
separated.
“No. 4. Changing the oil chemically so that new
products are formed.
“So far the greatest amount of soya bean oil in paint
has been used under heading No. 1, which is without any
chemical change. In this division, by far the greatest volume
has been used in house, barn, and similar paints. A great
amount of work has been done and many claims have been
made. I believe some tests have indicated that soya bean oil
was more durable than linseed while others have reversed
this ﬁnding. In the former case I do not know what the drying
conditions were or anything about the time. On the whole,
however, we do know that soya will not dry as rapidly as
linseed. We do know that it is usually cheaper than linseed.
These are the two main factors operating for and against its
use in ordinary paints.
“When a paint manufacturer sells paint, his product must
be satisfactory under all conditions. Possibly he can make a
paint out of straight soya that will be very satisfactory under
ideal conditions but will it do as well in humid, cold, or rainy
weather and how will it resist mildew? Personally, I am
not sold on the idea that soya is the best thing to use 100%
in paints. I believe it has its place and may be used with
satisfaction if combined with other oils.
“In most cases soya is not very desirable for varnish
making because of its poor drying qualities and because it
bodies so slowly in the kettle. However in some cases its
ability to retain its color makes it desirable in some baking
varnishes. It is also desirable in certain black baking japans
and high baked special ﬁnishes, because it will not become
brittle as soon as better drying oils will.
“Under the second classiﬁcation we are to consider the
oil used in chemical combination with other materials. Up to
the present time the greatest use has been in alkyd varnishes.
“These varnishes are made in general by combining the
oil or the oil acids with glycerine and phthalic anhydride.
If the cooking procedure, such as temperature, time, rate
of cook, and loss, can be accurately controlled, this type
of varnish is readily adaptable to large scale, automatic

manufacturing procedure.
“In the familiar types of regular oil varnishes natural
resins are cooked with various oils and usually the cooking
is done in small kettles of perhaps 200 gallon capacity. These
types are not especially adaptable to volume production in
large kettles. This is because there is no deﬁnite and exact
chemical reaction occurring, and the proper cooking time is
determined mainly by the experience of the operator.
“In the manufacture of alkyds large capacity equipment
is acceptable. The reaction is carried out in an atmosphere
of inert gas with thermostatically controlled heat. The inert
gas prevents oxidation of the oils, with consequent improved
color in the varnish and also forms a ﬁre protective blanket,
and naturally the large volume will reduce the manufacturing
cost per unit.
“Soya is not the only kind of oil used in this type of
varnish, but it can be used here to good advantage because
of its usual low cost, and in some cases it is more desirable
than other more expensive oils because it does retain its good
color so well. Varnishes of this sort are now used mainly
in baking enamels for ﬁnishing metal objects. There is,
however, a growing tendency for paint manufacturers to use
these alkyds to fortify oils in air drying paints.
“This use for soya has been increasing tremendously
during the last several years and is still going up strongly.
“The third heading contemplates using the constituent
parts of soya bean oil which might be chemically and
mechanically separated. It is possible to split the soya bean
oil into different fractions, and we know how to do this,
but the differential in price between soya and linseed, or
whatever the fraction is to be used for, must be sufﬁcient to
pay for the splitting and leave some proﬁt for the processor.
If this procedure is followed, we would pick out some good
drying fractions, some slow drying fractions, and portions
that might be used for edible purposes, others for soap stock,
and ﬁnish up with vegetable pitch.
“The fourth classiﬁcation considers the formation of
new products from the oil and so far the only practical
method is chlorination and dechlorination. Brieﬂy this
process consists of treating the oil with chloride and then
removal of the chlorine as hydrochloric acid by treatment
with caustic soda. This also removes hydrogen producing a
more unsaturated oil which will dry better than the natural
oil.
“This method is too expensive for practical purposes and
probably will not be used commercially.
“To sum up the whole situation, there will probably
be no tremendous increase in the use of soya bean oil in
the natural state. The use of soya bean oil in chemical
compounds with other materials is increasing and in all
probability will continue to do so. We will have a greater use
for the oil in this manner as time goes on and we learn more
about it. If the cost of soya oil remains low enough there will
be a development in splitting the oil, but the greatest ﬁeld for
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future development is in all probability through forming new
products out of the old. This development will be slow and
will be expensive, but little by little our fund of information
will increase and over a period of time we will learn how to
make a great many things out of soya bean oil that we know
nothing about now.” Address: Nubian Paint & Varnish Co.,
Chicago, Illinois.
1957. Winter, Louis. 1940. Breuvage, engrais, tissu, peinture,
farine... Voici l’incroyable “Soja!” [Beverage, fertilizer,
textile, paint, ﬂour... Here is the incredible Soya!]. L’OuestEclair. Sept. 26. p. 1, 2. [Fre]
• Summary: In this period of restrictions, who would not
think gladly of Soya? Thousands and thousands of infants
have been raised on soymilk [infant formula]. Both soy ﬂour
and soymilk are useful in cooking, in making pastry, and
cheeses, and confections. It can also be used to make bread
(for diabetics) and pasta.
And that’s not all. Soya oil is edible after it is reﬁned.
And an infusion of soya can be used to make a nutritive
coffee.
The seed can be consumed green (as a vegetable),
germinated (to make sprouts) or roasted. It can also be
used to feed animals. To be continued. Address: Ingénieur
Horticole, Directeur du Jardin de Plantes, Parcs et
Promenades de la Ville de Rennes [in northwest France].
1958. Bricker, John W. 1940. Progress of the soybean
industry in Ohio. Proceedings of the American Soybean
Association p. 75-77.
• Summary: The Ohio Department of Agriculture made no
mention of the soybean prior to its 1915 annual report. That
year less than 5,000 acres were planted. In 1939 soybean
acreage in Ohio was 13 times what it was in 1924 and 1925,
and more than 4 times what it was in 1934. “Up to 1935 the
soybean was utilized principally as a supplementary hay and
seed crop. Not until 1938 did the acreage harvested as beans
exceed that harvested as hay.” During the past 2 years the
rate of increase in the production of soybeans in Ohio has
been faster than that in any other state in the USA.
“Of course, we know the Japanese invasion of
Manchuria and the present war situation has been responsible
for the fact that the United States became an exporter of
soybeans to the extent of 628 million bushels in 1939.”
Gives 7 reasons for the rapid increase in soybean
production in Ohio: (1) The entire state lies in a favorable
climatic belt. (2) “The Extension and Agronomy
Departments at the Ohio State University have been
successful in working out more crop rotations to include
soybeans.” (3) “The geographical location of Ohio places
it in the line of trafﬁc from the Corn Belt to the industrial
sections and heavy feeding areas of the East.” (4) Ohio ranks
ﬁrst among all the states in diversity of population location;
it is both urban and rural. (5) Today 10 huge soybean

processing plants are located in Ohio. “These plants have
twice the crushing capacity of the soybean production of the
state in 1939.” (6) Chemists in laboratories are ﬁnding new
and varied uses for soybean oil and meal. (7) The combine
has greatly decreased the time and cost of harvesting
soybeans for beans. Not until 1926 were soybeans ﬁrst
harvested by combines in Ohio. Before that time they “were
either ‘hogged-off’ or harvested with a grain binder, shocked,
and afterwards threshed with a regular separator.” This was
an expensive and tedious procedure costing more than 40
cents per bushel, while combine harvesting may cost less
than 10 cents per bushel.
Last year the Ohio Chemurgic commission was created
to help ﬁnd new ways to put men and idle acres back to
work.
“You had the courage and vision to pioneer in the
development of that industry. You are entitled to protection
in that industry from the importation of products with which
you cannot possible compete.” Address: Governor of Ohio.
1959. Brother, G.H.; Smith, A.K. 1940. U.S. plastics patents:
Hardened protein [soybean protein in formaldehyde]
(Abstract). Modern Plastics 18(1):72. Sept.
• Summary: This is an English-language summary of
English-language patent No. 2,210,481.
1960. Edmondson, J.B. 1940. Report of the secretary.
Proceedings of the American Soybean Association p. 80.
• Summary: “The twentieth anniversary of the founding
of the American Soybean Association marks an interesting
milestone in the remarkable development of the soybean
industry. The increase in the production of soybeans in this
country from 4,300,000 bushels in 1922 to an estimated
yield of over 100,000,000 bushels in 1940, clearly indicates
that the intention of farmers to continue to make soybeans a
major crop, can be accepted as established.
“In view of the above situation, the Association is less
concerned today about questions of cultural practice, but is
giving more and more attention to problems of utilization.
This shift in the Association’s activities is signiﬁcant
and important... With twenty to ﬁfty percent increases in
production taking place each year, it is obviously no longer
necessary for the Association to encourage greater acreages
of soybeans; instead, the problem now is one of developing a
continuously expanding market through industrial processes,
that may be absorbing these increasing supplies.
“From the standpoint of a grower’s organization, we
believe that no problem is of more vital importance to the
soybean producer than the one involving the use of soybeans
in industry. With the possibility of our European markets
being seriously disrupted or permanently cut off, the future
development of the crop will depend very largely on the
extent to which industry can continue to absorb the beans.
The activities of the Secretary during the past year
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can be summarized brieﬂy as follows: (1) A number of
news-letters have been distributed to members, and many
copies of the 1939 Proceedings have been distributed to
interested parties. “In this connection, the commendable
work of Mr. George Strayer, Hudson, Iowa, a director of the
Association, in publishing a number of news-letters for Iowa
people in collaboration with the local processors, should be
commended.” (2) A wide correspondence.
(3) “The ofﬁce has been able many times to bring
together through correspondence, individuals whose interests
were mutual, with beneﬁcial results to both.” (4) Work to
remove restrictive state taxes on the manufacture and sale of
margarine. “The fact that the margarine industry is now using
about 20% of all the soybean oil produced in this country
is one of the startling developments of the past two or three
years.”
(5) Recognizing the importance of industrial uses, the
Association has “cooperated in every possible way with the
state and national chemurgic organizations whose object it
is to ﬁnd new and more extensive uses for farm products in
industry.” (6) “The Association has continued to cooperate
with the Pennsylvania railroad in keeping an educational
soybean exhibit before the public during many months of
the year. The new exhibit now being shown for the ﬁrst time
can be seen in the lobby of this hotel and should be studied
by every visitor.” Address: Secy-Treas. [American Soybean
Assoc.].
1961. Glidden Company (The), Soya Products Div. 1940.
Glidden presents a complete line of soya products (Ad).
Proceedings of the American Soybean Association p. 85.
• Summary: See next page. “Feeds: 4-Hi brand soybean oil
meal, ﬂakes and pellets (44% protein), Diamond “G” brand
soybean oil meal and pellets (41% protein). Edible: Soyalose
Flour (low fat), Soyarich Flour (full fat), Soyalose Grits (low
fat), Soyaﬂuff Flour (practically fat free).
Technical: Alpha Protein (a chemically isolated soybean
protein), Gamma Protein (a mechanically treated soybean
protein), Lecithin. Oil: Clariﬁed oil, crude expeller oil, crude
extracted oil.
Note: This is the earliest publication seen (Oct. 2016)
that contains the word “Soyarich.” Address: 5165 W. Moffat
St., Chicago, Illinois.
1962. McBride, Gordon W. 1940. Chemical engineering
advances in soybean processing. Chemical and Metallurgical
Engineering 47(9):614-18. Sept. [2 ref]
• Summary: A photo (p. 1) shows the new Archer-DanielsMidland Co. solvent extraction plant at Decatur, Illinois.
“Meal used in plastics: Although considerable discussion has
been heard of the use of soybean meal in plastics, there has
not been a great amount actually used. The meal corresponds
to a ﬁller, though in part it does react with formaldehyde to
form a low-quality plastic. A superior molding compound

has been achieved by the use of this meal with phenolformaldehyde plastic. This has been publicized to a
considerable extent by the Ford Motor Co.”
Industrial proteins “ﬁnd application in the manufacture
of paper sizings, adhesives, laminated ﬁber board, water
paints, and miscellaneous coatings. Small molded parts are
also being produced from preparations containing phenolic
or urea molding compositions in admixture with varying
amounts of puriﬁed soybean protein pre-hardened with
formaldehyde.”
“One large potential outlet for the meal is in the
manufacture of a protein ﬁber by techniques comparable to
those of other synthetic ﬁbers already well known.” Address:
Chemical engineer, Washington, DC.
1963. McIlroy, G.G.; Edmondson, J.B. 1940. American
Soybean Association business session: Dearborn Inn.
Proceedings of the American Soybean Association p. 81-83.
• Summary: The meeting was called to order by President
McIlroy at 8:30 A.M. The secretary’s report, and then the
treasurer’s were read and accepted by unanimous vote.
New business: “Jacob Hartz discussed the necessity of
the Association broadening its policies in an effort to meet
the growing needs of the soybean industry. Two deﬁnite
suggestions were made to be developed by the Board of
Directors, namely: that the Association make plans to
employ an executive secretary, and that a soybean periodical
be published as an ofﬁcial organ of the Association.
“In order to make way for the development of the
above suggestions, amendments to the constitution were
presented by the Secretary as follows:” These concerned the
board of directors, executive committee, and state executive
committee. After some discussion, the amendments were
accepted.
There followed a discussion on the use of soybean oil in
the manufacture of oleomargarine.
The report of the resolutions committee (K.E. Beeson,
chair, George Strayer, George Banks, David Wing) was
read by Prof. Beeson and accepted. The resolutions are
given: (1) Appreciation to the Ford Motor Company, hosts
of this occasion, and especially to Dr. E.A. Ruddiman and
Dr. R.A. Boyer of that organization. (2) Gratitude to all
agencies interested in soybeans and to the present efﬁcient
ofﬁcers of the Association for their work in planning this
meeting. (3) Thanks to all those participating in the 1940
program. (4) Renewed appreciation for the efforts of the
U.S. Regional Soybean Industrial Products Laboratory,
extension workers, commercial laboratories, National and
State chemurgic councils, State Experiment Stations, and
agricultural colleges. (5) Gratitude for the ﬁnancial support
of a sympathetic industry which makes possible the printing
of the proceedings, and the leaders of the soybean industrial
ﬁeld. (6) Thanks to the Pennsylvania Railroad, through its
agricultural representatives Russell G. East and Sydney
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Friend, for bringing up to date the soybean panel exhibit
and making it available as a cooperative exhibit of the
Association. (7) Urge the repeal of all federal and state laws
imposing unnecessary and unfair restrictions on the sale of
oleomargarine made of domestic oils and fats.
The nominating committee, under the chairmanship of
Dr. W.L. Burlison, presented the names in nomination for
the ofﬁces of the Association. State directors were: Illinois:
John Smith, Tolono. Indiana: Ersel Walley, Ft. Wayne. Iowa:
George Strayer, Hudson. Arkansas: Jacob Hartz, Stuttgart.
Ohio: David Wing, Mechanicsburg. Wisconsin: James Swan,
Delevan. North Carolina: D.W. Bagley, Moyoek. The next
meeting will be at Des Moines, Iowa. Address: 1. President;
2. Secretary-Treasurer [American Soybean Assoc.].
1964. National Farm Chemurgic Council. 1940. Objective:
To advance the use of American farm products through
applied science (Ad). Proceedings of the American Soybean
Association p. 16.
• Summary: A full-page ad. “Extends to you a cordial
invitation to become an associate member. Services available
to associate members: Publications: Bi-monthly news
bulletin, and special publications. Research division: Special
conﬁdential reports on all subjects relating to agriculture,
science and industry. Information ﬁle service: Current report
on all latest developments.” Address: 50 West Broad Tower,
Columbus, Ohio.
1965. Sprague, Paul E. 1940. Edible soy ﬂour in 1940.
National Farm Chemurgic Council, Chemurgic Paper [No.
49]. 15 p. Sept. [5 ref]
• Summary: Presented “at the Second Mid-American
Chemurgic Conference September 16 and 17, 1940,
Cleveland, Ohio.
“Although the Chemurgic movement is concerned
primarily with the adaptation of products of agriculture
and forestry to the fabrication of articles other than food, a
discussion here about edible soy ﬂour was not considered
inappropriate because the product is highly processed and
its future rests so completely on biological research and
chemical engineering processes, because it occupies such a
unique and yet little understood place in American nutrition,
because of military aspects and because the fundamentals of
the underlying problem of adequate and economic nutrition
for the whole population cannot be over emphasized. The
future role of soy ﬂour is tremendously important.
“The terms ‘Soya Flour’, ‘Soy Flour’ and ‘Soybean
Flour’ have not yet come to have a clearly accepted meaning
as to the product they deﬁne. In the light of recent knowledge
about the food value of soybeans and their products, it has
become necessary to reach a deﬁnition in order to proceed to
discuss soy ﬂour with accuracy. I am not aware that anyone
has tried to trace back into Oriental literature for early
references to soybean ﬂour and such references, if found,

would have little value for we know that they are shrouded in
antiquity and would undoubtedly refer either to the product
resulting from grinding the whole soybeans themselves
or grinding the mealy residue remaining after expressing
a part of the oil. Such ﬂours would have a wide range of
composition and a wider range of food values for human
use. It is sufﬁcient to say that soybean ﬂour in one form or
another has been known and used for centuries.
“Two papers prepared by the Department of Agriculture
several years ago provide as comprehensive and interesting
source of data on these ﬂours as is available in this country’s
published literature. (1) These papers as well as earlier data
tend to infer that all ﬁnely ground soybean products have
been called ﬂour, such as ground whole soybeans, ground
soybean oil meal, and ground products from which parts
of the original bean are removed. Edible soy ﬂour as we
produce it today is quite different from ground soybeans
and from ground or sifted soybean oil meal ﬁnes, both
chemically and nutritionally, and should not be subject to
confusion with either.
“Products termed soybean ﬂour were ﬁrst made and sold
in this country by processors in Decatur, Illinois. The ﬁrst
product designated as ‘Health Flour’ was sold in 1926. The
early product was a ﬁne powder obtained by sifting expeller
process soybean oil meal. Continued improvements in the
product from the standpoint of palatability, color, etc. were
made as the bolted meal was not palatable. Around 1929 a
process was developed and patented for disembittering the
soybeans under vacuum which produced a palatable edible
ﬂour light in color. About the same time an edible ﬂour
of full fat content was produced in New Jersey based on
English methods of processing. Improvements in processing
have been continuously made and some of them patented
so that today soy ﬂour and grits are nutritious palatable
materials coming to the market in several grades based
on differences in ﬁneness, processing and amount of oil
contained.
“Under the present Food, Drug and Cosmetic Act
of 1938, Food Standards are now being reviewed and
established by the Secretary of Agriculture. The Soy Flour
Association has proposed the following standards for soy
ﬂour and grits which should be promulgated in due course
and which should for the ﬁrst time clearly establish the
characteristics of any material offered for sale as soya or
soy ﬂour and provide a better starting point for technical
developments, nutritional control and improvements in the
product and a well-founded terminology, which should ﬁnd
acceptance on the part of all concerned.
“Standards:
“Soy ﬂour, high fat grade. The ﬁne ground product
obtained in the commercial processing of disembittered
and dehulled soybeans. It shall, contain not more than 10%
moisture, not more than 3% ﬁber, and not less than 12% fat.
“Soy ﬂour, low fat grade. The ﬁne ground product
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obtained in the commercial processing of disembittered
and dehulled soybeans. It shall contain not more than 10%
moisture, not more than 3% ﬁber, and not more than 12% fat.
“Soy grits, high fat grade. The coarse ground product
obtained in the commercial processing of disembittered
and dehulled soybeans. It shall contain not more than 10%
moisture, not more than 3% ﬁber, and not less than 12% fat.
“Soy grits, low fat grade. The coarse ground product
obtained in the commercial processing of disembittered
and dehulled soybeans. It shall contain not more than 10%
moisture, not more than 3% ﬁber, and not more than 12% fat.
“These deﬁnitions cover the four general types of soy
ﬂour now produced commercially and are broad enough to
permit full scope to the enterprise of individual processors
in developing ﬂour brands of controlled special properties
if such is desired and are sufﬁciently exclusive to eliminate
products produced primarily for animal food or fertilizer.
Ultimately a standard may be required for soybean ﬂour
which could be considered as ﬁnely ground whole soybeans,
and soybean oil meal ﬂour, which could be considered ﬁnely
ground soybean oil meal, should these products require
standardization under the law.
“The proposed standards for Soy ﬂour do not include
chemical composition, except as to fats and ﬁber, or
nutritional deﬁnitions because the chemical composition will
vary with the strain of beans used in processing and with
the normal crop and sectional variations in the beans, and
nutritional standards are too complicated to lend themselves
to precise legal expression or practical administration. A
typical analysis of one of the representative brands of soy
ﬂour of each type as produced during 1940 is shown in the
following table:”
This table gives the moisture, protein, ﬁber, ash, fat
N.F.D. (Non-starchy) and calories per 100 gm for the
following ﬁve types of soy ﬂour and grits: (1) Full fat type.
(2) Low fat type A. (3) Low fat type E. (4) Grits type A. (5)
Grits type E.
“These products are each processed under controlled
conditions including the removal of bean hulls so as to
render the contents of the bean meat palatable to human
beings and the contained proteins, carbohydrates, and
mineral components assimilable and digestible, along with
retention of a light color. The full fat type generally contains
all of the oil originally present in the bean meat. The low fat
types are the result of partial or nearly complete removal of
the oil either by expeller or by solvent process operations.
Degermination may or may not be employed. Variations in
the methods of control of processing can be made to produce
large variations in the characteristics of the ﬂours. They
are ground to a ﬁneness such that 95% will pass 150 mesh
screen for average use. Specialized uses may require varying
ﬁneness and gradation of particle size. Grits correspond
to the various types of ﬂour except are coarsely, not ﬁnely
ground. Modern knowledge based on biological tests about

the relation between temperature and time, moisture and
solvents toward the digestibility and nutritive efﬁciency
of the soybean protein make it possible to produce with
uniformity ﬂour having high protein digestibility (90% or
better), and there is reason to feel that more is yet to be
learned as nutritional research continues. Certain it is that
close processing control is required.
“In addition to the components shown in Table I should
be mentioned the vitamin and lecithin content. So far as I
am aware there is no published data on the vitamin content
of soy ﬂour or grits as they are processed in this country
now although the soybeans themselves are stated to have
approximately 600 I.U. of Vitamin A, 1100 I.U. of Vitamin
B, 1300 Gammas of Vitamin G (Riboﬂavin) per pound and
1.0 modiﬁed Jukes-Lepkovsky unit of Chick Antidermatosis
factor per pound. Traces of Vitamin D are also claimed to
exist. It is safe to state that the manner of processing would
affect the carry-over of Vitamin A and D appreciably, B1
slightly, but would have little or no effect on the G or the
Chick factor. Thus the principal vitamins present in ﬂour are
riboﬂavin (C) and thiamine chloride (B1)(5).
“Lecithin is deﬁnitely present and frequently in
substantial amounts in the form of lecithin as such or in
combination with the soybean proteins. German literature
states that one pound of soy ﬂour may contain as much
lecithin as four to six eggs.
“The ash content shows the ﬂour is exceptionally
high in minerals–one of the richest of all human foods.
The ﬂour contains such a large proportion of alkaline
minerals including calcium and phosphorus that the ash
is physiologically alkaline. The calcium content is high.
The nitrogen free extract or carbohydrate content has been
thoroughly studied and the startling fact is that this may
be almost entirely free of starch and certainly less than
2% starch at the most. This property has profound dietary
signiﬁcance. Soy ﬂour and grits are non-starchy foods”
(Continued). Address: Vice President, The Glidden Co.,
Cleveland, Ohio.
1966. Sprague, Paul E. 1940. Edible soy ﬂour in 1940
(Continued–Document part II). National Farm Chemurgic
Council, Chemurgic Paper [No. 49]. 15 p. Sept. [5 ref]
• Summary: (Continued): “Nutritional Status: So many and
such startling and far reaching statements have been made
about the food value of soybeans and soy ﬂour that they have
in truth been injured by the exuberance of their friends. I
will endeavor to comment on this on safe ground by making
certain quotations from the Department of Agriculture’s
publications.
“’Soybean ﬂour properly prepared... is believed to retain
practically the full food value of the original bean.’
“’Soybean ﬂour may properly be considered as having
protective food qualities because it is rich in essential
minerals, rich in high quality protein, rich in fat, and rich
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in vitamins, and hence serious thought should be given to
inclusion in the American diet.’
“’Soy ﬂour is the richest in protein of all known foods
except dried egg white, even such concentrated animal
foods as dried beef and cheese contain less protein.’ This
high or full fat soy ﬂour is surpassed in fat only by various
nuts, chocolate, cocoa, olives, cheese, certain cuts of meat,
mackerel, young goose, and egg yolks.
“’The most expensive food constituents are minerals,
vitamins, proteins, and fats. Soybean ﬂour is rich in these
and yet relatively cheap.’
“’It contains a greater concentration of essential food
elements so necessary for human consumption than any other
common food.’
“Here, then is a new American foodstuff that deserves
emphasis on its merits. The point to remember is that these
high food values, thanks to recent nutritional research
and new controls of processing, are accompanied by high
efﬁciency or digestibility. As is well known by students
of human nutrition, calcium is one of the elements that is
usually deﬁcient in low cost diets. Under present economic
and price conditions it is probable that millions of our people
secure only the minimum amount of calcium necessary, not
to mention vitamins and high quality proteins.
“’Soy ﬂour is one of the cheapest sources of calcium
known. 100 grams of calcium in soy ﬂour costs about 1/15 as
much as it costs in wheat ﬂour and 1/3 as much as it costs in
the form of milk.’
“Soy ﬂour gives an appreciable alkaline reaction, while
wheat ﬂour residue is slightly acid. Of all the legumes
and grains, soy ﬂour has the greatest degree of alkalinity.
Thorough study of the carbohydrates of soy ﬂour has been
reported. Less than 2% is starch and the balance is efﬁciently
utilized as food. The nutritional status of soy ﬂour therefore
is par excellent.
“Since soy ﬂour is tops for protein content among all
foods it will attract major attention as a source of this vital
food component; then as a source of essential minerals; and
then because it is almost entirely lacking in starch, which is
the one element found in superabundance in the diet of 90%
of our people. The Lecithin, a fat-like phosphorus bearing
substance essential to all the vital organs and the nervous
system of the human, and the fat is thrown in for good
measure.
“What is this protein we rate so highly? It would tax the
time available to give even a broad outline of the biological
factors involved so I will explain simply that protein is
a generic name applied to a whole group of complex
substances that are essential to human and animal life. They
are found principally in animal ﬂesh and in the legumes
of which soybeans are the richest. Digestion breaks down
proteins into simpler substances called amino acids and these
are carried in the blood stream to where they are needed
for building and repairing the body. There are to date 22 of

these amino acids known and ten of them must be supplied
to sustain life–or are dietary essentials. They are the ‘stuff
of life’ and nothing can replace them. Soy ﬂour protein is
considered to supply all of the ten indispensable amino acids
in varying amounts.
“These few sentences portray the reason for the fact
that millions of Oriental human beings have been sustained
throughout the centuries on soybean food preparations and
why intense interest exists about the future use of these
products, of which soy ﬂour is the main type, in our own
modern American diet.
“Military Aspects: The unusual position of soy ﬂour
and grits as a source of protein and other food values
for a military diet is apparent. Soy ﬂour and grits ‘have
everything’–palatability, high digestibility, concentrated
form, low cost, easy storage, low transportation weight,
stability, little or no spoilage risk, and no special treatment
required for eating. I quote from the London Times of April
23, 1940.
“’Since the war began there have been frequent
references in the Press to soybeans, mainly in relation to
the Trans-Siberian railway transport of raw materials to
Germany and the so-called ‘Nazi food pills.’ Few people
noticing these references will have appreciated the extent
to which Germany is now making use of the Soya and
the importance of the part it plays both in the Nazi food
economy and in the general economic structure of the Reich.
The soya has become vitally important to Germany from the
food, the economic, and the military standpoints.
“’As for the food aspect, one of the greatest weaknesses
of Germany is the relative lack of foodstuffs of animal origin
(meat, milk, eggs). The Germans arc facing this weakness
by developing from the soya a ﬂour called Edelsoja, which,
because of its high content of good proteins (40 to 45 per
cent) and of fats and carbohydrates, can completely replace
meat or the other animal foodstuffs. This ﬂour is introduced
in the traditional prepared foods and culinary dishes (soups,
sausages, bread, biscuits, macaroni) in such a way that the
taste is unimpaired, the protein content greatly increased, and
through a daily arrangement of diet the individual receives,
without reliance on meat, the minimum ration of proteins,
fats, and mineral salts indispensible for human nutrition.
The soy ﬂour is not an Ersatz, not a ‘food pill’ but a new and
superior foodstuff with the experience of centuries in the Far
East to conﬁrm its nutritive value. We cannot afford to smile
indulgently on German efforts to develop its consumption.
“’The lowest cost of the ﬂour is an added advantage.
One pound costs only as much as 4 oz. to 5 oz. of meat,
while nutritive value of that pound is equal to 2½ lbs. of
meat. The ﬂour will keep for two or three years without
turning rancid or otherwise deteriorating, and both it and the
beans from which it is made are more easily transportable
and storable than animal food.
“’The ﬂour and prepared products are the ideal military
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foods and are now an established part of the German Army’s
war-time diet. Not only are they suitable for men doing
regular muscular work, but they are proved preventatives
against rheumatism and trench fever. With soya food
preparations (German newspapers like the Frankfurter
Zeitung have already openly drawn attention to the point)
the German Army can advance in foreign territory without
anxiety about food supplies. The German soldier can easily
carry in his haversack a three-day ration, and reserves of
these products can be transported at short notice. At the end
of the Polish campaign Nazi ofﬁcial circles were boasting
in Berlin that without the soya it would not have been
possible for the German Army to advance so quickly as it
had done. There is every evidence that the preparations had
been fully tested by the German Army in general training
and manoeuvres before the war and that their Military use
had been kept as far as possible a close secret till the Polish
campaign.
“This is the British version of the German strategy.
There have in the past few weeks been some reports
emanating from Berlin on this matter which when one reads
them have the earmarks of being a verbose expansion of a
few essential facts. These essential facts, as I deduce them
from the translation of a story appearing in the newspaper
Die Landware, published in Berlin, May 10, 1940, are:
“(a) That German scientists have devised a method of
milling and extracting the bitter substance from soybeans
that produces a ﬂour of high protein, fat, minerals and
carbohydrates, which they call ‘Full Soya Flour.’ This is
nothing more or less than the high fat or full fat ﬂour as we
process it here.
“The Berlin reports point out that one pound of this ﬂour
is equivalent in protein to 2½ pounds of beef, or 54 eggs, or
nearly 8 quarts of whole milk. Why wouldn’t they develop
its use as a nutritive?
“(b) That the German Army’s preference for this is not
only based on the nutritive values but because of its low
water content and extraordinary keeping qualities.
“(c) That it is being used in the army, ﬁrstly in the
ﬁeld kitchens, secondly as an addition to other industrially
produced foods, and thirdly for a new type of foodstuff.
Soy ﬂour was used in the German Army ﬁeld kitchens
even before the war. In September 1938 a collection of
262 recipes for ﬁeld kitchens was issued by the military
authorities in Berlin with particular reference to the ability
to economize by the use of this ﬂour, pointing out that in the
case of minced meat products there was a saving of 25% in
the amount of meat previously required, that eggs could be
very largely replaced by this ﬂour and that milk could be
made from it by mixing with water that could totally replace
cow’s milk. (The American Consulate General at Berlin is
endeavoring to obtain a copy of the collection of ﬁeld recipes
for the Department of Agriculture)” (Continued). Address:
Vice President, The Glidden Co., Cleveland, Ohio.

1967. Sprague, Paul E. 1940. Edible soy ﬂour in 1940
(Continued–Document part III). National Farm Chemurgic
Council, Chemurgic Paper [No. 49]. 15 p. Sept. [5 ref]
• Summary: (Continued): “(d) That it is realized in their
army circles that the work they have been doing in regard to
utilizing soy ﬂour is not only important for the combat forces
but is an example for civilian consumption thereof in times
of peace.
“(e) Part of the shortage of fats in Germany arises
from the fact that there, as everywhere else, a large part of
the total consumption is not due to actual essential human
nutritive requirements but instead to the factors of taste and
technique in preparing the foods. They point out that the
utilization of fats by even distribution is as effective as much
larger quantities less evenly distributed. The fat in full soy
ﬂour is perfectly distributed and hence completely effective.
Germany has for years been the largest European consumer
of soybeans.
“I am glad to report that through the work of our Soy
Flour Association our own military authorities are engaged
in a critical study of these possibilities and surely soy ﬂour
products should begin to take the place to which they are
entitled in army and navy dietary. Among these are in hashes,
stews, in bread and baked goods and in the concentrated
soups, beverages and pellets for combat or invasion rations.
“It is obvious that there is a tremendously important
place for these products in connection with the feeding of
starving populations or in connection with group feeding
problems that result from catastrophic situations that cause a
breakdown in all ordinary means of transport and require that
concentrated foods be used regardless of past habits. It only
remains to get this fact imbedded in the public mind.
“Present Uses and Consumption: The consumption of
edible soy ﬂour and grits in the United States has remained
around 25 million pounds annually for the past few years.
This is equivalent to approximately 650,000 bushels of beans
per year.
“The uses which have thus far been developed on a
commercial scale for edible soy ﬂour may be described as
follows:
“A. In the Confectionary Industry: Soy ﬂour is used
here as a constituent of fudge, caramel, kisses, and crunch
type candies, and is used in percentages of from 3 to 10%.
The reason for its use lies in the fact that it aids in better
emulsiﬁcation of the fats used in the manufacture of candy
and tends to prevent drying out of the ﬁnished candy.
“B. Dietary Foods: The speciﬁc nutritional
characteristics described previously account for the wide
variety of dietary foods built on soy ﬂour. The low starch
content makes it an ideal ingredient of food for diabetics,
or for those allergic to starch, or those affected with the
tendency toward acidosis that results from a wheat ﬂour or a
high starch ration. Certain types of infant foods are derived
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from soy ﬂour for the same reasons. Countless brands of
dietary and diabetic food ﬂours are on the market at a wide
range of special prices. Those interested in the use of soy
ﬂour for this purpose can secure details, sample recipes,
both from publications of the Department of Agriculture and
from the manufacturers and merchandisers of these health
ﬂours and health food combinations or from the Soy Flour
Association.
“C. Brewing Industry: Considerable work has been
done in demonstrating the effectiveness of soy ﬂour as a
foam stabilizer in the manufacture of beer. There are various
technical and commercial aspects to this and the usage for
this purpose has so far been quite limited.
“D. Baking Industry: (1) In sweet goods, cakes, pie
dough, doughnuts, and so forth, soy ﬂour is being used
in various percentages running from 3 to 7%. The main
purpose of this use is to produce baked goods having
better distribution of the shortening used and also to retain
freshness for a longer time due to slowing up of the drying
out process which normally occurs in all goods of this type.
“2. Macaroni, noodles, and Spaghetti. Various
percentages of soy ﬂour are being used successfully in these
items and the makers are generally favorable to its use under
option or labeled standards.
“3. Bread and Rolls. A great deal of work has been done
in the adaptation of soy ﬂour to bread mixtures both with
wheat ﬂour and other components. A well risen bread can
be made with as much as 20% soy ﬂour mixed with wheat
ﬂour and such bread contains 40 more protein and 15% more
of the salt free minerals than are found in the white wheat
bread. Such bread is also characterized by a decrease in the
carbohydrates of around 17%. Since soy ﬂour contains 12
times as much calcium as wheat ﬂour, the amount of calcium
in 20% soy ﬂour bread is more than 50% greater than it is
in the standard white bread. Some time ago the Bureau of
Chemistry, Department of Agriculture, found as a result of
biological experiments that a soy breed containing 25 soy
ﬂour contained proteins and water soluble vitamins adequate
for normal growth and that the protein from such bread was
2 to 3 times more digestible than that from ordinary white
bread. Regardless of those facts however very little soy ﬂour
is used at this time in bread except in isolated spots and that
which is used is employed primarily for the purpose of the
moisture retaining effect that it imparts. Three to ﬁve percent
in bread apparently is sufﬁcient to make it possible to retain
freshness in a loaf for one day longer than can be obtained
without the admixture of soy ﬂour. The reasons for failure
of the baking industry to use more soy ﬂour are considered
to be economic and for lack of consumer acceptance or
demand.
“4. Mufﬁns, biscuits, griddle cakes, wafﬂes. Soy ﬂour is
capable of admixture with wheat ﬂour or other ingredients in
goods of this kind over quite a range of quantity.
“Use in Meat Packing Industry:

“A. Sausage: Soy ﬂour has found a substantial use in
the manufacture of sausage. Its legitimate function in meat
sausage has been to serve as a binding agent rather than as
a ﬁlling agent or as a substitute for meat or as a means of
cheapening the sausage due to its ability to increase the water
content thereof.
“Since much of the controversy about soy ﬂour usage
in meat products centers around sausage, I will go into this
subject brieﬂy. Most sausage is prepared using some cereal
substance as a binding agent. These substances may be corn
ﬂour, wheat ﬂour, skim milk powder or tapioca ﬂour, potato
ﬂour, etc. All sausage however does not contain an added
binder. Sausage can be made without the use of binders if
good lean meats together with bull meat emulsion are used.
Because of the high cost of these cuts of meat, cheaper cuts
of meat which have good nutritional value have to be used.
In those cases it is necessary that a binder be incorporated
so that the ground particles will keep in good shape so
that when the product is chewed it does not crumble in
the mouth. Binders tend to retain the moisture within the
sausage and give a nice juicy appearance. Many sausage
manufacturers claim the use of a binder means a cheaper
product which has frequently been true because instead of
using the proper cereals or soy ﬂour as binding agents they
have been used as ﬁllers and they have been used excessively
in several cases. This has produced antagonism and objection
from a section of the meat packing industry. This will be
discussed later in this paper.
“The members of the Soy Flour Association are today
promoting the use of soy ﬂour for sausage on the basis of
a deﬁnite policy of not recommending it as a substitute for
meat but rather to recommend it as a binder for use to the
extent of 3% in the sausage, the same as is allowable in
respect to the use of any other cereal or binding agent.
“B. Meat Loaves or Special Labeled Loaves: Soy ﬂour
is used in fair amounts in products similar to meat loaves
and is also used to a certain extent in meat loaves and canned
meat products, with proper labeling. The function performed
in this use is that of an excellent binder similar to its function
in sausage and of course it has a deﬁnite protein value.
“Under the regulations of the Bureau of Animal
Industry, soy ﬂour is not acceptable in loaves that are called
meat loaves including those designations associated with
a particular kind of meat such as veal loaf or pork loaf
unless the addition of soy ﬂour is plainly and conspicuously
declared on the label in connection with the name of the
product. Soy Flour may be used in other than meat loaves
or so-called meat loaves without any declaration. This
may include loaves that are stuffed in casings and properly
labeled.
“C. Frankfurters and Bologna: Soy ﬂour is adapted for
use in frankfurters and bologna in the same way and for the
same reason as it is adapted for use in other meat products. In
Government inspected meat packing plants no soy ﬂour may
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be used in any quantity whatsoever in products designated as
frankfurters or bologna. This restriction greatly reduces the
amount of soy ﬂour that could be acceptably used in these
product.
“D. Stews, Soups, Hash, Chili Con Carne: Soy ﬂour
ﬁnds an acceptable use and its use is permitted by the Bureau
of Animal Industry in these products, and it may be used
without label declaration therein provided the products are
prepared with salt” (Continued). Address: Vice President,
The Glidden Co., Cleveland, Ohio.
1968. Sprague, Paul E. 1940. Edible soy ﬂour in 1940
(Continued–Document part IV). National Farm Chemurgic
Council, Chemurgic Paper [No. 49]. 15 p. Sept. [5 ref]
• Summary: (Continued): “Use in Dog Food Industry: It is
an amusing paradox that soy ﬂour, one of the most excellent
known human foods, ﬁnds its largest consumption today in
the manufacture of dog food. True it is that soy ﬂour today is
deﬁnitely going to the dogs.
“Even the important meat packers who are
manufacturing dog food ﬁnd it a necessary product to use in
order to obtain a balanced ration most economically.
“There are three general types of dog food on the
market.
“1. The canned dog food. These foods are split into
two types, one the supplementary canned food which is
intended to be fed to the dog along with other foods and the
other is the balanced diet food which is intended to be fed
as a complete diet in itself. The latter seems to be the most
popular today.
“2. The second variety is the prepared dog biscuit or
Kibble which is a ground dog biscuit.
“3. Third, the ordinary ground dog food which is similar
to cattle food.
“Soy ﬂour and grits ﬁnd their largest use in canned
dog food and biscuit. The dry uncooked dog food more
frequently contains soybean meal. Due to the controlling
physiological factors in the dog’s digestion, soybean meal
has been less successfully used than edible soy ﬂour except
in Kibble because the manufacture of Kibble requires certain
manufacturing operations that do not pertain to the other
types and which result in removing some of the undesirable
characteristics that are likely otherwise to be present in the
meal.
“The protein content of dog food can come from
different sources but it is important that whatever type
protein is used should be biologically a good digestible
protein for dogs. It is also probably correct to say that a
proportion of the protein in dog food should be of animal
origin. Very little biologically proven information on the
protein aspects of canine nutrition is published but much
work of this kind is being done by individual investigators.
The acceptance of soy ﬂour and grits in this ﬁeld is evidence
of the unpublished ﬁndings as many of the important makers

of dog food conduct constant biological tests and research.
“Milk powders are often used but it is in connection
with these uses and the other properties that soy ﬂour
possesses that give it its preference in these foods. Every
dog food contains some cereal such as rice, barley, etc. for
the purpose of introducing suitable carbohydrates. Here the
carbohydrate content of soy ﬂour and the splendid type of
carbohydrates contained come into play and it is found that
the non-starch carbohydrates from soy are in the form that
is very rapidly digested and utilized by the dog, Another
advantage for soy ﬂour lies in the alkaline mineral content
of the material which has been referred to in connection with
human consumption.
“There are quite a variety of characteristics obtainable
by processing of soy ﬂour and these ﬁnd a place in
specialized problems of dog food production. Some
manufacturers like a thick pasty product and others like a
food that is crumbly and similar to ground meat. All of these
objectives can be satisﬁed by control of the processing of the
bean meats.
“Very few people realize the tremendous size of the
dog food business as it has developed in the last decade. It
is stated that of all the foodstuffs packed in cans, dog food
takes second place in the number of cans required. There
are all kinds and grades of dog foods at all kinds of prices.
The use of edible soy ﬂour enables a splendid product to be
made at low cost. The standard joke about the population
in some parts of our country eating canned dog food has a
good foundation but it is embarrassing to those interested in
soybeans and soy ﬂour to think that their products may ﬁnd
human acceptance through the back door.
“Regulatory Aspects: Among the many unusual
circumstances pertaining to soy ﬂour and grits is the fact
that their use in certain meat products is prohibited by
Regulations of the Federal Government and by legislative
action of various states and some of the cities. The situation
appears to be one of those peculiar cases where the product
is so good that it has to be held down and carefully policed.
“I have pointed out that the protein in soy ﬂour is
so thoroughly similar to the protein of meat that neither
feeding tests nor protein chemists are able to consistently
distinguish between the two. Since soy ﬂour, like meat, is
rich in the highest grade of edible protein and is low in cost
it naturally is attractive as a possible supplement to the meat
supply. Consequently, many meat packers have felt that in
using soy ﬂour in their products instead of a ﬁller of less
dietary importance they were giving their customers a better
food product. As it became evident to the manufacturers
of sausage that chemists were not always able to clearly
distinguish quantitatively soy protein from meat protein
some of them began to put too much soy ﬂour into their
sausage.
“It is fully recognized that 3% to 3½% of binder
materials have a legitimate place in excellent sausage and no
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one could have any objection to the use of such an amount of
soy ﬂour. However, food control authorities and competitive
meat peckers who prefer an all meat product have seriously
objected in many places to the use of soy ﬂour in sausage
because some packers did use such large quantities of the
ﬂour, masquerading as meat, that they felt it had become
unfair competition basically and by inference unfair and
illegal labeling of the product. The situation was not helped
by the fact that for every pound of soy ﬂour the packer added
he might add two or three pounds of water to the sausage
and have the product get by undetected and accepted by the
public, passing for a much larger quantity of meat. This is
true because meat is a product that always contains a large
percentage of moisture and the moisture in sausage has
always been related to the quantity of protein present. It is,
therefore, possible that soy ﬂour, with its large amount of
highly concentrated protein, could thus be made to cover up
the inclusion of too much water in sausage.
“The sales propaganda of Soy Flour processors in their
early efforts to increase their business was not blameless
either in calling attention to the large savings obtainable
by sausage makers by using large amount of the ﬂour and
larger amounts of water. There was nothing illegal or false
about such methods of sales promotion; they were simply
shortsighted. No high grade product is ever developed
in a sound manner by pushing it into the class of a cheap
substitute for something else. Sausage can be loaded with
water by using other binders than soy ﬂour.
“As far back as 1935 the Bureau of Animal Industry of
the Department of Agriculture in exercising its Regulatory
authority over meat packing plants producing material for
interstate shipment, decided that since its chemists could not
distinguish precisely between the protein of soy ﬂour and
the protein in meat when the products were mixed together
as in sausage, and since label declaration of sausage is not
practical, the Bureau must therefore forbid the use of soy
ﬂour entirely in Government inspected plants in making
small casing sausage until a more dependable system of
chemical detection could be developed. This result was
accomplished without any direct reference to soy ﬂour in
the regulations, but by a deﬁnition of acceptable binders
which excluded soy ﬂour. At ﬁrst hand this appears to be an
effort to stiﬂe the acceptance of one valuable food product
in favor of another, and some have insisted that the Bureau
must be attempting to discourage the use and sale of soy
protein in such products. This does not appear to be the case
since ofﬁcials of the Bureau of Animal Industry seem fully
familiar with the dietary values of soy ﬂour and it is obvious
that they must have no basic objection to it as a food since it
is permitted by the Bureau in many other products than the
small casing sausage provided these products are properly
labeled. Unfortunately for soy ﬂour, the administrative and
policing methods found necessary by the Bureau of Animal
Industry to make the regulations effective in respect to

sausage and other items, serve to make the legitimate use of
soy ﬂour by the Federal inspected plants inconvenient and
in some cases completely impossible. This is an inequitable
situation” (Continued). Address: Vice President, The Glidden
Co., Cleveland, Ohio.
1969. Sprague, Paul E. 1940. Edible soy ﬂour in 1940
(Continued–Document part V). National Farm Chemurgic
Council, Chemurgic Paper [No. 49]. 15 p. Sept. [5 ref]
• Summary: (Continued): “In the control by State food
authorities of sausage made and distributed within the State,
a general attempt by the States is usually made to follow
the various rules of the Bureau of Animal Industry and thus
the State rulings frequently include those applying to small
casing sausage with the general result that the proper use of
soy ﬂour along with the improper use of it, if such there be,
is greatly restricted and in some instances stopped.
“Soy ﬂour processors recognize that there is widespread
evidence that the food authorities in our various states and
municipalities are not at all underestimating the food value
of soy ﬂour and are making no great effort to discourage its
use, except in cases where some meat packers in the state
have attempted to gain an unfair competitive advantage over
their fellows by the use of excessive amounts beyond the
needs of a binder in their sausages.
“There is, so far as I know, no restriction upon the
use of any quantity of soy ﬂour products in making food
preparations that are properly labeled and called by some
distinctive name other than any name indicating meat or
names of individual types of meat. The soy ﬂour processers
in the Soy Flour Association fully recognize as a matter of
policy the unquestioned right of Federal, State or Municipal
authorities to regulate abuses in the manufacture and content
of articles offered for sale as food and have been content
to rest their case entirely on the outstanding merits of their
product and upon their ability to cooperate with regulatory
authorities in making a sensible approach to their common
problem.
“While it is undoubtedly possible that soy ﬂour protein
could partly replace meat, it is considered better to view
soy ﬂour protein as a supplement to meat because there are
abundant places in the dietary, even in this country, where
meat is not able to be used because of cost and where soy
ﬂour protein can and should be used and in sufﬁcient amount
to provide a tremendous volume of consumption.
“Accepting the reasonableness of the attitude of the
Bureau of Animal Industry and believing that a practical
method of chemical analysis could be found, Soy Flour
processors have tried for several years to develop a
successful analytical procedure. Recently the Soy Flour
Association has ﬁnanced and encouraged various authorities
to study this problem. Much chemical work has been
done by the scientiﬁc staffs of the processors and others.
At the present time this work is being centered at the new
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Protein Laboratory of Purdue University, and during the
past year two new methods have been discovered that show
considerable promise. These are under review by an able
committee of the A.O.A.C. under the chairmanship of Dr.
Kerr of the B.A.I.
“Do not forget that the chemical analysis of protein is
as difﬁcult a problem to scientists as exists anywhere and it
will require new approaches to ﬁnd the answer. These new
tests mentioned have been found legally effective for sausage
policing this year in Massachusetts and in some other states
and it now appears that the problem of the use of small
quantities of soy ﬂour in sausage may be cleared up with the
regulatory authorities as soon as these new tests have been
sufﬁciently revised to make them work with convenience and
legal precision.
“Should these new methods prove ineffective in the
near future, it would seem equitable for those interested
in soybeans and soy ﬂour to request the B.A.I. to consider
alternate methods of regulation, which are possible and
which would not have for their effect the elimination of soy
ﬂour as at present.
“This could be done for example by setting up a
regulatory procedure which would permit only as much soy
ﬂour to be used by the packer as corresponds to his reported
production of sausage or other regulated meat products. The
bookkeeping involved in such a method would not appear to
be a sound obstacle to it.
“Another method would be to require that all soy ﬂour
permissible for any use reach the packer’s premises as a
mixture with a small proportion of some detectable substance
such as wheat ﬂour or corn ﬂour. This would enable control
to be obtained by well accepted analytical methods. In such
a situation soy ﬂour processors would have to prepare and
supply a mixture of this kind, say 90% soy ﬂour and 10%
starch ﬂour to the meat packing industry and would also
require that no other soy ﬂour be permitted in the packing
house.
“There have been sporadic attempts to legislate
regarding the type of protein to be used in dog foods, and to
limit the soy protein. These efforts seem to spring from the
excessive use of soybean meal. Meal should not be regarded
as comparable to edible ﬂour or grits and neither should be
improperly used.
“The new Federal Food and Drug Act, which is being
copied widely by many states new in revising their food
regulations, in its basic provisions will tend to permit
widespread and volume use of soy ﬂour products in food
preparations that are properly labeled to show what they
contain. The soy ﬂour industry has had up to date excellent
cooperation on the part of the various food manufacturers
most likely to be involved and it seems probable that a
reasonable place will be reserved in all these food standards
for the proper future use of soy ﬂour.
“Soy ﬂour products need no apology. The fact that they

have been maneuvered into virtually a bootleg status in
the sausage industry is not a credit to anybody and cannot
possibly be regarded as anything other than a temporary
situation.
“Commercial Aspects and Future: Any abundant and
cheap food product possessing the exceptional merits
that soy ﬂour does should to all appearances provide an
attractive incentive to commercial development. When the
facts about the product ﬁrst became known among those
willing to invest in soybean development, a number of
organizations equipped themselves to produce the ﬂour
and began to develop sales, believing that demand would
accelerate rapidly when the product became available. It
hasn’t worked out that way. Equipment sufﬁcient to produce
approximately 100,000,000 pounds of soy ﬂour and grits
annually is now set up and ready to function according to a
survey just completed among the existing producers. This is
four times the existing volume of consumption. More than
one of those equipped to make ﬂour have suspended activity
and one major unit has just dismantled a plant investment of
approximately $600,000 and has in addition debts of another
$500,000 against the soy ﬂour venture. Anyone entering the
business today would have to regard proﬁtable operation as
in the future only” (Continued). Address: Vice President, The
Glidden Co., Cleveland, Ohio.
1970. Sprague, Paul E. 1940. Edible soy ﬂour in 1940
(Continued–Document part VI). National Farm Chemurgic
Council, Chemurgic Paper [No. 49]. 15 p. Sept. [5 ref]
• Summary: (Continued): “Without doubt these products
have a great and important future in this country. The time
factor, however, by which this further consumption can be
realized is less clear. The short term prospects are easier to
predict. Excluding regimentation of this country for war,
it seems unlikely that any sudden large increase in soy
ﬂour usage will occur until the regulatory restrictions now
existing are modiﬁed. Indeed the consumption may decline.
If the new analytical methods are found adequate to permit
soy ﬂour usage or if the B.A.I. should for other reasons
permit soy ﬂour to be used to the same extent as cereals are
admissible in sausage (that is up to 3½%) then there could
be 15,000,000 to 30,000,000 additional pounds used in the
meat packing industry–more than double the existing total
volume. This increase should occur rapidly and would be
at the expense of other cereal binders of lesser merit now
used, and probably very little, if at all, at the expense of
meat. 20,000,000 additional pounds of soy products would
require about one-half million bushels of beans. In addition
there should be steady increases of consumption right along
resulting from the growing familiarity of the public through
the utilization of soy ﬂour containing baked goods and
specialty food items of various types. These increases are
to be expected without any retail distribution of packaged
ﬂour for domestic utilization, but solely through the baking
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industry and others making specialty foods. I am advised by
concerns who have recently placed certain soy specialties on
the market that they are meeting with favor.
“There is no general distribution of soy ﬂour through
retail channels at present except through the limited facilities
of the health food stores and there at quite high prices.
Many baking establishments have wholesale supplies. This
is not because processors have not tried to develop such
distribution. Several efforts have been made. These were
not on a national scale and were unsuccessful principally
because the merchandising problem involved was not clearly
understood and the public not ready to accept the product.
“The long term future for soy ﬂour and grits is therefore
bound up with those controlling but unponderable factors
that can cause changes in public acceptance and in habits of
eating. A report made recently to the Soy Flour Association
points out that an enormous volume of consumption is
inevitable and is to be achieved by deliberate planning
intended to overcome the disadvantage of a new product
not well known in the United States and to overcome the
objections of vested positions of other proteins in recognized
food standards and to change in eating customs. It is
necessary, too, that correction occur in the present popular
conception that soybean products are adapted entirely
for industrial rather than for food uses. It is a job of ﬁrst
magnitude to effect a change in the eating preferences and
habits of the people or a regional group. Realization of this
has properly restrained the industry from rushing ahead with
large promotional expenditure lest they be found lost in a
bottomless pit. Obviously, the ﬁrst step to bring the product
into its own is to push the understanding of its value and its
proper use in the public mind. This corresponds to education
and training. It is a part of the broad objective of better
nutrition for the whole population. A cogent outline of what
has to be done to obtain such results may be found in current
nutritional literatures (2) and (3).
“Should our army authorities include soy bearing food
items in the dietary of the men in the conscription and
military training camps, the results may well be far reaching
and greatly hasten the day when the promotion of packaged
distribution of soy ﬂour and grits to retail channels will be
commercially feasible. Attainment of this objective would
not only bring into use millions of bushels of soybeans,
but would mean as great a single contribution of the proper
nutrition of our people as can be visualized today. The
Secretary of Agriculture has recently stated that ‘99% of the
children of the United States have a heredity good enough
to enable them to become productive workers and excellent
citizens provided they are given the right food, education,
and opportunity. Fundamental to this is food. 50% of our
population do not get enough of the protective foods to
enable them to enjoy full vigor and health. A large proportion
of these do not get it because they cannot afford it. It is the
duty of the farmers, the business man, the government, and

labor to see that these people are better fed than their parents
were.’
“Again I quote: ‘In the past science has conferred on
those people who have availed themselves of the knowledge
of infectious diseases better health and longer life. Now and
in the future science promises those who will take advantage
of the newer knowledge of nutrition a larger stature, greater
vigor, increased longevity, and a better level of cultural
attainment. This is where the future of soy ﬂour lies, and it is
bright.’
“I hope these remarks will aid in promoting the proper
understanding of soy ﬂour and grits.
Endnotes:
(1) “The Composition and Characteristics of Soybeans,
Soybean Flour, and Bread” by Bailey, Capen, and LeClerc.
Food Research Division, Bureau of Chemistry and Soils,
U.S. Department of Agriculture, 1935.
“Soya Flour” by LeClerc and L.H. Bailey, Food
Research Division, Bureau of Chemistry and Soils, U.S.
Department of Agriculture, Cont. 303.
(2) (5) “Can Food Habits Be Changed?” Paul E. Howe
(3) (5) “Food Habits, Old and New.” Hazel K. Stiebeling
(4) “The Potential Role of Soy Beans in the Occidental
Diet.” Woodruff, MacMasters and Klaas, University of
Illinois. 1943.
(5) Yearbook U.S. Department of Agriculture, 1939.
Address: Vice President, The Glidden Co., Cleveland, Ohio.
1971. Staley Journal (Decatur, Illinois). 1940. Mr. Staley
subject of Forbes magazine article. Sept. p. 11-12.
• Summary: “Calling him ‘the man who hated farming and
has done more for the American farmer than almost any
other man alive’ Forbes magazine in its August 15 issue
carried an interesting story about A.E. Staley and the part he
has played in pioneering the soybean industry. The article,
written by Don Wharton, carries pictures of Mr. Staley and
the Decatur plant. A most comprehensive digest of it was
printed in the August issue of Readers Digest.
“In speaking of Mr. Staley as the soybean pioneer the
author says, ‘Eugene Staley is the greatest salesman of the
soybean. It was an insigniﬁcant crop when he began using
his salesmanship on skeptical farmers in the Corn Belt; there
was actually no place in the United States where a farmer
could sell a bushel of soybeans except as seed.
“’Now, 18 years after Staley built America’s ﬁrst
processing mill, it is a $100,000,000 annual crop. We grow a
third of the world’s supply; Manchuria, which long supplied
the world, plants no more than our 14,000 square miles. It
is the only new crop the American farmer has tried in many
years that has become of major importance.
“’What its future may be, no man has the hardihood
to attempt to forecast. There is no sign that the potential
domestic market is anywhere near saturation, yet already
we are exporting part of the crop. New soybean products,
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ranging from cocktail crackers to automobile parts, are
constantly appearing.’
“Farther on in his story the author how Mr. Staley ﬁrst
became interested in soybeans:
“’Trying to think of some means of improving the yield
of corn ﬁelds, he remembered that soybeans, in addition
to being food for man and beast, enrich the soil by adding
nitrogen to it... The war caused Illinois land to be ‘corned
to death’, the chinch bug arrived to ruin crops, and farmers
began to listen to him. Soybean acreage climbed slowly, a
few thousand acres a year.
“’But still there was no market; farmers raised soy plants
for hay, for forage and fertilizer, but the beans themselves
could be sold only as seed. No crop of any consequence
was possible until someone would buy and process beans.
Meanwhile, we were importing 15,000 tons a year of
soybean oil, cake and meal.
“’Staley had complete control of his own cornstarch
company, but rather than dragoon his associates into starting
a soybean mill, he sold them the idea until they were
enthusiastic missionaries, too. Then, announcing in 1921
that he would start processing the next fall, he really went to
work on the farmers... Most important, Staley gave farmers
contracts guaranteeing to buy all the beans they could grow.
The Staley mill began crushing beans in the Fall of 1922 and
by March had handled 60,000 bushels–more than twice as
many as the entire State of Illinois had harvested in 1921.
“’By 1924 other companies were setting up soybean
processing plants in Illinois and that year the State’s soybean
acreage was 10 times that of 1921. But Staley selling did
not stop. He sold his company on putting in more machinery
when he couldn’t get enough beans to operate what he had.
He sold the Illinois Central the idea of a special train which
covered 2,500 miles and was visited by 34,000 persons. He
had men work with seed ﬁrms to get more and better seed,
with machinery makers to get cheaper combines and a better
rotary hoe. Staley, by now helped by other big processors,
persuaded manufacturers to use soybean oil meal in their
mixed feed for livestock. This was the decisive strategy, for
stock feed is the great market for meal.”
‘Just as nearly all the meal is eaten by animals, roughly
85% of soybean oil is eaten by the American family, in
shortenings, oleomargarine, mayonnaise and salad dressing.
Of the 15% not used as food, paints and varnishes take about
half. That comes to about 19,000,000 pounds; there is one
county in Illinois that produces that much.’”
“’In any event soybeans are an agricultural crop
without a surplus and evidently will be so for some time to
come. When Staley opened his mill he bought beans by the
wagonload; in 60 days last fall, ﬁve railroads brought more
than 9,400 cars of beans to the four processors in Decatur,
and still Staley couldn’t get enough beans to make all the
meal and oil he could sell.
“’Today Staley is 73, his company the largest soybean

processor in the industry, and Decatur the soybean capital of
the Western world.’”
“’In 1936, trading in soybeans was begun on the
Chicago Board of Trade, and a few weeks ago a futures
market in soybean oil was announced by the New York
Produce Exchange.’”
1972. Walsh, Robert M. 1940. Wholesale prices of fats and
oils in the United States: Index numbers, 1910-39. USDA
Technical Bulletin No. 737. 27 p. Sept.
• Summary: Page 8: Price quotations for corn oil, peanut oil,
and domestic soybean oil are not available until 1915, 1917,
and 1930, respectively.
Pages 11, 13: Soybean oil was considered to be a foreign
oil, that is, an imported oil, in the years prior to 1930, and
soybean oil has been included in the foreign vegetable oil
group for those years. Beginning with 1930, soybean oil has
been excluded from the foreign vegetable-oil group, and
included in the domestic vegetable-oil group.
Pages 14-15: “In the case of soybean oil, a remarkable
shift in utilization has occurred with increased production in
recent years. Before 1935, soybean oil was used primarily
for paints. But during the last 4 years, less than 10 percent
of the soybean oil available has been so used. Some soybean
oil has been used for soap, and as a basis for cutting ﬂuids,
candles, core oils, illuminating oils, livestock ﬂy sprays,
rubber substitutes, etc. But about 80 percent of the total has
been used for food purposes, largely in vegetable cooking
fats.”
Table 6 (p. 15) shows that the two main oils and fats in
the United States were butter and lard; the main vegetable
oil was cottonseed oil. Address: Agricultural Economic
Statistician, Bureau of Agricultural Economics.
1973. Hamilton, Gurdon H. 1940. Use of soybean oil
in paints and varnishes. Oil, Paint and Drug Reporter
138(15):31. Oct. 7.
• Summary: Paper presented at Mid-American Chemurgic
Conference, Sept. 17, 1940. See full text.
Contents: Introduction (Glidden Co.). Qualities
reviewed. Raw oil most important. Favored for baked
ﬁnishes. Alkyd combinations increasing. Dehydrogenation
remote.
The Glidden Co., which has done a great deal of
pioneering work with soybeans, has one of the largest
soybean plants in the United States. This plant has an
elevator with 2 million bushels capacity; it handles 5-6
million bushels of soybeans per year. Glidden is a very large
user of soybean oil, consuming 4-5 million gallons of the oil
annually; not all of it is used in paints. Address: Nubian Paint
and Varnish Co. [Chicago, Illinois].
1974. Julian, Percy L.; Meyer, Edwin W.; Krause, Norman
C. Assignors to The Glidden Company (Cleveland, Ohio).
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1940. Recovery of sterols. U.S. Patent 2,218,971. Oct. 22. 3
p. Application ﬁled 6 April 1939.
• Summary: “Soy bean oil contains an appreciable though
small amount of sterols consisting principally of stigmasterol
(16-20%) and larger amounts of sitosterol (84-80%).” The
main sterol in tall oil is sitosterol, and the main sterol in yeast
is ergosterol. “Cholesterol is of animal origin and occurs in
all animal tissues. These sterols occur in nature, partly in the
free condition and partly esteriﬁed with higher fatty acids.”
“The usual methods of isolation involve subjecting
the fatty fraction containing the sterols to a saponiﬁcation
step with alkali, preferably an alcoholic alkali solution and
extracting the unsaponiﬁable sterols with a solvent such as
ether, trichloroethylene, etc. However considerable difﬁculty
is encountered in extracting the soap formed, and none of the
known methods are sufﬁciently simple and easy to enable
the sterols to be manufactured commercially at a price low
enough to encourage their use.”
“According to the present invention the saponiﬁed fatty
materials containing the sterols are treated with quick lime.
Water present in the mixture reacts with the quick lime,
the heat produced resulting in converting additional water
to steam The steam generated in situ in the soap causes a
pufﬁng of the soap, producing a porous granular mass which
is easily extracted with relatively small amounts of solvent.”
Two examples using soy bean oil are given.
Note 1. Dr. Edwin Meyer says this patent paved the way
for the ﬁrst commercial production of soy sterols.
Note 2. This is the earliest document seen (Dec. 2015)
that mentions Dr. Percy Julian in connection with soybeans.
However, the patent was ﬁled much earlier, in April 1939.
Address: 1. Maywood, Illinois; 2-3. Chicago, Illinois.
1975. Photographs of Henry Ford and Robert Boyer seated at
a wooden table, Oct. 31. 1940.
• Summary: They are seated at the left and right sides of a
wooden table with a third unknown person sitting between
them, probably in the Engineering Building. On the table
are 5 piles of ﬁbers (probably soybean wool, developed
in mid-1938; Ford would begin its pilot-plant commercial
production in Dec. 1940), a square piece of matting,
some solid pieces (perhaps plastic auto parts) and bottles
containing pellets. Negative number: 188-28316.
Another photo of the same meeting (Negative number:
188-28318) seems to show Mr. Ford holding a spool of
thread. The unknown person may be a reporter from the
Framingham [Massachusetts] News, since a photo of this
scene appeared in that newspaper on 14 Feb. 1941, with a
long caption titled “Finding new markets for farmers.”
1976. Fortune. 1940. Plastics in 1940: National defense is
smoking out the “plastic plane” and much more. Plastics are
a $500,000,000 a-year business now, and growing up fast.
22(4):89-96, 106, 108. Oct.

• Summary: An excellent overview of the rapidly changing
world of U.S. plastics, including the many types and their
uses. Somewhere between 1935 and 1940 the infant U.S.
plastics industry turned a key corner. During those 5 years
production nearly doubled, and the number of plastics
increased from 5 to 10. The various types with their year
of introduction and a typical trademark are given (p. 96,
106): (1) Nitrocellulose. 1870–The oldest, Celluloid, a
thermoplastic which is highly ﬂammable. (2) Phenolic. 1909.
Thermosetting phenol formaldehyde, Bakelite. Price: 14
cents a pound. Output: 84 million lb in 1939. Work horse of
the industry in workaday colors like black and brown. Used
in automobile parts, electrical equipment. (3) Casein. 1919.
Casein formaldehyde, Galorn. Warps and cracks in humidity.
Has gravitated to buttons, buckles, smaller items. (4) Alkyd.
1926. Phthaic or maleic anhydride-glycerin, G.E.’s Glyptal.
Used mainly in tough, quick-drying, multi-colored, weatherresistant paints, lacquers, and varnishes. (5) Cellulose
acetate. 1927. Like nitrocellulose but not ﬂammable. (6)
Urea. 1929. A thermosetting answer, in full color, to the
drab molded phenolics. (7) Vinyls. 1932. Incl. polyvinyl
acetate, polyvinyl chloride, etc. Much development in recent
years. (8) Cellulose ethers. 1935. (9) Acrylic. 1936. Usually
means methyl methacrylate. Röhm & Haas’s Plexiglas,
and du Pont’s Lucite. Crystal transparency, rigid stability,
glowing colors, highest price. Cockpits and gun turrets for
ﬁghting planes. (10) Styrene. 1937. Ethylene benzene. Dow’s
Styron. The plastic that tinkles. Lightest plastic known and
very transparent. Brittle. (11). Lignin. 1937. Made from
waste wood. Used mainly in panels or wallboard. (12)
Cellulose acid butyrate. 1938. Related to cellulose acetate.
(13) Vinylidene chloride. 1929. A ﬂex plastic wrap. Dow’s
Saran. Highest tensile strength of any known plastic. (14)
Melamine. 1940. Melamine formaldehyde.
The new technology, injection molding, is much faster
than the old compression molding. Lamination is also new.
This year Henry Ford is making all of his tractor seats out
of phenolic-saturated papier-mâché pressed to the desired
shape.
The future: The lowest-prices and most versatile plastics
are the phenolics, which start at about 14 cents/pound–vs.
1.5 cents/lb for steel billets and 18 cents/lb for aluminum.
Ford is the most plastic-minded of the auto makers. Yet a
commercial all-plastic car body will have to wait until prices
drop to near that of steel. Henry Ford “has been going around
for a year with an experimental laminated phenolic door on
the rear compartment of his car, walloping it with an ax for
the beneﬁt of skeptics, and then inviting them to do likewise
on their own cars... Ford cars may well appear in the next
year or two with plastic rear-compartment doors, light and
easy to handle. And an entirely plastic fender might come
out of the new aircraft processes and have the enormous
selling point of being dentproof. The over-all use of plastics
in automobiles–now placed at anywhere from 100 to 100
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different parts–has been sharply rising for a decade. But the
Plastic Car is still somewhat remote” (p. 108). Note: U.S.
entry into World War II in December 1941 diverted Ford’s
attention from plastic car research.
“The incredible fact about plastics is this: anything
is possible in this industry that boomed up out of the
depression, when all new enterprise was supposed to have
stopped, and made itself part of the new age of power,
chemistry, and alloys.”
1977. McBride, Gordon W. 1940. What’s happening with
soybeans? Food Industries 12(10):55-57. Oct.
• Summary: “Greatly increased production, with
accompanying increase in soybean oil output and wider
utilization of other soybean products, is inﬂuencing all food
industries.” Discusses, with many statistics, the utilization
of soybeans in the USA, including the amount used for
oil (crude and reﬁned; nonfood and food), meal, industrial
proteins, and foods. An interesting table on page 56 states
that the following foods “are made from soybeans” [sic,
many contain soybeans plus other ingredients]: bean powder,
bean curd, soy sauce, soy milk, breakfast food, invalid foods,
soy ﬂour, infant foods, ice cream, baked goods, macaroni,
and sausage. Whole soybeans are used to make sprouts,
cooked beans, soy sauce, confections, breakfast foods, meat
substitutes, and coffee substitutes. Either whole soybeans or
soy ﬂour are used to make “fresh vegetable milk,” which can
be further processed to make condensed milk, dried milk,
confections, cheese, or casein.
“In addition to the increasing quantities of soybeans that
are brought to the market as a fresh green vegetable, larger
quantities of the green beans are being canned each year.
One unofﬁcial estimate placed the 1939 pack at 15,000 cases
(24 one-pound cans each).”
A photo shows the soybean products plant of ArcherDaniels-Midland Co. recently erected at Decatur, Illinois.
Address: Chemical Engineer, Washington, DC.
1978. McBride, Gordon W. 1940. What’s happening with
soybeans? Greatly increased production, with accompanying
increase in soybean oil output and wider utilization of other
soybean products, is inﬂuencing all food industries. Food
Industries 12(10):55-57. Oct.
• Summary: A wide-ranging discussion of soybean
production and utilization in the USA.
A large photo shows an aerial view of the Archer
Daniels Midland Co, soybean products plant, recently
erected at Decatur, Illinois. A table gives “Salient soybean
statistics.” A diagram (p. 56) shows the many different food
products made from soybeans, with estimated output of the
major products in 1939.
Bar charts show: (1) The uses of soybean oil made in
the USA each year from 1931 to 1939 (Source: USDA,
based on Bureau of Census data). The three uses are: Food

products, drying industries, and soap + miscellaneous and
loss including foots. The total and the percentage used in
food products increased dramatically after 1934, so that in
1939 about 83% was used in food products.
(2) Production, utilization, and average farm price of
soybeans in the United States, 1924-1939. The price of
soybeans fell steadily from 1924 ($2.50 per bushel) until
1931 ($0.50 per bushel) then it rose gradually to about
$0.80 a bushel in 1939. The bar for each year shows the
total production, amount used for seed and feed, crushed
by domestic mills, and exported. Soybeans were exported
in 1931, 1932, 1935, and 1937-39. Address: Chemical
Engineer, Washington, DC.
1979. Smith, Allan K.; Handler, Philip; Mrgudich, J.N.
1940. The reaction of formaldehyde with amino acids: x-ray
diffraction patterns. J. of Physical Chemistry 44(7):874-80.
Oct. [15 ref]
• Summary: “Soybean protein plastic materials” are
mentioned on p. 875. Address: 1-2. U.S. Regional Soybean
Industrial Products Lab.; 2. William A. Noyes Chemical
Lab., Univ. of Illinois: All: Urbana, Illinois.
1980. Atwood, Francis Clarke. Assignor to Atlantic Research
Associates, Inc. (Wilmington, Delaware). 1940. Protein
composition and foam abatement. U.S. Patent 2,220,700.
Nov. 5. 3 p. Application ﬁled 25 Jan. 1938.
• Summary: Relates “to novel protein compositions having
various desirable characteristics, including minimum
foaming characteristics and to methods of abating or
preventing foaming in aqueous protein compounds.” Uses
soybean protein and cyclic alcohol to make “anti-foam
material,” especially for use in water-base casein paints.
Address: Newton, Massachusetts.
1981. Time. 1940. Plastic Fords. 36:65. Nov. 11. Reprinted in
Soybean Digest, Nov. 1940, p. 5, 11.
• Summary: “Last week Henry Ford, 77, gleefully swung an
ax with all his lanky might against the plastic rear end of a
special Ford car. Then he pointed to the undented, unmarred
ﬁnish, announced his company would be mass-producing
plastic-bodied automobiles in at least one, at most three
years...
“An ardent believer in boys, Henry Ford discovered
Robert Boyer in 1925 while visiting Ford’s Wayside Inn,
managed by the boy’s father, Earl Joseph Boyer. Attracted
by Robert’s active interest in what made the world go round,
Ford took him out of the Framingham High School (near
Boston)... [and] enrolled him in the Ford Trade School...
“In the summer of 1930 Ford built him a three-story
frame laboratory behind the Museum in Greenﬁeld Village.
Designed as a temporary structure, the lab still stands. In
it Boyer and his 28 aides have done many strange things–
mostly with soybeans.”
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“Boyer ‘never smokes nor drinks, likes the same oldfashioned dances his boss likes, even likes to eat roasted
soybeans, soybean bread, soybean soup.’”
“Once formed, Ford’s plastic has not the tensile strength
of steel, hence will not be used for frame, chassis or motor
blocks. But sheets account for half the steel that goes into
modern automobiles. If Ford’s plastic bodies become
universal, total U.S. use of steel may be cut 10%. Worried,
steelmen sent a long-nosed research committee to Dearborn
last month, have not peeped since.”
A portrait photo shows Boyer–but NOT of Ford with his
ax.
1982. Rees, H.V.; Quimby, W.S.; Oosterhout, J.C.D.
1940. Use of lecithin in gasoline. Proceedings, American
Petroleum Institute 21st Annual Meeting. Section III. p.
6-16. Nov. 13.
• Summary: “Paper presented to the Division of Reﬁning,
before the Twenty-ﬁrst Annual Meeting of the American
Petroleum Institute, at the Stevens Hotel, Chicago, Illinois,
Nov. 13, 1940.
Abstract: Lecithin, obtained from soybeans, is a
phosphatide found to be effective in improving leaded and
unleaded gasoline quality and stability. It has little effect
on initial or dark storage color, but markedly reduces
decolorization as well as haze and deposit formation when
exposed to sunlight, as in gasoline-dispensing pumps. Its use
results in decreased corrosion of storage-tank bottoms and
of galvanized drums, particularly those containing highly
leaded aviation gasolines in which the formation of zincoxide deposits often requires ﬁltration prior to consumption.
Reduced aluminum corrosion in aviation gasoline tanks due
to moisture condensation also was found. Dosages required
range from 1 lb to 15 lb per 1,000 bbl.”[1 barrel holds 42
U.S. gallons, so 42,000 gallons].
“Until 1928 lecithin was derived wholly from animal
sources, chieﬂy egg yolk, and was rather costly. Today
lecithin is prepared commercially from soybeans by solvent
extraction with hexane. Commercial soya lecithin includes
other phosphatides, especially cephalin, and approximately
30 per cent of residual oil, which imparts excellent storage
and handling properties. It contains approximately 2.2 per
cent phosphorus; is soluble in benzol, chloroform, and
petroleum ether; and is slightly soluble in alcohol, and is
insoluble in acetone and water.” Address: The Texas Co.,
New York, NY.
1983. Oosterhout, Johan C.D.; Quimby, William S. Assignors
to The Texas Company (New York, NY; a corporation of
Delaware). 1940. Lubricant. U.S. Patent 2,222,487. Nov. 19.
1 p. Application ﬁled 29 Sept. 1937.
• Summary: “This invention relates to lubricants and has
to do particularly with a light lubricating oil composition
suitable for use as a household lubricant.

“In compounding the lubricating oil composition, we
use a light lubricating oil, preferably a highly reﬁned parafﬁn
base oil of about 60-150 Saybolt Universal viscosity at
100ºF. and preferably about 100 viscosity.
“With this oil we incorporate a small amount of a
phosphatide, such as a material of the lecithin type; for
example lecithin or cephalin. (Such phosphatide compounds
occur naturally in substantial quantities in soybeans.)
Commercial grades of lecithin known by the trade names
‘Lipoidol,’ ‘Coloidol H X’ and ‘Coloidol B T’ have been
found satisfactory. The amount of phosphatide used ranges
from ½ to 3%, and preferably about 1%.
“Also we prefer to incorporate in the, lubricating oil
a small amount of a fatty oil, such as an animal oil, for
example lard oil. The amount of fatty oil used may range
from 2 to 10% and preferably about 5%.
“In order to impart to the composition a pleasant odor,
a small amount, for example about 0.06%, of an organic
odorant or perfume, such as citronella may be added.
“An improved composition which we have found to be
particularly suitable comprises:”
Reﬁned lubricating oil 94%
Prime lard oil 5%
Lecithin 1%.
Note: According to Google Ngram Viewer, The word
“lipoidol” was ﬁrst used in about 1920, and its use as a
word peaked in about 1940. It appeared mostly in medical
journals, and was injected into the human body. Address:
Port Arthur, Texas.
1984. Berkeley Press (Michigan). 1940. Ford to build autos
with plastic bodies in 3 years. Nov. 21. *
1985. Detroit News. 1940. Ford tests strength of plastic. Nov.
24. p. 4.
• Summary: Below this large photo is the following caption:
“Henry Ford swings on the baggage compartment door [at
the rear] of a car with an ax. The door panel is composed of
vegetable ﬁber and soy bean resin binder. The polish was
damaged but the blow left no dent.” Address: Michigan.
1986. Smith, A.M. 1940. War in Europe is inspired by greed,
asserts Henry Ford. Motor genius sees a new role for U.S.
Nations blind to total use of soil, he says; Plastic auto body is
efﬁciently developed. Detroit News. Nov. 24. p. 4.
• Summary: Sitting in the Chemical Laboratory of the Ford
Motor Co. in Greenﬁeld Village, his eyes ﬁxed on a small
model of the all-welded tubular automobile frame, Henry
Ford spoke about what has been learned in the Laboratory
about a new alliance between agriculture and industry. “If
I had known in time that you were coming this morning I
would have worn a suit of clothes in which the material is
25 per cent soy bean protein ﬁber.” He asked Robert Boyer
“to bring in some samples of the soy protein ﬁber processed
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with sprayed rubber to make springy and durable padding for
automobile seats.”
Note 1. This is the earliest English-language document
seen (Nov. 2017) that uses the term “soy protein ﬁber” (or
“soy protein ﬁbers”) to refer to spun soy protein ﬁber used
like a textile ﬁber.
“The sheep is bested: ‘The advantage of this and
the white soy bean “wool” we are making for upholstery
padding,’ Boyer said, ‘is that you get several kinds of
wool from every sheep, and their classiﬁcation, separation,
processing and manufacture into commercial wool, together
with the constant variation in supply and changing market
costs, simply puts the sheep’s wool out of the running,
compared with this soy bean wool. The soy wool is the only
plant protein wool this far developed.’”
Ford added: “’The tensile strength of soy bean plastic
as we now have it is about one half that of steel. But there is
the ramie plant with ﬁbers of great tensile strength, which we
may add to the soy bean plastic where the latter needs greater
strength.’
“By way of illustrating what a door panel, made of
plant ﬁber, with soy bean resin binder, will stand in resisting
a blow, Ford picked up an ax and smote mightily with the
ax head on the panel lying convex surface up, on the ﬂoor.
There was no dent. He shifted the ax and again came down
on the panel, with the cutting edge. One blow did not cut. He
hit harder, and the axe went through, making a clean cut, but
not denting the surrounding surface.
“A similar blow on a steel door panel cut clear through
the metal, bending in the edges of the cut and making a big
dent in the surrounding metal surface.
“The ﬁber panel weighs about one-half the steel panel,
of the same pattern. It is composed of 70 per cent ﬁber
and 30 per cent soy resin binder. The ﬁbrous element is
compounded of 50 per cent southern ﬂash pine ﬁber; 30 per
cent ﬁeld cereal straw; 10 per cent cotton; and 10 per cent
hemp.
“’We will make the entire superstructure of the
automobile body, except the tubular welded steel frame, of
this plastic ﬁber, and the ﬁrst model will be ﬁnished this
winter,’ Ford said.”
“’I wouldn’t be surprised if this laboratory comes
to be the most important building of our entire plant,’ he
[Ford] said. ‘There are 28 young men working here, with
average age of 24 years. There is the stuff! Always on their
toes, enthusiastic, working hard, doing really useful things,
looking forward always.’”
1987. Bergen, Werner Von; Krauss, Walter. 1940. Textile
ﬁber atlas. IX. Protein and synthetic ﬁbers. Rayon Textile
Monthly 21:691-94. Nov.
• Summary: Under the heading “Casein Fibers” the authors
discuss Lanital, Aralac, and Soya Bean Fiber. The ﬁrst
commercial ﬁber produced from milk casein was Lanital,

introduced in Italy in 1935 as a “synthetic wool.” It was
marketed under various trade names such as Aralac (USA),
Lactoﬁl (Holland), and Tiolan (Germany). Small amounts
of Lanital were imported into the USA prior to Italy’s entry
into World War II. The only commercial ﬁber presently
made in the USA from milk casein is Aralac, manufactured
by Atlantic Research Associates Inc. and introduced in the
spring of 1940. The ﬁber is made in two forms, natural and
opaque or delustered.
“Soya Bean Fiber: This ﬁber was ﬁrst introduced to the
American people at the New York World’s Fair of 1939 at the
Ford exhibit. Its base is a protein of the soya bean produced
by the Glidden Company, under the name of ‘Alpha’
protein. In its microscopical appearance as seen from Plate
XVII, the ﬁber is very similar to Aralac and Lanital. Proper
identiﬁcation of these three ﬁbers by physical, chemical, or
microscopical means is hardly possible, because they are so
alike in their physical and chemical make-up.
“Fineness: The high circularity of the casein and soya
bean ﬁber makes the accurate diameter determination easily
possible by the width as well as the cross-section method...
A table shows width measurements made on various samples
[of the 3 ﬁbers] by the Forstmann Woolen Co. Laboratory”.
The diameter ranges from 21.5 to 27.9 microns. Plate XVII
shows these ﬁbers magniﬁed 500 times in longitudinal and
cross-sectional views.
Also discusses regenerated silk (introduced 1937), nylon
(1938), and vinyon (1937, 1939). Note: This is the earliest
document seen (Nov. 2017) that uses the term “regenerated”
to refer to synthetic ﬁbers. Address: Director of Laboratories,
Forstmann Woolen Co.; 2. Textile Microscopist, Technical
Laboratories, Sears, Roebuck & Co.
1988. Detwiler, Samuel B., Jr. 1940. Supplement to
bibliography on molecular or short path distillation. Oil and
Soap 17(11):241-43. Nov. [100+* ref]
• Summary: The rapidly increased use of molecular
distillation as a tool in organic research and industry requires
an update of the bibliography previously published in this
journal. At present, perhaps the most important industrial
application is in the preparation of vitamin concentrates from
ﬁsh liver oils. Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1989. Glidden Company (The), Soya Products Div. 1940.
When science and research make it so... the soybean is a
“magic bean” (Ad). Soybean Digest. Nov. p. 11.
• Summary: “Originators of unusual products from
the soybean.” “To that end The Glidden Company has
expended many thousands of dollars in the development and
production of unusual products from the Soybean. Glidden’s
soybean products have been used in large and small amounts
in the following industries:
“Feed, fertilizer, shortening, paints, confectionery,
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lacquers, margarine, salad oil, sausage, baking,
adhesives, core oil, canned foods, paper manufacturing,
pharmaceutical.”
Note: This is Glidden’s ﬁrst ad in Soybean Digest–
kindly helping the ﬂedgling magazine to get started.
Address: 5165 West Moffat St., Chicago, Illinois. National
Headquarters: Cleveland, Ohio.
1990. Product Name: O’Brien Soy-Paints.
Manufacturer’s Name: O’Brien Varnish Co.
Manufacturer’s Address: South Bend, Indiana.
Date of Introduction: 1940 November.
New Product–Documentation: Ad in Soybean Digest.
1940. Nov. p. 7. “Headquarters for Soy-Paints.” Note that the
company ran ads in almost every issue of Soybean Digest
during 1940-41.
1991. O’Brien Varnish Co. 1940. Headquarters for soy-paints
(Ad). Soybean Digest. Nov. p. 7.
• Summary: This ¼-page horizontal ad states: “The
development of better house and barn paints containing
large percentages of soy bean oil begins with a capital ‘O’.
O’Brien Chemists have perfected new, super-successful
treatments for raw Soy Bean Oil. O’Brien Soy-Paints not
only contain more of it per gallon; they are actually superior
in quality to the best linseed oil paints.” Address: South
Bend, Indiana.
1992. Soybean Digest. 1940. Soybeans’ traveling emissary...
1(1):5. Nov.
• Summary: A photo shows a large, three panel traveling
exhibit that will be shown, by request, during November
in the ﬁrst ﬂoor foyer of the United States Department
of Agriculture Building in Washington, DC. The exhibit
was prepared for the American Soybean Association by
the agricultural department of the Pennsylvania Railroad
with cooperation from the NSPA and the National Farm
Chemurgic Council. The three panels are titled Farm,
Industry, and Home, respectively. The display, debuted at
the ASA meetings in Dearborn, Michigan on Aug. 18, 19,
and 20, then went to several state fairs, and is now on the
ﬁrst ﬂoor foyer of the USDA building in Washington, DC.
The industrial panel shows various paints, varnishes, and
auto accessories. In the center of the third panel (Home) “is
a Pennsylvania Railroad Dining Car ﬁnished inside and out
with soybean oil and varnish, illustrating how this farm crop
enters into the daily life of the traveling public”
“Flour for various uses, cooking and salad oils, nut
butter, soy spread, wafers, nuts, macaroni, spaghetti, bread
and cookies, together with soy milk, chocolate drink, coffee
substitute, candy coated soy puffs are a few of the uses in
which soybeans are prepared for human consumption.”
1993. Zeleny, Lawrence; Neustadt, M.H. 1940. Rapid

determination of soybean-oil content and of iodine number
of soybean oil. USDA Technical Bulletin No. 748. 22 p. Nov.
[46 ref]
• Summary: Contents: Need for rapid oil-testing methods.
Determination of oil content: the extraction method, the
refractometer method. Refractometric determination of
iodine number: history of the method, application of the
method to soybeans, procedure for determining iodine
number refractometrically, limitations of the method. Special
precautions in using the refractometer. Summary. Literature
cited. Address: 1. Associate grain technologist; 2. Junior
chemist. Both: USDA Agricultural Marketing Service.
1994. Boyer, R.A. 1940. Experimental production of soybean
protein ﬁbres. Chemistry and Industry (London) 59(49):811.
Dec. 7.
• Summary: This is a summary of a paper presented at a
meeting of the American Chemical Society, Div. of Industrial
and Engineering Chemistry, at Detroit, Michigan, on 9-13
Sept. 1940. Production of ﬁber from soybean protein is
described. “Difﬁculties encountered in obtaining uniform
protein necessitate strict control of the variety of the
soybeans and thorough chemical analysis and fertilization
of the soil on which they are grown.” When good protein is
used, it is possible to obtain spinning solutions containing
20% protein. Soybean ﬁber presently has about 80% the
strength of wool. It has more elongation, both wet and dry,
and does not wet as easily as wool or casein ﬁber. It does
not promote mold growth as readily as casein ﬁber. It blends
well with wool or cotton. Plans are being made to construct
a pilot plant capable of producing 1,000 lb/day of “soybean
ﬁbre.” Address: Ford Motor Co.
1995. San Bernardino County Sun (San Bernardino,
California). 1940. ‘Honorable little bean’ now makes
gasoline more clear. Dec. 9. p. 6.
• Summary: “Chicago–That agricultural jack of all trades,
the soybean, has demonstrated its versatility by making a
place for itself in another big American industry.
“When you drive up to a ﬁlling station you may ﬁnd
evidence there of this venerable vegetable’s latest conquest.
For, if the gasoline in the pump’s glass bowl seems unusually
clear and sparkling the chances are that the reﬁner has
incorporated in his oil a product called lecithin, derived from
ancient China’s wonder bean.
“This lecithin reduces decolorization, as well as haze
and deposit formation caused by exposure to sunlight. Oil
men also ﬁnd that its use decreases corrosion of storage tank
bottoms and galvanized drums, particularly those containing
highly leaded aviation gasoline.
“The romantic story of the soybean’s invasion of the
petroleum industry was related here by H.V. Rees, W.S.
Quimby, and J.C.D. Oosterhout, chemists connected with the
Texas Company.
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“Until 1928 lecithin was derived wholly from
animal sources, chieﬂy egg yolk, and was rather costly.
Development of a plentiful supply of lecithin from soybeans
alone has made possible the use of this product by the
petroleum industry. And ‘this furnishes the farmer another
outlet for farm products.’”
1996. Winter, L. 1940. Le soja: Les applications industrielles
de cette graine bienfaisante varient à l’inﬁni (Suite) [The
soybean: The industrial applications of this beneﬁcial seed
are basically inﬁnite (Continued)]. L’Ouest-Eclair. Dec. 16.
p. 5. [Fre]
• Summary: “The importance of soybeans (le soja) lies
above all in their numerous industrial uses in a wide
variety of ﬁelds. Unfortunately, since we must cover many
other important subjects in this weekly column, we can
only provide a simple list here of the soybean’s countless
applications.
“At the beginning of this study, we looked at the
considerable factories built in Asia, Europe, and particularly
the United States, to process soybeans in all their forms. We
will therefore not cover that again.
“The material used is immensely important, and simply
from this perspective, soybeans are responsible for great
prosperity. It is unnecessary to describe all of the machines
used to extract oil, plant-based milk (lait végétal), lecithin,
and their transformation into food materials, fertilizers and
industrial products. One example sufﬁciently illustrates
the importance of the soybean-processing factories: the
Ford Factory, in the United States, was specially designed
to process 50,000 tons of soybean seeds (graines de soja)
annually–produced on over 20,000 hectares–employing over
8,000 workers. The company needs casein, lecithin, etc., to
equip its cars: almost 30 liters of soy oil are required per car!
“Now, here is a cursory list of the industrial uses for
soybeans:
“(1) Use of the stalks: The stalks serve as fuel or to
produce Furfural, which is used to reﬁne lubricating oils,
vulcanize rubber or manufacture insecticides.
“(2) Seeds: After the seeds are cleaned, the remaining
straw and residue contain a type of cellulose popular for
manufacturing artiﬁcial silk.
“(3) Flour: The ﬂour is used in the automobile industry
in rubber tires, along with window frames, sheets, door
handles, horns, lights, etc.
“(4) Plant-based milk or casein: Its uses are extremely
varied and often unexpected.
“In paint: Exterior and interior walls, primarily in damp
rooms, cellars and especially walls coated in lime plaster.
“This casein is used to produce the glues applied to
wood veneer, including those used in car bodies and plane
construction.
“In the paper industry, it is used to glue together paper
and cardboard. It is also used in metallized papers and

photo paper. “Its adhesive properties make it popular [as an
adjuvant] in insecticide and anti-fungal products.
“As a high-quality binder, it is used to make cores, coal
blocks, corks from cork powder, or to combine straw and
peat to produce thermal insulation. It is also found in grafting
putty, and in other coating materials used for tree healing; the
binder causes these coatings to crack less easily.
“Soybean casein is also used to manufacture galalith for
mild, milky and scented soaps, waterproof hemp and jute
bags, manufacture artiﬁcial textiles, etc.
“(5) Lecithin: We have previously seen that due
to its antioxidant properties, lecithin has been used to
preserve organic materials, particularly butter, margarine
and vegetable fats. This antioxidant also has industrial
applications, particularly in the leather and rubber industries,
where it prevents aging, as it maintains their ﬂexibility and
waterprooﬁng while improving the lubricant properties of the
other oils.
“Lecithin is also used to overspray and dye textile ﬁbers,
to manufacture artiﬁcial silk, as an emulsiﬁer, etc.
“Finally, its lubricant properties, vitamins and hormones
are broadly used to produce beauty products, luxury soaps
and cosmetics, to nourish skin, hair and even prevent hair
loss!
“(6) Oil: Soybean oil is commonly employed in the
soap industry due to its low wholesale cost. It can be used to
produce soap that is liquid, soft, hard, powdered, translucent,
waterprooﬁng, crumbled for soap production, and soda- or
sodium chloride-based detergents.
“It is also used to make candles and plastic materials.
“Soybean oil is almost unlimited in its uses. It is still
burned for lighting and used as a substitute for fuel oil in the
Middle East, and even in the United States, in spite of the
trusts. Trucks and buses are starting to be equipped to use
this oil. When will we get soybean oil motors in our cars?
That’s not all. This oil is suitable for manufacturing
artiﬁcial rubbers, particularly for tires, or mixed with true
rubber, which it makes more waterproof. It is also used in
paint, since it is siccative, and very close to linseed oil (the
latter is still of superior quality). Another application is in
varnishes, in cellulosic coatings, lacquers and glosses.
“It serves to waterproof paper, (les tisons), umbrellas,
clothing, tarpaulins, and even cement, including reinforced
cement, used for seawalls, thus preventing the reaction
of reinforced cement to seawater. It also protects the iron
reinforcements from rust. Naval constructions also use
soybean oil in pilings, to waterproof piles in water or in
damp areas, or to preserve wood exposed to the elements.
“Here are some other uses, in no particular order:
solvent in synthetic resins, mixed with linseed oil to produce
linoleum, artiﬁcial leather, waxed canvas and clothing,
artiﬁcial wools and silks, lithographic and printing inks,
celluloid, pharmaceutical glycerin, but above all for the
manufacture of explosives, disinfectants, insecticides, and to
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produce synthetic oils and gasoline, etc. (To be continued).”
Translated by Elise Kruidenier of Seattle 2017/11/15
Address: Ingénieur Horticole, Directeur du Jardin de Plantes,
Parcs et Promenades de la Ville de Rennes [in northwest
France].
1997. Glidden Co. (The). 1940. Annual report to the
shareholders, for the ﬁscal year ended Oct. 31, 1940.
Cleveland, Ohio.
• Summary: “The net proﬁt for the year, after all charges
including special reserves, was $1,727,828.99. This
compares with a ﬁnal net proﬁt for the previous year of
$1,853,549.12. The sales for the year totaled $50,169,733.04
as compared with $47,824,047.45 for the previous year.
While all the Divisions of the Company–Paint, Chemical
and Pigment, Metals Reﬁning and Food Products–showed
a proﬁt, the proﬁts in the Chemical and Pigment Division
were considerably curtailed by reason of heavy expenses
incurred in connection with the research work in soya bean
by-product manufacturing,... In the Soya Bean Division the
production of hormones and sterols [by chemist Percy Julian]
has resulted in constantly increasing sales which should add
materially to our proﬁts in the ensuing year.
“By order of the Board of Directors. Adrian D. Joyce,
President. December 28, 1940.” Address: Cleveland, Ohio.
1998. Atwood, F.C. 1940. Natural protein-base spun ﬁbers.
Industrial and Engineering Chemistry 32(8):1547-49. Dec.
• Summary: The main ﬁbers discussed are made of casein,
soybeans, and zein. All commercial “protein-base ﬁbers are
treated or combined with formaldehyde after being spun.”
Address: Atlantic Research Associates, Inc., Newtonville,
Massachusetts.
1999. Boyer, R.A. 1940. Soybean protein ﬁbers:
Experimental production. Industrial and Engineering
Chemistry 32(12):1549-51. Dec. Also in Chemistry and
Industry 59(49):811 (1940).
• Summary: Soybean ﬁber as made at present has about 80%
the strength of wool, has more elongation both wet and dry,
and does not wet so easily as wool or casein ﬁber. It does not
promote mold growth so readily as casein ﬁber. The ﬁber
blends well with wool and cotton and has been processed
satisfactorily on both cotton and worsted textile equipment.
Plans are being made for a pilot plant capable of producing
1,000 pounds/day of soybean ﬁber. There are many ways
of extracting protein, some of which are closely guarded
secrets. One method is to treat carefully sized oil-free meal
with a weakly alkaline solvent, such as 0.1% sodium sulﬁte
solution, for a half hour. The resulting solution is clariﬁed
either by ﬁltering or centrifuging. The protein in the solution
is precipitated with an acid, and the resulting curd is washed
and dried.
Soybean ﬁber is made from defatted soybean meal,

which is treated at much lower temperatures than meal
prepared for cattle food. Extraction of the protein from the
oil-free meal is a critical and important part of the operation.
There are many ways... The ﬁnal steps are preparation of the
solution for spinning, spinning and hardening, aftertreatment,
and drying. Four photos show the equipment used. Address:
Ford Motor Company, Dearborn, Michigan.
2000. Brother, G.H.; McKinney, L.L.; Suttle, W.C. 1940.
Protein plastics from soybean products: Laminated material.
Industrial and Engineering Chemistry 32(12):1648-51. Dec.
[9 ref]
• Summary: “A protein laminated plastic material prepared
from unsized kraft paper impregnated with formaldehydehardened thermoplastic soybean protein salt compared
favorably with similar commercial materials as regards
impact and ﬂexural strength and modulus of elasticity, but
not as regards water resistance. By placing a single sheet of
phenolic- or urea-impregnated paper on each exposed face
before pressing, a product resulted with the water resistance
and other desirable properties of present commercial
products.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
2001. Galley, H.W. 1940. Soybean oil. . . Who uses it?
Current consumption lies in edible ﬁelds. Soybean Digest.
Dec. p. 3, 11.
• Summary: “According to a legend far back in the dim past
a caravan laden with gold, silver, and valuable furs, while
yet several days’ journey from their home in Eastern China,
were beset by bandits and took refuge in a rocky deﬁle where
defense was simpliﬁed. Besieged and faced with starvation,
a servant pointed out to his master a vine-like plant bearing
some sort of legume. Such a plant was unknown, but has
since been identiﬁed as the soybean. Pounded to a course
ﬂour, mixed with water, and made into rough cakes, the
caravan was supplied with food until help arrived, and–so
the legend goes–the soybean became the very staff of life in
China from that date forth.”
Total factory production of soy oil has grown from 39.4
million lb in 1932 to 369.7 million lb in 1939. The latter
production is used as follows (in million lb): Shortening
201.6, Oleomargarine 70.8, Other edible products 32.3.
Industrial uses: Soap 11.1, Drying oil industry 28.2,
Miscellaneous 9.3. Address: Manager Oils Div., A.E. Staley
Mfg. Co., Decatur, Illinois.
2002. Mauersberger, Herbert R. 1940. The new synthetic
textile ﬁbers. Rayon Textile Monthly 21(12):743-45. Dec.
• Summary: The ﬁrst section, titled “Soybean ﬁlaments and
ﬁbers,” states: “Heberlein & Co. back in 1929, submitted
the extracted protein from soybean to a swelling operation
with water under pressure and heat or a dilute acid with
simultaneous treatment with phenols, after which the
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ﬁlaments are formed by extrusion in the usual manner.
“In this country, the ﬁrst announcement of research work
on the production of a synthetic textile ﬁber from soybean
pulp came with the opening of the World’s Fair in 1939.
A part of the Ford exhibit was devoted to its manufacture.
The Dearborn Laboratories of the Ford Motor Company had
been working on the idea of producing a synthetic textile
ﬁber, that would simulate wool very closely since 1937.
They had been using the soybean oil for paints and the
meal for plastics, originating from 20,000 acres of soybean
cultivation.
“The process used is about as follows:–After the
soybean is crushed under pressure and the oil extracted with
Hexane it is passed through a weakly alkaline solvent, which
extracts the protein. The soybean meal is exceptionally
rich in protein value, as high as 50 per cent. The protein is
then combined with various chemicals and/or dyestuffs in
a secret process and made into a viscous solution. It is then
forced through a spinarette and coagulated into ﬁlaments in
a bath containing sulphuric acid, formaldehyde and sodium
chloride or aluminum sulphate. A formaldehyde solution
is used to set the ﬁlaments during the winding process.
They are then bleached and dyed, if desired, and ready for
commercial use. The ﬁlaments are also cut to produce a
staple ﬁber. The skeins have the consistency and texture of
silk and wool, which are our present protein ﬁbers. Ford
ofﬁcials have informed me that Henry Ford himself has
shown considerable personal interest in these experiments
and the yarn has been woven and knitted into goods and
the company considers its suitability for auto upholstery
deﬁnitely satisfactory and practical. Later, the Glidden
Company at Chicago, Illinois, set up a pilot plant for
experimental purposes of ﬁber production to the textile trade.
“The physical and chemical properties of textile ﬁber
produced from soybean are particularly interesting. A sample
of the product was submitted to Mr. von Bergen of the
Forstmann Woolen Co. by myself late in 1939. He reported
that it closely resembled “Lanital” in color, luster, touch
and crimp. Its tensile strength was .94 gram per denier dry
and .26 gram per denier when wet. The elongation of the
ﬁlaments was 112 per cent dry and 47 per cent wet. This
means that soybean ﬁber is about four times weaker than
wool when dry and approximately 8 times weaker than wool
when wet. The ﬁneness and diameter of the soybean ﬁber
is exceptionally uniform, approaching nylon in this respect.
For identiﬁcation purposes Mr. von Bergen suggests a sulfur
content test to distinguish it from Lanital, if this is ever
necessary. Water does not wet soybean ﬁber as readily as it
does casein ﬁber and wool.
“Hence, the only deﬁciency is its tensile strength and
the ﬁlaments and ﬁbers otherwise show remarkable qualities.
I am informed that in more recent samples from Ford and
Glidden, that the strength had been improved. Development
work on upholstery fabrics has progressed satisfactorily and

it looks as if the soybean ﬁber will soon be a commercially
practical textile ﬁber, ready for the textile trade to use. It
is now used in hat felts, suitings, upholstery fabrics, etc.
A commercial plant for the production of this ﬁber is now
planned for about 1,000 pounds per day.” Address: Technical
Editor.
2003. Milner, R.T. 1940. Research tells us... Soybean oil
trafﬁc paint probable. Soybean Digest. Dec. p. 2.
• Summary: Editor’s Introduction: “U.S. Regional Soybean
Industrial Products Laboratory, a cooperative organization
participated in by the Bureaus of Agricultural Chemistry
and Engineering and Plant Industry of the U.S. Department
of Agriculture, and the Agricultural Experiment Stations of
the North Central States of Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North Dakota,
Ohio, South Dakota, and Wisconsin.
“The Soybean Laboratory is a research organization.
It is attempting to ﬁnd new uses for soybeans and soybean
products and to increase the uses that have already been
found for these products. In working in this ﬁeld of new
uses, not all experiments can be successful nor can results be
achieved quickly. Since the organization of the laboratory,
however, many problems have been successfully attacked,
and it is the purpose of the present article to describe a recent
development which shows great promise.
“Huge Quantities Used: The use of paint on roads may
not at ﬁrst seem very important. Consider, however, the
many miles of pavement on through highways that have
guide stripes down the center. Remember the curves and
hills, marked to prohibit one car passing another. Think
of the pedestrian lanes, parking ﬂares, and trafﬁc arrows
in cities and towns. It is plain that trafﬁc paint is a very
important item and that in this day of speedy transportation it
is an indispensable aid to trafﬁc control and safety.
“What are the chief requirements of a trafﬁc paint?
It must be extremely durable to abrasive wear and to the
action of the elements. It must be quick drying so that its
application does not interfere with trafﬁc. It must retain its
color. Of course, these demands on performance require
detailed technical speciﬁcations. Many of these speciﬁcations
have speciﬁcally required the use of tung oil (china wood
oil).
“Use Organic Chemical: The price of tung oil is double
its former value, and, because of disturbances, there is fear
that adequate supplies of this oil may not be obtained at any
price. These circumstances led to a careful study of the use
of soybean oil in trafﬁc paints. From previous work it was
known that soybean oil was extremely durable in ordinary
wall paints and varnishes. It was known that some treatment
would be necessary to hasten the ﬁlm-forming properties of
soybean oil before it could be used successfully, in trafﬁc
paints. After many experiments, an organic chemical which
acts as an accelerator was discovered. Cooking soybean oil
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together with this chemical hastens the ‘bodying’ of the oil.
Bodying of any oil may be regarded as in some degree the
forming of blocks of molecules which will then quickly form
a ﬁlm. The soybean oil after cooking with this accelerator is
then combined with a resin or gum to make a varnish type of
coating. Pigments, together with thinners, are incorporated in
this, and the result is a ﬁnished trafﬁc paint.
“Experiments thus far carried out with soybean oil have
indicated that it should be possible to make a good trafﬁc
paint with this oil. The laboratory has carried out numerous
tests on these soybean oil formulations and is now arranging
for the highway division of a midwest state to test the most
promising formulation under service conditions. If the tests
are successful, another extensive use will have been found
for soybean oil.”
Note: This is the earliest article seen (Dec. 2016) about
the U.S. Regional Soybean Industrial Products Laboratory
in Soybean Digest. Address: PhD, Director, U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
2004. Soybean Digest. 1940. New Ford soybean plant opens.
Dec. p. 11.
• Summary: “Feedstuffs, Oct. 5, says that the new soybean
processing mill of the Ford Motor Company at its River
Rouge plant has been placed in operation. With a storage
capacity of 80,000 bushels of unprocessed beans, the new
mill supplements two smaller extraction plants operated
in Michigan as village industries. Together, the plants can
produce 5,400 gallons of oil and 259,000 pounds of soybean
meal daily.”
2005. Vergnaud, Henri. 1940. Une culture industrielle
de sécurité: le Soja [An industrial crop for security: the
soybean]. Revue Internationale des Produits Coloniaux et du
Materiel Colonial 15(177-80):121-26. Sept/Dec. [3 ref. Fre]
Address: Ingenieur, E.C.A.T.
2006. Bhatnagar, S.S.; Kapur, A.N.; Bhatnagar, M.S. 1940.
Absorptive properties of synthetic resins [soybean proteinformaldehyde]. J. of the Indian Chemical Society 17:361-69.
(Chem. Abst. 35:1288). *
2007. Brother, George H.; McKinney, Leonard L. 1940.
Protein plastics from soybean products: Plasticization of
hardened protein material. Paint and Varnish Production
Manager 20:44-48. *
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
2008. Fujii, T. 1940. Shôyu tanpakushitsu genryô daizu
aruiwa daizu kasu daiyô toshite sufu zansa no riyô [Brewing
shoyu using “sufu” residue as a protein source substitute for
soybeans or soybean cake]. Nippon Jozo Kyokai Zasshi (J. of
the Society of Brewing, Japan) 35(6):532-33. [Jap]

• Summary: Sufu means “staple ﬁber,” not “fermented tofu.”
It is a by-product of artiﬁcial wool made from soybeans or
defatted soybean cake.
2009. Okamura, Kenji. 1940. [Substitute fuels for high-speed
diesel engines]. Nenryo Kyokaishi (J. of the Fuel Society of
Japan) 19:691-705. (Chem. Abst. 35:1964). [Jap]*
• Summary: Tests with soybean and ﬁsh oils were conducted
in specially equipped high-speed diesel engines.
2010. Pittman, D.W. 1940. Advisability of extensive
introduction of soybeans investigated: Income of 34 to 37
dollars an acre possible. Farm and Home Science 1(1):1. p.
3.
• Summary: “Yields of 22 to 27 bushels per acre of threshed
soybeans have been obtained by the Experiment Station on
good irrigated land in Utah under favorable conditions. At
a normal price of about $1.25 per bushel this would give a
total income of $27.50 to $33.75 per acre. It has been found
that late varieties of soybeans will not mature in Utah. Early
varieties mature easily but do not yield well. Mid-season
varieties, such as Illini and Mukden give the largest yield in
Utah but run considerable risk of injury by early fall frosts.
These facts are the result of tests covering a ﬁve-year period
conducted by the Agronomy and Soils Department in an
investigation of the practicability and desirability of the
development of the soybean industry in this state...
“Investigations at the Experiment Station have shown
that if the soybean is to be grown in Utah it should be
planted about May 1, and the seed should be inoculated
when planted on land not previously in soybeans. Inoculant
with instructions for its use, may be obtained from the seed
companies...
“The amount and seasonal distribution of irrigation
water needed by soybeans is about the same as for corn. The
plant is not especially drought resistant and needs much of its
water in late summer. Soybeans should be harvested as soon
as most of their leaves have fallen...
“There is as yet no local market for threshed soybeans
and probably will not be unless some relatively large local
industry should be developed to handle them. A press to
separate the oil from the cake will be the ﬁrst requirement.
Then some industry to utilize the oil in paint, margarine
or plastics will be needed. The cake will ﬁnd a ready local
market as stock feed, as there are already 200 carloads of
this feed shipped into the state each year, used mostly by the
poultry industry. It may also supplant the cottonseed cake of
which a considerable amount is also shipped into the state.
“Although soybeans are grown extensively in the
middle west for forage they will probably never become an
important forage crop in Utah where alfalfa grows so well. It
may be found desirable, however, to grow them where a oneyear crop is wanted as alfalfa does not mature a crop the year
it is planted. Soybeans may be grown along with corn in the
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same row and used for green feed or as silage.
“The question of the introduction of soybeans into Utah
should be decided on economic considerations. Soybeans
would displace some other crop on good irrigated land.”
Note: This journal was later renamed Farm and Home
Science. Address: Utah.
2011. Roderick, H.F.; Hughes, A.E. 1940. Evaluation of
calcium carbonate coating colours formulated with various
adhesives. Paper Trade Journal 110(TAPPI Section):91-95.
*
2012. Seltzer, J. 1940. Herstellung von Mischfaeden,
Casein und Vinylharze [Manufacture of mixed ﬁbers, casein
and vinyl resin]. Revue Universelle des Soies et des Soies
Artiﬁcielles (RUSSA) 15:18-20. [Ger]*
• Summary: Soybean protein and vinyl resin.
2013. Product Name: Kellogg’s Reﬁned Soybean Oils
(Industrial Grade) [Superior, Non-Break, Reﬁltered Raw,
Diamond K, S37 OKO, Recovered].
Manufacturer’s Name: Spencer Kellogg and Sons, Inc.
Manufacturer’s Address: Buffalo, New York.
Date of Introduction: 1940.
New Product–Documentation: Spencer Kellogg & Sons,
Inc. 1940. Laboratory letters. p. 65-67, 90. Superior, nonbreak, and reﬁltered each have an iodine value of 127-138, a
saponiﬁcation number of 188-196, and a speciﬁc gravity at
15.5ºC of 0.924-0.926.
2014. Product Name: Kellogg’s Crude Soybean Oil.
Manufacturer’s Name: Spencer Kellogg and Sons, Inc.
Manufacturer’s Address: Buffalo, New York.
Date of Introduction: 1940.
New Product–Documentation: Spencer Kellogg &
Sons, Inc. 1940. Laboratory letters. p. 65. Produced by the
continuous expeller process, by itself it has poor drying
qualities, but in the presence of 0.1% to 0.15% metallic
cobalt it dries fairly well; polymerization improves its drying
considerably.
2015. Tupholme, C.H.S. 1940. Soybean oil (diesel fuel).
Industrial and Engineering Chemistry, News Edition 18:861.
*
• Summary: The tank and supply line are preheated when
soybean oil is used as Diesel fuel.
2016. World Trade Notes on Chemicals and Allied Products
(U.S. Dept. Commerce). 1940. Adhesives, materials used in
manufacturing, 1937 and 1938–Canada [soya bean ﬂour].
14(15):232. *
2017. Brother, George H.; Smith, A.K.; Circle, S.J. 1940.
Soybean protein: Resume and bibliography. ACE (U.S.

Bureau of Agricultural Chemistry and Engineering) No. 62.
64 p. plus 11-page supplement. 28 cm. [714 ref]
• Summary: Part I is a 20-page review of the literature with
the numbers of references in part II cited in text. Part II is a
bibliography of 592 references on this subject.
Contents: Introduction. Part I. Agronomic and
general. Treatment and processing of whole soybeans.
Protein extraction from soybean meal. Hydrolytic
products of soybean protein. Enzymes of the soybean.
Industrial applications: Adhesives, plastics, paper sizing,
miscellaneous.
Part II. Literature cited. Agronomic and general.
Treatment and processing of whole soybeans. Protein
extraction from soybean meal. Hydrolytic products of
soybean protein. Enzymes of the soybean. Industrial
applications: Adhesives, plastics, paper sizing, miscellaneous
(Textile ﬁber, ﬁlm, paint, dispersing agent, stabilizing agent,
bleaching agent, insecticide spray, core binder, clarifying
agent, mellowing agent, ﬁnishing wax, wetting agent).
There follows an undated supplement with 124
additional references (591 to 714) grouped under the same
categories as shown above. The most recent references in the
supplement seem to have been published in 1941. Address:
1. Senior Chemist; 2. Chemist; 3. Junior Chemist. All:
Regional Soybean Lab., Univ. of Illinois, Urbana.
2018. Gras, Norman Scott Brien. 1940. A history of
agriculture in Europe and America. 2nd ed. New York, NY:
F.S. Crofts & Co., Publishers. xxvii + 496 p.
• Summary: In 1933 the ﬁrst Agricultural Adjustment Act
(AAA) was passed under Franklin D. Roosevelt. It was
managed by USDA’s Agricultural Adjustment Administration
(AAA). The purpose of the act was to guarantee a fair return
to agriculture or to put agriculture on a parity with industry.
The commodities covered were wheat, rye, ﬂax, barley,
cotton, corn, sorghum, hogs, cattle, rice, tobacco, peanuts,
sugar beets, sugar cane, potatoes, and milk. Page 464
discusses the expansion of soybean production. Production
of soybeans for seed and crushing increased from about
2,283,000 bushels in 1917 to 57,665,000 bushels in 1938.
The oil was used chieﬂy in the food and drying-oil industries.
Pages 465-66 discuss “Agricultural Industries. Three efforts
have been made to ﬁnd more room for farm products in
America’s domestic market. The Republican emphasis has
been to keep out foreign competition. The recent Democratic
effort has been to increase the income of Americans so that
they will buy more farm products. Henry Ford and many
chemists have thought of creating new uses and demands for
American farm products, particularly in American factory
production... Grain is to be made into alcohol, for use with
gasoline, to drive automobiles and tractors. Soybeans, once
used chieﬂy as hay or as a fertilizer, are being made into oil,
meal, ﬂour, stock feed, fertilizer, breakfast foods, macaroni,
crackers, and glue. The oil is for use in paints in place of
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linseed oil but also in the making of enamels, varnish,
glycerin, and explosives.”
Synthetic textiles: Lanital is “an Italian invention but
has been apparently independently discovered in America.
It is synthetic wool–made out of casein from cow’s milk.
The casein is put through spinnerets and comes out like
macaroni; when hardened, it is cut to any length. It can be
dyed and woven into cloth... There are many who feel we
are just beginning the development of synthetic textiles. In
addition to rayon and lanital we have nylon and vinyon...
A federal act of 1938 allotted four million dollars for four
regional laboratories designed to discover new uses for farm
products.” Address: Prof. of Business History, Harvard Univ.
[Massachusetts].
2019. Japan-Manchoukuo Year Book. 1940. Tokyo, Japan:
Japan-Manchoukuo Year Book Co. Index. 26 cm. Seventh
annual issue. [Eng]
• Summary: Each year’s book is divided into two main parts:
Japan, and Manchoukuo. This book was published in late
1939.
In the Japan and Manchoukuo parts of the book, soya
beans are most widely discussed in the respective chapters
on Agriculture. In each case, information given the previous
year is updated one year.
Page 290-91: In the chapter on “Agriculture and
stockbreeding” in Japan, Table 19 shows “Production of
various grains, potatoes, etc.” in koku from 1927 to 1938.
1.80391 hectolitres = 1 koku = 5.11902 dry bushels (USA).
For soya bean:
2.700 million koku in 1938
Table 19B gives the value of each crops (in yen) from
1927 to 1938. Other crops in this table are oats, millet,
barnyard millet, proso millet, maize, buckwheat, red bean,
sweet potato, and Irish potato.
Page 391: In the chapter on “Chemical industry” Table
3 shows the “Production of chemical fertilizers” (in metric
tons) from 1926 to 1937. The quantity (in metric tons) and
value (in yen) of each is given. These fertilizers are: Sulphate
of ammonia [ammonium sulfate], calcium cyanamide,
superphosphate of lime, and muriate of potash [potassium
chloride].
Table 5, “Imports of commercial fertilizers” from 1931
to 1938 include “Bean-oil cake,” the imports of which
steadily decreased from 1.032 million metric tons in 1931 to
0.623 million metric tons in 1938.
Page 403: In the same chapter Table 38 shows
“Vegetable oil production” with quantity in metric tons and
value in yen, from 1930 to 1937. Soya bean oil production
increased from 36,977 metric tons (mt) in 1930 to 65,455
metric tons in 1937–making it the leading vegetable oil
produced in Japan. The other leading vegetable oils made in
Japan in 1937 were:
Rapeseed 28,893 metric tons

Perilla 23,206 metric tons
Cottonseed 23,154 metric tons
Coconut 16,112 metric tons
Peanut 7,648 metric tons
Sesamum [Sesame] 6,653 metric tons
Linseed 4,254 metric tons
Hempseed 329 metric tons
Paulownia 76 metric tons
On the same page, Table 39 shows exports and imports
of vegetable oils from 1933 to 1938. Exports of soya bean
oil decreased from 2.242 million kin in 1933 (1 kin = 0.6
kg) to 1.795 million kin in 1938. Imports of soya bean oil
increased from 128,000 kin in 1933 to 321,000 kin in 1938.
The three main vegetable oils imported into Japan in 1937
were cottonseed oil (10.324 million kin), coconut oil (2.400
million kin), and paulownia oil (1.439 million kin).
Page 444: In the chapter on “Commerce,” Table 13
shows the “Average wholesale price of staple commodities
in Tokyo” in yen per koku, average December each year
from 1934 to 1938. The brand of soya beans was “Manchu
White.” The price dropped from a high of 19.37 yen in 1936
to a low of 7.70 yen in 1937.
Page 453-54: In the chapter on “Foreign Trade,” Table
B, “Imports,” shows trade of “Oil cake” from 1927 to 1938.
Pages 470-71 in the same chapter contain a very large
table titled “Imports by countries of origin” in yen from 1937
to 1938. Categories include “Beans & Peas,” “Oil yielding
materials” and “Oil cake.” For each of the three categories,
Manchoukuo is the main country of origin, followed by
Kwantung Province, then China, then British India, then
D.E.I. [Dutch East Indies].
Page 714: In the chapter on “Agriculture” in
Manchoukuo, a large table shows “Output of principal of
crops (metric tons)” from 1924 to 1938. For soya beans:
4.612 million metric tons in 1938.
The other principal crops shown in the tables are other
beans, kaoliang, millet, maize, wheat, rice, upland rice, and
other cereals.
Page 715: The text about “Soya beans” is repeated on
this page.
Page 739: In the chapter on “Commerce,” Table 12
shows “Wholesale prices of principal staple commodities in
Hsinking [Changchun, in Jilin province] from 1934 to July
1939 in M¥ [million? yen]. The price of 1st grade soya beans
went from 3.36 per 100 kin in 1934 to 7.76 per 100 kin in
July 1939. That of bean cake rose from 0.90 per piece in
1934 to 2.68 in July 1938. The wholesale price of bean oil
increased from 10.50 per kin in 1934 to 20.88 per kin in July
1939.
Page 779-80: The chapter on “Manufacturing
industries,” has a long section “IV. Bean oil & cake.” The
four principal cities of manufacturing in Manchoukuo are
Dairen, Yingkow, Antung, and Harbin. Table 22 shows
“Output of bean oil at the principal cities” in 1,000 kin [1
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kin = 0.6 kg] from 1932 to 1938. The leading city by far
was Dairen. The total bean oil produced decreased at the
four centers decreased from 221.061 million kin in 1932 to
97.255 million kin in 1938.
The text below this table states (p. 779-80): “At ﬁrst the
main business of the industry was the extracting of linseed
oil. The primitive linseed oil extraction method was applied
to soya beans in Tiehling and Changchun (present Hsinking)
districts, important market of beans, some sixty years ago.
As the result obtained was satisfactory, the bean oil industry
commenced. At that time, the bean oil was directed for local
consumption alone, and was used for cooking, lighting, and
other domestic purposes.
“The original method of pressing oil out of beans was
very simple and primitive, only hand or mule operated
wedge or screw system being used. But with the rapid
progress made in the utilization of bean oil and the
increased demands abroad, the method of oil extraction
was improved. Hydraulic power came to be used in place
of human labour or mule power, in operating the presses.
Then a more scientiﬁc method of extraction by means of
chemical solvents was discovered by the Central Laboratory
of the South Manchuria Railway Company. Under this new
extraction method, benzine, benzol or alcohol is used to
extract and dissolve oil contained in beans.
“Uses of Bean Oil.–The uses of soya bean oil have
increased markedly in the last three decades. At present they
are used for such diversiﬁed purposes as the manufacture
of soap, as a lard and butter substitute, as a constituent of
paint, varnish and shellac, glycerine, water prooﬁng, and as
substitutes for rubber and petroleum.
“Bean Cake.–Soya bean cake is used for various
purposes, the principal uses being fertilizer and animal
feed, while with further processing it is manufactured into
a celluloid substitute, medicine, sizing for paper-making
and for ‘Ajinomoto.’ It is also used extensively for the
manufacturing of sauce material, bean ﬂour and ‘shoyu’ and
‘miso.’”
Below this (p. 780) is a large Table 23 “Output of bean
cake in the principal cities” from 1932 to 1937 in 1,000
pieces (1 piece weighs 27.6 kg). Again, Dairen is by far the
leading city. The total decreased from 44.744 million pieces
in 1932 to 20.585 million pieces in 1938.
Below this (p. 780) is a large Table 24 “Number of
bean-cake mills and productive capacity” in major South and
North Manchuria [customs] districts from 1923 to 1937.
Page 782: In the same chapter, Table 29. “Production,
etc. of soy and miso (bean paste) in Kwantung” gives values
from 1931 to 1937. The number of plants increased from
16 in 1931 to 22 in 1937. The volume of miso increased
from 646,691 kwan in 1931 to 1,485,739 kwan in 1936. The
volume of soy sauce increased from 20,950 koku in 1931 to
116,734 koku in 1936.
Above this table is a brief section on “Soy” sauce: “In

sympathy with the rapidly increasing number of Japanese
residents since the foundation of the country, the soy
industry has made marked developments. The output of soy
was 44,253 koku in 1937. Imports of soy were valued at
¥1,564,000 in 1938.”
Page 798: In the chapter on “Foreign trade” we read:
“Soya beans constituted in 1938 the most important export
article, representing 32% of the total export value, and 44%
if other varieties of bens and derivatives are included. The
most important customer for beans was Japan, followed by
Egypt and Germany. In bean cakes and oil, Japanese imports
concentrated on cake whilst European countries such as
Germany, the Netherlands, and Great Britain mostly bought
oil.”
On the same page (p. 798) Table 4, “Volume of principal
articles imported and exported” from 1934 to 1938 gives
values for soya beans (decreased), bean cakes (decreased),
and bean oil (decreased).
Page 800: In the same chapter, Table 6, “Exports of
principal commodities” 1934-1938 by country of destination
shows that the total increased from 160,349 million yen in
1934 to 234,363 million yen in 1938.
Page 801: A similar table for bean oil appears.
Page 803. A similar table for bean-cake appears.
2020. Johnson, E.F. “Soybean”. 1940. Soybeans as a
chemurgic crop for Missouri. In: 1940. Proceedings of First
Annual Missouri Conference on Farm Chemurgy. 10 p. Held
at Sedalia, Missouri.
• Summary: During the last 5 years in Missouri, total
soybean acreage has decreased almost 50%, while total
soybean acreage in the United States has increased by more
than 50%, from 6 million to over 9 million acres. “I am
quite familiar with the history behind all of these ﬁgures,
as in 1934 when I started my present position, my major
assignment was to cooperate with the various groups in
Missouri in promoting the growth of commercial soybeans.”
Also discusses soybeans as a cash crop, results of recent
soybean experiments at the Missouri Experiment Farm
at Elsberry, 1940 outlook, inﬂuence of the European war
[World War II] on soybean outlook, domestic consumption,
industrial utilization of soybean meal and oil, and chemurgic
possibilities.
In 1938, only about one tenth of 1 percent of the
soybean meal produced in America went into industrial nonfood uses. “Even in the soybean oil we ﬁnd 86 percent of
the oil from last year’s crop going into edible fats and about
14 percent used industrially, the major portion of which was
in duco paints.” Address: Ralston Purina Co., St. Louis,
Missouri.
2021. Matagrin, Am. 1940. La culture du soja: Avec des
notions sur l’histoire, l’intérêt économique, la composition,
les emplois agricoles, alimentaires et industriels de la fève
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asiatique [Cultivation of soya: With notes on the history,
economic interest, composition, and agricultural, food, and
industrial uses of the Asiatic bean]. Chindrieux (Savoie
dept.), France: Published by the author. 125 p. 22 cm. [17
ref. Fre]
• Summary: Contents: Introduction: The soybean and
its seed, historical summary of the culture and use of
soybeans, economic questions–the soybean worldwide and
in France. I. The climatic and agrological preferences of
the soybean and its needs for fertilizers (organic, chemical,
or microbiological). II. Methods and cultural styles for
soybeans: the seed, the plant, and its evolution. III. The
soybean harvest: Methods, yields, storage, how to select the
seeds.
Conclusion: Agricultural, food, medicinal, and
industrial uses of soybeans: 1. Agricultural uses:
Fertilizer and livestock feed. 2. Food uses (p. 108-18):
As a vegetable, sprouts, ﬂour, milk (incl. tofu, condensed
milk, and fermented milk), fermented products, roasted
(as a coffee substitute), oil (incl. margarine and vegetable
butter), lecithin, and edible casein (puriﬁed soy protein). 3.
Medicinal uses (p. 118). 4. Industrial uses: the oil, soaps,
industrial proteins.
Note: Matagrin has written previous books: The industry
of chemical products and its workers (1925), In the country
of the sun (1927, a novel with Felix Vial), The soap-maker’s
manual (1938), and The soybean and its industries (1939).
Address: Anc. Professeur et Bibliothecaire Scientiﬁque,
Conseil en Chimie appliquee, Savoie, France.
2022. Milner, R.T. 1940. What the Regional Laboratory is
ﬁnding out about soybeans. In: 1940. Proceedings of First
Annual Missouri Conference on Farm Chemurgy. 5 p. Held
at Sedalia, Missouri.
• Summary: “The U.S. Regional Soybean Industrial Products
Laboratory was established in July 1936.” During the past 3
years extensive research on soybeans has been conducted.
“The problems of the laboratory may be divided into two
broad categories. One includes those projects the solutions
of which will yield immediate and practical results in the
form of increased use of soybeans and soybean products. The
other problems involve long and careful research which now
may appear to furnish information of academic importance
only by which in the future may serve as the basis for even
more important industrial uses.” Address: Director, U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
2023. Piedallu, André. 1940. Produisons du soja [Let’s
produce soybeans]. Gouvernement General de l’Algerie.
Direction de la Production Agricole. Documents et
Renseignements Agricoles. Bulletin No. 19. 4 p. [Fre]
• Summary: Describes the basics of cultivation: Soil, culture,
fertilization, sowing for forage or seeds, time of planting,
harvest, threshing, yield (forage and seeds), composition

of the seeds compared with wheat and beef. Products made
from soybeans: Flour for diabetics, oil, lecithin, paints and
varnishes, soymilk, tofu, artiﬁcial wool, soybean cake for
feeds, soy sprouts, roasted soy coffee that is popular in
Switzerland and Italy, soy oil mixed with hydrogenated
ﬁsh oils is used in Germany to make margarines. Address:
Pharmacien Lieutenant-Colonel, Docteur es-Sciences,
Ingenieur Chimiste.
2024. Spencer Kellogg & Sons, Inc. 1940. Laboratory letters.
Third revised ed. Buffalo, New York. 107 p.
• Summary: Discusses the history of ﬁve generations of
the Kellogg family in the linseed oil industry, historical
data concerning the use of drying oils, some industrially
important vegetable oils (incl. soybean oil), Kellogg’s
soybean oils (Kellogg’s Crude Soybean Oil, Kellogg’s
Reﬁned Soybean Oils, incl. Superior, Non-Break, Reﬁltered
Raw, Diamond K, Hydrogenated, Soybean Salad Oil,
Soybean Recovered Oil), Kellogg’s cakes and meals (incl.
Soybean Oil Meal), and Chemical constants of Kellogg’s
soybean oils.
“History records the building of the ﬁrst linseed oil mill
be a member of the Kellogg family in 1824. Then it was that
Supplina Kellogg, grandfather of the founder of the present
company, great-grandfather of its present president, made the
memorable decision at the age of thirty-ﬁve to supplement
his vocation of wool carding and cloth dressing by
embarking in the linseed oil business. This ﬁrst linseed mill
erected in 1824 on the Chuctanunda Creek at West Galway in
the Mohawk Valley near Amsterdam, New York, was a very
modest affair with a capacity of two barrels daily...
“In 1879, following in the footsteps of his grandfather
Supplina Kellogg, Spencer Kellogg at the age of twentyeight erected his ﬁrst linseed mill in Buffalo...
“The present company, Spencer Kellogg and Sons, Inc.,
incorporated in New York on August 13, 1912, has become
a world-wide, self-contained institution...” Address: Buffalo,
New York.
2025. Thorpe, Jocelyn Field; Whiteley, M.A. 1940. Soya
bean oil. In: J.F. Thorpe and M.A. Whiteley. 1937-1956.
Thorpe’s Dictionary of Applied Chemistry. 12 vols. 4th ed.
London, New York, Toronto: Longmans, Green & Co. See
vol. IV, p. 84-85. [4 ref]
• Summary: This section, which appears in the chapter titled
“Drying Oils,” discusses mostly the use of soya bean oil in
paints, linoleum, and other uses for its drying properties.
2026. Van Arsdel, W.B. 1940. The industrial market for
farm products [Soybean ﬂour in plywood]. Yearbook of
Agriculture (USDA) p. 606-26. For the year 1940. See p.
614-15.
• Summary: All but a small percentage of the million-ton
production of soybean meal in the USA is now used for
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livestock feeding and for fertilizer. “That small percentage–
perhaps 50,000 tons–has, however, awakened great interest.
“The largest single industrial use is for making a waterresistant adhesive for plywood. About 16,000 tons of meal a
year is so used. Since plywood construction in the building
industry is spreading, the possibility of substantial increase
in soybean-meal consumption for that purpose is seen. The
next largest use at present is for coating washable papers,
especially wallpapers, and a similar outlet is being developed
in the manufacture of cold-water paints. In all three of these
uses there is some competition with casein, as might be
expected, particularly because of the considerable advantage
in price possessed by soybean meal.
“A small quantity–about 5 to 6 tons a day–of puriﬁed
protein is being produced from soybean meal. The major
part of this goes to the paper industry, where it is being
used as a component of special sizing agents. Other uses
are being developed in the leather-ﬁnishing, adhesive, ﬁlm,
and plastic ﬁelds. Research on a soybean-protein ﬁber,
analogous to the casein ﬁber mentioned above, is also being
pushed.” Address: Principal Chemical Engineer, Bureau of
Agricultural Chemistry & Engineering; USDA.
2027. National Farm Chemurgic Council, Chemurgic Paper.
1940--. Serial/periodical. n.p.: National Farm Chemurgic
Council. Intermittent.
• Summary: Chemurgic Papers at NAL Call no. 381 N213P:
Nos. 1-66 (no. 11 withdrawn)–poorly bound
Nos. 67-124–poorly bound (has ToC {Table of
Contents} for nos. 67-124)
Nos. 125-191 (missing nos. 126, 143, 153)–poorly
bound (has ToC for nos. 125-152, nos. 154-171, and nos.
172-191)
Gap–nos = not on shelf, 192-204
Nos. 205-237–poorly bound (no ToC)
Gap–nos. 238-257–not on shelf
Nos. 258-358–(missing nos. 277, 279, 289, 290, 291,
295, 296, 298)–loose (no ToC)
Nos. 359-420–good binding (no ToC)
Nos. 421-531–good binding (no ToC)
Nos. 532-576–loose (no ToC)
Nos. 577-625–loose (no ToC)
Chemurgic Papers at NAL Call no. 381 N2132
The following papers are bound in one volume (No
ToC)
No. 1 (Series A 1949)–No. 13 (1949 Series)
No. 1 (1950 Series)–No. 6 (1950 Series)
No. 1 (1951 Series)–No. 6 (1951 Series)
No. 1 (1952 Series)–No. 5 (1952 Series)
2028. Chéron, E.P. 1940? Le Soja: Culture et récoltes. Ses
applications alimentaires, industrielles et thérapeutiques.
Son avenir. Recettes gastronomiques et culinaires. 5e
édition. Provendes au Soja [The soybean: Cultivation and

harvest. Its food, industrial and therapeutic applications. Its
future. Gastronomic and culinary recipes. Uses as fodder].
Sanguilles, Indre département, France: Comptoir Agricole de
Centre. 48 p. Undated. Illust. (many photos). No index. 21
cm. [10 ref. Fre]
• Summary: Contents: Introduction. 1. Study of the botany
and composition of the plant: its cultivation and vegetation.
2. Study of the seed; food and industrial applications.
Soymilk, condensed and powdered soymilk, fermented
soymilk (keﬁr, yogurt), okara (résidus de laiterie de Soja),
Ajimoto [sic, Ajinomoto], soy cheeses / tofu (fromages de
soja), applications of soy legumine in industry: vegetable
wool and rayon, soy oil, sterol, soy ﬂour, soy germ ﬂour
(farine de germe de Soja), soy coffee (Sofépur / Sofepur,
Grillsoy), feed for animals, soymilk for animals, soybeans
as feed for adult animals, conclusion. Appendix to the ﬁrst
edition: the soybean, a complete food, a medicinal food, a
food for infants. Recipes for soy cuisine. Soy industries:
making soy oil, lecithin, plastic materials, soybean cake:
reﬁning, neutralization, deodorization, decoloration,
properties of soy oil, use of soy oil in France. The byproducts of soy oil: lecithin, its properties, food uses,
industrial uses. Soy casein, substitute textiles and plastic
materials based on soy. Use of soy for raising young animals.
Note 1. A previous edition may have been titled: Le
Soja: Son histoire, sa culture, ses applications industrielles
et alimentaires.
Note 2. On page 1 the author’s enlarged title is given
as Président du Syndicat National des Producteurs, des
Amis et des Techniciens du Soja por la propagation du Soja
en France et en Afrique du Nord. Address: Président du
Syndicat National des Producteurs de Soja en France et aux
Colonies, France.
2029. Funk, E.D., Jr. 1940? The story of the edible soybean.
National Farm Chemurgic Council, Chemurgic Paper [No.
23]. 3 p. Undated.
• Summary: “The use of soybeans as a highly valued
human food dates back some 4800 years. Ancient Chinese
literature lists many medicinal virtues which, strangely
enough, modern research has substantiated to a large degree.
The average person today has a very vague idea of the
possibilities of the soybean as a human food and usually
thinks of Chop Suey when the soybean is mentioned, which
is a misconception.
“The introduction of the soybean to our diet suffered
a severe setback years ago when ordinary soybeans were
poorly prepared and camouﬂaged by various ﬂavors in an
effort to force their acceptance. If time would permit I could
tell you my personal experiences in trying many different
dishes of the commercial soybean. There are many others
here that have had similar experiences. In time of national
emergency, for example, war or famine, such a program
might have gained more favorable acceptance. On the other

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 785
hand, our markets today are well stocked the year around
with fresh vegetables, fresh fruits, frozen foods of every
description and our meat counters are overﬂowing with all
forms of fresh and prepared meats. Anything new desiring
a place in the picture must battle for acceptance on its own
merit, and mainly on the basis of palatability.
“An increase in vegetarianism, should it assume sizable
proportions, would affect our whole national economy. One
acre will produce more vegetable food than animal products
for human consumption. The trend today is decidedly toward
popularizing the use of animal products with the attending
use of more grain products and the utilization of more land
per unit of human food consumed.
“I am a conﬁrmed disciple of the soybean. It can supply
a satisfactory protein to replace animal proteins in the human
diet. In time of emergency, the soybean in the human diet
may be of inestimable value. This has been well proven by
its use in China.
“Our present national agricultural policy has a place
for the soybean–a very important place. The production
of protein for use in supplementing the vast quantities
of surplus cereals in this country today. This place does
not work a hardship on other such supplements. Cotton
production is lowered. Flax seed has always been imported.
Increased acreages of soybeans tend to make us a more selfsufﬁcient nation.
“While I have the highest regard for the vegetable
soybean as a human food, I look for its progress to be slow,
for two reasons. First, it is practically a new ﬂavor that
will be relatively slow to be accepted. Second, the trend of
agriculture is not toward the intensive in supplying human
food needs. The ﬁrst avenue of approach will, in my opinion,
be through the home garden where the vegetable soybean
has some points of superiority. It is resistant to diseases that
attack lima and green beans. It comes on in the heat of the
summer, a green, succulent food, at a time when other beans
have about run their course and when peas are entirely out
of the question. It compares favorably in yield per acre with
other garden beans. I have purposely neglected to mention
the value of the soybean for certain special diets. Such is
the task of the physician and the trained dietician and are
far beyond my scope. However, I do feel there are many
possibilities to be worked out in this ﬁeld. I have tried to take
an impartial view of the situation so far as soys for human
food is concerned. I could go on and tell you of different
edible varieties we now have, how to plant, cultivate, and
harvest them. This is a matter of record published in bulletins
which are available to you all.
“I can become enthusiastic with but little
encouragement. A more considered judgment leads me to
feel I may be engaging in wishful thinking. A survey of the
facts, as I weigh them one by one, leads me to the ﬁrm belief
that the general acceptance of the soybean as a human food
in this country lies several years in the future.” Address:

Funk Bros. Seed Co., Bloomington, Illinois.
2030. Gangloff, W.C. 1940? Some problems in soybean
processing. National Farm Chemurgic Council, Chemurgic
Paper [No. 21]. 3 p. Undated.
• Summary: If farm chemurgic interests are to make
agriculture no longer a mere pursuit to provide man’s food
and raiment, but one to produce the array of chemical raw
materials for fashioning a host of new products to ﬁt a
myriad of needs, then such interests must not only agitate
and promote such activities but they must lend themselves
to facing the fact. pertaining to such exploitation. It is all
very well to ballyhoo the ﬁne ideas of things chemurgic, it
is splendid to land the saving of the farmer for America, it is
well to believe that Nature’s bounty accrues for the beneﬁt
of mankind, but it is also imperative that we cogitate over
ways and means, that we proceed with well conceived plan
and program, ever willing to face facts, ever willing to learn
more and that we adhere to the real scientists creed of ever
seeking Truth.
“The rapid strides in the soybean industry in recent
years have brought along many problems. Some of these
problems are chemical in nature, some mechanical and many
economic. Long years ago there ran an old adage which
stated in substance that ‘Every tub should sit on its own
bottom.’ The soybean industry is no exception. To fabricate
materials from soybeans merely to have them compete
with materials made from cottonseed, ﬂax, peanuts, etc. is
a pretty short-sighted policy and not particularly effective
in solving the problems of the farmer. Enthusiasts are too
often too loathe to get down to brass tacks. Products derived
from soybeans must be as good as, or better than those they
attempt to supplant, they must show some advantage in some
way, be it in cost price, speciﬁc property, availability, ease
of handling, etc., and they must produce equal or superior
consumer satisfaction somehow. Solution of the various
problems attendant upon soybean processing must therefore
involve broad studies from a great many different angles.
The farmer, the chemist, the engineer, the salesman, the
banker and every other factor must work in cooperation if
soybeans are not to be just another crop–just one more to
worry about.
“It may be well to sketch brieﬂy a few of the problems
before us. The primary processing of soybeans has been
for their oil content. Whether hydraulic pressing, expeller
processing or solvent extraction operation is employed there
is the concomitant meal left in an amount equal to about 80
per cent of the original bean weight. Of what value are this
oil and this meal? Purely chemurgically they are something
far more than mere commodities.
“First of all the processor must study the markets open
to such products. With what does each compete? What price
factors pertain? How far shall processing go? Is it more
proﬁtable to sell oil for paint purposes or shall it be reﬁned
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to an edible grade? What competitive factors rule? What
about the meal as feed for cattle, swine and poultry How
does expeller meal compare with solvent extracted meal?
For such evaluation one must have a complete history of the
processing. What about relative nutritive values? What about
relative digestibility coefﬁcients? What place do such meals
have as bases for human food products? What is the vitamine
picture?
“Assuming that we regard the oil and meal as raw
materials for the fabrication of other industrial products
many similar questions pertain. It is very necessary
that every one of them be given full consideration. The
manufacturers of soybean enamels on the one hand and
oleomargarine on the other require their own deﬁnite
speciﬁcations in each case. If soybean plastics are to
be derived from soybean meals, somewhere there must
be a lot of research to determine the speciﬁc properties
and characteristics required. The same holds true in the
development of every other product derived from the
products of soybean processing.
“From early days the high protein content of the soybean
has been most intriguing. A very little research will soon
indicate that this protein make-up is a very complex one, that
the mechanical problems attendant upon chemical processing
multiply with exceeding rapidity and that application for
speciﬁc uses such as paper size, paper coating, glues,
paints, ﬁlms, ﬁbers, etc., require a detailed tailoring of no
small order to enable such products to serve usefully and
satisfactorily in competition with a host of other chemical
products which too may come from other chemurgic
operations. The effect of temperatures, pressures, time
factors, etc., are only a few of the items with which research
must concern itself.
“Approximately one fourth of the weight of the soybean
is made up of a carbohydrate fraction. What can be done
with this material? There are galactans, pentosans, arabans,
hemi-celluloses, pentoses, hexoses and other bodies in this
mixture. No processing beyond the primary meal derived
on oil extraction can fail to consider this carbohydrate
fraction. A vast amount of research still lies ahead before
the problems in this ﬁeld are worked out. This is one of the
fertile ﬁelds still pretty much unexplored and unexploited.
“In the few minutes allotted, we have attempted to set
forth, as one engaged in a great variety of research studies,
some of the problems attendant upon soybean processing.
Government laboratories, experiment stations, universities
and private industrial laboratory are all busy on chemical
and allied research. Marketing research must accompany
any of these. The farmer must do his share, the scientist has
his place, the salesman his niche and the banker must use
both his brains and his educated money. Cooperative efforts
on the part of all can and will make the soybean crop one of
real major chemurgic interest and of real value to American
agriculture.” Address: PhD, Chemical Director, The Drackett

Co., Cincinnati, Ohio.
2031. Kraybill, H.R. 1940? Recent developments in soybean
oil. National Farm Chemurgic Council, Chemurgic Paper
[No. 20]. 6 p. Undated.
• Summary: “It is estimated that about 87 million bushels of
soybeans were harvested in 1939. This represents an increase
of 39 percent above the 1938 production and a four fold
increase above the 10 year average production from 1928 to
1937. Preliminary estimates indicate an increase of 17 per
cent in the acreage for 1940. This very rapid increase in the
production of soybeans raises the question as to possible
future market for the beans. If expansion of the production
of soybeans is to continue the farmer must receive a price
sufﬁciently high to justify their production and the processor
likewise must receive sufﬁciently high prices for the oil and
meal to make the milling operation proﬁtable.
“In composition soybean oil lies between the food oils
of corn and cottonseed and the drying linseed oil. Thus
soybean oil ﬁnds a use in either of these ﬁelds but usually at
some discount. The development of improved methods of
reﬁning in recent years has led to a marked increase in the
amount of soybean oil used for food purposes. Improvements
in the methods of treatment of the oil for paint and varnish
purposes have resulted in increased use of the oil for
industrial purposes but the latter has not kept pace with
the increase in total consumption of the oil. From 1932 to
1934 from 75 to 92 percent of the soybean oil consumed
was used for industrial purposes and from 5 to 20 per cent
for edible purposes, (Tables 1 and 2). By 1935 the situation
was practically reversed, 24 per cent was used for industrial
purposes and 70 per cent for edible purposes.
“From 1935 to 1939 consumption of soybean oil
increased four fold. This is represented by a 4 3/4 fold
increase in use for edible purposes and about a 2¼ fold
increase in use for industrial purposes (Table 3). In the
edible ﬁeld the largest increases occurred in the use for
shortening and oleomargarine. In oleomargarine the increase
was 40 fold from 1,740,000 pounds in 1935 to over 70
million pounds in 1939. In the industrial ﬁeld the largest
increases were in the use in paints and varnishes, soap and
miscellaneous class.
“In 1936 about 81 per cent of the oil was used for food
purposes and about 14 per cent for industrial purposes. The
relative use for these two purposes remained about the same
for the last four years. This means that much larger amounts
of the increase in consumption occurred each year in the
edible ﬁeld than in the industrial ﬁeld.
“Large quantities of ﬂaxseed for the production of
linseed oil, tung oil, perilla oil and other drying oils for use
in the paint and varnish industry are imported. These oils sell
at a price substantially higher than soybean oil. If economical
methods could be devised for substituting soybean oil for
these drying oils an increased outlet in the industrial ﬁeld
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could be obtained for soybean oil.
“Several developments along these lines have been
proposed in recent years as follows: (1) The use of
bakelite and other improved resins which permit the use
of more soybean oil in the varnish, (2) the destruction of
the antioxidants by oxidation or acetylation and (3) the
conversion of double bond systems into conjugated systems
by treatment of the oil with alkali.
“In 1939 about 22 million pounds of soybean oil was
used in paint and varnish. The total increase over 1938 for
all industrial purposes was approximately 14 million pounds
while the increase for edible purposes was about 110 million
pounds. Thus it is evident that relatively little progress has
been made in recent years in increasing the industrial use
compared to the progress made in increasing the use of
soybean oil as a food.
“Soybean oil differs from linseed oil chieﬂy in that it
contains a larger amount of saturated acids and oleic acid and
a smaller amount of linolenic acid. If economical methods
could be devised to change the composition of soybean oil
and thereby increase its drying rate it should be possible to
use it more extensively for industrial purposes. Theoretically
this might be accomplished in several ways.
“First, the fatty acids could be separated after hydrolysis
of the fat and then the fraction of the more unsaturated
acids could be recombined with glycerine. Second, double
bonds might be introduced into the oleic and linoleic acids
of soybean oil and thereby convert them into linoleic and
linolenic acids. Third, some separation of the glycerides of
the soybean oil might be accomplished so that a fraction of
better drying properties could be obtained.
“The chief fatty acids of soybean oil are as follows:
saturated 14.0 per cent, oleic 33.0 per cent, linoleic 55 per
cent, and linolenic 6.0 per cent. The best evidence indicates
that these fatty acids are distributed in random fashion on the
different molecules of glycerol. If we regard the saturated
acids as one acid and calculate the number of different
possible glycerides present for a case of four acids we
ﬁnd that excluding the stereoisomers there are 20 different
glycerides. Since there is a maximum even distribution of the
fatty acids on the glycerol molecules it is evident that deﬁnite
limitations exist as to the extent to which the glycerides can
be separated into more or less unsaturated fractions.
“Some years ago Dr. Thornton in our laboratories
observed that the methyl alcohol extract of absorbent reﬁned
soybean oil showed a tendency to dry more rapidly than the
original oil. Mr. Kleinsmith, in a study of the composition
of soybean oil, working in our laboratories has succeeded in
separating soybean oil into fractions by solvent extraction
which vary in iodine number from approximately 142 to 94,
and in saturated acids from approximately 10 per cent to 27
per cent. He has obtained a fraction, consisting of about 50
per cent of the original oil, which has an iodine number of
about 140. The more unsaturated fraction has superior drying

properties and dries freer of tack than the original oil.
“In conclusion, it may be said that relatively little
progress has been made recently in increasing the industrial
use compared to that made in increasing the food use of
soybean oil.
Three full-page (wide) tables at the end of this paper
show: (1) Factory consumption of soy bean oil by classes of
products, 1932-1939, in 1,000 lb. The classes are: (a) Edible
uses: Shortenings, oleomargarine, other edible uses, total.
(b) Industrial uses: Paint & varnish, soap, linoleum, ink,
miscellaneous. Total industrial uses.
(2) Factory consumption of soy bean oil by classes of
products, 1932-1939, in percentages. The classes are: (a)
Edible uses: Shortenings, oleomargarine, other edible uses,
total. (b) Industrial uses: Paint & varnish, soap, linoleum,
ink, miscellaneous. Total industrial uses.
(3) Factory consumption of soy bean oil by classes
of products, 1932-1939, expressed in percentage of the
amount consumed in 1935. The classes are: (a) Edible
uses: Shortenings, oleomargarine, other edible uses, total.
(b) Industrial uses: Paint & varnish, soap, linoleum, ink,
miscellaneous. Total industrial uses. Address: PhD, Purdue
Univ., Lafayette, Indiana.
2032. McIlroy, G.G. 1940? The farmer’s new cash crop.
National Farm Chemurgic Council, Chemurgic Paper [No.
22]. 4 p. Undated.
• Summary: “I wish I might present to you something new in
regard to the soybean as the ‘Farmer’s New Cash Crop.’ In a
general way that is impossible, as those of us who have been
growing soybeans for the last 25 or 30 years have always
been enthusiastic as to its possibilities and what we can say
today is no more than a repetition of our statements made
years and years ago which you have heard at meetings of this
type many times before.
“You are all familiar with the farmer’s idea that it is a
so-called ‘sure’ crop; that from the time it is placed in the
soil it seems to have but one thought and that is to germinate
and ﬁght its way into the production of more soybeans,
overcoming all adversities of weather, soil conditions and
poor handling on the part of the grower. These facts are
known and acknowledged by everyone. The pioneer soybean
grower discovered these characteristics for himself and
enjoys the satisfaction, today, of realizing that his original
conclusions were correct.
“I am going to use the short time allotted me in placing
before you some observations, mostly original, in regard to
the sudden and spontaneous development of this New Cash
Crop and in addition to that I shall give some ideas as to
what should be done to develop and preserve our soybean
market along with our continued increase in production.
“Let me speak of Ohio, my own state. From 1924-1934
inclusive, 11 years, our average annual acreage devoted to
the production of soybeans for seed was 26,000 acres and
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the average income for the Ohio farmer from the sale of
soybeans harvested for seed was $488,000. In 1935, one
year later than the period mentioned, this acreage jumped
to 124,000 acres and last year (1939) we had 416,000 acres
from which our Ohio farmer received, or will receive, not
less than $8,000,000. During the past two years the rate of
increase in Ohio has exceeded that of any other state; in 1938
it was 48% over 1937 production and last year’s production
exceeded that of 1933 by 68%. This tremendous increase has
occurred in as sudden and spectacular a manner in all of our
high-producing states.
“The total acreage in the United States harvested for
seed in 1933 was 997,000–even less than in 1930 and 1931,
yet in 1935 this national acreage for seed production jumped
to 2,697,000 and last year, 1939, it was 4,226,000.
“Why, after the production in the United States had
practically stood still for 11 years, did it suddenly increase
so rapidly? Some will say it was due to the improvement of
the small combine, or to the development of our soybean
processing industry, but it seems more reasonable to think
that both the combine and processing industry were results of
increased acreages of soybeans rather than the cause of the
increase in production.
“Let us consider another plausible reason for such
a spontaneous increase. Through the period 1924-1934,
when our production was standing still, we were importing
annually thousands of bushels of soybeans, thousands of tons
of soybean meal, and millions of pounds of soybean oil. But
we had the passage of the Fats and Oils Tariff Act in 1934
and the Bailey Amendment of 1936, secured through the
combined effort of the National Grange, the Farm Bureau,
and the American Soybean Association. After the Fats
and Oils Tariff of 1934, we had a 3½¢ duty per pound on
imported soy oil, $6 per ton on soy meal and 2¢ per pound
on soybeans, and the Bailey Amendment in 1936 gave us
a 3¢ per pound tariff or import duty on many competing
oils. It was not until our industry secured this protection and
encouragement that our production really got under way. Our
production in 1935, the ﬁrst year after the Tariff Act of 1934,
was 2.7 times that of 1933, the year before the tariff was in
effect.
“Let me give you another convincing argument why the
farmer suddenly decided he wanted to grow soybeans.
“In the fall of 1933 the highest price the farmer of
Illinois was able to get for his beans was 60¢ a bushel, but
after the Tariff of 1934 went into effect, May 11, 1934, he
sold his 1934 crop of beans harvested that fall at 80¢, and
after the Bailey Amendment of 1936 went into effect, August
21, 1936, he was able to get $1.10 a bushel. Don’t you think
that increase in price had something to do with the farmer’s
desire to plant more beans? And, coming immediately and
deﬁnitely after the enforcement of the tariff acts, is it not
logical to give the credit to the tariff? If this increase in
soybean production had been brought on by the development

of the combine and of the soybean processing industry, it
surely would not have been so sudden and deﬁnite; it would
have been a more gradual development.
“We, of the American Soybean Association, accept
this argument and believe that if we had not had this tariff
protection, the soybean industry would still be struggling
along as it was prior to 1934.
“Now we are concerned in regard to the future of our
industry, as well as that of other similar industries, whose
welfare is connected with the production and processing of
animal and vegetable fats and oils. This is due to constant
importation of cheap Oriental fats and oils produced on
low priced land by low cost laborers. The present duty
has proven entirely inadequate to off-set this difference in
cost of production. Few of us realize the enormity of this
importation or the opportunities it takes from the American
farmer.
“According to ﬁgures taken from the February, 1940
issue of Food Stuffs Around the World, published by the
United States Department of Commerce, we have imported
during the last six years, an average of 2,298,000,000 pounds
of foreign-produced fats and oils each year. This amounts to
3,148 tons for each of the 365 days of the year, and, if valued
at 4¢ per pound, it means that during the last six years, each
day we have imported $251,94O worth of tropical fats and
oils which compete with, and replace, our domestically
produced fats and oils. From another angle we can say that
this tremendous foreign purchase means that every day we
import materials, the production of which would furnish the
American farmer with a good income from 20,000 acres of
land. It would require Eight to Ten Million Acres of our farm
land, annually, to produce oil-bearing seeds sufﬁcient to
make up our total importation. This acreage would be taken
from acres which now are producing surpluses of cotton,
corn, and wheat. Taking this into consideration, and with a
full realization of our present large production of lard and
continued high production of cottonseed and soybean oil, we,
of the American Soybean Association, feel it is pertinent to
the welfare of our nation that, these duties on competing fats
and oils be increased to a point where the importation would
be deﬁnitely curtailed. This is necessary if the soybean
is to continue in good repute as the ‘Farmer’s New Cash
Crop!’ We believe we are right and will continue to ﬁght for
this increase until we are successful.” Address: President,
American Soybean Association, Irwin, Ohio.
2033. Milner, R.T. 1940? What the Regional Laboratory
is ﬁnding out about soybeans. National Farm Chemurgic
Council, Chemurgic Paper [No. 17]. 3 p. Undated.
• Summary: “The U.S. Regional Soybean Industrial Products
Laboratory was established in July 1936. With allowance
made for the time required to assemble equipment and
personnel, research has been in progress for about 3 years.
This is not a long interval of time in which to obtain tangible
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and far-reaching results by research, but some achievements
may be reported here. In addition to these accomplishments
it must be realized that some of the greatest services of
the laboratory have been those which cannot be so easily
stated and evaluated. Such intangible services have been the
focusing of interest on soybean problems, the assistance and
advice furnished to all those working on soy bean problems,
and the use of the laboratory as a clearing house for both
chemical and agronomic data.
“The problems of the laboratory may be divided into
two broad categories. One includes those projects the
solutions of which will yield immediate and practical results
in the form of increased use of soybeans and soybean
products. The other problems involve long and careful
research which now may appear to furnish information of
academic importance only but which in the future may serve
as the basis for even more important industrial uses.
“Soybean oil is sometimes classed as a semi-drying
oil, intermediate in properties between the oils with low
iodine numbers used entirely for edible purposes and the
high iodine number oils used in protective coatings. It is one
of the few oils which can be used advantageously for both
purposes. A practical problem on which the laboratory has
been working is the extension of the uses of soybean oil in
this latter ﬁeld. As a result of making and testing over 200
paints, varnishes, and enamels, the laboratory has formulated
varnishes of excellent durability which contain no other oil
but soybean oil. This is convincing proof of the suitability
of soybean oil for use in protective coatings. Information is
available and will soon be published on these formulations.
Data have been obtained on the resins, driers, and pigments
which have proved to be best suited for use with soybean
oil. Since the ﬁnal evaluation of protective coatings can be
obtained only from exposure tests, a report cannot be made
now on the two-year test on outside soybean oil paints.
These paints are still in excellent condition, and the tests are
being continued. Collaborative work between the Soybean
Laboratory and such institutions as the National Bureau of
Standards, other Government agencies, and the National
Paint, Varnish, and Lacquer Association, should offer a basis
for the broadening of paint speciﬁcations to widen the ﬁeld
for soybean oil. The laboratory has placed paint samples
on exposure at several points in this country as a result of
collaboration with commercial companies. A collaborative
study carried out with the Chicago Paint and Varnish
Production Club has helped to acquaint varnish makers with
soybean oil.
“The laboratory has studied the dispersion of
soybean protein in various aqueous solutions, and the
data which have been published are available as a basis
for commercial development in this ﬁeld. As a result of
this work the laboratory has developed a suspension or
dispersion of soybean meal in formaldehyde solution which,
upon evaporation of the water, yields a hardened protein

possessing increased water resistance. This dispersion has
been tested in commercial use as a leather ﬁnish in which
its mildly acid character, increased water resistance, and
ﬂexibility are of particular importance. It has also been
used to produce from kraft paper a cheap laminated board
possessing high strength and having a large potential outlet
in the form of wallboard and similar building materials. The
paper is impregnated with the dispersion, dried, and pressed
between hot plates. The ﬁnished board contains about 35 per
cent protein. If the two ﬂat surfaces of the board are faced
with single sheets of paper impregnated with synthetic resin,
only the edges need to be protected against water. Numerous
other industrial applications of this dispersion are being
studied. These include impregnation of various ﬁbers and use
as an adhesive and paper size.
“Members of the laboratory staff are serving on
committees of the American Oil Chemists’ Society and
the National Soybean Processors’ Association. The work
carried out by these committees is of great importance to
the soybean industry, since it is on their work that trade in
soybeans and soybean products depends. These efforts are
time-consuming and not spectacular. The large amount of
research carried out by the laboratory for these committees
is chieﬂy analytical in character and can hardly be discussed
here in detail, but the information obtained is available
to all those interested. Investigations have been made on
analytical methods, the relationship and signiﬁcance of
various chemical tests, and the standards which can be set
for raw materials and ﬁnished products. Limitations of
time permit mention of only a few of the more theoretical
problems. In connection with studies on the comparative
stabilities of different soybean oil, a test has been developed
which is relatively simple and which may be of use in
supplementing present organoleptic tests. In its development,
extensive studies of the spectral absorption curves of
both crude and reﬁned soybean oils have been made, and
these have yielded much interesting information on the
effect of processing procedure on the color of the oil. The
green-colored beans which were harvested early last fall
produced an oil containing increased amounts of color. A
spectral absorption curve showed that this greenish crude oil
contained somewhat larger amounts of chlorophyll than were
found in crude oils from previous crops. Since this oil was
normal in other respects, the processors were able to produce
a satisfactory reﬁned oil, and, as a result, undue penalties
were not assessed against the growers.
“Research is being carried out on the chemical
modiﬁcations of soybean oil to enhance its drying properties.
This program also includes the preparation of the glycerides
of fatty acid fractions present in soybean oil in order that
their properties may be studied. The study of the separation
of fatty acids of soybean oil into fractions by such physical
methods as high vacuum distillation and crystallization at
low temperatures is being continued.
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“The reaction of aldehydes with protein is extremely
important, but little understood. The laboratory is studying
the simpler reaction of formaldehyde with single amino
acids, and has found that X-ray pictures will show its
progress. These pictures also reveal the nature of the changes
occurring in the amino acids. Some of the acids lose their
crystalline structure after reaction with formaldehyde,
while the X-ray pattern of others remains essentially
unchanged. Knowledge gained in this study should permit
the modiﬁcation of protein structure by other reagents in
addition to formaldehyde. The shape, size, and physical
properties of soybean proteins are also being investigated
by measurements of the dielectric constants of aqueous
dispersions and by observations of the movement of colloidal
protein particles in electric ﬁelds.
“Agronomic work has been carried out for 4 growing
seasons and analyses on over 1,800 samples have been
completed. These results show the wide variations produced
in the chemical composition by such factors as variety
and climate. Soybean samples ranging in oil content from
5 to 24 per cent and in iodine number from 102 to 150,
have been analyzed. From this work varieties suited for
particular locations are being selected and will eventually
make their appearance as commercial beans. These varieties
will possess the desirable chemical qualities of high oil and
protein content as well as high yield and good agronomic
characteristics. In the greenhouse, soybeans grown on ﬁne
quartz with nutrient solutions containing known amounts
of the essential elements, potassium and phosphorus, have
shown that the concentration of these elements in the seed
is relatively unaffected by extreme changes in the nutrient
solutions. Other greenhouse studies on plants grown under
controlled temperature and humidity show that these factors
play an important part in determining the iodine number of
the oil.
“The work discussed is only part of that being conducted
at the Soybean Laboratory. If each of you could visit the
laboratory and arrange to spend some time there, you
could see in more detail the many problems studied and
appreciate to a greater extent the fascination of the work and
the unlimited commercial possibilities of this crop which
has made such strides in the last few years.” Address: PhD,
Regional Soybean Lab.
2034. Anderson, Ray. 1941. Corn oil as possible source of
rubber is one ag lab project: Farm research about to start at
Peoria. Products for national defense to be stressed as new
uses for corn, wheat and agricultural residues are developed.
Cedar Rapids Gazette (Iowa). Jan. 8. p. 12.
• Summary: The lab has been occupied since Dec. 15. The
building is completed except for minor construction. But
most of the equipment has not yet been installed. “Contrary
to somewhat general public belief, the Peoria laboratory is
not working with soybeans. The main soybean research is

conducted at Urbana, Illinois, on the university campus.”
The organization has 8 divisions: 1. Analytical. 2.
Oils and proteins. 3. Starches and dextrose. 4. Agricultural
residues. 5. Fermentations. 6. Motor fuels. 7. Chemical
engineering. 8. Commodity developments. From 200 to 250
persons will be employed when the projects are in full swing.
“Construction began in June, 1939. The building alone
cost more than $1,000,000. With the grounds and equipment
the total cost will be approximately $2,000,000.
“The building is U-shaped and will contain more than
70 laboratory units. The lab units, each 23 feet deep will line
each side of a corridor in the south wing. Each wing is 300
feet long and 60 feet wide.
“The front of the building, 250 feet across, is occupied
mainly with ofﬁces. The north wing, also 300 feet long, will
house heavy machinery and equipment.”
A photo shows the outside of the huge building.
2035. Detroit News. 1941. Boyer named one of outstanding
10. Jan. 11. p. 3, col. 3.
• Summary: Robert A. Boyer, age 31, head of one of the
Ford Motor Co. research laboratories and developer of
the plastic automobile body, was named today as one of
“The 10 Outstanding Young Men of 1940” by the U.S.
Junior Chamber of Commerce. Most of Boyer’s research
projects have involved uses of the soy bean in automobile
manufacture. All of the outstanding men are age 35 or
younger. Boyer, who lives at 700 Claremont Drive in
Dearborn Hills, is married and has two children, Robert A.,
Jr., 6, and Nancy, 8.
2036. Detroit Free Press. 1941. Ford expert wins ‘40 youth
accolade: Boyer is named one of ten outstanding young men.
Jan. 12.
• Summary: “Robert A. Boyer, thirty-one-year-old head of
the research laboratory of the Ford Motor Co., Saturday was
named among the ‘Ten Outstanding Young Men of 1940’
selected by Future, ofﬁcial publication of the United States
Junior Chamber of Commerce.
“Boyer was given the award for his achievement in
perfecting the recently-displayed Ford plastic automobile
body, which experts believe may revolutionize the
automobile body. He has also taken a leading part in the
development of other plastics from soy beans and other
agricultural products.” Address: Michigan.
2037. Detroit News. 1941. Wednesday talk to reveal magic of
modern plastics. Jan. 21.
• Summary: “’Farming for Automobiles’ is the subject
of a talk to be delivered by Robert A. Boyer, chief of the
chemurgic laboratory of Ford Motor Company, at the Green
Lights vocational guidance program at 8 p.m. Wednesday in
the Auditorium Studio of WWJ–The Detroit News. Boyer,
who has won world renown for his work with Henry Ford in
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developing a plastic automobile body, last week was selected
by Future, ofﬁcial magazine of the United States Junior
Chamber of Commerce, as one of the 10 outstanding young
men of 1940.
“Thirty-one-year old Boyer makes a practice of hiring
only young men in his laboratory, the average age being
24-and-a-half. Most of the laboratory technicians are
graduates of the Ford Trade School, as in Boyer...
“A color sound motion picture, ‘Magic of Modern
Plastics,’ revealing developments in this industry will be
shown through courtesy of Modern Plastics Magazine.”
2038. Detroit News. 1941. Chemist says plastic auto soon
will be seen in city. Jan. 23.
• Summary: Robert Boyer, age 31, talked about the Ford
Motor Company’s work with plastic automobiles to “an
overﬂow audience of students at the Green Lights program
in the Auditorium Studio of WWJ–The Detroit News,
Wednesday night.” A small portrait photo shows Boyer.
2039. New York Herald Tribune. 1941. Ford produces new
auto body from plastics: Detroit students hear of car ‘grown,
not mined,’ revolutionizing designs. Jan. 24.
• Summary: Robert A. Boyer of Ford Motor Co. described
the new car to “an overﬂow audience of Detroit senior
science students today.” The new plastic bodies, which will
be lighter and better insulators, will make it necessary to redesign the automobile from the ground up. Boyer prophesied
that “you probably will be seeing experimental jobs on the
streets of Detroit very soon now, the forerunner of a very
novel car which will be common in a few years.”
2040. Von Struve, A.W. 1941. The soybean crop in the
United States. Science 93(2404):86-87. Jan. 24.
• Summary: According to the 1939 Census of Manufactures,
47 U.S. ﬁrms were engaged primarily in the production
of soybean oil, cake, and meal, worth $43.9 million, and
employing 1,481 wage earners who drew wages amounting
to $1,889,457 and to salaried personnel who drew $663,469
in salaries. In 1937, only 26 ﬁrms were reported in this
industry, making products worth $24.3 million.
In 1909 the Census of Agriculture shows that only
16,835 bushels of soybeans were produced in the USA.
Cultivation was reported on 339 farms.
Today soy bean oil is used primarily in shortening
and oleomargarine. Census reports show that of the 369.7
million pounds of soybean oil consumed in American
factories during 1939, some 201.6 million pounds (54.5%
of the total) were use in the manufacture of shortening and
70.822 million pounds (19.2%) became an ingredient in
oleomargarine.
“The oil is also used in manufacturing candles, celluloid,
core oil, disinfectants, electrical insulation, enamels, fuel,
glycerin, insecticides, linoleum, lubricants, oilcloth, paints,

printing ink, rubber substitutes, varnish, waterproof goods
and food products such as butter substitutes, cooking oil, lard
substitutes and salad oils and medicinal oil.
“Lecithin is derived from soybean oil and is used as
an emulsiﬁer and in the manufacture of candies, chocolate,
cocoa, margarine, medicines and in dyeing of textiles. (Egg
yolk was the chief source before.)
“Dried soybean ﬂour is used in baked products,
breakfast foods, candies, diabetic foods, health drinks, icecream cones, ice-cream powder, infant foods, macaroni
products and as ﬁller in meat products.
“Soy sauce and sprouts are produced from dried beans.”
Vegetable casein is used in paints, size for paper, textile
dressing, and waterprooﬁng. “The ﬁrst record of the plant
is in the writings of Emperor Shang Nung of China in 2838
B.C.”
Note: See comment in this journal (21 Feb. 1941, p.
183-84) by L.C. Goodrich refuting this latter statement.
Address: Bureau of the Census, Washington, DC.
2041. Deasy, George F. 1941. Geography of the United
States soybean-oil industry. J. of Geography 40(1):1-7. Jan.
[2 ref]
• Summary: Contents: Development of the United States
soybean industry. Distribution of American soybean mills.
Uses of soybean oil. Future of the United States bean soil
industry,
Tables show: (1) “United States production of vegetable
oils from domestic oil-yielding seeds.” Cottonseed oil 1,678
million lb. Soybean oil 323 million lb. Linseed oil 157
million lb. Corn oil 137 million lb. Peanut oil 78 million lb.
Olive oil 5 million lb. Tung oil 2 million lb. Thus, soybean
oil ranks second only to cottonseed oil–but a distant second.
The amount of soybean oil produced is only 19% as much as
the amount of cottonseed oil.
(2) United States acreage and production of soybeans,
1924 to 1938. For even-numbered years gives: Total soybean
acreage (increased from 1.78 million in 1924 to 7.79 million
in 1938). Acreage harvested for soybeans (increased from
0.448 million to 2.898 million). Total production of soybeans
(increased from 4.947 million bushels to 57.665 million).
Soybeans crushed (increased from 0.307 million bushels
to 48.886 million). Percent of total production crushed
(increased from 6.2% in 1924 to 84.8% in 1938).
(3) Comparative conditions of the soybean industry
in selected regions and states of the U.S., 1937. Deﬁnes
and gives ﬁgures for 2 regions and 2 states: North-central
states, southern states, Illinois, Mississippi. Gives for each:
Percentage cut for hay, hogged off, and cut for beans. Yield
of beans in bushels/acre. Total soybean production.
(4) U.S. factory consumption of soybean oil, 1938
(million pounds): Edible products: Shortening 137.133.
Oleomargarine 39.885. Others 11.280. Inedible products:
Paint and varnish 15.183. Soap 10.897. Linoleum and
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oilcloth 3.605. Miscellaneous products: Unclassiﬁed 5.399.
Loss: (incl. foots) 14.046.
Bar charts show: (1) Estimated soybean production in
leading countries, 1938: China, Manchukuo, United States,
Chosen [Korea], Japan. (2) Estimated soybean production
in leading U.S. states: Illinois, Indiana, Iowa, Ohio, North
Carolina, Missouri, Others.
Maps show: (1) Total U.S. soybean acreage, 1934. Each
dot represents 1,000 acres (2) Total U.S. soybean production,
1934. Each dot represents 5,000 bushels. (3) Location of
soybean mills in the USA, Nov. 1939. Each dot represents a
mill which processes soybeans, or is reported to be equipped
or will be equipped for soybean crushing. Most of the mills
are in the Midwest, or the central Atlantic seaboard. Address:
Formerly Univ. of Cincinnati, Ohio.
2042. Glidden Company (The), Soya Products Div. 1941. We
are not magicians... But–we have done “wonders” with the
Soybean (Ad). Soybean Digest. Jan. p. 12.
• Summary: “Originators of unusual products from the
soybean. The Glidden Company’s main purpose in this
industry is to develop as many different products from the
soybean as is commercially possible. If your industry is
among the following, we have a product for you:
“Feeds, fertilizer, shortening, paints, confectionery,
canned foods, margarine, salad oil, sausage, baking,
adhesives, core oil, lacquers, paper manufacturing,
pharmaceuticals.” Address: 5165 West Moffat St., Chicago,
Illinois. National Headquarters: Cleveland, Ohio.
2043. Strayer, George M. 1941. American Soybean
Association convention to be held Sept. 15 and 16 in Des
Moines, Iowa [Editorial]. Soybean Digest. Jan. p. 6.
• Summary: Strayer writes of his early recollections: “I
might almost say that soybeans and I grew up together.
My ﬁrst remembrance of them was back in the days when
Dr. W.J. Morse was putting out small samples of increases
from his importations. We planted them in a small patch of
popcorn, pulled them by hand, and threshed them out with
a ﬂail. The intervening years have taught me many things
about the crop.
“One of them is concerned with the vague idea which
many persons have concerning the uses which are being
made of soybean meal. Nation-wide publicity has been
given to soybean plastics. Everything from automobiles to
plane fuselages to radio cabinets to jewelry is being made
from soybeans, if you can believe the stories. We would like
to believe all of them. Yet, according to the best available
ﬁgures less than one-half of one percent of the 1939 soybean
oilmeal production went into those plastics. Less than ﬁve
percent of the nation’s total soybean oil meal went into
uses other than livestock feed. Glues, human food, plastics,
[foundry] core molds, and all the other industrial used are
included there.

“Probably no other one farm product has so many
potential commercial uses as the soybean oilmeal.
Commercial production of it in this country is relatively
new. The development of new uses requires time–assurance
of a steady source of supply, and assurance of a supply as
a relatively stable price. We hope–and expect–that soybean
oilmeal will be used in increasingly larger quantities in
industry. Until that time arrives we must reconcile ourselves
to the fact that the soybean oilmeal market lies on the farm.”
Address: Secretary, American Soybean Assoc., Hudson,
Iowa.
2044. Journal des débats politiques et littéraires (ClermontFerrand, France). 1941. Le miracle du soja [The miracle of
soya]. No. 318. Feb. 1. p. 2. [Fre]
• Summary: It would be difﬁcult for a 32-page brochure to
present more valuable information, more evidence, and more
key ﬁgures, all while being appealing to readers, than Mr.
André Piatier’s “Miracle of the Soybean” (Miracle du Soya)
(Footnote: Editions Fernand Sorlot, 29, place de Jaude. 2.50
francs).
The soybean is a surprising, versatile plant, of which
we are deprived at a time when it would be immensely
beneﬁcial.
Mr. Piatier reports that the Germans call it “the magic
seed,” and the Americans deem it “the most important plant
in the world.” It has been known in the Far East for 6,000
years, and was imported to Europe around 1760 by the
Westphalian botanist Kaempﬂer (sic, Kaempfer). Here, it has
only known success as an object of curiosity. A trial in the
production of soy ﬂour, milk and cheese was begun in 1911
[by Li Yu-ying] in Colombes, but was stopped short by the
war of 1914.
At the end of the war, with Europe devastated and
deprived of essentials, the soybean was rediscovered. A
campaign was launched, but it went unnoticed. Soybean
cultivation never even got past the experimental stage. We
missed out on a valuable asset.
So what is the soybean, exactly? It is a plant with
more than 500 varieties that grows in temperate and warm
climates, producing beans with high levels of oil (14 to
24%), protein and lecithin. Biologists have found that
this oil, which contains no indigestible fatty acids, has a
stimulating effect on the body.
The plant boasts many other proprieties, however. It is
green, and an excellent animal feed. When dried and stored,
it retains more nutritive power than hay. The dried beans are
an ideal feed for cattle, sheep, and other farmyard animals,
and soymilk (lait de soja) boosts growth in these animals’
young. The green beans can be eaten in salads or prepared
like other green vegetables. The dried beans are used to make
cakes, and when ground into ﬂour, they are made into bread.
As a plant-based milk, soy can take on all the forms of milk:
powdered, condensed, and as a base for a wide variety of
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cheeses.
And here is what is even more surprising: as a plantbased milk (lait végétal), soy can serve all of the same
industrial purposes as casein, such as manufacturing
adhesives / glues, paint, paper mill coatings, sizings, and
ﬁnishes (apprêts).
The Ford Motor Company uses soybean meal (tourteau
de soja) mixed into formaldehyde with wood ﬂour, lime
and a little phenol to produce very good plastic materials. It
was calculated once that each Ford car leaving the factory
contained, on average, approximately 10 kg of soybeans in
all its forms (dashboard, steering wheel, various accessories,
paints). It seems that there were even tests that used soy ﬁber
(ﬁbre de soja) to make car bodies, which were just as strong
as metal car bodies.
The following comparison says everything: In 1938,
Germany imported 770,000 tons of soybeans, and France,
only 13,000!
When we consider France’s 1,500,000 hectares of
uncultivated land, the vast possibilities of North Africa, and
the adaptability of soybeans to all land–dry or watered–
we must deplore the fallen regime’s negligence and lack
of understanding and agree with Mr. André Piatier’s
conclusions: France must develop a massive soybean policy,
and we must win over our farmers to this new pursuit.
We could have been spared so many difﬁcult restrictions!
Address: France.
2045. Hotz, H.J.; Collins, T.T., Jr.; Davis, H.L. 1941. Prosize
and certain aspects of rosin sizing. Paper Trade Journal
112(8):136-38, 140-41. Feb. 20. [20 ref]
• Summary: Prosize is an improved paper sizing, developed
and patented by The Glidden Co. Interestingly, the article
does not mention soybeans or soy protein–from which
Prosize is made. It does state that alpha protein is the
protective colloid used in Prosize. Address: 1. Technical
Director, Central Paper Co., Inc., Muskegon, Michigan; 2.
Member, Research Staff, Central Paper Co.; 3. Member,
Research Staff, Johnson & Johnson, New Brunswick, New
Jersey.
2046. Kniseley, John M.; Campbell, Jean I. Assignors to
I.F. Laucks, Inc. (Seattle, Washington). 1941. Fiber-free
proteinaceous adhesive from seed materials. U.S. Patent
2,233,213. Feb. 25. 9 p. Application ﬁled 18 Nov. 1938. 2
drawings.
• Summary: “The present invention relates to the
manufacture and use of new proteinous adhesives derived
from seeds and characterized by a unique combination
of good properties and low cost with resulting suitability
for wide use in coating, sizing, and gluing paper, textiles,
wood, and the like. A feature contributing to both cheapness
and security of supply is that these new adhesives may be
obtained from oilseed residues from soybean, cottonseed,

peanut, tungnut, linseed, castorbean and the like which are
both rich in protein and also abundantly available as byproduct cake, meal, or ﬂour from the pressing or solvent
treatment of the seeds for extracting the oil. An important
object is to treat this cheap starting material by a particularly
economical and efﬁcient process and with so little
denaturing, that the ﬁnal product is still cheap and yet has the
right properties.”
Note: Soy is mentioned 46 times in this patent in the
forms “soybean,” “soybean ﬂour,” “soybean adhesive,”
“soybean protein,” and “soybean meal.” Address: Seattle,
Washington.
2047. Kniseley, John M.; Campbell, Jean I. Assignors to
I.F. Laucks, Inc. (Seattle, Washington). 1941. Fiber-free
proteinous adhesive from seed materials. U.S. Patent
2,233,213. Feb. 25. 10 p. Application ﬁled 18 Nov. 1938. 2
drawings.
• Summary: “The present invention relates to the
manufacture and use of new proteinous adhesives derived
from seeds and characterized by a unique combination
of good properties and low cost with resulting suitability
for wide use in coating, sizing, and gluing paper, textiles,
wood, and the like. A feature contributing to both cheapness
and security of supply is that these new adhesives may be
obtained from oilseed residues from soybean, cottonseed,
peanut, tungnut, linseed, castorbean and the like which are
both rich in protein and also abundantly available as byproduct cake, meal, or ﬂour from the pressing or solvent
treatment of the seeds for extracting the oil. An important
object is to treat this cheap starting material by a particularly
economical and efﬁcient process and with so little
denaturing, that the ﬁnal product is still cheap and yet has the
right properties.”
“Many attempts have been made to replace casein with
soybean ﬂour, one of the cheapest of proteinous materials,
as has been successfully done in the case of plywood
glues, but as regards to coating uses, success has not been
obtained with soybean ﬂour except for a few types of coated
wallpaper having a dull surface.”
Note: Soy is mentioned 46 times in this patent, as
“soybean ﬂour,” “soybean adhesive,” “soybean protein”
and “soybean meal.” Address: I.F. Laucks Inc., Seattle,
Washington.
2048. Chase, Herbert. 1941. What’s the past, present
and future of plastic automobile bodies? Iron Age (The)
147(9):44-48. Feb. 27.
• Summary: “This is believed to be the ﬁrst accurate and
comprehensive account of the development [of plastic auto
bodies], written by an engineer who is very well versed
with plastics technology and also wll versed in automotive
engineering and in metal working subjects. The article... has
been checked and released by Robert A. Boyer, who heads
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the Ford plastic body development work.
Remarkably, “the plastic automobile body appears to
be entering the realm of reality,” although there are still
many problems to be solved and automotive engineers
and body designers still remain skeptical. Henry Ford and
his able associates are doing the pioneering work. “At the
bottom of his purpose to ﬁnd out what can be done is a
sound and abiding faith that the farmer needs industry and
that industry needs the farmer. Mr. Ford has already proved
this conclusively in developments based on the soya bean.”
Phenol-formaldehyde resin, which Ford has long used to
make plastic car parts, is envisaged as the basic binder for
plastic body parts. Yet soya plastics are not presently part of
the plastic body.
The plastic body will be built around a frame of tubular
steel. Valuable experience has been gained at Ford by
molding rear decks for baggage compartments [trunks] for
conventional cars. Ford’s rear deck panel, molded to shape,
is only 0.175 inches thick. Several times thicker than steel,
it is “not easily dented and will withstand the blows of an ax
which would ruin a steel panel.
A detailed discussion of the plastic auto body and the
problems to be solved is given. Presently, the tubular steel
frame is expected to weigh about 227 lb. and the plastic
panels about 155 lb for a total body weight of 382 lb; this
is 150 to 200 lb lighter than a typical steel body and frame.
Three large photos show men and huge machines forming
plastic panels.
2049. Brother, G.H.; McKinney, L.L.; Suttle, W.C. 1941.
Plastics digest: Protein plastics from soybean products:
Laminated material (Abstract). Modern Plastics 18(6):60.
Feb.
• Summary: This is an English-language summary of the
following English-language document: Brother, G.H.;
McKinney, L.L.; Suttle, W.C. 1940. “Protein plastics from
soybean products: Laminated material.” Industrial and
Engineering Chemistry 32(12):1648-51. Dec.
2050. Farming Today (Dearborn, Michigan). 1941.
Soybeans made tougher than steel! 2(1):2. Feb/Spring. Publ:
Ferguson-Sherman Mfg. Corp.
• Summary: “Henry Ford demonstrates toughness of new
soybean plastic, developed experimentally for trunk lids of
Ford cars. Blows from the heavy axe failed to dent or shatter
this soybean plastic formed into a sheet.”
Photos show: (1) Henry Ford striking the trunk of his
farm-grown car with an ax. (2) An experimental tractor
seat containing soybean plastic. (3) The huge Ford soybean
processing plant at Dearborn, Michigan, where several
hundred thousand bushels of soybeans are processed
annually.
2051. Ford Home Almanac. 1941. Automobile bodies that

farmers help to build. Feb. p. 11-14. Also published as a
brochure in 1941.
• Summary: “Twenty years ago Henry Ford told
newspapermen: ‘You and I will see the day when automobile
bodies will be grown on the farm.’”
“One of the best of the plastics developed by Ford
chemists is a material composed of 70% cellulose ﬁber, and
30% resin binder.” This material will improve automobile
bodies because “it will absorb, without denting, a blow 10
times as great as steel will stand.”
Photos show: (1) Henry Ford striking the trunk of
his farm-grown car with an ax. Note 1. This was the ﬁrst
periodical to print this famous photo. (2) Ford and Boyer
examining the trunk for damage; the caption notes: “The
blow scarcely left a mark.”
Note 2. For a host of other newspaper stories on Ford’s
ax demonstration, see Clipbook 113 at the Henry Ford
Museum, Dearborn, Michigan.
2052. French Commercial Attache in Tokyo. 1941.
L’extraction des derivés du soja [The extraction of soybean
derivatives]. Revue Internationale du Soja 1(1):33-34. Feb.
[Fre]
• Summary: Discusses the work of the South Manchuria
Railway Co. with soybeans, including solvent extraction
(especially that done by M. Sato using ethyl alcohol;
The resulting meal is sold under the name Soya Rex [sic,
Soyalex] Flakes), The Manchurian Soya Products Society
(which is building a plant at Kawasaki, near Tokyo), The
Society of Nitrogen Fertilizers, Ajinomoto, the Soya Bean
Chemical Engineering Co., Hohnen, Nisshin, and Nikka.
Address: Tokyo, Japan.
2053. Garﬁeld, George. 1941. For distinguished service:
Robert Boyer. Future. Feb. p. 9-12.
• Summary: Robert Boyer, 31, designer of Ford’s plastic
car, received the Distinguished Service Award of the U.S.
Junior Chamber of Commerce for 1940. This is the complete
story of his work.
“Born September 30, 1909, in Toledo, Ohio, he
spent the ﬁrst years of his life there and in Royal Oak,
Michigan, before moving with his family to South Sudbury,
Massachusetts. His father, Earl J. Boyer, had been placed in
charge of famous Wayside Inn by Ford, and it was in 1925,
during one of the latter’s frequent visits to the inn, that Bob’s
wide awake curiosity about the world and things in it ﬁrst
attracted the manufacturer.” The cover photo shows Boyer in
a chemistry lab. A smaller cover photo shows Boyer sitting
across a table from Henry Ford. The caption notes that they
are discussing “some of the materials that are being used in
making plastic body parts. Boyer is in charge of the chemical
laboratory where this experimental work is carried on by
young men whose average age averages only 24.” Other
photos show soybean ﬁber being spun for use in upholstery
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2056. Roux, Charles. 1941. Le soja [The soybean]. Revue
Internationale du Soja 1(1):4-20. Feb. [Fre]
• Summary: An introduction and overview. Contents:
Introduction: Varieties, composition. Soybean cultivation.
Feed, food, and industrial uses of soybeans.
The author has recently discovered a way of making
petroleum from soybeans (p. 18). Address: Directeur General
de l’Association Technique Africaine.

and seat cushion padding, and (p. 9) a portrait photo of
Boyer.
2054. Monahan, James. 1941. Little honorable plant. Elks
Magazine. Feb. p. 14-17, 45-48.
• Summary: An overview of the soybean in America.
Discusses industrial uses of soybeans as in glues, paints,
varnishes, and plastics, the USDA Regional Soybean
Industrial Products Laboratory at Urbana, Illinois, the
very important work of William J. Morse, presently senior
agronomist at the USDA Bureau of Plant Industry (Morse
began work at USDA in 1907 under Charles Vancouver
Piper), the use of the ﬂakes of soybean meal in brewing to
give beer more body and a sturdier, creamier “collar” of
white foam, the work of Henry Ford in developing largescale industrial uses of soybeans, soybean trading on the
Chicago Board of Trade, food uses of soybeans (such as
green-shelled soybeans, soybean ﬂour, the Soyburger, and
soybean bread). Contains 7 photos.
2055. Photograph of Henry Ford striking the trunk lid of a
black plastic Ford car with an ax, Feb. 1941. 1941.
• Summary: See next page. This famous photo was widely
reproduced in magazines and newspapers in early 1941
(Negative number: 188-28273).
Right after striking the car, Ford and Robert Boyer
examine the back panel. “The blow scarcely left a mark.”
The license plate is “Mich. 41 AA-16-83.” Negative number:
unknown.
Source: From the collections of Henry Ford Museum &
Greenﬁeld Village. Reprinted with permission.

2057. Schad, C. 1941. Le rôle du soja dans l’économie
nationale [The role of soybeans in the national economy].
Revue des Sciences Naturelles d’Auvergne 7(1-2):33-39.
[Fre]
• Summary: This paper was presented at the Society’s
meeting in Dec. 1940. Contents: Introduction (France’s need
for a domestic source of edible oil). Cultivation of soybeans
worldwide and in France (Haberlandt 1873, introduced
to France in 1740, ﬁrst trials in France in late 1855 were
unsuccessful). Origin and geographical area. Climatic
requirements (gives temperature at Clermont-Ferrand from
May to Sept. of 1940, and total rainfall). Physiological
requirements. Varietal improvement (through plant breeding
and selection). General characteristics of its culture /
cultivation. Utilization (soy ﬂour, soy oil, soy lecithin, as a
feed for animals, industrial uses as a diesel fuel, in plastics
and vegetable wool).
Tables: (1) Relative yield of seeds and oil of ﬁve
varieties grown at Clermont-Ferrand from 1938 to 1940.
Early variety: Halton 502/2 78.1 / 70. Semi-early variety:
Rouest 250 (basis for comparison {témoin}) 100 / 100.
Semi-early variety: Hellgelbe 111 / 103. Semi-late variety:
SoySota [Soysota] 120.40 / 102. Late variety: Mandell
113.40 / 101. The actual yield of Rouest 250 was 17 quintals
(1,700 kg) of seed and 3.10 quintals (310 kg) of oil per
hectare.
(2) Comparison of the nutritional composition of the
soybean, beef, egg, and lentils. Address: Directeur de la
Station d’amélioration des plantes de grande culture et
d’advertissements agricoles du Centre et Massif Central.
2058. Vergnaud, Henri. 1941. Le soja: Une culture
industrielle de sécurité [The soybean: An industrial crop for
security]. Revue Internationale du Soja 1(1):21-26. Feb.
[Fre]
Address: Ingénieur ECAT.
2059. Kratz, Edouard M.; Heckel, Hermann; Browning,
Eugene; Gebauer-Fuelnegg, Erich. Assignors, by mesne
assignments, to Marbon Corp. (Chicago, Illinois; a
corporation of Delaware). 1941. Sheet material. U.S. Patent
2,233,885. March 4. 4 p. Application ﬁled 1 May 1933.
Renewed 8 Jan. 1940.
• Summary: Concerns “the manufacture of thin, transparent,
ﬂexible ﬁlms or sheets for use in the wrapping and packing
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of articles of various kinds.” The preferred main ingredient is
casein. However soybean protein, with chlorinated diphenyl
and formaldehyde, may also be used. Address: 1-2. Gary,
Indiana; 3. Evanston, Illinois.
2060. Science News Letter. 1941. Wool from soy beans is
used in auto upholstery. 39(10):148. March 8.
• Summary: “’Wool’ from the soy bean will shortly be
adopted for automobile upholstery padding, just as plastic
ﬁber panels will replace steel for the automobile body...
‘The soy wool is the only protein ﬁber thus far developed
from a vegetable source... Two acres of land devoted to
sheep grazing will produce 8 to 10 pounds of wool per year.
Two acres of land in soy beans will produce 400 pounds of
protein suitable for ﬁber.’ Henry Ford has a suit of clothes in
which the material is 25 per cent soy bean protein ﬁber.”
2061. Detroit News. 1941. Ford says farm plastics will form
bulk of autos. March 11. p. 27. Night ed. Or p. 40H.
• Summary: “Ways, Georgia. March 11.–(AP)–Henry Ford

envisions a day ‘only several years off’ when a farmer will
grow most of the materials going into his motor car and
perhaps provide the fuel from plants as well.
“’We’ll have an experimental body ready at our plant in
a month or so made chieﬂy of plastics from cellulose ﬁbers
easily grown,’ Ford said in an interview today. ‘The plastic
body will be several hundred pounds lighter, and will be a
better body for several reasons,’ he added.”
Henry Ford has a laboratory on his Georgia plantation
where scientists are studying ramie, crotolaria, and other
crops having potential uses by industry.
2062. Beeson, Keller E. 1941. Soybean production: The
university viewpoint. National Farm Chemurgic Council,
Chemurgic Paper No. 83. 3 p.
• Summary: Presented “at the Seventh Annual Chemurgic
Conference, Chicago, Illinois, March 28, 1941
“Interest in the soybean in the corn belt of the United
States previous to 1915 was chieﬂy one of curiosity. During
the next decade it found a place as a valuable source of
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roughage and home grown protein. Following 1927 came
a rapid expansion of acreage for commercial processing
purposes, and the acceptance of soybeans as a cash crop in
many grain farming areas. For a part at least of the present
decade the fertility effect of the crop is being critically
examined.
“Discussions on the soil building and depleting power
of soybeans have indicated such wide variations in opinions
and conclusions that the layman must be somewhat puzzled
as to their true merit as soil builders. The broad statement
that soybeans are soil builders immediately prompts some
qualiﬁcations by the agronomist, and the practical farmer
may or may not realize beneﬁcial soil building effects from
this legume.
“Like any other legume, the gathering of nitrogen from
the air is dependent on thorough nodulation of the roots.
Recent tests conducted by the Purdue University Agricultural
Experiment Station have shown that even on a soil not
supplied with the proper nodule bacteria, but fertile enough
to produce an average yield of 27.5 bushels per acre, artiﬁcial
inoculation of the seed has produced an average increase of
5.4 bushels per acre in 3 years tests. Increase in yield reﬂects
increased soil building power, for approximately four pounds
of nitrogen are required to produce one bushel of soybeans.
According to this evidence, at least 20 pounds of nitrogen
were brought from the air, and other experimental evidence
shows that as much as two-thirds of the nitrogen in a legume
crop may be taken from the air with thorough inoculation.
Not only does this nitrogen contribute to the yielding ability,
but also to higher protein content of both plant and grain,
and to less removal of nitrogen from the soil. Whether an
acre of soil gains in nitrogen or loses as the result of soybean
production depends on the use that is made of the crop.
“Unlike most other legumes, the highly efﬁcient
soybean plant makes most of its growth above ground
and has a comparatively small and shallow root system.
Consequently, more nitrogen is removed in the hay crop than
is procured from the air. The return of manure or of residue
from combined soybeans, changes the fertility balance and
may result in an increase of 25 pounds of nitrogen per acre.
Maximum fertility effects result only in case the entire crop
is turned under and then the nitrogen content of the organic
matter compares favorably with the total amount in any
legume crop. One hundred or more pounds per. acre may be
expected from a reasonably heavy growth which equals the
amount needed for a 65 bushel corn crop and twice as much
as for a 30 bushel wheat crop. The excess supply of nitrogen
above the requirements of wheat and other small grains is
responsible for the lodging that frequently occurs in small
grains following a green manure crop of soybeans.
“Much is heard about the heavy mineral removal by
the soybean crop. The plant gives much evidence of its
hardy feeding qualities on its ability to grow in thin soils,
and to withstand adverse weather and fertility conditions.

Doubtless this ability has led to the erroneous impression
that it removes much more than other crops. The phosphoric
acid requirements of a 60 bushel corn crop and a 25 bushel
soybean crop are practically the same. The small grain
requirements for similar production levels are about threefourths as great. Potash requirements of the above corn crop
is 89 pounds while the soybean crop requires 48 pounds,
and wheat is the only one of the commonly produced farm
crops that falls appreciably short of soybeans in its potash
requirements. When compared on a basis of the mineral
content per bushel, soybeans show much more phosphorus
and potash removal than a bushel of corn or small grain.
On an acre basis which is more logical, requirements of the
commonly grown legume hay crops, and of corn and its
stover are greater than the soybean crop.
“Fertility effects, however, are more accurately
determined through ﬁeld use of the crop than by calculations
of plant food additions or removal. For practically a quarter
of a century such ﬁeld studies have been carried on at
Purdue and other corn belt Experiment Stations. Standard
rotations without soybeans have been expanded to include
them. The popular corn, wheat, clover rotation, highly
regarded for its fertility effect has been expanded to include
soybeans between corn and wheat. The corn, corn, wheat
clover rotation has been similarly changed. Crops in all
four rotations grown side by side at the Purdue University
Agricultural Experiment Station have shown the following
yields during the last ten years of this 25 year period.”
A table shows four different rotations and the yields of
corn, soybeans, wheat, and clover with each.
“In all of the above rotations, manure equivalent to the
produce harvested, except the wheat grain, has been applied
and all corn crops have received 100 pounds per acre of
0-12-12 in the hill and all wheat crops have received 200
pounds of 2-12-6 fertilizer.
“It is evident at once that the fertility level as indicated
by acre yields of crops is no lower in the soybean rotations
than in the rotations omitting soybeans. Yields of corn
are slightly higher as a result of the inclusion of a second
legume, soybeans, in the rotation, and wheat yields have
been materially beneﬁted. It appears that the organic
nitrogen in the soybean residue is particularly beneﬁcial to
small grains, and is made available in mid-spring when soil
nitrogen supplies are often inadequate for the needs of the
small grain.
“At least three factors are necessary to obtain this
beneﬁcial effect on succeeding small grain yields. First, the
inoculation must be good. Second, soybean stubble ﬁelds on
most soils should be disked or worked very lightly. Thorough
disking over loosens a soil already loose enough for wheat,
and results in an unfavorable seed bed. Third, wheat
following soybeans must be just as well fertilized as wheat
following corn. This supply of readily available plant food
is especially important for the wheat in this position in the
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rotation, because the soybean being a shallow rooted crop,
has drawn heavily on the available nutrients in the surface
soil.
“In case corn follows soybeans, it is equally important
that corn be liberally fertilized or manured unless the soil
is already very fertile. Lack of an abundant supply of soil
nitrogen or potash is likely to result in unfavorable yields of
corn following the actively feeding soybean crop. Bacterial
life of the soil is likely to be beneﬁted, however, by the
growth of the soybean.
“Residues following the combined soybean crop may be
heavy and may offer difﬁculties in drilling wheat. Burning
of these residues results in loss of nitrogen and humus.
Production values of this residue in studies carried on at
Purdue University show that it is worth four dollars per acre
in effect on ensuing crops.
“Erosive effects of soybeans on the soil are usually
mentioned as an objectionable feature, yet erosion is not
reported to be as great following soybeans as after corn. In
addition, except on nitrogen rich prairie or river bottom soils,
it is the common practice to follow soybeans with wheat or
other winter cover crops on very rolling soil. This cover is
particularly important.” Address: Purdue Univ., Lafayette,
Indiana.
2063. Edmondson, J.B. 1941. Soybean production–grower’s
viewpoint. National Farm Chemurgic Council, Chemurgic
Paper No. 103. 3 p.
• Summary: Presented “at the Seventh Annual Chemurgic
Conference, Chicago, Illinois, March 28, 1941.
“It is a pleasant opportunity for me to appear on this
program as a producer of soybeans, as a soybean roots
farmer, so to speak. I always feel quite at home whenever
I can ﬁnd some one who will listen to a discussion of this
favored subject. So I suggest that you take a farm walk with
me down through the soybean ﬁeld, see what’s going on
there, imagine you hear a meadow lark or two, and catch a
breath of refreshing country air.
“I like to grow soybeans! There is a peculiar fascination
about them that I have never quite gotten over. To me, the
farm affords no more inspiring sight than the vision of a ﬁne
ﬁeld of soybeans, waist high, shimmering like a beautiful
dark green lake in the drowsy air of an August afternoon.
More than once, during periods of drought, have I turned
away from a heat-stricken ﬁeld of corn to be heartened with
a renewed faith by the glimpse of a healthy, luxuriant growth
of soybeans in the adjoining ﬁeld.
“I have grown soybeans on the same farm for twentyseven years. During that time, I have probably come to
bat with about all the problems that the average soybean
grower has to face. Out of this experience, I feel qualiﬁed to
suggest at least three sure ways by which a farmer may lose
his soybean crop. In fact, I am convinced that most of the
failures come from one or more of these causes, or perhaps a

combination of all three.
“First I would mention, is a poor stand of beans. A
goodly per cent of all failures can be credited to this point.
Let’s get down to the causes of unsatisfactory stands.
“The germination of soybean seed has been particularly
bad of late years, due doubtless to weather and other
unfavorable conditions. Many thin stands have resulted
from the failure to know the germination of the seed and to
increase accordingly the rate of seeding to offset the weak
and dead beans. No soybeans should ever be planted without
a positive knowledge of their growing qualities.
“In this connection, it is quite important that soybean
ground be plowed early. Time was at home, when we tried
to get all our corn planting out of the way before starting in
on the soybean ground, but we have changed that practice.
We soon learned that the hazards of hard ground, clods, and
insufﬁcient moisture to sprout the beans were too great, and
that it was just as important to plow the soybean ground
early as the corn ground. After the plowing is done, whatever
operations are necessary to pulverize and level the soil and to
kill all weeds, should be done without reserve. The disc and
drag, used liberally, are simple but effective implements to
do this job.
“Generally speaking, I prefer row to solid planting,
particularly if intended for the combine. I have observed
many times that soybeans will germinate more quickly and
come up more evenly if planted with a corn planter, beet
drill or similar implement that controls accurately the depths
of planting and that packs the soil around the seed with the
wheel. This method of planting is in contrast to the use of the
wheat drill where the seed is sown loosely in the soil. This
difference is particularly noticeable in a dry seed bed.
“Heavy rainfalls soon after planting which crust or
puddle the soil is a common cause for worry; for soybean
seedlings cannot lift themselves through hard or crusted
ground. When this condition develops, the rotary hoe will do
the job if the ground is merely crusted; however, if the soil is
badly run together, the rotary hoe is useless. To meet such an
emergency on one occasion, I had to resort to the tractor and
disc in an effort to help the seedlings through. This method
was indeed drastic but it was at least effective, for, although
many of the seedlings lost their heads, those that did escape
the disc came through on good condition and produced a
satisfactory crop.
“I would underscore the following points, then, as
important in securing a good stand of beans: strong,
germinable seed, sufﬁciently heavy seeding, early plowing,
carefully prepared seed bed and, lastly, an abiding faith that
it won’t rain for a few days
“The second headache for soybean growers is weeds.
Weed control does not require methods peculiar to the
soybean crop. Precautions that will outsmart the weeds in the
corn ﬁeld will operate just as effectively in the soybean ﬁeld.
“Weed seeds in the soil constitute Mother Nature’s shot
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gun mixture, scattered in a hundred ways, to make sure that
there shall be no vacant spaces. The logical thing to do, then,
in outwitting the old lady is to provide a thick, even stand
of soybeans, such as we have just been considering. A poor
stand invites all sorts of weeds to come in, and they are not
slow to respond. There is nothing on the farm that looks
quite so discouraging to me as weedy ﬁeld of soybeans,
unless it be an ornery, lousy, runt pig.
“Planting soybeans too early in the season increases
greatly the weed hazard. Early planting may have some
advantages at times, but easy weed control is not one of
them. The latter half of May is a good time to plant soybeans
in the latitude of central Indiana, from the standpoint of weed
control.
“Early plowing usually allows the top layer of weed
seed to sprout before planting time. These can then be killed
with the disc at one master stroke. Later, if a second crop of
weeds come on they can be knocked out at planting time.
Such a program would obviously give the soybean plants a
decided jump on any later crop of weeds that might come on.
“From the weed standpoint, ﬁelds of known foul
tendencies should be planted in rows so that heavy
cultivation can be administered if needed. Quite often, wet
weather keeps all cultivating tools out of the soybean ﬁeld
for many critical days and the weeds get a beautiful start
before anything can be done about it. It is then the soybean
grower thanks his wise foresight for planting the crop in
rows; for with the tractor and cultivators, he can very quickly
bring order out of what would soon be chaos. The rotary
hoe is good for upsetting weeds that have just started, but is
practically useless where the weeds have become rooted to
the ground.
“Summing up, weeds in soybeans can be controlled,
ﬁrst, by providing a good stand of soybean; second, by not
planting too early; third, by killing absolutely dead all weeds
before planting; and fourth, by planting in rows suitable for
heavy cultivation.
“The matter of harvesting is the last hurdle and very
often the weather is the most difﬁcult factor to contend
with. Little can be done about that, but there are other points
worthy of consideration. A satisfactory harvest presumes the
use of adapted varieties, neither too early or too late, and also
that thorough inoculation was provided for. It is at harvest
time that one appreciates the advantages of clean cultivation.
A soybean ﬁeld, infested with heavy weeds is a difﬁcult
problem for the combine and often harvesting has to be
delayed until after the frost kills the weeds before combining
can be done. Such delays are full of grave risk.
“Before any combining is done, the pods should at all
times be dry enough to release their seed readily on being
pressed between the ﬁnger and thumb. Failure to observe this
precaution is usually responsible for the heating in the bin
that sometimes takes place. I have never had beans to heat in
the bin after harvesting if they were dry enough in the ﬁeld to

combine properly.
“To avoid some of the common harvesting difﬁculties
then, I would give consideration to the following points:
select the variety of good growing habits that matures well
ahead of the frost; provide for thorough inoculation of the
plants and thereby increase both the quality and yield of the
seed; control the weeds so far as possible, especially the
heavy kind such as jimson, rag weeds and smart weeds; wait
until the beans are ready before starting the combine; and,
lastly, do not be satisﬁed until the best adjustment is made
on the combine to do a perfect job of threshing.” Address:
Clayton, Indiana.
2064. Flumerfelt, Walter. 1941. Soybean production: from a
processor’s standpoint. National Farm Chemurgic Council,
Chemurgic Paper No. 88. 4 p.
• Summary: Presented “at Seventh Annual Chemurgic
Conference, Chicago, Illinois. March 28, 1941.
“It was with sincere humility that I accepted the honor
of discussing ‘Soybean Production from A Processor’s
Standpoint.’ You will notice that the reference is singular. My
remarks therefore are somewhat personal opinions, and are
not necessarily a cross-section of the industry. Reviewing the
high prices for 1940 crop soybeans, and the low returns from
the meal and oil, I can assure you that most processors would
hire a Blues Singer to recite their woes, instead of choosing
an optimist like myself to discuss our problems with you.
“Our nation is keyed to a fast tempo of defense these
days, with fats and oils considered as vital commodities, and
we processors feel that we have obligations as members of
an essential industry. Soybean processors have spent millions
of dollars in the last decade to equip some sixty-ﬁve mills
with crushing capacity of 80,000,000 bushels of soybeans
annually. Of the nine billion pounds domestic fats and oils
produced in the U.S. in 1940, about 6% (520 million pounds,
or 8,525 tank cars) was crude soybean oil.
“Now these processors are at a perplexing crossroad,
because there has not been a single day since last October
when the spread between cost of soybeans and returns from
oil and meal permitted an operating proﬁt. Last summer
an extended survey of the industry indicated that when all
costs, including overhead and interest on investment, were
included, a spread of approximately 20¢ per bushel was
necessary.
“Cash soybeans in Chicago have again passed the
dollar mark, with oil demand good, but with only slight
improvement in meal demand. Let’s take a deﬁnite date to
illustrate–On March 18, 1941, Chicago soybeans were $1.05
per bushel, oil was 6-1/4¢ per pound, and the top for sacked
soybean oilmeal was $26.70 per ton Chicago. In order to
make a milling margin, bulk meal should have sold at $29.00
per ton, and to add the cost of bags at $2.00 per ton more
would require sacked meal selling at $31.00 per ton. It is
obvious that most rigid economies in these days of increased
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costs could not offset the $4.30 per ton loss between $31.00
sound business and $26.70 actual market price.
“The processor asks himself whether he should go
ahead and produce the crude soybean oil so vitally essential
as a wartime commodity, thus making a cash market for
available soybeans, keeping his mill force intact, but hoping
that meal outlets will improve, or should he shut down his
mill and wait for prices of soybeans, meal, and oil to readjust
themselves to a favorable milling basis.
“With reasonably ﬁrm oil prices, the answer to
satisfactory crushing today lies in lower-priced soybeans
or higher-priced meal. No processor wants to beat down
the cash returns to the farmer, who produces the soybeans
that keep his mill running, so the answer lies in better
merchandising of soybean oilmeal. Whereupon we meet the
crux of the situation. The processors have failed to make
every feed man and every feeder realize that soybean oilmeal
is the best all around protein supplement he could use, and
the farmers who raised the cash soybeans have failed to
recognize that, until automobiles and buildings are made of
plastics, the cake residue remaining after removal of surplus
oil is meal which must be fed to the livestock on the farms
where the soybeans were grown.
“Every bushel of soybeans has a gallon of surplus
oil. It is the processor’s job to remove that crude soybean
oil, shipping it on to commercial uses; and in performing
this work, the residue, instead of being a byproduct of
questionable value, has become a gloriﬁed compound of
vitalizing proteins than which there is no better. Properly
cooked soybean oilmeal has more digestive nutrients,
more complete variety of life-giving amino acids, and
wider suitability for all classes of livestock than any other
vegetable-protein feed. Why, soybean oilmeal is so good,
it is delicious with cream and sugar. Able veterinarians tell
us that most livestock is half-starved for protein. Protein is
the nucleus of every living cell, and without it, broken down
tissues are not restored, nor is live weight added to the living
body.
“If the farmers in the states of Ohio, Indiana, Illinois,
and Iowa would balance their livestock rations with soybean
oilmeal, they could double their cash soybean production,
and on a proﬁtable basis. In other words, the soybean grower
who feeds soybean oilmeal to his livestock becomes his own
best customer because he increases the processor demand
for his own soybeans, and increased demand means higher
prices.
“From the foregoing, we may conclude that any
increase of soybean production from the standpoint of meal
will depend on home consumption of soybean oilmeal in
preference to other concentrates.
“In passing, we should congratulate the larger soybean
crushers who have been able, year after year, to ﬁnd markets
for increased quantities of soybean oilmeal because of vast
increases in cash soybean production.

“Now, from the angle of crude soybean oil, we are
sure of ready markets as long as international shipping
ties up foreign stocks of palm and coconut oils during war
time. Perhaps a shortage of these imported oils may work
a blessing upon domestic producers of fats and oils. We all
remember that prior to World War I, Germany controlled
many dyes and chemicals, but thru necessity our American
chemists developed processes and plants making us not
only self-sufﬁcient, but also new sources of world supply.
Likewise, we hope our chemists will again go to work and
from our domestic animal and vegetable fats evolve suitable
fatty acids and methods of reﬁning which will make our
nation more self-sustaining when Peace once more reigns.
Just think of the thousands of acres which our farm programs
curtail, because of surplus food production, and then add the
thousands of idle acres which might be made available for a
number of oil-bearing seeds–even apart from soybeans, this
new production furnishing oil for commerce and cellulose
for a new age of plastics” (Continued). Address: Soybean
Processing Co., Waterloo, Iowa.
2065. Flumerfelt, Walter. 1941. Soybean production: from
a processor’s standpoint (Continued–Document part II).
National Farm Chemurgic Council, Chemurgic Paper No.
88. 4 p.
• Summary: (Continued): “In the edible ﬁeld, soybean oil is
well established, usually maintaining favorable comparison
with lard and cottonseed. Other speakers have told you about
soybean oil replacing imported coconut oil in oleomargarine.
Lecithin, the wonderful phosphatide derivative from crude
soybean oil, has encountered stormy legal and competitive
resistance, but is emerging now in its full physiological
and commercial importance. Every new or improved use
for soybean products naturally makes increased soybean
production more sound.
“In the paint and varnish ﬁeld, soybean oil will maintain
a substantial foothold of greater importance to the extent that
technicians develop methods of blending dryers and other
oils. We feel this work is being ably handled by those at the
U.S. Regional Soybean Laboratory at Urbana, Illinois.
“Now, about soybeans themselves, we encounter a
serious problem because a few years of unfavorable yields
with average production below twenty bushels per acre may
discourage satisfactory crop expansion. The point is that
we should bend every effort to secure increased yields per
acre not only by proper cultural methods of seed selection,
inoculation and crop care, but also by developing in our
experimental stations better varieties of soybeans from the
standpoint of oil and protein as well as increased bushels per
acre.
“Produce hybrid soybeans, if you please, and therein
lies the art of the patient geneticists, several of whom have
made excellent progress even under severe handicaps of
shortage of funds and help. It behooves every one of us to
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contact national, state and college authorities that they may
recognize the great importance of better yielding, hybrid
soybeans.
“The test plots at Iowa State College are probably
characteristic, and we hope that outstanding developments
will come because we intend to see that those fellows get
some support, and perhaps Iowa may become as famous for
soybeans as it is for corn and hogs. By the way, did you ever
hear the story of why Iowa’s hogs are so world-renowned?
Mr. Wilbur Marsh, a native Iowan from Waterloo, was
telling about his state and explained that the hogs of the early
settlers were not outstanding, having been brought in from
the east. Study revealed the length of the hogs intestines to
be about forty feet, so several illustrious farmers started a
careful program of selective breeding, ﬁnally developing
a species of hogs with intestines seventy-ﬁve feet long.
Obviously, increased digestive capacity was the reason for
Iowa’s bigger and better hogs. One man in the audience
was a little skeptical and asked Mr. Marsh’s authority for
his statement, whereupon he replied, ‘Anyone knows that a
hog’s intestines are now 75 feet long, but I am the only man
alive today who knows that they were formerly only 40 feet.’
“May I please put in an extra word in the hope that you
will attend the Annual Convention of the American Soybean
Association meeting this next September at Des Moines,
Iowa. Iowa produces annually 450,000,000 bushels of corn,
for which it is noted, but I wonder if you know that we
produce every second of every day in the year: 180 lbs. of
hogs, 70 lbs. of beef, 8 lbs. of butter, 7 dozen eggs and 7 lbs.
of poultry. We will welcome you and try to make your visit
instructive and proﬁtable. Iowa now ranks second in soybean
production. Sixteen processors now draw their soybeans
from Iowa, and our problems parallel those of the larger
eastern mills.
“I am sure that our industry intends to be a creditable
unit in the nation’s business, and now that we have lived
through some of the growing pains, we look with optimism
toward healthier consumption of soybean oilmeal by the
farmers themselves, toward better demand and more uses for
domestic crude soybean oil, and toward increased proﬁts to
soybean growers who will be encouraged by better yields per
acre from improved hybrid varieties of selected soybeans.
“Come out and see us sometime!” Address: Soybean
Processing Co., Waterloo, Iowa.
2066. Strayer, George. 1941. News in the soybean industry.
National Farm Chemurgic Council, Chemurgic Paper No.
96. 3 p.
• Summary: Presented “at the Seventh Annual Chemurgic
Conference, Chicago, Illinois, March 28, 1941.
“The reporting of news is the relating in as impartial a
manner as possible the true facts about events and people.
Different mediums of news dissemination handle the news
in different manners, but in each case the ultimate goal is

the same–that of keeping the reader or the listener or the
observer informed.
“The daily papers, the weekly news magazines, the
Sunday editions, the monthly digests, the movie newsreel,
and the radio news report have all been developed as a result
of the desire of people to know what other people are doing
and thinking. There are general news reports, and there are
special reports designed to serve speciﬁc groups.
“The same news will be treated in different manners
by different publications, depending upon the readers or
listeners. Every publication caters to a selected clientele,
and interprets its news from the standpoint of the interests,
education, profession and background of its average reader.
“There are many types of news. One deals with events
which are in the future; one deals with events which have
taken place; one deals with interpreting future events in
the light of past developments; one analyzes important
happenings and tries to relate them to the average reader. To
keep up to date on both general and professional news has
become almost an impossibility in this fast moving world of
ours.
“Out of the multitude of publications which are now
ﬂung at us from all sides a few enterprising individuals have
formulated briefs or abstracts, attempting to further condense
the important events into such form that the busy person
may keep up on important things without having to search
through inconsequential material. They have become known
as ‘Digests’–the Readers Digest, The Womans Digest,–there
are others. And now we have in the soybean industry ‘The
Soybean Digest’.
“For many years men within the soybean industry have
talked in terms of a publication for their industry. Processors,
handlers and growers of the crop have been joined together
with the men doing the research work, in the American
Soybean Association. Once a year they have met in national
conventions, and a volume of proceedings have been issued
after each such meeting. But, there was no way to keep up on
day to day and week to week news. ‘The Soybean Digest’ is
an attempt to bring to processors, to handlers and to growers
of soybeans the pertinent and important news of their
industry.
“It is a new publication. The ﬁrst issue appeared on
November 20. There has been a copy each month since
that time. It started on a small and unpretentious scale. It
was started with the belief that an industry producing and
utilizing almost a hundred million bushels of soybeans
was no longer in the short-pants stage. It started with the
recognition that there are unsolved problems in the soybean
industry.
“Reception, from the beginning, has been encouraging.
There are those who would make changes–and those of us
working on the publication can see many things we would
like to change. Advertisers have been very cooperative and
willing to stake their claims with us. We feel they are being
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well repaid. We solicit their continued support–and that of
other business ﬁrms who serve this ﬁeld.
“Now for a few news items of the industry. No crop
in American industry has enjoyed such rapid increase in
production. No one crop has enjoyed such rapid increase in
utilization. Soybean oil has found ready acceptance in the
ﬁeld of edible fats. It is now ﬁnding acceptance in paints,
varnishes, inks, etc., but the edible ﬁeld still uses the major
portion of the oil.
“In this country we have built up a system of ‘Little
Balkan’ states, and each year we have been erecting trade
barriers which hinder or stop interstate commerce. Margarine
has been one of the products most frequently taxed. That fact
was a little concern to the soybean grower ﬁve years ago.
However, with 340 million pounds of soybean oil going into
margarine and shortenings and other edible products in 1940
and with 87 million of that going into margarine, the soybean
grower has something at stake. ‘The Soybean Digest’, as the
ofﬁcial publication and mouthpiece of the American Soybean
Association, has taken a determined stand in focusing
attention on the necessity of allowing our domestic fats and
oils to seek their own levels of consumption, without tax
discrimination. There is still much work to be done in that
ﬁeld. However, a publication such as the Digest can be very
effective in publicizing needed reforms, or in combating
discriminatory moves. The Digest proposes to continue with
such work.
“We propose to bring to our readers the essence of the
news of the industry. We need the help of the industry to do
that. We need your help–to keep, us informed concerning
new developments, so that we can be in a position to cover
them. Naturally, it is not possible for us to personally cover
events throughout the nation. So, we must rely on men of
the industry to cover events for us. They have been very
cooperative, and our hope is that they will continue to be so.
“’The Soybean Digest’ has two very dire needs at the
present time. One, and the most important, is an increased
subscriber list. We of the American Soybean Association
need more members–more readers–in the important soybean
producing states. We have plans which we hope will bring
those results.
“The second need is for increased advertising. We have a
publication which is eagerly read and followed by the entire
soybean industry. We have an advertising approach which
no other publication can equal. We have the interest which
is being pointed toward all chemurgic work to capitalize on.
We have not had the funds to make the necessary contacts.
We hope to have them some time soon. In the meantime
we hope for the advertising support of those companies
who rely upon the welfare of the soybean industry for their
business. We feel we have something deﬁnite to offer to the
manufacturer of farm machinery, of inoculation material,
of processing equipment, of sacks, of cleaning equipment,
and of all lines closely allied to the industry. We need the

support of the railroads, and of the truck, tractor and auto
manufacturers. We have, we believe, advertising interest
which very few publications can equal, and which none can
surpass. We need your advertising support.
“The American Soybean Association is primarily a
growers organization. ‘The Soybean Digest’ will adhere to
the policy of working for the general welfare of the soybean
industry, and not for any of the special interests which
might be a detriment to the industry as a whole. We hope to
assist in every way possible in keeping this rapidly moving
industry moving down the center of the road to further
expansion and prosperity.
“As we started out we published, as our editorial policy,
the following editorial. It applies today. It reads:
“Short, concise, terse, condensed and to the point.
“The bold, unexpurgated, unbiased and unprejudiced
truth.
“We will attempt to combine them to bring to you the
news of the soybean industry in readable form. Condensation
is the order of the day. Books, stories, manuscripts–they
must all be briefed before you will take time to read them.
The pace of American business and life demands knowledge
of essentials, elimination of unessential details. If we carry
our brieﬁng to the point where you want further details on
a story, they will be furnished on request from you. ‘The
Soybean Digest’ will attempt to bring you only the essentials.
“Growing, marketing, handling, processing and sales
will all be considered. Will you tell us about the articles you
like? And especially about those you do not like? We do not
make the news. You make it. We report it.” Address: Editor,
Soybean Digest, Hudson, Iowa.
2067. Chase, Herbert. 1941. Plastic car is studied: Molded
body panels under intensive research by Henry Ford. New
York Times. March 30. p. XX5 (Section 10. p. 5).
• Summary: Ford gained experience in making plastic
automobiles by making one panel (a deck for the luggage
compartment of the present ford car); it is as large as any
planned for the new plastic body. It is said “to have proved
not only that the plastic panel has adequate strength but that
it can be molded on a production scale.”
“The plastic is not from the soy bean and makes no use,
at present, of the many soya products which Ford already
has developed.” Address: Member, Society of Automobile
Engineers.
2068. Balzli, Jean. 1941. La culture du soja “magique” et sa
contribution au redressement de la France [The cultivation
of the “magical” soybean and its contribution to the recovery
of France]. Revue Internationale du Soja 1(2):41-45. March.
Originally published in the “Free Zone” on 17 Sept. 1940 by
L’Eclaireur de Nice et du Sud-Est. [1 ref. Fre]
• Summary: Includes a discussion of uses for human foods,
including defatted soy ﬂour, soy coffee, soy chocolate,
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Worcestershire sauce, soymilk, tofu, and soy sprouts. Other
uses include lecithin and industrial uses of soy oil and soy
proteins. Address: Dr., France.
2069. Brother, G.H.; Suttle, W.C.; McKinney, L.L. 1941.
A simple testing machine for plastics. American Society for
Testing and Materials, Bulletin No. 109. March. p. 13-16. *
2070. Ford Motor Co. 1941. Soy Bean. The wonder plant.
Oil for industry. Feed for the farmer. Food for the soil (Ad).
Soybean Digest. March. p. 12.

• Summary: At top of ad: “Business is only exchange of
goods. If we want the farmer to be Our customer, then we
must ﬁnd a way to be His customer - Henry Ford.”
“It has been truly said the sacred grain of ancient China is
becoming the wonder plant of modern America. The amazing
expansion of the Soy Bean Crop in North America presages
its destiny to become a source of new wealth. Of beneﬁt to
both the farmer and to industry, it is forming a partnership of
growing importance.
“In the Ford industries, research on the manufacture of
various products from the Soy Bean continues apace. Three
processing plants are now in operation to recover Soy Bean
oil for industry and to prepare Soy Bean oil meal as a protein
supplement in feedstuffs. We invite your inquiry on white or
toasted soy bean oil meal.”
Note: This is the second earliest document seen (Dec.
2000) which refers to the soybean as a “sacred grain” or “the
sacred grain of ancient China.” Address: By-Product Sales
Dep., Dearborn, Michigan.
2071. Prat, D. de. 1941. Le soja: Matière adhésive et matière
textile [Soy: Its use in adhesive and textile materials]. Revue
Internationale du Soja 1(2):49-54. March. [Fre]
• Summary: Soy ﬂour can be used to make adhesives by
mixing it with gelatin, glue, or casein. Details are given on
making textile materials, including treatment of soybean
stalks to isolate the ﬁbers, treatment of the pods, treatment
of the residue of oil extraction (isolation of protein from
soybean cake or meal, then spinning it into ﬁbers). In
America, the Ford Motor Company makes protein ﬁbers
from soy ﬂour; they are condensed with formaldehyde.
A process used in Japan by Nihan [sic, Nihon] Kary
Kogyo Kabushiki Kaisha is described. The cakes are ﬁrst
washed with a warm dilute (5-10%) alkaline solution
at 20-30ºC for 2-5 hours. The proteins extracted (1020%) are then precipitated by the addition of acids or of
metallic salts (acetic, sulphuric, or phosphoric acid) to this
alkaline solution. The precipitated material is dissolved
in a dilute alkaline solution, with the addition of lecithin.
The precipitant is washed in water in order to give it an
appropriate water content. The solution is allowed to “ripen”
(mûrissement), and is then spun in a in a coagulating bath,
to which a coagulant is added. In Japan, Showa-Sangyo
makes and sells a product named “Silkool,” which is an
artiﬁcial ﬁber made from soy protein and which would have
characteristics similar to that of Lanital. “Soja Bean Silk” is
also made in Japan from soy protein.
2072. Soybean Digest. 1941. Boyer gets JCC Service Award
for ‘40. March. p. 9.
• Summary: “It was in December, 1931, that Henry Ford
and Boyer decided to concentrate on the soybean as the farm
crop that industry could best mould to its purposes. This was
after a year’s intensive research on the possibilities of nearly

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 804
every farm crop known.
“The ﬁrst obstacle was to design a solvent-process plant,
then practically unknown commercially in the United States.
Then a piece at a time, Ford began using soybeans in his
cars. Plastics were used in horn buttons, electrical systems,
instrument panels, body paint. The entire superstructure of
the new car is to be a soy-bean plastic, and a mill is under
construction to produce a synthetic soybean wool, developed
in 1936, for use in upholstery.”
2073. Van Duyne, Schuyler. 1941. Mr. Ford tells of plans for
stronger cars. Popular Science 138:127-31. March.
• Summary: Two years ago Henry Ford asked Robert Boyer,
a young research chemist, to ﬁnd out if plastic bodies for cars
were practical. Recently Mr. Ford revealed that the answer
was afﬁrmative. The 77-year-old industrialist was looking
for new raw materials to replace steel for use in making his
cars. He feels that plastics will be safer, lighter, and less
expensive. Robert Boyer, who directs Ford’s plastic research,
agrees. Photos show (1) Ford and Boyer seated at a table
with a the author. For is discussing his plastic-car plans. The
cagelike object is a model of the tubular framework proposed
for use in future Ford cars. (2) Robert Boyer, who is
directing plastic research for the Ford Motor Co., inspecting
a synthetic-resin trunk lid being tested on Mr. Ford’s car.
(3-7). Production of molded plastic panels saturated with
phenol resin. (8) A chemist studying soy-bean protein ﬁbers
for possible use in the upholstery of Ford cars. (9) Mr. Ford
pointing to a hole he put in a sheet-metal trunk lid with an
ax. “Beside it is a plastic panel which got the same treatment
but never lost its shape under the pounding. The new body
material cannot be softened by any amount of heat, and has
been found to be virtually impervious to moisture.” Robert
Boyer looks on.
2074. Kajita, Toshiji; Inoue, Ryohei. Assignors to Showa
Sangyo K.K., Yokohama, Japan. 1941. Process for
manufacturing artiﬁcial ﬁber from protein contained in
soybean. U.S. Patent 2,237,832. April 8. 2 p. Original
application ﬁled 8 Sept. 1937, Serial No. 162,954. Divided
and this application ﬁled 7 June 1939. Filed in Japan 25 May
1937.
• Summary: Uses soybean protein and tartaric acid. Address:
Tokyo, Japan.
2075. Brother, George H.; McKinney, Leonard L. Assignors
to Secretary of Agriculture of the United States of America.
1941. Thermoplastic protein material. U.S. Patent 2,238,307.
April 15. 3 p. Application ﬁled 28 Jan. 1938. [7 ref]
• Summary: “Example 1. 100 parts of soybean protein were
thoroughly mixed with a solution of 300 parts 37 percent
formaldehyde, 0.4 part sodium hydroxide and allowed to
stand for 20 hours at room temperature. The excess solution
was then removed and the product air dried at 70ºC. The’

dried protein-formaldehyde was ground in a ball mill for
24 hours. The resulting powder is a protein-aldehyde,
thermoplastic molding material that may be molded to shape
in the usual means by one skilled in the art.”
Note: Soy is mentioned 9 times in this patent but only
in the form “soybean protein.” Address: 1. Urbana; 2.
Champaign. Both: Illinois.
2076. Julian, Percy L.; Engstrom, Andrew G. Assignors to
The Glidden Company (Cleveland, Ohio). 1941. Process
for production of a derived vegetable protein. U.S. Patent
2,238,329. April 15. 5 p. Application ﬁled 3 Dec. 1937.
• Summary: “The art of extracting protein from soya beans
by alkali, such as borax, soda ash, trisodium phosphate,
sodium hydroxide, ammonium hydroxide, et cetera, is well
known. When so prepared the soybean protein is often
found to disperse poorly in the usual cutting agents such as
alkaline materials, giving solutions of high viscosity and a
high dispersion residue; or if dispersed readily, results in
solutions which are highly viscous and set to stiff gels even
at relatively low concentration of protein. Also, protein
prepared by methods previously described in the literature,
has relatively poor adhesive qualities as compared to milk
casein, for example.
“These properties of high-viscosity, gel formation
and dispersion residue render the protein unsatisfactory,
particularly when used in paper, coating compositions,
paints, for the preparation of ﬁlms, et cetera. Protein
solutions which have high viscosity and gel readily cannot
be smoothed out easily and satisfactorily in coatings and
ﬁlms. Likewise, protein which, leaves a high dispersion
residue on dissolution gives rough, hazy and unsatisfactory
ﬁlms and coatings. Moreover, protein having the unfavorable
properties cited above, is the source of two additional
nuisances in paper coating mills, et cetera, namely, (1) larger
power cost in stirring and transferring such solutions owing
to their high viscosity, and (2) when such solutions stand
for a period of time, they set to stiff gels and must either be
discarded or can be used only after considerable expense in
bringing them back to a working consistency.”
“In general, it may be said that one important difference
between vegetable proteins and casein is that the vegetable
protein tends to gel in alkaline solutions, whereas with casein
the tendency to gel is much less, the casein retaining its
plastic property of ﬂowing, even though the viscosity may
be quite high. This difference between vegetable proteins
heretofore prepared and casein is more pronounced when
used in making water paints and pigment slips, the gelling
tendency of the vegetable protein being very pronounced,
whereas casein retains its plasticity and ﬂow, when admixed
with the pigment.
“According to the present invention, a vegetable
protein is produced which has greatly improved properties
over those heretofore known. Solutions of this protein
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have relatively low viscosities, low dispersion residues,
good color, and when employed in the usual manner show
improved adhesive strength. Solutions of rather high
concentrations do not gel on standing. According to the
process employed, the native protein of the proteinaceous
seed material is changed so as to possess properties not
possessed by the native protein. The protein produced as a
result of the treatment is satisfactory for use in paper coating
compositions, paints, and ﬁlms, and in many respects is
equal to casein in properties and utility.”
Note: Soy is mentioned 12 times in this patent in the
forms “soybeans,” “soybean ﬂakes,” “soya beans,” “soybean
protein,” “soya bean ﬂakes,” “extracted soy bean ﬂakes,”
“soybean material” and “isolated soybean protein.” Address:
1. Oak Park, Illinois; 2. Chicago, Illinois.
2077. Morgan, Helen. 1941. Jack in the beanstalk. Scribner’s
Commentator 9:82-84. April.
• Summary: The subtitle reads: “Salad dressing, milk for
the baby, varnish, fertilizer, steering wheels for Fords–and
proﬁts- all come from the soybean, agriculture’s miracle
crop.”
“Few plants have been subjected to such a thorough
dissection in such a short space of time. Recently it’s been
found that the same protein of soybean, which, when mixed
with water, chemicals, and coloring, makes the steering
wheels and horn buttons for Henry Ford’s cars, can also be
whipped into a lofty meringue. Commercial bakers may use
it instead of expensive egg-white.”
Note 2. This is the 2nd earliest document seen (Aug.
2002) that uses the term “miracle crop” in connection with
soybeans.
2078. Soybean Digest. 1941. Soybean oil is most versatile of
all, factory consumption ﬁgures show. April. p. 14.
• Summary: Factory consumption of soybean oil reached
431,641,000 pounds in 1940, according to Bureau of Census
reports. This makes it the fourth most important oil used
industrially in the USA, after cottonseed oil (1,279.9 million
lb), inedible tallow (885.7 million lb), and coconut oil (528.2
million lb). Following soybean oil are linseed oil (386.2
million lb), grease (356.5 million lb), ﬁsh oils (179.5 million
lb), and palm oil (157.2 million lb).
The Census ﬁgures also show that soybean oil is one of
the most versatile oils. Major applications, with millions of
pounds used, and the percent of total oils used represented
by soybean oil were: Shortening–212.3 million lb (17.7%
of total oils used). Margarine–87.1 million lb (34%). Other
edible products 39.98 million lb (8%). Paint and varnish 29.8
million lb (6.8%). Soap 17.6 million lb (1%). Linoleum and
oilcloth 7.2 million lb (6.5%). Printing inks 0.082 million lb
(0.4%). Miscellaneous 16.5 million lb.
“Soybean oil is surpassed by cottonseed oil for use in
the edible ﬁelds, while linseed is still the major oil in paints

and varnishes.”
2079. Bachelder, Calvin L. Assignor to the Hercules
Powder Company (Wilmington, Delaware). 1941. Sizing
composition. U.S. Patent 2,241,174. May 6. 2 p. Application
ﬁled 3 Feb. 1940.
• Summary: A typical formula uses starch, soda ash, wax
emulsion, rosin size, casein solution, and water. “Among the
water or alkali dispersible proteins which I have found to
be suitable are milk casein, soyabean protein, glue, and the
like.”
Note: This is the earliest English-language document
seen (Jan. 2016) that contains the term “soyabean protein”
(or “soyabean proteins”). Address: Kalamazoo, Michigan.
2080. Eichberg, Jos. 1941. Soybean lecithin: Stabilizer for
leaded gasolines. News Edition (American Chemical Society)
19:575-76. May. 25.
• Summary: “It is a far cry from the early use of egg or brain
lecithin in medicine to today’s production and consumption
of many thousands of pounds of soybean lecithin for
numerous industrial purposes.”
Leaded gasoline, especially that containing ethyl ﬂuid
antiknock reagent, upon exposure to sunlight, tends to form
a cloud or deposit. Some octane loss may be experienced.
Usually the color will change. When moisture is present,
corrosion may occur, presenting a rather serious problem in
aviation gasolines.
“Soybean lecithin has been found uniquely effective in
stabilizing leaded gasolines against cloud formation, color
change, and aluminum corrosion. The quantity required
ranges from 1 to 10 pounds of lecithin per” 42,000 gallons of
gas.
Photos show: (1) A portion of one of the solvent
extraction towers. (2) Aerial view of a soybean extraction
plant. (3) Centrifuges at one stage of the processing
(probably soybean oil degumming). Address: American
Lecithin Co., Elmhurst, New York.
2081. Food Industries. 1941. Factory consumption of
soybean oil, by classes of products, United States 1935-40
(Chart). 13(5):98. May.
• Summary: A large bar chart shows three uses, which
are in: (1) Food products. (2) Drying industries. (3) Soap,
miscellaneous and loss, including foots. The total and the
percentage used in food products increased steadily, so that
in 1940 about 80% was used in food products.
2082. Kresin, William. 1941. From soy bean to automobile.
Ford News (Dearborn, Michigan). May. p. 122, 138.
• Summary: Describes how soy bean plastics are used
as parts in Ford cars and soy oil is used in enamel paints.
Photos show: (1) Ford Motor Company’s Dearborn (Rouge)
plant with the words “Ford Soy Bean Processing” written
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in large letters across top of front; here the products of
agriculture are being converted for use in industry. (2) A man
holding soybean plastics. Plastics of soybean composition
mold solidly under pressure; many parts for Ford cars are
made from this material.
2083. Matagrin, A. 1941. L’huile de soja aux Etats-Unis
[Soybean oil in the United States]. Revue Internationale du
Soja 1(3):81-93. May. [21 ref. Fre]
• Summary: Contents: Introduction. Evolution of the
production and utilization of soy oil in the United States
from 1930 to 1940. American methods and equipment for
soy oil. Recovery of the lecithin from soy oil. Reﬁning
soy oil; question of the sterols and of the vitamins. Soy
oil in ordinary food use (including margarine, vegetable
butter, and lard substitutes). Soy oil in industrial uses (soap,
artiﬁcial rubber, lubricants, motor fuel, paint and varnish).
Without waiting for wars and famines, the United States and
Germany have taken the lead in the Western world in making
and using soy oil.
2084. Matagrin, A. 1941. La culture du soja dans l’empire
française [Cultivation of soybeans in the French colonial
empire]. Revue Internationale du Soja 1(3):110-113. May.
[Fre]
• Summary: Discusses developments and potentials in:
Guadeloupe (5 varieties were successfully tested by M.
Hazael-Massieux at the botanical garden. 55 pods were
found on one plant of the variety Otootan). Martinique.
Indochina (Tonkin, Annam, Laos, Cambodia).
French West Africa (Cultural trials were conducted
successfully in 1923 and in 1926 at the experiment station at
Soninkoura in today’s Mali. In 1935 the trials were started
again at the station of Banankoro in today’s Guinea).
Algeria (Soybean cultivation is not presently practiced
in Algeria; however it has been in the late 1800s).
Madagascar (Soybean cultivation was introduced here in
1911).
Morocco (Soybean cultivation is again at the
experimental stage in Morocco, where trials were undertaken
for almost 15 years. The trials to acclimatize new varieties
were undertaken in Morocco by the Agricultural Service
(Service de l’Agriculture) at the central station of Rabat and
in the other experimental stations of the protectorate).
Island of Reunion (Ile de la Réunion, located in the
Indian Ocean, east of Madagascar. The soybean has not been
cultivated there except experimentally, on several square
meters, at the agronomic station).
Tunisia. New Caledonia (Soybean cultivation was
introduced in 1928).
2085. McKinney, L.L.; Brother, G.H. 1941. Soybeans in
plastics: Flow properties of a phenolic plastic modiﬁed with
formaldehyde-hardened soybean meal. Modern Plastics

18(9):69-71, 106, 108. May. [6 ref]
• Summary: Contents: Introduction. Methods of determining
ﬂow property. Samples studied. Preheat tests. Setting time.
Pressure characteristics.
“Summary: 1. Preheat curves are given for soybeanphenolic plastics and compared with curves for ordinary
phenolic compositions.
“2. The inﬂuence of soybean meal on the setting time of
a phenolic type plastic is illustrated.
“3. Distance-pressure curves show the effect on ﬂow of
modifying a phenolic type molding material with hardened
soybean meal.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
2086. Photograph of the “Ford Soy Bean Processing” plant,
located in the Rouge complex. 1941.
• Summary: See next page. A huge, tall building. The
“Eight Sisters”–stacks on the company’s powerhouse–rise
high at the far right. (Negative number: P833-74603-A).
Robert Boyer notes that this plant was used for soybean oil
extraction and plastic preforming for car body parts.
Source: From the collections of Henry Ford Museum &
Greenﬁeld Village. Reprinted with permission.
2087. Prat, D. 1941. Utilisation du soja dans l’industrie
des ﬁbres textiles [Utilization of soybeans in textile ﬁber
industry]. Revue Internationale du Soja 1(3):109. May. [Fre]
• Summary: The Revue Internationale des Produits
Coloniaux (Aug/Oct. 1939) discusses the use of soybeans
in the production of cellulose and rayon. Address: Ingénieur
E.C.A.T., Secretary General of the Soybean Agricultural and
Industrial Institute (l’Institut Agricole et Industriel de Soja).
2088. Ruthruff, Robert F.; Wilcock, Donald F. 1941. Solvent
extraction of vegetable drying oils. Transactions of the
American Institute of Chemical Engineers 37:649-67. May.
[4 ref]
• Summary: Furfural was found to be the most suitable
solvent to select a more highly unsaturated oil. Address: The
Sherwin Williams Co., Chicago, Illinois.
2089. Engstrom, Andrew G.; Levinson, Arthur A. Assignors
to The Glidden Company (Cleveland, Ohio). 1941. Method
for preparing protein materials. U.S. Patent 2,244,680. June
10. 4 p. Application ﬁled 8 June 1938. 1 drawing.
• Summary: “The present invention relates to the production
of protein materials of improved color, odor, and keeping
qualities, and more particularly relates to the drying of
proteins whereby the color, odor and keeping qualities are
improved.
“Various proteins, such as milk casein, vegetable
proteins, egg albumen, etc. may be treated according to the
present invention.”
“In the commercial production of isolated vegetable
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proteins from soybeans, it is customary to extract the protein
with alkali, after which the protein is precipitated by the
addition of acid to a pH corresponding to the isoelectric
point of the protein. It is also frequently preferred to subject
the extracted protein to a denaturing treatment before
precipitation. with lime or equivalent process, according to
the Cone and Brown Patent 1,955,375.”
Note: Soy is mentioned 5 times in this patent in the
forms “soy beans,” “soy bean meal,” “soy bean protein”
“soybean protein” and “isolated soybean protein.” Address:
Chicago, Illinois.
2090. Julian, Percy L.; Malter, Bernard T. Assignors to The
Glidden Company (Cleveland, Ohio). 1941. Process of
preparing vegetable protein. U.S. Patent 2,246,466. June 17.
3 p. Application ﬁled 24 Dec. 1937.
• Summary: This invention relates to the manufacture of
adhesive and protein from proteinaceous oleaginous seeds
such as soy beans, peanuts, linseed, cottonseed, lupines, etc.

“It has long been realized that such seed materials were
an excellent source of protein and that they were a raw
material for the production of vegetable protein, adhesives,
etc.”
“Example 1: 11# of sodium peroxide was added to 3600
gallons of the alkaline extract of protein from soy beans
prepared according to the Cone and Brown Patent 1,955,375,
and allowed to stand for several hours. 4-5 hours has been
found to give good results, although a longer time is not
harmful, the time being balanced against the cost of the
process, etc.”
Note: Soy is mentioned 8 times in this patent in the
forms “soy beans,” “soy bean material,” “derived soybean
protein” and “extracted soybean protein.” Address: 1. Oak
Park, Illinois; 2. Chicago, Illinois.
2091. Johnson, E.F. “Soybean.” 1941. Soybean as a cash
crop for the South. National Farm Chemurgic Council,
Chemurgic Paper No. 111. 4 p.
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• Summary: Presented “at the Annual Southern Chemurgic
Conference, Nashville, Tennessee, June 18, 1941,
“I will conﬁne my discussion entirely to soybeans
harvested for grain, as I do not feel that utilization of the
crop for hay, plowing down, or interplanting with other crops
has any place on a chemurgic program.
“I wish to discuss this very important topic from two
viewpoints: (1) Agronomic Problems, and (2) Sale and,
Utilization of the Products,
“The agronomic problem could be stated as follows:
Can soybeans be produced proﬁtably on a portion of the
tillable acreage in the South? There are probably six factors
that contribute to a full consideration of this question. Most
important of these are: low cost of production; high yields
per acre; varieties of high fat content; nearby marketing;
effect on following crops; and successful labor utilization.
“Probably the most important problem facing the
Southern grower of soybeans is acquiring a fundamental
knowledge of the soybean plant and applying it to the
growing and harvesting of the crop. The soybean is a quick
growing, annual legume with a shallow root system. It is
only able to gather nitrogen from the air when properly
inoculated. Its manner of growth and habits are such that it
is easily adapted to the machinery of those sections which
grow small grain. If a cotton farmer is going to use his
present cotton equipment and methods for planting and
cultivating soybeans, then I can deﬁnitely assure him that
his results will be unsatisfactory. The ordinary grain drill has
been used in most of the commercial sections for planting
soybeans, regardless of whether they were seeded solid or in
rows twenty-one to twenty-four inches apart. In the last few
years there has been a tremendous increase in the acreage
planted in rows. This change from solid to row planting is
largely the result of the weed problem in solid seeding and
partly because of the saving of seed that can be made in
row planting. The recent introduction of planting equipment
that will plant any width row and can be converted into
surface cultivators is doing much to increase the planting of
soybeans in rows.
“Varieties for the South: Probably the biggest drawback
to the expansion of soybeans in the South today is lack of
varieties of proven ability to yield both in bushels per acre
and oil per bushel. At the present prices of oil, each change
of one per cent in the fat content of soybeans justiﬁes a
change of 5 cents a bushel in the price paid for the beans.
Most of the southern varieties range from 2 to 5 per cent
lower in fat content than do beans grown today in Illinois.
No Southern grower can hope to make a proﬁtable operation
on his soybeans if he uses a variety in which the low fat
content results in a discount of 15 to 25 cents a bushel. The
work of Heartsill Banks at the Ralston Purina Company
plant at Osceola, Arkansas during the past six years has,
I believe, proven conclusively that it is possible to select
or develop varieties which will have a fat yield as high as

those grown in the Corn Belt. In our experimental plantings
at this Arkansas station, we have developed selections and
new strains that during the past three years have consistently
shown a fat content equal to the better varieties in Illinois
and have averaged three to ﬁve per cent higher than the
parents from which these varieties originated. This is very
encouraging, for if I felt that the South would always be
destined to grow soybeans of a low fat content, I would have
declined to appear on this program, as I would not be able
under those conditions to see any economic possibility for
this crop in the South.
“Labor Utilization: Some years ago I felt that the
soybean might be almost a 100 per cent solution to the
problem of reduced cotton acreage in the South. I realize
now that I was badly mistaken in that deduction. I do
believe that by the use of right varieties and correct cultural
practices, soybeans will solve the farm income problem
brought about by decreased cotton acreage. I believe the
soybean crop can also solve the problem of the cottonseed
mills by increasing their days of operation. I also believe that
the fertility of the soil can be increased by using soybeans in
the place of cotton. However, I now realize that you cannot
replace acreage of a crop that requires the maximum number
of man hours per acre with a crop that requires a minimum
number of man hours. One man with proper machines can
grow and market a hundred acres of soybeans. Each of you
can answer better than I how many men would be required to
grow and market a hundred acres of cotton.
Sale and Utilization of Soybean Products: I do not think
there is anyone in the United States who is more optimistic
and hopeful of the future utilization of soybean products in
industry than I am. However, we must face facts, and future
utilization will not furnish a market for present production.
“It is possible that with the war situation creating a
scarcity of some important metals, we may see tremendous
strides in the next few months in the utilization of both
cotton and soybean protein in the development of a new
plastic-like material to replace aluminum and many other
of our lighter alloys. Unfortunately, with the natural secrecy
that must go with any military operation, it is not possible
to secure any accurate information as to the progress on
the utilization of plastics or plastic like substances in the
construction of war machines. We do know that high-speed
investigation and development are under way. But until
such time as we actually see sizeable quantities of soybean
oilmeal going into industrial utilization, we will have to
depend upon poultry, livestock and fertilizer as being the
only outlets for this commodity.
“Today soybean oil selling at 9½ cents a pound presents
no particular problem as far as the producers of soybeans are
concerned. We all realize that this is an artiﬁcial situation
brought about, in a large measure at least, by diverting
to other uses ships normally engaged in moving foreign
vegetable oils to the United States. I for one fear to put much
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dependence upon such artiﬁcial conditions on a long-time
project. If the Fulmer Bill, which raises the duties on foreign
oils approximately 100 per cent, should be enacted, then I
would have much more faith in a continuation of high prices
on both soybean and cottonseed oil in the future.
“Can Southern Markets Absorb Meal and Oil Produced
From Soybean Acreage? The marketing of soybean oil
and soybean oilmeal from soybeans produced in the South
presents a very complicated problem. For the last few years
the South has experienced considerable difﬁculty in ﬁnding
a satisfactory market at a satisfactory price for its cottonseed
meal and cottonseed oil. Adding a new crop like soybeans
to your acreage in the South is going to make this problem
even more difﬁcult, as at present cottonseed and soybean
oil both ﬁnd the same outlet in the market. In a similar
manner, cottonseed meal and soybean oilmeal are largely
interchangeable
“High Meal Yield Per Acre High on Soybeans: Even
using ground that will yield a bale of cotton per acre, it
requires around six acres of cotton to produce one ton of
cottonseed meal. With ordinary yields, six acres of soybeans
will yield approximately four tons of soybean oilmeal. Each
acre of cotton replaced with soybeans will result in a fourfold
increase in the amount of concentrated protein me al to be
marketed.
“Soybean Oil: In the last few months considerable
progress has been made in the fractional separation of
soybean oil into saturated and unsaturated fatty acids.
The saturated acids are used in soap production, while the
unsaturated offer potential possibilities as a substitute in
paint for linseed oil. Last week the University of Minnesota
released information which seemed to indicate that they
have developed a chemical treatment for soybean oil which
shortens the drying time approximately 50 per cent.
“These new processes are only in the experimental
stage. How rapidly they will develop is a matter of pure
guess-work. In the meantime, the use of soybean oil in paint
has decreased due to difﬁculties in securing tung oil with
which to blend it. Without a doubt, some future day will ﬁnd
us using large quantities of soybean oil in paint. However,
future progress cannot make a market for this year’s crop.
“I feel at the present time that much of the increase in
soybean acreage which has taken place this spring in the
South will present a real marketing problem to many of
the southern mills that will buy these beans in a hope of
prolonging their period of operation.
“In concluding, I feel I should call attention to a new
utilization that bids fair to gain prominence before plastics
and many other fantastical uses reach their goals. I refer
to the use of soybeans in the human diet. Although this is
not a chemurgic utilization, there is no doubt that canned
soybeans, soybean ﬂour, and soybean milk as a portion of
the diet of our most able chemists may be of material aid in
quickening their brain action, increasing their endurance, and

improving their powers of concentration so they may more
quickly arrive at an industrial utilization of not only soybean
products but cotton as well.” Address: Ralston Purina Co.,
St. Louis, Missouri.
2092. Associated Press (AP). 1941. War starts soybean rise:
Price highest in 4 years; Acreage jumps. Detroit News. June
19. p. 49, col. 4.
• Summary: “Chicago, June 13.–(AP)–Wartime demand
for oils and fats is pouring increased wealth into farmers’
pockets from a new source many have tapped only in
recent years–soybean cultivation.” In Chicago, the price
of soybeans rose to about $1.40 bushel, the highest in four
years. Soybeans sold for $0.40/bushel more than wheat,
$0.65 more than corn, and more than $1.00 above oats.
“Reports from the Soybean belt, which roughly
coincides with the commercial corn area,” indicated the
higher price was having an important effect in increasing
plantings. And if prices hold, “many are expected to harvest
a larger percentage of their acreage as beans rather than plow
it under or cut for hay.”
A year ago the price of soybeans was only about $0.76/
bushel and it didn’t rise above $0.80 until after the harvest.
So producers plowed under or cut for hay all but 4,961,000
acres, which yielded 79,837,000 bushels, the second largest
U.S. harvest on record.
The present high soybean price reﬂects not only the
expanded industrial demand for making plastics and oil, but
also reduced imports of competitive oils because of the war.
Only a few months ago, the demand for soybean oil was
secondary to that of meal in determining bean prices. Now
the reverse is true because of the sharp rise in the price of oil
to near 10 cents a pound, basis Decatur, Illinois. The price
of the meal has increased from about 1 cent a pound to 1½
cents.
2093. Agricultural Gazette of New South Wales. 1941. The
soybean. 52(6):314. June.
• Summary: A half-page overview of the current status
of soybeans worldwide. “First introduced to American
agriculture in 1898, the soybean is now the basis of a multimillion dollar industry... According to the 1939 Census of
Manufacturers, 47 manufacturing establishments in the
United States were engaged primarily in the production of
soybean oil, cake, and meal, the value of the products being
44,000,000 dollars.”
Also discusses: Food uses of soybean oil (mainly in
shortening and oleomargarine), lecithin, and soybean ﬂour.
Industrial uses of soy protein (acts like casein in plastics,
paints, size for paper, textile dressing, and waterprooﬁng).
First record of cultivation in China in 2838 B.C. Manchuria
is the world’s leading soybean producer, with Chosen
[Korea], Japan, and South China ranking high. Introduction
to Europe in the 17th century. Tried in Germany, England,
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France, and Hungary. Germany is now the leader in making
use of soybeans.
2094. Circle, Sidney J.; Smith, A.K. 1941. The effect of
formaldehyde on the isoelectric points of some proteins,
determined by microelectrophoresis. J. of Physical
Chemistry 45(6):916-30. June. [23 ref]
• Summary: “The action of formaldehyde on proteins is of
practical as well as theoretical interest. Formaldehyde has
long been used industrially to increase the water resistance
of proteins, especially casein, in the ﬁelds of plastics and
coatings. Formaldehyde is also extensively employed as a
preservative and ﬁxative for biological specimens and to
block off the amino groups in the titration of the acid groups
of proteins and amino acids.”
“Summary: A microelectrophoretie technique was used
to determine the effect of formaldehyde on the isoelectric
points of solvent-extracted soybean meal, of several soybean
protein samples prepared in the laboratory by different
methods, a commercial soybean protein, casein, gelatin, and
egg albumin.”
“The isoelectric points of all the proteins studied were
lowered 0.1 to 0.7 pH unit by the action of formaldehyde,
except for soybean meal, which was unaffected by 5 or 10
per cent formaldehyde.
“The concentration of formaldehyde and the time of
reaction were small but positive factors in the shift of the
isoelectric points to lower values for all but two of the
proteins studied.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
2095. Matagrin, Am. 1941. L’huile de soja aux États-Unis
[Soybean oil in the United States]. Revue Internationale des
Produits Coloniaux et du Material Colonial 16(182):58-70.
June. [21 footnotes. Fre]
• Summary: Contents: Introduction. Evolution of the
production and use of soy oil in the United States from
1930 to 1940. American methods and apparatus for soy oil.
Recovery of the lecithin from soy oil. Reﬁning of soy oil;
the question of the sterols and vitamins. Food uses of soy oil
(incl. vegetable butters and lard substitutes [margarine and
shortening]). Industrial uses of soy oil (incl. soaps, artiﬁcial
rubber, paints, varnishes, linoleum).
2096. Prat, D. de. 1941. Le soja: Matière adhésive et matière
textile [Soy: Its use in adhesive and textile materials].
Revue Internationale des Produits Coloniaux et du Material
Colonial 16(182):71-76. June. [Fre]
• Summary: A reprint of the author’s article in the March
1941 edition of Revue Internationale du Soja.
2097. Soybean Digest. 1941. Heavier consumption of drying
oils anticipated. June. p. 4.
• Summary: Soybean oil accounted for only 4.5% of the

total oils used in paint and varnish in 1940, despite curtailed
use of tung and perilla oils due to difﬁculties of shipping. A
graph indicates “Percentage contribution of leading drying
oils to total oil used in paint and varnish industry, 1931-40.”
2098. Joyce, Adrian D. 1941. Re: Glidden’s production of
alpha protein (Isolated soy protein). Letter to P.H. Groggins,
Chief, Agricultural Chemicals Section, USDA Ofﬁce of
Defense Relations, Washington, DC, July 1. 1 p. Typed,
without signature (carbon copy).
• Summary: “Our company is now producing 7½ tons of
alpha protein per day and has approved plans for greatly
increasing the production. We ﬁnd, however, that there is
considerable difﬁculty in getting steel and certain machinery
and equipment.” Joyce requests Groggins’ assistance. “We
believe that with suitable priorities we can increase our
production to around 20 tons per day.” Joyce previously
explained to Groggins in a letter of June 20 that alpha protein
is a satisfactory substitute for South American casein in
the manufacture of calcimine/kalsomine and water paints.
The U.S. now has a shortage of protein adhesives. Address:
President, The Glidden Company, 1396 Union Commerce
Building, Cleveland, Ohio.
2099. Daily Worker (New York City). 1941. Henry Ford may
offer a plastic refrigerator. July 14.
• Summary: “Experiments on a completely synthetic cabinet,
it is revealed, have been going on for some time, but no
information is available regarding the auto manufacturer’s
plans... It will not come as a surprise to those who have
been following the news of the Ford activities over a period
of time, that soybeans will play an important part in the
fabrication of these new refrigerator cabinets. Mr. Ford has
long been extremely keen over the possibility of developing
a wide variety of entirely new uses from chemical
derivatives of soybeans, and the plastic refrigerator cabinet
merely constitutes another of the long list of items which, it
is known, his technicians have been checking... Mr. Ford’s
enthusiasm for the possibilities and opportunities in products
derived from soybeans is by now almost legendary.”
2100. Christian Science Monitor. 1941. New plastic suggests
farmers may yet grow their own autos. July 28.
• Summary: “That is the conclusion drawn from the
announcement by Henry Ford that he has an experimental
motor car body ready at his plant made chieﬂy of plastics
from cellulose ﬁbers, easily grown... Already a car may
contain over 200 parts made from plastics... The day may
not be far distant when a farmer will remark..., ‘Remind me
to water the soybeans that the boys planted for our steering
wheel.’” Address: The staff, Boston.
2101. Photograph of Henry Ford on his 78th birthday seated
in a wheat ﬁeld, wearing a suit made of soybean fabric, July
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30. 1941.
• Summary: He is holding some wheat stalks in his hands,
with his straw hat in front of his right foot (Negative number:
188-29410).
2102. Joyce, Adrian D. 1941. Brief [history] concerning
soybean proteins. Cleveland, Ohio: The Glidden Co. 3 p.
Undated. Unpublished manuscript.
• Summary: This brief was written in mid-July 1941 at the
suggestion of P.H. Groggins, Chief, Agricultural Chemicals
Section, USDA Ofﬁce of Defense Relations, Washington,
DC. It was sent, with a covering letter dated July 16, to
Mr. J.L. Overlook, Assistant Deputy Director, Project and
Blanket Priorities, Ofﬁce of Production Management,
Relations, Washington, DC.
“Early in 1932 The Glidden Company started research
work looking toward the development for commercial uses
of soybean proteins. The company sent its engineers to
Germany to study various extraction methods, and late in
1932 started the construction of a plant for the extraction
of soybean oil from soybeans for the purpose of securing
soybean meal which would be as free as possible from oil
and other oleaginous substances.
“This plant performed its work satisfactorily but early
in 1934 was destroyed by an explosion. Proﬁting from its
experience, the company proceeded to erect another soybean
extraction plant that would be explosion proof, and this plant
was completed in 1936.
“In the meantime, research work had been completed
along the lines of producing alpha protein (vegetable casein)
from the extracted soybean meal. Late in 1936 a pilot plant
was erected for the purpose of placing the research results
in commercial form. During 1937 this pilot plant produced
500 pounds per day of alpha protein. From this pilot plant a
commercial unit was designed and this plant was erected in
1937 and 1938.” It started with production of 2 tons/day of
alpha protein and has now increased output to 7.5 tons/day
working 24 hours a day.
“In the development of alpha protein it has been found
that soybean proteins, particularly the isolated protein (alpha
protein) may be used satisfactorily as a substitute for milk
casein in practically all of its applications.
“In the present emergency this is of very great
importance. First, because it will promote the maximum
production of cheese and evaporated skim milk; second,
because it provides an increased income to soybean crushers
from the proteins as well as from the oil; third, as an
adhesive it is superior to milk casein in making water-proof
glue, and for similar purposes...
“Approximately three-fourths of the consumption of
casein is in the paper industry, but other large uses are for
use in manufacturing plywood lumber, plastics similar to
Galalith, water paints, paper sizing, leather ﬁnishes and
insecticide sprays...

“In addition to alpha protein, which is the isolated
protein, The Glidden Company also makes gamma protein
which is also secured from extracted soybean meal... The
principal use of gamma protein is as a cheaper plywood
adhesive, and for the purpose of making washable wallpaper
and for use in making wallboard. It is estimated that in recent
years more than half of the plywood manufacturing uses of
soybean meal have been as an adhesive. It is reported that
this industry consumes approximately 1500 tons per month
for plywood alone.
“The Glidden Company produces seven and onehalf tons per day of alpha protein at its plant in Chicago,
Illinois and its principal customers are found in the paper
industry where it is used in combination with glue as a paper
coating and in combination with rosin as a paper sizing.
Considerable quantities are also marketed for cold water
paints, and at the present time The Glidden Company is
supplying a contractor for the United States Navy with a
ﬁre foam ﬁghting material made with alpha protein. It is our
understanding that this ﬁre foam ﬁghting material is the most
effective that has been found and the United States Navy
has accorded a priority rating for material required for this
particular purpose. The Glidden Company could market at
least three times its present output but the cost of erection is
very great...
“In closing, mention should be made of the fact that
The Glidden Company has succeeded in producing synthetic
wool from alpha protein and very shortly will erect a pilot
plant for the production of 500 pounds per day of synthetic
wool. In working on this development, The Glidden
Laboratories have found that this synthetic wool is of a
better quality than the famous Lanatol [Lanital] made by the
Viscosa Company in Milan, Italy from milk casein.”
Note 1. This is the earliest document seen (Oct. 2017)
concerning the use of soy protein in a ﬁre ﬁghting foam.
Note 2. Talk with Ed Meyer who worked at Glidden
in 1939. 1993. May 10. The Glidden Company may have
planned to set up a pilot plant making soy protein ﬁbers, but
they never did so. A man named Oskar Huppert did some
work for Glidden at the time on modiﬁcation of protein,
perhaps in hopes of making ﬁbers. He was a Jewish refugee
in Europe who Adrian Joyce had met there. “A pilot plant for
making synthetic wool may have been on the drawing boards
but certainly we people at the Soya Products Division were
not fully aware of it. There was no actual attempt to put up
a pilot plant.” Address: President, The Glidden Company,
Cleveland, Ohio.
2103. Times-Picayune (New Orleans, Louisiana). 1941. Auto
crunchies. Aug. 2.
• Summary: “The optimism of Henry Ford is such a hardy
perennial.” Recently Clarence J. Bolander, of the Michigan
Department of Agriculture, discussed “plastics made from
farm products, a deserved specialty in Mr. Ford’s category of
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present and future prosperity potentials. Echoing the latter’s
oft-repeated prediction that whole automobiles will be turned
out from such things as soybeans, Mr. Bolander went him
a considerable shade better by prophesying that when these
machines wear out or get old, they will be used for cow feed.
‘Bossy,’ he said, ‘will take charge of those unsightly junk
piles at the edges of cities.’”
“Is it possible that a cast-off plastic–say a broken ash
tray or a smashed electrical casing–really is food for cows
as well as goats? Do the vitamin content, the juiciness and
minerals of the succulent soybeans, etc. linger in the hard
and varnished products of the chemist’s art?... Or it may be
Mr. Bolander is breeding a special sort of cow with a special
digestive apparatus. We pause for further enlightenment.”
2104. Science News Letter. 1941. Soybean protein to replace
milk casein. 40:89. Aug. 9.
• Summary: “Soybean protein is scheduled to replace milk
casein as paper sizing, as an adhesive in making plywood,
as an ingredient in water paint, and in many other industrial
uses, chemists of the U.S. Department of Agriculture state.
Freeing milk casein from industrial demands will aid
national defense as well as the aid-to-Britain program, for
casein is the raw material from which cheese is made, and
more cheese is one of the prime needs of the food-export
program...
“It is estimated that 10,000 tons of soybean protein will
be required annually, on the basis of present needs, to make
up for casein shortage.”
Note. This is the earliest English-language document
seen (Aug. 2013) that contains the term “replace milk” or the
term “replace milk casein.”
2105. Ann Arbor News (Michigan). 1941. Ford displays
plastic car at Dearborn festival. Aug. 14. *
2106. Associated Press (AP). 1941. Ford brings out
plastic auto body: Result of 12 years’ laboratory work;
impact strength greater than steel. Evening News (Monroe,
Michigan). Aug. 14.
• Summary: The plastic body is composed of approximately
70% cellulose and 30% resin binder. The mixture is preformed through a suction device and them moulded under
1,500 pounds of pressure per square inch.
Note: This AP story appeared in hundreds of daily
newspapers across America (and especially in Michigan)
on August 14, 1941. On the same day the United Press
(U.P.) ran a story (see Detroit News, Aug. 14) about how
automobile industry leaders had met with U.S. government
ofﬁcials to discuss ways of conserving and possible
substitutes for various metals needed to help ﬁght the war
in Europe. Soyfoods Center owns copies of the AP “plastic
car” article from: Argus Press (Owosso, Michigan), Bay
City Times (Michigan), Benton Harbor News-Palladium

(Michigan), Daily News (Ludington, Michigan), Daily
Telegram (Adrian, Michigan), Herald-Press (St. Joseph,
Michigan), Marquette Mining Journal (Michigan).
2107. Cheboygan News (Michigan). 1941. Henry Ford’s
plastic car. Aug. 14. *
• Summary: The newspaper, alas, had to pass on the
depressing news that its area could contribute little to the
cars of the future, such as Henry Ford’s experimental plastic
car. “It is hard to get soybeans to mature here... Planting
earlier might prove the solution.” The News, however,
offered a ray of hope: “Resin for plastics is made from pine
pitch, and Cheboygan county might produce some of that.”
2108. Dearborn Press (Michigan). 1941. Dearborn Day
audience ﬁrst to see plastic car. Aug. 14. *
2109. Detroit Free Press. 1941. Ford’s exhibits plastic auto
at Dearborn fete: Dream car portends start of new era. Aug.
14.
• Summary: The car’s is made of plastic composed of 70%
cellulose ﬁber and 30% resin binder. The surface looks like
polished steel. Address: Michigan.
2110. Detroit News. 1941. Dearborn Day–Henry Ford
introduces a plastic auto. Aug. 14.
• Summary: Photos show: (1) “Part of the crowd of more
than 20,000 persons who ﬁlled the natural amphitheater of
Ford Field to see the pageant, ‘Defenders of Democracy,’
which was the highlight of Dearborn’s ﬁfteenth annual
community festival.” (2) America’s founding fathers, in
white wigs, seated around a table.
2111. Detroit Times–Red Line Edition. 1941. The preview of
Ford’s new plastic car. Aug. 14.
• Summary: A large photo shows “Designer Lowell E. Burly
[sic, Overly] at the wheel of the car Henry Ford ‘grew from
the soil.’” The cream-colored, two-door sedan weighs 2,000
pounds as against 3,000 for steel. “The only steel in the body,
the result of eight years of research and study, is found in the
tubular frame which holds 14 plastic panels, said to be 10
times stronger than steel.”
2112. Detroit Times. 1941. Ford’s plastic car: 25,000 at
Dearborn festival see trial spin of new auto which Henry
“grew from the soil.” Aug. 14.
• Summary: “The occasion was Dearborn’s ﬁfteenth annual
festival but to approximately 25,000 persons the attraction
was Henry Ford’s new plastic automobile. Throughout
Wednesday, throngs were entertained by pageantry at Ford
Field in Dearborn but greatest thrill came when a creamcolored sedan took a trial spin.”
“Robert A. Boyer, 31-year-old Ford research chemist,
has been working on the newest model since 1934.” Note:
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This article also appeared in the Detroit Times Red Line
edition on the same day.
2113. New York Herald Tribune. 1941. Ford presents new car
with body of plastic. Aug. 14. *
2114. New York J. of Commerce. 1941. Plastic automobile
unveiled by Ford. Aug. 14. *
2115. New York Times. 1941. Ford shows auto built of
plastic: Strong material derived from soy beans, wheat, corn
is used for body and fenders. Saving of steel is cited. Car is
1,000 pounds lighter than metal ones–12 years of research
developed it. Aug. 14. p. 19.
• Summary: “Dearborn, Michigan. Aug. 13. Ford Motor
Company ofﬁcials unveiled tonight Henry Ford’s ﬁrst plastic
automobile at the annual community festival of this city.
More than 10,000 spectators were present.
“The showing came as a surprise at the annual Dearborn
Day celebration and was a climax to twelve years of research
by twenty-nine young scientists whom Mr. Ford had
commissioned to ﬁnd out about ‘using agricultural products
in industry.’ The car, mounted on a tubular-welded steel
frame, has a super-structure made of a plastic which was said
to be superior to steel in everything but tensile strength. Its
manufacture on a mass-production basis, Ford ofﬁcials said,
would provide for widespread use of agricultural products,
such as cotton, wheat, soybeans and corn, and huge savings
of steel.”
Henry Ford is now age 73 and more than 29 million
automobiles have rolled off his production lines. “The model
displayed tonight was powered with a 60-horsepower Ford
V-8 engine. It was pointed out that the plastic material would
absorb a blow ten times as great as steel without denting...
Mr. Boyer said: ‘If we made a million automobiles a year
with plastic bodies, we would consume... 100,000 bales of
cotton, 500,000 bushels of wheat, 700,000 bushels of soy
beans and 500,000 bushels of corn.’”
Mr. Ford “said that the plastic body weighs nearly 2,000
pounds, while a steel unit of comparable size weighs about
3,000 pounds.”
Note: This is the earliest document seen that mentions
“mass production” in connection with Henry Ford.
2116. United Press (UP). 1941. Ford unveils 1st plastic
car, lighter, cheaper: Production at rate of million annually
forecast at Dearborn. New York World-Telegram. Aug. 14.
• Summary: The cream-colored coach was unveiled last
night at the climax of Dearborn’s 15th annual festival.
“Mr. Ford wasn’t there to hear the cheers as the low-slung
machine swung slowly around the lighted ﬁeld, but Robert
Allen Boyer, his young research chemist who for 12 years
has been experimenting with the manufacturer’s idea of
utilizing farm products in industry, was. Mr. Boyer, only

32, said the plastic car was lighter, tougher and more
economical than any on the road. He thought its production
in large quantities is ‘at least’ several months–and possibly
years–away.” Boyer noted that “the defense emergency and
the shortage of steel and other materials has speeded our
program.” Ofﬁcials would not reveal the formula for the
plastic used.
“’Production of 1,000,000 cars annually with plastic
bodies,’ Boyer said, ‘would consume at least 170,000 tons of
agricultural products and 50,000 tons of synthetic chemicals.
Moreover, it would free thousands of tons of steels and
strategic materials for defense.’” Lloyd [sic, Lowell] E.
Overly, an associate of Boyer, noted that Henry Ford seemed
very pleased with the car.
Note: This United Press (U.P.) story appeared in
many daily newspapers across America (and especially in
Michigan) on August 14, 1941. This story was written by
United Press staff correspondent Anthony G. de Lorenzo,
but his name was omitted in many articles. On the same day
the U.P. ran a story (see Detroit News, Aug. 14) about how
automobile industry leaders had met with U.S. government
ofﬁcials to discuss ways of conserving, and possible
substitutes for, various metals needed to help ﬁght the war
in Europe. Soyfoods Center also owns copies of the U.P.
“plastic car” article from: Battlecreek Enquirer-News (Battle
Creek, Michigan), Muskegon Chronicle, etc.
2117. Cleveland Press (Ohio). 1941. Henry Ford has
unveiled a car with a plastic body. Aug. 15.
• Summary: “The plastic body, which weighs less than half
as much as a steel body, is made from a mixture of synthetic
resin mixed with the ﬁbrous material derived from wheat,
ﬂax and hemp. Just why Henry didn’t use spinach is beyond
us.”
2118. Indianapolis Star (Indiana). 1941. Plastic auto body.
Aug. 17. p. 16.
• Summary: For several years, researchers at the Ford
Motor Co. have been working on an experimental plastic
automobile body–another outstanding American industrial
achievement.
“Broken down into component parts, the car’s body
sounded more like a list of agricultural products than the
materials ordinarily associated with the manufacture of
automobiles. The ingredients used included cotton, wheat,
soybeans, corn, hides, lard, glue, pine pitch, sugar cane, tung
oil, and a few items that must be imported.” Remarkably, this
plastic mixture can resist hammer blows without showing a
dent. It is an artistic triumph, even though no date has been
set for its commercial production.
2119. New York Times. 1941. The plastic car. Aug. 17.
Section IV. p. 6.
• Summary: Discusses the amount of various agricultural
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products that would be needed to manufacture 1 million
plastic cars–including 700,000 bushels of soybeans.
2120. Bristol Press (Connecticut). 1941. Garden on wheels.
Aug. 18. *
• Summary: Concerning Henry Ford’s experimental plastic
car, the newspaper noted that the plastic was “dent resistant,”
and suggested that it might be used for battleship armor.
2121. Wheeling Intelligencer (West Virginia). 1941. The
American way. Aug. 18. *
• Summary: Predicted that Ford’s experimental plastic car
“will revolutionize the automobile industry.”
2122. Arkansas City Tribune (Kansas). 1941. A ride in
vegetable bodies. Aug. 21. p. 2.
• Summary: “Ford displayed a new plastic motor car body
last week, which he said to be stronger than steel one. He
took an ax and struck it some resounding blows without
leaving even a dent. Ingredients of the plastic material are
cotton, wheat, soybeans, corn; cane and numerous garden
products.
“A few years hence mi-lady may go to the salesrooms
and demand that she have a sedan body made from garden
radishes, and reject the one that was created from spinach,
just because her father made her eat it when she was a child.
“The motor car manufacturer probably gained his ideas
for future coach work from the story of Cinderella who went
to the dance in a carriage created by the good fairy from a
pumpkin.”
“While it may seem funny to say: ‘Let’s take a ride in
our new ‘lettuce’ car,’ the world has only admiration and
respect for Henry Ford, who like Edison, will leave so many
testimonies of greatness and gifts to the masses by having
put within their reach pleasures that otherwise would have
been denied them.”
2123. Cedar Rapids Gazette (Iowa). 1941. Growing your
auto. Aug. 21. *
• Summary: Suggests that the auto slogan of the future might
be “ask the man who grows one.”
2124. Detroit Legal Courier. 1941. Plastic airplanes next.
Aug. 22. *
• Summary: The author believes that “when history is
written and the achievements of Henry Ford are chronicled,
the Soy Bean victory will stand out as his foremost
contribution to mankind.”
2125. Lewis, A.J. 1941. Comparative durability of soybean,
soybean-perilla and linseed oil paints. Oil, Paint and Drug
Reporter 140(8):5, 38. Aug. 25.
• Summary: In May and June 1937 the U.S. Regional
Soybean Industrial Products Laboratory (in Urbana, Illinois)

prepared 36 exterior white paints (3 groups of 12 each)
with varying percentages of oils and pigments. These were
allowed to weather for 4 years in order to determine their
comparative durability. The paints containing 100% of
soybean oil as the oil vehicle and 28% of oil by weight
showed less ﬁlm chalking when rubbed than those containing
38% or 48% oil. Such soy oil-based paints are equal to
similar linseed oil and blended perilla-soybean oil paints in
resistance to chalking or surface checking. Address: Chemist,
U.S. Regional Soybean Industrial Products Lab.
2126. News Edition (American Chemical Society). 1941.
Tripled soybean protein output sought. 19(16):946. Aug. 25.
• Summary: Growing casein shortages and defense needs
for adhesives are driving work on increasing commercial
production of soybean protein, started more than 4 years at
the USDA Soybean Research Laboratory in Urbana, Illinois.
Soybean protein is considered equivalent to casein and can
replace it in most applications. More than 3/4 of industrial
casein is used in paper coatings. Large amounts also go the
making plywoods, plastics, water paints, paper sizing, leather
ﬁnishes, and insecticide sprays.
One one plant in the USA is now producing reﬁned
soybean protein. Working 7 days a week, it turns out about 9
tons of protein daily, less than one-third of the new demand.
2127. Newsweek. 1941. Ford from the farm. Aug. 25. p. 3940.
2128. San Diego Union. 1941. Ford tries another miracle.
Aug. 25. *
• Summary: This article regards Henry Ford’s intention
to convert farm products to industrial uses as “more
revolutionary than that which gave birth to the ﬂivver,” and
predicted that Ford’s experimental plastic car “may well
bring about something in the nature of a highly desirable and
peaceful agricultural revolution.”
2129. Time. 1941. Plastic Ford unveiled. Aug. 25. p. 63.
• Summary: “The ﬁrst plastic car was shown by Henry Ford
in Dearborn [Michigan] last week. It was the product of his
own long dream–that industry should use more farm crops–
and of the chemical inventiveness of his protégé, 32-year-old
Robert Allen Boyer. His plastic, 70% cellulose with a resin
binder, is made of soybeans, wheat, cotton, hides, plus a
few imported, now hard-to-get ingredients... Last fall Boyer
turned out a few panels, had his lanky boss whang at them
harmlessly with an ax (see cut), was overjoyed when Ford
gave him the go-ahead for a complete car. Chemist Boyer
last week hoped for ‘limited production’ by 1943.”
A photo shows Henry Ford striking the trunk of his
farm-grown car with an ax. Time was the ﬁrst famous
magazine to print this famous photo.
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2130. Mining Gazette (Houghton, Michigan). 1941. Here’s
how farm crops ﬁgure in producing autos. Aug. 26.
• Summary: “The automobile industry is one of the farmer’s
best customers, according to a report based on the extensive
use of farm products by the Ford Motor company in building
cars and trucks. It is estimated that for each 1,000,000 units
it manufactures, Ford needs from the American farmer the
following agricultural items: Cotton–69,300,000 pounds
or the annual output of 433,125 acres. Wool–3,204,000
pounds or the wool from approximately 801,000 sheep.
Wood–112,000,000 board feet or 20,500 acres of forestlands.
Cattle–30,000 head to provide 1,500,000 square feet of
leather. Soybeans–600,000 bushels.”
Figures are also given for ﬂax, tung oil, hogs, corn,
wheat, goats, jute, pine pitch, sugar cane, honey bees, castor
oil, beeswax.
“Soybeans have many uses in the Ford industries due to
the pioneering efforts of Henry Ford in trying to ﬁnd more
and better uses for farm products in his plants. Chief among
them are in the body ﬁnishes [paints], moulded electrical
parts, and core oil and bond in the foundry.”
2131. Sullivan, Frank. 1941. Frank Sullivan studies the Ford
of the future, ﬁnds it edible. PM (New York City). Aug. 26.
• Summary: “Henry Ford estimates that he can make a
million of his new plastic cars from 500,000 bushels of
wheat, 500,000 bushels of corn, and 700,000 bushels of
soy beans. Mr. Ford’s new car is a ﬁne idea and may well
revolutionize the industry. A car made of corn, wheat and
beans would have many advantages, of which the following
are a few:
“It will need no gas. Just sprinkle a little salt, pepper and
vinegar on it, and it will go to beat hell.
“In case of a head-on collision, instead of an unsightly
heap of scrap iron, there would be a mess of delicious
succotash.
“A man needn’t buy a new car every year. He could have
his last year’s car warmed over.
“W.J. Cameron would either have to go to cooking
school or yield his place on the Ford Hour to Fannie Farmer.
“A man could eat his car and have it too.
“The vegetable car would also have its disadvantages.
For one, it would produce an avalanche of new Ford jokes,
of which the following are examples:
“Joke No. 1. Farmer Corntassel–What crops ye growing
this year, Zeke–Fords or Chryslers?
“Farmer Hayseed–Wall, if this corn don’t git some rain
pretty soon, the best I’ll be able to do will be a crop of Baby
Austins.
“Joke No. 2. Auto Dealer (to customer who has just
bought new succotash car)–Mr. Gosspotch, in my opinion
you’ve got a mighty good little car here. Shall I send it home
for your?
“Customer–No thanks, I’ll eat it here.

“Joke No. 3. Mother (to recalcitrant small son)–Now eat
your succotash, Freddy, like a good boy.
“Small son–I say it’s a ﬂivver and I say the hell with it!”
2132. Pooler, James S. 1941. Crowds from city and farm
get together at state fair: Michigan melting pot. Detroit Free
Press. Aug. 29. p. 1-2.
• Summary: “Having provided something of a link himself
between industry and agriculture, Henry Ford was among
those who visited the fair Thursday. He was accompanied
by Edsel Ford and a group of friends. He visited the
Ford display, where the Ford plastic car, made from farm
products, was on display, as well as the near-by plot where
the company has a growing soy-bean display from which the
plastics are formed. He had little to say other than to observe,
‘Its a ﬁne thing to go back to the land.’” 500,000 people are
expected to attend the fair this year. Address: Free Press staff
writer.
2133. Times (Morning ed.) (Chattanooga, Tennessee). 1941.
The lowly soybean rises. Aug. 29.
• Summary: “Most people don’t know what soybean are.
They associate them, rather loosely and vaguely, with cover
crops on farm hillsides. Something cows eat, maybe. But the
lowly soybean may hold the future of the world health in its
little husk.
“Henry Ford has been experimenting with soybeans
down on his Ways (Georgia) plantation for many years.
He has grown a lot of soybeans and has turned them into
plastic things. Mr Ford, it is said, drinks soybean milk. It is
healthful.
“Over at the Madison (Tennessee) sanitarium they grow
a lot of soybeans, too. The doctors at Madison have found
out how to make the soybean look like beefsteak. It not only
resembles steak, but it tastes like steak. The soybean is a
ﬁne source of protein. So is steak, but the soybean is said to
have steak beaten for the most proteins. The Germans have
been using the soybean in their blitzkrieg tactics. The Nazi
soldiers have been partly on a soybean diet since the war
began.”
2134. Spartanburg Herald (South Carolina). 1941. Plastic
cofﬁns. Aug. 30. *
• Summary: The author believes that Henry Ford “might
ﬁnd greater proﬁt in the manufacture of cofﬁns than in
automobile bodies.” The paper declared that “Plastic cofﬁns
would be lighter, more durable and as attractive as the
present metal things, and they could be made at far less
cost.”
2135. Goss, W.H. 1941. Technological problems in
processing soybeans. 3. Solvents for soybean oil extraction.
Soybean Digest. Aug. p. 4-5.
• Summary: “An ideal solvent for extracting oil from
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soybeans should be capable of penetrating the bean ﬂakes
and rapidly dissolving and removing the oil and only the
oil. Obviously, it must also be easily removable from the
oil and the meal, leaving both products in satisfactory form
for consumption. Other factors entering into the choice
include cost, ease of recovery, ﬁre and explosion hazard,
corrosiveness, toxicity and boiling range.
“Apparently, there is only one extraction plant in the
world now processing soybeans on a commercial scale
with any solvent other than petroleum fractions. The single
exception is a Manchurian plant using absolute ethyl alcohol.
In this country, most of the solvent consists of hexanes, a
typical commercial grade of which has a boiling range of
146º to 158ºF. and a speciﬁc gravity of 0.685 at 60ºF. In
Europe, it is the usual practice to employ a hydrocarbon
boiling between 160º and 195ºF. These petroleum products
are excellent fat solvents, and they can be quite readily
removed from both the oil and the meal without impairing
the qualities of the products. Above all, they are relatively
cheap and available in large quantities.
“Solvents ﬂammable: Such solvents are so ﬂammable
that their use by any but experienced operators is hazardous,
and modern extraction plants are accordingly designed to
afford the greatest possible protection from explosions.
Buildings should be well ventilated and provided with large
areas of windows designed to open or shatter easily in order
to relieve pressure in the event of an explosion. The plant
should be located at some distance from the power house,
and no open lights, ﬂames, etc., should be permitted in
the vicinity. Motors and related electrical equipment must
be explosion proof, and electric wiring must conform to
requirements of the National Electrical Code. Only sparkproof tools should be used in the building, and hobnailed
shoes, matches, and similar articles should be forbidden.
Floors and stairways should be of the grating type.
“Many solvents have been proposed and used
experimentally in efforts to reduce the danger of extractor
operation. Of these, the chlorinated hydrocarbons have
received a great deal of attention. The R. and H. Chemicals
Department of the E.I. du Pont de Nemours and Company,
Inc. has developed an extraction system particularly suited to
trichloroethylene. It consists of an inclined helical conveyor
which carries the ﬂakes downward against a rising stream
of solvent. Its operation is approximately the reverse of
that employed in the Ford extractor since, unlike hexane,
trichloroethylene is heavier than soybean oil.
“Hexane cheapest: At present, the principal deterrent
to general use of trichloroethylene instead of hexane is its
comparatively high cost. It should not be overlooked as
a possible solvent for soybean oil, however, because it is
entirely nonﬂammable and nonexplosive. Dry cleaning and
metal degreasing industries use it extensively for this reason,
and it is likewise used in the extraction of caffeine from
coffee.

“A number of patents have been issued on the use of
liquid propane and other low-boiling hydrocarbons as oil
solvents. These materials are so volatile that the equipment
must be designed for operation under pressure. The solvents
which are mentioned in the literature, particularly in patents,
comprise a very long list. Besides the patents specifying
the more conventional solvents such as benzene, carbon
tetrachloride, carbon disulphide, etc., other patents have been
granted for the use of materials like furfural and sulphur
dioxide as solvents for extracting fats and oils from the raw
materials.
“The importance of the corrosive properties of any given
solvent is difﬁcult to evaluate. Corrosion is a problem in
the edible oil industry not primarily from the standpoint of
damage to equipment but mainly through the tendency of
inﬁnitesimal traces of metallic contaminants to impair the
keeping qualities of the ﬁnished products. It is well known,
for example, that less than one part per million of copper
in some edible oils will markedly decrease their stability
as regards taste and suitability. It is of utmost importance,
then, that solvents used for soybean extraction be entirely
noncorrosive toward the metals with which they come into
contact.
“It is difﬁcult to predict whether hexane and similar
hydrocarbons will continue to be the only solvents used in
this country for the extraction of soybean oil. At the present
time, the most promising competitors of hexane appear to be
ethyl alcohol and trichloroethylene. The properties of these
materials are shown in Table I.
“Hot Alcohol Process: When soybean oil is dissolved
in absolute ethyl alcohol at temperatures higher than about
150ºF., a homogeneous solution is obtained. Upon cooling,
two layers form; the lower one consists chieﬂy of soybean
oil with a small amount of alcohol, and the upper one is
mainly alcohol containing a small amount of oil. The relative
amounts of the two layers and their compositions depend
upon the original solvent-oil ratio, the proof of the alcohol,
and the extraction temperature.
“This property has been utilized in the so-called ‘hot
alcohol’ process by the Manchuria Soybean Industry
Company which operates a large extraction plant at Dairen.
The installation has a daily capacity of approximately 100
tons of beans which are processed in a battery of rotary
extractors. The solvent is 99.8 percent ethyl alcohol which is
dehydrated at the plant. The beans are selected, cleaned, and
if necessary, warmed slightly before ﬂaking. Since absolute
ethyl alcohol is a dehydrating agent and loses its solvent
power toward soybean oil in the presence of water, the ﬂaked
beans are dried prior to the extraction. They are then charged
into the extraction battery and leached with the hot alcohol
under pressure.
“Oil Separates: The resulting miscella is cooled and
pumped into a conical separating tank where oil containing
5 percent alcohol collects in the bottom. It is drawn off, and
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the solvent is removed in an evaporator. The recovered oil
is of semi-reﬁned quality, having a light yellow color and
salty taste, and can be used for edible purposes without
further reﬁning. The supernatant alcohol in the settling cone
is returned to the extraction system; or, when it becomes
too contaminated with water or nonoil extractables, it is
transferred to a still for recovery of the byproducts and
subsequent rectiﬁcation of the alcohol. The byproducts
include sugars, saponins, and phosphatides. The residual
meal contains 0.5 to 1 percent oil and requires no reﬁning
for use in a variety of foodstuffs. It reportedly commands a
price 25 percent higher than that of meal produced by other
methods. Furthermore, it is said to possess properties which
make it especially suited for the production of industrial
proteins.
“The principal advantage of the alcohol extraction
method is the ease of byproduct recovery. However, the
American market for the above-named byproducts is not
highly developed and there has therefore been little incentive
toward the introduction of the process into this country.
At present, the general use of any solvent which extracts
appreciable quantities of nonoil substances along with the
oil faces considerable restriction because of the relatively
limited markets for such byproducts. The cost of alcohol
relative to that of hydrocarbons, the relatively high latent
heat of evaporation of ethyl alcohol, and the high initial
cost of the equipment have been additional deterrents to the
development of the alcohol extraction process in the United
States.
“A large amount of experimental work has been done on
the use of ethanol-benzene and methanol-benzene mixtures
for soybean extraction in cases where phosphatides are to
be recovered. During the late 1920’s such mixtures were
employed for a while in the huge plant of Hansa-Muhle,
A.G., in Hamburg. At about the same time, a small extraction
plant in Monticello, Illinois, operated with benzene as a
solvent.
“Liquid-Liquid Extraction: Ethyl alcohol is only one
of a class of solvents which in certain temperature ranges
are only partly miscible with soybean oil. Others include
furfural, methyl alcohol, ethyl acetoacetate, acetic acid,
etc. The portion of soybean oil which dissolves in these
solvents has a slightly higher iodine number than has that
portion which remains undissolved. By contacting the oil and
solvent in countercurrent ﬂow, it is possible to fractionate
the soybean oil into two products, one having a high iodine
number and the other having a low iodine number. The
former is an excellent drying oil, far superior in this respect
to the original oil, and the latter fraction is a good edible oil.
“This new method of solvent extraction has been studied
extensively at the U.S. Regional Soybean Industrial Products
Laboratory and shows great promise as a means for diverting
a substantial part of our soybean oil out of the crowded
edible product ﬁelds of consumption into industrial channels.

It may, too, aid in averting a possibly serious shortage of
drying oils resulting from the temporary cessation of imports
of these materials from South America and the Orient.
“The process should not be confused with the solvent
extraction of oil from the beans. It is an extraction method
to which the oil may be subjected as one step in its reﬁning,
and the solvents suitable for carrying out the process are
generally somewhat different in their properties from the
solvents used to extract the oil from the beans. Although
liquid-liquid extraction of soybean oil is not yet being
carried out commercially, it is reasonable to expect industrial
developments along this line in the not too distant future.”
A table shows the properties of normal hexane, ethyl
alcohol, and trichloroethylene. For each is given the
chemical formula, boiling range (degrees F), and speciﬁc
gravity [relative density]. Address: Chemical Engineer, U.S.
Regional Soybean Industrial Products Lab.
2136. Porterﬁeld, W.M. 1941. The soybean. J. of the New
York Botanical Garden 42(500):181-89. Aug. No. 10 in a
series of articles on Chinese vegetable foods in New York.
[24 ref]
• Summary: Contents: Introduction. 4,900 years in
cultivation (it has been cultivated in China since the 29th
century B.C. [sic]). Legend and literature (in the Shi-king
or Book of Odes, written before the 3rd century B.C., the
soybean is called Shu. Kaempfer, writing in 1712, is said to
have been the ﬁrst European to have described the soybean
plant). The soybean market (In 1908, because of the RussoJapanese war, soy beans began to be shipped to England).
What the beans contain (their chemical / nutritional
composition. A table also gives the composition of four
food products of the soy bean: Bean cheese or tou-fou, soy
bean milk, bean oil or tao yu and soy sauce or tao jung).
Fertilizers, food and fabric (the bean cake is used as fertilizer
in China. Crude bean oil is used to make hard and soft soaps.
The protein is used to make plastics for automobiles and
spun protein ﬁbers).
“In monetary values the crops of soy beans and the byproducts derived therefrom in the United States represent an
annual total income of $45,000,000.”
2137. Wells, Linton. 1941. The farmer grows a car. Ford
Summer Hour. Sept. 7. 3 p. (Dearborn, Michigan: Ford
Motor Co.).
• Summary: This is the transcript of a radio broadcast
presented on 7 Sept. 1941 as part of the Ford Summer
Hour. The fabrication of every million Ford V-8s requires
“enormous quantities of soy beans.”
“Twenty years ago, Henry Ford predicted that the day
would come when we would see automobiles grown on a
farm. The skeptics smiled, but the industrialist was born and
raised on a farm within eyesight of the great Rouge Plant.”
“Then, a few weeks ago, the Ford Motor Company’s
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research and production engineers fulﬁlled Mr. Ford’s
20-year-old forecast. They created an automobile body made
of plastic material whose principal ingredients came from
American farms: wheat, ﬂax, cotton, hemp, and slashed
pine pulp. After being mixed with a synthetic chemical
binder, this cellulose ﬁber was molded into fourteen panels
and attached to a tubular steel frame. The result was a
streamlined automobile which weighs 1,000 pounds less than
a comparable standard steel-built Ford car...
“Rouge Plant engineers say this new plastic material is
superior to steel in every respect but tensile strength, which
difference is considered relatively unimportant.”
David L. Lewis (1976, p. 329) notes that during the
summers of 1939, 1940, and 1941, the Ford Motor Co.
presented the Ford Summer Hour, a program of light
music. Broadcast over CBS from 8 to 9 P.M. (Eastern
Standard Time), it featured currently popular songs and
selections from musical comedies and operettas. During
the intermission a “Rouge Reporter” discussed Fordrelated subjects, including the ﬁrm’s interest in soybean
research. “The Hour, one of the most popular of summertime
programs, reached an average audience of 9,000,000 people
per broadcast. Its average annual cost was $336,000.”
Address: Commentator, Ford Motor Co., Dearborn,
Michigan.
2138. Majors, K.R.; Hopper, T.H. 1941. A shaping lathe
for graphite electrodes used in spectrochemical analysis.
Industrial and Engineering Chemistry, Analytical Edition
13(9):647-48. Sept. 15. [2 ref]
• Summary: Two illustrations show the lathe. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
2139. Time. 1941. Jack & the soybean. 38:38-41. Sept. 15.
• Summary: The soybean is the most remarkable legume
since Jack & the beanstalk. Soybean experts predict a record
harvested crop of 110 million bushels; that’s up from only
1 million bushels in 1912 and 6.5 million bushels in 1923.
And despite the record crop, soybean prices have risen 75%
since this year’s low to $1.70 a bushel. The main reasons:
(1) demand for the oil in Lend-Lease’s program to send oils
and fats to Britain. (2) estimates of a low cotton crop and low
cottonseed oil production.
Soybeans are now the 5th biggest crop in America after
corn, wheat, cotton and tobacco.
Botanists and chemists say the soybean is the world’s
most all-around useful crop. Yet only 2% are used for the
much heralded industrial uses.
The soybean was known in China “as far back as 2838
B.C. when it was called China’s greatest legume in a materia
medica written by the Emperor Shen-Nung (‘The Heavenly
Farmer’).”
The soybean ﬁrst arrived in America in 1804, brought
by Dr. James Mease an amateur horticulturist. It took another

century before U.S. farmers took even a faint interest in
the newcomer. It took the Russo-Japanese War to attract
attention in Europe and the USA. That war left Japan with a
surplus of Manchurian beans to unload somewhere. In 1908
the banker-merchant company Mitsui shipped 2,000 tons to
England, where cottonseed and linseed oils were temporarily
scarce. Soybean oil proved to be a good substitute and
from then on both Britain and the USA imported increasing
quantities of soybeans and bean products.
Some 2,500 soybean varieties are now available in the
USA, some with Japanese names (Ito San, Hahto, Manchu)
and some with American names (Lexington, Tarheel Black,
Illini, Wilson, and Roosevelt).
Soybeans grow well anywhere corn and cotton grow–
in the U.S. corn and cotton belts. A legume, it harbors
specialized bacteria on its roots; they take nitrogen from the
air and ﬁx it in the soil, to leave the soil more fertile than
ever. The plant is called a green manure crop. A two-ton crop
of soybeans plowed under adds to the soil as much nitrogen
and organic matter as at least seven tons of manure. The
soybean still has no major enemies–except the rabbit.
Why has the soybean not caught as a major food among
Western people? Because it cannot be baked or boiled like
their other beans.
Soybeans make tender and tasty sprouts. In 1939 some
360,000 cans were packed in the U.S.; most were consumed
in Chinatowns.
Soybeans can be ground into a pale yellow ﬂour, which
is best mixed with wheat or other cereal ﬂours. It can also be
used to make a kind of milk or milk powder.
56% of beans harvested as beans are crushed to make
soybean oil and meal. Describes how the oil is used. The
soybeans has a bright future.
After passing through the U.S. “pressing mill,”
the soybean becomes (by weight) about 15.5% oil and
78% meal. Of the oil about three-fourths is reﬁned and
deodorized; of this, 57% goes into vegetable shortenings,
20% into margarine, and 9% into salad and cooking oils,
salad dressings, etc. One-fourth of the oil, unreﬁned, goes to
other uses such as paint and varnishes (the biggest “other”
user), soap, and linoleum.
Industrial uses of the protein include plastics, synthetic
wool-like ﬁbers now being developed for use in auto
upholstery by the Ford Motor Co., alternatives to casein in
coated papers, plywood, water paints, leather ﬁnishes, etc.
These “technological uses” of the soybean’s oil and
meal take up no more than 3% of recent crops.
Photos show: (1) An uprooted soybean plant. (2)
Many whole soybeans. (3) A ﬁeld of soybeans harvested
with a tractor: “Plenty of tonnage–and all of it good for
something.” A map shows where soybeans grow in the USA.
Superimposed is one graph that shows soybean production
(in million bushels) since 1920 and another than shows price
ﬂuctuations (in dollars per bushel) since 1920; prices were
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lowest in about 1931-1932.
Note: This is the earliest document seen (Nov. 2017) that
contains the term “technological uses” in connection with
soybeans.
2140. English, David C. 1941. George Washington Carver:
A great chemist and a great man. Herald (Edison Inst.,
Dearborn, Michigan) 8(17):19. Sept. 26.
• Summary: This very nice but brief biography of Dr. Carver
also discusses Booker T. Washington, Tuskegee Institute,
research on peanuts, etc. In May 1937 Dr. Carver attended a
chapel service in Greenﬁeld Village and spoke to the pupils
afterwards. Photos show: (1) Dr. Carver “with the ﬁnished
standard upholstery material made of 30 per cent soy-bean
ﬁber.” (2) Dr. Carver examining “some soy-bean ﬁber”–
taken during his visit to the Village Chemical Laboratory.
2141. Balzli, Jean. 1941. Le soja à travers le monde [The
soybean around the world (Continued–Document part III)].
Revue Internationale du Soja 1(5):187-93. Sept. [Fre]
• Summary: (Continued): Germany: It was a German
naturalist who introduced the soybean to Europeans.
Englebert Kaempfer (1651-1716), a native of Westphalia
(German: Westfalen), was in Japan from 1691 to 1692,
and in 1712 his book entitled Amoenitatum exoticarum
politico-physico-medicarum was published; it mentioned the
soybean. In particular two varieties; kuro mame, which had
black seeds, and daidzu sinku, a dwarf soybean with blackish
seeds. From that moment on, the soybean gained a foothold
in German literature; even novelists and poets became
attached to it.
In the 19th century, the soybean started to be cultivated
in Germany and Austria (in southern Tyrol and Istria [the
latter in today’s Slovenia]).
During the war of 1870, the captain of the saxon
artillery, Othon Wehrhan, discovered in the botanical garden
of Montigny-les-Metz (in Moselle [in the department of
Lorraine in northeastern France]) an unknown plant which
was identiﬁed as the soybean. He took some seeds which he
planted, in the spring of 1872, in his ﬁeld, near to Meissen
in Saxony [in central eastern Germany]. Although the
germinative power of the seeds was diminished, Wehrhan
obtained a satisfactory harvest. He continued his trials for
several years with success.
The great impulse was given by the agriculturalist
Friedrich Haberlandt (born 21 Feb. 1826 at Pressburg
[Bratislava, capital of today’s Slovakia], died 2 May 1878
at Vienna). Having seen soybeans, at the World Exposition
which, in 1873, took place at Vienna, Haberlandt became
interested in them. He acquired 20 varieties which originated
in the Far East [East Asia], Transcaucasia, and Tunisia. With
the assistance of intelligent and studious farmers (eventually
they numbered 148), he conducted trials for several years. In
1876 he obtained a chair at the Royal College of Agriculture

of Vienna, but he died suddenly and prematurely, two years
later.
The early varieties had given Haberlandt full
satisfaction; the results were unexpected. He reported all his
ﬁndings in his book The Soybean (Die Sojabohne...) (Vienna,
1878). The seeds harvested were heavier than the seeds
planted. In addition, their protein and fat content increased.
Haberlandt concluded: Farmers see their own interest in
adopting this miraculous among foreign plants entrusted to
their care. In addition to their own advantage and they will
increase the welfare of all people and the happiness of their
homeland. Prophetic words!
At that time, we were still far from being able to predict
the most unexpected gifts of the soybean: artiﬁcial wool,
synthetic rubber, artiﬁcial silk, plastic materials, alternatives
to metal, and explosives.
Later, another Austrian, Maurice Fürstenberg, who
resided at Frohnleiten (Upper Styria [today’s northwest
Austria]), was well versed in the cultivation and selection of
soybeans. He left us two great works, which I class among
the best treatises of soyism (sojaïsm): Die Einfuehrung
der Soja, eine Umwaelzung der Volksernaehrung (Berlin,
1916) and Die Soja: eine Kulturpﬂanze der Zukunft und
ihre Verwertungsmoeglichkeiten (Berlin, 1917). The ﬁrst of
these two works had a preface written by the son of Friedrich
Haberlandt, the scientist Gottlieb Haberlandt.
In 1908, the cotton harvest having been very bad and
the oil of the cotton seeds being defective, Great Britain
began, with the assistance of the Japanese ﬁrm Mitsui & Co.,
to import soybean seeds. Germany followed this example
starting in 1910. The defeat of Germany in 1918 [World
War I] gave her time to pause and reﬂect. The lack of lipids
and of proteins having greatly contributed to the defeat of
the Central Powers [Axis], Germany any, anxious to get up
and recover its greatness, began to study soy in a variety
of different ways. After Hitler came to power, this research
was intensiﬁed and deepened. Hitler surrounded himself
with specialists of every type. Starting in 1933, the soybean
was methodically cultivated in Germany. The Reich also
bought up a large proportion of the soybeans produced in
Manchukuo [Manchuria]. And it also began to cultivate
soybeans in Romania and in Bulgaria. The Völkischer
Beobachter (main edition) of 17 Dec. 1917 had revealed
how, why, and to what end the Reich had started to cultivate
soybeans in the Balkans. It was the well-known I.G. FarbenIndustrie, of Frankfurt-am-Main, which had incited the
Balkans to produce soybeans, and good soybeans, on behalf
of the Reich. It is said that poverty and famine make men
creative. That is true. But these were not the only things that
made the Reich to act.
Germany’s Hitlerite leaders started with an idea that
was above all creative, a great reﬂection in the vein of those
that lead to great discoveries and reformist inventions.
These fertile inspirations led the German leaders to see
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that acclimatizing soybeans in Europe would modify the
continent in a great way, and stimulate and improve our
industrial lives to a considerable degree.
An interesting detail: the scandalous collapse of the
Viennese bank Osterreichische Kreditanstalt played greatly
into I.G. Farben’s decision to invite the Romanians and
Bulgarians to produce soybean seeds. In this way, the ﬁrm
I.G. Farben, great creator of the touring bank, was able to
recover its money, not to mention generate concomitant and
consecutive proﬁt.
Currently, Germany has highly experienced plant
breeders who are worthy of our attention and emulation. As
soon as the Nazi Party came into power, the Reichsnährstand
(Agricultural Production Corporation) guaranteed a ﬁrm
price to producers, three to four times higher than global
soybean prices. At the same time, in France, Daladier,
Monnet, Louis-Dreyfus [French politicians] and all the rest
threw a wrench in the gears. In their hatred of soybeans, they
went as far as to denounce me as a “bad French person,”
subject to tight surveillance.
In many state establishments, the Reich directs
soybean breeding. Moreover, soybeans are studied by the
Wehrmacht’s agricultural schools. Agricultural unions are
also involved in this endeavor, and university botanical
institutes contribute as well to better understanding soybeans.
There are thus many individual groups that have achieved
very encouraging successes.
Professor Guillaume Riede, director of the Agricultural
Botanical Institute (Institut de Botanique agricole) at the
University of Bonn (Rhineland), is a fervent supporter of
soybean cultivation, and the inoculation of all legumes.
Mr. A. Dieckmann, from Heimburg (in Harz), is a
skilled soybean breeder.
Inoculation, the technique of applying the appropriate
bacterial cultures to legume seeds, was fully studied and
reﬁned in Germany. To all readers, I recommend multiple
readings of the remarkably well-illustrated short work edited
by the Radicin-Werk company, from Westerrade (Holstein),
titled Impf-Fibel: Worte und Bilder zur Stickstof-frage beim
Anbau kleeartiger Gewächse und Hülsenfrüchte. [Inoculum
Primer: Words and Pictures about the Nitrogen Question
When Growing Clover-like Plants and Legumes].
German housewives are very familiar with non-defatted
soybean ﬂour, this reinvigorating and analeptic product that
acts as a mixture of milk, eggs and sugar, and can be used
advantageously in many dishes. This ﬂour is sold not only in
pharmacies, but also at the grocer’s, because in Germany, it
is not considered a diet product for weaklings: it is seen as
a food. I know of two very high-quality brands of this ﬂour.
They are produced by Hensel-Werk, from Stuttgart-Cannstatt
and Magstadt (Württemberg), and by Neue EdelsojaGesellschaft, from Berlin.
The Wehrmacht was able to use many soy products
and derivatives. This is so well known that I will not even

discuss it here. But what will we–the French–do? We had soy
advocates, but they were ignored. The eternal tragedy of the
French innovator! In France, the most deserving of people
fought their entire lives without achieving victory. Often,
too often, as in the Arab legend of Antar, it is only through
death that victory is achieved. Let us not forget Léon Rouest
(1872-1938) who desperately fought for the French soybean
and whom the corrupt government let die in destitution!
Romania: Bessarabia [in today’s Moldova and Ukraine]
specializes in cultivating and exporting industrial plants, in
particular, the soybeans that it sold to Germany.
In 1937, this province alone was responsible for 78.3%
of all Romanian production.
Note: Translated by Elise Kruidenier, Seattle,
Washington. Address: Dr., France.
2142. Hopper, T.H. 1941. Regional lab winds up 5 years.
Soybean Digest. Sept. p. 7.
• Summary: Contents: Introduction. Protein extraction.
Saturation tests. Oil varietal, Plastics improved. 535 visitors.
“This year marks the ﬁfth anniversary of the
establishment of the U.S. Regional Soybean Industrial
Products Laboratory for research into the industrial
utilization of soybeans and soybean products. The objectives
of the original program were broad and there has been no
need of alteration of the plan. Progress on some phases of
the work has been described to this Association on previous
occasions, but has been presented in more detail in over 80
technical and general papers published in technical and trade
journals.
“The soybean is a complex organism and contains
all the constituent compounds and elements essential to
initiate growth of a soybean plant. In order that increased
industrial utilization of the soybean and soybean products
may be had and maintained economically in the highly
competitive industrial ﬁeld, it is essential that we learn
the fundamental chemical and physical properties of the
constituent compounds, particularly of those occurring in the
larger amounts. A few illustrations may serve to show the
importance of the more fundamental type of studies made by
this laboratory.”
“The iodine number of the oil in soybeans is about
equally inﬂuenced by variety and climatic factors of
environment. High temperatures during the oil formationperiod depress the iodine number and low temperatures raise
it. The exposure tests on paints made with different kinds of
oil have now covered a period of 4 years...
“Plastics Improved: Improved plastics of the phenolicresin type containing as much as one-third soybean meal
have been made in the laboratory. These have water
absorptions as low as 0.5 per cent and other desirable
properties. Soybean meal is now being used commercially in
combination with phenolic resins by several plastic molding
powder manufacturers. Improved impact strength and low
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water absorption are claimed for the articles made from these
molding compounds.
“Very deﬁnite progress is being made in the studies
on fractionation of soybean oil so as to obtain a portion
having superior drying and ﬁlm-producing properties. It is
hoped through this research and its industrial application
that shortages in imported drying oils (tung, linseed, perilla,
and oiticica) may be met by these superior fractions of
domestically-produced soybean oil.
“535 Visitors: The laboratory serves as a center where
the problems of soybean processing and of using soybean oil
and meal may be discussed. During the past two years the
laboratory has been visited by 535 persons, individually and
in groups. A large portion of these have been technical men
from the industry interested in discussing technical problems
relative to soybeans and soybean products with members of
the staff of the laboratory. Recently the technical visitors’
interest has been largely in connection with the production of
soybean protein for use in adhesives.
A large portrait photo shows Dr. T.H. Hopper. Address:
PhD, Director, U.S. Regional Soybean Industrial Products
Lab.
2143. Modern Plastics. 1941. Ford builds a plastic auto
body. 19(1):38-40, 78. Sept.
• Summary: “Our work was started on the plastic car last
December,” said Robert Boyer. The car with the welded
tubular frame and plastic body weighs about 2,000 pounds.
A steel unit of comparable size weighs approximately 3,000
pounds. Henry Ford said, “Plastic raw materials may cost a
little more, but we anticipate a considerable saving as a result
of fewer fabricating and ﬁnishing operations.”
Photos show: (1) The welded tubular car frame with
the engine and tires in place. (2) Ford and Boyer standing to
the left of the white car with a Dearborn license plate, and
production of the plastic panels from ﬁbers and resins.
2144. National Soybean Processors Association. 1941. Year
book, 1941-1942 (Association year). Chicago, Illinois. 53 p.
• Summary: Contents: Constitution and by-laws (as amended
Oct. 13, 1941; incl. committees, code of ethics). Ofﬁcers,
directors and committees for 1941-42. Membership of the
National Soybean Processors Association. Trading rules
governing the purchase and sale of soybean oil meal (First
adopted 18 Oct. 1933). Appendix to trading rules on soybean
oil meal. Trading rules on soybean oil. Appendix to trading
rules on soybean oil–Ofﬁcial testing methods.
Article IX, Committees, lists and describes each.
The section titled “Ofﬁcers, directors, and committees”
(p. 14-16) states: President: Edward J. Dies. V.P., Chairman
Executive Committee: E.K. Scheiter. Secretary: E.D.
Funk, Jr. Treasurer: W.G. Dickinson. Ass’t. Treasurer: F.G.
Duncanson. Executive Committee: E.K. Scheiter, Chairman–
J.B. DeHaven, E.D. Funk, Jr., W.H. Knapp, W.G. Dickinson,

Roy Hall -> D.J. Bunnell, C.T. Prideville, W.H. Eastman,
E.F. Johnson, W.E. Flumerfelt, Howard Kellogg, Jr.
Board of Directors: A.M. Andreas, W.E. Flumerfelt,
C.T. Prideville, J.H. Caldwell, E.D. Funk, Jr., E.K. Scheiter,
J.B. DeHaven, Roy Hall -> D.J. Bunnell, H.R. Schultz,
W.G. Dickinson, Howard Kellogg, Jr., I.D. Sinaiko, Roger
Drackett, W.H. Knapp, Ralph Wells, W.H. Eastman, J.H.
Mitchell.
Standing committees: For each committee, the names
of all members (with the chairman designated), with the
company and company address of each are given–Trafﬁc
and transportation. Research. Finished materials standards.
Soybean grades and contracts. Trading rules–oil. Trading
rules–meal. Soy ﬂour. Crop improvement. Soybean
nutritional research council. Trade development. Edible
soybean.
The following companies and organizations are
members of NSPA: Allied Mills, Inc., Board of Trade Bldg.,
Chicago, Illinois (J.B. DeHaven). Archer-Daniels- Midland
Co., Box 839, Minneapolis, Minnesota (W.H. Eastman).
Berea Milling Co. (The), Berea, Ohio (H.E. Carpenter).
Buckeye Cotton Oil Co. (The), Cincinnati, Ohio (W.H.
Knapp). Cairo Meal & Cake Co., Cairo, Illinois (A.T.
Madra). Central Soya Co., Inc., Fort Wayne, Indiana (Roy
Hall). Clinton Co., Clinton, Iowa (E.W. Meyers). Drackett
Co. (The), Cincinnati, Ohio (Roger Drackett). Durkee
Famous Foods, Chicago. Elevators & Mills, Inc., Windfall,
Indiana (J.H. Mitchell). Funk Bros. Seed Co., Bloomington,
Illinois (E.D. Funk, Jr.). Glidden Co. (The), Chicago, Illinois
(W.G. Dickinson). Honeymead Products Co., Cedar Rapids,
Iowa (A.M. Andreas). Illinois Soy Products Co., Springﬁeld,
Illinois (I.D. Sinaiko). Iowa Milling Co., Cedar Rapids, Iowa
(Jos. Sinaiko). Laucks (I.F.), Inc., Portsmouth, Virginia (H.F.
Armstrong). Old Fort Mills, Inc., Marion, Ohio (P. Turner ->
Hugo Melo). Plymouth Processing Mills, Fort Dodge, Iowa
(C.J. Simmons). Quincy Soybean Products Co., Quincy,
Illinois (Irving Rosen). Ralston Purina Co., St. Louis,
Missouri (J.H. Caldwell). Simonsen Brothers, Quimby, Iowa
(W.E. Simonsen). Southern Cotton Oil Co. (The), Goldsboro,
North Carolina (C.S. Ragan). Soya Processing Co., Wooster,
Ohio (H.H. Heeman). Soy Bean Processing Co., Waterloo,
Iowa (W.E. Flumerfelt). Spencer Kellogg & Sons, Buffalo,
New York (Howard Kellogg, Jr.). Staley (A.E.) Mfg. Co.,
Decatur, Illinois (E.K. Scheiter). Standard Soy Bean Mills,
Centerville, Iowa (H.R. Schultz). Swift & Co., Chicago,
Illinois (C.T. Prindeville). Terminal Oil Mill Co., Oklahoma
City, Oklahoma (S.T. Davenport -> O.K. Winterringer).
Wells (Ralph) & Co., Monmouth, Illinois (Ralph Wells).
Organizations represented on committees: American
Soybean Association, Hudson, Iowa (George Strayer, D.G.
Wing). Illinois College of Agriculture, Urbana, Illinois
(Dr. W.L. Burlison, J.W. Lloyd). U.S. Regional Soybean
Laboratory, Urbana, Illinois (Dr. H.T. Hopper, Donald H.
Wheeler).
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Insert: New members added since publication of the
Trading Rules Book–Bell (Wilbur) Mill, Fayette, Iowa
(Wilbur Bell). Central Iowa Bean Mill, Gladbrook, Iowa
(Paul K. Klinefelter). Dannen Grain and Milling Co., St.
Joseph, Missouri (Dwight L. Dannen). Decatur Soy Products
Co., Decatur, Illinois (Joseph Giovanna). Galesburg Soy
Products Co., Galesburg, Illinois (Max Albert). Hoosier
Soybean Mills, Marion, Indiana (J.H. Caldwell, Jr.). Mankato
Soybean Products, Inc., Mankato, Minnesota (Frank J.
Berman). Marr (Pete) Soybean Mills, Fremont, Nebraska
(Pete Marr). Toledo Soybean Products, Toledo, Ohio (J.H.
Brown).
Note 1. This is the earliest document seen (July 2005)
that mentions Honeymead in Iowa.
Note 2. This is the earliest document seen (Sept. 2005)
that mentions Quincy Soybean Products Co. (Quincy,
Illinois) or Irving Rosen. Address: 3818 Board of Trade
Building, Chicago, Illinois.
2145. Noble, Nelson P. 1941. Soy meal comes into its own.
Soybean Digest. Sept. p. 6. [1 ref]
• Summary: In 1940, for the ﬁrst time in 5 years, soybean
oil meal is less expensive than cottonseed meal–by $3.14 per
ton. Of the 1939-40 soybean crop, 95% of all soybean meal
was fed to livestock, most of it as an ingredient in mixed
feed, while only 5% was used for industrial purposes, such as
the manufacture of glue and plastics.
In 1941-42, the estimated supply of major protein
concentrates (in tons) was as follows: Soybean 1,810,000.
Cottonseed 1,750,000. Linseed 590,000. Copra 180,000.
Peanut 116,000.
A photo shows Nelson Noble. Address: Manager, Swift
& Co., Champaign, Illinois.
2146. Ramseyer, D.R. 1941. Ford develops soybean
upholstery ﬁber. Soybean Digest. Sept. p. 12, 18.
• Summary: The project that has advanced most rapidly
during the last year at the Ford Motor Co. “is the
development of synthetic ﬁbers from soybeans. These
wool-like ﬁbers are made from the protein fraction of the
soybeans.” The ﬁve steps in the production process are
discussed. The solution of protein, extracted from the oil-free
meal, is clariﬁed by continuous self-cleaning centrifuges.
The clariﬁed protein solution is then precipitated with
an acid, washed, ﬁltered, and dried. This dried protein
is dissolved to produce a very viscose, stringy solution.
After aging, it is pumped through a ﬁlter and then through
“spinnerettes into a coagulating bath where the stringy
solution is coagulated into threads. The coagulated threads
are the wound on a reel; at present we are using spinnerettes
with 500 holes.
“During this winding process the ﬁbers are run over
Godet wheels. The second wheel turns faster than the
ﬁrst, thereby causing a stretching of the ﬁbers. This is an

important operation, as the stretching orients the molecules
and produces a strong pliable ﬁber.” The stretched ﬁber is
then treated with formaldehyde to set it; it is cut into ﬁxed
lengths and dried under closely controlled conditions. Finally
the ﬁber is spun into yarn, then put through a picker and
blender, then through a carding machine, then through a
warping machine to give it its primary twisting and to blend
in other ﬁbers such as wool, rayon, and silk. The warped
ﬁber goes to the ﬁnal spinning frame and a loom makes it
into ﬁnished upholstery cloth.
“Successful blends using 40 per cent soy and 60 per
cent cotton have been made. We have tested suiting material
using 30 per cent soy ﬁber. Tests on upholstery containing
30 per cent soy ﬁber are very promising. At present we are
installing equipment to produce 1,000 pounds per day and
process it into ﬁnished cloth. Felt manufacturers are very
much interested in this development. A 50 per cent blend of
soybean ﬁber has proven to be equal to the felt now available
for hats.”
Note 1. Felt is a process, not a ﬁber. Felt was
traditionally made of wool and fur often mixed with natural
or synthetic ﬁbers through the action of heat, moisture,
chemicals, and pressure.
Note 2. This is the earliest document seen (Nov. 2017)
that mentions the word “felt” in connection with Ford’s
work with soybean ﬁber. Felt would soon become the ﬁrst
commercial outlet for this ﬁber. Address: Ford Motor Co.
2147. Williams, Simon; Tonn, W.H. 1941. Qualitative
methods of identifying soybean ﬁbers in mixtures of casein
ﬁber, wool, or other textile ﬁber. Rayon Textile Monthly
22:523-24. Sept. [8 ref]
• Summary: The author ﬁrst obtained soybean ﬁber from (1)
the Engineering laboratories of the Ford Motor Company,
Dearborn, Michigan, (2) The Glidden Company, Cleveland,
Ohio, (3) United States Soybean Laboratory, Urbana, Illinois,
through the courtesy of the A.E. Staley Manufacturing
Company, Decatur, Illinois. He then developed a number
of color tests for distinguishing these soybean ﬁbers from
Aralac (pigmented or non-pigmented), Lanital, wool, silk,
and nylon. These were: Alpha-napthol hypobromite test for
arginine, ninhydrine test for beta-alanine, Adamkiewicz test
for tryptophane, vanillin test for tryptophane, Morse test
for hydroxy-proline, solubility in 18% sodium hydroxide (1
hour hot), and sulphur test for cystine. Address: 1. Research
Technologist; 2. Research Asst. Both: Bureau of Industrial
Chemistry, Univ. of Texas, Austin, Texas.
2148. J. of the American Medical Association. 1941. Casein
and soy bean protein. 117(17):1448. Oct. 25. [2 ref]
• Summary: This ¼-page editorial was written for physicians
after World War II had started in Europe but less than a
month before the Japanese attack on Pearl Harbor, which
caused the U.S. to enter the war. It notes that Americans
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are drinking more milk, increasing amounts of dried and
processed milk are being sent to Britain, and casein from
milk is needed by industry for making plastics and other
such non-food products. The growing shortage of casein has
hastened the commercial production of soy protein, which
is one of the most promising substitutes for casein. To meet
current casein shortages will require 10,000 tons of soy bean
protein a year. Chemists in the USDA Soy Bean Research
Laboratory have developed methods for preparing highgrade protein from soy beans in commercial quantities, and
plans are being made to increase the production, as a casein
substitute. Thus, soy beans can help in the war effort by
stretching milk supplies.
2149. Balzli, Jean. 1941. La culture et l’utilisation du soja
[The cultivation and utilization of the soybean]. Nice,
France: Chambre de Agriculture des Alpes Maritimes. 10 p.
[Fre]
• Summary: Contents: Introduction. What is the soybean?
Preparation of the soil. Applying fertilizer and manure.
Nitrogination (including via root nodules). Seeds. Quantity
of seeds. Varieties of seeds to choose from. Evolution. Care
of the crop. Irrigation and watering. Transplanting. Diseases
and enemies of the soybean. Spoilers of the soybean (rabbits,
hares, and roe-deer are very fond of young soybean shoots /
sprouts. Rats, ﬁeld mice, voles and hamsters devour the pods
with their seeds. Pigeons and crows steal the seeds. To stop
or reduce the exploits of these thieves, you can use a hand
rattle, a loud shout, or any means of terrorizing them using
traps, snares, or poisons).
Harvest (the seeds and the straw), threshing and the
storage of the seeds, mixed cultures and rotations, soybeans
in France’s colonies. Advantages of soybean culture. Green
soybeans and soybean hay. Soybean straw. Using soybeans
to feed animals. The use of soymilk by farmers (to raise
lambs, piglets, chicks, fatten hogs, etc.). How farmers can
make soymilk. Soybean cakes (les tourteaux de soja). Use of
soybeans and soybean cakes as fertilizer.
Soybeans as human food (soy oil, soy ﬂour, soy coffee,
soy chocolate, Worcestershire sauce, soymilk, tofu, and soy
sprouts). Industrial uses of soy (soy protein, soy oil).
Note: A similar but shorter document was published
in Revue Internationale du Soja, March 1941, p. 41-45.
Address: Doctor.
2150. Science News Letter. 1941. Soy beans to help U.S.
make milk go around. 40:310. Nov. 15. [1 ref]
• Summary: A summary of an editorial in the Journal of the
American Medical Association, cited as being from the issue
of 1 Nov. 1941, but actually from the issue of 25 Oct. 1941,
p. 1448.
2151. Hartford Courant (Connecticut). 1941. Soybean oil
used in new highway paint. Nov. 23. p. C8.

• Summary: “Soybean oil treated by a new process just
developed by the Regional Soybean Laboratory in Illinois,
promises to meet the need for trafﬁc paint on streets and
highways and to compete in this respect with imported
tung oil if Asiatic conditions interfere with imports. Certain
chemical treatments have been developed which are said to
give paint made with soybean oil the quick-drying qualities
needed in trafﬁc paints.” Address: USDA.
2152. Maltas, K.J. 1941. Everything set for biggest year in
soybean history: and then the rains came. Staley Journal
(Decatur, Illinois). Nov. p. 5-8.
• Summary: Note: This article was published about 1 month
before the United States entered World War II.
“Early in October, the United States Department of
Agriculture estimated that the 1941 soybean harvest would
total nearly 112,000,000 bushels. The crop was ready for
harvest, the quality was excellent, and the prices being paid
for soybeans wreathed the growers’ faces in smiles. It was a
beautiful picture of bountiful Mother Nature at her best–and
then the rains came.”
“20 Mule Team Job: The difﬁcult task of mining borax
in an earlier day with 20-mule teams ﬁnds its modern
counterpart in the 1941 soybean harvest. During October,
more than 10 inches of rain fell in the soybean belt of
Illinois. At Decatur, which is rightfully called the Soybean
Capital of the world, more rain fell in October than in any
October since 1881.
“Growers tried desperately to harvest soybeans on the
few clear days during the month, but on October 31, less
than 13% of the Illinois bean crop had been harvested. While
there have been no reports of as many as 20-mule teams
being used, there have been many reports of tandem tractors,
and combination tractor and mule teams trying to drag
harvesting machinery through the rain soaked soybean ﬁelds
of Illinois.
“Damage: Just how much damage has been done to the
soybean crop is hard to predict because of late it has been
impossible to harvest enough beans to judge accurately.
Experts disagree with guesses from 1% to 10% damage in
quality, and 5% to 15% less in yield. Some cases of soybeans
sprouting and molding in the pod have been reported. If and
when dry windy weather comes to put the ﬁelds in good
harvesting condition, it is likely that some bean pods will
split open and drop the beans on the ground. These will be
lost as far as commercial purposes are concerned
“Brighter Side: Someone once said ‘Things never get
so bad, they couldn’t get worse.’ With all the harvesting
difﬁculties and possible damage in quality and loss in yield,
there is a brighter side to the picture. Soybean prices are
almost double what they were a year ago–currently about
$1.60 per bushel Chicago. It seems safe to predict, that even
in the face of many difﬁculties, the United States will this
year harvest the largest crop of soybeans in history. The
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largest crop produced prior to 1941 was 91,250,000 bushels
in 1939.
“If one should turn back ten years, he would ﬁnd this
news item in the October 22, 1931, issue of the Decatur
Herald: ‘Grain farmer’s soybeans unwanted at markets,
stand out as the most heavily taxed personal property in the
county. With present market for beans at 22c a bushel, the
grain is on the tax books at a valuation of 20¢ a bushel.’ Yes–
things could be worse.
“Market Advice: It has been a hazardous year for those
who try to predict the trends of soybean and other grain
prices. Due to the many factors which now inﬂuence prices,
these economists have had to be generous with their use of
the words if, perhaps, probably and possibly.
“There is a story–a classic among grain men
everywhere–about the advice a crop expert gave a client,
early one season, back in the horse and buggy days. It went
something like this (one version at least): “If we get plenty of
rain, and if we get ideal weather, and if the crop is big, and if
it is of good quality, and if the supply exceeds the demand,
the market will probably go down. On the other hand, I
hasten to say–if we don’t get rain, and if the weather stays
hot, and if the crop is small, and if the quality is poor, and if
the demand exceeds the supply, the market will probably go
up. Act immediately!”
“Predicting market trends in those days was very simple,
compared to the present. Current day ‘ifs’ would also have to
include legislation, war, exports, imports, trade agreements,
price controls, parity prices, crop loans, and many more.
“Pleasant People: With all the difﬁculties encountered
this year as a result of the rains, everyone concerned has
shown a real spirit of cooperation.
“Grain and feed dealers in general have an enviable
reputation for being ‘nice people to trade with’. Almost all of
them will class as ‘stout fellows’. Their word is their bond;
they are tolerant when the going is rough; they are the last to
take advantage of an unfortunate circumstance; but they are
the ﬁrst to call for a showdown on a misdeal.
“This year country elevator men had soybeans
purchased from growers for early October delivery. The
growers couldn’t deliver because of the rains. Processing
plants were offering premiums to the country elevator
for early shipment. In many cases it meant the country
elevator man had to sacriﬁce extra proﬁts–but there was no
‘demanding of a pound of ﬂesh’.
“In like manner, the commercial feed manufacturer
and the feed retailer have shown a real spirit of tolerance
and cooperation. Soybean oil meal shipments to them in
many cases have been delayed. Many of them had to curtail
operations, and as a result lost sales and proﬁts. There has
been no ‘squawking’ because they realized that everyone
concerned was doing his level best to meet his obligations. If
you’re looking for unity, you’ll ﬁnd it in the feed and grain
trade.

“Important States: Again this year, as in the past,
Illinois is by far the most important producer of commercial
soybeans. The Illinois soybean belt, extending for a radius of
roughly 125 miles in all directions from Decatur, produces
about 50% of the United States commercial crop. The
important soybean states and the Government’s estimate
(Oct. 10) of the crop each will produce in 1941 is as follows:
“Illinois 54,112,000 bu.
“Iowa 17,974,000 bu.
“Indiana 15,436,000 bu.
“Ohio 12,480,000 bu.
“North Carolina 2,280,000 bu.
“Missouri 1,824,000 bu.
“Other States 7,512,000 bu.
“Total U.S. 111,618,000 bu
“Previous Crops: The 1941 crop of 111,618,000 bushels
will be harvested from approximately 6,000,000 acres.
Secretary of Agriculture Wickard has asked soybean growers
to plant for harvest 7,000,000 acres in 1942. With an average
yield of 18½ bu. per acre this would mean a crop of about
130,000,000 bu.
“Some idea of the amazing increase in soybean
production can be gained by comparing this ﬁgure with the
crops produced in previous years.”
In 1924 some 5.19 million bushels of soybeans were
produced in the USA, increasing to 91.25 million bu. in
1939.
“Soybean Oil Meal: The two primary products obtained
from processing soybeans are soybean oil meal and soybean
oil. The use of soybeans in the manufacture of plastics has
received considerable publicity, and many believe that a
big percentage of the soybean crop is so utilized. The facts
are that only a fraction of 1% of the annual production is so
used.
“While some soybean oil meal is used in the
manufacture of glues, plastics, fertilizer, etc., about 95% of it
is used for livestock feed. Soybean oil meal is used today for
feeding to all classes of livestock and poultry, including wild
game, ﬁsh, and even bees. Its use is widespread in every state
in the Union and most provinces of Canada.
“It has been claimed by some people that soybean oil
meal for livestock feeding is merely replacing other protein
concentrates. That is not a fact. Soybean oil meal is ﬁlling
a greatly expanding market for protein concentrates. The
production ﬁgures on soybean oil meal, linseed oil meal, and
cottonseed meal prove this point.
“During the past 20 years, the annual United States
production of cottonseed meal has averaged about two
million tons. Linseed oil meal production has averaged ½
million tons. Since 1922, the annual production of soybean
oil meal has shown a phenomenal increase as follows:
“1922-23 3,800 tons
“1925-26 8,500 tons
“1929-30 40,000 tons
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“1934-35 225,000 tons
“1939-40 1,349,000 tons
“1941-42 1,900,000 tons* Estimated.”
“The facts are–we are using as much linseed oil meal
and cottonseed meal as we ever did, and in addition are
consuming a tremendous tonnage of soybean oil meal.
“There are several reasons for this amazing growth.
Chieﬂy they are:
“1. Better livestock feeding practices–thus more protein
required.
“2. Forcing animals into production, and to market, at
lower ages. Young animals require more protein than mature
animals, thus greater use for the same number of animals.
“3. Diversiﬁcation of agriculture.
“4. Real merit of soybean oil meal as a supplement”
(Continued). Address: Asst. Feed Sales Manager.
2153. Maltas, K.J. 1941. Everything set for biggest year
in soybean history: and then the rains came (Continued–
Document part II). Staley Journal (Decatur, Illinois). Nov. p.
5-8.
• Summary: (Continued): “Soybean Oil: Soybean oil is fast
attaining its proper place in the edible ﬁeld. More than 82½
per cent of all soybean oil produced in the United States is
now being used in human food products. Shortening takes
52 per cent, margarine uses 21 per cent, and other edible
products such as salad oils consume nearly 10 per cent.
“In the industrial ﬁeld, paint uses 7¼ per cent, soap 4¼
per cent, linoleum and oil cloth 1.8 per cent, and core oils,
printing inks, etc., 4.0 per cent.
“Soy Flour: For the ﬁrst time, Soy Flour is beginning
to receive proper recognition in the human diet. It is
unbelievable that a product with so much merit could be so
long overlooked by the public. The present impetus is being
given Soy Flour by no one less than our own Government
ofﬁcials who see in it a source of amazing food values at
comparatively low cost. Germany, Italy, Great Britain, and
perhaps other European nations, are already using substantial
amounts of soy ﬂour. Field rations for the United States
Army now include soy ﬂour. The United States Government
has indicated that it will purchase 75,000 tons of soy ﬂour
during the coming twelve months.
“Future: With the many increased uses being developed
for various soybean products, it is the belief of many, that
within the course of the next few years we will have need for
an annual crop of 200,000,000 bushels of soybeans.
“Soybeans and their products will, of course, have
to stand on their own feet, and the economy of their use
in comparison to competing products will determine the
future course of this great crop.” Address: Asst. Feed Sales
Manager.
2154. Matagrin, Am. 1941. Soya et carburants [Soybeans
and motor-fuels]. Revue Internationale du Soja 1(6):224-33.

Nov.; 1(7):267-77. Dec. [20 ref. Fre]
• Summary: This 2-part article is published in two
consecutive issues. Contents: Introduction. 1. The problem
of replacements for motor fuels: Plant-based substitutes or
synthetic motor fuels: Natural and organic substitutes for
petroleum motor fuels: animal or vegetable oils; alcohols;
gas from wood (soy diesel works well as diesel fuel),
synthetic liquid motor fuels from natural or artiﬁcial gas,
from coal or from organic oils.
2. The potential of soya for furnishing heat energy: Soy
oil for can be used to power motors, soy oil as the starting
point for the synthesis of a motor fuel, the whole soybean for
the synthesis of a liquid motor fuel, soybean straw and green
pods as sources of motor fuel. Conclusion. Address: France.
2155. Re: Experimental work with plastics, soybean protein
ﬁber, vegetable milk, etc. 1941. Dearborn, Michigan. 2
p. Dec. 4. Unpublished typescript. Courtesy of Henry
Ford Museum & Greenﬁeld Village Archives (Dearborn,
Michigan). Acc. 285, Henry Ford Ofﬁce (Correspondence),
Box 2453.
• Summary: “Plastics: Plastics for use in structural
applications has occupied much of our attention in the
laboratory during the last few years.” Formulas for these
plastics are generally based on the use of cellulose ﬁbers held
together and waterproofed with phenolic resin. Mass product
methods have been developed; forming the slurry with a
“vacuum mold has shown the most promise. A complete
automobile body was made by this method this summer.
“Soybean protein ﬁber: Our work with the soybean led
us a few years ago into the development of a synthetic ﬁber
from the soybean protein. This development has now reached
the point where the ﬁber is suitable for many commercial
uses such as the manufacture of felt for mens [sic, men’s]
hats and for the blending with wool and mohair [goat’s hair]
for the manufacture of automobile upholstery.” The steps
for making this ﬁber are described brieﬂy. “The resulting
ﬁbers have will like characteristics and at the present time
have about 80% the strength of upholstery grade wool. This
procedure has been used on other vegetable proteins such
as peanuts and wheat. The peanut protein has given very
promising results to date.”
“Vegetable milk: Recently a project to develop a
vegetable milk to replace cows milk was undertaken. Tests
conducted with the Henry Ford Hospital show that rats can
live and reproduce for ﬁve generations on nothing but a
soybean milk. The problem today is to produce a milk that
will taste equally as good as cows milk.”
“Miscellaneous protein uses: Our work with the soybean
protein in the ﬁber job has led us into other possible uses
for the vegetable protein such as a base for water paint, a
paper sizing material to substitute for milk casein and as a
material for making transparent ﬁlms. Because of the defense
program milk casein is becoming very scarce and expensive
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and it is imperative that some substitute be found. To date
the soybean protein is showing increasing promise of being
an excellent substitute. Likewise if the protein is spread in
a ﬁlm under certain conditions a transparent ﬁlm similar to
cellophane can be produced. We are at present experimenting
with a small laboratory machine for preparing transparent
ﬁlms from soybean and other vegetable proteins.”
Also discusses: Recovery of iron from low grade ores,
new sources of magnesium, possible industrial uses of wheat,
preservation of fruits and ﬂowers, artiﬁcial parts for the
human body [prosthesis].
Ford R. Bryan (Jan. 1993) is quite certain that R.H.
McCarroll was the author of this document; he “was
instructed to keep Carver apprised of Ford research
programs. McCarroll was ‘Chief Chemist’ of the Ford Motor
Co., and spokesman for Ford research in general.” Address:
Dearborn, Michigan.
2156. New York Times. 1941. Soy-bean helmets. Dec. 7.
Section 2. p. 7, col. 3.
• Summary: “The Soybean Products Laboratory of the
Department of Agriculture and the cotton specialists of
the Southern Regional Research Laboratory have jointly
developed a plastic helmet out of heavy cotton cloth and
soybeans. Object: To protect the heads of miners and workers
on construction jobs from falling material. The new helmets
are lighter than the old metal kind hitherto used. In fact, they
are strong enough to deﬂect blows up to 40 pounds, which is
about all that the human neck can stand.”
2157. Peoria Star (Illinois). 1941. A valued asset. Dec. 10. p.
8. Editorial.
• Summary: This article appeared shortly after the Japanese
attacked Pearl Harbor on 7 Dec. 1941. “Wisely, guards have
been put around the federal research laboratory on North
University street in Peoria. It is one of the city’s and the
nation’s most valuable assets.
“Undoubtedly the trained scientiﬁc minds will now
divert their attention to things of armament and war, but
just before the cowardly attack of Japan a new plastic was
announced by the staff there. The laboratory thus reveals
itself as an institution which will, when we shall have won,
aid in the creation of the better world to follow.”
2158. Detroit News. 1941. Ford to spin bean ﬁber: New
material to cost less than wool. Dec. 21. Section 1. p. 13, col.
8.
• Summary: “A soybean ﬁber, which can be manufactured
for ‘considerably less than half the cost of sheep’s wool,’
is ready for production,” the Ford Motor Co. announced
Saturday. Ford has operated a pilot mill for several months
at its Highland Park plant; the company is now moving the
entire operation to Dearborn where it will occupy part of
a new building opposite the Ford airport. Production will

be limited to about 1,000 lb/day for the time being. It is
expected to replace about 25% of the sheep’s wool in auto
upholstery, for which its natural crimp and high resiliency
make it especially suitable.
The new material represents several years of research
in Henry Ford’s effort to forge a partnership between
agriculture and industry.
Ford ofﬁcials said that, as far as they know, this ﬁber is
the ﬁrst produced from the protein of a plant. Similar ﬁbers
have been made from proteins of animal origin.
To make the ﬁber, soy protein, extracted from oil-free
meal, “is forced through a 500-hole spinneret.”
2159. Detroit Times. 1941. Soybean suit delights Ford. Dec.
21. *
• Summary: Henry Ford made a public appearance in his
new “soybean suit” with which “he is as delighted as a boy
in his ﬁrst pair of long pants.”
2160. New York Times. 1941. Ford ready to make a ﬁber
of soybeans: New mill at Dearborn will be devoted to
converting crop. Dec. 25. p. 6, col. 4.
• Summary: “The Ford Motor Company announced today
that it was ready to begin limited production of synthetic
ﬁber developed from soybeans. The ﬁber is similar to sheep’s
wool... For several months the company has been operating
at its Highland Park plant a ‘pilot’ mill capable of spinning
upward of 1,000 pounds of the ﬁber a day.” The entire
operation “is being moved to Dearborn, where it will occupy
part of a new building opposite the Ford airport. For the
present the ﬁber production rate will be about 1,000 pounds a
day, according to company ofﬁcials.
“The synthetic ﬁber is said to be best used when blended
with sheep’s wool. The ﬁber, which Ford ofﬁcials said
could be produced for considerably less than half the cost of
sheep’s wool, probably will be used at ﬁrst in upholstery, and
eventually in many other ways.”
2161. Ledger-Dispatch (Norfolk, Virginia). 1941. Ford
produces soybean ﬁber–New products can be used in
upholstery. Dec. 27. *
2162. Detroit News. 1941. Use soybean for adhesive: Experts
ﬁnd protein can replace casein. Dec. 28.
• Summary: Washington, DC–Because of defense needs for
adhesives, USDA is exploring the possibility of increasing
commercial production of soybean protein using a process
developed by USDA chemists. The goal is to produce
enough soybean protein to make up for the growing shortage
of casein, a milk protein and an adhesive necessary in
defense industries and housing.
Chemists began working on the problem of extracting
the protein from soybeans in a commercially viable way
more than 4 years ago in the Soybean Research Laboratory at
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Urbana, Illinois.
2163. Brother, George H.; Smith, Allan K.; Circle, Sidney
J. comps. 1941. Supplement to: Soybean protein–resume
and bibliography, ACE-62. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 56. 11
p. Undated. https://ia800408.us.archive.org/25/items/
supplementtosoyb62brot/supplementtosoyb62brot.pdf [122
ref]
• Summary: The ﬁrst reference in this bibliography is No.
593 and the last is No. 714. The most recent date seen in any
reference is May 1941, so this document must have been
completed on or after that date.
The references are divided into groups, with those in
each group arranged alphabetically by author. The groups
are: Agronomic and general (Nos. 593-620). Treatment and
processing of whole soybeans (621-623). Soybean protein
extraction and characteristics (624-640). Hydrolytic products
of soybean protein (641-645). Enzymes of the soybean (p.
646-648). Industrial applications: Adhesives (649-664).
Plastics (665-678). Sizing (679-688). Miscellaneous: Textile
ﬁber (689-705). Film (706). Paint (707-709). Dispersing
agent (710-711). Stabilizing agent (712). Bleaching agent
(713). Blood clotting agent (No. 714).
Clearly this bibliography is a supplement to ACE-62,
and ACE probably stands for USDA’s Bureau of Agricultural
Chemistry and Engineering. However we have no idea
of how or where we would ﬁnd ACE-62. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
2164. Genevois, L. 1941. Recherches sur la culture et la
selection du soya faites à Bordeaux en 1941 [Research on the
cultivation and selection of soybeans conducted at Bordeaux
in 1941]. Bordeaux, France. 8 p. Unpublished typescript.
Undated. 30 cm. [Fre]
• Summary: Contents: Goal of the research. Horticultural
soybean varieties: Harvest and use as green vegetable
soybeans or dry soybeans. Industrial uses: Soy ﬂour. Forage
uses: Black and late varieties (Biloxi).
Bordeaux is a commercial seaport and the capital
of Gironde department in southwest France. Research
conducted in 1941 is a continuation of that from 1940 at
the request of the National Center for Scientiﬁc Research.
The research of 1940 showed that the soybean thrives in the
sandy and humus-rich soils of Gironde, and gives very high
yields of both seeds and forage. Address: Prof. of biological
chemistry and plant physiology [Bordeaux, France].
2165. Matagrin, A. 1941. Soja et carburants [Soybeans and
motor-fuels]. Revue Internationale des Produits Coloniaux
et du Material Colonial 16(185):170-89. Dec. [20 footnotes.
Fre]
• Summary: Contents: Introduction. 1. The alternative fuels
problem: plant substitutes or synthetic fuels. 1.1. Natural and

organic substitutes for petroleum fuels: vegetable or animal
oils; alcohols; gas from wood. 1.2. Liquid synthetic fuels,
from natural or artiﬁcial gases, of coals, or of organic oils.
2. The soybean as a supplier thermal energy. 2.1
Soybean oil as a motor fuel. 2.2. Soybean oil as a starting
point for fuel synthesis. 2.3 Whole soybeans for liquid fuel
synthesis. 2.4. Soybean straw and empty pods as sources of
fuel.
Page 170: Since the topic of soybeans (soja) has ﬁnally
raised some interest in the “average Frenchman” with regard
to its chemical rather than mechanical uses, more than one
writer for the general public (which does not always mean
an “eleventh-hour worker,” but may only imply limited skill)
was able to slip a quick allusion into their homage of the
soybean to how it could help combat fuel shortages. They
were absolutely right, because these shortages, which have
already become nationwide in several European countries,
are highly likely to become worldwide if the wartime
consumption of gasoline, some of which is diluted with
natural or synthetic substances, continues to grow and is
sustained over time: whether it takes twenty-ﬁve years or
just over a half-century to deplete American and Asian oil
reserves (geologists tend to disagree), it is now certain that
their use is increasing, considering the pace of extraction
inﬂicted upon these reserves in order to supply countless
land-, sea- and air-based motor vehicles, all working to
destroy one another, along with ﬁres, shipwrecks, and
voluntary destruction. As we will show, the drawback to all
mineral-based syntheses is that they slow the depletion of
other natural resources that take not just years, but rather
thousands of years to regenerate: perhaps cosmologically
improbable conditions. Using plant-based materials
(matières végétales), particularly those that produce a new
harvest every year, is surely a sound plan in such a highly
“motorized” world, where fuel has become almost as
important as supplies of more human foods.
But no doubt, while cleverly sparking people’s curiosity
by juxtaposing the idea of soybeans and the fuel problem,
this curiosity was not entirely satisﬁed, if I am to judge by
questions I have been asked by engineers or correspondents
from other professions, who were all relative soybean
specialists but could only partially grasp how and to what
extent the plant or its bean (fève) could help provide an
alternative to the highly prized gasoline. This is my reason
for covering the topic here, ﬁrst summarizing what there
is to know about the production and relative advantages of
alternative fuels in general, and then detailing what soybeans
could offer in this ﬁeld. Not long ago, those in France would
have hesitated to focus on plant-based resources, when,
with powerful companies investing hundreds of millions in
setting up oil reﬁneries and synthetic fuel plants, the journals
controlled by these companies dismissed, with the disdain
of a city resident for a rural dweller, the studies on this
systematic utilization of plant-based products and waste by
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the industrial chemistry the Americans have dubbed “Farm
Chemurgy” (Footnote 1: Cf. S. Jamin, “`Farm Chemurgy’
in the United States.” Revue Chimie Industrielle [Industrial
Chemistry Journal], Nov. and Dec. 1938, January 1939.):
but, today, when automobile transport relies so heavily on
wood gasiﬁers, when the most important lesson from the
defeat [probably last year’s defeat by the Nazis] emerges,
highlighting the signiﬁcance of the agricultural effort in the
lives of a people, it seems appropriate to present, without
pretension or excessive details, the technical aspects of this
calorie supply; for my part, I would prefer to see soybeans
supplying food above all.
Page 181: Possibilities of soybeans in thermal energy
supply
The above section examined organic fatty substances,
and soybean oil (huile des fèves de soja) should also be
considered as an alternative to gasoline fuel, or as a starting
point for creating the synthesis: it therefore makes sense
to begin the review of these possibilities with this part of
the Asian bean, soybean oil. (2.1) Soybean oil as a fuel for
engines
Outside of primitive countries, which lack commodities
for commercial exchanges and have an abundance of
organic fatty substances, we now forget to what extent
these substances can be used for heating and lighting. It
may seem anachronistic and pointless to consider using
soybean oil directly as a supplier of heat / calories: those
who have had the privilege of studying the subject in the
Far East (President Li Yu-Ying, Artemy A. Horvath, Dr.
Douglas Gray, etc.) teach us that, in Manchurian villages,
the local economy gets many uses out of this oil–uses that
our grandfathers also got from national oils exploited for
technical purposes rather than food supply: canola, rapeseed,
hemp and even poppy seed. Like the citizens of distant
Asia, our ancestors made do with entirely empirical notions
on these combustible liquids. Until 1900 or thereabouts,
technologists readily avoided specifying the respective
characteristics for each of the oils used for lighting or
heating, citing the pretext that they were often sold as mixes,
and sometimes even diluted with American cottonseed oil.
Today, the concern for exact, detailed information is driven
by more intense competition between a greater number
of combustible materials. And to judge by the useful role
soybean oil can play in diesel engines, for instance–the only
machines to sufﬁciently replace gasoline or gas motors–there
is some speciﬁc numerical data to be aware of regarding the
composition and properties of this fatty substance. We will
therefore recall that, depending on varieties and climates,
the composition of soybean oil varies within the following
limits: linolenic acid 2%-3%; linoleic acid (or isomers),
48%-56%; oleic acid, 28%-32%; palmitic acid, 6-7%;
stearic acid 4-5%; arachidonic acid, 0.5%-0.8%; lignoceric
acid, 0.1%-0.2%; on average, saturated fatty acids make up
12% of the acidic content of these glycerides, and this oil

generally contains only 0.5% free fatty acids or less. It also
contains 1.5% to 3% phosphatides (lecithin-cephalin) and
0.5%-2% unsaponiﬁable matter (in the raw product). Along
side the physical or chemical properties of soybean oil that
are secondary here (color, 70Y, 12R-30R on the Lovibond
colorimeter, 133 mm cell; viscosity, 0.50-0.60 poises at
25ºC; iodine number 128-129.5; saponiﬁcation value, 189192; foots and impurities 1-1.5%; moisture 0.15%-0.20%),
the following are more signiﬁcant for our purposes: a relative
density at 15ºC of 0.920-0.928; ﬂash point, 300ºC-320ºC;
ﬁre point, 350ºC-355ºC; break point, 0.1-1%; caloriﬁc value,
approximately 9,500 cal./kg (Footnote 13: These ﬁgures are
provided by Artemy A. Horvath, The Soybean Industry, New
York: Chemical Publishing Co. 1938, pp. 79-80).
In total, although soybean oil contains no erucic acid,
C22H4202, which provides signiﬁcant fuel in canola oil, and
only a small amount of arachidic acid, C20H4002, which
does the same for peanut oil, soybean oil at least beneﬁts
from a homogenous group of 18-atom carbon chains (stearic,
oleic, linoleic, linolenic acid; palmitic acid contains C16).
In relation to these two other oils, which both have more
unsaponiﬁable matter and much greater free acidity, soybean
oil is still a comparable liquid fuel, except considering the
drawback that it is more oxidizable than peanut oil, and at
least as much as canola. In diesel or similar engines, its high
density (which has been exaggerated in the past up to 0.950–
on average, its density hardly exceeds 0.920) is very close to
that of canola, peanut and olive oil (0.915-0.921), and is in
no way prohibitive: fuel oil often reaches 0.900. Of course,
mineral oil beneﬁts from a ﬁre point between 150ºC and
180ºC (even nearly 90ºC for the light components), but oil
engines are ﬂexible enough to adapt to fuels with a variety
of characteristics. Finally, because energy comes in a variety
of forms, it is quite likely that the dielectric properties
of an oil have a directly positive effect on the complex
disintegration process on which an oil’s thermal capacity
depends: and yet, Dall’Acqua has shown that soybean oil
is uniquely equipped in this way, because it discharges an
Elster and Geitel electroscope in less than one second, while
the other vegetable oils only do so within 15 seconds or more
(Footnote 14: According to George S. Jamieson, Vegetable
fats and oils, New York, 1932).
Whatever the case, when considering soybean oil and
peanut oil, which have the same thermal capacity (canola oil
has a thermal capacity of 9,490 cal./kg, but olive oil is hardly
above 9,325, which is still much higher than tar or shale
oil, which are between 8,900 and 9,250 cal./kg), we would
certainly like to be able to compare results from systematic
tests conducted under a variety of conditions, examining
soybean oils with diverse origins and properties. But the
United States has too great a need for edible oils, and the
large supply of gasoline disincentivizes the use of soybean
oil as fuel. In Manchuria, however, the railroad company
has long been interested in the use and cultivation of this
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oilseed that ﬁlls thousands of its freight cars every year.
After having used this oil for lighting during the previous
world war, and then tested it (as blown oil) for lubrication,
they began studying its performance in diesel engines. Using
this vegetable oil could foster economic independence in the
State created by Japan [then-occupied Manchuria]. Japan on
its own only extracts 300,000 tons of petroleum annually,
while consuming up to 3 million tons. It does not appear
that detailed reports have been published for these tests, but
there is no question that soybean oil is, like canola or peanut
oil, technically usable in engines designed for such fuels. It
is also likely that the economic conditions that will affect
the Far East if the European conﬂict spreads will lead to a
broad “soy-diesel” experiment, because it is more practical
to utilize this resource than to conquer the rich oil reserves in
the Dutch East Indies (Continued).
2166. Matagrin, A. 1941. Soja et carburants [Soybeans
and motor-fuels (Continued–Document part II)]. Revue
Internationale des Produits Coloniaux et du Material
Colonial 16(185):170-89. Dec. [20 footnotes. Fre]
• Summary: Page 183: (2) Soybean oil as a starting point
for synthesizing fuel. This aspect is more interesting to
Americans: either they worry about competition for their
national or Mexican wells, or they want to get a head start
in this ﬁeld ahead of foreign nations in synthesizing liquid
hydrocarbon from organic fatty substances. Since they
have two rather abundant oils–cottonseed and soybean–that
are suitable for this project, soybean oil was a natural test
subject. As I have noted elsewhere (Footnote 15: See A.
Matagrin, Le Soja et les Industries du soja [Soybeans and the
soybean industries], Paris [Gauthier-Villars], 1939, pp. 293294), tests were conducted from 1930 to 1935 at Iowa State
College by students of Professors Sweeney and Arnold, who,
according to unpublished theses from the experimenters,
provide the following information:
“L. Reid conducted cracking at 350ºC, in earthen
containers and using charcoal as a catalyst, and obtained
a pale yellow product with an unpleasant odor; in a metal
material, the salts taint the color; in distillation, the product
produces fractions with a relative density at 15ºC of from
0.7428 to 0.8635, viscosities from 69 to 187 Saybolt
seconds, saponiﬁcation values from 1.6 to 123, ﬂash and ﬁre
points respectively (starting from -20ºC interior temperature)
of 103ºC and 124ºC; the residual coke contains 71% carbon.
“A similar test from H. Smith produced fractions at the
following levels: relative density, 0.760-0.874, viscosity, 37185 Saybolt seconds, saponiﬁcation value, 1-112; ﬂash and
ﬁre points 101ºC-110ºC.
“D. Alstrand heated the soybean oil in a reﬂux condenser
for an hour and a half using animal charcoal, and insufﬂating
bubbles of hydrogen; he obtained an average quality
lubricating oil with the following properties: ﬂash point
195ºC; ﬁre point 123ºC; pour point of 140ºC; relative density

0.9315; saponiﬁcation value, 23.5; Maumené number,
47.” (Footnote 16: In addition to Professors Sweeney and
Arnold’s brochure, Processing the Soybean, Ames [Iowa
State College Bulletin n. 103, 53 p.], second edition, 1935,
which does not discuss the improvement of fuel through
hydrogenation [a topic that should not be confused with the
immediate hydrogenation of vegetable oil to increase the
proportion of saturated fatty acids and, as a result, hardening
into a suet substitute], it is worth consulting various general
Japanese or American studies on soybean oil properties,
which are indicated with helpful notes in the books
cited above in footnotes 13 and 15. Finally, for a recent
publication on using soybeans in heating, see S.B. Detwiler,
Jr. and K.S. Markley [from the U.S. Regional Soybean
Industrial Products Laboratory in Urbana, Illinois], “Smoke,
ﬂash and ﬁre points of soybean oil and other vegetable oils,”
Oil and Soap. 1940, volume XVII, pp. 39-40.)
As is clear from the saponiﬁcation values, and
particularly the density of the ﬁrst two oils, the natural
organic compound was only partially changed into liquid
hydrocarbon as the research presents it; however, no more
could be expected from the temperature applied, and in
summary, the results were rather remarkable, considering the
very minimal and basic methods used in these experiments.
The American laboratories perhaps cared more about
using moderate cracking, with or without hydrogenation,
because they had to innovate in relation to both the general
Mailhe method as well as another previous method focused
speciﬁcally on soybean oil: the latter should therefore be
presented ﬁrst, especially because it involves experiments
from a Japanese chemist in the ofﬁcial Dairen (formerly
Dalny) laboratories in Manchuria. More than any other
country, Japan and the Manchukuo may soon be able to
synthesize gasoline using a locally abundant oil. M. Sato (in
Western characters, his name is often written “Satoh”) who
drew some inspiration from a researcher with a very similar
name, S. Satow from Tohoku Imperial University in 192021, developed a process for synthesizing liquid hydrocarbons
through the dry distillation of saponiﬁed soybean oil (huile
de soja saponiﬁée), which therefore involved two stages.
The ﬁrst stage, producing a soybean calcium soap (savon de
soja au calcium), consists in heating the soybean oil (or the
isolated fatty acids from this oil) while stirring continuously,
with the appropriate amount of milk of lime. Then, the
excessive free lime is removed by repeatedly rinsing the
soap with pure water, and then the product is dried. One
kilogram of fatty acids produces between 1.044 and 1.066
grams of calcium soap. Then, the soap is distilled using a
form of cracking in gas-heated retorts, and the heat already
begins to break down the fatty acids through a chemical
mechanism conveyed schematically in this equation (where
R symbolizes the groups characteristic of the organic fatty
compound):
(RCOO)2Ca = R2CO + CaCO3
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Note: In this equation, (RCOO)2Ca represents a metallic
salt of a carboxylic acid, or calcium soap. When heated, is
then transformed into R2CO (a keytone, or hydrocarbon),
and CaCO3 (calcium carbonate).
But the reaction in the retort varies based on the
temperature applied: between 150ºC and 200ºC there is
little change, but above 250ºC-270ºC, the material gradually
yellows, expands and lets off gas. Finally, around 300ºC330ºC, the disintegration accelerates and the processed
product becomes very viscous. Throughout this operation,
the vapors must be condensed by passing through a coolant,
and the gases that resist this condensation are collected in
a gas holder. On average, this produces 700 liters of liquid
hydrocarbons, 83 cubic meters of fuel gases and 85 kg of
glycerin. Around 300ºC, the condensate is oleaginous yet
ﬂuid, and pale yellow in color. When collected after passing
through the coolant, it becomes increasingly abundant,
while the production of non-condensable gases generally
remains constant. If the material is heated to around 500ºC,
it blackens and the liquid distillate undergoes total cracking
when it touches the scorching hot sides of the retort:
when heated for approximately three hours, the distillate
apparently disappears totally, leaving a blackish residue
similar to pitch. At the appropriate temperature, the crude
distillation oil has a relative density of 0.8246 (similar to that
of light fuel oil or Pennsylvania petroleum fractions distilling
around 300ºC-350ºC and used as gas oil or lubricating oil).
It has an aggressive odor, no doubt due to the presence of
unsaturated hydrocarbons, and it recalls the very distinctive
odor of gasoline that has undergone cracking. The clear
greenish yellow color, with the ﬂuorescence of ordinary
kerosene, tends to turn yellowish brown in sun exposure. In
distillation, as S. Satow’s reports already showed in 1921,
in addition to a signiﬁcant fraction–approximately 20%–of
gasoline produced before the 150ºC heating, this crude oil
produces a lot–up to 60%–of lamp or kerosene-type oil,
which distills around 300ºC-330ºC, and no more than 10%
of heavy fuel oil petroleum, and 6% residue (pitch, etc.).
The medium grade fraction, which can be used for lighting,
diesel engines or even for reﬁning into light oil as has been
noted for syntheses in general, browns when stored over a
long period, but this drawback can be prevented by treatment
with 5% concentrated sulfuric acid. The light fraction, which
can be improved by hydrogenation as necessary, has been
shown perfectly usable in spark-ignition engines (Footnote
17: Cf. M. Sato, “ A study on the thermal decomposition of
alkaline earth soap of fatty oil,” Reports Central Laboratory,
Dairen [Manchuria], 1930. Also see: S. Satow, Recherches
sur l’extraction de l’huile et des protéides du soja [Research
on the extraction of soybean oil and proteins], Technology
Reports Tokohu Imperial University, vol. II, 1921, n. 2.)
Generally speaking, it is true artiﬁcial petroleum derived
from soybean oil; this result is not surprising in the least,
because according to Engler’s very plausible hypothesis,

natural petroleum originates from the decomposition that
takes place between 350ºC and 430ºC, at a pressure of 10
atmospheres of fatty acids released by a saponiﬁcation
of marine animal fats. The initial carbide formed is
normal tetratriacontane, CH3(CH2)32CH3: however, if
dry distillation is performed on sodium stearate, which
also produces complex saturated hydrocarbons similar to
naphthenic products, this same tetratriacontane is produced
ﬁrst, and then it divides into lower carbides. The Japanese
chemists have therefore apparently used soybeans to
replicate nature’s cosmic operation, which works with a
greater variety of starting elements (Continued).
2167. Matagrin, A. 1941. Soja et carburants [Soybeans
and motor-fuels (Continued–Document part III)]. Revue
Internationale des Produits Coloniaux et du Material
Colonial 16(185):170-89. Dec. [20 footnotes. Fre]
• Summary: The Mailhe method avoids saponifying the
vegetable oil ahead of time, but instead uses metal catalyzers
and very high temperatures, consuming much more than
what it conserves in lime. However, the method still deserves
consideration in its application to soybean oils. Overall,
the method synthesizes liquid hydrocarbons through the
catalytic hydrogenation of organic oil, and as we already
mentioned, it also generates a gas mixture by-product that
is directly combustible, or can be used for a complementary
synthesis. Professor Mailhe found that organic oils, when
subjected to 600ºC and normal pressure, in the presence
of mixed catalyzers such as magnesium oxide, kaolinite or
aluminum oxide charged with copper or nickel, undergo a
type of cracking that releases water, acrolein (CH2=CHCHO,
a tear-inducing liquid carbide), hydrocarbons with a low
boiling point, and a gas mixture with a high caloriﬁc value.
Professor Mailhe applied this process to linseed oil (huile de
lin), which when processed around 550-600ºC and catalyzed
by pellets containing equal parts copper and magnesium
oxide (MgO), produces gasoline and fractions that distill
between 40ºC and 230ºC on one hand, and a gas consisting
of CO2 6%, CO 9%, CnH2n 54%, H+CnH2n+2 31% on
the other. After neutralization, the raw acid liquid products
produce an oil, which, when hydrogenated in the presence
of nickel at 180ºC, leaves a mixture of formenic, aromatic
and cyclohexanic saturated hydrocarbons (the mixture found
in petroleum from California or Romania), and the aromatic
carbides are eliminated if the nickel is particularly active (in
this case, the product is more similar to Galicia petroleum).
Tests on isolated glycerides–myristic acid, palmitic acid,
oleic acid–showed that in the raw material used, the fatty
acids are the compounds necessary for the synthesis, not
the glycerin, so much so that starting either with the whole
oil, or with the acids released by saponiﬁcation, produces a
petroleum rich in light fractions and gases with a caloriﬁc
value of 13,000 calories per cubic meter, almost equal to
that of acetylene (14,460 calories per cubic meter) and
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much greater than that of methane (10,038 calories per
cubic meter): this high thermal capacity is likely due to
the carbides from the ethylenic series (type C2H4) which,
as we just saw, constitute more than half of the relevant
gas, and are also found in high quantities in the liquid and
gaseous products in the same treatment applied to beeswax
or chlorophyllous extracts. According to Professor Mailhe’s
expected results for another oil seed, the peanut, one ton
of oil can produce 300 to 340 kg of gasoline and 300-330
cubic meters of gas with a caloriﬁc power of 12,000-13,000
calories per cubic meter (Footnote 18: See the works cited
in note 12, and: Baud, Paul, Chimie Industrielle [Industrial
Chemistry], 2nd edition, Paris [Masson], 1927, p. 200).
“Soybean oil, which falls almost exactly between
linseed and peanut oil, examined in the tests whose results
are presented here, has an advantage over the ﬁrst in that it is
less oxidizable, and over the second because it contains more
carbon-rich fatty acids (type C18), and the decomposition
of these acids will increase the thermal capacity of the
products. [Note: A line is missing here] liquids and gases, the
composition and quality of these products, the saponiﬁcation
method, and on the other hand, the Mailhe method, to
determine which method works best for the speciﬁc case of
soybean oil.
(3). Whole soybeans for synthesizing liquid fuels
Generally speaking, people tend to object to any
method that synthesizes fuels from vegetable oil, since
the cost of extracting the oil, along with growing the oil
seeds, and hydrogenating or saponifying the oil, followed
by cracking, makes the overall costs prohibitive. This is
no doubt why, not long ago, a chemist in Japan decided to
look for a way to produce a combustible mixture of liquid
hydrocarbons starting from whole soybeans. This bean is
very abundant in his country, if not because of mainland
Japanese harvests, which do not supply nearly enough for the
nation’s consumption, at least from the crops from annexed
Korea and allied Manchukuo. At ﬁrst glance, the attempt
may seem overconﬁdent or foolish, because only the oil
and lecithin portions (average total: 21% of the whole bean)
appear suitable for easy transformation into hydrocarbons, no
matter the processing method used. The concern was that the
savings from not extracting oil in mills would not make up
for what is lost by a large margin in the cost and difﬁculty of
separating the very distinct products and purifying the liquid
fuel.
However, S. Shibata’s experiments in 1938-39 produced
very noteworthy and informative results, since they would
certainly also apply to peanuts or other oil seeds in addition
to soybeans. This chemist noted that when soybeans were
crushed and mixed with starch, acid clay and volcanic ash
(of which there is no shortage in the country of Mount
Fuji), and then digested with enzymes at 30ºC for 200 days,
they produced a grayish black slurry that, when distilled at
temperatures up to 500ºC, produced 20.9% raw liquid fuel

compared to the original weight of the soybeans. This is a
rather low yield: without complementary hydrogenation,
this fuel only has a very limited proportion of light oil
for gasoline. But other tests proved that when boiled,
soybeans produce 70% fuel oil, when the synthesis process
includes distillation with colloidal clay (fuller’s earth). To
determine why the yields were different, Shibata conducted
isolated distillation tests on soybeans, egg albumen, starch,
etc., with or without added kaolin, and he concluded the
following with certainty: starch, a polysaccharide that can
be rather easily converted into sugar and alcohol through
successive hydrolysis, does not produce any fuel oil in
distillation; on its own, egg albumen does not produce any,
but when mixed with acid clay it produces 18%; with and
without the addition of the catalytic clay, soybeans produce
41.6% and 34.8% liquid hydrocarbon, respectively, and
in preparation, the soybeans only need to be boiled and
pulped. These Japanese tests therefore demonstrate that,
unlike carbohydrates, proteins–colloid substances made up
of long polypeptide chains of amino acids, and different
from hydrocarbons and carbohydrates due to their amino and
carboxyl groups–produce a type of petroleum nearly oneﬁfth of their weight, but this transformation only takes place
in the presence of acid clay. As with any catalytic reaction,
this is not chemical: the absorbent nature of the clay causes
the transformation, not its reactivity. And because the protein
is also a colloid with absorbent properties, it is possible
that the fuller’s earth and kaolin serve only to neutralize the
physicochemical action, inhibiting the groups that interfere
with the distillation product, since this catalyst may provide
a favorable environment for more chemical decomposition.
Shibata accounted for the low production of liquid
hydrocarbon in the long-digested soybeans by explaining that
protein was lost as the beans decomposed in the ammonia
solution during those almost seven months of anaerobic
fermentation. This is possible: the carbon released would
have been lost in gas form, thus leading to a lower proportion
of liquid hydrocarbon (Footnote 19: Cf. S. Shibata, Huile
combustible de type mazout par distillation du soja digéré
ou bouilli [Fuel oil through distillation of digested or boiled
soybeans], The Journal of the Society of Chemical Industry,
Japan, 1939, pp. 79-82 B and 82-85 B). This is certainly
promising, because any synthesis of a liquid or gaseous
product very similar to petroleum would help resolve the
problem of light fuels, and this application of albuminoids
would only need to be considered for seeds containing a
poisonous chemical, or somewhat spoiled animal materials
that can still be used in this way: the reasons behind this
opinion, easy to guess, are summed up in the conclusion.
Page 189: Conclusion
“Using several approaches and methods, all of which
are now relatively well known, it is therefore possible to use
soybeans to produce alternative fuel, or even true engine
gasoline, and with perfectly acceptable yields, particularly
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in periods of shortage or if gasoline is being depleted too
quickly. However, at the risk of disappointing those who
would like to make soybeans a panacea for the nation’s or
world’s economic ills, and attracting the hostility that is
always provoked by beliefs founded solely on the quest for
truth, I must say that I am in favor ﬁrst and foremost of the
nutritional applications of soybeans, one of the healthiest and
most affordable protein foods. After extracting the oil and
using the oil cake (tourteau) in ﬂour, milk, etc., using the
whole seed as per the ideological preference (If I may say
so), I admit that the industrial transformations of the bean
or hay (la paille) into glues, plastics or artiﬁcial textiles, if
only to dismiss the absurd idea of using animal milk in these
industries, would be the most reasonable way to deal with
any overproduction of soybeans. This is no more the real
solution to the fuel problem as wasting coal for synthesis:
even in France, hydropower remains a largely untapped
resource, and many millions of potential kilowatt hours
could be generated by installing tidal power stations along
our coasts (Cotentin Peninsula, for example), where the tidal
ranges are 15 to 16 meters. Germany, where tidal ranges are
ﬁve times lower, is planning to add stations! As a ﬁrst step,
while we wait for the perfect battery, we should provide
electricity to all regular, rail or road transportation: in France,
soybeans have enough problems to partially resolve, and
enough other shortages to alleviate than the fuel shortage.
Note: Translated by Elise Kruidenier, Seattle,
Washington.
2168. Mattiello, Joseph J. 1941-1946. Protective and
decorative coatings: Paints, varnishes, lacquers, and inks. 5
vols. New York, NY: J. Wiley & Sons; London: Chapman &
Hall. Illust. (color plates). 24 cm. *
• Summary: Vol. IV is titled: “Special studies: wetting,
grinding, color, consistency, hiding, adhesion, permeability
and ﬁlm structure, livering, microscopy, vacuum technology,
emulsions, and ultraviolet absorption of drying oils.”
Compares water-thinned paints with resin-oil emulsion
paints. The main difference between emulsion and water
paints lies in the fact that emulsion paints form continuous
hydrophobic (water repelling) ﬁlms upon drying.
2169. American Dyestuff Reporter. 1941. Formation of ﬁbers
or industrial use of soya bean protein? 30(6):138-41. [Eng]*
• Summary: Also in Soc. Chem. Indus. Jour., 59B, p. 150
(1940).
2170. Brother, G.H.; Suttle, W.C.; McKinney, L.L. 1941. A
simple ﬂexure-testing machine for plastics. American Society
for Testing Materials, Bulletin 109:13-16. *
2171. Photographs of Henry Ford and Robert Boyer standing
near the white “plastic” car. 1941.
• Summary: See next two pages. Ford and Boyer standing

(at right of photo) behind the left front fender of the white
“plastic” car, whose license plate reads “Dearborn, Mich.
8-13 1941” (Negative number: P189-16351).
Another photo (taken the same day) of Ford and Boyer
standing by the white plastic car. This time they are standing
(at left of photo) behind the car’s right front fender (Negative
number: 189.16352).
Source: From the collections of Henry Ford Museum &
Greenﬁeld Village. Reprinted with permission.
2172. Baruch, Bernard Mannes. 1941. American industry in
the war: A report of the War Industries Board. Washington,
DC: Government Printing Ofﬁce. xii + 498 p. See p. 200.
Index 24 cm. Reprinted in 1941 with additional information
by Prentice-Hall.
• Summary: This book is about World War I (1914-1918).
Contents. Foreword. Introduction. Book one: American
industry in the war. Preface to book one. 1. The War
Industries Board. 2. Commodity sections. Appendices. Book
two: Taking the proﬁt out of war.
In the “Commodity sections,” the sub-section titled
“Paints and pigments” states (p. 200): “We also use imported
china-wood oil and soya-bean oil, the bean being imported
from Manchuria. Linseed oil, however, is by far the most
important.” Address: Chairman, War Industries Board.
2173. Blanchard, Marcel. 1941. Le soja en France: Ses
possibilités culturales. Ses débouchés industriels. Son
intérêt économique [The soybean in France: Its cultural
possibilities. Its industrial outlets. Its economic interest].
Paris: Societe d’Editions Geographique, Maritimes et
Coloniales, 17 rue Jacob, 6eme. ii + 200 p. Illust. 22 cm.
[158 ref. Fre]
• Summary: Contents: Introduction. Part 1: Cultivation of
soya. 1. The soybean. 2. Soybean cultivation worldwide.
3. The varieties of soybeans. 4. The requirements of the
soybean crop. 5. Sowing soybeans. 6. The soybean during its
vegetative stage. 7. Harvesting soybeans. 8. Mixed cropping
and intercropping of soybeans. 9. The enemies and diseases
of the soybean.
10. History of soybean cultivation in France
(introduction in 1739 at Jardin des Plantes under direction of
Buffon, 1850–National Society for Acclimatization, around
1880 MM Vilmorin-Andrieux, M. Pailleux, M.P. OlivierLecq, Messrs. Lechartier, Denaiffe, Dr. Le Goff, Boulanger
& Dausse, Brioux, Semichon, Carle de Carbonnières,
Rouest, de Guerpel).
11. The vegetative cycle of the soybean in France. 12.
The soybean at the various French agricultural research
centers (les Centres de Recherches agronomiques français)
including Centre de Versailles, Station de Dijon, de Colmar,
de Clermont-Ferrand, d’Antibes. 13. The possibilities of soya
in France in terms of its cultivation.
Part 2: The nutritional value of the soybean. 1. The
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nutritional value of the soybean.
Part 3: Utilization of soya. 1. Soybeans in the farm
economy. 3. The soybean in human nutrition and in industry.
Part 4: The soybean from an economic viewpoint. 1.
Commerce and trade in soybeans and soybean products
up to Sept. 1939. 2. The present economic possibilities
of the soybean in France. Conclusion. Bibliography. 16
illustrations. 8 maps.
The introduction begins: “In a letter written on 15
Jan. 1935, on board the Chenonceaux which was sailing
toward Shanghai, Li Lu-Ying [sic, Li Yu-ying], president
of the National Academy of Peiping (l’Académie Nationale
de Péping) offered to furnish us with the translation of
important documents in the Chinese, Japanese, and Russian
languages concerning all aspects of soya. Let him ﬁnd here
the expression of our gratitude, because he introduced us to
a plant, in which there is more interest abroad than in the
country of its origin.”
The publisher was formerly named Maison Challamel,
founded in 1839.

Illustrations show: (1) The branch of a soybean plant,
with the ﬂowers and young pods, enlarged 3x. (2) The ﬂower
of a soybean plant as it is about to open, enlarged 5x. (3)
A soybean branch with mature pods and leaves, enlarged
2x. (4) Two views of a soybean seed with parts labeled.
C = chalza (chalze). H = hilum (hile). M = micropyle
(micropyle). R = radicle (radicule). A-H = hypocotyl
axis (germ) (axe hypocotylé). G = raphe, bud, leaf-bud
(gemmule). Enlarged 3x. Note: The raphe is a small grove
extending to the chalza, where the integuments were attached
to the ovule proper.
(5) Microscopic view of a transverse section of the
seedcoat: C.P. = palisade layer of cells (cellules en palisade).
C.S. = hourglass cells (cellules en sablier). P.E. = spongy
parenchyma (parenchyme externe). C.A. = aleurone
layer (cellules à aleurone). P.I. = remains of parenchyma
cells of endosperm or internal parenchyma (parenchyme
interne). Enlarged 247x. (6) Cells of the epidermis facing
the microscope. Enlarged 460x. (7) Microscopic view of
a transverse section of a cotyledon, two views, showing
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starch grains (grain d’amidon), oil droplets (oléolaste), and
aleurone grains (grain d’aleurone; high in protein). (7a) Six
large maps of soy in Asia and in Oceania, in North America
and in South America, in Europe and in Africa in 1939 (p.
12-36). (8) Nodules containing nitrogen-ﬁxing bacteria on
the roots of a soybean plant (p. 66). (9) Planting soybeans;
a man walks behind a planter pulled by two horses (p. 84).
(10) Cultivating soybeans; a man sits on a cultivator pulled
by two horses (p. 89). (11) A ﬁeld of long, straight, weedfree rows of soybeans in the United States. (12) Drying of
soybean hay in shocks. (13) Harvesting soybeans; a man
sits on a harvester pulled by two horses. (14) Threshing
soybeans using a machine (p. 99). (15) Intercropping of soya
and maize. (16) The soybean variety Lisbonne growing at
the Central Station for Seed Trials (Station Central d’Essais
d Semences) (p. 122). (17) Map of France with isotherm
lines of July and a line showing the northern limit of maize
cultivation (p. 134).
Tables: (1) Asiatic varieties: Chinese and Manchurian
varieties (6 varieties), varieties from the British Indies (7),

from the Dutch Indies (11), Japanese varieties (17).
(2). American varieties: Canadian varieties (7), U.S.
varieties (40 varieties) (for each is given: Days to maturity,
ﬂower color, seed color, color of the oil, oil content, protein
content, weight of 1,000 seeds in grams, seed yield (in kg/
ha), yield of hay containing 15% moisture (in kg/ha)). (3)
European varieties: German (7), Austrian (3), English (4),
Italian (1), Polish (7), Czech (9), Soviet Russian (9).
Mineral needs of the soybean. Yield of two soybean
varieties, with and without inoculation. Yield of three
soybean varieties with and without inoculation. Germination
percentages of 8 French soybean varieties at the Station
Centrale d-Essais de Semences in 1938-39 (ranges from 91%
to 100%). Variation in the composition of soybean hay at
4 stages of maturity. Weight of seeds vs. straw for 10 U.S.
soybean varieties (the straw weighs 1.5 to 2.7 times as much
as the seeds). Average yield of soybeans in four countries in
1933 (in kg/ha): Manchuria 1,200. Japan 1,000. Korea 650.
China 950. Length of the vegetative cycle at four stations
with 10 varieties in France (ranges from 98 to 157 days).
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Length of the vegetative cycle at four more stations with 16
varieties in France (ranges from 95 to 172 days). 18 varieties
that completely matured their seeds at 2 stations in 1921
and in 1922. Oil and protein content of 7 French soybean
varieties at Station de Clermont-Ferrand. The seed yield of
10 soybean varieties at the same station. The seed yield of 6
soybean varieties at Station d’Antibes. Six tables (p. 138-42)
on the nutritional value of soybeans. Six tables (p. 148-61)
on the utilization of soybeans in the farm economy and for
feeding animals 2 tables (p. 162-42) on the soybean in the
human diet and in industry. 5 tables (p. 175-42) in trade in
soybeans and its by-products. 7 tables (p. 181-86) on the
present economic possibilities of the soybean in France.
Chinese and Manchurian varieties soybean varieties (p.
48): Chu Yen Tou Erh, Kung-Chu-ling pai Mei, Pai Hoa Tso
Tse, Su Li Huang, Ta Li Huang, Tieh Chia, Tou Tse.
Soybean varieties from the British Indies (des
Indes britanniques) (p. 48): Behrum, Hto-nao, Htonang, Mirjanhat, Pekyat-pyin, Pe-Ngypi [pè-ngapi], and
Santonauk. Note: According Thompstone & Sawyer (1914),
some of the above names are the names of the yellow
soybean in different parts of Burma.
Soybean varieties from the Dutch Indies (des Indes
néerlandaises) (p. 48): Djepoen, Idjo, Ireng, Krawe, Mentik,
Poetik, No. 16 sélectionné, No. 17 sélectionné, No. 27
sélectionné, No. 28 sélectionné, No. 29 sélectionné.
One variety from Indochina (p. 48) is Langson.
Soybean varieties from Japan (p. 50): Akasaya,
Banseihikarikuro [Bansei hikari kuro], Chinseihikarikuro
[Chinsei hikari kuro], Gindaizu [Gin daizu], Ishikarishiro
[Ishi kari shiro], Kanro, Kurosaya, Mitsuishidaizu [Mitsuishi
daizu], Naktchadaka, Oyachi no. 2, Rankoshi no. 1,
Shimoshirazu no. 1 [Shimo shirazu no. 1], Shirokotsubu,
Shirotsurunoko, Tsurunoko, Wasehodaka / Waschodaka,
Yoshiokatairin [Yoshio katairin].
Soybean varieties from Canada (p. 50): A.K. (Harrow),
Brun du Manitoba, Soja jaune de Montréal / Montreal, Soja
jaune de Québec / Quebec 92, Manchu (Hudson), Mandarin
(Ottawa), O.A.C. No. 211. Address: Directeur interimaire,
Station d’Essais de Semences (Ministere de l’Agriculture),
France; In 1946 Chef de Travaux at this station.
2174. Circle, Sidney J. 1941. Studies on soybean protein.
PhD thesis, University of Chicago. 57 p. Private edition
printed and distributed by Univ. of Chicago libraries. In:
Doctoral Dissertations Accepted by American Universities,
1941. [67 ref]
• Summary: I. Peptization of soybean protein. II.
Precipitation of soybean protein. III. The effect of
formaldehyde on the isoelectric points of soybean and other
proteins by microelectrophoresis.
“Acknowledgments: The writer is indebted to Doctor
Allan K. Smith, under whose direction this research was
accomplished; to the United States Regional Soybean

Industrial Products Laboratory, Urbana, Illinois, and its
Director, Doctor Reid T. Milner, of the United States
Department of Agriculture, Bureau of Agricultural Chemistry
and Engineering, who supplied the facilities for the
experimental work and permission to use the results; and
to Professor Hermann I. Schlesinger and the Department
of Chemistry of the University of Chicago for their kind
acceptance of this work as dissertation material.”
Contains 19 tables and 12 ﬁgures.
“Part I. Peptization of soybean protein. Introduction.
“The classiﬁcation of proteins proposed in 1908
was based mainly on their physical properties, especially
solubility and precipitability, at least for the so-called simple
proteins. It has persisted to the present time with but slight
modiﬁcations. Although this classiﬁcation undoubtedly has
been of great value pending a more precise one, there has
been a tendency to overlook its inadequacies.
“The newer physical methods for the study of
proteins permit a more precise characterization of them
as chemical entities in certain cases. Thus where a protein
may be crystallized, maintains a constant composition after
repeated crystallizations, and is monodisperse as shown by
sedimentation rates in the ultracentrifuge and mobilities
in the electrophoresis apparatus, it may be concluded that
it exists as a chemical individual, but even here it must be
noted that most crystalline proteins contain small amounts of
water and salt or other substances from the mother liquor...”
Address: Regional Soybean Lab., Urbana, Illinois.
2175. Fallon, F. (Baron). 1941. Le soja [The soybean].
Belgique. Ministere des Colonies. Direction Generale de
l’Agriculture et de l’Elevage. Propagande et Vulgarisation
Agricoles No. 21. 39 p. Bruxelles: Impr. Industrielle et
Financiere. [17 ref. Fre]
• Summary: Contents: Botanical description: Introduction,
the plant’s needs, varieties. Soybean cultivation in Europe:
Introduction (for some countries preferred early, medium,
and late varieties are listed), France, Great Britain, Hungary,
Poland (selection has been done at the Wilna experiment
station using varieties imported from Hungary and
Czechoslovakia), Romania (About 30,000 ha are devoted
to soybeans, primarily in Bessarabia [Besarabia], Dobrouja
[Dobrudja, Dobrogea], Bukovina [Bucovina], Walachia or
Wallachia or Valachia [now called Muntenia, a fertile belt
across southern Romania], and Moldavia. Most of these
varieties came from Austria), Switzerland, USSR (the main
soybean regions are all warm ones–the Caucasus, Ukraine,
and Transcaucasia). Soybean cultivation in America.
Soybean cultivation in Africa (especially in South Africa,
mainly for forage in the Natal and Transvaal). Soybean
cultivation in Asia: China and Manchuria, Malaysia, British
Indies, Dutch Indies, Indochina, Japan. Soybean cultivation
in Oceania (mainly Philippines).
Cultivation: Crop rotation, inoculation, planting
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and propagation, maintenance and manuring the land,
harvest, seed storage, yield, selection of varieties. Soybean
utilization: As human food (dry soybeans, soy sauce, soy
ﬂour, soymilk, tofu, soy oil), industrial uses (soy oil, reﬁning
and use, soymilk casein). Soya as a fertilizer: Green manure,
or soybean cakes. Soya as a feed for domestic animals:
Green forage, hay, silage, pasture, seeds, cakes. Soybean
cultivation in the Belgian Congo. Soybean trade.
In the Congo various soybean trials have been
undertaken since 1936 at the stations of the National Institute
for Agronomic Study of the Belgian Congo (l’Institut
National pour l’Etude agronomique du Congo Belge).
Numerous varieties from the USA and Manchuria have
been tested. Address: Directeur au Ministere des Colonies,
Professeur a l’Institut Agronomique de Gembloux [Belgium].
2176. Ford Motor Co. 1941. The news review of 1941
(World War II activities) (Motion picture). Dearborn,
Michigan. 680 ft., silent, black-and-white, 35 mm. No
captions. *
• Summary: Shows: Edsel Ford and Charles Sorenson. The
29 millionth Ford, a station wagon with Red Cross emblem
on side. Robert Boyer, research director of Ford Motor
Co., in Chemistry Laboratory talking with another man.
Boyer picking up a handful of soy beans and the two men
examining them. Dinner table, man at microphone presenting
key to Robert Boyer. Group at table standing and applauding
Boyer, who then speaks. Boyer and another man standing
beside Ford experimental soy bean plastic automobile
covered with snow. Boyer repeatedly striking trunk of car
with sledge hammer. Another person wiping gloved hand
across trunk to show that no damage was done. Experimental
car driven past Ford Rotunda. Henry Ford beside Liberator
Bomber on air ﬁeld. Address: Dearborn, Michigan.
2177. Japan-Manchoukuo Year Book. 1941. Tokyo, Japan:
Japan-Manchoukuo Year Book Co. Index. 26 cm. Eighth
annual issue. [Eng]
• Summary: This is the last issue of this Year Book. Each
year book is divided into two main parts: Japan, and
Manchoukuo. This book was published in mid-March 1941.
In the Japan and Manchoukuo parts of the book, soya
beans are most widely discussed in the respective chapters
on Agriculture. In each case, information given the previous
year is updated one year.
Page 289-90: In the chapter on “Agriculture and
stockbreeding” in Japan, Table 19 shows “Production of
various grains, potatoes, etc.” in koku from 1927 to 1939. 1
koku = 1.803 litre = 5.11902 dry bushels (USA). For soya
bean:
2,606 million koku in 1938
1.948 million koku in 1939
Table 19B gives the value of each crops (in yen) from
1927 to 1939. Other crops in this table are oats, millet,

barnyard millet, proso millet, maize, buckwheat, red bean,
sweet potato, and Irish potato.
Page 391: In the chapter on “Chemical industry”
“Imports of commercial fertilizers” from 1931 to 1938
include “Bean-oil cake,” the imports of which decreased
from 1.032 million metric tons in 1931 to a low of 0.376
million metric tons in 1936, then began to increase to 0.849
million metric tons in 1939.
Page 403: In the same chapter Table 38 shows
“Vegetable oil production” with quantity in metric tons and
value in yen, from 1930 to 1938. Soya bean oil production
increased from 36,977 metric tons (mt) in 1930 to 65,711
metric tons in 1938–making it the leading vegetable oil
produced in Japan.
Page 446: In the chapter on “Commerce,” Table 13
shows the “Average wholesale price of staple commodities
in Tokyo” in yen per koku, average December each year
from 1934 to 1939. The brand of soya beans was “Manchu
White.” The price dropped from a high of 19.37 yen in 1936
to a low of 7.70 yen in 1937, then rose to 13.90 in June 1940.
Page 455: In the chapter on “Foreign Trade,” a table
shows trade of “Oil cake” from 1927 to 1st half of 1940.
The amount decreased from 1927 to 1936 then increased
thereafter.
Page 460 in the same chapter contains a very large table
titled “Imports by countries of origin” in yen from 1933 to
1938. Categories include “Oil cake,” which has increased
from 41,181 in 1933 to 104,639 in 1939. Manchoukuo is the
main country of origin, followed by Kwantung Province,
then China, then British India, then D.E.I. [Dutch East
Indies].
Page 684: In the chapter on “Agriculture” in
Manchoukuo, a large table shows “Output of principal of
crops (metric tons)” from 1924 to 1939. For soya beans:
4.091 million metric tons in 1938. 3.956 million metric tons
in 1939.
The other principal crops shown in the tables are other
beans, kaoliang, millet, maize, wheat, rice, upland rice, and
other cereals.
Page 778: In the chapter on “Commerce,” Table 12
shows “Wholesale prices of principal staple commodities in
Hsinking [Changchun, in Jilin province] from 1934 to 1940
in M¥ [million? yen]. The price of 1st grade soya beans
went from 3.36 per 100 kin in 1934 to 7.69 per 100 kin in
Dec. 1940. Wholesale prices for bean cake and bean oil also
underwent dramatic inﬂation.
Page 812-13, in the chapter on “Manufacturing
industries,” has a long section “IV. Bean oil & cake.” The
four principal cities of manufacturing in Manchoukuo are
Dairen, Yingkow, Antung, and Harbin. Table 20 shows
“Output of bean oil at the principal cities” in 1,000 kin [1
kin = 0.6 kg] from 1932 to 1938. The leading city by far
was Dairen. The total bean oil produced decreased at the
four centers decreased from 221.061 million kin in 1932
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to 97.255 million kin in 1938, then rose sharply to 127.850
million kin in 1939.
Pages 813-14, and their tables, are very similar to their
counterparts in the 1940 year book.
2178. Mauersberger, Herbert R. 1941. The new synthetic
textile ﬁbers: Soybean ﬁlaments and ﬁbers. Smithsonian
Institution, Annual Report p. 211-19. For the year 1941.
• Summary: Contents: Introduction. Nylon. Aralac (from
Casein). Soybean ﬁlaments and ﬁbers. Fibers from corn.
Fibroin ﬁlaments. Nylon is a generic name chosen by the
du Pont Co. They began research on nylon in 1928 and
announced that it was successful on 27 Oct. 1938. Today 4
million lb/year are made and 90% goes into the manufacture
of women’s stockings.
“Heberlein & Co., back in 1929, submitted the extracted
protein from soybean to a swelling operation with water
under pressure and heat or a dilute acid with simultaneous
treatment with phenols, after which the ﬁlaments are
formed by extrusion in the usual manner. In this country,
the ﬁrst announcement of research work on the production
of a synthetic textile ﬁber from soybean pulp came with
the opening of the World’s Fair in 1939. A part of the Ford
exhibit was devoted to its manufacture. The Dearborn
Laboratories of the Ford Motor Co. [in Michigan] had been
working since 1937 on the idea of producing a synthetic
textile ﬁber that would simulate wool very closely...
“Later the Glidden Co. at Chicago set up a pilot plant
for experimental purposes of ﬁber production for the textile
trade... Soybean ﬁber is about four times weaker than wool
when dry and approximately eight times weaker than wool
when wet... Hence, the only deﬁciency is its tensile strength;
the ﬁlaments and ﬁbers otherwise show remarkable qualities.
I am informed that in more recent samples from Ford and
Glidden the strength had been improved.” Address: Technical
editor, Reyon Textile Monthly.
2179. Whitley, M.A. ed. 1941. Thorpe’s dictionary of applied
chemistry. 4th ed. Revised and enlarged. Vol. IX. Oils, fatty–
Pituitary body. London, New York, Toronto: Longmans,
Green and Co. viii + 671 p. Illust. Index. 23 cm. [78* ref]
• Summary: All of the following information is under
the entry for “Oils (fatty) and fats” (p. 1-80). The section
titled “Liquid fats (fatty oils)” (p. 21-28) discusses many
individual oils under four different types: (1) Oleic or “nondrying” type: including olive oil, almond oil, groundnut
(arachis, peanut, earthnut) oil. (2) Linoleic or “semi-drying”
type: Incl. sesamé oil (teel oil), sunﬂower-seed oil. (3)
Linolenic or “drying” type: Incl. linseed oil, perilla oil,
hemp-seed oil, soya-bean oil. (4) Conjugated (“drying”)
type: Tung oil (China-wood oil), bagliumbang oil, essang oil,
neou oil. Tables give basic information and constants about
each individual oil. For a bibliography with 10 references,
see p. 52.

Concerning soya-bean oil (p. 27; see also Vol. IV, p.
84d; Vol. VII, p. 194a): This very important oil is more often
classed as a “semi-drying” than as a “drying” oil. However,
because it contains a small amount of linolenic acid, it has
deﬁnite drying properties and has been blended with or used
to “extend” linseed oil. When partly hydrogenated, it can
be used to make both margarine and cooking (“shortening”)
fats. The raw, partly hydrogenated oil is also used in making
soaps.
The section titled “Oils (fatty) and fats, technical
analysis of” (p. 53-55) gives additional information on
most of the oils and fats mentioned above. For the purpose
of analysis, fatty oils may be classiﬁed into four types:
(1) Crude and reﬁned oils. Tests for soya oil: Insoluble
bromides test, determination of lecithin. (2) Manufactured
products, incl. stearines, cooking fats (compound lards), and
margarines. (3) Technical oils, incl. boiled, blown, and stand
oils, sulphated oils, halogenated oils.
Table IVb, titled “Vegetable oils” (p. 55) gives constants
for 8 oils, including soya and sesamé. These include:
Solidifying point (ºC), titre (ºC), speciﬁc gravity, refractive
index (Zeiss at 40), Viscosity (Redwood at 70ºF, 100ºF),
saponiﬁcation value, unsaponiﬁable matter, iodine value, free
fatty-acid as oleic %, colour reading (Lovibond through 1
inch: yellow, red).
Details of preferred methods for testing for constants are
given, including Polenske value, Kirschner value (involving
separation of crude arachidic acid), etc. For a bibliography
with 68 references, see p. 80. Address: O.B.E., D.Sc.,
F.R.I.C.
2180. Woodman, A.G. 1941. Food analysis: Typical methods
and the interpretation of results. 4th ed. New York, NY and
London: McGraw-Hill. xii + 607 p. See p. 199, 212. Illust.
24 cm. International chemical series.
• Summary: A table titled “Constants of edible fats and
oils” (ºC, p. 199) includes soybean oil. For each oil it
gives: Speciﬁc gravity at 15.5ºC. Refractive index. Melting
point. Saponiﬁcation number. Maumené number. Speciﬁc
temperature number. Reichert-Meissl number. Hehner
number. Fatty acids: Melting point, titer, iodine number.
The subsection titled “Soybean oil” (p. 212) notes that the
soybean, now widely grown in the USA, is largely used for
its oil content. The oil, a drying oil, is used in making soap,
and after suitable treatment, in paints, linoleum, etc., usually
mixed with linseed oil. Reﬁned soybean oil is used as a salad
oil and in the manufacture of oleomargarine and mayonnaise.
Address: Associate Prof. of Analytical Chemistry, Emeritus,
Massachusetts Inst. of Technology.
2181. Ziegelmayer, Wilhelm. 1941. Rohstoffefragen der deutschen Volksernaehrung: Eine
Darstellung der ernaehrungswirtschaftlichen und
ernaehrungswissenschaftlichen Aufgabe unserer Zeit. 4.,
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verb. und erweiterte auﬂ. [Raw material problems related
to the nutrition of the German people: A description of the
nutritional economics and nutritional science problems of
our time. 4th ed.]. Dresden and Leipzig: T. Steinkopff. xii +
374 p. Illust. 24 cm. 1st ed. was 1936. [1 ref. Ger]
• Summary: The chapter titled “Rohstoff Sojabohne” (p.
128-46) has the following contents: General overview:
Ways of using soybeans as food, as fodder, and green
manure and fertilizer, and in industry. Questions concerning
cultivation and utilization. On the necessity of growing
soybeans in Germany. The soybean as a source of protein.
The signiﬁcance of soybean meal. The soybean as a source
of oil. The soybean as a source of lecithin. Lecithin as a
good article for export. Note: The author was born in 1898.
Address: Berlin, Germany.
2182. Product Name: [Silkool (Artiﬁcial Silk-like Filament
from Soy Protein Fiber)].
Foreign Name: Silkool.
Manufacturer’s Name: Showa-Sangyo.
Manufacturer’s Address: Japan.
Date of Introduction: 1941?
Ingredients: Soy protein.
New Product–Documentation: Prat. 1941. Revue
Internationale du Soja. March. p. 49-54. In Japan, ShowaSangyo makes and sells a product named “Silkool,” which
is an artiﬁcial ﬁber made from soy protein and which would
have characteristics similar to that of Lanital.
2183. Business Week. 1942. Soybean synthetic. Jan. 3. p. 42.
• Summary: A new wool-like synthetic ﬁber for textiles is
being made by the Ford Motor Co. A pilot plant at Highland
Park, Michigan, turns out 1,000 lb/day. A protein from the
soybean, dissolved, becomes a viscous substance. “Extruded
through 500-hole spinnerets into an acid bath, and later ‘set’
in formaldehyde bath, it emerges as crinkly ﬁbers, ready for
washing, drying cutting into staple lengths, and spinning. It
is produced at ‘considerably less than half the cost of sheep’s
wool’ with which it must be blended for optimum results.
Early production will go into auto upholstery fabrics, but
Henry Ford already wears a soybean ﬁber suit.”
2184. Associated Press (AP). 1942. Seek synthetic rubber
source: Peoria Laboratory at work on project. JournalTranscript (Peoria, Illinois). Jan. 6.
• Summary: In Peoria and New Orleans (Louisiana), the
USDA Bureau of agricultural engineering and chemistry
is conducting experiments on the possibility of making
synthetic rubber and substitutes from domestic vegetable
oils–including those made from corn, soybeans, and cotton
seed. Research to date indicates the commercial feasibility of
making an “extender” for natural rubber.
Dr. O.E. May, head of the Northern Regional Research
laboratory, veriﬁed the announcement but felt that it was not

advisable to disclose how many chemists work employed on
the project.
This is the earliest document seen (June 2002)
that mentions synthetic rubber research at the Northern
Laboratory in Peoria, Illinois.
2185. Science News Letter. 1942. Soybean rubber substitute
sought by U.S. government. 41:30. Jan. 10.
• Summary: “Uncle Sam’s scientists in the Department of
Agriculture are feverishly developing a conﬁdential process
whereby they believe soybean meal can be transformed into
a substitute for rubber, Science Service has learned...
“Meanwhile soybean oil, extracted by chemistry, already
is being substituted for tung oil in paints. Tung oil was
imported from China before the war, and diminishing stocks
lend special emphasis to soybean substitutes...
“The production of a synthetic ﬁber from soybeans
has already begun by the Ford Motor Company. The ﬁber
is similar to sheep’s wool... ‘Pilot’ mills at Highland Park,
Michigan, can spin 1,000 pounds of ﬁber daily. The Highland
Park mills are being moved to Dearborn where they will
undertake regular production.
“The synthetic product is best when blended with
sheep’s wool. Early production, say Ford ofﬁcials, will go
into upholstery.”
2186. Chemurgic Digest. 1942. Chemurgic personalities:
Wheeler McMillen. 1(1):3. Jan. 15.
• Summary: Wheeler McMillen, born on an Ada, Ohio
farm, joined the staff of Farm and Fireside in 1922. “He
ﬁrst developed the idea of expanding the industrial use of
farm crops in an editorial in Farm and Fireside in October,
1926, and in 1929 in his third book, Too Many Farmers,
outlined the idea more fully. In 1935 he suggested that an
organization be created to accelerate action. This suggestion
led to a conference of farmers, industrialists and scientists
to investigate the possibilities of building agriculture on a
more solid basis than that provided by temporary panaceas.
Out of that conference came the Farm Chemurgic Council,
with Wheeler McMillen as its chairman and, for the last
4 years, its president. Mr. McMillen, as editor-in-chief of
the Farm Journal and Farmer’s Wife holds a nationally
recognized leadership in the broad ﬁelds of farm practice and
agricultural economics. As an editor and as the head of the
farm chemurgic movement he holds a foremost place in the
development of a sound, practical and enduring agricultural
policy.”
2187. Chemurgic Digest. 1942. Soybean ﬁber. 1(1):1. Jan.
15.
• Summary: “The Ford Motor Company has announced
that it is ready to begin limited production of synthetic ﬁber
developed from soybeans. The ﬁber is similar to sheep’s
wool. Spun by ingenious methods from a molasses-like
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substance that contains soybean protein as its principal
ingredient, the ﬁber is derived from the lowly farm crop that
Henry Ford assisted in bringing into industrial prominence.
The company has been operating a ‘pilot’ mill at its Highland
Park plant for several months which is capable of spinning
upwards of 1000 pounds of the ﬁber a day.” Address:
Columbus, Ohio.

be made more economically from petroleum than from
vegetable oils.”

2188. Lewis, A.J. 1942. Gloss retention and wood protection
merits of phenolic resin-soybean oil varnishes. Paint, Oil and
Chemical Review 104(2):7-8. Jan. 15. [4 ref]
• Summary: “The excellent durability of 20-gallon phenolic
resin-soybean oil varnishes has been noted in 4 previously
published papers, but none of these papers has emphasized
the excellent gloss retention qualities of phenolic resinsoybean oil varnishes when exposed to service or weathering
tests.” Address: U.S. Regional Soybean Industrial Products
Lab., Urbana, Illinois.

2192. Campsall, Frank. 1942. Re: Shipment of Willomi
variety soybeans and soybean products to Dr. Carver. Letter
and Request for Shipping Order sent to George Washington
Carver, Tuskegee Inst., Alabama, Jan. 27. 2 p. Typed, without
signature (carbon copy).
• Summary: “Some time ago, mention was made in one of
your letters of an edible soy bean. We are sending you ﬁve
pounds of the Willomi variety which can be cooked on top
of a stove. I understand a pressure cooker is used to prepare
other varieties of soy beans for table use.”
In addition to the 5 pounds of Willomi soybeans (from
the Flour Mill), Campsall sent Dr. Carver 1 sample each of
soy bean protein water paint, paper coated with soy bean
protein, and soy bean protein ﬁber.
Courtesy of Henry Ford Museum & Greenﬁeld Village
Archives (Dearborn, Michigan). Acc. 285, Henry Ford Ofﬁce
(Correspondence), Box 2453. Address: [Personal secretary to
Henry Ford] Box 100, Dearborn, Michigan.

2189. Chemurgic Digest. 1942-1969. Serial/periodical.
Published by the National Farm Chemurgic Council,
Columbus, Ohio. Editor: Wheeler McMillen. Bi-weekly. Vol.
1, No. 1. 15 Jan. 1942.
• Summary: Note that the Council did not start this
publication until 6 years after the organization’s founding,
and that it ceased in 1963. Feb. 1953: “Alarmists are telling
the American people that insecticides are of more danger
than insects.” A main message of the magazine is now
conservation and recycling of natural resources, and use
of renewable resources. By April 1953 Wheeler McMillen
has moved into the background as chairman of the board
of the Chemurgic Council; President Henry T. McKnight
is more active. In Jan. 1955 the National Farm Chemurgic
Council is renamed “Council for Agricultural and Chemurgic
Research,” but by 1959 it is widely known as simply “The
Chemurgic Council.” By 1955 the magazine is on the
decline, with shorter, less interesting, more abstract articles.
Lots on research. From 1955-65 industrial uses of soy
are very complex and (for the typical layperson) obscure.
The 1950s were a decade of huge and growing surpluses,
especially of new high-yielding hybrid corn and wheat. Thus,
during the 1960s Chemurgic interest focuses on exports. By
1963 the Digest is only 4 pages long, and there is often only
one issue every 2 months. Address: Columbus, Ohio.
2190. Detroit News. 1942. Rubber seen in soybean:
Production expected to start in 6 months. Jan. 25. p. 9, cols.
6-8.
• Summary: Initial production of synthetic rubber made from
soybeans may be expected within 6 months, say researchers
at the Federal Agricultural Research Laboratory at Peoria,
Illinois. However Chicago research chemists doubted the
commercial importance of the new process. “They said their
experimental work indicated that synthetic rubber could

2191. U.S. Army Tentative Speciﬁcation. 1942. Cold water,
protein binder camouﬂage paint. T-1093b. Jan. 26. *
• Summary: This speciﬁcation permits the use of soybean
protein as well as casein.

2193. Eichberg, Joseph. 1942. Soy lecithin aids industry.
Soybean Digest. Jan. p. 3, 12.
• Summary: “Soybean lecithin ﬁrst appeared on the
American market in 1929 and for several years thereafter
was imported from Europe. With the rapid spread in the
cultivation of soybeans in this country production of a high
quality domestic lecithin soon became feasible, especially
with the introduction of solvent extraction methods.”
The soybean has a large lecithin content (from 1½ to
3%). Lecithin is a phosphatide, another of which is cephalin;
lecithin is soluble in alcohol but cephalin is not.
In the food industry, lecithin is widely used in margarine
and in chocolate.
“The lecithin molecule has a dual personality–one
side prefers fats, the other side is attracted by water, so that
lecithin, with unique colloidal and emulsifying properties,
may supply the missing link in systems comprising otherwise
incompatible phases. Lecithin is thus used in a wide variety
of products, both edible and inedible, all the way from
confectionery to cosmetics.
“Combats rancidity: Another valuable characteristic
of soybean lecithin is its ability to inhibit oxidation and to
combat rancidity. Producers and consumers of fats suffer
considerable loss due to rancidity. The addition of from
0.01% to 0.15% of lecithin improves both physical and
chemical stability of oils and fats, animal and vegetable. A
greater degree of improvement is noted with the natural oils
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and fats or mixtures than with the hydrogenated products.
In some instances the induction period is doubled or tripled.
Further, the fats with lecithin are more suitable for use in
baking.
“The fact that all living cells contain lecithin and that
relatively large amounts of lecithin are found in eggs, seeds,
milk, wheat germ, etc., and the more important organs of
the body (as brain, liver) long ago interested physicians and
scientists in the precise physiological role of lecithin. In
recent years more light has been thrown on the function of
lecithin; at present a great deal of clinical work is under way.
Many authorities today regard certain substances present
in commercial soybean lecithin as members of the vitamin
B complex. Modern reﬁning practices tend to remove
the natural lecithin content of foods and thus increase the
likelihood of dietary deﬁciency in this respect.
“According to recent investigations, the farmer may
soon ﬁnd it proﬁtable to use lecithin reinforced feeds, just as
with feeds now fortiﬁed with well-known vitamins. To give
a concrete example, experiments at a Florida Agricultural
Experiment Station showed that lecithin supplies an
important factor in poultry feeding. Pullets were fed on a diet
in all respects sufﬁcient except that lecithin and choline (of
which lecithin is probably the best source) were removed or
excluded. The average number of eggs laid per bird was only
sixteen, however, when one gram of lecithin daily was added
to the food, an average of ﬁfty eggs per bird were laid.
“Lecithin’s Choline Essential: In another experiment
ten Rhode Island Red chicks were raised on a diet without
lecithin or choline. Although all the other vitamins were
given, the birds averaged only ﬁve eggs each during the ﬁrst
ninety days of laying. Many did not lay at all. Nearly all the
egg yolks aborted. However, when choline, the effective
substance contained in lecithin, was added to the same diet,
the birds laid an average of thirty-ﬁve eggs per bird in the
same time.
“These results give some idea of the importance which
is today being attributed to lecithin by many nutrition
experts. Work along many other nutritional and therapeutic
lines is in progress and it seems certain that lecithin will be
accorded increasing recognition because of its physiological
as well as physical properties.”
Note 1. This is the earliest English-language document
seen (March 2016) with the term “soy lecithin” in the title.
Note 2. This is the earliest article seen (March 2016)
that is primarily about lecithin published in Soybean Digest.
Address: American Lecithin Co., Inc.
2194. Kishlar, Lamar. 1942. A view of soybean America.
Soybean Digest. Jan. p. 7.
• Summary: A graphic overview of where soybeans are
grown and crushed in America, and how they are used. An
astonishing 96% of all soybean oil meal produced in the
USA is fed to livestock, pet stock [pets], and poultry. Two

percent of that soybean oil meal is milled and reﬁned to
soybean ﬂour, less than 1% is used as fertilizer, and about
3/4 of one percent is used for such industrial purposes as
waterproof glue, plastics, foundry core binders, and the like.
A photo shows Lamar Kishlar. Maps show: (1) 95%
of the soybeans harvested for beans in the USA “this year
will be harvested in seven states (Iowa, Missouri, Illinois,
Indiana, Ohio, Michigan and Virginia). Watch the lower
Mississippi Valley.” (2) “Since Illinois produces about 50%
of the soybeans harvested for seed, it is natural to expect
that central Illinois should do the bulk of the crushing.
The size of discs indicates the crushing capacity of the
50 most important soybean crushing centers. The total
estimated capacity of all these mills is 82 million bushels.
Because actual production [sic, crushing] ﬁgures are usually
conﬁdential, the exact bushels crushed in each city cannot be
shown.
Pie charts show: (1) More than 82.5% of all soybean oil
produced in the United States is consumed in food products.
Shortening takes 52%, margarine 21%, and other edible
products such as salad oil consume nearly 10%. Paint uses
a mere 7.25% of the soybean oil made, and linoleum, soap
and other technical purposes 10.75%. (2) Soybean oil now
takes 17.8% of the shortening market, 34% of the margarine
market, 8.3% of other edible products such as salad oils,
6.8% of the paint market, and 6.5% of the linoleum market.
Address: Research Director, Ralston Purina.
2195. Laumont, Pierre; Robert, J. 1942. Les possibilités
de culture du soya en Algérie [The possibilities of soybean
cultivation in Algeria]. Revue Internationale du Soja 2(8):17. Jan. [2 footnotes. Fre]
• Summary: The authors examine the various reasons
that the soybean has not been adopted into north African
agricultural systems (except on a small scale as a forage
crop) despite favorable ofﬁcial and private trials. These
reasons include: The indifference of farmers and colonists
toward the new crop. The lack of demand in Algeria for a
new food or industrial oil. The undesirable ﬂavor of the bean.
The difﬁculty of obtaining good seeds. The authors discuss
the characteristics of the different varieties. The future of the
soybean seems to lie in its applications as an industrial (non
food, non feed) plant. Address: 1. Professor; 2. Assistant
(Préparateur): Both: of Agriculture at the Institut Agricole
d’Algérie.
2196. Russell, Joseph A. 1942. Synthetic products and the
use of soy beans. Economic Geography 18(1):29-40. Jan.
• Summary: Contents: Introduction. Shifts in basic raw
materials. Plastics. Industrial chemistry and the farm. Use
of farm products by the Ford Motor Company. Use of soy
beans by the Ford Motor Company. Soy bean production and
manufacture in the United States. Industrial use of soy beans.
Bean production for the Ford Motor Company. The Ford
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farms. Processing the beans. Uses of soy bean oil and meal.
Future of soy beans in the Ford Motor Company. Conclusion.
A map (p. 30) shows Ford soy bean farms and
processing plants in southeastern Michigan.
2197. Soybean Digest. 1942. Soybean oil rubber promised
(Editorial). Jan. p. 1, 13.
• Summary: “Good news to the soybean industry was
the January 2 action of the Ofﬁce of Price Administration
placing the fats and oils ceiling at the October 1 level,
instead of at the November 26 level, as was originally
announced in the order of December 12.
“The OPA, and its director, Mr. Leon Henderson, are
to be commended for their determination to be fair, as
evidenced by this change of rulings. For, as we pointed out
in our December issue, soybean oil prices were badly out of
line on the original date selected as the price determinate.”
“Year by year, fats and oils are becoming more
important to our industries and to our very lives. During the
First World War we used approximately 6 billion pounds of
fats and oils each year. Our ‘disappearance’ of fats and oils
during 1941 was Eleven Billion Pounds.
In the period January to September, 1941, we had
an oil ad fat disappearance of 7½ billion pounds. Of
this about 3.6 billion pounds [48%] was vegetable oils.
Soybean oil disappearance for the 9-month period was
425,000,000 pounds, or nearly one-eighth of the vegetable
oil disappearance.
“On the other hand, soybean oil Production of
409,000,000 pounds from January to September was nearly
One-Sixth of the vegetable oil production in the United
States.
“The difference was caused by the excess of imports
over exports.” “More than half of our vegetable oil imports–
mostly tung, perilla, palm, and coconut oil–come from the
Paciﬁc area.”
This editorial ends (p. 13) with four quotations about
food and the war by Claude R. Wickard (Secretary of
Agriculture).
2198. Carver, George Washington. 1942. Re: Soap from
soybean waste, soybean bisque cake ﬁlling, and soybean
meal. Letter to Henry Ford at Dearborn, Michigan, Feb. 4. 1
p. Typed, without signature (carbon copy).
• Summary: In an accompanying letter to Mr. Grady Porter
of the Tom Huston Peanut Company in Columbus, Georgia,
Dr. Carver thanks Mr. Porter for the refuse scraped up off
the ﬂoor of the peanut shelling plant. “I have just completed
now the making of a soap from this and from the fatty acids
collected from the puriﬁcation of crude peanut oil. It excels,
to my mind, any cleaning soap that I have ever gotten hold
of. Its lathering properties are perfectly marvelous.”
Dr. Carver then writes to Henry Ford in Dearborn: “I
am more pleased with this soap as it dries out, and I am very

conﬁdent that soybean waste of that type could be converted
into a very useful cleansing soap.
“I want to say also that the preparation, the bisque
powder that I sent you yesterday for making ﬁlling and icing,
should be ground very very ﬁne like chocolate but my mill is
not sufﬁcient for grinding it that ﬁne.”
Dr. Carver just received the box that Henry Ford (via
Frank Campsall) sent him on Jan. 27. “I am delighted with
every article that you have sent me. It shows conclusively
how far ahead in thought and execution that you and your
workers are to those who move along the lines of the least
resistance... I am beginning on the soybean today and you
will hear from me later. I imagine that the soybean meal
would work nicely in this bisque preparation...
“With the hope that nothing will prevent you from
coming down this Spring...”
Note: The letterhead states that The George Washington
Carver Foundation (Incorporated) was founded Feb.
10, 1940. The 8-member board of trustees includes F.D.
Patterson (chairman), A.W. Curtis, Jr. (secretary), and G.W.
Carver.
Courtesy of Henry Ford Museum & Greenﬁeld Village
Archives (Dearborn, Michigan). Acc. 285, Henry Ford
Ofﬁce (Correspondence), Box 2453. Address: The George
Washington Carver Foundation, Tuskegee, Alabama.
2199. Perry, Robert L. 1942. Ford has a war baby in soybean
ﬁber mill. Detroit Free Press. Feb. 8.
• Summary: In a big modern garage, formerly used to house
farm machinery and located across Oakwood from the Ford
Airport, America’s ﬁrst soybean ﬁber production plant and
textile mill is in production (producing about 1,000 lb/day
of ﬁber) and will soon be air conditioned. Robert Boyer,
Ford’s chief chemist, is in charge of the plant. “Mr. Ford, he
said, was especially interested because the War Department
has made inquiry about blending soybean ﬁber with wool,
to ease a threatened wool shortage.” In the adjacent textile
mill is a gleaming big new loom, whose shuttles ﬂash back
and forth 120 times a minute. On it, Boyer will test out the
wool-soybean ﬁber blends for Army blankets, uniforms, or
whatever the need may be. Two acres of land will yield 10 lb
of wool from sheep but 400 lb of protein suitable for making
ﬁber. 100 lb of soybeans make about 25 lb of ﬁber.
The process for making the ﬁber is described. The oil is
ﬁrst removed from the soybeans using hexane solvent at the
Milan, Saline, or Rouge plants. Protein is then extracted from
the using caustic soda, treated with sulphur dioxide gas, and
precipitated. This protein is specially processed to prepare it
for spinning. Address: Free Press Automotive writer.
2200. Laucks (I.F.), Inc. 1942-1945/-. Construction Glues. *
Address: Seattle, Washington.
2201. Chemurgic Digest. 1942. Introducing–More of the
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Eighth Annual Chemurgic Conference speakers. Feb. 28. p.
27.
• Summary: Individual portrait photos (2 by 2¼ inches) of
seven speakers are shown. One of these speakers is “E.F.
(Soybean) Johnson, Manager, Soybean Dept., Ralston Purina
Company.”
2202. Decker, E.E. 1942. Cold weather hints for cold water
glue. Wood Products 47:21. Feb.
• Summary: “When glue manufacturers speak of cold water
glues they refer to dry powder casein and soyabean glues
which are mixed by the user on the job with ordinary tap
water of a temperature around 70º F.” Address: I.F. Laucks,
Inc.
2203. Déribéré, Maurice. 1942. Plastiques à base de Soya
dans l’industrie automobile et aéronautique [Soy-based
plastics in the automobile and aeronautics industries]. Revue
Internationale du Soja 2(9):62-68. Feb. [Fre]
• Summary: The pioneer in this ﬁeld was Henry Ford. The
need is to replace metal, which is scarce in wartime.
2204. Ford News (Dearborn, Michigan). 1942. Soy-bean
ﬁber for upholstery. Feb. p. 39, 52.
• Summary: “Following an announcement in the latter
part of 1941 of the production of synthetic ﬁber from soy
beans for textile use, the Ford Motor Company has installed
machinery for full-scale production of the material in a new
building in the Dearborn area. There, oil-free, soy-bean meal
is being converted into yarn for fabrics.
“The new material representing years of research in
Henry Ford’s effort to form a closer partnership between
agriculture and industry, is said to be the ﬁrst produced from
the protein of a vegetable, other protein ﬁbers having their
origin in animals.”
A description of the process for making spun soy protein
ﬁbers and synthetic wool is accompanied by four photos.
“Once the ﬁbers have been set and dried, they are prepared
for textile use in a manner similar to that used for raw wool
or cotton.”
The ﬁnished ﬁber is “given to the textile division where
it is made into yarn under carefully regulated conditions.”
This wool is being used primarily to make upholstery for
Ford cars.
Photos show: (1) A technician examining a batch of soybean protein solution to check that it is of the right viscosity
before it is fed into the spinning machine. (2) In the Ford
laboratory, experimentally, the protein solution is forced
through a spinnerette by nitrogen pressure into an acidcoagulating bath that sets the ﬁbers. The strands are then
would on glass reels and treated with chemicals to harden
and strengthen them. (3) The ﬁbers being loosened and
opened on a carding machine. (4) Robert Boyer, who is in
charge of the project, examining samples of “soy-bean yarn”

as the new material is wound on bobbins.
2205. Laumont, Pierre; Robert, J. 1942. Les possibilités
de culture du soya en Algérie [The possibilities of soybean
cultivation in Algeria]. Revue Internationale des Produits
Coloniaux et du Materiel Colonial 17(186):14-20. Feb. [2
footnotes. Fre]
• Summary: The authors examine the various reasons
that the soybean has not been adopted into north African
agricultural systems (except on a small scale as a forage
crop) despite favorable ofﬁcial and private trials. These
reasons include: The indifference of farmers and colonists
toward the new crop. The lack of demand in Algeria for a
new food or industrial oil. The undesirable ﬂavor of the bean.
The difﬁculty of obtaining good seeds. The authors discuss
the characteristics of the different varieties. The future of the
soybean seems to lie in its applications as an industrial (non
food, non feed) plant. Address: 1. Professor; 2. Assistant
(Préparateur): Both: of Agriculture at the Institut Agricole
d’Algérie.
2206. Matagrin, A. 1942. Les matières plastiques de synthèse
et le farmier Américain [Synthesis of plastic materials
and the American farmer]. Bulletin de l’Association des
Chimistes (Paris) 59(1-2):35-64. Jan/Feb. [38 ref. Fre]
• Summary: Promoted in the United States since 1930 by
Henry Ford and ratiﬁed in 1934 by a rule of the Congress,
the Farm Chemurgy movement will improve the standard of
living of American farmers.
2207. Staley, A.E., Jr. 1942. Our company has vital part in
this present war–Mr. Staley tells great need for maximum
plant production. Staley Journal (Decatur, Illinois). Feb. p.
5-12.
• Summary: “(Note-The following article is a talk Mr. Staley
made to the company foremen January 20, 1942).
“I have asked that this meeting be called in order to give
you a picture of what lies ahead of us and of this company
for the duration of the war. I have just returned from a week
in Washington, and I believe that the problems facing us are
now clear and deﬁnite.
“America’s major role in this war is that of production.
If we can successfully organize ourselves, and if we are
willing to make the effort, we can produce the munitions,
guns, ships, planes, food, and supplies that are necessary, and
by so doing we will win the war.”
“Soybean’s Part: The soybean industry is primarily
one which supplies needed vegetable oil and protein
concentrates. In the past America has received a considerable
portion of her fat or oil requirements from the Philippines.
Tremendous quantities of cocoanut and other oils have come
into the country to be used in the manufacture of shortening,
soap, and other essentials. Obviously, the Philippine supply
has been shut off, and America must ﬁnd ways of increasing
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her domestic production of other fats. These fats are needed
not only for food, but today America needs an increasing
supply for the manufacture of glycerine, which ﬁnds its way
into the manufacture of munitions. In addition, our allies are
calling on us to supply them with fats that they require. The
shortage of materials such as soybean meal is not so acute,
but all of the soybean meal that is produced will ﬁnd a ready
market for the feeding of livestock and increasing America’s
production of meats and dairy products.
“Although soy ﬂour represents a small part of the
total soybean production, the need for that material has
substantially increased. England is taking considerable
quantities of this material under Lend-lease. An illustration
of her need for it is demonstrated by a recent conference that
was held between the British Purchasing Commission and
representatives of the soy ﬂour producers. Soy ﬂour is so
similar to meat proteins that it is difﬁcult to distinguish them
by chemical analysis. It was for this reason that our federal
government and a number of the states refused to permit the
use of soy ﬂour in sausage, since it was impossible for them
to make sure that not more than 3 per cent of the ﬂour was
added to the sausage as a binder. In this meeting the British
Purchasing Commission asked the industry whether it did
not have a method to enable the British to tell how much
soy ﬂour actually was added to sausage, but the reason they
wanted to have a method of accurate analysis was to make
sure that the producers of sausage in Great Britain added to
their meat the required amount of soy ﬂour. In other words,
here we are anxious to see that not more than 3 per cent
of soy ﬂour is added to the meat, and in England they are
anxious to see that not more than the speciﬁed percentage of
meat is added to the soy ﬂour.
“Our own company discontinued the manufacture of
soy ﬂour some months ago and used that plant to enable us
to increase our corn grinding capacity. We are today in the
process of equipping a new soy ﬂour plant, which we hope
will be in production in the near future.
“To Increase Acreage: Realizing the need for increased
quantities of fats, the Department of Agriculture has already
announced a program for increasing the total acreage of
beans from 5,500,000 to 9,000,000 acres. Our Government
believes that the growing and processing of soybeans is one
of the best ways in which to obtain an increased quantity of
oil, and they are looking to every processor of beans to do
his part in converting that increased crop to oil and meal.
“If the contemplated program of the Government for the
increased production of soybeans is put into effect, existing
plants will not have the capacity that is necessary to grind
the beans. That may well mean an increase in the capacity
of existing plants or the erection of new ones, and if it does,
our company may be called upon to do its part in increasing
production. We, of course, are standing by, and are willing
to do whatever is necessary.” Address: President, A.E. Staley
Mfg. Co..

2208. Sweeney, O.R.; Arnold, L.K. 1942. Plastics from
agricultural materials. Iowa Engineering Experiment Station,
Bulletin No. 154. 52 p. Feb. [21 ref]
• Summary: Contents: Introduction. Soybean meal
plastics: Soybean meal-furfural plastics, soybean mealphenol-aldehyde plastics (effect of varying proportions of
ingredients, effect of hexamethylenetetramine, effect of time
and temperature, factors affecting water absorption, effect
of ﬁllers), soybean meal-furfural-urea plastics (conclusions),
plastics from corncobs and phenol or cresol, plastics from
hydrolyzed agricultural wastes, industrial possibilities of the
plastics studied. Address: 1. Prof. of Chemical Engineering;
2. Assoc. Prof. of Chemical Engineering. Both: Iowa
Engineering Experiment Station, Iowa State College A&M,
Ames, Iowa.
2209. American Lecithin Company, Inc. (Cleveland, Ohio).
1942. LEXO. U.S. Trademark 293,954. Registered March
10. Application ﬁled 27 Oct. 1941.
• Summary: Word Mark: LEXO. Good and Services:
Lecithin ﬁlled cookies First use: 1941.09.16. First use in
commerce: 1941.09.16.
Mark drawing code: Typed drawing.
2nd renewal: 1982.03.10. Cancellation date: December
14, 2002. Address: 11001 Madison Ave., Cleveland, Ohio.
2210. Chemurgic Digest. 1942. War and soybeans. March
15. p. 37. Reprinted from The Research Viewpoint, issued by
Gustavus J. Esselen, Boston, Massachusetts. [1 ref]
• Summary: “When Henry Ford turned the lowly soybean
over to his research laboratories he started something.
First came oils useful in the paint industry; then the meal
was converted from uneconomic fodder to plastic steering
wheels and automobile parts and accessories. Now another
milestone is reached by the successful extraction of protein
from soybeans, and the conversion of this protein into a ﬁber
having many of the characteristics of wool.
“Chemically speaking, the process is relatively simple.
Oil is removed from the bean by solvents, and the oil-free
meal is dissolved and the protein precipitated with acid. After
washing and drying, the protein is again dissolved, aged,
and then forced through spinnerettes, emerging as ﬁber. The
ﬁber is stretched, set, and dried, after which it is loose and
ﬂuffy, so that it might easily be mistaken for wool. But there
is nothing simple in the execution of these processes. Every
step is beset with complications. Any iron coming in contact
with the protein, for instance, throws it off color. The acidity
must be controlled with narrow limits to insure uniformity.
Temperature cannot vary more than a degree or two, and the
stretching, simple as it sounds, is a tricky operation.
“These details, and a hundred more, had to be worked
out empirically, painstakingly. Now the process has been
standardized in a pilot plant and is ready for commercial
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production at the scheduled rate of 1,000 pounds per day in
one of the Ford plants at Dearborn.
“Originally designed for use in upholstery, the new
fabric may, thanks to the war, be pressed into service as
a substitute, partially at least, for wool in clothing and
blankets. In any event, this milestone of progress, born of
research in the automotive industry, may one day be of
inestimable value to the original supplier–the American
farmer.” Address: Boston, Massachusetts.
2211. Warden, Philip. 1942. Soy beans rise on seed buying
by government. Chicago Daily Tribune. March 17. p. 23.
• Summary: “Commodity Credit corporation purchases of
seed soy beans gave the bean futures market independent
strength yesterday” at the Chicago Board of Trade in Illinois.
“Processing plant operators in Decatur, Illinois, soy
bean capital of the United States, informed Chicago grain
men that the government agency was seeking to buy as much
as 100,000 bushels of high grade seed beans for eastern
shipment.” Such high oil yielding varieties were reported to
be selling for $2.50 to $3.00 a bushel.
Government buyers said they wanted only soy beans
with a low moisture content; tests at the University of Illinois
agricultural experiment station show that these have a higher
germination rate.
An interesting diagram, titled “Some of the principal soy
bean products,” shows whole soy beans falling into a hopper,
below which are many branching “pipelines” of products
made from the whole soy beans: (1) Soysauce, condiments,
other uses. (2) From the meal: Stock feed, fertilizer, glue,
plastics, other. (3) From the ﬂour used industrially: Vegetable
casein, paper coating, adhesives, other. (4) From the ﬂour
used as food: Bread, crackers, wafers, macaroni, ice cream,
sausage, infant & invalid foods, other. (5) From the crude
oil used industrially: Soaps, glycerine, paint, varnish, core
oil, linoleum, other. (6) From the crude oil used as food:
Lecithin, confectionary, medicinal. (7) From the reﬁned
oil: salad oils, cooking oil, mayonaise [mayonnaise], lard
compounds [vegetable shortening], other uses.
Note 1. This is the earliest published English-language
document seen (April 2012) that contains the word
“soysauce” (spelled as one word).
Note 2. This is the 2nd earliest document seen (Oct.
2006) which uses the term “soy bean capital” (of the United
States) in connection with Decatur, Illinois.
2212. McIlroy, G.G. 1942. The soybean in war and defense.
National Farm Chemurgic Council, Chemurgic Paper No.
134. 6 p.
• Summary: Presented “at the Eighth Annual Chemurgic
Conference 2:00 P.M., March 27, 1942, Chicago, Illinois.
“Mr. Chairman, Members of the National Farm
Chemurgic Council, Ladies and Gentlemen:
“Years ago when I was ﬁrst called upon to appear on

various agricultural organization programs, I was told that it
was absolutely necessary for these who had the responsibility
of arranging such programs, to frequently secure new
material, that the loyal members who attend annually become
tired of having the same speakers appear before them with
the same voice and same subject year after year. Sometime
ago I thought I was due for relegation. If you will bear with
me today it may be changes will be in effect before another
year.
“The subject given me, ‘The Soybean in War and
Defense’ is an old one to me and to many of you. We have
talked along this line for years to Congressional leaders
and Congressional Committees at Washington. We have
attempted to spread the gospel of preparedness throughout
the land.
“I had not intended to use the expression ‘I told you so!’
At least, originally, I felt that way. But a short time ago I
listened to a broadcast of one of our good cabinet members
at Washington, and it seemed to me that he took particular
delight in chiding the nation for not following him 100%
on a certain policy he had been advocating. It was then that
I made up my mind that if such tactics were permissible in
higher circles I should not be denied such pleasure on this
occasion.
“Did any of you ever see this pamphlet? I am sure that
many of you remember it well. It contains addresses of our
good friend, the late A.K. Loomis and our President, Wheeler
McMilllen, before the annual convention of the Association
of American Producers of Domestic Inedible Fats, four
years ago, in this city. The title of the booklet is ‘National
Dependence on Foreign Fats.’
“Let me quote from Mr. Loomis’ talk: ‘One of
the forgotten items of American political and business
economics has been the production of fats and oils and of
oil bearing materials. While American industrial users have
combed the far reaches of the world for oil and oil bearing
materials only waste and neglect have marked the domestic
production of these materials.
“’The United States has reached the position of the
largest consumer of animal and vegetable fats of the world.
The manufacture of industrial products and food products
in which oils and fats are used have become outstanding
domestic industries. Yet these industries are dependent upon
imported raw materials to a greater extent than any other
domestic industry of comparable size. The sum total of dollar
value of fats and oils imports is the largest item in our import
commerce. Our whole public is equally dependent on these
foreign supplies.’
“Continuing, Mr. Loomis said, ‘We actually need today
an increase of two billion pounds per year in our domestic
production in order to be safely self sufﬁcient–able to
withstand a Paciﬁc coast blockade.’
“Later in the same meeting our President Wheeler
McMillen talked along the same line. He said, ‘We can
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be licked... for the lack of fats and oils, For the Lack of
Any One of a Dozen Commodities, no matter how many
battleships and how many airplanes we may have.’
“It is gratifying to realize that you and I have had, and
have, available, counsel of that type.
“Acting on such information from such sources the rank
and ﬁle of us, interested in the production of oil bearing
seeds and products, traveled far and wide attempting to
spread the gospel. The Domestic Fats and Oils Conference
was organized in Washington with our able member,
‘Soybean’ Johnson at its head and Mr. Loomis as its
Washington representative.
“Although much able and conscientious effort was
devoted to this work we never accomplished what was
desired principally due to the fact that increased domestic
production conﬂicted with the Administration’s Reciprocal
Trade Agreement program. We were told to ‘forget it’. We
did not do that. If we had we could not say, ‘I told you so’
today.
“Now we are in the very situation our able farm leaders
have predicted and were trying to prevent. Reciprocal Trade
Agreements have been relegated for the duration and it is the
farmer’s responsibility to arise to meet the situation.
“The soybean was considered for years to be an upstart
in American agriculture and those of us who were too
enthusiastic as to the merits of this particular crop were
looked on as fanatics.
“But, ‘every dog has his day’. Now we are called on
by the very people who ridiculed our ideas of past years to
increase our production to every possible extent in order to
prevent a national calamity. Life at times provides complete
satisfaction,
“Let us change now to an attitude of construction which
each and every one of us has and should have. We all desire
to cooperate and to do everything within our power and
ability to win this war. Those of us who can assist in the way
of increased production of food including fats and oils which
involves the soybean, are enlisted ‘for the duration’.
“We are asked for Nine Million Acres of the soybeans,
54% more than last year. Such increased production involves
problems which are far reaching. The order in which these
problems will be encountered is about as follows:
“First, we must have the Available Acreage.
“We must have sufﬁcient Seed of the proper germinating
qualities and of varieties of recognized merit.
“Sufﬁcient Production Machinery is needed; also
Harvesting Machinery.
“Then we must know that there is sufﬁcient Storage at
Harvest Time. Later, Storage Between the Harvesting Time
and Processing.
“Sufﬁcient Processing Capacity must be provided.
“Storage for Oil
“Storage for Meal
“Finally, Market for Oil

“Last but not least, by any means, the Market for the
Meal.
“Our Department of Agriculture and Ofﬁce of
Production Management by changing the attitude of the
Triple A toward the soybean, and by guaranteeing a liberal
price for the 1942 crop, have, in my opinion, already
provided the acreage available for such use. With the acreage
available it will be planted if we are favored with a normal
spring throughout the nation. Along this line and in the
production of all other crops, bear in mind that for ﬁve years
in succession the nation has been blessed with favorable
weather conditions. Sooner or later the law of averages must
apply itself and when it does, some of our best laid plans will
be completely upset. This spring may be excessively wet in
certain soybean growing sections or all over the nation. If so
it is possible that not only part of our soybean crop will never
be planted but other needed crops will be curtailed.
“Those of us who have to do with the farm management
business and cropping plans know that the farmers are
planning to produce that extra 54% if weather conditions
permit. The majority of these farmers have also given careful
thought to the matter of seed and production and harvesting
machinery.
“As to seed, I will say that undoubtedly there is plenty
available to ﬁll requirements in every way. Some reports
are continually coming in as to poor germinating ability of
some particular lots of seed yet I believe that this alarm is
but temporary. However, no good farmer will plant any seed
whose germination has not been proved by himself or by one
of the many state institutions whose help may be had for the
asking.
“Proper Production Machinery is important and is being
looked after by our farmers” (Continued). Address: Irwin,
Ohio.
2213. McIlroy, G.G. 1942. The soybean in war and defense
(Continued–Document part II). National Farm Chemurgic
Council, Chemurgic Paper No. 134. 6 p.
• Summary: (Continued): Also we must harvest those
beans. If we produce a lot of soybeans and fail to get them
harvested we have not done our job. It is here again that
the weather enters the picture, With continued favorable
weather throughout October we could harvest our increased
1942 crop very conveniently and completely. But we cannot
always count on the weatherman’s cooperation. Many of
our best growers have already bought or contracted for
new or larger combines. Some have been delivered. For the
increased crop we should have 30 per cent more harvesting
capacity. I think that is impossible for several reasons.
With that condition existing I believe it well for growers to
consider splitting their acreage and using an early variety
on one portion and a later or late type of soybean on the
balance of the acreage. In Ohio last year our earlier soybeans
of the variety, Lingo, were completely harvested before our
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latest bean, the Scioto, was sufﬁciently dry to allow proper
combining. This made it possible on farms where the acreage
had been so divided, to use the same combine more days and
to harvest more beans with no increase in investment.
“There is no question but that storage facilities will
be in demand. We are urging the farm supervisors in our
organization to make every effort to have in good repair all
space on each farm where beans might be stored, temporarily
or for months. If we have our enlarged crop as planned, and
weather conditions permit, it is going to be no small problem
for the country elevator, the railroads and the processor to
handle them. Any difﬁculty along the line is apt to throw
the responsibility of housing back on the farmer and the
farm buildings, hence the advisability of being ready for the
emergency.
“In the last few years under the ever normal granary
system we have increased the grain storage capacity of
our country yet under present war conditions with every
single kind of storage space in demand I have grave fears
in connection with our 1942 soybean crop. I know that our
processors are making every effort to do what they can; our
railroads already over loaded will respond to the best of their
ability yet we cannot hope for the impossible.
“In this case, the impossible consists in having the
mammoth proposed crop handled in a normal or anything
similar to a normal manner. Let each and everyone of us
interested in the soybean industry pass along the word to the
individual farmer that he may give serious thought to the
matter of making available all possible storage space on his
own property.
“As to the processor and his processing capacity, I will
say that if he never has had sufﬁcient supply of beans to run
his plant twelve months out of a year he should be ready to
do so as the beans are going to be available.
“The market for the oil is here and will remain with us
for the ‘duration’ and some years afterward. Why do we have
this market! Because fats and oils are vital to our living.
“The average American used 82 pounds of fats and oils
last year. You ate 53 pounds of that 82. Of that amount 18
pounds was butter, 15 pounds, lard, vegetable shortening
10 pounds, margarine 3 pounds and 7 pounds was included
in the salad dressing you consumed. You used 17 pounds
in soap for your bath and laundry work. The balance of 12
pounds was used for miscellaneous purposes.
“In 1940 we used 10 billion pounds of fats and oils of
which approximately 6½ billion pounds went into edible
products; 2 billion were made into soap; 1 billion into paints,
varnishes, printing inks, and linoleum products; and another
one half billion was used for a variety of industrial purposes.
“Of the 10 billion pounds of fats and oils used we
imported more than 1½ billion from the Philippines, Africa,
Argentina, Brazil, The Dutch East Indies, and Malaya. After
you have that list of countries from which we receive these
imports, it is easy to fully appreciate the situation as it is

today and will be for some time to come. Our fats and oils
importations are curtailed or discontinued just as are rubber
shipments.
“For last year, 1941, our domestic production of fats and
oils was higher than for any previous year in the history of
our nation yet in spite of that record year it was necessary to
use Three Hundred Million Pounds of our reserve supply to
ﬁll our needs. It is estimated by our government experts that
our requirements for 1942 will be 12 billion pounds. During
this year our normal importation of more than 1½ billion
pounds will be reduced to an insigniﬁcant tonnage and by
using a little arithmetic and the Department of Commerce
ﬁgures we ﬁnd that it will take 2 or 3 billion pounds to make
up the deﬁcit. Is it any wonder that there will be a market
for our soybean oil? Is it any wonder that our government is
taking steps to increase our domestic production?
“Also, bear in mind that if our 1942 goals are met 100%
none of this increased production will be available before
late in the year and no large amount then. It appears that the
end of 1942 will see our reserve stocks completely consumed
in spite of anything we can do.
“The 1942 goals call for Seven Million additional acres
devoted to oil bearing seeds, soybeans, peanuts, and ﬂaxseed,
and as these seeds are processed for oil there is developed,
at the same time, great amounts of meal for which the
processor must have a Market. I am well aware that this is
a matter of grave concern but bear in mind that in order to
produce this great quantity of meal Seven Million acres have
been taken from the production of other animal feed and that
deﬁcit must be met in some way. Theoretically at least, the
increased amounts of high protein supplement if properly
distributed among our increased number of livestock, would
balance matters to the advantage of all concerned. We
all know that amounts of protein supplement used by the
livestock feeders could be doubled and the result would be
proﬁtable to the livestock industry. We all know, too, that
through educational programs sponsored by agricultural
colleges, the federal government, and commercial feed
companies, the use of proper supplemental feed has
increased by leaps and bounds annually. Let us hope that this
trend stimulated by the loss of the animal feed heretofore
produced from the Seven Million Acres will take care of the
situation.
“Additional argument, along this line, for the
encouragement of the processor, was developed by Nelson
P. Noble at last year’s meeting of the American Soybean
Association at Des Moines [Iowa]. Mr. Noble presented
some ﬁgures based on the 1941 Department of Agriculture
estimates of the livestock population of the nation. He
showed conclusively (to me at least) that in order to properly
feed the livestock of our nation we could double our 1941
production of oil bearing production and still be far short of
the required amount.
“In concluding let me attempt to again impress you with
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your responsibilities as growers, elevator men, railroad men
and processors. As I said, fats and oils are vital to the life of
our nation. We are in the midst of the greatest calamity that
ever befell our country. In spite of what our innumerable
optimistic newscasters and newspaper reporters tell us, we
do not know how long the war will last nor whether we will
in the end be victorious. For three months our forces–naval
and land–have been giving ground, not due to any lack of
ﬁghting spirit but to lack of war materials. Production of
needed supplies must be increased. Each and every one must
do his part. Some are ﬁtted for one kind of assistance and
some for another.
“We of the soybean industry, growers and processors,
are very fortunate in that we are already a part of an industry
essential to victory. We can apply our patriotism to the thing
we know best.
“We Must and we Will do the job!” Address: Irwin,
Ohio.
2214. Strayer, George K. 1942. Soybean developments in
the midwestern states. National Farm Chemurgic Council,
Chemurgic Paper No. 151. 5 p.
• Summary: Presented “at the Eighth Annual Chemurgic
Conference, March 27, 1942, Chicago, Illinois.
“The soybean industry of the United States, which is
centered in the Mississippi valley, is now undergoing the
most turbulent changes which have taken place since its
inception. It is being called on to produce over 350,000,000
more pounds of soybean oil than it has ever produced in
previous years. In producing that oil the industry will also
produce something over 2,000,000,000 pounds more high
protein feed than have ever before been produced. To do that
job the Triple-A has asked for an increase of 54% in acreage
over the 1941 ﬁgure. When it is considered that the 1941
ﬁgure was much larger than that of previous years, you begin
to get an idea of the changes that are taking place. With the
exception of two years the soybean acreage of the United
States has doubled every year since 1928.
“Let’s be more speciﬁc and see what the change will
mean in different states. In 1941 Illinois produced 2,285,000
acres of soybeans. In 1942 she is being asked to produce
2,900,000, or an increase of 27% over 1941. In 1941 Indiana
produced 856,000 acres. In 1942 she is asked to produce
1,200,000 or a 40% increase. Iowa produced 949,000 acres
in 1941 and in 1942 is asked to produce 1,750,000 acres, or
an increase of 84%. Kansas produced 47 acres last year. In
1942 she is asked to increase to 125 acres, or 265% of the
1941 ﬁgure. The eleven midwestern states in 1941 produced
5,231,000 acres. In 1942 their suggested acreage is 7,600,000
acres. This amounts to a 45% increase in acreage over 1941
and 77% increase over those same states in 1940.
“Signiﬁcant increases in acreage are also being asked
in other soybean producing states. The eastern seaboard
states of Delaware, Maryland, New Jersey, New York,

Pennsylvania, and West Virginia last year produced 86,000
acres. This year they are asked to produce 143,000. This
means a 66% increase of these states.
“The southern states show the greatest gain in
percentage of any soybean producing region. The states
of Alabama, Arkansas, Georgia, Kentucky, Louisiana,
Mississippi, North Carolina, South Carolina, Oklahoma,
Tennessee, Texas, and Virginia last year produced 538,000
acres. Their 1942 goal totals 1,257,000 acres, or 234% of the
1941 ﬁgure. Louisiana shows the largest increase jumping
from 17,000 acres in 1941 to 120,000 acres in 1942. The
1942 ﬁgure is 706% of the previous year.
“Please keep in mind the fact that these ﬁgures are for
soybeans seeded for the production of beans, and that they
do not include the acreage planted for hay, forage, and for
other uses.
“We are being asked to produce in 1942 a total of
9,000,000 acres of soybeans, as compared with 5,855,000
acres in 1941. The increase on a national basis amounts to
54%. That means there will be more bushels of soybeans
planted this spring in the corn belt than there will be of corn
in the same area.
“Immediately the question of processing capacity of
the nation arises. Is the vitally needed machinery available
to convert this vastly expanded increase into the needed
products of the oil and meal? The answer appears to be
‘yes’–or nearly so. Assuming that we will produce an
average of 18 bushels of beans per acre (which is probably
liberal for a national average), we should produce a national
total of about 167,000,000 bushels of soybeans. For general
purpose we can assume that 15 to 17,000,000 bushels
of these will be held back for seed, fed on the farm, and
otherwise disposed of. This leaves 150,000,000 bushels to be
processed.
“According to the U.S. Regional Soybean Industrial
Products Laboratory the maximum crushing capacity of the
soybean mills of the nation is approximately 105,000,000
bushels per year. This ﬁgure is based on operation of 365
days per year, with 5% allowance for breakdown and
stoppage. Many of the 1942 crop soybeans will be produced
in or adjacent to cotton seed crushing plants. Many of these
plants have crushed some soybeans in the past. Ofﬁcials
of the regional laboratory estimate that the capacity of
those cotton seed mills which have crushed soybeans in
the past can be conservedly [sic, conservatively] ﬁgured
at 20,000,000 bushels per year. We have then a deﬁnite
crushing capacity of mills in the coastal areas which in the
past have been operating on imported oil-bearing materials
and those cottonseed plants which have never before crushed
soybeans, but which could be adapted. Dr. W.H. Goss of
the regional laboratory estimates that the copra mills on the
west coast could crush from 11 to 12,000,000 bushels of
beans annually. Add to this the additional capacity of the
copra, crushing mills on the east coast, and the capacity of
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the cotton seed mills which have never before operated on
beans and you have a ﬁgure well over 150,000,000 bushels
projected production.
“One of the signiﬁcant developments which has come
into the soybean picture in recent months is that of the
production of soybean ﬂour. To my knowledge no deﬁnite
ﬁgures on the production of this product have been released.
We do know that the quantities leaving our shores have
increased materially during recent months, and that in
addition to the soy ﬂour exports we have also been sending
quantities of whole beans and bean meal beyond our shores.
“The signiﬁcant point in this development would appear
to me to be that of development of a market which is quite
likely to continue at the conclusion of the war. If we assume
that the major portion of this is going to Britain to furnish the
protein for human diet we can also assume that such a market
will be retained at the conclusion of the war activities. It
will take years to build up the livestock population to the
point where meats will again furnish the major portion of
the protein for the diets of continental Europe. Several of
our larger soybean processing mills have already turned
exclusively to the production of soy ﬂour. Developments are
in sight which may increase their consumption way beyond
the wildest dream.
“As a result of shutting off supplies of foreign fats and
oils we are focusing increased attention on the oil yield
of soybeans. Each state war board has been authorized to
publish a list of varieties of soybeans which will be accepted
for the government guarantee of $1.60 per bushel on No.
2 beans of the 1942 crop. The choice of varieties is left
entirely to the state with due recognition to be given the oil
yield. Growers of beans who have been producing varieties
which consistently run below 17.5% oil yield are being
encouraged to change to varieties which will produce more
oil. In order to qualify for the minimum guarantee price a
17.5% oil content, on the basis of 10% moisture is required.
We understand that in some states the old stand-by varieties
such as Manchu and Mandell are being questioned because
of their low oil content. The consistent varieties, such as
the Midwest and its new cousin, the McClave are being
eliminated in all states.
“Many persons have been concerned in recent months
about the supply of seed which will be available for planting
the 1942 crop. According to the ﬁgures which we are able
to obtain from each of the midwestern states it appears
probable that there are sufﬁcient supplies of seed on hand.
Many of those lots of seed are so high in moisture content
that special handling will be necessary in order to preserve
their germination. In Iowa we ﬁnd that an 18% moisture
content is only average and that some lots of beans run over
20% and still retain their germination. Low temperatures
seem to effect germination on soybeans much less than
on corn. In experiments run at Iowa State College during
1939-40 it was found that beans under 14% moisture were

absolutely safe from the standpoint of germination, and
that beans between 15 and 20% moisture could withstand
temperatures as low as -20 degrees F. (20 degrees below
zero) without material effect on germination. It seems that
there is far greater danger of loss on germination through
heating of beans in the bin than through low temperatures.
We seriously question the ability of many lots of beans
which are in storage bins to retain their viability when warm
weather arrives and when the high moisture content causes
the beans to heat. The remedy for such beans is to artiﬁcially
dry them or to so store them that there will be free circulation
of air and loss of moisture. If the facilities are not at hand for
artiﬁcial drying of the beans they should be sacked in open
mesh bags and piled so that there will be free circulation of
air. Place them near a door or window that can be opened.
Remove them from vicinity of livestock, from which they
will absorb moisture. Keep in mind that any soybean of a
moisture content of above 12% are subject to some heating
when weather conditions will allow it” (Continued). Address:
Secretary, American Soybean Assoc., Hudson, Iowa.
2215. Strayer, George K. 1942. Soybean developments in the
midwestern states (Continued–Document part II). National
Farm Chemurgic Council, Chemurgic Paper No. 151. 5 p.
• Summary: (Continued): “Unquestionably there are
sufﬁcient supplies of seed if we will take care of them in a
matter which will retain their germination. We may not be
able to obtain seed of the few varieties which are particularly
high in oil content. We can use these varieties which rank
near the top.
“Indicative of what can be done in soybean production
was the yield produced by Mr. Paul Westbrecker, winner of
the Illinois Soybean Growing Contest for 1941. On a 10-acre
ﬁeld of Illini soybeans Mr. Westbrecker produced an average
yield of 50.73 bushels per acre. His score, based 40% on
yield, 25% on economy or production, 20% on oil content,
and 15% on quality of soybeans, was 99.05. Other winners in
this contest all produced yield of more than 40 bushels to the
acre. The winner of the Indiana soybean production contest
produced 42.4 bushels per acre. When the national average
yield is less than 20 bushels per acre it seems that we have
much to learn about soybean production.
“The regional laboratory and the state experiment
stations are doing considerable work with the production
of varieties which are higher in oil content than the ones
now available. I understand there are several lines, of
which Dr. Hopper will probably tell you in his presentation
which have been developed and are being considered for
introduction. Most of you probably know that the University
of Illinois has introduced the Chief variety. It appears to be
an extremely high yielder and to have several other desirable
characteristics. To my knowledge there are no other new
varieties yet available for distribution.
“Home economists throughout the nation are for the
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ﬁrst time emphasizing the value of the edible or vegetable
varieties of soybeans. Of the large number of inquiries
that come to my ofﬁce each day the predominant number
at the present time are concerned with green soybeans for
human food. The Iowa Agricultural Experiment Station
recently issued a new bulletin, No. F-39, entitled ‘Vegetable
Soybeans.’ While the production varieties will never reach
the proportion of that of ﬁeld varieties, we anticipate there
will be more and more of them used in the home garden each
year. As we learn to handle and utilize them, and as we make
plant selections less susceptible to shattering the vegetable
bean will become a more important factor. During the war
we will probably see increased emphasis upon vegetable
soybeans by those who are in charge in the food for victory
program.
“I will not attempt to discuss here the research work
which is being conducted at the Regional Soybean Industrial
Laboratory at Urbana. Dr. Cartter will appear later in the
afternoon and will discuss developments there in detail.
It will sufﬁce to say that out of the work which has been
conducted at the laboratory you will see greatly increased
usages of soybeans and soybean products in industry. War
time demands have caused artiﬁcial stimulation of research
work and beans will be taking an increasingly important
part in our war time economy. Not only the oil, but also the
soybean meal, will be utilized by our war machine.
“A great amount of interest has been shown in the usage
of soybean products by the German army. In our December,
1941 issue we carried a story which was a condensation
of a German army Soya cookbook which was issued by
the High Command and furnished to all army cooks. A
large number of reprints of that article have been made and
have been given wide spread distribution. Each day we
receive inquiries concerning it. Many food magazines have
reprinted it. The New York Public Library has considered it
signiﬁcant enough to make micro-ﬁlm copies for use in their
institution. The English translation constitutes 108 pages
of single spaced typed material and is made up of several
hundred recipes of ‘Pure Soya or Edelsoya’ usage in German
army diets. Soya ﬂour is used because of its high protein
content and because it can be used in many recipes without
materially effecting the characteristic taste of the food.
“Our own army high command has made itself
interested in soybean foods and recently issued speciﬁcations
for two army rations utilizing soybean ﬂour. The constituents
of type I defense biscuit include soybean ﬂour and vegetable
shortening. About 30% by weight of the constituents of
this biscuit are soybean products. Soybean ﬂour is also
being included in U.S. army ﬁeld ration K. This is a special
ration for parachute and mobile troops. It is also under
consideration by the army air corps for storage in planes. It
is highly imperishable and is intended for conditions where
access to army ﬁeld kitchens is impossible. We anticipate
that there will be further use of soybean ﬂour and soybean

oil by our army as they become more acquainted with their
use and more conscious of their value. Most of the work
on soybeans is done at the quartermaster corps depot in
Chicago.
“Soybean developments in the middlewestern states
during recent months have been those concerned with
production. In the all-out effort to insure adequate food
supplies for ourselves and our allies we have tended to
overlook the industrial developments. We shall probably
continue to do so until the conclusion of the war. At that time
there will be a large number of industrial and commercial
developments awaiting us to take over the supplies of beans
now being diverted into war channels. Industrialists are
working on them–our land grant colleges are working on
them–research agencies are working on them–the regional
laboratory is working on them–independent research men,
chemists and soybean believers are all working feverishly on
their pet theories on the utilization of the crop.
“The war has given added stimulus to soybean
production and that stimulus may cause us some headaches
at the conclusion of the war. The national trend of
developments has been side tracked by artiﬁcial stimulation.
It is entirely possible that development in utilization will
keep pace. We do know that the soybean is here to stay
and that it is ﬁlling an increasingly important place in
middlewestern agriculture.” Address: Secretary, American
Soybean Assoc., Hudson, Iowa.
2216. Photograph of Henry Ford standing with Clem
Glotzhober outdoors, Dearborn, Michigan, March 28. 1942.
• Summary: Negative number: unknown.
Note: This photo negative may be ﬁled in the Ford
Archives at: “Ind–Autos–FMC–Eng & Des” which means
“Industry–Autos–Ford Motor Co.–Engineering and Design.”
2217. Decker, E.E. 1942. Cold weather hints for cold water
glue. American Builder 64:89-90. March. *
2218. Perry, Thomas Doane. 1942. Modern plywood. New
York and Chicago: Pitman Publishing Corp. xii + 366 p.
Bound in plywood. Illust. 24 cm. 2nd ed. was 1948. [2 soy
ref]
• Summary: The new method produces synthetic-resinbonded plywood, which has superior durability. Page 61
discusses soya-bean glues, which are mixed cold (as are
casein glues).
Note: The 1944 edition of this book contains much more
information about “soybean glues.” Address: Moorestown,
New Jersey.
2219. Chemurgic Digest. 1942. Factory consumption of
soybean oil. April 30. p. 61. [5 ref]
• Summary: The following amount of soybean oil (in
pounds) was consumed by various industries during the

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 850
1941 calendar year. For food uses: Shortening 215,967,000
(46.5% of the total). Oleomargarine 75,634,000. Other edible
products 47,976,000. Total edible uses: 339,577,000.
For non-food uses: Paint and varnish 41,594,000. Soap
24,737,000. Linoleum and oilcloth 7,666,000. Printing inks
255,000. Miscellaneous products 23,445,000. Loss including
oil in foots 26,412,000. Total: 463,686,000. Note: Edible
uses are 73.2% of the total.
2220. Dies, Edward J. 1942. Soybeans: Gold from the soil.
New York, NY: The Macmillan Co. 122 p. April. Index. 21
cm. Revised ed. March 1943. 122 p. Includes index, Illust.,
22 cm. [205 ref]
• Summary: A landmark popular book and a good
description of the pioneering period of soybean production
and processing in the United States.
Contents: 1. A certain man of science (William Morse
and Dr. C.V. Piper). 2. Vignette from antiquity (how the
soybean vine saved a caravan in China besieged by bandits).
3. Birth of an industry (U.S. soybean crushing). 4. The big
drive starts (A.E. Staley, Glidden, Central Soya, Buckeye
Cotton Oil Co., Drackett Co., ADM, Allied Mills, Ralston
Purina, Spencer Kellogg and Sons, Swift & Co., Shellabarger
Grain Products Co. Standard Soybean Mills, Iowa Milling
Co.). 5. Breeding new types (Burlison, Hackleman). 6.
Scientists commend product (oil and meal). 7. Lakes of oil.
8. In the ﬁeld of industry (U.S. Regional Soybean Industrial
Products Laboratory, and Henry Ford). 9. Listening post
for soy (NRRL at Peoria). 10. Whims and price turmoil. 11.
Milk for the tots of China (Dr. Harry Miller). 12. Soys in the
home garden (“the vegetable soybean for table use,” “garden
varieties of soybeans,” “green soybeans,” “green vegetable
soys,” “vegetable type soybeans,” “edible varieties”). 12.
Americanizing soy foods (mainly about soy ﬂour and
improving its taste for use during World War II). 14. Little
bean, what now? Appendix: Chronology of the soybean (27
entries). Bibliography. Dies was born in 1891.
Illustrations and diagrams show: (1) Principal centers
of U.S. soybean production (p. 19, map). “Almost 90 per
cent of all soybeans are harvested in Illinois, Iowa, Indiana,
and Ohio. If three other states are included as shown on the
map–Missouri, Michigan, and Virginia–the total is 97 per
cent. (2) Principal centers of U.S. soybean processing (p. 20,
map). Discs of different size show the various centers. Since
Illinois produces 52% of the harvested soybeans, central
Illinois is the center of soybean processing [crushing] in
the USA. “Total processing capacity in late 1942 exceeded
100 million bushels for the regularly established soybean
processing plants.” (3) Diagram of uses of the soybean (p.
68).
Chapter 2, “Vignette from antiquity” begins: “Even
when the Pyramids were being built, three hundred years
before the Tower of Babel, and twelve centuries before
Solomon fashioned his temple, the soybean was hoary with

age. The earliest writings on the subject go back to the period
of the Pyramids.
“But of the science of soybean growing you will ﬁnd
no recorded beginnings in the musty tones [sic, tomes] of
oriental history. No book reveals the name of the inquisitive
oriental who in the misty long ago began sowing the seeds,
harvesting the beans, pounding them into a mash for cooking
and eating, and probably boring his friends no end with tales
of their merit. There is no record depicting this unsung hero’s
foresight in saving the seed of the magic plant against next
year’s hunger. Likely as not he was a crude dreamer who
fumbled his hunches and accomplished little in a lifetime of
wrestling with the problem of proper cultivation.
“Oriental literature of a later date contains much about
the plant but of its origin as a food product again there are
only legends.
“A choice vignette from antiquity on the initial use of
soybeans runs something in this fashion. Long, long ago,
far back in the dim past, a caravan pulled out of an eastern
China town. It consisted of a number of merchants and
their servants... The caravan was bound for a distant inland
settlement intent upon disposing of its valuable wares.” After
trading in the north, the caravan headed home, “now laden
with gold, silver, and choice furs received in payment for the
merchandise. Suddenly at dusk on a day when the caravan
was still far from home it was surrounded by bandits who
had learned of the rich prize at hand. Merchants and servants
took quick refuge in a rocky deﬁle easy of defense. Here
they were besieged day on day until their scanty provisions
ran low and starvation seemed inevitable. At length a
servant whispered to his master and pointed to a vinelike
plant bearing some sort of legume. No one could recall
having seen such a plant before but all were touched with
the pinch of hunger. So with grave doubts the men pounded
the beans into a thick ﬂour, mixed it with water, and made
coarse cakes. Upon these cakes the caravan survived, and
with renewed strength fought off the foe until help arrived.
And, so the legend goes, from that day forth the miracle
bean became the staff of life in China.” Note 1. This story
of the caravan besieged by bandits in China is a longer and
embellished version of the tale ﬁrst dreamed up and told by
H.W. Galley in Soybean Digest (Dec. 1940).
“True or false, the story has lived through the ages.
“For the ﬁrst written record of the soybean one must
turn to ‘Materia Medica,’ written by Emperor Shen-nung in
2838 B.C. It describes many plants of China including that
of the soybean, but even the name is clouded with antiquity.
In the early Chinese history the name ‘Shi-yu’ [sic] and the
‘Ta-tou’ were applied to the soybean. These names probably
antedate the ﬁrst authoritative records of the plant.”
Dies then discusses Engelbert Kaempfer, Linnaeus, and
Moench.
“Then in 1804 a Yankee Clipper ship in full sail glided
down the coast of China searching for ports for a return
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cargo. Not sure of the length of the return journey, the
captain ordered several bags of soybeans tossed into the hold
as a reserve food supply. And thus did the ﬁrst soybeans
enter America. Little was done about the soybeans then.
Note 2. This is the earliest document seen (June 2003)
that further embellishes the myth of the “clipper ship”
with phrases like “glided down the coast of China” or
“ordered several bags of soybeans tossed into the hold”–
all supposedly in connection with the introduction of
the soybean to the United States. This is also the earliest
document seen (Aug. 2000) that compares the age of the
soybean with that of the pyramids (in Egypt; the oldest and
largest was built for Khufu at Giza in the 26th century B.C.),
the Tower of Babel (in Babylon [today’s Iraq]), or Solomon’s
Temple (in today’s Israel), arguing that the soybean was
much older than all of them.
“James Mease of Pennsylvania ﬁrst mentioned in
American literature shortly after this importation that the
soybean was adaptable to Pennsylvania and should be
cultivated” (p. 9).
In Chapter 3 (p. 14) Dies notes: “The ﬁrst soybeans
processed in this country were imported from Manchuria in
1911 and sold to Herman Meyer who had a small crushing
plant in Seattle, later called the Paciﬁc Oil Mills. From the
raw material he produced the two chief products–soybean
oil meal for livestock feed and soybean oil, selling the latter
locally for industrial use. The meal was advertised and sold
as ‘Proteina,’ a high-protein feed. The venture did not last
for any considerable period; a few years later Meyer passed
away.” Note 3. This is the earliest document seen (May
2010) that mentions Herman Meyer.
“Soybeans grown in this country were ﬁrst processed by
the Elizabeth City Oil and Fertilizer Company at Elizabeth
City, North Carolina. W.T. Culpepper, now postmaster at
Elizabeth City, was manager of the new mill, started in 1912.
The ﬁrst domestic soybeans were crushed for commercial
purposes there in the late fall of 1915. It was a small
operation.”
Note 4. This is the earliest document seen (May 2010)
that mentions W.T. Culpepper.
“At that time, most of the soybeans were grown in
North Carolina, and the Winterville Cotton Oil Company
at Winterville, North Carolina, purchased expellers for
processing purposes, and these operated on soybeans for a
limited period. Still another mill, operated by Havens Oil
Company at Washington, North Carolina, crushed thirty
thousand bushels of beans as an experiment in 1916”
“’My uncle, Jonathan Havens,’ says J. Havens Moss,
‘was the ﬁrst to plant soybeans in this section, devoting
considerable acreage to the mammoth yellow [Mammoth
Yellow] type which grew and matured splendidly from the
very start. Its value to the land was obvious’” (p. 14-15).
Note 5. This is the earliest document seen (Aug. 2016)
which mentions that Havens Oil Co. crushed soybeans as

early as 1916.
Note 6. On the ﬁrst page of the copy owned by Soyfoods
Center is a signed inscription, in dark blue ink, which reads:
“With kind regards to Russell East, who has done much on
behalf of the soybean–Edward Jerome Dies.”
Note 7. Only minor changes were made on about 13
pages of the revised edition published in March 1943. None
of the statistics in the many tables were been updated, and
the bibliography was not changed. Address: USA.
2221. Dies, Edward J. 1942. Tables (Document part). In: E.J.
Dies. 1942. Soybeans: Gold from the Soil. New York, NY:
The Macmillan Co. 122 p. April. 21 cm.
• Summary: Tables show: (1) U.S. soybean acreage, yield,
and production, 1924-1941 (p. 5). During this time acreage
has increased more than 12-fold from 448,000 to 5,855,000
acres. Yield as increased 88% from 11.0 to 20.7 bushels/
acre. Production has increased more than 21-fold from 4.947
million to 106.712 million bushels.
(2) Soybean production in speciﬁed countries and
estimated world total (p. 10-11). The countries are:
China, Manchuria, United States, Chosen [Korea], Japan,
Netherlands India [later Indonesia], Kwantung [Leased
Territory], Taiwan, U.S.S.R., Rumania, Bulgaria, Yugoslavia,
other Europe (incl. Poland, Czechoslovakia, and what was
formerly Austria).
(3) Illinois soybean acreage, yield, and production,
1919-1941 (p. 25). Production (in bushels) increased from
30,000 in 1919, to 46,000 in 1920, to 167,000 in 1921, to
812,000 in 1922, to 1,431,000 in 1925, to 6,970,000 in 1930,
to 24,012,000 in 1935, to 34,912,000 in 1940, to a peak of
49,128,000 in 1941.
(4) “Soybean varieties–Origin and varietal
characteristics” (p. 38-47). For each variety is given: Place
of origin, year introduced to USA, days to mature, ﬂower
color, pubescence color, seed characters (seed coat color,
germ color, hilum color, seeds per pod, seeds per pound, oil
percentage, protein percentage), use (de = dry edible beans, f
= forage, gra = grain, gv = green vegetable).
Soybean varieties described in the table on p. 38-47 are:
Agate, A.K., Aksarben, Aoda, Arisoy, Arksoy, Avoyelles,
Bansei, Barchet, Biloxi, Black Eyebrow, Cayuga, Chame,
Charlee, Chief, Chernie, Chestnut, Chiquita, Chusei,
Clemson, Columbia, Creole, Delnoshat, Delsta, Dixie,
Dunﬁeld, Easycook, Ebony, Elton, Emperor, Etum, Fuji,
Funk Delicious, George Washington, Georgian, Green Giant,
Goku, Habaro, Haberlandt, Hahto, Hakote, Harbinsoy,
Hayseed, Herman, Higan, Hiro, Hokkaido, Hollybrook,
Hongkong, Hoosier, Hurrelbrink, Illini, Ilsoy, Imperial,
Ito San, Jogun, Kanro, Kanum, Kingwa, Kura, Laredo,
Lexington, Macoupin, Magnolia, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Green, Midwest, Mingo, Minsoy,
Missoy, Monetta, Morse, Mount Carmel, Mukden, Nanda,
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Nanking, Norredo, Ogemaw, Old Dominion, Oloxi, Ontario,
Osaya, Otootan, Ozark, Palmetto, Patoka, Pee Dee, Peking,
Pine Dell Perfection, Pinpu, Richland, Rokusun, Sato,
Scioto, Seminole, Seneca, Shiro, Sioux, Sooty, Sousei,
Southern Green, Southern Proliﬁc, Soysota, Suru, Tarheel
Black, Tastee, Toku, Tokyo, Virginia, Waseda, Wea, White
Biloxi, Willomi, Wilson, Wilson Five, Wisconsin Black,
Wood’s Yellow, Yelredo, Yokoten.
(5) U.S. production and crushing of soybeans, and
production of soybean oil and meal from 1924 to 1941 (p.
53, based on government reports). Domestic production
of soybean oil, only 2.2 million lb in 1924, had increased
almost 6-fold by 1929 to 13.424 million lb. Then in June
1930 the protective Smoot-Hawley tariff went into effect.
By levying a tariff on imported soybeans and soybean oil, it
stimulated domestic soybean crushing and production. Oil
production (in million lb) jumped immediately, from 13.424
in 1929 to 34.688 in 1930 (even though the Great Depression
had begun), to 208.9 in 1935, to 565.2 in 1940. Note: A
semi-log graph of U.S. soy oil production vs. time shows
that it increased at the most rapid rate from 1924 to 1935.
This rate decreased slightly between 1935 and 1942, then
decreased again from 1942 to about 1980.
(6) Soybean oil imported and exported (pounds to and
from USA, from 1912 to 1940) (p. 58). The ﬁrst soybean
oil was exported from the USA in the latter half of 1919. At
least 1 million pounds/year was exported from that time until
1940. The peak year was 1920, when 46.7 million lb were
exported. Source: Department of Commerce, Bureau of the
Census.
(7) Factory consumption of soybean oil by classes of
products, 1931-1940 (p. 61). The classes are: Compounds
and cooking fats [shortening], oleomargarine, other edible
products, soap, paint and varnish, linoleum and oilcloth,
printing ink, miscellaneous, foots and loss, total. In 1931 and
1932, and in most subsequent years, the leading class was
shortening. In 1939 the top four classes were (in million lb):
shortening 212.3, oleomargarine 87.1, other edible products
39.9, and paint and varnish 29.8. Source: Bureau of Census
reports.
(8) Supplies of feed in 1939 (p. 78). Feed supplies are
composed of feed grains (91.73% of the total), cereal byproducts (5.16%, including wheat meal products, gluten
feed, distillers and brewers dried), and oil and cake meals
(3.10%, including cottonseed {1.55%}, soybean {1.04%},
linseed {0.32%}, and other 0.17%). Address: USA.
2222. Dies, Edward J. 1942. Americanizing soy foods
(Document part). In: E.J. Dies. 1942. Soybeans: Gold from
the Soil. New York, NY: The Macmillan Co. 122 p. See
Chap. 13, p. 90-94. April. 21 cm.
• Summary: The soybean, used as a food, got off to a bad
start during World War I. In those patriotic days of food
substitutes, some misguided scientist ground whole soybeans

into a ﬂour and promoted its use as a replacement for wheat
ﬂour in bread. But the ﬂavor was terrible and the ﬂour got a
bad reputation.
Later it was realized that the key to Americanizing soy
ﬂour was to remove its strong “beany” ﬂavor. This was ﬁrst
achieved by removing the hulls then processing the dehulled
soybeans with heat and steam to carry off the odors and leave
the mild, nutty ﬂavor of the ﬂour intact. By 1926 soy ﬂour
was sold as a health food ﬂour. By 1935 it was shown to be
a truly acceptable product with a variety of food uses. The
amount of soy ﬂour made in the USA increased from about
25 million pounds a year before 1940 to about 100 million
pounds in 1942–and growing.
Soy ﬂour is used in a big way by Germany in its army
rations and recipes–to extend the protein of meat and bread.
German “ﬁeld kitchens started into the war with more than
two hundred soy recipes.”
The British, understanding the value of soy ﬂour,
promptly requested it from Lend-Lease. “American meat
packers provided sausage for the British army containing 20
percent soy ﬂour or grits to increase the protein content in
the can and prevent the loss of fats fried away.”
Makers of soy ﬂour in the United States include: (1)
Allied Mills Inc., Chicago, Illinois. (2) Archer-DanielsMidland Company, Minneapolis, Minnesota; (3) Central
Soya, Inc., Fort Wayne, Indiana. (4) The Glidden Company,
Chicago, Illinois. (5) I.F. Laucks, Inc., Portsmouth, Virginia.
(6) Spencer Kellogg and Sons, Inc., Decatur, Illinois. (7)
A.E. Staley Manufacturing Company, Decatur, Illinois.
Note 1. This is the earliest English-language document
seen (Sept. 2011) with the term “soy foods” in the title; it is a
book chapter.
Note 2. Most of these 7 companies are soybean crushers,
and probably therefore make defatted soy ﬂour for food use.
Address: USA.
2223. Dies, Edward J. 1942. Soybeans: Gold from the soil
(Statistical tables and charts). New York, NY: The Macmillan
Co. 122 p. April. Index. 21 cm. Revised ed. March 1943. 122
p. Includes index, Illust., 22 cm. [205 ref]
• Summary: Page 5: Soybean acreage and production, 19241941. United States crop. Soybean harvested for beans. Each
crop year extends from Oct. 1 to Sept. 30. Acreage increased
from 448,000 acres in 1924 to 5,855,000 acres in 1941.
Yield per acre rose from 11.0 bushels in 1924 to a peak of
20.7 bushels in 1939. Production increased from 4,947,000
bushels in 1924 to 106,712,000 bushels in 1941. Sources:
(1) Crops and Markets, USDA. (2) Illinois Crop Statistics,
Circular 440-441. (3) Latest government reports, 18 Dec.
1941.
Page 10: Soybeans: production in speciﬁed countries,
and estimated world total, in thousand bushels, excluding
China. Estimated world production rose from 163.000
million bushels in 1922 to 266.700 million bushels in 1940.
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China production rose from 210.038 million bu in 1931 to
231.302 million bu in 1937. Manchuria production rose from
113.469 million bu in 1922 to a peak of 196.949 million
bu in 1930, falling to 149.435 million bu in 1939. United
States production rose from 4.947 bu in 1924 to 106.712
million bu in 1941. Chosen [Korea] production rose from
13.017 million bu in 1910 to 18.333 million bu in 1938.
Japan production decreased from 17.855 million bu in 1909
to 13.473 million bu in 1937. Netherlands India [today’s
Indonesia] rose from 2.603 million bu in 1917 to 9.873
million bu in 1938. Kwantung production rose from 375
thousand bu in 1911 (with a gap between 1919 and 1924) to
650 thousand bu in 1937. Taiwan production decreased from
280 thousand bu in 1921 to 159 thousand bu in 1937. USSR
rose from 2.060 million bu in 1936 to a peak of 10.384
million bu in 1932 falling to 2.504 million bu in 1934.
Rumania production rose from 26,000 bu in 1934 to 2.572
million in 1939. Bulgaria production rose from 77,000 bu
in 1934 to 827,000 bu in 1939. Yugoslavia production rose
from 26,000 bu in 1934 to 213,000 bu in 1939. 1909-1941.
Other European (Poland, Czechoslovakia, Austria) rose
from 55,000 bu in 1932 to 60,000 bu in 1935. With many
footnotes.
Page 19: Principal centers of soybean production in the
USA. “Almost 90 per cent of all soybeans [in the USA] are
harvested in Illinois, Iowa, Indiana, and Ohio. If three other
states are included as shown on the map–Missouri, Michigan
and Virginia–the total is 97 per cent. The size of the baskets
is proportional to the volume produced.
Page 20: Principal centers of soybean processing
[crushing] in the USA. “As Illinois produces about 52 per
cent of the soybeans harvested for seed, Central Illinois is
the center of soybean processing as shown on this map. The
discs indicate relative importance of the processing centers.
Total processing capacity in late 1941 probably exceeded 90
million bushels.
Page 25: Illinois acreage and production of soybeans
for beans, 1919-1941. Acreage harvested increased from
3,000 acres in 1919 to 2.285 million acres in 1941. Yield,
in bushels per acre, rose from 10.0 in 1919 to 21.5 in 1941.
Production increased from 30,000 bu in 1919 to 49.128
million bu in 1941.
Pages 38-47: Soybeans: Origin and varietal
characteristics. This excellent table contains 18 columns.
Variety. Origin (introduction from what country, selection,
or cross). Year. Days to mature. Flower color. Pubescence
color. Seed characteristics: coat color, germ color, hilum
color, seed per pad (range), seed per pound, percent oil,
percent protein. Use (green vegetable, grain, forage). The
varieties are: Agate, A.K., Aksarben, Aoda, Arisoy, Arksoy,
Avoyelles, Bansei, Barchet, Biloxi, Black Eyebrow, Cayuga,
Chame, Charlee, Chief, Chernie, Chestnut, Chiquita, Chusei,
Clemson, Columbia, Creole, Delnoshat, Delsta, Dixie,
Dunﬁeld, Easycook, Ebony, Elton, Emperor, Etum, Fuji,

Funk Delicious, George Washington, Georgian, Giant Green,
Goku, Habaro, Haberlandt, Hahto, Hakote, Harbinsoy,
Hayseed, Herman, Higan, Hiro, Hokkaido, Hollybrook,
Hong Kong, Hoosier, Hurrelbrink, Illini, Ilsoy, Imperial,
Ito San, Jogun, Kanro, Kanum, Kingwa, Kura, Laredo,
Lexington, Macoupin, Magnolia, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Green, Midwest, Mingo, Minsoy,
Missoy, Monetta, Morse, Mount Carmel, Mukden, Nanda,
Nanking, Norredo, Ogemaw, Old Dominion, Oloxi, Ontario,
Osaya, Otootan, Ozark, Palmetto, Patoka, Pee Dee, Peking,
Pine Dell Perfection, Pinpu, Richland, Rokusun, Sato,
Scioto, Seminole, Seneca, Shiro, Sioux, Sooty, Sousei,
Southern Green, Southern Proliﬁc, Soysota, Suru, Tarheel
Black, Tastee, Toku, Tokyo, Virginia, Waseda, Wea, White
Biloxi, Willomi, Wilson, Wilson Five, Wisconsin Black,
Wood’s Yellow, Yelredo, Yokoten. Note: This long table
“Specially prepared by the Division of Forage Crops and
Diseases, Bureau of Plant Industry, U.S.D.A.
Page 53: “United States crop production of soybean
oil meal and soybean oil, 1924-1940.” This valuable table
is poorly titled. It has 5 columns: (1) Year. (2) Production
of soybeans. Increased from 4,947 bu in 1924 to 106.712
million bu in 1941. (3) Crushings [crushed]. Increased
from 307,000 bu in 1924 to 64.180 million bu in 1941. (4)
Production of meal. Increased from 7,400 tons in 1924 to
1.5369 million tons in 1941. (5) Production of oil. Increased
from 2.269 million pounds in 1924 to 565.169 million
pounds in 1941.
Page 58: Soybean oil imported and exported, 19121940. Imports rose from 24.959 million lb in 1912 to a peak
of 335.984 million lb in 1918, decreasing to 4.848 million lb
in 1940. Domestic and foreign oil exported decreased from
34.803 million lb in 1919 (For 6 months beginning July 1) to
15.953 million lb in 1940.
Page 61: Soybean oil: factory consumption by classes of
products, 1931-1940. Compounds [shortening] and vegetable
cooking fats rose from 10,869 lb in 1931 to 212.317 million
lb in 1940. Oleomargarine rose from 623,000 lb in 1931
to 87.106 million lb in 1940. Other edible products rose
from 180,000 lb in 1932 to 39.980 million lb in 1940. Soap
rose from 3.816 million lb in 1931 to 17.612 million lb in
1940. Paint and varnish rose from 6.256 million lb in 1931
to 29.828 million lb. Linoleum and oilcoth rose from 2.612
million lb in 1931 to 29.828 million lb in 1940. Printing
ink rose from 33,000 lb in 1931 to 82,000 lb in 1940.
Miscellaneous rose from 2.051 million lb in 1931 to 16.538
million lb in 1940. Foots and loss rose from 1.625 million
lb in 1931 to 20.924 million lb in 1940. The total of these
uses for soybean oil rose from 27.885 million lb in 1931 to
431.641 million lb in 1940.
Page 68: Diagram of uses of the soybean. The major
categories are: Green soybeans, used as fresh vegetables or
in canned vegetable salads. Dry soybeans, used for seed or
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to make bean sprouts, soup, soy sauce, roasted soybeans,
boiled soybeans, stock feeds, vegetable milk [soymilk] (used
to make liquid milk products, dry soy milk products, bean
curds, soy cheese), debittered soybeans (used to make full
fat soy ﬂour, soy coffee, soy butter, soy cereal). Soybean oil
meal, soybean ﬂour, soy lecithin, crude soybean oil (used
to make fatty acids, alkyd resins. glycerine, core oils, soft
soaps, hard soaps, insecticides, and many non-food products
mentioned above). Reﬁned soybean oil (used to make food
products–vegetable shortening, margarine, salad dressing,
edible oils, frying oils). Address: USA.
2224. Déribéré, Maurice. 1942. Le séchage aux rayons
infra-rouges et ses applications dans les industries du Soya
[Infrared drying of rayon and its applications in the soya
industries]. Revue Internationale du Soja 2(11):147-51.
April. [1 ref. Fre]
• Summary: Contents: The principle of infrared drying.
2225. Guillaume, A. 1942. L’utilisation du Soja dans
l’alimentation et dans l’industrie [The utilization of soybeans
in food and industry]. Revue de Botanique Appliquee &
d’Agriculture Tropicale 22(247-248):191-97. March/April.
[7 ref. Fre]
• Summary: Contents: Introduction. Food uses: Whole
soybeans, soy sprouts, soy coffee, soy milk, tofu, shoyu,
miso, natto, soy ﬂour. Industrial uses: Soy oil, Henry Ford
and hexane solvent extraction, lecithin, soybean cake, animal
feeds, plastics, green forage. Address: Professor, Univ. of
Strasbourg.
2226. Hopper, T.H. 1942. Annual Report of the U.S.
Regional Soybean Industrial Products Laboratory. Urbana,
Illinois. 98 p. 28 cm. [12 ref]
• Summary: Contents: List of illustrations. Introduction.
Personnel. Publications. Papers presented. Chemical
investigations: Progress reports by projects. Agronomic
investigations: Progress reports by projects.
The Introduction notes that this is the laboratory’s sixth
annual report. Emphasis is now “being placed on increased
production of soybeans as a part of the program to meet
our fats and oils needs during the war emergency period.
The high rate of domestic consumption, large purchases for
lend-lease shipments, and curtailment of imports of stocks
of oilseeds and oils resulting from the war in the Paciﬁc,
indicate that the United States will be faced with a possible
deﬁciency of 1 to 1½ billion pounds in the supply of fats and
oils from domestic consumption and export in 1942-43.”
The 1942 production goal of 9 million harvested acres and
approximately 153 million bushels of soybeans is about 50%
higher than the record production of 1941.
Subproject No. 1 (p. 71-72) is titled “The development
of varieties of soybeans for various industrial purposes by
introduction and selection.” Under “Progress” we read: “The

use of the words early, midseason, and late to designate
these uniform nurseries is open to objection because a group
of strains that are thought of as early for one area may be
considered late for another area within the North Central
Region. Therefore, the designations of the uniform tests have
been changed as follows:
“Uniform Early Test changed to Uniform Test, Group
II; Uniform Midseason Test changed to Uniform Test, Group
III; Uniform Late Test changed to Uniform Test, Group IV.
“Provision was made for the addition of a test of very
early soybean strains, which will be designated as Group I.
“A mimeographed publication has been prepared giving
the 1941 yields and chemical composition of all the strains
as well as the two-year and three-year summaries for these
tests.”
Note 1. This mimeographed publication is RSLM No.
62, dated Feb. 1942.
Note 2. This annual report is interesting in showing
(p. 71-72) the evolution of the term “Group.” The term
“maturity group” is not yet used, but obviously the “Groups”
were based on maturity. The previous annual report (April
1941) uses the terms “Uniform Early Test, Uniform
Midseason Test,” etc. Address: Director, Urbana, Illinois.
2227. Matagrin, Am. 1942. Le Soya et les laines artiﬁcielles
(Fibres cellulosiques “Lanosées”) [The soybean and artiﬁcial
wool (cellulosic ﬁbers “Lanosées”)]. Revue Internationale du
Soja 2(11):132-46. April. [33 ref. Fre]
• Summary: Contents: Introduction. 1. Chemical and
physical differences between natural wool and natural and
artiﬁcial cellulosic ﬁbers. 2. Methods of “lanosage” of the
artiﬁcial cellulosic ﬁbers: Physical processes, gas occlusion,
chemical methods, before during and after spinning. 3.
Advantages of the cellulose from soybean pods for making
spun ﬁber.
2228. Scientiﬁc American. 1942. Soybean ﬁber: Now being
produced on limited scale. 166:176. April.
• Summary: “Limited production of a synthetic ﬁber
developed from soybeans–a ﬁber similar to sheep’s wool–has
been announced by the Ford Motor Company.”
2229. Scientiﬁc American. 1942. Soy beans: Uses have been
widely developed by research. 166:195. April.
• Summary: The soybean crop and industry have grown
like Jack and the Beanstalk, but this has not been a fortunate
accident. Rather it has been the result of research by the
industry and by government agencies.
As a result of these phenomenal developments, a major
new crop has been added to American agriculture, and with
it two new products: soybean oil and soybean oil meal. Some
of the meal is now used for making adhesives and plastics.
Moreover, soybeans have become one of the commodities
for which futures are traded.
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2230. Dike, Theodore Williams; Galber, Harry. Assignors
to I.F. Laucks, Inc. (Seattle, Washington). 1942. Plywood.
U.S. Patent 2,282,177. May 5. 9 p. Application ﬁled 27 Aug.
1939. 3 drawings.
• Summary: “This invention relates to new laminated,
glued products. The present application is a division of our
prior application Serial No. 95,460, ﬁled August 11, 1936,
now Patent 2,178,566, granted November 7, 1939. This
application is directed to the plywood product as an article
of manufacture and to methods of manufacture which are
divisible from the subject matter of the parent application.
The product of the present invention has a plurality of
novel structural characteristics which distinguish it from the
plywood products made in accordance with the teachings of
the prior art.”
Note: Soy is mentioned 7 times in this patent, as “soya
bean ﬂour,” “soya bean glues,” “ﬁne ground soya bean ﬂour”
and “soybean.” Address: Seattle, Washington.
2231. Bill, Frank W. 1942. Peoria research laboratory helps
meet wartime needs: Can’t tell all of research done and under
study. Daily Pantograph (Peoria, Illinois). May 9.
• Summary: The two million dollar investment in the
Northern Regional Research laboratory is just now starting to
pay dividends. About 200 workers are employed, including
100 on the scientiﬁc staff. Dr. Henry G. Knight recently told
the chemurgic council that a new rubber extender made from
farm crops will soon be in pilot plant production.
On Friday, Secretary of Agriculture Claude R. Wickard
urged a sharp expansion in the government’s program of
making synthetic rubber from grain alcohol produced from
surplus wheat and corn. 80 million bushels of grain would
make about 200 million gallons of alcohol, which in turn
could be made into 240,000 tons of synthetic rubber–about
one third of normal U.S. needs.
While Wickard was testifying before a senate agriculture
subcommittee investigating uses of farm crops in the
production of alcohol and synthetic rubber, Senator Wheeler
(Democrat, Montana) charged that the agriculture department
‘has been asleep at the switch for 10 years.’
“’The truth is that congress had to ram the regional
agricultural experiment stations down the throats of the
department people,’ Wheeler said, referring to four regional
laboratories set up in recent years primarily to ﬁnd new uses
for farm products.”
A photo shows Dr. Kenneth B. Raper, in charge of the
culture collection, standing in front of a cold storage unit that
preserves 3,100 cultures of bacteria, yeasts and molds useful
in converting farm crops.
2232. Chemurgic Digest. 1942. Chemurgic personalities:
Edward J. Dies. May 30. p. 74.
• Summary: “In addition to his broad knowledge of industry,

Edward J. Dies, a member of your Board of Governors, is
well known as an author and publicist. He began writing
at 19 and was an Associated Press correspondent for eight
years. At one time he specialized as a writer on radical
and anti-government movements and their danger to the
American way of life.”
Who’s Who in America lists Mr. Dies as a Fellow of
the Royal Economic Society, London, a member of the
American Academy of Political and Social Science, Author’s
League of America, and Phi Gamma Mu fraternity. He
served three years as director of the Union League Club of
Chicago, and two years as a director of the Federation of
American Business.
“Mr. Dies is now President of the National Soybean
Processors Association, having become associated with the
soybean processing industry in 1935, at the time of its great
expansion.”
“As to hobbies, he has always been an enthusiastic
horseman, and says it is easier to whang a polo ball at a
gallop than to control a niblick pitch to the green. ‘Golf
makes men worry and lose their health,’ he says.” A large
portrait photo shows Edward J. Dies.
Note: A niblick, also called an “eight iron,” is an iron
golf club with a deeply slanted face.
2233. Soybean Digest. 1942. He started a new industry from
soymeal [I.F. Laucks]. May. p. 6-7.
• Summary: Large photos show Mr. I.F. Laucks and 3
plywood hot presses using soybean glue at the Evans
Products Co. in Lebanon, Oregon.
“The Soybean Digest is pleased to present this month,
Mr. Irving F. Laucks, Seattle, Washington, founder of the
Soybean glue industry, the largest non-edible user of soybean
oilmeal.
“As a chemist, Mr. Laucks was called upon to test the
cargoes of soybean press-cake from Manchuria which used
to be unloaded in Seattle in the days just after World War I.
“Convinced that there must be some industrial use for
the product, he went ahead and found one, although it took
him years of research and more years to sell his idea. “Today,
Mr. Laucks and ﬁrms which he has licensed turn out some
30,000 tons of soybean glue annually, most of it for use by
the plywood industry. Soybean glue has the advantage of
being cheaper than starch glues, and water-resistant.
“Laucks also manufactures water-proof resin glues.
“Many difﬁculties had to be overcome in securing
acceptance of soybean glue by the plywood industry.
Processing, oil extraction, grinding, and milling methods had
to be determined. It was necessary to establish methods of
glue formulation.
“At ﬁrst, little home-produced soy bean oilmeal was
available, so it was necessary for Laucks to send chemists to
the Orient to secure uniformity of press-cake shipments. By
various steps a uniform, dependable output of soybean glue
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was insured.
“It was not until 1926 that ‘Lauck’s bean soup’ got
its big chance. The plywood industry became desperate in
its struggle to keep pace with the demand for automobile
running boards for the skyrocketing automotive industry. An
abundant supply of water resistant glue was the requisite.
Their plywood had to stand being stepped on and to come
out of an unexpected shower on a Sunday joy-ride without
delaminating.
“A series of competitive demonstrations of waterresistant glues was therefore held–Lauck’s bean soup made
the grade. In fact, it was so outstanding that within one
year every plywood plant on the Paciﬁc coast was using it
exclusively. To accomplish this, new types of machines for
spreading and handling veneers had to be worked out.”
“A few years after soybean glue was solidly established
in Paciﬁc coast plywood plants, the Laucks company began
shipping it to Eastern gum and birch plywood box plants.
This led to the opening shortly thereafter of a soybean glue
factory at Bloomington, Illinois, to more conveniently supply
these eastern manufacturers.
“In 1932, a plant was started in Portsmouth, Virginia,
both to help develop the production of soybeans in the
North Carolina district and to provide a regulated supply of

soybean meal for the manufacture of the glue in Seattle.”
“Related industrial uses for soybean oilmeal were
developed by Laucks–paper coating adhesives for washable
wallpaper, binders for paints, emulsiﬁers for fruit sprays, and
binders for briquet making. The former was made possible
by Glidden’s Alpha Protein.
“Today, at 60, Mr. Laucks conﬁdently and
enthusiastically looks forward to the future of the soybean
industry.”
2234. Menaker, A.J. 1942. The future of resin emulsion
paints. Paint, Oil and Chemical Review 104(12):7-8. June 4.
• Summary: This article begins: “The marked increase in
the use of water paints is not a result of the fact that water
is an inexpensive carrier for the ﬁlm-forming parts of the
paint, but rather has been caused by the development of
resin emulsions which combine the ease of application and
covering ability of water paints with the washability and
durability of oil paints.”
The dry ﬁlm of emulsion paints has a high hiding power
and good washability.
Photos show: (1) The manufacture of resin emulsion
paint at the Chicago plant of National Chemical and Mfg.
Co. (2) A portion of the lower level of the production line
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where ﬁnished product is drawn from kettles for packaging
while hot. Address: Chief Chemist, National Chemical &
Mfg. Co.
2235. Chemurgic Digest. 1942. Vegetable glues. June 30. p.
93. [5 ref]
• Summary: “Until about thirty years ago animal glue
was virtually the only glue used in large-scale industrial
application. Although still widely used, often exclusively
in many lines of industry, it has certain undesirable
characteristics, such as its odor and the necessity of
applying it hot, which tend to limit its utility, particularly
in the packaging industry. Vegetable glues,
the technology of which has made great
advances in the last 15 or 20 years, ﬁll a
deﬁnite need, being especially suitable for
the vast amount of labeling and sealing
performed by modern packaging machinery.
The principal kinds of vegetable glue are
made from tapioca ﬂour, corn starch, and
soybean residue... All vegetable glues are
cold-work glues, that is, they need not be
applied at high temperatures... With the
exception of soybean glue, which has great
adhesive power, vegetable glues do not have
the adhesive strength of animal glues...
“Soybean glue is the principal
type of vegetable glue obtained from
oilseed residue. After several years of
experimentation it attained commercial
importance in the middle 1920’s. It soon
came into wide use in the plywood industry,
because of its strength, cheapness, working
qualities, and physical characteristics
(among them water resistance). Soybean
glue is less easy to prepare for use than other vegetable
glues; it is sold only in dry form, packaged with certain
chemicals, and accompanied by deﬁnite speciﬁcations for
mixing, which the user must follow precisely. It is used
extensively on the Paciﬁc Coast in the manufacture of
Douglas ﬁr plywood and in the southern part of the United
States plywood made from soft woods. Its use on hardwoods
is less successful.”
Note: This is the earliest document seen (Nov. 2002)
concerning packaging equipment and soy.
2236. Chemurgic Digest. 1942. Chemurgic personalities:
Glen G. McIlroy. June 30. p. 90.
• Summary: McIlroy still resides on the same farm where he
was born in Irwin, Ohio. He attended Iowa State Univ. and
was selected Ohio Master Farmer in 1927. A pioneer soybean
grower, he started cultivating this crop in Ohio in 1909. “Due
to his interest and success in the cultivation of this crop he
was made president of the American Soybean Association in

1938, 1939 and 1940.”
2237. Matagrin, A. 1942. Soja et carburants [Soybeans
and motor-fuels (Abstract)]. Bulletin de l’Association des
Chimistes (Paris) 59(5-6):306-07. May/June. [1 ref. Fre]
• Summary: This is a French-language summary of a
French-language article with the same author and title that
appeared in 1941 in: Revue Internationale du Soya. No. 6
(Nov.), p. 224-33 and No. 7 (Dec.), p. 267-77.
2238. McKinney, Leonard L. 1942. Soy meal in plastics.
Soybean Digest. June. p. 4-5, 11.

• Summary: “Because of the present emergency in which
plastics are being used to replace metals, there is a severe
shortage of plastic molding powders. The most common
thermosetting molding powder is the phenolic type. One
hundred ﬁfty to two hundred million pounds of this type
of molding material was produced in 1941. It is usually
produced by condensing phenol and formaldehyde to form a
fusible resin and subsequently compounding the resin with
an equal part of wood ﬂour, along with catalysts, lubricants,
and coloring materials.
“It has long been known that phenols and phenolic
resins are compatible with soybean protein and soybean
meal. Advantage has been taken of this fact to utilize the
adhesive properties of soybean meal for supplementing those
of phenolic resins in the phenolic resin-wood ﬂour type of
plastic. This development enables manufacturers to conserve
the more expensive phenolic resin by replacing part of it with
soybean meal.
“The greatest problem involved in producing a plastic
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containing soybean meal is attainment of water-resistance.
Since soybean meal is highly water absorbent, it tends to
impart this property to plastics when used as an ingredient.
Treatment with formaldehyde improves the water resistance
of soybean meal, but at the same time it decreases the
plastic-ﬂow characteristics.
“Another problem is to avoid increase in curing time.
Thermosetting materials are discharged from a hot die while,
with the thermoplastic materials, the die must be cooled in
order to set the plastic. Soybean protein is thermoplastic,
provided a plasticizer is used. Phenolic resins in the early
stage act as plasticizers for soybean meal. When the resin
polymerizes to the insoluble, infusible state it no longer
plasticizes the protein material and plastic ﬂow stops. As
a result the whole mixture sets up giving a thermosetting
plastic which may be removed from the hot die.
“Preparation of meal: Oil-free soybean meal is not
suitable for use in plastics without some modiﬁcation.
Soybean meal contains about 10 percent soluble sugars
as well as other soluble materials which decrease water
resistance. Thus if the untreated meal is used, blistering is
likely to result probably due to decomposition of sugars. If
meal is used, it must be washed free of soluble materials.
This washing must be carried out with water adjusted to the
isoelectric point of the protein, ph 4.1-4.3, in order to prevent
leaching out some of the protein.
“After washing out the soluble sugars the meal must be
given a heat treatment in order to denature or insolubilize the
protein. This denaturation is carried out in the laboratory by
raising the moisture content of the meal to about 20 percent
and heating under pressure at a temperature of 225º to 250º
F. for 2 or 3 hours. If the pressure is released suddenly, most
of the wafer escapes as vapor and a dry product is obtained
which is suitable for use in plastics. Somewhat the same
results may be obtained by drying the wet leached meal at
moderately high temperatures.
“When protein is extracted from soybean meal a residue
is left which is free of water-soluble sugars but may contain
from 40 to 60 percent protein. If this material is heatdenatured, it makes an excellent material for use in phenolic
plastics.
“Preparation of Molding Powder: The following formula
is typical of methods used for preparing molding powders in
the laboratory:
“94 parts phenol (1 mole ratio)
“56 parts leached soybean meal, heat-treated
“5 parts hydrated lime
“Mix well and allow phenol to soak into meal.
“Add 122 parts 37-percent formaldehyde solution (1.5
moles).
“Heat in closed, steam-jacketed mixer for 15 minutes
with steam pressure of 20 pounds per square inch.
“Heat 1 hour with jacket temperature of 190º to 210ºF.
“Add 112 parts wood ﬂour,

“1 part calcium stearate,
“1 part stearic acid,
“11.66 parts hexamethylenetetramine (equivalent to 0.5
mole of formaldehyde).
“Mix well and dry in air or vacuum at room temperature
to a moisture content of less than 5 percent.
“Work on hot calender rolls or in Banbury mixer for 1 to
3 minutes.
“Grind to approximately 16 mesh to obtain molding
powder.
“The resin-forming reaction may be carried out in an
autoclave or any steam-jacketed mixer which can be closed
to prevent the escape of formaldehyde during the reaction.
Drying may be accomplished by exhausting the air from the
mixer or by spreading the material out for air drying.
“A number of modiﬁcations may be made in the formula
given above in order to modify properties of the molding
powder or of the ﬁnished plastic. For example, hydrated
lime may be replaced by barium hydroxide, calcium oxide,
barium oxide, or ammonia. Hexamethylenetetramine may be
replaced by paraformaldehyde, and part of the phenol may be
replaced by cresols. Part of the wood ﬂour may be replaced
by asbestos ﬁber in order to give a faster-curing molding
powder or a ﬁnished plastic with increased heat resistance.
“20 Per Cent Soy: From the proportions of phenol
and formaldehyde speciﬁed in the formula, approximately
112 parts of phenolic resin will be produced. Half as much
soybean meal (56 parts) and 112 parts of wood ﬂour are
speciﬁed. Therefore, the molding powder will have a
composition of approximately 40 percent phenolic resin,
20 percent soybean meal, and 40 percent wood ﬂour. The
properties of such a plastic compare favorably with those of
a phenolic plastic containing 50 percent phenolic resin and
50 percent wood ﬂour and offers a saving of 10 percent in
resin content.
“The amount of soybean meal in the molding powder
may be increased to 30 percent with proportionate decrease
in phenolic resin. However, an increase in meal content gives
a plastic of increased water absorption and lower ﬂexural
and impact strengths. The molding powder made with higher
meal content usually requires longer curing time and more
pressure for molding.
“It should be noted that best results have been obtained
by forming the resin in the presence of the soybean meal as
described above. Success of this procedure may be accounted
for by assuming that the protein reacts with the resin in some
manner and forms a perfectly homogeneous mass.
“10 Per Cent Soy: The conventional method for
preparing phenolic-type molding powders involves making
a fusible resin and grinding it with wood ﬂour, catalysts,
pigments, and lubricants in a ball mill. The powdered
mixture is then compounded on hot calender rolls to obtain
uniformity, and is again pulverized after cooling. The
following formula is an example of this method in which 10
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percent treated soybean meal is used.
“40 percent two-stage phenolic resin
“5 percent hexamethylenetetramine
“40 percent wood ﬂour
“10 percent treated meal
“2 percent hydrated lime
“1.25 percent stearic acid
“1.75 percent nigrosine dye
“Total: 100 percent
“Ball mill 24 hours.
“Roll for 3 minutes with cold roll at 120ºF. and hot roll
at 205ºF.
“This material gave ﬂow and strength properties
comparable with molding powder made with 50 percent
resin and 45 percent wood ﬂour used as in the formula given
above.
“Replacing Resin: A large number of molding powders
have been made in the laboratory in which the resin, wood
ﬂour, and meal contents were varied. It was concluded that
a leached, denatured soybean meal can be used to replace as
much as 5 or 10 percent of the more expensive resin without
altering appreciably the curing time and strength properties
of the ﬁnal plastic. Since the meal is only about 50 percent
protein, the remaining 50 percent being inert, non-plastic
material, 10 percent meal must be used to replace 5 percent
resin and 5 percent wood ﬂour.
“When soybean meal is used to replace wood ﬂour, a
strikingly large increase is noted in the plastic ﬂow of the
molding powder. In other words, a very free-ﬂowing molding
powder may be produced by using 50 percent resin, 40
percent wood ﬂour, and 10 percent treated meal or protein
residue. Such free-ﬂowing molding powders are usually
made by using 60 percent resin and 40 percent wood ﬂour.
“Colored Plastics: Both phenolic resin and wood ﬂour
are difﬁcult to dye, and colors are therefore usually obtained
by using pigments. Soybean meal offers a protein base for
dyeing and tests show that phenolic plastics containing it are
more stable to light than are phenolic plastics made without
soybean meal when both kinds are colored with organic dye.
Color may be obtained as follows:
“Black–2 percent nigrosine dye.
“Brown–2 percent burnt umber and 1 percent brown
dye.
“Red–2 percent white clay and 2 percent Phenoform
Red (General Dyestuff Corporation).
“Blue–2 percent white clay and 1 percent Duratint Blue
1001 (Federal Color Laboratories).
“Green–2 percent white clay and 2 percent green dye,
A6318 (Kohnstamm).
“Summary: It is possible to use 20 percent of treated
soybean meal with 40 percent of phenol-formaldehyde resin
and 40 percent of wood ﬂour without decreasing the quality
of the plastic or adding undesirable properties to the molding
powder, in comparison with a 50:50 mixture of resin and

wood ﬂour.
“Dyeing properties are deﬁnitely improved by the use
of protein material from soybeans. Moreover, the use of the
protein material makes it possible to decrease the phenolic
resin content because of the increased ﬂow obtained with the
soybean protein.
“Research is being continued in the U.S. Regional
Soybean Industrial Products Laboratory with the idea of
using a larger percentage of soybean meal products in
admixture with phenolic resins and obtaining a plastic which
is not inferior to those now on the market.”
Photos: (1) “A chemist pours oil-free soybean oilmeal
ﬂakes into a mixer, where phenol and formaldehyde
are incorporated to form a plastic.” (2)” Representative
plastic pieces molded from soybean-phenolic molding
powder.” (3) “Beginning at left (clockwise around room): 1.
Compounding rolls. 2. Hydraulic press. 3. Mixer. 4. Plastics
ﬂow tester.” Address: U.S. Regional Soybean Industrial
Products Lab.
2239. Norris, Charles B. ed. 1942. Technique of plywood.
Seattle, Washington: I.F. Laucks, Inc. 251 p. See especially
p. 227-51. June.
• Summary: The Preface begins: “The chapters in this book
are reprints of a series of articles on ‘Technique of Plywood’
published in the ‘Hardwood Record’ from March, 1937 to
July, 1939.
Chapter 15 begins: “At present there is a great deal of
interest in the hot-plate method of manufacturing plywood.
Glues are used which set with heat. The veneers are spread
with these glues and placed between steam-heated plates.
The heat penetrates the wood and sets the glue in a very
short time. The ﬁnished panels are removed from the press.”
Address: Lauxite Corp., Lockport, New York.
2240. Journal-Transcript (Peoria, Illinois). 1942. Peoria
laboratory tests rubber substitute made from soybean oil
(Photo caption). July 9.
• Summary: Two large photos show chemist John C. Cowan
pouring soybean oil onto a mechanical roller, then tearing
the rubber substitute off the roller, as part of a USDA
experiment. The rubber substitute is said to have passed
laboratory tests and is now being tested in the Lab’s pilot
plant under semi-commercial conditions. If the expected
results are obtained, the process will be subjected to
commercial trials.
2241. Graves, George De Witt. Assignor to E.I. du Pont
de Nemours & Company (Wilmington, Delaware). 1942.
Protein-polyamide mixture. U.S. Patent 2,289,775. July 14. 6
p. Application ﬁled 14 June 1940.
• Summary: This ﬁber is made of soya protein and nylon.
Note: Soy is mentioned 6 times in this patent in the
forms “soya protein,” “soybeans” and “soya beans.” Address:
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Wilmington, Delaware.
2242. Science News Letter. 1942. Possible rubber substitutes
from soybean oil tested: They don’t have quite so much
stretch and bounce as real rubber, but will serve many of its
purposes. 42:39. July 18.
• Summary: USDA’s Northern Research Laboratory at
Peoria, Illinois, has developed rubber-like substances from
soybean and corn oils. They will stretch 200% or more
(compared with 600% for natural rubber) and return to their
original shape. They show tensile strengths of about 500
pounds per square inch (compared with 3,000 pounds or
more for natural rubber). However they may be useful during
these times of natural rubber shortages in such functions as
waterprooﬁng, resistance to abrasion, cracking, etc. A photo
shows rubber from soybean oil stretching.
2243. Galber, Harry. Assignor to I.F. Laucks, Inc. (Seattle,
Washington). 1942. Gluing method. U.S. Patent 2,290,548.
July 21. 7 p. Application ﬁled 27 June 1939. 7 drawings.
• Summary: See next page. “The present invention relates
to an improvement in gluing practice. While my new method
is particularly valuable in facilitating volume production of
hot pressed plywood, it is also applicable in general gluing
practice with ﬂuid or semi-ﬂuid glues by either cold or hot
press methods wherever a glue is spread on at least one of
the surfaces to be joined and subsequently solidiﬁed while
the assembly is maintained under pressure. For the purposes
of this description and the appended claims, these glues
may be called dispersed glues and by that term I intend to
include not only true solutions, but suspensions and adhesive
mixtures in general of a spreadable ﬂuid or semi-ﬂuid
character.
Note: Soy is mentioned 3 times in this patent, as “mastic
soybean glue,” ﬁne ground soybean ﬂour” or soybean mastic
glue.” Address: Seattle, Washington.

• Summary: Over the laboratory door is written in large
letters “George Washington Carver.” Negative number:
unknown.
Note: This photo negative may be ﬁled in the Ford
Archives at: “Ind–Autos–FMC–Eng & Des” which means
“Industry–Autos–Ford Motor Co.–Engineering and Design.”
2246. Photographs of the inside of the Carver Lab. in
Dearborn, Michigan. 1942.
• Summary: (1) Shows work benches, equipment, and bottles
of chemicals. (2) Twelve men at work in the Lab. Negative
number: unknown.
Note: This photo negative may be ﬁled in the Ford
Archives at: “Ind–Autos–FMC–Eng & Des” which means
“Industry–Autos–Ford Motor Co.–Engineering and Design.”
2247. Smith, Allan K. 1942. Soybean protein. Soybean
Digest. July. p. 4-5.
• Summary: See below and page after next. “The large
quantiﬁes of soybean meal left from the solvent extraction
of oil from soybeans may be considered as a practically
unlimited raw material for the production of soybean protein.
If 10 percent of the 1941 crop of soybeans, estimated at 107
million bushels, were processed for protein, we would have
approximately a quarter of a billion pounds of this product.
It is thus evident that raw material supplies are more than
adequate for all visible needs.
“Soybean protein is a relatively new commodity on
our markets, and in order to ﬁnd a permanent place among
other competing industrial proteins, synthetic adhesives, and

2244. McKinney, Leonard L. 1942. Use of soybean meal
in plastics. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 63. 5 p. Undated.
• Summary: This entire document is typewritten. On
unnumbered p. [5] is a full-page photo of the inside of a
laboratory: “Beginning at left (clockwise around room): 1.
Compounding rolls. 2. Hydraulic press. 3. Mixer. 4. Plastics
ﬂow tester.”
Although it does not say so, we have found that it was
published verbatim in two other places: (1) Soybean Digest.
1942. June. p. 4-5, 11. (2) USDA Bureau of Agricultural
Chemistry and Engineering. ACE-151. 4 p. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
2245. Photograph of ten members of the laboratory staff
(including Bob Smith and Austin Curtis) standing in warm
coats in front of the food laboratory. 1942.
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plastics, it must meet competition in regard to both quality
and cost. It is not possible at this early stage of development
to present trustworthy data relative to the cost of reﬁning
soybean protein. As regards cost of materials, however, the
situation is very promising. If we take the value of solventextracted, oil-free meal in normal times at 1½ cents per
pound and the protein content as 44 percent, we have an
initial cost of unreﬁned protein of about 3.4 cents per pound,
ascribing no value to the non-protein fraction of the meal.
On this basis a liberal allowance can be made for processing
costs and still there will remain a satisfactory price range to

compete with other proteins which normally sell for 12 to 16
cents per pound.
“Extensive Investigation: The U.S. Regional Soybean
Industrial Products Laboratory has made an extensive
laboratory investigation of methods for separating the
protein from the meal and is continuing these studies along
with research on chemical and physical properties of the
protein. The results obtained show that the separation of the
unmodiﬁed protein on a small scale by extraction of the meal
with water or dilute alkali and subsequent precipitation with
acid is not difﬁcult. Extraction data for acids, bases, and
salts are illustrated in Figures 1 and 2. On the other hand,
the engineering problems such as clariﬁcation, ﬁltration,
centrifugation, drying, and grinding which are encountered
at various stages of large-scale production are not well
understood and might offer considerable difﬁculty to anyone
undertaking commercial production.
“There is also the problem of modifying the properties
of soybean protein by chemical treatment to make it suitable
for speciﬁc uses. This problem deserves a great deal of
scientiﬁc investigation, and its solution will be
the principal means of extending the industrial
utilization of soybean protein and probably other
proteins as well. Soybean protein is comparatively
new in the ﬁeld of industrial proteins, which
include casein, gelatin, blood albumin, egg white,
ﬁsh glue, and zein. These proteins have various
physical and chemical characteristics in common,
yet each one possesses an individuality which
leads to some speciﬁc use. Proteins have the
most complicated molecular structures of any
substances with which the chemist works, and
for this reason truly chemical exploitation will be
slow.
“Soybean protein resembles casein more
closely than any other protein, and in the early
attempts to introduce it to industry it was called
‘soybean casein’ with the object of trading on the
good name of an already established product. In
the long run, however, soybean protein must ﬁnd
its place in industry on its own merits, and any
attempt to confuse it with casein or other protein
cannot be considered a sound policy.
“Industrial Use: While the isolation of
soybean protein on a small scale is a relatively simple matter
for a chemist, it should be pointed out that its production on a
large scale and its utilization by industry require considerable
technical skill and will result in disappointment to those
attempting commercial processing without a careful study of
the problems involved. Furthermore, when soybean protein
is recommended for certain uses, one should not expect
that it can be substituted in formulas established for other
proteins with the same results, but rather that speciﬁc or
modiﬁed formulas will be required. It should be considered
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as a technical product and sold accordingly.
“As intimated above, soybean protein may be modiﬁed
during the reﬁning process so as to alter its solubility or
dispersing characteristics, its adhesive strength, viscosity,
color, and tolerance for formaldehyde. The simplest
modiﬁcations are effected by a mild hydrolytic treatment
with dilute alkali or by the action of proteolytic enzymes.
These treatments alter several of the properties of soybean
protein; for example, they make if more easily dispersible.
Research is in progress on the substitution of organic groups
in the protein molecule, because an appreciable change in
physical and chemical properties may be expected from this
type of chemical alteration.
“In Paper Industry: Indications are that soybean protein
will ﬁnd substantial use in paper coatings, paper sizing, water
paints, plastics for buttons and buckles, leather dressings,
and adhesives for various purposes, such as making furniture
and abrasive paper. Research is in progress toward the
production of a wool-like ﬁber from soybean protein. Such
a project, if successful, might consume a considerable
tonnage of the protein. The largest use of soybean protein
in immediate prospect is for paper coating. Up to the
present time soybean protein has not been completely
acceptable for all grades of paper coatings, largely because
it is slightly darker in color than casein. Recent work at the
Soybean Laboratory indicates that a satisfactory bleach for
soybean protein may have been found in sodium dithionite
(Na2S204) or zinc dithionite (ZnS2O4). It has been shown
in the laboratory that 4 or 5 percent of one of these powerful
reducing agents on the basis of the protein, added at the time
of preparing the coating color results in a paper coating as
bright in color as that prepared with a good grade of casein.
This bleaching development is still to be proved satisfactory
in plant production and printing tests, but the simplicity
of operation favors its success. Since the beginning of the
war emergency, much of the normal casein supply has been
diverted to dry milk production, and we have an increasing
shortage of milk casein. Commercial soybean protein which
has been developed to the stage where it may satisfactorily
take the place of casein in the paper trade can help to ﬁll in
this shortage.
“Perhaps more important in the present emergency
than paper coating, however, is that portion of the plywood
industry which depends upon casein as an adhesive and
which consumes an estimated 200 tons of casein per month.
An increased production of soybean protein would help to
relieve the general industrial protein demand and aid in this
essential war need.
“It is impossible to predict at this early stage of research
and development what the future may be for soybean protein
as an industrial product, but with all things considered it has
many promising possibilities.
Two ﬁgures (graphs) show: (1) The solubility of soybean
protein in various salts and water. (2) The solubility of

soybean protein in alkalies and acids. The pH value of 6.6 is
for distilled water.
Note: The U.S. Regional Soybean Industrial Products
Laboratory (Urbana, Illinois) is: “A cooperative organization
participated in by the Bureaus of Agricultural Chemistry
and Engineering and Plant Industry of the U.S. Department
of Agriculture, and the Agricultural Experiment Stations of
the North Central States of Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North Dakota,
Ohio, South Dakota, and Wisconsin.”
A portrait photo shows A.K. Smith. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
2248. Smith, Allan K.; Max, Herbert J. 1942. Soybean
protein: Adhesive strength and color. Industrial and
Engineering Chemistry 34(7):817-20. July. [9 ref]
• Summary: Undenatured soybean protein gives high
adhesive values when dispersed with sodium hydroxide
but low adhesive values when dispersed in alkaline salts.
The dithionite salts are the best agents so far discovered
for bleaching soybean protein. Coated paper, prepared in
the laboratory, shows that undenatured soybean protein has
a higher adhesive strength and a lighter color than a good
grade of commercial casein. Address: U.S. Regional Soybean
Industrial Products Lab.
2249. Soybean Digest. 1942. Soy oil in rubber substitute.
July. p. 8. 11.
• Summary: “Although chemistry’s efforts to meet the
rubber shortage center mainly on producing a synthetic
product from such large-scale raw materials as grain and
petroleum, the Department of Agriculture also is working on
so-called rubber substitutes and rubber extenders. Substitutes
would be useful for many products that do not have such
huge and exacting requirements as tire manufacturing.
Extenders could be mixed with natural rubber to reduce
the amount of the latter required. At the Northern Regional
Research Laboratory of the Bureau of Agricultural Chemistry
and Engineering, at Peoria, Ill., chemists working with such
farm products as soybean oil and corn oil have produced
materials that look, smell, and feel much like natural rubber.
Some of these products will stretch 200 percent or more and
return to their original forms, and show tensile strengths
of approximately 500 pounds per square inch. The general
run of natural rubber has a 600 percent stretch, and a tensile
strength of 3,000 pounds or more. But a substitute that is
only a fraction as strong and elastic is entitled to be called
promising for some purposes, say Bureau chemists and
engineers. There are other important qualities than stretch
and tensile strength–their importance depending upon the
intended use. Some of these other qualities are resistance to
abrasion, cracking, oxidation, heat, and the effects of light
and chemicals.
“Most of the work so far has been only on a laboratory
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scale, but some of it is being tested in the pilot plant. If
this proves satisfactory, the next step would be commercial
trials.”
Photos: “In a search for rubber substitutes which
have less exacting requirements than tires, and for rubber
extenders that can be mixed with natural rubber to make it
go further, chemists of the U.S. Department of Agriculture
have produced a rubber-like substance from vegetable oils
that looks promising. It has passed the laboratory tests
successfully, and is now being tested in the pilot plant under
semi-commercial conditions. If these tests give the results
expected, it will be subjected to commercial trials.
“(1) A rubber substitute being milled from soybean oil at
the Department’s Northern Regional Research Laboratory at
Peoria, Illinois, is tested for elasticity.
“(2) Here chemist John C. Cowen (right) and an
associate stationed at the Peoria Laboratory are milling a
rubber-like material from soybean oil.
“(3) Cowen and his helper test the stretch of a rubber
substitute made from soybean oil. The substitute looks
and feels like real rubber and has a 200 percent stretch as
compared with a 600 percent stretch of real rubber.–U.S.D.A.
Photographs by Forsythe.”
2250. Archer-Daniels-Midland Co. 1942. To the recipient
of soybean specialty products: Sales manual No. 14.
Minneapolis, Minnesota. 35 p. Aug. 31. Manufacturer’s
catalog.
• Summary: ADM. A few facts about A-D-M. Just a few
of the principal uses of A-D-M products. A-D-M soybean
processing plants (an aerial photo of each is shown):
Minneapolis, Minnesota; Decatur, Illinois; Buffalo, New
York; Chicago, Illinois; Toledo, Ohio; and Milwaukee,
Wisconsin. ADM plants and ofﬁces. The soybean: Uses,
derivatives, applications (full-page chart developed by
ADM). Soy ﬂour products made by A-D-M (with analyses,
uses, and beneﬁts): Archer brand Orangeblossom Soy
Flour (20-24% fat), Archer brand Nutrisoy Flour #1 (1%
fat), Archer brand Nutrisoy Grits (1% fat), Archer brand
Cherryblossom Soy Flour (medium fat), and Archer brand
Carotenized soy ﬂour (low fat).
A letter on the cover addressed to Miss Betty Leaming,
Washington, DC, begins: “In view of the current national
interest in soy ﬂour and other soybean specialty products,
we have prepared this Manual to give a wide variety of
factual information on our Archer Brand Soybean Specialty
Products.” The letter is signed by J.W. Hayward (Director
of Nutritional Research) and R.G. Brierley (in charge of
Soybean Specialty Products’ Sales).
“One of the ﬁrst soybean specialty products to be
produced commercially in this country was a soy ﬂour
marketed in 1926 as a ‘health ﬂour.’ This was a bolted
expeller process soybean oil meal which, because of
processing limitations, was quite unpalatable.”

Brief history of ADM: “William Shreve Archer,
Shreve M. Archer’s grandfather, started in the Linseed Oil
manufacturing business in 1840 at Dayton, Ohio, becoming
associated at that time with his uncle, Joseph Clegg, who had
been previously engaged in the business for several years.
In 1868 Mr. G.A. Archer, Shreve M. Archer’s father, started
in the Linseed business at Dayton, Ohio, with his father and
great uncle. In 1889 the ﬁrm of Archer and Company came
into existence.”
“In 1867 Mr. William Leonard, father-in-law of John W.
Daniels, father of Thomas L. Daniels, started in the Linseed
Oil manufacturing business at Piqua, Ohio. Mr. J.W. Daniels
joined the business in 1879, becoming a member of the
ﬁrm Orr-Leonard and Daniels at Piqua, Ohio, at the age of
twenty-two years... The Daniels Linseed Company was built
by John W. Daniels in Minneapolis in 1902.
“Mr. George A. Archer joined with Mr. Daniels in
1903 and the Archer-Daniels Linseed Company was started
at Minneapolis, Minnesota. The Archer-Daniels-Midland
Company, the present corporate structure, was formed in
May 1923 under the laws of Delaware as a successor to the
Archer-Daniels Linseed Company and the Midland Linseed
Products Company, both of which had been in corporate
existence for more than twenty years and had occupied
leading positions in the Linseed Oil manufacturing industry.
“At the time of the present incorporation in 1923, the
company purchased for cash the properties of the Midland
Linseed Products Company and acquired all of the stock
of the Toledo Seed and Oil Company and the Dellwood
Elevator Company, Inc. The business was expanded further
in 1928 through the acquisition of the plants and business
of the William O. Goodrich Company in Milwaukee,
Wisconsin, the Fredonia Linseed Oil Works of Fredonia,
Kansas, and part of the properties of the American Linseed
Company. The Werner G. Smith Company of Cleveland,
Ohio, manufacturers of foundry oils and importers of oriental
oils, was also acquired by purchase in 1929. The Werner
G. Smith Division later acquired the Cook Swan Company,
Inc. of Bayway, New Jersey, and Wyandotte Oil and Fat
Company of Wyandotte, Michigan.
“The company also acquired in 1930 all of the
ﬂour milling plants and business of the Commander
Larabee Corporation. The company owns a considerable
stock interest in the El Dorado Oil Works, coconut oil
manufacturers and reﬁners in San Francisco, California.”
The company has 35 manufacturing plants and owns
or operated 60 million bushels of grain elevator storage.
A-D-M Soy Flour is used in dog foods, sausage and meat
loaf, bread and pastry, and confections of all kinds. “In the
Soybean Division we manufacture a unique product known
as Lecithin–a fat dispersing agent–used extensively in
chocolate coatings, cooking fats, gasoline and lubricating
oils, and many other food and manufactured products...
A-D-M is recognized as the largest manufacturer and reﬁner
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of vegetable drying oils in the world.”
Note 1. This is the earliest document seen (July 2004)
that mentions the Commander Larabee Corporation.
Note 2. This is the earliest document seen (Oct. 2001)
showing that ADM is using the brand name Nutrisoy.
Address: Minneapolis, Minnesota.
2251. Chemurgic Digest. 1942. Rubber-like material from
soybean and corn oils. 1(16):1. Aug. 31.
• Summary: “Although chemistry’s efforts to meet the
rubber shortage center mainly on producing a synthetic
product from such large-scale raw materials as grain and
petroleum, the Department of Agriculture also is working on
so-called rubber substitutes and rubber extenders. Substitutes
would be useful for many, products that do not have such
huge and exacting requirements as tire manufacturing.
Extenders could be mixed with natural rubber to reduce the
amount of the latter required.
“At the Northern Regional Research Laboratory of
the Bureau of Agricultural Chemistry and Engineering, at
Peoria, Illinois, chemists working with such farm products as
soybean oil and corn oil have produced materials that look,
smell, and feel much like natural rubber.
“Some of these products will stretch 200 per cent or
more and return to their original forms, and show tensile
strengths of approximately 500 pounds per square inch. The
general run of natural rubber has a 600 per cent stretch, and
a tensile strength of 3,000 pounds or more. But a substitute
that is only a fraction as strong and elastic is entitled to be
called promising for some purposes, say Bureau chemists
and engineers. There are other important qualities than
stretch and tensile strength–their importance depending upon
the intended use. Some of these other qualities are resistance
to abrasion, cracking, oxidation, heat, and the effects of
light and chemicals. Most of the work so far has been only
on a laboratory scale, but some of it is being tested in the
pilot plant. If this proves satisfactory, the next step would be
commercial trials.”
A photo shows chemist John C. Cowan of the USDA
Northern Regional Research Laboratory at Peoria, Illinois,
milling a rubber-like substance from soybean oil.
2252. British Plastics (London). 1942. Prosein [Soybean
Protein]. 14:133. Aug. *
2253. Burlison, W.L. 1942. Soybeans. Paper presented on
Aug. 21. 7 p. 28 cm.
• Summary: It is not known to what group or where Prof.
Burlison presented this paper, which begins: “Almost
overnight the midwest has boomed as an ‘arsenal’ of food
and oil for the United Nations, and it has done it with one of
Japan’s own crops–the soybean.
“Today, less than a year after Pearl Harbor, precious war
material is being rolled out in a record crop of more than 14

million acres of soybeans, most of which is concentrated in
ﬁve or six midwestern states. Out of those beans will come
four and a half million tons of oil–oil for explosives, for
food, for paint and varnish for U.S. ﬂeets and oil medicines.”
“If agriculture has any miracles, this is one of them,
and only the midwest could have done it. Science, fertile
ﬁelds, big farms and power machinery, coupled with
the cooperation and pioneering spirit of industry and of
organized agriculture, have made a major industrial and
wartime crop out of what was once little more than a
curiosity and a luxury. Even until just recently it was just
‘cattle and hog feed,’”
In 1804 soybeans were ﬁrst grown in the United States
in Pennsylvania. In 1829 Thomas Nuttall tried growing the
soybean in a botanical garden in the eastern United States.
“Midwest ‘pioneers’ mentioned along with Morse as
champions and sponsors of this ‘wonder’ crop are Profs.
W.L. Burlison, J.C. Hackleman and C.M. Woodworth, of
the University of Illinois; Illinois farmers such as the late
Charles L. MeHarry [sic, Meharry], John T. Smith and
W.E. Riegel; Profs. W.A. Ostrander and Keller Beeson, of
Purdue University; Fouts Brothers, on whose Indiana farm
the American Soybean Association was organized; Johnson
Brothers, Ohio farmers [Edward Franklin “Soybean”
Johnson (1889-1961), and Elmer Solomon Johnson (18791920) of Stryker, Ohio], and I.C. Bradley, pioneer processor
of soybeans.
“As a result of their pioneering efforts single farmers in
Illinois are now growing more soybeans than were grown
in the entire United States 40 or 50 years ago. Alfred and
Eugene Knight, for instance, have 1,040 acres in soybeans
on the 1,800-acre tract they are farming near Fithian, Illinois.
They have 700 acres planted in rows for cultivation and
weed control, and 480 acres in a single ﬁeld. At one place on
their land there are beans for a solid mile.”
J.E. Johnson, manager of the Knight farms, is vicepresident of the American Soybean Association, chairman
of the Illinois Farm Chemurgic Council, and a member of
the board of directors of the Illinois Crop Improvement
Association.
“As recently as 1909 only 2,000 acres of soybean were
reported in the census ﬁgures for the whole of the United
States, and most of these were grown for hay and feed.”
“All this has meant a sweeping diversiﬁcation of midwest
agriculture.”
Location: Univ. of Illinois at Urbana Archives,
Department of Agronomy Subject File, Record Series 8/6/2,
Box 18. Folder: Soybeans. Address: Urbana, Illinois.
2254. Edison, Thomas. 1942. Dr. Carver’s research. Herald
(Edison Inst., Dearborn, Michigan) 9(14):12-13.
• Summary: Focuses on George Washington Carver’s
research on peanuts. “Dr. Carver found use for the peanut in
making linoleum and even face powder. Perhaps one of the
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most promising uses to which the peanut may be put in the
future is in making plastics. The peanut plastic, although not
developed to the extent that the soy-bean plastic has been, is
a promising ﬁeld in itself.
“Through Dr. Carver’s research a $60,000,000 industry
was born in the south.”
2255. Herrick, H.T. 1942. Soybean research at the Peoria
Laboratory. Soybean Digest. Aug. p. 6-7.

• Summary: The President of the United States signed the
1942 agricultural appropriations bill on July 23, transferring
a part of the U.S. Regional Soybean Industrial Products
Laboratory from Urbana, Illinois, to the Northern Regional
Research Laboratory at Peoria.
“This transfer brings the full chemical and engineering
research staff of the Soybean Laboratory to the Northern
Regional Research Laboratory where it will work in one of
the most modern chemical laboratories and where it will
have facilities for pilot-plant experiments, mechanical shops,
and glassblower at its disposal. The chemical analytical work
connected with the agronomic phases in the development
of improved strains and varieties of soybeans remains in
Urbana where it will continue its comprehensive program
under the Bureau of Plant Industry.
“The chemical research program of the Soybean
Laboratory prior to its transfer to Peoria consisted of
investigations on methods for purifying and characterizing
soybean proteins; development work on the use of soybeans
in plastics, adhesives, coatings, and ﬁbers; work on methods
for improving the stability of edible soybean oil; and

research on reﬁning and chemically modifying soybean oil
and its derivatives as a means of increasing its industrial
utilization. This chemical research was supplemented by
related engineering investigations on expeller and extraction
processing the beans and selective-solvent extraction
techniques for fractionating the oil as well as on the physical
conditions that inﬂuence the efﬁciency of the various
processes involved in producing and modifying soybean
products.
“To Include Soybeans: The program of the Oil and
Protein Division of the Northern Regional Research
Laboratory up to the present time has covered research
on the isomerization, polymerization, and sulfurization of
corn and wheat oils and their derivatives, and industrial
application of such investigations to the production of
rubber-like materials, drying oils, resins, and plastics from
these oils. As the result of the recent Congressional Act,
merging part of the Soybean Laboratory with the Northern
Regional Research Laboratory, thus making soybeans
a research commodity of the latter, the, oil and protein
program of the Peoria laboratory, previously limited to corn
and wheat oils and corn proteins, is now being expanded to
include the oil and proteins of soybeans and their derivatives.
Since the Northern Regional Research Laboratory already
has a group of ten chemists engaged in fundamental research
on the chemistry of corn and wheat oils and corn protein, and
since the chemistry of these materials is closely related to
that of soybean oil and protein, the transfer of the Soybean
work to Peoria will lead to greater concentration of research
on the soybean research program of the Department of
Agriculture.
“Rubber Substitute: The potentialities of chemical
research on such farm commodities as corn and soybeans
are well illustrated by the Northern Regional Research
Laboratory’s recent development of a rubber-like material
which has tentatively been given the name ‘Norepol.’ This
material, an elastic vulcanizable polymer originally made
from corn oil was described in the July, 1942 issue of
‘The Soybean Digest.’ This work was started as a study of
organic chemical functionality in corn oil and its derivatives
in relation to the strength and elasticity of the commercial
sulfurized corn oil rubber extenders or ‘factices.’ However,
as the work progressed, it led further and further away from
the factice type of rubber extenders and closer to a product
having the properties of rubber. As the work continued, it
became evident that the new material might have sufﬁcient
strength and elasticity to be used as a rubber substitute for
special purposes in our war program. It likewise became
evident that some other oil, as well as corn oil, would have
to be used as the organic raw material. Fortunately the
chemical constitutions of soybean and corn oils are strikingly
similar, so cooperative work between the Northern Regional
Research Laboratory and the U.S. Regional Soybean
Industrial Products Laboratory was begun several months

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 867

ago. As the result of this work the new elastic, vulcanizable
polymer, Norepol, is now being successfully produced on a
pilot-plant scale from soybean oil. If the industrial tests now
in progress are successful, this bit of ‘theoretical’ research
may have a far reaching effect.
“This single example is typical of the results that
may come from any well-planned research program. It is
illustrative of the kind of dividends which the Soybean
Laboratory at Urbana and the Northern Regional Research
Laboratory at Peoria have already paid in other ﬁelds, and
is indicative of the kind of results we may expect from the
soybean program in its new home in Peoria.”
“Editor’s note: The Northern Regional Research
Laboratory is one of four regional laboratories authorized
by Congress in the Agricultural Adjustment Act of 1938 for
the purpose of conducting research to develop new uses and
outlets for agricultural commodities. These laboratories are
administered by the Bureau of Agricultural Chemistry and
Engineering of the U.S. Department of Agriculture.
Photos show: (1) Horace T. Herrick, Director. (2)
External view of the Northern Regional Research Laboratory
at Peoria,
Note: This is the earliest document seen (Dec. 2016) that
mentions the word “Norepol.” Address: Director, Northern
Regional Research Lab. (NRRL), Peoria, Illinois.
2256. Jordan, Garret L. 1942. What will farmers be
willing to pay for soybean meal in 1942-43? Illinois Farm
Economics No. 87. p. 355-60. Aug.
• Summary: The writer suggests two formulas for estimating
the probable price of soybean meal.
“Because of the extremely large anticipated production
of oil seed meals compared to previous years and to the
limited amount of available processing capacity, the
Government, processors, and farm leaders are recognizing
the urgent need for programs that will result in (1)

continuous operation of processing plants; (2) prevention
of accumulation of abnormally large supplies of meal
at the processing plants; and (3) the use of this meal for
livestock feed, if possible; otherwise, as fertilizer.” Address:
[Agricultural Economist, Illinois].
2257. Nicholson, Joseph L.; Leighton, George R. 1942.
Plastics come of age. Harper’s Magazine 185:300-03. Aug.
• Summary: “When America went to war plastics had
already in their brief span of years entered into our life at
innumerable points. They had made the billion dollar motion
picture industry possible; they had made television possible...
plastic toothbrushes, ash trays, and soap dishes piled the
counters of the Five and Ten... Yet as late as 1941, plastics
occupied an anomalous position in the public mind. One
the one hand they were regarded as trivial... On the other
hand, the word ‘plastics’ had been glamourized as a mystery
and the materials themselves had been declared to be the
evidence of a chemical revolution so far-reaching that our
very lives might be altered.
“Then things began to happen. Henry Ford had his
picture taken standing beside his automobile body made of
plastic panels. He had to put the automobile away for the
duration with some of the problems of its manufacture still
unsolved, but still a demonstration had been made: plastics
were ready to go beyond the gadget stage. Both plastics and
the materials from which they are made were rushed into use
for war purposes.”
Up until now, most people have thought of plastics as
substitutes for other materials. Now they are “emerging as
materials in their own right, which will displace the older
materials wherever–and only wherever–they prove better
for a speciﬁc purpose... It is conceivable that plastics may
one day become a dominant material.” More important,
plastics are synthetics, substances whose molecules have
been constructed to order by man. As such, they are truly
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revolutionary.
There follows a brief history of synthetics and plastics.
In 1828 the German chemist Wohler synthesized urea. He
was the ﬁrst person to make a carbon compound without
the help of nature. In 1868 John Wesley Hyatt discovered
Celluloid, the ﬁrst great plastic discovery. Then came
Bakelite, which appeared on the market in 1909. After
1919, new plastics and new processes for their application
piled up at a prodigious rate. A chronology of the latter is
given, starting with: “1875 Celluloid–Sheets, tubes, rods.
1904 Casein–Thick sheets, rods. 1909 Phenol-formaldehyde
(Bakelite)–Castings...” 1924 Phenol formaldehyde–Molding
powders... 1931 Phenol-formaldehyde–Modiﬁed cast resins.
2258. Seddon, R.H. 1942. Vegetable oils in commercial
vehicles. Gas and Oil Power (London) 37:136-41, 146. Aug.
*
2259. Vegetarian Messenger and Health Review (England).
1942. Soya upholstery. Aug. p. 147. [1 ref]
• Summary: The following is summarized from an article
in Bus and Coach, June 1942. “One prominent transport
engineer in this country has long advocated the operation of
diesel engines on oil extracted from the soya bean. Another
use of this accommodating vegetable product has been
developed by the Ford Company in America, and is a link in
Henry Ford’s efforts to bring agriculture and industry into a
closer relationship. From the soya bean is prepared a protein
ﬁbre which is at present 80 per cent. as strong as sheep wool,
and it is hoped to improve still further on this.
“The ﬁbre can be used in the same way as wool, being
suitable for felting as well as weaving. Though primarily
intended for the production of upholstery for Ford cars, it
can also be made into suitings, heavy clothing materials or
carpets, and as either clothing or furnishing material it hangs
and drapes well.”

83(9):390. Sept.
• Summary: Two photos (one with Robert Boyer) show
“soybean ﬁber and yarn on its way to becoming a textile.
Honey from soybeans? Why not select until we have it?
Occasionally there are reports of honey and by selection it
may ﬁnally become important.”
2262. Dos Passos, Katharine. 1942. Science and the
beanstalk. Woman’s Home Companion 69(9):14-15, 105.
Sept.
• Summary: Subtitle: Meet a vegetable that’s just learning
its own strength. A gold mine for scientists, a boon to health,
and a bonanza for homemakers. An overview of the many
new ways that soybeans are used in America, with emphasis
on industrial uses as for artiﬁcial wool, plastics, and enamel.
Discusses the work of Henry Ford and the “U.S. Regional
Soybean Laboratory.” “Then the young science of farm
chemurgy and the new science of nutrition began to focus a
searchlight on its [the soybean’s] chemical make-up and the
sacred grain of China has turned out to be a powerhouse of
energy.” Soybean protein is so much like that of meat that “it
is difﬁcult for chemists to distinguish between the two. Our
army is using soy ﬂour and some ninety mills are turning out
soy ﬂour and grits of ﬁne quality for army use; but as yet it is
not widely available in the United States.
“Nutrition is a ﬁghting word today. To those who will
proﬁt by it, the new nutrition ‘deﬁnitely promises greater
vigor, longer life, keener minds and a higher level of cultural
attainment.’”
Surprisingly, “soy ﬂour improves candies, such as
hard candy, fudge, nut candies and caramels. The lecithin
emulsiﬁes the fats and prevents drying out.”
American has developed a “soybean belt” and we grow
one-third of the world’s supply.
“The gold rush that’s under way in the laboratories
has been led by a canny old prospector named Henry Ford.
With the sort of old-fashioned inventiveness that is our
special genius he has been thinking for years that we some
day would grow automobiles from the soil... Now Ford’s
great processing plant at River Rouge takes in soybeans and
turn out window frames, steering wheels, gear-shift knobs,
distributors and a great variety of automobile parts.”

2260. Brown, Robert. 1942. Rubber substitute and method
of manufacturing same. U.S. Patent 2,296,464. Sept. 22. 2 p.
Application ﬁled 29 March 1940.
• Summary: “In order to produce this new material called
rubberoid, the [soya] beans are thoroughly ground and the
fats and oils removed, leaving only the protein. This meal is
then mixed with water and quick-lime, thoroughly stirred and
the resultant clear, yellowish, viscous liquid is then ﬁltered.
This liquid is treated with chlorine to induce polymerization.
If at this state the liquid is spread over a surface and dried
by steam, there is produced a clear soft ﬁlm which has many
of the properties of rubber although it is not highly elastic,
according the patent. To increase the elasticity, carbon
disulphide is added, followed by a shorter chlorine treatment
and another period of standing.” Address: New York, NY.

2263. Glidden Company (The), Soya Products Div. 1942.
Soybeans: What now? (Ad). Soybean Digest. Sept. p. 16.
• Summary: “Now we know that we can offer you the right
type of products to give our soldiers, as well as the civilian
population, a vital requirement for a balanced diet.
“The Nutritionists in our laboratories are cooperating to
the fullest extent with both the Governmental agencies and
with the manufacturers of food products for civilian use.”
Address: 5165 West Moffat St., Chicago, Illinois.

2261. American Bee Journal. 1942. Soybean ﬁber.

2264. Madison Health Messenger (Madison, Tennessee).
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1942. Soy bean exhibit at National Health Foods
Convention. 4(4):3. Undated.
• Summary: ‘The World of Tomorrow in Soybeans’ was the
theme of the Madison Foods exhibit at the National Health
Foods Convention in New York City. A picture of this very
beautiful exhibit is shown at the bottom of this page.
“Many new varieties of soybeans were shown to health
food dealers from all over the United States, who saw for
the ﬁrst time at the National Health Foods Convention a
comprehensive exhibit of various soybean products. There
were small black soybeans, brown soybeans, green soybeans,
yellow soybeans, of various sizes, shapes, and varieties.
There were breakfast foods ready-to-eat and cooked. Other
items in the exhibit consisted of soy ﬂour, various kinds of
soy oil, soy hydrogenated shortening, soy lecithin, stock
feed, poultry feed, dog and cat foods; canned soybeans plain,
canned soybeans in tomato sauce, meat substitutes, soy
cheese, soy milk, soy albumin, soy bread, soy mufﬁns, soy
toast, soy coffee substitute, soy macaroni, soy noodles, soy
sauce, linoleum, and plastics.
The exhibit was ﬁnished in an automobile lacquer with
a photographic smear of soybeans covering the entire front
of the exhibit around the display of sample bottles of various
soybean products on the right wing of the exhibit, and the
Madison Foods products on the left wing of the exhibit, the
soybean smear was ﬁnished in a sepia tone to approximate
the natural color of the soybean, and the lettering on the
top of the exhibit was cut-out wood, raised letters, ﬁnished
in automobile lacquer. It was one of the most outstanding
exhibits ever shown at a National Health Foods Convention
from the standpoint of its educational value as well as its
artistic layout and beautiful ﬁnish. Visitors to the exhibit
were profuse in their commendatory comments of the
exhibit, and E.M. Bisalski, Manager of Madison Foods,
and Ulma Doyle Register, Chemist, were busy receiving
visitors to the exhibit, who came from all parts of the fortyeight states to attend the National Health Foods Association
Convention, Hotel McAlpin, New York City, August 26-29.
“Next year the convention will be held in Los Angeles,
California, at approximately the same time.”
2265. Science Digest. 1942. “Wool” ﬁber from soybeans.
12:28. Sept. Reprinted from The Research Viewpoint, issued
by Gustavus J. Esselen, Boston, Massachusetts.
• Summary: Soybean ﬁber, developed by the Ford Motor
Co., may be useful in the war effort for making clothes and
blankets.
2266. Sprague, P.E. 1942. Edible soy ﬂour. Soy Flour
Association, 3818 Board of Trade Building, Chicago,
Illinois. 22 p. First published in the fall of 1940 for the
National Farm Chemurgic Conference. Reprinted with
Appendix, Sept. 1942. [6 ref]
• Summary: Contents: History and composition. Nutritional

status. Military aspects. Present uses and consumption: Total
consumption, in the confectionary industry, dietary foods,
brewing industry (foam stabilizer), baking industry (in sweet
goods, macaroni, noodles, spaghetti, bread and rolls, mufﬁns,
biscuits, griddle cakes, wafﬂes). Use in meat packing
industry: Sausage, meat loaves or special labeled loaves,
frankfurters and bologna, stews, soups, hash, chili con
carne. Use in dog food industry. Regulatory aspects in 1940.
Commercial aspects and future. Appendix describing certain
developments to September, 1942 (contains 9 sub-heads).
“Products termed soybean ﬂour were ﬁrst made and
sold in this country by processors in Decatur, Illinois. The
ﬁrst product designated as ‘Health Flour’ was sold in 1926.
The early product was a ﬁne powder obtained by sifting
expeller process soybean meal... Around 1929 a process
was developed and patented for disembittering the soybeans
under vacuum after which further processing produced a
palatable edible ﬂour light in color” (p. 3-4).
“The consumption of edible soy ﬂour in the United
States has remained around 25 million pounds annually
for the past few years. This is equivalent to approximately
650,000 bushels of beans per year” (p. 9).
Use in dog food: “It is an amusing paradox that soy ﬂour
and grits, one of the most excellent known human foods,
ﬁnds its largest consumption today in the manufacture of
dog food. True it is that soy ﬂour today is deﬁnitely going to
the dogs.” The three basic types of dog food sold today are
canned, prepared dog biscuit or Kibble (which is a ground
dog biscuit), and ordinary ground dog food which is similar
to cattle food. Soy ﬂour and grits ﬁnd their largest use in the
ﬁrst two types (p. 12). Footnote: “For the duration of the war,
dog food in cans will not be available.”
Appendix V (p. 21): “The rate of production of soy
ﬂour and grits during the past 5 months indicates that the
requirements are now running at the rate of approximately
a hundred million pounds annually.” Appendix VI discusses
potential uses in Lend-Lease. Address: President, Soy Flour
Assoc. (1939-1941), Chicago, Illinois.
2267. Huppert, Oskar. Assignor to The Glidden Company
(Cleveland, Ohio). 1942. Process of preparing artiﬁcial
ﬁbers. U.S. Patent 2,298,127. Oct. 6. 2 p. Original
application ﬁled 13 May 1940, Serial No. 334,920. Divided
and this application ﬁled 10 March 1941.
• Summary: “The present invention relates to the production
of artiﬁcial ﬁbers from soya protein, such as artiﬁcial wool
and the like.
“The present application is a division of application
Serial No. 334,920, ﬁled May 13, 1940.
“In the manufacture of artiﬁcial protein ﬁbers, a
spinning solution of the protein is extruded through
spinnerets into a coagulating bath and the ﬁbers are then
hardened. After hardening the ﬁbers are washed, subjected
to an after-treatment, and may be variously treated to
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produce the ﬁnished ﬁber. In the case of casein, for example,
the ﬁbers, after hardening, do not stick together and may
be subjected to washing and the after-treatment without
any particular difﬁculty, In the case of soya protein ﬁbers,
however, the individual ﬁbers or ﬁlaments after hardening
are sticky and adherent with the result that they stick together
to form a coherent mass, thereby preventing successful aftertreatment, carding and the like.
“It is, therefore, an object of the present invention to
overcome the aforementioned sticking of the hardened soya
protein ﬁber.
“It is a further object of the present invention to treat
the hardened ﬁlms before washing or other treatments to
overcome the aforementioned sticking.”
“Example 1: 300 grams of hydrolyzed soya protein are
dissolved in 1560 cc. of water with the acid of 15 grams of
sodium hydroxide. This solution is allowed to ripen one or
two days and the spinning solution so obtained, after being
freed of air, is spun into a coagulating bath of a combination
of 25% sulfuric acid and 15% sodium sulfate. The ﬁbers are
then treated in a hardening bath containing 5% formaldehyde
and 8% sodium chloride. The acid containing ﬁbers, before
washing are then treated for 5 minutes in a 2% solution of
sodium nitrite, after which they are washed. No sticking
difﬁculty is encountered during the washing operation and
the ﬁbers may be subjected to an after-treatment and other
operations without encountering sticking difﬁculties.”
Address: Chicago, Illinois.
2268. Science News Letter. 1942. Soybean rubber substitute,
more elastic than rubber. 42:232. Oct. 10. [1 ref]
• Summary: A summary of U.S. Patent 2,296,464 granted to
Robert Brown of New York.
2269. Bigelow, M.H. 1942. Modern adhesives from a
chemurgic standpoint. Chemurgic Digest. Oct. 31. p. 124-25.
• Summary: “The earliest and most widely used glues were
derived from vegetable or animal origin. Fish and animal
glues were standard means for gluing furniture and other
products of the wood working industry. Vegetable glues
found their place in wall papering and the paper craft in
general. Each were good from the standpoint of the strength
of dry bonds but failed to work properly under damp
conditions. In either case fungi would rapidly ‘eat’ up the
glue line. or extremely dry conditions would bring about
severe brittleness, sometimes resulting in failure of the bond.
“Of direct interest to the chemurgist and probably
largely through his efforts, a better adhesive was introduced
to the gluing trade. This was casein, a byproduct of the
milk industry. While largely a byproduct it soon became the
stabilizing inﬂuence in the plywood industry, particularly
at that period where milk consumption, as milk, was far
less than the quantities produced. Casein glue had sufﬁcient
merits over previous glues to make it suitable for plywood

construction. particularly the interior grade. Blood albumin.
also a farm byproduct. entered the same ﬁeld. While both
of these adhesives were superior to animal and vegetable
glues with respect to water resistance, the suffered badly
from fungus attack. Soybean protein glues were introduced
and had the inherent qualities and shortcoming of blood
albumin and casein glues. Of course. the addition of certain
preservatives has helped in minimizing the effect of fungi
with the result that all three of these glues are still in current
use in large quantities for plywood construction and joint
gluing.
“Utilizing the experience obtained in making synthetic
resin molding compounds, chemists produced resin glues
using the same chemical components. Synthetic resin glues
became very popular upon their introduction because they
not only gave excellent dry bond strength but are unaffected
by water and associated fungus attack. Synthetic resin
adhesives are made from two major chemical reactions:
namely. the product of reacting phenol with formaldehyde,
and the product of reacting urea with formaldehyde.”
“Combinations of soybean protein, or blood albumin,
with phenolic glues are in commercial use. Wood ﬂour is
also widely used in conjunction with urea glues, so also is
walnut shell ﬂour.” Address: Director of Technical Service,
Plaskon Company.
2270. Chemurgic Digest. 1942. Chemurgic personalities: Dr.
W.L. Burlison. 1(20):154-55. Oct. 31.
• Summary: Contains a good but brief biography and
photo of Dr. Burlison, presently head of the Department of
Agronomy at the University of Illinois. “Dr. Burlison was
born in Harrison, Arkansas, and was reared on a farm in
Oklahoma. He received the degree of Bachelor of Science
from the Oklahoma Agricultural and Mechanical College in
1905, the degree of Master of Science from the University
of Illinois in 1908, and the degree of Doctor of Philosophy
from the University of Illinois in 1915. In 1927 he was
awarded the honorary degree of Doctor of Agriculture by the
Oklahoma Agriculture and Mechanical College. Throughout
his career he has held many honorary positions. At the
present time he is Commander of the University Civilian
Defense Corps, the organization of which has become a
model for similar organizations in his state.”
2271. Chemurgic Digest. 1942. Use of fats and oils by paint
makers in 1941. Oct. 31. p. 160. [5 ref]
• Summary: The following were the main oils and fats (in
million pounds) consumed in the manufacture of paint and
varnishes in the USA, in descending order of importance:
Linseed oil 373.745 (65.5% of the total). Tung oil 48.825
(8.6% of the total). Castor oil 44.240 (7.8%). Soybean oil
41.594 (7.3%). Fish oils 40.653 (7.1%).
The soybean oil used in paints and varnishes accounted
for 9.0% of total industrial consumption of soybean oil.
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2272. Matagrin, A. 1942. Le Soya et les laines synthétiques:
Lanital and glycinine et formulas complexes [The soybean
and synthetic wool: Lanital, glycinin and complex formulas].
Revue Internationale du Soja 2(14):237-44. Sept/Oct. [19
ref. Fre]
• Summary: Note: Glycinin is a globulin found in the seeds
of the soybean.
Contents: Introduction. 1. “Lanital” based on soy
glycinin: Why should we make plant-based / vegetal casein
for synthetic wool?, the technique for making Silkool, plantbased lanital. Perfection of synthetic wool and complex
formulas. Conclusion.
Nylon is a family of synthetic ﬁbers (a polymer)
developed by DuPont and ﬁrst made in Feb. 1935.
2273. Soybean Digest. 1942. [Soybean glue]. Oct. p. 1.
• Summary: “199,000 pounds of soybean glue are being
used in the world’s biggest prefabricating job–5,000 homes
for war workers at Portsmouth, Virginia, under contract with
the Federal Public Housing Authority.”
2274. Soybean Digest. 1942. We pledge our government
(Ad). Oct. p. 6-7.
• Summary: This 2-page spread, printed with red and black
ink on white, is the ﬁrst ad seen in Soybean Digest that is a
2-page spread. It is sponsored by 17 different processors and
6 different grain dealers.
In the center of the ad, spanning both pages, we read:
“The soybean struts the stage in the mighty drama of war.”
“From its most abundant crop in history will soon ﬂow
a river of oil and trains of soy ﬂour to help feed the ﬁghting
forces–and a mountain of soybean oil meal, the superior
protein concentrate, to swell production of livestock and
poultry and butter and eggs.
“We, the Growers–in the forward sweep to victory
answered the government’s call by tilling new far-ﬂung
stretches. We will harvest the giant crop to the last bushel
despite shortage of help and machinery. And to our
government we pledge ourselves to provide utmost in farm

storage to facilitate a smooth marketing movement, and to
withhold the drier soys so those of higher moisture may be
given ﬁrst right of way.
“We, the Grain Handlers–have discharged our duties in
the past and will do so this year, providing maximum storage
with fair treatment alike to all. We pledge ourselves to ﬁght
for the full success of the program.
“We, the Carriers–straining under wartime demands,
will strive to clear the way for the soybean, and to keep
rolling stock rolling to the end that gluts may be avoided.
“We, the Processors–pledge ourselves to keep the drone
of our great plants sounding continuously around the clock
and around the calendar, save for breakdowns or acts of
God–so that the rich, life-giving products may be quickly
channeled to our workers, to our ﬁghters, and to our Allies
across the seas.
“Thus does the industry–a solid, patriotic, ﬁghting
unit–direct this pledge to the President and the Secretary of
Agriculture–and in return conﬁdently anticipates continued
unstinted cooperation on the part of all governmental
divisions.”
The list of soybean processors includes: Archer-Daniels
Midland Co. (Chicago, Illinois–Toledo, Ohio–Buffalo, New
York–Milwaukee, Wisconsin–Minneapolis, Minnesota).
Soy Bean Processing Co. (Waterloo, Iowa). I.F. Laucks,
Inc. (Portsmouth, Virginia). Rose City Cotton Oil Mill
(Little Rock, Arkansas). Cairo Meal and Cake Co. (Cairo,
Illinois). Decatur Soy Products Co. (Decatur, Illinois).
Clinton Co. (Clinton, Iowa). A.E. Staley Mfg. Co. (Decatur,
Illinois–Painesville, Ohio). Illinois Soy Products Co.
(Springﬁeld, Illinois). Simonsen Soybean Mill (Quimby,
Iowa). Standard Soy Bean Mills (Centerville, Iowa). Spencer
Kellogg and Sons, Inc. (Buffalo, New York–Des Moines,
Iowa–Decatur, Illinois–Chicago, Illinois). Funk Bros. Seed
Co. (Bloomington, Illinois). Soya Processing Co. (Wooster,
Ohio). Dannen Grain and Milling Co. (St. Joseph, Missouri).
Swift & Company Soybean Mills. Hoosier Soybean Mills,
Inc. (Marion, Indiana).
Photos show: (1) Inexpensive farm storage of
soybeans. (2) A grain and feed elevator–J. Roach Sons. (3)
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A processing mill–close-up of equipment. (4) A farm feed
lot with cattle eating “high quality soybean oil meal” out of
troughs.
2275. Laucks, Irving F.; Horn, Erwin A.; Dyke, Theodore W.
Assignors to I.F. Laucks, Inc. (Seattle, Washington). 1942.
Plywood. U.S. Patent 2,302,962. Nov. 24. 20 p. Application
ﬁled 9 Aug. 1940. 30 drawings.
• Summary: “This invention is an improved plywood
building wall structure.
“An object is to provide a plywood wall structure having
or adapted to receive one of the usual ﬁnishing materials,
such as kalsomine, cloth, wallpaper, or paint, and which,
because of its construction, may be manufactured more
economically than plywood walls heretofore available, and
has increased strength and rigidity along with freedom from
joint cracks and face checks.
“Another object is to eliminate the extremely
troublesome and costly practice of making ﬁeld joints from
panel to panel when using plywood as a covering for room
walls.”
Note: Soy is mentioned only once in this patent, as
“soya bean.” Address: Seattle, Washington.
2276. Business Week. 1942. Soya rubber: Furthering the
experiments of Peoria laboratory, Detroit ﬁrm develops
Agripol into new commercial substitute. Nov. 28. p. 72-73.
• Summary: Reichhold Chemicals, Inc. of Detroit, has begun
mass production of Agripol, made mainly from soybeans and
ethyl alcohol [actually ethylene glycol made from ethanol].
2277. Chemurgic Digest. 1942. Rubber from soybeans. Nov.
30. p. 169, 176.
• Summary: The ﬁrst commercial production of synthetic
rubber from soy oil is announced by Reichhold Chemicals,
Inc. of Detroit, one of the world’s largest producers of
synthetic resins. Called Agripol, this chemurgic rubber,
has been under experiment by Reichhold and the U.S.
government for more than a year. The mechanical products
for which Agripol will be used include: gaskets for food
closures, industrial gaskets, belting, insulating mats, hose
linings, adhesives, many latex products, proof goods.
Production of 2000 tons a month of Agripol is planned for
early 1943.
“In certain of its physical properties, Reichhold frankly
states Agripol is inferior to natural rubber, particularly where
high tensile strength and resistance to severe abrasion are
desirable properties, as in automobile tires... In the ﬁeld
of static rubber, Agripol is expected to prove a war and
peacetime boon, such as in molded products where high
tensile strength and great elongation are not essential... In
aging tests it behaves in superior fashion to natural rubber, is
less susceptible to attack by the elements and in resistance to
oxidation greatly surpasses natural rubber.”

“Principal raw materials employed in the production of
Agripol come from the American farm–soybean oil and ethyl
alcohol, although only a small percentage of ethyl alcohol is
used. The fatty acids extracted from the soybean oil, when
polymerized with ethylene glycol (obtained through the
dehydration of ethyl alcohol), produce Agripol.”
Reichhold is the largest user of soybean oil for industrial
purposes in the U.S. Agripol was made possible through
initial research begun by the Northern Regional Research
Laboratories at Peoria, Illinois, which in the spring of 1942
succeeded in demonstrating that a rubber-like product
(Norepol) could be made by the polymerization of the fatty
acids extracted from domestic vegetable oils.
A photo shows Henry Reichhold (chairman of the
board), and Clinton Braidwood, the company’s 28-year-old
rubber expert.
2278. Chemurgic Digest. 1942. Norepol is promising. Nov.
30. p. 171.
• Summary: Norepol, a rubber substitute made from soybean
oil, has been developed because of wartime rubber shortages.
Norepol can be used for some of the things rubber is used
for (such as insulation, rubber heels on shoes, or rings for
sealing jars), or mixed with real rubber as an extender.
2279. Product Name: Agripol.
Manufacturer’s Name: Reichhold Chemicals Inc.
Manufacturer’s Address: Detroit, Michigan.
Date of Introduction: 1942 November.
New Product–Documentation: Chemurgic Digest. 1942.
Nov. 30. “Rubber from soybeans.” Soybean Digest. 1943.
Feb. p. 4. “Agripol.”
2280. Product Name: Agripol.
Manufacturer’s Name: Reichhold Chemicals Inc.
Manufacturer’s Address: Detroit, Michigan.
Date of Introduction: 1942 November.
Ingredients: Soybean oil.
How Stored: Shelf stable.
New Product–Documentation: Chemurgic Digest. 1942.
“Rubber from soybeans.” Nov. 30. p. 169, 176. The ﬁrst
commercial production of synthetic rubber from soy oil is
announced by Reichhold Chemicals, Inc. of Detroit, one
of the world’s largest producers of synthetic resins. Called
Agripol, this chemurgic rubber, has been under experiment
by Reichhold and the U.S. government for more than a
year. The mechanical products for which Agripol will be
used include: gaskets for food closures, industrial gaskets,
belting, insulating mats, hose linings, adhesives, many latex
products, proof goods. Production of 2000 tons a month of
Agripol is planned for early 1943.
Goss, W.H. 1943. “Soybean research at the Northern
Regional Research Laboratory.” Soybean Digest. Sept. p.
13, 42. The ﬁrst research on substitutes for rubber, tung oil,
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various resins, wool and silk, casein, and other strategic
materials, led to the development of Norepol, a rubber
substitute, made from the linoleic acid of soybean oil by
a carefully controlled polymerization. A large number of
companies have participated in its manufacture for use
instead of rubber. “If the shortage of fats and oils had
not developed, Norepol would undoubtedly now be in
production now on a scale many times the present rate,... At
the present time, nevertheless, at least four companies are
making it.”
Note: One of these is Reichhold Chemicals Inc. (Detroit,
Michigan).
Falkenburg, L.B.; Cowan, J.C. 1945. “Norelac: A new
resin derived from soybean oil.” Soybean Digest. Oct. p.
8-9. “These polyesters may be mixed with certain rubber
compounding reagents and treated to give a superior
rubber replacement. This development was pioneered by
this Laboratory [NRRL, Peoria, Illinois], and it led to the
commercial production of Norepol for a short period in
1942-1943.”
2281. Scientiﬁc American. 1942. Miracle beans: Long called
“The Cow of China,” the soybean is now invading almost
every ﬁeld of endeavor. 167(5):216-18. Nov.
• Summary: This article begins: “America in general has
just begun to ‘discover’ the widely varied possibilities
of the soybean. Henry Ford makes steering wheels of it,
midwestern farmers look on it as a promising money crop,
diet and health practitioners are starry-eyed about its protein,
calcium, and iron content... the little bean is a capital meat
substitute; that coffee, cheese, candy, salad oil, lubricating
oil, printer’s ink and celluloid and glue, airplane bodies and
rubber substitutes are made from it. It’s good for cattle–good
for dog food and linoleum and paint and rayon panties, good
for explosives, good for building bone and muscle in ﬁghting
men. It’s a ﬁne forage crop and, like alfalfa, it will enrich the
soil.
“But ﬁve years from now, when the present war has
made the soybean as familiar an institution in America
life as cellophane and synthetic rubber, it will be well to
remember that the ‘discovery’ of today was known to the
Chinese thousands of years before the birth of Christ. The
emperor Shen Nung speaks of it in his “Materia Medica,”
written in 2838 B.C. Whole ages before this... a legend was
current which had been handed down in northern China and
Manchuria to the present day, telling how man ﬁrst became
acquainted with the soybean.
“A caravan of merchants, says the legend, was
homeward-bound, loaded with gold after a successful
trading expedition, when it was attacked by bandits. Taking
shelter in an easily defended ravine, the traders held off the
attackers for several days until their food ran low. Starvation
threatened–until one of the servants returned to camp with
a sack of beans he had found on a vine-like plant which the

animals were eating. They mashed up these beans to a paste
with a little water and baked them–and on this crude biscuit
the famished men regained enough strength to hold off the
attackers until help arrived.
“The Chinese have looked on the soybean as their staff
of life for ages.” Many have never tasted milk except that
from the soybean, which costs one-fourth as much as cows
milk. “Long it has been called the Cow of China. The Orient
uses the bean not so much as a vegetable as for making
cheese [tofu], [soy] sauce, bread, and meat substitutes. For
thousands of years it has been the basic protein food in
Manchuria, China, Korea, Japan, and the Malay Peninsula.
“Soybeans ﬁrst came to America in 1804 on a clipper
ship whose Yankee master had ordered several bags tossed in
the hold in case his provisions ran low.”
William J. Morse, now senior agronomist at the USDA,
worked for 34 years “with the quiet fervor of a missionary
to bring the miracle bean prominently into the agriculture of
this country.”
In 1929 some 9 million bushes of soybeans were grown
in the USA, increasing to 91 million bushels in 1939. The
soybean is now America’s fourth largest cash grain crop; “we
grow as much as Manchuria. The cow of China has become a
hundred-million-dollar American industry.
More than 75% of America’s soybean oil goes into
food products; most of the rest goes into paint, lacquers, and
soaps. About 95% of the soybean meal is fed to livestock; the
remaining 5% is used to make plastics, ﬂour for baking, glue,
fertilizer, dog food, breakfast cereals, macaroni, baby foods,
reducing diets, and diabetic foods.
Discusses (at great length) the work of Henry Ford and
Robert Boyer with soybeans, including soy ﬁber (which
has the potential to replace wool), Ford’s suit made of 25%
soybean ﬁber, plastic parts in cars, the car of the future with
a plastic body over a tubular steel framework (it will weigh
only 85% as much as 1942 models did), and his solvent
extraction system.
Note: This is the earliest document seen (March 2014)
with the term “Cow of China,” referring to the soybean, in
the title.
2282. Soybean Digest. 1942. Cooperation: They know its
meaning. Our cooperation means much to our workers, our
armies, and our allies (Ad). Nov. Back cover.
• Summary: This full-page ad is sponsored and paid for by
the following soy-related companies:
Archer-Daniels-Midland Company, Chicago, Illinois–
Toledo, Ohio–Buffalo, New York–Milwaukee, Wisconsin–
Minneapolis, Minnesota
Soy Bean Processing Company, Waterloo, Iowa
I.F. Laucks, Inc. Portsmouth, Virginia
Rose City Cotton Oil Mill, Little Rock, Arkansas
Cairo Meal and Cake Company, Cairo, Illinois
Decatur Soy Products Company, Decatur, Illinois
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Clinton Company, Clinton, Iowa
A.E. Staley Mfg. Company, Decatur, Illinois–
Painesville, Ohio
Illinois Soy Products Co., Springﬁeld, Illinois
Simonsen Soybean Mill, Quimby, Iowa
Standard Soy Bean Mills, Centerville, Iowa
Spencer Kellogg and Sons, Inc., Buffalo, New York–Des
Moines, Iowa–Decatur, Illinois–Chicago, Illinois
Funk Bros. Seed Co., Bloomington, Illinois
Soya Processing Co., Wooster, Ohio
Dannen Grain and Milling Company, St. Joseph,
Missouri
Swift & Company Soybean Mills,
Hoosier Soybean Mills, Inc., Marion, Indiana
The Glidden Company, Chicago, Illinois
Iowa Milling Company, Cedar Rapids, Iowa
Quincy Soybean Products Company, Quincy, Illinois
Galesburg Soy Products Company, Galesburg, Illinois
Elevators & Mills, Inc., Windfall, Indiana
Allied Mills, Inc., Chicago, Illinois–Omaha, Nebraska–
Peoria, Illinois Taylorville, Illinois–Portsmouth, Virginia–
Fort Wayne, Indiana
Baldwin Elevator Company, Decatur, Illinois
J. Roach Sons, Inc., Plainﬁeld, Iowa
Stockdale & Maack Co., Estherville, Iowa
Owensboro Grain Company, Owensboro, Kentucky.
Federal North Iowa Grain Co., Cedar Rapids, Iowa
Lowell Hoit & Co., Chicago, Illinois
The Nickel Plate Railroad, Cleveland, Ohio.
The text of the ad states: “American ﬂyers zooming
out of the dark night to drop their deadly eggs on Hitler’s
factories, our gallant marines storming Jap bastions in Paciﬁc
islands, or the boys on our merchant men stalking hidden
death in the seven seas, their ship holds full of precious lifegiving cargoes bound for our allies, know the full meaning of
cooperation. Cooperation spells the difference between life
and death, freedom and slavery.
“Cooperation is also vital to us in the soybean industry.
Cooperation has already carried us far on the long road to
victory since the day our government asked us to grow a cool
9 million acres of soy beans in 1942. Cooperation enabled us
to answer with 10 million acres.
“Cooperation will take us through the most perplexing
problems we have ever faced–the problem of green beans–
of storage–of transportation over roads groaning under the
burden of war goods–of processing by mills asked to double
and redouble their efforts 24 hours each day, 365 days each
year–all to the end that every precious golden drop of oil
may be saved for the war effort, that every pound of oil meal
may be available as soon as possible in the farm feed lot in
this furious battle for freedom.”
A photo at the top shows two men in a jeep, one holding
a riﬂe. In the lower right corner is an illustration of an
American eagle, with raised wings.

2283. Stouffer, Lloyd. 1942. Development of soybean ﬁber
by Ford. Rayon Textile Monthly 23(11):640-52. Nov. [5 ref]
• Summary: This article was “Exclusively contributed
and approved by Ford Motor Co.” Contents: Introduction.
Permanent crimp gives resiliency. Soybean yarn only
used by Ford. Goes at present into army goods. Strength
increased. Fiber production process. Dyeing of soybean ﬁber.
May license process later. Mandarin soybean best suited
[to making soybean ﬁber]. More technical process details.
Extraction of protein. Dissolving the protein. Spinning the
solution. Spin, harden and aftertreatment continuous. Has
ﬁxed permanent crimp. “Production of soybean textile
ﬁber and yarn by the Ford Motor Co. has progressed from
the experimental phase and is shortly to be placed on a
volume basis in a large plant near the River Rouge Works,
air-conditioned and elaborately outﬁtted with large-scale
machinery. Output of the synthetic ﬁber–the ﬁrst successful
textile ﬁlament to be derived from a vegetable protein
source–is already around 1,000 pounds a day in the pilot
plant, which has been in operation since early 1941, and will
reach 5,000 pounds a day in the new plant.
“Immediate operation of the big plant is assured by the
recent granting of A-1-a priorities for equipment needed
to complete the air-conditioning system, which will hold
humidity constant and temperatures within the remarkably
close range of plus or minus one degree.
“The machinery in the new plant was designed and built
by Ford engineers... Aside from the development of largescale facilities, the most important developments since this
ﬁber was last reported on are the increase in its strength to
well above 80 per cent of that of virgin wool, and the very
recent discovery by Ford technicians of a secret means of
putting into the ﬁber, at will, a permanent crimp which gives
it approximately the resiliency of wool.”
“Ford’s production of soybean ﬁber was originally
intended only for the company’s own use in its automobile
upholstery materials, and it is expected that when auto output
is resumed after the war the entire 5,000-pounds-per-day
output of the new plant will be consumed in this way.
“The secret of the present development under wartime
priorities, however, is the shipping problem of the country’s
wool supply, 35 per cent of which is normally imported.
After Pearl Harbor, the War Production Board deemed the
possibilities of the soybean ﬁber as a “wool substitute”
sufﬁciently important to justify high priorities to add new
equipment to the soybean ﬁber plant.
“The bulk of the present and future output of Ford
soybean ﬁber yarn is going into textile products for the
armed services. Although details of these uses cannot be
disclosed, it is indicated that principal uses so far are in
[army] blankets, overcoatings and experimentally in some
uniform suitings in place of wool. Thanks to the newly
discovered crimp, the ﬁber is being used as high as 100 per
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cent in heavy ﬂeece materials, and is said by Mr. Boyer
to be slightly warmer than pure wool. In several cases,
soybean ﬁber is blended 50 per cent with wool, or with wool
and rayon; and in suiting materials it has been found most
satisfactory with a 25 per cent content.”
“Mr. Boyer’s chemists have developed their own method
for dying soybean ﬁber” They have found that it takes the
dye better than virgin wool. The Mandarin soybean variety
has been found to give the best ﬁber; for uniformity in the
ﬁber processing, it has been found necessary to closely
control the analysis and fertilization of the soil in which the
soybeans are grown. Ford alone now consumes the product
of 30,000 acres of soybeans yearly.
Photos show: (1) Robert A. Boyer, Research Chief of
Ford Motor Co., examining a “spool of soybean roving.” (2)
A large cylindrical machine use for dewatering the protein
curd in soybean ﬁber manufacture. (3) Finish Centrifuges
(eight in a row) for extracting soybean ﬁber. (4) Warping
equipment using large yarn spools. (5) Longitudinal
and cross-sectional views of soybean ﬁbers (700 x
magniﬁcation). (6) Control Testing Laboratory for soybean
ﬁber manufacture.
Note: This is the earliest English-language document
seen (Nov. 2017) that uses the term “soybean ﬁber yarn” to
refer to spun soy protein ﬁber used like a textile ﬁber (such
as wool).
2284. USDA Agricultural War Information (AWI). 1942.
Soybeans for oil. Heavy on the soybeans. AWI-10. 2 p.
• Summary: “Uncle Sam needed more than a billion pounds
of this oil when imports were cut off from the Paciﬁc. He
needed it: For quick-drying paints for planes... and ships.
To keep ﬁghting men well fed: Lard substitutes and a highly
nutritious ﬂour are important foods from soybeans. For
tanks: Soybean meal is used in the process of metal casting
[for foundry cores]. An illustration (cartoon) accompanies
each statement.
“Soybean are coming through in a big way. They were
asked to grow at least 9 million acres of soybeans for harvest
in 1942 as beans–10 million if possible–as compared with
less than 6 million acres harvested last year. And it looks as
if they’re making the grade.”
“Soybean oil can be used in making soap, medicines,
linoleum, oilcloth, printer’s ink, glycerin, leather goods, and
some metals. The oil can be used in the protective coating of
ships, tanks, guns, plans and cantonments [usually temporary
quarters for troops]. It takes 3,500 bushels of soybeans to
produce enough oil for use in painting a battleship; 1,000
bushels for oil to paint a cruiser; 200 bushels to paint a
destroyer; and 155 bushels to paint a submarine.”
“Soybean meal is also useful. It is becoming more and
more popular as a high-protein feed for livestock. Highly
nutritious ﬂour, macaroni, crackers, and such foods can be
made out of the meal. It can be used in plastics which take

the place of metals that have gone to war.”
Note: In pre-Pearl Harbor days, coconut oil from
the Philippines, palm oil from the Dutch East Indies and
Malaya, and tung oil from China accounted for about 50
percent of America’s vegetable oil imports. Address: USDA
Agricultural Adjustment Agency.
2285. Associated Press (AP). 1942. Synthetic substitute for
rubber now being made from soy bean. Christian Science
Monitor. Dec. 1. p. 17.
• Summary: Detroit, Michigan–”Reichhold Chemicals,
Inc. announced that a new synthetic substitute for rubber,
made chieﬂy from soybean oil and ethyl alcohol, had been
developed by Clinton Braidwood, 28-year-old Michigan
Chemist, and is now in production.”
It is suited as a substitute for rubber in about 15% of
rubber’s peace-time uses. It is unsuited for use in automobile
tires or other applications demanding resistance to heat and
friction.
It was developed in cooperative experiments with
government technicians at the Department of Agriculture’s
Northern Regional Research Laboratory at Peoria, Illinois,
which announced a similar rubber substitute made from
vegetable oils last spring.
Henry H. Reichhold, chairman of the company’s board,
said his company is now manufacturing “the new soy bean
synthetic at the rate of 125 tons a month” and is thinking
about expanding his operations.
It is static rubber, suited for use in ﬁre hoses, insulation,
shock absorption, gaskets, air and water-tight containers,
waterproof apparel, and adhesives.
Reichhold Chemicals has ﬁve factories in the USA, as
well as ones in Sydney, Australia, and Liverpool, England.
2286. Sonnedecker, Glenn. 1942. Soybean boom: Armed
forces and Lend-Lease buy soy products in great quantities.
Science News Letter 42:362-63. Dec. 5.
• Summary: From soybeans we can make rubber substitutes,
cloth, high-protein foods, plastics, and vegetable oils.
Over 600 million pounds of soya ﬂour and grits have been
purchased by the Agricultural Marketing Administration for
shipment to our allies and for school lunches. “Overseas, soy
is used in meat products, baked goods, soups, ice cream and
milk substitutes.”
“In Army rations: The U.S. government is also adopting
soybean products as part of the rations for the armed forces.
So far, Army purchases have been conﬁned to ﬂour. The
Marines are also using it in this form. Wider usage has
been hampered, asserted Colonel Rohland A. Isker of the
Quartermaster Corps Subsistence Research Laboratory,
because manufacturers threw soy products on the market that
had not been scientiﬁcally prepared. This situation is being
remedied.”
Breakfast foods containing up to 20% soya ﬂour and
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ﬂakes “are being shipped by lend-lease to Russia and other
allied countries.” The British are also buying large quantities
of soybean ﬂour sausages and grits.
Note: This is the earliest document seen (Oct. 2001)
concerning the use of soy in school lunches or a school lunch
program.
2287. Newsweek. 1942. Soybean rubber [Agripol]. 20:69-70.
Dec. 7.
• Summary: “Henry Reichhold, ambitious head of the
booming Ford Motor Co.’s paint laboratory, decided back
in 1925 he could make more money working for himself.
So that year he left Ford and founded Reichhold Chemicals,
Inc., at Detroit [Michigan]. By 1942 he had parlayed his
original plant into the world’s largest manufacturer of
synthetic resins, with six more factories in the United
States, Great Britain, and Australia... Last week Reichhold
announced he is turning out the world’s ﬁrst commercial
production of synthetic rubber from soybeans. Called
‘Agripol’ (from ‘agriculture’ and ‘polymer’), the new
synthetic is a combination of fatty acids from soybean oil
and ethylene glycol from ethyl alcohol, plus customary ﬁllers
used in compounding natural rubber, such as sulphur, carbon
black, zinc oxide, and an appropriate plasticizer...
“While inferior to natural rubber where high tensile
strength and long-wearing qualities are needed (as in auto
tires), Agripol is said to be equal and even superior to natural
for static uses, such as molded products... Nonmilitary
uses also planned include such things as gaskets, belting,
insulating mats, hose linings, and adhesives.”
2288. Carver, George Washington. 1942. Re: Great prospects
for soybean ﬁber and artiﬁcial rubber. Letter to Henry Ford
at Dearborn, Michigan, Dec. 18. 2 p. Typed, with signature
on letterhead (carbon copy).
• Summary: The letter begins: “To Mr. Henry Ford, my
greatest inspirer and Divinely ordained prophet: Mr. C.T.
Lucey has given you the facts and as I look upon that great
picture I can see so clearly what I have known all these
years. The pose, the prophetic vision in your face, all tell me
this subject is not new to you. You are doing, and have been
all these years, just what you were ordained to do.”
“Possibly the thing that I believe you are going to
astonish the world with is your new ﬁber mixture [containing
spun soy protein ﬁbers]. It improves right along, and as trial
mixtures perfect it I am expecting to see from your looms not
only ﬁner cloth, but rugs equal to the best Axminster, Wilton,
etc. And why not? I see unlimited possibilities here.”
“Rubber [artiﬁcial]: You are just as clear on this as
the rest. We will discuss this when you come down. What
little I did seems so negligible that it hardly seems worth
mentioning. ‘Yes, you are going to win.’ More next time Mr.
Ford. Love to all. Sincerely yours, G.W. Carver.”
Note: This is the last letter seen that Dr. Carver wrote to

Henry Ford concerning soya before his death on 5 Jan. 1943.
Thus he was actively interested in soya up until the month
before he died.
Courtesy of Henry Ford Museum & Greenﬁeld Village
Archives (Dearborn, Michigan). Acc. 285, Henry Ford
Ofﬁce (Correspondence), Box 2453. Address: The George
Washington Carver Foundation, Tuskegee Inst., Alabama.
2289. Ford Motor Co. 1942. Notes on some of the
development work now under way at the Ford Motor
Company. Dearborn, Michigan. 3 p. Undated. Unpublished
typescript. Courtesy of Henry Ford Museum & Greenﬁeld
Village Archives (Dearborn, Michigan).
• Summary: Note that the U.S. has now entered World War
II. Contents: Rubber (from the Russian Dandelion “KokSeghyz”). Synthetic rubber (by polymerization of butadiene;
fermentation of corn meal yields butylene glycol, which can
be converted to butadiene; also investigating thiokol rubber).
Plastic development work (use of ﬁbrous plants as ﬁllers
and strengtheners for use in plastic airplane parts). Protein
developments.
The section titled “Protein Developments” states: “The
plant for producing synthetic ﬁbers from soybean protein
is progressing well. The government considers this work
quite important as evidenced by the fact that it has assigned
a A-1-A priority rating to this work. Since Dr. Carver’s visit
here this summer [July 1942] many interesting applications
of the ﬁber have been developed. Among these are carpets
made of 50% soybean ﬁber and a specially constructed
underwear material for the Air Corp. This underwear
contains a mixture of cotton and soybean ﬁber which gives
good strength, warmth and light weight. The extraction of
the protein from soybean meal is still the most difﬁcult part
of the problem and much development work remains to be
done for large scale production. The pH and temperature
are extremely critical and evidently must be controlled
as accurately as in the human body. An elaborate air
conditioning system is being installed enabling us to control
temperature throughout the building and making it possible
to produce 1000 pounds of this ﬁber a day.
“An interesting use has been developed for the off grade
protein not converted to ﬁber. An extrusion process and
subsequent hardening in formaldehyde enables us to produce
a pure protein plastic which has many possibilities for use
as buttons, buckles and other decorative objects. Samples as
attached.
“Soybean protein has also shown interesting ﬁlm
properties. The water paints which we have been making for
several years are based on this property. At the request of the
Air Corp a special camouﬂage paint using soybean protein
as a binder has been developed for spraying on the run way
at the Willow Run Airport. There are about 800 acres of
concrete to be sprayed and a paint that can be sprayed by our
ordinary Orchard spray machine and which blends perfectly
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with the surrounding landscape is now ready for application
when ever the Air Corp sees ﬁt.” Address: Dearborn,
Michigan.
2290. France’s Commercial Agent in Chicago. 1942. La
culture et le marché du Soya dans le Middle West des EtatsUnis [The cultivation and market for soybeans in the Middle
West of the United States]. Revue Internationale du Soja
2(15):277-81. Nov/Dec. [22 ref. Fre]
• Summary: Contents: Introduction. Overview. Production.
Methods of cultivation and varieties. Standards. The market
for soybeans. Soybean exports in 1939 by country: The top
5 export markets are The Netherlands, Denmark, Sweden,
Norway, and Canada. Utilization of the soybean: Whole
seeds, soybean straw (used as forage), soybean cake (the
residue left after extraction of the oil; On the other hand,
it is reported that the laboratories of Ford factories have
manufactured a new artiﬁcial textile based on this cake), soy
ﬂour (the three different types are whole soy ﬂour, low-fat
soy ﬂour made by the expeller process, defatted soy ﬂour,
made by the solvent process; a table compares the nutritional
composition of the three types of soy ﬂour), soy oil (is made
in the USA using three different processes; the hydraulic
press, the screw press or expeller, and solvent extraction. Soy
oil is used mainly for various food products. Indeed, from
a production of 360,760,000 pounds in 1939, 201,509,000
pounds were used by the margarine industry. Soy oil is now
used in preference to egg yolks for obtaining lecithin. Soy oil
is also used for making various industrial products such as
paints and varnishes)
2291. Chemical Industries. 1942. Industrial uses of soy?
51(3):366. *
2292. Chowhury, D.H.; Mukerji, S.N.; Aggarwal, J.S.;
Verman, L.C. 1942. Indian vegetable fuel oils for diesel
engines. Gas and Oil Power (London) 37:80-85. *
2293. Product Name: Alysol (Industrial-Grade Isolated Soy
Protein).
Manufacturer’s Name: Drackett Company (The).
Manufacturer’s Address: 5020 Spring Grove Ave.,
Cincinnati, Ohio.
Date of Introduction: 1942.
New Product–Documentation: Werner Von Bergen and
Walter Krauss. 1942. Textile Fiber Atlas. p. 33. “Soya bean
ﬁber was ﬁrst introduced to the American people at the New
York World’s Fair of 1939 at the Ford exhibit. Its base is a
protein of the soya bean produced by the Drackett Product
Co., Cincinnati, under the trade name of Alysol protein. In its
microscopical appearance as seen from Plate XXIII, the ﬁber
is very similar to Aralac and Lanital.”
Interview with Charles Butke. 1993. May 26. “The
Drackett Company’s work with ‘Alysol’ soy protein.” Chuck

went to work for Drackett in 1946 at about the time when
the Sharonville plant began operations. At about that time he
recalls reading in a report that a soy protein product named
“Alysol” was being made by Drackett before he arrived.
The Alysol was made at the Drackett plant at 5020 Spring
Grove Ave. in what was then northern Cincinnati. That was
the location of Drackett’s original soybean extraction plant
which began operations in about 1937.
2294. Jalbert, J. 1942. [Colonial motor fuels and lubricants
from plants]. Carburants Nationaux (Les). 2:119-24. (Chem.
Abst. 27:833). [Fre]*
• Summary: Michael at ACS looks at the record and thinks
it may have been taken from Chem. Zentr. = Chemisches
Zentralblatt.
2295. Matagrin, A. 1942. L’huile de soja en tant que
lubriﬁant [Soybean oil as a lubricant]. Carburant Nat.
3(22):249. [Fre]*
2296. Smith, D.H. 1942. Fuel by the handful. Bus and Coach
14:158-59. *
2297. Bergen, Werner von; Kraus, Walter. 1942. Textile ﬁber
atlas: A collection of photomicrographs of common textile
ﬁbers. New York, NY: American Wool Handbook Co. 38 p.
Plus 25 full-page black-and-white plates and a 6-page index.
[1 soy ref]
• Summary: The chapter titled “Prolons and Synthons”
(p. 33-34) states that prolons are man-made protein ﬁbers,
whereas synthons are purely synthetic ﬁbers such as nylon
and vinyon. The proteins use to make prolons are casein
(from milk; used to make Lanital and Aralac), soya bean
protein, zein (from corn), and ﬁbroin (obtained by dissolving
silk wastes).
“Soya Bean Fiber: This ﬁber was ﬁrst introduced to the
American people at the New York World’s Fair of 1939 at the
Ford exhibit. Its base is a protein of the soya bean produced
by the Drackett Product Co., Cincinnati [Ohio], under the
trade name of Alysol protein. In its microscopical appearance
as seen from Plate XXIII, the ﬁber is very similar to Aralac
and Lanital.
Proper differentiation of soya bean and casein ﬁbers
is possible on the basis of their variation in the amino
acids present by qualitative color reactions, as reported by
Williams and Tonn” [1941]. Also discusses the ﬁneness and
size of the ﬁbers.
Plate XXIII show soya bean ﬁbers in both longitudinal
and cross-sectional views. Address: 1. Director of
Laboratories, Forstmann Woolen Co., Teacher of Wool
Manufacture, Columbia Univ., New York; 2. Textile
Micrscopist, Technical Laboratories, Sears, Roebuck &
Company.
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2298. Giraud-Gilliet, J. 1942. Le soja, aliment d’avenir:
manière de le cultiver; 2 à 300 façons de le consommer
[Soya, food of the future: How to cultivate it; 200-300 ways
to consume it]. Saigon: Imprimerie de C. Ardin. 285 p.
Index. [Fre]
• Summary: Contents: Dedication. Introduction. Part I:
Summary study of soya (the soybean): Its cultivation. 1.
The nature of soya: Its area of expansion. 2. Cultivation of
soya: Soil, manure & fertilizer, seeds. 3. Interest in soya:
Its richness in nutritive elements and comparison with other
foods. Various possibilities for utilization: therapeutic uses
for hygiene and diseases (vegetarian diet, diabetes, beriberi,
diseases of the nervous system, anemia, slimming, milk diet),
agricultural uses for ﬁxation of nitrogen in the soil and as
a fertilizer, use in the feeding of animals (green forage, dry
forage, soybean cake, ﬂour, seeds, germinated seeds, straw
and pods, soymilk, milk), industrial utilization (soybean
oil and its derivatives, glycerine, soy casein), use as human
food (whole dry soybeans, soy sprouts, soybeans mashed or
ground after they are cooked, soybeans cracked or crushed
before they are cooked, fermented soybeans, soymilk,
soymilk derivatives / foods made from soymilk {tofu / dâuphu, yuba / tao hu ky, dry yuba rolls / phu chuc, beverages},
edible oil), utilization for social work (drops of milk, bowls
of soya, inexpensive restaurants, battle against malnutrition
and degeneration, for school gardens, pagodas, waste lands).
Part II: The main soyfood products and how to prepare
them at home. 1. Soymilk, soymilk curds (tau hu hoa), small
white cheeses (petits fromages blancs {dâu-hu miêng}),
folded sheets of yellow yuba (feuille jaune plissée de crème
de soja {dâu-hu ky vang}), white sheets of yuba (feuille
blanche unie {dâu-hu ky trang}), dried or smoked yuba
(plaquettes séchées ou fumées {dâu-hu ky ngot}), fermented
tofu–like cream cheese (fromages fermentées: cancoillotte
comtoise au soja). 2. Soy ﬂour: Roasted soy ﬂour, soy bread,
sojenta (soy polenta), pasta (soy vermicelli and vermicelli of
mung beans {dâu xanh} or song than). 3. Soy condiments.
Solid condiments: natto and douchi (taotché), condiments
that are pastes: miso and doujiang (tao tjiung) and koji [sic,
not a paste but used to make miso, doujiang, shoyu, and
jiang-you], liquid condiments: shoyu, jiang-you (tsiang
yeou), (tao yu), ketjap (Indonesian soy sauce), Vietnamese
soy sauce (tuong).
Part III: Recipes. 1. Introduction: Essential
recommendations, the cookery of the poor, comparative
cuisine, general recipes. 2. Soups and paps. 3. Hors
d’oeuvres and salads. 4. Vegetables. 5. Meat, ﬁsh and egg
dishes. 6. Breakfasts, sweets, and desserts.
Conclusion. Appendix. Errata. Address: Administrateur
des S.C. de l’Indochine; Vietnam.
2299. Gottschalk, John. 1942. Fish-stocking policies and
programs. Transactions of the American Fisheries Society
71:343-69. See p. 365-66.

• Summary: This is a discussion, chaired by T.H. Langlois
of Ohio. Mr. Gottschalk, one speaker in the discussion,
states that his experiment used soy-bean meal in pondﬁsh
fertilizing. “Our best production was obtained with soy-bean
meal, which resulted in between 5,000 and 6,000 3-inch
ﬁngerlings after about 6 months” (p. 366). Address: Indiana
Conservation Dep.
2300. Jouven, Maurice. 1942. Les plantes à huiles [Oilbearing plants]. Paris: Editions de Montsouris. 160 p. See p.
82-101. Illust. No index. 18 cm. Series: Collection Rustica.
[Fre]
• Summary: Contents related to soy: Part V: Exotic oilbearing plants susceptible to cultivation in France. 1. The
soybean–Characteristics of the plant, Origin and distribution.
Importance of the crop. Varieties (overseas and developed
for France). Composition of the plant (as for green forage).
Climate. Nature of the soil. Elements needed from fertilizers.
Manure / fertilizer (engrais).
2. Cultivation of soybeans–Place in the crop rotation.
Preparing the soil. Planting. Transplanting. Nitrogen ﬁxation,
incl. inoculation and nitrogen-ﬁxing bacteria. Cultural styles
(façons culturales). Enemies of the soybean.
3. Harvesting the soybean–Threshing. Yield. Storage.
4. Utilization of the soybean–As animal feed. As
human food. Soy ﬂour. Soy bread. Soy oil. The soybean as
a vegetable [green vegetable soybeans]. Condiments (made
with molds, such as soy sauce. The Chinese consume each
year 700 to 800 million liters of soy sauce). Various other
products (soy chocolate, soy coffee, soy wine, fermented
soymilk). Industrial uses (soaps, candles, paints, soy
casein for sojalithe, artiﬁcial petroleum, soy gasoline {by
distillation of the petroleum}).
Organizations actively involved with soya: (1) Institut
National du Soja, 5, rue de Logelbach, Paris 17eme. (2)
Institut Agricole et Industriel du Soja, 13, rue des Saussaies,
Paris 8eme. (3) Centre National de Soja, 8, cours de
Gourgues, Bordeaux. (4) Revue Internationale du Soja,
(Editions E.-V. Letzgus, 97, rue Saint-Lazare, Paris 9eme).
Illustrations show: (1) A soybean plant with enlarged
pods (p. 83). (2) A weeder (Extirpateur) (p. 89). (3) Many
ways to plant soybean seeds (p. 93). (4) Devices for drying
soybean forage (p. 96).
5. The peanut.
6. Castor-oil plant, sesame seed, and niger seed
(Guizotia oleifera / abyssinica). Address: Ingenieur
Agronome.
2301. Laucks, I.F. 1942. General scientiﬁc principles
of gluing. In: Charles B. Norris, ed. 1942. Technique of
Plywood. Seattle, Washington: I.F. Laucks, Inc. 249 p. See p.
226-49. Illust. 20 cm.
• Summary: “The manufacture of plywood is an example of
the use of glue in compounding wood to produce a material
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quite different in strength properties from the original wood.
Many other such compounded structures or materials are
being made today from wood and glue: laminated beams
and arches, stressed-cover constructions, etc. Engineers
are realizing more than ever that the properties of wood
are advantageous for many uses especially when wood is
compounded with glue in such a way as to remove some
of the objections which the engineer has always had to
the properties of natural wood, as for example its different
strength properties in different directions. Many people who
had not heretofore had much experience with glue are today
becoming interested in the compounding of wood with glue.
For this reason a brief discussion of the process of gluing
will be of interest.
“This discussion is not intended as a practical manual of
gluing practice. Such discussion would be too long for the
limits of space available. It is rather intended to call to the
attention of the glue user some of the underlying principles
in the gluing process. These principles are those of physics
and chemistry but they are often overlooked by practitioners
of the glue art. Any art as ancient as is that of gluing is bound
to have much ‘rule of thumb’ connected with it. This is the
collected, summated experience of ages past. It is easy to
lose sight of underlying principles, since they are liable to
be submerged by the huge mass of ‘rules of thumb.’ It is
of course the history of most arts that the ‘rule of thumb’
experience comes ﬁrst, then later the underlying principles
are studied and understood. Consideration of fundamental
principles is particularly important when using an old art for
new applications as is being done in many cases with the
gluing art today.
“The practical deﬁnition of the word ‘glue’ is: Any
substance which when spread between two pieces of wood
will give a bond which is stronger than the wood itself. This
deﬁnition properly says nothing about composition. The
most signiﬁcant part of this deﬁnition is the phrase ‘stronger
than wood itself.’ From this deﬁnition arises the practical
test of a glue joint-split it with a knife or chisel. The failure
of a good joint in ‘general must occur largely in the wood,
and not in the glue line. The word glue formerly was used
in a narrower sense as the name for one certain kind of glue
commonly obtained from animals-their skins, bones, hooves,
etc.
“It is impossible to discuss the theory of gluing without
ﬁrst saying a few words about colloids, since glues are
typical colloids, and exhibit colloidal reactions at each
stage of their use. In fact, the word ‘colloid’ is derived
from the Greek word meaning ‘glue.’ We will see later
why glues must necessarily be largely colloids. The word
colloid as used by the chemist or physicist denotes a state
of matter which is distinguished chieﬂy by the size of its
particles particularly when in the liquid state. Theoretically,
any substance can exist in the colloid state provided its
particle size falls within the boundaries of the colloid

ﬁeld. Practically, it is difﬁcult to get many substances into
the colloidal state. That is, they are much oftener seen in
non-colloidal state. These non-colloidal substances were
formerly given the class name of ‘crystalloids.’ Substances
like chemical salts, for example, are difﬁcult to get into
the colloidal condition. Many other substances, on the
other hand, commonly exist in the colloidal state and were
therefore called ‘colloids.’ Such substances as proteins,
starches, cellulose, many other carbohydrates, gums, pectin,
rubber, synthetic resins are all much more commonly met
with in the colloidal state than in any other and hence may be
called colloids.
“One of the properties which is peculiar to the colloidal
state is its propensity to change. The changes which are
noted by ordinary observation are changes of the thickness
or thinness of colloidal liquids, or technically, their viscosity.
Colloidal liquids may change both ways, that is, a thick
liquid may get thinner or a thin liquid may get thicker until
it ﬁnally changes to a solid-technically called a ‘gel.’ (A
gel is just another name for a jelly.) Along with these easily
observed changes in colloidal liquids are more subtle and
mysterious changes which are not observable without the
aid of special instruments. Changes in consistency are an
example. These changes, both those easily and difﬁcultly
observable,...”
Note: The Preface states: “Reprints of a series of
articles... published in the Hardwood record from March,
1937 to July, 1939.” Address: Laucks, Inc.
2302. McKinney, Leonard L. 1942. Use of soybean meal in
plastics. ACE (U.S. Bureau of Agricultural Chemistry and
Engineering). No. 151. 4 p.
• Summary: This article was previously published as:
McKinney, Leonard L. 1942. “Soy meal in plastics.”
Soybean Digest. June. p. 4-5, 11. Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
2303. McMillen, Wheeler. 1942. Preface. National Farm
Chemurgic Council Bulletin No. 2. p. 5.
• Summary: Experience in war has underscored heavily
the fact that the United States entered the conﬂict
agriculturally unprepared. Farm crops–such as rubber,
several vital vegetable oils, hemp, and a large number of
the lesser necessities and luxuries were not being grown in
American soil. For years they had been imported with little
interruption.
“Now that imports have been discontinued, the nation is
desperately in need of some of these items and there is much
inconvenience because others are not in production in this
country.
“No one can foresee the conditions of the years ahead.
How long the war will last, what the situation will be when
the war ends, are complete uncertainties. A safe assumption
is, however, that the United States will be better off if a great
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many new crops are added to its agricultural production
schedule.
“New crops are important in order that we may be
permanently assured of having the products here where we
can get them. Additional crops may be important to sustain
farm income in later years when the present pressure for
huge production is relaxed.”
Note: The farm chemurgic movement began as a child of
World War II. Address: President, National Farm Chemurgic
Council.
2304. Smith, Allan K. 1942. Soybean protein. ACE (U.S.
Bureau of Agricultural Chemistry and Engineering). No.
152. 4 p.
• Summary: “The large quantities of soybean meal left
from the solvent extraction of oil from soybeans may be
considered as a practically unlimited raw material for the
production of soybean protein. If 10 percent of the 1941
crop of soybeans, estimated at 107 million bushels, were
processed for protein, we would have approximately a
quarter of a billion pounds of this product. It is thus evident
that raw material supplies are more than adequate for all
visible needs.
“Soybean protein is a relatively new commodity on
our markets, and in order to ﬁnd a permanent place among
other competing industrial proteins, synthetic adhesives, and
plastics, it must meet competition in regard to both quality
and cost. It is not possible at this early stage of development
to present trustworthy data relative to the cost of reﬁning
soybean protein. As regards cost of materials, however, the
situation is very promising. If we take the value of solventextracted, oil-free meal in normal times at 1½ cents per
pound and the protein content as 44 percent, we have an
initial cost of unreﬁned protein of about 3.4 cents per pound,
ascribing no value to the nonprotein fraction of the meal.
On this basis a liberal allowance can be made for processing
costs and still there will remain a satisfactory price range to
compete with other proteins which normally sell for 12 to
16 cents per pound. The U.S. Regional Soybean Industrial
Products Laboratory has made an extensive laboratory
investigation of methods for separating the protein from the
meal and is continuing these studies along with research
on chemical and physical properties of the protein. The
results obtained show that the separation of the unmodiﬁed
protein on a small scale by extraction of the meal with
water or dilute alkali and subsequent precipitation with
acid is not difﬁcult. Extraction data for acids, bases, and
salts are illustrated in Figures 1 and 2. On the other hand,
the engineering problems such as clariﬁcation, ﬁltration,
centrifugation, drying, and grinding which are encountered
at various stages of large-scale production are not well
understood and might offer considerable difﬁculty to anyone
undertaking commercial production.
“There is also the problem of modifying the properties

of soybean protein by chemical treatment to make it suitable
for speciﬁc uses. This problem deserves a great deal of
scientiﬁc investigation, and its solution will be the principal
means of extending the industrial utilization of soybean
protein and probably other proteins as well.
“Soybean protein is comparatively new in the ﬁeld of
industrial proteins, which include casein, gelatin, blood
albumin, egg white, ﬁsh glue, and zein. These proteins have
various physical and chemical characteristics in common,
yet each one possesses an individuality which leads to some
speciﬁc use. Proteins have the most complicated molecular
structures of any substances with which the chemist works,
and for this reason truly chemical exploitation will be slow.
“Soybean protein resembles casein more closely than
any other protein, and in the early attempts to introduce it
to industry it was called ‘soybean casein’ with the object of
trading on the good name of an already established product.
In the long run, however, soybean protein must ﬁnd its place
in industry on its own merits, and any attempt to confuse it
with casein or other protein cannot be considered a sound
policy.
“While the isolation of soybean protein on a small
scale is a relatively simple matter for a chemist, it should
be pointed out that its production on a large scale and
its utilization by industry require considerable technical
skill and will result in disappointment to those attempting
commercial processing without a careful study of the
problems involved. Furthermore, when soybean protein is
recommended for certain uses, one should not expect that it
can be substituted in formulas established for other proteins
with the same results, but rather that speciﬁc or modiﬁed
formulas will be required. It should be considered as a
technical product and sold accordingly.
“As intimated above, soybean protein may be modiﬁed
during the reﬁning process so as to alter its solubility or
dispersing characteristics, its adhesive strength, viscosity,
color, and tolerance for formaldehyde. The simplest
modiﬁcations are effected by a mild hydrolytic treatment
with dilute alkali or by the action of proteolytic enzymes.
These treatments alter several of the properties of soybean
protein; for example, they make it more easily dispersible.
Research is in progress on the substitution of organic groups
in the protein molecule, because an appreciable change in
physical end chemical properties may be expected from this
type of chemical alteration.
“Indications are that soybean protein will ﬁnd
substantial use in paper coatings, paper sizing, water paints,
plastics for buttons and buckles, leather dressings, and
adhesives for various purposes, such as making furniture and
abrasive paper. Research is in progress toward the production
of a wool-like ﬁber from soybean protein. Such a project,
if successful, might consume a considerable tonnage of the
protein.
“The largest use of soybean protein in immediate
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prospect is for paper coating. Up to the present time soybean
protein has not been completely acceptable for all grades
of paper coatings, largely because it is slightly darker in
color than casein, Recent work at the Soybean Laboratory
indicates that a satisfactory bleach for soybean protein may
have been found in sodium dithionite (Na2S204) or zinc
dithionite (ZnS204). It has been shown in the laboratory that
4 or 5 percent of one of these powerful reducing agents on
the basis of the protein, added at the time of preparing the
coating color results in a paper coating as bright in color as
that prepared with a good grade of casein. This bleaching
development is still to be proved satisfactory in plant
production and printing tests, but the simplicity of operation
favors its success. Since the beginning of the war emergency,
much of the normal casein supply has been diverted to dry
milk production, and we have an increasing shortage of
milk casein, Commercial soybean protein which has been
developed to the stage where it may satisfactorily take the
place of casein in the paper trade can help to ﬁll in this
shortage. Perhaps more important in the present emergency
than paper coating, however, is that portion of the plywood
industry which depends upon casein as an adhesive and
which consumes an estimated 200 tons of casein per month.
An increased production of soybean protein would help to
relieve the general industrial protein demand and aid in this
essential war need.
“It is impossible to predict at this early stage of research
and development what the future may be for soybean protein
as an industrial product, but with all things considered it has
many promising possibilities.”
Two graphs (p. 4) show the extraction of nitrogen from
oil-free soybean meal. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
2305. USDA Bureau of Agricultural Economics, Extension
Flier. 1942. Soybean oil and the war: Grow more soybeans
for victory. No. 5. 4 p. (BAE-EXT Flier-5).
• Summary: “Uncle Sam needs soybean oil–more soybeans
than the farmers of America have ever produced–to win the
war. We must replace a billion pounds of fats and oils cut
off by far in the Far East. Then, too, our Allies have asked
us to send them a billion pounds or more of fats and oils this
year...
“One way you can do your part is by growing more
soybeans. The Secretary of Agriculture has asked America
farmers to grow at least 9 million acres of soybeans for
harvest as beans–10 million if possible–as compared with
less than 6 million acres harvested last year.”
“What will all this soybean oil be used for? Most
of it will go into food–into salad oils, cooking fats, and
oleomargarine.” Much will also be used “for paints and
varnishes to protect ships, guns, tanks, and planes. Some
of it will go into soap. Soybean oil is even used in making
glycerine for explosives to blast the enemy.”

“The Federal Government has promised to support the
price of soybeans grown for oil this year because of their
importance as a war material. Right now, prices of soybeans
grown for oil are the highest they have ever been, or almost
twice the average price received by growers in recent years.”
Photos show: (1) Soybeans pods and seeds. (2) A farmer
disking a ﬁeld with a tractor. “Soybeans grow where corn
grows.” (3) A tractor pulling a combine. “Combines harvest
soybeans best.” (4) A scientist pouring a bucket of soybeans
into a hopper. “Beans are crushed into oil.” (5) William
Morse of the USA standing in front of many shelves ﬁlled
with food products made from soybeans. “Soybeans have
many food uses.” (5) Two farmers standing in a ﬁeld of
soybeans, looking at the roots of uprooted plants held by one
man.
Note: This is the earliest document seen (March 2003)
that describes the use of government policies in the USA
(support prices) to promote soybean production. Address:
USDA.
2306. Smith, Allan K. 1942? Soybean protein. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 64. 4 p. Undated.
• Summary: “The large quantities of soybean meal left
from the solvent extraction of oil from soybeans may be
considered as a practically unlimited raw material for the
production of soybean protein. If 10 percent of the 1941
crop of soybeans, estimated at 107 million bushels, were
processed for protein, we would have approximately a
quarter of a billion pounds of this product. It is thus evident
that raw material supplies are more than adequate for all
visible needs.
“Soybean protein is a relatively new commodity on
our markets, and in order to ﬁnd a permanent place among
other competing industrial proteins, synthetic adhesives, and
plastics, it must meet competition in regard to both quality
and cost. It is not possible at this early stage of development
to present trustworthy data relative to the cost of reﬁning
soybean protein. As regards cost of materials, however, the
situation is very promising. If we take the value of solventextracted, oil-free meal in normal times at 1½ cents per
pound and the protein content as 44 percent, we have an
initial cost of unreﬁned protein of about 3.4 cents per pound,
ascribing no value to the nonprotein fraction of the meal.
On this basis a liberal allowance can be made for processing
costs and still there will remain a satisfactory price range to
compete with other proteins which normally sell for 12 to 16
cents per pound.
“The U.S. Regional Soybean Industrial Product
Laboratory has made an extensive laboratory investigation
of methods for separating the protein from the meal and is
continuing these studies along with research on chemical
and physical properties of the protein. The results obtained
show that the separation of the unmodiﬁed protein on a
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small scale by extraction of the meal with water or dilute
alkali and subsequent precipitation with acid is not difﬁcult.
Extraction data for acids, bases, and salts are illustrated in
Figures 1 and 2. On the other hand, the engineering problems
such as clariﬁcation, ﬁltration, centrifugation, drying, and
grinding which are encountered at various stages of largescale production. are not well understood and might offer
considerable difﬁculty to anyone undertaking commercial
production.
“There is also the problem of modifying the properties
of soybean protein by chemical treatment to make it suitable
for speciﬁc uses. This problem deserves a great deal of
scientiﬁc investigation, and its solution will be the principal
means of extending the industrial utilization of soy-bean
protein and probably other proteins as well.
“Soybean protein is comparatively new in the ﬁeld of
industrial proteins, which include casein, gelatin, blood
albumin, egg white, ﬁsh glue, and zein. These proteins have
various physical and chemical characteristics in common,
yet each one possesses an individuality which leads to some
speciﬁc use. Proteins have the most complicated molecular
structures of any substances with which the chemist works,
and for this reason truly chemical exploitation will be slow.
“There is also the problem of modifying the properties
of soybean protein by chemical treatment to make it suitable
for speciﬁc uses. This problem deserves a great deal or
scientiﬁc investigation, and its solution will be the principal
means of extending the industrial utilization of soybean
protein and probably other proteins as well.
“Soybean protein is comparatively new in the ﬁeld of
industrial proteins, which include casein, gelatin, blood
albumin, egg white, ﬁsh glue, and zein. These proteins have
various physical and chemical characteristics in common,
yet each one possesses an individuality which leads to some
speciﬁc use. Proteins have the most complicated molecular
structures of any substances with which the chemist works,
and for this reason truly chemical exploitation will be slow.
“Soybean protein resembles casein more closely than
any other protein, and in the early attempts to introduce it
to industry it was called ‘soybean casein’ with the object of
trading on the good name of an already established product.
In the long run, however, soybean protein must ﬁnd its place
in industry or its own merits, and any attempt to confuse it
with casein or other protein cannot be considered a sound
policy.
“While the isolation of soybean protein on a small
scale is a relatively simple matter for a chemist, it should
be pointed out that its production on a large scale end
its utilization by industry require considerable technical
skill and will result in disappointment to those attempting
commercial processing without a careful study of the
problems involved. Furthermore, when soybean protein is
recommended for certain uses, one should not expect that it
can be substituted in formulas established for other proteins

with the same results, but rather that speciﬁc or modiﬁed
formulas will be required. It should be considered as a
technical product and sold accordingly.
“As intimated above, soybean protein may be modiﬁed
during the reﬁning process so as to alter its solubility or
dispersing characteristics, its adhesive strength, viscosity,
color, and tolerance for formaldehyde. The simplest
modiﬁcations are effected by a mild hydrolytic treatment
with dilute alkali or by the action of proteolytic enzymes.
These treatments alter several of the properties of soybean
protein; for example, they make it more easily dispersible.
Research is in progress on the substitution of organic groups
in the protein molecule, because, an appreciable change in
physical and chemical properties may be expected from this
type of chemical alteration.
“Indications are that soybean protein will ﬁnd
substantial use in paper coatings, paper sizing, water paints,
plastics for buttons and buckles, leather dressings, and
adhesives for various purposes, such as making furniture and
abrasive paper. Research is in progress toward the production
of a wool-like ﬁber from soybean protein. Such a project,
if successful, night consume a considerable tonnage of the
protein.
“The largest use of soybean protein in immediate
prospect is for paper coating. Up to the present time soybean
protein has not been completely acceptable for all grades
of paper coatings, largely because it is slightly darker in
color than casein. Recent work at the Soybean Laboratory
indicates that a satisfactory bleach for soybean protein may
have been found in sodium dithionite (Na2S204) or zinc
dithionite (ZnS204). It has been shown in the laboratory that
4 or 5 percent of one of these powerful reducing agents on
the basis of the protein, added at the time of preparing the
coating color results in a paper coating as bright in color as
that prepared with a good grade of casein. This bleaching
development is still to be proved satisfactory in plant
production and printing tests, but the simplicity of operation
favors its success. Since the beginning of the war emergency,
much of the normal casein supply has been diverted to dry
milk production, and we have an increasing shortage of
milk casein. Commercial soybean protein which has been
developed to the stage where it may satisfactorily take the
place of casein in the paper trade can help to ﬁll in this
shortage. Perhaps more important in the present emergency
than paper coating, however, is that portion of the plywood
industry which depends upon casein as an adhesive and
which consumes an estimated 200 tons of casein per month.
An increased production of soybean protein would help to
relieve the general industrial protein demand and aid in this
essential war need.
“It is impossible to predict at this early stage of research
and development what the future may be for soybean protein
as an industrial product, but with all things considered it has
many promising possibilities.”
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On the last (unnumbered) page are two graphs, both
of which have been previously published in: (1) J. of the
American Chemical Society. 1938. Vol. 60, p. 1316-20. June;
(2) J. of Industrial and Engineering Chemistry. 1938. Vol.
30, p. 1414-18. Dec.
Footnote (p. 1): The U.S. Regional Soybean Industrial
Products Lab. (Urbana, Illinois) is: “A cooperative
organization participated in by the Bureaus of Agricultural
Chemistry and Engineering, and Plant Industry of the U.S.
Department of Agriculture, and the Agricultural Experiment
Stations of the North Central States of Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
2307. Butler, W.H. 1943. Resin-emulsion paints–Their
nature, advantages and production. Paint, Oil and Chemical
Review 105(1):10-12, 14. Jan. 14.
• Summary: Contains brief descriptions of the various types
of water-thinned paints, with emphasis on the advantages of
modern resin emulsion paints. Address: Development Labs.,
Bakelite Corp.
2308. Science News Letter. 1943. Soybeans used in
production of laminated board. 34:57. Jan. 23.
• Summary: Summarizes an article by Dr. George H. Brother
of the U.S. Regional Soybean Industrial Products Laboratory,
published in Chemical and Engineering News. The new
method for making the laminated board is valuable in aircraft
and other war industries. “Sheets of unsized kraft paper or
other ﬁbrous material are soaked with a solution of soybean
protein. After drying, stacks of these plastic sheets are united
into laminated board by heat and pressure. This method
promises to augment the nation’s limited supply of highpriority phenolic resin now being used.”
2309. Eichberg, Joseph. 1943. Report of annual meeting,
American Lecithin Company, Inc., January 27, 1943.
[Elmhurst, Long Island, New York]. 4 p. 28 cm.
• Summary: “Total sales in 1942 amounted to 2,345,373
pounds (R&R [Ross & Rowe] 1,371,370 pounds–Alco
974,003 pounds) compared with 1,873,742 pounds in 1941
(dollar value: $874,009.09 and $706,627.11); net proﬁts were
$70,828.61 and $73,928.77 respectively, and Federal and
Canadian taxes are estimated at approx. $78,000.00 against
$32,900.00 in 1941.
“Patent and Legal expenses were cut from $50,000.00
in 1941 to $15,000.00 in 1942, due to termination of the
F.T.C. matter and, during the year, of the chocolate patent
litigation. For Experimental and Research $18,855.91 was
spent compared to $13,921.54 in 1941–this amounted to a
little over 2% of net sales.
“Sales to the chocolate industry were 449,747 pounds
compared with 471,907 pounds in 1941 in spite of the

shortage of cocoa beans.
“The large increase in sales to the baking industry since
September has boosted the demand above our capacity to
supply lecithin, and has necessitated some ‘rationing’ by
the Company. During the whole of 1941 we sold 93,977
pounds to bakers while last month (December, 1941) alone
we shipped 134,541 pounds to the baking industry. A
question of policy is involved–namely, whether the Company
should limit its sales to the baking industry and attempt to
move more lecithin into ﬁelds which may promise greater
permanency after the war. From LEC #1 operations the
Company netted $24,518.69 compared with $21,235.52 in
1941 (806,402 pounds and 822,000 in 1941).
“In the petroleum industry several new customers began
using lecithin in lubricants, notably Socony Vacuum, Pure
Oil, Sinclair and Ohio Oil Company. Of great potential
interest is the exploratory work now being conducted on a
large scale by Ethyl Corp. License agreements to make the
lecithin lube oil patents available to all reﬁners were entered
into with Texas Company and DuPont, Alco to receive a
share of the royalties collected.
Export sales, other than to Canada, amounted to 343,228
Pounds. Because of the large increase in domestic orders
export sales have been cut 50% or more; it is felt that these
contacts should be maintained, if on a reduced scale, because
some of this business may be of a permanent character, at
least until lecithin producing units in Europe can be rebuilt
and because after the war we may wish to be in a position to
respond to competition from imported lecithin.
“Ross & Rowe have been alert and energetic in
promoting sales and their readiness to cooperate has been
highly appreciated.
“Inventory December 31, 1941 was 697,140 pounds and
at the end of December, 1942 was 176,872,–less than a three
weeks’ supply at the present rate of sales. At December 31,
1942 we were about one month behind in shipping orders.
Strenuous efforts are being made to increase production, with
the cooperation of Glidden and ADM. Lecithin emulsion is
being obtained from P&G. [Procter & Gamble]. It is felt that
a license agreement with P&G. should be considered, also an
offer of license to Central Soya Company.
“Central Soya seems to be the source of competitive
lecithin, the quality of which is reasonably good and if
Central Soya is making 500,000 pounds per annum we
could use a portion of this to advantage. Central Soya as
well as Penick & Ford who manufacture for Reﬁning, Inc.
are thought to infringe our process patents. Reﬁning on
the other hand claim that their patents are basic and cover
certain operations of Glidden and ADM. We believe that
Glidden and ADM should share with us equally the expenses
involved in meeting the challenge presented by Reﬁning’s
attitude since their oil processing as well as lecithin
production is involved.
“To begin with, an independent opinion should be
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obtained and I suggest we consult Mr. Alan Mann who has
been highly recommended by ADM. Incidentally, this has a
bearing on our ability to get soybean lecithin emulsion from
Clinton Co. since Clinton is producing more corn lecithin
emulsion and does not feel it worth their while to collect and
ship only the soybean lecithin emulsion.
“Royalties at present are being earned chieﬂy from
license agreements in the baking and petroleum industries.
Patent matters are being handled through the Glidden Patent
Department. With our present method of selling, no royalty
is included in the price of the lecithin.
“Our research in the petroleum ﬁeld showed
conclusively the value of lecithin in motor oils for passenger
car service and gave rise to a modiﬁed product which
promises to be more effective than ordinary commercial
lecithin. A new method for producing soft consistency
lecithin was carried to the stage of plant runs. LEXO Cookies
were introduced to the drug trade during 1942; widespread
interest was manifest in the therapeutic properties of soybean
lecithin. We are sponsoring several projects at leading
hospitals.
“Prospects for 1943 indicate that we can sell all that
Glidden and ADM can produce plus whatever can be
procured from any other source. Royalty income should
increase. However, we are faced with possible need to bring
suits in order to protect our processing patents and baking
patent. A vigorous research program is being continued. We
are having to hold back rather than push sales and our major
problem at the moment is that of getting more lecithin.”
2310. Journal-Transcript (Peoria, Illinois). 1943. Rubber
made from soybeans (Photo caption). Jan. 25.
• Summary: This large photo shows Dr. J.C. Cowan, Dr.
Howard M. Teeter, and Dr. Donald Wheeler of Peoria’s
Northern Regional Research laboratory taking pieces
of Norepol, the amazing new rubber substitute, from a
mechanical mill. A nationwide broadcast today from the
laboratory told how the chemists make Norepol from
soybean oil and how it is being produced on a commercial
scale for the war effort.
2311. Huppert, Oskar. Assignor to The Glidden Company
(Cleveland, Ohio). 1943. Treatment of artiﬁcial protein
ﬁlms and ﬁlaments. U.S. Patent 2,309,113. Jan. 26. 4 p.
Application ﬁled 13 May 1940.
• Summary: “The present invention relates to the aftertreatment of artiﬁcial protein ﬁlms and ﬁlaments.
“Films and ﬁlaments manufactured by the usual methods
from soya protein which has been only slightly hydrolyzed
by pepsin, or from soya protein which has been more or
less hydrolyzed by means of alkalies are brittle and fragile.
Solutions of hydrolyzed soya-protein treated in accordance
with United States Patent No. 2,112,210 [Huppert, 1938
March 22], in which the protein is dissolved in sodium

hydroxide at a pH corresponding at most to that of a
solution of calcium hydroxide, treated with carbon disulﬁde,
androxidized with air, forms solutions of better spinning
viscosity and of better stability, and ﬁlaments spun from such
a solution have a greater tensile strength as shown by their
greater stretchability.
“In my German application H. 153,591 IV c/12p ﬁled
August 1, 1939, I described the after treatment of soya
protein wool with Igepon...”
“Example 1: 300 g. of hydrolyzed soya protein are
dissolved in 1560 cc. water containing 15 g. sodium
hydroxide. The soya spinning solution so obtained is
allowed to ripen one or two days and is freed from air before
spinning. It is spun in a precipitation bath of a combination
of 25% sulphuric acid and 15% sodium sulfate. The ﬁlaments
or ﬁlms are then further treated in 5% formaldehyde and 8%
sodium chloride, well washed and further treated 15 minutes
in a bath containing 2% Igepon, 1% sulphonated castor oil,
½% mineral oil and 20% by volume glycerol. Afterwards
they are dried in an air current at 60ºC. The wool or ﬁlm
dried in this way is exposed to a temperature of 120ºC. for
three minutes.” Address: Chicago, Illinois.
2312. INS [International News Service]. 1943. Norepol,
vegetable oil rubber substitute, is now in commercial use.
Wall Street Journal. Jan. 26. p. 1.
• Summary: Washington, DC–The Agriculture Department
reported yesterday that Norepol, a rubber substitute made
from vegetable oils, is now in commercial production,
however not enough of the new product can be made this
year to supply more than a small percentage of the total
rubber needed in this country.
Six months ago it was ﬁrst reported that the product was
ﬁrst made at the Northern Regional Research Laboratory
in Peoria, Illinois. The department now says that “nearly
100 tons of Norepol have been produced and passed into
consumer hands.”
2313. Associated Press (AP). 1943. Rubber substitute being
made from soybeans. Christian Science Monitor. Jan. 27. p.
16.
• Summary: Peoria, Illinois–Experts from “the U.S.
Department of Agriculture told radio listeners that a new
rubber substitute called norepol is being made from soybeans
at the Northern Regional Research Laboratory in Peoria.”
But while the new product has many uses, it is not even
“a drop in the bucket compared with our national need for
rubber.”
Norepol has “about one-third the stretch of rubber and
is about one-sixth as strong when pulled...” Moreover, it
has “excellent resistance” to oxidation, water and alcohol,
according to Dr. J.C. Cowan, a chemist at the laboratory.
The experts said that norepol could be made “from
soybean oil, corn oil, cottonseed oil, linseed oil or any
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vegetable oil containing linoleic acid.”

are raised in Japan’s “puppet state” of Manchukuo (p. 209).

2314. Allison, R.V.; Whitehead, Thomas, Jr. 1943. Know
fertilizer materials better: trace elements in some organic
fertilizers. Florida Grower 51(1):4, 19. Jan. [1 ref]
• Summary: A large table titled “Spectrographic analysis of
organic and inorganic sources of fertilizer nitrogen” gives
analyses of castor pomace, peanut meal, soybean meal and
cottonseed meal. These can be considered by-products and
even wastes.
This table is taken from page 6 of Florida Experiment
Station Bulletin No. 290.

2316. Trommsdorff, Ernst; Grimm, Otto.; Abel, Gerhard.
Assignors to Roehm & Haas GmbH. 1943. Emulgiermittel
fuer Emulsionen mineralischer, pﬂanzlicher und tierischer
Fettstoffefuer die Lederzurichtung [Emulsiﬁers for emulsions
of mineral, vegetable and animal fats for ﬁnishing leather].
German Patent 971,898. Feb. 2. 3 p. Issued 9 April 1959
(Chem. Abst. 55:4022b). [6 ref. Ger]
• Summary: Soybean oil is the main ingredient in one of
these emulsiﬁers.
Note: Soy is mentioned only once in this patent in the
form of “Sojaöl” (soy oil). Address: All: PhD, Darmstadt
[Germany].

2315. Borth, Christy L. 1943. Modern chemists and their
work: Pioneers of plenty. New enlarged edition. New York,
NY: The New Home Library. [12] + 13-410. See p. 200-12,
359-74. Index. 21 cm.
• Summary: This book was originally published in Sept.
1939 as Pioneers of Plenty: The Story of Chemurgy. This is
an enlarged version of that book.
Partial contents: Foreword, by the publishers.
Introduction: 1. Chemurgy. Book one: Chemurgy’s cradle
rockers. 2. Chemurgy’s crowded stage. 3. Hale–Father of
chemurgy [Dr. William J. “Billy” Hale, a great organic
chemist]. 4. Hale and Herty hunt. 5. Herty–Pioneer of the
pines. 6. The Herty heritage. 7. Garvan–A career of contrasts
[Francis Patrick Garvan, a Manhattan {New York} lawyer,
who transformed undisciplined ideas into the potent reality
of chemurgic action]. 8. Garvan–The chemurgic crusader.
Book two: Pioneers and problems. 9. Baekeland–Plastic
pioneer. 10. Ford links farm and factory [mostly about the
work of Henry Ford and his researchers with “the soy” /
soy bean]. 11. Chemurgic oil ﬁelds [about soy oil and other
vegetable oils, incl. coconut, palm, ﬂax, cotton, corn, tung,
perilla, chia, sesame, pine, peanut]. 11. The ﬁrst and greatest
chemurgist [George Washington Carver]. 12. Too much
food! [for the ﬁrst time in history]...
Book three: Americans discover America... 19. Research
pays off [Henry Ford, soy beans, A.E. Staley Mfg. Co.,
Dr. W.L. Burlison of the University of Illinois, Adolf
Hitler, American Soybean Association, the four regional
laboratories]. 20 The farm grown automobile arrives [Henry
Ford’s and Robert Boyer’s plastic car].
Since Ford began his soy research in 1930, he has spent
more than $3 million on this project, upon which more
than 20 scientists have been constantly employed (p. 206).
Since as early as 1919, Henry Ford’s “mind was moving
toward chemurgic conclusions.” Many of his statements
in interviews during the 1920s, although “they must have
sounded far-fetched at the time, dovetail nicely into the
currently unfolding pattern of chemurgic thinking” (p. 207).
For every million Ford automobiles, about 2 million lb of
soy-bean oil are used (p. 207-08). Even today about two
thirds of the world’s annual crop of soybeans (6 million tons)

2317. Science News Letter. 1943. Soybean rubber produced:
Norepol, synthesized from soya, corn and other vegetable
oils by Department of Agriculture chemists, now going into
commercial production. 43:85. Feb. 6.
• Summary: Two companies are now making Norepol
under trade names of their own, while other are producing
it under the name coined by the USDA–NOrthern REgional
POLymer. Technically, it is a polymer of linoleic acid, one
of the fatty acids found in many vegetable oils. A polymer
is a compound with large molecules, formed by combining
smaller molecules from other compounds. “Polymers are
generally are ‘thicker,’ more solid, and harder or more elastic
than the compounds from which they are made.”
2318. Denyes, Russell O. Assignor to Tubize Chatillon Corp.
(Delaware). 1943. Artiﬁcial ﬁlament and the like. U.S. Patent
2,310,221. Feb. 9. 5 p. Application ﬁled 8 Feb. 1941.
• Summary: These artiﬁcial ﬁlaments are made from soy
protein. Address: Pittsburgh, Pennsylvania.
2319. Manufacturers Record. 1943. Norepol, a new rubber
substitute from vegetable oils: Soybeans are likely source of
new product. South’s 1942 crop broke all records. 112(2):3233, 58. Feb.
• Summary: The story of the development of Norepol.
Soybean oil is one source of this new product. Photos show:
(1) The pilot plant reaction kettle where soybean oil reacts
with various chemicals to form Norepol. Dr. R.H. Manley,
Dr. J.C. Cowan, and R.J. Foster as standing by the kettle. (2)
Norepol being milled. (3) A person holding a black, spongy
material in both hands; this is Norepol before being milled.
(4) Drs. Wheeler, Teeter, and Cowan taking a sheet of the
rubber-like material from the pilot plant mill.
2320. Soybean Digest. 1943. Agripol: Soybean rubber. Feb.
p. 4.
• Summary: See almost identical article published earlier
in Chemurgic Digest on 30 Nov. 1942. A photo shows two
mean stretching the rubber.
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2321. Stidger, William L. 1943. Henry Ford on plastics.
Rotarian (The). Feb. p. 15-18, 58. [1 ref]
• Summary: In a metal-short world, soybeans are being used
in a surprising number of new ways. Henry Ford has a suit
made of spun soybean ﬁbers, drinks soybean milk, and has
an experimental plastic car, many parts of which are made
from soybeans (only the tubular frame is made of steel; the
car weighs only 2/3 as much as a steel car). A chronology of
major plastic products–from celluloid in 1875 to vinylidene
chloride in 1941–is given.
2322. Brooks, Deton J., Jr. 1943. Julian’s genius saved ﬁrm
from huge losses: Leading scientist. Chicago Defender
(National ed.). March 13. p. 13.
• Summary: This is the 16th in a series of articles on
prominent Chicago [Illinois] citizens who have been
outstanding in their chosen ﬁeld. The Glidden Co., one of
the world’s largest paint manufacturers, was losing money.
“Something was wrong with Glidden’s chemical process.
W.J. O’Brien, vice president in charge of manufacturing,
was bafﬂed.” Tells the remarkable story of how he hired Dr.
Percy Julian to be head of the research staff at Glidden’s
Chicago plant. “By the end of the ﬁrst year Dr. Julian had
cut the company’s losses to $35,000.” Then he proposed a
completely new chemical process for making the products.
“His employers gave him everything that he asked for–a new
plant and new equipment, which entailed an outlay of over a
million dollars. But in a year after the plant was ﬁnished, the
company showed a $135,000 proﬁt instead of a loss.”
There follows a good, moving biography of Percy
Julian. After graduating from DePauw university (a white
school), he taught for 2 years at Fisk university. Then he
secured a fellowship at Harvard University [Massachusetts],
where he received his master’s degree. He taught again
brieﬂy at West Virginia State College, then went abroad
and earned his PhD from the University of Vienna in 1931.
“He returned to the United States to head the chemistry
department at Howard University.” But “in a short time
he had a disagreement with the administration and found
himself out of a job. And because of this difference other
Negro colleges wouldn’t hire him.”
Tells the story, starting in 1934, of his scientiﬁc debate
(via journal articles) with Prof. Robert Robinson, renowned
chemist and head of the department at Oxford University,
over synthesis of the drug physostigmine, a by-product of the
soya bean. In Feb. 1935 Julian won the battle. He was then
“able to break the German patent monopoly on synthetic sex
hormones.” A portrait photo shows Dr. Percy L. Julian.
Note: In 1935 the chemical physostigmine was
synthesized for the ﬁrst time by Percy Lavon Julian and Josef
Pikl.
2323. Bunnell, D.J. 1943. Problems of the soybean

processor. National Farm Chemurgic Council, Chemurgic
Paper No. 224. 3 p.
• Summary: Presented “at the Ninth Annual Chemurgic
Conference, Chicago, Illinois, March 25, 1943.
“This year has been a milestone in the history of the
Soybean Industry. It has become of age. In this wartime
economy we are the biggest producers of domestic vegetable
oil. This industry is the largest source of protein concentrate
so necessary to balance rations for quicker, better production
of meat, milk and eggs.
“The dislocation of world trade denied our country
imports of more than one and one-half billion pounds of oil
annually. Better payrolls in wartime America have increased
domestic consumption and the additional burden of lendlease shipments to our ﬁghting allies placed a great strain
upon our oil household. We have had to look to ourselves to
solve this oil problem by increasing domestic production.
Within two months after Pearl Harbor, farmers of the Middle
West were asked to increase soybean acreage by a large
margin over the year before. They answered the call by
doubling the 1941 crop. This was a remarkable performance,
for the 1941 crop had been the largest crop ever raised. This
estimated wartime production of 210 million bushels in 1942
appeared very large. Last fall everyone thought there was
a problem of over supply. It is my purpose to acquaint you
with some of the uncertainties of this situation.
“The rapid expansion of soybean production during the
last decade is well known to everyone who has knowledge of
agricultural development in this country. It is not nearly so
well known, however, that processors, with their conﬁdence
in the future of the industry, had the courage to enlarge
plant facilities even more rapidly than the crop itself was
increased.
“The rapid growth of plants thru the bean belt developed
a problem to processors. The supply of beans was never
sufﬁcient to permit year around capacity operations. As early
as April and May each year some plants were forced to close
down and by mid-summer a large portion of the industry
was operating at only part capacity. The indicated large
production of last season gave processors, for the ﬁrst time,
hope for a capacity grind all thru the year.
“Because of the prospective crop the industry was
asked to increase capacity. Use of critical materials had to
be limited to the production of implements of war. We were
restricted to the development of more efﬁcient methods and
the application of speed up of machinery. In the season a
year ago the industry, for ﬁrst time, crushed a little over 6
million bushels in one month. Last October, the ﬁrst month
of the current season, there were crushed more than 6
million bushels. Each month this amount has progressively
increased, until February, the short month just past, 10
million bushels of soybeans were converted into soybean
meal, soybean oil and soybean ﬂour by the processing plants
in the bean belt. This remarkable performance indicates
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an annual capacity of 120 million bushels, with the same
plant facilities that had never handled more than 70 million
bushels in any previous year.
“Additional beans are being crushed in ﬂax plants
on the East Coast, in copra, ﬂax and cotton plants on the
West Coast as well as in the cotton mills of the South from
Georgia to Texas. These operations, outside the bean belt,
were undertaken as a measure to handle what was thought
to be a surplus over and above that which could be handled
by the regular facilities of the soybean industry. The less
efﬁcient operation of these mills, outside the bean belt, was
disregarded and considered a necessary program to be taken
during the war emergency.
“A Government crop estimate is always subject to
revision after the history of the crop movement is completely
known. I ﬁnd myself in the company of a number of
experienced men, who have made a study of the bean crop
since its infancy, when I draw the conclusion that the crop
has been over estimated. The behavior of the movement
itself and the report of yields up to the present time indicate
that the crop will fall short about 15 million bushels of the
early estimate. This would reduce the crop to 195 million
bushels. A large crop, like that grown last year, requires a
longer harvesting period. This situation was aggravated by
adverse weather conditions in November. Field operations
were interrupted, with the result that untold thousands of
acres went into the winter unharvested. Soybeans harvested
during the winter have shown a serious reduction in yield.
A large acreage still remains unharvested. In addition, the
lack of farm help will cause farmers to concentrate on the
problem of new crop production as soon as spring work can
be started. Farmers will not have time to salvage all that
remains of a crop that should have been harvested last fall.
The plow-under from these remaining acres will be large. A
loss of 15 million bushels for these reasons is conservative,
leaving a total of 180 million bushels.
“In recent years there has been a farm disappearance
of from 3 to 5 million bushels. The favorable feeding ratio,
together with the fact that farmers have needed more protein
than ever before, have caused the use of increased quantities
of soybeans on farms. This disappearance will have to be
enlarged to at least 15 million bushels. Again available
supplies must be reduced to 165 million bushels. Accounting
must be made of approximately 25 million bushels to
plant the next crop. This will reduce supplies available to
processors to 140 million bushels. An additional fact is still
to be taken into consideration. There is never a complete
clean up of any agricultural crop at the end of a crop year.
This carry-over will amount to several million bushels thru
all bean producing areas.
“I have referred to beans that are being crushed in the
South and on the East and West coasts. This represents a
further reduction of supplies that will be available to the
regular soybean processors in the bean belt.

“These statistics have been given to you in detail, for
they lead to a conclusion that no one in the industry–and
certainly not I–thought possible last fall. The old buga-boo of getting beans to run our plants is still with us.
Slow movement these past two and one-half months, at
a time when plants were operating at capacity, has made
serious inroads on storage stocks at mills. These stocks
were earmarked for consumption during the late spring and
summer. Each day that passes where the processor is not
able to purchase his daily crush is a threat to his chance for
any kind of satisfactory operation thru the summer. Full
year operations will be dependent upon a steady, continuous
country movement. The answer to this problem can only
be found as the situation develops in the remaining months
of the crop year that lie ahead.” Address: Vice President,
Central Soya Co., Inc., Chicago, Illinois.
2324. Kahl, Ed. 1943. The Soy Flour Association–its
function in the war effort. National Farm Chemurgic
Council, Chemurgic Paper No. 229. 2 p.
• Summary: Presented “at the Ninth Annual Chemurgic
Conference, Chicago, Illinois, March 25, 1943.
“When I was asked by Mr. Rhoades, Director of our
Soy Flour Association to talk to you tonight on some phase
of the Soya Flour situation as it exists today, I felt honored.
Knowing that I would be in the midst of the outstanding
‘soybean jugglers’ of the country, I quickly realized that my
remarks must be far removed from the technical, otherwise I
would soon be overwhelmed. In fact, within the short space
of a few minutes it is not possible to go too deeply into any
phase of the subject, as such a discussion could easily reach
far into the night.
“Gentlemen, I feel proud to be able to say that I was
among those few men who created the Soy Flour Association
and have the honor to have been its ﬁrst president. In the
early days we were a struggling group, knowing little of
the many, many ramiﬁcations to be encountered in the
development of products from the magic bean. But the little
group struggled along, gaining experience and wisdom until
today we can boast of an association which is recognized
by nutritional experts throughout the country and by the
food authorities in Washington. Ofﬁcers of the Army and
Navy consult freely with us and invite our cooperation in the
development of soya foods for the boys in service as well as
for peoples abroad.
“We have, then, a body of men representing the Soya
Flour Manufacturers who are most careful to see that the
standards are upheld–to see to it that the consuming public
will receive a quality product made under approved scientiﬁc
processing methods. We will not sanction production
methods which, while they might add a meager additional
percentage of proﬁt, will eventually detract from the high
standard of quality that is being maintained by most of the
soya ﬂour producers.
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“The product, soya ﬂour, is well known to all of you.
I need not, therefore, go into a detailed description of the
various types being made today. Sufﬁce it to say that soya
ﬂours and soya grits can be classiﬁed into two general types;
namely, extraction (or solvent), and expeller. Products made
under either method can be varied as to fat content and,
whereas for certain uses there is no particular preference as
to the type of ﬂour, there are cases where either one or the
other type is decidedly suitable for the purpose. The problem
of proper application of the proper type of ﬂour rests with the
producer who is offering his product for sale. One function
of the Soy Flour Association is to keep the members of the
industry so guided that regardless of types, a high standard of
quality will be maintained.
“The importance of guarding against not only
producing inferior quality products but attempting to foist
such materials upon an enthusiastic consumer during these
difﬁcult times was so well expressed by Col. Rohland
A. Isker, Q.M.C. Subsistence Research Laboratory, only
recently when he said:
“’At a meeting with the Soy Flour Association, I made
the statement that I am fully aware of the nutritive value
of soybeans and am using it in our K Ration–that any
speciﬁcation written on soy products by our Laboratory
would be very rigid. This, I know will be of advantage to
the Army and while eliminating some manufacturers, will
eventually be of beneﬁt to the soybean industry.
“’We now have a larger Army than we have ever had
before and authorities are talking about a 10,000,000 Army.
If the soldier is given a good soy product, he will come home
as a booster of the soybean. If given a poor product, you will
have 10,000,000 knockers of your product.’
“Yes, the soldier of today is our potential consumer after
we attain the victory that is certain to be accomplished. Our
Soy Flour Association will continue its relentless efforts as
the watchdog of quality.
“Perhaps you are all not fully conversant with the
supply and demand problem which is bafﬂing the soya ﬂour
manufacturer today. I shall not burden you with statistics, for
when I have to listen to them, my eyelids get heavy. But let
me give you just a couple of knockout blows.
“The 1943 program of Lend Lease calls for
approximately 1,000,000,000 pounds of Soya Flour and Grits
for shipment abroad as such. This ﬁgure does not take into
account what might be needed on Lend Lease requirements
for inclusion in pork sausage and soya links, in dehydrated
soups, nor in cereals. Nor does this ﬁgure include what might
be required by our Army and Navy. Nor does it account for
any consumption of soya ﬂour or grits for domestic use.
Washington, thru its many departments, is encouraging and
even urging the use of soya ﬂour in many food items such as
bread, cake, mufﬁns, biscuits, crackers, cookies, doughnuts,
macaroni, spaghetti, meat extenders, sausages, meat loaves,
chili, soups, gravies and even candies. I do not dare at this

time to estimate what could be used in industrial applications
were it possible to overcome priority restrictions on essential
materials.
“To supply this billion pounds expected by Lend Lease
plus the other requirements only lightly touched upon, the
entire soya ﬂour industry of this country does not have
sufﬁcient productive capacity, but conversion to soya ﬂour
production of equipment in presently established soybean
processing plants is going forward rapidly.
“Here again our Soy Flour Association has a most
important duty to perform in its contribution to the war
effort. On the one hand it must strive to get soya ﬂour thru
to the grocer’s shelf so that the question of the housewife
‘Where can I get it?’ can be answered. On the other
hand it must cooperate with the industry in working with
Washington so that additional production facilities may be
set up to meet the ever increasing demand. Not only our
soldiers in training, but workers in defense plants, as well as
our entire civilian population need protein for subsistence.
No food offers a more generous supply of protein than does
soya ﬂour. In the ﬁght on the home front to combat existing
protein deﬁciency in our national food program, soya ﬂour
stands out as the general. The rank of Commander-in-Chief
might be assigned to the Soy Flour Association which must
keep all the ﬁghting forces coordinated.” Address: Member
Executive Committee, Soy Flour Association, Chicago,
Illinois.
2325. Lloyd, J.H. 1943. Soybean problems of the
Commodity Credit Corporation. National Farm Chemurgic
Council, Chemurgic Papers No. 237. 5 p.
• Summary: Presented “at the Ninth Annual Chemurgic
Conference, Chicago, Illinois. March 25, 1943.
“Mr. Ticknor’s invitation to present a 15-minute paper
to this group informed that the subject ‘Soybean Problems
of Commodity Credit Corporation’ had been assigned by our
amiable chairman–Soybean Johnson.
“On second thought, I want to modify that adjective as
applied to Soybean. The fact of the matter is that there have
been times during the past six months when he and some of
my other good friends among the soybean processors have
not been in the best possible frames of mind–especially when
they were engaged in following some of the procedures and
in making up the too numerous and tedious report forms
required by Commodity of contracting soybean processors.
While those report forms are some of the soybean problems
of Commodity, they are not the ones that I want to brieﬂy
discuss with you this evening.
“As everyone knows, Commodity is in the soybean
business because this war, like all other wars, has created
a larger than normal demand for vegetable oils and, at the
same time, has reduced supplies.
“When it became evident early last year that our
country’s imports of fats and oils, which had averaged about
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2 billion pounds annually from 1936 to 1940, would decline
to less than 1 billion pounds, and that our exports, which
had averaged less than ½ billion pounds during the same
period would need to be increased to around 2 billion pounds
in order to meet even the minimum essential needs of the
Allies, prompt and effective steps were taken to increase the
acreages of oil seed crops, particularly soybeans, peanuts,
and ﬂax.
“This switch of our country from a net import to a net
export position required an estimated increase of 21 billion
pounds in domestic production of fats and oils to a total
of around 12 billion pounds. If that goal is to be attained,
approximately 105 must come from the soybean crop.
“In speaking to this group I need not quote oils and fats
statistics nor dwell on the drastic curtailment of imports.
I do feel, however, that you will be interested in a brief
recounting of the various steps taken by Government in
setting up this wartime program for increasing domestic
production of vegetable oil seeds, particularly soybeans.
“A little more than a month after Pearl Harbor, Secretary
Wickard announced a 1942 Producer Support Price schedule
for soybeans, based on $1.60 per bushel at harvest time for
yellow and green beans grading No.2 or better. Comparable
support prices were provided for other classes of soybeans
and for lower grades. Provision was also made for Producer
Loans on farm stored beans. These programs included
provision for a monthly step-up of one cent per bushel
in the producer price for soybeans over the six months
period beginning January 1. That was for the purpose of
encouraging producers to hold their soybeans in farm
granaries.
“In February of last year, the Agricultural Adjustment
and Conservation Administration set out to obtain a
substantial increase in soybean acreage. Farmers responded
by planting 10,600,000 acres to be harvested for seed–by far
the largest crop of “soybeans for beans” that had ever been
produced in this country.
“Last fall the crop yield was estimated at approximately
210,000,00 bushels, an increase of almost 100% from the
1941 production, which, in turn, was the highest on record.
Today I am of the opinion that the 210,000,000 bushel ﬁgure
will not be reached by perhaps 20 or 25 million bushels,
principally because of shrinkage due to unfavorable weather
for ripening and for harvest over much of the soybean belt.
“Under a Presidential order and a War Production
Board Directive, both issued last August, Commodity Credit
Corporation was authorized to administer the United States
Department of Agriculture’s price supporting, processing and
products distribution program for soybeans.
“It was the task of Commodity to accomplish the
processing of the crop and a prompt and orderly distribution
of the products–oil and meal At the same time, provision had
to be made for increased production of soy ﬂour and for a
limited amount of soybeans for export by the Federal Surplus

Commodities Corporation.
“With a prospect of around 140 million bushels of
soybeans to be available from the 1942 crop for processing,
Commodity set out to contract with plants in the normal
soybean processing area of the country and with processors
located in other areas.
“Since soybean oil must be marketed within ceiling
prices established by the Ofﬁce of Price Administration,
and because it was deemed advisable to furnish soybean
oil meal to livestock producers at relatively low prices, it
was necessary to provide contracts which would enable
processors to crush, without ﬁnancial losses, the soybeans
they purchased at support prices.
“In other words, the contracts, or rather all but one of
them, were so drawn as to provide a processing subsidy.
The notable exception is the so-called Form A contract,
under which each of the 11 solvent (extraction) plants which
are processing soybeans are operating. Under that contract
there is no subsidy, with the exception of a $1.00 [?] per ton
payment by Commodity on soybean oil meal sold in certain
areas, by such contacting processors at a full $2.00 per ton
under the Decatur base price.
“Commodity entered into 65 plant contracts with 49
companies, covering the soybean processing operations
of practically all plants in the so-called normal soybean
processing area, extending from Minnesota to Kentucky
and from New York to Nebraska. Of those 65, 14 are Form
A contracts, covering an estimated 26,000,000 bushel
(principally solvent) processing capacity; and 51 are Form
B contracts, covering an estimated 57,000,000 bushel
(principally expeller) processing capacity. In addition, four
Form B (Area 5) contracts, covering an estimated 3,650,000
bushel (principally expeller) crushing capacity, were entered
into with four processing companies in Kentucky for
operation primarily on black soybeans.
“Arrangements were effected for the processing of
southern grown soybeans in 61 advantageously located
cottonseed and peanut mills (principally hydraulic) operating
under so-called cotton states contracts. It is estimated that
around 6,000,000 bushels of soybeans have been crushed to
date by those mills.
“Contracts were also written with nine Paciﬁc Coast
processing plants (principally expeller) which normally
operate primarily on copra, cottonseed and ﬂaxseed, covering
the processing of approximately 5,000,000 bushels of Iowa,
Nebraska and Kansas soybeans.
“Other contracts were entered into with two processors
whose Edgewater, New Jersey plants (principally hydraulic)
ordinarily operate on imported ﬂaxseed, covering the
crushing of 8,000,000 bushels of mid-western grown
soybeans on the east coast.
“In addition, contracts were written with southern
processors located all the way from West Texas to North
Carolina, and from Oklahoma to Florida, for the processing
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of around 15 million bushels of northern grown soybeans in
plants (principally hydraulic) which ordinarily operate on
cottonseed and peanuts. 138 of these southern contracts are
for the processing of Commodity owned soybeans, while
the remaining 15 plants are committed to make their own
purchases from producers or handlers.
“With the exception of those 138 southern mills,
processors contracted with Commodity to purchase and
store the soybeans needed for the year’s crush. However,
due to a number of reasons, principal among which was the
lack of storage capacity, many processors were unable to
acquire during the normal harvest season sufﬁcient stocks of
soybeans to run until October 1 on a full-time basis.
“Failure of processors to purchase during the harvest
season soybeans disadvantageously located as regards
movement of the meal on basis of transit privilege, created
Commodity’s number one problem last fall, but some new
problems have come along to over-shadow that one. For
illustration, last December, while we were in the midst
of trying to ﬁnd a home for the ‘off line’ and ‘cross haul’
soybeans, country offerings disappeared–dried up at the
source due to continued unfavorable weather for harvest
and bullish sentiment among producers. There followed a
scramble for soybeans with generally a dozen buyers for
every car offered” (Continued). Address: Asst. Regional
Director, Commodity Credit Corporation, Chicago, Illinois.
2326. Lloyd, J.H. 1943. Soybean problems of the
Commodity Credit Corporation (Continued–Document part
II). National Farm Chemurgic Council, Chemurgic Papers
No. 237. 5 p.
• Summary: (Continued): “Due to that tight situation,
Commodity is already confronted with the problem of
furnishing soybeans to a few contracting processors whose
stocks have vanished, and who are unable to purchase beans
in their territories. And the crushing season is only six
months old.
“It is believed that the considerable stocks of farm stored
soybeans will soon move more freely into the processing
channel, as a result of the recent O.P.A. price order ﬁxing a
producer price of $1.66 for No. 2 grade or better yellow and
green, and as seed demands are currently satisﬁed.
“Commodity undertook through purchases by country
elevators under contract to the Corporation, and through
purchases by elevators and county AAA committees for
storage in country warehouses and in Commodity owned
bins, to meet the surplus bean problem at harvest time.
Through this procedure, Commodity purchased and stored
around 20,000,00 bushels of the 1942 crop and an additional
4,000,000 bushels were placed under loans.
“We appeared to be making fairly satisfactory progress
when along came the early freeze, with its attendant
greenbean damage problem. While phases of that problem
and of the subsequent and related problem of storing and

processing the late harvested heavily ﬁeld damaged soybeans
are still unsolved, I want you to know that Commodity has
received 100 percent cooperation from soybean processors
in saving every possible pound of oil and meal from the frost
damaged and late harvested crop.
“Because of increase in livestock numbers and
limitation of imports, the protein supplement feed problem
has been and still is acute. A large crop of soybeans did not
automatically provide a large supply of oil meal. First the
beans had to be processed.
“Every effort has been made to secure the prompt
processing of soybeans and of the other oil bearing seeds.
An order was issued by Commodity for the purpose of
prohibiting the use of soybeans as feed for livestock and of
either the beans or the meal as fertilizer.
“Additional oil seed orders provided for the ﬁlling
of eastern and southern soybean meal sales contracts of
midwestern processors with meal produced by contracting
plants within the respective areas.
“Some meal from Commodity owned northern grown
soybeans processed in southern plants has been distributed
by the State and County U.S.D.A. War Boards through feed
mixers and through dealers for sale to livestock feeders
located all the way from the Midwest to the Paciﬁc Coast
“For next year the Department has announced an even
more ambitious soybean price supporting, processing and
products distribution program. The 1943 acreage goal for
soybeans for harvest as “beans” has been increased to 122
million acres.
“One of our current problems is the supplying of viable
seed for planting in the areas where last year’s crop was so
seriously damaged by frost. Seed from Commodity owned
stocks is being made available through seed dealers and
through county AAA committees. Soybean processors will
also make their stock available where needed.
“The Agricultural Adjustment and Conservation
Administration’s ﬁeld force reports that farmers are wholeheartedly signing to increase their acreages of soybeans,
particularly in the soybean belt to which area we must look
for any sizeable increase in production.
“Looking ahead, it seems to me that the primary
problem and responsibility of Commodity Credit
Corporation is to so shape this ‘controlled economy’ program
for our soybean industry as to permit the industry to grow
and thrive after this emergency period has passed. In my
opinion, very careful consideration should be given to the
problem of whether it will be better to continue to move
part of the wartime crop of soybeans to the surplus crushing
capacity of the country, or if perhaps Government subsidized
processing capacity should be provided for the soybean belt.
I believe this group and its individual members can help ﬁnd
and can inﬂuence the adoption of the right solution to that
important problem.
“Proﬁting from the current year’s experiences, we are,
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with the cooperation of processors, undertaking to build a
better soybean program for the coming year.
“In closing, I want to acknowledge the most helpful
assistance our ofﬁce has enjoyed from the National Soybean
Processors Association under the capable direction of Ed
Dies, and to add that I regard it a privilege to be associated
in this wartime project with the ﬁne folks like Dave Bunnell,
Ed Scheiter, Soybean Johnson, Ed Dies, and the many
others of their kind that we ﬁnd among those pioneers and
leaders in the ﬁelds of soybean production and processing.
I especially appreciate this opportunity to join this evening
in this Round Table Discussion Program. And ﬁnally, if
Soybean Johnson or someone else insists, I could say more
about those Processor contract procedures and report forms
of ours, but I have already talked too long.” Address: Asst.
Regional Director, Commodity Credit Corporation, Chicago,
Illinois.
2327. McIlroy, G.G. 1943. Problems of the soybean grower.
National Farm Chemurgic Council, Chemurgic Paper No.
210. 3 p.
• Summary: Presented “at the Ninth Annual Chemurgic
Conference, Chicago, Illinois, March 25, 1943.
“The problems of the soybean grower at this time are on
the wane. He is guaranteed a fair price by our government;
and, in amount he can grow, sky is the limit.
“Those of us who have been soybean growers for the
last twenty-ﬁve years well remember times when the price
was low and acreage limited. We feel that our opportunities
today are as promising as ever before. Of course, we do
have problems as in the production of any crop, such as
weather, seed, labor and equipment. These difﬁculties are
evidenced today by the thousands of acres of unharvested
beans over the soybean belt which are practically worthless
as marketable beans.
“We are continually reading that this catastrophe
was due to lack of labor and equipment only. That is
partially true. But there is another factor which ﬁgured
in this situation to a greater degree than most of us will
acknowledge.
“A few weeks ago, I sat in a group of expert farm men.
Some of the number had been growing soybeans successfully
for years and years. Someone asked what we thought to be
the actual key to successful soybean production. An answer
came promptly from the member of the group who, in my
opinion, was the best qualiﬁed to give an answer. It was one
word only, and that word was ‘Alertness.’
“How correct he was:
“Webster’s dictionary says ‘alertness’ refers to the
ability to be quick, nimble, to move with celerity, prompt,
ready to take advantage of opportunities. Friends, that’s what
it takes to be a successful soybean grower. Of course, the
principle applies to any successful accomplishment, but it
is especially pertinent and applicable to the growing of our

soybean crop.
“Last fall we had lots of new growers, and among them
our failures in harvesting are most noticeable. These new
growers had not learned to be ‘nimble and quick’ and to take
advantage of opportunities offered.
“It was my personal observation that old growers, with
few exceptions, harvested their entire crops and have already
paid their ﬁrst installment on their income tax on farm
proceeds so derived.
“Certainly there are exceptions–cases where there was
ample and good reason for failure. Some of my neighbors
would agree with that statement.
“On my own farm we had 175 acres of soybeans. For the
harvesting we had two combines–one 10 foot cut and one 6
foot cut. Although we had made no deﬁnite commitments as
to harvesting our neighbors’ beans, it was understood among
my own men that when we ﬁnished our crop we would help
anyone in our community who needed assistance. What
happened was this–our ten foot combine broke down after
the ﬁrst ﬁve hours operation, and we had to have some new
castings before it could be started again. This situation was
immediately reported to me, and I telephoned the implement
branch at Columbus where I was told the needed repairs
would have to come from Chicago. I asked that they wire
or telephone at my expense as it was imperative to avoid all
possible delay. I was then told that they had been instructed
not to wire in or telephone in for repairs as they had no
facilities for handling such orders. (One might have thought
he was getting a report from some government agency).
“The ﬁnal result was that the necessary parts were
received in good shape some time in December after all
chance for combining was past. The order had gone in in
October.
“We ﬁnished our 175 acres with the one six foot
combine and helped a neighbor for one day before
combining for 1942 stopped. At present time there are 150
acres of unharvested beans that would have been saved had
we been able to get our repairs promptly. What happened
to the original plans of these neighbors I don’t know, but it
is evident that they failed to materialize. I will say that my
experience in getting repairs on this occasion was unusual.
I know of no other example of such an extended delay.
However, I do not have much admiration for an implement
manufacturing company who can’t handle telephone orders
for repair parts for a combine under such conditions as
existed in this country last fall.
“The problems of 1943, as I see them, appear to be more
numerous than those encountered last year. In ‘42 we had
good planting conditions pretty generally throughout the
corn belt following the fall of 1941 when it was possible for
the farmers to do a lot of plowing. This fall plowed land in
Ohio gives us our best soybean seed bed. I think that applies
in most of our soybean producing states.
“A minimum of plowing has been done. If we have

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 892
a wet spring it will mean that a lot of beans will go in
the ground under improper conditions. In addition to the
problem of overcoming bad soil conditions we are faced with
a shortage of equipment and labor and a chance that spring
crop work will be delayed on many farms on account of man
labor hours necessary to complete last year’s farming–to
harvest the corn and what is left of the soybeans. All in all,
our chances for getting away to a good start are bad. We
may have our ‘43 crop curtailed in the spring as our ‘42
production was at harvest. It will require a Kind Providence
to save us this spring and summer.
“This fall may have more combines, probably will
have less labor, but I would expect to have weather more
favorable to harvesting than we had last year. I am sure many
new growers learned a lot by sad experience, and these men
will be up on their toes when harvest time comes. Many
acres of earlier varieties will be planted. That’s a good idea
as the use of the combine can be extended a week or so if
a portion of the acreage is planted to a soybean such as the
Richland, which is a week earlier than some of the older
main crop varieties.
“The demand for the soybean is unlimited. We farmers
have the incentive to produce, and produce we will. Those of
us who are not favored with an abundance of the ‘alertness’
will try to absorb some from our good farming neighbors.”
Address: President, Farm Management, Inc., Irwin, Ohio.
2328. Milner, R.T. 1943. Soybean work of the Northern
Regional Research Laboratory. National Farm Chemurgic
Council, Chemurgic Paper No. 228. 3 p.
• Summary: Presented “at the Ninth Annual Chemurgic
Conference, Chicago, Illinois, March 25, 1943.
“This group has received in past years a number of
reports on the United States Department of Agriculture’s
research leading toward the industrial utilization of soybeans,
and the present brief resume is only for the purpose of
bringing you up-to-date. Previous reports have come from
the United States Regional Soybean Industrial Products
Laboratory at Urbana, Illinois, and this year, for the ﬁrst
time, the report is made from the Northern Regional
Research Laboratory at Peoria Illinois. The chemical and
engineering research on industrial utilization of soybeans
was transferred from Urbana to Peoria on July 1, 1942.
The agronomic and analytical work on soybeans remains at
Urbana as a Bankhead-Jones Regional Soybean Laboratory,
and the scope of the agronomic work has been expanded and
is being vigorously carried forward. In moving the research
work to Peoria, advantage has been taken of the increased
facilities and equipment available there. It is extremely
unfortunate that Mr. H.T. Herrick, Director of the Northern
Regional Research Laboratory is unable to be present
in person to give you a report covering the work now in
progress at Peoria.
“Instead of discussing, as in the past, the work of the

separate sections of the Laboratory, namely the Oil, Meal,
and Engineering, it is perhaps easier to divide the work into
two classes, that on the meal, and that on the oil. The work
on soybean meal and soybean protein is now carried forward
as part of the Oil and Protein Division. In the pilot plant
wing of the Northern Laboratory, the soybean workers have
now in operation a small pilot plant for preparing meal by the
solvent-extraction process and for removing the protein from
this meal. These are batch processes. The solvent-extraction
plant has a capacity of one bushel of beans, while the protein
extraction plant processes 125 pounds of meal at a time.
Obtaining and erecting equipment for the protein plant have
occupied several months, but it is now in experimental
operation. The proteins produced in this pilot plant are being
evaluated for use as ﬁbers, ﬁlms, coatings, and plastics. All
of these ﬁelds have been worked on in the past. Reports have
been made, many of the results have been published, and at
the present time considerable progress is being made.
“Soybean ﬁbers with better chemical and physical
properties are being produced. Transparent ﬁlms have been
made from soybean protein but to date the properties of these
ﬁlms are not satisfactory for many industrial applications.
Early work at the Soybean Laboratory showed that the
thermo-plastic properties of soybean protein gave promise
that it could be used in injection molding. At that time an
extensive search for plasticizers was made but no successful
plasticizers were found. Studies have now shown that
soybean protein, after certain chemical treatment, has been
sufﬁciently changed to warrant studying this problem again
with some hope of success.
“Research on soybean oil is being continued in both
the Engineering and Development Division and the Oil
and Protein Division of the Northern Laboratory. The work
started at Urbana on the fractionation of soybean oil by
selective solvent extraction is being carried on at Peoria,
and there is now in continuous operation, 24 hours a day, a
108-foot extraction tower having a diameter of 2½ inches.
This tower is made of two 54-foot sections in series and has
a potential capacity of about 12 gallons of oil a day. With this
equipment the data obtained at Urbana are being extended
and additional information obtained on the separation of
soybean oil into two fractions, one having enhanced value
for edible purposes and the other having greatly improved
drying properties for use in protective coatings. Three similar
towers of smaller diameter, but equal height, have just been
completed and are being placed in operation for conducting
other types of fractionations in connection with the
Laboratory’s oil research program, particularly in connection
with the conversion of soybean oil into substitutes for tung
oil and rubber.
“One outstanding result of work with soybean oil is the
new rubber substitute, Norepol, which was discussed by the
Department of Agriculture in a news release of January 25,
1943. The Baruch Committee in its report stated that Norepol
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‘is in an interesting stage of development.’ Since this report
was written, actual commercial production of this product
has been started. Nearly 100 tons have been made and are
in consumers’ hands. A minimum demand of 12,000 tons in
1943 is indicated. In a note of the same date in the Chemical
and Engineering News, Reichhold Chemicals, Incorporated,
stated that their present capacity for making Agripol, which
is their trade name for this material, is 125 tons a month
which will be increased to 2,000 tons per month by May
of this year. Time does not permit giving you the history
of this product and the research carried out on it at the
Northern Laboratory. The rapid progress made in producing
this exceedingly valuable rubber substitute has only been
possible because of the wholehearted cooperation between
industry and the Northern Regional Research Laboratory.
“It should be pointed out that the Norepol process has
no relationship to the production of factice, except that both
Norepol and factice are made from a vegetable-oil base. In
making Norepol, a deﬁnite series of chemical reactions is
employed. Essentially, the process consists in the controlled
polymerization of the linoleic acid in the oil Early samples of
Norepol had many of the valuable characteristics of rubber,
such as excellent resistance to oxidation, water, and alcohol,
as well as a stretch of 200 percent and a tensile strength of
500 pounds per square inch. For comparison, the general run
of natural rubber has a stretch of 600 percent and a tensile
strength of 3000 pounds or more. Since that comparison was
made, many improvements have been made in Norepol and
presumably improvement in it has not yet reached its limit.
It should be emphasized that Norepol is not a completely
equivalent to rubber in all of its properties, and that a careful
choice should be made among the various possible uses
for it. Tests at the Northern Laboratory and in commercial
plants show possibilities for many uses, such as rubber heels,
adhesive tapes, food closures, tubing, and gasket materials.
No doubt other uses will be developed. A very large potential
outlet for soybean oil in the form of Norepol has been
created.
“Norepol may be regarded as the ﬁrst commercial
product resulting from the creation of a new and very
valuable raw industrial material, namely, dimer acid. This
dimer acid offers possibilities of producing greatly improved
drying oils, lacquers, resins, and other desirable products.
We believe that dimer acid as a new industrial chemical is
a contribution which will increase in value and in volume
of production as the years go by. It is possible that Norepol,
important as it is, may prove to be one of the less valuable
products resulting from this new method of using soybean oil
for industrial products.”
“Footnote: The Northern Regional Research Laboratory
is one of four regional laboratories in the Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration, U.S. Department of Agriculture.” Address:
Chief, Analytical and Physical Chemical Division, Northern

Regional Research Lab., Peoria, Illinois.
2329. Paddleford, Clementine. 1943. Fat on the ﬁring line:
It’s vitally needed there. But here’s shortening news for your
wartime kitchens. Los Angeles Times. March 28. p. G18.
• Summary: The war has slashed fat imports in half.
Glycerine, derived from beans, is used for explosives.
Under lend-lease, 654 million lb of lard were sent to our ally
England and 171 million pounds of vegetable oils (mostly
linseed) were sent to Russia. Soy oil was also sent, some
in the form of margarine and shortening. Vegetable oil is
in demand in both America and Europe–from corn, cotton,
peanuts, and soy–but especially from peanuts.
Vegetable oils are versatile, showing up in vitaminized
margarines that substitute for butter, in soy salad oil, and
gleaming white hydrogenated vegetable shortenings.
World War I catapulted vegetable oils to a place of
importance in American homes. Production was increased to
supply glycerine for munitions and to make lard substitutes.
In 1912 the ﬁrst all-hydrogenated vegetable shortening was
introduced; today 90% of all vegetable oils come into the
kitchen in the form of shortening. In 1914 margarine was
introduced. Today vegetable margarine accounts for 90% of
all U.S. margarine. Peanut oil is olive oil’s closest substitute.
2330. Lucas, Miriam. 1943. Plywood goes to war.
Chemurgic Digest. March 31. p. 47-48.
• Summary: “The miracle baby of the lumber industry,
plywood, got its start in a small door factory on the Paciﬁc
Coast in 1905. There, thin sheets of veneer were peeled
from he big logs and glued together in layers. Plywood, the
resultant product. was used for panels in doors that could
be made at lower cost and in a wider range of designs than
doors of solid blocks of wood.
“Thousands of new uses for plywood have been
developed since then–everything from boxes to boxcars,
from window displays to movie sets, from boutonniers to
bridges, from chicken coops to defense housing, and from
toys to airplanes. Most important today, of course, are its
wartime uses.
“Trainer planes are being fabricated successfully of
plastic-bonded plywood. Less than 10% of a plywood
plane’s materials are strategic, and it is 20% lighter than a
metal plane.”
One thousand plywood lifeboats have been ordered
by the Maritime Commission from a Portland, Oregon,
company for Liberty freighters. Plywood has also gone into
“active duty” in mine sweepers, cargo vessels, landing boats,
skis, bulkheads, parts for many types of boats, demountable
pontoon bridges, aircraft hangars, barracks, and into the
construction of factories erected almost overnight to produce
war goods. But plywood is most widely and successfully
used in prefabricated housing and barracks.
Contains a detailed 8-step description exactly how
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plywood is manufactured, starting with a log of Douglas ﬁr
(8 feet long and 50 inches in diameter) to the ﬁnal grading of
the plywood. Address: San Francisco Regional Ofﬁce, Dep.
of Commerce.
2331. Fisher, Earl K.; Jerome, Charles W. 1943. Pigment
dispersion with surface-active agents. Industrial and
Engineering Chemistry, Industrial Edition 35(3):336-43.
March. [29 ref]
• Summary: “Of the large number of reagents now marketed
as surface-active agents, many are of distinct utility in the
dispersion of pigments in the nonaqueous media used as
vehicles in the paint and printing ink industries.”
“The term ‘surface-active agent’ has come into use as a
general designation for compounds which in small quantities
modify the properties of a system by adsorption at an
interface.” Address: Interchemical Corp., New York, NY.
2332. Soybean Digest. 1943. Soybeans on our cover. March.
p. 5.
• Summary: “Readers are asked to note the cover pages of
this issue of The Soybean Digest. These pages are printed
on an enameled paper, a Michigan Paper Company product,
coated with alpha protein, made from soybeans. Note the
high ﬁnish. One of the most important prospective uses of
soybean protein is as paper coating, an example of many
industrial outlets that should open to soybean products after
the war.”
2333. Yoder, Robert M.; Thiem, George. 1943. Soya can do!
Rotarian (The) 62:26-27, 54-55. March. [2 ref]
• Summary: Scientists are transforming soybeans into glue,
clothing, doorknobs, paint oils, and a thousand other needed
items. A sausage (containing 22% soybean meal and 66%
meat), “undoubtedly doomed to be called ‘soysage,’” is
helping to feed a hungry world (p. 27).
“The Germans, it is known, have fortiﬁed practically all
their Army rations with soybean ﬂour. As far back as 1939,
they added the protein-rich powder to the ten basic foods of
the German Army–barley, noodles, wheat ﬂour, conserves,
peas, potatoes, rice, lentils, cabbage, and turnips” (p. 54).
“A year or so ago, Henry Ford, wearing a suit made
of soybean ‘wool,’ treated a visitor to a glass of soybean
milk and took him for a ride in a soybean Ford, in which
soybean plastics had replaced everything replaceable. Mr.
Ford predicted that this bean will in time replace both the
cow and the hog on Midwestern farms, and the corn belt will
inevitably become known as the soybean belt” (p. 54).
“A clipper ship brought the ﬁrst soybeans to the United
States in 1804... Soybeans growing in a garden plot were
a curiosity in the Oriental exhibit at the Chicago [Illinois]
World’s Fair [Columbian Exposition] in 1893” (p. 54).
“Two years ago, at Kutsing, a refugee center deep in the
interior of China, an American-educated Chinese girl opened

a soybean dairy. China Child Welfare, Inc., of New York,
sponsored her project” (p. 54).
Three somewhat racist cartoons from the Chicago
Tribune shown how the soybean, in the form of a Chinese
man, has become Americanized. A photo shows a man
driving a tractor, whose wheels straddle two rows of
soybeans; he appears to be cultivating.
Note 1. This is the earliest document seen (May 2013)
that contains the word “soysage.” This same year, the
word was picked up and used by three other widely-read
periodicals: The Atlanta Constitution, The New York Times,
and Time magazine.
Note 2. This is the earliest English-language document
seen (Oct. 2003) that contains the term “soybean dairy” (or
“soy bean dairy” or “soy-bean dairy”).
2334. Eisenschiml, Otto; Eisenschiml, Gerald. 1943.
Vegetable oil review for ﬁrst quarter of 1943. American
Paint Journal 27(27):7-9. April 5.
• Summary: Reviews the situation with respect to China
wood, oiticica, dehydrated castor, linseed, soybean, and
sardine oils, and turpentine.
It may be taken for granted that plantings of soybeans
will be heavy. There have been unexpected restrictions in
the use of soybean oil. Soybean oil can no longer be used
for paints, varnishes, or certain types of soaps, “but it can be
used as a plasticizer in lacquers, for core oil and for rubber
substitutes.” Address: The Scientiﬁc Oil Compounding Co.,
Chicago, Illinois.
2335. Associated Press (AP). 1943. Peoria lab wins praise:
Norepol development lauded in House. Journal-Transcript
(Peoria, Illinois). April 13.
• Summary: The House appropriations committee today
recommended a total of $3,959,385 for the USDA’s four
regional laboratories. Its reports especially praised the
research work conducted on synthetic rubber at the Peoria
lab. Another outstanding achievement was increasing the
yield of penicillin, valuable for treatment of wounds.
“Developed soybean ‘rubber’: Experiments in the Peoria
laboratory have led to possible production of 30,000 tons
of synthetic rubber preparations from the oil of soybeans,
Dr. O.E. May, research coordinator in the department of
agriculture told a house sub-committee during appropriations
hearings.” “The patent secrets were relaxed so that 35 or 40
industrial companies that were interested could get to work
on the production problems, he said. Commercial production
started between July and December 1942.”
May estimated that 12,000 to 30,000 tons of norepol
may be produced during the coming year, depending on how
acute the rubber situation is and whether the government will
allow soybean oil to be allocated for production of norepol.
Dr. May said that Norepol was being sold in a price ranging
from 35 to 45 cents a pound, which is considerably less
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expensive than most synthetic rubbers.
Note: This is the earliest document seen (Jan. 2004) that
mentions penicillin in connection with Peoria laboratory. The
ﬁrst article focusing on that subject appeared two months
later, in June 1943.
2336. Furniture Manufacturer (New York). 1943. Glues build
for war: Types from soybean to melamine developed by I.F.
Laucks, Inc. 58(4):12-13, 22, 28. April. *
2337. Chemurgic Digest. 1943. Plastics’ place in our planes
of war. May 31. p. 76-79.
• Summary: Coal, by way of its tar, has played such an
important part in the manufacture of synthetic resins that for
years these resins have been broken down in statistics under
the headings of those of coal-tar origin and those of non-coal
tar origin.
Some of the important raw material that ﬁnd their
way into the plastics industry are air, water, limestone,
petroleum, milk, certain wood products, and soybeans. “The
synthetic resin plastics may be subdivided into the alkyd
resins (for use largely in paints, varnishes, and lacquers), the
phenolic resins (principally phenolformaldehyde or cresolformaldehyde), the urea-formaldehyde resins, acrylic resins
(the leading type of which is methacrylate), styrene resins,
vinyl resins, and others that may be manufactured by a
particular industry.” Casein and soybean plastics are usually
referred to as the protein group.
“Although the soybean itself can be molded or treated
along the same lines as can the other plastics, it is usually
employed as a ﬁller or extender for the synthetic resins,
such as phenol-formaldehyde, which have greater strength,
are water resistant, and are capable of a much wider use
application.
“Perhaps the chief advantage of the soybean plastics
is their inexpensiveness. Unless unusual strength or other
special qualiﬁcations are essential, it is generally possible to
employ them wherever the tar-acid resins can be used, such
as in handles, housings, closures, or for electrical insulation.”
2338. American Bee Journal. 1943. Soybean competition.
83(5):200. May.
• Summary: “According to L.R. Stewart, of Indiana, in his
talk before the Indiana [Beekeepers’] Association, the effect
of the present war has decreased the acreage of sweet clover
by increasing the amount of soybeans as a ﬁeld crop due to
the demand for essential oils and plastics. Farmers get a good
price for soybeans and ﬁnd them more proﬁtable than the
clovers or bee pasture.” This is unfortunate for beekeepers,
because a decline in sweet clover acreage means “apiaries
will have to be smaller and the distances will have to be
greater.”
2339. Scientiﬁc American. 1943. Soybean plastics offer new

aid in solving shortages. 168:220-21. May.
• Summary: Summarizes an article by Dr. George H. Brother
of the U.S. Regional Soybean Industrial Products Laboratory,
published in Chemical and Engineering News, concerning
new developments in the ﬁeld of soybean plastics which
promise to augment the nation’s limited supply of phenolic
resins.
2340. Detwiler, Samuel B., Jr.; Bull, W.C.; Wheeler, D.H.
1943. Molecular distillation of a crude soybean oil. Oil and
Soap 20(6):108-22. June. [37 ref]
• Summary: Introduction: “Molecular distillation has
received considerable attention in this laboratory during
the past several years and has proved to be a useful tool in
studies of the composition of soybean oil (3, 7, 21).
“The extensive literature on molecular distillation (5,
6) reveals that in the ﬁeld of vegetable fats and oils most
workers have used reﬁned oil rather than crude oil as starting
material. The desirability of preliminary removal of ‘break’
material is frequently mentioned, while Embree (9) states
that molecular distillation cannot be carried out on oils that
contain more than traces of phospholipids and mucilaginous
matter. For this reason, and to demonstrate the performance
of the still used at this laboratory, it appears useful to present
the results of a typical molecular distillation of a crude
expeller soybean oil.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
2341. Holt, Rackham. 1943. George Washington Carver: An
American biography. New York, NY: Doubleday Doran &
Co. 342 p. 2nd ed. 1963, 360 p. [18* ref]
• Summary: This is considered by some to be the best
biography of Carver. The author is a woman. There are ten
entries on soy in the index of the 1963 second edition.
Dr. Carver was born a slave in Missouri, around 1864.
After working his way through school by washing clothes,
Carver applied for registration at the University of Iowa and
received a letter of acceptance. However, when he arrived,
and ofﬁcials learned that he was a Negro, he was rejected.
Later he attended Simpson College at Indianola, Iowa, and
then Iowa State College, where he was appointed to the
faculty after graduation. In 1896 Carver accepted Booker
T. Washington’s invitation to come to Tuskegee Institute
in Alabama, where he stayed until he died. The Iowa State
College of Agriculture and Mechanic Arts was already an
eminent institution in 1891. “It was the seed bed from which
sprouted 3 men who were to rule the agricultural destinies of
the United States for 28 years.
“James G. Wilson, director of the Agricultural Station,
was soon to become Secretary of Agriculture in the
cabinets of McKinley, Theodore Roosevelt, and Taft; Henry
Cantwell Wallace was Assistant Professor of Agriculture,
later to become Secretary of Agriculture in the cabinets of
Harding and Coolidge until he died in 1924. His son, Henry
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Agard Wallace, was to ﬁll the same post during the ﬁrst 2
administrations of Franklin D. Roosevelt.” The school term
had already started when George Washington Carver arrived
in May.
Before the turn of the century, Carver was preaching that
the South should balance its agriculture by growing peanuts
and sweet potatoes. He later developed more than 300 uses
for the peanut.
Shortly after arriving at Tuskegee in Oct. 1896, Prof.
Carver started experimentation on various relatively new
members of the legume family, which he felt could enrich
the soil and serve as valuable additions to the diets of
livestock. “In 1896 there was no crimson clover anywhere
in the county, nor for many counties roundabout. He planted
this and the cowpea and hairy vetch. In ‘97 [1897] he
secured a pint of velvet-bean seed which yielded fully three
pecks. He experimented with the peanut, which was no more
considered a farm crop than was parsley; the children liked
to eat peanuts, so a few families had a few vines.
“Developing agriculture means keeping an eye out
for new things. The soja pea, now known as the soybean
(Glycine soya), the little honorable plant and the main
dependence of China for its food supply, was said to have
been brought back by Commodore Matthew C. Perry, but
nothing had been done about it in this country. This, too,
Professor Carver planted” (p. 168). He would make every
effort to educate away from the one-crop system. A photo (p.
169) shows young Carver at Tuskegee.
In 1901 Carver noted the occurrence of a fungus, which
he designated as Cercospora canescens E. & M., on soybean
and several other unrelated hosts. This appears to be the
earliest reported occurrence of a Cercospora on soybean
in America.” It was not recorded in the U.S. again until
1924. In 1903 Professor Carver’s exhibit in the capitol drew
crowds to see his dried foods and soja peas and demonstrated
the value of sweet potatoes and cowpeas.
With the notable exception of Professor Carver, few
people in the U.S. had heard of the soybean until 1907 when
the Department of Agriculture instituted experimentation
on imported plants and tried adapting it to American soils
and climatic conditions. Professor Carver had already
successfully tried his own hand at experimentation. He was
lecturing on the soybean and the derivatives he had found–
ﬂour, meal, coffee, breakfast food, oil, milk–long before it
had been picked up by Midwestern growers. He could not
emphasize the soybean for industrial purposes, however,
because of Southern unfamiliarity. He concentrated his
efforts, therefore, on the peanut.
Concerning peanuts, page 237 notes that “Professor
Carver had started publishing recipes for cooking peanuts
for the table before 1913, but these were constantly being
augmented, and the bulletin was in its sixth edition by 1916,
carrying directions for growing and 105 ways of preparing
it for human consumption.” During this time he was

teaching senior girls at Tuskegee Institute how to cook with
peanuts. The girls served a 5-course luncheon to Booker T.
Washington and nine guests–”soup, mock chicken, creamed
as a vegetable, salad, bread, candy, cookies, ice cream,
coffee–all from peanuts.”
Pages 239-40 describes a conversation, in “God’s Little
Workshop,” between Prof. Carver and God in which Carver
asks God about the meaning of the universe, of human life,
and of the peanut. Responding only to his third question,
God replied that “my mind was too small to know all about
the peanut, but He said He would give me a handful of
peanuts. And God said, ‘Behold I have given you every herb
bearing seed, which is upon the face of the earth... to you it
shall be for meat...” Then God instructs Carver what to do
with peanuts in order to unravel their mysteries and uses.
Page 242 describes Carver’s preparation of peanut milk.
“Cream would rise upon it which could be turned into butter
without souring. The cream could be removed to produce
buttermilk, and from either an inexpensive, palatable, and
long-lasting cheese could be manufactured; where a hundred
pounds of cows’ milk made ten pounds of cheese, the same
amount of peanut milk made thirty-ﬁve pounds. This milk
proved to be truly a lifesaver in the Belgian Congo. Cows
could not be kept there because of leopards and ﬂies, so if a
mother died her baby was buried with her; there was nothing
to nourish it. Missionaries fed the infants peanut milk, and
they ﬂourished.”
On 22 Jan. 1921 Carver spoke at the hearings of the
General Tariff Revision before the Committee of Ways and
Means of the House of Representatives. Given 10 minutes
to speak, he was found to be so interesting and persuasive
that his time was extended to 105 minutes. He showed the
Committee a bottle of peanut milk on which the cream
had risen, a bottle of rich peanut milk for ice cream, plus
samples of buttermilk and evaporated milk. He explained
that Secretary of Agriculture Wilson had been his instructor
at Iowa State College for 6 years.
William Jay Hale, a chemist, coined the term
“chemurgy,” which ﬁrst appeared in print in 1934 in his
book The Farm Chemurgic. “Chemi,” the root from which
“chemistry” was derived, originally meant the black earth
of Egypt; “ergon” was the Greek word for work. Hence
“chemurgy” could be deﬁned as “chemistry at work,” an
implied the application of this work to the soil.
In his book Pioneers of Plenty, author Christy Borth
called Carver the ﬁrst and greatest chemurgist. Carver later
became close friends with Henry Ford.
2342. Kleinsmith, A.W.; Kraybill, H.R. 1943. Drying oils
from liquid fats: Fractionation by solvent extractions.
Industrial and Engineering Chemistry 35(6):674-76. June.
[24 ref]
• Summary: Using liquid extraction with methanol, soybean,
corn, cottonseed and linseed oil have been separated into
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fractions of widely different degrees of saturation. “The more
unsaturated fractions of soybean oil are better suited for use
as drying oils than the original oils.”
The idea long prevailed that natural fats were mixtures
of simple triglycerides. This idea, which has been discarded,
has been replaced by the view that “these materials are
mixtures of mixed triglycerides and that the fatty acids of
seed fats are distributed among the glycerides as widely
and evenly as possible.” Address: Purdue Univ. Agric. Exp.
Station, Lafayette, Indiana.
2343. Kishlar, Lamar. 1943. The soybean has growing pains.
Chemurgic Digest. July 15. p. 108-10.
• Summary: “With the entrance of the United States into
World War II and the subsequent loss of most of our imports
from the Far East and Africa, our fats and oil meal situation
was transformed from a condition of plenty to one of
scarcity. The dislocation of world trade denied our country
imports amounting to more than 1,500 million pounds of
oils annually. Over half of this [oil] came form the Paciﬁc
area. Principal items imported from this region were coconut
oil and copra, most of which was grown in the Philippines,
and palm oil from the Netherlands East Indies and Malaya.
Supplies of perilla seed are controlled by Japan; tung oil is a
Chinese product...
“The demands of Lend-Lease, our armed forces and our
allies cut deeply into our supplies of oils and fats... Threequarters of all acreage harvested for [soy] beans was located
in the 4 states of Illinois, Iowa, Indiana and Ohio.” Address:
President, Soybean Nurtition Research Council.
2344. Dannen Mills. 1943. Who would have thought, back in
1910, Dannen Feeds would produce meats for allied nations
at war in ‘43? (Ad). St. Joseph News-Press (Missouri)
63(290):5E. July 25. Centennial Edition. Sunday.
• Summary: A full-page ad. “That’s what they’re doing.
Dannen Feeds and Dannen’s Soybean Meal are going into 23
different states–helping to produce the meat, milk and eggs
our nation needs.
“Soybean Oil, produced in the modern, efﬁcient Dannen
Soybean Mill, is going into explosives, paints, soaps,
and other war essentials. Soybean Oil is going into food
products–cooking fats, margarines, salad oils–helping to
keep our workers, our ﬁghting men, and our Allies well fed.
“Steady growth and development” have made this
possible. “From a humble beginning in a little warehouse
employing 5 persons to the operation of 3 big mills and a
pay roll [payroll] of over 150, Dannen Mills has become an
important part of St. Joseph’s industrial life as well as an
essential national industry.”
Photos show: (1) Dannen warehouse in 1910. (2)
Elevator built in 1934. Two large signs read: “Dannen Grain
& Milling Co.” (3) Mill added in 1935. (4) Aerial view of
enlarged mill in 1936. (5) “Dannen Soybean Mill” in 1938.

(6) Plant “C” in 1939. An illustration shows an artist’s sketch
for expansion of the mill in 1943.
2345. New Yorker. 1943. Meat without bones. 19(24):14-15.
July 31.
• Summary: A humorous article. “Governor Dewey’s
announcement that only the soy bean stands between New
Yorkers and starvation made the soy as timely as Badoglio”
[Pietro Badoglio, and Italian soldier and politician. As Prime
Minister of Italy, replacing fascist dictator Mussolini, he
signed an Armistice with the Allies].
“We immediately sent out our man with instructions to
get the soy story and spare no expense doing it, and he has
submitted the following facts. In the ﬁrst place, it is true that
a diet of soy beans and water will sustain life indeﬁnitely;
Governor Dewey could live on soy beans and water until
he becomes president.” This year the acreage will probably
double or triple as “the result of the soy’s publicized ability
to take the place of meat and other protein foods that are
now hard to get. In this country the soy is considered chieﬂy
an article of civilian diet, but it is also included in military
rations as an ingredient of such things as soups, gravies, and
pie crusts.”
“In China as well as Japan, soy bean curds are called
‘meat without bones.’”
Soy bean oil can be used for pretty much any purpose,
including a butter substitute and artiﬁcial rubber (which
won’t stretch but works ﬁne as a doormat). The beans may
be served as a “green vegetable. Put in a warm, steamy place,
they shoot out sprouts, which make a nice salad. Soy-bean
ﬂour makes good mufﬁns. Mixed with ten parts water, it
turns into a palatable milky drink. From this milk several
kinds of cheese and something like buttermilk may be
produced. The dried bean can be used as a breakfast cereal,
or, roasted and ground, as a coffee substitute.
“Soy meal with the oil removed has dozens of uses in
industry... Soy-bean glue is now the preferred adhesive for
pine and ﬁr plywood, from which the Mosquito bomber is
made. Soy beans can also, of course, be put in beanbags.”
Note 1. This is the earliest document seen (June 2012)
with the phrase “Meat without bones” (or a similar phrase) in
the title; it is used to refer to tofu.
Note 2. This is the earliest document seen (Aug. 2013)
that uses the term “milky drink” to refer to soymilk.
Note 3. Notice the interesting use of the terms “the soy’s
publicized ability...” and “the soy is considered...”
2346. Bull, W.C.; Wheeler, D.H. 1943. Low-temperature
solvent crystallization of soybean oil and soybean oil fatty
acids. Oil and Soap 20(7):137-141. July. [6 ref]
• Summary: “The use of crystallization to separate fats, oil,
or fatty acids into high-melting saturated fractions and lowmelting unsaturated fractions is used” commercially in only a
few processes at present.
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“Cottonseed oil is often ‘winterized’ by cooling and
pressing to remove higher melting glycerides and thus make
the oil against freezing at ice-box temperatures.” Since
soybean oil solidiﬁes at a lower temperature, it does not
require ‘winterization’ although this process is sometimes
used to remove traces of waxes it contains. Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
2347. Business Week. 1943. Soybean tangle: Everybody
wants a better marketing setup than last year, and problems
are tough. Use of oil in nonfoods is banned. Aug. 7. p. 88,
90, 92.
• Summary: During World War I, when a large quantity
of Manchurian soybean oil was imported to relieve U.S.
shortages of oils and fats, processors believed that it could
never be reﬁned to be ﬁt for use in food products, so it used
almost all of it in industrial products.
But since then new techniques for reﬁning soy oil have
improved its quality so much that two months ago, the War
Production Board, facing an acute shortage of edible oils,
ordered that no soybean oil can go into any nonfood product.
Actually only a small percentage of soybean oil produced in
the USA had been going to other than table uses for many
years. The new order caused serious concern among makers
of paints and varnishes, linoleum, foundry core binders, and
many other inedible products in which soy oil has been a
major constituent.
“An impressive index of how far up in the world this
workaday Oriental legume has come was a meeting held last
week in Chicago [Illinois]. Summoned by the Commodity
Credit Corp. and the Agricultural Adjustment Agency, 250
men who are leaders in today’s half-billion-dollar soybean
industry sweated through an all-day session in a steaming
room. They talked solely about the 1943 bean crop.
“Attendance included the head soybean men of such
potent food ﬁrms as A.E. Staley Mfg. Co., Archer-Daniels
Midland Co., Allied Mills, Central Soya Co., and Swift &
Co.”
2348. Auphin, L.-F. 1943. De Parmentier a Rouest [From
Parmentier to Rouest]. Action Francaise (L’) (Edition de
Lyon). Aug. 10. p. 1. Tuesday. [Fre]
• Summary: The ﬁrst half of this article is about AntoineAugustin Parmentier (1737-1813) and how he used very
skillful means to introduce the potato to France and to
promote its use. Thanks largely to his efforts, the Paris
Faculty of Medicine declared potatoes edible in 1772. He
won a prize for his work with potatoes in 1773.
Note: In 1748 the French Parliament had actually
forbidden the cultivation of the potato (on the grounds that it
was thought to cause leprosy among other things), and this
law remained on the books in Parmentier’s time.
Yet even after 1773 resistance to eating potatoes in
France continued. Parmentier therefore began a series of

publicity stunts for which he remains notable today, hosting
dinners at which potato dishes featured prominently and
guests included luminaries such as Benjamin Franklin and
Antoine Lavoisier, giving bouquets of potato blossoms to
the King and Queen, and surrounding his potato patch at
Sablons with armed guards to suggest valuable goods–then
instructing them to accept any and all bribes from civilians
and withdrawing them at night so the greedy crowd could
“steal” the potatoes. (These 54 arpents of impoverished
ground near Neuilly, west of Paris, had been allotted him by
order of Louis XVI in 1787).
The rest of the article is about Leon Rouest.
Around 1920, a French agronomist named Léon Rouest
made it his mission to acclimatize soybean cultivation in
France–this same plant that Mr. Paillieux had drawn attention
to in the agricultural community forty years earlier.
In Asia, the soybean (le soja) has been grown and used
since time immemorial as human food and animal fodder. It
is a legume, a type of bean with hairy leaves and pods and
ﬂat or round seeds.
It is remarkable for its extraordinary productivity.
Depending on the variety, one seed can produce from 100 to
500 seeds, which makes it easy to breed.
It is also noteworthy for its signiﬁcant protein, mineral
and oil content.
Soybeans can be used to make a plant-based / vegetal
milk (lait végétal), which can be added to the diet of young
animals.
Soybean seeds and forage can be a part of the general
diet of domesticated animals, and when they are transformed,
of man’s diet.
As a leading British ﬁgure declared, “Soy has become
vitally important. With its wealth of protein and fat, it can
be substituted for meat, milk and eggs. It is not an `ersatz,’
but rather an extremely valuable supplementary food, whose
nutritive value has been recognized for centuries in the Far
East.”
Soy has countless industrial applications: the plant oil
industry, and all of its sub-products: the production of soap,
stearin, glycerin, paint, varnish, linoleum, waterprooﬁng
agents, synthetic fuel, synthetic rubber; the lecithin industry,
and casein industry: glue, paper, paint, plastic materials,
artiﬁcial wool, and so on.
Léon Rouest came up against greater difﬁculties than
those Parmentier faced one hundred and forty years earlier.
He not only had to struggle against the status quo, but also
against powerful interests, particularly the “trusts” that hold
and wish to monopolize the market of industrial fats and oils.
Like Parmentier, he had unshakable faith. He also
looked for protection on high, but there was no longer a king,
so he went to those who had ostensibly replaced the king.
He went from the legislature to the senate. He went from one
minister to the next, and knocked on all doors, to no avail.
Finally, he understood. There is nothing to gain from
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the authorities. He had to rely on himself, and himself alone.
And he had none of the ﬁnancial resources he needed to get
his project off the ground.
But he was determined to ﬁnd these resources. And
as it happened, Russian representatives offered him the
directorship of the Moscow Soy Institute (Institut du soja à
Moscou).
While he felt some distaste for the Soviet regime, he
accepted it, and left France with his son. In Russia, he found
excellent agrological and climatic conditions.
He put together a collection of more than two hundred
and twenty soybean varieties, which he himself created or
improved.
He also saved up almost one hundred thousand francs.
He decided it was time to return to France to spread
soybean cultivation.
However, he had not anticipated the criminal nature of
the Soviet leaders. Counter to their initial agreement, they
would not let him take his money back with him to France. It
was the French consul in Moscow who gave Rouest the ﬁve
hundred francs he needed to return to France with his son.
No matter.
He could still bring back his two hundred and twenty
varieties of soybean seeds. With them, he would try his luck;
he was convinced he could succeed and disseminate soybean
cultivation in France. He was full of hope. However, he
soon became disillusioned. He went from disappointment
to disappointment, until the day he was literally stripped of
everything. He died in Chartres in a state of utter destitution
on February 27, 1938.
As he was dying this miserable death, shameless
speculators were selling off seeds that were over two years
old, or that were not acclimatized, thus increasing the
negative preconceptions of farmers towards this plant.
In the catastrophic times we are now facing, soy would
be of great value if it were being grown on every farm, as
Rouest advised.
Our readers may compare Parmetier’s resounding
success and Léon Rouest’s sad string of bad luck and draw
the necessary conclusions.
These two situations are a reﬂection of two regimes.
Note: Translated by Elise Kruidenier, Seattle,
Washington.
2349. Skinner, W.W. 1943. Little journeys to chemurgic
laboratories: The four Regional Research Laboratories.
Chemurgic Digest. Aug. 15. p. 121, 123-25.
• Summary: Ground-level photos show the four laboratories.
“These laboratories were created for a speciﬁc purpose;
namely, to search primarily for industrial outlets for farm
products.” In 1938 Congress authorized the appropriation for
these laboratories and directed the Secretary of Agriculture
(Henry A. Wallace) to establish one in each of the four major
farm-producing areas of the country. Wallace announced that

the laboratories would be located at Peoria, Illinois (for the
north central states), New Orleans, Louisiana (Southern),
Philadelphia, Pennsylvania (Eastern), and Albany, California
(Western). O.E. May was appointed director of the northern
lab at Peoria. The cornerstones of the Northern, Eastern,
and Western Laboratories were laid in October 1939, and
of the Southern Lab in Dec. 1939. “Some difﬁculty was
encountered in ﬁnding the large number of properly qualiﬁed
scientists needed in these laboratories and in obtaining the
necessary ﬁxtures and equipment, but all laboratories were
occupied and research was started in all of them by the
middle of 1941.”
When the labs were organized, Dr. Henry G. Knight was
Chief of the Bureau of Agricultural and Industrial Chemistry.
He died in July 1942 and Dr. W.W. Skinner (photo shown)
took his place. Also in 1942 Mr. H.T. Herrick (photo shown)
was made Director of the Northern Laboratory when Dr.
O.E. May was brought to Washington, DC, as Coordinator
of Chemical Research for D. E.C. Auchter, Research
Administrator for the Department of Agriculture.
All of the laboratories were built for peacetime research,
but soon after America entered World War II, all of their
efforts went into war-related projects.
One early outstanding accomplishment of the Northern
Laboratory was the development of Norepol, a rubber
substitute made from soybean oil. It was being produced
commercially at the rate of about 70 tons a month in Jan.
1943, then production decreased as more soybean oil was
diverted to food purposes.
“There are several reasons for the accomplishments that
have come from these laboratories in the comparatively short
period of time they have been in operation. First, one-third
of the space in each of the four laboratories is given over to
pilot-plant studies. This enables the scientists to try their test
tube results obtained in the laboratory on a semi-commercial
basis as soon as they are ready.” Also the laboratories
“have received wholehearted cooperation from industry
and governmental institutions.” Address: Chief, Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration, USDA.
2350. Cowan, J.C.; Falkenburg, L.B. 1943. Synthetic oils
from residual dimerized fat acids. Oil and Soap 20(8):15357. Aug. [7 ref]
• Summary: Surface coatings (such as paints and varnishes)
prepared from semi-drying oils (such as corn, cottonseed,
or soybean) are generally inferior to coatings prepared from
drying oils (such as tung, linseed, or dehydrated castor).
“One major factor responsible for this difference is the
high proportion of ‘non-drying’ constituents present in the
semi-drying oils.” Coatings prepared from unmodiﬁed semidrying oils take longer to dry and become tack-free.
The authors describe the preparation and properties of
various synthetic oils made from the dimeric and trimeric
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fatty acids of soybean oil and various polyalcohols such
as glycerol, pentaerythritol, and mannitol either per se
or modiﬁed with polybasic anhydrides. Address: Oil and
Protein Div., Northern Regional Research Lab., Peoria,
Illinois.
2351. Hodges, Leigh Mitchell. 1943. Are you neglecting the
wonder bean? Wartime food economy underlines multiple
soybean values for both consumers and millers. American
Miller. Aug. p. 36, 38.
• Summary: Discusses the work of Clive McCay at Cornell
University, the Soya Corporation of America which
is milling soya ﬂour by a new process in Hagerstown,
Maryland, and Dr. Artemy Alexis Horvath, “who under a
Rockefeller grant, spent eight years in the Peking Union
Medical College studying the more than 5000 different
varieties of soybean which have been developed in China.”
“The German scientist, Furstenberg, had a gift of
prophecy in 1917, when he visioned the soybeans as ‘the
plant that is going to revolutionize the nutrition of humanity.’
At that time Germany was importing more of them than
any other country, mostly from Manchuria. One of Hitler’s
ﬁrst acts after coming to power was to plan a 2,000,000-ton
soybean reserve. He also arranged for vast soy plantings
in Rumania and other Balkan countries. Part of this huge
reserve has been used in the making of explosives and other
chemicals. But most of it has been milled into ﬂour which
has proved invaluable in piecing out insufﬁcient supplies of
animal foods.”
A photo shows students at Madison College in
Tennessee making tofu and other commercial soybean
products for general sale to the public.
2352. Jacobs, Joseph J.; Othmer, Donald F. 1943.
Deterioration of lubricating oils: Soybean lecithin as an
inhibitor. Industrial and Engineering Chemistry 35(8):88389. Aug. [15 ref]
• Summary: “With the advent of modern high-compression
engines, the natural stability of mineral lubricating oil
has not been enough to withstand the severe operating
conditions.” Use of additives can impart the required
stability. Address: Polytechnic Inst., Brooklyn, New York.
2353. McKinney, L.L.; Deanin, R.; Babcock, G.; Smith, A.K.
1943. Soybean-modiﬁed phenolic plastics. Industrial and
Engineering Chemistry 35(8):905-08. Aug. [4 ref]
• Summary: For several years soybean meal has been
incorporated in phenolic plastics to a limited extent.
Research has demonstrated that heat-denatured soybean
meal, from which the water-soluble fraction has been
removed, can be used to replace part of the resin and wood
ﬂour.
Footnote 3. “The Chemical and Engineering Sections
of the Soybean Industrial Products Laboratory, Urbana,

Illinois, were merged with the Northern Regional Research
Laboratory, Peoria, Illinois, July 1, 1942.”
Note 1. These glues were somewhat less stable for
outdoor use than the glues made with synthetic resins, so
they failed to gain a proﬁtable market. By the early 1970s
it appeared that the use of protein glues would be limited to
interior grade products. There was no reason to anticipate
any substantial expansion of the use of protein (including
soy protein) in this market. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
2354. Miyoshi, Shigeo; Takai, Kohei. 1943. Daizu
tanpakushitsu kôchakuzai no kenkyu. I. Daizu tanpakushitsu
no metanooru ni yoru hensei [Study of glue made from soy
protein. I. Changes in soy protein caused by methanol].
Kogyo Kagaku Zasshi (J. of the Society of Chemical Industry,
Japan) 46(8):794-96. Aug. [6 ref. Jap]
Address: Tôyô Reeyon KK Kenkyû-ba, Japan.
2355. Burlison, W.L. 1943. Re: Early work with soybeans at
the University of Illinois Experiment Station. Letter to Mr.
George A. Montgomery, Capper’s Farmer, Topeka, Kansas,
Sept. 3–in reply to inquiry. 4 p. Typed, without signature
(carbon copy).
• Summary: Mr. Montgomery works for a farm magazine,
Capper’s Farmer, which started in 1891 and had most of its
circulation in the Midwest. This letter is written in response
to Mr. Montgomery’s letter of August 24, requesting
“information on the soybean work that has been done at the
Illinois Experiment Station.”
“Dr. C.M. Woodworth came to the University in the fall
of 1920 and he immediately started on a soybean breeding
and improvement program. The Illini was released in 1927,
seven years after he started on his work at the University. It
was from one of the selections that he made the same fall
he came to the Experiment Station that the Illini developed.
We both feel that not as much as $5,000 a year was put into
soybean improvement work at that time. Doctor Woodworth
estimates that the actual cost, including land, labor, and
materials, of producing the Illini would be about $7,000. The
Illini does yield considerably more than such old varieties as
the Midwest. Attached is a copy of Bulletin 335 [Woodworth
1929] which gives comparisons of the yields of the different
varieties.”
“1. Variety tests on a very limited scale began in Illinois
in 1896. A very limited amount of selection work was
done by Dr. L.M. Smith in 1913. One variety, Ilsoy, was
developed as a result of this work, but this soybean never
became well established as a standard variety. The Illini was
the ﬁrst real producer. It was released in 1927 and it is now
estimated that three-fourths of the grain soybeans grown in
Illinois are of this variety. The next bean which was released
was the Viking. At ﬁrst it was grown under the designation,
Type 118, but it came into prominence under the name of
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Viking in 1940-42 in the western part of the state. The Chief,
a third variety, was released in 1941.
“2. With reference to adaptation, the Lincoln seems to
have wide adaptation as is evidenced by the fact that the
experiment stations in Ohio, Indiana, and Iowa are planning
to release this variety in 1944 as was done in Illinois this
year. Doctor Woodworth began the work on the Lincoln and
continued the line himself for three years. Then the federal
soybean laboratory came into the picture and from then on
the work was done on a cooperative basis.
“3. The Experiment Station has been working on edible
soybeans for at least 10 years. This type of soybean is not
grown extensively in Illinois because the seed supply is
limited. Carloads of seed could have been sold this year, if
a supply had been available. Attached are publications on
edible soybeans.”
“(4e) In about 1928, the soybean began to be a real
commercial crop as a source of oil and protein. However,
even before that time such a company as the A.E. Staley
Manufacturing Company, Decatur, Illinois, was doing much
work on the commercial utilization of soybeans. I think Mr.
E.K. Scheiter of that company could give you some helpful
information along this line if you would write to him.
“(4f) An exact date is hard to determine as to the time
when the use of soybeans in plastics and other products
was ﬁrst made because chemists and scientists had been
exploring this ﬁeld long before any actual products were
made commercially available. However, 1930 might
be mentioned as a date when study and research on the
possibilities of commercial utilization were intensiﬁed. In
1931 the Illinois Agricultural Association began to work on
the possibility of using soybean oil in paint. Circular 461, a
copy of which is attached, will give you some information
on the use of soybean oil in paint. However, I think you
could secure more speciﬁc information by writing to Dr. E.T.
Milner, Northern Regional Research Laboratory, 825 North
University Street, Peoria 5, Illinois.
“5. The Illinois Experiment Station has been interested
in soybeans for more than 40 years and I suppose the
Department of Agronomy must be credited with taking
leadership in this work. Personally I ﬁrst worked with
soybeans in 1903 at the Oklahoma Station and then again at
the Illinois Station in 1905 and again in the spring of 1908.
In 1912 I became permanently attached to the department
and have continued to work with soybeans since that time.
My work has been mainly conﬁned to the study of variety
adaptations and general production problems as well as
industrial utilization.
“Doctor Woodworth started his work at Illinois in
the fall of 1920 and has had soybeans as one of his major
projects during his entire association with the Experiment
Station. He is, of course, considered one of the outstanding
soybean geneticists of the country.
“Prof. J.C. Hackleman came to the Experiment Station

to take charge of the crops extension work in September,
1919. Since then soybeans have been one of his major
extension projects.
“A great many people at Illinois have contributed to
the development of this crop including members of the
Agricultural Economics, Agricultural Engineering, Animal
Husbandry, Dairy Husbandry, and Home Economics
Departments. The success of the crop is largely a result of
a lot of people working together in a whole-hearted and
cooperative way.”
Note: This is the earliest document seen (May 2009) that
uses the word “released” or “release” in connection with the
release of a soybean variety.
Source: Univ. of Illinois Archives, Box 18, 8/6/2.
Address: Head, Dep. of Agronomy [Univ. of Illinois].
2356. Schwitzer, M.K. 1943. Introduction to chemurgy: a
growing industry based on plant products. Chemical Age
(London) 49:253-56. Sept. 11. [6 ref]
• Summary: Contents: Introduction. Surpluses. Birth of the
new science (Chemurgy). Power alcohol. Butyl alcohol and
by-products. Synthetic rubber. Casein and soya plastics (The
Ford Motor Co. has developed a plastic from soya beans
which can be used to make motor car bodies). Signiﬁcance
of chemurgy.
2357. Perry, Robert L. 1943. Ford’s soybean expert goes to
Ohio: Fiber mill leaves Dearborn. Detroit Free Press. Sept.
17.
• Summary: “Robert A. Boyer, who turned soybeans into
dozens of industrial products for Henry Ford... has joined
The Drackett Co., a chemical ﬁrm of Cincinnati, Ohio., it
became known in Detroit Thursday.
“At the same time it was revealed that the soybean
ﬁber mill, which was Boyer’s latest project before he
resigned July 1 from the Ford Motor Co., had been shipped
to Cincinnati, and will be assembled there by The Drackett
Co., to enable Boyer to continue the project he began in
Dearborn.
“The dramatic, and hitherto unrevealed story of Boyer’s
parting with Ford, also has come to light. It happened the
week Edsel Ford lay dying, and Henry Ford, faced with the
certain grief of the loss of his only son, went to Boyer and sat
down with him in the young chemist’s laboratory to tell him
that the soybean ﬁber project, which the elder Ford visited
almost daily, would have to be discontinued.
“Henry Ford faced the responsibility he would have
to shoulder in resuming the full load of president of the
company, and the burden of more than four billion dollars
worth of war contracts, and made his decision in order to
devote himself to his war job.
“That week dismantling of the soybean ﬁber mill began,
and when Boyer made his new connection, the mill went
along.” Address: Free Press automotive editor.
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2358. Semrod, Alberita. 1943. Lecithin, the mystery element
of soya. Barron’s Business and Financial Weekly 23(38):28,
31. Sept. 20. *
• Summary: Lecithin is used in the manufacture of rayon,
rubber, soap, paint, ink, glue, toothpaste, cosmetics,
pharmaceuticals (drugs), confections, and other foods.
Lecithin improves the spreadability of margarine.
Lecithin is primarily an emulsifying agent with wetting
and anti-oxidant properties; it is not a fat substitute.
The addition of 0.2% lecithin to shortening increases the
creaming quality of the product.
2359. Bunnell, D.J. 1943. The soybean processor, yesterday
and today. National Farm Chemurgic Council, Chemurgic
Paper No. 267. 3 p.
• Summary: Presented “at the Fourth Mid-American
Chemurgic Conference, Cincinnati, Ohio, September 29,
1943.
“Today I take pride in speaking before this Chemurgic
Conference as a representative of an established industry,
hardly matured to the point that we may say it is entirely
out of its infancy–yet deﬁnitely occupying a place among
agricultural industries of recognized primary importance to
the war effort.
“Today’s second two hundred million bushel crop of
soybeans is assurance that production is becoming stabilized
upon a plane of permanent, large volume that assures its
place in the scheme of American agriculture. Upon the eve
of the harvest of this second large crop–a crop that may even
surpass the one harvested a year ago–it is ﬁtting that we
look back over the road that has been traveled and then look
forward to the possibilities of the future.
“It stands out that the early endeavors of the visionary
pioneer fathers of the soybean industry have been followed
by achievements far beyond their expectation. In the
beginning, the task was a simple one of converting soybeans
into only two products: soybean oil and soybean meal. Today
soybean products are being multiplied and operations are
becoming more complex. The process of diversiﬁcation is
ﬁnding and opening new channels of consumption. We have
progressed into a transition period.
“In the early 1920’s, farmers had to be convinced that
soybean acreage had a proﬁtable place in his plan of rotation.
The ﬁrst objective was attained by guaranteeing the farmer
a satisfactory return upon his acreage planted to beans.
When convinced that he was assured a market, the farmer
and his neighbors increased acreage from year to year until
production expanded to the point that ﬁnally terminated in
today’s two hundred million bushel crop.
“Then it was necessary to teach the farmer the value of
soybean protein. It was a slow uphill struggle to introduce
something new, especially when other products were being
satisfactorily used to meet the feeders’ needs. Gradually

it became recognized that soybean meal was a desirable
and result-producing feed for all classes of livestock. Once
convinced of its value, the farmer used it in ever-increasing
volume.
“After several years of effort in educating the farmer
to the use of expeller soybean meal, a new start had to be
made when extracted soybean meal began to be produced in
volume. At ﬁrst there was considerable sale’s resistance to
this new type of meal because of the difference in appearance
and taste. This was overcome by subjecting extracted meal
to a toasting process which made it palatable and gave it
the physical appearance that the farmer associated with
vegetable protein concentrates.
“In addition to the problem of soybean meal distribution
was the necessity of ﬁnding a market in the industrial
and edible ﬁelds for increasing-quantities of soybean oil.
Imported soybean oil had been used in varying degrees
for industrial purposes long before soybeans were grown
in commercial quantities in this country. Therefore, basic
acceptance in this ﬁeld was established and the problem was
one of developing speciﬁc types of oil for speciﬁc purposes.
There was no such experience to give impetus to the use
of soybean oil for edible purposes. Its high iodine number,
rightly or wrongly, gave soybean oil the reputation of being
an oil not too desirable in the edible ﬁeld. It was considered
to have drying characteristics that adapted it best to technical
uses and to the paint industry. The major objection to the
use of soybean oil for edible purposes was its tendency
to oxidize rapidly. It could not be satisfactorily stabilized
for use in food products to insure keeping qualities.
Without doubt, hydrogenation eliminated the objectionable
characteristics of liquid soybean oil. This was rapidly
recognized by the edible trade with the result that soybean
oil was used in increasing proportions in oleomargarine and
shortening until a place was gained in the best quality and
most highly advertised products on the market.
“While these adjustments were taking place, facilities
were being expanded and crushing machinery was being
improved. The original equipment of the pioneer soybean
processor was an expeller that was hardly able to convert,
in a twenty-four hour run, more than 150 to 200 bushels of
soybeans into oil and soybean meal.
“The early years developed a persistent search for
more efﬁcient equipment, for success could be gained only
through larger capacity and higher oil out-turn.
“It was logical for the soybean processor to turn his eyes
to Europe to study the solvent extraction processes that were
being used there in processing various types of vegetable oil
seeds. Economics had compelled the European to develop
oil extraction to the highest possible point of efﬁciency. This
efﬁciency is best illustrated by the fact that the extraction
process leaves hardly one percent oil in the resulting meal,
while expeller soybean meal will average an oil content of
about ﬁve percent.
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“The ﬁrst complete solvent extraction units were
imported from Germany in the middle 1930’s. It took only
a few short years for the industry to recognize the innate
advantages of the extraction process. Use of this type of
equipment today approximates twenty-two percent of the
capacity of the industry, and is still being expanded so
rapidly that it can now be envisioned as the type of operation
that shall completely dominate the industry in the future.
“While these changes were in progress, the improvement
of expeller machinery was not being neglected. Compared
to the early low-capacity expellers, today’s new models can
carry a load up to one thousand bushels for each twenty-four
hour period,
“The soybean industry arrived at its ﬁrst milestone at the
beginning of the World War. It had come of age. So recently
responsible for a revolution in the use of mid-western
acreage it now ﬁnds itself rated as one of the essential
contributors to America’s agricultural effort toward victory.
“Soybean oil ﬁlled the gap that resulted when sources of
imported oils–the world over–were shut off. Soybean meal
is the major source for protein concentrate so necessary to
the development of the unprecedented animal population,
required by the War Food Program. War conditions, for the
ﬁrst time, have emphasized the importance of soya protein
in the human diet. Soybean ﬂour under the stimulus given by
army, navy, lend-lease and domestic demand has been found
to be not only a valuable substitute for foods not available
now but an important ingredient, in its own right, in the
human diet.
“These brief references give only the highlights of the
adaptation of soybean usage in the war effort. No statement
would be complete without allusion to other well established
uses such as soybean casein, glues, lecithin, fractionated oils,
isolated proteins and the adaptation of soybean oil for special
uses as in the case of synthetic rubber.
“Today we have an established industry. We have
arrived at a period of transition, a natural growth
development after intensive, short pioneering years. Are we
going to maintain the present status of rapid advancement
and development or are we going to relax in order that we
may view, with satisfaction, past accomplishments? The past
records, I believe, entitle us to take a dynamic viewpoint
toward the future. Research now being conducted is opening
new horizons. We have arrived at the stage of specialization;
the adaptation of new products to new uses. I shall not try
to predict the problems that are to be faced–they are many.
It can be stated without hesitation and without reservation
that this newly established industry will face the future
with conﬁdence and serve the nation in the problems of
peace with the same initiative and vigor it has shown in the
problems of war.” Address: Vice President, Central Soya Co.,
Chicago, Illinois.
2360. Rhoades, E.L. 1943. Soybean protein as related to

national nutrition and agricultural economics. National Farm
Chemurgic Council, Chemurgic Paper No. 266. 3 p.
• Summary: Presented “at the Fourth Mid-American
Chemurgic Conference, Cincinnati, Ohio, September 29,
1943.
“The national emergency, with its problems of adequate
protein nutrition, has brought forth a large volume of the
Hollywood type of gloriﬁcation of the super-colossal miracle
bean of the Orient. Its natural and unquestioned nutritional
properties has made it a subject for much editorial romancing
that might lead us to believe that we are going to quit using
food proteins to which we are accustomed and shift the
nation entirely onto the consumption of soybeans, and there
has been some indication that diets in the future might be
made entirely of soybeans from soup to nuts.
“The nation is undoubtedly going to continue getting its
protein supply largely from meat, wheat, eggs, cheese, milk,
and the other old standards in the future as we have in the
past. However, there is a deﬁnite place and a deﬁnite need
for soybean protein as well as soybean oil in the American
diet in the future. Forsaking all ﬂights of fancy, let us review
some of the present solid, substantial indications of the future
of this food item.
“The ﬁrst chapter of the story of soybean food in
the United States was begun in 1943, when more than
75,000,000 people in the United States consumed some small
quantity of soybean protein in their various foods. What had
come before in previous years was more in the nature of a
prologue and preface to the story.
“This ﬁrst chapter may have been a surprise or
disappointment to some of the people who thought we were
going to wake up some day or some month to ﬁnd a large
number of people living on soybean protein. There has
been no such crashing climax or episode in the ﬁrst chapter,
and there probably will be none in the chapters that extend
on into the future. The food manufacturers of the United
States have quietly been adding during the past year small
percentages of concentrated soybean protein in the form
of soy ﬂour or otherwise, to a large variety of foods. Their
primary purpose has been to use this protein to supplement
and activate the incomplete proteins, such as cereal proteins,
without substantially changing the identity of the food, but
merely with some improvement in palatability, ﬂavor, and
texture. It has been difﬁcult during the past year for anyone
normally purchasing doughnuts, bread, pies and other bakery
products, soups, meat loaf, candy, and many other prepared
foods, to avoid consuming some soybean protein to their
own nutritional advantage. In this development, the tonnage
so consumed has probably been vastly overestimated,
while the number of people consuming this food and the
nutritional beneﬁts derived from it have probably been
vastly underestimated. More people during the last year
have learned to prepare dry soybeans by pressure cooking
and other methods. More green vegetable types have been
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grown and consumed. More have been canned; more people
have purchased soy ﬂour and soy grits from grocery stores in
which they are beginning to become available to the public.
Substantial offerings of these products to the retail trade will
be made during the months of October and November, and
public consumption of these items is expected to increase
substantially during the winter.
“It is a problem for either the housewife or the food
manufacturer to introduce any new item into their recipes
or their formulae. There is evidence that the housewives
are doing this rather effectively. Great numbers of food
manufacturers have been experimenting very carefully with
this item, and large numbers of them are now adding it for
technical improvement, as well as nutritional improvement
of various products. In so doing, they are contributing much
to better protein nutrition in the future.
“In addition to the technical problems of adding soy
ﬂour as a new ingredient to foods, food manufacturers
have run into some difﬁculties in connection with ofﬁcial
standards of the Food and Drug Administration that have
not yet made adequate and proper allowance for new ideas
in the improvement of foods, but ﬁnd it most convenient to
stick to the practices of the past without readily admitting
any valuable ingredients for the improvement of foods.
This, in some cases, results in suppressing improvement in
food quality rather than protecting the nutritional quality
of foods. Perhaps this is due, in part, to the fact that much
of the food use of soybeans in this country in the past was
limited to diabetic foods and other health food lines. There
is showing up a tendency on the part of the Food and Drug
Administration to make it difﬁcult for food manufacturers to
place this valuable protein in some foods unless enough of
it is put in to please the diabetic or the food faddist, but not
be acceptable to the manufacturer of foods for the general
public. We have no doubt that this tendency will be corrected
as nutritional information is more fully taken into account.
“Looking into the future, we see soybean protein
performing three basic functions: (1) adding a nutritional
protein plus to a national diet that has not always been
adequate in quantity or quality of proteins: (2) providing
a ﬂexible protein supply that will insure adequate protein
nutrition in any type of emergency, and (3) providing an
exportable protein for the American farmer.
“Leading nutritional authorities have always recognized
a lack of adequate protein nutrition either in terms of
quantity or quality in large sections of the public, particularly
those of lower purchasing power. Our experience with the
boys in the United States armed forces is giving a spectacular
demonstration of the effects of better protein nutrition. While
all of the difference is not traceable to protein improvement,
the fact that the protein consumption for great numbers of
these boys has been practically doubled since they entered
the Army brings home to the public the actual value of better
protein nutrition in the future, with more protein to provide

better bodies, better health, more vigor and effectiveness
in working, and a generally happier population, without
supplanting or replacing any of the proteins used in the past.
The American public could well use an additional 5 grams or
even 10 grams of soy protein per day to promote maximum
health and vitality.
“Since a relatively small percentage of the soybean crop
is all that would need be diverted from other uses to food
uses, the reservoir of soybean protein in the future will stand
as a ﬂexible protection against emergencies of any type, such
as our present war emergency and those that arise out of
droughts, those that arise for the individual as a result of his
loss of a job, or any condition of general depression when
purchasing power is extremely low for many.
“In the soybean crop, the American farmer will, in
the future, have an export market for protein food to help
him to further diversify his farming and make for a more
stable agriculture. The American farmer has not been able
to export proteins for a number of years. It has been a long
time since we exported beef. We have not been able to export
pork to any great extent in recent years. Such products,
when produced under American costs, cannot be generally
purchased in normal times by the low purchasing power of
world markets in general.
“We now have a highly nutritious protein food that
can be produced with tractors and combines, and as a
nonperishable protein concentrate, may practically ﬂit about
the world on low transportation costs, in small stowage
space, and sell even in the low purchasing power parts of the
world at a favorable price. This should result permanently
in the diversion of some American acreage from what have
been surplus crops in the past, which we have been obliged
to pay farmers not to produce. Soybean processors of the
United States seem to be outstripping the rest of the world in
the quality of food that they are making from the soybean.
This will give the American farmer a distinct advantage in
maintaining and promoting the foreign market for this low
cost protein food.
“The improvement of soybean foods, discarding the
bitterness of ﬂavor, but retaining all the protein, mineral,
and vitamin nutrition is another great triumph of chemistry,
which I am glad to present to the Farm Chemurgic Council
as a further achievement of chemistry in solving at the same
time, some of our nutritional and some of our agricultural
economic problems.” Address: Secretary, Soy Flour
Association, Chicago, Illinois.
2361. Snyder, Andrew J. 1943. Rubber from soybeans.
National Farm Chemurgic Council, Chemurgic Paper No.
262. 4 p.
• Summary: Presented “at the Fourth Mid-American
Chemurgic Conference, Cincinnati, Ohio, September 29,
1943.
“At the Ninth Annual Chemurgic Conference, held in
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Chicago in March 1943, I had the privilege and honor of
bringing to your attention a new product called Agripol that
was being manufactured by Reichhold Chemicals, Inc. from
farm crops. It was reported at that time that the new product
was a substitute for rubber with a limited number of uses.
“As most of you know, the original or basic research
for this rubber substitute was done at the Northern Regional
Laboratory at Peoria, Illinois. The results of their research
were ﬁrst reported at a conference held on July 13th, 1942,
under the name of Norepol, (a word abbreviated from
Northern Regional Polymer). Norepol or Agripol, (taken
from Agricultural Polymer), the RCI trade name for Norepol,
is deﬁned by the War Production Board as follows: A product
capable of replacing rubber or reclaim for essential war
or civilian use as approved by the War Production Board,
comprising the reaction product of polyhydric alcohols with
polymerized vegetable oils, acids or their derivatives from
which the monomeric acids have been substantially removed.
“The procedure for the production of Agripol, while it
is known to some of you, is under wartime secrecy orders. I
can say, however, that the basic material is a vegetable oil,
usually soya. Linseed oil and others either have been tried or
are being tested.
“Reichhold Chemicals, Inc. had, at the very beginning,
plant facilities for making 2,000,000 pounds of Agripol per
month, without requiring the installation of new or additional
plant equipment. Mr. Reichhold, in his eagerness to help
the war effort in the so-called rubber shortage, went into the
project of producing Agripol wholeheartedly. This required,
however, the equipping of new laboratories and the hiring
of additional chemists experienced in rubber chemistry. The
research, testing and other laboratory work on the rubber
substitute was somewhat foreign to that of synthetic resins.
RCI can boast, however, that in a short period of time, less
than six months, the plant was on a large sized production
scale of Agripol under a variety of forms, due to the intensive
research program that was started and carried on in the
laboratories and pilot plant.
“From the very start we knew that Agripol had certain
inherent characteristics which would prevent its use in all
cases where rubber was being used. That is no reﬂection on
Agripol, for all synthetic rubbers have properties that, in
some cases, are better than those of natural rubber, in others
their properties are inferior. For example, Agripol has a low
tear and abrasion resistance which would render it useless in
the manufacture of rubber tires. On the other hand, Agripol
if used for cushioning effect, will stand up better than rubber
on vibration. This makes it especially valuable for the
bonding of a variety of ﬁbers such as hair, glass, etc., that
are used either for their cushioning or insulating properties.
Unless these ﬁbers are bonded, they will either matt down or
break, thereby losing their effectiveness.
“As you well know from experience with automobile
tires, sunlight and ozone play havoc with rubber. The reverse

is true of Agripol, ozone actually improves its qualities. The
dielectric strength and corona resistance of the product is
also equal or superior to that of rubber and its resistance to
oil is also very good, considering that the Agripol has many
oil-like characteristics. The high dielectric strength and
corona resistance and the ability to withstand ozone makes
Agripol a valuable material for the manufacture of electrical
parts and equipment which has to withstand these destructive
agents.
“As we all know by now, the present war has brought
up many new problems. One of these is to ﬁnd products
that will withstand intense cold, whether it be in the Arctic
regions or in a stratosphere plane. There are a surprising
number of places where it is necessary to use a material that
will withstand this intense cold, and some synthetic rubbers
of today will not do that. Agripol has the valuable property
of being able to increase the cold resistance of the synthetics
when blended with them.
“Agripol has also been used successfully in the
production of sink stoppers, rubber tubing and a variety of
gaskets. Has also been found suitable for water-prooﬁng
of fabrics for the production of raincoats, tarpaulins, etc.
Another use where Agripol was found to be equal or better
than rubber, is the manufacturing of pressure sensitive
adhesives, which are in great demand today in the packaging
of war materials.
“I am quite sure the question will be asked how much
Agripol is being manufactured today or, how widely is it
being used, based on the merits mentioned above. Frankly,
very little is being made compared to our production
capacity, especially since the issuance of the R-1 order which
again opened up a wide ﬁeld for the use of synthetic and,
reclaimed rubber, where heretofore Agripol had been found
satisfactory or even better than rubber. Consequently the RCI
production and research program on the use of Agripol as
a substitute for rubber has been practically stopped. There
are some few instances, however, where the end uses of
Agripol are of such a nature that its exceptional merits still
can be utilized and the price factor is of minor importance.
For example, the high dielectric strength and its exceptional
ozone and corona resistance, which were mentioned above.
“With the completely new picture brought about by
the above-mentioned order and the low price on reclaimed
rubber, new plans had to be made to salvage the remains
of the time, money and effort that was spent on Agripol as
a rubber substitute. The entire research program has been
shifted to ﬁnd new uses for the Agripol, where it would not
compete with rubber or the synthetics and also to ﬁnd uses
for the intermediates used in the production of the Agripol.
“Many of you know the difﬁculties the Government
has had and still has, in many cases, in furnishing food and
supplies to the Armed Forces. Part of these difﬁculties are
due to the problem of ﬁnding a suitable wrapping material
and containers. You have seen motion pictures of the
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loading, unloading and storing of the various necessities,
used to carry on the war. Conditions are usually such, that
the packages have to withstand punishment far more severe
than ever had been anticipated. These packages, crates,
boxes, etc., vary in size and shape; ranging from airplanes,
tanks, trucks and guns to small screws and parts for repairing
delicate instruments, hypodermic needles, watch springs and
innumerable articles that corrode readily unless properly
protected. In addition to protecting metals from corrosion
there is the problem of the preservation of articles such as
food and clothing until such time as it is needed.
“The enemy to be fought here is water, which is
perhaps more insidious and deadly in its results than are the
Germans or the Japs. Water in the liquid form can be seen
and the protection against water is quite a problem to solve.
However, water in the form of vapor is far more difﬁcult
to deal with for it cannot be seen and moreover protective
materials may be waterproof but still will allow the
penetration of water vapor” (Continued). Address: Reichhold
Chemicals, Inc., Detroit, Michigan.
2362. Snyder, Andrew J. 1943. Rubber from soybeans
(Continued–Document part II). National Farm Chemurgic
Council, Chemurgic Paper No. 262. 4 p.
• Summary: (Continued): “A standard practice for protecting
metals from corroding inﬂuences has been to coat the surface
with an oily or greasy material. One of the many problems
involved is to keep the coating where it belongs, until the
time comes for its removal. Ordinary wrapping paper soaks
up the protective coating, and allows in turn the penetration
of water and water vapor. This necessitated the preparation
of a paper that is grease resistant thereby preventing the
loss of protecting agent by absorption. I have here several
sheets of paper, called Ordnance wrapping paper. These
papers are made by laminating or cementing one or more
sheets of a suitable paper with a grease resisting material.
The cementing material, in this case, is an emulsion form
of Agripol. The emulsion is spread upon one sheet, then
another sheet pressed on, and the water from the emulsion is
removed either by a blast of warm air, infra-red lamps or hot
rolls.
“Ordnance wrapping paper made in this manner has
a surprisingly high degree of grease resistance and this
emulsion is being used by several paper companies in the
manufacture of this type paper. Such paper treated with
Agripol will not crack or break at low temperatures, which
is also very desirable at times. Additional research is being
carried on as to the possibilities of using the emulsion
for rendering the paper vapor and waterproof as well as
greaseproof.
“The polyester used as a raw material for making
Agripol compounds has also been found to be a very good
material for laminating papers. The polyester for these
purposes is incorporated with suitable resins and/or waxes in

order to obtain the best results. Coatings of this kind may be
applied, either as a hot melt or from a solution of a suitable
organic solvent.
“I have already mentioned that Agripol itself makes an
excellent pressure sensitive adhesive. Another interesting
result with the polyester has been achieved along similar
lines by one company in the preparation of a heat sensitive
adhesive paper, such as shown by these samples. The
polyester under normal conditions is a very tacky material,
but you will notice that these sheets are practically tack free.
The unique feature here is the application of the adhesive, in
that it is printed upon the paper. This method of application
tends to a more uniform coating, also the use of a lesser
amount of adhesive.
“In closing, I want to say that the research on Agripol,
Agripol derivatives and its intermediates is being continued
by RCI and others. I am sorry that I am not permitted to
disclose what may be in store, for I have seen some of these
products and they may have many future possibilities. I
understand there will be an ofﬁcial announcement sometime
within the next month or so on one such research project
covering certain of these new products.
“We hope these new products will be in production in
time to assist in the war effort, if not, they will also be useful
for peacetime purposes. It is to be remembered that the
ﬁrst announcement of Norepol was made on July 13, 1942.
So the actual research and production of Agripol, Agripol
derivatives and its intermediates has only been started. With
lower priced raw materials, new and better equipment for
processing the raw materials to produce cheap, serviceable
products, it appears there will be many new uses for oils
such as soya other than those of before the war. These uses
may not be as a rubber substitute, but ﬁelds somewhat distant
from the original program. However, this is not unusual, for
there are many products that are being made today, that were
developed with a particular use in mind and that phase never
developed. But with the vast industrial development even
larger uses have been found for these materials, far more
than anticipated in the original idea or purpose.
“It is with this in mind that Reichhold Chemicals,
Inc. wishes to expand still further, its already tremendous
consumption of farm products, whether it be as a rubber
substitute, resins for paints, varnishes and printing inks,
adhesives for plywood and the lamination of paper, or the
ever-growing ﬁeld of plastics. RCI is a chemurgic institution,
putting chemistry to work to convert or transform organic
products of the soil into raw materials useful in industry.”
Address: Reichhold Chemicals, Inc., Detroit, Michigan.
2363. Ford Motor Co. 1943. Tomorrow a motor car body, a
square meal, and a suit of clothes from the same crop! (Ad).
Soybean Digest. Sept. p. 25.
• Summary: That crop is the soybean. “Durable fabrics,
for instance, are woven from Soylon, a new synthetic
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wool-like ﬁber, produced by Ford...” In a normal year of
car production, the Ford Motor Co. uses 2,000,000 lb of
soybean oil. A photo shows Henry Ford and Harry Ferguson,
close collaborators in creating today’s Ford tractor with the
Ferguson system.
2364. Glidden Company (The), Soya Products Div. 1943.
From Glidden: Always a new development (Ad). Soybean
Digest. Sept. p. 53.
• Summary: See next page. This full-page ad on the glossy
inside rear cover lists all products made by Glidden’s
Soya Products Division. “For bakery, meat products,
confectionery, cereals, and institutional use–Soya ﬂours and
Soyalose grits. Available products include: Soyarich Flour–A
full-fat soya ﬂour. Soyalose Flour–A low-fat soya ﬂour.
Soyaﬂuff Flour–A practically fat-free soya ﬂour. Soyalose
Grits -Low-fat soya grits–sized for speciﬁc uses in many
food preparations.
For household use–Watch for the names: Durkee
Soyarich Flour and Durkee Soya Bits–Two new products for
home use. Durkee Oleomargarine. Durkee Worcestershire
Sauce. Durkee Salad Dressing.
“For confectionery use–Albusoy: A water-soluble
proteinaceous material derived from the soybean–of a noncoagulating nature–used as a whipping agent.”
Note. This is the earliest document seen (Nov. 2015) that
mentions Albusoy.
For industrial use, soya protein products include: Alpha
Protein–An isolated protein for industrial uses. Prosein–A
special soybean protein adhesive product. Spraysoy–A
special soybean product for use as a sticker and spreader
for agricultural spray materials. Mulsoya–A water-soluble
isolated soybean protein derivative for textile sizing. ProsoyG–A ﬁller and extender in molding resins.
Note: This is the earliest document seen (Oct. 2017) that
mentions Spraysoy.
For pharmaceutical use: Two products synthesized from
soybean sterols used in replacement therapy for endocrine
deﬁciencies.
This ad also appeared in the Oct. 1943 issue. Address:
5165 W. Moffat St., Chicago, Illinois. National headquarters–
Cleveland, Ohio.
2365. Goss, W.H. 1943. Soybean research at the Northern
Regional Research Laboratory. Soybean Digest. Sept. p. 13,
42.
• Summary: Contents: Introduction. Streamlined
[organization]. Norelac. Shortages. Soy ﬂour. Reﬁning loss.
Oil quality.
The chemical and engineering research formerly
conducted at Urbana, Illinois, has been transferred to Peoria,
where better facilities are available, and where “it would
be possible to place greater emphasis on the industrial
utilization of soybean products” during the wartime

emergency.
The “personnel and equipment for attacking the research
problems are distributed among eight divisions, four of
which are engaged in soybean work. These are the oil
and protein, engineering and development, analytical and
physical chemistry, and commodity development divisions.”
The ﬁrst research on substitutes for rubber, tung oil,
various resins, wool and silk, casein, and other strategic
materials, led to the development of Norepol, a rubber
substitute, made from the linoleic acid of soybean oil by
a carefully controlled polymerization. A large number of
companies have participated in its manufacture for use
instead of rubber. “If the shortage of fats and oils had
not developed, Norepol would undoubtedly now be in
production now on a scale many times the present rate,... At
the present time, nevertheless, at least four companies are
making it. Note: One of these is Reichhold Chemicals Inc.
(Detroit, Michigan).
By developing the Norepol process during the past year,
it has been possible to make Super-Norepols on a laboratory
scale. Having properties approaching those of natural rubber,
“these materials excel natural rubber in some respects.”
The newest product in this series is “Norelac, a resin
having remarkable properties, particularly when used in
lacquer formulations. It has exceptional water resistance and
is thermoplastic. These characteristics make it an excellent
moisture-prooﬁng coating for food wrappers.”
In searching for a alternatives to tung oil, a good place
to look is in soybean oil, speciﬁcally in the linolenic acid it
contains.
“Until the present ﬁscal year, work on soy ﬂour
and other soybean food products was conducted in the
Agricultural Chemical Research Division of the Bureau of
Agricultural and Industrial Chemistry in Washington [DC].
Following a decentralization of the Washington work of
that Bureau, soy ﬂour and other soybean food products are
now receiving attention in the Northern Regional Research
Laboratory’s research program”–which is working on an
improved method for making a debittered grade of soy ﬂour.
A portrait photo shows W.H. Goss.
Note: This is the earliest document seen (Dec. 2016) that
mentions “Norelac.” Address: Senior Chemical Engineer,
Northern Regional Research Lab. (NRRL), Peoria, Illinois.
2366. Kishlar, Lamar. 1943. Mr. grower, you’re not just
raising beans: You are in the oil business now! Soybean
Digest. Sept. p. 16, 40.
• Summary: The author, who is chairman of the Soybean
Nutritional Research Council and president of the American
Oil Chemists’ Society, delivered this speech before the
War Conference. In 1942, 82.5% of the soy oil in America
was used in food where it commanded the best price; only
17.5% was used in soaps, paints, linoleum, printing inks,
core oils and similar industrial uses. This calendar year
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approximately 400,000 lb of soy ﬂour will be produced. As
late as 1940 only 2% of the U.S. soybean crop was used for
food purposes, but this ﬁgure is now increasing. Margarine
offers great opportunities for soy oil. “It was not until 1902
that Norman, an English chemist, made the ﬁrst commercial
application of hydrogenation, which is the combining of
hydrogen gas with vegetable oils to harden the liquid oils
into solid or semisolid fats. At about the same time, David
Wesson, an American, was developing his epoch making
process for the vacuum deodorization of edible fats and oils.
Without this, hydrogenation would have been impractical for
food because the hydrogenation process produced a strong
unpleasant ﬂavor which had to be removed. It was not until
the ﬁrst World War that shortenings which had a neutral
ﬂavor, odor, and color were produced solely from vegetable
oils.”
Only “prime beans can be used in soy ﬂour and other
soy foods.” A portrait photo shows Lamar Kishlar. Address:
St. Louis, Missouri.
2367. Miller, Harry W. 1943. Soybeans and the Orient
(Continued–Document part II). Soybean Digest. Sept. p. 18,
44.
• Summary: (Continued): In the non soya producing parts
of the Orient the people for generations are particularly
marked by their small physical development, and are quite a
contrast to the Chinese people living in the soya producing
areas, where the people for generations have had an adequate
protein dietary. The average weight per individual of men
and women living in northern China, where soybeans are
eaten in sufﬁcient amount, will he practically a third more
than that of the inhabitants of certain races of the South Sea
Islands, or Chinese in the southern tropical areas. There
is a marked difference in stature also. On other occasions
like this I have stressed the fact that the time will soon be
here when we will come to regard the protein entity of the
soybean as its greatest contribution to humanity. Even though
these Oriental races have been using the soybean as a leading
protein supplier of their dietary, when we view the needs
nutritionally of the entire Asiatic races we ﬁnd a lack of
protein. They are getting oils and carbohydrates in sufﬁcient
amount, but these are only fuel foods and transitory. Protein
is our chief nutritional requirement. It surpasses vitamins or
minerals in importance.
“We make our growth out of protein. We maintain our
stature on protein. We build up all our digestive secretions
from protein. We supply all of our body regulators such as
thyroid secretion, the pituitary secretion, and the adrenalin
secretion from protein. Our nutrient body ﬂuids such as
our blood and lymph are chieﬂy protein liquids. Our body
defenders which ward off the inroads of bacteria and disease,
and which destroy contagion and enable us to recover from
disease are all from protein. Therefore in common terms, our
ability to work, to resist fatigue; in fact to live, is closely tied

up with adequate protein supply.
“When we were in Dearborn [Michigan, as the guests
of Henry Ford] three years ago we were shown wool being
made from the soybean. Yes, we grow our hair from protein,
the sheep grows his wool from protein. It is just a question
of whether we synthetically do it by laboratory methods
or whether we pass it through the animal laboratory, and
get it in that way. The great difference is that there is a
tremendous economic loss in utilizing an animal to produce
our important protein requirements. For example an animal
stores in its ﬁxed tissues through growth only 1/12 of what it
eats, and will throw down into secretions like milk, only 1/3
of the food value it eats.
“The Oriental populations are so enormous that they
can’t survive if they feed their valuable foodstuffs to the
animals and endeavor to recover their food need from these
animals. They are vegetarians from necessity and not from
choice. Without huge importations the Orient must reserve
the products the soil yields for humans and not for animals.
“There is no greater yielder of protein than the soybean.
“But will the people learn to like it? Such splendid
beverages, such tasty foods are now available, and so readily
could they be made available on large scale production that
all except the extreme fastidious few can be made amply
satisﬁed in getting their protein, the direct source of all
protein. namely vegetation, king of which is the Soya Bean.”
2368. Morse, W.J. 1943. Some agronomic results of the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p. 8,
28.
• Summary: “The original work program of the laboratory
involving agronomic, genetical, physiological, and
pathological investigations has been somewhat modiﬁed
for the period of the war emergency. The physiological
and purely genetic problems are being postponed, while
greater emphasis is being placed on the development and
distribution of adapted varieties of superior quality, improved
cultural methods, and the study and control of diseases
for the maximum production of feed, food, and industrial
products under varying conditions of soils, climate and
farm practices. Thus the laboratory program for the war
emergency period includes the following objectives:
“1. To determine the effects of varietal, soil, and climatic
factors, and cultural and production methods on the growth,
yield, and composition of soybeans.
“2. To develop by breeding through selection from
hybrids and other material, supported by data from chemical
analyses, varieties of soybeans of superior quality for
industrial purposes.
“3. To study methods of control for the most serious
soybean diseases and the possibilities of developing strains
highly resistant or immune to these diseases.
“The laboratory, as heretofore, continues its
headquarters at Urbana, Illinois, where the University of
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Illinois has furnished ample greenhouse, storage, ofﬁce, and
laboratory space to meet all special requirements. In view of
the fact that soybean diseases are increasing in prevalence
and are threatening production in some of the heavy
producing areas, a full-time plant disease specialist has been
added to the laboratory staff. As it is impossible for one
man to give detailed attention to the disease problems in all
producing states, the possibility of conducting disease studies
with the plant pathologists of the 24 cooperating states is
being explored.
“One of the main objectives of the Laboratory and
cooperating agencies is to develop improved varieties
and strains of soybeans for commercial and industrial
utilization. In order that new strains developed through
cooperative breeding work can be evaluated more rapidly
and accurately, six varietal groups have been established
and designated as Uniform Test Groups I, II, III, IV, V, and
VI. Group I includes varieties for the northernmost part of
the north central states having approximately the maturity
of Mandarin, the groups gradually increasing in length
of season to Group VI that contains the late varieties for
the southern part of the cotton belt. In the north central
states uniform nursery tests are being maintained at 24
different locations and in the southern states at 54 locations
in cooperation with state experiment stations and special
cooperators.”
Note 1. This is the earliest document seen (Dec. 2016)
that mentions “Uniform Test Groups” or that gives them any
of the following numbers: I, II, III, IV, V, or VI in connection
with soybeans.

Note 2: This is the earliest
document seen (Dec. 2016)
that contains the term “uniform
nursery” or the term “uniform
nursery tests.”
“At these various places, varieties
and strains are being studied for
desirable agronomic characters
and disease susceptibility
and the seed analyzed to
discover promising chemical
characteristics. Varieties or strains
proving of outstanding value are
distributed more widely for further
testing for yield and general
economic value. New strains
found to be superior are increased
by the state experiment stations,
given a name, and distributed to
farmers in the area to which the
variety is best adapted.
“Some of the agronomic
accomplishments of the laboratory
to date may be of interest and are
summarized brieﬂy as follows:
1. Developed and released through cooperation with
state experiment stations the Boone, Chief, Gibson, Patoka,
Earlyana, and Lincoln varieties–high-yielding yellow-seeded
types of high oil content adapted to a wide range of soil and
climatic conditions–for industrial purposes.
“2. Developed and distributed to cooperating plant
breeders a large amount of hybrid material for further testing
and selection.
“3. Showed that chemical composition, yield, and
general agronomic desirability are characters of the greatest
value in developing superior types.
“4. Showed by a survey of soybean diseases that certain
diseases are increasing in prevalence and are a distinct
menace to production in many of our large seed-producing
areas.
“5. Proved by date-of-planting studies that late varieties
at a particular location yield proportionately less than early
varieties when planted at a later date.
“6. Showed by extensive studies that the chemical
constituents of the same variety grown under different
climatic conditions differ markedly.
“7. Showed that rate of planting has no effect on
composition of the seed but does affect yield.
“8. Published numerous technical and practical reports
and bulletins to assist plant breeders and processors in their
respective ﬁelds.
“9. Showed that fertilizer treatments applied to several
soil types in the north central region did not have any marked
inﬂuence on composition of soybean seed. Treatments
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applied to soils of low productivity, however, did result in
signiﬁcant increases in yield.
“10. Showed by physiological research that varieties
grown at warm temperatures produced seed that were higher
in protein. ash, and calcium content, but lower in sugar
content. The iodine number of oil was lower also under
warmer growing conditions.”
Photos show: (1) A portrait photo shows W.J. Morse.
(2) The large, modern “solvent extraction bean plant
of Honeymead Products Co.” in Cedar Rapids, Iowa.
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA,
Washington, DC.
2369. Business Week. 1943. And now soy oil: diversiﬁcation
program of General Mills leads to soybean processing for oil
and meal, and other vegetable oils may follow. No. 739. p.
30, 32, 34. Oct. 30.
• Summary: General Mills, the world’s largest ﬂour miller,
has entered the ﬁeld of processing soybeans for oil. In
Belmond, Iowa, it has purchased a formerly idle 258-acre
sugar beet reﬁnery from American Crystal Sugar Co.
The company plans to produce soy oil and meal; 400
tanks cars of oil and 55,000 tons of meal per year using 2.5
million bushels of soybeans purchased from local farmers.
As well as selling the oil on the open market (where some of
it will go into paints and linoleum). The meal will be used in
General Mills own line commercial feeds for hogs, poultry,
digs, etc.
The new operations will be headed by Whitney H.
Eastman, formerly a vice-president at ADM.
Also discusses General Mills’ many other diversiﬁcation
activities such as molecular distillation (with Eastman
Kodak), naval ordinance, dehydrated food (such as eggs),
making oat ﬂour, and the manufacture of Amici prisms and
precision optical equipment presently used by the military.
2370. Laucks, I.F. 1943. Little journeys to chemurgic
industries: Soybean adhesives. Chemurgic Digest. Oct. 30. p.
173, 175-76; Nov. 15. p. 185-88.
• Summary: A good history of Laucks’ work with soybean
glue. Photos in the October issue show Mr. I.F. Laucks,
I.F. Laucks, Inc. Seattle Plant No. 1, Soybean Plant in
Portsmouth, Virginia, and one division of Laucks “Acres
of Labs.” Address: President, I.F. Laucks, Inc., Seattle,
Washington.
2371. Denyes, Russell O.; Allen, Bruce B. Assignors to
Tubize Chatillon Corp. (Delaware). 1943. Artiﬁcial ﬁlament.
U.S. Patent 2,333,527. Nov. 2. 4 p. Application ﬁled 8 Feb.
1941.
• Summary: This ﬁber is made of soy protein and viscose
(rayon). Address: Pittsburgh, Pennsylvania.

2372. Greenﬁeld Daily Reporter (Greenﬁeld, Indiana). 1943.
Soybean lecithin. Nov. 15. p. 4.
• Summary: “Lecithin, a fat-like compound, was until
recently obtained in pure form only from egg yolk and brain
substance. Now it is commercially prepared by blowing
steam into solvent-extracted soybean oil and is widely
employed in the food and edible fat ﬁeld. Tests at the
Brooklyn Polytechnic institute show that added to mineral
lubricating oils soybean lecithin aids them in withstanding
severe operating conditions. By use of this natural product,
synthetics composed of critical materials may be released,
it is pointed out. Soybean lecithin contains phosphorus and
nitrogen, two elements believed to have desirable properties
as ‘additives’ for lubricating oils.”
2373. Bunnell, D.J. 1943. The soybean processing industry–
yesterday and today. Hardly matured as yet–but certainly
out of its infancy. Seed World 54(10):16, 42. Nov. 19.
Also published as: “The Soybean Processor, Yesterday and
Today,” by D.J. Bunnell. National Farm Chemurgic Council
Paper No. 267.
• Summary: A good, brief history of the soybean crushing
industry in the United States. Address: Mid-American
Chemurgic Conference.
2374. New York Times. 1943. Plans commercial output of
soybean textile ﬁber. Nov. 25. p. 47, col. 4.
• Summary: “H.R. Drackett, president of the Drackett
Company, announced today that his company will begin
production of a new textile ﬁber, developed from soybeans,
early next month. According to the announcement, it will be
produced on a commercial basis at prices competitive with
wool.
“The new product is said to be elastic, resilient and
moisture absorbent and the ﬁrst non-animal protein ﬁber.
It can be blended with both wool and cotton and is now
used experimentally in hats, underwear, blankets and other
textiles. The process, originally developed by the Ford
Motor Company, has been taken over, with personnel and
equipment, for commercial exploitation.”
2375. Gangloff, W.C. 1943. Soybean products developments.
National Farm Chemurgic Council, Chemurgic Paper No.
286. 6 p.
• Summary: Contents: History. Soybean processing.
Primary industrial raw materials. Derived products for
industrial development. Industrial developments: Soybean
proteins, soybean paints, rubber-like products (“From the
polymerized oil, products like ‘Norepol’ have been worked
out.”), coating products (“Soybean protein dispersed in
water or suitable alkalies and hardened with formaldehyde
has found use in Kraft paper coating, etc. More recently
it has found use in laminated paper stock. particularly in
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conjunction with phenolic resins: urea-formaldehyde resins
and melamine resins...”), soybean plastics, soybean ﬁber as
a textile material, soybean ﬁlm, soybean phosphatides, wider
horizons. Address: Technical Consultant, The Drackett Co.,
Cincinnati, Ohio.
2376. Cargill News (Minneapolis, Minnesota). 1943.
Cargill’s crushing business: Greatly expanded last month.
Nov. p. 3-6.
• Summary: Gives details on Cargill’s three newly acquired
plants. Fort Dodge, Iowa: Cargill took possession and started
operating this plant on Oct. 13. This plant is managed by
Mr. C.J. Simmons, who has a staff of ﬁve that work in
the administrative building. The are 23 employees at the
plant, under the guiding hand of Mr. Francis J. Hanson,
superintendent. The elevator has a capacity of 623,000
bushels, and is equipped for receiving and shipping by rail
and truck. The oil processing plant contains four French
Screw Presses, with a combined capacity of about 3,100
bushels/day of soybeans. Full operation results in an output
of approximately 75 tons of soybean oil meal per day and a
tank car (60,000 lbs.) of crude soybean oil every 2¼ days.
Soybean oil has many uses, including salad oils, cooking
oils, oleomargarine, paint, soap, printing ink, linoleum and
oilcloth. The feed mill has a grinding capacity of roughly 40
tons/day of feed. Photos show: (1) C.J. Simmons, seated. (2)
General view of plant. (3) Aerial view of “storage silos and
tanks.” (4) Elevator workhouse. (5) Administrative building.
(6) Soybean processing plant.
Springﬁeld, Illinois: On 21 Oct. 1943 Cargill bought
the plant and property of the Illinois Soy Products Co.
The entire personnel of the ofﬁce and plant was retained
by Cargill, with the exception of the former manager. Mr.
Eric Nadel is acting manager, assisted by a staff of three.
Mr. Selie Schlesinger is superintendent of the plant, which
employs about 20 men. The reinforced concrete elevator
has a storage capacity of 220,000 bushels, with facilities for
unloading from boxcar or truck, and shipping by rail, as well
as the necessary cleaning and conditioning machinery. The
crushing plant contains ﬁve Anderson Super Duo Expellers,
with a capacity of about 3,900 bushels/day. Though the
plant does not include a feed mill, Cargill feeds will be
merchandised from this point, as well as from Fort Dodge
and Cedar Rapids. A photo shows the elevators and soybean
plant at Springﬁeld.
Note: This is the earliest English-language document
seen (Sept. 2003) that contains the term “screw presses” (or
“screw press”) in connection with mechanical pressing of
soybeans to give oil and meal (one of two documents). It
is also the earliest English-language document seen (Sept.
2003) that contains the term “French Screw Presses” (or
“French Screw Press”) in connection with mechanical
pressing of soybeans.

2377. Kessler, John J. 1943. Soybean oil in paints and
varnishes. Soybean Digest. Nov. p. 4-5.
• Summary: “There are certain vegetable oils which have
the property of ‘drying’ or, of being converted to solid ﬁlms
when exposed in thin layers to the air. It is these ‘drying’
oils which are used for making paints and varnishes. Most
vegetable oils do not have this property and are therefore
classiﬁed as ‘non-drying’ oils. Examples of ‘non-drying’
oils are cottonseed oil, corn oil and peanut oil. Examples of
‘drying’ oils are linseed oil, tung oil and soybean oil. One
vegetable oil, castor oil, is not a drying oil as pressed from
the castor bean, but it is converted to a valuable drying oil by
chemical processing.
“The drying oils possess the drying property to a
different degree. Soybean oil does not dry as rapidly as
linseed ail. Linseed oil does not dry as rapidly as Tung oil.
We are concerned here with making a comparison between
the drying qualities of linseed oil and soybean oil in order to
evaluate the future of the soybean in the paint and varnish
industry. We tackled the problem several years ago by asking
the direct question, ‘Just what kind of paint can be made by
using no other drying oil than soybean oil in paints?’ The
experts shook their heads. They knew that some soybean oil
had been used successfully in outside house paints. They
knew that paints using 30 percent soybean oil and 70 percent
linseed oil had shown good performance, but they were
afraid that a 100 percent soybean oil paint would dry soft and
sticky and would not weather well. From their own point of
view they were right. It is a fact that many paints have been
made with soybean oil which have not performed well. This
has not been the fault of the soybean oil.
“Sub Rosa Material: Some paint makers have, in the
past, used soybean oil as one of their sub rosa materials.
A sub rosa material is a pigment, a resin or an oil, or a
thinner, which is put in the formula to cut down the cost.
The paint maker is a business man who makes paint for
a proﬁt. Like all manufacturers, he can design down to a
cost or up to a quality. Paint making is a highly competitive
business. Hence it has happened that many paints made
with soybean oil have been formulated with cheap and less
effective pigments and the soybean oil in the paint has been
blamed for its poor performance. On the other hand it has
been amply demonstrated that when soybean oil has been
used in paint by associating it with the proper pigments, and
when the soybean oil has been processed to bring out its
best drying qualities, it is possible to make paint which has
shown performance results comparable with those obtained
with faster drying oils. We tackled the problem by asking
ourselves not how cheap a paint could be made with soybean
oil but how good a paint. We found that by grinding the oil
with certain pigments which favored the drying properties
of the oil, and by using certain methods of processing the
oil itself, that paints could be made which stood up in use
as well as or better than those made with linseed oil. These
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paints have shown excellent performance in actual use and
on hundreds of paint jobs. They are showing excellent wear,
wonderful appearance, and have none of the common paint
defects such as checking, cracking, peeling, or excessive
weathering.
“Drying of Paints: Soybean oil, like linseed oil, is a
mixture of several different oils, some of which have no
drying qualities. Linseed oil contains a larger percentage of
drying constituents and is converted to a solid ﬁlm in less
time than is required for soybean oil. The drying qualities
of soybean oil can, however, be greatly improved by certain
methods.
“The table shows the relative drying times of several
paints made with 100 percent soybean oil, using a standard
lead and linseed oil paint for comparison. Metallic driers
to give the optimum drying results have been used in each
paint.
The table has 4 columns. The uncounted column, down
the left side gives: Wet for. Begins to set. Dry to touch. Tack
free. Bone dry. Columns 2-5 give:
1. Mixed paste and raw linseed oil.
2. Mixed paste and raw soybean oil.
3. Mixed paste and processed soybean oil.
4. White enamel and processed soybean oil.
“The second column shows what has been done to make
a satisfactory paint which uses a gallon of raw soybean oil
for each gallon of specially formulated pigment paste ground
with a processed soybean oil vehicle.
“The initial drying is slower than lead and linseed oil,
but the paint sets up to a tough and durable ﬁlm, superior to
lead and linseed oil in whiteness, hiding and covering power.
This particular formula has been used over wide areas in the
Middle West.
“The third column shows what has been done to make
a faster drying paint with soybean oil than is possible with
linseed oil either raw or boiled. In fact, soybean oil can
be processed in several ways to greatly increase its initial
drying properties. These processes may be classiﬁed in two
categories.
“1. Those which concentrate the drying constituents and
reduce the non-drying constituents by means of fractional
distillations or by means of fractional solubilities.
“2. Those which change the chemical composition of the
drying constituents to give increased drying properties.
“Referring back to the table, the ﬁgures in columns 3
and 4 show how the drying ability of soybean oil can be
greatly improved over that of raw or boiled linseed oil.
“Previous to the present war economy there has always
been a price spread between soybean oil and linseed oil of
from two to four cents a pound. No one can predict what the
price levels of soybean oil will look like after the war, but
there are no reasons for thinking that they will go higher than
linseed oil. There are many reasons for thinking that soybean
oil will step into the paint picture after the war in a leading

role. One economic fact about soybean oil is basic. It is
available to the paint and varnish industry in great quantity.
“Soybean oil holds a unique place among vegetable
oils in the diversity of its uses. It is the only edible oil which
has any considerable drying properties. With the exception
of soybean oil, the main edible oils, cottonseed, cocoanut,
corn and peanut, are not drying oils. With the exception of
soybean oil, the main drying oils, tung, linseed, castor, are
not economically edible.
“Soybean oil, therefore, has a major place in two major
industries.
“There is no need to tell the reader of The Soybean
Digest of its talents as an edible oil. These have been amply
demonstrated. In the role of food it already plays to a large
public.
“It is the purpose of this article to call attention to
its talents in the role of paint, varnish, and other surface
coatings, and to suggest that every grower or processor
who encourages this talent by giving soybean oil a local
appearance on his house, barns, or mills will encourage an
even greater future for this versatile vegetable. Use 100
percent soybean oil paint on your own property. Be sure
that it is the best soybean oil paint available. The Soybean
Paint and Varnish Institute will be glad to tell you where to
get it. This Institute has not been organized for proﬁt but for
education and research. It does not make, buy, nor sell paint
nor its raw materials, but will gladly give you the names
of reputable paint makers who make 100 percent soybean
oil paints of a quality approved by the Soybean Paint and
Varnish Institute.”
Photos show: (1) The farm house of Virgil Foster
ﬁnished inside and out with paint and enamel made with
100% soybean oil. (2) A barn on the W.R. Campbell farm,
Calloway County, Missouri. It’s a new barn ﬁnished with 2
coats of 100% soybean oil paint.
Note the institute to which the author belongs. Address:
President, Soybean Paint and Varnish Inst., St. Louis,
Missouri.
2378. Product Name: Lauxsoy Soy Meats (Soy Grits).
Manufacturer’s Name: Laucks (I.F.), Inc.
Manufacturer’s Address: Bellingham, Washington.
Date of Introduction: 1943 November.
New Product–Documentation: Spot and photo in Soybean
Digest. 1943. Nov. p. 8. Label reads: “Meat of the Whole
Soy Bean. Not Rationed. Energy-Rich: 18% Food Fats.
Nutritious: 40% Protein.” An advertising campaign that
used the slogan “a remarkable new food that s-t-r-e-t-c-h-e-s
meat” was run in 2-color newspaper ads, radio spots, and
store displays.
2379. Schmutzler, Alfred F.; Othmer, Donald F. 1943.
Soybean protein dispersions as printing ink vehicles.
Industrial and Engineering Chemistry, Industrial Ed.
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35(11):1196-1202. Nov. [16 ref]
• Summary: Soybean alpha-protein was one of the proteins
mentioned. Address: Polytechnic Inst., Brooklyn, New York.
2380. Soybean Digest. 1943. “Norelac” is new USDA Lab
product. Nov. p. 12.
• Summary: The name of this new ﬁlm-forming
thermoplastic resin is derived from NOrthern REgional
research laboratory LACquer. It has properties which make
it valuable for containers for food products, chemicals,
precision machine parts, and heat-sealed moisture-proof
packages. It can be made from any vegetable oil that is rich
in linoleic acid. “Tests indicate that this product may be used
for laminating and moisture-prooﬁng cellophane, aluminum
and lead foil, glassine, and kraft and sulﬁte papers. It has
excellent adhesion to most surfaces and good resistance to
water, alkali, acid, vegetable oils, and some organic solvents.
It is promising as a substitute for shellac.” Note: The term
“dimer acid” is not mentioned.
2381. Soybean Digest. 1943. Soybeans... and people: Some
ﬂashy new packages [for soy ﬂour]. Nov. p. 8.
• Summary: Includes: Stoy Soy Flour (A.E. Staley
Manufacturing Company). Durkee’s Soyarich Flour and
Durkee’s Soya Bits (Durkee Famous Foods). G.L.F. High
Fat Soybean Flour, and Toasted Soybean Flakes/Grits
(Cooperative G.L.F. Farm Products, Inc.). Lauxsoy Soy
Meats (I.F. Laucks, Inc.). VivaSoy (Commander Larabee
Milling Co.). Pre-Cooked Soy Flour (P.D. Ridenour Co.,
Chicago) (PDR, Little Major). Vee-Bee Soy Flour, Mufﬁn
Mix, and Krums (Vee-Bee Co.). A photo shows most of the
packaged products.
Note 1. This is the earliest English-language document
seen (Nov. 2014) that contains the term “Soy Meats” or “Soy
Meat” (with any combination of capitalization or quotation
marks).
Note 2. This is the earliest document seen (Nov. 2002)
concerning packaging innovations for soy products.

2382. Soybean Digest. 1943. Wheeler McMillen. Nov. p. 14.
• Summary: “Wheeler McMillen, dynamic president of
the National Farm Chemurgic Council and editor of Farm
Journal, is now being boomed in farm and business circles
for the presidency of the United States in 1944... The Greater
Nebraskan calls him, ‘In character, in ability, in all that is
required to ﬁll the exalted ofﬁce of president, far above any
candidate heretofore mentioned.’”
2383. Soybean Digest. 1943. [Boyer leaves Ford Motor Co.].
Nov. p. 14.
• Summary: “Announcement has been made of the
resignation of Robert A. Boyer as head of Ford Motor Co.
Chemurgic Laboratories. Under his direction, the Ford
research laboratory perfected processes for extracting
soybean oil, and developed soybean paint. Mr. Boyer in
his new position as development director of Drackett Co.,
Cincinnati, Ohio, will continue work on the development of
soybean ﬁbre.”
2384. USDA Northern Regional Research Laboratory. 1943.
Soybean processing mills in the United States. USDA Bureau
of Agricultural and Industrial Chemistry. AIC-26. 10 p. Nov.
Revised edition, 1948. CA-5, 14 p.
• Summary: “The following list of soybean processing
mills is divided into three parts: (1) mills in which soybeans
regularly constitute the bulk of the throughput, (2) mills
which are currently under construction or whose construction
is being seriously considered, and (3) mills which are
engaged in soybean processing temporarily or part time, or
which have otherwise participated in the soybean program
by signing a soybean processor contract. It must be realized
that changes are occurring very rapidly at the present time,
throughout the entire soybean processing industry.
“Solvent extraction plants in group No. 1 are designated
with an asterisk (*). Many of the solvent type mills also
contain expellers and screw presses. After the name of each
mill in group No. 1, the letter S, M, or L is used to designate
whether it is a small, medium, or large installation. These
ratings are only approximate and divide mills into three
capacity groups: S (small), capacities less than 50 tons of
soybeans per day; M (medium), capacities between 50 and
200 tons per day; and L (large), capacities over 200 tons per
day.”
(1) Mills specializing in soybeans:
Arkansas: West Memphis–Arkansas Mills, Inc. (S).
Wilson–Wilson Seed and Feed Company (S).
California: Oakland–Albers Brothers Milling Company
(S).
Illinois: Bloomington–Funk Brothers Seed Company
(M). Cairo–Swift and Company (M). Champaign–Swift and
Company (L). Chicago–Archer-Daniels-Midland Company
(M)*; The Glidden Company (L)*; Norris Grain Company
(S); Spencer Kellogg and Sons (L). Decatur–Archer-
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Daniels-Midland Company (L)*; Decatur Soy Products
Company (M); Spencer Kellogg and Sons (L)*; A.E.
Staley Manufacturing Company (L). Galesburg–Galesburg
Soya Products Company (M). Gibson City–Central Soya
Company, Inc. (L). Monmouth–Ralph Wells and Company
(S). Peoria–Allied Mills, Inc. (L). Quincy–Quincy Soybean
Products Company (M). Springﬁeld–Illinois Soy Products
Company (M). Taylorville–Allied Mills, Inc. (M).
Indiana: Decatur–Central Soya Company, Inc. (L)*.
Indianapolis–Evans Milling Company (M). Lafayette–
Ralston Purina Company (M). Marion–Hoosier Soybean
Mills, Inc. (M). Windfall–Elevators and Mills, Inc. (S).
Iowa: Cedar Rapids–Honeymead Products Company
(M)*; Iowa Milling Company (M). Centerville–Standard
Soybean Mills (M). Clinton–Clinton Company (M)*. Des
Moines–Spencer Kellogg and Sons (M); Swift and Company
(M). Fayette–Wilbur Bell, Inc. (S). Fort Dodge–Plymouth
Processing Mills (M [co-op]). Gladbrook–Central Iowa
Soybean Mill (S). Iowa Falls–Ralston Purina Company
(M). Quimby–Simonsen Soybean Mill (M). Sioux City–
Sioux Soya Company (S). Waterloo–Soy Bean Processing
Company (M)
Kansas: Emporia–Kansas Soy Bean Mills, Inc. (M).
Kentucky: Henderson–Ohio Valley Soy Bean
Cooperative Association (M). Louisville–Buckeye Cotton
Oil Company (L)*. Owensboro–Owensboro Grain Company
(S).
Michigan: Dearborn–Ford Motor Company (M)*.
Milan–Ford Motor Company (S)*. Saline–Ford Motor
Company (S)*.
Minnesota: Mankato–Mankato Soya Products Company
(S). Minneapolis–Archer-Daniels-Midland Company (S).
Missouri: Galesburg–Spring River Mill (S). St. Joseph–
Dannen Mills (M). St. Louis–Ralston Purina Company (M).
Nebraska: Fremont–Pete Marr Soybean Processing
Company (S). Omaha–Allied Mills, Inc. (M).
New York: Buffalo–Spencer Kellogg and Sons (M).
Oswego–Oswego Soybean Products Corporation (M).
Ohio: Berea–Berea Milling Company (M). Cincinnati–
Drackett Company (M)*. Circleville–John W. Eshelman and
Sons (M); Ralston Purina Company (M). Fostoria–Swift
and Company (M). Marion–Old Fort Mills, Inc. (M). New
Washington–Ohio Soya Company (S). Painesville–A.E.
Staley Manufacturing Company (L). Toledo–Archer-DanielsMidland Company (L); Toledo Soybean Products Company
(M). Wooster: Soya Processing Company (M).
Pennsylvania: Jersey Shore–Pennsylvania Soy Bean
Cooperative Association (S).
Tennessee: Memphis–Buckeye Cotton Oil Company
(M).
Virginia: Norfolk–Davis Milling Company (S).
Portsmouth–Allied Mills, Inc. (M); I.F. Laucks, Inc. (S).
Wisconsin: Milwaukee–Archer-Daniels-Midland
Company (M).

Note 1. This is the earliest document seen (Dec. 2005)
that mentions Dannen Mills (St. Joseph, Missouri) in
connection with soybeans.
Note 2. This is the earliest English-language document
seen (Sept. 2003) that contains the term “screw presses” (or
“screw press”) in connection with mechanical pressing of
soybeans to give oil and meal (one of two documents).
2385. Dunn, J.E. 1943. Soybean crop possibilities in central
and eastern Washington. National Farm Chemurgic Council,
Chemurgic Paper No. 277. 2 p.
• Summary: Presented “at the Washington State Committee
Meeting, National Farm Chemurgic Council, Spokane,
Washington. December 3, 1943.
“There are deﬁnite possibilities for the proﬁtable
production of soybeans, both the edible and oil varieties, in
these two sections of the state.
“To determine this we have conducted many soil
analysis tests, using various methods, besides the application
of established principles of production as practised in other
producing sections of the country. Also a great deal of
laboratory work has been done on the bacterial needs of this
crop.
“The soybean varieties that are the best oil producers–
the yellow strains–have been used chieﬂy in our tests. All
of these have many speciﬁc peculiarities in common and
a deﬁnite program can be outlined by using these known
requirements as a starting point.
“For instance, these varieties have been found to do
best in a soil of good humus content with a pH of 7 down to
5.6 providing the calcium content does not run low nor the
alumina content run high. A speciﬁc requirement in all cases
is that the bacterial activity be normal so that these factors
maintain the required pH rather than the pH becoming
established by a deﬁnite lack of alkaline materials.
“The phosphorus and potash requirements are a little
higher than the average for most grains, while the nitrogen
supply should be only medium and deﬁnitely of a continuous
nature. This can be achieved only by the soybeans having the
proper amount of the bacteria especially adapted to them, as
the use of nitrogenous fertilizers will not take the place of the
bacteria that naturally colonize in the nodules on the roots of
the plant and supply the needed nitrogen.
“This nitrogen supply factor is often the limiting one in
the growing of soybeans. Inoculation of the seed or soil is
often practised but in so many cases the soil is not the proper
medium for their growth and the plants fail due to a lack of
nitrogen.
“These predominating factors apply in all three types
of soil found in the central and eastern part of this state; the
brown sandy clay–the light sandy clay and the real sandy
types. Most of the failures that we have encountered were
due to the use of nitrogenous fertilizers or because the soil
was not a favorable habitat of the necessary bacteria.
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“Favorable tonnage was produced in test plots where
the soil had been treated, when necessary, to bring it to the
proper pH and make it compatible for bacterial development.
Of course no attempts were made to run tests when the soil
analysis results showed that a ﬁeld was too far removed
from the proper condition in mineral balance, humus content
and bacterial action and would require a great deal of costly
preparation.
“Knowing in advance the peculiar requirements of
the soybean, the soil analysis showed us the treatment
necessary to bring the pH into proper range, establish proper
mineral balances and if it were possible to get the soil into a
compatible condition for bacterial development–or prove the
impracticability of attempting to grow this crop in this ﬁeld.
Proper interpretation of the soil analysis is necessary and we
have found, after many years of research that the Universal
Soil Testing System in the most practical and easiest to apply
to the needs of such crops as the soybean.
“Where fertilizers or corrective materials are used,
the best results are obtained by broadcasting before any
plowing or cultivation is done so that the material is plowed
under. This method has proven most practical because the
rootlets of the young plant are highly susceptible to injury
from chemical reactions when materials are used as a
side dressing, or even plowed under just before planting.
Ample time should be allowed, between the use of fertilizer
materials and planting of soybeans.
“Lands that can be put into proper condition the easiest
and with the least expense are usually former hayland,
cannery pea acreage where the pea straw has been returned
to the ﬁeld and some truck garden lands, especially former
asparagus ﬁelds. Soils that have grown these crops are
especially adaptable to the necessary nodule forming
bacteria–which is most often the limiting factor in soybean
production.
“Inasmuch as the bacterial activity, the formation of
plant food solutions and humus production from organic
residues all depend upon the moisture constant [content?] of
a soil, we have conducted our ﬁeld tests in irrigated or subirrigated lands only. A limited amount of moisture will limit
the tonnage.
“However there should be ample acreage of this type of
land where the moisture can be controlled, in this state which
can be converted to the production of soybeans in large
enough quantity and of good enough quality to relieve the
Paciﬁc Northwest’s acute shortage.
“While time and space here does not permit the reciting
of various treatments found necessary on the soils of these
two districts, I will be glad to go into the details with
concerns or growers that are really interested in soybean
production on a proﬁtable basis.” Address: Research
Laboratories, Yakima, Washington.
2386. Detroit News. 1943. Clothing made of soybeans. Dec.

4. p. 12, col. 4.
• Summary: “Cincinnati, Dec. 4.–The ﬁrst commercial
production of a new ﬁber made from soybeans started
here this week,” according to H.R. Drackett, president of
the Drackett Co. The new soybean ﬁber has not yet been
named. It is said to be as warm as wool, resilient, strong, and
durable. It can be made either moisture absorbent or moisture
resistant. Note: This ﬁber would soon be named Azlon.
2387. Time. 1943. Production: Navy bean soup. Dec. 6. p.
86, 88.
• Summary: Describes how the U.S. Navy used a ﬁre
extinguishing foam made out of soybeans. Named AerO-Foam, it was made by National Foam System, Inc.,
sometimes playfully referred to as “bean soup” (because it
was made from soybeans).
It was very effective at putting out ﬁres (especially large
ﬁres on ships, oil ﬁelds, reﬁneries, etc.) by smothering them
and cutting off their oxygen supply. During World War II
the U.S. Navy was a major customer; a generous supply was
placed “aboard its ﬁghting ships and stockpiled it all over
the world. In one Paciﬁc sea ﬁght 118 warship ﬁres were
reportedly snuffed out by foam.”
2388. Morse, W.J. 1943. Introducing the soybean. In: U.S.
Food Distribution Administration, War Food Administration,
ed. 1943. Soybeans and Soya Products. Program for Meeting
of Interdepartmental Nutrition Coordinating Committee. 25
p. See p. 1-2. Dec. 7. [1 ref]
• Summary: “The people of oriental countries, especially
China, have much to teach the rest of the world in the matter
of economy in the use of food products. For thousands of
years the protein part of the diet of hundreds of millions of
Chinese has been supplied or supplemented largely from
soybean products. Fermented, the soybean yields all of
their different sauces, which furnish the basic ﬂavoring
of their foods; pressed, it gives oil for cooking; sprouted,
it gives a fresh vegetable rich in vitamins; picked when
green, it makes an excellent green vegetable; ground dry,
it makes ﬂour; soaked, ground, and with water added, it
provides milk; and the curdled milk furnishes the famous
bean curd–the boneless meat of the Orient–used in the form
of various cheeses and as a meat substitute. It has meant
bread, meat, milk, cheese, and vegetables to these people,
and has furnished what appears to be a well balanced diet at
a relatively low cost. It is rapidly becoming one of the most
valuable, if not the most valuable, of China’s gifts to the
people of the Western World.”
Note. This is the earliest English-language document
seen (Dec. 2016) that uses the term “boneless meat of the
Orient” refer to tofu.
“Although the many and peculiar uses of the soybean
have long been appreciated by the Chinese, it is only within
comparatively recent years that the soybean has received
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much attention as a human food in either Europe or America.
Strange to say, the ﬁrst published use of the soybean in
the United States, other than for forage purposes, was as a
coffee substitute by the Indiana Experiment Station in 1892
[sic, 1894]. It was revealed that an Indiana farmer and his
neighbors had been using the roasted beans for coffee for
about 8 years. During the past two years, as many of you
know, the soybean has been sold as ‘Coffee Berry”, and
‘Coffee Plant’, and used extensively to blend with coffee.”
“The soybean was ﬁrst used for food in America,
beginning about 1910, as a ﬂour prepared chieﬂy for
infant foods and for persons requiring a food of low starch
content” [diabetics]. At various times the soybean has
attracted attention as an article of food, but it was not until
World War I, when a cheap, and easily obtainable source of
protein being sought, that the soybean was really considered
seriously as an American food and the name soybean became
fairly familiar. At that time the dry beans were prepared in
many ways but owing to the time required for cooking, the
peculiar taste, and improper methods of processing, soybean
products in general received a poor reception. In most of
the oriental foods made from the soybeans, the disagreeable
ﬂavor is avoided by the use of special edible varieties and
also because of the nature of the products, the preparation of
which, for the most part, involves some sort of fermentation,
thus changing the ﬂavor entirely. During that period cooking
tests were conducted with all the varieties and introductions
then available, in an attempt to ﬁnd varieties lacking the
unpleasant beany taste and which would cook quickly. Only
two edible types–the Hahto and Easycook–were found in our
500 varieties and these had rather limited soil and climatic
adaptations. For a brief period these varieties became popular
in the green and dry stages but food habits are difﬁcult to
change, as is revealed in the history of the introduction of
the potato, tomato and other foods now generally used. Most
people have thought of the soybean primarily as a stock feed,
a crop, to turn under for enriching the soil, or processing for
oil and oil meal. Prejudice, custom, and ignorance of foods
and food values have much to do in the retarded progress in
the utilization of the soybean as food. In 1925 the American
Soybean Association held its annual meeting in Washington
[DC] and in the exhibit of products, the only articles of food
shown were canned baked soybeans, diabetic and infant
foods, soy sauce, and health soy ﬂour. At the present time
more than 50 different foods made wholly or in part from
soybeans by about 200 manufacturers are on the market.
“The importance of the soybean as an economical and
valuable source of food in the human diet is becoming more
generally recognized by the average American citizen. The
rapid increase in the production of soybeans in the United
States during the past decade has caused an expanding
interest in the nutritional value of the soybean and in its
possibilities as a food. Extensive nutritional studies made
during recent years by industry, State experiment stations,

and the Department of Agriculture have revealed the unique
dietary value of the soybean and its products, and have had
much to do with the rapid and growing popularity of the
soybean as a food.
“The introduction of vegetable varieties of soybeans,
which are now available in all sections of the soybean
growing region is doing much to overcome earlier prejudices
against the use of dry soybeans. This type of soybean has
also become quite popular as green shelled beans used in
the same manner as green peas or lima beans. During the
past season vegetable soybeans were grown extensively in
victory gardens, and several commercial concerns canned
large packs of the green shelled beans in a similar manner to
green peas. Vegetable soybeans led the list of new vegetables
planted in the rural gardens in 1942 in South Carolina.
Approximately 2000 home demonstration club women in
44 of the 46 counties in South Carolina planted them in
the vegetable garden for the ﬁrst time. In the winter and
spring of 1943, 10,000 one-pound packages of dry vegetable
soybeans were sold throughout South Carolina.
“The soybean through the past few years’ has risen from
an emergency crop to one of major importance, having won
its way to its present recognition as a valuable aid to food
farming, a commercial worth while crop, a useful nutritious
human food, a source of raw material for numerous vital
industrial products, and as a highly essential factor in the
present international emergency program. It has been stated
that the real problem with respect to the post-war food of
the world population lies in marshalling the agricultural
resources of the world and the proper distribution of foods
based on human needs. The comparatively low cost of
soybean food products makes them an ideal source of high
quality protein. An adequate supply of protein at reasonable
cost will be an important point in the post-war feeding of
low-income groups in our own country. It will be doubly
important in the problems presented by the people to be fed
abroad.
“The soybean is very much in our news these days
and it is said, seemingly with truth, that the country
growing soybeans provides food for its people, its cattle,
and its guns.” Address: Bureau of Plant Industry, Soils,
and Agricultural Engineering, Agricultural Research
Administration, USDA, Washington, DC.
2389. Glidden Co. (The). 1943. Annual report to the
shareholders, for the ﬁscal year ended Oct. 31, 1943.
Cleveland, Ohio.
• Summary: Net sales for the year increased by $15,438,885
as compared to the previous year. Net proﬁt for the year
(after all charges except income and excess proﬁts taxes)
increased by $2,235,447. “The operations of the Soya
Products Division produced the largest earnings in the
history of the division. In our last annual report we predicted
a bright future for this division and the results prove that our
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prediction was correct, both as to volume of business and
earnings.
“The world-wide shortage of edible oils and fats has
given our Durkee Famous Foods Division a ﬁne opportunity
for the development of its business and judging from orders
that we are receiving from Lend-lease, as well as from
domestic sources, it is apparent that our food division will
continue to develop rapidly. It is a basic industry, as we
produce both the raw materials and the ﬁnished product.
Sales of margarine, vegetable oil shortening, salad oils and
soya bean ﬂour have passed all our previous records.”
The “development of sales of our new Soya Bean paint,
Spred, a water-thinned paint for home and interior use, has
been phenomenal.”
The plant in Indianapolis, Indiana purchased last year
for the production of soya bean products and the supplying
of stock [livestock] feeds “earned a very satisfactory proﬁt
last year.” The shortage of stock feeds of all kinds, a and
“the big demand for soya bean products, indicates that our
purchase of this property was a wise one.”
Glidden now employs about 5,300 people (while
another 1,300 are in the Armed Forces), has 10,300 Common
stockholders and 3,450 Preferred stockholders.
“Yours truly, Adrian D. Joyce, President.” Address:
Cleveland, Ohio.
2390. Bulletin Agricole du Congo Belge. 1943. L’importance
du commerce du soja en Belgique [The importance of
soybean commerce in Belgium]. 34(3/4):553. Sept/Dec.
[Fre]
• Summary: A table shows yearly imports of soybeans from
1935 to 1938 for Germany (770,566 tonnes in 1938, by far
the biggest importer), Denmark, Great Britain, Sweden,
Holland, and Belgium (22,047 tonnes, the smallest importer).
Most of the soy oil in Belgium before the war was used to
make soap, with some used to make margarine. A second
table shows imports of soy oil to Belgium from 1935-1939,
and its price at Antwerp (Anvers). The imports of soy oil
were 4,141 tonnes in 1935, 4,935 tonnes in 1936, 3,808
tonnes in 1937, a peak of 6,987 tonnes in 1938, and a low of
1,237 tonnes in 1939.
2391. Product Name: Soybean Azlon (Spun Soy Protein
Fibers for Industrial Use).
Manufacturer’s Name: Drackett Company (The).
Manufacturer’s Address: Executive ofﬁces: 5020 Spring
Grove Ave., Cincinnati, Ohio. Factory: Sharonville, Ohio.
Date of Introduction: 1943 December.
New Product–Documentation: Soybean Digest. 1944.
Jan. p. 8. “Soybean ﬁber now in commercial production.”
“The ﬁrst commercial production of a new ﬁber made
from soybeans started in Cincinnati December 2 in a plant
which is expected to be of major postwar importance,
H.R. Drackett, president of The Drackett Company, has

announced.”
H.R. Drackett. 1944. Scientiﬁc American. May. p. 21719. “By-passing the sheep: An artiﬁcial ﬁber with the best
characteristics of wool, is now being made commercially
from soybean protein.” A detailed description of the process
is given.
Drackett Annual Report. 1946. p. 15. A 2-page spread is
titled “Azlon*” (Footnote: *Azlon is the new generic name
for all man-made protein textile ﬁbers. It is not a trade-mark.
No trade name has been chosen for our ﬁber; it is known in
the textile industry as Drackett Azlon).” The left page, in
brilliant color, shows samples of elegant fabrics that look
like ﬁne silk. “These fabrics are woven from yarns in which
Drackett Azlon was blended with rayon and with wool.”
“The new plant, mentioned in our last report, began making
ﬁber in September [1946]. It is now turning out quality ﬁber
in steadily increasing volume.” Nothing in The Drackett
Company’s annual reports of 1944 or 1945 indicate that the
company was selling spun soy protein ﬁber during those
years.
Drackett Annual Report. 1947. “Azlon: A market
change occurred in 1947 in the textile industry that has
postponed the date when Azlon can be expected to contribute
importantly to our proﬁt. We realized from the time that
we began to sell [note the word “sell”] Azlon in the war
period that the shortage of textile ﬁbers was to some degree
responsible for its acceptance. We realized that our product
must be constantly improved if it were to be continuously
successful under normal peacetime conditions.
“During the early months of 1947, the sellers’ market
in textiles, that had obtained during the war period,
changed rather suddenly to a buyers’ market. Competition
again became keen and quality was again an important
consideration... We therefore, reduced our production to an
experimental level. Orders were placed for new equipment
and work was started on the redesigning and rebuilding of
some equipment already in the plant.
Ad in Soybean Blue Book. 1947. p. 57. “Drackett
quality starts here.” The top half of this full-page ad contains
a photo of “huge silos, recently completed, to double the
soybean storage capacity of The Drackett Company.” The
text below states that the company has developed “such high
quality products as Precision Process Soybean Oil Meal,
AAA-1 Soybean Oil, Industrial Proteins, Plastics Molding
Compounds and Azlon Fiber.”
Drackett Annual Report. 1949. p. 4-5. “Another change
related to our development program on a soybean protein
textile ﬁber. In last year’s report we stated that production
had been halted and further research would be carried on.
Early in 1949 it became apparent that the need for such a
ﬁber was largely being satisﬁed by new synthetics. These
new ﬁbers not only were ﬁlling a need which we had
expected to satisfy, but also they had important raw material
and manufacturing cost advantages. Since these cost factors
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were inherent in the products, and it appeared that it would
be difﬁcult to offset them, we continued only basic research
work on protein textile ﬁbers.”
Talk with Charles Butke, formerly with The Drackett
Co. 1993. April 15. Drackett made and sold Azlon from
about 1946 to 1949. Their main customer was the American
Hat Co., which used the product in felt hats, but Drackett
also had several other smaller customers. Charles is
absolutely certain that the Azlon was sold commercially
because he was in charge of approving the shipments to go
out. It had very good felting properties. Drackett made about
1,000 to 1,500 lb/day of Soybean Azlon, cut the ﬁbers into
lengths of about 2½-3½ inches as desired by the hatter, tied
them into loose uncovered bales with cord, and shipped
them. There were also two other smaller companies that used
Azlon. At the time, H.R. Drackett had suits and hats made
for his sales force that contained Azlon.
2392. Drackett Dotted Line (The) (Cincinnati, Ohio). 1943.
Soy bean ﬁber plant starts operation. Dec. p. 5-6.
• Summary: On 2 Dec. 1943 Drackett’s new “soybean ﬁber
plant was ofﬁcially declared in operation. The Drackett
Company is a true pioneer in this promising development.
We are now operating the only plant in the country producing
this new synthetic ﬁber.
“This new ﬁber is as warm as wool. It is resilient, strong
and durable, and can be made either moisture absorbent or
moisture repellent. It is not a competitor of any other ﬁber,
but is an entirely new raw material with a growing ﬁeld of
usefulness. It may be blended with either cotton or wool or
it may be woven or spun into fabrics. It has already been
made experimentally into such products as blankets, felt
hats, underwear, hosiery, suitings and upholstery fabrics. The
manufacturing process can be so controlled as to build into
the ﬁber various desirable characteristics which enable it to
meet a variety of requirements. The capacity of the soybean
ﬁber plant will be increased as rapidly as war conditions will
permit.” The process used to make the soybean ﬁber is then
described.
“And so the ﬁrst of our soybean products–other than
the basic products meal and oil–is launched. As fast as
conditions permit, others will be put into production.”
Five photos show the following: (1) Robert Boyer,
H.R. Drackett, and Bill Atkinson are inspecting a batch of
soybean protein which has just been liqueﬁed in a large
vat. It will be forced under pressure through hundreds of
spinnerettes to emerge ultimately as a ﬁber. (2) Liqueﬁed
soybean protein emerges from the spinnerettes as hundreds
of ﬁbers. Mr. Drackett inspects these ﬁbers with tongs as
they are being given one of several chemical baths. (3)
Mr. Drackett and Mr. Boyer inspect the ﬁrst batch of ﬁber
produced in the new ﬁber plant. Behind the two men is
a large pile of the white ﬁber. “Today this ﬁber, which
four years ago was a laboratory curiosity, is ﬁnding many

commercial uses.” (4) John O’Leary and Fred Wilson are in
the laboratory testing the strength of a patch of soybean ﬁber.
(5) Roger Drackett (Executive Vice President), H.R. Drackett
(President), Arthur H. Boylan (V.P. in Charge of Advertising
& Marketing Research), and Robert Boyer (Director of
Scientiﬁc Research) examine several products [fabrics] made
experimentally from the new ﬁber.
Note: This article seems a bit misleading since it gives
the impression that Drackett pioneered in the development
of soy protein ﬁber. It makes no mention of the following
facts: 1938 April–The world’s ﬁrst soy protein ﬁber was
developed and exhibited by Robert Boyer of the Ford Motor
Company at the Fourth Annual Conference of the Farm
Chemurgic Council, in Omaha, Nebraska. 1939 May–This
ﬁber was exhibited at the World’s Fair in New York as part of
the theme “Textiles from soybean protein.” 1941 Dec.–After
several months of operating a pilot plant in Ford’s Highland
Park plant, the pilot plant was moved into a separate building
and began producing about 1,000 lb/day of soy protein
ﬁber. Many experimental, but no commercial, products
were made. 1943 Dec.–The Drackett Co. of Cincinnati,
Ohio, purchased the Ford Motor Company’s entire soybean
protein operations, including its pilot plant for producing
soy protein ﬁber. Robert Boyer, Bill Atkinson, Fred Wilson,
and several others who had developed the product at Ford
went to Drackett as part of the deal. Note that this article,
Drackett’s ﬁrst on the subject, does not even mention Ford,
but instead says: “The Drackett Company is a true pioneer in
this promising development.”
2393. Jacklin, Arden W. 1943. There’s a future for soybeans
in state of Washington. Soybean Digest. Dec. p. 6, 12.
• Summary: Editor’s introduction: “The crop has been
successful under irrigation, says Arden W. Jacklin, of the
Jacklin Seed Company, who have been growing it since
1935. Condensation of an address before the Washington
State Farm Chemurgic Committee.
“We of the Jacklin Seed Company were intrigued
several years ago with the possibilities of soybean production
and the challenge existent in those possibilities.
“In 1935 we started actual growing tests and trials with
the most common strains and varieties of oil or ﬁeld type
soybeans, There was no deﬁnite background information
other than that the state experiment stations in the Inland
Empire were not enthusiastic regarding the possibilities of
soybean production based upon their growing trials. Our
trials were located on the Garrison gravelly loam soil under
irrigation in the Spokane Valley of eastern Washington.
“Without going into detail about these early experiments
let us say that we became thoroughly involved with nonadapted strains and varieties, and more important, with the
cultural problems of production. At that time we nearly gave
up our trials. None of our soybeans showed promise.
“In 1936 we gave our soybeans another trial and

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 921
included several new rather specialized strains. In that year
we were pleased with the showing made by an unnamed
strain secured from Wisconsin. For want of a better or true
name it has since been called ‘Jacklin’s Soybean.’
“This bean under the condition where it was grown
produced well and matured satisfactorily. The seed quality
was excellent having good size, viability and color. Tests
of oil and protein content showed that the seed compared
very favorably with standards for soybean seed. From this
point on we devoted our time to cultural problems of the
production of this one soybean–and they were numerous.
Among other things we raised our seeding rate per acre from
30 pounds up to 90 pounds. Depth of planting was adjusted
from two to three inches, common with garden seed beans,
to an inch and a half or shallower. Cultivation techniques
for the control of weeds after the soybeans had sprouted and
were above ground were developed. Soil fertilizing tests
were conducted. Planting equipment and other problems
were studied. But the biggest problem of all, inoculation,
remained as a major obstacle.
“We don’t know just what is, or has been, wrong.
We only know that to date, in general, we have not been
getting proper and sufﬁcient inoculation. Several methods
of artiﬁcial inoculation have been tried. Strain trials of
inoculating bacteria within the type that work with soybeans
have been conducted and improved bacteria or selected
strains are being bred for soybeans in the Paciﬁc Northwest.
“We have been able to secure ﬁrst year partial or crown
inoculation but we have not economically secured in the ﬁrst
year, coverage of the entire root system, or what we term
sufﬁcient inoculation.
“Increased: We must have, at least in our present terms
of thinking–heavy or complete inoculation of powerful
adapted strains of soybean inoculating bacteria to grow
soybeans successfully. Seed yield, seed quality, growth,
maturity, in fact, the entire productive capacity of soybeans
seems to be intimately governed by inoculation.
“We don’t thoroughly understand the soybean
inoculation problem and admittedly haven’t solved it.
“In 1940 our company had increased the Jacklin
Soybean to some 200,000 pounds. We were securing yields
in the Spokane Valley of up to 38 bushels of seed or 16
to 22 tons of green manure per acre on a ﬁeld basis. At
that time the Centennial Flouring Mills were interested
in the industrial development of soybeans and bought
the seed with all the industrial development rights to it
with the idea of testing soybeans further for widespread
production. Their testing was over a two-year period and was
supplemented by the Jacklin Seed Company’s assistance by
previous agreement. This work was carried on through seed
production contracts with farmers and through test plots with
state and local chapters of Smith Hughes in Washington.
“A general summary of these test results shows that
soybeans were not successful under the conditions grown

and methods used on the dry lands of the Paciﬁc Northwest.
This doesn’t mean that they cannot or will not be grown
there, but we haven’t been successful yet with the methods
and kinds used.
“Irrigation: Soybeans have, in general, been successful
under irrigation when grown in rows and cultivated.
However, we still have many problems on this type of
production. The economics of production is still in question
and probably cannot be answered until after the impact of
war production is evened out and soybeans can be ﬁtted into
a normal production pattern.
“In 1942 the yield of soybean seed in the Spokane
Valley was light. It was a poor year for soybeans there. Yet
in the sub-irrigated, diked, Northern Kootenai Valley in
the vicinity of Creston, B.C., it has been reported that four
carloads of soybean seed were shipped out last year and over
1,000 acres are being grown this year.
“Because of the light crop experienced in 1942 and also
due to the pressure of wartime business which necessarily
forces curtailment of experimentation and trials, the
Centennial Flouring Mills decided to drop the soybean
business, at least for the time being. The Jacklin Seed
Company bought the stock seed and business rights back
from them and are now holding this seed. We are selling this
seed and are hopeful that through farmers’ trials we may, in
an indirect way, get some answers to production problems
still unsolved. Our company cannot expend much time on
soybean studies, trials or experiments now because of the
pressure on us for production of edible and seed peas and
beans. We believe that we shall be growing soybeans in the
Inland Empire of the Paciﬁc Northwest. At present irrigated
lands look the most promising. Our hopes are high for
soybean production in quantity when the Big Bend comes
under irrigation.
“We believe that soybeans will grow successfully in
many parts of the Northwest but we do not have all the
problems of production under control.”
A large photo shows two men standing in a ﬁeld of
soybeans, waist high, in the Spokane Valley. At left is B.H.
Jacklin, manager of the Jacklin Seed Co. Address: Jacklin
Seed Co., Spokane, Washington.
2394. Matagrin, Am. 1943. La cellulose des tiges et cosses
de soya: Méthodes pratiques d’extraction et puriﬁcation.
Première partie [The cellulose of stalks and husks of soybean
plants: Practical methods for extraction and puriﬁcation. I.].
Revue Internationale du Soja 3(21):152-58. Nov/Dec. [Fre]
• Summary: In this 2-part article, ﬁve processes are
compared: Soda, sulfate, lime, bisulﬁte, and chlorine. The
chlorine process has numerous advantages. Address: France.
2395. Mauersberger, H.R. 1943. Progress in new synthetic
textile ﬁbres. Silk Journal & Rayon World 20(235):32-33, 30.
Dec. *
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• Summary: Extracts from an address which discusses
casein, soybean, and peanut protein ﬁbers.
2396. Prindeville, C.T. 1943. The use of soybean oil in 1944.
Soybean Digest. Dec. p. 4-5.
• Summary: “The total requirement of the United States
for fats and oils during the year beginning October 1, 1943
is 11.9 billion pounds. If 159 million bushels of soybeans
are crushed from the 1943 crop–estimated at 207 million
bushels, domestic soybean oil will amount to about 1,350
million pounds or one-ninth of the entire requirements.
Its production is exceeded only by that of lard, butter, and
inedible tallow and grease.
“Soybean oil is very important from the standpoint of
quantity and because of its unusual versatility. No other fat
or oil of commercial signiﬁcance can be used satisfactorily in
as many different industries. As an edible oil, it is acceptable
in ﬂavor, color and consistency for the manufacture of
margarine, shortening and cooking and salad oils. As an
industrial oil, it is a satisfactory raw material for making
protective coatings. When hydrogenated, it can be used for
the manufacture of all types of soap, and it has a multiplicity
of other functions in the industrial ﬁeld.
“The versatility of soybean oil is fortunate at this time
because of two things:
“(1) The Japs are in possession of some of our normal
sources of fat supply and we must now improvise with other
oils where formerly palm, tung and cocoanut oils were used.
“(2) Since we cannot know in advance what our
particular war requirements will be, an oil that can be used in
many ﬁelds is more desirable than one with limited uses.
“Of the 11.9 billion pounds of fats we need during the
next twelve months, 8.1 billion pounds are earmarked for
food, 2.1 billion for soap, and 1.7 billion for industrial uses.
Of this quantity. United States civilians will receive 5.6
billion pounds or 70% of the food fats, and 1.7 billion or
83% of the soap fats. The industrial oils will be consumed
largely in American factories for the production of war
materials–for ourselves and our allies–and for essential
civilian goods for U.S. consumers. The remaining 2.5 billion
pounds of food fats will go to our military services and be
exported to our allies, friendly nations, and liberated areas.
“Allocations: Exportable supplies of fats and oils
produced in the United States and in allied and neutral
countries over and above domestic needs are allocated by
the Combined Food Board. In coordination with this Allied
world plan, we in the United States allocate every three
months the quantity of fats to go to our civilians for various
purposes, and to all other claimants, such as the Army, Navy,
and Lend-Lease. The distribution of soybean oil within the
United States is our own internal problem and is subject only
to the restrictions of certain food distribution orders (FDO-29
and FDO-42), imposed by wartime necessity. Without unduly
restricting private enterprise, it is not possible for the Food

Distribution Administration to determine a year in advance
exactly where our soybean oil is going to be consumed.
Our best estimate, however, is that it will be used about as
follows (a table shows, in million lbs.):
“Shortening and oils for civilians 372
“Margarine for civilians 209
“Shortening, margarine and oils for U.S. Territories 14
“Shortening, margarine and oils for military services and
Lend-Lease 303
“Shortening, margarine and oils for friendly nations 5
“Red Cross prisoner-of-war baskets 9
“Crude oil for Canada 14
“Contingency for European relief 10
“Soap for civilians 65*
“Soap for military services and Lend-Lease 15*
“Protective coatings for industry and civilians 6
“Protective coatings for military services 17
“Coated fabrics for civilian uses 4
“Coated fabrics for military services 4
“Textile and leather processing 4
“Lubricating oils 5
“Miscellaneous industrial uses. 15
“Loss in process 12
“Total 1,072
* = Including foots from reﬁning of edible oils
“The remaining 250 million pounds which we hope
will be produced from the 1943 crop, will be channeled into
whatever uses are most urgent as the season progresses, or
will be used to rebuild depleted reserves.
“Due to the versatility of soybean oil it must, in each
of its uses, enter into competition with other fats and
oils on a basis devoid of sentiment and in terms of price,
technical qualities and availability. In the edible ﬁeld, Food
Distribution Order No. 29 allocates (by months or quarters)
crude and reﬁned soybean oil for various classes of use.
For the last quarter of 1943 manufacturers of margarine,
shortening and salad oil were authorized to use all the
cottonseed oil they asked for up to 75 percent of their total
use of oils. Those who asked for more than 75 percent were
permitted 5 percent as peanut oil and the balance as soybean
oil. Few manufacturers want to use this much cottonseed oil
so, on the average, soybean oil constitutes 36 percent of the
oil used for civilian margarine, shortening and salad oil and
52 percent of the oil needed in these products for the military
services and Lend-Lease.
“Vegetable oil foots, including those from reﬁning crude
soybean oil, are in steady demand in the making of soap, and
the soap manufacturer uses the available supply, except that
part bought by fat splitters for the production of fatty acids.
Soybean oil in its ordinary state can be used only in soft
soaps, but when hydrogenated to a sufﬁciently high melting
point, it is raw material for the production of any soap. The
traditional soap making materials are the harder fats which
sell at comparatively low prices, such as tallow, grease, palm
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oil, palm kernel oil and cocoanut oil. The capture of the
Philippines, Sumatra and other tropical areas by the Japs,
though, has greatly reduced the supply of palm and cocoanut
oils, so the soapmaker probably will have to look to other
than normal ﬁelds for some 20 percent of his requirements.
He may use lard, which is more expensive than soybean oil
but does not need as much hardening. On the other hand,
soybean oil is more attractive to soapmakers than linseed oil,
both from the standpoints of ceiling prices and the ease of
hydrogenation.
“In manufacturing paint, varnish, linoleum, oilcloth
and coated fabrics, soybean oil can be used to advantage.
However, FDO-29 regulates the shipment of crude soybean
oil to all industrial users while the OPA rationing order
No. 16 requires the passing of ration points before reﬁned
soybean oil can move to such manufacturers. There is no
objection to these uses of soybean oil, provided it is not
needed for more essential purposes, but it is not likely to
be allowed until more deﬁnite ﬁgures are obtained on the
size of the 1943-44 soybean crush. One of the large uses
of soybean oil in the industrial ﬁeld has been in core oil,
used by foundries for the casting of iron, steel and various
non-ferrous metals, but it is not being allowed for that
purpose now. Linseed oil has been more widely used in
core oils and now is relatively more available than soybean
oil. The principal industrial uses of soybean oil at present
are in the manufacture of alkyd resins for paints and
varnishes requiring speciﬁc properties in coatings applied
on production lines of planes, tanks, and other implements
of war; as sulphonated oil in various textile processes; in
fat liquoring for leather processing in caulking and glazing
compounds; in factice for rubber compounding; in cutting,
grinding and drawing compounds; and in many other uses.
“Exports allowed: The use of cottonseed and peanut
oils in shortening and margarine for commercial exports to
friendly nations is not being allowed at present, but export
licenses for soybean oil products are allowed where export
quotas exist.
“Under Lend-Lease, the United Kingdom is at present
taking lard, principally. The British armed services, outside
of the United Kingdom, however, are taking margarine and
shortenings containing substantial quantities of soybean oil.
“The Russian requirements under Lend-Lease are being
supplied to a large extent by linseed oil. Traditionally, that
country has used large quantities of linseed oil for cooking
and seasoning. Since that oil is in better supply because of
our record 1943 ﬂax crop, plus imports from Canada and the
Argentine, we will supply substantial quantities in bulk to the
Russians. We also are re-exporting Argentine sunﬂower seed
oil to Russia and some soybean oil is being furnished that
country as margarine, shortening and liquid oils.
“With heavy military and civilian requirements which
can be satisﬁed with soybean oil it is hoped that as large
a proportion as possible of the soybeans harvested will be

crushed for oil.–whether the by-product is meal or ﬂour.
Even a maximum production should ﬁnd an active demand
throughout 1944.”
Photos show: (1) A soybean processing plant; (2)
Portrait photo of C.T. Prindeville.
Note: The USDA Food Distribution Administration
existed from Dec. 1942 to Jan. 1944. From April 1943 to Jan.
1944 it was under the War Food Administration. In Jan. 1944
its name became USDA War Food Administration, Ofﬁce
of Distribution. “The Ofﬁce of Distribution was responsible
for the procurement, stockpiling, storage, and distribution of
food by the War Food Administration. It was formed through
a series of agency realignments.” Address: President, Swift
& Co., Chicago, Illinois; Formerly Chief, Fats and Oils
Branch, Food Distribution Administration [USDA].
2397. Revue Internationale du Soja. 1943. Le Soya à travers
de monde [The soybean around the world]. 3(21):164-65.
Nov/Dec. [Fre]
• Summary: Contents: Bulgaria. United States. Manchuria.
Switzerland. Germany. United States #2 (Louis Bromﬁeld,
Northern Regional Research Laboratory, Glidden Co. and
synthetic hormones). Kenya-Uganda (The 1943 harvest was
2,500 metric tons of soybean seeds). Manchuria #2 (At HsinKing {today’s Changchun, the capital and largest city of Jilin
province} an association has been founded that has received
the sum of 1 million yen to research new uses of soybean
seeds and new treatments to which they can be submitted).
Netherlands (Mrs. Johanna Veth has written us that rats have
devastated the soybean ﬁelds in 1943. Because of this, the
harvests have been lamentable. The lack of manpower has
enormously hampered the “soyists” {soyaïstes}). Romania
(a long discussion. Prior to 1934 the soybean had been
unknown in Romania. Note: Incorrect! Soybeans sent by
Haberlandt had been grown in Romania in 1878).
2398. Senti, Frederic R.; Eddy, C.R.; Nutting, G.C. 1943.
Conversion of globular to oriented ﬁbrous proteins. I. By
heat and mechanical working (Letter to the editor). J. of the
American Chemical Society 65(12):2473. Dec. [5 ref]
• Summary: “By a simple process we have converted a
number of globular proteins to the ﬁbrous form characterized
by the diffraction pattern of beta-keratin.” Among these
proteins are ovalbumin, edestin, zein, peanut, and soybean
proteins. Describes the process. Address: Eastern Regional
Research Lab., USDA ARS, Philadelphia, Pennsylvania.
2399. Berzaghi, M.N. 1943. Oleos vegetais como
combustíveis [Vegetable oils as combustibles]. Boletim de
Agricultura (Sao Paulo, Brazil) 44a:251-66. [Por]*
• Summary: The shortage of motor fuels during World
War II led to this study, which concerns cultural conditions
in the Brazilian state of Sao Paulo. One table shows ﬁve
agricultural plants, suited to large-scale agriculture, with
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their seed yield (in lb/acre): Soybean 1600, sesame 1200,
castor-oil 1100, sunﬂower 1000, and almond 880.
A second table shows the oil yield from these plants (in
lb/acre) and the number of days from planting required to
obtain that yield: Sesame 564 lb / 150 days. Castor-oil 440
lb / 180 days. Sunﬂower 348 lb / 150 days. Almond 316 lb /
130 days. Soybean 208 lb / 120 days.
Note: The soybean gives lots of protein but relatively
little oil. Only if the oil were a by-product would it make
sense to use the soybean as a source of combustible oil.
2400. Chavanne, Charles George. 1943. Sur un mode
d’utilization possible de l’huile de palme à la fabrication
d’un carburant lourd [A method of possible utilization of
palm oil for the manufacture of a heavy fuel]. Bulletin de la
Societe Chimique de France, Memoires 10:52-82. [10 ref.
Fre]*
2401. Arnold, L.K. 1943. Plastics. Iowa State College
Engineering Extension Service Bulletin No. 117, 44 p. Also
published in Iowa State College Bulletin 41(36). *
• Summary: Discusses properties, uses and manufacture of
plastics from wood, cotton, lac, coal, milk, soybeans, rubber,
and agricultural byproducts.
2402. DuBois, J. Harry. 1943. Plastics: a simpliﬁed
presentation of the manufacture and use of the important
plastics materials and products with tables of their properties
and the basic design information required by engineers and
designers. Rev. ed. Chicago: American Technical Society. vii
+ 295 p. Illust. Index. 22 cm. [ soy ref]
• Summary: In Chapter 2, “Phenolic plastics,” the subsection
titled “Soybean ﬁllers” states (p. 34): “Soybean meal
has been used to a limited extent as a ﬁller for phenolic
compounds.”
In Chapter 7, “Other plastic materials,” is a long section
titled “Soybean plastics” (p. 151-52) which discusses the
work of the U.S. Regional Soybean Industrial Products
Laboratory at Urbana, Illinois. In making plastics, soybean
meal is hardened with formaldehyde. This plastic has been
used by the Ford Motor Co. for certain applications. These
soybean plastics “have considerable absorption and lack
good dimensional stability and electrical properties.” They
are presently not important commercial materials.
Also includes casein plastics, casein manufacture, rubber
processing, and synthetic rubber. Address: B.S., Plastics
Dep., General Electric Co.
2403. Gettens, Rutherford J.; Stout, George L. 1943. Painting
materials: A short encyclopedia. New York, NY: D. Van
Nostrand Co., Inc. vii + 333 p. See p. 39, 62. Illust. No
index. 24 cm. [71* ref]
• Summary: About the materials and processes used in
painting by artists–not by painters of buildings. The chapter

titled “Mediums, adhesives, and ﬁlm substances” contains
an alphabetical listing by subject. Under “Soya bean oil” (p.
62) we read: “A typical analysis of soya bean oil gives 14
per cent of palmitic acid, 26 per cent of oleic acid, 57 per
cent of linoleic acid, and 3 per cent of linolenic acid. It is a
slow-drying oil (its iodine number is in the neighborhood of
130), and it forms a soft and very durable ﬁlm. It is used in
some tube colors to meet the demands of the painter for more
slow-drying colors. (See also Oils and Fats).”
A table (p. 39) titled “Source and average analytical
analysis of the principal drying oils” gives the following
information on each of nine oils: Source, oil content (%),
speciﬁc gravity at 15ºC, refractive index, saponiﬁcation
number, acid number, iodine number, and per cent of nonsaponiﬁable matter. The oils are (alphabetically): Candlenut,
hempseed, linseed, perilla, poppy-seed, soya bean, sunﬂower,
tung, and walnut.
Note: At the end (p. 325-33) is a detailed glossary.
Address: 1. Chemist; 2. Lecturer on ﬁne arts and head. Both:
Sep. of Conservation, Fogg Museum of Art.
2404. Jamieson, George Samuel. 1943. Vegetable fats and
oils: Their chemistry, production, and utilization for edible,
medicinal and technical purposes. 2nd ed. New York, NY:
Reinhold Publishing Corporation. 508 p. Index. An earlier
edition was published in 1932. Series title: Monograph series
(American Chemical Society) No. 58. 24 cm. [50+ ref]
• Summary: In the section on drying oils, pages 300-11 give
an excellent overview and review of the literature on “Soy
(Soya) Bean Oil” which includes additional information
on harvesting and storage of soybeans, manufacture of
oil and meal, soybeans and their composition, tentative
speciﬁcations for raw soybean oil, composition of soybean
oil, etc. with an extensive bibliography. Pages 432-33 discuss
“Analysis of Soybeans.” Pages 450-52 discuss “Crude
Soybean (Hydraulic and Expeller) Oil.” Table 11 on p. 475
gives the smoke, ﬂash, and ﬁre points (in both Fahrenheit
and Celsius) of various oils, include 3 types of soybean oil:
expeller crude, extracted crude, and reﬁned. Address: PhD,
USDA.
2405. Lougee, E.F. 1943. Plastics from farm and forest. New
York, Los Angeles, Chicago: Plastics Institute. ix + 157 p.
Illust. No index. 18 cm.
• Summary: This book “is written for those who know little
or nothing about plastics but would like to learn more.”
Chapter 6, titled “Soybeans–an industrial crop,” is
largely about the work of Henry Ford and his researchers
(esp. Robert Boyer), but also includes the National Farm
Chemurgic Council, the 1936 Bankhead-Jones Act and
the U.S. Regional Soybean Industrial Products Laboratory
(Peoria, Illinois). Contains four photos. Address: La Cañada,
California. Former editor of Modern Plastics.
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2406. Perri, Joseph Marco, Jr. 1943. A study of a limited
lime hydrolysis of alpha soybean protein and the foaming
properties of the resulting hydrolysate. PhD thesis,
University of Pennsylvania. In: Doctoral Dissertations
Accepted by American Universities, 1943. *
• Summary: The resulting foam was used during World War
II as a ﬁre extinguisher. A liquid made from the soybean,
when mixed with air and water in special nozzles, produces
a thick, foamy blanket that clings to ﬂat and vertical surfaces
like whipped cream. It is particularly valuable for smothering
oil and chemical ﬁres. Address: Univ. of Pennsylvania.
2407. Rebelo Hespanha, Jaime. 1943. A soja: Cultura e
utilizacao dos seus produtos [The soybean: Cultivation and
use of its products]. Lisboa, Portugal: Livraria Rodrigues. 42
p. No index. [Por]
• Summary: Contents: Part I: Soybean culture. 1.
Introduction: History and origin, botanical description,
advantages of its cultivation for farmers. 2. Soybean culture:
Climate, terrain, types of culture, seed and sowing, varieties
and sub-varieties, seed characteristics, time of planting,
manuring and fertilizing, precautions during cultivation,
harvest. 3. Yields.
Part II: The products of soya and its utilization. 1. As
human food: As a green vegetable (como legume), ﬂour
(farinha), milk (leite), cheese (queijo-caseina [tofu]), oil
(oleo), the hulls (bagaço). 2. Feed for cattle. 3. Industrial
products.
In Spanish the soybean is called “Soja, Soya, Haba, or
Guisante de Japan.”
In the section on soybean culture, pages 10-11 state:
“For 20 years [i.e. since 1923], the soybean has been
cultivated in Ribatejo, with the only goal of providing feed
for cattle. The soybean is now being cultivated technically
in Alentejo, in Baixo-Minho, and in parts of Estremadura.
[Note 1. Ribatejo, Alentejo, Estremadura, Baixa, and
Minho are all provinces of Portugal, according to the U.S.
Board of Geographic Names for Portugal, 1961.] The land
in these areas is well suited for growing soybeans. The
most admirable initiative for the cultivation of soybeans
in Portugal was undertaken by the Malange [Malanje]
Agricultural Station (in Angola), which obtained a yellow
variety that had been given an excellent classiﬁcation in
Germany.
“Soybean cultivation in Angola could be extensively
spread, even among European farmers. The growing period
does not exceed 145 days, and the yield averages 700 kg of
seeds [per hectare], bringing a price of $25 (0.25 angolares)
per kilogram. It would be good if the example given by
the Malange Agricultural Station would spread to the [area
around the] cities.”
Note 2 This is the second earliest document seen
concerning soybeans in Portugal, or the cultivation of
soybeans in Portugal. This document contains the second

earliest date seen for soybeans in Portugal, or the cultivation
of soybeans in Portugal (1923 in Ribatejo). The source of
these soybeans is unknown. The author was born in 1891.
Note 3. This is the earliest Portuguese-language
document seen (April 2013) that uses the term queijo caseina
to refer to tofu. Address: Major do S.A.M., Portugal.
2408. Ricino, soja y sesamo: Siembra, cultivo, cosecha
e industrializacion de estas tres plantas oleaginosas. 2nd
ed. [Castor-oil plant, soybeans and sesame: Sowing,
cultivation, harvesting, and industrialization of these three
oleaginous plants. 2nd ed.]. 1943. Buenos Aires, Argentina:
Editorial Atlantida, S.A. 148 p. See p. 41-150. Illust. 17 cm.
(Biblioteca de “La Chacra” Dirigida por Waldemar Martínez
Pintos). [Spa]
• Summary: Contents: Introduction. Products obtained
from the soybean (chart). As a human food. The seeds (los
porotos; the soybean is called poroto soja). Green vegetable
soybeans (porotos verdes). Soy ﬂour. Soy oil. Soy sauce. Soy
sprouts (vastagos). Soy milk (leche vegetal). Tofu (queso).
Curd (cuajada). For livestock or cattle destined for slaughter.
For sheep and poultry. Preparation of the seeds for obtaining
oil. Utilization of the oil. Defatted soybean ﬂour (harina de
torta). Soybean cake for animals. Soybean cake for fertilizer.
Other uses of the cake. The soybean for hay. For pasture. For
silage. Address: Buenos Aires, Argentina.
2409. Simonds, William Adams. 1943. Henry Ford: His
life, his work, his genius. Indianapolis and New York: The
Bobbs-Merrill Co. 365 p. See p. 228, 231, 254-55, 317.
Index. 25 cm. [110* ref]
• Summary: Contains scattered passages concerning Ford’s
work with soybeans. The original testing of farm crops in
1933 was conducted following the old Edisonian method of
trial and error. “Thousands of bushels of cabbages, carrots,
onions, watermelons and whatnot went into the caldrons.
Late in 1931 the experimenters decided that the soy bean
offered most possibilities, and they began to concentrate on
it.
In the anxious months that preceded Pearl Harbor,
America, led by President Franklin Roosevelt, began
an all-out program to save the nation from the state of
unpreparedness such as had existed in 1917. The Ford
organization began the transition for a peacetime to a
wartime basis. Mr. Ford gave the signal that set a crew of
men clearing ground on his soybean acres near Camp Willow
Run for a giant bomber factory.
A nice photo (frontispiece, facing the title page) shows
Henry Ford seated on a stool in a laboratory.
2410. Swardt, S.J. de; Saunders, A.R.; Bergh, W.F.; Roux,
L.L.; Bronkhorst, J.J.; van Wyk, D.J.R.; Hoek, T.; Groene
woud, P.W.G. 1943. Soya beans in South Africa. South
Africa, Department of Agriculture and Forestry, Bulletin
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(Capetown) No. 240. 58 p. [15 ref]
• Summary: Contents: Introduction. The production of soya
beans, by A.R. Saunders. The economic aspect, by S.J. de
Swart. Use as livestock feed, by W.F. Bergh and L.L. Roux.
Nutritional value and domestic use, by D.J.R. van Wyk and
Miss T. Hoek (Mrs. P.J. Serfontein) (Composition, mineral
content of selected foods, comparative analyses of selected
foodstuffs, soya bean bread. Soya beans on the menu: 41
recipes). The industrial preparation and uses of soya bean
products, by P.W.G. Groene woud (Edible soya-bean ﬂour,
oil, plastics). Address: South Africa.
2411. Wollman, Mary Schenk; McGowan, Ellen Beers. 1943.
Textiles; a handbook for the student and the consumer. Ed. 3.
New York, NY: Macmillan. ix + 388 p. Illust. Index. 21 cm.
[55* ref]
• Summary: Includes a discussion of artiﬁcial ﬁbers
including aralac and soybean ﬁber. Chapter 12, “New ﬁbers
and ﬁnishes,” has a section on “Soybean ﬁber” (p. 24344). This ﬁber, developed by research chemists at the Ford
Motor Co. under the direction of Robert A. Boyer, is now
in production. The Tubize Chatillon Company has been
awarded the U.S. patent for the manufacture of soybean
ﬁlament or staple ﬁber. Its manufacture, properties, and uses
are described.
2412. Woodruff, Sybil; MacMasters, Majel M.; Klaas, Helen.
1943. The potential role of soybeans in the Occidental diet.
In: Proceedings of the Sixth Paciﬁc Science Congress.
Berkeley, California: University of California Press. viii +
747 p. See p. p. 459-69. Held 1939 in Berkeley, California.
[23 ref]
• Summary: Table 1 shows factory consumption of soybean
oil (in thousand pounds) from 1932 to 1938 in shortening,
margarine, other edible products, total food uses, total
industrial uses, total factory consumption (which increased
from 25,269,000 lb in 1932 to 237,428,000 lb in 1938). Food
uses of soybean oil increased 57-fold during this period.
Table 2 shows “Varieties of green vegetable soybeans
tested in Illinois.” Six were rated very good, and 12 were
rated good.
Soybean ﬂour is used mostly by commercial bakers and
food manufacturers. The amount “substituted for wheat ﬂour
in commercially baked bread is probably not over 2 or 3 per
cent. This ﬂour is not easily found on the retail market even
in soybean producing areas, except in food specialty shops at
fancy prices... Innumerable soybean novelties in the form of
breakfast cereals, beverages candies, salted nuts and the like
can be found in food specialty shops. They have proved more
attractive to persons following ‘faddist’ diet schemes than the
average householder. Individuals who use soybeans because
of allergies to common foods constitute another group of
users.”
“Vegetable or edible types of soybeans were ﬁrst planted

only a few years ago by several of the state agricultural
experiment stations.” “If it is necessary [as for diabetics] to
keep the amount of dietary carbohydrates under control, it
should be pointed out that green-vegetable soybeans contain
about 11 per cent of total carbohydrates and mature beans
about 30 per cent.”
The sugar content of green soybeans decreases as they
mature. They also loose sweetness and ﬂavor the longer
they are held at room temperature after picking; the greatest
losses are during the ﬁrst 24-48 hours.
The factor that seems most to stand in the way of
soybeans being accepted in the USA is their ﬂavor. Address:
Univ. of Illinois, Urbana.
2413. Miyoshi, Shigeo; Takai, Yasuhira. 1944. Daizu
tanpakushitsu kôchaku-zai no kenkyû. II-III. [Soybean
protein glue. II-III.]. Kogyo Kagaku Zasshi (J. of the Society
of Chemical Industry, Japan) 47(1):65-68. Jan. [Jap]
• Summary: Part II: Treatment of defatted soybean ﬂakes by
ethanol containing organic acid (Dasshi daizu no yûki-san
on ganyu suru etanooru shori ni tsuite). The soybean ﬂakes
underwent solvent extraction using ethyl alcohol. III: A study
on agglutination of the protein in defatted soybeans extracted
with various solvents (Yôzai no sôi suru dasshi daizu-chu no
tanpaku shitsu no kôchaku-ryoku ni tsuite). Address: Tôyô
Reion [Rayon] K.K., Kenkyû-bu.
2414. Rayon Textile Monthly. 1944. Drackett Co. produces
new soy bean textile ﬁber. Jan. p. 85.
• Summary: “The commercial production of a new soybean
ﬁber started in Cincinnati on Dec. 2nd in a new plant of
the Drackett Co., H.R. Drackett, president, announced last
month. This new soybean ﬁber has yet to be named.” The
company plans to increase the capacity of its plant as rapidly
as war conditions will permit. A brief description is given of
how the ﬁber is produced.
“The Drackett Company has pioneered in soybean
developments. The company’s technologists have made
many products experimentally from soybeans including
plastics, wallboard and paints. Currently the company
produces about 70,000 tons of soybean meal annually, and
approximately 30 million pounds of soybean oil.”
Photos show: (1) H.R. Drackett inspecting the new ﬁber
made from soybeans as it emerges from the spinnerettes. (2)
H.R. Drackett and Robert Boyer examining the ﬁrst batch of
the new soybean ﬁber.
Note: This article appears to be based on a similar article
published in Drackett’s in-house newsletter The Drackett
Dotted Line (5-6 Dec. 1943). It is the earliest article seen in
a trade journal stating that Drackett has started commercial
production of a new soybean ﬁber.
2415. Soybean Digest. 1944. Soybean ﬁber. Now in
commercial production [by The Drackett Co.]. Jan. p. 8.
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can now be extracted from soybeans for
industrial use, Robert A. Boyer told the
National Forecast Council recently. When
the loss of the Philippines deprived us
of about a billion pounds of fat annually,
soybean oil stepped into the breach.”

• Summary: “The ﬁrst commercial production of a new ﬁber
made from soybeans started in Cincinnati December 2 in a
plant which is expected to be of major postwar importance,
H.R. Drackett, president of The Drackett Company, has
announced. Less than ﬁve years ago, this ﬁber was a $400.00
a pound laboratory curiosity. Present plans call for marketing
it at a price which will permit its widespread use in textiles
and fabrics.
“This new soybean ﬁber, which is so new it has yet to be
named, is as warm as wool. It is resilient, strong and durable,
and can be made either moisture absorbent or moisture
resistant...
“Coincident with the opening of the new plant Mr.
Drackett and Robert Boyer, the company’s director of
research, disclosed for the ﬁrst time just how this ﬁber is
produced from the versatile soybean...
“The Drackett Company ﬁrst became interested in
soybeans about 1936 when, after a long study of this
agricultural product, Mr. Drackett believed it had the promise
which attended the development of hydrocarbons several
decades ago...
“Currently the company produces about 70,000 tons
of soybean meal annually, and approximately 30 million
pounds of soybean oil, which is currently distributed under
government allocations.” A photo shows Robert Boyer and
H.R. Drackett standing by a vat of liqueﬁed soy protein. Bill
Atkinson, atop the vat, draws up some of the viscous protein.
2416. New York Times. 1944. Soybean protein. Feb. 13.
Section 4. p. 9.
• Summary: “An unlimited supply of pure low-cost protein

2417. Business Week. 1944. No war baby:
Lecithin, long used by food industry and
confectioners, now is widely used in
paints, oils, cosmetics, textiles and soaps.
No. 756. p. 74, 76. Feb. 26.
• Summary: Contents: Introduction. Saves
scarce fats. Assists the liver. Found in
soybeans. A complex compound. Valued
in foods. Freshness preserved. More uses.
Another ﬁrm extracts. Uses expanded.
In foods, lecithin serves an
emulsiﬁer, or dispersing agent, and an
antioxidant for scarce fats, where a little
of it helps keep a lot of scarce fat fresh.
Lecithin assists fats to disperse more
freely among the other ingredients of
bread, cake, packaged biscuits, and cookies; therefore less
fat is required to achieve a given result. There is considerable
evidence that lecithin can help in the treatment of psoriasis,
a persistent skin disorder, and that it assists the intestinal
absorption of vitamin A (and the body’s conversion of
vegetable carotene into vitamin A).
It also can help in the treatment of arteriosclerosis by
reducing excess cholesterol in the blood. And it helps the
liver in absorbing vitamin B-1 (thiamine).
Most commercial lecithin is extracted from soybeans;
soya lecithin sells for $0.30 to $0.35 a pound, which is
much less expensive than egg lecithin ($8-12 per pound), or
lecithin extracted by meat packers from animal brains ($5-6)
per pound.
In chocolate, the addition of 0.35% of lecithin can
replace 8% of cocoa butter, thereby transforming a lumpy,
almost gritty chocolate mixture into one with the consistency
of cream.
A small amount of lecithin added to the Army’s
chocolate powder enables it to fully disperse in cold water
on the battleﬁeld–or any place else where not water is not
available.
Added to oleomargarine, lecithin prevents spattering,
imparts a smooth consistency and stability against spoilage,
and confers butterlike properties.
In the USA, the headquarters for soya lecithin is the
American Lecithin Co., Inc. (ALC) in Elmhurst, New York.
In 1928 it began to pioneer a German extraction process
using puriﬁed hexane (a petroleum fraction) to dissolve the
lecithin from crushed soybeans. ALC does not process or
even handle soybeans, but rather it licenses to the Glidden
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Co. (Cleveland, Ohio) and Archer-Daniels-Midland Co.
(Minneapolis, Minnesota) the rights to its patented process.
ALC then buys the lecithin made by these two companies,
processes, reﬁnes and blends it to various consistencies,
then markets it to a host of different applications. Last year
Central Soya Co. (Fort Wayne, Indiana) also took a license
from ALC but used its own process for solvent extraction of
soybean oil.
Before the war, lecithin in the USA was used almost
entirely in foods and confections. But today it is also used in
many nonedible applications such as oil paints and enamels
(where it is a dispersing or wetting agent), leather (as a
softener), textiles (to give a soft feel), lubricating oils (as an
antioxidant and antigumming agent), leaded gasolines (as a
dispersing agent), and cosmetics and soaps (as an emulsiﬁer
and antioxidant).
ALC expects big postwar sales of its new lecithinated
ﬂour for home kitchen use.
2418. Gleanings in Bee Culture. 1944. Feeding pollen and
soybean ﬂour. 72:54. Feb. [1 ref]
• Summary: This article begins: “(Inquiries come in
concerning the feeding of pollen and soybean ﬂour in the
spring. This information issued in April, 1943, together with
Circular E-531 issued in March, 1941, and available at the
Beltsville ofﬁce should give complete information.–Editor.)
“Soybean ﬂour made by the expeller process is better
than that made by the solvent process. The following
companies manufacture soybean ﬂour by the expeller
process:
“Spencer Kellogg & Sons, Inc., Decatur, Illinois;
A.E. Staley Company, Decatur, Illinois; Allied Mills, Inc.,
3400 Board of Trade Bldg., Chicago, Illinois; Central Soya
Company, Decatur, Indiana; The Glidden Company, 5165
West Moffat Street, Chicago, Illinois; I.F. Laucks Company,
Inc., Portsmouth, Virginia.–United States Department of
Agriculture, Agricultural Research Administration, Bureau of
Entomology and Plant Quarantine, Beltsville, Maryland.”
2419. Hackleman, J.C. 1944. Soybeans in Illinois–Review
and preview. In: Univ. of Illinois, College of Agriculture, ed.
1944. Report of the First Soybean Processors’ Conference,
Urbana, IL. 51 p. See p. 28-32. Feb.
• Summary: “The Illinois Agricultural Experiment Station
will soon round out 50 years of experience with soybeans.
It was not until after the turn of the century that a few of the
more daring farmers tried out this new crop. We have at least
one and possibly three or four farmers in Illinois who are just
now completing 40 years of experience with the crop on their
farms.
“Frank Hurrelbrink of Taylorville, Christian County,
secured a few seeds of each of three or four varieties at the
Experiment Station in 1904. He has been a true pioneer in his
work on this crop. In fact we have, for years, had a variety of

soybeans known as Hurrelbrink, which was selected by Mr.
Hurrelbrink from the start and which he obtained from the
Experiment Station in 1904. This is one of the ﬁrst varieties,
if not the ﬁrst, selected in Illinois because of its peculiar
adaptation and qualities for certain areas.
“Many other pioneers have made deﬁnite contributions
to the soybean history of Illinois. Without attempting to
name all, we might mention Charles Meharry, Tolono; W.E.
Riegel, Tolono; C.H. Oathout, Macomb; John T. Smith,
Tolono; Russell Davis, Clayton; E.D. Funk, Bloomington;
Paschal Allen, Green Valley; and Loren Wilderman,
Freeburg.
“As we think back over 25 years of active participation
in the soybean program in Illinois, it seems that the progress
of the crop has been inﬂuenced most by about six events:
1. Introduction or creation of new varieties. 2. Variety
demonstrations in more than three-fourths of the counties
of the state. 3. Adaptation of the combine to soybean
harvesting. 4. Development of a commercial market for the
surplus beans. 5. The price guarantee by American Milling
Company, Funk Brothers Seed Company, and G.L.F. in 1928.
6. Utilization of soybean oil by the paint industry.
“Despite the efforts of the Experiment Station and of
these early producers, the introduction of soybeans to Illinois
farmers and the establishment of the crop on Illinois farms
was a slow process. Even as late as 1914, the ﬁrst year for
which we have any estimate, the total acreage devoted to
soybeans was approximately 1,000 acres, of which 800 acres
were grown for hay and 200 acres for seed...
“We can thank our good friend, Mr. A.J. Surratt, for
getting these acreage ﬁgures some years before we would
otherwise have obtained them... Beginning in the winter of
1919-20, a demonstration project was set up for the purpose
of acquainting farmers with the new soybean crop and its
culture... The ﬁrst year, 1920, we had three demonstrations.
These proved very helpful and a more vigorous effort was
made to encourage the use of soybeans. Fifteen counties had
soybean demonstrations in 1921, and 16 counties followed
the regular extension project outline for this work in 1922.
Twenty-seven counties had demonstration plots in 1923, 22
in 1924, and 28 in 1925...
“In 1922 approximately 50 bushels of a pure selection
of Manchu soybeans were introduced into the state and
certiﬁcation of that seed started. A soybean survey made ‘at
the end of 1927 indicated that the Manchu occupied between
65 and 70 percent of the commercial soybean producing area
in Illinois.’
“The third epoch in Illinois soybean history occurred
October 22, 1924, when Garwood Brothers used the ﬁrst
combine ever used in the state to harvest soybeans. The ﬁrst
day from 9 a.m. to 4 p.m. they combined 27 acres of a 65acre ﬁeld of A.K. soybeans. The yield was from 22 to 23
bushels per acre. Without this step the place soybeans now
occupy would be much less important. We had reached the

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 929
place where farmers were seriously questioning the wisdom
of increasing the production of soybeans with the existing
machinery designed for other crops. The advent of the
combine solved the major machinery problem.
“The fourth far-reaching event in the rise of this
important crop was the development of a commercial market
for the surplus beans. The rise in popularity of soybeans in
Illinois and other states had been sufﬁciently rapid to take
practically all the seed produced until about 1921, when
some people began to foresee the day when the seed market
would be inadequate.
“The ﬁrst recorded effort to ﬁnd an outlet for surplus
beans was in 1921, when the president of the Illinois Farm
Advisers’ Association appointed a committee of three farm
advisers and a representative of the University of Illinois to
contact industry for the purpose of ﬁnding a possible outlet
in Illinois to handle soybeans. Two companies agreed to
make some experimental runs. These pioneers found two
more or less conﬂicting angles to their efforts. First, it was
not easy to induce buyers of oil and meal to purchase these
new products and ﬁnd a place for them in their business,
especially when the supply was neither large nor constant.
Second, because of the wide spread between seed and
commercial bean prices, the producer of beans was not sure
he wished to produce more than he could dispose of for seed.
“This rather uncertain production program ran until
1928, when because of the extremely heavy abandonment
of winter wheat in Illinois it seemed necessary to turn to
soybeans for a part of the acreage if some assurance could
be given that a sudden increase in production would not
result in ruinous prices. As a result of suggestions made
in the fall of 1927, Mr. H.G. Atwood, president, and Mr.
Arthur G. Heidrich, vice president of Allied Mills, offered to
discuss the possibility of working out a marketing plan for
the increased soybeans. At a conference attended by Messrs.
Atwood, Heidrich, and James McConnell of G.L.F., Farm
Adviser Wilfred Shaw, and J.C. Hackleman, a plan was
formulated for underwriting the production of 50,000 acres
of soybeans.
“The purpose of this contract was to give Illinois
soybean producers more assurance that their expanded
acreage was needed and could be used. Press and radio
helped acquaint farmers with the program. The following
comments from the April 21 issue of Prairie Farmer are
typical.” There follows a long, three-paragraph extract.
“This minimum price came at a time when Illinois
farmers had suffered one of their greatest losses of winter
wheat. Without some such minimum price guarantee, they
would not have materially increased their soybean acreage
because they had not forgotten the price they received for
the crop of 1924, following which the 1925 acreage dropped
34,000 acres below the previous crop. This price guarantee
for Illinois soybeans in 1928 and the renewal of a price
guarantee for 1929 not only in Illinois but also in Indiana and

Ohio surely proved a turning point in soybean history.”
“The sixth epoch in the Illinois soybean story came
in 1931, when the Illinois Agricultural Experiment Station
began a series of experiments designed to ﬁnd a method
of successfully utilizing soybean oil in paint. This project,
under the direction of Dr. W.L. Burlison, led to the utilization
of large quantities of soybean oil by several of the large paint
manufacturers...
“Another event of far-reaching importance in more
recent soybean history was the recognition given Illinois
in 1936, when the Regional Soybean Industrial Products
Laboratory was located here at the University.” Address:
Univ. of Illinois.
2420. Holman, Ross L. 1944. Know your soybeans.
American Mercury 58:177-79. Feb.
• Summary: Used as a raw material in industry, the soybean
can provide automobile bodies, steering-wheels, paints,
buttons, rubber, candles, linoleum and explosives. It makes
excellent wool for clothing when spun into ﬁber. Future uses
as a plastic include: clocks, chairs, houses, fountain pens,
and all the other synthetic industrial products devised by
modern chemistry.
Soy ﬂour is mixed with bread, cereals, doughnuts and
cakes. “Oil extracted from the bean is made into margarine,
and in its pure form has helped replace the imported oils and
fats lost to us when the Japanese overran Malaya and the
Netherlands’ Indies.” Soy sausages are 25% cheaper than
those made from pork and “are an important item in our
lend-lease supplies to Great Britain.” Robert Boyer, Henry
Ford’s engineer at Highland Park, perfected a method of
making soy ﬁber which can be manufactured into a cheaper
textile than yet produced in America. It yields a wool which
costs less than half as much as sheep’s wool. Ford’s pilot
plan went into production several months ago and produces
1,000 pounds of soy ﬁber daily. 2 acres of land used for
sheep grazing will produce 8 to 10 pounds of wool a year.
The same acres planted to soybeans will produce 400 pounds
of protein suitable for ﬁber, according to Boyer. Address:
Tennessee.
2421. Matagrin, Am. 1944. La cellulose des tiges et cosses
de soya: Méthodes pratiques d’extraction et puriﬁcation. 2e
partie [The cellulose of stalks and husks of soybean plants:
Practical methods for extraction and puriﬁcation. II.]. Revue
Internationale du Soya 3(22):17-21. Jan/Feb. [Fre]
• Summary: Five processes are compared: Soda, sulfate,
lime, bisulﬁte, and chlorine. The chlorine process has
numerous advantages. Address: France.
2422. Soybean Digest. 1944. Grits and ﬂakes... from the
industry: The 10th annual Farm Chemurgic Conference will
be held at St. Louis [Missouri], March 29-31,... Feb. p. 12.
• Summary: “... with headquarters in Hotel Statler,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 930
Managing Director Ernest L. Little has announced. Of
special interest to soybeaners will be discussion of the
present soybean situation by Lamar Kishlar, president of
the Soybean Nutritional Research Council; and the full
story about the new soybean ﬁber by Robert Boyer of the
Drackett Co. There will be a session devoted to plastics and
one with the theme of chemurgy throughout the world, with
representatives from ﬁve foreign countries discussing their
respective chemurgic problems.”
2423. Staley Journal (Decatur, Illinois). 1944. Many soybean
novelty products exist only on paper: Dr. Greenﬁeld points
out that Miracle Bean deserves its name but has wrong
publicity. Feb. p. 13-15.
• Summary: “Dr. R.E. Greenﬁeld, technical superintendent,
climaxed what might be termed his winter lecture season by
making a talk before the Engineers club in St. Louis recently.
Dr. Greenﬁeld has been talking before various groups during
the winter on soybeans, their history and present uses.
“In this talk, while he gives a fairly long list of industrial
uses other than for animal or human food, to which soybeans
are being put, Dr. Greenﬁeld says: ‘The cold facts are that
the principal use of soybeans today is for the production of
foodstuffs for consumption by livestock or humans and that
this has always been the principal use.’ In summing up some
of the well publicized developments he said, ‘One cannot
help but be rather impressed with these developments and
it is certainly the earnest hope of everyone connected with
the soybean industry that these developments shall proceed
and that there be an increase in both volume and success of
them.’
“After sketching the history of the soybean and the
increase in the crop in this country, Dr. Greenﬁeld says:
“Much Publicity: ‘Having shown ﬁrst the increase in the
soybean production throughout the last two decades has been
phenomenal and that we are now producing an extremely
large number of bushels of soybeans in the form of cash
grain, we should examine the present uses of this grain crop.
I am sure that if your opinion as to what soybeans are being
used for has been formed from your reading in the popular
press, that is, newspapers, news journals, popular scientiﬁc
journals and the like, that you are ﬁrmly convinced soybeans
are primarily used for the preparation of plastics and other
things. You probably do not have a very deﬁnite idea as to
what is included in “other things”, but at least have a hazy
idea that “other things” are industrial products like ﬁbers,
synthetic rubber, adhesives, paints and the like. It is true that
a great deal of experimental work has been done on the use
of both the protein content of soybeans for industrial uses
and the oil of soybeans for industrial uses. “’Some of the
more notable successful developments along this line are the
use of soybean meal as a base of an adhesive for the plywood
industry. This use has been developed to such an extent
that in 1940 a statement was made in the Department of

Agriculture year book that probably 16,000 tons of soybean
meal were being used by the plywood industry. Another
rather important industrial development has been the use of
soybean meal and soybean protein for paper sizing, washable
wall paper and for cold water paints.’
“As to Plastics: ‘In the ﬁeld of plastics the fact that
this protein, even in the meal, has certain thermo plastic
properties has encouraged a great deal of work on the
soybean meal or isolated protein in plastics. Actually, most
of this work has not gotten past an experimental stage at the
present time.
“’The Ford laboratory has made some rather successful
experiments on the spinning of ﬁber to produce a woollike
material which can be used for upholstering and for
production of fabrics. This development is only in the
experimental stage. ***
“’The production of a rubber substitute from soybean oil
has been announced by the Northern Regional laboratory and
is undergoing plant scale experimental development at this
time. ***’
“Oil Shortage: ‘Soybean oil as a drying oil has always
been attractive to paint chemists and others interested in
drying oils. Soybean oil has been successfully used both as
a substitute or extender for the better known drying oils, and
as an ingredient of new formulations of varnishes, enamels
and the like. At times this use has reached substantial
proportions. At the present time it is decreasing because of
the extreme shortage of edible oils.’
“Flour Status Changes: ‘In 1940 we were able *** to
obtain a rather complete breakdown as to the distribution
of the soybean crop of that year among the various uses.
That year can probably be considered as about the last year
when industry had more or less a free choice as to where
various products were to be utilized. At that time we ﬁnd
the total soybean crop which had reached the substantial
ﬁgures of 77,000,000 bushels, of which 64,000,000 bushels
were processed. Of this latter ﬁgure 81 per cent of the total
weight of beans processed that year went into soybean meal
for livestock. Of the same beans 14 per cent went in the
form of oil into shortening and margarine, 2 per cent into
other edible oils, 2 per cent into oils for paints and soap, 1
per cent into meal in the form of fertilizer, soybean ﬂour
for human consumption, paper sizing, and everything else
you read about. Of the total crop produced that year only a
meager 3 per cent was being utilized for industrial purposes
and even in that 3 per cent was included all the beans used
for production of ﬂour for human food purposes. *** One
of the minor uses of soybeans in 1940, that of soybean ﬂour
*** has grown up to such an extent that it must now be taken
out of the miscellaneous group and recognized as one of the
larger uses of soybeans at the present time. time.
“’It seems that the publicity given some of these minor
uses of soybeans bears about the same relation to the actual
uses as does the detective story to the actual study of crime
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detection. They both carry enough element of truth to make
them interesting. On the other hand, the authors do not
let the truth handicap them in building up the romantic or
spectacular features of the story.’
“Wrong Emphasis: “’It seems to me that soybean
publicity has through all of the period of the industry in this
country, been unfortunate in going off at tangents. If you
will read the publicity given to the food use of soybeans I
believe you will ﬁnd reference made to the consumption of
soybean sprouts more than any other one thing. Actually the
product which is going to be available in large quantities is
soybean ﬂour and soybean ﬂour products, such as grits. It is
going to be difﬁcult for the population as a whole to obtain
any amount of sprouts. It seems to me unfortunate that the
newspaper publicity is leaving the impression that sprouts
are the important items.
“’In any event changes are being made in a big way,
and a very large industry had grown up over night. If the
acceptance of this industry can help bridge the gap caused by
wartime shortages both in foreign and in this country, it will
have been successful. I think you will agree with me that in
many aspects the growth of the soybean crop and industry
in this country justiﬁes calling it the miracle bean but not for
the reason many of us thought. A lot of ﬁction and some facts
are being placed before you. Fiction is amusing and helps
keep up the morale. Facts keep the world moving and the
wolf away from the door. Keep them straight in your mind.
Both are useful.”
2424. Jones, C.S. 1944. Synthetic ﬁbers and other substitutes
(Concl.). India Rubber Journal 106:309-10, 312. March 18.
*
• Summary: Includes soybean, nettle, and seaweed ﬁbers.
2425. Boyer, Robert. 1944. Industrial possibilities of soybean
protein. National Farm Chemurgic Council, Chemurgic
Papers No. 312. 5 p.
• Summary: “Before the Tenth Annual Chemurgic
Conference, St. Louis, Missouri. March 30, 1944.
“In the early days of the Farm Chemurgic Movement, in
the days when these annual meetings were held in Dearborn,
the subject of the soybean occupied an important place on
the programs of the meetings. Although then, the soybean
was an infant industry barely out of swaddling clothes, many
bold predictions were made forecasting a bright future for it.
“Since then, many world-shaking events have taken
place, events that have radically changed our industrial
plans and practices. It is satisfying to know, however, that
our predictions for the soybean industry made several years
ago have withstood the effects of the war and today the
soybean industry has fulﬁlled our early hopes. The war,
which has a way of weeding out unimportant industries has
clearly established that the soybean is no ‘ﬂash in the pan.’
Few people realize just how much our government is really

depending on the soybean and its products today.
“The soybean has always been one of the star performers
on the Farm Chemurgic program. For some reason it has had
the faculty of attracting the attention and interest of people
not ordinarily identiﬁed with agriculture. Many of these
people have been scientists and industrialists and their work
and interest has led to many unusual developments and to
wide publicity. Although much of this publicity has been of
the ‘hot air’ type, it nevertheless has managed to create a
tremendous amount of interest in the soybean on the part of
the general public and today the story of the soybean is well
known. It is difﬁcult now to pick up a popular magazine and
not ﬁnd some article in it about the soybean.
“In spite of all this publicity, I feel that the real story of
the soybean is yet to be told. Although there is no doubt as
to its importance and value today; when developments now
going forward have ﬁnally reached the productive stage the
present role of the soybean will seem insigniﬁcant before its
performance of tomorrow.
“This future which I speak about, involves the use of
protein which we ﬁnd so abundantly in the soybean. As some
of you may know, the soybean consists of about 40% protein
and it is this protein which has excited the imaginations
of many of our scientists. To the average person the term
‘protein’ means very little and therefore it is rather difﬁcult
to talk about its uses in the chemurgic program when most
of us would prefer to deal with the subject in the form of
a tender T-bone steak. However, I am going to attempt to
explain in a simple way how we are attacking this protein
problem in our laboratories.
“In order to provide a better background for this
discussion, I should like to review for a moment the
chemurgic program as a whole. In general, it can be said that
the products of a farm can be divided into three main groups.
These groups would be carbohydrate, fats, and proteins.
Now, of course, the greatest market for these groups is food
and during war times that is the job which is taxing our farm
production capacity to its limit. During peacetime, however,
we found that due to increasingly efﬁcient methods, our
farms could produce more food than we could consume,
consequently we saw several years where large surpluses of
farm products threatened to bog down the farmer’s economic
position. This condition was one of the contributing factors
that led us to the founding of the Farm Chemurgy movement
of sponsoring the development of new uses for farm crops.
“This work has been very successful in the carbohydrate
and groups. Today we ﬁnd tremendous industries based on
the industrial utilization of carbohydrates such as alcohol
from starch and sugars, and rayons from cellulose. In the fat
group we ﬁnd paints, linoleums, explosives, waxes, and a
list too long to go into here. But when we review the protein
ﬁeld, we ﬁnd industrial utilization lagging far behind the
other two. Although it is true that we have packing house
byproducts of a protein nature which go into adhesives,
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textile sizings and printing rolls, and milk casein used in
the paper coating, plywood adhesive, and ﬁber ﬁelds, the
tonnage and value of this protein industry is small when
compared to the carbohydrate and fat industries.
“There are several reasons why proteins have lagged
behind other farm materials in their industrial development.
One of these reasons is their high cost. Until the advent of
large scale soybean production we were dependent upon
animal sources for our concentrated protein products. As we
all know, the animal is an inefﬁcient converter of his food
and this has resulted in high cost for our concentrated protein
products. Further, these animal concentrates are usually in a
moist and unstable form. In order to be stored they must be
retained under expensive refrigerated conditions. They are
so awkward and difﬁcult to handle that they have seldom
been considered as a practical raw material for any industrial
operation. The coming of the soybean makes possible a new
attitude and approach. Soybean protein can be produced
economically and at the present rate of growth of the crop
we might say that the supply is almost unlimited. The protein
is in a very convenient form to handle, it can be extracted,
stored, shipped and produced at will without employing
any expensive methods. Because this is a relatively recent
condition, science and industry as a whole are not aware of
this new potential raw material.
“Already soybean protein has become well established
in many interesting uses. Take the case of water paints. Here
is an industry that has come to the front during the war and
is enjoying a phenomenal success today. These paints consist
of an oil and water emulsion generally using a protein as
the emulsifying agent as well as a binder. Soybean protein
and milk casein are the two possibilities here but casein has
suffered from scarcities the same as other animal proteins
and so soybean protein is rapidly becoming well established
in the paint industry. Paper coating, adhesives, and foaming
agents are other uses consuming important quantities of
soybean protein today. While the total tonnage of all these
uses is respectable it will be a ‘drop in the bucket’ compared
to future consumption ﬁgures.
“There is another reason and perhaps this is the most
important one for the lack of protein development and
that is the complexity of the material. Protein is one of the
most complicated substances we ﬁnd in nature and science
is only just now developing technology which enable it
to intelligently attack the problem. Protein has one of the
largest and most complex molecules we ﬁnd in nature and
we are just beginning to understand something about the
size and shape of them. Today science is rapidly developing
the art of a molecular manipulation. Our synthetic rubber
industry and the plastic industry are based largely on the
technique of ‘polymerization’ which is the building up of
large molecules from small ones. Instead of working with
molecules consisting of weights ranging up to 20,000. Man’s
effort, however, still is puny compared to nature’s work with

the protein molecule. We have reason to believe some forms
of protein, among them soybean, are many times larger than
any that man has made. Some of the estimates today of the
molecular weights of these proteins go up into the millions.
“These tremendous molecules are fashioned by nature
into the many wonderful beings and shapes of the animal
world, which number well above one quarter of a million.
These biologic organisms are creatures built up of protein
molecules by nature’s secret methods which so far have
been unsolved by man. Now, having for the ﬁrst time a large
potential supply of these wonderful molecules in a practical
form scientists can start to apply their newly acquired
polymerizing techniques on them and we can predict a bright
future for this type of research work” (Continued). Address:
Research Div. The Drackett Co., Cincinnati, Ohio.
2426. Boyer, Robert. 1944. Industrial possibilities of soybean
protein (Continued–Document part II). National Farm
Chemurgic Council, Chemurgic Papers No. 312. 5 p.
• Summary: (Continued): “To become more speciﬁc, let us
consider the development of a ﬁber from soybean protein
which we are undertaking in our own laboratories. Several
years ago when we realized that we had available this large
supply of protein in the soybean we began to search for
ways and means of utilizing it in uses other than food. In
surveying man’s requirements of non-food proteins we found
that protein ﬁbers, wool and silk, form the largest and most
important uses. It was obvious therefore, that it would be
a desirable development to produce the ﬁber directly from
soybean protein rather than put it through the inefﬁcient
digestive system of an animal and recovering it in the form
of wool. It soon became apparent that we would have to
solve some of the problems of manipulating these large
molecules both chemically and mechanically. We call this
molecular orientation.
“Orientation is a difﬁcult thing to describe or explain
but I am going to attempt it by using a simple analogy. I have
here in my hand a device which we all know of as a zipper. It
is a device which has become very important in our everyday
lives and one which is entirely dependent on orientation. If
I should take this zipper apart and separate each little hook
one from the other, until I had a pile of them which I could
hold in my hand, I would have what appeared to be a useless
pile of little sticks with a slight hook at one end. In order
to assemble a useful piece of mechanism out of these little
sticks, it is necessary to arrange them or to orient them as
we would say in chemistry, into their proper position to each
other so that each hook end could engage the other at just
the right time and place. Without this orientation we have
nothing of value; with it we have a device so important that
much of our war equipment would be seriously handicapped
with out it today. Orientation is the key to the whole thing
and so it is with our work in protein molecules. I have here
in my hand a bottle full of soybean protein molecules. In
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this form they are quite useless to us but as soon as we
arrange each molecule and put it in its proper position we
achieve a ﬁber which is totally different from the form of the
original molecules. This ﬁber is the result of both chemical
and mechanical manipulation or orientation of the large
soybean protein molecules; and it is convincing evidence
that we are beginning to understand the intricacies of protein
chemistry. That is the basis for my earlier statement that
the real story of the soybean has yet to be told. When we
have successfully explored this marvelous ﬁeld of protein
molecule manipulation, we shall then see develop industries
which will fulﬁll all requirements of a truly great chemurgic
operation.
“This study of ﬁbers is an interesting one. We found
early in our work that two general classiﬁcations of ﬁbers
existed; one can be called plant ﬁbers and the other the
animal ﬁbers. Plant ﬁbers such as cotton, ﬂax, hemp and
ramie are made of cellulose molecules. Rayon also comes
under this class although it is a man made ﬁber, it is based
on cellulose as its raw material. Cellulose ﬁbers are very
important, they are usually very strong, but when it comes
to uses where we require great warmth, resilience, and the
ability to hold shape we are forced to turn to the protein
ﬁbers. Typical protein ﬁbers are wool, silk, hair, and fur, they
excel in warmth and resilience. However, because of the
inefﬁciency of the animal system they are all very expensive.
In spite of their high price when compared to cellulose
ﬁbers man uses hundreds of millions of pounds a year of
them–here is where the soybean protein ﬁber comes into the
picture.
“Because for the ﬁrst time to our knowledge, we have
available a protein ﬁber directly from a vegetable source, this
enables us to by-pass the expensive and inefﬁcient animal
process and should allow us to eventually make available
a low cost protein ﬁber having the characteristics of the
valuable animal ﬁbers. The soybean ﬁber development
while still in its infancy has given strong evidence that we
shall achieve this goal. We already know that it has warmth
equal to the animal ﬁbers and we are gradually improving
its strength and resilience. That there is a demand for a
man-made protein ﬁber where length and diameter can be
controlled seems to be evident from the great amount of
interest shown in this development. Although war restrictions
prevent us from producing large quantities now, we hope to
be able as soon as these restrictions are lifted to swing into
volume production very rapidly.
“It has been said that any material that will make a ﬁlm
will also make a ﬁber and we have reason to believe that in
the case of soybean protein the reverse is true and that when
a proper orientation is achieved we shall be limited not only
to ﬁber but ﬁlms and three dimensional structures which lead
into the ﬁeld of leather, rubber, and plastics will be made.
“When all these possibilities are considered the basis
for my statement that the story of the soybean waits the

development pending laboratory work becomes apparent.
While we think that the development of the soybean ﬁber is
important and will grow into an important industry, it may be
that its most important contribution to the Farm Chemurgic
Program will be its pioneering effect on other organizations.
As is very often the case, one successful development
attracts and inspires others in the same ﬁeld and this ﬁeld
of protein chemistry which has so long been neglected by
scientists will be brought into the limelight as one of the
most important ﬁelds in the scientiﬁc frontier.”
Also published as: Farm Chemurgic Council, ed.
1944. Proceedings of the Tenth Dearborn Conference of
Agriculture, Industry, and Science. St. Louis, Missouri.
Address: Research Div. The Drackett Co., Cincinnati, Ohio.
2427. Kishlar, Lamar. 1944. The soybean in the postwar
world. National Farm Chemurgic Council, Chemurgic Paper
No. 304. 5 p. [2 ref]
• Summary: “Before the Tenth Annual Chemurgic
Conference, St. Louis, Missouri. March 31, 1944.
“The production and preservation of food is man’s oldest
and greatest problem. Wars have been lost, nations destroyed,
because the food supplies failed. In the global wars which
we are now ﬁghting more lives have been lost, more people
maimed through lack of proper food than because of all the
bullets and bombs and all the other destructive machines of
Mars combined. What is more tragic, for a generation after
peace is restored in this warring world this terrible toll of
death and impairment will continue to be collected.
“Food will be the world’s dominant problem not only
in 1944 but also for the decade after bombers have been
converted into transport and jeeps into tractors. Even if
victory comes in 1944 we will still have the problem of a
hungry world. In the years from 1918 through 1924 there
was greater misery and suffering in Europe than during
World War I itself.
“The most outstanding contributions toward food
production and preservation have always been made in
periods of war. The development of canning, which has done
more to distribute our food wealth equitably than any other
development, was the result of the Napoleonic conquests.
Napoleon, hard-pressed to feed his sailors and soldiers
during his Egyptian campaigns, offered a prize of 12,000
francs, equivalent to about $35,000, to the one who could
ﬁnd a better way to preserve food. Nicolas Appert, a Paris
confectioner, won the prize by being the ﬁrst to preserve
food by sealing it in large glass bottles. Thus war was the
cause of a development in food technology which has
revolutionized the food habits of the civilized world.
“In a similar way a war has given the soybean its big
opportunity. With the entrance of the United States into
World War II both our fats and our protein situations were
transformed from a condition of plenty to one of scarcity.
“It was most fortunate that the soybean had secured a
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ﬁrm position in the domestic economy before war clouds
appeared and that its production had grown from a mere
5 million bushels in 1924 to 107 million bushels in 1941.
Within a few days after Pearl Harbor the farmers of America
were asked to increase their soybean acreage by a large
margin over 1941. They responded by raising a crop of about
187 million bushels which would have been even larger if
weather and the shortage of manpower had not reduced the
net return. The 1943 crop was another big one, estimated at
196 million bushels. In 1943, the weather man helped the
farmer so that the quantity of the beans harvested and the
quality of both the oil and the protein made from the beans
probably will considerably exceed the value which would
be indicated by a comparison of the acreage ﬁgures alone.
In only 20 years the soybean has multiplied itself nearly 40
times–an astonishing record. But it does not indicate what
the soybean can do in the postwar-world.
“Soybean oil does not directly substitute for coconut
or palm oils which have been cut off by the war, because
coconut and palm oils have some unique properties not
found in domestic oils. Under emergency conditions there is
a shifting of all oils and fats so that, in general, any good oil
ﬁnds a place for itself in the national economy and helps take
up the impact caused by supplies which have been curtailed.
If soybean oil could take the place of all the fats and oils
which have been cut off by the war it would require about
166 million bushels of soys each year to do the job. The total
domestic crush last year was only 132½ million bushels, or
only eighty percent enough to do the replacement job alone.
In recent weeks 150 million pounds of lard were consigned
to the soap kettle. It will require the oil from 18 million
bushels of beans, which is 16 percent of last years crush, to
produce enough shortening to replace the lard so used.
“On the protein side of the ledger we are equally far
from the saturation point. It is generally agreed that for
efﬁcient production of livestock and poultry, high protein
concentrates should be fed with carbohydrate feeds in a ratio
of about 1 to 6. On the basis of December 1st crop report,
supplies of the four principal feed grains, corn, oats, barley
and grain sorghums, are expected to total about 106 million
tons. More wheat and rye will be fed to livestock in this
crop year than in previous years and the supply of wheat
millfeeds will be somewhat larger. Thus the supplies of all
carbohydrate feeds may be about 117¼ million tons. (1)
“At a ratio of 1 to 6 it would require 20 million tons
of high protein feeds (oil meal equivalent) to adequately
balance the carbohydrate feed available for efﬁcient
livestock and poultry production. Supplies of high protein
feeds are now estimated at 10.6 million (1) tons (oil meal
equivalent). Simple arithmetic shows that there is a shortage
of 9.4 million tons of high protein concentrates which, if it
could be supplied by the soybean, would require 376 million
bushels or nearly three times our present crush to supply the
protein shortage alone. Thus, although we sometimes reach

temporary man-made saturation points in our climb toward a
greater industry, we are far from the point where the soybean
will ﬁll the total theoretical demand for either oil or protein
concentrates. The reason we sometimes reach temporary
saturation points in peacetime years is because of man’s
inability to equitably distribute the bounty of the land so that
our livestock and poultry is adequately fed in times of peace.
“Even in normal peacetime years the livestock and
poultry of the United States are not fed on an average on
a desirable or efﬁcient protein level. The Feed Industry
Council have estimated that if all the livestock and poultry
being fed in 1944 were fed a protein level equal to the
average ﬁgures on protein consumption during normal years,
when the stock had to be fed on the stock pile of homegrown
and purchased feed alone with roughage, it would require
14.1 million tons of high protein feeds exclusive of alfalfa
meals. This is an increase of 3.5 million tons over our present
high protein concentrate supplies. It would require twice our
record crush of soybeans of this year to make up the deﬁcit.
Thus the United States has always been short of protein
concentrates for economical and efﬁcient meat, milk and egg
production.
“This year a large part of the vegetable oils produced
will be made into edible products such as shortening,
oleomargarine and salad oil. Today and tomorrow the
demand is for food and more food.
“One day peace will return to this war-torn world and
such things as ceiling prices and trade restrictions will
be lifted. Then soyoil must compete on its own merits in
a world full of other fats and oils. Keen men, far-seeing
corporations and progressive associations are planning their
postwar program right now to meet competition of a postwar
world.
“If we study the consumption of primary vegetable oils
in 1943 we ﬁnd that 98½ percent of the soyoil found its
way into food products where it commanded the best price.
The remaining 1½ percent found, its way into soaps, paints,
linoleum, printing inks, core oils and similar mechanical uses
where, in general, it competes with the cheaper oils such as
ﬁsh oil and inedible animal greases. In 1941, a more normal
year, the ratio between food and technical uses was about 3½
to 1. We must plan our campaign so that in normal years we
secure a larger share for food uses.
“Soyoil is very versatile. It has many properties which
make it desirable as food oil. At the same time, it has many
qualities which recommend it for technical uses. Chemists
have a test for evaluating the drying properties of an oil; it
is called the iodine number of the oil. The higher the iodine
number of the oil the better it is for technical purposes
where quick-drying properties are desired. On the other
hand, for edible uses an oil with low iodine value is prized,
because low iodine number indicates better keeping qualities.
Cottonseed oil has an iodine number of about 100-108,
soyoil has an iodine value of about 123-143, while linseed
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oil has a high iodine value of about 195-200” (Continued).
Address: Ralston-Purina Company, St. Louis, Missouri.
2428. Kishlar, Lamar. 1944. The soybean in the postwar
world. National Farm Chemurgic Council, Chemurgic Paper
No. 304. 5 p. [2 ref]
• Summary: (Continued): “In the early days of the soybean’s
domestication large quantities of cottonseed oil and animal
fats were available at low prices. Partly because of the price
situation then existing and partly because of the romantic
attraction of creating new industrial uses, most of the
creative thinking was devoted to developing soybeans with
high iodine number oil, and greater progress was made along
this line.
“In 1933, just ten years ago, less than one million
pounds of soyoil were used for all edible purposes while 22
times that amount were used for soap, paint, linoleum and in
similar mechanical products. Today, the ﬁgures are reversed
and nearly 1-1/5 billion pounds are used for food while
less than 1/60 that amount ﬁnds its way into mechanical
industry. Thus the soybean ﬁnds its greatest opportunity
in the postwar world in the food ﬁeld. If the soybean is to
retain its share of the edible oil market, soybean varieties
yielding light-colored, bland-ﬂavored oils with low iodine
numbers are desired. It is no longer enough to evaluate a
soybean variety by its yield of seed alone. The quality of
the protein and oil produced from the seed must also be
evaluated if the soybean is to retain its dominant position.
The grower of the soybean will be a most important factor in
the campaign of the soybean to capture its rightful place in
the food ﬁeld of the postwar world. Each year many beans
become impaired; some become damaged by nature’s causes,
others become injured because of the frailty of man, and
many become needlessly harmed because the producer of
the beans did not realize what became of his raw material
and how greatly a little damage can affect the ﬁnal quality
of his product. Tremendous advancement has been made in
the science of reﬁning fats and oils in the last forty years. It
was not until 1902 that Norman, an English chemist, made
the ﬁrst commercial application of hydrogenation, which
is the combining of hydrogen gas with vegetable oils to
harden the liquid oils into solid or semi-solid fats. At about
the same time, David Wesson, an American, was developing
his epoch-making process for the vacuum deodorization
of edible fats and oils. Without this, hydrogenation would
have been impractical for food, because the hydrogenation
process produced a strong unpleasant ﬂavor which had
to be removed. It was not until the ﬁrst World War that
shortenings which had a neutral ﬂavor, odor, and color
were produced solely from vegetable oils. In more recent
years, manufacturing methods have been further improved
by processing molten oils through special machines.
These quickly chill and plasticize the mixture until it has
special physical properties highly prized by the baker. The

incorporation of inert gas instead of air has given additional
improvement to the ﬂavor and keeping quality of the product
until now the supremacy of lard is threatened.
“Within a few short years, the oil technologist has
created new man-made products from vegetable oils which,
on their own merits, have crowded many animal fats
formerly used into the soap kettle. The oil chemist needs the
continued help of the grower of vegetable oil seeds so that
the products which the chemist makes may continue to hold
this supremacy. The modern oil chemist has a whole bag of
tricks for decoloring dark oils and for removing unpleasant
odors and ﬂavors. But these modern reﬁning methods are
relatively costly, require special handling of the oil, and
reduce the manufacturing capacity. The excessive treatment
which many dark oils require removes some of nature’s
protective substances from the oil so that the resulting
product may have a poorer keeping quality. In too many
cases, the chemist fails to remove all of the odor and color
and the resulting reﬁned oil must be diverted into a product
of lower quality than intended.
“Thirty-six percent of all the soybeans grown in the
United States last year were harvested in Illinois. Eightyﬁve percent of all soybeans harvested for seed in 1943 were
grown in the four states of Illinois, Iowa, Indiana and Ohio.
(2) The reason that the soybean is concentrated in these
states is not entirely because these states pioneered in the
growing of this crop nor that the farmers in this area are
more experienced in its cultivation. Part of the cause of the
phenomenal growth of the soybean in this section is due to
the soil and the climate.
“Ohio, Illinois, Iowa and Indiana have a potential yield
over 1,000 pounds of soybean oil meal per acre. This ﬁgure
is based on the average yield of soybeans per acre for 1942
and 1943. (2) Missouri and the lower half of Michigan
and Wisconsin have a potential yield of from 750 to 1,000
pounds of soybean oil meal per acre. The other states
bordering this area have a potential yield of only 500 to
750 pounds per acre, or only about half the average yield of
the four leading states while the remaining states have slim
possibilities except for isolated areas.
“As new varieties of soybeans are developed which
yield better on southern soil in southern climate and as
the farmers in the states where soybean culture is still new
become experienced the states in the low yielding areas may
advance into higher yielding areas. It was not until 1944 that
Ohio, Indiana and Iowa took their place beside Illinois in the
top yield group.
“The soybean grower can no longer be satisﬁed with
bushels per acre alone. The soybean crusher must broaden
his horizon to think beyond goals measured in terms of tons
of oil meal and pounds of oil. The soybean technologist of
the postwar world must think as much about color, odor,
ﬂavor and keeping quality of this oil as he does about high
yields and low reﬁning losses. Moreover, the soybean
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technologist must think as much about proper cooking and
extraction to give better ﬂavor, better uniformity, and better
growth in oil meal as he does about percent nutrients printed
on the tag. It is ﬁnal results–not printing on the label–which
will count in this postwar world.
“If the soybean is to retain its leadership in the world
of tomorrow, the grower, the processor and the reﬁner must
think more about Mr. Boss, the man who uses the ﬁnal
product. If the soybean is to move into the postwar world
without serious repercussions, we who are helping to guide
its destiny must see in each bushel of soybeans not just 60
pounds of seeds–we must adjust our vision to see in each
bushel 10½ pounds of margarine or 8.4 pounds of shortening
or 8.4 pounds of salad oil which will, in turn, produce from
13 to 25 pounds of salad dressing depending on the kind.
We must not only see in each bushel ﬁfty pounds of soybean
oil meal. We must also see in each bushel ﬁfty pounds of
the highest quality protein which when properly balanced
with the right amounts of carbohydrates, vitamins, and trace
minerals will help produce more milk, more butter, more
beef, more pork or more chicken to feed a hungry world.
“1. Feed Supplies and Needs. Feed Industry Council,
January 1944. (based on January 1, 1944 Crop Report)
“2. United States Department of Agriculture Crop
Report, December 19, 1943.” Address: Ralston-Purina
Company, St. Louis, Missouri.
2429. Dies, Edward J. 1944. Our common interests. Soybean
Digest. March. p. 9, 12.
• Summary: This paper was presented at the Soybean
Processors’ Conference held 24 Feb. 1944 at the University
of Illinois. Mr. Dies opened the conference. He discusses
opportunities for the soybean and its products during World
War II, and asks questions about the post-war situation.
“Out of all great wars come new ideas, new inventions,
and new products. The composite mind, when restless and
combative, and under the drive of necessity, seems to break
barriers and set new forces in motion.”
“Some questions: There are of course many things
processors and growers would like to know in fashioning
post-war plans. They would like to know, for instance,
whether tariffs will be lowered or abolished, as some globalminded men now predict. If so, will surplus soybeans
and their products move easily and naturally into export
channels?
“Will renewed imports of vegetable oils lessen the
demand for soy oil?
“Will competing proteins, in an era of fewer animal
numbers, depress the price of meal and, accordingly, the
price of soybeans to a point of unproﬁtability to the grower?
Or, through educational efforts by experiment stations and
others, will feeders utilize the percentage of proteins actually
needed in the animal and poultry ration and thus help justify
continued bumper crops?

And what of plastics and chemurgy? Can this feed and
food crop actually be grown proﬁtably in large volume for
industrial purposes? The factual evidence at hand is not yet
conclusive.
“And what of the soya food outlook? Under urgent
government pressure the soy ﬂour industry performed
a near miracle of rapid, vast expansion of capacity, and
improvement of quality. The industry thus guaranteed a
national supply of food protein, come drouth or ﬂood or
excess Allied demand. Will the government relax and forget,
or will it see that this capacity is used for better protein
nutrition of the future? Will it retreat before competitive
pressure groups? Or will Food and Drug Administration
and the Bureau of Animal Industry adjust regulations in
recognition of the high protein food value of soya foods?
Thus Americans in the lower [income] brackets could obtain
the low-cost protein supply long denied them, with no ill
effect upon other standard proteins. This, as leaders of the
growers contend, is vitally important to the over-all future of
soy.”
Note the very interesting use of the last word, “soy.”
Address: President, National Soybean Processors Assoc.
2430. Kishlar, Lamar. 1944. Our common interests. Soybean
Digest. March. p. 9.
• Summary: This paper was presented at the Soybean
Processors’ Conference held 24 Feb. 1944 at the University
of Illinois. “War has given the soybean its big opportunity.
With the entrance of the United States into World War II both
our fats and our protein situations were transformed from a
condition of plenty to one of scarcity.
“It was most fortunate that the soybean had secured
a ﬁrm position in the domestic economy before war
clouds appeared and that its production had grown from a
mere 5 million bushels in 1924 to 107 million bushels in
1941. Within a few days after Pearl Harbor the farmers of
America were asked to increase their soybean acreage by
a large margin over 1941. In only 20 years the soybean has
multiplied itself nearly 40 times–an astonishing record. But
it does not indicate what the soybean can do in the postwar
world.
“Soy oil is very versatile. It has many properties which
make it desirable as food oil. At the same time it has many
qualities which recommend it for technical uses. Chemists
have a test for evaluating the drying properties of an oil; it
is called the iodine number of the oil. The higher the iodine
number of the oil the better it is for technical purposes where
quick-drying properties are desired. On the other hand for
edible uses an oil with low iodine value is prized, because
low iodine number indicates better keeping qualities.
“In the early days of the soybean’s domestication large
quantities of cottonseed oil and animal fats were available at
low prices. Partly because of the price situation then existing
and partly because of the romantic attraction of creating new
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industrial uses, most of the creative thinking was devoted
to developing soybeans with high iodine number oil, and
greater progress was made alone this line.
“In 1933, just ten years ago, less than 1 million pounds
of soy oil were used for all edible purposes while 22 times
that amount were used for soap, paint, linoleum, and in
similar mechanical products. Today, the ﬁgures are reversed
and nearly 1.2 billion pounds are used for food while less
than one-sixtieth that amount ﬁnds its way into mechanical
industry.”
A bar chart (see below) shows “Factory consumption of
soy oil” from 1933 to 1943. However no numerical values
for consumption (y-axis) are given. Address: Chairman,
Soybean Nutritional Research Council [Chicago, Illinois]
[and president of the Oil Chemists’ Assoc., St. Louis,
Missouri].
2431. Malone, C.E. 1944. Present position of soybeans and a
look at the future. Soybean Digest. March. p. 10-11.
• Summary: From a speech delivered at the Iowa Processors’
Conference. “In recent years, factory consumption of
soybean oil has gone primarily for food purposes. Cooking
compounds account for about 52 percent; margarine for 20
percent; other edible uses about 8 percent; soap, 4 percent;
drying oils, 6 percent; and miscellaneous uses, including
manufacturing loss, 8 percent. During the past four years
there have been no important changes in the uses of soybean
oil for commercial purposes.
“Some have felt that the use of soybean oil for drying
oils, as in paint, would be an important and growing market.
The record to date does not so indicate, since in the 10-year
period, 1931 to 1940, 2.7 percent of all the drying oils was
soybean oil and in 1942 the percentage was 2.8. While this
market may grow in the future, it does not appear to hold

promise as a major outlet for the oil.
“Vegetable oil has been one of the important products
of world trade. In spite of growing trade restrictions prior to
the war, world exports of oil and oil seeds were expanding.
Major exports were in tropical oils, soybeans from
Manchuria, linseed from the Argentine and elsewhere, and
cottonseed from several areas.
“In the post-war period, we and other nations hope to
adopt a free trade policy, so that exports and imports are
allowed to move about the world in the interests of greater
prosperity and a more stable peace. It may very well be that
this will have some considerable degree of effect on the
soybean oil industry. In the immediate pre-war period, the
price of soybean oil per pound was near the low end of the
list of the major fats and oils.
“Prices during this period when there were relatively
free markets show soybean oil eighth in price among the
principal fats and oils. Only edible tallow averaged lower in
price. It may be that this price is affected by the fact that it is
the newer oil in the list and is the one that has been rapidly
expanding in production.” Address: Farm Management
Specialist, Agricultural Extension Service, Ames, Iowa.
2432. Roach, Howard L. 1944. The Iowa farmer and his
soybean baby. Soybean Digest. March. p. 11-12.
• Summary: From a speech before the Iowa Processors’
Conference. “Twenty ﬁve years ago a new crop was
introduced to the farmers of the Corn Belt. This, shall we
say new baby, had been conceived years before when the
United States Department of Agriculture sent Dr. W.J. Morse
to China to investigate and send to the United States the
results of his discoveries, together with identiﬁed samples of
soybeans.
“For a number of years farmers paid little attention
to this new arrival. Some farmers planted
soybeans for hay when they were short of
roughage, but, for the most part, soybeans
were a special crop and new skills had to be
acquired to grow them. Long debates were
held in the country elevators, and on cracker
boxes in the village stores, as to whether
it was better to broadcast, or drill, or plant
in rows so the crop could be intertilled.
Other debates were held regarding the
rate of seeding, how hard soybeans were
on the ground, the best way to inoculate,
how to harvest and all the other details
that are necessary for the farmer to know
in order to successfully grow and harvest
a crop. Agricultural colleges, through their
experiment stations, started to ﬁnd the
answers to these questions, yet some of them
are still unanswered.
“All this took place during the time we
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now look back to as the ‘Roaring Twenties.’ Most farmers
were making fair money and interest was not as great as the
advocates of the ‘wonder’ crop wished. During this time the
agricultural press described soybeans under such captions as
‘What’s New in Agriculture.’
“The baby became an adolescent during the drouth years
and depression of the thirties [1930s]. Twelve cent corn
and $2.50 hogs made 65 cent beans look like a gold mine.
Lack of sufﬁcient forage, due to the drouth and the killing of
legume seedings, forced farmers to plant soybeans for hay.
The Triple A programs encouraged this youth and industry
started to afford a market for the grain. A few feeders became
acquainted with the meal as a source of protein for their
animals, and the National Farm Chemurgic Council, with
Henry Ford as the spokesman, told the American public
about this youth that was becoming a man and prophesied
great things for the future.
“Pearl Harbor: Then came Pearl Harbor and the loss of
our source of vegetable oils from the Orient. This soybean
youth, over night, became a man and the nation looked to it
to do a man’s job, even as your lad and mine were expected
to do their duty. The growers responded and in 1943 we
produced the largest acreage of soybeans in our history. We
are being asked to do even more in 1944.
“The American Soybean Association, with a directorate
composed of soybean growers, met in December 1943 at
Chicago [Illinois] and passed a resolution recommending
that the support price of soybeans be ﬁxed at approximately
two and one-half times the price of corn, if the goals of the
War Food Administration were to be reached. This action
was taken after conference with the American Society of
Farm Managers, an organization having membership in the
United States, Canada and Mexico.
“It is hard to convince the farmer that he is doing more
for the war effort by producing 1500 pounds of beans per
acre than by producing 3920 pounds of corn or 1600 pounds
of oats both of which are used on the farm for feed. This
is particularly true when corn will be far more proﬁtable,
and oats acreage has been cut to the minimum, from the
standpoint of labor utilization and feed requirements. Within
the past few days the addition of 10 cents to the announced
support price making it now $2.04 per bushel, comes nearer
this goal.
“At a meeting of the Iowa Association of Farm
Managers held here on the campus at Ames two weeks ago,
the unanimous opinion was expressed that Iowa probably
would not have a greater acreage of soybeans planted this
year than in 1943. The reasons given were the low support
price, the lack of harvesting facilities in those areas that had
not previously grown many beans, and the need for corn
to be used as feed to support our livestock population.”
Address: Vice President, American Soybean Assoc., and
President, J. Roach’s Sons, Inc., Plainﬁeld, Iowa.

2433. Soybean Paint and Varnish Institute. 1944. Soyboy
says why not paint with soybean oil? (Ad). Soybean Digest.
March. p. 29.
• Summary: “Write for names of reputable and approved
manufacturers of soybean paints and varnishes” to Soybean
Paint and Varnish Institute, a non proﬁt organization devoted
to the greater use of soybean oil in surface coatings. Address:
6607 University Drive, St. Louis, Missouri.
2434. Madison Survey (Madison, Tennessee). 1944. Madison
College. 26(8):29-30. April 26.
• Summary: “Newspapers and magazines have for some
time given much publicity to the rather remarkable soybean.
This little pulse provides useful ingredients for many
scores of industrial products, such as plastics, soaps, paints,
explosives, feeds, and many forms of human food. Almost
weekly the list of soybean products is extended; and in
the associated research program, at least one Tennessee
institution is playing a prominent part.
“Since May, 1938, most of us should have been
somewhat familiar with Madison College, because in
that month an article in the Reader’s Digest brought
this institution almost world-wide attention. Two short
paragraphs of the article dealt with the Madison Foods
prepared and sold by the college. These foods are prepared
mainly from the soybean and represent pioneer efforts in
this country to give dignity and prestige to this bean, which
almost by itself provides the essential ingredients for ‘ﬁftyseven varieties’ of foods, let alone the almost innumerable
products also fabricated from this rapidly expanding farm
crop.
“Tennessee, of course, looks with much favor on new
industries. In the Madison Foods line the state has, if not a
strictly new industry, a unique and different industry, one
which may have unusual signiﬁcance at this time.
“Cans of Madison Foods substitutes for meat and milk
carry the words, ‘Contains no animal products.’ These
words give the key to the motive that brought these foods
into existence. Those of us confronted with the problem of
stretching our meat ration points may assume that Vigorost,
Zoyburger, and other products were originated only recently
to capitalize on a situation brought on by war. This is not the
case. Work on the soybean as a meat substitute was begun
at Madison College years ago; and, for over forty years, no
meat has been served on the campus.
“The search for an adequate plant-food diet–no meat and
no animal products–of Madison College, rests on religious
grounds. This institution was developed and is operated by a
group of Seventh-day Adventists, whose leaders entertained
a conviction that man will gain in health and strength by
avoiding animal foods.
“Long development work on meat substitutes naturally
places the institution in a favorable position today to give to
all of us the beneﬁts of its ﬁndings in actual food products.
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“The soybean differs from most vegetables in its
unusually high content of proteins. Moreover, this protein
content can be made available to a high degree for
assimilation in the body, whereas only about 41 per cent of
the protein of meat is available for nourishment in the body.
“Signiﬁcance of Meat Substitutes: Rationed meat-eaters
who have trouble in stretching their meat points may ﬁnd
at least a partial solution to this problem by using some of
the Madison meat substitutes. Mixing one of the substitutes,
such as Yum, with ground meat, results in a product as
nourishing as meat; and if the substitute is added in a
proportion up to 50 per cent, the meat ﬂavor remains almost
completely unmodiﬁed.
“In a Hungry World: We are beginning to learn what
it means to have shortages of food. In this connection,
some food experts have recommended that more plant
foods be consumed direct by man, with a reduction in the
consumption of animals and animal products. Much of the
food value in feeds fed to animals is wasted. Why not have
man eat the plant foods direct and eliminate this waste? In
substituting plant foods for meats, however, it is important to
utilize some plants or vegetables with high protein content.
The soybean supplies one of the answers.
“The professors at Madison College point out that the
long under-fed peoples of Asia could remedy their problems
in large part by greatly increasing the acreage of soybeans
and processing the beans into various staple food itemsfrom milk and cheese to meat and bread. It is thus no longer
necessary to keep a cow in order to enjoy a quart of milk a
day, or to have cheese or meat.
“The soybean may also save many lives in war-ravaged
Europe. Meat animals are scarce, or even absent in parts of
Europe. Crop acreages, however, can be expanded rapidly,
and plants yield food in a relatively short time. Madison
College recommends the soybean as the best guarantee to
feed the greatest number of mouths adequately in the shortest
possible time.
“In Tennessee, soybeans yield more bushels per acre
than wheat, and usually bring a better price. Moreover, the
soybean is a legume and improves the land.
“During the war period, a good market is assured for
the soybean, because Uncle Sam needs both the oil and
meal obtained from the bean. Prospects are good also for a
postwar market, because the soybean provides good food
and feed, a most useful and adaptable oil, raw material for
plastics, and has many other industrial uses.”
Note: How refreshing to read (from high school students
in 1944) such a clear analysis of the some of the problems
with feeding soybeans to animals, and with eating animals,
and the beneﬁts of a vegan diet–one containing no animal
products.
2435. Cowan, J.C.; Lewis, A.J.; Falkenburg, L.B. 1944.
Norelac–A proposed new synthetic coating material. Oil and

Soap 21(4):101-07. April. [9 ref]
• Summary: The Northern Regional Research Laboratory
has developed a series of polyamides from polymeric fat
acids of drying and semi-drying oils. This article concerns
the preparation and utilization of one of these, the ethylene
diamine polymer, which has been named Norelac. A hard,
transparent, resinous material, Norelac can be prepared from
readily available domestic oils and chemicals.
Norelac is prepared by residual polymerization of the
methyl esters of soybean fat acids, followed by distillation,
to obtain residual dimeric fat acid esters. Address: Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration, USDA, Northern Regional Research Lab.,
Peoria, Illinois.
2436. Faure, J.C.A. 1944. Post-war supplies of oil, oilseeds
and fats: an estimate of the quantities required to provision
Europe and the world, and a survey of likely sources.
Colonial export products. Crown Colonist (The) 14:241-43,
259-63. April.
• Summary: Contents: Introduction. Europe’s requirements:
Whale oil, olive oil, animal fats, copra, palm kernels,
groundnuts, Indian rapeseed, ﬁsh oils (herring, sardine,
pilchard). Palm oil from Far East: Palm oil, cottonseed,
sesame seed (or gingelly seed), linseed. Conclusion.
Illustrations on pages 259-263.
Page 241: To meet its requirement of oils, Europe “will
require, as far as possible, importation of oils and fats or
high-yielding oilseeds, such as copra, palm kernels and
groundnuts. The reason for this preference for high-yielding
seeds is that the reduction in the head of cattle and poultry
decreases the outlet for the cakes and meal which are the byproducts of oilseed crushing. It therefore follows that articles
like soya beans and cottonseed, yielding only 15 to 17 per
cent. of oil and 85 to 83 per cent. of cake or meal, could
hardly be economical for the European crushing industry.
“Account must also be taken of the likely destruction of
a number of Continental crushing mills. This requirement of
‘straight’ oils or high oil-bearing seeds is a difﬁcult problem,
for such materials will probably be in short supply, while the
low oil-bearing seeds and beans will form a large percentage
of available supplies.”
Europe will also need oils for technical purposes,
mainly soap, but also paints. Modern technical research has
made possible the use of “soya oil–mainly an edible oil–for
paints.”
Page 242” Much will depend on when the Armistice is
signed. If it is signed early in the “Summer, Europe would
be almost entirely on imports until her own crops could be
harvested and turned into oil, which is not likely to be much
before October. If, on the other hand, hostilities should
cease towards the end of the Summer, the European crops
will just have been harvested. This, again, depends on the
development of the war and the extent of destruction.
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A portrait photo (p. 241) shows J.C.A. Faure.
“Noted in Public Affairs Information Service Bulletin
No. 30, p. 15. April 15, 1944.” Address: Chairman and
managing director, H.M.F. Faure & Co., London; Vice
president, International Assoc. of Seed Crushers [IASC],
London.
2437. Kaufert, F.H.; Blew, J. Oscar. 1944. Experiments
with preservatives for soybean glue and soybean-glued
plywood. U.S. Forest Service Forest Products Laboratory,
Mimeograph R1447. 14 p. April.
• Summary: “A number of experiments with preservatives
for soybean glue and soybean-glued plywood have been
made at the Forest Products Laboratory. These experiments
were begun following the receipt of unfavorable reports
on the performance of soybean-glued plywood shipping
containers in outdoor storage and exposure to high moisture
conditions, which appeared to be due mainly to molds. The
development of mold growth on the surface obliterated
stencil and other markings, which was objectionable but
probably not so serious as the delamination of the plywood
and the consequent weakening of the containers. Most of
this delamination was attributed to molds and other microorganisms, but it is probable that part of it may have been
due to the direct effect of moisture on the glue lines. Soybean
glue joints do, however, possess considerable moisture
resistance, particularly when used on softwoods, whereas
they have little or no mold resistance unless protected with
preservatives. Under continuous exposure to high moisture
conditions, therefore, unprotected soybean glue joints would
be expected to deteriorate much More rapidly from molds
and possible other micro-organisms than from the direct
action of water on the glue proteins.
“All the experiments described in this report were made
under laboratory conditions favorable to the development
of molds and do not include observations under service
conditions such as may exist when plywood export shipping
containers are left exposed to the weather. The improvement
in mold resistance and resistance to delamination obtained
under laboratory conditions through the use of preservatives
cannot, therefore, be translated directly in terms of
percentage improvement under service conditions.”
“Summary: When continuously exposed to high
moisture and favorable temperature conditions in laboratory
tests, the glue joints of soybean-glued plywood are rapidly
deteriorated by molds and the surfaces of the panels may
become covered with mold growth.
“Under laboratory exposure conditions involving
severe mold hazards, it has been possible to improve greatly
the mold resistance of soybean glue joints through the
addition of sufﬁcient quantities of effective preservatives
to the glues and to reduce markedly mold growth on the
surfaces of panels by short dip treatments in oil solutions of
preservatives.

“Surface treatments, applied by dipping soybeanglued plywood panels for 15 seconds in oil solutions of
preservatives effective against molds, were found to decrease
or eliminate troublesome surface mold growths but these
treatments did not afford a great deal of protection to the glue
joints.
“A 5.0 percent oil solution of pentachlorophenol
and a copper naphthenate solution containing the
equivalent of 2.0 percent copper were found almost
equally effective in reducing surface mold growth. Several
proprietary preservatives reported to contain 5.0 percent
of pentachlorophenol or other chlorophenols gave similar
results.
“The inclusion of a water repellent in the treating
solution reduced the amount of ‘bloom,’ or deposit of
pentachlorophenol on the surface of panels, and in some
cases improved the general appearance of the plywood.
There was slight evidence of added protection to glue
joints or improvement in control of surface molds when
water repellents were added to oil solutions of effective
preservatives.
“With few exceptions the addition to soybean glue of
5.0 percent of effective preservatives, based on weight of
soybean meal, gave consistently large increases in durability
or mold resistance of the glue joints. The addition of smaller
quantities of effective preservatives usually gave some
improvement in mold resistance but the results were not
always consistent.
“With the exceptions noted in the text, the
chlorophenols, sodium chlorophenates, orthophenylphenol,
sodium orthophenylphenate, and a special glue-grade of
2-chlororthophenylphenol were the most effective of the
soybean glue preservatives extensively tested. In the tests in
which it was included, phenyl mercury oleate at 0.5 percent
likewise gave fairly good results.
“The results with sodium orthophenylphenate are
complicated by the fact that no allowance was made for
water of crystallization in the product used.
“The surfaces and glue joints of cottonwood plywood
appear to be particularly difﬁcult to protect from mold attack.
Higher concentrations of glue preservatives and mixtures of
preservatives appear to be more desirable with this species
than with sweetgum or Douglas-ﬁr.
“The surfaces of sweetgum heartwood and Douglas-ﬁr
heartwood plywood are less subject to mold growth than
are those of cottonwood, sweetgum sapwood, and birch
plywood. The greater mold resistance of sweetgum and
Douglas-ﬁr heartwoods affords some natural protection to
soybean glue joints, but the increases in mold resistance
obtained through the addition of effective preservatives to
the soybean glues used in gluing these heartwoods were
proportionately as great as they were for the less mold
resistant species.
“Plywood glued with preserved soybean glue and
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given a short dip treatment in preservative delaminated
more rapidly under wet and dry cyclic exposures than when
continuously exposed to high moisture conditions. The
improvement effected through the use of preservatives was
still considerable, however, even in the cyclic exposures.
“Most of the glue preservatives tested increased the
viscosity of the soybean glue used. The greatest increases
in viscosity were observed with such compounds as
pentachlorophenol and copper naphthenate whereas phenyl
mercury oleate and sodium orthophenylphenate had very
little effect on viscosity.
“The addition of preservatives to the glues did not affect
the original dry or wet strength or the water resistance of
the glue joints. No noticeable effect on joint strength was
observed when up to 8.0 percent of added water was used to
correct viscosities and the wet spreads were proportionately
increased.”
Note: A closely related document with the same title
and number (No. 1447) was published in Sept. 1962 by the
Forest Products Laboratory. It has the subtitle: “Information
Reviewed and Reafﬁrmed” and is 23 pages long. Address:
Technologists. Forest Products Lab., USDA, Madison,
Wisconsin.
2438. Laucks, I.F. 1944. The story of soybean adhesives.
Soybean Digest. April. p. 11.
• Summary: “This is a condensation of two articles by Mr.
Laucks appearing in The Chemurgic Digest.”
“The discovery of soybean glue was a good illustration
of the old adage, ‘Necessity is the Mother of Invention.’ The
necessity in this case was the infant plywood industry just
then stirring to life in the Paciﬁc Northwest.
“Two things are necessary for plywood: wood and
glue. The pioneers of plywood in the Paciﬁc Northwest
knew where to get the wood. But none of the glues being
used in plywood exactly suited the requirements of the
ﬁr plywood industry. They knew they needed something
different, and in their need they turned to a chemist who was
operating a customs analytical laboratory. The knowledge
and experience of the laboratory force was turned toward a
search for a glue that would be what the plywood industry
wanted.
“Soybean passed the original elimination trials. After
several years we were ready to make a trial in a plywood
factory. We persuaded one of the plywood factories to act as
a guinea pig. We shipped them a ton of glue. This ton of glue
was sufﬁciently good so that this one factory changed over
their whole operation to soybean glue.
“The ﬁrst plywood made went practically entirely into
doors and wall paneling. In a few years plywood began to get
into industrial uses. One of the ﬁrst of these was into various
places about an automobile. Detroit started using plywood
for ﬂoor boards, instrument boards, various places around the
body, and ﬁnally for running boards.

“When a number of running boards began coming
apart all over the country, a committee was appointed by the
plywood industry to arrange competitive tests to determine
the best glue for the industry to use. The result was that
soybean glue showed up considerably better than any of the
rest, especially in its water resistance.
“This was the turning point in the history of soybean
glue. By the latter part of 1927, about one year from the date
of the competition, every plant on the Paciﬁc coast was using
soybean glue.
“When soybean glue became available in the east, it
had much the same advantages for these people who wanted
to make water-resistant boxes as it had in the ﬁr plywood
industry in the west. The water resistant box idea has grown
steadily in eastern United States until today most of the box
shook in use is of water-resistant grades. Of course a large
part of this is due to the fact that the government today is
the largest buyer and insists on water-resistant plywood. It is
produced with water-resistant glue–practically all soybean.
“We have developed a number of more or less minor
uses for soybean. We found that soybean was a very
good emulsifying agent and we developed formulas for
emulsifying the petroleum oil products that are used as
orchard sprays. We developed formulas for coal briquetting.
We also developed a number of uses for soybean in the paint
ﬁeld. A large part of the washable wallpaper which is now on
the market is made with soybean adhesive.
“In late years a considerable change has taken place
in the plywood industry in the United States. The majority
of plants in the industry are on the way to being wholly
converted to the hotpress instead of the coldpress method.
In this hotpress development, the soybean glues as ﬁnally
formulated were found to have a very great advantage as
compared to other types of glues in the hotpress. They were
found to be much speedier than other glues, and speed is the
essence of the hotpress method.”
Photos show: (1) I.F. Laucks (a portrait of the man).
(2). The I.F. Laucks Soybean Plant at Portsmouth, Virginia.
The company has plants in the USA, Sweden, Vancouver
(BC, Canada), and Australia. (3) A vat where soybean glue
is mixed. Address: President, I.F. Laucks, Inc., Seattle,
Washington.
2439. Taggart, M.F. 1944. For your home and mine: Postwar
paints. Soybean Digest. April. p. 6-7.
• Summary: From an address before the 10th Annual
Chemurgic Conference. “Soybean oil will be used in postwar
home paints to give them long life and brilliant color.”
Address: Director of research, O’Brien Varnish Co., South
Bend, Indiana.
2440. Chemurgic Digest. 1944. Chemurgic personalities: I.F.
Laucks. May 15. p. 118.
• Summary: A nice history of the developer of soybean
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glue, with a portrait. “Born in Akron, Ohio, he received his
B.S. degree from the Case School of Applied Science in
Cleveland in 1904. Five years later, 1909, a M.S. degree
was conferred upon his by the same school. In his early
career, from 1904 to 1909, Mr. Laucks served as chemist
with chemical, rubber and mining companies. I.F. Laucks,
Inc., had its origin in a chemical and assaying laboratory
institution in 1908 in the rear of the old Grand Opera House
in Seattle.
“The story of Mr. Laucks’ activities is one of extensive
pioneering research. He ﬁrst conceived the idea of industrial
use of soybeans when called upon to test cargoes of soybean
presscake being unloaded from Manchuria in the days
following the close of World War I. Several years of research
followed and it was not until the ‘20’s that Laucks’ ‘bean
soup’ got a permanent toe-hold in the Douglas Fir plywood
industry through a series of competitive tests. Shortly
thereafter, it completely revitalized the plywood industry and
was in exclusive use by every plywood plant on the Paciﬁc
Coast.”
“Living on Puget Sound between two mountain ranges,
Mr. Laucks has plenty of opportunities to indulge his
enthusiasms for boating and mountain climbing. He also is
interested in ornithology.” A photo shows I.F. Laucks.
2441. Staten, Hi W. 1944. Soybeans for the southwest.
National Farm Chemurgic Council, Chemurgic Paper No.
339. 5 p. May 18. [16 ref]
• Summary: This paper begins: “The soybean (Soja max),
also called soya bean, soja bean, Manchurian bean, and in
some sections of the southern states the stock pea, is an
annual summer legume native of southern Asia. It is an
erect, branching plant, resembling is its early growth the
ordinary ﬁeld or navy bean, The different varieties range in
maturity from very early (about 75 days) to very late (200
days or more). With few exceptions, earliness is correlated
with size of plant, the tallest varieties being latest. Nearly all
varieties are pubescent; that is, the stems, leaves, and pods
are covered with ﬁne tawny (brown) or gray hairs. The small,
inconspicuous ﬂowers are borne in the axil of the leaves and
are either white or purple. The pods usually contain two or
three seeds which range in color from straw yellow to olive
yellow, green, brown and black.”
“Presented before the First Southwestern Regional
Chemurgic Clinic, Oklahoma City, Oklahoma, May 18,
1944. Published by the National Farm Chemurgic Council,
50 West Broad Tower, Columbus 15, Ohio.
For details, see article in Aug. 1944 issue of Soybean
Digest. Address: Prof. of Agronomy, Oklahoma A&M
College, Agric. Exp. Station, Stillwater, Oklahoma.
2442. Chemurgic Digest. 1944. Research develops new
plastic from farm waste. May 31. p. 132-34.
• Summary: “Noreplast is the name of a series of new

molding compounds which have been developed from farm
waste in the United States Department of Agriculture’s
Northern Regional Research Laboratory at Peoria, Illinois.”
Soybean hulls are one of the agricultural residues which have
been tested and used in the product.
Note: This is the earliest English-language document
seen (June 2013) that uses the term “soybean hulls” to refer
to soy bran.
2443. Bergen, Werner von. 1944. The soybean ﬁber as seen
by a wool man. Rayon Textile Monthly 25(5):225-26. May.
[3 ref]
• Summary: Contents: Introduction. Manufacturing
process. Properties of soybean staple ﬁber: Microscopical
characteristics, ﬁneness measurements, tensile strength,
moisture content. Chemical properties: Caustic soda
reaction, swelling characteristics, carbonizing and dyeing.
Conclusions.
“In December 1943, H.R. Drackett, president of the
Drackett Company announced that his company had acquired
from the Ford Motor Co. their soybean process including the
equipment of the pilot plant and personnel. Robert Boyer,
who was chief research chemist of the Ford Motor Co., has
joined the Drackett Company in the capacity of Director of
Research. The commercial production of the new soybean
ﬁber started in Cincinnati on December 2, 1943, in the new
plant of the Drackett Company. This company has pioneered
in soybean development and originally supplied the Ford
Motor Co. with the soybean protein ‘alysol.’”
“In its general appearance such as lustre, touch, and
crimp, it [The Drackett soy protein ﬁber] very closely
resembles rayon staple ﬁber, but it has a poor light tan
color... In the dry state the soybean ﬁber is approximately 45
per cent weaker than a corresponding grade of wool and 76
per cent weaker in the wet state than a corresponding grade
of wool...
“In its present form, soybean ﬁber still has a low tensile
strength, especially when wet. The only improvement which
can be noted over the 1939 product, is its higher resistance to
alkali, but in achieving this, part of its resistance to acid was
sacriﬁced. The ﬁber, in its present form, may be suitable for
blends with rayon and cotton, but certainly not with wool.”
Address: Director of Research Labs., Forstmann Woolen
Mills.
2444. Cowan, J.C.; Schwab, A.W.; Falkenburg, L.B. 1944.
Norelac–A new thermoplastic polymer for packaging.
Modern Packaging 17(9):113-19. May. [7 ref]
• Summary: Norelac is a synthetic lacquer product made
from soybean oil. Speciﬁcally it is a polymer or polyamide
named ethylene diamine polyamide. Obtained by reacting
polymeric fat acids or esters with ethylene diamine, it has
excellent heat-sealing and laminating properties, ﬂexibility,
and moisture- and greaseproofness. Various uses for this new
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material are suggested. Address: Northern Regional Research
Lab., Peoria, Illinois.
2445. Drackett Dotted Line (The) (Cincinnati, Ohio). 1944.
Another expansion to triple original soybean plant output.
May. p. 6.
• Summary: “Once again the Sharon Plant will increase its
capacity and production, at the request of the Commodity
Credit Corporation and the War Food Administration,
Governmental War agencies.
“This newest expansion, the second since the plant
was completed, will represent three times the originally
scheduled production capacity. The plant will be equipped
to process 12,000 bushels, or 7 carloads, of beans per threeshift day, and to produce 300 tons of meal and 60 tons of oil
every twenty-four hours...
“The probabilities are that with the return of peace, the
production now used entirely for food will be channeled into
the manufacture of ﬁber, plastics, and the many other byproducts which the Research Laboratory is now developing.”
2446. Drackett, H.R. 1944. By-passing the sheep: An
artiﬁcial ﬁber with the best characteristics of wool, is now
being made commercially from soybean protein. Scientiﬁc
American 170:217-19. May.
• Summary: “An artiﬁcial ﬁber, with many of the best
characteristics of wool, is now being made commercially
from soybean protein” by The Drackett Co. A detailed
description of the process is given.
Photos show: Boyer, director of
scientiﬁc research at The Drackett
Co. in Cincinnati, H.R. Drackett,
president, and Bill Atkinson (atop the
tank) inspecting a batch of liqueﬁed
soy protein that can be spun to make
Soybean Azlon ﬁbers. John O’Leary
and Fred Wilson testing soybean ﬁbers
in a corner of the laboratory. Soybean
ﬁbers emerging from tiny holes in
spinnerettes into an acid precipitating
bath. The ﬁlaments are stretched as
they are collected on bobbins or spools.
The ﬁber is then set by long immersion
in a formaldehyde bath. After being
dried, it is cut into desired lengths.
Address: President, The Drackett Co,
Cincinnati, Ohio.

Faculty of Pharmacy. [34 ref. Fre]
• Summary: This is a published thesis, presented to the
Faculty of Pharmacy at Strasbourg. Contents: Introduction.
Part I: The cultivation of soybeans. 1. History of cultivation
(its origin and importance). 2. Botanical characteristics.
3. Soybean cultivation in detail. 4. Conclusions. Part II:
Chemical composition of soybean seeds. Proteins, lipids, oil
and lecithin, carbohydrates (glucides), minerals, diastases,
vitamins, sterols–soyasterol.
Part III: Utilization of soya as a food and in industry.
1. As food (nutritional value, whole soybeans, soy sprouts,
roasted soybeans, soy coffee, condiments liquid and solid,
soymilk, Li Yu Ying, products derived from soymilk {keﬁr,
yogurt, tofu}, shoyu, miso, natto, soy ﬂour, soy confections,
recipes and formulas). 2. In industry: Oil, lecithin, cake. 3.
Other uses of the plant.
Part IV: Laboratory work. 1. In human nutrition.
2. Animal feeds for the farm. 3. In industry. General
conclusions. Address: Univ. of Strasbourg, France.
2448. Brentano, Frances. 1944. Coming battle of the ﬁbers.
Nation’s Business 32(6):46, 48-50. June.
• Summary: Competition between cotton, wool, silk, linen,
and ﬁbers made from soybeans, milk, and wood.
2449. Adams, Wm. H. 1944. Now! It can be told! Soy saves
ships. Soybean Digest. July. p. 8.
• Summary: “Material in this article has been approved for
publication by the U.S. Navy.” A ﬁre-ﬁghting compound

2447. Barthélemy, M. 1944.
Contribution a l’étude du soya en
France [Contribution to the study of
soya in France]. Clermont-Ferrand,
France: Jean de Bussac. 91 p. June 20.
Based on his thesis, Strasbourg Univ.,
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called “soy foam,” derived from soybeans, comes in both
liquid and solid form. “It is a secret combination of soybean
oil meal and certain oxygen-free acids, which upon its
contact with the air creates a thick coating of sudsy foam
that deprives any ﬁre of its oxygen. In saving the tanker,
more than 20 tons of the foam in solid form was used, plus a
thousand gallons of the liquid variety... Soy foam, long used
in stationary oil storage installations at Marcus Hook, Pa.,
and elsewhere, has licked the greatest menace for tankers
and their crews–ﬁre at sea.” The foam is made by a 100-year
old company in Philadelphia, Pennsylvania. The Navy keeps
large stores of the foam at its shore stations in Boston and at
Norfolk, Virginia, and it is carried on many large ships.
An aerial photo shows a U.S. tanker torpedoed by an
Axis submarine, burning at sea. Crew members were able to
bring the ﬂames under control using the “soy foam.”
2450. Anderson, George K. 1944. Make way for soy in your
diet. Hygeia 22:525-26, 528, 530. July.
• Summary: Subtitle: “The little bean with the big reputation
is here to stay–so you should know its many good nutritional
qualities.”
The article begins: “It is only recently that the
soybean has been introduced in this country as a food of
any widespread use; yet already this little fellow has been
variously hailed as a ‘wonder food,’ a ‘miracle food’ and a
‘magic plant.’ It would be difﬁcult for any food to live up to
a description such as this,...”
In the Orient, soybeans are known as the “poor man’s
meat.” “Others have called them the ‘cow of China,’ because
the ﬂuid milk or curd made from these beans has served as
the only source of milk ever known to most Chinese babies
aside from their mother’s milk.”
In 1943 the soybean was America’s “fourth largest pay
crop, with a total of 290 million bushels.”
“More recently the cultivation of edible varieties or
‘vegetable types’ is gaining in popularity... They can be
eaten either as a fresh vegetable, in the form of dried baked
beans, or as any of the prepared products such as soy ﬂour...
Perhaps the easiest way to become acquainted with the
soybean is to raise it right in your own garden... The shelled
beans serve as a fresh green vegetable for table use and taste
much like fresh lima beans.”
Also discusses [whole dry] soybeans, soy sprouts,
soy milk and curd, soy oil, margarine made from soy oil,
soy ﬂour, industrial uses of soybeans, and the nutritional
value of the soybean and soyfoods. Soybeans now sell for
approximately 12 cents per pound in most sections of the
country and the ﬂour is priced at 12 cents per pound. Soy
ﬂour is used in military rations and in Lend-Lease food
supplies.
Concerning [whole dry] soybeans (p. 530): “The
American palate is not sufﬁciently familiar with the full,
unmodiﬁed taste of soybeans to have developed a real

appreciation of them as yet. This taste differs from that of
our more commonly used dried beans in that it has a heavier,
stronger quality. The processing methods which are now
used to make the soy ﬂour and grits serve to mellow this
taste so that it is much more bland. It is often said to have a
‘nutty’ character which is delightful in preparations made of
the proper proportions of soya and other foods.”
2451. Country Gentleman. 1944. How the Corn Belt struck
oil. 114(8):20. Aug.
• Summary: This page has the large bold headline: “The U.S.
Department of Agriculture page.”
They call him “Soybean” Morse, and although his
technical title at USDA is Principal Agronomist, he is
more frequently described as “the daddy of the soybean in
America, and when you say ‘W.J. Morse,’ everyone knows
you are thinking about soybeans.”
The soybean is now one of America’s six largest crops in
terms of farm acreage: only corn, wheat, hay, oats and cotton
are grown on more acres than soybeans; 1943 were 195.9
million bushels were harvested from 10.82 million acres.
During World War II, the soybean’s great contribution
to the USA has been oil. With the soybean, the nation
has “struck oil in a big way–vegetable oil for shortening,
margarine and salad oil, oil for quick-drying paints on
battleships and planes, for soap, medicines, linoleum,
oilcloth, printer’s ink, glycerine, leather goods.
“War in the Far East cut the United States off from its
former source of a billion pounds of fats and oils, but by
1943 the nation was already anticipating a yield of more
than” 1¼ billion pounds of oil from one crop of soybeans.
And after the oil is removed, the high-protein that remains is
still very useful as a feed for livestock, a source of nutritious
ﬂour, and a material for plastics to take the place of metals
that have gone to war.
Photos show: (1) W.J. “Soybean” Morse inspecting soy
beans in Keijo (Seoul), Korea in 1929. (2) A combine and
wagon full of soybeans. (3) Soybean oil being ﬁltered for
food use at a plant in Decatur, Illinois.
2452. Staten, Hi W. 1944. Soybeans for the Southwest.
Soybean Digest. Aug. p. 9-10.
• Summary: Editor’s introduction: “Interest in oil-bearing
soybeans is increasing in the southwestern states. An
excellent survey of soybeans and their possibilities in the
Southwest by the agronomist at the Oklahoma experiment
station. From an address before the Southwestern Regional
Chemurgic clinic.”
“The soybean seems to be peculiarly sensitive to
changes of soil and climate. Differences in the behavior of
a variety in different localities are often so striking as to
make it appear like another variety. In general, the climatic
adaptation of the crop is about the same as for corn. The
crop is especially adapted to the northern half of the Cotton-

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 945
belt and the southern half of the Cornbelt. After the plant
is well started, it withstands short periods of drought, and
wet seasons do not seriously retard growth or decrease
yields. The period of germination is the most critical stage,
when excess moisture or prolonged drought is likely to be
injurious. It is less susceptible to frost than are cowpeas, ﬁeld
beans and corn, light frosts having but little effect on the
plants when young or when nearly mature.
“The soybean will succeed on nearly all types of soils,
the best results being obtained on the mellow fertile loams
or sandy loams. In general, the soil requirements are about
the same as those for corn, but the soybean will make a
more satisfactory growth than corn on soils of low fertility,
provided the inoculating organisms are present. It must be
recognized, however, that soybeans grown for grain are a
‘good land crop.’ This is contrary to the often prevailing
opinion that grain soybeans will make proﬁtable yields on
low-fertility soils. It is evident from this discussion that
soybeans should not be considered a ‘poor land’ crop. Just
as with other crops, high yields can only be obtained on soils
in a good state of fertility. This point is especially important
in the Southwest where soil moisture is the primary limiting
factor in crop production.
“After this brief discussion, I will now give
consideration to the possibilities of soybeans in the
southwestern states, namely Kansas, part of Missouri,
Arkansas, Louisiana, Texas, Oklahoma, and eastern
New Mexico and Colorado. The climatic factors for crop
production in this large area are quite variable. The average
annual rainfall varies from 15 inches in the west to more than
50 inches in the eastern section. The altitude ranges from sea
level to over 6,000 feet. Other natural factors which must
be given serious consideration in soybean production are
summer rainfall, length of growing season, temperatures, hot
winds, evaporation, and humidity.
“Increase justiﬁed: Most of the experiment stations of
this southwest area report 20 to 25 years of historical data
in soybean research. In summarizing these reports, there is
a general trend toward a larger acreage of soy-beans for oil.
This is especially true in the states of Kansas, Missouri and
Arkansas. The other southwestern states have not, in the
past, grown a very large acreage of oil beans. The general
plantings have been for forage and soil building. During
the past two years, however, there are signs of increased
interest among farmers. This is especially true in Oklahoma,
Louisiana, and Texas. The western semi-arid states have not
given much attention to soybean production.
“The state of Kansas reports further increase in the
acreage of soybeans is justiﬁed in the eastern one-fourth of
the state. Missouri reports successful production off soybeans
as a grain crop is vitally important now from the standpoint
of war needs and requires quite different consideration from
growing the crop as a hay. The sharp upturn in the need
and prices has stimulated interest in growing soybeans for

grain. Arkansas and Louisiana report deﬁnite trends towards
increased acreages.”
A 4-column table gives harvested soybean acres for the
states of Kansas, Missouri, Arkansas, Louisiana, Texas, and
Oklahoma. The columns are: (1) Name of state. (2) 1943
soybean harvested acres. (3) 1944 indicated prospective
soybean acreage alone. (4) 1944 as a percentage of 1943.
In 1943 Missouri had the most harvested soybean acres
(561,000), followed by Arkansas (267,000), Kansas
(244,000), Louisiana (41,000), Texas (25,000) and Oklahoma
(10,000).
“The summer drought of 1943 perhaps is largely
responsible for the decreased acreage in some of the southern
states.
“Research data from the various experiment stations
deﬁnitely points out the hazards encountered in attempting
to expand soybean production into the semi-arid sections.
A possible exception is in areas where the crop can be
irrigated. During the period of 1924 to 1934, the Oklahoma
Experiment Station made test plantings of soybeans in all
sections of the state. These plantings were located at Granite,
Good-well, Lone Grove, Pauls Valley, Purcell, Carrier,
Eufaula, Durant, Okmulkee, Sapulpa, Nowata, McAlester,
Heavener, and Stillwater. This widely-distributed research
program, which includes many variable climatic factors, is
now being used as the basis for present research emphasis.
“Climatic Sections: When one summarizes the
data of the historical work in the southwestern region
here considered, the entire area can be divided into
three general climatic sections for probable commercial
soybean production. The climatic factors, particularly
during the summer growing season, which determine
these three sections are rainfall, temperatures, hot winds,
and evaporation. The western section including the area
west of the 30-inch rainfall belt is hazardous for soybean
production. The central area bounded by 30-inch rainfall on
the west and 35-inch rainfall on the east includes a section
where soybeans may be grown successfully provided they
are planted on soils of above average fertility. The section
east of the 35-inch rainfall belt is the area most suitable for
producing oil soybeans.
“The average yield data for the western section indicates
that one may expect frequent crop failures because of the
very light summer rainfall and hot winds, particularly during
July and August. This is the time of the year when beans are
normally setting blooms. This unfavorable weather condition
causes shriveled and low oil content beans. Sections favored
with irrigation may overcome these low-quality factors.
Another serious problem encountered in the western section
is the enormous damage annually caused by jack rabbits.
The soybean plant is the ‘ice cream’ crop for rabbits and the
population is large enough to destroy a considerable acreage.
“The central and eastern sections are more favorable
for commercial bean production because of a higher rainfall
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during the growing season, lower maximum summer
temperatures, and less damage resulting from hot
winds. The average yield data for these two sections,
particularly in Oklahoma and Texas, is dangerously
low; however, the ﬁgures are not indicative of the
possibilities because a large percentage of the acreage
has been planted on soils of low fertility. Many
farmers in Oklahoma report 20 to 25 bushel average
yields per acre when beans were planted on corn-land
soils.
“Missouri reports that ordinarily soybeans
produce grain in the ratio to corn 1 to 3. This is the
general ratio on a typical Missouri farm. Where the
corn yield is 30 bushels per acre, the bean yield will
be about 10 bushels per acre. This is due largely to
the corn being grown on the best land on the farm
and the beans on the medium or poorer soils. Farther
eastward in that state, where it is customary to grow
beans on land more comparable to the corn land in
fertility, this ratio narrows to 1 to 2½ or even 1 to 2.
“Introduce New Plasm: This is a matter of
primary importance in the soybean growing areas of
the Southwest. Soybeans must compete with corn,
cotton, and other cash crops which are normally
planted on our best soils. If the soybean-per-acre
income can be measured with other cash crop returns
in dollars and cents per acre to the farmer, then the
acreage will expand very materially.
“The shift to oil-type beans now means that new
germ plasm must be introduced into the southern
growing sections. Realizing the need for new
varieties of adapted high-producing oil beans for the
Cottonbelt, the Department of Agriculture and the
Regional Soybean Laboratory at Urbana, Illinois,
in cooperation with the state experiment stations,
inaugurated in 1943 a regional soybean testing and
breeding program for the Cottonbelt. This new
experimental work is known as the United States
Regional Soybean Laboratory testing program for the
Southern states. A similar program was started in the
central and northern states in 1942...” Address: Prof.
of Agronomy, Oklahoma Agric. Exp. Station, Stillwater, OK.
2453. Dike, Theodore Williams; Galber, Harry. Assignors to
I.F. Laucks, Inc. (Seattle, Washington). 1944. Apparatus for
making plywood and the like. U.S. Patent 2,357,880. Sept.
12. 8 p. Application ﬁled 2 Nov. 1939. 6 drawings.
• Summary: “The present application is a continuation-inpart of our copending application Serial No. 95,460, ﬁled
August 11, 1936, now Patent 2,178,566, dated November 7,
1939.
“Recently, as described in that application (Ser. No.
95,460), we have developed a new type of dispersed glues
very useful for hot pressed plywood manufacture and

characterized by a very heavy consistency. These adhesives
are aqueous dispersions preferably of proteinous character
which are non-self-ﬂowing and normally occupy a viscosity
range between about 10 and 90 No. 18 wire MacMichael, in
which range small masses have no ﬂow whatever and large
masses ﬂow only slowly under the inﬂuence of gravity.
“As fully described in our copending application, these
glues have demonstrated many advantages in hot pressed
plywood manufacture including remarkable uniformity of
adhesion with extremely low spread cost and great reduction
in water injected into the plies as well as in spoilage
difﬁculties such as stain and checking which have formerly
resulted from the tendency of normal ﬂuid glues to, migrate
deeply into the wood. These non self-ﬂowing adhesives,
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owing to their peculiar character, have come to be designated
in the industry as ‘mastic’ glues, and, therefore, for the sake
of brevity this descriptive term will be used in the subsequent
speciﬁcation.”
Note: Soy is mentioned only once in this patent, as “low
cost soybean mastic glue...” Address: Seattle, Washington.
2454. Bourse Egyptienne. 1944. La culture du “soja” en
Egypte: vertus et possibilités d’acclimatation [The culture
of the soybean in Egypt: properties and possibilities for
acclimatization]. Sept. 13. p. 34? [Fre]
• Summary: A few days ago, we announced that Egypt
would begin growing the soybean on a large scale–according
to a project developed by the Ministry of Agriculture
(ministère de l’Agriculture).
Dr. S. Michaeloff, who published a well-documented
study on the topic–a study published in the journal of
the Fuad I Society of Political Economy, Statistics and
Legislation (Société Fouad Ier d’Economie Politique, de
Statistique et de Législation)–has shown us today that “Soja
Hispida” is very rich in nutrients, including: carbohydrates,
protein, fat and phosphate salts, along with casein, albumin,
lecithin, lysine, histidine, etc.
Regarding enzymes, Dr. Michaeloff pointed out the
presence of a diastase that transforms starch into fermentable
sugar, which is very easy for the organism to digest. He also
called attention to the low levels of cellulose found in the
soybean, an indigestible, if not harmful, material.
One important point he makes is that soy ﬂour can be
used to produce bread for diabetics.
The author lists the many signiﬁcant uses in addition to
human food, according to the different varieties–some early,
others late–from a perspective of the food and industrial
economies.
Oil cake: for animal feed, containing between 40% to
45% protein.
Milk: called a “plant-based milk” (lait végétal), good for
both humans and animals.
Oil: many industrial uses, particularly for manufacturing
soap, as with cottonseed oil.
Casein: also for various uses: plastics, glue, etc.
Acclimatization: Contrary to the Ministry of
Agriculture’s plans to acclimatize the soybean in Asyut, Dr.
Michaeloff recommends Lower Egypt, the Mediterranean
coast and progressively, the expansion of the crop towards
Upper Egypt, as was done in North Africa, in the Caucasus
and in general by all countries that have acclimatized the
soybean.
... and preservation: To protect the crop from the cotton
bollworm, in another study published in this newspaper
on September 15, 1943, called “Fighting the cotton
bollworm–Use of arsenic and its risks,” the author generally
recommends using tobacco rather than arsenic salts. This
suggestion merits consideration by the relevant authorities.

2455. Ford Motor Co. 1944. Plain proof that agriculture and
industry can be, and must be, one (Ad). Soybean Digest.
Sept. p. 53.
• Summary: See next page. A photo shows the relatively
small Ford Motor Co. plant in Saline, Michigan. Located on
the banks of the Saline River, 31 miles west of Dearborn, it
was bought and reconstructed by Ford in 1934 and is now
one of 19 Ford Village Industries. The plant processes raw
soybeans into oil, meal, and other products. Forty men are
employed here; most of them are also farmers. Mr. Ford has
“one foot on the soil and the other in industry.”
His company uses 2,000,000 lb of soybean oil a year,
mostly in automobile paints and sand cores for casting.
The various other farm products required by Ford Motor
Company in a normal year are listed; they include cotton,
corn, linseed oil, molasses, wool, leather, lard and mohair.
2456. Galley, H.W. 1944. The soybean oil rainbow. Soybean
Digest. Sept. p. 27-29.
• Summary: “We must not let the rainbow of hope and
promise change to a mirage of disillusionment. In the
postwar period soybean oil must ﬁnd a market on the basis
of merit and price. More and better uses must be found or the
threat of over-production will become a very real fact. Mr.
Galley, manager of the oils division of A.E. Staley Mfg. Co.
for the past 14 years, has probably handled more soybean oil
than any living man. Formerly he was general sales manager
of the American Linseed Co. He is a member of the Edible
Oil Reﬁning Industry Advisory Committee.”
“As our ﬁrst troops crossed the Channel to invade
Normandy, they saw a rainbow over the coast of France.
Whether it is a biblical promise or a legendary myth, it put
courage in their hearts because traditionally the rainbow has
always been regarded as an omen of success.
“On this Silver Jubilee Anniversary of the American
Soybean Association we pause to do honor to the founders
of our industry. When we think of the courage, the hope and
the faith of these early builders, they must have envisioned
a rainbow with the legendary pot of gold at the end. What
they accomplished in these 25 years has been astonishing.
We have seen the crop grow from a few bushels to more than
200 million.
“At the beginning there were only one or two crushing
plants operating at short intervals. With the impetus of
war needs the processing capacity of the industry has been
expanded to a point that even the present tremendous
acreage does not match the processing capacity. Webster
says reﬂection is wisdom. This may be the time for soybean
enthusiasts to become realists. When small quantities
of soybean oil ﬁrst came on the market it entered the
tremendous ﬁeld of oils and fats and had relatively easy
sailing. Now that soybean oil represents a very substantial
percentage of the country’s oils and fats supply its problems
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are more acute. The present vast soybean oil production is a
potential threat to the stability of the industry, both from the
standpoint of the grower and the processor.
“The real commercial processing of soybeans in the
United States started in 1922. In that year the U.S. and world
consumption of fats and oils was much smaller than it is
today. In 1922 this country alone produced from domestic
and imported materials 7 billion pounds of fats and oils,
which included butter and lard. The domestic production
of soybean oil in 1922 was 750,000 pounds, or 1/100 of 1
percent. This ﬁgure was so insigniﬁcant that it easily found a
market.
“Ten years [in 1932] later the domestic production of
soybean oil was 39 million as compared to the total U.S.
production of 8 billion pounds of all fats and oils, or about
½ of 1 percent. Still enthusiasm ran high because of the ease
with which this amount was marketed.
“In 1939, the year before the war, the total fats and
oils production was about 9 billion pounds. Of this soybean
oil accounted for 458 million pounds, or about 5 percent.
Percentage wise soybean oil was steadily gaining against the
total production.
“In 1943 soybean oil production reached an all-time
high of 1 billion 233 million pounds as compared to 11
billion 350 million pounds of fats and oils of both domestic
and imported raw materials. In 1943 soybean oil represented
11 percent of our total supply of fats and oils.
“From 1932 to 1943 the total fats and oils production
in the United States increased 42 percent while soybean oil
increased 3,062 percent.
“There are two viewpoints to gain from these statistics.
The growth of this industry has been outstanding, resulting
from the cooperation of growers, processors, chemical
engineers, laboratory technicians, and ﬁnally through the
assistance of our customers who have found ways and means
of utilizing the versatility of soybean oil in their products.
“On the other hand, we are now at a very critical stage
in the development of our industry in realizing that the war
has helped materially in disposing of this large production
of soybean oil and that the post-war period brings new
problems. This has been demonstrated in the present war
by the government allocating the entire oil crop for edible
purposes. Fortunately, the large number of oil reﬁneries have
been able to handle the vast quantities as it poured out of the
crude mills. We are living in a day when reﬁning techniques
and processes have been developed to an amazing degree.
Production and hydrogenation capacity in this country has
been able to supply shortening, margarine and other products
to our armed forces, relief agencies, lend-lease and civilian
needs.
“A Weapon for War: It is well to compare our situation
with what happened during the last war. At that time our
shipping lanes were open to the South Paciﬁc and the Far
East. We were able to bring large quantities of coconut,

palm and other tropical oils into this country. Even these
imports did not sufﬁce to balance our need for fats and oils
for human consumption. Oils are essential to human life and
we cannot exist without them. We were dependent on the
domestic vegetable oils, cottonseed, corn and peanut as we
are today.
“Soybean oil was not being produced in this country
during World War I, but we imported large quantities
of Manchurian soybean oil. It was this Manchurian oil
that saved us from fat starvation. We reached the peak of
importation in 1918 when we brought in more than 335
million pounds of soybean oil. It is interesting to note that
with all the rapid progress that took place in our domestic
industry, not until 1939 did we reach soybean oil production
in this country in sufﬁcient volume to match the quantity we
imported from Manchuria.
“In our present war we would have been in far worse
condition had it not been for the existence of our great
soybean industry. Our source of coconut, palm, peanut and
other oriental oils was shut off by the entry of Japan into
the war. We had only lard and our vegetable oils to supply
not only our civilian needs for food purposes, but to furnish
our Army, Navy, Red Cross, relief agencies and lend-lease,
so again we may give thanks to our pioneers for having had
soybean oil produced in this country.
“The importance of soybean oil as a factor in winning
the war should not be underestimated. Few realize how tragic
our position would have been without it. There were no other
substitutes and we would have had to depend largely on
animal oils and fats, which would soon have been exhausted.
“The utilization of soybean oil is of prime importance
to this industry. Its versatility permits its use in foods and
in industrial products. Even though soybean oil has been
available in such vast quantities during these critical days, it
could not have been used in the manufacture of a diversiﬁed
line of foods had it not been for the helpful hand of the
chemists in our laboratories and the cooperative work of our
universities and colleges. We owe a vote of thanks to these
tireless workers behind the lines who have delved into the
mysteries of converting our great reservoir of crude soybean
oil into the palatable foods which we eat. Our chemical
engineers have worked unstintingly to develop processes
and equipment, and our research men have performed feats
which at times seem miraculous.
“In the edible industry the largest consumption of
soybean oil is in the manufacture of shortening, the second
is in the production of margarine. For these two purposes
the crude oil is shipped in tank cars to reﬁners where it is
neutralized, bleached, hydrogenated and deodorized. The
third largest use is as a reﬁned liquid oil in the manufacture
of mayonnaise and salad dressing. For such purposes the
crude oil goes through similar reﬁning steps but is not
hydrogenated. Further uses are in the manufacture of various
food products and for baking purposes.
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“When the war terminates soybean oil can again enter a
large ﬁeld of industrial uses. Being a semi-drying oil, it must
be fortiﬁed with driers, or used in conjunction with linseed,
tung, perilla or other natural drying oils. It is used in the
manufacture of paints, varnishes, enamels, and every type of
protective coating as well as in the manufacture of linoleum,
oilcloth and waterproof fabrics. That, however, is mentioning
only a few of the principal purposes for which the oil is
intended because the list of possible uses is a long one.
“While soybean oil is interchangeable with certain other
vegetable oils in some products, it also has its limitations. It
is not alone in its ﬁeld and particularly since the production
has reached such a high point, competition will be very keen
and more effort will be needed to dispose of it in the proper
channels and at a compensatory selling price. Cottonseed,
corn peanut and linseed oils as well as lard and butter
production will not cease simply because of the increased
quantity of soybean oil available. Also in the post-war period
when the shipping lanes will again open to the Far East, we
can expect heavy importations of tropical oils in the world
markets. We have a greater task ahead than lies behind us.
“New Uses: Soybeans have been so widely publicized
that everyone is familiar with them. Accepted uses have been
deﬁnitely established, but many others will be needed in
the post-war period if we are to dispose of a quantity of oil
similar to what we have been producing in the last several
years. Unquestionably new products are in the making, some
of which may be even more important than those now being
produced. Research programs are deﬁnitely shaped in dozens
of laboratories all over the country. Much study is necessary
because despite the nutritional, technological and economic
importance of constituents found in soybeans, little is known
regarding their structure, function and use. While some have
been determined, still other substances are undoubtedly
present in the soybean, but only a guess may be hazarded as
to their identity. Some are so complex that it is difﬁcult to
isolate them in the laboratory. Research of this type cannot
be hurried and we must not be misled in expecting the
impossible.” Continued. Address: Manager, Oils Div., A.E.
Staley Mfg. Co.
2457. Glidden Company (The). 1944. Glidden: Special
products for the special needs of industry (Ad). Soybean
Digest. Sept. p. 83.
• Summary: The contents of this ad (red and black on white)
are basically the same as those of Glidden’s ad (in Soybean
Digest, Sept. 1943, p. 53) titled “From Glidden: Always a
new development.”
2458. Product Name: Spred (Interior, Water-Based Paint
Based on Isolated Soy Protein).
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: Cleveland, Ohio.
Date of Introduction: 1944 September.

New Product–Documentation: P.E. Sprague. 1944.
Soybean Digest. Sept. p. 48. “Utilization of soya proteins
in industry.” “Due to the superior qualities of Alpha Protein
for the manufacture of certain types of emulsion paints, the
demand exceeds the supply. No doubt you have all seen the
national advertising of a new paint for interior decoration
called ‘Spred’–a product of this type.”
2459. Hayward, J.W. 1944. Utilization of soybean oil meal
as feed and fertilizer. Soybean Digest. Sept. p. 36, 38.
• Summary: “Soybean oil meal, having found wide
acceptance as one of the ﬁnest and most versatile of protein
concentrates, now is in very wide demand. Will it retain its
new-found friends after the war? Dr. J.W. Hayward, director
of biological research and development of Archer-DanielsMidland Co., Minneapolis, surveys the situation. He believes
utilization should continue to expand if research programs
are kept up and as experience grows.”
“Soybean growers, like all producers of raw materials,
are looking forward to the postwar period and wondering
just what the future holds for them. How many soybeans the
grower will attempt to produce is normally dependent upon
the economic aspects involved. Here the price per bushel of
soybeans in relation to the price for other staple crops is very
important in the mind of the grower.
“The primary product of soybeans is soybean oil meal.
Approximately 80 percent of the soybean is converted to
meal products by the processor.
“Just prior to declaration of World War II the production
of harvested soybeans was increased rather consistently
from year to year. Approximately 2 million tons of soybean
oil meal were produced from the 1941 soybean crop. This
compares with a total domestic production of all highprotein concentrates during the pre-war period of 5 million
to 6 million tons annually. These ﬁgures include dry-milk
products as such and the equivalent, fed as liquid milk on the
farms.
“Under the impetus of the war our present production
of soybean oil meal is about 3 million tons annually
and compares with a total production of high-protein
concentrates of about 11 million tons.
“The tremendous increase in livestock numbers has
provided a strong demand for high protein concentrates
produced during the past 2 or 3 years. In planning for the
future, however, we should not forget that during the prewar period 5 million tons of these protein concentrates were
considered a burdensome supply for our country as a whole
and most of us still recall those days when soybean oil meal
sold at $20 per ton and less F.O.B. the mills, and rather hard
to sell at that ﬁgure.
“Demand Strengthened: However, the demand for
soybean oil meal in the post-war period will be strengthened
by the widespread familiarity with its proven nutritional
properties. Because of aggressive research and expanded
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wartime usage, many of the nutritional values of soybean
oil meal were quickly revealed. Ten years ago, yes, even 4
years ago, there were many who were not familiar with the
qualities of soybean oil meal. Today soybean oil meal is
widely accepted as one of the very ﬁnest and most versatile
protein concentrates available.
“Soybean producers may well ask if we can expect
further advances in the science and technology of using
soybean oil meal in animal and poultry rations. This is a
fair question because further improvements will expand the
market for soybean oil meal. If it is fair to predict the future
of soybean oil meal on the basis of what we have learned
about the older, more established protein concentrates, then
it can be said without question, that we still do not know all
there is to know about soybean oil meal.
“Meat scraps and ﬁsh meal, for example, are old
established proteins and yet even today we are still learning
pointers on what it takes to make these ingredients function
in rations for livestock and poultry. The amino acid approach
to protein quality has merely been scratched and I predict
that this is one phase of protein concentrate studies that will
receive a great deal of attention during the years ahead. I
have further conﬁdence that such a study will not limit the
utilization of protein concentrates, but rather provide greater
knowledge of their makeup and thus make it easier for the
consumer to utilize them to best advantage.
“The great percentage of our soybean oil meal
production is used in animal and poultry feeds. You may well
ask just what we can expect in the way of utilization by the
various classes of animals and poultry on the farm or in the
commercial feed lots or specialized production units.
“Dairy cattle have normally constituted a demand for 50
percent of all the vegetable protein concentrates produced.
During times of normal supply and competition we can
expect that soybean oil meal will sell to dairy farmers on
the basis of its cost per pound of digestible protein as these
consumers do not generally pay a premium for protein
quality. In this respect soybean oil meal will have to be
placed in a class with some of the other protein materials
which have not been generally praised for their efﬁcient
protein.
“Beef cattle and sheep do not normally constitute
a very large outlet for high protein concentrates except
in times of very large production and low prices. These
animals normally utilize a large proportion of roughage
to concentrates. There are periods of about 3 months out
of the year when range cattle and sheep are fed protein
concentrates; even then the quality is limited.
“No one seems to know just what percentage of our total
protein concentrate supply can be utilized by beef cattle and
sheep during normal times. The Feed Industry Council, in
their recent estimates on feed usage for 1944, have allotted
beef cattle and sheep 20 percent of the total supply of high
protein concentrates. This ﬁgure may be a triﬂe conservative

for the future because feeding margins do not justify highly
ﬁnished beef and lamb. Under the free economy of pre-war
years many beef cattle and sheep were fed in feed lots for
periods of 3 to 6 months. During this time they normally
received a protein concentrate in addition to the usual grain
and roughage ration.
“If soybean oil meal should ever be priced as cheaply
as it was several years ago, beef cattle and sheep feeders can
well afford to use it as a substitute for corn. Quite extensive
work has been conducted at the University of Illinois on
this very subject. They have found that beef cattle gain even
more rapidly when soybean oil meal is fed with corn in the
proportion of about 1 part soybean oil meal to 4 parts of
corn, or 1 to 2 than they do when the proportion is 1 to 7.
Dressing percentage and selling price also favor the higher
levels of soybean oil meal. These studies have shown that
soybean oil meal is actually worth more when fed at high
levels than when fed at a ratio of 1 to 7.
“Lamb Rations: In the case of lambs it has been
demonstrated that soybean oil meal may actually replace all
of the corn in a standard shelled corn, corn silage, soybean
oil meal ration. Lambs which received .84 lbs. of soybean
oil meal daily and no corn actually gained more rapidly than
when the soybean oil meal and corn were fed in the standard
proportions of 1 to 7 and 1 to 9.
“Hogs constitute the greatest potential demand for
protein concentrates of any class of farm animals and
poultry. Hogs belong to the class of critical animals which
require protein of high quality for maximum development.
For that reason soybean oil meal, when properly processed,
is considered a favorite protein concentrate for hogs.
“Recent advances in hog nutrition have emphasized the
need to maintain adequate levels of minerals and vitamins
regardless of the protein source. This is of basic importance
in all rations. When this practice is followed soybean oil
meal can supply the major portion of supplemental protein in
all types of hog rations.
“If we consider hog production in the United States
during 1940 as a fairly normal year and if we fed these
hogs properly balanced rations with respect to protein,
there would be a potential annual need for 3 million tons of
soybean oil meal, even if soybean oil meal supplied only
half of the supplementary protein. Thus we see that if the
various established agencies are successful in putting across
an educational campaign for the proper nutrition of hogs, this
class of animals can very easily become our greatest outlet
for soybean oil meal and an outlet that will possibly justify
an increase in soybean oil meal over our present production.
“Poultry, is, of course, our most dependable consistent
outlet for protein concentrates. The poultry population of
this country is normally fairly steady. Its ﬂuctuations are less
violent than in the case of hogs. Poultry, like hogs, responds
to proteins of high quality and thus a premium is placed
on soybean oil meal for use in poultry rations. Here again,
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correct processing and supplementation of soybean oil meal
is necessary for maximum results.
“I consider it appropriate to give credit to the poultry
industry for pioneering soybean oil meal more aggressively
than any other animal industry. This group was ﬁrst to
learn just what it takes to make soybean oil meal function
properly in a complete feed. It was the poultry industry that
ﬁrst placed emphasis on properly cooked soybean oil meal.
With emphasis on poultry requirements for quality protein,
the extracted or 44 percent soybean oil meal came into high
favor.
“Fur-bearing animals, rabbits, dogs and other pets,
may possibly become a more important outlet for soybean
oil meal than they have been in the past. They have been
the last class of animals to accept soy products as a protein
ingredient, with the possible exception of dogs. Although
the protein quality of soybean oil meal is very satisfactory
for fur-bearing animals, such as foxes and mink, there are
apparently other factors to consider in making soybean
oil meal most useful for these animals. There are now an
estimated 15 million dogs in the United States, so we must
admit that these animals themselves constitute a very large
potential demand for feed ingredients.
“Thus far the outlet for soybean oil meal and
other organic materials for fertilizer purposes has been
comparatively small. During a normal year 50,000 tons of
all organic fertilizers is considered a relatively signiﬁcant
tonnage. During the war years this tonnage has been reduced
to an estimated 20,000 tons. Of course, as you know,
soybean oil meal has been restricted for feed purposes
and not permitted for use as a fertilizer during our present
emergency. The over-all demand for fertilizer varies, of
course, but during the present year, there is an estimated
demand for probable delivery of some 11 million tons of
fertilizer.
“Organic Fertilizers: There are many advantages to
organic fertilizers. Soybean oil meal has already proved
itself as a reliable carrier of organic nitrogen. Fertilizer tests
at the Connecticut Tobacco Experiment Station have shown
soybean oil meal to be signiﬁcantly superior to cotton seed
meal as an organic fertilizer. This superiority is based on the
greater availability of the nitrogen in soybean oil meal...”
Address: Director of Biological Research and Development,
Archer-Daniels-Midland Co., Minneapolis.
2460. May, O.E. 1944. Soybean research: A look into the
future. Soybean Digest. Sept. p. 39-40.
• Summary: Editor’s introduction: “Dr. May, as chief
of the Bureau of Agricultural and Industrial Chemistry,
administers the four regional research laboratories. He
organized and directed the Northern Regional Research
Laboratory at Peoria, from the time of its establishment in
1939 to 1942. Prior to that, he organized and directed the
Soybean Industrial Products Laboratory at Urbana. Forty-

two years old, Dr. May is one of the
younger men in responsible research
positions.”
Contents: Introduction.
Wholehearted cooperation. Removal
to Peoria. Future difﬁcult. Norepol–
Norelac.
About the U.S. Regional Soybean
Industrial Products Laboratory at
Urbana, Illinois, and the Northern
Regional Research Laboratory at

Peoria, Illinois.
“To establish a base from which we can estimate the
future, it is desirable ﬁrst to survey the past. A survey of the
history of the development of the soybean industry in the
United States is both interesting and enlightening. Being
a research man, of course, I will talk about the part that
research has played in the development of the soybean. For
this purpose I wish to return brieﬂy to the early part of 1936,
the time at which the U.S. Regional Soybean Industrial
Products Laboratory was authorized by the Secretary of
Agriculture. At that time it was apparent that much needed
to be done and that a centralized laboratory could perform
useful services not only by its own research but also by
collecting information for all those wishing to advance the
industrial utilization of soybeans.”
“Wholehearted Cooperation: One of the most important
factors in the Laboratory’s research on soybeans in the past
and one of the best omens for progress in the future is the
wholehearted cooperation between all parties concerned.
The program of the Laboratory was outlined and the location
ﬁxed at a conference between the agricultural experiment
station directors of North Dakota, South Dakota, Nebraska,
Kansas, Minnesota, Iowa, Missouri, Wisconsin, Illinois,
Indiana, Ohio, and Michigan, and U.S. Department of
Agriculture representatives. Suggestions on, and assistance
in, formulating the program were also received from the
National Soybean Processors Association, individual
soybean companies, and, last but not least, the American
Soybean Association.
“In the physical establishment of the Laboratory, great
credit is due to Dr. W.L. Burlison for his wise guidance
and assistance. Through Dr. Burlison and the late Dean
Mumford, every facility of the University was placed at our
disposal, and Dr. Burlison’s keen interest and enthusiasm
have been a continued support to our program. Laboratory
work was also undertaken at the agricultural experiment
stations of Indiana and Minnesota under the direction
respectively of Doctors H.R. Kraybill and C.H. Bailey. These
two men, together with collaborators appointed from the
other states mentioned previously, have contributed to the
success of the Department’s research on soybean utilization.”
“In July 1942 the chemical and engineering research of
the Laboratory was transferred, by an act of Congress, from
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Urbana to the Northern Regional Research Laboratory at
Peoria. The years from 1936 to 1942 had been productive.”
“Removal to Peoria: Removal of part of the Laboratory
to Peoria has resulted in an expansion of all phases of
soybean research. Increased facilities at the Northern
Regional Research Laboratory have permitted faster progress
on the chemical and engineering program. In the brief period
since the move to Peoria, Norepol and Norelac have been
developed. Both of these products are based on certain
polymerized fat acids for which soybean oil is by far the
largest source. Study of the separation of soybean oil into
fractions by liquid-liquid extraction was started at Urbana
and is being actively continued at Peoria.”
A small portrait photo shows O.E. May. Address: Chief,
Bureau of Agricultural and Industrial Chemistry.
2461. McIlroy, G.G. 1944. Where to in Cornbelt soybean
production. Soybean Digest. Sept. p. 29-30.
• Summary: “Our soybean production is now the largest of
any nation. Whether this production will drop back to one
hundred million bushels annually, remain about the same,
or increase another one hundred million bushels, is the
question. It all depends on the price offered the American
farmer. As long as he can get a per bushel price as good in
comparison to prices of corn, oats and wheat as he is getting
today, you can look for no decrease in our soybean acreage.
It would be, in my opinion, the height of folly to venture
even a guess as to what the price might be a few years after
our wars are over.
“The world is overﬂowing with vegetable oils of low
production cost ready to pour into our country just as soon
as ships are ready and available for such use. What about the
postwar tariffs? Will markets for fats and oils be developed
abroad? Will renewed imports of vegetable oils lessen the
demand for soy oil? Will proteins, other than those derived
from the soybean, depress the price of the soybean when we
have fewer animals to be fed?
“These are some of the factors which will determine
our production in the postwar years. Of one thing we can
be certain–progress will be made in securing better yielding
varieties, in more efﬁcient methods of removing the oil from
the bean, and in developing many new uses for various bean
products. Of the newer varieties, we should consider the
Earlyana and the Lincoln–both discovered and developed by
Cornbelt agricultural colleges, and experiment stations.
“The Earlyana is a new variety released by Purdue in
1943. It is one of the earliest varieties of satisfactory oil
content recommended for northern Indiana and northwestern
Ohio, being 5 to 7 days earlier than the Richland. It is taller
than the Richland, does not set beans so close to the ground
and will out-yield the Richland on lighter soils.
“The Richland will continue to be a popular early
variety on very fertile soils in northern Ohio and Indiana,
but it is expected that the Earlyana will largely replace the

various other early varieties, on all lighter soils.
“The Earlyana will give growers wanting to follow
soybeans with wheat, ample opportunity in the shorter season
areas to get wheat in the ground by ﬂy-free date or soon
after and will yield within 2 to 4 bushels of the midseason
varieties such as Dunﬁeld, Illini, Manchu and Mandell,
which mature 10 days to 2 weeks later than the Earlyana and
are generally too late for wheat seeding. These early varieties
will mature when planted later than the midseason varieties
can safely be planted.
“No Earlyana seed was available for general use in
1944, but there will be quite a little for 1945 and probably
plenty for 1946.
“Lincoln variety: The Lincoln soybean is the most
outstanding of all soybean varieties yet introduced. It
is a product and development, primarily of the Illinois
Experiment Station and the Illinois College of Agriculture.
We Ohioans wish we might claim some credit, yet we are
forced to admit that we never saw it until 1939. The Lincoln
has been tested for the past 6 years in 82 cooperative tests
throughout the soybean belt. Ohio, Indiana, Illinois, Iowa,
Missouri and Nebraska cooperated with the U.S. Regional
Soybean Laboratory in these tests. The Lincoln has averaged
4 to 6 bushels, or 20 percent higher yield in these tests than
such other standard midseason varieties as Dunﬁeld, Illini,
Mingo, Mandell and Scioto. Lincoln should now replace all
of these varieties including the various strains of Manchu. It
also lodged less, had better quality seed, matured at about the
same time as the Dunﬁeld and Illini and averaged 8 percent
more oil with a higher iodine number. In regional tests in the
above states it yielded 5.9 bushels more than Mandell and
contained 2.3 percent more oil. With these deﬁnite ﬁgures of
superiority, it is reasonable to state that the grower, who has
Lincoln seed for his soybean acreage, can cut his production
costs 25 percent. That is, if it costs him $1.00 to grow 1
bushel of Dunﬁeld, he can grow a bushel of Lincoln for 75¢
which is a material saving in anybody’s business.
“There was no Lincoln seed available for 1944 except
to growers who have agreed to increase it for seed purposes
only. Considerable seed will be available for 1945 and
enough for everyone, we hope, by 1946. Along the line
of new uses, we may also expect many new chemurgic
developments which, in the aggregates will require an
increasing percentage of our soybean production.
“Last February in Columbus we had a two-day meeting
sponsored by the National Forecast Council of the Ohio
Development and Publicity Commission. A number of
outstanding men made very wonderful talks relative to what
the postwar years had in store for us. One of these talks was
of especial interest to me. It was made by Robert A. Boyer,
formerly of Ford Motor Co. and now with The Drackett
Co.–you all know him. Mr. Boyer, as a research man, tried to
pass on to his listeners some of his enthusiasm for the future
of the soybean, along with some practical reasons for his
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enthusiasm. I am going to attempt to give you sort of a brief
of a portion of Mr. Boyer’s talk.
“Mr. Boyer said that in spite of the large amount of
publicity given the soybean oil and the use of the residue
meal, containing the high percent of protein, the most
promising and interesting part of the story has not been told.
“In our childhood days we learned to classify objects
and materials in the so-called ‘Animal, Mineral or Vegetable
Kingdoms.’
“It is with the mineral group that we, as a people, have
reached our highest degree of achievement. As we think
of this accomplishment, we must acknowledge that the
mineral deposits of the earth’s surface have been pretty
well discovered and probably are on the way to exhaustion.
Sooner or later we are going to have to obtain our mineral
supplies from more distant and remote points, or from
materials bearing a smaller percentage of the desired
elements. Costs will go up. Some nations will not have
desirable supplies of necessary minerals.
“Let us consider the vegetable world. Man’s
accomplishment in this kingdom is not impressive. There
are over 250,000 species of plants already identiﬁed by
botanists. Of this number we make use of less than 1 percent,
and this 1 percent includes our agricultural industry.
“In this vegetable world we ﬁnd an awful lot of what
our scientists call cellulose. The wood from the trees, the
stalks and leaves of all plants and crops are mainly cellulose.
Today we have vast industries in lumber, cotton, rayon
and plastics, all products of a certain type of mechanical
manipulation of cellulose. The vegetable world will repeat
itself year after year. The science of farming today is, in
part, simply a method of controlled production of a very few
vegetable plants. Nature really does the job. She gives us an
inexhaustible supply, a deﬁnite advantage over the limited
minerals.
“In the plants, the seed is the only part in which we ﬁnd
any quantity of fats and protein. As I said before, the stems
and leaves are cellulose.
“Highest form: The animal kingdom represents nature
in its highest and most complex form. In the animal kingdom
protein plays the same role as cellulose in the vegetable
kingdom. Protein is the essential and all important element
in every moving thing and living creature on this earth. But
when we look for important industries other than food based
on protein to compare with the cellulose developments of the
vegetable world, we ﬁnd none.
“Here is where the soybean comes into the picture. This
new chemurgic crop makes available to industry for the ﬁrst
time an almost unlimited supply of low cost protein that can
be easily stored, handled and extracted in a pure form.
“A few years ago, when it was ﬁrst realized that such
an inexhaustible supply of low cost protein could be secured
from the soybean, our research laboratories, which were
devoted to this type of experimentation, immediately started

a program to convert the protein directly from the soybean
into ﬁber instead of feeding it to the sheep and harvesting
the wool from the sheep. These research men, after many
years of tireless work, are able today to produce a useful
ﬁber directly from the soybean. Although they feel that their
present results are crude in comparison to what they will
develop within a few years, their present product indicates,
positively, that they are on the right track. It requires the
produce from 1 acre of land to support 1 sheep for 1 year to
produce 8 pounds of wool. If the acre of land is used for the
production of soybeans, the scientist can produce 200 pounds
of soybean ﬁber.
“All other ﬁbers produced from the vegetable world,
such as cotton, ﬂax, hemp, are composed of cellulose. All
ﬁbers produced by the animal kingdom are composed of
protein. In spite of the fact that many of the cellulose ﬁbers
are cheaper and sometimes stronger, man is still dependent
on the protein ﬁbers, such as wool, for all uses which require
warmth, resilience and the ability to retain a desired or given
shape. And so we have the protein ﬁber made directly from
the vegetable world. It is but the start of a new industry
which can be highly important and far reaching in its effects.
A new use for the soybean, which at present is proﬁtably
utilizing 14 million of our American farm acres.
“We will all agree that the soybean is a desirable crop
from the farmers’ standpoint, if and when the unit price is
sufﬁcient to give the farmer some money advantage over
other crops. Since laws already passed provide for a ﬂoor
on farm products, for 2 years after our wars are over, of 90
percent parity, it is certain, in my opinion, that we will have
for each of the next 2 years an acreage planted little less than
the 14 million we have in 1944.
“From 1946 on I am most optimistic. I have the greatest
of conﬁdence in the soybean and in the men behind the
soybean industry. I have been intimately associated with both
for many years. Difﬁculties have been met and overcome
in the past, and difﬁculties will be met and overcome in the
future. You, my readers, have a similar feeling.”
A portrait photo shows G.G. McIlroy. Address: Director,
National Farm Chemurgic Council; President, Farm
Management, Inc., Irwin, Ohio. A former president of the
American Soybean Assoc.
2462. McMillen, Wheeler. 1944. The next twenty-ﬁve years
[in the soybean industry]. Soybean Digest. Sept. p. 31-32.
• Summary: See next page. A discussion of the past and
an attempt to predict the future of soybeans in America. A
portrait photo shows Wheeler McMillen. Address: Editor-inChief, Farm Journal & Farmer’s Wife.
2463. National Soybean Processors Association. 1944. Year
book, 1944-1945 (Association year). Chicago, Illinois. 71 p.
• Summary: Contents: Constitution and by-laws (incl.
committees, code of ethics). Ofﬁcers, directors and
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committees for 1944-45. Membership of the National
Soybean Processors Association. Trading rules governing the
purchase and sale of soybean oil meal. Appendix to trading
rules on soybean oil meal: Ofﬁcial methods of analysis
(moisture, protein, oil, crude ﬁber–ofﬁcial). Trading rules
on soybean oil. Appendix to trading rules on soybean oil:
Uniform sales contract, reﬁning loss method (cup reﬁning
test, tentative ofﬁcial centrifugal reﬁning test), soybean oil
bleach test–reﬁned oils, free fatty acids, tentative method of
grading soybean oil for green color, ofﬁcial method for oil
sampling, standard speciﬁcations for crude soybean oil for
technical uses, moisture and volatile matter (vacuum oven
method, hot plate method), modiﬁed Gardner break test,
iodine number–Wijs method, unsaponiﬁable matter, ofﬁcial
chemists and samplers for oil.
Article IX, Committees, lists and describes each.
The section titled “Ofﬁcers, directors, and committees”
(p. 13-20) states: President: Edward J. Dies. V.P., Chairman
Executive Committee: E.K. Scheiter. Secretary: C.E. Butler.
Treasurer: E.F. Johnson. Ass’t. Treasurer: F.G. Duncanson.
Executive Committee: E.K. Scheiter, Chairman, D.J.
Bunnell, C.E. Butler, Edward J. Dies, Jasper Giovanna, S.F.
Johnson, Mr. June S. Mitchell, H.R. Scroggs.
Board of Directors (Term expiring Sept. 1945): C.E.
Butler, H.L. Dannen, Roger Drackett, Howard Kellogg, Jr.,
W.H. Knapp, H.R. Scroggs. (Term expiring Sept. 1946):
H.A. Abbott, D.J. Bunnell, H.E. Carpenter, J.B. DeHaven,
Philip S. Duff, P.M. Jarvis. (Term expiring Sept. 1947):
J.H. Caldwell, Jasper Giovanna, Mr. June S. Mitchell, E.K.
Scheiter, H.R. Schulze, P.E. Sprague.
Standing committees: For each committee, the names
of all members (with the chairman designated), with the
company and company address of each are given–Trafﬁc
and transportation. Research. Technical. Soybean grades

and contracts. Oil trading rules. Meal trading rules. Soy
ﬂour. Crop improvement. Soybean research council. Trade
development. Edible soybean. Handwritten on blank facing
pages: Contract. Margarine. Wartime exports (11 March
1945). Soybean oil meal industry advisory committee.
Nominating committee (16 July 1945). Uniform rules and
standards committee for soybean oil meal (14 Sept. 1945).
Urea yield committee (14 Sept. 1945).
The following organizations, and individuals are
members of NSPA: Albers Milling Co., Seattle, Washington
(W.P. Kyle). Allied Mills, Inc., Board of Trade Bldg.,
Chicago, Illinois (6 members). Archer-Daniels-Midland
Co., Box 839, Minneapolis, Minnesota; Chicago, Illinois;
Decatur, Illinois; Toledo, Ohio (5 members). Berea Milling
Co. (The), Lexington, Ohio. Blanton Mill (The), St.
Louis, Missouri. Boone Valley Cooperative, Eagle Grove,
Iowa. Buckeye Cotton Oil Co. (The), Cincinnati, Ohio;
Louisville, Kentucky; Memphis, Tennessee. Cairo Meal
& Cake Co., Cairo, Illinois. Cargill, Inc., Minneapolis,
Minnesota (Julius Hendel); Springﬁeld, Illinois (Eric Nadel);
Cedar Rapids, Iowa (L.O. Hauskins); Fort Dodge, Iowa
(H.E. Marxhausen). Central Iowa Bean Mill, Gladbrook,
Iowa. Central Soya Co., Inc., Chicago, Illinois; Gibson
City, Illinois; Decatur, Indiana (3 members). Clinton Co.,
Clinton, Iowa (E.W. Myers). Concord Soya Corporation,
Concord, Michigan (W.C. Whittecar). Dannen Grain &
Milling Co., St. Joseph, Missouri. Decatur Soy Products
Co., Decatur, Illinois (Jasper Giovanna). Drackett Co. (The),
Cincinnati 32, Ohio (Roger Drackett). Elevators & Mills,
Inc., Windfall, Indiana (Mr. June S. Mitchell). Fairﬁeld Soy
Mill, Fairﬁeld, Iowa (Jos. Sinaiko). Farmers Cooperative
Assn., Ralston, Iowa (Karl Nolin). Farmers Cooperative
Co., Dike, Iowa (C.M. Gregory). Farmers Cooperative
Elevator, Martelle, Iowa (C.K. Gordon -> H.B. Lovig).
Fayette Soy Bean Mill, Fayette, Iowa (J.M. Durfey -> W.V.
Clark). Funk Bros. Seed Co., Bloomington, Illinois (H.A.
Abbott). Galesburg Soy Products Co., Galesburg, Illinois
(Max Albert). General Mills, Inc., Vegetable Oil and Protein
Div., Minneapolis, Minnesota (W.H. Eastman); Belmond,
Iowa (W.E. Flumerfelt). Glidden Co. (The), Cleveland,
Ohio (P.E. Sprague); Chicago, Illinois (A.A. Levinson ->
R.R. Stegler). Gooch Milling & Elevator Co., Lincoln,
Nebraska (M.R. Eighmy). Hemphill Soy Products Co.,
Kennett, Missouri (W.A. Hemphill). Hiawatha Soybean Mill,
Hiawatha, Kansas (A.G. Thomson). Honeymead Products
Co., Cedar Rapids, Iowa (D.O. Andreas -> Osborn Andreas);
Spencer, Iowa (J.M. Wilson -> Steve Burke); Washington,
Iowa (Hugo Lensch). Hoosier Soybean Mills, Marion,
Indiana (J.H. Caldwell, Jr.). Huegely Elevator Co., Nashville,
Illinois (J.W. Huegely). Hulcher Soy Products, Virden,
Illinois (Norman E. Hulcher). Iowa Soy Co., Redﬁeld, Iowa
(E. Lyster -> H.R. Straight). Kansas Soybean Mills, Inc.
(The), Emporia, Kansas (Ted W. Lord). Laucks (I.F.), Inc.,
Portsmouth, Virginia (H.F. Armstrong). Mankato Soybean
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Products Inc., Mankato, Minnesota (Frank J. Bergman ->
W.A. Berge). Marr (Pete) Soybean Mills, Fremont, Nebraska
(Pete Marr). Mellott Grain Co., Mellott, Indiana (Milford
Knowles). Muscatine Processing Corp., Muscatine, Iowa
(G.A. Kent). Old Fort Mills, Inc., Marion, Ohio (Ralph Kail).
Owensboro Grain Co., Owensboro, Kentucky (William M.
O’Bryan). Pillsbury Soy Mills, Clinton, Iowa (Raymond C.
Ilstrup); Centerville, Iowa (H.R. Schultz). Procter & Gamble
Distributing Co., Cincinnati, Ohio. Procter & Gamble,
Ivorydale, Ohio (W.H. Knapp). Producers Cooperative
Oil Mill, Oklahoma City, Oklahoma (O.K. Winterringer).
Quincy Soybean Products Co., Quincy, Illinois (Irving
Rosen). Ralston Purina Co., St. Louis, Missouri (E.F.
Johnson); Kansas City, Missouri (G.H. Banks); Lafayette,
Indiana (Ralph Guenther); Iowa Falls, Iowa (H.N. Johnson);
Circleville, Ohio (Hal Dean). Shellabarger Soybean Mills,
Decatur, Illinois (W.L. Shellabarger). Simonsen Brothers,
Quimby, Iowa (W.E. Simonsen). Sioux Soya Co., Sioux
City, Iowa (H.R. Scroggs). Southern Cotton Oil Co. (The),
Goldsboro, North Carolina (C.S. Ragan); Tarboro, North
Carolina (W.A. Moore). Soya Processing Co., Wooster, Ohio
(H.H. Heeman). Soy Bean Processing Co., Waterloo, Iowa
(C.E. Butler). Soy-Rich Products, Inc., Wichita, Kansas
(B.S. Brooks). Spencer Kellogg & Sons, Buffalo, New
York; Chicago, Illinois; Decatur, Illinois; Des Moines, Iowa
(Howard Kellogg, Jr.). Staley (A.E.) Mfg. Co., Decatur,
Illinois (E.K. Scheiter); Painesville, Ohio (H.D. Egly ->
Thomas Longbons). Swift & Co., Chicago, Illinois (P.M.
Jarvis). Swift & Company Oil Mill, Cairo, Illinois (W.B.
Stone). Swift & Company Soybean Mill, Champaign, Illinois
(N.P. Noble). Swift & Company Soybean Mill, Des Moines,
Iowa (A.F. Leathers). Swift & Company Soybean Mill,
Fostoria, Ohio (S.D. Hollett -> H.S. Byrd). Toledo Soybean
Products Co., Toledo, Ohio (J.H. Brown). Wells (Ralph) &
Co., Monmouth, Illinois (Ralph Wells). West Bend Elevator
Co., West Bend, Iowa (R.W. Jurgens). Western Soybean
Mills, Sioux Falls, South Dakota (E.A. Woodward). Williams
Milling Co., Sac City, Iowa (Leo W. Williams).
Organizations represented on committees: American
Soybean Association, Hudson, Iowa (George Strayer,
Howard Roach). Illinois College of Agriculture, Urbana,
Illinois (Dr. W.L. Burlison, J.W. Lloyd). U.S. Regional
Soybean Laboratory, Urbana, Illinois (Dr. R.T. Milner).
Handwritten: New members added since publication
of the Trading Rules Book–Big 4 Cooperative Processing
Assn., Sheldon, Iowa (Morel M. Stientjes, Mgr., April
1945). Delphos Grain & Milling Co., Delphos, Ohio (Floyd
E. Hiegel, Pres., Aug. 1945). Haynes Soy Products Inc.,
Portland, Indiana (W.V. Helﬁker, Ofﬁce Mgr., May 1945).
Holland Pioneer Mills Inc., Ohio City, Ohio (G.A. Holland,
Pres., March 1945). Jamesville Mills, Inc., Jamesville,
Wisconsin (A. Roger Hook, Mgr., Oct. 1945). Kansas Soya
Products Inc. (The), Kansas City, Kansas (Richard Lord, V.P.
& Treas., Oct. 1943). North Iowa Cooperative Processing

Association, Manly, Iowa (Glenn Pogeler, Mgr., Nov. 1944).
Honeymead plant in Spencer, Iowa, bought Doughboy Mills,
Inc., New Richmond, Wisconsin (4 Dec. 1945). Washington
Soy Mill: Name changed by Joe Sinaiko from Honeymead’s
plant in Washington, Iowa (19 Dec. 1945).
Note: This is the earliest document seen (March 2008)
that uses the name “North Iowa Cooperative Processing
Association.” The word “Cooperative” is spelled without a
hyphen. Address: 3818 Board of Trade Building, Chicago 4,
Illinois.
2464. Schmutzler, Alfred F.; Othmer, Donald F. 1944.
Printing inks from colloidal dispersions of soybean protein.
Industrial and Engineering Chemistry, Industrial Ed.
36(9):847-50. Sept. [25 ref]
• Summary: “In the preparation of printing ink vehicles,
best results can be obtained when an optimum amount of
paraformaldehyde is reacted with the dispersed soybean
protein in diethylene glycol.” Address: Polytechnic Inst.,
Brooklyn, New York.
2465. Sprague, P.E. 1944. Utilization of soya proteins in
industry. Soybean Digest. Sept. p. 47-48, 51. [15 ref]
• Summary: “The incentive to try to make and to use soya
protein industrially sprang originally from the fact that
all types of proteins that had found an established use in
manufacturing operations were of animal origin and fairly
high in price.” It is important to realize that soya protein is
a very complex and sensitive substance. About 20 years ago
I.F. Laucks in Seattle, Washington, made the ﬁrst determined
efforts to use soya protein on a substantial in U.S. industry.
He was successful in making plywood adhesives. Alpha
Protein, a pure or isolated protein made by the Glidden Co.
Soya Division, is the only isolated protein manufactured
at this time on a commercial scale. While much valuable
research has been done in this ﬁeld, the actual usage of
soybeans for the production of industrial protein products has
been principally realized by Laucks and Glidden.
The principal use for the isolated protein is in the ﬁeld
of foam solutions, paper coatings, paper sizing (Prosize),
and certain types of interior emulsion paints (Spred). “About
100 million square feet per month of water-resistant 3-ply
plywood are currently being manufactured with soybean
glue” (Personal communication, I.F. Laucks, Inc.).
“The Ford Motor Co. advise that whereas for the
duration they have abandoned the use of soya proteins, at
the peak of their use treated soybean meal in core binder
compounds was consumed at the rate of about a million
pounds annually, and of the several million pounds of thermo
setting plastics Ford used annually, about half of this was a
soybean molding compound, which in turn contained about
one-third soybean meal. As you know, prior to the war very
substantial tonnages of meal were used in the manufacture of
mixed fertilizers because of the protein content, and no doubt
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this is properly to be included in the category of industrial
usage.”
There have been commercial failures in this ﬁeld.
Synthetic soya wool is but one example.
Presently about 2.5 million bushels of soybeans go
into industrial uses. Fully 75% or more of this is required
for proteins used in critical wartime industrial applications.
Given that the U.S. soybean crop is presently about 200
million bushels/year, industrial uses account for only about
1.25% of the total. This crop contains about 4,800 million
lb of protein. The million pounds of core binder and the half
million pounds of soybean molding compound required each
year by the Ford Motor Co. required only about 30,000 to
35,000 bushels of soybeans–a mere drop in the bucket.
“Do not miss the signiﬁcance of the fact that the 1943
crop of beans was the ﬁrst which ever went to market
on the basis where the oil and the moisture content was
recognized from the processor’s standpoint nor the recently
announced ceiling regulations from OPA [Ofﬁce of Price
Administration] which are recognizing the protein content
of meal and by-products in terms of penalties for any
deﬁciency.”
Concerning the future, about 40% of all softwood
plywood and 80% of all hardwood plywood is made
with glues other than soybean glue–and principally with
synthetic resin glues. The latter are gaining in popularity
at the expense of soya glues because they have desirable
performance characteristics.
A small portrait photo shows P.E. Sprague. Address:
Vice president, The Glidden Co.

that Kansas is on the threshold of untold development of
farm products through chemurgic processes.
“’We wouldn’t be worrying about postwar depressions
or relief rolls in Kansas if every community had something
like this.’”
The plant uses the solvent extraction process with
trichlorethylene developed at Iowa State College, and has
a capacity of 20 tons per day. The ﬁrm is owned by J.J.
Thomson and his son, Glen. The foreman is Charles E.
Nelson. A photo shows the building, which seems to be
based on an elevated a Quonset Hut. The company name,
“Thomson’s Soya Mill,” is written over the front door.

2466. Bayles, D.P. 1944. Soybean oil plays pinch-hitting
role. Domestic Commerce 32(10):10-11. Oct. *
• Summary: Discusses the uses of soybean oil. Address:
Bureau of Foreign & Domestic Commerce.
2467. Hayward, J.W. 1944. Soybean oil meal feeds. Flour &
Feed 45(5):18, 20. Oct.
• Summary: Contents: Introduction. Value of soybean oil
meal. Importance for feeds. F.I.C. [Feed Industry Council]
estimates. Poultry and proteins (“I consider it appropriate to
give credit to the poultry industry for pioneering soybean oil
meal more aggressively than any other animal industry”).
Dog feed demand (there are now an estimated 15 million
dogs in the United States, but they are largely a potential
market). Use of meal as fertilizer. Future of soybean oil
meal. Fish and gluten meals. Address: PhD, Archer-DanielsMidland Co., Minneapolis, Minnesota.

2470. Sprague, P.E. 1944. The soy foam article (Letter to the
editor). Soybean Digest. Oct. p. 15.
• Summary: This letter concerns an article titled “Soy Saves
Ships” which appeared in the July 8 issue on page 8, and
which refers to a ﬁre-ﬁghting compound made on a “soybean
oil meal base,” and which is also referred to as “a secret
combination of soybean oil meal and certain oxygen-free
acids, etc.”
“I want to call your attention to the fact that this foam
compound is not a combination of soybean oil meal nor is
it manufactured from soybean oil meal... The only material
used in the manufacture of this foam compound that is
related to soybeans is Alpha Protein, the pure isolated protein
of soybean, as manufactured by our company in Chicago.”
The Glidden Company “are the only large scale producers of
isolated soya protein.” Address: Vice President, The Glidden
Co., Cleveland, Ohio.

2468. Soybean Digest. 1944. Governor opens soya mill. Oct.
p. 14.
• Summary: “Governor Andrew F. Schoeppel of Kansas
spoke at the formal dedication of the Thomson Soya Mill at
Hiawatha, Kansas, September 26, and indicated his belief

2471. Huppert, Oskar. 1944. Modiﬁed soybean protein ﬁber.
U.S. Patent 2,364,035. Nov. 28. 2 p. Application ﬁled 27
Feb. 1943.
• Summary: “This application is a continuation-in-part of
copending application, Serial No. 473,141, ﬁled on Jan. 21,

2469. Soybean Digest. 1944. Grits and ﬂakes from the
industry: General Mills making polyamide resin from
soybean oil. Oct. p. 16.
• Summary: “Harry A. Bullis, president of the General Mills
Flour Mills Co., has announced that the company’s research
program has led to entry into the polyamide resin or adhesive
ﬁeld; and that the resins, now being manufactured by the
company on a small scale, are used as heat sealing adhesives
in food packing, and in such products as package labels,
spirit lacquers, printing inks, gaskets, can sealing compounds
and many others. ‘Though on the surface this may appear
a distinct departure from the company’s primary job of
processing agricultural products, it is in fact a by-product
development in the use of soybean oil, and this is in line with
the General Mills policy of fuller utilization of agricultural
commodities and establishment of more markets for farm
products,’ Mr. Bullis said.”
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1943.” It “concerns itself primarily with improvements in
the manufacture of plastic ﬁbers, more particularly of protein
ﬁbers and especially of ﬁbers from protein contained in
soybean.
“It is an object of this invention to provide a process for
manufacturing soybean ﬁbers, improved in strength, water
resistance, ﬂexibility and softness, not shrinking and sticking
in hot acid dye baths.”
Note: The author’s previous two U.S. patents on this
subject (Oct. 1942 and Jan. 1943) were assigned to The
Glidden Co. This one is not. Address: Newark, New Jersey.
2472. Glidden Company (The), Soya Products Div. 1944.
For a greater achievement in the paper industry: Glidden’s
research and technical skill have developed many new
products and processes using the soybean for the paper
industry (Ad). Soybean Digest. Nov. p. 29.
• Summary: “’Alpha’ Protein: A chemically isolated soybean
protein developed exclusively by Glidden, to meet speciﬁc
sizing and coating requirements.
“The Prosize Process: A modern process adaptable to
many types of paper sizing problems, which successfully
overcomes many sizing difﬁculties. an exclusive Glidden
development.
“Prosein: A specially processed soybean protein for
waterprooﬁng wallpaper, boxboard, etc. Another exclusive
Glidden development.”
This ad also appeared in the March 1945 issue (p. 27)
of this magazine. Address: 5165 W. Moffat St., Chicago,
Illinois.
2473. Ross & Rowe, Inc. 1944. Lecithin for food and
technical products (Ad). Oil and Soap 21(11):4. Nov.
• Summary: This ¼-page ad states: “Sole selling agents
for American Lecithin Company.” At the top of the ad an
illustration shows the world wrapped 3 times with a banner
which states: “Lecithin Headquarters of America.” Address:
75 Varick St., New York 13, NY; Wrigley Bldg., Chicago 11,
Illinois.
2474. Glidden Co. (The). 1944. Annual report to the
shareholders, for the ﬁscal year ended Oct. 31, 1944.
Cleveland, Ohio.
• Summary: See next page. “Net sales for the ﬁscal year
amounted to $111,897,814.51 as compared to sales for
the last year of $97,144,616.81,” or an increase of 15.2%.
Net earnings for the year (after all charges except income
and excess proﬁts taxes) was $2,117,289, down from the
previous year.
“Our Production and Research Departments are
continuing in their efforts in the development of our Soya
Products Division. Substantial progress has been made
in developing soya proteins, soya ﬂour and commercial
livestock and poultry feeds. The Research Department has

made a splendid contribution in the development of sterols
and hormones from soybeans, and these products are now
being regularly produced. Additional laboratory facilities
and additional research workers have been provided, so that
scientiﬁcally sound development of our various lines will be
continued.” Address: Cleveland, Ohio.
2475. Bayles, Dorothy P. 1944. Soy oil is pinch hitting.
Soybean Digest. Dec. p. 8-9.
• Summary: “Use of soybean oil in protective coatings
remained about 2 to 2.5% of total oils employed by that
industry from 1930 until the outbreak of the Sino-Japanese
war in 1937. Then with the curtailment of tung oil supplies, it
rose in importance until in 1941 it represented 4.7% of total
oils used for drying purposes.”
Tables show: (1) Production of soybeans and soybean
oil (1932-1944). The 7 columns are: (a) Crop year beginning
October. (b) Thousand bushels produced. (c) Thousand
bushels crushed. (d) Oil obtained (1,000 lb). (e) Ratio oil to
bushels crushed. (f) Ratio oil to lbs. crushed. (g) Percent of
production crushed.
(2) Factory consumption of soybean oil by classes of
products (1939-1943, million pounds). (a) Edible products:
Shortening, oleomargarine, other edible, total. (b) Inedible
products: Soap, paint and varnish, linoleum, oilcloth and
printing ink, miscellaneous and loss, total. In 1943, about
84% of U.S. soybean oil went to edible uses, of which the
largest was “other,” followed by shortening. Address: Fats
and Oils Unit, Bureau of Foreign & Domestic Commerce.
2476. Martinez de Vedia, R. 1944. Vegetable oils as diesel
fuels. Diesel Power and Diesel Transportation 22(12):12981301, 1304. Dec.
• Summary: The two basic types of internal combustion
engines are spark ignited engines (typical automobiles) and
compression ignited engines (diesel engines, widely used in
trucks, tractors, etc.). Credit for being the ﬁrst researcher to
study the use of vegetable oils in diesel engines is generally
given to M. Gautier (of France), who in early 1928 published
his ﬁrst contribution titled “The utilization of vegetable oils
in diesel motors.” However the writer has proof of an earlier
investigation, conducted in Argentina, on the potential of
vegetable oils as diesel fuels.
As early as 1916, “Professor R.J. Gutierrez of Buenos
Aires University presented to the ﬁrst South American
Engineering Congress (Buenos Aires) a paper entitled ‘Use
of Vegetable Oils in Internal Combustion Engines,’ in which
he gave the results of a test performed on a Diesel engine
using castor oil as fuel. The engine used by Prof. Gutierrez
was actually the ﬁrst Diesel engine to have arrived in
Argentina.”
During World War II, there was a drastic reduction of
liquid fuel imports into Argentina; this became a crisis during
1943-1944–leading to the research presented in this paper.
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The writer describes short duration runs of a diesel
engine using blends of vegetable oils and diesel fuel. The
vegetable oils tested included turnip, sunﬂower, linseed,
peanut, and cottonseed, with vegetable oils comprising
30-70% of the fuel mixture. In an extended run (420
hours) with 60% diesel and 40% linseed oil, signiﬁcant
problems with the amount and type of carbon deposits
were noted, presaging the experience of later investigators.
Address: Head, Mechanical Engineering Dep., College of
Engineering, La Plata Univ., Argentina.
2477. Moulinier, André. 1944. Essai d’utilisation de la graine
de soja dans la fabrication des milieux de culture [Attempt
to use soybean seeds in making culture media]. Lyon and
Villeurbanne, France: Printed by Association Typographique.
59 p. 25 cm. [19 ref. Fre]
• Summary: The title pages states that this is the published
version of the author’s PhD thesis at the University of Lyon,
Faculty of Medicine and Pharmacy–No. 357. The work was
done at the university’s Laboratory of Hygiene. The thesis
was presented and defended before the Faculty of Medicine
and Pharmacy (section of pharmacy) on 13 Dec. 1944 to
obtain the degree of Doctor of Pharmacy. The author was
born on 23 April 1920, at Firminy (Loire).
Contents: Preface. Part I. 1. Principal vegetable media
used in bacteriology. 2. Overview of the soybean: Botanical
origin, geographical origin and distribution, cultivation,
chemical composition.
Part I: Experiments. 3. Attempts to use the soybean in
bacteriology: Soy bouillon, solid media, bouillon of soy
peptone, attempt to use all of the albumins, soymilk–its
preparation and utilization, tofu (petit lait de soja = little
soymilk). Interpretation of results. Conclusions. Address:
Pharmacy intern at the Hospital of Lyon (France), certiﬁed in
microbiology and hygiene, ex-monitor of practical hygiene
works.
2478. Pacheco Borges, Gualter. 1944. Aproveitamento
de oleos vegetais Brasilieros como combustiveis [Uses
of Brazilian vegetable oils as fuel]. Anais da Associacao
Quimica do Brasil 3:206-09. Dec. (Chem. Abst. 39:5067).
[Por]
• Summary: Presented at the 3rd Congress of the A.Q.B. in
January 1944, in Rio de Janeiro. Note: A.Q.B. may stand
for Associazione per la Qualita del Biologico. Address:
Laboratorio de Provas de Materiel, Ministerio da Marinha,
Rio de Janeiro, Brasil.
2479. Sanders, J.H. 1944. Predicting the ﬂavor stability of
soybean oil. Oil and Soap 21(12):357-60. Dec. [3 ref]
• Summary: The ﬂavor of soybean oil has long been of
interest to people. Today crude soybean oil is an important
part of the diet of the poorer classes of China. However
it was not until 1910 (according to Piper & Morse, The

Soybean) that industry in the U.S. became actively interested
in soybeans as a source of oil. At that time, soap and paint
manufacturers consumed most of the soybean oil produced.
But by 1918, due to shortage of edible fats during World
War I, use of soybean oil in margarine and shortenings had
reached a total of 62.5 million pounds annually–about 5%
of total U.S. production of these two products. However the
ﬂavor of these products was relatively poor, which did not
encourage the development of the U.S. soybean as a source
of edible oil.
A graph (Fig. 1) shows the increased use of soybean oil
as an edible oil in the United States (1934-1943). In 1934
about 3 million pounds of soybean oil was used as an edible
oil; that was about 0.2% of the total edible oil used in the
United States. By 1939, at the beginning of World War II, the
amount had increased to 300 million pounds, accounting for
about 15% of the total. Starting in 1942, with government
support, utilization accelerated. By 1943 it had reached 891
million pounds, or about one-third of the total.
Good quality oil requires starting with good quality
soybeans. After the oil is extracted, it is alkali reﬁned,
allowed to settle overnight, reﬁned and ﬁltered (RF) (treated
with a commercial bleaching earth) or reﬁned and bleached
(RB), deodorized and hydrogenated. The ﬂavor quality is
tested after the samples have aged, since fresh ﬂavors of all
oils are usually good.
Four photos show laboratory processing equipment. Five
more graphs show various factors related to the edibility of
the oil, such as color, reﬁning loss, RF color, and RB color.
The importance of the Gardner Heat Break is discussed
Note: This is the earliest English-language document
seen (May 2005) that uses the term “ﬂavor stability” in
connection with ﬂavor problems in soybeans or soybean
products. Address: Procter & Gamble Company, Ivorydale,
Ohio.
2480. Gangloff, W.C. 1944. Soybean products developments.
In: Farm Chemurgic Council, ed. 1944. Proceedings of the
Tenth Dearborn Conference of Agriculture, Industry, and
Science. St. Louis, Missouri. *
• Summary: Also published as National Farm Chemurgic
Council, Chemurgic Papers No. 286. 6 p. Address: Technical
Consultant, The Drackett Co., Cincinnati, Ohio.
2481. Hafner, F.H. 1944. Soybean utilization chart (Leaﬂet).
Hudson, Iowa: American Soybean Assoc. 1 p. Single sided.
28 cm.
• Summary: First produced by General Mills in about 194445, this chart was reproduced in 1971 by the American
Soybean Association, and many others. Products are divided
into protein products and fatty products. More than 100 food
and non-food industrial uses are given. Address: USA.
2482. Babcock, Glen E.; Smith, Allan K. 1944. Extending
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phenolic resin plywood glue with corn gluten and soybean
meal. USDA Bureau of Agricultural and Industrial
Chemistry. AIC-65. 6 p. [6 ref]
• Summary: “Previous investigations at the U.S. Regional
Soybean Industrial Products Laboratory on the modiﬁcation
of phenolic plastics with soybean meal suggested that
soybean meal or other proteinaceous material could be used
advantageously in extending phenolic resin plywood glues.
A successful lower cost waterproof glue would be a large
factor in increasing the use of exterior-grade plywood. The
earlier plastics investigations had demonstrated that excellent
water resistance can be attained in formulas containing
one-third phenolic resin and two-thirds wood ﬂour and
protein materials which have relatively high water-absorbing
capacities.”
Two glue formulas are given; the ﬁrst contains soybean
meal. Address: Oil and Protein Div., USDA Northern
Regional Research Lab. (NRRL), Peoria, Illinois.
2483. Bordas, Jean. 1944. Le Soja: Agronomie du soja,
utilisations agricoles et alimentaires, usages industriels,
économie du soja, état actuel de la question en France.
Dieuxème ed. [The soybean: Agronomy, agricultural and
food uses, industrial uses, economics, and present status in
France. 2nd ed.]. Montpellier, France: Dubois et Poulain. 32
p. The 1st edition (36 p.) was published in 1937. [39 ref. Fre]
• Summary: Contents: 1. Introduction (he notes that
World War II is “the war we have just lost”). 2. Soybean
agronomy: Botanical characteristics, varieties (in Japan,
China, Manchuria, USA), acclimatization trials in
Europe, soybean cultivation (incl. inoculation), 3. Food
and agricultural uses of soya: Chemistry of the soybean,
alimentary physiology, as a feed for animals (soybean cake,
forage, soybean seed and ﬂour, soymilk mixed with 25%
animal milk), other agricultural uses, as a human food (soy
sprouts, tofu, fermented tofu, smoked tofu, how to make
tofu), condiments–sauces (soy sauce, miso, tuong of the
Annamites, soy coffee, provisions / rations), human therapy
(incl. infant foods).
4. Industrial uses: Soybean oil, casein, plastic materials
(Sojalithe), vegetable lecithin, cellulose, sterol.
5. Soy in the economy: Production, imports and exports.
6. The present state of the soybean question in France–
Conclusion.
A full-page table (p. 7) shows varieties developed and
acclimatized to various countries. France: Rouest 29. Rouest
250. Rouest 104. Rouest 14. Rouest 71. Rouest 60. Rouest
178. Rouest 16. Rouest 36. Rouest 85. Rouest 6. Rouest 67.
Rouest 40. Rouest 500 M. Rouest 13. Vilnensis.
Russia: Schribaux (Rouest). Lawes et Gilbert (Rouest).
Miège (Rouest). Staroukrainskaya. Halton 502/2. Kouben
0.354. Kouben 0.375. Kharbinskaya 190.
Germany: Früheste Mittelhôhe gelbe. Mittel Frühe.
Mitteleurope. Diekmanns frühgelbe. Diekmanns hel’gelbe.

Diekmanns grungelbe. Platter silo. 236 Pappelsdorf. 238
Pappelsdorf.
England: Green Jap. Brown C. Yellow J.
United States: Cayuga. Manchu. Illini. Tokio noir
[Tokyo Black]. Mandell. Black Eyebrow. Wisconsin.
Chestnut. Mandarin. Lisbonne.
On page 8 is an interesting map of France which shows:
(1) Twelve centers of agronomic research. (2) A shaded
zone which is the area of optimal production of soybean
seeds. It is in the southeast of France and along the eastern
side of France all the way to the northern border. This zone
includes (from southwest to northeast) the following centers:
Toulouse, Montpellier, Avignon, Antibes, Clermont, Dijon,
and Colmar (in Alsace).
Pages 5-6: The ﬁrst trials made by the agronomic
stations in France date from 1901. Mr. Lechartier, director
of the station at Rennes, concluded at the end of his
observations, that the production of soybean seeds would be
more advantageous in a climate that was drier and warmer
than that of Brittany (Bretagne).
These were the same conclusions that Mr. Brioux,
director of the agronomic station at Rouen, arrived at some
years later.
Starting in 1924 the agronomic station at Avignon, the
central station for plant improvement at Versailles, in 1935
the stations at Colmar, Clermont-Ferrand and Dijon, and in
1940 the School of Merle (Bouches-du-Rhône), established
soybean [germplasm] collections which originated in
many different places, in order to test the earliest and most
productive varieties that were adapted to each region.
Rouest and Rondet in the south of France, Dr. Balzli
in Alsace and de Guerpel in Normandy were the main
agronomists and selectionists who were passionately
interested in the cultivation of Soya in France.
Note: Rouen is the historic capital city of Normandy,
in northern France on the River Seine. Address: Ingénieur
Agronome, Directeur de la Station Régionale de Recherches
Agronomiques d’Avignon, France.
2484. Chatﬁeld, Herbert Walter. 1944. Varnish constituents.
London: Leonard Hill Ltd. xvi + 496 p. See p. 21-22. 22 cm.
A second edition was published in 1947, and a third edition
in 1953. [967* ref]
• Summary: Chapter 1 titled “Varnish oils” discusses the
source, composition, properties, and uses of soya bean oil.
“In paint media, small additions of soya bean oil (15-20 per
cent) can be made without seriously affecting the dry but
to improve the ﬂexibility. With perilla oil mixtures larger
additions are possible. Small additions of the oil to tung oil
or oiticica varnishes which tend to become exceptionally
brittle on exposure, will minimise this tendency and improve
the durability without hindering other properties seriously.
Soya bean oil has outstanding colour retention both on
exposure and stoving. For this reason it is included in air
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drying and stoving white enamels and in alkyd resins.”
Note: Webster’s Third New International Dictionary
(1963) deﬁnes stoving (derived from the verb “to stove”) as
“subjecting to heat; drying in or as if in a stove.” Address:
Varnish research chemist and departmental manager, Messrs.
Jenson & Nicholson Ltd., Stratford, London.
2485. Drackett Company (The). 1944. Annual report.
Cincinnati, Ohio. 32 p. 28 cm. For the ﬁscal year ended Sept.
30, 1944.
• Summary: “Because this is the ﬁrst Annual Report to
Stockholders of The Drackett Company since the move to
public ﬁnancing, accomplished in 1944, it has been made
more detailed as to the history and character of the Company
than is customary in reports of this nature.” The company
raised about $2 million. Roughly 25% of that was used
for expanding soybean operations. For the last 2 years the
Company has operated under contracts with the Commodity
Credit Corporation. These contracts ﬁx the price of soybeans,
soybean meal and soy oil for processors and extend to them
a guarantee of prices and sales. Thus the company’s soybean
operations are fully hedged.
Sales rose 57% over the previous year to $9,084,838.
Net earnings (proﬁts) rose 8% to $353,178. A large portrait
photo shows H.R. Drackett.
“Organizing for the future: Scientiﬁc research and
engineering. “When, in 1934, the management envisioned
an attractive future for products from the soybean, the
ﬁrst step was expansion of its research staff. This program
brought in specialists in the ﬁelds of vegetable oils, plastics,
adhesives, proteins, textile ﬁbers, sizings, paints, nutrition,
and others.” A photo (p. 10) shows a man “Determining
the ﬂow characteristics of an experimental run of highimpact phenolic molding compound The Drackett plastics
laboratory has perfected a high impact molding material that
produces molded parts with new and desirable characteristics
[Note: These plastics contain soy protein.] A photo (p. 12)
shows another man, with skeins of soybean ﬁber on a table,
“gauging the denier (diameter) of soybean protein textile
ﬁber. This ﬁber is made in a wide variety of sizes and in any
required length. It also is made with different characteristics
for use in different textiles such as felts, knitted goods,
upholstery, etc.
The company has 2 plants: The Sharon Plant, which is
used solely for processing soybeans, is located on 75 acres
25 miles east of the Cincinnati business district; Construction
is now underway of a protein extraction plant which will
be in operation early in 1945. Most of the Sharon buildings
were erected from 1939 to 1941. Access is by both rail and
truck. The Spring Grove Plant (built in 1917-18) is located
on 5½ acres in northern Cincinnati. The plants are about 7
miles apart. Two large photos show the soybean processing
equipment at the Sharon Plant.
The company has two major consumer products–

Windex and Drano–which it advertises extensively in the
media. The Drackett Co. is a manufacturing company; its
subsidiary, The Drackett Products Co., sells the products
made by its parent. Address: Executive ofﬁces: 5020 Spring
Grove Ave., Cincinnati, Ohio.
2486. Kaufort, Frank H. 1944. Experiments with
preservatives for soybean glue and soybean-glued plywood.
Madison, Wisconsin: U.S. Forest Service, Forest Products
Laboratory. 14 p. *
Address: Madison, Wisconsin.
2487. La soya: Excellente alimento así para el hombre como
para el ganado, y valiosa materia prima de numerosos usos
industriales: Indicaciones para su cultivo y aprovechamiento
[The soybean: Excellent food for people and for livestock
and valuable raw material with numerous industrial uses.
Remarks on its cultivation and utilization]. 1944. New York,
NY: Reader’s Digest. 32 p. [3 ref. Spa]
• Summary: On the cover: This book was compiled
from information from the Farmers’ Bulletins of the
U.S. Department of Agriculture; the Boletín de la Unión
Panamericana and other sources. Edited by Selections
from the Reader’s Digest for free distribution in the Latin
American republics. Address: New York City, New York.
2488. Markley, Klare S.; Goss, Warren H. 1944. Soybean
chemistry and technology. Brooklyn, New York: Chemical
Publishing Co. vii + 261 p. Illust. Index. 28 cm. [684 ref]
• Summary: Contents: Part I: Foreword, by Edward
Jerome Dies, President, Soybean Nutritional Research
Council. Introduction. Composition and properties.
Mineral constituents. Protein and other nitrogenous
constituents. Enzymes. Carbohydrates. Glycosides:
Saponins, phytosterolins, isoﬂavone glycosides. Pigments.
Vitamins. Oil and oil-soluble constituents. Physical and
chemical characteristics of soybean oils: Acetyl value (see
hydroxyl number), acid value (see free fatty acids), break
material (mostly phosphatides, pigments, and mucilaginous
materials), color, congealing temperature, density,
diene numbers, fatty acids, ﬂash, ﬁre and smoke points,
ﬂuorescence, free fatty acids, Henner number, hexabromide
number, hydroxyl number, iodine number, optical rotation,
reﬁning loss, refractive index, Reichert-Meissl number,
saponiﬁcation number (or Koettstorfer number), smoke
point (see ﬂash), speciﬁc heat, thiocyanogen number, titer,
unsaponiﬁable matter, viscosity, miscellaneous data (Weight
of soybean oil per gallon: 7.67 pounds. Weight of soybean oil
per standard U.S. tank car: approximately 61,000 to 62,000
pounds. Volume of soybean oil per standard U.S. tank car,
approximately 8,000 to 8,060 gallons).
Fatty acids and glycerides. Sterols and other
unsaponiﬁable constituents. Oil-soluble pigments.
Antioxidants. Phosphatides (p. 101-18): Applications–
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(1) Food modiﬁer in oleomargarine, shortening, candies
and confections, bakery, milk and other products. (2)
Pharmaceuticals and cosmetics. (3) Textiles. (4) Leather. (5)
Plastic compositions. (6) Soaps and detergents. (7) Special
emulsiﬁers. (8) Petroleum products.
Literature cited.
Part II: Development of the soybean processing
industry. Grading and storage. Methods of processing
soybeans. Processing by means of continuous presses: The
Anderson expeller, the French screw press, operation of
continuous presses. Processing by means of continuous
solvent extractors: The Hildebrandt system, the Bollmann
system [or Hansa-Mühle], extraction system of the French
Oil Mill Machinery Company (so closely resembles the
Bollmann system in most respects that a detailed description
will not be given), the Allis-Chalmers extractor, the Ford
extraction system, the Detrex continuous extractor (uses
non-inﬂammable trichloroethylene), other solvent systems,
solvents, hot alcohol extraction process, extractor design
data. Hydraulic pressing. Miscellaneous processing methods.
Soy ﬂour. Cost of processing soybeans: Manufacturers of
soybean processing equipment, soybean processing mills
in the United States. Production and reﬁning phosphatides.
Processing soybean oil for food uses: Neutralizing and
washing, bleaching, hydrogenation, deodorization,
winterizing, shortening, margarine. Literature cited.
The Allis-Chalmers extractor (p. 180-82): An early
edition (Fig. 20) consists of a vertical, cylindrical column
containing “a series of horizontal circular plates, equally
spaced and ﬁxed to a central shaft which is slowly rotated
by a gear-motor. The upper surface of each plate is wiped
by a stationary scraper arm fastened to the inner wall of the
cylinder. Slots are cut in the plates so that, during rotation,
the stationary bafﬂes sweep material, resting upon the
disks, through the slots into the plate immediately below.”
Footnotes explain that this design is based on U.S. Patents
issued to Michelle Bonotto in 1937, 1938, and 1939, and
called the Extractol Process.
Figures (photos unless otherwise noted) show: (1) The
soybean plant, in foliage and mature. (2) Graph of spectral
transmittance and color of crude pressed soybean oils. (3-4)
Graph of spectral transmittance and color of crude, solventextracted soybean oils. (5) Elevators at a soybean processing
mill (Central Soya Co.). (6) Cracking rolls used to prepare
soybeans for pressing in expellers or screw presses (AllisChalmers). (7) Two steam-heated rotary driers connected
in series for drying cracked soybeans (Allis-Chalmers). (8)
V.D. Anderson Super-Duo oil expeller. (9) French screw
press (French Oil Mill Machinery Co.). (10) An installation
of two rows of many Anderson expellers crushing soybeans.
(11) A battery of French screw presses crushing soybeans.
(12) Flaking mill for rolling cracked soybeans into thin
ﬂakes, in the solvent extraction process (Allis-Chalmers).
(13) Flowsheet [Flow sheet] of the Hildebrandt system

of solvent extraction, and cross-sectional view of the
extractor–vertical screw (Sieck and Drucker, Inc.). (14) Side
view of Hildebrandt extractor (3 ﬂoors cut away). (15) An
installation of two Hildebrandt extractors (3 ﬂoors). (16)
Hildebrandt solvent distillation equipment (3 ﬂoors). (17)
Illustration of basket ﬁlling and discharging mechanism of
Bollmann solvent extractor. (18) Cross-sectional diagram of
Bollmann paternoster extractor. (19) An installation of the
Bollmann system of solvent extraction. (20) Cross-sectional
diagram of Allis-Chalmers extractor. (21) Side view diagram
of Ford system of solvent extraction. (22) The horn-angle
ﬂaking rolls used in Ford extraction system. (23) Interior of
Ford plant at Saline, Michigan. (24) Side view of the Detrex
oil extractor. (25) Flow diagram of the Detrex oil extractor.
(26) Primitive Manchurian oil mill powered by an ox. (27)
Old Chinese wedge presses. (28) vertical screw presses
at soybean oil mill in Dairen, Manchukuo. (29) Five-high
ﬂaking rolls (sectional view). (30) Phantom view of stack
cooker used to prepare material for hydraulic pressing and
for toasting solvent-extracted soybean ﬂakes. (31) Cake
former in which cooked soybean ﬂakes are molded into
ﬂat cakes and wrapped in cloths, preparatory to hydraulic
pressing (French Oil Mill Machinery Co.). (32) A hydraulic
press. (33) Hydraulic press boxes. (34) Battery of Sharples
Super-Centrifuges, soybean oil reﬁnery, A.E. Staley Mfg. Co.
(35) Battery of National Acme Centrifuges for continuous
reﬁning of soybean oil. Address: 1. Principal Chemist,
Southern Regional Research Lab., New Orleans; Northern
Regional Research Lab.; 2. Senior Chemical Engineer,
Northern Regional Research Lab., Peoria, Illinois.
2489. Matagrin, Am. 1944. Le soja: Culture et utilisations
[The soybean: Cultivation and utilization]. Paris: GauthierVillars. 72 p. Illust. No index. 28 cm. [Fre]
• Summary: Contents: Introduction: Why does soybean
culture remain little known in France? 1. What is the soybean
(le Soya)? Why should it be cultivated?: The plant and
its varieties, the soybean (la fève de soya) and its general
characteristics, alimentary interest in soya, agricultural
interest in soya, industrial [non-food] interest in soya.
2. Soybean cultivation: The question of climate, choice
of the variety to cultivate, choice and preparation of the
land/soil, fertilizers for soya, soya in crop rotations, seeds,
sowing, and seedlings, mixed cultures or intercropping,
soybean vegetation and crop management, maturation,
harvest, yield, and storage.
3. Use of the soya plant and its seeds: Soya in
agriculture and livestock feeding, soya in human foods,
recipes, industrial uses of soya, people and organizations
connected with soya, contracts for growing soybeans in
1944. Table of contents.
The section on soya in human foods, based on the
author’s 5-6 years of personal experience, discusses, with
recipes: green vegetable soybeans (soya en légume vert),
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whole dry soybeans (soya en légume sec, with 6 recipes). soy
sprouts (germes de soya), fermented soy condiments (shoyu,
miso, natto), soy ﬂour (Farines de soya; bread containing 1525% soy ﬂour was made at Paris and even at Vichy in 1939),
soymilk and tofu (lait de soya et fromage végétal), roasted
soybeans and a coffee substitute (soya grillé, substitut de
café), soy oil (huile de soya).
In this book title Matagrin uses the Le Soya, but in his
books published in 1939 and 1940 he uses Le Soja in the
title. So the spelling of this word in French is changing in the
1940s.
Page 2: In France, despite many successful trials in
many regions of central or southern France (du Midi), or
even near Paris (we recall in particular the Soja d’Etampes,
a handsome yellow variety that Vilmorin adopted) and
despite the propaganda attempted from 1888 to 1913 by the
hygienists partisan to a vegetarian diet and also by physicians
recommending soya in the treatment of diabetes mellitus and
rheumatism... We have forgotten so soon this precious plant
which is not savory enough to impose itself upon a people of
gourmets and gormands.
Page 7: The soybean can be referred to as Le fève de
soya or La graine de soya, or sometimes as pois oléagineuse
de la Chine. The names of many different French and
English soybean variety names is given.
Pages 23-25: Early and near-early varieties include
(with seed color, oil color, and days to maturity): Mandchou,
Mandarin du Canada, Rouest 250, Easycook, Dieckmanns
Fruehgelbe, Dieckmanns Gruengelbe, Haberlandt américain,
Hispida Vilmorin, Ungarische [Hungarian], Hahto, Miko
d’Aubignan, Rouest Mandchou, Dieckmanns 18, Vilmorin
brun (chocolate brown), Vilmorin GH (chocolate brown),
Cacao Matagrin, Tokio roux, Tokio dit saumon (purplish
red), Soja Vilnensis brun, Rouest Pasteur, Virginia des
Landes, Black-eyebrow, Tokio noir, Hahto noir d’Aubignan.
Page 29: Varieties for coffee substitutes: Almost all
varieties work after roasting (torréfaction).
Pages 51-52: In France (unlike the USA, Germany, and
the USSR), there was no government help in introducing
and developing the soybean as a commercial crop. No
agricultural universities were working on it; just isolated
individuals (Rouest, Matagrin, etc.) and a few seed
companies (Vilmorin).
The ﬁrst 49 pages of this 72 page book are about
soybean agronomy; the rest is about utilization, mostly as
human food in France.
Page 62: The questions of industrial uses of soybeans
have often been addressed by us and our collaborators in the
International Review of Soya (Revue internationale du Soya;
Paris, E.-V. Letzgus, editor, 97 rue Saint-Lazare in Paris).
Note: 51 issues were published from Feb. 1941 until 1949.
The advertisements are as interesting as the articles and
recipes.
Page 65: Contracts for growing soybeans were proposed

in 1943 (on 05. to 1 ha or less 60 kg of seed per ha, at 20
francs per kg mutual agreement to sell and buy all of the
harvest at 13 francs per kilogram) have been proposed, in
1943: 1st by the ﬁrst by the National Soybean Center (Centre
National du Soya, 8, Cours de Gourgue, Bordeaux), and
2nd by the French Society for the Exploitation of Soybeans
(Société française d’Exploitation du Soja, contact M. Louis
Bataillet, à Aubignan, Vaucluse). Other companies (in Isère,
Loire, Haute-Savoie) are pending authorization and may
be looking to purchase soybean (soya) harvests in 1944.
Dr. Durupt’s “Vaccinoseed” (Vaccinograine), a bacterial
fertilizer, is available for purchase in Paris (Labtech Products
Company (Société des Produits Labotechniques), 20, rue
de la Pompe) and in Lyons (Charret-Tomasi Laboratories
(Laboratoires Charret-Tomasi), 23-25, Grande-Rue de Cuire,
Lyons-Croix-Rousse); the “multipurpose” dose (which can
also be used for peas, haricot beans and leguminous fodder
plants), for 1/8 of a hectare: 95 francs in 1943; relatively
less expensive doses for ¼, ½ and 1 hectare. There are also
speciﬁc quantities for soy, which are a bit more expensive.
A topsoil with magnesium content, which is particularly
suited to soybeans, is manufactured and sold by Louis
Janin Establishments (Établissements Louis Janin), 245,
avenue Lacassagne, Lyons (7th [arrondissement]) (factory in
Villeurbanne; they deliver 100 kg, if the bag is returned).
Seeds for speciﬁc varieties (cultures particulières) are
hard to obtain; the Author (Auteur) offers only a few samples
of around thirty well-established varieties. It is possible, with
no guarantee except that you will receive very good quality
if the delivery is granted, to contact Mr. Célestin Bonnaud,
gardener-selector, Villeneuve-lès-Avignon (Gard); Mr. E.
Jacqinod, horticulturist-market gardener, Ouilly-Gleizé
(Rhône); Mr. Edw. Gilles, Saint-Aubin (Lot-et-Garonne);
Mr. Germain Sourbès, agricultural magistrate, Gabarret
(Landes). In the north zone (zone Nord [occupied zone]):
Mr. E.P. Chéron, 35, rue Ledru-Rollin, Châteauroux (Indre)
and Mr. Ed. Garnier, 6, rue Armand-Gauthier, Paris (18th
[arrondissement]) can, for small crops, procure or help locate
a rather wide variety of seeds. Some agricultural service
departmental directorates procure limited quantities of seeds.
Be wary of some urban sellers, who purchase soy (that is
sometimes mediocre) at 20 to 40 francs per kilogram, and
often increase the retail price by 12 to 15 francs for every
100 grams.
Since the Soy Institute (Institut du Soya) (rue des
Saussaies, Paris) is primarily an organization afﬁliated with
the Saint-Gobain Company (Compagnie de Saint-Gobain),
and the National Soy Center (LLC) (Centre National du
Soya (S.A.R.L.–”Société à Responsabilite Limitée”)) is a
type of commercial consortium that groups producers and
processors, or those who use the soybean (fève asiatique),
it must be acknowledged that there are no associations in
France that are truly scientiﬁc and national in nature, devoted
to studying and encouraging the spread of soybeans. This
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gap, now and in the past, has been due to the hostility of
commercial partisans, combined with the indifference or the
mistrust of government circles. Outside of Paris, associations
in support of soy were founded a relatively long time ago
in Châteauroux, and more recently in Marseilles and in the
Var [department]. Continued. Address: France; In 1946:
Technical Consultant to Bureau Francais du Soja.
2490. Nourse, Mary Agusta; Goetz, Delia. 1944. China,
country of contrasts. New York, NY: Harcourt, Brace and
Company. x + 229 p. Illust. Map. 22 cm.
• Summary: This is “A wartime book... produced in full
compliance with the government’s regulations for conserving
paper and other essential materials.”
In Chapter 3, “At home with the Chinese,” we read (p.
48): “... to most Chinese cheese is a disgusting food. We
have many strange ideas of Chinese food, because we have
heard more about the unusual food that they sometimes eat
than their more usual dishes... And Chinese have heard that
in our own country we eat rattlesnakes, porcupines, chicken
feet, and very malodorous cheese. Of course, those things do
not represent our usual diet,...”
Page 50: One thing a Chinese cook must always have is
many sauces; “one of the favorites is soy sauce, and peanut
oil and black sauce are also necessities.”
Page 51: “To the Chinese a good meal is a work of art,
and they make a ceremony of eating it.”
Chapter 5, “China’s ﬁelds and their harvest,” states
(p. 80): “The soy bean, another of the ﬁve sacred grains
of Chinese legend, grew ﬁrst in China. Today it is China’s
great cash crop. From there it was taken to Europe. When
Benjamin Franklin was in Europe in the eighteenth century
he sent soy beans home and advised people in the United
States to experiment with growing them. It is only recently
that people have realized their value, but now they have
become one of our most valuable and nutritious foods. Today
soy bean products are ﬁlling our grocery shelves, appearing
on candy counters, and are part of an increasing number of
dishes on restaurant menus.” Soy bean oil is used to make
many products. The cakes, left over after the oil is removed,
“are used for fertilizer and are especially good for feeding
the mulberry trees.”
2491. Perry, Thomas Doane. 1944. Modern wood adhesives.
New York and Chicago: Pitman Publishing Corp. xi + 208 p.
See p. 4, 10, 21, 48-57 (Soybean plywood glues), 73, 104-10,
124. 24 cm. [8 ref]
• Summary: Chapter V, titled “Soybean Glues,” discusses
(p. 48-57): Origin and history in the plywood (especially
ﬁr plywood) industry, advantages and limitations, mixing
procedures, spreading operations, assembly time, pressure
requirements in the cold press, hot-press technique, bonding
schedules for soybean glues, plywood box shooks, and
hardwood plywood.

Page 48: “Wood glues, extracted from the soybean, were
brought to the attention of the plywood manufacturers of the
Paciﬁc Northwest about 1923... It was not, however, until
1926 that soybean glue became commercially important in
the ﬁr plywood industry... During this pioneer period, the
foresight of I.F. Laucks was largely responsible for furthering
the development of suitable wood glues from soybean
extracts [soybean meal]. His developments have continued
so that now his company is the leading producer of soybean
glues for the plywood industry.”
2492. Rutherford, Roy. 1944. Boys grown tall: a story of
American initiative. Cleveland, Ohio: Cleveland Plain
Dealer. 119 p. See p. 64-65. 23 cm.
• Summary: The excellent entry for Adrian D. Joyce (p. 6465) is titled “Glidden Chief Likes Horses and Puts Drive in
Business.”
“If you see a group of gentlemen riding at a brisk clip,
the tall one in the lead, pushing his high-spirited horse for
more speed, will doubtless be Adrian D. Joyce, president of
the Glidden Co., for Joyce has been possessed by burning
ambition since childhood which has driven him ceaselessly
to strive for leadership and excellence in whatever ﬁeld he
entered.
“Second best has never been good enough for him, and
while he has not been ruthless, obstacles which would have
deterred or slowed up many a man have only caused him
to increase his pace. As you see him at his desk he may be
apparently relaxed, but study him closely and you will notice
that he is mentally and physically tense. This is shown by the
restless movement of his hands and the ﬁber of his voice.
“Born on an Iowa farm, where the grasshoppers ate
the products of the soil, he was transplanted by his family
to a Michigan farm, where he attended school part of each
year, while not farming. At 16 he began to teach in a country
school and was able to obtain a life certiﬁcate. During this
period he helped support his family. Finally money was
saved for him to enter the University of Michigan. He sold
hardware to farmers and learned their great need of fertilizer.
He wrote Swift telling that the offal from his packing houses
would supply fertilizer. Swift was impressed by the letter
and immediately gave him a job to develop a fertilizer
department.
“Goes to Sherwin-Williams: Promotions came, but
the young man, with his eye already on the top rung, knew
that Swift’s seven sons would take places of leadership. He
therefore obtained a place with Sherwin-Williams in 1899
and after learning that business from the ground up, was
made sales manager in Kansas City, then general manager
and director in the parent company at Cleveland. He was
in Kansas City during the period when the homesteaders
swarmed through to the plains of Kansas and in turn were
eaten out by swarms of grasshoppers. During his association
with Sherwin-Williams it had its largest period of expansion.
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“Joyce learned the language of the masses and learned
their needs. By 1917 he had grown in vision, strength and
ﬁnancial stature until he was able to buy the Glidden Varnish
Co., a small concern with sales of $2,000,000 annually.
“This he began to develop and the pioneer in him saw
the possibility of byproducts and the synthesizing of kindred
lines. Each year young chemists and engineers were obtained
from colleges. These were imbued with the vision of the
master mind and reached out into the ﬁelds of oils, naval
stores, mines, metal powder, chemicals of all types, foods
and plastics. Because Joyce had seen the possibility of the
soya bean, had made a trip to Europe and there studied the
soya bean and its uses and had purchased patents, they were
able to lead in the development of the chemurgy of this bean.
“Begins to Buy Factories: Joyce was one of the ﬁrst men
to see that a large centralized business wasted a great deal in
warehouses and transportation costs. He therefore began to
buy factories at strategic points in our country and equipped
them for local competition. Today there are 34 factories, 31
retail stores, 70 places of business.
“Scattered as is his ﬁeld, he manages to visit each
factory during the year and to a remarkable degree keeps in
touch with the personnel. He believes the most important
thing he does is the picking and training of men and the
studying of their possibilities. Training classes are constantly
held to develop latent talent. So varied is the ﬁeld of activity
that a man who has even mediocre ability and the willingness
to work can ﬁnd a slot into which he can ﬁt under this
integrated Joyce system.
“His associates say he is a quick thinker, has remarkable
vision, is resourceful, is the hardest possible worker,
constantly driving himself so that he stays about 10 jumps
ahead of the procession and that his reading of the ﬁnancial
signs is unsurpassed.
“Joyce thinks we are scarcely in the dawn of the age
of chemurgy and believes that the soya bean industry is a
‘natural.’ It builds nitrogen into the soil, allows the farmer
a good proﬁt and its products and byproducts are limitless.
Glidden uses 600,000 bushels a month. More than 20 million
pounds of oil and soya products have been shipped on lendlease. The company is being used to the limit in the war
effort. Sales for this year will total $117,000,000.
“Joyce uses logical ﬁgures in appraising the present
economic setup. He says, ‘We earned $7.28 per share on our
common stock and $5.41 of that went for taxes. After the
stockholder ﬁnishes paying taxes on his dividend he ﬁnds he
has received a negligible return upon his investment. Capital
will not venture with a situation like this and we are not
able to build up reserves for new business enterprises. Our
26 research laboratories now have products which we could
market at the close of the war and double our production.
That would mean 14,000 employees rather than 7,000. There
is nothing we can do about it. Government must not compete
in business, and the free enterprise system which has brought

us to this peak of production must be returned if America is
to go forward.’
“William Feather, the publisher, has said that Henry
Ford and Adrian Joyce are two of our greatest pioneers in
development of the use of soya bean products.
“This remarkable 71 year-old man keeps himself
mentally ﬁt by a staggering regimen of work and physically
ﬁt by golf and horses. He says, ‘The best thing for the inside
of a man is the outside of a horse.’ Joyce is using the Glidden
Co. as a means to please the optical nerve of America by
means of beautiful paints and the gustatory nerve by means
of tasty foods.
“He has 12 grandchildren and hopes there will some day
be one for every one of his factories.”
An original illustration shows Adrian Joyce in about
1944. Address: Cleveland, Ohio.
2493. Saillenfest, Jean. 1944. Le Soya: Sa culture et ses
utilisations [The soybean: Its culture and uses]. Paris:
Editions de Montsouris, 1 rue Gazan, Paris XIV. 96 p. 19 cm.
Series: Collection Rustica. Preface by Pierre Chouard. [10
ref. Fre]
• Summary: Contents: Preface. Foreword. 1. The soybean
worldwide and in France. 2. The plant: Botanical description,
varieties, vegetative cycle, climate, area of cultivation. 3.
Soybean culture: In ﬁelds (fertilizer and soil amendments,
symbiotic bacteria, sowing, soya forage), in the garden. 4.
Diseases and enemies of the soybean. 5. Soybean utilization:
Table of uses, main industrial uses, uses on the farm, the
soybean in the family cuisine (green vegetable soybeans
[graines de soya vertes], soy sprouts [germes de soya],
soaking soybeans, cooked ground soybeans [pâté de soya],
soya desserts (dry roasted soynuts [Soya grillé], soy cakes
and confections with roasted soy ﬂour), soy coffee, how to
make soy ﬂour at home, soymilk, tofu [fromage de soya]). 6.
Regulation of soybean varieties: Table of varieties: The role
of G.I.O.M. (Groupement interprofessionnel des oléagineux
métropolitains), growing contracts, classiﬁcation and catalog
of varieties, prices of seeds, how to obtain seeds. Address:
France.
2494. Union Nacional de Cooperativas del Campo. 1944.
Instrucciones sobre el cultivo de la soja y sus aplicaciones.
2nd ed. [Instructions on the cultivation of the soybean and its
applications. 2nd ed.]. Madrid. 16 p. [Spa]
• Summary: Pages 12-14 list industrial uses of soybeans,
give a nutritional analysis of white and black soybeans (Soja
blanca, Soja negra) done by the Central Agricultural Station
(Estación Agronómica Central) using samples from Granada,
and brieﬂy describe several soyfoods, including soy ﬂour,
soymilk, and tofu (queso de soja). Thus section concludes:
“Outdoing the known anecdote of Permantier, who offered
Louis XVI a succulent feast in which all the dishes were
made of potatoes, today one could make a menu that was
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more varied, rich and select in which the delicacies as well
as the serving utensils would all be derived from soya.”
Address: Madric, Spain.
2495. Product Name: Drackett Protein 110, 112, and 220.
Manufacturer’s Name: Drackett Company (The).
Manufacturer’s Address: Executive ofﬁces: 5020 Spring
Grove Ave., Cincinnati, Ohio. Factory: 2781 E. Sharon Rd.,
Sharonville, Ohio. Phone: Kirby 6670-7988.
Date of Introduction: 1944?
New Product–Documentation: The Drackett Products Co.
1944? “Drackett Proteins.” This undated, 44-page, spiralbound catalog describes the three types of industrial isolated
soybean proteins made by The Drackett Co. and sold by
The Drackett Products Co. in about 1945–Drackett Protein
110, Protein 112, and Protein 220. The ﬁrst two were lowviscosity proteins of low molecular weight used in paper
coatings and sizings. Drackett Protein 220 was used very
widely in water-based paints.
Talk with Charles Butke, formerly with The Drackett
Co. 1993. April 15. Charles had a booklet (which he recently
sent to Bob Grifﬁn at Drackett) that described the two types
of industrial soy proteins made and sold by Drackett when he
arrived in 1945–Protein 120 and Protein 220. One was used
very widely in water-based paints and the other was used in
paper sizings and coatings. A man named Sam Wise (now
deceased) held one of the original patents for making waterbased paints. Mr. Drackett sold that patent to a big paint
company so that they could get into the water-based paint
business.
2496. Drackett Products Co. (The). 1944? Drackett proteins.
Cincinnati 32, Ohio. 45 p. Undated. 28 cm. Spiral bound
with tabs. Manufacturer’s catalog.
• Summary: This catalog describes the three types of
industrial soy proteins made and sold by The Drackett Co. in
about 1945–Drackett Protein 110, Protein 112, and Protein
220. The ﬁrst two are “high-purity isolated soybean proteins
of low molecular weight and size.” Low in viscosity, they are
used in paper coatings and sizings. Drackett Protein 220 was
used very widely in water-based paints. Address: Cincinnati,
Ohio.
2497. Ecuador Ministerio de Economia, Subsecretaria
de Agricultura. 1944? Algunos aspectos importantes del
frejol “soya”: Alimentacion, vestidos, hogar, industrias,
haciendas, perfumeria, medicina [Some important aspects
of soya: Food, clothing, the home (paint), industry, the farm,
perfumes, medicine (Poster)]. Quito, Ecuador. 1 p. 2 x 3 feet.
Undated. [Spa]
• Summary: See next page. A large and detailed poster,
showing the versatility of soya. Soya: A low cost food with
good nutritional value. Seven illustrations, each in a vertical
rectangle, has a one-word caption then details in smaller

letters. The caption words are: Food. Garments. Home. Farm.
Industry. Perfume. Medicine. Under food (for example):
Substitutes of butter, lard, meat, coffee, egg albumin, ﬂour,
edible oil, cereals, food for babies and children, tostadas,
bread, cocoa, sweets, eggs from chickens, soymilk / vegetal
milk (leche vejetal), green beans and dry beans, sauces, etc.
Address: Ecuador.
2498. Business Week. 1945. Soybean resins: General
Mills produces an adhesive from soy oil, developed with
Agriculture Dept., for use as hot melts or in solvents. Jan. 6.
p. 70-71.
• Summary: The company is producing, on a pilot plant
basis, new polyamide resins derived from soybean oil. These
resins are now available on a limited scale as hot melts or
in solvents. “The resins are used with or in such products as
package labels, spirit lacquers, printing inks, alkali-resistant
coatings, gaskets, and can-sealing compounds. In food
packaging they serve as heat-sealing adhesives...
“Obvious market for this new line is General Mills’
own packaged foods... The plastic substances originally
were developed at the U.S. Dept. of Agriculture’s northern
regional research laboratory in Peoria, Illinois, under the
name ‘Norelac.’ Commercial development proceeded in
collaboration with General Mills.
“Produced in a pilot plant at the milling ﬁrm’s research
laboratory in Minneapolis [Minnesota], the polyamides carry
the imposing chemical title: ‘Ethylene diamine polyamide
resins of dimerized and trimerized linoleic and linolenic
acids of soybean oil.’...
“Produced as dark amber-colored solids, the resins
melt at 95º to 100ºC, and are soluble in various common
solvents.”
2499. Glidden Company (The), Soya Products Div. 1945.
Soya bean proteins: Aid to industry (Ad). Soybean Digest.
Jan. p. 23.
• Summary: “Fire ﬁghting: Just one example of an
unusual development made possible by the use of ‘Alpha’
Protein, the chemically isolated soybean protein developed
exclusively by Glidden.
“’Alpha’ Protein is the basic raw material in the
manufacture of large quantities of a new type of foam-liquor
for protection of our Navy’s ﬁghting men and ﬁghting ships.
This liquor gives a heavy blanket of stable foam, clinging to
practically any surface, smothering oil and gasoline ﬁres and
preventing disastrous ﬂash backs.” Address: 5165 W. Moffat
St., Chicago, Illinois.
2500. Kessler, John J. 1945. We can repaint America with
soybean oil. Soybean Digest. Jan. p. 8-9.
• Summary: “Something new has happened in the
development of soybean oil paints. It is an exciting piece of
news. It is something to take into account when we begin
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to consider making use of the huge volume of soybean oil
during peace time.
“Soybean oil paints, made with 100 percent soybean oil,
and fast drying, have now been developed and demonstrated.
This means a lot for the future of soybean oil.
“Let me tell the story right from the beginning.
“It has long been known that soybean oil has drying
properties. It has been called a semi-drying oil, a slow drying
oil and a soft drying oil. All of these statements are true if
you take an oil like linseed oil as a standard of comparison.
How semi is it, how soft is it, how slow is it, what can be
done about it? Questions like these cannot be answered by
argument but with patience and research.
“Twelve years ago the writer made a direct comparison
between linseed and soybean oils by starting with white lead
paste and reducing it with both linseed oil and soybean oil
and applying the two paints on test fences, after proper driers
had been added to both to give optimum drying results.
When such a paste is reduced with linseed oil the drying time
of the mixed paint is from 3 to 8 hours, depending on the
temperature and humidity. When the same paste is reduced
with soybean oil the drying time is from 8 to 24 hours, also
depending on the temperature and humidity. Note that the
already slow drying time of the lead paste and soybean oil
is greatly retarded by low temperatures. Furthermore, the
already slow drying lead and soybean oil dried soft and
sticky, and exposure tests do not have the rating which are
shown by lead and linseed oil.
“We have found new types of lead, however, which
greatly improve the drying qualities of soybean oil, and
while these paints are still slow drying, they make a mixed
paint of long wear and great hiding qualities. The writer
reported the excellent performance of this type of 100
percent soybean oil paint in the Soybean Digest of November
1943.
“Of course it is well known that 30 percent soybean
oil paints have been in extended use over a period of years,
and they have proven this much, that 30 percent soybean
oil along with 70 percent linseed oil makes a serviceable
paint vehicle. But the fact remains that this type of paint is
essentially a linseed oil paint in which a small part of the
linseed oil has been replaced with soybean oil. Calling such
paints soybean oil paints does not change the essential facts.
“But several years ago we went all the way and
developed a 100 percent soybean oil paint and proved its
wearing qualities. It was slow drying at ﬁrst and we only
recommended its use in summer weather and in country
areas, away from the smoke and grime of the cities. Large
quantities of this paint, over 6,000 gallons, were applied
before war restrictions. The results have been excellent.
“Let me say here that the path of soybean development
has been cleared by a great number of soybean pioneers. I
have received many letters during the past few years from
men who have described themselves as soybean pioneers,

and it has been a thrilling experience to read between the
lines and feel the pride which the writers have taken in the
different kinds of trail blazing work they have done. There
can be no doubt that the soybean development has come
through the faith, vision and experience of these men. But
in the hall of fame where will be placed the busts of these
intrepid pioneers I should like to add that of Mr. Howard
Doane who ﬁrst dared to believe that a 100 percent soybean
oil paint might be developed and who had the nerve to give
the idea a practical break. Mr. Doane came to the writer
ﬁve years ago and discussed his project and invited him to
give him an opinion as to its practicability. Then the writer
turned the idea into a formula, and Mr. Doane put the paint
on homes and barns in Illinois, Iowa and Missouri and
thus made it tell its own story unchecked by tradition and
prejudice, and thus built up a solid army of fact which has
been of the greatest help in making further advances.
“It was out of this experience that the writer organized
the Soybean Paint and Varnish Institute, and decided to
devote his time to making it a useful agency in promoting the
greater use of soybean oil in paints through research and use
of publicity.
“So it became clear that the best types of outside house
paints could be made using 100 percent soybean oil, but with
the handicap of slow drying. That was the situation a year
ago. As Jimmy Durante would say, ‘Them was the conditions
what prevailed.’ We had demonstrated that slow drying, 100
percent soybean paint of the proper formulation could give
satisfactory wearing service when used for summer and rural
painting. But they were not year round rural paints and they
were not urban paints. In other words, they were not fool
proof.
“That handicap we have now overcome. We now
announce the development of fast-drying, 100 percent
soybean oil paints of great hiding, easy brushing and long
wearing qualities. They have all the qualities of ﬁrst class
paints. Thus we have developed soybean oil into a paint
vehicle, not as a substitute for any other oil, but one which
stands on its own feet without needing the reinforcement of
70 percent of something else. The reader should not forget
that the question of price and availability enters into this
problem.
“The home of Mr. and Mrs. James P. Wilson, Mosely
Road, Saint Louis County. Mo., is the ﬁrst home in America,
as far as the writer knows, to be painted with fast drying,
100 percent soybean oil paint. The paint began to set up in
three hours. as fast as a paint should set up without getting
into trouble where the paint is beginning to set up before the
painter gets back and tries to overlap what he painted a few
hours before.
“The home of Mr. and Mrs. Roy Battenberg, 7626
Forest View Drive, Saint Louis, is the ﬁrst urban home to be
painted with fast drying, 100 percent soybean oil paint. This
is an interesting exhibit because city painting has to ﬁght the
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problem of dirt collection from the smoke of coal burning
and the grime of oil burning furnaces. Urban conditions are
not conditions where soft and slow drying paints show to
advantage. But this new type of soybean oil paint is neither
soft nor slow drying. It is ‘just right.’
“Thus we begin a new chapter in the painting of
American homes. A new picture is in the making, a picture
in which the paint vehicle is fast drying, 100 percent soybean
oil.
“So we have the fact that soybean oil paint is past the
talking stage, past the laboratory stage, past the test fence
stage and is ready to do an increasing service in bringing
beauty to our houses. inside and out.
“In the postwar period, when labor becomes cheaper,
and soybean oil becomes cheaper, we won’t like it. But can
anybody doubt these hard facts? However, instead of letting
this get us down, we can take some of this cheaper labor and
this cheaper soybean oil and repaint our homes, starting with
the barn and coming through the kitchen, dining room, living
room, and not forgetting the fence and the front gate.”
Photos show: (1) The home of Mr. and Mrs. Roy
Battenberg, St. Louis, a brick house with trim and stucco
addition ﬁnished with the 100 percent fast drying soybean oil
paint in November, 1944.
(2) Mr. and Mrs. Wilson and family are repainting
their home with the soybean oil paint. The dark areas show
the condition of the old unpainted surface. Address: PhD,
President, Soybean Paint and Varnish Inst. of St. Louis,
Missouri.
2501. Laucks Laboratories, Inc. 1945. Established 1903.
Consulting & analytical Chemists (Ad). Oil and Soap
22(1):Back cover. Jan.
• Summary: A 3.5 x 1.25 inch rectangular ad on the back
cover. “Gauging bulk oil cargoes–Oil analysis–Inspection.
Seattle, Washington. 911 Western. Vancouver, B.C.”
2502. Koehler, Benjamin. 1945. Keeping watch on soybean
and corn diseases. National Farm Chemurgic Council,
Chemurgic Paper No. 408. 2 p.
• Summary: “Three diseases were of some importance in
soybeans in 1944. A total loss of 7 percent from these 3
diseases has been estimated. The most prominent one was
bacterial pustule. Four percent loss to the Illinois soybean
crop was attributed to this disease. This is an old disease that
has been with us ever since soybeans were introduced here.
It attacks the leaves primarily, causing brown areas and later
the leaves drop off. In some seasons with higher humidities,
losses have been more severe.
“Second in importance was bud blight, a virus disease.
It caused 2 percent loss in yield. Damage was spotted. In
many ﬁelds damage was very slight while in others up to
30 percent loss was estimated. This is a fairly new disease,
observed for the ﬁrst time in 1940. Bud blight causes a

necrosis of the top leaves of the plants which stops the
growth of the main stem, or the pods may become spotted
with dark brown blotches, or both conditions may occur.
Whether this disease will increase in importance during the
coming years like it has during the last few years remains to
be seen. None of the popular varieties grown in Illinois are
resistant.
“Another new disease called wild ﬁre was third in
importance. This same disease has been troublesome on
tobacco for many years, and now we are also having it on
soybeans. Furthermore, it is spreading fast, in the past season
it was found as far west as Kansas.
“About 8 other well recognized diseases were observed
in soybeans in 1944, but all were of minor importance.
“Obviously diseases are becoming more noticeable in
soybeans. The question naturally asked is what to do about
them. During the last two years tests with seed disinfectants,
commonly called seed treatments, have been carried out
on an extensive scale but the results so far are not very
promising. Until research on soybean disease control is
farther advanced, the only concrete suggestion is to grow
soybeans in rotation and not crop a piece of land to soybeans
continuously. This measure, while helpful, still is not an
adequate means of disease control.
“With regard to corn diseases, no serious damage
occurred from any one disease in any large area of Illinois in
1944. But an aggregate of a number of moderate losses from
various diseases nevertheless produced sizable damage.
“Seed treatment again proved its worth in protecting
the seed against seedling diseases. In one large test at the
Urbana station, the different hybrids were planted in well
replicated paired plots, untreated and treated with Arasan,
1 ounce per bushel. There was an average increase of 3.2
bushels per acre. The data on this test are given in Table 3
of the new corn performance bulletin for 1944 which will be
off the press in a short time. There was a range of 1.3 to 4.7
bushels increase for the different hybrids. Although some
hybrids were beneﬁted signiﬁcantly more than others, this
difference in reaction is not necessarily due entirely to the
genetic difference in the hybrids. In previous tests, seed from
the same hybrid obtained from different sources, all planted
in the same experiment also responded differently. Such seed
differs with regard to the extent of seed infection, seed coat
injuries, and physical and chemical nature as inﬂuenced by
the environmental conditions under which it was produced.
“In another seed treatment experiment only one hybrid,
Illinois 201, was used but 11 different seed treatments were
involved. Best increases in yield in this test were obtained
with Arasan and Sper-gon. Both of these non-mercury
compounds slightly outclassed the older organic mercury
compounds so widely used during recent years.
“Ear rots have been giving many farmers concern in
Illinois as well as in the corn belt generally. In order to
determine the reaction of different hybrids to damage from
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ear rot diseases, 18 selected hybrids were tested at Urbana
for ear rot damage. These data are given in Table 4 of the
new 1944 corn performance bulletin.
“The lowest in rot was a white hybrid, Illinois 2059(W),
the only white hybrid in the test. This was followed closely
by Illinois 960 and U.S. 35. Some other popular hybrids,
on the other hand, showed more than twice as many rotted
kernels, and the difference was statistically sound.
“This demonstrated again that much remains to be
accomplished in the way of breeding for disease resistance.
In soybeans we have hardly started yet. In corn quite a little
headway has been made in obtaining better resistance to
some diseases but there has been little progress towards
resistance to other diseases. The situation is complicated
because no one hybrid can be produced that will be adapted
to all conditions and places in Illinois. Therefore it is
necessary to produce not only one but several different
disease resistant hybrids. A number of important diseases
occur in the state, some cause considerable damage in some
years, others in other years. Nevertheless it is believed that
considerable improvement in hybrid corn towards resistance
to disease hazards will be made in the not too distant future.
“Broadcast over Radio station WILL, Farm and Home
Week, February 9, 1945. Published by the National Farm
Chemurgic Council, 50 West Broad Tower, Columbus 15,
Ohio.”
Note: At the top left of page 1: “Chemurgic Papers. 1945
Series No. 3.”
2503. Woodworth, C.M. 1945. Lincoln and other new
varieties of soybeans. National Farm Chemurgic Council,
Chemurgic Paper No. 409. 3 p.
• Summary: “Broadcast over Radio Station WILL, Farm and
Home Week, February 7, 1945. Published by the National
Farm Chemurgic Council, 50 West Broad Tower, Columbus
15, Ohio.
“Few new crop varieties have enjoyed as much
popularity as the Lincoln soybean. Although 8,000 acres
were grown in Illinois in 1944 and more than 200,000
bushels were produced, the demand for seed has greatly
exceeded the supply. Most producers were sold out soon
after the beans were harvested. There should be a largo
acreage planted to Lincoln beans in Illinois this year and
there should. be sufﬁcient seed produced to plant in 1946 the
whole are to which this variety is adapted.
“Due to high yield of seed, good standing ability, and
high percentage of oil, Lincoln will likely supersede other
varieties in its maturity group. It has yielded well in tests
at Mt. Morris, Ogle County in northern Illinois, and also at
Alhambra in Madison County in southern Illinois, but has
done best at Urbana, Champaign County, in central Illinois.
Being only a day or two earlier than Illini, it is classed as
medium in maturity. It is not expected to replace earlymaturing varieties such as Richland and Earlyana or late-

maturing varieties such as Patoka, Chief, and Gibson, but it
may make inroads on the acreage of all these varieties.
“Lincoln’s superiority. in yield of seed is evident
from many tests that have been made by the Agronomy
Department, University of Illinois, and the United States
Regional Soybean Laboratory. If we use Illini yields for
comparison we ﬁnd that in the agronomy tests Lincoln
exceeded Illini at Mt. Morris by 4.8 bushels as an average of
two years: at Urbana by 5.8 bushels as an average of three
years; and at Alhambra by 4.4 bushels, a two-year average.
As an average of 49 rod-row tests made by the United States
Regional Soybean Laboratory in Ohio, Indiana, Illinois,
Wisconsin, Iowa, and Nebraska, Lincoln exceeded Illini by
4.8 bushels per acre. Other data furnished by the laboratory
are also favorable to Lincoln. In 3 years’ tests at Mt. Morris,
in northern Illinois, Lincoln averaged 20.0 bushels per
acre and Illini 18.1 bushels; in 5 years at Urbana in central
Illinois, Lincoln averaged 42.0 bushels and Illini 34.4; at
Edgewood in southern Illinois, Lincoln yielded 22.3 bushels
aid Illini 18.6 bushels. Thus, regardless of the section of the
state in which the tests were conducted, north, central, or
southern, Lincoln was the better yielder. If we assume that,
as a general average, Lincoln has a 5-bushel advantage over
Illini, this amounts to nearly 17 percent on a base yield of 30
bushels per acre.
“Though Lincoln is not classed as an early variety, it
has yielded more at Mt. Morris than Richland, Earlyana,
Seneca, Mukden, and Mingo, all of which are usually put
in the early or, medium-early class. In the tests referred to
above conducted at Mt. Morris in 1943 and 1944, Lincoln
averaged 27.9 bushels per acre with Mukden being the next
highest variety, yielding 25.8 bushels. In tests conducted
at Urbana, Lincoln has to compete with later varieties,
and it has not always been highest every year although the
3-year average places Lincoln at the top with a yield of 37.5
bushels, the next highest being Mukden with 34.1 bushels. In
1943 Lincoln was exceeded slightly by Mt. Carmel, Mukden,
and Patoka. Competition with later varieties is keenest in
southern Illinois as shown by agronomy tests conducted at
Alhambra. When compared with varieties tested both in 1943
and 1944. Lincoln had the highest average with 22.4 bushels,
but Gibson was a close second with 21.8 bushels, and Patoka
a close third with 21.7 bushels. So close together are these
yields that it is fair to say there is no difference between
them. Furthermore, if we consider only the varieties tested
in 1944, 5 varieties exceeded Lincoln in that year; namely,
Gibson, Morse, Viking, Mt. Carmel, and Patoka. Viking,
Morse, and Mt. Carmel were not grown in 1943, hence
they are omitted from the 2-year average. At Brownstown,
in Fayette County, in 1944 Macoupin, Gibson, Viking, and
Chief exceeded Lincoln. Too much weight should not be
given a single year’s tests, but these results indicate that
in southern Illinois or other areas where later varieties are
adapted, Lincoln cannot be expected to become the dominant
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variety.
“The superior seed yield of Lincoln is due in part to the
high number of seeds per pod and low percentage of abortive
seed. Counts of a large number of pods showed 1 percent
4-seeded, 71 percent 3-seeded, 25 percent 2-seeded, and 4
percent 1-seeded. Hence, Lincoln is classed as a 3-seeded
type. The percent abortive seed, 14.8 is also low.
“Lincoln is outstanding in oil content. It is about 1
percent higher on the average than Illini, and ½ of 1 percent
higher than Dunﬁeld.
“Lincoln was developed cooperatively by the Illinois
Agricultural Experiment Station and the United States
Regional Soybean Laboratory from a natural hybrid between
Mandarin and Manchu.
“Earlyana is the newest of the early varieties. It
originated from a selection made in a Dunﬁeld plot at Purdue
Agricultural Experiment Station, Lafayette, Indiana. About
a week earlier than Richland, it is about 2 weeks earlier
than Illini or Lincoln, and therefore ﬁlls a need for an early
variety for northern Illinois. Winter wheat growers will
ﬁnd this variety a good one to precede wheat since it can
be combined from 2 to 3 weeks before wheat seeding tine.
It lodges somewhat more than Richland and does not yield
as high; hence, in sections where Richland is early enough,
farmers will likely prefer Richland to Earlyana.
“Chief is a medium-late-maturing variety developed and
distributed by the Illinois Agricultural Experiment Station 3
or 4 years ago. It grows tall, responds to high fertility levels,
and sometimes gives exceptionally high yields. Producers
have won the 10-acre yield contest with Chief. On high
fertility levels, it grows so tall that it makes combining a
problem, especially if the plants lodge and become tangled.
This variety will likely ﬁnd a place in south-central and
southern Illinois on thinner soils where growth will be
shorter with, consequently, less tendency to lodge. It is not
too late for central Illinois, but probably should not be grown
north of Champaign County.
“Viking was developed from the same hybrid as Chief,
by the Illinois Agricultural Experiment Station. It appears
to be well adapted to the western side of the state. It grows
as tall as Chief, but is earlier and stands better. The seed
cannot be distinguished from seed of Manchu, Mandell, and
Lincoln. At present there is only a small amount of pure seed
eligible for certiﬁcation, but this will be increased rapidly.
“Of the late varieties, Patoka and Gibson are newest,
both developed and distributed by the Purdue Agricultural
Experiment Station. Patoka is a pure-line selection of Mt.
Carmel. It is adapted to south-central and southern Illinois,
averages 140 days from planting to maturity, and is about 5
days earlier than Gibson. Both Patoka and. Mt. Carmel have
matured and done well at Urbana. In results published in
Indiana Circular 270, Patoka and Gibson were about equal in
yield, and exceeded Macoupin by approximately 6 bushels
per acre. Patoka has also done well in tests at Urbana and

Alhambra in Illinois; it stands near the top in both tests. On
thin soil it grows rather short.
“Being later than Patoka, Gibson will likely be grown
farther south in Illinois, but may not extend as far north into
central Illinois as that variety. In southern Illinois, Gibson
will meet keen competition with Macoupin, Morse, Chief,
Mt. Carmel and Patoka. At Brownstown in Fayette County,
Illinois, Macoupin exceeded Gibson last year by nearly 2
bushels per acre even though Gibson was later.
“In chemical composition, Lincoln is the best of all the
varieties that have been mentioned, but all are satisfactory.
Oil and protein vary somewhat from year to year and at
different locations. Varieties also differ somewhat, but
only a few varieties have been tested that are so low as to
be objectionable on this point alone. An example is the
McClane, which also has other undesirable traits.
“In this discussion 6 new soybean varieties have been
mentioned; namely, Lincoln, Earlyana, Chief, Viking,
Patoka, and Gibson. These range in maturity from medium
or medium-early to late, and are adapted to different sections
of Illinois. They are good to outstanding in their maturity
groups, and their development and production have already
contributed greatly to the soybean improvement program in
Illinois.
“The soybean growers of the state thus have a list
of good varieties from which to choose. We recommend
that they determine the maturity group best suited to their
conditions, then try out the varieties in that maturity group
in order to decide what variety or varieties they prefer. One
should not discard an old variety to make room for a new one
until comparative tests reveal beneﬁts from the new that are
worth changing for.”
2504. Dies, Edward Jerome. 1945. Streamlining the age-old
soybean. Soybean Digest. Feb. p. 10-11. Also published in
Feed Bag,, March 1945, p. 37-38; and in Modern Miller
72(5):13. Feb. 3.
• Summary: From a radio address
delivered by Dies over Station
WNYC, New York City. Begins
with an early history of the
soybean–which is largely untrue.
It includes: (1) Merchants in a
rich caravan in China surrounded
by bandits take refuge in a rocky
cave–where they discover that
the beans from a vine-like plant
can be eaten. (2) The earliest
written record of the soybean in
a “’Materia Medica’ set down by Emperor Shen-Nung in
2838 B.C.” (3) In “1804 a Yankee Clipper ship in full sail
slid down the coast of China searching the ports for a return
cargo... the captain ordered several bags of soybeans tossed
into the hold as a reserve food supply. It was thus that the
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ﬁrst soys entered America.
Today in the USA, by far the two principal products are
soybean oil meal and soybean oil.
“Protein mobilizer: The sensational new-comer in the
food ﬁeld has been soy ﬂour, soy grits and ﬂakes. You are
regularly consuming these products in popular pancake
and mufﬁn mixes, in macaroni and spaghetti, in ice cream
and bakery goods. Soy ﬂour has been used for some
years in sausage, meat loaves and other products. It is an
excellent binder and adds protein value. The baking industry
constantly has increased its use of soy to intensify the nutty
ﬂavor of products and to longer maintain moisture and defer
staleness. The incomplete proteins of wheat bread, when
supplemented by a percentage of soy ﬂour, not only add
the protein of the soy but mobilize all the wheat protein as
well, as has been strikingly demonstrated in experiments by
government scientists and other leading authorities.”
“Foreign governments have been purchasing soy ﬂour
and other soy proteins in large quantities to fortify bread and
various products.
“Packaged soy ﬂour now is available on the shelves of
many stores where it may be purchased by the housewife
who prefers to mix it into cakes, soups, stews, and numerous
other dishes. Even in peace times millions of Americans,
particularly in the south, have had a diet short of protein.
This new low-cost protein may solve the problem. Today
soy protein is deeply enrooted in the American diet. It
touches the lives of most of the nation’s 138 million persons,
including those in the armed forces.”
Includes a discussion of industrial uses of the soy
proteins and soy oils–for which “the horizon seems
limitless.” A small portrait photo shows E.J. Dies. Address:
President, National Soybean Processors Assoc., and
President of the Soy Flour Assoc.
2505. Eastman, Whitney H. 1945. The soybean industry and
its place in our agricultural and industrial economy. Soybean
Digest. Feb. p. 6-8.
• Summary: Contents: Introduction. Cotton and politics. All
in one package. Market for soy ﬂour. Improved facilities.
“As the automobile and the tractor supplanted the
horse during the early period of mechanized agriculture
and transportation, some of the acreage devoted to oats was
no longer needed for that purpose, and soybeans became a
logical substitute in the farmers’ crop rotation program... a
recent study made in the research laboratories of General
Mills, showed an amazing list of 181 products–all of which
might have numerous variations as to type and properties.”
“Market for Soy Flour: A much smaller quantity of
soybean protein in the form of soy ﬂour is being used in a
variety of processed food products. The public in general
has not become enthusiastic about the ﬂavor and taste of
the conventional types of soy ﬂour currently appearing on
the market. As the technology is advanced in this ﬁeld and

we learn how to treat soybean protein and adapt it for use in
human foods so as to develop more popular taste appeal and
at the same time preserve the valuable nutritive properties,
we will, without doubt, develop a very broad market for
soybean protein. It is believed by leading nutritionists that
the soybean may hold one of the important keys to the
problem of providing the low income groups a well-balanced
diet at a reasonable cost.
“Soybean protein to some extent is being used in
the manufacture of such industrial products as vegetable
plywood glue, adhesives, paper coatings and sizings, water
emulsion paints, washable wallpaper, moulded plastics,
textiles, insecticide-sprays, wallboard, insulation materials,
core binder and ﬁre foam. Soybean protein is also used to
some extent as fertilizer for plant food and as a carrier for
the natural enzymes found in the soybean for use in the
manufacture of fermentation products.
“Soybean oil, often referred to as the all-purpose oil,
now occupies an important place in the edible oil ﬁeld as
measured by the quantity produced. The current production
of cottonseed and soybean oil is running slightly over 20,000
tank cars annually for each oil.
“On account of government restrictions limiting the use
of soybean oil in the technical ﬁeld, a very large percentage
of our domestic soybean oil production is now being used in
the edible ﬁeld for such products as vegetable shortenings,
margarine, mayonnaise, salad oils, salad dressings, and
cooking oils. In peacetime when the demand for our edible
fats and oils is not as great as it is at present, more of this
versatile soybean oil is used in substantial quantities in
the protective coating and other industrial ﬁelds in the
manufacture of a long list of products, principal among
which are the following: paint, lacquers, enamel, resins,
putty, caulking compounds, oilcloth, linoleum, shade
cloth, oiled clothing, leather, wallboard, core oils, oiled
parchment, sulphonated oils, lubricating greases, printing
ink, disinfectants, insecticides, tin plate and terne plate, soap
and waterproof cement.
“Fatty acids of soybean oil have some very unusual and
useful properties. By splitting off the glycerine the acids
ﬁnd a wide and expanding use in alkyd resins, synthetic
rubber, resynthesized glycerides and a long list of chemical
compounds and derivatives. A new series of soybean oil
derivatives has just recently emerged from the research
laboratories of General Mills. They are in the form of
alcohol soluble resins used for protective coatings and heat
sealing adhesives. Chemically the products are known as
the ethylene diamine polymide of dimerized and trimerized
linoleic and linolenic acids of soybean oil.
“Phosphatides or phospholipids, known to the trade as
commercial lecithin, are fat-like substances and are produced
commercially from the soybean. Lecithin, a complex organic
compound of a colloidal nature, has some very unusual
and unique properties. Lecithin acts as a wetting agent and
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fat dispersing agent and has strong emulsifying properties.
Lecithin has a wide ﬁeld of usage in such products as
chocolate coatings, candy and confections, bakery products,
edible fat and oil products, ice cream, textiles, leather,
rubber, lubricating oils and greases, chemicals, powdered
metals, anti-knock, gasoline, anti-foaming agents, wood
impregnation products, munitions, pottery, paint and printing
ink pigments, insecticides, liquid coal, pharmaceuticals and
cosmetics.”
Photos show: (1) A portrait photo of Whitney Eastman.
(2) Margarine packages on a conveyor. “Margarine is one
of the most signiﬁcant market for soybean oil.” Address:
Vegetable Oil and Protein Div., General Mills, Inc.
2506. Jordan, G.L. 1945. A tribute to Dr. W.L. Burlison.
Soybean Digest. Feb. p. 14.
•

Summary: “Highest honors and the gratitude of every
soybean grower, processor, and user are bestowed freely
on Dr. W.L. Burlison for his initial research and continued
emphasis on the industrial uses of soybeans.
“As head of the department of agronomy, University of
Illinois College of Agriculture, he encouraged his associates
to develop improved varieties of soybeans including the
Illini, the Chief and the Viking. The new Lincoln variety
was also a University of Illinois ﬁnd. Other colleagues
worked on soybean disease prevention, the improvement

of harvesting equipment, the utilization of soybeans and
soybean products as food and feed, soybean storage and
marketing problems, and the problems of weed control,
erosion, and the maintenance of soil fertility when soybeans
occupy an important place in crop rotations. Although he
would be the last to claim any credit, Dr. Burlison gave
freely of his time as an active participant or counsellor in all
these ﬁelds. For 31 years [since 1914] he has been a friend
of soybeans. Even though they came to us from China as a
‘freak’ crop Dr. Burlison recognized their possibilities and
became their sponsor in the heart of the Cornbelt. Many
articles and bulletins were inspired by his ‘crusade’ for the
lowly immigrant. However, in the ﬁeld of industrial uses he,
personally, is the recognized founder.
“One of the ﬁrst series of experiments by the University
of Illinois Agricultural Experiment Station in the industrial
uses of soybean products began in 1913. The object of these
early experiments was to ﬁnd a method of successfully
utilizing soybean oil in paint. This project was successfully
directed by Dr. Burlison and led directly to the utilization of
large quantities of soybean oil by several of the large paint
manufacturers.”
Dr. Burlison was also one of the leaders in the
development of ‘edible’ varieties of soybeans. “On his desk
can usually be found a dozen of small containers ﬁlled with
the ‘edible’ varieties that have shown most promise in latest
test. He calls each by name and commends this variety for
certain characteristics and that variety for some other good
quality... His interest in ‘edibles’ has been second only to his
interest in industrial uses.”
“We can be sure that Dr. Burlison must feel happy to see
his immigrant protege develop so much importance that it is
now an indispensable war crop without which the struggle
would be longer.”
A large portrait photo shows Dr. Burlison.
2507. Kessler, John J. 1945. Lamp of China burned soybean
oil. Soybean Digest. Feb. p. 9, 19.
• Summary: “’Back through a hundred, hundred years
“Hear the howl of the silver sea
“Hear the songs of holy China
“Hear the waves and tunes combine
“Incantations ﬁne and old.’”
The soybean is a Chinese bean. It is a native of
Manchuria and the Chinese Emperor Shenung wrote about
it in a medical book some 4,000 years ago. During all of
these thousands of years it has been a major food staple for
thousands of millions of Chinese. It has been their soup
stock, beefsteak, vegetable and dessert. It has had industrial
use too. For thousands of years it has furnished oil for
Chinese lamps. I have read about many emperors who were
called, August, Great, Mighty, Terrible, but the Emperor
Shenung bears the affectionate title, ‘The Heavenly Farmer.’
“For centuries there has persisted in Chinese poetry the
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legend of a beautiful princess of the ‘inner apartments’ of an
Emperor’s court. Her name was Wang Chao Chun, which
means ‘dream maiden.’ And, of course, a handsome young
Chinese prince was in love with her.
“But one spring a marauding war lord appeared before
the gates of the city whose will was strong and whose
ﬁghting men were behind his ambassadors. The emperor, to
get rid of him, gave him the ‘dream maiden’ among other
treasures, and the heart of the melancholy young prince was
broken. So much for an ancient legend.
“In the Royal Ontario Museum in Toronto is a Chinese

bronze lamp which bears evidence of being 2,000 years
old. It came from the Yangtse valley in the province of
Hupeh. The lamp is eight inches high, and the bowl or
dish for holding the oil is four inches in diameter. The
lamp consists of three parts. The base of it is shaped like
a tortoise, a ﬂat earth like creature. On his back stands a
long legged Phoenix bird with his beak raised towards
Heaven; and in his upturned beak he holds the ﬂat bowl or
basis which held the oil. It is a beautiful thing, delicate and
graceful. The tortoise and the Phoenix bird are often used in
combination in Chinese art. The tortoise, crawling between
earth and heaven, was a symbol of a benign and quasi divine
intermediary between the unseen spirits of departed ancestors
and the seen forms of mortals still walking on earth. To see

a tortoise was a potent of long life, and the gift of a tortoise
was a charm to insure it. If you wish to send me a Christmas
present this year, send me a tortoise.
“The Phoenix bird, with his beak raised up to Heaven
was a symbol of a wish that the emperor, like the bird, might
keep his head raised towards Heaven. If you send me a
tortoise next Christmas, I will send you a Phoenix bird.
“This lamp was cast in bronze and the patination was
at ﬁrst a grayish green but the gloss has disappeared after
the lamp was electrically treated to remove corrosion, and
the surface now shows a beautiful soft matt effect in light
green. The bowl of the lamp bears an inscription in archaic
Chinese. This has deﬁed complete translation, but William
C. White, the scholarly professor of Chinese Archeology of
the University of Toronto has read, in part, “In the ﬁrst year
of Ho-p’ing (28 B.C.) a Feng Huang (Phoenix Lamp) was
made which weighed by the standards of Western Han (1 lb.
4 oz.)” The inscription further states that the lamp was made
for the ‘inner apartments’ or exclusively feminine quarters
of a Chinese Emperor. The lamp is more than a beautiful
art object. It is a practical lamp. It was made to burn oil,
soybean oil.
“Did the women of the ‘inner apartment’ gather around
this very lamp and in the dim light of its burning soybean oil
talk in subdued whispers about the vanished Princess of the
old legend? The archeologists can only afﬁrm that it might
have happened. Lamp and legend come from the same place
and about the same time.
“In a Vachel Lindsey poem, a reminiscent old Chinese
Nightingale is perched up on a shelf in a San Francisco
laundry and sings of a China of ages long ago while his
Chinese owner irons American shirts far into the night. The
bird is a reincarnation of the past he sings about, and as he
recites stanza after stanza there is always the same refrain:
“I remember, I remember
“That Spring came on forever
“That Spring came on forever.”
“The soybean grows deep into the past of China. It
will grow even deeper into the future of both China and
America.”
2508. Lund, Charles E. 1945. Fat fundamentals and the
future. Soybean Digest. Feb. p. 20-21.
• Summary: “From a speech before the National Association
of Margarine Manufacturers at Chicago, January 25.
“Actual use of available oils in any country is largely
determined by cost and quality preferences. Although some
fats and oils are of highly specialized nature, most may be
used in either the edible or industrial ﬁelds, with a greater
or lesser degree of modiﬁcation. While a few are deﬁnitely
inedible, such as castor, tung, and oiticica, the majority can
be used for edible purposes. Linseed, a paint oil here, is
an edible oil in the Soviet Union; soybean oil, developed
principally for use in shortening, margarine, and other edible
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products, is also used as a paint and soap oil; rapeseed oil
is used as an edible product, but has particular value [as
biodiesel] in marine reciprocating engines.
“Most of the industrial oils imported into the United
States came from Far Eastern countries now occupied by
the Japanese. The coconut and palm kernel oils imported
principally from the Philippines, Netherlands, Indies,
and British Malaya were used to a large extent in soap.
Tung oil from China imparted quick drying properties to
protective coatings. Palm oil was used in soap and was also
of particular value in the preparation of tin and terne plate
[sheet-iron coated with an alloy of lead and tin].
“Prior to the war, 18 percent of United States new
supply of all fats and oils was imported each year. Wartime
exigencies have resulted in a decline in this dependence to
9 percent. Reduced imports have not, however, forced a like
curtailment of consumption since domestic production has
been expanded to a degree considerably greater than loss of
foreign materials.
“The amount of fats and oils produced in 1944 by the
nation’s farms and factories was the largest in the history of
this country. The 10.9 billion pounds produced exceeded by
3.7 billion pounds the 1935-39 average. Domestic output
not only offset the loss in imports (1 billion pounds) caused
by the war, but also provided sufﬁcient quantities to permit
consumption at a rate only slightly lower than in prewar
years, plus an increase of a billion pounds in exports.
“Soy Most Important: Among the vegetable oils,
soybean was the most important element in expanded
domestic supplies. A relatively unimportant domestic oil in
the 1920’s, production increased from 39 million pounds in
1932 to more than a billion in 1944. Output has more than
doubled since 1939. We continue as the leading producer of
one of the world’s ﬁnest edible products–cottonseed oil.
“In the edible ﬁeld, war has changed the conditions
under which consumers obtained fats in their diet. As this
country is traditionally a surplus producer and an exporter
of edible fats, present increased production of this group
would have been much more than sufﬁcient to meet demand,
if it was not for military requirements and overseas needs.
Lend-Lease deliveries of over a billion pounds in 1944 were
almost entirely of edible fats–lard, soybean oil, and linseed
oil. These shipments represented approximately 10 percent
of total production of all fats and oils in 1943, 9 percent in
1944, and put the United States, on, a net-export basis in the
fats and oils ﬁeld. It is necessary to go back to the twenties
to ﬁnd the last period in which this country was in a similar
position and shipped amounts approaching the magnitude of
present exports.
“In the course of adjusting types of products to available
supplies, margarine production was put under the most
liberal quota of any in the fats and oils ﬁeld.
“Production of 614 million pounds in 1943 was more
than double the 1939 output. The expansion in our margarine

production from pre-war proportions has brought with it
an increasing use of domestic oils–252 million pounds of
cottonseed and 198 million pounds of soybean oil comprised
90 percent of fatty materials used in margarine in 1943.
The other 10 percent was also of domestic origin. By War
Food Administration controls, coconut and other lauric acid
oils are no longer used in edible products, but even before
the war their part in margarine was small, representing 10
percent of 1941 fat usage in this product.
“From present indications, 1944 domestic production
of fats and oils will remain a record for some years. In 1945
output will be down about a billion pounds but will still be
2.7 billion over the 1935-39 pre-war ﬁgures. With the aid
of stocks accumulated during the past season, new supplies
and imports should be sufﬁcient to provide the presently
estimated 11.3 billion pounds needed for essential civilian,
military and Lend-Lease purposes.
“The augmented wartime production of fats and oils
creates questions for the future, and the ingenuity and
far-sightedness of the entire industry will determine to a
considerable degree the prosperity of any particular group.
Foreign oils have in the past supplemented domestic
production and allowed the technical skill of the United
States to be used in producing excellent products. It is
inconceivable that we should in the future reject the
opportunity to utilize these foreign oils because of a desire to
attain complete self-sufﬁciency whose value, if any, would
be transitory to the industry and to the economy as a whole.
Surely this country has progressed by following a theory of
an expanding rather than a contracting economy.
“In postwar years increased demand from domestic
sources will absorb some of the augmented production.
Assuming relatively full employment, and on the basis of
the civilian needs accumulated during wartime for industrial
products, plus the resumption of the normal upward trend
in per capita consumption of edible fats in this country,
domestic disappearance of at least 11 billion pounds, 1½
billion pounds over pre-war 1939, can be expected. Of
this, edible fat consumption would be 7.3 billion pounds in
line with the traditional relationship of 2/3 edible and 1/3
inedible. In the post-war period, if this country maintains
its fats and oils production at around 10 billion, imports of
2 billion pounds of industrial oils will make it possible for
us to export 1 billion pounds, mostly of edible fats. In the
ﬁve years prior to the war exports of fats and oils from this
country averaged less than 500 million pounds a year, about
half of which was lard. Although exports are not likely to
continue at the extraordinary high levels reached through
Lend-Lease operations, we have in the process reestablished
and built up markets for our edible fats in those countries. In
other areas, there is considerable pent-up demand for fats and
oils, which indicates the possibility of a substantial peacetime trade through commercial channels.
“European demand for United States products will
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probably remain strong for the ﬁrst year after the end of the
war. Full information is not now available as to the condition
of processing plants in areas subjected to heavy bombing. In
some areas there will be a demand for our oilseeds to supply
the needed fats and the residual cake used for cattle fodder.
Wartime developments indicate the enormous potentialities
of foreign trade under conditions of high production at home.
The only way to obtain that trade for peacetime years is to
take positive steps that will put other countries in a position
through reciprocal trade, to absorb increasing amounts of
fats and oils, including our surplus production. The dynamic
possibilities of the situation are great; there is no absolute
limit to foreign trade. It is not necessary to assume that
the only alternative to trade barriers between producer
and consumer is the complete elimination of any type of
control. The possibilities of an expansion of production
and trade under realistically considered controls based on
internationally good-will can do more to aid peace and
prosperity than any amount of wishful thinking. The concrete
value of such an expansion is self-evident.
“It is a fundamental fact that an expanding trade brings
greater prosperity and a higher standard of living than a level
of business that forsakes high-production and low cost per
unit of output.” Address: Chief, Fats and Oils Unit, Bureau
of Foreign and Domestic Commerce, Washington, DC.
2509. American Lecithin Co. 1945. ALCOLEC. U.S.
Trademark 412,959. Registered April 3. Application ﬁled 10
Aug. 1944.

• Summary: The Word Mark is the word “ALCOLEC” in
bold, black letters, written with a particular style of letters.
Description of the Mark: Words, letters, and/or numbers in
stylized form. Color is not claimed as a feature of the mark.
Goods and services: Concentrate comprising lecithin
and related phosphatides in an edible carrier of fatty oil such
as cocoa butter, for use as a food ingredient in shortening,
chocolate, ice cream, or other foods.
It was ﬁrst used on 1 March 1944 and ﬁrst used in
commerce on 1 March 1944.
Last listed owner: American Lecithin Company,
Corporation assignee of Georgia, 451 Stephens St., S.W.,
Atlanta, Georgia.
The 1st renewal was in 1964. The 2nd renewal was on 9
April 1985 and it is now “Dead.”
Note: ALC had to register this trademark once for its use
in food products and again for its use in non-food products,

as follows: Goods and services: “Phosphatide products for
general use in the manufacture of leather, textiles, cosmetics,
pharmaceutical preparations, etc.”
Note from Armin Wendel, lecithin expert from Germany.
2015 Oct. 11. Alcolec lecithin was manufactured by The
Glidden Co. for American Lecithin Co. Address: 82 Corona
Ave., Elmhurst, Long Island, New York (a corporation of
Ohio).
2510. Calland, J.W. 1945. Soybeans in 1945. Soybean
Digest. April. p. 7-9, 21.
• Summary: From an address before the American Society
of Farm Managers and Rural Appraisers. Discusses factors
which have a bearing on the future of soybeans.
Contents: Introduction. Plans for 1945 crops. Soil
productivity. Harvest time. New varieties. Plant half of
Cornbelt. Future outlook.
Photos show: (1) “One of the advantages of the new
Lincoln soybean over the older varieties is a higher yield
of oil. Dr. D.F. Beard, extension agronomist of Ohio State
University, left, and Dr. J. Boyd Page of the University,
compare the oil obtained from Lincoln and a standard
variety. That in the tube at left is Lincoln. Dr. Beard says an
acre of Lincolns produced 376 pounds of oil as compared
to 302 by a standard variety.” (2) “Through dealer displays
and by representatives on farm programs the J.I. Case Co. is
doing some important work with soil conservation. Here two
fathers and two sons study a display in the Weiss Hardware
Co. store at Allentown, Wisconsin. From left to right Dad
Jos. Bingen and son Edgar; Son Alois Doll and Dad Arthur.”
(3) “Harvest time: Father and son harvest soybeans near
Mt. Vernon, Iowa. On the tractor is Luther Plattenberger, on
the combine is son, Robert. The two own and farm two farms
totaling 320 acres.”
“Last year the United States harvested a 200 million
bushel crop of soybeans. What happens to a crop of 200
million bushels after we grow it? Of the total of 15 million
acres planted to soybeans in 1943, two-thirds, or 11 million
acres, were harvested as beans. Again two-thirds of these
beans were processed [crushed]–about 132 million bushels,
the balance going for seed, carry-over and feed on the farms
where they were grown.
“Here are the products obtained from this 132 million
bushels processed: 600,000 tons of soybean oil; three million
tons of oil meal; and 300,000 tons of soy ﬂour, grits, and
ﬂakes.
“Here is how–in war time–these products were used:
90 percent of the meal was used for livestock and poultry
feeds; the balance going into ﬂour, ﬂakes and grits for human
consumption. A little meal found its way into glue for P.T.
boats and into plastics for pistol-grips and helmets.
“Ninety-ﬁve percent of the oil went to products for
human consumption, largely shortening, margarine, and
salad oils for the use of our civilians, armed forces and lend-
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lease. The balance of the oil went for industrial uses having
priorities such as soap, protective coverings, textile and
leather processing, glycerine, medicines, and printers ink.”
Address: Director of Agronomic Research, Central Soya Co.
2511. Julian, Percy L.; Meyer, Edwin W. Assignors by mesne
assignments to American Lecithin Company (Cleveland,
Ohio, a corporation of Ohio). 1945. Oil-phosphatide
composition. U.S. Patent 2,374,682. May 1. 3 p. Application
ﬁled 25 July 1941.
• Summary: “Lubricating oils used in present day
automobiles and other high compression engines and the
like are subject to varnish formation caused by the high
temperatures and pressure to which the lubricating oil is
subjected during use. Numerous treatments have been
proposed to overcome this varnish formation. Phosphatides,
such as maybe obtained from soybeans or other sources, are
useful for this purpose. Phosphatides generally available
commercially are emulsifying agents. Since in normal use
the lubricating agents come into contact with water the
presence of these phosphatides results in stable emulsions
which are undesirable.
“It is accordingly an object of the invention to provide
an oil-phosphatide mixture of reduced emulsifying
properties.
“Another object is to provide a lubricating composition
of reduced or retarded emulsifying properties.
“Another object is to provide a lubricating oil
composition containing phosphatides which will have
reduced or limited emulsifying properties.
“A further object is to provide a method for decreasing
varnish formation and to prevent emulsiﬁcation of
lubricating oils.
“An additional object is to provide a method for
decreasing or retarding emulsiﬁcation of lubricating oils.”
Note: Lecithin is mentioned once in this patent. Soy
is mentioned 18 times in the forms “soybeans,” “soybean
oil,” “soybean oil fatty acids,” “soybean oil-phosphatide
emulsion,” “soybean phosphatides,” “soybean phosphatide,”
“soya oil fatty acid chlorides” and “soya acid chlorides.”
Address: 1. Maywood; 2. Evanston. Both: Illinois.
2512. Carmichael, Ogden. Assignor to I.F. Laucks,
Inc. (Seattle, Washington). 1945. Coating and method
of preparing same. U.S. Patent 2,375,195. May 8. 2 p.
Application ﬁled 15 Dec. 1942.
• Summary: “The present invention relates to a method of
making and using an adhesive coating which is the reaction
product of soluble blood albumen and a phenolic element
and to the resulting products. It is to be understood that the
invention is not restricted to any speciﬁc application.
“An object is to provide an inexpensive coating material
which is easily applied and strongly adherent to wood and
porous surfaces and adapted both to provide an antiseptic

treatment and to serve as an undercoat for or varnish.
“Another object is to provide a spreadable coating
available in an inexpensive aqueous vehicle and adapted
to serve as a thermosetting adhesive suitable for uniting
wood and porous materials as–in the manufacture of
hot pressed plywood. A further object is to provide an
adhesive capable of producing weather-resistant hot pressed
plywood of exterior grade as embodied in ‘Standards for
exterior plywood’ as adopted by the Douglas Fir Plywood
Association, of Tacoma, Washington.
Note: Soy is mentioned only once in this patent,
as “soybean meal.” Address: I.F. Laucks Inc., Seattle,
Washington.
2513. Shollenberger, J.H.; Goss, W.H. 1945. Soybeans:
Certain agronomic, physical, chemical, economic, and
industrial aspects. USDA Bureau of Agricultural and
Industrial Chemistry. AIC-74. 84 p. May 15. Mimeographed.
Slightly revised 1947. 81 p. [39 ref]
• Summary: Contents: Origin and description. Structure.
Chemical composition: Protein, oil, carbohydrates, ash,
vitamins. Culture and harvesting. Production. Crop
disposition: Relative importance as a crop. Marketing:
Grades, international trade, prices. Utilization of whole
soybeans: Seed, feed, food. Industrial development: History
of industry, processing (derived products, production of oil
and meal), considerations in determining size, type, and
location of plants (processing costs, size of plant, millingin-transit privilege, other economic factors), location
and capacity of existing plants. Utilization of soybean
oil: Shortening, margarine, other edible products, soap,
paints and varnishes, linoleum and oilcloth, printing inks,
miscellaneous products, new developments. Utilization of
protein fraction: Feed, food, industrial. Selected references.
Acknowledgments. Address: 1. Commodity Development
Div.; 2. Engineering and Development Div. Both: Northern
Regional Research Lab., Peoria, Illinois.
2514. U.S. Federal Speciﬁcation. 1945. Resin-base emulsion,
interior paint. TT-P-88a. May 26. *
• Summary: This speciﬁcation does not specify the emulsion
stabilizer. However most authorities agree there is little or
no choice between soybean protein and casein for preparing
emulsion paints.
2515. Glidden Company (The), Soya Products Div. 1945.
For a brighter living (Ad). Soybean Digest. May. p. 29.
• Summary: “Homes are now being decorated with paints
made from Glidden’s soybean proteins. These proteins are
successfully used in water-thinned paints of three distinct
types.
“Prosein: A specially processed soybean protein used as
a binder in dry powder paint.
“’Alpha’ Protein: A pure isolated soybean protein used
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as a binder in water paste paint, and as a stabilizer and partial
binder in emulsion paste paint–the popular washable interior
paint.” Address: 5165 W. Moffat St., Chicago 39, Illinois.
2516. Hovey, A.G. 1945. Polyamide resins. Modern Plastics
22:125-26, 192. May.
• Summary: Contents: Introduction. General characteristics.
Toxicity studies. Moisture-vapor transfer data. Hot-melt
coatings and heat-seal applications. Lacquers. Wood sealers.
War uses developed in 1944.
“Resinous polyamide materials were developed
industrially about ten years ago.” Address: In charge of new
chemical development section, General Mills Research Lab.
2517. Boyer, Robert A.; Crupi, Joseph; Atkinson, William T.
Assignors to Ford Motor Company (Dearborn, Michigan; a
corporation of Delaware). 1945. Protein manufacture. U.S.
Patent 2,377,853. June 12. 3 p. Application ﬁled 10 May
1941.
• Summary: “This invention concerns the processing of
proteins to be used in spinning ﬁbers, in water paints, glues,
sizes and similar compositions. We have discovered that if
protein precipitates are subjected to a slow-freezing process,
they are not only effectively dehydrated, but their physical
characteristics are greatly changed and improved.” Address:
1. Dearborn, Michigan; 2-3. Detroit, Michigan.
2518. Boyer, Robert A.; Atkinson, William T.; Robinette,
Charles F. Assignors to Ford Motor Company (Dearborn,
Michigan; a corporation of Delaware). 1945. Artiﬁcial ﬁbers
and manufacture thereof. U.S. Patent 2,377,854. June 12. 3
p. Application ﬁled 7 June 1941.
• Summary: “An object of this invention is to obtain
solutions from which artiﬁcial ﬁbers may be spun, as with a
spinnerette.
“Another object of this invention is the formation of
solutions or colloidal dispersions of proteins or like materials
with a suitable solvent or mixture of solvents.
“Another object of this invention is the formation of
protein spinning solutions having high protein content,
cohesive and stringy body, good stability, and substantially
high velocity.
“We propose to use this invention in the spinning
of artiﬁcial ﬁbers from protein and like materials. In this
process, the proteins are dissolved by a suitable solvent.
Such a solution may be stored or may be immediately
forced through a multiple hole spinnerette submerged in
a coagulating bath. As the solution jets from each hole of
the spinnerette, it is instantaneously precipitated to form an
artiﬁcial ﬁber strand. These strands are gathered together,
stretched, treated, dried, and processed to form yarn or
thread.”
Note 1. Soy is mentioned 9 times in this patent in the
forms “soy protein,” “soy bean” and “aqueous soy protein

spinning solution.”
Note 2. The solution to be spun into ﬁbers is made
primarily from soy protein. These ﬁbers were not intended
for food use, but rather for spinning into fabric.
The spinning solution is typically composed of 90 gm
pure soy protein, 15 ml sodium hydroxide (or other alkali
metal hydroxide), 350-400 ml water, and 3 ml xanthate.
Address: 1. Dearborn, Michigan; 2-3. Detroit, Michigan.
2519. Huppert, Oskar. Assignor to The Glidden Company
(Cleveland, Ohio). 1945. Process of manufacture of synthetic
wool from soybean protein. U.S. Patent 2,377,885. June 12.
2 p. Application ﬁled 20 Dec. 1939. Summarized in Science
News Letter (1945) 47:399.
• Summary: “In United States Patent No. 2,112,210 is
described a process in which protein hydrolysate products
are changed into new products through means of cooking
with carbon disulphide and subsequent oxidation by air
in presence of a catalyst. The products in a mineral acid
solution will not be destroyed even on boiling. These
products have the character of disulphides. Chemical
Abstracts 1936, p. 6394.
“It has been found that even without preceding
hydrolysis, such disulphides can be obtained from protein,
such as: soybean protein. This is done through treatment with
carbon disulphide followed by oxidation with air–even at
low temperatures (20-45ºC.). These disulphides so obtained
cannot be destroyed by mineral acids. It is presumed, of
course. that the hydroxyl ion concentration of the protein or
protein hydrolysate before treatment with carbon disulphide
corresponds at most to an aqueous solution of calcium
hydroxide with a pH 10-11. The addition of sulphur as a
catalyst can be omitted as it is obtained during the oxidation
by air of hydrogen sulphide found in the chemical reaction.
“Through the resistance of these protein disulphides
to mineral acid it is now possible to change protein into
a substance very similar to wool, or to form a spinning
solution so as to manufacture synthetic wool.”
“Example 1: 720 grams soya protein are mixed with 5
liters water containing 90 cc. hydrochloric acid, one to two
grams of pepsin according to its activity is then added which
must be well stirred into the solution. This suspension is then
held at 25ºC. for 6 to 12 hours, sodium hydroxide added to a
pH of 3.6 thereafter ﬁltered or centrifuged and the resulting
textile soya protein dried.” Address: Chicago, Illinois.
2520. TAPPI Bulletin (New York City). 1945. The Northern
Regional Research Laboratory. No. 55. p. 1-3. June 30.
• Summary: A good history of the lab and overview of
its work, plus speciﬁc products it has developed, such as
Norepol (the ﬁrst two letters come from “Northern” and
“Regional”), Norelac, Noreplast, and Noreseal.
Note: TAPPI stands for the Technical Association of the
Pulp and Paper Industry.
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2521. Alderks, O.H. 1945. Soybean oil: A study of edible
and industrial uses. Better growing practice means better oil.
Need soy oil with lower iodine value. Soybean Digest. June.
p. 10-14. [15 ref]

• Summary: Graph No. 1, titled “U.S. production of crude
oils,” shows this production (in millions of pounds produced)
from 1920 to 1944 for the following (in descending order
of production during most of this period): Cottonseed oil,
linseed oil, coconut oil, corn oil, soybean oil, and peanut oil.
In 1943 soybean oil passed linseed oil to become America’s
No. 2 vegetable oil. In 1944 soybean oil passed cottonseed
oil to become America’s leading vegetable oil.
Table 2 gives statistics showing the amount of soy oil
used in various edible and industrial products in the USA
from 1929 to 1944. The single largest use by far in 1943 was
in shortening. The amount of soybean oil used in shortening
rose dramatically from 82,000 lb in 1929, to 212.3 million lb
in 1940, to 568.4 million lb in 1943. The amount of soybean
oil used in oleomargarine (the second largest single use) rose
from 11,000 lb in 1929, to 87.1 million lb in 1940, to 198.0
million lb in 1943. The amount used in other edible products
(mainly cooking, frying, and salad oils) rose from 180,000
lb in 1932, to 39.9 million lb in 1940, to 124.6 million lb in
1943.
The amount used in paint and varnish rose steadily from
5.8 million lb in 1929 to a peak of 41.6 million lb
in 1941 (the largest amount used for any industrial
product), then had fallen to 14.5 million lb by 1944.
Use in soap, the most popular industrial use in 1929
with 6.4 million lb, decreased until 1934, then rose
to a peak of 31.5 million lb in 1942, but had fallen to
only 2.4 million lb by 1944. Linoleum and oilcloth
was the third most popular use during the war years,
reaching a peak of 7.7 million lb in 1941, then
falling thereafter. Printing inks, the least important
industrial use listed, rose from 0.071 million lb in
1929 to a peak of 0.255 million lb in 1941, then fell.
Thus, in absolute terms, industrial uses of soy oil in
the USA reached their historical peak in 1941, just
before World War II, at 74.25 million lb; 56.0% of
this total was used for paint & varnish, and 33.3%
for soap. Address: Member, Soybean Research
Council.
2522. Christensen, Clyde M.; Moses, C.S. 1945.
Molds and bacteria that delaminate plywood bonded
with casein and soybean glues. U.S. Bureau of Plant
Industry, Soils, and Agricultural Engineering. Div.
of Forest Pathology, Special Release No. 25. 24 p.
June. (Madison, Wisconsin). [2 ref]
• Summary: Pages 11-12: “Summary and
Conclusions: (1) Penicillium brevicaule and P.
glaucum made up a major part of the mold ﬂora in
casein-glued plywood exposed to molds. Either of
these molds, working with the bacteria normally
present in the glue and surviving in the glue line,
was able rapidly to delaminate plywood shear specimens
glued with any of the ﬁve casein glues and one soybean glue
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tested. A number of other common air-borne molds also
were able to digest casein glues in plywood. Exposure to the
normal microﬂora of the air resulted in faster delamination
than was produced by inoculating specimens with cultures of
any of the fungi used.
“(2) The nine commercial brands of powdered casein
glues and the one soybean meal examined, all contained
an abundance of the same kinds of yeasts and bacteria, but
comparatively few molds. Of the organisms present in the
glue powder, only a few kinds of bacteria survived in the
liquid glues and in the glue lines of plywood made with
them. These few kinds, however, survived in considerable
numbers. They were able to delaminate surface-disinfected
shear specimens held at a moisture content of 50 to 65
percent, or soaked in water.
“(3) Bacteria isolated from the glue lines of shear
specimens bonded with casein and soybean glue, and
inoculated on surface-disinfected specimens bonded with any
of the 3 casein glues tested or with soybean glue and kept
with a moisture content of 50 to 65 percent, caused complete
delamination in 1 to 3 weeks.
“(4) Sodium orthophenylphenate appeared more
effective against the bacteria than against Penicillium
brevicaule, and sodium trichlorophenate, during the period of
the test, prevented any weakening by either the mold or the
bacteria.
“(5) Specimens glued with two commercial brands of
casein glues, surface disinfected, and kept in sterile, sealed
jars at a moisture content of 60 to 65 percent, were almost
totally delaminated after 6 months, while similar specimens,
autoclaved and kept under the same conditions, retained
their original strength. The chief difference between these
two sets of specimens was in the greater number of bacteria
that survived in the glue lines of the surface-disinfected as
compared with the autoclaved specimens.
“(6) Specimens glued with two commercial brands
of casein glues retained their original strength over the
7-month test period when soaked in water plus 2 percent
sodium pentachlorophenate, but were delaminated within 3
months when soaked in water to which bacteria and a small
amount of casein had been added, or when merely surfacedisinfected and soaked in water alone. In these soak tests
the rapidity of weakening of the glued joints was roughly
proportional to the number of bacteria present. If tests in
which shear specimens are kept wet, or are soaked, are to
be used as a basis for judging the durability of casein or
soybean glues, the action of bacteria, heretofore disregarded,
must be taken into account. Data available at present do not
conclusively demonstrate that purely chemical hydrolysis
occurs, and experiments in which bacteria are entirely
eliminated will be required to settle this question.” Address:
Pathologists, Div. of Forest Pathology.
2523. Dies, Edward Jerome. 1945. Broadcast: Streamlining

the age-old soybean. J. of the New York Botanical Garden
46(546):151-52. June.
• Summary: For a longer version see Soybean Digest. Feb.
1945, p. 10-11. This radio address was given for the New
York Botanical Garden by Mr. Dies on Jan. 12 over WNYC.
Portions of his talk are given here. Address: President,
National Soybean Processors Assoc.
2524. Falkenburg, L.B.; Teeter, H.M.; Skell, P.S.; Cowan,
J.C. 1945. Polyamides from polymeric fat acids. Oil and
Soap 22:143-48. June. [16 ref]
• Summary: “For the past several years the Oil and Protein
division of the Northern Regional Research Laboratory
has been engaged in an investigation of the polymerization
phenomena of drying and semidrying oils with the object
of developing new and useful industrial applications of
these oils. Certain phases of this research culminated in the
development of Norepol (7), a rubber replacement, and in the
preparation of improved synthetic drying oils (8).” Address:
Oil and Protein Div., Northern Regional Research Lab.,
Peoria, Illinois.
2525. Alderks, O.H. 1945. The future of soybean oil.
Chemical and Engineering News 23(13):1168-69. July 10. [8
ref]
• Summary: Contents: Introduction. Usage of soybean oil.
Edible products. Quality of oil. Developing varieties of better
quality. Soybean as a drying oil. Comparative price.
Tables: (1) Production and disappearance of fats and
crude oils in the USA, 1912-1944 (in millions of pounds).
Production of soybean oil began in 1922 with 1 million lb;
it had increased to 1.240 million by 1944. Disappearance of
soybean oil was ﬁrst recorded in 1912 at 25 million lb.; it
peaked at 335 million lb in 1918, dropped to only 10 million
lb in 1928, then rose to 1,127 million lb in 1943. Soybean
oil now challenges cottonseed oil in production and use.
Cottonseed oil production has slowly decreased from 1,435
million lb in 1912 to 1,160 million lb in 1944. Cottonseed oil
disappearance has remained roughly unchanged from 1,082
million lb in 1912 to 1,321 million lb in 1943.
(2) Usage of soybean oil in various products, 1929-1944.
The greatest amount is now used in shortening (449 million
lb) and oleomargarine (157 million lb), with 134 million lb
used in other edible products–mainly cooking, frying, and
salad oils. Only small amounts are now used in soap, paint
and varnish, linoleum and oilcloth, and printing inks.
(3) Composition and properties of oils. The oils are
peanut, cottonseed, corn, soybean, and linseed. Properties
include fatty acid composition and unsaponiﬁed matter,
smoke point, ﬁre point, ﬂash point, iodine value, and normal
iodine value.
(4) Comparative price (cents per lb of crude oil):
Linseed 10.57. Peanut 9.42. Corn 9.39. Cottonseed 9.12.
Coconut 8.35. Soybean 8.26. Thus soybean oil is the least
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expensive. Address: Soybean Research Council, 3818 Board
of Trade Bldg., Chicago, Illinois.
2526. Cook, L. Russell. 1945. Eighteen mistakes in the
use of lecithin. I. Lecithin can be employed to improve the
quality of many foods, including confectionery and bakery
products, cooking oils, fats, mayonnaise, peanut butter,
sherbets and ice cream mixes. These “don’ts” will guide in
using it correctly. Food Industries 17(7):74-75, 200, 202,
204. July.
• Summary: “Lecithin ﬁnds many commercial uses because
it is an antioxidant, is surface active and will reduce surface
and interfacial tensions.”
Important factors are: “1. The facility and speed with
which the lecithin will dissolve in the medium in question.
“2. The efﬁciency of the lecithin itself. While
concentration of phosphatides is a very rough indicator of
efﬁciency, it is not conclusive nor accurate...”
“3. The percentage of lecithin used compared to the total
interfacial area of the emulsion.”
Mistakes with chocolate products: (1) Overuse of
lecithin needed to achieve minimum viscosity. (2) Adding
the lecithin at the wrong time. (3) With ice cream, the use
of 4-5 oz. of lecithin for each 100 lb of chocolate ice cream
coating is maximum. (4) Do not use lecithin in a chocolate
syrup unless a fair amount of relatively “free fat” is present.
(5) Adding the lecithin to fat-bearing chocolate syrups at the
wrong time.
Mistakes with bakery products: (6) Do not use lecithin
to try to replace or save shortening. (7) Do not attempt to
replace the emulsiﬁed types of shortening with regular
hydrogenated shortening and lecithin. (8) Base the optimum

quantity of lecithin used in bakery
products on the amount of shortening
used, except in the case of bread,
rolls, and other bakery products with
relatively little shortening content.
(9) When applying lecithin to cakes,
remember that more than a strictly
oil-in-water type emulsion is involved.
Lecithin added to cakes with the
shortening and sugar at the beginning
of the mix reduces the viscosity of the
creamed mixture to the point where
less air can be incorporated and volume
is lost. When the lecithin is added
before the last addition of ﬂour and
water, there is no loss in volume. (10)
In biscuits and cookies, both hard and
soft, beware of using too much or too
little lecithin. (11) When using lecithin
in pie doughs, be sure to reduce mixing
time efﬁciently.
Some of the values of shortening
in bakery products are not entirely
due to lubrication, but to the actual bulk of the fat present.
The writer maintains that shortening adds certain deﬁnite
qualities to bakery products, and lecithin adds just as deﬁnite
but a different series of qualities and that the only point of
overlap is their lubricating effect.
The most common error made in the application of
lecithin to the bakery industry is in its use in replacing
or “saving fats.” This fallacy is based on a simple
misunderstanding:
“It is known that in suspensions of insoluble solids in
fats (chocolate, non-aqueous coatings, and icings), fat must
be eliminated when lecithin is used if viscosity standards are
to be maintained. It is then incorrectly assumed that the same
is true in emulsions where moisture and dissolved solids
are present as the continuous phase in doughs and batters.
Omitted in this deduction was the fact that lecithin operates
at aqueous interfaces just as it does at fatty interfaces, With
the result that the former are extended to the same extent as
the latter... When used to ‘save’ fats, there will be a sacriﬁce
of quality in bakery products.”
Lecithin added to peanut butter serves as an antioxidant
and improves spreadability; however in this case it
aggravates the separation of oil.
The factors that govern the extent of antioxidant
protection provided by lecithin are: (1) The extent of
unsaturation of the fatty acids in the glyceride; (2) The
absence or extent of hydrolysis of lecithin itself; and (3) the
quantity present compared to the total surface area exposed
by the fat requiring protection.
Macaroni products made from hard wheat ﬂour are
made even more resistant to disintegration during cooking by
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the addition of lecithin.
Eleven of the 18 mistakes are discussed in this Part I.
Part II appears in the Aug. issue.
Note: The author, whose company, makes Clearate,
is not entirely impartial in his remarks. Address: VicePresident, W.A. Cleary Corp., New Brunswick, New Jersey.
2527. Horton, L.B. 1945. Soybeans. Washington, DC:
Association of American Railroads. Railroad Committee for
the Study of Transportation, Subcommittee for Economic
Study. Group 3A. xxvi + 96 p. July 13. [10 ref]
• Summary: Contents: List of tables, ﬁgures, maps and
charts. Conclusions and reasons therefore. Summary.
Introduction and description. Production. Processing and
utilization. Exports and imports. Marketing. Transportation.
Conclusions and comments. Appendices. Glossary.
The foreword notes that the soybean crop “has attained
sizable commercial importance only during about the last
decade. Production of the beans in 1943 was 40 times as
great as in 1924 and more than 8 times as great as in 1934.
The great impetus to production was the discovery in 1935
of techniques for making the oil derived from the beans more
acceptable for edible uses. Prior to 1935 this oil had been
chieﬂy used for industrial purposes.”
“The demand for soybean oil and soybean meal in the
United States probably will continue to decrease during
the 5 years 1946-1950... The present use of soybean meal
for livestock and poultry feed is likely to decrease as the
livestock population declines and as the supply of other
protein feeds becomes readily available... The use of
soybean protein in the manufacture of plastics and for other
industrial purposes has great future possibilities. However,
this substance has been found to be so complex and sensitive
in nature that further research is required before very
large quantities can be used for these purposes.” Address:
Washington, DC.
2528. Goss, W.H. 1945. Germany: Fats, oils, and oilseeds.
Toeppfer’s Oelwerke G.m.b.H. Hamburg. Washington. 4
leaves. Aug. 17.
• Summary: The title page reads: “U.S. Group Control
Council, Germany.
“Ofﬁce of the Director of Intelligence.
“Germany–Fats, Oils and Oilseeds.
“Toeppfer’s Oelwerke G.m.b.H. Hamburg.
“Reported by W.H. Goss. Target No.
“Report on Investigation for the Food and Agriculture
TIIC Subcommittee.
“Prepared by Direction of Field Information Agency,
Technical (U.S.)
“USPET [or USFET?] (Main)
“Industrial Branch
“APO 757
“New York, N.Y.

“August 17, 1945”
On 17 Aug. 1945 the author visited Toeppfer’s
Oelwerke, which had been a target bombed during
World War II. He interviewed Director G. Saltzwedel,
Superintendent Habert, and Chemist Schrader.
“Toeppfer’s Oelwerke G.m.b.H. is an afﬁliate of the
Stettiner Oelwerke in Stettin, both ﬁrms being owned 63%
by the East Asiatic Co. which is a large Danish trading ﬁrm
with head ofﬁces in Copenhagen. Prince Axil of Denmark
is the present head of the East Asiatic Co., which is said to
be worth 50,000,000 kronin. The Stettiner Oelwerke was
established in 1910 by the East Asiatic Co., for that concern
was a big shipper of Manchurian soybeans and felt that it
could proﬁtably engage also in processing them. In 1915 the
Stettiner Oelwerke bought the premises in Hamburg now
known as Toepffer’s [sic, Toeppfer’s] Oelwerke, and the
two ﬁrms have subsequently specialized in the processing
of soybeans for the East Asiatic Co. The English branch of
the parent organization is the East Asiatic Co. Ltd., with
ofﬁces in London. Another afﬁliate of Toeppfer’s Oelwerke
and Stettiner Oelwerke is Stettiner Oderwerke, a large wharf
in Stettin which normally handles 60,000 tons of soybeans
per year... The present director of Toepffer’s [sic] is the
son-in-law of the Dr. Toeppfer who was Germany’s Foreign
Minister until the end of the war.
“The plant was equipped to extract 300 to 350 tons
of soybeans per day and to reﬁne 40 tons of oil per day,
but it has been idle throughout most of the war because
no soybeans were available. It suffered only minor bomb
damage and is now being renovated preparatory to operating
again. Expellers are also being installed to permit the
forepressing of about 200 tons per day of other oilseeds.
“II. Expeller mill: Oilseeds are received by barges, boats
and railroad cars and are unloaded by a pneumatic lift which
handles 30 tons per hour. They are stored in bulk in 2 large
warehouse rooms having a total capacity of approx. 2600
cubic meters or 1400 tons. From storage, all seeds pass ﬁrst
over reels for cleaning, and soybeans are then prepared for
extraction. Other seeds, however, must ﬁrst be ground for the
expellers and then forepressed...”
“III. Extrusion plant: Soybeans, after cleaning, are
cracked in 6 sets of 10-inch x 36-inch corrugated rolls, one
pair high, and are then ﬂaked in 4 sets of 800 x 800 smooth
rolls having 2 pairs in parallel per machine. Press cakes from
the expellers are ﬂaked in 7 sets of 3-high smooth rolls in
which the stock makes 2 passes between adjacent rollers.
The 3-high rolls are also used to some extent on soybeans,
for the other rolls have insufﬁcient capacity.
The ﬂaked seeds are extracted in a battery of ten kettles
which are practically the same as those in other oilseed mills.
Descriptions can be found in W.H. Goss’ reports on Verein
Deutscher Oelfabriken and Vereinigte Harburger Oelwerke F.
Thörl’s. Seven of the extractors hold 3.6 tons each and have
individual capacities of 2.8 tons. Solvent is pumped...”
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“The oil is processed for the recovery of lecithin in the
same type of equipment that is used by other processors in
Germany, but the method of operation is different. The oil is
washed only once, batch-wise, with 3-4% of water at 60ºC.
The washing is conducted in 2 mixers, used alternately,
and these are of the same type as those used for continuous
washing in other plants. Emulsion is fed to 4 Westphalia
centrifuges, and the washed oil is pumped to storage tanks.
The sludge is dried in the usual manner under vacuum in a
kettle with a ball-shaped heating coil in the bottom.
“IV. Reﬁnery: Four kettles holding 10 tons each are used
the neutralize the oil. These are open and have the usual type
of heating coils in the bottom,...
“V. Miscellaneous: There are 5 stone-lined tanks for
acidulation of the soaps obtained in neutralizing the oil.
Storage facilities are provided for 200 tons of crude oil inside
the plant and 500 tons in tanks located out of doors.
“The boiler house contains 3 boilers...”
Note 1. By the 1980s, Toeppfer’s Oelwerke had become
Alfred C. Toepfer International, partly owned by ADM.
Note 2. Warren Hand Goss was born in 1912. Address:
USDA, New York.
2529. Associated Press (AP). 1945. Converts to civilian
output. New York Times. Sept. 1. p. 16.
• Summary: “National Foam System of Philadelphia, having
delivered more than 4,000,000 gallons of Aerofoam liquid to
the Navy, has turned to full-scale civilian production of both
dry powder and mechanical foams, it was announced today.”
Note: This foam was made from soy protein.
2530. Wall Street Journal. 1945. National Foam System of
Philadelphia... Sept. 4. p. 6.
• Summary: Has completed delivery of more than 4 million
gallons of aerofoam liquid to the U.S. Navy. That liquid
(made in part from soy beans and dubbed “bean soup” by
the Navy) produced more than 600 million gallons of ﬁre
smothering foam, which was used extensively during World
War II to extinguish ﬁres set aboard aircraft carriers by
Japanese suicide planes.
The company has now returned to full-scale civilian
production of both dry powder and mechanical foams, it
announced on Aug. 31.
2531. Wormell, Robert Lewis; Knight, Claude Leonard.
Assignors to Courtaulds, Ltd. (London, England). 1945.
Manufacture and production of artiﬁcial threads, ﬁlaments,
and the like. U.S. Patent 2,385,674. Sept. 25. 2 p.
Application ﬁled 22 Sept. 1942. Filed in Great Britain 27
May 1941.
• Summary: This invention relates to the production of
threads “from solutions of caseins, for example animal
casein from milk, [or] vegetable seed proteins such as those
obtained from soya beans or peanuts.”

Note: This is the earliest document seen that mentions
Courtaulds’ work with plant protein ﬁbers, or with soya
beans. Address: 1. Coventry, England; 2. Rugby, England.
2532. Burnett, R.S. 1945. Peanut protein hydrates:
Preparation and properties. Industrial and Engineering
Chemistry 37(9):861-64. Sept. [15 ref]
• Summary: One of the vegetable proteins used for
comparison was soybean protein. “Certain peanut and
soybean protein-water interrelations have been observed
which not only have signiﬁcant theoretical aspects but, more
important, open new ﬁelds of application for isolated peanut,
soybean, and other vegetable proteins. The purpose of this
paper is to describe some of these protein-water relations
and, in subsequent communications, to discuss their practical
applications.” Address: Southern Regional Research Lab.,
USDA, New Orleans, Louisiana.
2533. Glidden Company (The). 1945. Glidden: Special
products for the special needs of industry (Ad). Soybean
Digest. Sept. p. 91.
• Summary: This full-page ad lists many products for food,
confectionary, industrial, and pharmaceutical use. Note: This
ad (although smaller) also appeared in the May 1946 issue
(p. 25) and the Sept. 1947 issue (p. 99) of this magazine. And
in the 1947 Soya Blue Book (p. 97). Address: 5165 West
Moffat St., Chicago, Illinois.
2534. Smith, Allan K.; Cowan, John C. 1945. Research
developments in soybeans at the Northern Regional Research
Laboratory. Soybean Digest. Sept. p. 43.
• Summary: Two new projects are: (1) Use of a special
soybean oil meal as an extender in resin plywood adhesives.
The phenolic resin glue produces a waterproof and
moldproof bond which is stronger and more durable than the
wood on which it is used. “The use of soybean oil meal to
extend phenolic resin glues in no way displaces the soybean
glues developed in about 1927 by I.F. Laucks, Inc., Seattle,
Washington... Thus, the extension of phenolic resin glues
with soybean oil meal, will be a second chapter to the story
played by soybeans in the development of plywood.” (2)
Drying oil research aimed at replacing tung oil has led to the
development of Norconol-S using conjugated, alkali-reﬁned
soybean oil. With esters of soybean fatty acids, 10% to 45%
conjugation was achieved, which greatly improved the oil’s
drying properties. “For example, paints formulated with
Norconol set to touch 2 to 3 times faster than alkali-reﬁned
soybean oil.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
2535. Radlove, S.B.; Teeter, H.M.; Cowan, J.C. 1945.
Catalytic conjugation of linseed and soybean oils. USDA
Bureau of Agricultural and Industrial Chemistry. AIC-101.
38 p. Oct. 1. 8 charts at end. [5 ref]
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• Summary: It is recognized that the superior drying
properties of tung oil are due to the presence of conjugated
isomers of linolenic acid. In the hope of securing similar
drying properties in linseed and soybean oils, attempts were
made to convert the linoleic and linolenic acids occurring in
combination in linseed and soybean oils into their conjugated
isomers.
This report describes in detail a successful method for
neutral catalytic isomerization, and discusses the properties
of the ﬁnished oils obtained. Address: Oil & Protein Div.,
Northern Regional Research Lab., Peoria, Illinois.
2536. Burnett, R.S.; Parker, E.D.; Roberts, E.J. 1945. Peanut
protein hydrates: Utilization as tacky and remoistening
adhesives. Industrial and Engineering Chemistry
37(10):980-82. Oct. [7 ref]
• Summary: One of the vegetable proteins used for
comparison was soybean protein. Address: Southern
Regional Research Lab., USDA, New Orleans, Louisiana.
2537. Falkenburg, L.B.; Cowan, J.C. 1945. Norelac: A new
resin derived from soybean oil. Soybean Digest. Oct. p. 8-9.
[4 ref]
• Summary: Contents: Introduction. Properties. Potential
and actual utilization. Production of Norelac. “Soybean
oil offers an excellent domestic source of raw material
for chemical and related industries because it is normally
produced in large quantities at a relatively low cost. This oil
contains 45 to 55 percent linoleic acid, a di-unsaturated fat
acid, as one of its major constituents. Contemporary research
is now engaged in attempts to produce new chemicals
from this linoleic acid. One solution to this problem is the
polymerization of soybean oil and its subsequent separation
into different fractions.
“Previous work on the polymerization of soybean
and related oils has conclusively demonstrated that in the
process of heat-bodying, the linoleic and linolenic fat acid
radicals unite through their unsaturated linkages to form
polymeric fat acids containing dimers, trimers and possibly
higher polymers. These acids were shown to be polyreactive
and, therefore, are capable of undergoing polymerization
reactions with other polyreactive chemicals. The polymeric
fat acids are similar in their chemical properties to phthalic
and maleic anhydrides, sebacic, and other dibasic acids.
Because of this similarity, the polymeric fat acids may ﬁnd
many analogous uses such as plasticizers in alkyd resins for
paints and varnishes, and in other protective coatings for
which the dibasic acids are produced industrially in large
quantities.
“Investigations at the Northern Regional Research
Laboratory on the polymeric fat acids of heat-bodied soybean
oil have led to the discovery that new and useful materials
could be prepared from these acids by polymerizing them
with certain poly-reactive reagents. For example, polyesters

can be prepared by reacting these acids with ethylene glycol,
a material which is sold in large quantities as a nonvolatile
antifreeze. These polyesters may be mixed with certain
rubber compounding reagents and treated to give a superior
rubber replacement. This development was pioneered by
this Laboratory, and it led to the commercial production of
Norepol for a short period in 1942-1943.
“In a manner similar to the preparation of these
polyesters, the polymeric fat acids may be reacted with
polyamines which are closely related to ammonia. When
ethylene diamine is employed as the amine, a new and useful
resinous material is produced. Chemically, it is known as the
ethylene diamine polyamide or polymeric soybean fat acids;
for convenience, we have called it Norelac.
“Properties: Norelac is a hard, transparent, thermoplastic
resin. It can be prepared with melting ranges varying from
98º to 116º C. and in colors ranging from light yellow to
dark brown. It is compatible with a large number of other
synthetic and natural resins, such as, rosin, ester gum,
phenolics, nitrocellulose, and damar.
“As a polyamide, its solubility characteristics are
unusual. It dissolves in alcohols, amines, fatty acids, and
certain chlorinated hydrocarbons. However, it is insoluble
in esters, ethers, glycols, ketones, hydrocarbons, and
nitroparafﬁns. While Norelac is insoluble in hydrocarbons,
its alcohol solutions will tolerate large volumes of these
solvents, therefore making available a wide range of
inexpensive diluents.
“Norelac has been shown to have good ﬁlm-forming
properties. When ﬁlms are cast from solution, they dry by
solvent evaporation, with the drying rate depending on
the volatility of the solvent. As is readily noted from an
examination of Table I, Norelac ﬁlms possess excellent
resistance to water, alkalis, and acids.
“In addition, ﬁlms of Norelac possess excellent adhesion
to many surfaces and have exhibited good outdoor durability
on both wood and metal. Some of these ﬁlms have been
exposed outdoors at Peoria, Illinois, for over a year and a
half and are still in good condition.
“Furthermore, it was found that the addition of a small
percentage of parafﬁn wax to Norelac imparts moisture
impermeability to the resulting ﬁlms. A thin ﬁlm cast
on paper from a Norelac solution containing 2 percent
parafﬁn exhibited an exceedingly low rate of water-vapor
transmission–the value obtained compared very favorably
with most organic coating materials now in use.
“Potential and actual utilization: In view of the
properties inherent in Norelac, it should ﬁnd many
applications as a protective coating for wood and metallic
surfaces. It can be used alone or in combination with other
resins as a spirit varnish or lacquer. Further, Norelac may
be readily pigmented either in solution with a ball or pebble
mill, or in the ‘dry’ state. Pigmented solutions of Norelac
make excellent rapid drying enamels having outstanding
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durability. It should also be mentioned that Norelac solutions
make superior vehicles for aluminum or bronzing powders.
Since Norelac is thermoplastic and possesses excellent
adhesion, it can also be used as a laminating and heatsealing agent for paper, glassine, cellophane, vinyl ﬁlms,
and metallic foils. With Norelac, a wide variety of laminates,
such as glassine-to-glassine, lead foil-to-sulfate paper,
Cellophane-to-Cellophane, et cetera, can be prepared. These
laminates, using Norelac as the bonding agent, compare
favorably with commercial materials now in production; for
example, the aluminum pouch shown in Figure 3, which was
made from a sheet consisting of a ﬁlm of printed cellulose
acetate laminated to aluminum foil with Norelac. The foil
side was coated with Norelac to provide the necessary heatsealing coating for pouch formation.
“Norelac is now being employed as a heat-sealing agent
for the production of bags and pouches used in the packaging
of various food products, viz., dehydrated soups, gelatine
desserts, et cetera. Two such bags, illustrated in Figure 1,
were made from uncoated glassine using Norelac as the
sealing agent. Norelac is also being used today as a sealing
agent for spot liners in bottle caps.
“The compatibility of Norelac with resins, waxes,
and plasticizers facilitates the formulation of various
compositions which should be useful in dip-coating
operations. For example, the cheese package shown in ﬁgure
4 was covered with a Norelac composition containing wax,
resin, and plasticizer. This coating protects the package as
it offers an excellent barrier to water, is greaseproof, and
retains its ﬂexibility at refrigerating temperatures.
“Production of Norelac: The commercial production of
all materials necessary for the preparation of Norelac has
been shown to be feasible, and little difﬁculty is expected
in any large-scale operations. Its production on a semicommercial scale has already been accomplished by two
companies. A view of a kettle operated by one of these
companies for the production of Norelac is shown in Figure
2.
“Norelac is now selling for approximately 45 cents a
pound, but the price is expected to fall as production expands
and soybean oil becomes more abundant.
“The technical aspects of the preparation, evaluation,
and utilization of Norelac are discussed in the following
publications:” Four references are given.
Photos: (1) Two glassine bags. (2) Medium size kettle
for production of Norelac. (3) Aluminum foil pouch. (4)
Package of cheese coated with a Norelac composition
Note: The Northern Regional Research Laboratory is
“one of the laboratories of the Bureau of Agricultural and
Industrial Chemistry, Agricultural Research Administration,
U.S. Department of Agriculture.” Address: Northern
Regional Research Lab., Peoria, Illinois.
2538. Sanford, I.G. 1945. Soybean size is easy to apply and

remove. Textile World. Oct. *
• Summary: Acetate rayon weavers have been turning to a
soybean size to overcome shortages of other sizing materials,
such as gelatin, casein, or synthetic size. They have found
that it offers certain advantages over the standard sizes; the
slasher-cylinder temperatures need not be watched as closely
as with other types of size. Moreover, it penetrates acetate
yarn.
2539. Soybean Digest. 1945. Archer-Daniels-Midland
laboratory. Oct. p. 14.
• Summary: This new 40,000 square foot research laboratory
is in Minneapolis, Minnesota. Biological research and
development on soybean products will be under the personal
direction of Dr. J.W. Hayward. Research on soybean oil and
lecithin in the paint and industrial ﬁelds will be directed by
S.O. Sorensen.
2540. Soybean Digest. 1945. Grits and ﬂakes... from the
world of soy: Aer-o-foam, which is made from isolated
soybean protein, may soon be ﬁghting farm pests... Oct. p.
22.
• Summary: “... as well as the navy ﬁres for which it has
become celebrated. Tests of its efﬁciency as a carrier for
insecticides and fungicides are under way. Trials with fog
nozzles indicate the idea is practical.”
Note 1. Aer-o-foam (Aerofoam) was made for the
U.S. Navy by National Foam System of Philadelphia,
Pennsylvania.
Note 2. According to the Wall Street Journal, on 18 Dec.
1961 a report on a company named “Tech-Aerofoam” was
available from Moran & Co., Newark, New Jersey. Then on
1 May 1968 a company named “Tech-Aerofoam Products
Inc.” of Miami, Florida, registered with the Securities and
Exchange Commission to have 300,000 shares of their
stock sold publicly. The company, which makes foam
rubber, urethane foam, etc., has 544,000 common shares
outstanding. It is not clear if or how this company (TechAerofoam) was related to National Foam System.
2541. Mitchell, Frank; Olendorf, H.A.; Valance, E.H.;
Johnson, J.E. 1945. Research supports the soybean. Soybean
Digest. Nov. p. 8-11, 21.
• Summary: “This paper was prepared by members of the
staff of Spencer Kellogg and Sons, Inc., who are among the
largest producers of soybean products and leading exponents
of industrial research. Their research laboratory is one of
the oldest and most distinguished in American industry. Its
head, Dr. Alexander Schwarcman, was recently awarded the
Schoellkopf Memorial Medal for achievement in chemical
research. In this paper the discussion of edible soybean oil
is by Frank Mitchell; soy ﬂour by H.A. Olendorf; industrial
soybean oil by Edward H. Valance, and soybean oil meal by
J.E. Johnson.”
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Note: Frank S. Mitchell later developed a non-dairy
whip topping for Rich Products Corp. of Buffalo, New
York. After leaving Rich Products, he started his own
company, Mitchell Foods, Inc. in Fredonia, New York
and manufactured the whip topping he had invented. That
product was fairly successful, but his coffee creamer, Perx,
was very successful. Address: Spencer Kellogg & Sons, Inc.
2542. Soybean Digest. 1945. USDA men who have
contributed to soybean development: O.E. May. Nov. p. 24.
• Summary: “Among the men who have made valuable
contributions to the development of the soybean is Dr. O.E.
May, chief of the Agricultural Research Administration’s
Bureau of Agricultural and Industrial Chemistry.
“Born and reared in a farming section of northeastern
Iowa, now one of the leading soybean-producing states,
Dr. May has spent most of his life searching for industrial
outlets for farm products. It was the industrial fermentation
work carried on by Dr. May and associates at Department
of Agriculture’s old Arlington Farm, Virginia, that supplied
the background experience that enabled the Northern
Regional Research Laboratory at Peoria, Illinois, which Dr.
May formerly directed, to increase the yield of penicillin so
that it could be put into immediate large-scale commercial
production.
“It was this same background experience that caused
him to be selected to head the Bankhead-Jones Soybean
Industrial Products Laboratory at Urbana, Illinois. He was its
ﬁrst director, and served from March 9, 1936, to August 16,
1938. In this short time he assembled a staff of investigators
of marked scientiﬁc attainments and established for the
laboratory a place of high regard with the state agricultural
experiment stations as well as the soybean and chemical
industries.
“When the laboratory was established there was urgent
need for more information on the chemistry of beans and
on the chemical and physical properties of their constituent
materials. Information was needed on the protein and
oil contents of the different varieties, as well as on the
composition and properties of the proteins, phosphatides,
oil, minerals, and carbohydrates. Plant breeders needed
to know more about the grain varieties being crushed for
oil, and more about the effect of rate, date, and method of
planting on yield and composition. Farmers needed to know
what grain varieties are best adapted for industrial purposes.
These are some of the problems that the laboratory tackled
while Dr. May was directing its activities. They have not all
been solved, to be sure, but considerable and very worthwhile progress is being made. The laboratory’s pilot-plant
equipment enabled it to carry promising test-tube research
to the semi-commercial production stage where it can be
properly evaluated.
“Research on the industrial utilization of soybeans
is still carried on under Dr. May’s general supervision at

the Bureau’s Peoria Laboratory, where that phase of the
work was transferred by an act of Congress in 1942. The
agronomic work is conducted at Urbana and at cooperating
state agricultural experiment stations.
“Dr. May insists that any accomplishments attributed
to him are due even more to the work of the men who have
been associated with him. These include such men as R.T.
Milner, W.B. VanArsdal, W.H. Goss, K.S. Markley, G.H.
Brother, and A.K. Smith, now employed in the Regional
Research Laboratories, J.L. Cartter and W.J. Morse of
the Bureau of Plant Industry, Soils, and Agricultural
Engineering, as well as persons connected with the
agricultural experiment stations and the soybean industry.
“May feels that the successful results of soybean
research in the last 10 years have been due largely to
cooperation and teamwork among the various individuals
and agencies interested in the constructive development and
expansion of the soybean industry.
“Soybeans are used now largely for food products
because of the war, but when the war is over it is hoped that
new and wider outlets and markets will be developed in both
the food and the industrial ﬁelds.”
A photo shows Dr. May.
2543. Stingley, D.V. 1945. Industrial utilization of soybean
oil. Soybean Digest. Nov. p. 12-14.
• Summary: The industrial use of soybean oil received
little direct encouragement during World War II, with few
exceptions. This was not due to prejudice on the part of the
industry, but rather to the importance of soybean oil as an
edible fat which prompted wartime restrictions on its use in
the industrial ﬁeld.
“Table I shows the reported industrial non-food
consumption of soybean oil over the 10 year period 1935-44.
This indicates a remarkable increase in industrial acceptance
up to 1942 when soybean oil was largely reserved for edible
purposes. In 1941, the peak industrial year for soybean oil,
almost 100 million pounds were consumed, representing
an increase in industrial consumption of 440% over 1935,
and 22% of total consumption... In 1941 soybean oil,
representing approximately 10% of our fats and oils supply,
was used only to the extent of 2.5% in industry.”
A table shows the use of fats and oils for 1941 at 1,000
pounds: Soybean oil used for soap was 24,737–percentage of
soybean oil used was 1.1%; for paint and varnish 41,549 at
4.7%; for linoleum and oilcloth 7,666 at 5.6%; for printing
ink 255 at 0.9%; miscellaneous 23,445 at 4.3%; totalling
97,652 soybean oil used at 2.5% of soybean oil used.
Address: Armour Chemical Div.
2544. Peoria Star (Illinois). 1945. New soybean oil plastic is
developed at farm lab. Dec. 7.
• Summary: A summary of an article in Soybean Digest
(Oct. 1945, p. 8-9). A photo shows L.B. Falkenberg and J.C.
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Cowan.
2545. Glidden Co. (The). 1945. Annual report to the
shareholders, for the ﬁscal year ended Oct. 31, 1945.
Cleveland, Ohio.
• Summary: See next page. The front of this year’s annual
report is completely different from those of past years.
In place of the simple design is a cover packed with nonﬁnancial information about The Glidden Company’s huge
structure: In one small square: Factories in 1917 (two,
including one in Toronto, Ontario, Canada) and warehouses
in 1917. In three large rectangles: Factories in 1945 for paint
(9 factories), food (7), Chemicals, pigments and metals (5),
naval stores (4), soya products (1), feed mill, (1) vegetable
oils (3), and mines (3). In a 2nd rectangle: Ofﬁces and
warehouses in 1945 (6). In a 3rd rectangle: Retail paint
stores in 1945 (35 stores).
“The Annual Report of your Company for the ﬁscal
year ended October 31, 1945, is submitted herewith. The
net sales for the year amounted to $111,616,438.39. The net
proﬁt before taxes on income was $6,749,643.89. The taxes
on income amounted to $4,402,000.00. The net proﬁt after
taxes amounted to $2,347,643.89, which, after preferred
dividends, is equivalent to $2.13 on the common stock as
compared to $2.02 per share for the previous year. Attention
is directed to the fact that this year there are 66,557 more
shares outstanding than last year.”
Paint and Varnish Division: “An outstanding
development of this division that is just now being put
into production is Spred Luster. This is a remarkable water
thinned paint made on a soybean base that promises to
revolutionize the decoration of home interiors where a glossy
enamel-like ﬁnish is required and where quick drying and
absence of odor is essential.” Address: Cleveland, Ohio.
2546. Holman, Ross L. 1945. A chemurgic fantasy. Yale
Review 35(2):282-91. Dec. Condensed as “New riches from
farm synthetics” in Science Digest. 1945. 17:53-55. March.
• Summary: The farm chemurgic movement, started in 1934
to ﬁnd industrial markets for surplus farm crops, has begun
to grow. W.J. Hale is the founder of the present chemurgic
movement. “There is no farm crop that the test tube has
turned into more industrial products than soy beans. It is
surprising to see what the soy bean can become in the hands
of a chemical juggler. To offset war scarcities it can be
processed into many things, from gunstocks for guns to a
good substitute for butter; from vitamin K for our blood to a
handkerchief for our tears.
“America’s industrial pioneer number one with soy
beans is Henry Ford. With a staff of chemists, a laboratory,
and several thousand acres of soys he is turning these
beans not only into a large variety of things to eat but into
something to wear and ride, to keep the rain off and to
doctor our liver troubles. We may recall how extravagant

Ford sounded to us in the Twenties when he said that some
day we would be able to dispense with the farm cow and
drink synthetic milk [See New York Tribune, 9 Feb. 1921].
This fantastic prophecy made rich material for newspaper
reporters and cartoonists. There were comic caricatures of
a robot cow pouring out synthetic milk to be churned into a
synthetic butter. Today reporters and cartoonists know that
the joke has backﬁred. Ford’s chemists have been getting
milk from soy beans for years. The milk has been shown
to have important food values. The list of Ford’s soy foods
includes meats, cheese, breakfast foods, macaroni, bread,
crackers, sweet milk, buttermilk, and coffee.”
Reichhold Chemical Corporation and one or two other
companies are producing soy-bean rubber at the rate of
25,000 tons a year.
The author also discusses how Henry Ford uses soy
beans to make synthetic wool. “Ford himself frequently
wears a soy-bean suit, and experiments seem to prove that it
can be manufactured at less cost than any other textile ﬁber.
Two Japanese scientists processed a wool from soys before
the war and insisted that wool for a whole suit of clothes
could be manufactured for less than a dollar.”
“The climax of Ford’s pre-war chemurgic achievements
was the manufacture of a car with a all-plastic body. The
body, made largely of soys, was 1,000 pounds lighter
than a similar car with a steel body... Just about the time
it was ready to go into production Pearl Harbor stalled the
manufacture of cars for the duration.
“Madison College near Nashville, Tennessee, is an
educational institution that has turned farm chemurgy into
a bonanza... The chief crop handled here is the soy bean,
which is manufactured into 30 foods ranging from meat to
coffee.” The students, working their way through college,
make the foods and student nurses and boys taking premedical courses play a major role at the school’s sanitarium,
where “patients are nursed back to health on soy foods.”
At Taftville, Connecticut, the National Dairy Products
Corporation is now manufacturing 10 million pounds a year
of Aralac, a wool-like ﬁber made from the casein in skim
milk.
“America’s pioneer chemurgist, who performed
scientiﬁc miracles before chemurgy ever got its name,
was the late Dr. George W. Carver, of Tuskegee Institute
in Alabama. Dr. Carver’s record of processing over 300
industrial products from the peanut and 120 from the sweet
potato is too well known to need discussion here.”
Note: This is the earliest document seen (April 2002)
that mentions vitamin K in connection with soy.
2547. Dies, Edward Jerome. 1945. Streamlining the age-old
soybean. National Farm Chemurgic Council, Chemurgic
Paper No. 411. 4 p.
• Summary: Story book tales may be found in the history of
the soybean.
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“Earliest writings on the subject go back to the time
of the pyramids. Even before they were built, and twelve
centuries before Solomon fashioned his temple, the soybean
was hoary with age.
“An Oriental legend tells of the ﬁrst human use of the
soybean. A rich caravan pulled out of an eastern China town
one evening just as the sun was dipping below the rim of
the world. It was bound for a distant settlement where, after
a gay visit, the merchants turned their camels homeward
across the wastes... ladened [sic, laden] with gold and gems.
The second day out the caravan was surrounded by bandits.
Merchants and servants quickly took refuge in a rocky
cave, easy of defense. When starvation began pinching, a
servant, in desperation, ate beans from a vine-like plant. His
vitality returned. Soon the hopeless men were pounding the
bean into a thick ﬂour upon which they survived until help
arrived.
“From almost that day onward, so the legend goes, the
miracle soy became the staff of life in China. For centuries,
teeming millions of orientals have made soy the basic food.
“For the ﬁrst written record of the soybean you must
turn to Materia Medica set down by Emperor Shen-Nung in
2838 B.C.
“In 1712 a German botanist, out of Japan, introduced
the soybean to Europe, but the curio caused little more than
a tolerant yawn. By the turn of the nineteenth century plant
scientists in most countries were familiar with the legume.
But they did not embrace it for domestic purposes.
“Then in 1804 a Yankee Clipper Ship in full sail slid
down the coast of China searching the ports for a return
cargo. Uncertain as to the length of the homeward journey,
the captain ordered several bags of soybeans tossed into the
hold as a reserve food supply. It was thus [sic] that the ﬁrst
soys entered America.
“Desultory efforts were made to whip up popular
interest during the next century. It remained for the late Dr.
C. V. Piper of the Bureau of Plant Industry in Washington
to carry the torch for the soybean. In 1907 he sent a brilliant
young assistant, Dr. William J. Morse, to the Orient to study
the soybean and to bring back many types and varieties. Dr.
Piper, who had likened soybeans to gold from the soil, did
not live to see the immense development in this country. But
the great Bill Morse, still in government service, has been
carrying on the work for thirty-seven years.
“Today in this country the miracle bean is big business–a
500 million dollar a year business.
“The vast soy garden sprawls across the rich lands of
the midwest... dips into Dixie... patterns a bit of the east and
southeast, and is creeping slowly northward.
“From this garden the miracle bean moves to the marts
of trade in wagons, trucks, trains and steamboats. It passes
through the great processing plants that convert it for the
most part into livestock and poultry feed and products for the
dinner table. It also goes into a long list of lesser uses.

“In 1934 this country grew 23 million bushels of
soybeans. Now we grow nearly 200 million bushels annually,
a crop that has increased nearly tenfold in ten years. In the
stream of agricultural history there are few events more
striking than this dizzy rise of the soybean.
“American genius has been streamlining the ancient
soy. Alert agronomists, top-ﬂight chemists, nutritionists, and
home economists across the land have worked feverishly to
bring about latest developments.
“Despite the many present uses, by far the two principal
products still are soybean oil meal and soybean oil. So
tremendous has been the demand for meal in feeding the
wartime livestock and poultry numbers that government
allocation became necessary. The use for feed of animal
proteins has remained almost constant for the past decade.
The use trend of cottonseed meal also has remained nearly
constant. Only soybean oil meal has shown striking gains in
production and consumption. It was soybean oil meal that
took up the shock and supplied the protein demands caused
by the global war. A 500 percent increase in soybean oil meal
caused less than a 100 percent increase in the total of high
protein feed. Today this product of the soy is recognized
as the number one protein concentrate and should assume
increasing leadership in the years ahead.
“A river of soybean oil has ﬂowed into such edible
products as shortening, salad dressings, and a long list of
such-like products, including margarine, which is growing
in popularity because of improved taste acceptance and
added vitamins and other factors that make it a nutritious
and agreeable spread. Demand for soybean oil has been so
pronounced that the threat of renewed government allocation
has been hanging over the industry. During the war period
soy oil has opened up many new and permanent channels of
consumption.
“The sensational newcomer in the food ﬁeld has been
soy ﬂour, soy grits and ﬂakes. You are regularly consuming
these products in popular pancake and mufﬁn mixes, in
macaroni and spaghetti, in ice cream and bakery goods. Soy
ﬂour has been used for some years in sausage, meat loaves
and other products. It is an excellent binder and adds protein
value. The baking industry constantly has increased its use of
soy to intensify the nutty ﬂavor of products and to maintain
moisture longer and defer staleness. The incomplete proteins
of wheat bread, when supplemented by a percentage of soy
ﬂour, not only add the protein of the soy but mobilize all the
wheat protein as well, as has been strikingly demonstrated
in experiments by government scientists and other leading
authorities.
“Far-reaching research work is being carried on at
universities and government and private laboratories. In
the future children no longer will eat candy free of protein,
because many types will contain a distinct protein nutritional
value hitherto absent.
“Foreign governments have been purchasing soy ﬂour
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and other soy proteins in large quantities to fortify bread and
various products.
“Packaged soy ﬂour now is available on the shelves of
many stores where it may be purchased by the housewife
who prefers to mix it into cakes, soups, stews and numerous
other dishes. Even in peace times millions of Americans,
particularly in the south, have had a diet short of protein.
This new low-cost protein may solve the problem. Today
soy protein is deeply enrooted in the American diet. It
touches the lives of most of the nation’s 138 million persons,
including those in the armed forces.
“Use of soy protein for industrial purposes likewise
holds bright promise. Two general types now are available.
One is the mechanically prepared protein compound,
manufactured today in commercial quantities. It is used
principally in the ﬁeld of adhesives for plywood and various
coatings that require an adhesive binder. A hundred million
square feet per month of water resistant three-ply plywood
are currently being manufactured with soybean glue.
“The other general type is the pure protein prepared by
chemical methods. It is known as alpha protein. This item
has increased substantially since the war began. But except
for military uses, it still is available only in experimental
quantities. Principal use for the isolated protein is in the
ﬁeld of foam solutions, for ﬁre ﬁghting equipment, paper
coatings, paper sizing and paints. More progress is being
made here with these industrial soy proteins than elsewhere
in the world. Progress stems wholly from research.
“A synthetic soy wool, soft and ﬂeecy as lamb’s wool,
has been developed. Commercial usage is yet to come.
“Typical results of research at the government’s great
Northern Regional Research Laboratory are Norepol, a
rubber substitute, and Norelac, a new resin of remarkable
properties. Incidentally, the world rubber market has
shuddered at the thought that America is capable of
producing synthetic rubber to the extent of 80 percent of the
world supply. Soy could be a contributing factor.
“Some observers say this glowing fact stands out: In
expansion of industrial usage of soy proteins, and soy oils,
the horizon seems limitless.
“As indicated, the soybean has had a colorful history. It
has stirred up bloody clashes in the Orient. Some claim that
Japan’s initial attack on China was inspired in a measure by
the lush prize of China’s immense soy crop” (Continued).
Address: President, National Soybean Processors Assoc.,
Chicago, Illinois.
2548. Dies, Edward Jerome. 1945. Streamlining the ageold soybean (Continued; Document part II). National Farm
Chemurgic Council, Chemurgic Paper No. 411. 4 p.
• Summary: (Continued): “Hitler’s blitzkriegs were aided
by the soys which he has stored for years against possible
shortage and to fortify rations as ﬁeld kitchens rolled into
battle areas. It is even declared that the terms of the shaky

Hitler-Stalin pact had provided for a steady ﬂow of soybeans
to be siphoned from the Orient to Germany over the singletrack railroad spanning the broad stretches of Siberia.
Hitler waited impatiently for the soys. Shipping dates were
violated one after another. The promised ﬂow became a mere
trickle. Hitler’s food minister sounded an alarm. Finally the
hysterical Fuhrer stormed at the Russian ambassador, who
always found new excuses. A light dawned on Hitler when
other promised articles failed to appear. Then came his
long-delayed blow at Russia, which sounded Hitler’s doom.
He realized Russia had out-smarted him on every count,
including delivery of the coveted soys.
“The day of peace draws near.
“Hopes are lifted for a better world... a postwar world
aglow with social, scientiﬁc and industrial progress.
“In the new world ahead it is quite likely that this
Cinderella of American crops, with its astonishing
adaptability and its unpredictability, will continue to blaze
new trails in the ﬁelds of agriculture and industry.” Address:
President, National Soybean Processors Assoc., Chicago,
Illinois.
2549. Ministerio de Agricultura y Cria (Caracas,
Venezuela). 1945. La soya: Indicaciones para su cultivo
y aprovechamiento [Soya: Remarks on its cultivation and
utilization]. Caracas, Venezuela: Direccion de Gabinete.
Series No. 4. 1st edition. [Spa]*
2550. Otto, R.B. 1945. [Gasoline derived from vegetable
oils]. Boletim de Divulgacao do Instituto de Oleos, Rio de
Janeiro No. 3. p. 91-99. (Chem. Abst. 41:6690). [Por]*
2551. Patterson, A.N. 1945. The absorption of dyes by wool,
Aralac and soy ﬁber. Rayon Textile Monthly 26:29. *
2552. Bailey, Alton E. 1945. Industrial oil and fat products.
New York, NY: Interscience Publishers, Inc. x + 735 p. 2nd
ed. 1951, 967 p. For third ed, see Swern, D. 1964. [1173*
ref]
• Summary: This is an excellent book. Contents related to
soy oil: Chap. 5. Production and consumption of primary
fats and oils. In the section on “Production and consumption
of linolenic acid oils,” the ﬁrst subsection is on soybean oil
(p. 120-22), followed by linseed oil and perilla oil (Perilla
ocymoides). Table 53 shows that production of soybean
oil in the USA (in million lb; year beginning in October)
increased from 1.7 in 1922, to 2.3 in 1924, to 7.3 in 1928,
to 34.7 in 1930, to 78.1 in 1934, to 183.7 in 1936, to 416.1
in 1938, to an estimated 1,198.3 million lb in 1942 (Source:
USDA Agricultural Statistics). “Signiﬁcant quantities of
soybean began to be grown in the United States in about
1930 and since that time the increase in soybean production
in this country has been phenomenally rapid. The 1942 crop
of soybeans in the United States, estimated at 187,155,000
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bushels or 11,229,000,000 pounds, is roughly equal to the
Chinese production in recent years, and represents a much
greater quantity of oil, as most of the Chinese beans are
consumed directly as food.”
Table 56 (p. 123) shows the price of soybean oil (crude
oil in tank cars at the mills) in the U.S. from 1930 to 1942.
Chap. 7. Composition and characteristics of individual
fats and oils. In the section on “Composition and
characteristics of linolenic acid oils,” the second subsection
is on soybean oil (p. 171-73). “Soybean oil has a typical
‘beany’ odor and ﬂavor. Like that of other linolenic acid oils,
the odor and ﬂavor of soybean oil is inclined to return after
the oil has been rendered completely odorless and ﬂavorless
by high temperature steam deodorization. The average iodine
value of the soybean oil produced in the United States is in
the neighborhood of 130, although iodine values as high as
140 and as low as 103 have been reported.” Table 87 (p. 172)
shows recent analyses of the fatty acid content of six soybean
varieties, including wild soybeans.
Chap. 9. Plastic shortening agents. Deﬁnition. Historical.
Plasticity in fats. Lard and other animal fats. Shortenings.
Shortening is an American invention that originally grew out
of the cottonseed industry, although large meat packers also
played a role in developing it. The product was ﬁrst offered
as a lard compound, but was later repositioned as a unique
product rather than as an imitation of lard.
Chap. 15. Extraction of fats and oils. Pages 445-46
discuss changes is soybean oil during storage. Table 134
(p. 447) shows “Grade requirements for yellow soybeans,
green soybeans, brown soybeans, black soybeans, and mixed
soybeans.” There are 4 grades plus sample grade. For Grade
No. 1, minimum test weight per bushel is 56 lb. Moisture:
13% maximum. Splits: 10% max. Damaged kernels: 2%
max. Foreign material other than dockage: 1%.
Note: This is the earliest English-language document
seen (Feb. 2003) that uses the term “dockage” in connection
with soybean grading.
Chap. 16. Reﬁning and bleaching. A greenish cast in
an oil is generally due to chlorophyll. This pigment may
also be found in the oil obtained from green soybeans (p.
525). Chap. 18. Hydrogenation. Includes shortenings and
margarine.
Chap. 23. Solidiﬁcation, homogenization, and
emulsiﬁcation. Solidiﬁcation of lard and shortenings (Votator
and Girdler Corp.). Address: Senior technologist, Southern
Regional Research Lab., New Orleans, Louisiana.
2553. Drackett Company (The). 1945. Annual report.
Cincinnati, Ohio. 28 p. 28 cm. For the ﬁscal year ended Sept.
30, 1945.
• Summary: Sales rose 42% over the previous year to
$12,929,090. Net earnings (proﬁts) rose 16% to $409,342.
A photo (p. 2) shows a “new protein extraction plant” under
construction at the site of the present Sharon Plant. It is

expected to go into production in mid-1946. A photo (p. 10)
shows a drawing of the new soybean storage elevator at the
Sharon plant; it will double the soybean storage capacity at
that plant. It is expected to be ready for use in July 1946. An
aerial photo shows the Sharon Plant and its 75 acres. The
company is developing impact plastic molding compounds;
they contain any soy protein, although this is not mentioned.
A full-page photo shows some of the items for which
Drackett molding compounds have been tested and found
suitable: Naval gunsight housing, hand wheel for machine
tool (looks like a small steering wheel), watch makers tray,
adding machine housing, breaker box for electrical switch,
etc. These parts are molded of Drackett material by four
different plastic molding companies. “So far, our plastics
have been produced in a small pilot plant and these are not
usually proﬁtable operations. A new plant of commercial
capacity is now being designed, which will give us both
the volume and the efﬁciency to make this a proﬁtable
operation.”
A 2-page spread is devoted to Drackett’s “Textile Fibre.”
A full-page black-and-white photo shows 3 stylish ladies
sipping tea. The caption reads: “Dress materials are a blend
of our soybean textile ﬁber and rayon. The soybean ﬁber
imparts a desirable feel and drape to the fabric. A limited
quantity of this material and other blends containing soybean
ﬁber should be available for marketing sometime in 1946.”
“The new plant, now being equipped, will begin operations
in 1946... There is reason to expect that during 1946, this
product will begin to pay dividends on the investment we
have made in research and development work.”
“Industrial proteins. For several years, the Company has,
in a small pilot plant, manufactured a variety of proteins for
use in such products as paints, adhesives, textile sizes and
ﬁnishes, and polishes. Research work has been continuous
on proteins since 1938. Long before the war’s end, the
engineering planning of a protein extraction plant was well
under way. The plant is now under construction and is
expected to be in operation during 1946.
“We have supplied a small group of companies in
different ﬁelds with proteins from our pilot plant for several
years. These contacts have enabled us to observe our material
in use and helped us tailor it to ﬁt the needs of industry.
“There are many sources of protein such as milk
(casein), meat scraps, corn, peanuts, even chicken feathers.
The soybean is one of the lowest cost sources. It has the
further advantage of being readily available in adequate
quantity and not subject to wide price ﬂuctuations. The
potential market for soybean proteins would seem to offer
great opportunity for expansion in future years.”
A photo (p. 27) shows a man holding a dripping spatula
over a swirling vat of black dope. The caption reads:
“Mixing the ‘spinning solution’ for textile ﬁber in the pilot
operation at the Spring Grove Plant. Expanded facilities
being constructed at the Sharon Plant are expected to be
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ready in 1946.” Address: Executive ofﬁces: 5020 Spring
Grove Ave., Cincinnati, Ohio.
2554. Lager, Mildred. 1945. The useful soybean: A plus
factor in modern living. New York and London: McGrawHill Book Company, Inc. xii + 295 p. Illust. General index.
Index of recipes. 22 cm.
• Summary: One of the most important and innovative
books on soyfoods ever written. Contents: Preface. 1.
Agriculture’s Cinderella: America discovers the soybean,
our wonder beans, soy as a food in the United States, soy
in rehabilitation food programs, soybeans as an emergency
crop, soybean terminology. 2. World-wide use of soybeans: A
real antique, monarch of Manchuria, soybeans in mechanized
warfare–Germany, soybeans in other countries (USSR,
Italy, Spain, Belgium, Holland, Norway, Denmark, Sweden,
Great Britain, Canada), soybeans in Lend-Lease and United
States Agricultural Marketing Administration, Food for
Greece, soybeans and the Mexican Indian, soybeans in
Hawaii (Mr. C.G. Lennox). 3. Soybeans and industry: The
versatile soy, uses of soybean in industry, soybean paint
(from soy oil, incl. Duco ﬁnishing), soybean protein (used in
making plywood, plastics, water paints, paper sizing, leather
ﬁnishes, and insecticide sprays), Henry Ford and soybeans,
soybean glue (I.F. Laucks and the ﬁrms he has licensed turn
out some 30,000 tons of soybean glue annually), rubber
substitute (Norepol), paper industry (Glidden), plastics, soycotton helmets, ﬁreﬁghting compounds, lecithin, fertilizers.
4. Nutritional nuggets: Food value of soybeans and soy
products (vegetable or edible types of soybeans, protein, fat
& carbohydrate, minerals, vitamins, lecithin, alkaline ash,
economy, exaggerated claims), principal uses of soybeans
and soy products (meat substitutes, meat enrichers, fortifying
foods with soy ﬂour). 5. From soup to nuts: Green beans, dry
beans, frozen beans, roasted soybeans, sprouted soybeans,
the cow of China–soy milk, the meat without a bone–tofu or
soy cheese, the little giant among protein foods–soy ﬂour,
soy grits, puffed grits, soy oil, miscellaneous soy products
(soy butter [soynut butter, p. 99-100], sandwich spreads,
malts, coffee substitutes, soy sauce, soy albumen–a new
product, greatly improved during the past two years, is now
used to “replace egg albumen in candy manufacture” [as in
marshmallows]).
Note 1. This is the second earliest document seen (Aug.
2002) in which the soybean is called the “cow of China.”
Note 2. This is the earliest English-language document
seen (Dec. 2015) that uses the term “soy albumen” (or “soy
albumens”) to refer to isolated soy protein as a product.
6. The blazed trail: Introduction (history and pioneers),
our tardy acceptance, food pioneers (health-food stores,
Dr. W.D. Sansum of Santa Barbara and soy bread, allergy
studies, vegetarians, Seventh-day Adventist food companies,
meatlike products, Madison College of Tennessee, Loma
Linda Food Co., the International Nutrition Laboratory and

Dr. H.W. Miller, special dietary concerns and diabetic diets),
establishing soybeans in the kitchen (The Edison Institute
and Henry Ford, the USDA and the U.S. Bureau of Home
Economics, the Agricultural Marketing Administration, U.S.
railroads, the Soy Products Division of the Glidden Co., the
Soy Flour Association). 7. The challenge of nutrition: The
dangers of hidden hungers, nutrition and health, corrective
nutrition, starch-restricted diets, meatless diets, allergy
diets, bland diets, building diets, reducing diets, acidophilus
culture, lecithin. 8. Our wonder crop: Jack and the beanstalk,
early history, new varieties, aids to the industry (Regional
Soybean Industrial Products Laboratory, American railroads,
American Soybean Association, Fouts Brothers of Indiana,
Soybean Digest and George Strayer in Hudson, Iowa, Soy
Flour Association with Edward Kahl as ﬁrst president, Soya
Kitchen in Chicago (Illinois) opened in Jan. 1943, National
Soybean Processors Assoc., National Farm Chemurgic
Council), educational program, restrictive regulations. 9.
Soybeans and the farmer: Varieties, sources of information,
seeding and inoculating, harvesting, grading, soybean
diseases, crop rotation, damaged beans. 10. Tomorrow:
Acreage and production, soybeans on the farm, soybeans
in nutrition, postwar industrial uses, future improvements.
11. A few suggestions for better living: Kitchen diplomacy,
personal opinions, soybeans for everyone. Recipes: Green
soybeans, dry soybeans, sprouted soybeans, roasted or
toasted soybeans, meat-substitute dishes, soy-enriched meat
dishes, soy noodles, macaroni, spaghetti, sauces and gravies,
soups, salads, dressings, soy spreads, soy milk, tofu or soy
cheese, soy butter, soy cereals, soy desserts, soy candies, soy
beverages, soy-ﬂour recipes, bread and mufﬁns, pancakes
and wafﬂes, soy gluten recipes, baking-powder biscuits,
pastry, cookies and doughnuts, cakes.
Contains recipes for “Soy milk molasses shake (p.
238). Soy puddings. Soy ice cream (p. 250; “Soy milk may
be used in place of regular milk in ice-cream recipes...
adding whipped cream”). Soy fruit ice cream. Soy chocolate
dessert (Eggless) (p. 250-51). Soy shake “(p. 254, made in a
“liqueﬁer or mixer”).
The story of Allied aid to Greece [p. 24-26] is one of the
great mercy stories of World War II. Starting in March 1942,
as many Greeks were starving, the ﬁrst mercy ship sailed to
Greece with food and medicine. Up to Nov. 1943, the United
States through Lend-Lease sent 82 million pounds of food to
Greece. A number of these foods (including soup powders,
stew mixes, and spaghetti) were based on soy ﬂour and grits,
and speciﬁcally developed to suit Greek tastes.
Concerning Henry Ford (p. 35-38), his “ﬁrst
experiments were made in a laboratory in connection with
the Edison Institute in 1930. In these experiments, several
tons of wheat were used, also several thousand bushels of
carrots; sunﬂower seeds, which have a high oil content;
cabbages; onions; and cornstalks. It was not until December,
1931, after a long series of experiments with the soybean,
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that Mr. Ford and his chemists felt that they were at last
approaching a solution to the problem of ﬁnding a basic farm
material from which the ordinary farmer could develop a
commercially proﬁtable product.”
Note 3. This is the earliest published English-language
document seen (Sept. 2013) that uses the term “Soy ice
cream” (p. 250).
Note 4. This is the earliest document seen (July 2007,
one of two) that uses the word “Cinderella” in connection
with the soybean. The author, however, does not elaborate on
this idea.
Note 5. This is the earliest English-language document
seen (Nov. 2013) that contains the term “soy-ﬂour”–however
it is used as an adjective. Address: Southern California.
2555. Lager, Mildred. 1945. Preface (Document part). In:
Mildred Lager. 1945. The Useful Soybean: A Plus Factor in
Modern Living. New York and London: McGraw-Hill Book
Company, Inc. xii + 295 p. See p. vii-ix.
• Summary: “We of the occidental world are just discovering
that soybeans are indeed nuggets of gold in our modern
civilization. During the last twenty-ﬁve years [i.e., since
1920], they have mushroomed from an almost unknown
forage crop to one of our most important cash crops, vital to
the ﬁelds of agriculture, commerce, nutrition, and industry.
Nutritionally soybeans have become a vital food for a world
at war and a postwar world at peace. Industrially they are a
challenge to the chemists’ ﬂasks and test tubes; for more than
two hundred commercial products have been made from the
little beans. Hence soybeans and soybean products are indeed
destined to be a vital plus factor in our world of tomorrow.
“Food has always been my hobby. When Fate, that
unseen hand that sometimes guides us to our rightful groove
in life, gave me ﬁrsthand experience with the miracles of
proper diet, teaching fundamental facts on nutrition became
my goal. I have tried to pass on the message of better eating
via the platform, the printed page, and the radio, and for the
last dozen years have enjoyed the unusual opportunity of
occupying a vantage point on a busy crossroad of nutrition.
I have seen, too, the value of soybeans in the so-called
‘corrective regime,’ and it has convinced me of their rightful
place in the average diet.
“I experimented with soy as a food, secured special soy
products for special diets, made up recipes, and in my classes
taught the cooking of soybeans when they were practically
unknown, when soy was eaten because it was soy and
regardless of taste or palatability. In 1942, when soybeans
became prominent as a war emergency food, a collection of
these recipes was published under the title of ‘150 Ways to
Use Soybeans.’”
“Because my main interest in soybeans and soy products
is nutritional, the purpose of this book is to help bridge the
gap from the unusual to the usual. I have tried to present the
story of Asia’s ancient food in a true, authentic manner–to

give credit where credit is due. I am not a vegetarian, not
afﬁliated with any organization or group advocating a
meatless diet. I believe that proper nutrition and commonsense living are man’s best medicine.”
“I want to acknowledge the material, encouragement,
and help that I have received from the men and women
of medicine, research, industry, and business as well as
homemakers and friends. I am especially grateful to
“Edward J. Dies, Soy Flour Association, Chicago,
Illinois.
“E.L. Rhoades, Soy Flour Association, Chicago, Illinois.
“Kent Pellett, Soybean Digest, Hudson, Iowa.
“Edward Kahl, Los Angeles, California.
“National Soybean Processors Association, Chicago,
Illinois.
“Dr. Walter C. Alverez, Mayo Clinic, Rochester,
Minnesota.
“Dr. Francis Pottenger, Jr., Monrovia, California.
“Dr. Irving D. Ewart, Hollywood, California.
“Dr. J.A. LeClerc, U.S. Department of Agriculture,
Washington, D.C.
“W.J. Morse, Department of Agriculture, Washington,
D.C.
“Dr. Louise Stanley, Chief, Bureau of Home Economics,
Washington, D.C.
“Donald S. Payne, Chief of Soya Products Section, Food
Distribution Administration, Washington, D.C.
“Dr. Clive M. McCay and Mrs. Jeanette McCay, Cornell
University, Ithaca, New York.
“Dr. H.W. Miller, International Nutrition Laboratory,
Mount Vernon, Ohio.
“Col. Rohland A. Isker, Quartermaster Corps, Chicago,
Illinois.
“Prof. Oscar Erf, The Ohio State University, Columbus,
Ohio.
“National Farm Chemurgic Council, Columbus, Ohio.
“Agricultural Experiment Station, University of Illinois,
Urbana, Illinois.
“Agricultural Experiment Station, Iowa State College,
Ames, Iowa.
“Purdue University, Lafayette, Indiana.
“College of Agriculture, University of California,
Berkeley, California.
“Department of Home Economics, University of Illinois,
Urbana, Illinois.
“Bureau of Home Economics, U.S. Department of
Agriculture.
“A.A. Levinson, Glidden Company, Chicago, Illinois.
“H.A. Olendorf, Spencer Kellogg & Sons, Inc., Decatur,
Illinois.
“James L. Doig, Floya Milling Company, Montreal,
Canada.
“J.A. Audiss and L.E. Bauer, Loma Linda Food
Company, Arlington, California.
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“Russell G. East, The Pennsylvania Railroad, Richmond,
Indiana.
“Ollie Jones, Los Angeles, California.
“Madison College, Madison College, Tennessee.
“Ford Motor Company, Dearborn, Michigan.
“The Fox Valley Canning Company, Hortonville,
Wisconsin.
“The Michigan Paper Company, Plainwell, Michigan.
“I.F. Laucks, Inc., Seattle, Washington.
“The Baltimore & Ohio Railroad, Baltimore, Maryland.
“John Deere, Moline, Illinois.
“Hawaiian Sugar Planters’ Association, Honolulu,
Hawaii.
“Maren Elwood, Hollywood, California (for her help in
editing the manuscript).
“Ellender McGraw, my secretary.” Address: Southern
California.
2556. Lautensach, Hermann. 1945. Korea: Eine
Landeskunde auf Grund eiener Reisen und der Literatur
[Korea: A geography based on the author’s travels and
literature]. Leipzig, Germany: K.F. Koehler Verlag. xv +
542 p. Illust. (black & white photos). Maps (part folded, part
color). 24 cm. Series: Geographische Handbücher. [1038*
ref. Ger]
• Summary: A superb, scholarly work, with a huge
bibliography, printed just as Germany was losing World War
II.
Chapter 6, titled “The anthropogeographical character
of ancient Korea” (p. 141+) contains extensive information
about agriculture and food. Page 154: In wealthier sites, the
farm buildings enclose a courtyard, to which an entrance
gate gives access (Fig. 21e, p. 151). Some enclosures are so
complete that a square courtyard results. In some corner or
other of the courtyard stand the huge brown earthenware jars,
in which soy sauce (Sojabohnensosse, jap. shoyu) is prepare
and stored.
Page 176-77: In East Asia, after cereal grains, pulses /
legumes are the next most important crop. In Korea, by far
the most important is the soybean (Sojabohne, jap. daitsu
[daizu] = large bean) which makes few demands on the soil.
Korea’s climate is ideal for soybeans (Tanaka 1931, p. 18); it
is even better than Manchuria’s climate, because of the large
amount of precipitation during the summer. Today, soybeans
are an indispensable part of the various dry-ﬁeld crop
rotations. After planting of the paddies has ﬁnished, soybeans
are planted on the ridges too; there they grow extremely well
without being fertilized. Soybeans are grown throughout
Korea, but least in the Kaema upland because of the warmth
they require. In northern Korea, on dry ﬁelds, they are
planted between the end of March and beginning of May.
Toward the south, planting is delayed until the end of June.
They are generally harvested in October, except in Chejudo,
where they are not harvested until early November. Soybeans

are the crop that is left standing the longest, and they are not
harvested until their leaves have turned brown and started to
fall.
Soybeans are used as a very nutritious food for both
humans and horses. Also, cooked soybeans are used as a
fertilizer for the rice paddies. Above all, though, the hot
brown soy sauce (Shoyusosse), which is never lacking on any
Korean or Japanese table, is made of them, using salt and
pepper and a process of fermentation. Bean curd (Käse, jap.
tohu [tofu]) and soybean paste (Mus, jap. miso) are also made
of them.”
Page 180: The place of soybeans (Soja) in rotations,
such as soya / hemp is mentioned. The winter crops consist
of wheat, barley, or rye; the summer crops of soybeans, other
beans or cotton. Page 181 mentions soybeans as a summer
crop. Page 196: Soybeans are planted on the bunds of the
rice ﬁelds. Page 199. Those who farm in central Manchuria
are likely to grow soybeans. Page 224: Soybeans are
mentioned several times.
A fold-out map facing p. 400 shows the distribution of
soybeans in Korea. They seem to be slightly more densely
grown in the south than in the north.
Page 435: Soybean oil mills (Sojabohnenmühlen) are
mentioned. Page 460: Discusses imports and exports of
soybeans. The main beans exported from Korea to Japan are
soybeans, amounting to a weight of 1.3 to 1.9 million dz.
in 1939. Note: One dz (doppelzentner) = 100 kg. Exports
to other countries was small. By comparison, Manchurian
soybeans were exported to the northern harbors of
Germany and England. In addition, a signiﬁcant amount of
Manchurian soybeans were imported to Korea (0.29 to 1.02
million dz.). Also, a signiﬁcant quantity of soybean products
made in Korea were exported to Japan (Soy oil up to 11,550
dz. and soybean cake up to 1.2 million dz.). Likewise, up
to 3,210 dz of soy oil and up to 1.3 million dz of soya cake
were imported to Manchuria from Korea.
Page 466-67: A comparison of soybean production in
Korea and soybean production in Japan is given. 85% of the
imports of soy oil to Japan came from Korea.
Page 473. Soybeans are grown in the deep valleys of
Korea.
Facing p. 144: A photo shows a man carrying a large,
empty, pottery soy sauce jar on a rack on his back.
Hermann Lautensach lived 1886-1971. Korean place
names are the old ones in the Japanese system. Address:
PhD, Prof. of Geography at the University of Greifswald
[northeastern Germany].
2557. Löbbe, Henrique. 1945. Cultura da soja no Brasil. 7th
ed. [Culture of soybeans in Brazil. 7th ed.]. Rio de Janeiro,
Brazil: Directoria de estatistica da produccao, Ministerio da
Agricultura. 74 p. 2nd ed. was 1935. [Por]
Address: Eng. Agronomo, Brazil.
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2558. Swingle, Walter T. 1945. Our agricultural debt to
Asia. In: Arthur E. Christy, ed. 1945. The Asian Legacy and
American Life. New York: The John Day Co. x + 276 p. See
p. 84-114. Index. 21 cm. Also published by The Asia Press,
1942. [2 ref]
• Summary: “The beginning and foundation of the Library
of Congress Orientalia Collection was the great Chinese
encyclopedia, the Ssu k’u ch’uan shu, a gift of the Empress
Dowager of China.
“About 1914, Dr. Swingle, then head of the Ofﬁce of
Crop physiology and Breeding, Bureau of Plant Industry,
U.S. Dept. of Agriculture, was able to secure the services of
a Cornell graduate, Dr. Hing Kwai Fung, to make abstracts
and/or translations of information in the Ssu k’u ch’uan
shu regarding economic plants. Dr. Swingle interested
Dr. Herbert Putnam, Librarian of Congress in increasing
the holdings of Chinese books, especially gazeteers [sic,
gazetteers] which contain local information. When Dr. Fung
returned to China, he was given a modest sum for purchasing
books. Dr. Fung was able to persuade the Commercial Press
(the largest publishing ﬁrm in China, located in Shanghai) to
act as receiving agent for books for the Library of Congress,
and to ship them to Washington [DC]. Soon after, Dr.
Swingle was sent to the Orient–in March 1918–by the Dept.
of Agriculture.” There he made arrangements for collecting
books in Tokyo and Shanghai.
“As American merchants and missionaries gradually
penetrated into China, they sent home more and more plants
and trees. The Arnold Arboretum, organized and directed by
the great tree expert, C.S. Sargent, ﬁnanced extensive trips
to the Orient to obtain botanical specimens and seeds of
ornamental trees and shrubs as well as photographs of them
as they grew in their native habitat. These trees and shrubs
revolutionized the garden and park plantings of the northern
parts of the United States. The illustrated popular books
of E.H. Wilson, who made many trips to the Orient for the
Arnold Arboretum, helped to arouse interest in the very rich
arboreal ﬂora of China...
“The Plant Introduction Service of the U.S. Department
of Agriculture was organized by David Fairchild in 1897;
he did very extensive exploring for foreign economic and
ornamental plants from 1898 on, and directed the Plant
Introduction Service from 1909 to 1928. I was fortunate
enough to be one of the ﬁrst ‘agricultural explorers.’”
Of these men Frank N. Meyer and P.H. Dorsett were
outstanding, not only for the number and value of the
plants they secured, but also for the detailed and accurate
descriptions of every plant they sent to Washington.
“P.H. Dorsett some years later, during the twenties,
traveled widely in North China taking many ﬁne photographs
of Chinese crop plants and writing descriptions of the
culture, harvesting and curing of each. On these trips he
collected many varieties of soy beans largely through the
utilization of a new and potent method of securing the

willing cooperation of all educated Chinese people. A
complete translation, prepared by Michael J. Hagerty under
my direction in 1917 of the chapter on soy beans contained
in a standard Chinese work on economic plants (the Chih
Wu Ming T’u K’ao by Wu Ch’i-chun) had been furnished
the plant explorers looking for soy bean varieties. This
translation, covering eighty-two pages, discussed several
hundred varieties, telling where they were largely grown. In
all cases the name of the variety and the name of the locality
where it was grown were not only spelled out in English but
also written carefully in Chinese characters. An index made
it easy to turn to any variety under discussion and see what
was said about its culture.
“This was a turning point in ﬁeld explorations in China.
Such indexed translations in the hands of foreign plant
explorers insured the attention of all educated Chinese, who
gladly directed the explorer to the nearest source of the
various named varieties. I had learned this at ﬁrst hand in
1915 when studying varieties of Citrus in southern China.
Surprise and skepticism about the foreigners knowledge
of Chinese books gave way to astonishment and warm
approbation.”
“The soy bean is a striking example of the introduction
of a new crop... Soy beans were sent from China to France
as early as 1740 and from 1779 were grown in the famous
Botanic Garden of Paris. Benjamin Franklin, who had been a
member of the French Academy of Sciences since 1772, sent
seeds back to the United States and urged that they be given
a trial. But in spite of his plea, the soy bean remained merely
a curiosity in this country for more than a century.
“In the late eighties [sic, 1890] Prof. C.C. Georgeson
brought soy bean seeds from Japan, where he had been
teaching at the Agricultural College at Komaba, and
planted them in a ﬁeld on the campus of the Kansas State
Agricultural College. I could see the stunted soy bean plants
from the windows of the botanical laboratory where I was
a teen-age research assistant. This variety, adapted to the
perpetual spring climate of Komaba near Tokyo, did not do
well on the bare Kansas hills, often swept by hot dry winds.
And nothing happened. Soy beans did not arouse interest
among Kansas farmers until many years after this failure.
“In the third decade of the twentieth century Dorsett
sent to Washington more than 800 named soy bean varieties
from China, Manchuria and Japan. These together with
shipments secured by Dr. David Fairchild from his numerous
correspondents in the Old World, especially in Asia,
amounted by 1928 to a total of more than 2800 packages
of soy beans, almost all named varieties but many of them
duplicated, some of them many times. Meantime tests made
by W.J. Morse, in charge of soy bean culture for the Bureau
of Plant Industry, showed that many varieties had a narrow
range of adaptability. Accordingly, from 1929 to 1931, Morse
joined Dorsett in the Orient and these two experts, with
trained Chinese helpers, brought to this country the largest
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single collection of soy bean varieties ever assembled. As
soon as Morse returned from studying soy beans in Asia
and attacked the problem of ﬁnding which Asiatic varieties
adapted to the different regions and selecting and breeding
to make them ﬁt various American soils and climates, a
remarkable change occurred in soy bean culture. Yields went
up and plantings increased year by year...
“One of the best-known industrial uses for soy bean
proteins is for making water-resistant glue. No less than
30,000 tons of soy bean glue were made in 1942 by a single
ﬁrm and its licenses annually, most of it being used in the
rapidly growing plywood industry. Soy bean proteins have
been enthusiastically used by Henry Ford in his automobiles,
being mixed with the more expensive phenolic resins,
thereby reducing costs and also yielding a more plastic,
freer-ﬂowing mixture which takes dyes better...
“As long ago as 1917-1918 Dr. Yamei Kin set up
under my general supervision for the U.S. Department of
Agriculture a soy bean mill in New York City in the hope of
supplying tofu to increase the bulk and food value of meat
dishes served to soldiers in training at near-by camps. Dr.
Kin succeeded in making excellent tofu. She even served to
a group of army ofﬁcers a meal composed entirely of soy
bean dishes! However, it proved impossible to test tofu on
a large scale at that time, since we could not get priority for
transportation of soy beans from North Carolina, then the
nearest region where they were grown on any considerable
scale.
“A splendid example of a double fermentation is the
soy bean cheese called nam yüe by the Cantonese and sufu
in North China. It is preferred even to the best Roquefort
as a salad dressing constituent by those who have had the
opportunity to try it. It is made by Chinese masters of the
cheesemaker’s art who believe that its fermentation is an
insoluble mystery.
“Shih Chi-yien, then working in the American
University of Soochow, published in 1918 the ﬁrst English
account of the most important fermented bean foods.
He traced the making of tofu from soy beans back to the
Han dynasty (A.D. 22). Ten years later Wai Ngan-shou
[Nganshou; pinyin: Wei Yanshou, who was from Ningpo],
one of the ﬁrst scientiﬁcally-trained Chinese microbiologists
and fermentation experts, was able to isolate and identify
as a new species of Mucor the mold that makes possible the
nam yüe fermentation. It is a curious fungus, Mucor sufu,
distantly related to the miraculous Penicillium notatum
whose marvelous curative action has only recently been
discovered. A third fermentation expert, Shih You-kuang
[pinyin: Shi Jiyan], studied another soy bean fermentation
product, meitauza, made by another species of Mucor, and
published an illustrated account of it in German in 1937. In
his review of the literature of Mucor fermentations, Shih
You-kuang cites no fewer than thirty articles by eighteen
authors all based on Chinese fermentations...

“Miss Elizabeth Groff, under my direction in 1918,
made a thorough study of the fermentation of soy sauce in
the famous factories of Canton, China, and published the ﬁrst
detailed account of the process in the Philippine Journal of
Science for 1919.”
“It has been my privilege to assist in building up a
great Chinese library in the Library of Congress, under the
enlightened policy of Dr. Herbert Putnam, beginning in 1912.
The Orientalia Division, headed by Dr. Arthur Hummel,
is now the largest Chinese library outside of Asia and is
probably larger than all the European libraries of Chinese
books combined. It now contains, Dr. Hummel estimates,
about 230,000 Chinese volumes (Chüan) and some 20,000
more will soon be added in the form of biblioﬁlm [a type
of microﬁlm] copies of very rare works from the Chinese
National Library, sent to Washington for safekeeping.”
Note 1. This is the earliest secondary document seen that
mentions the early introduction of soybeans to America by
Benjamin Franklin.
Note 2. This is the earliest English-language document
seen (Oct. 2011) that uses the term nam yüe to refer to
Chinese-style fermented tofu. It is 2nd earliest Englishlanguage document seen (Oct. 2011) uses the word “sufu”
to refer to Chinese-style fermented tofu, and the ﬁrst
such document written by a Westerner. Photos show Dr.
Walter Tennyson Swingle, and his wife Maude K. Address:
Collaborator, Bureau of Plant Industry, USDA; Consultant
on Tropical Botany, Univ. of Miami, Florida.
2559. United States, Ofﬁce of Foreign Agricultural
Relations. 1945. Civil affairs handbook, Japan. Section 7,
Agriculture. Washington, DC: Headquarters, Army Service
Forces. xii + 195 p. Maps. 25 cm. Supplement (xiv + 236 p.)
issued in 1945. [1 soy ref]
• Summary: A digital version of this book is available
on HathiTrust. This Section 7 is one in a series of 17
sections about Japan, including: 1. Geographical and Social
Background. 2. Government and Administration. 3. Legal
Affairs. 4. Government Finance. 5. Money and Banking. 6.
Natural Resources, etc.
This book offers many deep insights into Japan’s
agriculture in 1945 and before. For example, we read on
page xi that shortly before the war: “Practically all of the
sugar had to be imported from Formosa; two-thirds of the
soy beans from Manchuria and Korea; and 20% of the rice
from Korea and Formosa.” Japan’s hard-working farmers
supplied the rest.
The book contains 57 tables, 14 ﬁgures, and one map (4
maps on one page, xiv).
Printed across the top of the title page: “Army Service
Forces Manual M 354-7.” On the same page below the title:
“Headquarters, Army Service Forces, 1 April 1944.”
Page 59 states: “The principal soybean foods used daily
in Japanese life are soysauce, miso (red, white, black), tofu
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or bean curd, soybean milk, green vegetable beans, roasted
beans, soy ﬂour, natto, yuba (ﬁlm from soybean milk when
heated), and beverages (coffee substitute and tea mixture
with roasted beans). Soysauce is extensively manufactured
by large concerns throughout the Japanese Empire. It is
used at every meal by the Japanese family, taking the place
of salt and other condiments. Miso is a fermented product
from rice or barley, salt, and soybeans, usually requiring
from 6 to 12 months for curing. It is a daily breakfast dish
in the form of soup with vegetables and it is also used to
preserve vegetables, ﬁsh, and meat. Tofu, made in small
factories throughout cities and villages, is used extensively
in place of meat. It is used in the fresh or dried state in soups
with vegetables, mixed with vegetables and fried as squares
in deep fat, and also toasted. Soy ﬂour is used with wheat
ﬂour in the making of various breads, rolls, buns, crackers,
and pastries. The roasted ﬂour mixed with sugar is used in
making various forms of confections. The roasted beans
are used in much the same manner as salted peanuts, and
in the making of numerous candies and cakes. Soybean
milk is made in the tofu factories and sold as fresh milk
[Interesting!]. Natto is a fermented bean, occurring in the
various forms though not used as extensively as miso and
tofu.
“Japan imports large quantities of soybeans, bean oil,
and bean cake from Manchuria. The beans are used largely in
the manufacture of soysauce and miso. Only a small percent
of the Manchurian beans is processed for oil and meal as
there are but three or four bean oil mills in Japan. The beans
imported from Chosen [Korea] are of much higher quality
than the Manchurian beans and, therefore, are used entirely
in the manufacture of miso, tofu, and other food products.
Bean oil is used in the manufacture of shortening, salad oil,
cooking oil, and various industrial products such as paints,
enamels, varnish, soap, and waterproof goods. Bean cake is
used largely (90 percent) as fertilizer though considerable
quantities are used as cattle feed and in the manufacture of a
cheap soysauce. In recent years bean cake has also been used
in the manufacture of a wool-like ﬁber.”
Pages 101 and 104, in the section on “Leguminous
crops,” state: “The principal legume crops produced are soy
beans, other beans, peas and peanuts. The most important is
soy beans. Soy beans are a staple food of the Japanese, and
are used for soy sauce, bean paste and bean soup. They are
also in demand for a number of industrial purposes, chief of
which is soy bean oil.
“The total area of all leguminous crops in 1936 was
1,516,000 acres (includes 19,000 acres under peanuts) or
7.6 percent of the total cultivated area. The soy bean crop
alone covered 807,000 acres. The 1939 area under all these
crops amounted to 1,449,000 acres of which soy beans
are estimated at 795,000 acres (Table 41, p. 105). Because
of competition from imported Manchurian soy beans,
extension of mulberry tree plantations prior to the 1930’s,

and increased acreage under orchards and vegetables, the
soy bean area declined from an annual average of 1,091,000
acres during the 5-year period 1920-24 to 803,000 acres in
the period 1935-39, or by 26 percent. Production followed
suit, with a decrease from 18 to 13.5 million bushels. Despite
the declining output, consumption of soy beans during the
same period has increased from an annual average of 32
million bushels to about 44 million bushels. Production of
soy beans in recent years has averaged about 30 percent of
the country’s consumption.
“The shortage of about 30 million bushels was made
up by imports from Manchuria (supplying 80 percent) and
Korea (20 percent). Next to rice, soy beans form the largest
single imported foodstuff. From the Japanese point of view,
the mitigating factor of this situation is that the colonies
are the sole source of supply. This fact has led a Japanese
to remark that from a practical point of view Japan is selfsufﬁcient in soy beans. With respect to other beans, such as
‘azuki’ and ‘broad’ beans [sora mame], the ratio of domestic
production to total consumption has been estimated at 55
and 85 percent, respectively. The condition that applies to
imported soy beans applies to these beans as well, since they,
too, originate in Manchuria.”
The word “soybeans” appears on 35 pages in this book,
“soybean” on 28 pages, “soy” on 15 pages (p. 104, 101,
59, 68, 92, 105, 137, 140, 147, xii, 55, 58, 223, 228, 233),
“soysauce” on 6 pages, “bean paste” [miso] on 5 pages,
“miso” on 5 pages, “tofu” on 4 pages (p. 59, 100, 58, 233),
“soy ﬂour” on 3 pages, “soybean milk” on 3 pages, “green
vegetable beans” on 2 pages (p. 56, 59), “shoyu” on 2 pages
(p. 97, 100), “natto” on 2 pages (p. 59, 100), “yuba” (ﬁlm
from soybean milk when heated) on 2 pages (p. 59, 100),
“roasted beans” on 1 page (p. 59). Address: Washington, DC.
2560. Julian, Percy L.; Iveson, Herbert T. Assignors to The
Glidden Company (Cleveland, Ohio). 1946. Treatment of
vegetable oils. U.S. Patent 2,392,390. Jan. 8. 3 p. Application
ﬁled 15 July 1942.
• Summary: “The present invention relates to the treatment
of vegetable oils, such as soybean oil, to the production of
light-colored; non-break oils.
“It is known that when oils, such, as soybean oil, are
heated that a dark colored precipitate, known as ‘break,’
is formed. This is undesirable and a wet alkali reﬁning is
customarily employed to produce a non-break oil.” Address:
1. Maywood, Illinois; 2. Chicago, Illinois.
2561. Chemurgic Digest. 1946. The versatile soybean has
scored again... Jan. 15. p. 36. [1 ref]
• Summary: “... this time as a ﬁre extinguisher. A liquid
made from the bean, when mixed with air and water in
special nozzles, produces a thick, foamy blanket that
clings to ﬂat and vertical surfaces like whipped cream. It is
particularly valuable for smothering oil and chemical ﬁres.–
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The Ohmite News.”
2562. Chemurgic Digest. 1946. A chemurgic prophecy in
1937. Jan. 15. p. 1. [1 ref]
• Summary: “To my mind, the most signiﬁcant of all
encouraging signs is the phenomenal growth of this farm
chemurgic movement which is sweeping the country despite
opposition from those who misunderstand it or who believe
that their personal interests will be served by its failure. But
it will not fail, because it is pointed right in the direction
of progress; it is based on the new philosophy of creating
wealth and opportunity for all rather than the age-old instinct
of taking wealth from others; it is essentially cooperative
between agriculture, industry and the general public, rather
than competitive between them.
“From the address of Dr. Karl T. Compton, President,
Massachusetts Institute of Technology, at the Third Dearborn
Conference. May 25, 1937.”
2563. Difford, W.E. 1946. The prospects for Douglas ﬁr
plywood. Chemurgic Digest. Jan. 15. p. 27-29.
• Summary: “Among the war-wrought changes in the ﬁr
plywood industry, a development of prime importance
both to manufacturers and users of the panels is the greatly
increased production of plywood bonded with waterproof adhesives and suitable for all outdoor and marine
applications. The volume of exterior plywood has been
multiplied sevenfold... This is the material that went into
torpedo boats, assault craft, barracks, huts and pontoon
bridges; soon it will help build stronger, more durable
barns, chicken houses, pleasure craft and work boats,
homes, commercial buildings, railroad cars, trucks and
outdoor signs... But as late as 1940... only 4 percent of the
ﬁr plywood produced was of the exterior type... By contrast,
28 or 29 percent of the ﬁr plywood manufactured in 1945
was exterior type.” Address: Managing Director, Douglas Fir
Plywood Assoc., Tacoma, Washington.
2564. Journal-Transcript (Peoria, Illinois). 1946. Hilbert
heads U.S. farm lab: Herrick takes post in Washington. Jan.
26.
• Summary: “Dr. G.E. Hilbert, head of the starch and
dextrose division of the U.S. Department of Agriculture’s
Northern Regional Research laboratory since 1940, will
become the new director of the laboratory Monday, it was
announced Friday. He will succeed Horace T. Herrick,
director since 1942, who has been made special assistant
to Dr. O.E. May, chief of the Bureau of Agricultural and
Industrial chemistry in Washington” [DC].
Skilled in research, Dr. Hilbert “received his
chemical engineer degree from Rensselaer Polytechnic
Institute in 1924, his master’s degree in chemistry from
Lafayette college in 1925, and his Ph.D. from Yale [Univ.,
Connecticut] in 1928. Assistant instructor in chemistry from

1925-26 and research assistant from 1926-28 at Yale, and
Sterling Research Fellow, 1928-30, he was associate chemist
in the fertilizer division of the Department of Agriculture,
1930-35; chemist, engaged in research on the ﬁxation of
nitrogen through organic substances, 1935-37; senior chemist
in charge of the organic section of the fertilizer research
division, 1937-38.”
Mr. Herrick came to Peoria on 16 July 1942. His
position as assistant to Dr. May was created to further
encourage the use of agricultural commodities in Industry. A
portrait photo shows Dr. G.E. Hilbert.
2565. Product Name: Spred Luster (Interior, Water-Based
Paint Based on Isolated Soy Protein).
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: Cleveland, Ohio.
Date of Introduction: 1946 January.
New Product–Documentation: Glidden Annual report to
the shareholders, for the ﬁscal year ended Oct. 31, 1945.
Paint and Varnish Division: “An outstanding development
of this division that is just now being put into production
is Spred Luster. This is a remarkable water thinned paint
made on a soybean base that promises to revolutionize the
decoration of home interiors where a glossy enamel-like
ﬁnish is required and where quick drying and absence of
odor is essential.”
Glidden Annual report to the shareholders, for the
ﬁscal year ended Oct. 31, 1946. Paint and Varnish Division:
“Our sales of Spred Luster, which was developed by our
Research Laboratories last year, have been very large and are
constantly increasing. This remarkable soybean base, watermix enamel has revolutionized the decorating of all interiors
and is the only product of its kind on the market.”
2566. Houseman, Earl E.; Weber, C.R.; Federer, W.T. 1946.
Pre-harvest sampling of soybeans for yield and quality. Iowa
Agricultural Experiment Station, Research Bulletin No. 341.
p. 806-26. Jan. [7 ref]
• Summary: Sampling was for yield, percent protein, percent
oil, and iodine number of the oil. Two subsampling units
should be taken per ﬁeld. The optimum size of a subsampling
unit is approximately 7 square feet. This sampling helps
to meet an increasing demand for pre-harvest information
on soybean production and quality. “The rapid increase in
soybean production is due to versatile uses of the crop and
the ease with which it ﬁts into crop rotations in the Corn
Belt. Soybean oil and oilmeal are used in food products,
livestock feed and in industrial products such as paints,
plastics and rubber substitutes.” Address: Ames, Iowa.
2567. Science Digest. 1946. Soybean’s future–Food, not
“wonder plastic.” 19:47. Jan.
• Summary: A summary of an article from Industrial and
Engineering Chemistry. “Industrially, soy is not a ‘wonder
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bean,’ no matter how useful this term may be in promoting
its products. It is primarily a source of food products.
Amounting to a meager 3% of total prewar output, the
industrial uses of soybean products are not important in the
overall picture.”
2568. Borden’s Economic Digest. 1946. The economics of
soy. 2(3):1-8. Feb.
• Summary: Contents: The economics of soy. Why soy? Soy
and soil. Soy feed and food. The industrialization of soy. The
future of soy. Address: New York.
2569. Durkee, M.M. 1946. Reﬁning domestic soybean oil for
edible use. Soybean Digest. Feb. p. 8-12.
• Summary: Contents: Introduction. Relationship to other
oils. Quality requirements in oil trading. Early days of
domestic reﬁning. Butter color soybean oil. Reﬁning
methods and equipment. Neutralization. Bleaching.
Hydrogenation. Winterization. Deodorization. Commercial
prospects.
“Soybean oil is deﬁned as a glyceride, that is, each
molecule of oil contains one molecule of glycerine combined
with three molecules of fatty acids.” “Mixed mill-run
soybeans of the yellow varieties, taken from a wide area
during an average season, yield an oil showing an iodine
number of around 133, while the old Manchurian oil
averaged two or three points higher. Domestic soybean oil
can vary widely in iodine number, depending on the variety
of beans crushed, as well as on climatic and soil conditions.
“But iodine number does not tell the whole story;
most oil chemists have felt that the ﬂavor stability problem
in adapting soybean oil as a food oil has been due to the
presence of 6 to 7 percent of linolenic acid combined in the
glyceride molecule. This fatty acid contains three unsaturated
carbon-to-carbon linkages, and is abundant in linseed and
other drying oils. It has also been felt that minute amounts of
breakdown products are formed by this highly reactive and
oxygen-hungry substance, which in turn have undesirable
tastes.
“Other chemists are of the opinion that minute traces
of other substances are present, which are combined with
very small amounts of aldehydes and ketones to give the
undesirable tastes so apparent in the old Manchurian oil.
Thanks to improvements in technology, domestic oil is
much less troublesome. Research into these problems must
continue, as a complete explanation has not yet been given.”
“Early days of domestic reﬁning: One day in October,
1928, A.E. Staley, Sr., the great pioneer of the soybean
industry, was discussing the small volume and apparently
dismal future of the oil.
“’Why,’ he asked, ‘can’t this product be made into a
good salad oil, like corn oil?’
“It was a question that had been asked before, but had
always received a reply such as, ‘Even if a good oil could

be produced, the consumer public, with its long memory of
Manchurian soybean oil, would automatically take a negative
attitude toward it.’ During that period, most of the domestic
oil had been made into a so-called varnish oil, to be used as
a substitute for linseed; often it was combined with enough
perilla oil to raise the iodine number and drying property to a
point where it was comparable with linseed.
“But Mr. Staley, whose vision carried soybean oil far
beyond its then restricted use in paints and varnishes, had a
positive answer to his own query. It was well worth trying.
At his suggestion, equipment used for manufacturing corn
salad oil–the only type available at the time, was employed
for reﬁning a batch of soybean oil.
“The ﬁrst experiment was not an unqualiﬁed success.
The new oil was remarkably sweet and bland, but after an
extended period of storage, instability of ﬂavor became
apparent. Yet a signiﬁcant step in the right direction had
been taken. Eighteen months of further experimentation and
research ﬁnally improved the oil to a point where it could be
placed on the market as a salad oil. Ultimately, real success
came in getting acceptance of the oil in food channels,
whereas it had been used solely in the industrial ﬁeld
before.”
Photos show: (1) “Oil reﬁnery at A.E. Staley Mfg. Co.,
Decatur, Illinois. Large tanks at either side of building are
for storage. Photos are all from Staley plant at Decatur. (2)
Deodorizers: As a ﬁnal step in reﬁning, soy oil is steamed
with pressure and temperature carefully controlled, in order
to distill off the less desirable ﬂavor and odor constituents.
(3) Portrait photo of Maurice M. Durkee; he is a chemical
engineer who has been connected with the reﬁning of
vegetable oils for over 30 years. He has been on the technical
committee of the National Soybean Processors Association
since its organization. (4) “Finished oil storage. Soybean
salad and cooking oil is stored in clean, covered metal tanks
prior to shipment to salad dressing manufacturers, bakers
and other users. (5) Filter press. Materials used for bleaching
are removed in ﬁlter presses such as the one shown here. Oil
is forced through the cloth and the spent oil is retained on
the cloth (5) Centrifugals. These machines, similar to cream
separators, remove the ‘soapstock’ from the oil, the ﬁrst step
in reﬁning. Address: A.E. Staley Co.
2570. Honduras Agricola. 1946. La soya: Excellente
alimento para el hombre como para el ganado y valiosa
materia prima de numerosos usos industriales [The soybean:
Excellent food for people and for livestock and valuable raw
material with numerous industrial uses]. No. 14 & 15. p. 7-9.
Jan/Feb.; No. 16. p. 10-11. March; No. 17. p. 16-17. April;
No. 18. p. 18-19. May; No. 19 & 20. p. 17-18. June/July; No.
21. p. 10-13. Aug. [Spa]
• Summary: Contents continued: No. 14 & 15: Varieties.
Fertilizer and manure to prepare the soil. Inoculation with
bacteria. Time of sowing. Methods of sowing. Plant density.
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Depth of sowing.
No. 16: Tillage (Labores). Rotations. Mixed cultures:
Soya and maize, soya and Sudan grass pasture, Soya and
sorghum (zahina). Harmful animals (especially insects).
Diseases. II: The harvest. Introduction. Cutting and
preparation of soya for dry forage or hay. Time of harvest
and reaping
No. 17: Method of harvest. Curing the pasture or
hay. Baling the hay. Exhaustion of the soil. Harvest and
preparation of the grain. Time of gathering. Methods of
reaping. Curing and manipulation. Threshing.
No. 18: Special machines. Exhaustion of the soil.
Storage of the seeds. II. Uses of soybeans. Introduction:
The plant. The ﬂour made from the seed. Green vegetable
soybeans and sprouts (Las soyas verdes y grillos). Dry
soybeans (Las soyas secas) and products made from
them. The oil and its uses. The soybean as a human food:
Introduction, dry soybeans, green vegetable soybeans (Soyas
frescas). Soy sprouts.
No. 19 & 20: Introduction. Flour. Oil. Soy sauce.
Soymilk. Soy curds or tofu (Cuajada o requesón de soya).
Soybeans as food for animals. Soy oil. Extraction of soy oil.
Issue No 21: Uses of the oil. Soybean meal (pulpa, o
bagazo de soya; which remains after extraction of the oil).
Use of soy meal [or ﬂour] in human foods. The meal as a
feed for livestock, for poultry, and as a fertilizer. Soy hay:
For fattening cattle, for dairy cows, for mules and horses, for
other animals. Soya pastaderos. Fresh soy forage. Soya for
ensilage. Soy straw. Soya as a green manure.
On page 10 of this last part is a full-page cartoon of a
woman with fruits and a cooked chicken. “Soya is the ideal
food for children; it nourishes more and costs less. It is a
good source of proteins, oils, carbohydrates, and vitamins.
It can serve as a substitute for milk, eggs, meat, fruits,
and pulses or vegetables (legumbres).” Page 11 states that
people interested in planting soybeans can contact Prof.
Raul Zaldivar, Director of the Rural School at Toncontin
for Training Elementary Teachers (Director de la Escuela
Normal Rural de Toncontin), Tegucigalpa, Honduras.
Address: Honduras.
2571. La Société Soya. 1946. La Société Soya s’intéresse
à toutes les idées nouvelles et pratiques pour l’utilisation
alimentaire et industrielle du soya [The Soya Society is
interested in all new and practical ideas concerning food and
industrial uses of soya (Ad)]. Revue Internationale du Soja
5(23-24):Back cover. Jan/Feb. [Fre]
• Summary: This ad also appeared in Revue Internationale
des Produits Coloniaux et du Material Colonial (Jan/Feb.
1946).
An ad in the May/June 1947 issue of Revue
Internationale du Soja states that the address is now “12,
Avenue Georges V, Paris (VIIIeme).” Address: 57, rue
Pierre-Charron, Paris.

2572. Soybean Digest. 1946. Grits and ﬂakes... from the
world of soy: Lieut. Col. [Lieutenant Colonel] Andrews with
General Mills. Feb. p. 24.
• Summary: “Change in the name of the vegetable oil and
protein division of General Mills to ‘chemical division’ is
announced by Harry A. Bullis, company president. ‘The
new name,’ Mr. Bullis explained, ‘is more descriptive of
our expanding activities in the organic chemical ﬁeld.’
These activities, under the direction of Whitney H. Eastman,
president of the chemical division, include a soybean
processing plant at Belmond, Iowa, construction of three
technical soybean oil reﬁning units–also at Belmond, a
polyamide resin plant at Minneapolis (Minnesota), and
research projects on soybean protein and fatty acids being
conducted at Minneapolis.
“Sewall D. Andrews, Jr., former director of purchases
for General Mills and recently discharged from the Army as
a lieutenant colonel, has been appointed director of sales for
the chemical division, with headquarters at Minneapolis, Mr.
Eastman stated.”
A photo shows Mr. Andrews.
2573. United States Naval Technical Mission to Japan. 1946.
Japanese fuels and lubricants–Article 6. Research on diesel
and boiler fuel at the ﬁrst naval fuel depot, Ofuna. Report
X-38 (N)–6. 129 p. See p. 9.
• Summary: “The supply of fuel oil had become so critical
by the spring of 1945 that edible reﬁned soya bean oil was
used as a last desperate measure on one battleship, the
Yamato, which was sunk in the battle of Okinawa. While
soya bean oil was critically needed for food, the need for
bunker fuel for the Fleet was even more urgent. The use of
soya bean oil had been tried experimentally some ten years
previously at the Third Naval Fuel Depot at Tokuyama.”
2574. Journal-Transcript (Peoria, Illinois). 1946. New type
waterproof glue developed at farm ‘lab.’ March 30.
• Summary: A new waterproof and weatherproof glue, which
has been developed at the U.S. Northern Regional Research
laboratory, is expected to be a boon to the exterior use of
plywood in building construction. Discovered by Glen E.
Babcock and Allan K. Smith, both research chemists, it is
made by combining a special grade of soybean meal and
corn gluten (a by-product of the corn starch industry) with a
special type of water-soluble phenolic resin.
2575. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued–Document
part II). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19? p.
• Summary: (Continued): Page 9: “Special Topics.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1003
“Discussion of General Soybean Fertility Problems by
E.E. Hartwig–The experiments on soybean fertilization being
conducted in North Carolina by W.L. Nelson were discussed
by E.E. Hartwig.
“In some areas of North Carolina very low soycean
yields have been obtained. Experiments are being conducted
in which a program of soil testing together with fertilizer
and varietal experiments are integrated in an effort to ﬁnd
the best method to increase the yield of soybeans to an
economical level.
“Experiments have shown that in many soils
applications of lime are necessary. In experiments on ﬁve
soil types where the pH ranged from 5.0 to 4.1, broad-cast
applications of 2000 to 9600 pounds per acre of dolomitic
limestone increased the yield in each case. The average
increase was 10.9 bushels per acre. It has been found that
manganese deﬁciency will result on some of the dark poorly
drained soils in the lower coastal plain if brought above pH
5.8 to 6.0.
“Potash experiments were conducted on seven soil types
in which the available K20 ranged from 28 to 535 pounds per
acre. Substantial increases were obtained in all cases where
the available K20 was 103 pounds per acre or less when
60 to 120 pounds per acre of K20 was side-dressed at ﬁrst
cultivation.
“Phosphate experiments were conducted at seven
locations on six soil types. Treble superphosphate was
applied in the row at planting at the rate of 40 to 60 pounds
per acre of P205. In one case where the soluble P205 was
32 pounds per acre, an application of phosphate increased,
the yield from 6.4 to 33.6 bushels. In ﬁve cases where the
soluble P205 ranged from 50 to 228 pounds per acre an
application of phosphate increased the yield, on the average.
from 27.5 to 29.4 bushels.
“As a result of these fertilizer trials, it is planned to
conduct fertilizer-varietal experiments on farm ﬁelds where
the yield of soybeans has been less than 20 bushels per acre.
In these experiments, lime and phosphate will be applied
where needed, before or at planting time, and 150 pounds
of muriate of potash will be applied soon after emergence.
Ogden, Roanoke and a local variety will be used.
“Studies on Soil Losses with Soybean and Cotton
Rotations at the Southern Piedmont Conservation
Experiment Station, Watkinsville, Georgia by W.E. Adams–
The following report gives the soil losses in soil erosion
studies for soybean and cotton rotations for the year 1942.
The 57-year average annual rainfall for Watkinsville,
Georgia, is 49.48 inches. The 1942 total rainfall was 50.09
inches; or 0.51 inch excess. Rainfall is generally fairly
well distributed except for a drop in the spring and fall.
The periodic soil losses based on continuous cotton are as
follows:
“September-February 13% of year’s total soil loss
“March-May 20%

“June-August 67%
“The heavy soil losses during the March-August period
are due to the excessive rains which occur during this period.
Generally about 6 rains cause approximately 90 percent of
the annual soil losses.
Page 10: “Following is the runoff and soil loss summary
for 1945 from a 3-year Kudzu-corn rotation on 11 percent
slope, Class IV land;
“Crop; Runoff, percent; Soil loss, Tin
“1. Kudzu (no hay) 6.2 .24
“2. Kudzu (no hay) 5.1 .29
“3. Corn–Kudzu 6.4 1.04
“The following 3-year corn-Kobe lespedeza rotation
also on Class IV land when compared with the corn-kudzu
rotation, illustrates the effectiveness of kudzu in controlling
soil and water losses.
“1945 data (average of 2 plots). Crop; Runoff (%); Soil
loss (T/ac.)
“1. Oats (seed)–Kobe lesped. for seed 15.5 4.69
“2. Volunteer Kobe lesped. for seed 16.9 2.51
“3. Corn–Oats 14.1 5.48
“Soybean Production in the United States, Past and
Future by E.G. Strand–The soybean is a relatively new crop
in American agriculture. Fifty years ago the soybean in the
United States amounted to little more than a garden curiosity.
However, the merits and possibilities of the plant were
recognized by some workers in the United States Department
of Agriculture and at some of the State Agricultural
Experiment Stations. Consequently, in 1898, there was
begun a program of introducing large number of soybean
varieties into this country, primarily from eastern Asia, and
this was accompanied by a program of improvement through
selection and breeding. Thousands of soybean selections
were brought in for study and experiment. During the last 40
years the rise of the soybean as an Amrican crop has been
dramatic. The acreage grown for all purposes expanded from
50,000 acres in 1907 to 460,000 acres in 1917. By 1924
the planted acreage was approaching 2 million, in 1934 it
was over 6 million, and in 1943 it was almost 16 million
acres. Since 1942 soybeans have ranked seventh among
American crops, exclusive of hay and pasture, in acreage of
land occupied. In some counties in the Corn Belt soybeans
have occupied more than one-third of the cropland during
the war. A substantial industry based on soybeans has been
developed, during the last decade.
“From the early part of the century until less than 20
years ago most of the soybeans in this country were grown
in the eastern states and in the South. A rapid expansion
began in the North Central States in the 1920’s, and by 1934
the two leading states were Illinois and Indiana. In 1944 the
ﬁve leading states were Illinois, Iowa, Indiana, Ohio, and
Missouri, and these ﬁve states accounted for 84 percent of
the acreage harvested for beans in the United States that year.
The ﬁve leading states in the South in soybeans harvested
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for beans are now Arkansas, North Carolina, Virginia,
Mississippi, and Tennessee.
“At ﬁrst and for several years, soybeans in the United
States were grown primarily as a forage crop. With the
adoption of improved varieties for bean production a gradual
increase in the proportion harvested for beans began to get
underway. The proportion grown for this purpose increased
rapidly during World War II. In 1944, 72 percent of the total
planted acreage was harvested for beans.
“There has been a strong upward trend in yields of
soybeans in tho United. States as a whole since 1924. The
yields obtained in the Corn Belt have been the major factor
in the national average. Average yields in the Delta ﬂuctuated
moderately from 1924 to 1937, and since then have moved
upward to a level higher than average yields in the Atlantic
Coast region. In the Atlantic Coast region yields have shown
little trend since 1931 although the direction was downward
before that time. Yields in the ﬁve Corn Belt States averaged
60 percent higher than yields in the other two regions during
the four years 1941-44.
“The principal uses of soybeans (i.e., the beans) are for
processing, for seed, and for feed. Processing for oil and
meal constituted a minor use of soybeans until about 1930,
and it was not until 1936 that as much as one-half of the
domestic production was so used. The volume of processing
increased rapidly during the last 10 years. In 1943-44 it was
equal to 74 percent of the production.
“From 90 to 98 percent of the soybean oil meal
produced in the United States is used for livestock feed.
The total quantities used in making soya ﬂour and in the
manufacture of industrial products has never been but a
minor proportion. As for soybean oil, by far the greatest
proportion is used for food purposes (principally in
shortening and margarine) but substantial quantities were
also used in paints and other industrial products before the
war. In 1939 soybean oil comprised 5.6 percent of the totel
production of fats and oils (including butter, lard, tallow,
and all vegetable oils) from domestic materials in the United
States. In 1943, the proportion accounted for by soybean oil
was 11.4 percent.
“The important elements in the price of soybeans
are the prices of soybean oil and of soybean oil meal.
Prices of soybeans in the years ahead will therefore be
intimately affected by the general market situation for highprotein feeds and for all fats and oils, for these are highly
competitive ﬁelds. The factor that will affect the market
situation most will be the level of economic activity and
employment in the nation. A conservative estimate for the
postwar period might be an annual domestic disappearance
in the United States of 11 billion pounds of all fats and oils
and an annual domestic production of 10 billion pounds. If
we assume that soybean oil will account for 8.5 percent of
the total domestic production of fats and oils it would mean
the harvesting of about 6,850,000 acres of soybeans for

beans annually in the postwar period. (This estimate also
involves the following assumptions: that yields will average
20.5 bushels per acre, that 70 percent of the soybeans
produced will be processed for oil and meal, and, that the
average yield of oil per bushel of soybeans processed will
be 9.5 pounds. The acreage of cotton assumed in connection
with this estimate was about 24 million acres). In addition
to the soybeans harvested for beans about 3 million acres of
soybeans would perhaps be grown for hay and other uses”
(Continued). Address: U.S. Regional Soybean Industrial
Products Lab., 205 Old Agricultural Building, Urbana,
Illinois.
2576. Trigg, Ernest T. 1946. Appendix No. 12. Letter to
Ofﬁce of Price Administration. In: Ernest T. Trigg. 1954.
Fifty-Five Colorful Years: The Story of Paint in America.
Stonington, Connecticut: The Pequot Press. xvi + 307 p. See
p. 281-93.
• Summary: This is a letter, dated 16 April 1946, to the
Ofﬁce of Price Administration (OPA), Washington 25, DC.
Contents: Introduction. Size of the industry in 1939. What
paint means to the public. Two general types of products.
1945 vs. base period. Reduced volume prospects. Drying
oils: Introduction, linseed oil, tung oil, dehydrated castor oil,
oiticica oil, ﬁsh oil, soybean oil. White pigments: Titanium,
zinc oxide, lithophone and zinc sulﬁde, lead, glycerine.
Containers. Summary on possible volume. 1942 prices and
related costs: Increase in raw materials cost, increase in
labor costs, increases in selling and administrative expenses.
We respectfully request... “that our industry be permitted to
increase its selling prices by an amount equal to the actual
increase in costs today as compared to the costs on which the
1942 prices were based.”
The letter begins: “Gentlemen: The Paint, Varnish and
Lacquer Industry has like some other industries been under
the control of price ceilings established by the General
Maximum Price Regulation and Maximum Price Regulation
188 putting a ceiling on its prices as of March 1942... Now
the hostilities are over and it is our responsibility to do our
full part in the reconversion period,...”
Under “Drying oils,” the sub-section on Soybean
oil states (p. 288): “While our industry could use if it
was available a considerable quantity of soybean oil, this
situation is very tight and orders of the Department of
Agriculture prohibit our use of this oil for any purposed
except in connection with the manufacture of resins and
plasticizers.”
At the end of this letter is a 2-page table titled “Raw
materials: Paint, varnish, and lacquer industry.” Under
drying oils: The amount of soybean oil consumed in 1941
was 41,594,000 lbs. Its unit value in Sept. 1941 was $0.135.
Thus, its total value in 1941 was $5,615,190. Its unit value
it March 1946 was $0.138. Therefore the total value of the
1941 amount is $5,739,972 [an increase of 2.22%]. Address:
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President, National Paint, Varnish and Lacquer Assoc.,
Philadelphia, Pennsylvania.
2577. Harris, M.; Brown, A.E. 1946. Natural and synthetic
protein ﬁbres. In: Society of Dyers and Colourists (The).
1946. Fibrous proteins: Proceedings of a symposium held
at The University of Leeds on 23rd, 24th & 25th May 1946.
Leeds, England. 220+ p. See p. 203-06. [22 ref]
• Summary: On the cover: Honorary Secretary and
Organiser: Harold Foster. Symposium Editor: C.L. Bird,
M.Sc., F.R.I.C.
The authors discuss synthetic proteins in terms of the
“wool model” and the “silk model.”
Contents: Introduction. Wool and silk. Synthetic protein
ﬁbres: chemical structure, manipulation of protein molecules,
stabilization of the ﬁbre. Comparison of some mechanical
properties of natural and synthetic protein ﬁbres.
With 2 tables and 5 graphs. Address: Research Labs,
Milton Harris Associates, Washington, DC.
2578. Perri, Joseph M., Jr.; Hazel, Fred. 1946. Lime
hydrolysis of soybean protein: Foaming properties of
the hydrolyzate [for use in ﬁre ﬁghting]. Industrial and
Engineering Chemistry 38(5):549-54. May. Based on his
1943 PhD thesis, Univ. of Pennsylvania. [9 ref]
• Summary: “Hydrolyzates can be prepared from Alpha
protein which foam strongly and are suitable for combating
ﬁres.” In this investigation, the hydrolysis of Alpha soybean
protein with calcium hydroxide is studied under varying
conditions to determine the effect of varying the protein-lime
ratio and the duration of the hydrolysis on (1) the efﬁciency
of lime in peptizing or otherwise solubilizing the protein,
and (2) the extent of the hydrolysis as indicated by the nature
of the constituents and the alpha-amino nitrogen content of
each of the hydrolysates. It is shown that the excess lime
increases the extent of hydrolysis, and it is postulated that
this effect is due to the surface of the solid lime. Address:
Dep. of Chemistry and Chemical Engineering, Univ. of
Pennsylvania, Philadelphia, PA.
2579. Society of Dyers and Colourists (The). 1946. Fibrous
proteins: Proceedings of a symposium held at The University
of Leeds on 23rd, 24th & 25th May 1946. Leeds, England.
220+ p. See p. 203-06.
• Summary: On the cover: Honorary Secretary and
Organiser: Harold Foster. Symposium Editor: C.L. Bird,
M.Sc., F.R.I.C.
On pages 203-206 is a paper titled “Natural and
Synthetic Protein Fibres,” by M. Harris and A.E. Brown
(Research Labs, Milton Harris Associates, Washington, DC;
22 refs). They discuss synthetic proteins in terms of the
“wool model” and the “silk model.”
2580. Soybean Digest. 1946. Grits and ﬂakes... from the

world of soy: The Japanese super-battleship Yamato was
powered by a soybean oil fuel during its suicidal sortie off
Kyushu... May. p. 32.
• Summary: “... during the closing days of the war [World
War II], the U.S. naval technical mission to Japan has
disclosed, according to the United Press.”
2581. Strayer, George M. 1946. Editor’s desk. Soybean
Digest. May. p. 5.
• Summary: Contents: Taking the long view [on soybean
production]. Use meal for food of fags [tobacco fertilizer].
Body blow at bean acreage. Snowed under [Congress has
become so involved with the world food crisis that the Rivers
Bill, HR 579, has received no attention]. Address: Hudson,
Iowa.
2582. Thompson, R.H.K. 1946. The extrusion of ﬁlaments
from solutions of vegetable globulins. In: Bird, C.L., ed.
1946. Fibrous Proteins: Proceedings of a Symposium Held
at The University of Leeds on 23rd 24th & 25th May 1946.
Society of Dyers and Colourists. 220 p. See p. 173-77. [4 ref]
• Summary: Concerns the Ardil process for making textile
ﬁbers (non-food) from plants. “The reactions between
selected vegetable globulins (ground nut, soya bean or lupin
seed), caustic soda and water have been studied for reaction
times of 20 hr at 20ºC.”
Contains many charts of globulin percentage vs. time
at different temperatures for each of the different types of
globulins. At the end is a discussion (questions and answers,
p. 176-77). Address: Imperial Chemical Industries Ltd.,
Explosives Div. Research Labs., Stevenston, Ayrshire
[Scotland].
2583. Morse, W.J. 1946. The Paciﬁc story. Radio broadcast.
NBC. Hollywood, California. June 2. John Baker OI, Radio
Service. 4 p. transcript
• Summary: The broadcast [written by Morse, apparently to
East Asia] begins: “This Paciﬁc program means a great deal
to me. It is an impressive justiﬁcation of the late Dr. Charles
V. Piper of the Department of Agriculture who was my boss
nearly 40 years ago when I started working on soybeans.”
It was his vision of the possibilities in the United States
of this great crop of the East that started the development
that has made it a team mate for our native Indian earn. It
was in 1907 that Dr. Piper said to me, “this plant has great
possibilities for our agriculture and industry,” He soon
backed up his faith with action. Not only did we work on
collecting new varieties from every possible source but he
sent me out to look over cottonseed-oil mills as possible
outlets for the ﬂood of soybeans he felt sure would come.
“It has been my wish many times that Dr. Piper could
have lived to see these later days, especially the present ones
when the United States as a soybean producer has occupied
second place, headed only by China. It is pleasing to us now
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that products of American-grown soybeans are a part of the
bread that is returning across the Paciﬁc to those people [in
China] who gave us generously of breeding material.
“We began collecting new varieties and strains from the
Orient about 1908. A few varieties had been brought over a
hundred years before but during that century it was merely
a garden oddity. In those years we were living beside an
undiscovered gold mine, you might say. But now we know
we have something–the most valuable of the many p1ant
gifts out China and perhaps the most versatile plant known.
“When I recite what we consider the virtues of the
soybean, it may sound to the people on the other side of the
Paciﬁc like a school boy at the supper table announcing his
discoveries of the day. Nevertheless, this is a good place to
say that on both sides of this ocean and in Europe, too, it
really deserves its name of “Wonder Bean”–a valuable aid
to good farming, a protein feed for livestock, a big-tonnage
raw material for industry, and a nutritious human food that is
winning a high place in the diet. The war greatly emphasized
its usefulness.
“In the United States the acreage of this crop had
reached sizeable proportions before the war and it had a
place on the grain exchange–along with such mainstays
of our life as wheat and corn. But in 1907, when Dr. Piper
visioned its future, the total acreage in the United States was
only 50,000, Three years ago it reached a peak of nearly
16,000,000 acres. The production of soybeans in 1917 was
about 70,000 tons. By 1945 it had increased almost 100 fold.
“We needed the soybean–farmers, manufacturers, and
consumers–and, with great merit to start with, it was made to
ﬁt more exactly into various uses.
“Testing and selection are going on now at perhaps
a greater rate than ever before, using types and strains
brought in by the thousands from China, Japan, Korea,
and Manchuria. More than 15 years ago I spent 2 years in
those countries. I have pleasant recollections of the people
who proudly brought in their favorite beans from farms and
village garden plots. We now have under test more than
2,500 varieties, types, and strains, with about 100 varieties
commercially available. Some of them, bred or selected for
the north country, mature in 75 days and some, suitable for
southern states, take 175 days.
“Until recent years the farmer has looked on the soybean
mostly as a forage crop, Of late years it has gained in food
and industrial uses. Today more than 100 oil mills are
crushing soybeans; 200 concerns are manufacturing soybean
food products; and more than 100 manufacturers are turning
out various industrial products, including plastics and oils for
paint and other uses. Now it is a $500,000,000 industry.
“Not only has Federal and State research widened the
ﬁelds of usefulness of the soybean, but recently there has
been much research by commercial interests.
“The soybean food list includes scores of products but
those now getting most attention are soy ﬂour, grits, ﬂakes,

and meat substitutes. Soy ﬂour’s greatest usefulness is in
adding value to other foods.
“In industry the soybean is on a good and broad
foundation, with about 70 percent or our production
processed by oil mills. Industry uses the oil for the
manufacture of cooking fat and many industrial products.
The remaining high-protein meal is used for stock feed, ﬂour,
plastics and other industrial products.
“Altogether we have learned a lot about the soybean–
from its home countries of the Orient and through our own
efforts–and it has become so important as to be almost
indispensable. Our plant pot is really a melting pot.”
Address: USDA.
2584. Ball, Robert S. 1946. Dr. Carver’s follower: Savant’s
former aid carries on work. Detroit News. June 12. p. 4, col.
2. Night edition.
• Summary: Austin W. Curtis Jr., a young negro scientist
and plant physiologist, has a little backyard laboratory at
6330 Thirtieth St. [in Detroit], where he is seeking to carry
on where his mentor, the late George Washington Carver
of Tuskegee Institute, left off. In his modest laboratory he
“manufactures a small line of cosmetics in order to make
enough money to ﬁnance his research. Both operations are
carried on there.
“In addition to continuing the research in peanut
derivatives carried to such lengths by his mentor, Curtis
hopes to provide an opportunity for other young men of his
race whose interests and education lead them into that ﬁeld
of research and who face closed doors at so many of the
nation’s experimental plants...
“Born July 28, 1911, in Institute, West Virginia,
Curtis was graduated from Cornell University [New York]
in 1932... He went with Dr. Carver in September, 1935,
remaining with him until his death in January, 1943.
“Curtis was appointed director of the Tuskegee research
department, but left a year later to take a job in the Ford
Motor Company’s laboratories in Dearborn, specializing in
soy bean oil paint research. Curtis started his own laboratory
in January, 1945.”
Note: As of 1980, Dr. A.W. Curtis Jr. lives at 454
Farnsworth, Detroit, Michigan 48226. As of Dec. 1992
A.W. Curtis Laboratories were located at 46 Selden, Detroit,
Michigan 48201. Phone: 313-833-6979.
2585. Perri, Joseph M., Jr. 1946. The soybean in ﬁre control.
Chemurgic Digest. June 30. p. 210-13.
• Summary: Fire extinguishing foam made from soybeans
contributed directly to saving thousands of lives and
property damage. In ﬁre control it has long been established
that a smothering action is the most efﬁcient means of
extinguishing a ﬁre. The methods of ﬁghting ﬁres with foam
were ﬁrst developed within the oil industry. Use was made of
a two solution system, one containing aluminum sulfate and
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the other sodium bicarbonate and a foam stabilizer. This two
solution system, however, has long since been replaced by
those in which the chemicals are introduced into the pipeline
in powdered form, so that solution and reaction occurs as the
system is pumped to the burning tanks.
From a chemical standpoint, the stabilizer is the
most interesting. Recently a soybean product has been
developed (made from Alpha protein manufactured by
the Glidden Company) that far surpasses all previous
stabilizers in performance, low cost, and ease of use. “With
the development of this soybean stabilizer it can truly be
said that foam making has made the transition from an
art to a science.” The soybean product is used as part of a
mechanical foam, which differs from a chemical foam in that
it utilizes air as the gaseous component of the foam, requires
relatively simple equipment, and is safe and easy to apply.
Actual tests have shown that one quart of foam liquid
when mixed with 3.75 gallons water and applied through
standard foam making equipment will extinguish a gasoline
ﬁre in a 10-foot-square tank in 3 minutes and provide a
blanket of stiff foam sufﬁcient to prevent reignition.
During World War II over 5 million gallons of foam
liquid was produced from soybeans. This represents potential
foam of about 83 million cubic feet, or enough foam to
encircle the earth almost 4 times at the equator with a
1-foot-wide path of foam 2 inches thick. In terms of soybean
utilization, 900,000 bushels were required for the year 1944.
When compared to the estimated 2,500,000 bushels for
industrial [non-food, non-feed] use during the same year, it is
seen that 40% went into the manufacture of this liquid foam.
Other applications considered to have promising
possibilities are found in the beverage industries, as foam
for beer or root beer; building materials in production
of light-weight cements; insulation as in manufacture of
plastic foam or light weight paper mats; steel pickling
operations to prevent air pollution with obnoxious gases; in
calcining operations wherein the material is foamed prior
to introduction into the kiln; and in spraying of insecticides
where the wetting and dispersing action of a protein solution
plays an important role. Address: National Foam System,
Inc., West Chester, Pennsylvania.
2586. Matagrin, Am. 1946. La protéine du soja dans les
colles adhésives, liantes, imperméabilisantes [Soy protein
in impermeable adhesive glues and bindings]. Revue
Internationale du Soja 5(27-28):83-89, 92. May/June; 5(2930):104-11. July/Aug. [90 ref. Fre]
• Summary: Contents (These adhesives are made from
defatted soybean cake or meal). 1. Adhesive glues and
glycinin: Historical summary, glycinin as an adhesive,
formulas and procedures for ordinary glue or veneer glue.
A table (p. 89) shows formulas for adhesive glues from
vegetable casein.
Part II. Overview of the ﬁelds of use of the present

commercial development of glues made from soy protein.
Glues in coatings (such as paints) of soy protein: Processes
and formulas for paints made from vegetable casein, paints
and varnishes for special uses. Wallpaper glues. Conclusion:
The future of glues made from vegetable casein.
2587. Smith, A.K. 1946. Proteins as industrial raw materials.
Chemical Industries 58:974-77. June. Reprinted in Soybean
Digest, Dec. 1946, p. 14-17. [13 ref]
• Summary: Discusses both animal and vegetable proteins.
Animal glues were used in early Egyptian civilizations, but
the supply was limited. This situation changed about 60
years ago when adequate refrigeration and transportation
facilities led to an organized U.S. meat-packing industry,
with more animal wastes available for processing. “It is
interesting to note that vegetable proteins derived from farm
crops did not make their appearance until after World War
I–the isolated soybean protein coming on the market in 1933
and the corn protein in 1938.”
Two basic reasons account for the slow development of
industrial proteins: (1) The great importance of proteins for
food use has limited the supply available for industrial use.
(2) The very complicated chemistry of proteins has slowed
their development for industrial applications.
“Production ﬁgures for isolated soybean protein are
not available, but the annual capacity is reported to be in
excess of 15 million pounds, and more production capacity is
known to be contemplated.
“Before the war, soybean protein was sold principally to
the paper industry for sizing and coating paper; substantial
amounts were used also for the manufacture of water paints.
During the war, the greater share of the production was
allocated to the Navy as a ﬁre extinguisher, a use in which it
is unexcelled.”
“The I.F. Laucks Co. introduced soybean oil meal glue
to the Douglas Fir Plywood Industry in 1927 where it has
played an important role in plywood development. The
tonnage consumed is greater than that of any other plywood
adhesive, and total consumption in the hard and soft plywood
industries has ranged from 20 million to 45 million pounds
annually.”
“The Ford Motor Co. was probably the ﬁrst to use
soybean oil meal as an extender for phenolic resins.
Laboratory investigations have shown that the standard
soybean meal, normally used for stock feed, is not as
satisfactory for this application as the special meal
preparations which have had their water-soluble fractions
removed. The war interrupted the progress of this plastic
development, but with the return of peace a renewed interest
in this application is expected.”
Recent research has show that soybean oil meal can be
used to excellent advantage in extending phenolic resin for
making waterproof plywood glue.
“Burnett and associates (1945), working with peanut and
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soybean proteins, have demonstrated for the ﬁrst time that
these materials can be used in the preparation of tacky and
remoistening adhesives. With the paper industry intensively
developing new types of packaging and other designs of
paper fabrication, an additional supply of tacky adhesives
should ﬁnd a ready market.”
Photos show: (1-2) Commercial production of synthetic
ﬁber from milk casein by Aralac, Inc. (3) A man in a ﬁre
ﬁghter’s suit holding a hose and long nozzle from which
he is spraying Aer-O-foam, a soy-based ﬁre-ﬁghting foam
in a can. Address: Oil and Protein Div., Northern Regional
Research Lab., Peoria, Illinois.
2588. Soybean Digest. 1946. United States now has fats, oils
leadership. June. p. 6.
• Summary: “Technological leadership in production of
fats and oils has passed from Germany to England and
the United States, according to a report on the fat and oil
industry in Germany and northwestern Europe, released by
the Department of Commerce. The report was made by K.S.
Markley, for the Joint Intelligence Objectives Agency.”
“To offset the lack of imported oils during the war,
the Germans subsidized cultivation of rape and mustard in
northern Europe, and soybeans and sunﬂowers in central and
southern Europe. Hazelnuts, walnuts, corn, wheat and rye
germs were also used as oil sources.”
“The report describes in detail European methods for
oilseed processing, reﬁning and hydrogenation, prevention
of reversion of soybean oil, use of ethyl esters in margarine,
production of margarine, synthetic fatty acids and fats,
industrial proteins, soaps, and detergents.”
2589. Soybean Digest. 1946. 26th annual convention of
A.S.A.: “Industrial utilization of soybeans” theme. June. p. 9.
• Summary: The convention will be held in St. Louis,
Missouri, on 29-31 August 1946.
2590. Jacobs, Joseph J. Assignor to American Lecithin
Company (Cleveland, Ohio, a corporation of Ohio). 1946.
Phosphatidic lubricant and method of making. U.S. Patent
2,403,284. July 2. 3 p. Application ﬁled 3 Sept. 1943.
• Summary: This invention relates... to a new and improved
phosphatide composition of special value as an additive to
mineral lubricating oils and greases, to a new and improved
method of making such composition, and to new and
improved mineral lubricating oils and greases.
“Mineral lubricating oils tend to deteriorate or
decompose under certain severe operating conditions to
which they are often subjected in use, for example, in
internal combustion engines, electric motors, high pressure
bearings and the like. In use, these oils and greases may
deteriorate by being oxidized with the resultant formation
of corrosive acids which corrode certain metals and alloys,
particularly bearing metal containing cadmium-silver or

copper-lead alloys, and such corrosion may be of critical
importance where high strength alloys are required to carry
heavy loads. These oils also deteriorate or decompose by
being cracked, or oxidized, and then polymerized with
resultant increase of viscosity or formation of resinous
compounds, or both. Excessive wear of engine parts, loss
of engine power and the sticking or freezing of metal parts,
such as rings in piston ring grooves, and increased costs of
engine operation and maintenance may, result from these
increases in viscosity or formations of resinous compounds.
“Various efforts have been made heretofore to
increase the resistance of lubricating oils and greases to
deterioration or decomposition when subjected to severe
operating conditions. These efforts have included the use of
additives,...”
Lecithin is mentioned 5 times in this patent. Soy is
mentioned 5 times in the forms “soybean lecithin,” “soybean
phosphatide,” “soybean oil” and “soybean phosphatides.”
Address: Brooklyn, New York.
2591. Archer-Daniels-Midland Co. 1946. Archer Quality
soybean processors (Ad). Soybean Digest. July. p. 28.
• Summary: The upper half of a bronze plaque features
the Archer logo, with a Robin Hood-like ﬁgure about to
shoot an arrow from a bow. Across the bottom is written:
“Creating new values from America’s harvests.” Note: Later
publications show that this slogan subtly refers to ADM’s
active interest in chemurgy and in industrial utilization of
farm crops.
2592. Beckel, A.C.; Belter, P.A.; Smith, A.K. 1946. Soybean
protein production: Effects of temperature and water-ﬂake
ratio. Industrial and Engineering Chemistry 38(7):731-34.
July. [6 ref]
• Summary: “The pilot plant production of soybean protein
was studied with respect to the effect of temperature and of
water-ﬂake ratio on the dispersibility of the protein and on
consequent economic balance. The effect of temperature
is relatively small but the effect of the water-ﬂake ratio,
when translated into terms of plant capacity, is of primary
importance economically. When the price of protein is 20
cents per pound, the proper water-ﬂake ratio for maximum
proﬁt is about 11 to 1 with slight dependence on the price
of meal; but when the price is 10 cents per pound, the
water-ﬂake ratio is about 20 to 1 with increased meal
price inﬂuence. In large scale production such a shift in
proportions is economically important.”
Note: It is not speciﬁed whether this protein is intended
for food or industrial uses. Address: Northern Regional
Research Lab., Peoria, Illinois.
2593. Glidden Company (The), Soya Products Div. 1946.
Glidden progesterone, crystalline: The corpus luteum
hormone prepared by chemical synthesis from soya
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stigmasterol (Ad). Soybean Digest. July. p. 21.
• Summary: This half-page ad states: “Inspiration, plus
research, plus sustained hard work made it possible
for Glidden to offer this important hormone in limited
quantities to pharmaceutical manufacturers several years
ago. Subsequently, production facilities and techniques have
proved ample to meet all demands.
“Glidden Progesterone, Crystalline, is one of the
important sex hormones in chemically pure form.
“Sales of Glidden Progesterone are conﬁned to
pharmaceutical manufacturers, hospitals and others having
facilities for converting it into medical preparations for use
of physicians. Inquiries for prompt shipment are solicited.”
Address: 5165 West Moffat St., Chicago 39, Illinois.
2594. Soybean Digest. 1946. “Meet me in St. Louis.” At
ASA’s 26th annual convention, Aug. 29-31. July. p. 8-10.
• Summary: The American Soybean Association’s 26th
Annual Convention will be held on August 29-31 in St.
Louis, Missouri, at the Hotel Jefferson. The theme: Industrial
utilization of soybeans. The preliminary program is shown
on p. 10.
“Convention visitors who make the trip Aug. 31 to
the Ralston Purina Co., research farm near Gray Summit,
Mo., will ﬁnd a 712-acre place conducted like any modern
American farm.
“The farm and laboratories are staffed by almost 200
scientiﬁcally trained and practical research workers... Over
3,000 head of livestock and 45,000 poultry are handled
annually.
“The Ralston Purina Co. was founded in 1893 by Wm.
H. Danforth. Chief product at ﬁrst was horse and mule feed.
The research farm was set up 20 years ago to test under
actual farm conditions all ingredients and formulas for a
business that was then rapidly expanding to serve all parts of
the nation.”
“Realizing the value of soybean oil meal, the Ralston
Purina Co. established one of ﬁrst soybean processing
plants in the United States at Lafayette, Indiana. A little
later a processing unit was installed at the St. Louis
plant. Following these two, a processing unit was built at
Circleville, Ohio, which was the ﬁrst soybean processing
plant in Ohio. In 1942, a processing plant was built at Iowa
Falls, Iowa and in 1944, a unit installed at Kansas City”
[Missouri].
A large aerial photo shows the 712-acre Ralston Purina
Co. research farm at Gray Summit, Missouri.
2595. Chemurgic Digest. 1946. Announcement. Aug. 15. p.
1. [1 ref]
• Summary: “The National Farm Chemurgic Council will
move its national headquarters from its present location to
1368 North High Street, Columbus 1, Ohio. After September
1 the mailing address National Farm Chemurgic Council,

Station A, Post Ofﬁce Box 397, Columbus 1, Ohio.
“The rapid growth of the Council has necessitated this
relocation. The new ofﬁces will provide more space making
it possible to increase the facilities of the organization and
to assure more efﬁcient service for the maintenance of
membership activities.
“The new ofﬁces will be a short distance from Battelle
Memorial Institute and The Ohio State University. This
building is easily accessible from all points in Columbus.
“The services and publications of the Council now
include:
“The Chemurgic Digest which is published on the 15th
and 30th of each month.
“Research Division which prepares special, conﬁdential
reports on any subject relating to agriculture, industry, and
science, regardless of length, without additional charge.
“Information File Service through which members
are constantly informed regarding recent developments in
subjects in which they have indicated a particular interest.
Not only reports are issued under this service. but also
numerous booklets provided by various groups.
“Chemurgic Papers are distributed to members free of
charge.”
2596. McWethy, John A. 1946. Soybean success: War boom
continues as many plants expand, bring out new products.
Examples: Meat ﬂavor, wool-like ﬁbre, bottle cap adhesive,
soymilk cheese. St. Louis meeting draws 400. Wall Street
Journal. Aug. 31. p. 1.
• Summary: This article is about the 3-day meeting of the
American Soybean Association in St. Louis, Missouri. The
soybean industry thrived during the depression, more than
doubled in size during World War II, and is now continuing
to grow. The A.E. Staley Manufacturing Co., America’s
largest soybean processor, has just started construction
of a new $1 million plant that will turn soybeans into
monosodium glutamate (MSG), making one million pounds
a year. MSG has been previously made on a small scale in
the USA from wheat, but Staley’s plant will be the ﬁrst to
make it on a large scale from soybeans.
The Drackett Co. in Cincinnati is putting the ﬁnishing
touches on a commercial plant that will make a wool-like
ﬁbre from soybeans. Robert A. Boyer, the ﬁrm’s research
director, said the new ﬁbre will be used mostly for blending
with rayon. He thinks it may sell for less than wool.
ADM, one of America’s four largest soybean processors,
earlier this year completed a plant to make a “whipping
agent” from the versatile soybean; it can replace egg
albumin, which is much more expensive.
Dr. Harry W. Miller, president of the International
Nutrition Laboratory (Mt. Vernon, Ohio), “started making
soybean products in Shanghai, China, in 1935. Bombed out
in 1937 by the Nips [Nipponese = Japanese], he came to this
country and began making similar products here in 1939.
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Now his ﬁrm does a $500,000 a year business and could do
a lot more if sugar and other ingredients used with soybeans
were available.” His most popular items are [soy] milk,
cutlets, and canned green soybeans. He says the milk tastes
“rather like malted milk and is especially good for infants
and others allergic to animal milk. His company has also
developed a cheese made from soymilk [tofu], a prepared
mix for ice cream from the soymilk, and “albumen sheets”
[yuba], which are very popular in China.
These sheets aren’t much thicker than a piece of paper
and are used in China to make the layers of a loaf ﬁlled with
mushrooms. The Chinese also use soybeans [yuba] to make
products that taste like both ﬁsh and chicken. In American
kitchens, an excellent substitute for butter can be made “by
combining soya oil, soya milk,” carotene oil for color, and
salt.
One big American breakfast cereal maker is said to be
planning to introduce a “soya ﬂake cereal soon, similar in
appearance to cornﬂakes. Another may soon market a puffed
soyabean cereal, a third may introduce a cooked cereal made
from soybeans, oats and wheat.”
General Mills is building a factory for producing a
synthetic resin from soybeans–a product developed at the
Northern Regional Research Laboratory in Peoria, Illinois.
Dr. G.E. Hilbert, NRRL’s director, says this new resin shows
“considerable promise as a protective coating and as a heatsealing and moisture-prooﬁng agent.
During the past few years, soybean processors have been
switching to the solvent extraction systems, from the expeller
system, for obtaining oil from soybeans. Most newer plants
use hexane solvent. The advantage of the solvent system is
that it removes all but about half of one percent of the oil,
compared with 3½% to 5% left in the meal when expellers
are used. The meal currently sells for 3 cents/lb compared
with 11.75 cents/lb for the oil.
NRRL has recently developed a process that uses
alcohol instead of hexane. This yields superior “soyﬂour.”
Before the war, production of soyﬂour was 25 million lb/
year; this year it is expected to top 400 million lb. Roth
Products Corp. of Chicago has already used 6 million pounds
of soyﬂour this year in its dehydrated soups, baked goods,
pancake ﬂour mixes, and sausage ﬁller.
The soybean industry (especially the NRRL) is also
working to make soybean oil more stable. It “has a tendency
to develop a grassy or painty ﬂavor on standing.” A process
obtained from Germany “goes a long way toward preventing
the development of these objectionable ﬂavors.”
The Lincoln soybean variety, developed at the U.S.
[Regional] Soybean Laboratory at Urbana, Illinois, and ﬁrst
made available to farmers during the war, is playing a major
role in increasing yields. Today farmers in the corn belt are
getting 25-30 bushels/acre with Lincoln, compared with only
15-16 bushels/acre in the early 1920s with varieties then
available. Moreover, today’s soybeans contain 20-21% oil

compared with only 15-17% about 20-25 years ago.
2597. Beau, Maurice. 1946. Tribune libre–La caséine du
soya (Glycinine) est-elle de la caséine? [Soybean casein: Is
it casein?]. Revue Internationale du Soja 5(29-30):97-102
(July/Aug). [90 ref. Fre]
• Summary: This is an extract from Le Lait, No. 234-36,
April/June 1944. p. 97-108. Address: Agronomist (Ingénieur
agronome).
2598. de Kruif, Paul. 1946. The man who wouldn’t give up
[Percy L. Julian]. Reader’s Digest. Aug. p. 113-18.
• Summary: The author, a skillful popular science writer,
introduces the brilliant Negro scientist (age 47). “As a
Director of Research of the Glidden Company, big producer
of paints, varnishes and food products, he is responsible for
the development of important industrial processes ranging
from a new coating for paper to a new method of snufﬁng
out gasoline and oil ﬁres. More, he has brought the female
hormone, progesterone, within reach of all expectant mothers
threatened with loss of their unborn babies; and his science
has made possible the large-scale production of the male
hormone at a price within means of the millions who need it.
Yet Percy Julian is the grandson of an Alabama slave.”
In 1920 Julian graduated at the top of his class from De
Pauw [DePauw] University in Greencastle, Indiana, with
a major in chemistry. He was honored as Phi Beta Kappa
orator and valedictorian. Earning a research fellowship
to Harvard University, he did exceptional work, earning
his Master’s degree in a year and again coming out in the
top group of his class. He stayed at Harvard 4 years on
minor fellowships, then went back South to teach at the
West Virginia State College for Negroes. His laboratory
had next to no apparatus. After one year of ﬁne research
he was appointed head of the department of chemistry at
Howard University in Washington, DC. Then he went to
study with the great Ernst Spaeth in Vienna, Austria. “Here
Spaeth treated him as a co-working brother, and took him
into his home. In 1931 Julian took his Doctor’s degree in
organic chemistry with Spaeth. As Doctor Julian, he came
back to Howard University to start a scientiﬁc project that
had bafﬂed some of the world’s most brilliant chemists for
years.” He soon succeeded in synthesizing of physostigmine.
One day Julian received a phone call from W.J. O’Brien,
vice-president of the Glidden Company. “The company
had been combing the scientiﬁc world for the chemist best
qualiﬁed to search the soybean for its suspected fantastic
wealth of natural products... Julian’s ﬁrst job at Glidden was
to work on a process for preparation of a soybean protein
which would have vast use in coating paper... In a year he’d
turned a sizable annual loss into a more sizable proﬁt for
Glidden. He personally played a leading role in designing
and supervising the building of a protein plant costing nearly
$1,000,000. Today the Glidden Company could sell ﬁve
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times its present production of soya protein, which is cheaper
than milk casein and just as good for coating paper.”
During World War II, in the desperate days of America’s
naval war in the Paciﬁc, Julian’s new soya protein did its
bit against the Japanese. It was used by the National Foam
Company as a ﬁre extinguisher for gasoline and oil ﬁres on
ships. Glidden’s new product “put a blanket, impenetrable to
oxygen, over gasoline and oil ﬁres, dousing them like magic.
This was the base of Aero-Foam (affectionately called ‘bean
soup’ in the Navy) that saved the lives of thousands of our
sailors and airmen, and many of our warships.”
Then Julian and his staff began to work on soya sterols,
which are types of alcohols. At that time “both the male
and female hormones were manufactured from an animal
sterol, cholesterol, obtained in extremely limited quantities
from the spinal cords and brains of cattle. German chemists
had got sterols out of soybeans, but not in commercial
quantities; and driblets of soya sterol were quoted at as high
as $100 a pound. These precious chemicals lay hidden in the
soybean oil.” Julian devised a process to extract the sterols
in large quantities at reasonable prices. “The ﬁrst result was
a godsend to expectant mothers threatened with loss of their
unborn babies by spontaneous abortion. Against this tragedy
physicians were ﬁnding the female hormone, progesterone,
effective. But its availability was low. Julian’s soya sterols
yielded so much progesterone that every expectant mother
could be protected.” Then Julian began to extract the male
hormone, testosterone, from soya sterols. “That hormone
helps men of middle age and beyond to continue as vigorous
workers, prolonging life’s prime.” At Glidden, Julian now
heads a staff of 50 highly-trained chemists. His future work
with the soybean looks bright.
An illustration shows Dr. Julian working in a chemical
laboratory.
2599. Betzold, N. 1946. Soybean oil: Its future in margarine
and related products. Soybean Digest. Sept. p. 52, 61-62, 6465.
• Summary: The author, former chairman of the executive
committee of the National Association of Margarine
Manufacturers, recommends a campaign to educate farmers
about the true uses of soybean oil. One table, based on
Bureau of Internal Revenue ﬁgures, shows the amount of
soybean oil used in margarine each year from 1932 to 1945.
The amount grew very rapidly from 3,000 lb in 1932, to
7,000 lb in 1933, to 24,000 lb in 1934, to 1,740,000 lb in
1945, to 14,261,000 lb in 1936, to 87,103,000 lb in 1940, to
206,643,000 lb in 1945.
Another table, based on Bureau of the Census–Facts
for Industry, shows the that the amount of soybean oil
used in shortening jumped from 212,317,000 lb in 1940 to
683,011,000 lb in 1945.
Less than 5% of American farmers interviewed recently
were aware that margarine was made from soybean oil.

Approximately 75% of these farmers mentioned paint ﬁrst
in thinking of uses for soybean oil. Another common answer
was “plastics.” Still another response included “parts for
Ford automobiles.” Only about 18% of the farmers included
“food products” in their responses.
The main use for soybean meal is as a feed for poultry;
very little is fed to dairy cattle. A photo shows Betzold.
Address: General sales and advertising manager, Package
Products Div., Durkee Famous Foods [Glidden].
2600. Drackett Company (The). 1946. Drackett quality starts
here (Ad). Soybean Digest. Sept. p. 86.
• Summary: A half-page horizontal ad. A photo shows a
row of concrete silos under construction. “These huge silos,
which will double the soybean storage capacity of The
Drackett Company, will be in operation in time to receive
this year’s bean crop–rapidly and efﬁciently.”
Drackett has developed the following soybean products:
Precision Process Soybean Oil Meal, AAA-1 Soybean Oil,
Industrial Proteins, Plastic Molding Compounds, and Azlon
Fiber. Address: 5020 Spring Grove Ave., Cincinnati, Ohio.
Phone: Kirby 6670-7988.
2601. Product Name: Ortho Protein. Renamed Drackett
Industrial Protein by 1950.
Manufacturer’s Name: Drackett Company (The).
Manufacturer’s Address: Executive ofﬁces: 5020 Spring
Grove Ave., Cincinnati, Ohio. Factory: 2781 E. Sharon Rd.,
Sharonville, Ohio. Phone: Kirby 6670-7988.
Date of Introduction: 1946 September.
New Product–Documentation: Drackett Annual Report.
1946. This product can be used to replace casein. A 2-page
spread features Ortho Protein. “Our production and sale of
protein have increased steadily during the past year and are
expected to attain real importance in 1947. The new protein
extraction plant will operate on a continuous process, 24
hours a day... Buttons, wall paper and glazed wrapping paper
are a few of the products in which Ortho Protein is used.”
Business Week. 1948. May 8. p. 32. “Drackett’s stake in
soybeans.” Ortho Protein is an industrial soy protein, which
“acts as an emulsiﬁer, an adhesive, and a dispersion agent. It
is used in paper coatings, plywood, textile ﬁnishes, and as a
base for water-mixed paints.”
2602. General Mills, Inc. 1946. Industrial utilization of
soybeans. Soybean Digest. Sept. p. 19.
• Summary: Discuses the uncertainties and potentials for the
soybean during the post-war era in America. The statement
begins: “Confusion and uncertainty still reign in the World of
Soybeans. The industry is plotting a course through a future
that is not yet clear.
“The one bright spot in this picture is the recent
announcement of the National Association of Margarine
Manufacturers that they will continue to use only
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domestically produced fats and oils.
“Supreme efforts to solve soybean oil problems,
especially that of ﬂavor reversion, must be made by all
segments of the industry.” Address: Belmond, Iowa.
2603. Goss, W.H. 1946. German soybean industry
(Continued–Document part II). Soybean Digest. Sept. p. 2426. [2 ref]
• Summary: (Continued): “Only two continuous extraction
systems are used widely in Germany, and these are also
well known in the United States. They are the Hansa-Muhle
and the Hildebrandt processes. The ﬁrst utilizes a chain of
baskets which convey the seeds through a spray of solvent,
and the second consists of a gigantic U-tube through which
the solids are propelled counter-currently to the solvent by
means of perforated screw conveyors. There are several other
continuous systems in use, but on a much smaller scale.
“Reﬁning edible oils: Nearly all of the German reﬁneries
for edible oils are located at the oilseed mills, although
many of the plants do not have sufﬁcient reﬁning capacity
to take care of all the crude oil produced on the premises.
The overall process is generally similar to that used in
this country, but the individual operations are conducted
differently. The ﬁrst step is neutralization of the free fatty
acids, the same as in the United States, but it is conducted
batch-wise in kettles instead of continuously. German
reﬁners are opposed to the use of any continuous operations
because they feel that more accurate control of quality can be
attained by processing individual batches of oil.
“After the free acids have been neutralized by reaction
with lye, the resulting soaps are washed out of the oil with
hot water, the oil is dried by evacuating the tank in which it
is held, and the color is removed by introducing activated
earth and subsequently pumping the oil through a ﬁlter press.
The more modern reﬁning kettles have closed tops which
permit the use of a vacuum, and the neutralization, washing,
drying, and bleaching, therefore, are all conducted in the
same vessel.
“For producing margarine, it is necessary to hydrogenate
about 60 percent of the oil, and this is subsequently mixed
with un-hardened oil to achieve the desired melting point
and plasticity. Before the war soybean oil was used by the
Germans chieﬂy as the ‘soft’ oil, and the ‘hard’ oil with
which it was mixed was usually hydrogenated whale oil. In
some of the higher grades of margarine, the ‘soft’ oil was
peanut oil, and the ‘hard’ fats were coconut or palm-kernel
oils or hydrogenated peanut oil. Only rapeseed oil could be
obtained during the past few years, during which time the
fat in margarine was simply a mixture of hydrogenated and
unhardened portions of that oil. Since prewar soybean oil
was used principally as a ‘soft’ oil, its hydrogenation was
not practiced on a very large scale as it is in this country.
The relatively small quantity that was hardened. however,
was treated in equipment quite similar to our own. The end

product was quite different, though, because German aims
were to obtain high yields of iso-oleic acid, a constituent
which contributes to the production of margarine with a
suitable plastic range. In the United States the largest part of
the, hydrogenated soybean oil is used in the manufacture of
shortenings, for which purpose efforts are made to produce a
minimum amount of the iso-oleic acid.
“In producing their neutralized and bleached oils,
whether hardened or soft, the Germans deodorized them in
approximately the same manner as in our own reﬁneries.
The temperatures employed are lower, however, and the
operation always is conducted batch-wise.
“Flavor stability: One aspect of the practices followed
in German reﬁneries, and of great interest to the American
soybean industry, is the series of precautions and unusual
treatments administered to prevent or to delay the
development of off-ﬂavors in food products containing
soybean oil. Indeed, the investigation of these techniques
was a primary objective of the mission to Germany, for there
was a decided lack of agreement among American experts on
the extent to which the problem of ﬂavor instability had been
solved in Germany.
“Nearly all German oilseed experts were familiar with
the ﬂavor characteristics of soybean oil and were well
acquainted with the phenomenon sometimes referred to in
this country as ‘reversion.’ Two methods for controlling it
were discovered, and the results of tests conducted at the
Northern Regional Research Laboratory to evaluate one
of them have already been described in a paper by G.E.
Hilbert (2). This particular method is applicable only when
processing of the soybeans is conducted in accordance with a
number of concepts which apparently have been overlooked
or ignored by many processors, reﬁners, and possibly even
the growers of soybeans in this country.
“To begin with, only the oil from beans of high quality is
amenable to the treatment under consideration. The German
mills processed Manchurian soybeans for the most part,
and these were frequently of low quality or were subjected
to damage through heating while passing twice across the
equator enroute from Dairen to Hamburg. Such raw materials
produced oils which were very difﬁcult to reﬁne and which
possessed poor ﬂavor stability. American soybeans, however,
were highly prized by the Germans because our own product
shipped to that country was of excellent quality and yielded
very ﬁne oil.
“The second important feature of the technology
practised in German soybean mills is that the soybeans must
be processed by solvent extraction. Expellers are said to burn
[scorch] the oil in such a way that subsequent treatments are
ineffective at preventing reversion. Moreover, the equipment
used in the solvent extraction plants for evaporating solvent
from the oil, it is claimed, must be constructed in accordance
with some principles which appear to have been violated in
at least some of the American mills.
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“The third requisite for the production of good
soybean oil is the thorough removal of lecithin. German
experts believe that this constituent is the principal cause
of reversion, and all of their techniques for retarding
reversion are based upon the removal or inactivation of this
constituent. It is removed by twice washing the oil with hot
water and employing centrifuges to remove the sludges thus
formed. Even more washing is administered in some mills.
This procedure differs from that used by American soybean
processors, most of whom employ no washing whatsoever.
Even in those American extraction plants where lecithin is
recovered commercially, only one washing is employed, and
the Germans say that this is insufﬁcient. Moreover, most of
the soybean oil produced in this country is of the expeller
type, which, according to the Germans, does not respond to
this treatment.
“Finally, if the preceding precautions have been
observed, it is claimed that the addition of a very small
amount of citric acid to the oil while it is being deodorized
will impart excellent ﬂavor stability.
“Another German recipe for enhancing the ﬂavor
stability of soybean oil consists in a special pretreatment
of the beans with live steam and, later, subjecting the degummed crude oil to a drastic heat treatment” (Continued).
Address: Northern Regional Research Lab., Peoria, Illinois.
2604. Hilbert, G.E. 1946. Soybean research at the Northern
Regional Research Laboratory, 1936-1946. Soybean Digest.
Sept. p. 33-34, 72.
• Summary: Contents: Introduction. Precise determination
of oil content [of soybeans and soybean oil]. Alcoholic
extraction of soybeans [which leads to meal that is palatable
to humans. Program initiated by A.K. Smith, A.C. Beckel,
and P.A. Belter]. Flavor stability of soybean oil. Norelac.
Soybean oil paint. Raw materials for fat acids. Plywood
adhesives. Corrugating strawboard [a form of cardboard]
from soybean stalks [rather than the typical wheat straw].
Summary [contributions to the processing and utilization of
soybeans].
“In 1936 the U.S. Regional Soybean Industrial Products
Laboratory was established at Urbana, Illinois. The chemical
and engineering research of that laboratory was transferred
by an act of Congress from Urbana to the Northern Regional
Research Laboratory at Peoria in July 1942.
“Removal of part of the laboratory to Peoria has
resulted in an expansion of all phases of soybean research.”
Dr. Reid T. Milner, formerly director of the U.S. Regional
Soybean Laboratory, is now head of the analytical and
physical chemical division of the NRRL “Technological and
fundamental research on soybeans is being carried out by the
oil and protein division of which J.C. Cowan is in charge.
This group is concentrating practically all its activities
on soybean oil and meal. Most of our new developments
originate in this division.” The engineering and development

division, headed by C.T. Langford, is translating laboratory
developments to a pilot-plant scale. This division obtains
cost data and evaluates the economic feasibility of the
developments. “The fermentation division, headed by A.F.
Langlykke, has examined the conversion of soybeans to
soybean cheese [fermented tofu] and soya sauce.”
“Flavor stability of soybean oil: One factor which
limited the use of soybean oil for edible purposes prior to
World War II, and which will limit its consumption after the
world supply of vegetable oil becomes more abundant, is the
ﬂavor instability of the oil as well as various products made
from it, such as salad oils, margarine, and shortening. As
compared to competitive food oils, soybean oil suffers from
the disadvantage of rapidly developing a grassy or painty
ﬂavor on standing. This change in ﬂavor has usually been
called ‘reversion.’
“The solution of this ﬂavor problem is perhaps the
most important one facing the soybean industry. It must
be overcome if the gain in the amount of soybeans utilized
during the war is to be maintained or if the demand for
soybeans in the future is to increase. A solution to the
problem will not only enable soybean production to continue
on a greatly expanded scale but should also increase
substantially the market value of the crop.
“A systematic research program with the aim of
increasing the ﬂavor stability of soybean oil has been
undertaken, and the work has been under way for 2 years.
One of the difﬁcult problems which faced us in organizing
this program was that of measuring the change in ﬂavor of
oils during storage. It is well known that no single chemical
test or even a series of such tests, can measure satisfactorily
the kind or degree of ﬂavor in aged soybean oils.
“The most precise method, and this leaves much to be
desired, is that of tasting. In organizing our tasting panel,
advantage was taken of the experience of industry in this
ﬁeld. Sixty members of the Laboratory were screened from
the standpoint of sensitivity and reliability in detecting types
and degree of ﬂavor. The panel now consists of 12 scientists,
with 10 alternates. The ﬂavors of the oils under investigation
are scored by the tasters and the results analyzed by a
statistician. In this manner the error due to the variability
of the human element has been reduced to a minimum. The
judicious use of these tasters as analytical tools has enabled
us to measure with conﬁdence improvements effected in
ﬂavor stability of the oil.
Progress made on this problem of ﬂavor reversion was
accelerated through information gleaned in Germany. In the
summer of 1945, W.H. Goss, one of the soybean experts of
the Northern Regional Research Laboratory, and who later
in this program will describe for you his experiences in
Germany, was loaned to the technical industrial intelligence
committee of the Foreign Economic Administration to
investigate the German vegetable oil processing industry. His
thorough and methodical investigation of practically all the
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companies processing vegetable oils in Germany disclosed
that the Germans had apparently developed a number of
methods which were claimed to produce a practically stable
soybean oil. In view of the circumstances under which some
of this information was obtained, Mr. Goss believed these
processes had merit and were not merely manufactured in
the minds of the German oil experts during the stress of the
interviews. Shortly after this technical information became
available, J.C. Cowan and H.J. Dutton, who are, in charge
of the soybean oil ﬂavor program, subjected one of these
German methods to careful examination. They ﬁrst studied
the application of the German technique for improving the
ﬂavor stability of reﬁned, unhardened soybean oil. Their
work is now being extended to investigate the effectiveness
of the method when used in the production of shortenings.
“The results thus far obtained indicate that the one
German method which we have under investigation yields
a soybean oil in which the development of objectionable
ﬂavors is retarded to a very considerable extent. When
the reﬁned oils used in these tests were stored at room
temperature, for example, those which received the German
treatment required more than four times as long to develop
disagreeable ﬂavors as did those which were similarly
reﬁned without use of the special technique.
“This improved soybean oil can be prepared cheaply
and easily by appropriate processing of solvent-extracted oil,
but apparently not from the expeller type of oil. A number of
other features of German oilseed technology, which appear
to have merit, are also under investigation. In order that
industry could take advantage of these ﬁndings, the results
of our work were disseminated to the soybean industry at a
meeting of the Soybean Research Council last April and at
the annual meeting of the American Oil Chemists Society in
New Orleans [Louisiana] in May. These results have aroused
the interest of industry and stimulated research activities and
processing investigations along similar lines. A cooperative
program for translating our results to a pilot-plant scale is
being developed between the Laboratory and one of the large
soybean oil reﬁners.
“The ultimate signiﬁcance of this work to the American
farmer and the soybean industry is difﬁcult to gauge at
this early stage in the development. There can be little
doubt, however, but that it will place soybean oil in a more
favorable competitive position with respect to other food
oils and tend to reduce the price differential that has existed
between them; and any such change will be reﬂected in
enhanced returns to the growers.”
A large portrait photo shows G.E. Hilbert. Address:
Director, Northern Regional Research Lab., Peoria, Illinois.
2605. Igarashi, S. 1946. Daizu-yu shinseki assaku-hô no
kenkyû. I-II. [Continuous low-temperature extraction
of soybean oil: I-II. Outline of extraction apparatus and
inﬂuence of drying of material upon the extracting effect].

Kogyo Kagaku Zasshi (J. of the Society of Chemical Industry,
Japan) 49(8-9):135-38. Aug/Sept. [Jap; eng]
2606. Business Week. 1946. Bean business. Oct. 12. p. 44.
• Summary: “Impressive evidence of a thriving sideline is
the battery of 18 new silos under construction at Sharonville,
Ohio, where Drackett Co. plans to house a million bushels
of soybeans from this fall’s crop. Drackett, manufacturer of
the chemical cleaner Drano, branched out in 1937 into the
promising soy ﬁeld. Its new $500,000 construction project
will expedite the program for converting the beans into meal,
oil, protein, textiles, plastics.” A photo shows the new silos.
2607. Gilardi, C.A. 1946. La soya, son importance agricole
e industrial [The soybean, its agricultural and industrial
importance]. Lima (Peru) Agricultural Experiment Station
“La Molina” (Ministerio de Agricultura) No. 6. 9 p. Oct.
(Ps-8/1742). [Spa]*
Address: Peru.
2608. Gray, S.G. 1946. The cultivation of soybeans in
Australia. Revue Internationale du Soja 5(31-32):129-31.
Sept/Oct. [8 ref. Eng]
• Summary: Contents: Introduction. Trials. Climatic
requirements. Soils. Potential place in Australian agriculture.
Varieties. Research in progress.
The soybean is not a widely know crop in Australia,
but considerable interest is being taken in its potential,
largely because of its remarkable rise to fame in the USA.
The Queensland Acclimatisation Society has been growing
soybeans in small trials near Brisbane for more than 20
years, and has found that they grow quite well there. One
company in Queensland is growing soybeans commercially
about 100 miles northeast of Brisbane. Since 1936 the
Council for Scientiﬁc and Industrial Research (CSIR)
has been testing a large number of varieties at its plant
introduction stations in southern and central Queensland,
with variable results.
During the last few years, a small number of farmers
have been growing soybeans commercially in the tableland
districts of northern New South Wales, but no accurate
accounts of their results are available.
Soybean protein is important in Australia as a source of
glue for the veneer and plywood industry. Large quantities of
soybeans have been imported into Australia for this purpose.
Address: BSc, Agriculture, Sydney, Australia.
2609. Soybean Digest. 1946. Unit in operation at General
Mills. Oct. p. 13.
• Summary: The ﬁrst of General Mills’ 4 proposed soybean
oil reﬁning units began operations in September at the
company’s soybean processing properties at Belmond, Iowa.
This unit removes lecithin from crude soybean oil produced
at the Belmond plant. “Commercially, lecithin is used in
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textile dyes, confections, paints, leather tanning, medicine,
ice cream, margarine, and for a wide variety of uses...
General Mills’ chemical division expects to have the three
additional reﬁning units in operation late this fall. Along
with the lecithin plant, the new units will also be located in
buildings adjacent to the present soybean processing plant
and elevator in Belmond.”
2610. Soybean Digest. 1946. Grits and ﬂakes... from the
world of soy: The National Farm Chemurgic Council moved
its national headquarters... Oct. p. 22.
• Summary: “... from 50 West Broad Tower to 1368 North
High Street in Columbus, Ohio, September 1. Growth of
the Council made necessary the move to more spacious
quarters.”
2611. Soybean Digest. 1946. Grits and ﬂakes... from the
world of soy: Ford Motor Co. has formulated an enamel
expected to outlast the steel car body. Oct. p. 22.
• Summary: “It is made of a soybean oil modiﬁcation of
glyceryl phthalate type resins.”
2612. Cowan, J.C.; Ault, W.C.; Teeter, H.M. 1946.
Polymerization of drying oils: Rubberlike product from
vegetable oils, Norepol. Industrial and Engineering
Chemistry 38(11):1138-44. Nov. [21 ref]
• Summary: “The high price and shortage of natural rubber
during certain periods of the last forty years have led a large
number of investigations to ﬁnd substitutes for the products
of the Hevea tree.”
One approach has been to try to modify vegetable oils
by polymerization, sulfurization and oxidation. Soybean and
linseed oils were used. Address: Northern Regional Research
Lab., Peoria, Illinois.
2613. Duport, Roger. 1946. Études sur la température d’autoinﬂammation des combustibles pour moteurs diesel [Autoignition temperatures of diesel engine fuels]. Oleagineux
1(3):149-53. (Chem. Abst. 43:2402). [Fre]
• Summary: Soy (Soja) is mentioned in passing in a table at
the bottom left of p. 152.
On p. 153 soy is mentioned twice in a larger table titled
Importations Francais d’Huiles végétales et d’Oléagineux
[French imports of vegetable oils and oilseeds–for the
1st half of 1946]. Of the oilseeds, the largest amount was
dehulled peanuts (110,653 metric tons {tonnes}) whereas soy
was the smallest amount (335 tonnes). Of the vegetable oils,
linseed oil was the largest amount (5,143 tonnes) vs. only
2,428 tonnes for soy oil. Address: Assistant de Recherches au
Centre des Applications de l’I.R.H.O.
2614. McMillen, Wheeler. 1946. New riches from the soil:
The progress of chemurgy. New York, NY: D. Van Nostrand
Company, Inc. xii + 397 p. Nov. See p. 90-110. Index. 22 cm.

• Summary: McMillen, an outstanding popular writer
with a solid knowledge of the history of the chemurgic
movement, gives here the single best account ever written.
Contains extensive information on the role of soybeans in the
chemurgic movement.
“Chemurgy may be accurately deﬁned as a concept
devoted to advancing, through applied science, the
development of new industrial uses for farm-grown crops,
and the establishment of new farm crops. Chemurgy is
exclusively concerned with the vegetable kingdom (which
reproduces itself), and not with the mineral world (which
does not). Chemurgy is not much concerned with food;
the human stomach is inelastic. It has to do almost solely
with non-food utilization of farm-grown materials. Three
primary activities come under the heading of chemurgy: 1.
Development of new, non-food uses for established farm
crops. 2. Establishment of new crops for new or old uses.
3. Discovery of proﬁtable uses for agriculture wastes and
residues. Three new tools have given birth to this new ﬁeld:
The sciences of organic chemistry and plant genetics, and the
art of the agricultural engineer, developing farm machinery,
etc.
Chapter VII, titled “Soybeans: A new crop that has
arrived” (p. 90-110) gives an excellent overview, discussing:
soybean foam that extinguished ﬁres on ships during World
War II; Mr. Russell G. East of the Pennsylvania Railroad; I.F.
Laucks who developed soybean glue for the young plywood
industry in the Paciﬁc Northwest; Robert Boyer, Henry
Ford, The Drackett Co. and soybean ﬁber; and soybean
plastics. “While their individual stories are inﬁnitely more
fascinating, the non-food uses of soybean meal so far have
probably not exceeded ﬁve percent of the total production.”
Concerning Russell G. East (p. 91): “It was Mr. East
who, as general agricultural agent of the Pennsylvania
Railroad, conceived and executed in the late thirties an
educational dramatization of soybean progress. He persuaded
the railroad to build and exhibit over its lines a soybean
exhibit car. The car ran on wheels which were cast with
the aid of soy protein and oil used in the foundry cores.
Inside and out, ‘from rails to roofs.’ it was adorned with
paint and varnish made from soybean oil. The interior
ﬁnish was plywood put together with soybean glue. The car
was ﬁlled with material manufactured from the soybean.
Exhibits included foods, paints, wallpaper, soap, ﬂyspray,
automobile parts, linoleum, explosives and livestock feeds,
among other soybean products. The car paid off, incidentally,
by stimulating farmers’ desire to produce the crop. In
subsequent years the railroad hauled more soybeans as
freight and took more goods back to the farm towns to be
sold for soybean money. Other railroads borrowed the car
for display later on their own lines. During 17,643 miles of
travel through eighteen states 198,286 people inspected the
exhibits.”
A book review by Abel Banov from the Philadelphia
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Enquirer is reprinted in Chemurgic Digest. 1947. Aug. 30. p.
242. Address: President, National Farm Chemurgic Council.
Editor of the Farm Journal, Philadelphia.
2615. Progress Thru Research (General Mills, Inc.,
Minneapolis, Minn.). 1946. Lecithin–industrial ally. 1(1):1-3.
Fall.
• Summary: The long subtitle continues: Lecithin is not a
cure-all for manufacturing problems, but products ranging
from confectionery to cosmetics beneﬁt from its “dual”
personality and “triple beneﬁts.”
Lecithin is a constituent of most living cells; it is most
abundant in the brain and in the eggs of animals.
Contents: Introduction. Research ﬁnds uses. Triple
abilities. Surface tension. Uses of lecithin. Other uses. The
process [for making lecithin].
During the days of the traveling medicine show, phony
doctors made extravagant claims for their potions and patent
medicines.
The modern-day counterpart of yesteryear’s elixir
is lecithin, which (experts claimed) will improve a large
number of commercial products. “However, unlike oldtime patent medicines, lecithin will do most of the things
attributed to it.”
In the days when egg yolk was the main source of
lecithin, its cost was too high for potential users to develop
new applications. But we are now in a new era, with the
discovery that lecithin can be made inexpensively and in
large quantities from soybeans.
Lecithin is a fatty substance, classed by chemists as
a type of phosphatide. However technical men consider
phosphatides to be triglycerides in which “one fatty acid
radical has been replaced with phosphoric acid. If the
phosphoric acid is further esteriﬁed with choline, the
resulting compound is lecithin.”
The lecithin molecule can be thought of as having a split
personality; one side is attracted to fat and the other to water.
This special property gives lecithin unique emulsifying and
colloidal properties.
Its triple abilities are: (1) It is an antioxidant, which
keeps substances (especially fats) from rancidifying,
oxidizing, or spoiling. It does this by attracting oxygen more
readily than the substances to which it is added. So when
lecithin is added to lard, it greatly slows rancidiﬁcation of the
lard. (2) It is a surface active agent, which can reduce surface
tension or interfacial tensions. For examples, oil and water
won’t mix because of interfacial surface tensisons. However
if a small quantity of lecithin is added, they mix nicely
forming an emulsion. (3) Only tiny amounts of lecithin are
needed to do the job.
Uses: Lecithin has long been used in chocolate to reduce
its viscosity and to make it relatively resistant to “bloom,”
a defect caused by the accumulation of fat and sugar on
chocolate products. One of its ﬁrst uses was in margarine,

where it replaced egg yolks to make margarine more like
butter, and to improve its frying and baking qualities. Added
to bakery products, lecithin increases dough tolerance,
texture, and loaf volume, and it retards staling.
The applications for lecithin in industrial products
are “nearly limitless.” Lecithin serves as a wetting agent
in paints, improving dispersion of the pigments and of the
paints on the painted surface. Its emulsifying ability enables
it to increase the cleaning power of soaps, and makes it a
“natural” for use in beauty creams, lotions and salves. Added
to rubber, lecithin serves as a softener and facilitates mixing.
Added to dyes, it serves as a wetting agent and antioxidant.
And its presence leads to more even dyeing, improved
ﬂexibility of dyed fabrics, and more brilliant colors.
Since lecithin faces a bright future, General mills is
adding a lecithin unit to its soybean processing plant in
Belmond, Iowa.
Commercial lecithin is a golden brown viscous ﬂuid
consisting of true lecithin, cephalin and residual oil. The
delecithinated oil is sold in drums as “Degummed Raw
Soybean Oil.”
An illustration shows a modern building at Belmond,
Iowa, that will house General Mills’ new lecithin unit.
2616. Soybean Digest. 1946. Glidden to market lecithin.
Nov. p. 16.
• Summary: “Lecithin, one of the least known and most
widely used of all soybean products, will be marketed
extensively by the Glidden Co., Adrian D. Joyce, president,
Cleveland, has announced.
“Mr. Joyce revealed formation of a lecithin sales
division under the direction of J.H. Lathe, formerly western
sales manager of The Glidden Co’s. chemical and pigment
division.
“Lecithin, which is used in baking, chocolate and
confectionery production and in the petroleum, cosmetic,
chemical, rubber, paper, printing, butter, cheese, margarine
and a whole host of other industries, is a somewhat
mysterious substance. Composed of fatty acids, glycerol,
phosphoric acid and choline, it is found in all living
cells, especially in brain and nerve tissue and, in its most
concentrated form, in egg yolks.
“Although its components are no secret, nobody has
been able to reassemble the ingredients and get lecithin.
“Lecithin (less-i-thin), is a word derived from the Greek
for yolk-of-an-egg. It has been used by man, unknowingly,
since he ﬁrst broke an egg into batter for baking. The
Germans discovered the presence of lecithin in commercial
quantities in soybeans, however, and use of the product has
developed phenomenally ever since.
“Mr. Joyce himself provided much of the impetus
for interest in the use of soybean lecithin in the U.S. He
brought patents and machinery from Germany, joined forces
with other U.S. patent holders and organized the American
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Lecithin Co., which brought this invaluable substance into
wide use by American industry.
“Experiments with lecithin have progressed in many
phases of medicine and industry. It apparently beneﬁts some
who suffer from the still incurable skin disease, psoriasis;
it has been reported helpful in gall bladder operations,
and there is evidence that it checks tendencies toward
arteriosclerosis. Other medical testing of the product is
constantly being carried out.
“In cosmetics it is used because of its nourishing effect
on the skin; in soap because it increases cleansing efﬁciency
and, in printing, because it tends to produce clearer shades
and sharper prints.
“Among the many industries which employ lecithin are:
leather processing, paint and varnish, dry cleaning, glues and
adhesives, textiles, insecticide and fungicide, photography,
baking, creosoting of timber, toothpaste and ice cream.
“The ‘glamorous’ soybean contains more lecithin than
any other source, animal or vegetable, and has enabled
producers to lower the price of lecithin, formerly derived
almost entirely from egg yolks, from several dollars a pound
to about 35 cents a pound.
“Mr. Joyce, stressing the fact that the product is not a
cure-all, predicts it will have many additional applications
under a continuing research program in the Glidden Co’s.
soya division laboratory in Chicago.
“Under the direction of P.E. Sprague, vice president
and director, the Glidden Co. produced lecithin at its large
soybean processing plant in Chicago. The new lecithin sales
head, Mr. Lathe, has had wide selling experience since he
joined the Glidden Company in 1919.”
A large photo shows J.H. Lathe.
The company’s headquarters are in Cleveland, Ohio, and
their soybean plant is in Chicago, Illinois.
2617. Soybean Digest. 1946. Soybean base for Ford Co.
enamels. Nov. p. 17.
• Summary: “Ford Motor Co. automobile enamels made
from a soybean oil base have reached the point in durability
where it can be said they will outwear the steel bodies on
which they are applied.
“Years of patient trial and error with synthetic resin
formulas resulted in this smooth, glossy, durable perfection.
“When peak production is reached at the Ford Co.’s
Highland Park paint plant, more than 20,000 gallons of
automobile body enamel will be manufactured each day.
“Four electrically heated cooking kettles operate day
and night. These modern ‘cookers’ are used to process the
synthetic resins which form the base of Ford enamels.
“Resins of the glyceryl phthalate type–soybean oil
modiﬁed–are cooked at temperatures ranging from 425
to 450 degrees. The cooking process continues from 6 to
12 hours. When all the properties are right and the correct
viscosity has been reached the ‘batch’ is poured from the

cookers into thinning tanks where it is mixed with high
solvency naphthas.
“The next step is through ﬁlter presses where small
particles of gummed oil and impurities are removed. The
resin, now thinned and ﬁltered, next is pumped into large ball
mills where concentrated color (dry pigment) is added.
“It is in the ball mill that the actual color paste is made.
“The mills rotate and it is the tumbling of ball bearings,
inside that ‘grinds-out’ the color. The mills turn and the balls
tumble in the color paste from 24 to 100 hours depending on
the pigment that is being used. Each ball mill is capable of
holding 1,000 gallons of paste.
“When the grinding process is completed the color paste
is ready for the paint mixers. Now the color paste is pumped
into turbine blade mixers (deep steel tanks with rotating
blades) where additional resin is added and mixed until the
right color balance and consistency is reached.
“It is while the enamel is in the mixers, in the ﬁnal
stages, that the color matchers use their art. It is here that the
new batch of enamel must be matched with the original or
master color.
“When this is done the sample panel is matched with
the master panel and if the color matcher’s eye tells him it is
‘right on,’ the mix is done.”
2618. Soybean Digest. 1946. Grits and ﬂakes... from the
world of soy: A new booklet, Laucks Glues, published by I.F.
Laucks, Inc... Nov. p. 28.
• Summary: “... discusses resin, casein and soybean glues.
It is obtainable from the Laucks ﬁrm at Bewley Bldg.,
Lockport, New York, and 911 Western Ave., Maritime Bldg.,
Seattle 4, Washington.”
2619. Soybean Digest. 1946. Grits and ﬂakes... from the
world of soy: ASA Director Howard L. Roach, Plainﬁeld,
Iowa, was pictured with Editor-in-Chief Wheeler McMillen
in September Farm Journal. Nov. p. 28.
• Summary: Note: McMillen is a pioneer in the Farm
Chemurgic Movement and Council.
2620. Dunham, Henry V. Assignor to The Borden Company
(New York, NY; a corporation of New Jersey). 1946. Paper
coating. U.S. Patent 2,1411,989. Dec. 3. 9 p. Application
ﬁled 5 Feb. 1942.
• Summary: The preferred main ingredient in the coating is
soybean meal. The degumming solution preferably contains
ammonium biﬂuoride under conditions where little or no
protein is removed. After drying, the so-called “degummed
meal” contains about 70% protein, compared with 54% in
the original meal. Address: Bainbridge, New York.
2621. Glidden Co. (The). 1946. Annual report to the
shareholders, for the ﬁscal year ended Oct. 31, 1946.
Cleveland, Ohio.
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• Summary: “The net sales for the ﬁscal year amounted to
$122,439,118.69 as compared with sales of $111,616,438.39
for the previous year.”
“The net proﬁt for the year after taxes and all charges
amounted $5,715,015.43 as compared with $2,347,643.89
for the preceding year.”
“Soybean Division. The variety of products produced
from soybeans is being constantly increased through the
good work of our Research and Development Laboratories.
The products now include, in addition to soybean oil,
soybean meal and soybean ﬂour, such products as Alpha
Protein, Prosein, Lecithin, Synthetic Albumen, Sterols and
Sex Hormones. The plant at Chicago has been in capacity
production during the past year and a new sterol plant has
been added and will be in production by January ﬁrst.”
Paint and Varnish Division: “Our sales of Spred Luster,
which was developed by our Research Laboratories last
year, have been very large and are constantly increasing.
This remarkable soybean base, water-mix enamel has
revolutionized the decorating of all interiors and is the only
product of its kind on the market. With the reconversion
of general industry from war work, there has developed
a very great demand for Industrial Paints, Varnishes, and
Lacquers and we believe all our plants will be full employed
throughout 1947.
“Glidden Feed Mill Division: This mill more than
doubled its production last year, and the high quality of our
products commanded a splendid market.”
“Yours very truly, Adrian D. Joyce, President.” Address:
Cleveland, Ohio.
2622. Product Name: Plastic Plaster.
Manufacturer’s Name: Sicca Soya Sales Co.
Manufacturer’s Address: Peoria, Illinois.
Date of Introduction: 1946 December.
Ingredients: Soybeans.
How Stored: Shelf stable.
New Product–Documentation: Soybean Digest. 1946.
Dec. p. 30. Grits and ﬂakes from the world of soy: “A one
coat decorative and sand plaster wall ﬁnish, known as Plastic
Plaster, that contains a soybean derivative, is now offered by
Sicca Soya Sales Co., Peoria, Illinois. The product is plaster
and paint in one application.”
2623. Smith, A.K. 1946. Proteins as industrial raw materials.
Soybean Digest. Dec. p. 14-18.
• Summary: This article, with the same author and title, is
reprinted from Chemical Industries 58:974-77. June.
Photos show: (1) A tall machine and conveyor belt, the
soybean protein pilot plant ﬁlter and the Northern Regional
Research Laboratory (Peoria, Illinois). (2) A man in a ﬁre
ﬁghter’s suit holding a hose and long nozzle from which
he is spraying Aer-O-foam, a soy-based ﬁre-ﬁghting foam
in a can. Address: Oil and Protein Div., Northern Regional

Research Lab., Peoria, Illinois.
2624. Soybean Digest. 1946. Ford Motor Co. drops soybean
operations. Dec. p. 21.
• Summary: “The Ford Motor Co. has announced sale of its
soybean processing plant at Saline, Michigan, to Soybrands,
Inc.
“The sale is in line with the ﬁrm’s recently announced
policy of eliminating many operations unrelated to actual
production and sale of automobiles and trucks.
“The Ford ﬁrm, one of the early pioneers in industrial
uses of soybeans, is now entirely out of the soybean
business. The ﬁrm’s processing plant at Rouge was
dismantled 6 months ago. The Saline plant was built in
1936.”
2625. Soybean Digest. 1946. Dies resigns from processor
group. Dec. p. 28.
• Summary: Edward J. Dies, chairman of the board of the
National Soybean Processors Association, plans to resign
as of 1 Jan. 1947, in line with a plan of 3 years standing.
He asked to be relieved in 1944, and in 1945 resigned as
president. “Then he agreed to serve for 1 year as chairman
and Washington [DC] representative if his assistant, R.G.
Houghtlin were made president, which plan was followed.
He has selected for the future Washington work Attorney
John D. Conner, who was with the Soy Flour Association
before going to war.
“Mr. Dies, who is also president of the Soy Flour
Association, may retain a connection with that group, along
with his other planned activities.
“For 10 years Mr. Dies has been a forceful leader of the
industry. His speeches, articles, and book on soybeans have
accomplished much in the way of educating the public on the
importance of soybeans to agriculture and to the consumer.
His popularity with processors has been matched by his
popularity with university authorities, research groups, and
with soybean growers.” During that period he has also been
active in chemurgy. A portrait photo shows Edward J. Dies.
2626. Soybean Digest. 1946. New General Mills plant. Dec.
p. 35.
• Summary: An illustration bears this caption: “Architect’s
drawing of the new organic chemical plant of General Mills,
Inc., at Kankakee, Illinois. The facilities are designed for
the production of fatty acids and derivatives used in the
protective coating and other industrial ﬁelds. Operations
are in charge of Arthur P. Berry, manager of the chemical
division’s fatty acid operations.”
2627. Spencer Kellogg and Sons, Inc. 1946. Converting the
products of the soil to cash for the American grower (Ad).
Soybean Digest. Dec. p. 2.
• Summary: This full page ad states that the company now
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has six soybean processing plants: Bellevue, Ohio. Chicago,
Illinois. Des Moines, Iowa. Decatur, Illinois. Buffalo, New
York. Minneapolis, Minnesota. The phone number for each
is given.
Kellogg’s Drisoy is a new type of “soybean oil that
has all the good qualities of linseed oil as a ﬁrst-class paint
vehicle.” “The ﬁrst name in vegetable oils.” Address: Buffalo
5, New York.
2628. Araki, S.; Karno, ?; Iguck, K. 1946. [Industrial use of
soy protein ﬁbers?] J. of the Society of Chemical Industry,
Japan 49:33. Supplemental binding to Kogyo Kagaku
Zasshi. [Eng]*
• Summary: The ﬁbers were obtained from soybean cake
derived from extraction with alcohol under pressure; this
avoids any change in the nature of the protein.
2629. Product Name: Impact Plastic Molding Compounds.
Manufacturer’s Name: Drackett Company (The).
Manufacturer’s Address: Executive ofﬁces: 5020 Spring
Grove Ave., Cincinnati, Ohio. Factory: 2781 E. Sharon Rd.,
Sharonville, Ohio. Phone: Kirby 6670-7988.
Date of Introduction: 1946.
New Product–Documentation: Drackett Annual Report.
1946. p. 12-13. A 2-page spread titled “Plastics” explains that
Drackett has now started to sell its molding compounds to
the molder in the form of “preforms” such as discs, squares,
cubes, etc. instead in the form of a bulky, ﬂuffed-up material.
“As predicted a year ago our plastic operation did not make
an important contribution to earnings during the past year.
Our production has been small and still is, due to plant
limitations. However, a new plant at the Sharon location is
progressing satisfactorily, and should be producing by midyear 1947.”
Drackett Annual Report. 1949. p. 4. “Research, new
products and product development: Changing market
conditions caused several changes in our plans as laid down
a year ago. One such change was the withdrawal from our
plastics development. We originally entered the plastics
ﬁeld to provide an outlet for a soybean raw material. As our
laboratory developed the formula and process we found that
less and less of soybean raw materials was necessary until
the amount became insigniﬁcant.”
2630. Roach, Howard L. 1946. The soybean situation for
1946. National Farm Chemurgic Council, Chemurgic Paper
No. 471. ?? p. *
2631. Product Name: Plastic Plaster.
Manufacturer’s Name: Sicca Soya Sales Co.
Manufacturer’s Address: Peoria, Illinois.
Date of Introduction: 1946.
New Product–Documentation: Soybean Digest. 1946. Dec.
p. 28, 30. “Grits and ﬂakes... from the world of soy: A one

coat decorative sand plaster wall ﬁnish, known as Plastic
Plaster, that contains a soybean derivative, is now offered
by the Sicca Soya Sales Co., Peoria, Illinois. The product is
plaster and paint in one application.”
2632. Product Name: Drisoy (Soybean Drying Oil for
Paints and Varnishes).
Manufacturer’s Name: Spencer Kellogg and Sons, Inc.
Manufacturer’s Address: Buffalo 5, New York.
Date of Introduction: 1946.
Ingredients: Soybean oil.
New Product–Documentation: Note: The product was
developed in 1945 but ﬁrst launched commercially in
1946. Soybean Digest. 1945. April. p. 13. “’Drisoy’ is
new Kellogg product.” This oil comes in two viscosities.
Drisoy-A is higher viscosity and is recommended for use in
the same types of paints and varnishes in which linseed oil
is used. Drisoy-B is lower and thus particularly adapted to
the making of alkyds. Production and testing have begun.
“While wartime restrictions prohibit the use of soybean oil in
paints and varnishes generally, permission has been received
for the manufacturers of Drisoy to furnish test quantities
to ﬁrms in the protective coating industries who desire to
conduct their own experiments.”
Ad in Soybean Digest. 1947. April. p. 39. Six great
mills have been built to handle soybean processing. The
company’s paramount industrial oil product is Drisoy, a
revolutionary achievement from the Kellogg Research
Laboratories, a fully reliable drying oil, a perfected paint and
varnish vehicle. The company now also makes “Superior
Soybean Oil” and “Diamond K Soybean Oil,” with or
without driers.
Ad in Soybean Digest. 1947. Feb. p. 34-35. “Test Drisoy
in outside house paints.” The product was introduced last
year. The Kellogg Research Laboratory was founded over 30
years ago. The ﬁrst Kellogg soybean processing plant was
built 13 years ago [i.e. 1935].
2633. Alexander, Jerome. ed. 1946. Colloid chemistry:
theoretical and applied. New York, NY: Reinhold Publishing
Corporation. 1215 p. See Vol. VI. General Principles and
Speciﬁc Industries Synthetic Polymers and Plastics. [700*+
ref]
• Summary: In Vol. 6 is a chapter by Joseph Stanley titled
“Industrial Applications of Soybean Lecithin” (p. 263-67).
Address: New York, New York.
2634. Drackett Company (The). 1946. Annual report.
Cincinnati, Ohio. 28 p. 28 cm. For the ﬁscal year ended Sept.
30, 1946.
• Summary: Sales rose 26% over the previous year to
$16,262,010. Net earnings (proﬁts) rose 50% to $614,075. A
photo (p. 8) shows a sheet of soybean protein (to be used for
making Ortho Protein) coming off a large roller at the Sharon
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Plant. A photo (p. 10) shows the huge new series of silos that
will store 1,000,000 bushels of soybeans. Though not yet
completely ﬁnished, it is storing soybeans from last year’s
harvest.
A 2-page spread titled “Plastics” explains that Drackett
has now started to sell its molding compounds to the molder
in the form of “preforms” such as discs, squares, cubes,
etc. instead in the form of a bulky, ﬂuffed-up material. “As
predicted a year ago our plastic operation did not make an
important contribution to earnings during the past year.
Our production has been small and still is, due to plant
limitations. However, a new plant at the Sharon location is
progressing satisfactorily, and should be producing by midyear 1947.”
A 2-page spread is titled “Azlon*” (Footnote: *Azlon is
the new generic name for all man-made protein textile ﬁbers.
It is not a trade-mark. No trade name has been chosen for our
ﬁber; it is known in the textile industry as Drackett Azlon).”
The left page, in brilliant color, shows samples of elegant
fabrics that look like ﬁne silk. “These fabrics are woven from
yarns in which Drackett Azlon was blended with rayon and
with wool.” “Nothing has occurred in the past year to dim
our enthusiasm for this product. On the contrary, new yarns
and fabrics made by various textile mills, are creating a great
deal of interest. It is generally accepted that soybean Azlon
when blended with rayon or cotton imparts a “handle” or feel
to a fabric that is not contributed by any other material... The
new plant, mentioned in our last report, began making ﬁber
in September [1946]. It is now turning out quality ﬁber in
steadily increasing volume.
A 2-page spread features Ortho Protein. “Our production
and sale of protein have increased steadily during the past
year and are expected to attain real importance in 1947. The
new protein extraction plant will operate on a continuous
process, 24 hours a day... Buttons, wall paper and glazed
wrapping paper are a few of the products in which Ortho
Protein is used.” “We are ﬁnding a strong demand for Ortho
Protein [soy casein]. The need for such material is rapidly
increasing, while casein production has declined due to an
increased demand for dried skim milk and other factors of an
economic nature.” Address: Executive ofﬁces: 5020 Spring
Grove Ave., Cincinnati, Ohio.
2635. Forbin, Victor. 1946. Les richesses de l’Asie [The
riches of Asia]. Paris: Payot. 344 p. [3 soy ref. Fre]
• Summary: On the cover is a map of Asia. As stated on the
cover and table of contents (but not on the title page), this
book is divided into three parts: I. The animal kingdom. II.
The vegetable kingdom. III. The mineral kingdom.
In Part II of this book, the vegetable kingdom (Le règne
végétal), chapter 4 (p. 189-207) is titled “La fève aux cent
vertus” (The bean of 100 virtues); it is about the soybean
(Soja hispida).
For a long time known by the name Chinese pois (pois

chinois), it is now designated by a term of Japanese origin:
soja or soya. In the Celestial-Empire, its culture dates back
to time immemorial. Thanks to its two main sources of
richness, the oil and the vegetable milk (le lait végétal),
sinologues have identiﬁed in old Chinese books that it was
given the name téou, an appellation encompassing all peas
and beans. A very old medical work / book, of which the
august author was the emperor Shen-Nong, known as the
Father of Agriculture, who lived some three thousand years
before our era, recommends the cultivation of the plant for
its oleaginous content–which shows that the extraction of the
oil of this bean was already an industry. The ﬁrst dictionary
of the Chinese language, dating from ﬁve centuries B.C.E.
described the plant under the name tchouang; in another
compilation a little less old, the term is replaced by sou,
which could well be a root of the Japanese word soja.
According to a French author, to whom we have often
referred (Matagrin 1939), the annals of Nanking attribute
the invention of soy cheese or tofu (fromage de soja {téoufou}) to another person of illustrious lineage: the philosopher
Whai-Nin-Tsé, prince of the Han dynasty [Liu An of Huainan].
The cultivation of this prestigious bean was introduced
at an early date to Japan, which owes so much to Chinese
civilization; it has been reported that as early as the eighth
century of our era, the soybean ﬁrst appeared on the table
of the Mikado [Emperor]. The famous sauce, made of
fermented soybeans, an invention of the Chinese, is still
commonly used in Japanese cuisine today and known as
shoyu; it became popular in Japan starting in this distant
epoque.
Literature and the graphic arts of the two empires inform
us, in great detail about the culture and use of the soybean
in those days. Before long, the soybean plant was seen as a
fresh forage crop and being harvested; even more often the
plants were left to mature and dry in the ﬁelds. Then they
were harvested by hand and the beans were separated from
the pods by either tossing them into the air or rolling them
under a roller on the threshing ground.
A table (p. 192-94, from Matagrin) shows the many uses
of the soybean, including as forage, human food, industrial
uses, etc. Food uses include: (2) Green beans (Fève verte):
Légume, vert, conserve cuite ou réfrigérée, salade.
(3) Dried beans (Fève séchée): Mets cuits ou bouillis,
gâteaux secs, bonbons grillés (sucrés ou salés), café grillé
(succédané), aliment pour animaux, lait et dérivés, farine
et dérivés, aliments aux fèves germées, sauces aux fèves
fermentées.
(4) Vegetable milk (Lait végétal): Lait condensé, lait en
poudre, emplois en cuisine, pâtisserie, etc., fromages frais,
secs, fermentés, fumés, caséïne et ses emplois divers:...”
(5) Flour made of dried beans (Farine de fève séchée):
Aliments cuits, gâteaux secs, bonbons, chocolat (succédané),
boissons hygiéniques, aliments pour diabétiques, pâtes
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alimentaires, nourritures infantiles, pâtes à frire, garnitures,
poudre et produits pour sorbets, glaces, etc.
(6) Flour from defatted soybean meal (Farine du
tourteau de soja): Aliments, assaisonnements en poudre,
sauces au soja, substitut du lait, alimentation animale
(comme la fève sèche; en outre: chiens, chats, poissons),
brassage de bière, colles végétales, matières plastiques (1),
liant utilisé dans la fonderie, peintures à l’eau, engrais.
(7) Soy oil (Huile de soja): Emplois culinaires,
graisse végétale, huile de salade, huile médicinale, huile
d’éclairage, huile lubriﬁante, huile de peinture, huile de
vernis, huile d’imperméabilisation, huile pour linoléum,
caoutchoucs artiﬁciels, matières plastiques, bougies, savons
(solides, liquides, en poudre), glycérine, lécithine et dérivés
(2), désinfectants, insecticides.
(7) Soy lecithin (Lécithine de soja): Bonbons, chocolats,
cacao, produits médicinaux, antioxigène (margarine,
caoutchouc manufacturé), agent d’émulsion, teintures des
textiles, produits de beauté, savons.
After this long table is a history of the soybean in
Europe, France, and the world–based on earlier sources.
Address: Author, France.
2636. Sherman, Joseph V.; Sherman, Signe Lidfeldt. 1946.
The new ﬁbers. New York, NY: D. Van Nostrand Co. lx +
538 p. Illust. Index. 23 cm. [17 ref]
• Summary: Pages 1-5: The idea of man-made ﬁbers is not
new. As early as 1664 Robert Hooke was suggesting that
ﬁbers might be spun by man using methods similar to those
of silkworms and spiders. It may not be remembered today
that the ﬁrst rayon was made before 1889; this was the ﬁrst
big break from nature. But true synthetic ﬁbers were not
manufactured until about 10 years ago, when nylon and
vinyon emerged.
The ﬁrst man-made ﬁbers were based on cellulose. Next
came protein–derived from casein (milk protein), soybeans,
peanuts and corn. Soybean ﬁber–or azlon–is among the
protein-base ﬁbers discussed. Most of the new ﬁbers started
as plastics.
Chapter X (p. 183-88), titled “Soybean protein ﬁber,”
notes that Soybean ﬁber is the ﬁrst protein ﬁber made
directly from a plant rather than from an animal product.
The Drackett Co., manufacturer of the soybean ﬁber, expects
soon to maintain a limited scale of commercial production.
“Soybean ﬁber was ﬁrst developed by the Ford Motor
Company about 1939. Pilot plant production started in early
1941, and by the end of 1942 output was reported to have
reached a level of 1,000 lbs. a day. In December 1943, H.R.
Drackett, president of The Drackett Company, announced
that his company had acquired from the Ford Motor
Company their soybean process and pilot plant equipment.
Robert Boyer, who was chief research chemist of the Ford
Motor Company, joined The Drackett Company as its
research director. The Drackett Company had pioneered in

soybean development work and originally supplied the Ford
Motor Company with the soybean protein ‘alysol.’”
Discusses the manufacture, properties (incl. microscopic
characteristics, tensile strength, moisture regain, heat
resistance, chemical properties, and carbonizing and dyeing),
applications, economic aspects, and status of development
of soybean protein ﬁber in 1945. The product is still in the
development stage. A large photo shows H.R. Drackett
inspecting a batch of soybean ﬁber as it emerges from
spinnerets.
Peanut protein ﬁber, developed in England, was known
as “Ardil.”
Table 11.3 (p. 207) shows the qualities of ﬁber prepared
from different proteins. The proteins are casein, gelatin,
zein, edestin, arachin, glutenin, and soybean protein. The
ﬂexibility of formaldehyde-hardened ﬁbers is good for
casein, gelatine, and soybean protein but brittle for the other
four.
Table 12.2 (p. 217) gives the “Dry and wet tenacity and
elongation of manufactured ﬁbers, and of cotton, wool, and
silk.” Address: 1. Associate, Herbert R. Simonds, Consulting
Engineer. Formerly Vice President, Economic Analysts, Inc.,
New York; 2. Fellow of The American Inst. of Chemists, Inc.
Formerly Research Chemist, Eastman Kodak Co., Rochester,
New York.
2637. Stanley, Joseph. 1946. Industrial applications of
soybean lecithin. In: Jerome Alexander, ed. 1946. Colloid
Chemistry: Theoretical and Applied. Vol. VI. New York, NY:
Reinhold Publ. Corporation. 1215 p. See p. 263-67. [59 ref]
• Summary: It was formerly thought that soy phospholipids
contained only soy oil, lecithin and cephalin, but recent
analyses have shown considerable amounts of carbohydrates
and phytosterols.
Concerning its physical properties, lecithin is a light
brown, waxy material of bland taste and neutral odor. It is
substantially anhydrous [free of water] and imputrescible
[not subject to decomposition or putrefaction]; consequently
it may be stored for years without decomposition. It can be
bleached with hydrogen to a light color.
The absorbed soybean oil in commercial lecithin may be
removed with acetone to obtain a puriﬁed lecithin which is
much less soluble than commercial lecithin.
Lecithin functions as a high-temperature emulsiﬁer
when boiled with sugar solutions to prevent the separation
of the fat from the sugar solution, and to avoid greasy and
grainy textures.
Concerning the role of lecithin as a fat extender in
bakery products, the shortening effect of shortenings is
improved by adding small percentages of soy lecithin to
bread dough and cake batter, this making considerable
savings of shortening possible.
Concerning the role of lecithin as an antioxidant in fats
and oils, the addition of 0.5% lecithin counteracts hydrolysis
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and rancidity.
Cakes containing soy lecithin have a more uniform
structure and are more tender than those made by the
standard formula.
Cook reported the following results for the addition of
lecithin to bakery products: In cakes the batter ﬂows more
freely and is easier to handle; the color is more uniform
as a result of better distribution of the shortening; and the
texture is smoother as a result of better dispersion of the fat.
Because of antioxidant properties, lecithin added to cakes
retards the development of stale and rancid ﬂavors. In pastry,
the layers of fat are thinner and form more frequently to
produce increased tenderness; better dispersion of water
makes the dough easier to handle. In cookies, the color is
more uniform; the dough is easier to handle; the product
is more tender and crisp; and the shelf-life of the cookie is
lengthened.
Soybean lecithin is widely used by makers of paint,
lacquer, and printing ink. It acts primarily as a wetting
and dispersing agent. “Even water paints are improved by
lecithin because it stabilizes the emulsion, and gives body to
ﬂat wall paints.” Approximately 1% of soybean lecithin is
used on the pigment basis. First, it assists in the grinding of
poorly wetting pigments, and it enables increased pigment
concentration without stiffening the mass, thereby increasing
grinding output.
Soybean lecithin is also used by textile and rayon
makers. Small amounts dissolved in the oils and fats used
stabilize them against rancidity and also impart extra
softening and lubricating qualities.
Note 1. The list of 59 References at the end of this
article contains more errors than any bibliography we have
ever seen (as of April 2016).
Note 2. This chapter is hard to read because it has
no bold subdivisions (A-level heads). Address: American
Lecithin Co., Inc., Elmhurst, Long Island, New York.
2638. McMillen, Wheeler. 1947. How has chemurgy grown?
The president’s editorial. Chemurgic Digest. Jan. 15. p. 3. [2
ref]
• Summary: A good historical overview from 1927 to the
present. In 1927 the problem was farm surpluses, which
continued into the Great Depression of the 1930s. The
Farm Chemurgic Council was formed in 1935. While the
depression still prevailed, America moved into World War II,
and the rally cry became self sufﬁciency.
2639. Babcock, Glen E.; Smith, Allan K. 1947. Extending
phenolic resin plywood glues with proteinaceous materials.
Industrial and Engineering Chemistry 39(1):85-88. Jan. [2
ref]
• Summary: Soybean meal can be used in substantial
amounts as extenders for phenolic resin plywood glues.
Address: Northern Regional Research Lab., Peoria, Illinois.

2640. Soybean Digest. 1947. Lecithin, industry’s ally. Jan. p.
14-16. Reprinted from Progress Thru Research, published by
General Mills. [11 ref]
• Summary: General Mills is adding a lecithin unit, soon
to be in operation, to its Belmond, Iowa, processing plant.
This article gives a good overview of lecithin, what it is, its
many functions and applications, and its potential dietary
signiﬁcance.
2641. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
Date? 29 p.
• Summary: (Continued): “Work on soybean oil for
protective coatings continues. Norelac, a rubber substitute,
and Norepol, a polyamide useful for heat-sealing and paper
coating, are two products of the Northern Laboratory that
have received commercial trials. New catalysts have been
found to have increased conjugation to soybean oil, and can
[page 4] produce a product which dries to a wrinkled ﬁlm in
one hour without metallic drier. Lime (5 percent) in soybean
oil paints has been found to be very beneﬁcial. Applications
of soybean protein to paper coating and shotgun shell casings
have been made.
Note: This is the earliest document seen (Oct. 2017) that
mentions the use of soy protein as a glue for shotgun shell
casings.
“Report of Collaborators
“Each of the collaborators presented a report on the
accomplishments of the soybean research program during
the past season and described the position of soybeans in
the general farming system of his state. Mr. E.F. Schultz,
the collaborator from Alabama, was unable to be present
but submitted a statement of progress to be included in the
report. A report covering research in southeast Missouri is
also included.
“Alabama report by E.F. Schultz–Uniform nursery
groups VI, VII, and VIII were planted at Fairhope,
Crossville, Belle Mina, and. Tallassee. All tests were
harvested except Group VIII at Tallassee.
“The Alabama nursery was reduced from about 300
strains to 45. Of these 45 strains, 3 that had showed promise
were planted adjacent to the regional nurseries at all four
locations in Alabama so that their yields could be compared
with those of the varieties in the regional tests. The yields of
the three strains were no better than those of the varieties in
the regional tests but still as good as the rest of the Alabama
nursery.
“It is entirely probable that, since our best strains do not
seen better than commercially available varieties, soybean
breeding work in Alabama may be set aside for a while.
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“Other work with soybeans has already been
discontinued in Alabama, the regional nurseries and the
Alabama nursery being the only soybean work in progress
during the past year.
“Arkansas report by C.R. Adair–The estimated acreage,
yield per acre and total production in Arkansas in 1946
increased 256, 143, and 368 percent, respectively, compared
with the averages for 1935-1944. The acreage harvested for
seed during the period 1935-44 was 115,000 acres; for 1945
it was 209,000 acres; and for 1946 it was 295,000 acres. The
average yields per acre were: for 1935-44, 12.9; for 1945,
16.0; and for 1946, 18.5 bushels. The total production for
those periods was: 1935-44, 1,484,000; 1945, 3,344,000; and
1946, 5,458,000 bushels.
“The increase in acreage, yield per acre, and, total
production has been brought about by the demand for oil
seed crops and the resulting increase in price per bushel, the
introduction of higher yielding varieties, growing soybeans
on the better land instead of other cash crops, and the use of
better cultural practices.
“The 1946 season was one of contrasts in Arkansas.
At most places where the tests were conducted there was
excessive rainfall during May. Near drought conditions
prevailed in late summer at Stuttgart, Marianna, and Desha
county; and there was insufﬁcient rainfall at Fayetteville in
August. The mean daily temperatures were below normal
throughout most of the season.”
Page 14: South Carolina report by W. R. Paden–
Soybeans have been grown in South Carolina for many
years. Most of the crop has been grown for forage but during
the past few years the proportion grown for seed has been
increasing. An average of 28,000 acres was grown for forage
in the ten-year period, 1935-44; 20,000 acres in 1945; and
24,000 acres in 1946. The acreage grown for seed during
these same periods was 10,000; 8,000; and 16,000 acres,
respectively. The yields per acre were 6.9, 7.0, and 6.0
bushels for the same period, respectively. This increase in
acreage planted for beans and increase in yield per acre is
undoubtedly a result in the use of improved bean varieties.
“The uniform nursery tests have been conducted each
year at Clemson and at two of the branch stations, Pee Dee
and Edisto, since the tests were ﬁrst started. Both early and
late plantings on Cecil sandy loam (upland) soil last year at
Clemson and one medium early planting on Congaree silt
loam (bottomland) soil were made. The average yield of
ten varieties (Group VII) on the Cecil soil was 17.3 bushels
for the early planting in comparison with 13.0 bushels for
the late planting. The protein and oil contents were also
slightly higher from the earlier planting. The highest yield
from the early planting was made by the N44-92 variety
with 20.6 bushels and from the late planting by Volstate with
23.0 bushels. Wood’s Yellow produced the highest yield,
40.2 bushels on the Congaree silt loam. Field tests with the
Ogden variety showed that this variety was a high producer

of seed; but due to its heavy shattering, it is necessary to
harvest immediately after maturity especially on the light
soils. Two dates of planting were made at the Edisto Station
with an average yield of 24.8 bushels for the early and 22.2
bushels for the late planting. The highest yield from the early
planting was made by the N44-774 variety with 32.1 bushels
and from the late planting was N44-92 with 27.6 bushels per
acre.
“No breeding or selection work is being done by the
experiment station other than the testing of selected strains
by Dr. Hartwig at the Pee Dee Station. Coker’s Pedigreed
Seed Company at Hartsville, South Carolina, has some
soybean breeding underway and appears to have one or two
promising varieties which should soon be ready for release.
“Tennessee report by O.H. Long–According to Release
No. 696 of the Department of Agriculture Statistical Service,
Nashville, soybeans for seed were harvested from 45,000
acres in Tennessee in 1946 with an average acre yield of
18.0 bushels. The average yield compares with 14.5 bushels
obtained in 1945 and 8.2 bushels for the 10-year period,
1933-1942. It is believed that this increase in acre yield was
due to favorable growing conditions generally throughout
the State in 1946, as well as the increased use of improved
varieties, particularly the varieties Ogden and Volstate which
were developed by the Tennessee Agricultural Experiment
Station.
“A release from the U.S. Department of Agriculture,
Production and Marketing Administration, Nashville, has
suggested a goal of 80,000 harvested acres of seed soybean
in 1947 with a total production of 1,120,000 bushels.
“Uniform Soybean Nurseries, Groups IVS and VI,
were grown at three locations in Tennessee in 1946. These
were located at Knoxville, Crossville in East Tennessee, and
Jackson in West Tennessee. The highest yields were obtained
at Jackson, the mean yield being slightly over 30 bushels as
an average of the two groups. The next highest yields were
obtained at Knoxville where the mean yield was slightly...”
(Continued). Address: Secretary of the Conference,
Memphis, Tennessee; U.S. Regional Soybean Laboratory,
Urbana, Illinois.
2642. Matagrin, Am. 1947. La protéine du Soja pour usages
techniques: Composition, propriétés caractéristiques et
méthodes d’extraction [Soy protein for technical uses:
composition, characteristic properties, and methods of
extraction]. Revue Internationale du Soja 7(35-36):20-24.
Jan/Feb.; 7(39-40):55-62. May/June. [50 ref. Fre]
• Summary: A French-language article on industrial uses
of soy protein based on a review of the literature, largely in
the USA and Europe. Unfortunately the titles of all books
and articles, regardless of the original language, are given in
French only.
Note: This is the earliest document seen (Nov. 2017)
with the term “technical uses” in the title.
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2643. Strayer, George M. 1947. Editor’s desk: Soybean
Bluebook. Soybean Digest. Feb. p. 4.
• Summary: “Next month the ﬁrst issue of the Soybean
Bluebook will be distributed. Designed to include as much
statistical material pertaining to the soybean industry as
possible, together with lists of soybean processors, oil
reﬁners, soybean foods manufacturers, industrial products
manufacturers and other listing pertaining to the soybean
industry, the Bluebook has been designed as a handbook or
directory of the industry.” Address: Hudson, Iowa.
2644. USDA Northern Regional Research Laboratory. ed.
1947. Report of Soybean Industrial Conference held at the
Northern Regional Research Laboratory, Peoria, Illinois,
February 27-28, 1947. Peoria, Illinois. 23 p.
• Summary: This meeting was attended by representatives
of the USDA, “the Agricultural Experiment Stations, the
soybean growers, the processing industry, and manufacturers
of such commercial items as margarine, shortening, and
protective coatings... The prepared manuscripts which served
as bases for the ensuing discussions will be printed in The
Soybean Digest [May through July, 1947].
In the paper by Dr. J.W. Hayward titled “Problems in the
use of soybean oil meal for feed and soy ﬂour for food,” his
position is given as “Chairman, Soyfood Research Council.”
Note 1. This is the earliest document seen (Sept. 2011)
that contains the word “Soyfood.” However, Hayward was
actually chairman of the “Soya Food Research Council.”
Address: Northern Regional Research Lab., Peoria, Illinois.
2645. Science News Letter. 1947. Treated soybean oil rivals
linseed oil in paint ﬁeld. 51:134. March 1.
• Summary: For many years, linseed oil has been the base
for paints and linoleum. Now Chemically treated soybean
oil is a new rival for linseed oil in making paints; the former
has similar drying properties–Dr. Alexander Schwarcman of
Buffalo, New York, told a meeting of the American Chemical
Society in Pittsburgh, Pennsylvania. The U.S. now produces
over 1,000 million lb/year of soybean oil.
2646. Chemurgic Digest. 1947. Chemurgic personalities:
Howard Kellogg, Jr. March 15. p. 82.
• Summary: Howard Kellogg, Jr. is president of a company
whose annual volume of business in 1947 was approximately
$100 million. He was elected president of Spencer Kellogg
and Sons, Inc. on December 9, 1946 at the age of 38,
representing the 5th generation in the linseed oil business
founded in 1824 by his great great-grandfather, the man
whose name it bears. It has become one of the country’s
largest crushers of oil-bearing materials.
2647. Eichberg, Joseph. 1947. Soybean lecithin comes of
age. Chemurgic Digest. March 31. p. 109-11.

• Summary: “Nature ﬁnds lecithin indispensable for life–
no living organism can exist without it. Man on the other
hand for many years considered the presence of lecithin
in vegetable oils distinctly a nuisance. Only in the last
twenty-ﬁve years has there been recognition of the valuable
properties of lecithin as an adjunct to feed and industrial
manufacture and in medicine.
“For the gummy material contained in crude vegetable
oils, more particularly seed oils, consists largely of
lecithin and associated substances collectively known as
phosphatides. These substances were either destroyed in the
alkali reﬁning operation where their presence caused a higher
reﬁning loss or were disposed of as part of the tank bottoms
or settlings periodically removed from storage tanks and sold
as offal. The settlings, sometimes referred to as foots, could
be split for fatty acid recovery but with a low yield and with
complications not met with when treating a simple vegetable
oil.
“Perhaps a few words about what lecithin is would
be in order. Why the name? It was coined from the Greek
word Lekithos meaning, egg yolk because lecithin was ﬁrst
discovered in the egg. Later it was identiﬁed in nerve tissue
including brain and spinal cord and other vital organs, in
seeds. in milk. etc. Lecithin is the vital fatty matter of the
living cell, that is, a structural part of the cell as distinguished
from fats stored in the body and burned for energy. Secondly,
it is concerned with the whole fat or lipid metabolism of the
body.
“Lecithin may be described as a fat-like substance which
is a composite of fatty acids, glycero phosphoric acid and
choline (a nitrogen containing base). Or it may be regarded
as a di-glyceride combined with phosphoric acid and choline.
The other phosphatides associated with lecithin are of similar
conﬁguration differing only in the nature of one or the other
of the component groups.
“With the large scale utilization of soybeans for the
production of vegetable oil and meal a really proliﬁc source
of lecithin became available. Crude soybean oil, depending
on the processing, may contain from about 2 percent to
about 5 percent of phosphatides. Soybeans were worked
extensively for oil in Germany, using Manchurian beans,
some years before soybeans were grown on a large scale in
the United States. The solvent process early gained favor
with the German mills as the most efﬁcient method for oil
production and in conjunction with this operation lecithin
was ﬁrst produced commercially in Hamburg.
“The lecithin was recovered as a water-containing
emulsion or sludge for which little use existed. By drying,
a fatty material consisting of about 65 percent lecithin
(phosphatides) and 35 percent oil was obtained, which,
contrary to the emulsion, possessed excellent keeping
properties, in fact, it could be stored for a year or more
without deterioration. It was found also that the drying under
vacuum improved the taste and odor of the lecithin even
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though the temperature was kept well below the boiling point
of water.
“The extraction as originally practiced involved the
use of a solvent mixture of alcohol and benzol. This gave
a relatively large yield of lecithin. However, in time the
convenience of using a single solvent led to adoption of
gasoline-like petroleum distillates having a wide boiling
range and more recently to the use of a solvent consisting
principally of hexane and its isomers. While hexane does not
extract as much lecithin as the alcohol containing mixture
(the alcohol presumably breaks the bond between lecithin
and protein) the yield is ample and, more important, the
lecithin is free from the bitter principles found in lecithin
made according to the old treatment.
“While some lecithin is made from corn oil, and in
England from peanut oil, by far the large majority is soy,
recovered in connection with the solvent processing of the
beans. The important factories producing lecithin in this
country are all located in Illinois, Iowa and Indiana, at the
source.
“Lecithin is used commercially because of (a) its
colloidal or emulsifying properties and (b) its antioxidant
properties. and (c) its therapeutic properties. Some of these
effects are related, as for instance the colloidal mechanism
of lecithin’s action on cell permeability whereby it exerts a
regulatory action on cell metabolism. The lecithin molecule
contains fatty acid groups which are attracted towards
oil and phosphoric acid and basic nitrogen groups which
have a greater afﬁnity for water and hence lecithin can
function as an emulsiﬁer by forming a ﬁlm at the oil-water
surface or interface. Commercial lecithin is dissolved by
most fat solvents but is only partly soluble in alcohol.
It forms emulsions with water, made more stable by the
addition of alkali but precipitated by acid or salts. It is
soluble in hydrocarbons but not in fatty oils at atmospheric
temperatures.
“Interest in animal lecithin, brain and egg mostly,
had been concentrated on medicinal use because of the
high price. Egg yolk, containing 7 to 10 percent lecithin,
was itself being added to margarine to improve the frying
characteristics. Perhaps the ﬁrst commercial use of soybean
lecithin was its adoption by the margarine industry of Europe
in place of the more expensive and less satisfactory egg
yolk. The addition of a few tenths of a percent of soybean
lecithin to improve the frying, browning and sedimentation
characteristics of margarine became standard practice in a
short time among margarine manufacturers all over Europe.
The soybeans then being processed were imported from
Manchuria to the extraction plants in north Germany and
Scandinavia.
In 1929 commercial soybean lecithin was brought to this
country and almost immediately a new and important use
for the material was found in the manufacture of chocolate.
Recommended at ﬁrst as a means of minimizing the

graying of chocolate which occurs in hot weather, lecithin
was observed to be even more beneﬁcial in facilitating
mechanical operations reducing and stabilizing the viscosity
of the chocolate and effecting an important economy in
cocoabutter consumption. It has also been used in chocolate
liquor to aid in expression of the cocoabutter and in
cocoapowder as a suspending agent.
“Much research on lecithin uses was in progress both
here and abroad. The formation of colloidal solutions in
water made it possible to employ soybean lecithin in the
fat liquoring of leather, something of an innovation since
the lecithin is 100 percent fatty in character. Commercial
soybean lecithin consists of 65 percent of phosphatides and
about 35 percent of soybean oil which is carried over and
serves to plasticize the phosphatides and protect against
deterioration. The phosphatide fraction is made up of
lecithin, cephalin and lipositol (inositol phosphatide).
“The lecithin emulsion for fat liquoring can be used
straight or combined with fats and oils including sulfonated
oils. In more dilute form the aqueous lecithin emulsion may
be used in a treating bath for textile ﬁbers to which it imparts
a desirable smooth handle. The lubricating and softening
effects of oils used for textiles are enhanced by the addition
of lecithin which incidentally assists in subsequent scouring
of the oil from the goods.
“Commercial lecithin may be produced as a liquid by
adjusting the acid value according to a patented process or
it may be merchandised as a plastic or semisolid material
which melts to an oil at about 130 degrees Fahrenheit. The
liquid consistency type is especially adapted to use in paints
and inks. In these industries the surface active properties of
lecithin are utilized to facilitate the grinding of the pigment
in the vehicle by virtue of the wetting action of the lecithin,
and to secure a better dispersion of the pigment. Special
advantages are to be noted with various pigment-vehicle
formulations. Increase in the pigment-vehicle ratio may
permit greater color concentration without impairment
of working properties” Continued. Address: President,
American Lecithin Co, Inc., Elmhurst, Long Island, New
York.
2648. Eichberg, Joseph. 1947. Soybean lecithin comes of age
(Continued–Document part II). Chemurgic Digest. March 31.
p. 109-11.
• Summary: (Continued): “As previously mentioned
lecithin is a vital constituent of cells and plays a part in
cell metabolism. It therefore would on theoretical grounds
be a desirable ingredient of cosmetic preparations. Indeed,
experience has shown that skin creams made with a
small percentage of lecithin exhibit greater softening and
penetrating properties. So-called ‘wrinkle’ creams have
been compounded with rather high percentages of lecithin.
More highly puriﬁed or blended grades are desired for use in
cosmetics and soaps.
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“The bleaching of soybean lecithin can be done without
impairing the quality by subjecting the lecithin emulsion as
it comes from the centrifuges in the course of its isolation
to the action of hydrogen peroxide or dibenzoyl peroxide or
both. Complete removal of the carrier of soybean oil may be
accomplished through treatment with a selective solvent such
as acetone. A grade free from soybean oil is preferred for
use in soaps. In brushless shaving creams however excellent
results are obtained with the standard commercial grade.
“By the middle 1930’s production of soybean lecithin in
this country was well underway. The controlling patents were
acquired from the German owners by the American Lecithin
Company and licenses granted to The Glidden Company
and to the Archer-Daniels-Midland Company. When war
came, this country was independent of foreign sources for
its lecithin supply. Licenses have since been granted to other
processors and are available to the industry on uniform
terms.
“The shortage of fats which developed during the war
and which still persists served to underline the utility of
lecithin as a means of getting the utmost value from every
pound of fat. Lecithin entered directly into the manufacture
of certain war materials. It was speciﬁed in an important
type of protective coatings. It served the G.I. in his chocolate
beverage powder and it counteracted rancidity in the lard
shipped overseas to the armed forces.
“Before the war progressive bakers had been
experimenting with lecithin. They found that it caused
a better mixing of ingredients, a shorter, richer product.
Especially notable were the effects in bread where 0.15
percent of soybean lecithin gives a dryer, smoother handling
dough that machines with fewer stickups, and a ﬁnished
loaf of uniform texture and longer shelf life. Pie bakers and
biscuit makers found comparable advantages.
“The scientiﬁc literature contained reports from about
1928 describing how lecithin improved macaroni products
by reducing disintegration during boiling and enabling
manufacturers in some countries to use more of the lower
protein ﬂours available to them. This information was never
of much interest here because of the high quality of the ﬂours
milled from American wheat. Recent experiments have
shown, however, that other advantages can be expected and
that soybean lecithin will prevent much of the color loss that
occurs during preparation of noodle and macaroni products.
This loss is attributed to the oxidation of carotenoid pigments
contained in the ﬂour.
“The antioxidant effects of lecithin were early
recognized. It has been successfully used in vegetable oils,
lard and oleo oils, ﬁsh liver oils and Vitamin A concentrate
and in sulfonated oils, as a rule in small fractions of a
percent. The same action has been utilized to control
oxidation in dyeing with some textile colors. Various patents
have been issued on its use as an inhibitor in lubricating oils.
However, in the face of leaded motor fuels lecithin is thought

to act more as a solubilizing or peptizing agent than as an
antioxidant.
“The emulsifying properties of lecithin act not only
through fats but may be employed where water is essentially
the only medium. Ice cream and sherbets or water ices
afford examples. In general, lecithin promotes the oil-inwater type of emulsion. While the standard commercial
grade can be employed to some extent if a suitable pre-mix
of ﬁne distribution is prepared beforehand, it is desirable
to use a type which will emulsify readily with the mix. The
lecithin imparts smoothness, desirable dipping and meltdown properties and in the case of chocolate ice cream not
only acts as emulsifying agent for the cocoabutter present in
the chocolate but also protects against adverse effects of the
alkaloids present, for example on the strength of the gelatin.
“A small amount of fat is added in making various
confections. such as caramels. nut brittles, kisses. etc., and
when lecithin is present this fat instead of ﬂoating around
on the surface of the hot batch is taken up and uniformly
mixed throughout. Freedom from greasiness. better chewing
qualities and longer shelf life result. Most natural fats are
a mixture of glycerides of different melting points; when
lecithin is incorporated, even as little as .01 percent, these
fractions become more compatible. The effect is utilized in
compound type shortenings and in winterized salad oils.
“The commercial uses for soybean lecithin far
outstripped its use in medicine in spite of earlier interest
in the latter. To no small degree this was due to the type of
material originally available which was exclusively lecithin
of animal origin and also due to the lack of sufﬁcient
laboratory and clinical research. Most of the animal lecithin
products contained cholesterol as an impurity. Furthermore,
the quantities administered were either minimal or entirely
inadequate.
“About seven years ago the American Lecithin
Company initiated a research program enlisting the
assistance of qualiﬁed scientists and physicians to study the
effects of soybean lecithin in maladies resulting wholly or
in part from deranged lipid metabolism. This investigation
has also included work on cholesterol imbalance, a factor
contributing to hardening of the arteries and heart disease
associated with that condition. The reﬁning and processing
of many foods extracts. destroys or alters the naturally
occurring phosphatides and may account for deﬁciencies
in modern diets. It has been shown that commercial
soybean lecithin contains choline and inositol, both of
which are regarded as members of the Vitamin B complex
and according to animal experiments the minimum daily
requirement for choline is rather high.”
“The recovery of soybean lecithin has enhanced the
dollar value of the products derived from the soybean and
has placed a new tool in the hands of industry and medicine.
It seems safe to predict a continued increase in production
and consumption.” Address: President, American Lecithin
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Co, Inc., Elmhurst, Long Island, New York.
2649. American Soybean Association. 1947. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 96 p.
Subject index (at front). Index of advertisers (at back). 22
cm.
• Summary: Contents: Subject index. Many full-page
ads. American Soybean Association. National Soybean
Processors Association. Soy Flour Association. Terminology.
Tables of soybean production, supply, and utilization in the
United States. Soybean production in Canada. Production
of protein concentrates in USA. Production of soybean oil
in USA. Production of soybean meal in the USA. U.S. soy
ﬂour production. Prices of U.S. soybeans. Prices of U.S.
soybean meal and oil. Ofﬁcial standards for soybeans. Soy
ﬂour standards. Processors of soybeans in USA and Canada.
Reﬁners of soybean oil. Manufacturers and handlers of
soy foods. Manufacturers of margarine. Manufacturers
and handlers of industrial products (caulking compounds,
putty, ﬂoor tile; core oil; emulsions, wetting and dispersing
agents; fatty acids; glues, plywood adhesives; insecticides
{“Spraysoy” spreader and sticker}, coated fabrics, leather
dressing; lubricating greases; paints and varnishes; paper
sizings, wall paper and wallboard coatings; plastics;
protein ﬁbers; resins; soaps). Soybean research. Analysts.
Equipment manufacturers. Edible soybean growers and
distributors. Nutritive value of soybeans. Oil speciﬁcations
for technical uses (iodine number, unsaponiﬁable matter, free
fatty acids, moisture and volatile matter at 105ºC, break or
foots). Vitamin content of soy products. Uses of soybeans
(diagram). Address: Hudson, Iowa.
2650. Distillation Products, Inc. 1947. Myvoil–reﬁned
soybean oil: A product of molecular distillation (Ad).
Soybean Blue Book. p. 95.
• Summary: This full-page ad states: “Pioneering in
molecular distillation and high vacuum research.” Note:
Molecular distillation is a high vacuum separatory distillation
for distilling heat-sensitive substances with a high boiling
point. Address: 755 Ridge Road West, Rochester 13, New
York; 135 South LaSalle Street, Chicago 3, Illinois.
2651. Drackett Co. (The). 1947. Drackett quality starts here
(Ad). Soybean Blue Book. p. 57.
• Summary: In this full-page black-and-white ad, a photo
shows 9 tall concrete silos and an adjacent elevator. “These
huge silos, recently completed to double the soybean storage
capacity of The Drackett Company, are now receiving
beans–rapidly and efﬁciently.
“Here in these silos, with the incoming beans, is where
Drackett’s rigid laboratory control starts–and it continues
all through the processing operations for the development
of such high quality products as Precision Process Soybean
Oil Meal, AAA-1 Soybean Oil, industrial proteins, plastics

molding compounds and Azlon Fiber. These varied products,
produced on a low-cost, efﬁcient basis, help to assure
growers and elevator men a ready market for their soybeans.
The Drackett Company–Soybean processors.” Address: 5020
Spring Grove Ave., Cincinnati, Ohio. Phone: Kirby 66707988.
2652. McKinney, Leonard L. 1947. Utilization of soybean
meal in molded plastics. USDA Bureau of Agricultural and
Industrial Chemistry. AIC-150. 6 p. March. [14 ref]
• Summary: Work on the use of isolated soybean protein
as a plastic was abandoned in favor of the use of specially
treated soybean meals as modiﬁers and extenders in phenol
formaldehyde plastics. The greatest problem involved
in producing a plastic containing soybean meal is the
attainment of water resistance. Address: Northern Regional
Research Lab., Peoria, Illinois.
2653. Ross & Rowe, Inc. 1947. Standardized lecithins:
Quality controlled (Ad). Soybean Blue Book. p. 70.
• Summary: See next page. This half-page ad states: “...
for use in food and technical products. There is a grade
of Standardized lecithin specially adapted for each of the
following:
“Confectionery Products
“Bakery Products
“Oleomargarine
“Paints & Printing Inks
“Cosmetics
“Vitamins
“Leather and Textiles
“Backed by a staff of competent technical men with
over seventeen years practical lecithin experience who Know
lecithin and How to use it. We invite your inquiries.”
An illustration at the top shows a globe around which
is wrapped a banner; on it is written: “Lecithin headquarters
of America.” Address: 50 Broadway, New York 4, N.Y.;
Wrigley Bldg., Chicago 11, Illinois.
2654. Soybean Blue Book. 1947. Manufacturers and handlers
of industrial products [made from soybeans]. p. 76, 78.
• Summary: Arranged alphabetically by product type:
Caulking compounds, putty, ﬂoor (2 manufacturers). Core
oil (2). Emulsions, wetting and dispersing agents (1, Central
Soya). Fatty Acids (2, incl. Glidden Co.). Glues, plywood
adhesives (4, incl. Glidden and Monsanto). Insecticides
[spreaders & stickers] (1, Glidden’s Spraysoy). Coated
fabrics, leather dressing (5, incl. Glidden, Drackett, Procter
& Gamble). Lubricating greases (1). Paints and varnishes (9,
incl. Glidden, Sicca Soya Paint Co., Central Soya, Soybean
Paint and Varnish Institute, Procter & Gamble, Pittsburg
Plate Glass Co.). Paper sizings, wall paper and wallboard
coatings (9, incl. Glenn Davidson, Glidden, Central Soya,
General Mills, Drackett, Procter & Gamble, Monsanto).
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2655. Product Name: Cocosoy Toasted Soy Flour [Full Fat,
or Low Fat], and Indosoy (Industrial Soy Flour).
Manufacturer’s Name: Victory Mills, Ltd.
Manufacturer’s Address: 285 Fleet St. East, Toronto,
ONT, Canada.
Date of Introduction: 1947 March.
New Product–Documentation: Soybean Blue Book. 1947.
p. 64, 70. The company also makes Indosoy industrial soy
ﬂour.

Plastics (3, incl. Drackett). Protein ﬁbers (Glidden Co.,
Drackett Co.). Resins (6, incl. Du Pont, Glidden, Reichhold
Chemicals, General Mills, Sherwin Williams. Products incl.
alkyd resins, alkyd resin varnishes, polyamide resin). Soaps
(3, incl. Glidden, Procter & Gamble).

2656. Allen, W.F. 1947. Uses for lecithin: Seem almost
endless. Staley Journal (Decatur, Illinois) 30(10):10-13.
April.
• Summary: “The 1947 forerunner of new products at
Staley’s is Sta-Sol, a vegetable lecithin concentrate. It is
referred to as a lecithin concentrate since the lecithin is
present along with another substance known as cephalin
and soybean oil which serves as a carrier. Both lecithin and
cephalin are classed by the chemists as phosphatides, or
rather complex organic substances containing phosphorus.
For many years, this combination or mixture of lecithin,
cephalin. and oil carrier has been generally referred to in
commerce as simply lecithin.
“Lecithin, as we know it today, is present in varying
amounts in the cells of all vegetable and animal tissues.
In man, the highest concentration of lecithin is in the
reproductive organs and the nervous and brain tissues. In
combination with cholesterol, it is found in skin tissues; and
in egg yolk. It is highly concentrated, being present at about
ten per cent in the form of a protein complex called ‘lecitho’
protein. In plant life, its content is higher in the fruit or the
seed than in the main part of the plant.
“The ﬁrst commercial production of lecithin was from
egg yolk; however, the original isolation was from brain
tissues. Even though the cost of lecithin at that time was
extremely high–approximately $30.00 per pound–much
investigative work was conducted to determine its properties.
As its uses and functions became more generally appreciated,
other sources were investigated and today, it is generally
produced from extracted soybean oil. With the increase
in production of extracted soybean oil, the availability of
lecithin has increased and lecithin is now used in many food
and industrial products.
“Lecithin as ﬁrst isolated from soybean oil is a light
brown, semi-solid material having a neutral odor and taste.
From this so-called standard grade, other reﬁnements are
made. The material may be bleached, made more ﬂuid, or
both, as the trade or particular usage may demand. Sta-Sol is
being offered to the trade in four general types as follows:
“Sta-Sol Type UR–Unbleached regular or semi-solid
consistency
“Sta-Sol Type UF-1–Unbleached ﬂuid consistency
“Sta-Sol Type BR–Single bleached regular or semi-solid
consistency
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“Sta-Sol Type BF-1–Single bleached ﬂuid consistency
“In chemical structure lecithin does not differ greatly
from fat; it does contain phosphorus and choline in addition
to the substances normally present in fats. Lecithin’s value in
food products is enhanced due to its content of phosphorus,
an essential mineral, and choline, which is identiﬁed with the
Vitamin B complex.
“Due to its chemical structure, lecithin displays a
number of interesting and valuable properties. In its complex
structure, one ﬁnds segments having an afﬁnity for water
and other segments having an afﬁnity for fats. Considering
these properties, it is easy to understand lecithin’s being an
effective emulsifying and stabilizing agent. It is a speciﬁc
reducer of surface or inter-facial tensions and has the
capacity to spread, wet ﬁbers, and to penetrate material
containing either water or oil. The anti-oxidation properties
of lecithin are of much interest. When used in fats, lecithin
prevents oxidation of the fats and thereby tends to minimize
the development of rancidity. In general, lecithin may be
classed, due to its unique properties, as a speciﬁc. In most
cases, effective results may be obtained through the use of
lecithin at varying levels of addition. It is common practice
in the use of lecithin to restrict its addition to 1% or less
based on the material to which it is added.
“In the following paragraphs are given some of the
applications for lecithin.”
These are: Oleomargarine. Lard and shortening
industries. Chocolate and confectionery industry. Baking
industry. Soap. Miscellaneous uses. Address: Manager,
Development Div.
2657. Revue Internationale du Soja. 1947. Congrès du Soja
[Soy Congress]. 7(37-38):30-31. March/April. [Fre]
• Summary: On Sunday, March 16 at 2:30 p.m., at the
university campus (cité Universitaire [Cité Internationale
Universitaire de Paris]), the First Soy Congress (Premier
Congrès du Soja) was held–the ﬁrst of its kind in Europe. It
was organized by the French Soy Bureau (Bureau Français
du Soja), the Laboratory of Soy Testing (Laboratoire
d’Essais du Soja), with the participation of the FranceChina Association (l’Association France-Chine). Under
the honorary chairmanship of Mr. Marius Montet, minister
of French Overseas Departments and Territories, and Mr.
Li Yu Ying, president of the National Academy of Peiping,
the congress was ofﬁcially chaired by Professor Louis
Blaringhem, president of the Academy of Sciences, and His
Excellency the Chinese Ambassador.
The illustrious assembly included many leading
ﬁgures in science and agriculture. They included Ms. Lucie
Randoin, director of the Food Hygiene Society, Professor
Hugues Gounelle, founder of the Foch Foundation, Mr.
Thibodeaux, agricultural attaché from the United States,
Mr. Protin, representative from the Ministry of Agriculture,
Inspector General Saurel, Mr. Lévêque and Mr. Lemarchand,

delegates from the Belgium Soy Group, Mr. Joseph Lefèvre,
director of the Agricultural Institute, Mr. Pierre Deloncle,
former secretary of the colonial exhibition, and Mr.
Lirondelle, rector of the university campus.
Attendees came from all over France: from the north
and the Vosges region, from Strasbourg, and from central and
southern France. Others came specially from Belgium and
Switzerland.
Mr. René Brochon, president of the French Soy Bureau,
brought greetings from the distinguished writer Paul Claudel,
former French ambassador and fervent soy advocate. He
also paid tribute to the young journalist Jean Saillenfest,
who died recently, and who was deeply committed to the
popularization of the soybean.
He then went through a panorama of the uses of soy,
in oil mills, in the food industry, on farms, and pointed out
the role of soymilk (lait de soja) as an artiﬁcial food for
infants. He also pointed out that today in the United States,
considerable amounts of hormones are extracted from soy
sterols (stérols du soja).
Mr. Mayer, representing Mr. Schad, director of the
Clermont-Ferrand Agricultural Research Station, gave a very
well-supported presentation, as always, in which he showed
that he had selected varieties that can be grown in France
with a high likelihood of success.
Mr. Simonet, director of scientiﬁc research at Vilmorin,
also gave an interesting presentation on the soybean varieties
he identiﬁed at the Antibes Agricultural Research Center.
Unfortunately, his presentation was cut short due to lack of
time.
Mr. Salaberry, an agronomist, demonstrated the role that
natural and artiﬁcial manures can play in growing soybeans.
Mr. Blanchard, foreman at the Ministry of Agriculture’s
Seed Trial Station, spoke about work he has done at the
Seed Trial Center to test species purity and seed germination
capacity, which must be higher than 85%, since soybeans
have a long germination period.
Mr. Chouard, professor of agriculture at the National
Conservatory of Arts and Crafts, spoke in particular about
soybean symbiosis. Since it is a legume, it acts as a nitrogen
ﬁxer in the soil. He also spoke about photoperiodism
phenomena, which allow soybeans–a short-day plant–to
produce plants with large amounts of seeds in southern
regions, where days are the shortest. He added curious
details about these phenomena.
In a new report, Mr. Brochon indicated that soybeans are
a qualitative food, and that it only takes 40 to 50 grams to
create a balanced diet and provide enough whole protein. He
noted that due to the lecithin it contains, soy ﬂour (farine de
soja) can be used the same way as eggs in cooking. He added
that in France, there are two manufacturers of whole soy
ﬂour, and several factories that produce soy-based diet foods.
In America, soy ﬂour production has reached almost 50,000
tons per year, and the ﬂour is primarily used in baking and
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industrial pastry-making. During the audience’s applause,
Mr. Brochon took the opportunity to extend greetings from
Mr. Hans Balzli, who was retained in Holland.
Mr. Chin Kuo Chun, director of the Soy Trial
Laboratory, presented the results of his work in producing
soymilk, tofu and soy sauce (du fromage et de la sauce de
soja) in France, using the traditional Chinese methods, and
talked about plans for organizing family gatherings to taste
these products.
Professor Gounelle, director of the Foch Hospital, gave
a very nice presentation showing that soy ﬂour can radically
cure edema caused by undernutrition, and that it is perfectly
suited for diabetics. For all those who have oral surgery,
who can swallow only liquid food, administering soy ﬂour
gruel invariably prevents the loss of several kilograms that
generally results from this type of surgery.
Mr. Boutroux brilliantly demonstrated that soymilk can
act as a beneﬁcial substitute for cow’s milk in the feeding of
nutrient-deﬁcient babies, and he spoke about the soy product
industries that currently exist in France.
Mr. Siao Yu, former Chinese Minister of Agriculture,
recounted how Mr. Li Yu Ying, who is the current rector at
the University of Peking, created a soyfood product factory
near Paris in 1908, which produced milk, tofu, cakes, etc. He
saluted with emotion this First Soy Congress to be held in
Europe.
Mr. Villars, director of a cooperative that produces select
soybean seeds (semences de soja) in the Massif Central,
showed the lengths his cooperative goes to, and the often
difﬁcult circumstances it must face, in order to produce highquality seeds for growing soybeans all throughout France.
Mr. Brochon read a report from Mr. Amédée Matagrin,
technical consultant from the French Soy Bureau, providing
very interesting documents on the industrial use of soy,
from oil extraction, to manufacturing plastic materials,
to producing all types of food products, pharmaceutical
products, hormones, soaps, varnishes, industrial lubricants,
etc.
Mr. Vançon, president of the Northern Family Gardens
Association, gave a very charming presentation on how, after
being debilitated by numerous surgeries, he was only able to
regain his health by consuming soy regularly, particularly in
the form of soy ﬂour. Thanks to his promotion, thousands of
gardeners are now growing soybeans in northern France, and
consume them regularly.
The congress wrapped up with remarkable words from
Mr. Blaringhem, president of the Academy of Sciences,
and chair of the congress, Mr. Bineau, secretary general of
the France-China Association, and from S.E., the Chinese
Ambassador, who expressed his satisfaction at seeing soy
use spreading in France. Soy is the strength behind China, a
peaceful country for thousands of years.
A reception honoring China, birthplace of the soybean,
took place next, and then a buffet was served with soy-based

cakes and pastries, soy chocolate products, and soymilk.
It goes without saying that this buffet was a considerable
success.
Note: Translated by Elise Kruidenier, Seattle,
Washington.
2658. Product Name: Kellsoy (Soybean Varnish Oil),
and Soya Solinox (Hydroloxilated Soybean Oil for Fabric
Coatings and Artiﬁcial Leather).
Manufacturer’s Name: Spencer Kellogg and Sons, Inc.
Manufacturer’s Address: Buffalo 5, New York.
Date of Introduction: 1947 April.
Ingredients: Soybean oil.
New Product–Documentation: Soybean Digest. 1947.
April. p. 25.
2659. Spencer Kellogg and Sons, Inc. 1947. Oils for the
protective coatings industry. Buffalo 5, New York. *
• Summary: Describes the ﬁrm’s line of linseed, castor, and
soybean oils for the protective coatings industry. Address:
Buffalo, New York.
2660. Andrews, W.G. 1947. The soybean–myth or miracle?
Paint, Oil and Chemical Review 110(9):18, 20, 22, 24, 2830, 32, 34. May 1. [1 ref]
• Summary: This very positive and general article about
the beneﬁts of soybeans begins with a long excerpt from an
article in Time magazine (11 Nov. 1940) about Henry Ford
swinging an ax against the plastic rear end of a special Ford
car.
A portrait photo shows W.G. Andrews. Address: ArcherDaniels-Midland Co.
2661. Kerle, W.D. 1947. Soybeans. Agricultural Gazette of
New South Wales 58(5):227-31. May 1; 58(6):295-98. June
1. Summarized in Soybean Digest, Nov. 1947, p. 34.
• Summary: Contents: Introduction. World distribution.
Experience in New South Wales. Soil and climatic
requirements. Soil preparation. Time and methods of sowing.
Fertilisers. Inoculation of seed. Varieties. After cultivation.
Rotation. Harvesting. Storage. Yields. Insect pests and
diseases. Uses of soybeans (soybean oil for food and
industrial purposes, soybean meal for livestock feed, soybean
plastics and wool, soybean ﬂour, green vegetable soybeans,
soybean milk, sprouts, mature soybeans). Economic aspect
of soybean growing.
Experience with soybeans in New South Wales
extends over the past 30 years [i.e., since about 1917].
Hundreds of varieties have been imported from East Asia,
the USA, and other countries, and ﬁeld experiments have
been conducted in all districts of the State. Numerous
trials have been conducted at Hawkesbury Agricultural
and Experiment Farms with varieties, cultural practices,
fertilisers, seed inoculation, etc. Several soybean varieties
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are now recommended and the Northern Tablelands have
been shown to be the district best suited to seed production,
yet the yields there (averaging 7 bushels/acre over a ten year
period) have not been sufﬁcient to recommend soybeans as
a commercial crop. Yields of over 20 bushels/acre, however,
have been obtained in variety trials. The best variety is
Potchefstroom 169, originally from South Africa. Other good
varieties available in NSW include Easy Cook [Easycook],
Haberlandt, Otootan, Lincoln, Dunﬁeld, and Richland.
Before World War II, soybeans were imported from
China and the Netherlands East Indies for about 6 shillings
per bushel. During the war the price for soybeans (whose
production was very small) was as high as 42 shillings
per bushel, and contracts were let at 25 shillings by the
Commonwealth Government in 1942-43. Of all the states of
Australia and New Zealand, Queensland now seems to show
the best promise of success in growing soybeans.
In 1924 in the USA only about 6% of soybean
production was crushed for oil, but in 1940 this ﬁgure rose to
83%.
Photos show: (1) Farmer standing in a ﬁeld of high
soybeans on the North Coast. (2) A ﬁeld of soybeans in the
early stages of growth. (3) Soybean roots showing welldeveloped nodules. (4) Mature plant of Potchefstroom 169.
(5) A man examining Easy Cook [Easycook] soybeans
growing in a ﬁeld. (6) Soybeans “cocked” after harvesting
with reaper and binder. (7) Soybeans being grown as a
green manure crop between tung oil trees. Address: Special
Agronomist, New South Wales.
2662. Soybean Digest. 1947. Henry Ford was a soybean
pioneer. May. p. 37.
• Summary: “Henry Ford, who died at his home in
Dearborn, Michigan, April 7, left a name that will be closely
associated with the soybean for years to come.
“The Ford Motor Co. had discontinued all its soybean
operations at the time of the great industrialist’s death. But
Ford did some of the pioneering work in developing new
uses for the crop; and gave soybeans publicity that vastly
increased the interest of the public in them...
“Ford’s policy was to produce raw materials as close
to the point of processing as possible. With this in mind, he
gave a great deal of effort to increasing soybean acreage
near the Ford plants in southern Michigan. Then in 1937-39
the Ford Motor Co. built three solvent extraction plants at
Saline, Milan and at the Rouge plant in Dearborn.
“Before the war Ford was using soybean products in
many ways in the manufacture of automobiles. For a number
of years the car body enamel contained 35% soybean oil.
In 1937, 300,000 gallons of soybean oil was used for this
purpose. The ﬁrm used thousands of gallons for shock
absorber ﬂuid. The foundry used both soybean oil and meal,
the latter as core binder.
“But by far the most spectacular in the public mind

was Ford’s work with plastics. The actual usage was small
compared with the tremendous publicity resulting. But
some auto parts were made for several years from soybean
molding compound. These included coil cases, accelerated
pedals, horn buttons and distributor heads.
“Work on soy ﬁbers was done at the Ford plant. This
was under Robert Boyer, who has continued the project
with The Drackett Co. Ford also experimented with soy
food products, manufacturing soy milk and canning edible
soybeans.
“It was the efforts of the Ford publicity machine,
probably more than anything else, that caused the soybean
to become associated chieﬂy with paint and plastics in the
public mind, although other uses have always been far more
important.
“Most soybean usage was discontinued by the Ford ﬁrm
during the war and all its soybean processing plants have
been sold.
“Ford offered considerable inspiration to the farm
chemurgic movement. He was one of the founders of the
National Farm Chemurgic Council.” A small portrait photo
shows Henry Ford at about age 60.
2663. Walsh, Robert M. 1947. Soybean production–Here
and abroad: And possible competition from other oilseeds.
Soybean Digest. May. p. 18-21.
• Summary: Contents: Introduction: Soybean production
concentrated in China, Manchuria, and USA, uses of
soybeans oil. War-time role. Short during the war. Early
postwar situation. Possible future developments. Long time
[term] outlook.
“Before the war, Asia produced 400 million bushels
of soybeans a year; the United States 56 million.” China
was the leading producer, with slightly over 200 million
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bushels/year–all of which was used domestically. Manchuria
produced about 150 million bushels/year and was the
world’s chief exporter. “The United States, Korea, Japan,
and the Netherlands Indies [today’s Indonesia] were the
only remaining producers of any consequence. Contrary
to popular, output in southeastern Europe was extremely
small.”
In the USA, production grew from 5 million bushels
in 1924 (mostly for seed use) to 23 million bushels in
1934, with an increasing percentage “going to oil mills for
crushing. The severe drought of 1934 was a notable factor
leading to the present day importance of soybeans as a
cash crop in the United States. Soybeans proved to be more
drought-resistant than corn. In 1935 farmers more than
doubled their 1934 production.” By 1939 production had
reached 90 million bushels.
“Drought related shortages of lard in 1935-37 resulted
in a rapid gain in the use of soybean oil in shortening.”
Between 1935 and 1939, soybean oil went from being used
mostly in nonfood industrial products (paint and related
products was the biggest use in 1935) to being used mostly
in food products (such as shortening and margarine).
Cottonseed oil was still the main liquid oil used in processed
foods and linseed oil was still the main oil used in “dryingoil products.”
“To sum up, soybean oil made notable gains in
production and use during the late 1930’s. This upward
movement was sharply accelerated by the war which
followed.
“War-time role: Throughout most of 1940 the United
States had large supplies of domestic and imported oils,
and prices were low. And our consumption of fats in 1941
was the largest in peace-time history. Real trouble began
in 1942. Imports fell abruptly after the Japanese attack on
Pearl Harbor. The United States had been dependent on
Paciﬁc sources for about half its imports of fats and oils.
In the ﬁve years 1937-41, imports had averaged 2 billion
pounds annually. From 1942 through 1946, yearly imports
were less than half that amount. The major loss was in
coconut oil,” followed by palm oil from the Netherlands
Indies, and tung oil from China. In addition, the U.S. had
previously lost nearly 100 million pounds of olive oil from
the Mediterranean region, and fairly large amounts of ﬁshand ﬁsh-liver oils from the European North Atlantic area.
During World War II, the U.S. government acted to
increase domestic oil production and to ration supplies.
Soybean production increased. “To induce larger output,
AAA [Agricultural Adjustment Administration] restrictions
on soybean acreage were partially relaxed in June 1941. The
government offered to support prices of 1941-crop soybeans
at approximately $1 per bushel. These actions, together with
rising market prices, brought forth an increase of over 1
million acres in soybeans harvested for beans.
“An all-out war production program for oilseeds was

launched in 1942. High production goals were set for
soybeans, ﬂaxseed, and peanuts... Large-scale increases in
livestock production were fostered.”
Production of soybean oil showed steady gains
throughout the war, rising from some 500 million pounds in
the 1940 season, to 1,200 million pounds in the 1942 season,
and reaching a peak of 1,400 million pounds in 1945-46.
A graph shows “Soybeans harvested for beans:
Production, crushings, and price, United States, 192446.” The upper graph shows U.S. soybean production and
crushings in millions of bushels. The lower graph shows
the price received by farmers in dollars/bushel and the
“comparable price (September 15).”
Photos show: (1) A storage yard of a Manchurian grain
and soybean merchant. (2) The new ﬂax and soybean plant
of Cargill, Inc. at Port Cargill, Savage, Minnesota. Address:
Special Asst. to the Chief, Bureau of Agricultural Economics
[USDA].
2664. Alkydol Laboratories, Inc. 1947. Catalog No. 772.
Cicero, Illinois. 28 p. *
• Summary: This booklet is about synthetic resins and allied
products. Address: 3242 S. 50th Ave., Cicero 50, Illinois.
2665. Allen, Mark. 1947. Soybeans: The miracle food. Diet
Digest (Beverly Hills, California) No. 27. p. 21-22, 38. [1
ref]
• Summary: “Reprinted by special permission of Syndicate
Publications, Inc.”
2666. Boyer, Robert A. 1947. A modern shirt from ancient
soybean. Soybean Digest. June. p. 12-13.
• Summary: The author, who is director of scientiﬁc research
at The Drackett Co. in Cincinnati, Ohio, notes that “This
ﬁber has been produced for several years on a pilot plant
basis. Today a new plant, the ﬁrst of its kind in this country,
is under construction which will produce this soybean ﬁber
in large volume... It has been found that fabrics made from a
blend of soybean ﬁber and rayon or cotton have a ‘hand’ that
is unique; a ‘hand’ in fact that cannot be obtained with any
other ﬁber–even wool. Although the ﬁber in its present state
cannot be considered a true wool substitute, it does have, for
instance, the warmth which is characteristic of animal protein
ﬁbers and also an ability to improve the draping properties of
fabrics in much the same manner as wool.
“A great deal of work remains to be done, but already
enough is known about soybean ﬁber to be able to predict
for it a bright future. The Federal Trade Commission,
recognizing the potential and increasing importance of
man-made protein ﬁbers, last year adopted for them the
generic name ‘Azlon,’ following the same pattern of using
the word ‘Rayon’ for all man-made cellulose ﬁbers. And so,
as time goes on, it will become more and more a common
occurrence, when purchasing one of the popular new sport
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shirts that has the warmth and appearance of wool but the
softness of cotton ﬂannel, to see on the label ‘50 percent
Rayon, 50 percent Soybean Azlon.’”
A photo (identical to that in the Jan. 1944 issue of this
magazine, p. 8) shows Boyer and H.R. Drackett, president,
inspecting a batch of liqueﬁed soy protein that can be spun
to make Soybean Azlon ﬁbers. Address: Soybean Research
Council.
2667. Bulcock, F.W.; Mullett, H.A.; McKeon, C.J.;
Grantham, H.A. 1947. The soybean industry. Report of the
Commonwealth Mission of Investigation into the industry
in U.S.A. and on its possible establishment in Australia.
Melbourne, Australia: Dept. of Agriculture. 83 p. June.
Summarized in Soybean Digest, Nov. 1947, p. 34. [43 ref]
• Summary: This team of four top government agricultural
ofﬁcials visited the United States for four months in 1946.
They spent considerable time with the U.S. Department of
Agriculture, state agricultural experiment stations, soybean
processors, soybean growers, and other leaders in the
industry.
Contents: Introduction. Acknowledgments. Soybean
industry in the U.S.A.: The plant, uses of soybeans and their
derivatives, processing soybeans, production and distribution
in U.S.A., climate and soils in U.S.A. and Australia
compared, growing the crop in U.S.A., costs of production of
soybeans in U.S.A. and probably costs in Australia. Possible
uses in Australia. Agricultural research organisation in
U.S.A. Summary. Recommendations. Appendix: Itinerary of
the mission, industrial development, proportion of meal and
oil etc. derived from processing soybeans, the use of soybean
oil in paints and varnishes, organisation chart, Northern
Regional Research Laboratory, Peoria, Illinois. U.S.A.
production and distribution, 1924-43. Table showing relative
importance of speciﬁed farm products in the U.S. corn belt
states. Soybean varieties classiﬁed according to maturity.
Notes on breeding technique. Values of soybean meal
compared with other concentrated stock foods. Bibliography.
Address: 1. Director-General of Agriculture, Dep. of
Commerce and Agriculture; (2) Director of Agriculture, Dep.
of Agriculture, Victoria; (3) Director of Agriculture, Dep. of
Agriculture, Queensland; (4) Director of Agriculture, Dep. of
Agriculture, New South Wales. All: Australia.
2668. Davidson, Glenn; Cagle, James H. 1947. How to
evaluate technical soya ﬂour. Paper Industry and Paper
World 29:364-66. June. Summarized in Soybean Digest,
Aug. 1947, p. 31. [1 ref]
• Summary: “In 1922, at the Olympia Veneer Company,
Olympia, Washington, the senior author, working as Chief
Research Chemist for I.F. Laucks, Inc... prepared many
dozens of batches of soya bean ﬂour glue which were used
commercially in manufacturing plywood. Extended patent
litigation later showed that this was the ﬁrst use ever made,

anywhere in the world, of soya bean ﬂour as a commercial
adhesive... Until 1927 all soya ﬂour so used was ground from
soya bean meal produced in China. In 1927, the senior author
working with I.C. Bradley... at Funk Bros. Seed Company,
Bloomington, Illinois, processed the ﬁrst soya beans in
the U.S. to be used for adhesive purposes. Between 1927
and 1936 all soya beans processed in the U.S. for adhesive
purposes were processed under Mr. Davidson’s immediate
supervision. During this period, he was eastern manager
for I.F. Lauck’s Inc. In this capacity, he supervised the
construction of that company’s present soya bean processing
plant at Portsmouth, Virginia, and the early years of its
operation.”
2669. Milner, R.T. 1947. A decade of soybean research.
Soybean Digest. June. p. 21-23.
• Summary: Presented by R.T. Milner at the Soybean
Conference held at the Northern Regional Research
Laboratory, Peoria, Illinois, on February 27-28, 1947.
“Ten years have passed since organized research on the
industrial possibilities of soybeans was started in 1936. This,
as many will remember, began with the establishment of
the U.S. Regional Soybean Industrial Products Laboratory
at Urbana, Illinois. It was an outgrowth both of the
increasing popularity of soybeans as a farm crop and of
the farsightedness of many individuals who recognized the
industrial potentialities of a crop rich both in protein and oil.
We have only to recall the prominent part the soybean played
in recent years to recognize the country’s good fortune in
having men not only with vision but also with the enthusiasm
to start soybean research on a sound and practical basis.
“Prior to the establishment of the Urbana Laboratory,
Dr. O.E. May and Mr. H.T. Herrick had spent much time
in laying the groundwork of the research program. In
their survey, the objective was to learn from industry what
problems should be studied by the U.S. Department of
Agriculture and what questions were receiving industrial
attention.
“Work on the most important problems shown by
this survey demanded the attention of both chemists
and agronomists, and, with such changes as situations
have dictated, has been continued. However, after the
establishment of the Northern Regional Research Laboratory,
chemical and engineering research was transferred from
Urbana to Peoria, but the work has continued without halt.
“There have always been more problems, either
suggested by others or developed in the course of our work,
than there have been hands or money to investigate. But,
much has been accomplished and marked progress has been
made. This may well be considered, from the standpoint of
our chemical and engineering research at this Laboratory, by
distinguishing four main ﬁelds. Let us call them composition,
protein, oil, and processing.
“Research on the composition of soybeans, soybean
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oil, and soybean oil meal is fundamental and is necessary
for other work or contemplated uses. We worked on the
analytical determination of oil in soybeans and, during the
war, when beans were bought and sold on an oil-content
basis, our information and results were made available to the
Commodity Credit Corporation as a basis from which was
evolved, after many difﬁculties, a system of measuring oil
content that satisﬁed both buyers and sellers.
“At this Laboratory we have made contributions to
many other problems. Among these are the determination
of moisture, measurement of the amounts of the individual
fatty acids in soybean oil, the isolation and composition
of phosphatides from this oil, and the determination of
reﬁning loss. Much of this work was carried out in close
collaboration with the American Oil Chemist’s Society and
with technical and research committees of the National
Soybean Processors Association. Some of these problems are
still being actively investigated; work along these and similar
lines will always be needed as a basis and guide for other
research on soybeans.
“In studying soybean protein we have tried to ﬁnd new
uses and improve present ones, not only for isolated protein
but also for soybean oil meal. By proper formulation we have
used soybean oil meal as an extender for phenolic resins
for plywood glues of both heat- and cold-setting types, and
these have found some degree of commercial acceptance. We
have also published extensively on the use of soybean meal
in phenolic-type plastics, where lower-cost materials with
improved color result from its use.
“Although a large part of the present production of
soybean protein is now used for paper coatings, this use
would be much expanded if the color of the protein could
be enhanced further. Improvement in the color of soybean
protein, therefore, has been one of our major objectives.
Better ﬂavor of the protein is also desirable to encourage
its use in such edible products as whips or meringues.
Fortunately, we have found a change in the processing of
soybeans that improves both color and ﬂavor. I shall discuss
it later.
“Protective Coatings: In accordance with suggestions
received from industry when the Soybean Laboratory was
started, much of our work on soybean oil has been directed
toward improving its drying properties for ultimate use in
protective coatings. Along with this we have made various
modiﬁcations and derivatives of linoleic acid, the major
constituent of soybean oil. In the course of our work we have
developed and reported on the following: a rubber substitute,
“Norepol”; a poly-amide useful for heat sealing and
protective coatings, “Norelac”; and a catalytic method for
isomerizing vegetable oils. The problem of ﬂavor stability in
soybean oil is receiving more emphasis now than any of our
other soybean projects at the Northern Regional Research
Laboratory. Work on it was started when the U.S. Regional
Soybean Industrial Products Laboratory was established at

Urbana, but not until the last 2 years have we obtained really
encouraging results.
“Because of the lack of a satisfactory analytical
procedure for evaluating ﬂavor stability, we have devoted
a great deal of time and effort to the development of a
reliable taste panel which could determine the degree to
which ﬂavors have deteriorated in edible fats subjected to
various treatments and conditions of storage. This ﬂavor
instability, or ‘going bad,’ is often referred to as reversion.
Our panel is composed of selected individuals who have
good taste sensitivities and who have been trained to judge
the organoleptic properties of oils. Their results are analyzed
statistically and have been found to be quite reliable and
reproducible.
“The most signiﬁcant progress we have made toward
solution of the so-called reversion problem resulted from
an investigation of the methods used in Germany for
processing soybeans and soybean oil. The Germans had at
least one remedy for ﬂavor instability in soybean oil. Their
practices appear to have some merit, although not completely
applicable to conditions in this country. Nevertheless, they
have provided us with a new insight into the causes of ﬂavor
reversion and of some precautions that must be taken to
avoid it.
“German reﬁners use practically all their soybean oil
without hydrogenating it, mixing it with other types of
hard fats to produce blended products, chieﬂy margarine.
The reason for this is that they discovered how to prevent
the reversion of unhardened oil, or at least to inhibit its
occurrence during the normal shelf life of the products, but
their procedure is not applicable to hydrogenated soybean
oil. The German method consists of the addition of a small
amount of citric acid in the deodorization step, but it is
highly effective only if the oil has been produced with a
minimum of abuse and harsh treatment during production
and in the earlier stages of reﬁning.
“Cause of Reversion: The elimination of these
deleterious practices, in our opinion, affords one of the
promising approaches to solution of the ﬂavor problem in
this country, for we have obtained considerable evidence
that such abuses are occurring in many, perhaps most, of the
processing mills and reﬁneries in this country. We intend to
pursue the study of these apparently harmful conditions, with
a view toward suggesting corrections.
“We are also attempting to discover the exact cause of
ﬂavor reversion, hoping that success will enable us to devise
means for preventing the chemical reactions responsible for
undesirable ﬂavors and odors. In our studies of reversion, we
have received excellent cooperation from the processors and
reﬁners and have maintained close contact with the Soybean
Research Council.
“Other research carried out at this Laboratory may
be grouped under the broad heading of ‘processing.’ As I
mentioned before, in attempting to improve the color of
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soybean protein for paper coatings and its ﬂavor for edible
purposes, we found it necessary to modify the method of
removing the oil from the beans. If alcohol is used as solvent
instead of the usual hydrocarbon solvent for oil extraction,
the resulting oil meal may be used to produce a protein of
much improved color and blander ﬂavor. A favorable feature
of this alcoholic extraction is the method of separating oil
from the miscella, which avoids distillation of the solvent.
We expect this new type of soybean processing will result in
products of increased value and utility.
“Study of Fractionation: The separation of soybean
oil by purely physical means into two fractions, one more
suitable for edible use and one more suitable for protective
coatings, has been intensively studied. The principles of
this continuous process of liquid-liquid extraction are well
established but our engineering studies on this process are
not yet complete.
“Largely as a part of these so-called processing studies,
but based also on our other work on soybeans, we have
accumulated a large amount of background information. The
availability of this information, and of the research workers
who have read and thought about their respective problems,
has made it possible to furnish much help to inquirers such as
farmers, processors, industrialists, agents of the government,
experiment stations, and others. This information has been
of immediate and tangible value, although in a sense it is a
byproduct of our research program. Thus, speciﬁc formulas
that call for soybean products have been furnished to makers
of plywood, paint manufacturers, paper coaters, tanners,
and many others who have requested assistance. Groups
of farmers, county agents, and business men have received
advice on the advisability of establishing processing plants or
the operation of such plants.
“This review of past and present research of the
Northern Regional Research Laboratory indicates, I trust,
a program with some very deﬁnite accomplishments to its
credit. Its ﬂexibility is not the least of its important features,
yet this in no way hinders adherence to a deﬁnite objective
for wider industrial application of soybean products. It is, we
feel, a program that is and will continue to be exceptionally
valuable to growers and to those in industry.” Address:
Northern Regional Research Lab., Peoria, Illinois.
2670. Scoﬁeld, Francis. 1947. Problems in the use of
soybean oil in industry. Soybean Digest. June. p. 19-20.
• Summary: “From a speech at the Soybean Conference,
Peoria, Illinois, in February.
“Soybean oil has many industrial uses, being adapted,
to some degree at least, for almost all the uses which may
be found for a vegetable oil. One of the largest of these uses
is in the manufacture of paints and varnishes, and these
remarks will deal largely with this ﬁeld, although much will
also apply to other ﬁelds as well.
“We can think of the uses of soybean oil in two classes.

One of these makes use of the fact that soybean oil resembles
other drying oils to some degree. We, therefore, attempt to
substitute it for some other oil with as little other change in
the formulation as is possible. This substitution is largely
inspired by the lower cost and greater availability of soybean
oil, and is restricted only by the amount that can be tolerated
in a given formulation without seriously impairing the
properties of the product. Research developments in this
ﬁeld are, naturally, limited, since the only reason for using
soybean oil is likely to be its lower cost, and there is not
much leeway for research expense. Also, since the market is
limited to that which can be stolen from other oils, there is a
deﬁnite limit on what can be sold, and research will not serve
to expand the ﬁeld for soybean utilization very much.
“A second, and certainly more promising, class
comprises those uses which take advantage of the fact that
soybean oil is different from other drying oils and yields
products of different properties. This may result in a coating
whose merit is greater for certain purposes than that of
any heretofore available, and thus serves to widen the total
market for coatings without necessarily stealing from other
coatings. In any event, since the use is justiﬁed by better
service, the low price of soybean oil represents only an
additional bonus, rather than the sole justiﬁcation for its use.
“One example of a use of this type will serve as an
illustration. Certain alkyds, made from soybean oil, have
adequate drying time and such superior resistance to
yellowing and premature cracking that they are used in the
highest quality interior enamels, with results equal to or
better than were obtained by any other materials. This results
in an additional market for coatings, since these enamels
encourage, the use of paint on surfaces which had not
heretofore been painted. Other illustrations could readily be
added to emphasize the importance of this type of use.
“Future in Industry: Some idea of the relative
importance of these two categories may be gathered from
an inspection of the consumption of soybean oil by the paint
and varnish industry during the War. At this time, the use of
soybean oil in paints was prohibited, because of the necessity
of diverting the maximum amount into edible products.
However, certain exceptions were made in the case of
products where no adequate substitute was available. It will
be seen that these irreplaceable uses amounted to between
3 and 4 percent of the total oil consumption of the paint and
varnish industry.
“The future consumption of soybean oil by the industry
is difﬁcult to prophecy. Before the War somewhat less
than 10 percent of the oil used in paints and varnishes
was soybean. This proportion was increasing gradually.
As a ﬁrst approximation, it may be assumed that the paint
and varnish industry uses about 1 pound of oil for every
dollar of sales of its products. During the War this ratio
declined, since the preponderance of paints required by the
armed forces were relatively low in vehicle, but it may be
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expected to return now that the War is over. It is as certain
as anything can be that within the next year or two, the
paint and varnish industry will be selling more than a billion
dollars of products, and using a billion pounds of oil. At the
prewar ratio, this will give a market for 100 million pounds
of soybean oil, which ﬁgures may be regarded as the ﬂoor
below which consumption is unlikely to fall. The ceiling is
set only by the ingenuity and resourcefulness of our research
workers in discovering new products in which soybean oil
can be used.
“Research may be either fundamental, applied, or
development. Fundamental research discovers new facts,
without regard to their usefulness. Thus fundamental
research on soybean oil would deal with its composition and
behavior under various types of treatment and would record
what changes take place, without regard to whether they are
in some predetermined direction. Applied research takes this
information and attempts to develop products which may be
useful in the manufacture of ﬁnished goods. Developmental
research takes the products of applied research and studies
how they may be most efﬁciently and economically used in
products desired by the consumer.
“Developmental research is peculiarly the ﬁeld
of the processor of soybean oil and of the user. They
have the consumer contacts who may test out ideas and
suggest directions in which further work should proceed.
Fundamental and applied research are much more nearly
adapted to research organizations such as the Northern
Regional Research Laboratory, and the state experiment
stations and universities. Of the two, the fundamental
research is the one which is most in need of work. Applied
research can be conducted on a trial and error basis without
the fundamental facts on which hypothesis may be built, but
the procedure is very wasteful of time and money.
“We have been operating for years without the answers
to a number of important questions. Without these we are
groping in the dark, and it becomes surprising how much
we have discovered when you consider how much of the
background remains to be ﬁlled in.
“I will enumerate some of the questions for which
answers are badly needed. I do not pretend to know for sure,
how the research should be conducted. I doubt if anyone
does. All we can do is to collect all the information we can,
whether it seems relevant to the particular problem or not.
When we get enough pieces, the jig-saw puzzle will begin to
fall into place.
“When a ﬁlm of oil is exposed to the air, it absorbs
oxygen and undergoes an irreversible change from a liquid
to a rubbery solid. This reaction continues gradually until
the ﬁlm fails from progressive embrittlement. Although
considerable experimental evidence bearing on this
phenomenon has been accumulated, and many articles
discussing the theory have been written, no one has yet
presented a theory which seems to me to describe the process

adequately. Thus, the fundamental reaction on which a large
industry is based is without satisfactory explanation.
“Also, we know with reasonable precision, the fatty acid
composition of soybean oil, but we do not have any idea of
how these fatty acids are combined into glycerides. Several
suggestions have been made as to the glyceride composition
of oils, but none has been conﬁrmed by experimental
evidence. The Federation of Paint and Varnish Production
Clubs has a large scale research program under way for the
study of the behavior of various pure glycerides, but unless
we know more than we do at present about the glyceride
composition of soybean oil, it will be hard to apply what the
Federation learns to the intelligent utilization of soybean oil.
“Are Working in the Dark: Further, the breeders of
soybeans need some guidance as to the direction in which
they should press their operations. Undoubtedly there are
certain glyceride combinations which are more desirable
than others from the point of view of the protective coatings
industry, but until we know what those are, the breeder is
laboring in the dark.
“In conclusion, we can summarize my views by saying
that the utilization of soybean oil by industry is in its infancy.
The capacity of industry to consume soybean oil is limited
only by the diverse uses which can be thought up for it. The
growers and processors of soybeans can rely on industry to
develop these uses if they, are furnished with the necessary
fundamental information on which to operate, but without
this information, the development of new uses will proceed
slowly and haltingly, by trial and error, and will never
expand to ﬁll the potential market.” Address: National Paint,
Varnish & Lacquer Assoc.
2671. Soybean Digest. 1947. To make lecithin [Staley]. June.
p. 39.
• Summary: “Manufacture of two types of lecithin from
soybean oil was begun in May by A.E. Staley Manufacturing
Co., pioneer U.S. soybean processing concern, at Decatur.
Illinois.
“The food type is widely used in the baking, margarine
and confectionery industries as an emulsiﬁer to impart
quality to products. A yellowish-brown, waxy material, it is
used in practically any combination of oils or fats with other
materials where there is difﬁculty in maintaining uniform
distribution of the fatty material through the mass. Lecithin
also retards oxidation and rancidity.
“In announcing mass production of special types of
lecithin for industrial uses, Staley’s pointed out that lecithin
has a large ﬁeld for use in industrial products, such as in the
manufacture of paints and related lines, tanning of leather, as
an ingredient of creosoting material, in printing. inks, soaps
and in paper manufacture.”
2672. Christensen, Clyde M.; Moses, C.S. 1947. Molds and
bacteria that delaminate plywood bonded with casein and
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soybean glues. Southern Lumberman. July 1. *
Address: USDA Bureau of Plant Industry.
2673. Product Name: Norelac.
Manufacturer’s Name: General Mills, Inc.
Manufacturer’s Address: Minneapolis, Minnesota.
Date of Introduction: 1947 July.
Ingredients: Soybean oil.
How Stored: Shelf stable.
New Product–Documentation: Hilbert, G.E. 1947.
“Soybean research at the Northern Regional Research
Laboratory, 1946-47.” Soybean Digest. Sept. p. 42, 44,
46, 48. Page 46: “Production of Norelac: Translation of
production of Norelac to commercial scale. Progress on
the development of a process discovered by Drs. Cowan,
Teeter and Manley for the production of the synthetic resin,
Norelac, by chemical modiﬁcation of soybean oil was
reported at last year’s meeting of the American Soybean
Association. The evaluation of Norelac has now passed
through the pilot-plant and semi-commercial stage. On July
1, 1947, General Mills, Inc. began full-scale commercial
production in a new plant having a capacity of 100,000
pounds of ﬁnished resins per month. Norelac is used
primarily as a heat-sealing agent in the packaging of foods,
and in other methods for the preservation of foods. Uses for
Norelac are expanding.”
2674. Glidden Company (The), Soya Products Div. 1947.
Glidden Diamond G brand soya products for pharmaceutical
use (Ad). Soybean Digest. July. p. 21.
• Summary: “Glidden Progesterone, Crystalline U.S.P.
XIII–one of the important sex hormones in chemically
pure form. It is synthesized from Soya Stigmasterol and
is used in replacement therapy for endocrine deﬁciencies.
‘Glidsad’–sitosteryl acetate dibromide derived from soya
sterols. ‘Glidsad’ is of interest as a starting material in the
synthesis of certain of the sex hormones.” Address: National
headquarters: Cleveland, Ohio. Plant: 5165 W. Moffat Street,
Chicago 39, Illinois.
2675. Soybean Digest. 1947. Begins polyamide resin
operations [General Mills]. July. p. 30.
• Summary: After 4 years of intensive research and pilot
plant operations, General Mills’ new commercial polyamide
resin plant, located in Minneapolis, Minnesota, is starting
production, with a capacity of 100,000 lb/month–according
to Whitney H. Eastman, president of the chemical division.
“Polyamide resin is produced by a reaction of dimerized
and trimerized linoleic and linolenic acids of soybean oil
with ethylene diamine.” All 3 grades of polyamide available
to consumers are sold in solid form.
“The solvent type polyamide resin produces excellent
results on coating paper, foil and other sheet materials,
especially when good moisture-vapor properties are desired

and heat sealing is necessary. The heat seal obtained with hot
melt polyamide resin is a tough resinous seal, and the bond is
generally stronger than the material which is being sealed.”
2676. Horvath, A.A. 1947. Produits fermentés et
antibiotiques au soja [Fermented products and antibiotics
made from the soybean]. Revue Internationale du Soja
7(41-42):79. July/Aug. Presented at the First European Soy
Congress, 16 March 1947. [Fre]
Address: Professor, Princeton Univ., Princeton, New Jersey.
2677. Jeter, F.H. 1947. A North Carolina pioneer [C.B.
Williams]. Soybean Digest. Aug. p. 17.

• Summary: “Like a voice in the wilderness, C.B. Williams,
agronomist for the North Carolina Experiment Station, and
one-time director, cried out 30 years ago that the soybean
was one of the most valuable plants ever to come to the
state. I met Mr. Williams for the ﬁrst time in the summer of
1914. That next November, I began work at State College
as extension editor under the newly established agricultural
extension service. One of the ﬁrst jobs I was called upon to
do was to help Mr. Williams sell soybeans to the farmers of
the state. He stood almost alone. But he was indomitable in
the courage of his convictions.
“Not only did be get samples of the beans from the
farmers down in Hyde County, or from Camden, his
native county, but he encouraged oil mills to buy the beans
for crushing purposes and then he made suggestions to
manufacturing concerns about using the beans for varnishes,
paints, and other uses. That was pioneer work in those
days. It was before the crusading of Henry Ford and others
interested in chemurgy.
“Many a time, I have seen the learned agronomist
crunching a bit of cracker or cookie made from soybean ﬂour
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and, though the reﬁning process had not been perfected, he
claimed that it was delicious.
“Perhaps, if he had let his claim remain at ‘nourishing’
and left off the matter of taste, he would have been more
successful in having the soy ﬂour adopted as staple item of
diet.
“But, having charge of the experimental plots and all
of the research work in agronomy conducted by the state of
North Carolina at that time, Mr. Williams saw to it that all
new introductions of soybeans were tested in this state. He
conducted variety demonstrations, fertilizer demonstrations,
and breeding work. He wrote pages of solid copy for the
newspapers and local farm magazines and he used the
old Farmers’ Institutes and their successor, the extension
meeting, to promote the growth of soybeans. In a way he was
successful. North Carolina adopted the soybean for a brief
period. Some new varieties were originated; studies were
made as to shattering; the two-wheeled mechanical soybean
harvester was invented; and the place of the bean in the crop
rotations of that day was investigated. The ﬁrst commercial
manufacture of soybean oil and oil meal in the United States
was started on December 13, 1915, by the Elizabeth City Oil
and Fertilizer Co. of Elizabeth City in Pasquotank County,
N.C. This came largely at Mr. Williams insistence. The
mill crushed about 20,000 bushels of soybeans at that time;
and the manager of the mill said that changing over from
crushing cottonseed to crushing the soybeans did not involve
an expense greater than $5. Brought in by Sea Captain: Mr.
Williams once told me that the ﬁrst soybeans coming to
North Carolina were brought to Hyde County about 1870 by
an old sea captain who secured the beans in the Orient. In
those days, men sailed the seven seas from the sand bound
coast of eastern North Carolina. Later the beans came to
Camden County and to old Edenton and to Elizabeth City
and, still later, began to be distributed about over all of the
coastal country. The growers called them Japan peas, coffee
berries, and other names. They are still known in that section
as ‘peas.’
“As the soybean began to spread from the coastal
lowlands across the state to the mountains, tobacco growers
said the land was made too fertile by the legume. Other kinds
of troubles seemed to follow the bean when it was planted
for a number of years on the farm. The tobacco growers did
not know about crowding more plants on the more fertile soil
or balancing the increased nitrogen by more phosphate and
potash, and so the beans lost favor. The Midwest took them
on, but from that time production began to decline in North
Carolina.
“They are coming back now as Tarheel growers realize
that they had just about lost something very valuable.
New varieties more suited to actual farming conditions in
this section have been originated by such men as Dr. E.E.
Hartwig, J.A. Rigney, and their agronomy associates.
“But the man who gave the soybean to the South was

Prof. Charles Burgess Williams. He was born in Camden
County, N.C.; educated at State College where he was
graduated in the ﬁrst class; and served the state with lasting
devotion until his death from a heart attack on June 25,
1947. He was 76 years old at the time of his death. He was
the ﬁrst dean of Agriculture at State College and its ﬁrst
agronomist. During his prime, he probably knew more about
the crops and soils of his native state than any other man.
He was primarily responsible for the active soil survey work
undertaken, and he based his fertilizer and crop variety
recommendations upon ﬁeld experiments conducted on the
several soil types. He was not a man who could be rushed
into rash statements, but his convictions were deep; and I
think that, even now, he is still somewhat disappointed in his
fellow North Carolinians who would not see in the soybean
the crop that he believed it to be.”
A portrait photo shows C.B. Williams.
2678. Kansas Business Magazine. 1947. Soybean mill has
faith in Kansas [ADM mill at Fredonia]. Aug. p. 8-9.
• Summary: Discusses the Archer-Daniels-Midland
Company’s operations at Fredonia, Kansas. A-D-M, which
has been expanding and modernizing its Fredonia mill for
the past year, now processes about 5,000 bushels a day, and
has a storage capacity for 900,000 bushels of soybeans. It is
claimed to be the largest of its kind in Kansas. “One of the
largest ﬂax and soybean mills in the country,” it processes
both soybeans and ﬂax into oil and meal, and it reﬁnes
the oil. Soybean oil is used to make paints and protective
coatings, and also goes into edible foods, such as salad oils
and oleomargarine. The oilseeds come from eastern Kansas,
western Missouri, and northeastern Oklahoma. During the
ﬁrst half of this year it processed soybeans, then in July it
switched to ﬂax. Expensive new expellers have recently
replaced the old hydraulic presses for separating the seeds
into oil and meal.
The Fredonia mill was ﬁrst established in 1890, “one of
the ﬁrst in the country.” It was acquired by ADM in 1928.
About 80 people are now employed on the average.
Photos show: (1) Aerial view of ADM mill at Fredonia.
(2) New cookers inside ADM mill. (3) Expellers which
process soybeans and ﬂax in ADM mill. (4) Small portrait
photos of D.O. Fink (manager) and R.S. Githens (sales
manager).
2679. Vasseur, L. 1947. Comment generaliser la culture du
soja ou échange des grains contre farine [How to popularize
soybean cultivation, or exchanging of seeds for ﬂour]. Revue
Internationale du Soja 7(41-42):90-91. July/Aug. [Fre]
• Summary: This is a critique of soybean culture and of the
use of soy ﬂour. The writer believes that more households
would grow soybeans if they could exchange the mature
dry beans for soy ﬂour, which is much easier to use as food.
Address: Abbot (abbé).
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2680. Product Name: Precision Process Soybean Oil Meal,
AAA-1 Soybean Oil, Industrial Proteins, Plastic Molding
Compounds, Azlon Fiber (Ad).
Manufacturer’s Name: Drackett Company (The).
Date of Introduction: 1947 September.
New Product–Documentation: A half-page horizontal
aerial photo shows Drackett’s new soybean plant [located
at Sharon, Ohio]; it manufactures the products listed above.
The huge concrete silos and the elevator at the top of the
photo are only a part of the large, sprawling complex.
Note: Drackett made and sold Soybean Azlon (spun soy
protein ﬁbers) from about 1946 to 1949. Their main customer
was the American Hat Corporation (in Connecticut), which
used it in felt hats.
2681. Hilbert, G.E. 1947. Soybean research at the Northern
Regional Research Laboratory, 1946-47. Soybean Digest.
Sept. p. 42, 44, 46, 48.
• Summary: Subtitle: “Soybean adhesives for shotgun shells,
a soybean oil paste for low-cost paint, fractionation, and
Chinese soy sauce are projects underway at the Northern
Laboratory, reports its director.” A portrait photo shows G.E.
Hilbert.

Contents: Introduction. Oil content [of soybeans]
under commercial storage. Shotgun shell adhesive. All
soybean oil paint. Study of oil fractions. Flavor stability of
soybean oil. Use of citric acid. Production of Norelac [on a
commercial scale]. Chinese soya sauce (with the help of Mr.
Pai Sung King of the National Bureau of Industrial Research,
Chungking, China, who was a guest worker at the Northern
Laboratory). Summary.
“Use of citric acid: One step in the German process
involved a particularly thorough degumming operation and
the subsequent addition of a small amount of citric acid
to the oil during deodorization. This procedure has now
been tested on a laboratory, pilot-plant, and commercialplant scale. The use of citric acid has been found to have
considerable merit; that is, the storage life or ﬂavor stability
of the oil is improved signiﬁcantly.
“The investigation of the addition of citric acid to the oil
during deodorization has been extended to include a number
of related acids and other compounds. Some other acids
appear to be as good as citric acid; in addition sugar alcohols
such as mannitol and sorbitol have an effect similar to citric
acid. These alcohols and acids appear to combine with
metallic impurities in the oil and thus prevent their active
participation as catalysts in oxidizing soybean oil.
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“It has also been found that improper or excessive
heating of soybean oil in stripping columns such as are used
in solvent extraction plants reduces the quality of the oil.
This work involves the testing of samples of soybean oil
obtained at various stages of the processing operation. These
samples of oil were obtained from various members of the
processing industry engaged in the production of soybean
oil. This type of investigation obviously can be pursued
effectively only through close cooperation with industry.
“In carrying out this work, it is, of course, necessary
to measure the ﬂavor of the oil. Unfortunately chemical
methods are not satisfactory for this purpose. It has,
therefore, been necessary in evaluating the ﬂavor of the oil
to resort to actual taste that is, organoleptic tests. In order to
eliminate the personal error, the measurement of the ﬂavor
of oil has been reduced to a systematic basis by submitting
the oil to a relatively large group of experienced tasters and
then arriving at the end value by statistical analysis. The
procedure we have developed is a deﬁnite contribution to
the method of organoleptic evaluation. Several industrial
companies are adopting this procedure, thus permitting
independent groups of investigators to arrive at comparable
organoleptic evaluations and conclusions.”
Page 46: “Production of Norelac: Translation of
production of Norelac to commercial scale. Progress on
the development of a process discovered by Drs. Cowan,
Teeter and Manley for the production of the synthetic resin,
Norelac, by chemical modiﬁcation of soybean oil was
reported at last year’s meeting of the American Soybean
Association. The evaluation of Norelac has now passed
through the pilot-plant and semi-commercial stage. On July
1, 1947, General Mills, Inc. began full-scale commercial
production in a new plant having a capacity of 100,000
pounds of ﬁnished resins per month. Norelac is used
primarily as a heat-sealing agent in the packaging of foods,
and in other methods for the preservation of foods. Uses
for Norelac are expanding.” Address: Director, Northern
Regional Research Lab., Peoria, Illinois.
2682. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program. USDA Miscellaneous Publication No.
623. 26 p. Sept. Summarized in Soybean Digest, Nov. 1947,
p. 35. [148 ref]
• Summary: Page 1: “Prepared in the Ofﬁce of the
Administrator of the Agricultural Research Administration
in collaboration with those responsible for the research
described.”
Contents: Introduction. Background of soybean
problems. Organization of the Laboratory. The cooperative
research program. Accomplishments of the research work:
Soybeans and their industrial uses, protein content of
soybeans, oil content of soybeans, improvement of soybean
varieties (the new Lincoln variety, extending the range of

soybean production, basic information on varieties and
strains, physiological studies), disease-control studies,
extension of the cooperative program to the South, storage
of soybeans, establishment of standards and studies of
composition and use, research services to growers and
processors, improving industrial products from soybean
meal, improving industrial products from soybean oil.
Publications of the soybean laboratory and cooperators.
The lengthy bibliography is titled “Publications of
the Soybean Laboratory and Cooperators.” It includes the
research of the Laboratory prior to its transfer to Peoria in
1942. This publication is one of a series of nine covering the
regional laboratories established under the Bankhead-Jones
Act of 1935.
This publication begins: “Establishment of a new
laboratory to study ‘America’s fastest expanding crop’ was
announced by the Secretary of Agriculture on March 16,
1936. ‘Twelve North Central States and the U.S. Department
of Agriculture have opened a cooperative soybean industrial
research laboratory at Urbana, Illinois,’ the announcement
reported. The 12 participating States were Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Nebraska,
Kansas, Missouri, North Dakota, and South Dakota (ﬁg. 1).
“Representatives of the Department and of the
experiment stations of these States had met in Chicago
February 7, 1936, to give joint consideration to the
establishment and planning of a regional laboratory under
the provisions of the Bankhead-Jones Act. Suggestions for
research received from the States were used in outlining
a proposed program for the consideration of the joint
conference, which recommended approval of a soybean
laboratory for the region and agreed to the general
objectives.
“Background of Soybean Problems: During the
period 1926-35 the acreage of soybeans harvested for
beans increased from 466,000 to 2,915,000 acres, and the
production of beans rose from 5,239,000 to 48,901,000
bushels. Much of this expansion took place in States of the
north-central region. The research and educational programs
of State agencies and the Department contributed to this
growth. The availability of new varieties of soybeans suited
to differences in soil fertility and length of growing season
was an important factor in the expansion of production into
new areas. The study and distribution by the Department of
thousands of new introductions of soybeans from the Far
East provided material for this expansion.
“The demand for food and feed crops in the years
1915-25 had given considerable impetus to the growing of
soybeans for hay and grazing, which created a demand for
seed beans. As better adapted varieties were established, seed
production expanded into new areas, and attractive prices for
the seed stimulated seed growing in areas that had previously
depended on outside sources.
“The use of soybeans for hay and grazing familiarized
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many farmers with the crop. Soybeans proved resistant to
drought and provided a legume for use on lands unsuited to
the production of red clover. On other lands where red clover
frequently failed, the soybean was used as a catch crop. It
also ﬁtted into the primary cropping system of certain areas
of the region, replacing grain, particularly oats. The period
1925-35 was marked by diminishing export outlets for grain,
and growers were looking for new crops.
“According to the annual report of the Illinois
Agricultural Experiment Station for 1935-36, on 102 farms
in the heavy soybean-producing area in Illinois, soybeans
in 1935 occupied 36 percent of the total farm area and 42
percent of the area in harvested crops, as compared with
about 16 percent and 20 percent, respectively, in 1928
and 1929. This rapid increase came about largely because
farmers substituted soybeans for a part of their grain crops.
In 1928 and 1929 the acreage of soybeans on these farms
was second to that in corn; in 1935 there was more land in
soybeans than in corn.
“Reduced domestic production of other oil-bearing
seeds and increase of duty on imported vegetable oils
were favorable to the expanding commercial production of
soybeans for oil. Cottonseed production was down because
of diminishing export outlets for cotton and increasing
hazards from boll weevil in the cotton States, resulting in
reductions in cotton acreage.
“Prices in 1915 and 1925 were favorable to expansion
in soybean seed production. The adaptation of the combine
to harvesting and improvements in varieties and in cultural
methods stimulated production of seed. By 1928 growing
of soybeans for processing was accelerated in Illinois by
an offer by processors of contracts for commercial seed
production up to 50,000 acres with a guaranteed price of
$1.35 per bushel for No. 2 beans delivered at two points in
the State. These market contracts and the later development
of a growers’ marketing organization gave a measure of
stability to commercial production.
“When a soybean laboratory was under consideration in
1935, considerable industrial technology on the utilization
of soybean products had already been developed. Industries
had gained some experience through the use of limited
domestic supplies and large importations of soybeans during
World War I. A measure of the previous developments in
the technology of the crop is the fact that 206 patents were
issued on soybean products and processes in the United
States between 1905 and 1936. The patents included 107
pertaining to food uses, 52 to general processes, and 47
to nonfood industrial processes. Various industries in the
north-central region were ready to use the soybean and its
products. The soap industry with its expanding markets,
paint and varnish manufacturers, vegetable-shortening and
oleomargarine processors, casein and glue producers, and
plastics manufacturers were established in the region. There
was no lack of an industrial market for soybean oil, and

the demands for meal in industrial products and food were
growing.
“The background conditions which have been described
were largely favorable to the expansion of the soybean crop.
The crop and its associated industries, however, had made
progress in the face of many difﬁculties, and the outlook in
1935 was far from favorable in all respects.
“Returns to growers had been unsatisfactory. The Illinois
Agricultural Experiment Station reported that during the
decade 1921-30 soybeans were less proﬁtable on the better
land of the Corn Belt than corn, wheat, alfalfa, or red clover,
though they were more proﬁtable than oats or timothy. It
was further reported that ‘during this period the returns
from soybeans, including seed and mill beans, and straw
lacked 17 cents an acre of being sufﬁcient to pay growing
and harvesting costs and taxes and interest on the land.’
Varieties of beans better suited to industrial utilization and
further economies in the cost of production were considered
necessary. Those most familiar with the agronomic phases
of the crop saw opportunities to improve its position through
breeding and introducing varieties better adapted to the
region and to industrial uses.
“At the time of the establishment of the Soybean
Laboratory, the expansion in processing facilities had
kept pace with the increased production of beans, and the
products were ﬁnding ready market outlets. The equipment
and processes used had been developed for handling other
oilseeds, however, and they needed adjustment to be
effective in processing soybeans. Soybean products were
supplying a market made available by the shortage of lard,
cottonseed, ﬂaxseed, and casein and were looked upon as
inferior substitutes. If the primary products should regain
their normal rate of production, it was feared that soybeans
would lose this market. Those most familiar with the
industry and its problems felt that the future competitive
position of soybeans could be strengthened through
improvement of the industrial processes and modiﬁcation of
the products. There was a need for adequate market grades
as a basis for dealing with growers. Shortening made from
soybean oil had poor keeping quality and unpalatable ﬂavors.
Soybean oil for paints and varnishes needed improvement
in drying properties and uniformity of quality. Soybean
protein was being used to some extent, but basic information
on its recovery, natural properties, and opportunities for
modiﬁcation was largely lacking” (Continued). Address:
Administrator of Agricultural Research.
2683. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program (Continued–Document part II). USDA
Miscellaneous Publication No. 623. 26 p. Sept. Summarized
in Soybean Digest, Nov. 1947, p. 35. [148 ref]
• Summary: Continued. Page 4: “Organization of the
Laboratory: In selecting the location for the Soybean
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Laboratory, the advantages offered by the University
of Illinois at Urbana were considered outstanding. The
University, through its research and extension programs,
had successfully established a place for the crop in the
agriculture of the State. Illinois, in the heart of the northcentral soybean-producing area, grows more soybeans
than any other State. The offer of laboratory space, storage
facilities, plot land, and associated services by the University
made possible the immediate establishment of the laboratory
at Urbana.
“Since the problems of soybean production and
utilization required both biological and technological studies,
two bureaus of the Department cooperated with the States in
planning the research program of the laboratory. The Bureau
of Plant Industry cooperated in the development of plans for
the study of factors inﬂuencing the production and quality of
the crop, and the Bureau of Chemistry and Soils contributed
to the planning of research on the qualities of soybeans
desired by industry and the development of industrial
processes to extend the uses for soybean products.
“The initial organization of the laboratory called for
a director as administrative head and a staff of specialists
in agronomy and chemistry. The agronomic work was
integrated with the Department’s soybean program in the
Bureau of Plant Industry, and with work in the States by
the establishment of cooperative agents in ﬁve States in the
major soil and climatic areas where soybeans were produced.
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“The chemical personnel included as project leaders
a chemical engineer to serve the processing requirements
of the laboratory and to conduct research in this ﬁeld, a
chemist familiar with industrial plastics and other uses for
plant proteins, an oil chemist, and an analytical chemist;
and in addition, three associate chemists and a number of
assistants. Under cooperative arrangements with the Indiana
Agricultural Experiment Station, two cooperative agents
were appointed for chemical research on soybean products in
that institution.
“The understanding between the 12 States and the
Department provided for continued joint planning and
coordination of the laboratory’s research program for the
broad regional attack on soybean production and utilization
problems. State representatives designated by their respective
experiment station directors were appointed collaborators
by the Secretary of Agriculture. The collaborators and
Department representatives functioned as a planning and
integrating group. Representatives of the States agreed to
assemble short abstracts descriptive of any work being
carried on at their stations which pertained to soybeans.
“On July 1, 1942, the research on utilization of soybeans
and their byproducts, which up to that time had been carried
on in the laboratory at Urbana, was transferred to the
Northern Regional Research Laboratory at Peoria, Illinois.
The agronomic studies, including genetics, breeding, and
physiology, were continued at the Soybean Laboratory and
in the cooperating States. Chemical facilities to serve the
breeding and physiological programs also remained in the
Urbana laboratory. The soybean was designated as one of
the farm commodities for study at the Northern Regional
Research Laboratory, and the research program on industrial
utilization has been further developed there. As a result of
this change the U.S. Regional Soybean Laboratory at Urbana
was able to extend the cooperative breeding and research
studies to the agricultural experiment stations of 12 Southern
States.
“The Cooperative Research Program: At the ﬁrst
meeting of the collaborators in Urbana on April 22, 1936,
consideration was given to the further development
of research plans. In ﬁelds of chemistry and chemical
engineering four groups of projects were outlined. These
included studies of (1) soybean oil in food and nonfood
uses, (2) soybean meal as a source of industrial products,
(3) chemical properties of soybeans and their products, and
(4) engineering aspects of processing. Joint agronomic and
chemical research was outlined to study the inﬂuence of
differences in variety, soil type, soil treatment, and climate
on the composition of the beans. Agronomic studies were
directed to the further selection and improvement of varieties
by breeding with special reference to regional adaptation and
industrial uses. The soybean production studies were later
supplemented with controlled physiological investigations
to learn more about the inﬂuence of environment on the

composition of soybeans, and with studies of soybean
diseases and their control by breeding resistant varieties and
by other methods.
“The cooperative research planned with the Indiana
Agricultural Experiment Station included studies of the
chemistry of the phosphatides, sterols, and associated
compounds of soybeans and of the isolation, identiﬁcation,
and characterization of the carbohydrates of soybeans.
“Accomplishments of the Research Work: In reviewing
the work and accomplishments of the U.S. Regional Soybean
Laboratory, it should be remembered that its purpose was
speciﬁc and that its progress was the result of the splendid
cooperation of growers, processors, manufacturers, and
educational and research forces in the region. Its founders
planned ‘to obtain, through basic research, facts and
materials applicable to the industrial utilization of the
soybean and soybean products and to develop methods
whereby these facts and materials may be utilized for the
beneﬁt of agriculture.’ The plans were unique at the time in
that they proposed to integrate research on the production
of a farm crop with research for its industrial utilization. It
was expected that the closer association of these purposes
would result in a clearer understanding of the factors which
inﬂuence the industrial qualities of the crop. In the present
summary of progress toward this end, consideration is
given to improvements in and standardization of the crop
as a source of industrial raw material, the advancement of
basic knowledge of its components and properties, and the
application of this knowledge to the manufacture of useful
products.”
“Soybeans and Their Industrial Uses: The long and
varied use of the soybean in the Orient has developed and
preserved varieties suited to a broad range of climate and
use. Some of those varieties had been introduced into the
United States by representatives of the State experiment
stations and were grown on limited areas prior to 1900. The
Department introduced a large number of varieties in 1898
and has continued to seek superior strains since that time.
The careful study by W.J. Morse, of the Bureau of Plant
Industry, of soybeans and their associated industries in the
Orient in 1929-31 was fruitful in the selection of soybean
varieties suited to special purposes and in the collection of
accurate information on the processing and manufacture of
soybean products. The results of this study proved valuable
to the development of the Soybean Laboratory program and
to the solution of emergency problems during World War II.
“Previous studies of available varieties had given some
measure of the differences in plant and seed characters of
soybeans due to variety. Varietal differences in oil content,
oil properties, and protein content had been observed, but the
available information on varieties of soybeans adapted to the
north-central region did not permit accurate predictions as
to their quantitative or qualitative industrial properties. The
cooperative research program, therefore, included plans for
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a systematic study of representative varieties to be grown
under the various soil and climatic conditions in the region.
These uniform variety tests have been conducted by the State
agricultural experiment stations in Ohio, Indiana, Illinois,
Iowa, and Missouri since the beginning of the cooperative
program in 1936, and all of the North Central States have
cooperated in this work since 1942. It was expected that
agronomic records of the variety and environment correlated
with chemical analysis of the seed would indicate differences
due to variety and shed some light on the inﬂuence of
environment, soil type, soil fertility, and seasonal climatic
conditions on the industrial constituents and their properties.
“The initial variety studies of 1936 included the
following 8 named varieties and one strain designated by
number, arranged according to length of time required
to mature, from 100 to 130 days: Mandarin, Mukden,
Illini, Dunﬁeld, Manchu, Scioto, T-117, Peking, and
Boone. Plantings were made in uniform tests at 43 points
representative of soybean-producing areas in Illinois,
Indiana, Iowa, Missouri, and Ohio. Additional varieties and
strains were included in these tests as promising selections
were developed in the breeding program. The variety studies
conducted each year since 1936 have provided helpful
information on the adaptation of varieties in the region to
industrial processing.”
Each of the accomplishments outlined in the Contents
(above) is discussed here in detail.
Photos and ﬁgures show: Cover: The laboratory
buildings at the University of Illinois, Urbana. (1) A map of
the United States. The States originally cooperating in the
work of the Soybean Laboratory are those shown in black.
Since 1942 the shaded States also have been cooperating
with the laboratory in its research program.
(2) Culture chamber at the Soybean Laboratory where
soybeans are grown under controlled environmental
conditions. (3) Laboratory equipment for determining the oil
content of soybeans of different varieties and strains.
(4) Two men in a ﬁeld studying the growth of different
varieties of soybeans in a nursery at Lafayette, Indiana. (5) A
ﬁeld of Lincoln soybeans in southern Iowa.
(6) Examining a soybean plant that has been inoculated
with a known disease and grown under controlled conditions
so that the symptoms of the disease can be studied. (7)
Making a chemical analysis of some of the constituents
of soybeans, The chemical composition of soybeans is an
important index to their potential uses.
(8) Soybean ﬂakes freed from oil and ready to make
into a plastic material by the use of chemicals, pressure,
and heat. (9) Inspecting test panels treated with soybean-oil
varnish and exposed to the weather on a 45º rack. Address:
Administrator of Agricultural Research.
2684. Manley, Ralph H. 1947. The future of soybean oil in
American industry. Soybean Digest. Sept. p. 26, 27, 54. [20

ref]
• Summary: Discusses soybean oil’s wartime usage,
industrial uses, new technique in soap-making, nonyellowing property, soybean oil conjugation, and the fatty
acids industry. The in-between nature of soybean oil, neither
a drying nor a non-drying oil, is considered a tremendous
asset–not a liability. Address: Chairman, Soybean Research
Council.
2685. Manley, Ralph H. 1947. Soybean products in food and
industry. American Miller 75(9):37-39, 44. Sept. [9 ref]
Address: Chairman, Soybean Research Council.
2686. Product Name: Sta-Par (Soya Oil Paint).
Manufacturer’s Name: Sicca Soya Oil Paint Co.
Manufacturer’s Address: Peoria, Illinois.
Date of Introduction: 1947 September.
New Product–Documentation: Soybean Digest. 1947.
Sept. p. 29-30, 77. “Seeing is believing–and you have seen!
Now you know that there is actually and at last, a genuine
superior soybean oil paint... $3.95 per gallon... Manufactured
according to the exclusive formula of the Soybean Research
Inst., Inc.”
2687. Smith, A.K. 1947. Soy protein in industry: What’s
ahead? Soybean Digest. Sept. p. 28-29. [20 ref]
• Summary: “The importance of soybeans to farmers of the
Middle West and the nation as a whole when measured by
the cash income derived is greater than the returns from any
other oilseed crop grown on the farm. Such a record for a
commodity that was introduced relatively only few, years
ago is exceptional and of far-reaching possibilities.
“In considering the entire soybean protein supply we
ﬁnd its principal outlet is stock feed. Soybean protein,
however, has many other uses which are still in their
early stages of development. It is noteworthy, then, that in
furthering such developments, the low cost of producing
soybean protein is as important to the expansion of industrial
utilization as is its utilization in stock feeds.
“Proteins have become industrially important only in
comparatively recent years. Their slow development may
be attributed to (1) their great importance for foods, thus
restricting the available supply for industrial application,
and (2) the exceedingly difﬁcult chemistry of the protein
molecule. Of all natural products, the proteins present the
most complicated puzzle with which science has to deal.
“The fundamental problem of protein supply, however,
has changed in recent years from one of scarcity to one of
plenty. Scientiﬁc developments in agriculture, the increased
efﬁciency of crop production through mechanized farming,
and the introduction into this country of the soybean have
been mainly responsible for this change.
“In looking to the future of soy protein in industry, it is
important to keep in mind that the term ‘industrial protein’
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refers to a number of products. They differ in protein
content, ranging from the 44 percent, occurring in soybean
oil meal, to the isolated protein which is essentially a pure
product. Each variety or grade of protein ﬁnds utilization
commensurate with its properties and cost.
“In evaluating what’s ahead for soy protein, we shall
consider the utilization of the soybean oil meal and the
isolated protein. Under isolated protein we shall discuss
the problem of whey disposal and its inﬂuence on locating
protein reﬁning plants, protein competition, protein
characteristics and protein applications.
“Soybean Oil Meal: Dehulled soybean oil meal contains
about 50 percent protein and is not only a raw material for
making isolated protein but has several important industrial
applications. It makes an excellent glue, one having good
water resistance, and it ﬁnds application where low cost is
essential.
“Soybean-meal glue was introduced to the Douglas Fir
plywood industry by the I.F. Laucks Co. about 1927, and
has since played an important part in plywood development.
The annual use of soybean-meal glue in fabricating plywood
from both hard and soft woods has reached 45 million
pounds. Incidentally, the tonnage of soybean glue used in
plywood for the past 10 years is larger than that of tiny other
single type of glue. Another well-established and substantial
use of this glue is for wallpaper coating. During the war,
soybean oil meal was used in conjunction with casein or
isolated soy protein for brush coating of paper. The results
were so satisfactory that this use may be permanently
adopted by the paper industry.
“Because of the low cost of soybean meal, its good
adhesive strength, and water resistance, other substantial
uses may be anticipated. The development of tacky adhesives
from soybean meal would greatly extend its usefulness
in ﬁberboard construction and in packaging. The paper
industry in general offers many opportunities, especially in
the fabrication of high quality paper boxes which equal or
surpass similar boxes of wood construction., The fulﬁllment
of such applications would require large quantities of
soybean meal.
“Isolated Protein and the Whey Problem: Isolated
protein may be deﬁned as a product derived from its source
material by chemical methods. Such a product requires
considerable technical skill in both isolation and utilization.
“In addition to the technical problems involved in
protein isolation there also occurs in this process a serious
problem of waste disposal. In producing isolated protein two
other fractions are obtained. One of these is a solid residue
containing a relatively high percentage of unextracted protein
and which may be used in feed mixtures or for extending
phenolic-resin glues and plastics. The other fraction of the
meal comes out of the process in a dilute-water solution.
Approximately one-third of the original meal appears in this
solution and for convenience is called ‘whey.’ This whey

contains proteins and sugars which, if recovered, would
be usable as feed, but evaporation is the only method now
available for their recovery and this is not economically
feasible. Disposal of the whey as sewage is now restricted in
many localities where governing authorities are attempting
to prevent pollution of lakes and rivers. However, the large
rivers such as the Mississippi, Missouri, and Ohio may be
open indeﬁnitely to sewage disposal. It is thus apparent
that the waste-disposal problem imposes certain restrictions
on the location of a plant for isolating soybean protein. A
sewage-treatment plant is the only other acceptable method
for disposal of whey but future research may ﬁnd a more
economical and practical procedure.
“Competing Proteins: Proteins may be derived from
either plants or animals, but since 6 to 10 pounds of
vegetable protein is generally used up in making a pound
of animal protein it is evident that, on a primary product
basis, the vegetable proteins have an unusual cost advantage.
Because of the demand for meat and milk, the only sources
of animal proteins for industrial use, are the wastes and
leftovers of the meat-packing industries and the residual
skimmilk of the dairy industry. Thus, the byproduct nature
of industrial proteins of animal origin will probably be their
limiting factor. On the other hand, no such visible limitation
exists for the production of vegetable proteins.
“The possible sources of supply of vegetable proteins
are numerous: The sources of vegetable proteinaceous
materials other than the soybean, occurring in large tonnage,
are cottonseed, ﬂax, peanuts, wheat, and corn gluten. While
research work is in progress toward the isolation of protein
from all members of this group, only soybean protein and
zein from corn gluten have reached commercial production.
It is rather signiﬁcant that the soybean, a crop new to the
United States, has been the ﬁrst source of a commerciallyisolated vegetable protein.
“From the standpoint of domestic production the
commercially-important proteins rank in order of packinghouse glues, soybean protein, milk casein (exclusive of
imported casein), and zein. It is worth noting that of the
four important proteins, that from soybeans ranks second.
Soybeans have had a natural advantage over the other
proteinaceous materials in attaining ﬁrst position as a source
of isolated vegetable protein. This is because, during the
process of isolating soybean or other vegetable proteins, it
is necessary to use solvent-extracted ﬂakes as the basic raw
material. The high temperatures developed in hydraulic or
screw-press operations bring about caramelization of the
sugars and denaturation of the protein to give a product that
is dark in color and of difﬁcult solubility.
“The natural advantage of the soybean occurs in its
characteristic property of forming ﬂakes when passed
between smooth roles, which make it easily adaptable to
solvent extraction. This apparently small advantage of the
soybean over other oilseeds is in practice an important factor
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in protein isolation and will continue so until engineers
develop new and satisfactory methods for solvent extraction
of the other oilseeds” (Continued). Address: Northern
Regional Research Lab., Peoria, Illinois.
2688. Smith, A.K. 1947. Soy protein in industry: What’s
ahead? (Continued–Document part II). Soybean Digest. Sept.
p. 28-29. [20 ref]
• Summary: (Continued): “Protein Characteristics: A single
protein does not possess all the desirable properties needed
for the many and varied industrial applications. The different
properties of proteins, combined with their different price
structures, have kept them, in a large measure, in separate
ﬁelds of application and minimized competition. The job
of the chemist is to develop methods for modifying protein
so that its use may be widely diversiﬁed. For example, a
dark-colored protein is looked upon with disfavor regardless
of its other properties or of its intended application, For
uses such as paper coating, textile ﬁber, paper sizing, water
paints, a very light color is an essential property. Soybean
protein meets this requirement as well as many others.
Water solubility is often desirable characteristic and the
packing-house and ﬁsh glues are the only ones possessing
this property. Zein is distinctive for its solubility in organic
solvents, while soy protein and milk casein require alkalies
for their dispersion. Formation of strong gels, good adhesive
strength, water resistance, the property of forming tacky
dispersions, and the ability of molecular orientation are all
desirable characteristics.
“It is important to point out that the properties of
proteins just mentioned constitute a segment of science
that is poorly developed. Protein molecules are very large,
exceedingly temperamental, and their reactions cannot be
studied except by long and complicated procedures which
I do not intend to discuss here. However, I do wish to
emphasize the nature of protein research and to make clear
my point of view that the greatest rewards in protein research
are yet to come. After we have solved the many mysteries
which govern protein behavior, we can expect wider
utilization to follow.
“Protein Applications: In appraising the future trends
in the utilization of soybean protein, the possibility of
extending present uses and developing new products must be
considered. The most important uses at present are found in
making paper coatings, paper sizing, water paints, shotgun
shell casings, washing compound adjunct, textile ﬁbers, end
foam stabilizer for ﬁre extinguishers. It was reported that
during World War II, the greater share of soybean-protein
production was allocated to the Navy for use as a foamstabilizer in a ﬁre-extinguisher compound. It was unexcelled
in this application.
“The production of textile ﬁbers was reported recently
as passing from laboratory to plant-production scale. This
new ﬁber, if commercially successful, promises to be one of

the largest outlets for soybean protein.
“Paper coatings normally made with milk casein have
provided the largest single use for protein for many years;
however, the urgent demands of the food industry for drymilk solids have developed serious shortages of casein
which are gradually being relieved by adoption of soy
protein. As the protein industry stands at the present time,
the soybean is in the most advantageous position to supply
additional requirements for expansion of old uses and for
new developments. Expansion of the present uses of protein
may eventually call upon the soybean to supply their added
requirements. Such uses include tire-cord sizing, textile
sizing, bookbinding, sandpaper adhesive, abrasive wheels,
match-head binders, cork binder for gaskets, remoistening
adhesives for labels, tacky glues, paper laminations and
others.
“Summary: In our review of what is ahead for soy
protein in industry, we have pointed out that soybeans
are available in sufﬁcient quantity to supply any and all
demands of industrial requirement, that soybean protein can
be produced in various grades and in a price range to meet
competition of other industrial protein and that soybean
protein has chemical and physical properties which make
it adaptable for many industrial applications. The general
increase in protein requirements and development of new
products lead to the conclusion that production of isolated
protein and the utilization of all grades of soy protein will
continue to increase substantially. The rate of increase in
utilization of soy protein and its associated products will be
dependent, in a large measure, en the progress of research in
protein chemistry.
A portrait photo shows Dr. A.K. Smith. Address:
Northern Regional Research Lab., Peoria, Illinois.
2689. Soybean Digest. 1947. Award to [Dr. Percy L.] Julian.
Sept. p. 54. [20 ref]
• Summary: “Dr. Percy L. Julian, director of research for
the soya products division of the Glidden Co., recently was
awarded the Spingarn Medal for distinguished service to his
race.
“Dr. Julian, one of the country’s leading organic
chemists, is the grandson of an Alabama slave and the son of
a railway mail clerk. Now 48 years old, he is famous for his
developments in soybean chemistry.
“Perhaps Dr. Julian’s best known contributions to
medical science are his discoveries of a drug for controlling
the pupils of the eyes and of a method for large scale
production of female and male hormones, used in the
treatment of expectant mothers.”
2690. Soybean Digest. 1947. Soya sterols plant [Glidden
Co.]. Sept. p. 61.
• Summary: The Glidden Co. has completed a new plant
in Chicago for the commercial recovery of soya sterols.
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Stigmasterol and sitosterol, two important sterols used in
making sex hormones, have been found in small amounts
in the soybean but until now have not been recoverable on
a commercial scale. The new Glidden plant represents the
culmination of 6 years of intensive work by Dr. Percy L.
Julian, director of research for the soya products division of
the Glidden Co., and his staff. This plant is believed to be
the ﬁrst commercial operation in the world devoted to the
recovery of soya sterols by chemical methods.
This story also appeared in Chemurgic Digest (15 Oct.
1947, p. 294) based on a story in The Cotton Gin and Oil
Mill Press.
2691. Soybean Digest. 1947. Monsanto Chemical Co.,
Seattle, has awarded the ﬁrst construction contract for its soy
ﬂour and wood preservative plant. Sept. p. 78.
• Summary: “Four steel frame, brick buildings, which will
cost $700,000, will be completed by the end of 1947.” Note:
Monsanto now owns I.F. Laucks, Inc.
Note: This is the earliest document seen (April 2015)
that mentions Monsanto in connection with soybeans.
2692. Soybean Digest. 1947. How General Mills Grew Last
Year... Sept. p. 78.
• Summary: “... is the 19th annual report of General Mills,
Inc., and covers the year ending May 31. General Mills
soy products including lecithin and polyamide resin, the
chemical plant at Kankakee, Illinois, and soybean processing
and oil reﬁning plant at Belmond, Iowa, are mentioned.”
2693. Soybean Digest. 1947. Swift lets contract. Sept. p. 70.
• Summary: “General contracts for construction of two
buildings to be part of the new technical products plant
at Hammond, Indiana, have been awarded by Swift &
Company.
“The new technical products plant will be the ﬁrst of its
kind in commercial production, Swift says. It will process
special oils for use in manufacture of rubber, textiles, soap,
cosmetics, linoleum, paint, lubricants, and many other
products.
“Plans are also going forward for an extensive
modernizing of Swift & Company’s soybean oil mill at
Champaign, Illinois.”
2694. Soybean Digest. 1947. Grits and ﬂakes... from the
world of soy: Mass production of two types of lecithin from
soybean oil... Sept. p. 78.
• Summary: “... for use in the tanning of leather was
announced recently by A.E. Staley Mfg. Co., Decatur,
Illinois. The product retards oxidation and rancidity.”
2695. Staley Journal (Decatur, Illinois). 1947. 25th
anniversary of our soybean operations (Continued–
Document part II). Sept. p. 4-9.

• Summary: (Continued): “The next year an educational
campaign was put on in Ohio similar to the one that had been
staged in Illinois in 1921, and in the autumn of 1939 the
company opened a new soybean plant at Painesville, Ohio.
Later the grind there was increased considerably.
“In 1945 the company completed another new plant
in Decatur. This plant, built to the east of the corn products
plant, uses the extraction method instead of the expeller
method used in the other two Staley soybean mills. It is
completely modern and is the largest soybean extraction
plant in the world.
“Three Mills Now: Now, with its three big soybean mills
operating the Staley company uses more beans in a day than
the men who operated the original mill ever dreamed would
pass through here. As the mills have been built, and capacity
has increased, some of the obstacles Mr. Staley mentioned in
that letter in 1924, have been removed. Farmers have learned
the value of planting beans, and they have learned they can
depend upon the Staley company.
“In June, 1934, when an early season drouth indicated
a poor corn crop for the year, the Staley company sold seed
beans to the distressed farmers at a low price, asking only
that they promise not to use them for a forage crop. It was
estimated that at least 100 growers took advantage of the
offer. Beans could still be planted that month and mature
before frost. Probably many of the men who bought beans
at that time were planting them for the ﬁrst time, but learned
that year to use them as a dependable crop in the future.
“Stock men have learned the value of feeding soybean
oil meal, and for many years now the Staley feed sales
department has included on its staff a feed nutritionist
whose advice on feeding problems is always available. And
the doubt which seemed to exist in Mr. Staley’s mind that
soybean oil could ever be properly reﬁned, has long ago been
dispelled.
“The Staley company has never regarded the soybean
nor its products as novelties. Our research department is
constantly working on ﬁnding new products or new uses for
old products.
“Other Products: Early in our soybean history a ﬂour
was made, which everyone agreed might be what the
customer who ordered it wanted, but not what most people
wanted. Later, after considerable research, an excellent
ﬂour was produced. Now Staley soy ﬂour is recognized as a
product of the highest order for which innumerable uses are
being discovered. Soy sauce has also been developed here to
such a degree of perfection that packers have cut their buying
of imported sauce to the minimum.
“While soy products were, in the early yards [years?],
thought of chieﬂy as food products or feed, the industrial
uses to which they are being put are increasing yearly. Not
only do food manufacturers and packers use the products, but
paint, varnish, paper and many other manufacturers are using
soybean products in increasing quantities.
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“So when the Staley company observes the 25th
anniversary of the opening of its ﬁrst soybean mill, the
occasion would seem to be one for celebration not only for
the company, but for the world at large. Someone else might
have come along eventually and started the industry, but no
one did. It is hardly probable that many others would have
gone into the promotion as thoroughly as did Mr. Staley, nor
that they would have stuck with the idea in the face of the
discouragements he encountered during the ﬁrst years of his
venture.”
2696. Stark, Fred J. 1947. What’s ahead for soybean oil in
paints? Soybean Digest. Sept. p. 29-30.
• Summary: Fred Stark, President of Sicca Soya Paint Co.,
Peoria, Illinois, ﬁnds paint made from reﬁned soy oil now
superior to paint with conventional bases. The “claim for
a new soybean oil paint has been advanced a great many
times in the past. A number of efforts have been made to
use soybean oil in paint products. There is no disguising
the fact that some of these efforts were premature. We ﬁnd
that many of the so-called soybean oil paints contained high
percentages of other oils and relatively small amounts of
soybean oil. Other paints using relatively large percentages
were proved unsatisfactory. There was a natural temptation
to want to use soybean oil as part of the label on a can of
paint. It aroused interest and it had sales appeal. However,
the resulting products as you know, when they were put on
the market resulted in a black eye for the words soybean oil
paint in the mind of the public.” Address: President, Sicca
Soya Paint Co., Peoria, Illinois.
2697. Horvath, Artemy A. Assignor to Hall Laboratories, Inc.
1947. Process for preparing vegetable protein–polyphosphate
compounds. U.S. Patent 2,429,579. Oct. 21. 2 p. Application
ﬁled 8 April 1944. [9 ref]
• Summary: “Protein is a valuable material which has many
uses as, for example, in the sizing of paper, the preparation
of foods, the preparation of glues and plastics. It is obtained
by extraction of various protein-containing materials such
as cotton seed or cotton seed meal, soybeans or soybean
meal, corn or corn meal, copra from which the oil has
been extracted, and from other cereal grains. According
to my invention, I may use any of these starting materials,
including alfalfa.
“In the past, extraction of protein has been obtained by
employing either alkaline solutions or solutions of neutral
salts. Each of these types of extraction has certain objections.
The alkaline solutions denature the protein. Part of the
protein in the material to be treated is bound to phosphatides
which of themselves are valuable materials. Where neutral
salt solutions are employed in the extraction of proteins, it is
difﬁcult to separate the proteins from the phosphatides.”
This process “comprises treating vegetable proteincontaining material with a solution of at least one material

selected from the group consisting of phosphate glass, alkalimetal tripolyphosphate and alkali-metal trimetaphosphate,
the solution having a pH between about 5 and 9, separating
the solution from the residue, lowering the pH of the
solution to between about 2 and 4.5 to precipitate the
protein-polyphosphate compound, separating the proteinpolyphosphate compound from the solution and washing and
drying it.” Address: Pittsburgh, Pennsylvania.
2698. Associated Press (AP). 1947. Use soybean protein in
gun shell casings. Detroit News. Oct. 29. p. 8, col. 5.
• Summary: The USDA’s bureau of agricultural and
industrial chemistry announced a new industrial use for
soybean protein–in casings for shotgun shells. Commercial
use began in early 1947.
2699. Product Name: Centrol Lecithin.
Manufacturer’s Name: Central Soya Co.
Manufacturer’s Address: Fort Wayne 2, Indiana.
Date of Introduction: 1947 October.
Wt/Vol., Packaging, Price: 25, 50, 125, 260, or 500 pound
steel pails or drums.
New Product–Documentation: Ad in Journal of the
American Oil Chemists’ Society. 1947. 24(10):7. “Centrol
Lecithin: The proven lecithin.” “Centrol Lecithin has found
wide uses in the fats and oils industry, in bakery products,
confectionery goods, processed food products, and in many
varied industrial ﬁelds. If you have a problem in your
industry of emulsiﬁcation, wetting or dispersion, viscosity
reduction, high surface or interfacial tension... then Centrol
Lecithin can help you too... Write for our new, complete
folder on Lecithin. ‘Centrol Lecithin–What it is and what it
does.’”
Soybean Blue Book. 1947. p. 71. Also listed in 1965,
1976.
Soybean Digest. 1948. Dec. p. 32. “Details of Centrol
Lecithin’s nature and its application to chocolate, caramel,
fudge and other candies are outlined in a brochure recently
issued by the products division of Central Soya Co., Inc.”
2700. Kerle, W.D. 1947. La culture du soja en Nouvelle
Galles du Sud [Soybean cultivation in the state of New
South Wales, Australia]. Revue Internationale du Soja 7(4344):110-15. Sept/Oct. [Fre]
• Summary: Soybeans have been grown in New South
Wales for 30 years. Content: Introduction. History and
distribution. Experience in New South Wales. Conditions of
soil and climate. Preparation of the soil. Time and method
of planting. Fertilizer. Inoculation of the seeds. Varieties.
Maintenance (after-culture). Crop rotation. Harvest. Storage.
Yield. Harmful insects. Diseases. Utilization of soybeans:
as human food (soy ﬂour, soymilk), industrial uses. The
economic aspect of soybeans in New South Wales. Address:
Instructor in Special Agriculture.
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2701. Ryzhikov, Nikolai. 1947. Utilization and cultivation of
soybeans in the U.S.S.R. Soybean Digest. Oct. p. 12.
• Summary: Before the Russian Revolution of 1917, the
soybean was cultivated in only small areas of the Soviet Far
East. But after the establishment of Soviet rule, the soybean
began to be planted over larger areas.
Before World War II “there were large soya plantations
on the collective farms of the Ukraine, Georgia and North
Caucasus, while in the main soya-growing districts of
the Soviet Far East the plantations increased in size four
times between 1926 and 1943, and many times more in
Khabarovsk territory.”
The war inﬂicted great damage on the USSR and
its crops. “The areas sown to soya in the Ukraine, North
Caucasus and Moldavia decreased considerably as a result
of the war and the temporary occupation. In the Ukranian
SSR these plantations decreased by 80 percent, in the North
Caucasus by 83 percent and in Moldavia by 77 percent.
“With the coming of peace the cultivation of industrial
crops was recommenced immediately. By a decision of the
Soviet government, the area sown to soya is to be increased
by 52,000 hectares this year in order that next year the
plantations be brought up to prewar level. In the Soviet Far
East, where soya is one of the chief industrial crops grown, it
will cover 20 percent of the entire area in some districts.
“The propagation of early-ripening varieties of soya
is of great importance from the point of view of advancing
this crop further north. Only recently have crop breeders
succeeded in combining the properties of a high crop yield
and early ripening in one variety.
“In the Soviet Union with its vast territory and varied
climatic conditions special care is needed in choosing good
varieties for each district. The varieties of soya which grow
well and yield excellent crops in the North Caucasus may
prove unsuitable for the Ukrainian SSR Imported varieties,
including the American, yield less in their unaccustomed
environment than they did in their own country.
“Russian varieties: The successes of Soviet agricultural
science in the spheres of selection, seed propagation and
agrotechnics have helped the farm to achieve high crop
yields. Tested varieties have already been selected with
average ripening and yield properties, suitable for cultivation
on large farms in different districts of the USSR. The
varieties most widely propagated in the USSR are” the
Amurskaya Zheltaya 041 and 042 (developed at the Amur
Selection station), Ussuriiskaya 029, Staroukrainskaya,
Kharkovskaya 149, Kharbinskaya 231-a, and Kubanskaya
276. Grown in different regions of the USSR, all these
varieties are distinguished by their high crop yield and rich
albumen [protein] and fat content.”
On the large farms of the Soviet Union, soya is generally
sown by tractor-drawn grain seeders and cultivation is done
by tractors. Only weeding is done by hand. Soya is chieﬂy

harvested by combines especially equipped for this purpose.
Soybeans are bred so that the lowest beans grow at least 1215 cm from the ground.
In 1947, 20% of the actual sown areas was set aside for
seed, thus ensuring an adequate supply of high grade seeds.
On leading farms the yield is over 30 centners per
hectare. Note: One centner in the USSR is 220.46 lb. “Even
last year, when meteorological conditions were highly
unfavorable, the May 1st Collective Farm in Khabarovsk
territory grew a crop yield of 30.6 centners per hectare.”
They hope for a yield of 45 centners/ha this season.
“The All-Union Research Institute of Soya and CastorOil Plants has carried out a great deal of work connected
with the adaptation of the existing combines for soya
harvesting...”
“Soya has many varied uses in the national economy.
Numerous food-stuffs are made with it, while its reﬁned
products are widely used in the aviation, automobile, rubber,
lacquer and dyes, butter, soap and casein industries.” Fodder
varieties and concentrates made of soya waste are widely
used on livestock farms.
A photo shows many workers threshing grain on a
Russian farm. Address: Head of the dep. of soya and castoroil plants in the Ministry of Agriculture, USSR.
2702. Soybean Digest. 1947. Drying oil process by General
Mills. Oct. p. 16.
• Summary: The chemical division of General Mills
has developed the details of a technique for producing
a copolymer drying oil from a combination of tung and
soybean oil as a replacement for heat bodied linseed oil. The
economic need for substitute drying oils to replace linseed
oil is apparent due to the extremely high price of linseed oil
occasioned by the government’s support program of $6 per
bushel for ﬂaxseed.
2703. Terrill, R.L.; Mitchell, Frank. 1947. Soybean oil in
protective and decorative coatings. American Paint Journal
32(8):94, 96. Nov. 17.
• Summary: The soybean drying oils vary in character
according to the nature of the treatment by which they are
modiﬁed. The attack has been generally two-fold: ﬁrst,
by segregation of the drying and non-drying constituents;
second, by various chemical modiﬁcations of the oil, all of
which impart characteristics not possessed by the original
oil.
The improved soybean drying oils are usually made
from alkali-reﬁned soybean oil. Sometimes, however, they
are based on the fatty acids derived from the oil.
Note: Frank Mitchell was presently employed by
Spencer Kellogg & Sons. On 21 Feb. 1949 he incorporated
as Mitchell Food Inc. and soon started to make a non-dairy
whip topping he had invented. Address: Members, Soybean
Research Council.
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2704. Horvath, Artemy A. Assignor to Hall Laboratories,
Inc. (Pittsburgh, Pennsylvania). 1947. Vegetable protein–
polyphosphate urea solution and process of preparing same.
U.S. Patent 2,431,119. Nov. 18. 3 p. Application ﬁled 8 April
1944. [12 ref]
• Summary: The author has a copending application, Serial
No. 530,237, ﬁled April 8, 1944, for “Protein-polyphosphate
compound and process for preparing the same.” “One
object of the present invention is to provide a composition
adapted to form a protective coating on the surface of the
human body in the treatment of cuts or burns, or in the
formation of a ‘chemical glove’ used for protecting the hands
of the worker in various industries.” Address: Pittsburgh,
Pennsylvania.
2705. Trueger, Edward. Assignor to American Lecithin
Company (Cleveland, Ohio, a corporation of Ohio). 1947.
Sulphur-containing phosphatide, lubricant, and method of
making. U.S. Patent 2,431,652. Nov. 25. 2 p. Application
ﬁled 3 Sept. 1943. [10 ref]
• Summary: “Various efforts have been made heretofore
to increase the resistance of lubricating oils and greases to
deterioration or decomposition when subjected to severe
operating conditions. These efforts have included the use of
additives, that is, compounds which were added to the oils
and greases and which consisted of phenols, halogenated
materials, phosphorous, metallic compounds and commercial
soybean lecithin. How ever, so far as I know, none of these
additives has been entirely satisfactory.
“The present invention is predicated on the discovery
that phosphatides in their commercial form or puriﬁed
forms, and their lecithin and cephalin fractions, possess new
and unexpected inhibiting properties when combined with
sulfur.”
Note: Lecithin is mentioned twice in this patent. Soy
is mentioned 3 times, in the forms “soybean lecithin,”
“commercial soybean lecithin,” “soybean phosphatide” and
“commercial soybean phosphatide.” Address: Roselle, New
Jersey.
2706. Soybean Digest. 1947. Products of General Mills...
Nov. p. 30.
• Summary: “... is a new 48-page booklet issued by General
Mills, Inc., Minneapolis [Minnesota]. The ﬁrm’s soybean
oils, oil meal, lecithin, and polyamide resin, are included
in the descriptions. All are manufactured in the chemical
division plant at Belmond, except the resin which is made at
Minneapolis.”
2707. Cagnoni, Delﬁno. 1947. La culture du soja en Italie
[The cultivation of soybeans in Italy]. Revue Internationale
du Soja 7(45-46):128-31. Nov/Dec. [1 ref. Fre]
• Summary: Contents: Introduction. The soybean and its

characteristics. The nutritive value of soybeans. Utilization
of soybeans: soy oil (incl. reﬁned soy oil), soybean
phosphatides / lecithin, soy ﬂour (various types), soymilk
(lait végétal), tofu (fromage végétal), soy sauce, soy in
diabetic diets, industrial soy protein (caséine végétale),
soybean cake, other products (for animal feed). Bread,
spreads, biscuits, milk, industrial protein, plastics, glue,
soybean cake. Achievements: The province of Padua, Italy.
Address: PhD.
2708. Fats and Oils Situation (USDA Bureau of Agricultural
Economics). 1947. Supply and disposition of soybeans and
soybean oil, 1910-47. FOS-122. p. 13-17. Nov/Dec. [5 ref]
• Summary: This article begins: “Tables 7-10 present data on
United States acreage, production, Supply, and disposition
of soybeans, and supply and disposition of soybean oil,
1910-47–Soybean acreage has been reported only since 1924
(table 7). Total solid equivalent acreage expanded from 1.8
million in that year to a peak of 15.4 million in 1943, then
declined somewhat. Until 1941, the acreage harvested for
hay was larger than the acreage harvested for beans. After
1940, however, the acreage harvested for hay declined
materially while the acreage for beans more than doubled.
Production of soybeans reached a peak of 201 million
bushels in 1946 when the yield per acre was unusually high.
This crop was almost 90 percent larger than 5 years earlier,
nearly 6 times as large as 10 years earlier, and about 38 times
as large as 20 years earlier. The yield of soybeans per acre
harvested for beans increased rather steadily from 11 bushels
in 1924 to about 18 bushels in 1937. Since then yields have
ﬂuctuated about an average of 18.7 bushels per acre.”
Table 9 shows soybean oil, crude basis: Production,
trade (imports or exports), factory and warehouse stocks
Dec. 31 and apparent disappearance, 1910-1947. Factory
production of crude soybean oil rose from 0.751 million lb in
1922 (the ﬁrst year for which statistics are available) to 1,454
million lb in 1946. Imports of soybean oil rose from 20.1
million lb in 1910 to a peak of 336 million lb in 1918, then
plunged from 112.2 million lb in 1920 to only 17.3 million
lb in 1921, when on May 28 the ﬁrst U.S. tariff on imported
soy oil (20 cents per gallon) went into effect. Soy oil imports
averaged 20.4 million lb/year during the rest of the 1920s
(1922-1929), and only 6.8 million lb/year during the 1930s.
After 1941 they fell to zero.
Exports of soybean oil rose steadily from 0.5 million lb
in 1925 to 90.4 million lb in 1946. From 1921 to 1930 use of
soybean oil in the U.S. averaged only 21 million lb annually.
An increasing percentage of the total was supplied by
crushing the domestic crop. Production and use of soybean
oil increased rapidly after 1934. Production rose from 35.3
million lb in 1934 to 105.1 million lb in 1935 to 533 million
lb in 1940, to an all-time high of 1,454 million lb in 1946.
Table 10 shows utilization of soybean oil by classes of
products, USA, 1931-1947. Food products are margarine,
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shortening, and other. Nonfood (Industrial) products are paint
and varnish, other drying oil products, miscellaneous, loss.
In 1933 nonfood uses of soybean oil reached 22 million lb,
accounting for 69.5% of all uses; this was, percentagewise,
an all-time high. The main uses that year were paint and
varnish (8.5 million lb), other drying oil products (7.1
million lb), and soap (4.2 million lb). After 1933 the amount
(weight) of soybean oil used in nonfood products steadily
increased, to 172.3 million lb in 1946, but the percentage
steadily decreased. In 1946 only 12.2% of U.S. soybean oil
went for nonfood uses.
Table 10 shows that the amount of soybean oil used in
margarine was as follows:
1931–622,000 lb.
1932–3,000 lb.
1933–7,000 lb.
1934–24,000 lb.
1935–1,740,000 lb.
1936–14,261,000 lb.
1937–31,791,000 lb.
1938–39,885,000 lb.
1939–70,822,000 lb.
1940–87,103,000 lb.
1941–76,634,000 lb.
1942–133,346,000 lb.
1943–198,020,000 lb.
1944–211,105,000 lb.
1945–206,642,000 lb.
1946–200,681,000 lb.
2709. Fortune. 1947. Unilever I: The heritage. 36(6):88-93,
204, 207-08, 210, 212-14. Dec.
• Summary: “The world’s most disparate and dispersed
corporation grew up from competition to combination.
Now it has to get along in a world that doesn’t like either.”
Lever Brothers and Unilever grew mostly by acquisition
and trustiﬁcation, rather than organically. It has had a virtual
monopoly in margarine and soap.
2710. Plomley, K.F. 1947. Testing of adhesives for wood.
Testing of soy bean glues. Progress Report No. 1. The gluing
properties of various species with a soya bean adhesive and
the investigation of optimum proportions of lime and caustic
soda. South Melbourne: Australia Council for Scientiﬁc and
Industrial Research. Div. of Forest Products. Project V.G.
4-4. 9 p. Dec. [3 ref]
Address: Australia.
2711. Plomley, K.F. 1947. Testing of adhesives for wood.
Testing of soy bean glues. Progress Report No. 2. The effect
of the proportion of tetrasulphide on the strength of soya
bean glue. South Melbourne: Australia Council for Scientiﬁc
and Industrial Research. Div. of Forest Products. Project V.G.
4-4. 4 p. Dec.

• Summary: When tested wet after soaking in cold water for
24 hours, glues containing from 2 to 4 parts of tetrasulphide
were markedly superior in strength to those with 0 or 1 part.
Address: Australia.
2712. Potelet (Ets. R.H.) & Cie. 1947. Lecithine. Produits
chimiques. Hormones. Desherbants. Soufre. Cuivre.
Peintures [Lecithin. Chemical products. Hormones.
Herbicides. Sulfur. Copper. Paints (Ad)]. Revue
Internationale du Soja 7(45-46):131. Nov/Dec. [1 ref. Fre]
• Summary: A plain 1/8-page ad. Note: “Ets.” is the French
abbreviation for Établissements, meaning establishment,
company or ﬁrm. Address: 11, Rue Flegier, II, Marseille
[France]. Phone: National: 55-80.
2713. Baker, A.W.; Sweigert, R.L. 1947. A comparison of
various vegetable oils as fuels for compression-ignition
engines. In: 1947. Proceedings of the National Conference,
American Society of Mechanical Engineers (ASME), Oil and
Gas Power Division. See p. 40-48. Held in Cleveland, Ohio.
[5 ref]
• Summary: The test used peanut oil, soy-bean oil (from
Swift and Company), cotton-seed oil, and diesel fuel. Of
the vegetable oils, peanut oil was found to be superior to the
other two. The cost of diesel fuel was about $0.08 per gallon
vs. approximately $1.00 per gallons for each vegetable oil.
16 tables show ﬁxed properties and performance data for
each fuel. Address: 1. Graduate student, Georgia School
of Technology; 2. Director, General Engineering, Georgia
School of Technology.
2714. Francois, R. 1947. [Manufacture of motor fuels by
pyrolysis of oleaginous seeds]. Techniques et Applications
Petrole (Paris) 2:325-27. (Chem. Abst. 41:6037). [Fre]*
2715. Brillmayer, Franz Anton. 1947. Die Bedeutung der
Soja fuer die Ernaehrung Oesterreichs [The signiﬁcance of
the soybean for the nutrition of Austria]. Vienna, Austria:
Wilhelm Frick Verlag. 103 p. Illust. 21 cm. [Ger]
• Summary: Contents: 1. Austria’s food situation: The
country cannot feed itself. 2. The human organism as a
motor (with certain fuel / nutritional / food needs). 3. How
do we feed ourselves? How to grow enough food when the
percentage of agricultural land is constantly shrinking. 4. The
soybean (Die Soja) as a nutritional factor: The soybean is
the most concentrated foodstuff, and is also called “meatless
meat.” Comparison of the nutritional value of soybeans with
animal products. Protein and fat.
5. Soya in our kitchen: 20 years ago the use of soya in
Austria was promoted in the form of Edelsojamehl (Edelsoja
ﬂour), made largely from foreign-grown soybeans. Products
now made from soya (dry egg substitute, soybean paste
(Sojabrei), soya nuts, soya almonds, cocoa, coffee {the last
3 are roasted}). Debittering of soybeans (Sojaentbitterung).
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How does one cook with soya? Green vegetable soybeans
(Gruene Sojakoerner; similar to green peas in the pods),
soy sprouts, soya tea. Soybean recipes for 6 people by Frau
Friedl Brillmayer (17 pages of Austrian-style recipes).
6. Soybean production in Austria and the possibilities
for its expansion: Statistics on increase in planted hectares
and number of growers from 1937-1944. 7. Possibilities for
industrial uses of soybeans. 8. Soya as a fodder plant: Green
fodder, hay, silage, ground soybeans (Sojapﬂanzenmehl),
straw and chaff, soybean cake and extracted meal, industrial
waste. 9. The effect on agriculture, the nutrition of the
people, and maintenance of their good health: Measures
needed for gaining acceptance and success in Austria.
Pages 68-73: The soybean pioneer in Austria was
Prof. Friedrich Haberlandt of Vienna, starting in 1878. His
interest in the signiﬁcance and relevance of soya for Austria
was inspired by the Chinese booth at the Vienna World
Exhibition (Wiener Weltausstellung). In the following years
he worked successfully to introduce the plant and make it
better known. On the basis of extensive variety trials, he
conﬁrmed his hypothesis, that the soybean would do well
wherever maize (corn) would ripen. At that time, however,
the soybean varieties used did not ripen as early as today’s
varieties especially bred for spring maturity, and because of
this the main areas where trials were conducted lay in south
Hungary, Croatia [before 1991 a republic of Yugoslavia; the
capital is Zagreb], and Dalmatia [a region on the Adriatic
coast of Yugoslavia, and a former Austrian crownland].
Haberlandt’s varieties ripened too late to be grown in
the area that is today Austria. And since the Monarchy had
enough food, the soybean soon disappeared and came to be
forgotten.
In 1920 in Austria, after a long pause, the ﬁrst soya
acclimatized in Austria was planted. Once again soybean
production began in this country.
Starting in 1921 Prof. Dr. Drahorad and I
began cooperative work at Platt in lower Austria
(Niederoesterreich). The varieties we used were adapted over
a number of years using strict selection processes. Then in
the following years we initiated preliminary trials in all the
Austrian provinces (Bundeslaendern).
In 1929 the ﬁrst soybean exposition was held in the
banquet hall of the country villa at Linz (Landhaus in
Linz), sponsored by the Austrian Department of Agriculture
(Landwirtschaftskammer), and there were already more
than 100 samples exhibited, all from upper Austria
(Oberoesterreich).
Up until 1937 about 1,400 farmers in Austria were
registered, part of them grew soybeans experimentally and
part of them expanded their production area year after year.
But there was no ready market. The soybean was so
cheap on the world market, that its production in Austria was
not proﬁtable. The world market price dropped to its lowest
level in 1933, £6.07 sterling per tonne! The unassuming and

easily satisﬁed Chinese peasant could produce soybeans so
cheaply that the nutritional value of a kg of meat cost 5 times
as that from a kilogram of soya...
The Viennese soybean industry that existed at the time
using primarily imported soybeans, decided to support and
buy Austrian-grown soybeans and voluntarily paid the higher
price. Nevertheless, because of the low world market price,
the possibilities for sale were at hand, but the price offered
no incentive to expand soybean acreage.
Contrary to this was the promotion I did for soya as
being excellent fodder, and defatted soybean meal soon came
to be widely used in this way.
Thus did the soybean breeding work, with ﬁnancial
support, start again. We then succeeded in moving our Platt
breeding operation partially to foreign countries, to Voorburg
in Holland, to St. Sylvain d’Anjou in France, and to
Casablanca in Morocco. On a modest scale, soybeans grown
in Austria could also be exported. Also several large batches
were dispatched. So to Turkey and Greece, to Dobruja [a
region now in southeast Romania and northeast Bulgaria], to
Persia, Holland, and France, and a shipment of 15,000 kg of
Platter gelben Riesen to Morocco.
In 1937 the Austrian soybean growers formed a “Soya
Ring” (Sojaring) in order to better represent their position
as a solid organization. Soon new soybean breeding places
developed, and from them came new varieties: the Angerner
and the Wolfsthaler. The Soya Ring continues to expand.
During World War II, I.G. Farben had large areas planted
to soya in Romania, Bulgaria, and Yugoslavia. This total area
reached a peak of about 150,000 hectares in 1942.
In 1937 in Austria, only 16 farms (Betriebe) grew 68.14
hectares yielding 83,521 kg of soybeans (1,226 kg/ha).
In 1940 this increased to 315 farms growing 1,526.99 ha
yielding 957,809 kg of soybeans (627 kg/ha). In 1944 868
farmers grew a record 2,461.17 ha of soybeans (production
not given for 1944). The four main growing areas, in
descending order of number of hectares grown in 1944,
are: Lower Austria and Burgenland 1,311.67, Kaernten and
Steiermark 71.54, Vienna 46.27, and Upper Austria 1.24.
The climate in Austria varies widely from region to region.
Production is measured in units of Doppelzentner (dz); 1
Doppelzentner = 100 kg. In 1943 the best yield in one region
was 28.00 dz/ha (2800 kg/ha or 41.6 bu/acre) in Lower
Austria. The best yields per region rose from 2,100 kg/ha in
1937 to 2,800 kg/ha in 1943, both in Lower Austria.
Figures: (1) Austria is 25.2% cultivated land, 27%
grassland, 37.3% forests, and 10.5% unproductive (p. 4). (2)
Area in Austria used to grow: Wheat 12%. Rye 17%. Barley
8%, Oats 13%, Potatoes 10%. Beets 3%. Sugar beets 1.8%.
Gardens 4.5%, Vineyards 1.8% (p. 6). (3) Graph shows
Austrian domestic-production + imports of wheat, rye,
barley, oats, maize, and potatoes (p. 7). (4) Food needs (in
million dollars): Cereals 120. Swine 60. Cattle 15. Flour 12.
Coffee, tea & semi-tropical fruit 35. Fruit 20. Vegetables 10.
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Beer 10. Poultry 10. Rice 8. Oil 5 (p. 11).
(4) Photosynthesis drives the human motor (p. 13).
(5) The human motor needs carbohydrates and protein. (5)
Austrian population in 1875 was 61% rural, 33% towns, 6%
cities; in 1900 46% rural, 28% towns; 16% cities; 1925 was
36% rural, 37% towns, 27% cities (p. 25). (6) In 1942 about
150,000 ha of soybeans were planted in southern Europe. In
the USA it was 1,389,000 ha in 1940, 3,960,000 ha in 1941
and 5,660,000 ha in 1942.
(7) Composition of the soybean shown graphically (p.
33). (8-9) The many different foods that can be made from
the soybean (p. 44 & 67).
(10) Increase in soybean cultivation area and production
of the Soya Ring (Sojaring) (in hectares) from 1937-1944 (p.
72-73; see above). (11) Industrial products that can be made
from the soybean (p. 83).
Photos: (1) A single soybean plant, with pods, of the
Austrian breed Platter 458 (p. 30). (2) Austrian soybean
varieties being raised in the Platt breeding nursery and
several experiments are underway (p. 69). (3) Trials with
varieties, row width, and time of planting in Casablanca,
Morocco. Two white house (one having two stories) are
visible behind the ﬁelds of soybeans (p. 70).
(4) A soybean puriﬁcation and drying facility. The next
step will be to process the soybeans into soy oil and soybean
meal at the factory of Dr. Winkler & Co. in Vienna, XII,
in the year 1946. (5) Making soybean silage (p. 77). (6) A
soybean debittering apparatus (p. 78).
(7) Hydraulic presses with which part of the oil is
pressed from the soybeans. (8) Lehmann milling machinery.
(9) Soybean cleaning equipment; an aspirator (p. 81).
(10) One of the large soybean meal warehouses in which
is meal is stored in sacks. (11) Round, pressed soybean
cakes. Half of the oil remains in the cakes and, after milling,
ends up in the meal (p. 82). (12) High-growing fodder
soybeans, suited for making hay or silage. A smiling lady
with two long braids, holding up a rake in her right hand,
stands waist-deep in the tall plants (p. 88).
(13) Soybean plant-meal (Soja-Pﬂanzenmehl, slightly
enlarged) (p. 90). Address: Austria.
2716. Brillmayer, Franz A. 1947. Wunderpﬂanze “Soja” [The
wonder plant, soya]. Vienna, Austria: Wilhelm Frick Verlag.
64 p. Gruene Buecherei series, Vol. 14, Anton Eipeldauer,
editor. [Ger]
• Summary: Contents: What is the soybean? Is our current
food reform sound? The soybean as a source of food. The
soybean in our cookery: Debittering soybeans, how do I cook
soya? (recipes for whole soybeans, soy grits {Sojagriess},
cooked ground soybeans {Sojamasse}, mashed soybeans
{Sojabrei}, green vegetable soybeans harvested in the pods
{Grüne Sojakörner}, soy sprouts {Sojakeime}, soya tea
{Sojatee} made from soybean leaves). Soybean botany,
varieties, and the goals of breeding. Where soybeans can

be grown in Austria (map). Soybean cultivation. Industrial
possibilities (soybeans for oil, meal, and lecithin; Hansa
Muehle; non-food industrial products). Soybean as fodder
and feed. Economic prospects.
Contains a detailed history of the introduction of
the soybean to France. The ﬁrst soybeans in France were
grown in the Jardin des Plantes in Paris in 1779, mainly
for scientiﬁc interest. In 1857-58 the National Society for
Acclimatization conducted agronomic trials in Vitry sur
Seine, obtaining good results. Seeds were planted May 1012, they set ﬂowers on 25 July, were harvested at the end of
October, and yielded an average of 183 seeds per plant. In
1859 the House of Vilmorin-Andrieux had a bad harvest with
late varieties from China.
After the 1873 Vienna Exposition, the work and writings
of Haberlandt had their effects in France. Address: Austria.
2717. Drackett Company (The). 1947. Annual report.
Cincinnati, Ohio. 28 p. 28 cm. For the ﬁscal year ended Sept.
30, 1947.
• Summary: Sales rose 40% over the previous year to
$22,681,897. Net earnings (proﬁts) rose 58% to $975,131.
“The reported increase of 58% in proﬁts of the last year over
the preceding year has been due largely to very favorable
market conditions in the purchase of soybeans, and in the
sale of soybean oil and soybean oil meal.”
“Proteins: During the past year our laboratories and
plant made quality improvements in our isolated industrial
proteins far beyond our expectations. Our present product is
so superior to that of a year ago, that we have been able to
enter large and important ﬁelds that heretofore were closed to
us. In one industry we are now supplying about 10% of the
total tonnage of such products used by that industry... Plans
are under way for the expansion of our production facilities.
Plastics: The company’s “new plant went into
production about mid-year and is now turning out high
strength molding compounds in considerable volume... The
method which we developed for making this material into
preforms of a size and shape to ﬁt the molders particular job
has gained us a marketing advantage.”
“Azlon: A market change occurred in 1947 in the textile
industry that has postponed the date when Azlon can be
expected to contribute importantly to our proﬁt. We realized
from the time that we began to sell [note the word “sell”]
Azlon in the war period that the shortage of textile ﬁbers was
to some degree responsible for its acceptance. We realized
that our product must be constantly improved if it were to be
continuously successful under normal peacetime conditions.
“During the early months of 1947, the sellers’ market
in textiles, that had obtained during the war period, changed
rather suddenly to a buyers’ market. Competition again
became keen [especially from Dupont’s nylon, which had
been used by the military during World War II] and quality
was again an important consideration. While we had made
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considerable improvement in our product, it did not meet
the higher quality standards in the textile industry. It became
apparent that to attempt the marketing of our product under
these changed conditions, even though quality was improved
over that considered satisfactory a year before, might inﬂict
permanent injury on our product’s potential. We, therefore,
reduced our production to an experimental level. Orders
were placed for new equipment and work was started on the
redesigning and rebuilding of some equipment already in the
plant.
“But we know that there is a most attractive potential
market for Azlon when perfected. We continue to carry on
an aggressive program of research and plant development
and that program is obtaining important results. It is our
judgment that we should not aggressively market a product
that is merely salable, but rather proceed slowly with that
phase of the program until research has established a quality
and dependability that will make this Azlon product as
highly appreciated in the textile industry as other Drackett
products are elsewhere.”
Large sepia photos (p. 2-3) show Drackett soybean oil in
railroad tank cars, Drackett 44% protein soybean oil meal in
100 lb gunny sacks, Ortho Protein in 100 lb multiwall paper
sacks, and a skein of unpackaged “Azlon Fiber.” Another
photo (p. 19) shows a woman “testing ﬁber in the Azlon
laboratory.” Address: Executive ofﬁces: 5020 Spring Grove
Ave., Cincinnati, Ohio.
2718. Markley, Klare S. 1947. Fatty acids: Their chemistry
and physical properties. New York, NY: Interscience
Publishers, Inc. 668 p. Illust. Author index. Subject index. 24
cm. 2nd edition, 1960-68. 5 vols. [1449* ref]
• Summary: Chapter 1, titled “Historical and general,”
contains good introductory and background material. In
about 1815 Chevreul established the fact that the common
animal and vegetable fats and oils were composed of
glycerol and the higher fatty acids.
The term interesteriﬁcation is used broadly in this work
to refer to a number of reactions in which an ester of a fatty
acid may react with fatty acids, alcohols, or other fatty acid
esters to produce an ester differing in composition from
the original ester. The basic types are: alcoholysis, ester
interchange, acidolysis, or mechanism of interesteriﬁcation.
Haller (1906) applied the method of alcoholysis to margarine
and related products.
Soybeans are discussed as follows: Growth of the
soybean industry in the USA. “The development of the
soybean industry in the United States is a good example of
these [almost unlimited] possibilities. The production of
soybeans was increased from 4,800,000 bushels in 1925 to
195,000,000 bushels in 1943, and during the same period
the production of soybean oil was increased from 2,500,000
pounds to 1,233,000,000 pounds” (p. 10).
Palmitic acid in soybeans (p. 23). Hexadecenoic acid

in soybeans (p. 27). Linolenic acid in linseed, perilla, chia,
and soybeans (p. 28). Linoleic acid in soybeans (p. 30, 61).
Structural isomerism–absorption spectra of soybean oils.
Means of shifting the double bonds of linoleic and linolenic
acids to conjugated positions by fractional distillation of
soybean oil (p. 54). Infrared absorption spectra curves
(p. 137, 150). Use of ultraviolet spectroscopy to detect
soybean oil in mixtures with cottonseed oil (p. 154). Ionic
reactions: Preparation of metallic soaps for use in greases
(p. 251). Esters of erythritol and pentaerythritol–Reaction
with the fatty acids of soybean oil (p. 285). Esteriﬁcation of
soybean oil fatty acids with polyhydric alcohols (p. 286).
Interesteriﬁcation: Hardened soybean oil behaved like
ﬁsh oil with respect to glycerolysis (p. 304). Modiﬁcation
of drying oils–Improvement of soybean oil by reaction
with tung fatty acids (p. 309). Pyrolysis and subsequent
hydrogenation of calcium and magnesium soaps of the mixed
fatty acids derived from soybean oil (p. 322). Polymerization
of the fatty acids and monoesters of soybean oil (p. 332).
Component fatty acids of hydrogenated soybean oil (p. 366),
and formation of geometric isomers (trans-isomers, p. 371).
Selective oxidation (p. 392). Oxidation of soybean oil with
per acids (hydrogen peroxide, peracetic and persulfuric
acids; p. 422-23). Catalyzed ammonolysis (p. 492-93).
Reaction of nitrosyl chloride with unsaturated fatty acids (p.
518). Synthesis of fatty acids by plants: Hexose condensation
hypothesis (p. 565); Effect of environment and variation in
unsaturation (p. 569). Solubility methods of separation of
fatty acids: Limitations of lead salt method. Emersol process
for the separation of fatty acids (p. 614). Address: Principal
Chemist–Oil, Fat, and Protein Div., Southern Regional
Research Lab., New Orleans, Louisiana.
2719. Eichberg, Joseph. 1947? The lecithin story–with a
moral. [Long Island, New York]. 10 p. Undated. 28 cm.
• Summary: “Back in 1929, I made a trip through the
Midwest with Dr. Bruno Rewald [who arrived in New
York harbor from Hamburg on Aug. 19]. of Hamburg,
Germany–the chemist who probably did more than any other
individual to ﬁnd uses and markets for soybean lecithin
and merchandise accumulations of what had been referred
to as soybean ‘sludge’ or even ‘slime’ and less insultingly
as ‘gums’. I went in quest of a domestic source of lecithin
which we were importing from Hamburg while Dr. Rewald
was trying to interest some one in the Bollmann extraction
process but at that time no one could be found who wanted
to take a chance on solvent extraction of soybeans. Today,
we are having trouble ﬁnding 50 lbs. of non-solvent tank
bottoms from soybean oil not subjected to high processing
temperatures for a physician who believes that such
phosphatides may possess greater value for his purposes than
solvent extracted material.
“Unquestionably, the name ‘lecithin’ was a potent tool
in the hands of the sales manager as compared with ‘sludge’
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or ‘gum.’ Here certainly is a moral of some kind. Our early
imports at a cost of 65¢ per lb., without duty, etc., seemed
not expensive when we were told that egg lecithin sold for
$30.00 per lb. This high price did not help introductory
efforts in the U.S.A., especially after the crash in Oct. 1929,
and although we succeeded in obtaining reductions later, the
imports from Europe were not bought in a free market due to
the existence of cartel arrangements.
“The sales of lecithin to margarine manufacturers in
this country were slow in developing. Due to the low price
of fats and the relatively high price of lecithin, its use added
materially to the cost. We spent months and years getting the
approval of the B.A.I., the Food and Drug Administration,
the Bureau of Internal Revenue and then had to overcome
objections to color, taste, lack of water-binding offset, etc. (in
spite of claims then made on the other side).
“In the meantime, we had found a new use for lecithin
in the chocolate industry and sales in this ﬁeld developed
rapidly because of the resulting improvements in processing
and product quality and the saving in cocoa butter–at that
time lecithin was four or ﬁve times as expensive as cocoa
butter–today, the price pattern is the reverse and lecithin
effects very much larger savings. The chocolate industry
remains one of the largest consumers of lecithin and this
outlet developed directly as the result of research studies in
this country. Unless similar research is carried on today and
on a more extensive scale, prospects for growth in lecithin
are dim.
“But such research is not being encouraged today in
spite of the fact that production, all domestic, has grown to
about 30,000,000 lbs. per annum. The bulk of this lecithin
is being sold as a by-product at prices reﬂecting little if any
proﬁt and the moral is plain–to get the management to spend
for research, you have to hold out the hope of a decent proﬁt.
“Undoubtedly, lecithin would be commanding higher
prices today if it still held the markets it once had in the
baking industry and in the petroleum industry where a
large tonnage was sold from 1938 to 1946 for surface
active and anti-oxidant effects. But lecithin remained the
same while the newer and more powerful monoglycerides
and polyoxy compounds took over in the baking ﬁeld at
prices two and three times higher, and tailor-made additives
replaced lecithin in lubricating oils, for reasons of greeter
stability, detergency and inhibiting potency. And the moral
is an old and familiar one–you can’t stand still, you can
only go forward or backward. Where production of lecithin
has outrun existing demand, there has been a tendency to
dump the surplus abroad often at ruinous prices, a doubtful
expedient since there is substantial productive capacity
abroad awaiting only supplies of soybeans to pre-empt the
foreign market–and the prospective easing of international
tensions may make more beans available to Europe from
the Far East over and above the exports of beans from this
country. Moreover, the trend in many countries toward

more industrialisation. and self-sufﬁciency must not be
overlooked.
“Lecithin has its limitations, and research to extend
its usefulness, enhance its value, has scarcely began.
Considering such limitations and the low price of lecithin,
it should be an attractive material–one might even say raw
material–for research, certainly on the part of the major
producers, both individually and collectively, lecithin has
long been spoken of as an emulsiﬁer but commercial lecithin
is, in fact, a very poor emulsiﬁer. Commercial lecithin
has an odor, a taste, a color, lacks heat stability, presents
solubility problems, etc., etc. It is an anti-oxidant and metal
sequestering agent but not a powerful one. There is a lot of
room for research. Fortunately, some progress is being made
in lecithin research and development.
“It may be pertinent to inquire brieﬂy into the nature
of conventional commercial soybean lecithin which, as
we know, usually contains a carrier of about 35% soybean
oil. The remaining 65% of acetone insoluble phosphatides
consist of roughly equal parts of lecithin, more accurately
designated phosphatidyl choline, of cephalin, which term,
however, is becoming obsolete as it has included several
substances, especially, in the case of soybean phosphatides,
phosphatidyl ethanolamine which is now known to be
soluble in alcohol, and of inositol phosphatides, a material
not yet completely elucidated.
Note: This is the earliest English-language document
seen (March 2016) that contains the term “phosphatidyl
choline.”
“The crude inositol-containing lipid is variously reported
to contain galactose, mannose, arabinose and glucose as
well as ethanolamine and fatty acids. It is possible that the
phospho-inositide occurs in combination with phosphatidic
acid. Recent investigations have revealed the presence in the
inositol lipid fraction of a long chain cerebrin base which
may account for as much as 20% of the nitrogen, for which,
the name ‘phytosphingosine’ has been suggested. Small
amounts of amino acids have been detected on hydrolysis. It
thus appears that several compounds of inositol are present,
including some which contain no nitrogen but do contain
phosphoric acid esters of sugars.
“The foregoing will indicate the difﬁculty of applying
a simple chemical treatment to commercial lecithin to yield
a uniform ﬁnished product. The carrier of soybean oil is
an interfering substance and yet its removal by repeated
acetone extraction is an expensive operation. There are
references in the literature to sulfonated lecithin and pilot
plant work which has been carried out in recent years but
the facilities needed to sulfonate without partially destroying
the phosphatide have not yet been established. Similarly,
hydrogenation studies have shown that a more homogeneous
material can be obtained with promising characteristics but
more work needs to be done to simplify separation of the
catalyst. The use of halogenated lecithin in lubricants has
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been suggested and it is possible to chlorinate commercial
soybean lecithin with relative ease. However, up to now, the
chlorinated lecithin has had insufﬁcient evaluation.
“In preliminary tests with 2.5% on the vehicle solids in
a ﬂat alkyd paint made with odorless solvent and without
anti-skinning agent and stored in half-ﬁlled containers, the
paint with chlorinated lecithin showed the greatest stability
against increase in viscosity. In another test an alkyd
with chlorinated lecithin had better surface state retention
(reﬂectance) under 50 hours of Weather-ometer exposure
(with water spray).
“Parenthetically, it is of interest to note the observation
made in other work about the same time with a styrenated
alkyd paint, that less sedimentation occurred when the
lecithin was added as a part of the ‘thin down mixture’ rather
than to the grinding mixture and the sediment was more
easily redispersed; also there was less decrease in whiteness
during 168 hours in the Weather-ometer, This same paint
without lecithin showed much more setting than either
sample with lecithin. Several treatments may be combined.”
Continued. Address: President, American Lecithin Co, Inc.,
Elmhurst, Long Island, New York.
2720. Koch, Th. 1948. Kunstoffen op eiwitbasis [Synthetic
substances based on protein]. Chemisch Weekblad 44(3):2935. Jan. 17. [48 ref. Dut]
• Summary: Discusses the production of plastics and
synthetic ﬁbers from soybean protein, rennet- and acidcaseins, and zein, with particular reference to the chemistry
of hardening by formaldehyde, of sulphur cross-links, and of
various after-treatments. Address: Researchlaboratorium der
A.K.U.
2721. Windsor Daily Star (Essex County, Ontario, Canada).
1948. Provides nourishing meals costing three cents each:
Versatile source of shortening and industrial oils makes good
Ontario cash crop. Jan. 20. p. 5-6.
• Summary: Robert H. Peck of River Canard, Ontario, has
grown soy beans for 22 of his 33 years. “It is his conﬁdent
faith that the soy bean will have more to do with Canada’s
future health and wealth than most people suspect... He
raised his ﬁrst soy beans for a school fair in 1925. Since
then he has planted more and more each year until in the
middle 1930s, he began devoting a considerable acreage to
registered seed production. Last fall his beans took ﬁrst prize
at the Royal Winter Fair at Toronto but, to his chagrin, only
placed second in the International Grain and Feed Show at
Chicago [Illinois].
In October 1947 “he was made a director of the
American Soy Bean Association, becoming the ﬁrst
Canadian to be chosen for the governing body of that
organization since, in 1929, G.I. Christie of Guelph served as
president.
“In 1947 Bob Peck raised about 800 bushels of high-

grade seed soy beans on 50 of his 180 acres of farmland
at River Canard, seven miles south of Windsor, as well
as running a test plot for the Harrow Experimental Farm,
where new varieties are developed... In all Canada nearly
200,000 acres of farmland were devoted to soybeans last
year, as compared with 10,000 acres in 1941.” About 88%
of Canadian soy beans are produced in Western Ontario,
chieﬂy in Essex and Kent Counties. Some are grown in
Middlesex, Elgin, and Lambton Counties. Soybean oil is
now widely used in making shortening, while the meal is
used to feed dairy cattle and poultry. Soybean oil can also
be used to make more than 4,000 industrial products, such
as paints, plastics, and linoleums. In the USA it serves as a
basic ingredient in oleomargarine. “New uses are constantly
being sought by such ﬁrms as Victory Mills, Limited, which
recently announced the establishment of a $300,000 research
project directed by Dr. W.D. McFarland, former head of
the chemistry department of MacDonald [sic, Macdonald]
College in Quebec.”
A large photo shows Mr. Robert H. Peck with a sack of
soybean seeds. Also discusses the work of Meals for Millions
in using soybeans to develop a 3-cent meal to feed the
hungry in Europe.
2722. Beckel, A.C.; Belter, P.A.; Smith, A.K. 1948. Solvent
effects on the products of soybean oil extraction. J. of the
American Oil Chemists’ Society 25(1):7-9. Jan. [5 ref]
• Summary: Describes solvent extraction using ethyl
alcohol. The solvents used in this study were carbon
tetrachloride, trichloroethylene, ethylene dichloride, isobutyl
alcohol, isopropyl alcohol, ethyl alcohol and hexane
(boiling point range 38º to 60ºC). Hexane (which is very
ﬂammable) and the chlorinated hydrocarbons are known
for their excellent oil solvent properties. The chlorinated
solvents have the additional advantage of nonﬂammability
but the disadvantage of corrosiveness. The alcohols are
less favorable as oil solvents and must be used at high
temperatures to be completely miscible with soybean oil.
“A light-colored protein is essential for important
industrial applications such as paper coatings and textile
ﬁbers as well as for many food uses.” Isolated protein [soy]
extracted with ethanol has a near-white color, whereas that
extracted with hexane has a less desirable brownish color.
Ethanol has another advantage; it extracts most of the bitter
principle and much of the beany ﬂavor from soybean ﬂakes.
Moreover, the crude soy oil from ethanol extraction is
lightest in color, and lowest in fatty acids and break value.
And ethanol can be removed from soybean oil at a lower
temperature than can the higher alcohols, hexane, or the
chlorinated hydrocarbons.
Summary: “Ethanol extraction gave the best results
with respect to the color of oil, meal, and protein, and it also
served as a debittering agent for the soybean meal.” Address:
Northern Regional Research Lab., Peoria, Illinois.
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2723. Plomley, K.F. 1948. The effect of the proportion
of tetrasulphide on the strength of soya bean glue. South
Melbourne: Australia Council for Scientiﬁc and Industrial
Research. Div. of Forest Products. Project V.G. 4-4. 4 p. Jan.
Project V.G.4. Testing of adhesives for wood. Subproject
V.G. 4-4. Testing of soya bean glues. Progress report No. 2.
• Summary: The glue shear strength of jarrah plywood
bonded with soya bean glues containing 5 different amounts
of tetrasulphide was determined. When tested wet after
soaking in cold water for 24 hours, glues containing from 2
to 4 parts of tetrasulphide were markedly superior in strength
to those with 0 or 1 part. Address: Australia.
2724. Soybean Digest. 1948. New ADM plant is opened. Jan.
p. 28.
• Summary: “The world’s largest vegetable oil processing
plant, a $1,250,000 installation devoted exclusively to
processing oil bearing seeds, was placed in operation at
Minneapolis [Minnesota] January 2 by Archer-DanielsMidland Co.
“T.L. Daniels, ADM president, said the plant was
designed to utilize war-developed chemicals, particularly
those from the petroleum and synthetic rubber industries, in
conjunction with linseed and soybean oils.” A photo shows
Samuel O. Sorenson, Walter G. Andrews, and J.W. Moore
inspecting ADM’s new vegetable oil processing equipment.
“Another unit now under construction is designed to
solvent extract the oil from ﬂaxseed and soybeans by a
new process recently patented by the ADM engineering
department.”
Other units... will separate the linseed and soybean
oils produced into their component parts of fatty acids and
glycerine to obtain the basic ingredients from which can
be produced tailor-made special oils for the paint, varnish,
linoleum, cosmetic, pharmaceutical, printing ink, and other
major industries.
2725. Soybean Digest. 1948. Noted chemist dies suddenly
[Dr. Bruno Rewald]. Jan. p. 29.
• Summary: Dr. Rewald died in Minneapolis, Minnesota on
3 Oct. 1947 of a heart attack at age 65. He was a chemist
who was “actively interested in soybeans in three countries,
Germany where he was born, and the United States and
England.
“He became interested in soybeans in the early 20th
century in Germany, when he helped to purify extracted
soybean oil. One of the impurities was lecithin, which
has become one of the most valuable byproducts of the
soybean industry. From that time on he made lecithin and
phosphatides his life work. He had a hand in all the industrial
uses to which lecithin is put–margarine, chocolate, leather
and as an emulsiﬁer in general.
“Dr. Rewald became interested in soybeans in general,

and made himself familiar with their growth and cultivation.
At that time all soybeans came to Germany from Manchuria.
Efforts to cultivate them in the Balkans met with little
success.
“In 1928 he ﬁrst came to America on a coast-to-coast
lecture tour trying to interest Americans in the soybean, then
relatively unknown by the public. During the trip he made
many contacts in the U.S.
In 1933 Dr. Rewald made his permanent home in
England and helped to establish the ﬁrst lecithin factory there
during the war. He came to this country for a short visit in
1946 and again in 1947.
2726. Terrill, R.L.; Mitchell, Frank. 1948. Soybean oil in
protective and decorative coatings. Soybean Digest. Jan. p.
12-13.
• Summary: “Soybean oil is classiﬁed as a semi-drying oil,
being intermediate in character between olive oil (a nondrying oil) on the one hand and linseed oil (a drying oil) on
the other.”
Photos show: A boat “painted with soybean oil base
paint.” An attractive Iowa farm home, belonging to Harry L.
Langlas of Marengo, Iowa, painted with “soybean oil base
paint.” Address: Members, Soybean Research Council.
2727. Business Week. 1948. Water-mix paints go to town:
sales of resin-emulsion type hit 20-million gallons last year;
makers see even bigger market ahead. Sherwin-Williams will
concentrate sales efforts this year on Kem-Tone for interior
work. No. 963. p. 58-59. Feb. 14.
• Summary: Water-thinned resin-emulsion paints–which are
the fastest growing sector of the paint market–are cutting into
the market for traditional oil-base paints. The new paints are
made of emulsions of blended oils, synthetic resins, stable
pigments, and water. They come in high-gloss and semigloss
ﬁnishes, and can be on both interiors and exteriors.
Leading companies in the ﬁeld are: Sherwin-Williams
(with Kem-Tone), E.I. du Pont de Nemours & Co (with
Speed-Easy), and the Glidden Co. (with Spred).
A portrait photo shows Arthur W. Steudel, president of
Sherwin-Williams Co.
2728. Burnett, R.S.; Eichenberger, W.R. 1948. Modiﬁcation
of soy protein for paper coating applications. Paper Trade
Journal 126(7):51-52. Feb. 12. Summarized in Soybean
Digest, July 1948, p. 31. [3 ref]*
• Summary: Possible variations in the properties of soy
protein are almost inﬁnite. It must be tailor made to ﬁt the
particular application for which it is intended. Viscosity-pH
curves have been shown to be a means of characterizing
and evaluating commercial soy proteins. The soy protein
prepared for use by the paper coating industry, where
adhesive strength and ﬂow properties are important, has been
greatly modiﬁed by subjecting it to alkali processing. This
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modiﬁcation is believed to result in a partial unfolding of the
globular shaped molecules to the ﬁbrous shape, accompanied
by a probable decrease in molecular size. Address: Central
Soya Co., Decatur, Indiana.
2729. Hilbert, G.E. 1948. Soybean studies at the Northern
Regional Research Laboratory. Chemurgic Digest. Feb. p.
11-14. [20 ref]
• Summary: Condensed from an article in Soybean Digest.
Sept. 1947, p. 42. Address: Director, Northern Regional
Research Lab., Peoria, Illinois.
2730. Product Name: Kelkote (Industrial Isolated Soy
Protein).
Manufacturer’s Name: Spencer Kellogg and Sons, Inc.
Manufacturer’s Address: Buffalo 5, New York.
Date of Introduction: 1948 February.
Ingredients: Soybeans.
New Product–Documentation: Soybean Digest. 1948.
May. p. 42. “’Kelkote,’ a scientiﬁcally prepared soy protein
that nearly approaches the reﬁnement of isolated proteins, is
described in a bulletin” issued by the company in Decatur,
Illinois. Kelkote has been in production for some months.
2731. Wing, David G. 1948. A farmer looks at chemurgy.
Soybean Digest. Feb. p. 12-13.
• Summary: “As far back as 1904 when the soybean was
ﬁrst imported from the Orient, my father and his 2 brothers
[near Mechanicsburg, Ohio] started raising a few soybeans,
which we laboriously cut by hand, threshed, and sold
for seed, mostly to farmers who raised them for hay and
silage... ‘What will happen to the price of soybeans when the
cheaper coconut and palm oils come back from the South
Paciﬁc?’ That, of course, is the $64 question.” Address:
Mechanicsburg, Ohio.
2732. American Soybean Association; National Cotton
Council. 1948. Progress in products (Technicolor motion
picture). Hudson, Iowa. 25 minutes. 16 mm. Released on
March 1. *
• Summary: Jointly produced and sponsored by the
American Soybean Assoc. and the National Cotton Council,
this ﬁlm depicts the use of cottonseed oil and soy oil in
margarine, the part that agriculture plays in industry, and the
way in which a new industry helps other existing industries
by broadening their markets and creating new ones.
Reviewed in Soybean Digest (May 1948, p. 42; June
1948, p. 34; July 1948, p. 34; Sept. 1948, p. 104; Oct. 1948,
p. 34; Nov. 1948, p. 19, 40-41). Released on 1 March 1948,
it had 900 bookings in the ﬁrst 6 weeks after release.
By June 1, 1948, bookings on the Technicolor margarine
ﬁlm “had reached the large total of 1,600. There were
bookings in all the 48 states, with California, Pennsylvania,
Indiana, and Texas each having well over 100. Film shows

the part soybean and cottonseed oils play in margarine.”
By June 30 over 90,000 people had reportedly seen the
Technicolor ﬁlm. “A total of 1,893 bookings had been made
by that date. Bookings may be made through the executive
ofﬁces of the American Soybean Association, Hudson,
Iowa.”
By 31 Aug. 1948 the ﬁlm had been booked 1,272
times and over 230,000 people had seen it. It was shown
at the 1948 ASA convention on Sept. 13-15 in Memphis,
Tennessee.
As of 27 Sept. 1948 “the margarine movie has been
shown 1,193 times to 166,890 people” [numbers revised
downward].
By late October it was reported to have been shown to
206,346 people. Address: Hudson, Iowa.
2733. American Soybean Association. 1948. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 112 p.
Advertisers’ index. 22 cm.
• Summary: A table (p. 48) shows “Canadian consumption
of soybean oil” (1938, 1944, 1945) for each of eight different
uses. In 1938 some 2.4 million lb were used including 1.6
million lb in soaps and washing compounds. In 1944 some
11.2 million lb were used in slaughtering and meat packing.
Address: Hudson, Iowa.
2734. Howard, Louis B. 1948. Chemurgy: Servant or master.
USDA Bureau of Agricultural and Industrial Chemistry.
AIC-186. 8 p.
• Summary: The word chemurgy is new, but the idea is
old. The primitive hunter who prepared the metal for his
bronze and iron weapons performed a chemurgic operation,
and the early herdsman who turned milk into cheese was
also one of the ﬁrst chemurgists. Thus, in the literal sense,
chemurgy or chemistry at work can be used to include any
application of chemistry. Due, however, to the circumstances
under which the expression chemurgy was ﬁrst proposed,
the word has come to have a more restricted meaning and
is used to describe the industrial utilization of agricultural
raw materials. The name is now applied to any operation
concerned with the processing of an agricultural raw material
to produce a more ﬁnished product. From the time of the
primitive hunter and herdsman on down to the present,
chemurgy in this sense has been outstanding among man’s
many tools in his march toward a higher standard of living.
“However, chemurgy, like all great movements, has
within it the seeds of good and evil. It remains for us who
are engaged in this work and those who are interested in
its continuation to determine the path that chemurgy shall
follow, and whether it is to be our master or our servant. If
we allow ourselves to be carried away by the romance of the
substitution of the farm for the mine and oil well, and neglect
the economics of the picture, we shall ﬁnd ourselves the
slaves to an illusion rather than the masters of a great idea.
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It is only when chemurgy is used intelligently as a tool to
search for proﬁtable outlets for agricultural commodities to
provide raw materials for industry, and to create new wealth
that it becomes our obedient servant. Let us look at some
of the sensible applications of chemurgy during the past
century.
“One of the earliest non-food chemurgic industries in
this country began around 1850 when Kingsford started
the commercial production of starch from corn. Portions of
other crops have been used for industrial purposes from time
to time, but no organized effort had been made to promote
the use of large quantities of crops in industry until the
chemurgic movement, as we know it today, got under way in
1935.
“The soybean is often referred to as a good example
of a chemurgic crop because it has made such phenomenal
progress in such a short time. Since 1904, the production
of soybeans has increased from nothing to something like
200,000,000 bushels last year.” Address: Chief, Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration, USDA.
2735. O’Hare, George A. 1948. Vegetable drying oils in the
ﬂoor covering industry. J. of the American Oil Chemists’
Society 25(3):105-07. March.
• Summary: The ﬂoor covering industry makes both “soft
goods” (carpets, rugs, etc.) and smooth surface ﬂoorings
(such as linoleum, printed felt base, asphalt, rubber, ceramic,
and plastic tiles). Only linoleum and printed felt base use
signiﬁcant amounts of vegetable drying oils.
“Linoleum in its simplest form is a plastic composition
made from oxidized linseed oil, natural gums and resins,
pigments, and organic ﬁllers such as ground cork or wood
ﬂoor. The composition has a base of woven or felted fabric
and is usually made in thickness up to about 0.25 inch.”
The word “linoleum” is derived from the Latin words
linum (ﬂax) and oleum (oil). In 1863 linoleum was ﬁrst made
in England by Frederick Walton. In 1874 the ﬁrst linoleum
plant in the United States began operations on Staten Island,
New York.
Any oil used to make linoleum must be readily
oxidizable, with or without resins, to give a tough, rubbery
gel. Many oils have been used for complete replacement of
linseed oil.
“Soybean oil gives a more ﬂexible, softer end product
with excellent color. The serious objection to soybean oil”
is the long time required to make the cement and seasoning.
However, partial replacement of linseed oil by soybean oil
gives linoleum of excellent quality. Preliminary research
using chemically treated or segregated soybean indicates that
these oils give improved processing and seasoning times.
A table from the Bureau of Census on oil consumption
(in millions of pounds) gives statistics for 1938, 1945, 1946,
and 1947 (1st half) for linseed oil / soybean oil.

1938–Paint and varnish 216 / 15. Floor covering and
oilcloth 55 / 3.5.
1946–Paint and varnish 362 / 25. Floor covering and
oilcloth 66 / 6.5. Address: Congoleum-Nairn, Inc., Kearny,
New Jersey.
2736. Business Week. 1948. Drackett’s stake in soybeans:
Ohio household-chemical manufacturer’s bean and plastics
operations grow by leaps and bounds. Diversiﬁcation
products now account for 81% of the company’s sales.
Proﬁts up, too. May 8. p. 30, 32, 34.
• Summary: In addition to an industrial protein named Ortho
Protein, soybean meal, phosphatides (crude lecithin extracted
from soybean oil), and soybean oil, Drackett also makes
Drano and Windex. Ortho Protein is an industrial soy protein,
which “acts as an emulsiﬁer, an adhesive, and a dispersion
agent. It is used in paper coatings, plywood, textile ﬁnishes,
and as a base for water-mixed paints.”
“History–Drackett Co. was organized in 1910 as a
partnership. P.W. Drackett, grandfather of the present
president, headed up the ﬁrm. Its original business was
distributing a line of bulk chemicals to industrial users. In
1915 the company was incorporated as P.W. Drackett & Sons
Co. Later it began making its own chemicals, principally
epsom [sic, Epsom] salts and lye. By 1922 it had changed
its name to Drackett Chemical Co. and had practically
discontinued selling chemicals of other manufacturers. In
1933 the company adopted its present name.
“The company began putting up its soybean extraction
plant in 1939. When the plant went into operation in 1941
it had an annual capacity of 35,000 tons of soybean meal
and 15 million lb. of soybean oil. Today, annual production
is 105,000 tons of meal and more than 45 million lb. of
soybean oil.
“Finances–Drackett’s entry into the soybean ﬁeld did not
turn out to be a cheap ﬁnancial venture. During the ﬁrst two
years the company lost money on it. And it has since proved
to be a job that could not be ﬁnanced solely out of earnings.
Since June, 1944, the company has poured over $4-million
into its soybean operations.
“The company’s ﬁrst step on this road was selling
$1½-million of new 5% debentures [bonds], plus $800,000
worth of new $1-par stock. In 1946 Drackett had to borrow
an additional $2½-million. Metropolitan Life Insurance Co.
put up $1.75-million of this on a 15-year, 3% term loan. New
York’s Bankers Trust Co. and Cincinnati’s Fifth Third Union
Trust Co. loaned Drackett the rest on $2%, 5-year serial
notes.
“New Issue–Drackett also worked up a third piece of
ﬁnancing in 1946: taking advantage of the then-active market
for new issues in Wall Street, Drackett sold 108,000 shares of
new 4% $25-par preferred. The proceeds (some $2.6-million)
went to pay off the 5% debentures of 1944, as well as some
of the company’s 5% preferred still outstanding.
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“Thus far, all this ﬁnancing seems to have paid off. In
1943, the company’s total sales (household products plus
soybean products) came to only $5.8-million. By 1946, total
sales had zoomed to well over $16.2-million, with soybean
products accounting for 71% of the gross. In 1947 total sales
rocketed to $22.7-million.
“Proﬁts have also kept pace. In 1943 the company
earned $326,000. By 1946, earnings had risen to $614,000.
Last year they were just under $1-million.”
“New Products–Drackett’s diversiﬁcation route has had
a few rough spots, productionwise. A textile ﬁber, Drackett
Azlon, fared rather badly. Harry Drackett said it ‘did not
meet the higher quality standards of the textile industry... We,
therefore, reduced our product to an experimental level.’
“Drackett has a laboratory crew of 50 who are
constantly searching for soybean products revolutionary
enough to meet stiff marketing competition. Two years ago
the company went into the production of phenolic molding
compounds. Today production of plastics continues to
expand at the Sharonville plant.
“Competition–Among other soybean-based products
that the company has come up with are: a ﬁlm similar to
cellophane, a water-mixed paint with a soybean oil base, and
a tasty cereal. But none of these three has got beyond the
laboratory stage.”
Photos show: A side view of Drackett’s new plant at
Sharonville, Ohio. A large sheet of soy protein coming off a
roller in a continuous process. Plastic materials being mixed
in a machine. Roger Drackett, the founder’s grandson.
Note: Webster’s Dictionary deﬁnes a debenture as “a
bond backed by the general credit of the issuer rather than a
speciﬁc lien on particular assets.”
2737. Detroit News. 1948. Disciple of Dr. Carver started the
hard way. May 14.
• Summary: A biography, with a photo, of Austin W. Curtis,
Jr., founder and director of the A.W. Curtis Laboratories at
6330 Thirtieth St. in Detroit. “When Dr. George Washington
Carver, Negro genius at transforming the humble peanut
and soy bean into useful industrial products, died in 1943,
his mantle fell on the slim shoulders of Austin W. Curtis, of
Detroit, for seven years his assistant, and known in Tuskegee
Institute as ‘Baby Carver.’... Curtis had watched his father,
intensely interested in agricultural chemistry, build up soil
fertility with soy beans...
“His home state, West Virginia, recognized his
accomplishments by naming him, through the Association of
West Virginians, as its most outstanding native son for 1943.
Curtis is a member of the Farm Chemurgic Council and of
the American Association for the Advancement of Science.
“After Dr. Carver died, Curtis used the rear portion of
his uncle’s lot at 6330 Thirtieth Street, Detroit, as the site for
a research institution of his own, the A.W. Austin [sic, Curtis]
Laboratories, which also is expected to (and does) pay for

experimentation by manufacturing marketable products,
chieﬂy beauty preparations made from peanut oil. Three of
his perfumes–ﬂower-like in fragrance but born of test tubes–
are on the market.” Address: Michigan.
2738. Glidden Company (The). 1948. Industrial soya
proteins, “Alpha” Protein, Prosein, Spraysoy, Mulsoya.
The story of their development, characteristics and uses.
New servants of industry with a big future. Chicago. 20 p.
Technical bulletin. Undated.
• Summary: See next page. A very interesting technical
brochure, packed with black-and-white photos. On the
cover is an illustration of a green soybean plant. Contents:
Foreword. The fascinating story of soya protein research:
Aerial photo–Views of The Glidden Company’s Soya
Products Plant in Chicago, and industrial application
laboratory, vegetable vs. animal proteins, Glidden research
tackles a tough assignment, “alpha” protein is mass
produced. “Alpha” Protein: Pure, isolated soya protein
used in making paper, wallpaper, paint, insulating board,
rubber, ﬂoor coverings, leather, ﬁre-ﬁghting foam and
other products. Prosize: A superior process for sizing paper
using Glidden “Alpha” Protein. Prosein: An adhesive or
binder used in manufacture of paper, paint, ﬂoor coverings,
insulating board and other products. Spraysoy: An improved
spreader-sticker for insecticide sprays. Mulsoya: A soya
protein product used in textile sizing, in emulsions and as a
suspending agent for insoluble materials. Glidden advisory
service to industry. Address: 5165 W. Moffat St., Chicago,
Illinois.
2739. Manly, Ralph H. 1948. The farmer’s stake in industrial
research. Chemurgic Digest 7(5):14-16. May.
• Summary: Attention is given to the present wave of
good times and prosperity, to chemurgy and to research on
soybean oil. A large portrait photo shows Ralph H. Manley.
Address: Director of Research, General Mills, Inc.
2740. Morse, W.J. 1948. Soybeans yesterday and today.
Foreign Agriculture (USDA Foreign Agricultural Service)
12(5):91-95. May. Summarized in Soybean Digest, June
1948, p. 32.
• Summary: A good overview of soybeans and their history
in China, Manchuria, Korea, and Japan (the principal
regions of world soybean production), plus thoughts on their
relatively recent introduction to the Western world.
“In China, the soybean is one of the leading and most
ancient of crops, ranking ﬁfth in extent of culture and
occupying about 9% of the total cultivated area. Although
grown everywhere in China, about 60% of the soybean
acreage and production is conﬁned largely to 3 northern
Provinces, Shantung, Kiangsu, and Honan. China consumes
practically all its production, estimates indicating 55% for
food, 27% for oil extraction and other purposes, 10% for
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stock feed, and 8% of the total cultivated area of Manchuria
and is a dominating factor in the life of that country. As a
cash crop, it provides fully half the total volume of freight
handled by Manchurian railroads. Estimates have indicated
that from one-third to two-thirds of the production of
soybeans was exported; 15 to 20% utilized for food, feed,
and planting; and the remainder processed for oil and oil
meal.
“Korea occupies third place among the soybeanproducing countries of Asia. Acreage and production are
conﬁned largely to the central and northern areas, because
southern Korea, growing chieﬂy cotton and rice, seems less
well adapted to soybean-seed production. The entire seed
production is used for food, stock feed, export, and planting,
none being used for oil extraction.
“Japan, although a large producer of soybeans, has
consumed all its own production and imported large
quantities of seed from Manchuria and Korea. Since World
War I, production of soybeans in Japan has decreased to
some extent, more emphasis being placed on the greater
production of rice. The proportion of soybeans used by Japan
for various purposes was: Miso (soybean-rice fermented
paste), 22%; soy sauce, 22%; oil and oil cake, 21.5%;
bean curd, 15.5%; confections, 7.2%; forage, 6.2%; green
manure, 2.5%; seed, 1.8%; green vegetable beans, 0.8%; and
miscellaneous 0.5%.
“In the Soviet Far East the soybean is said to be one of
the chief industrial crops and in some districts to constitute
20% of the cultivated area. Acreage and production have
increased markedly since 1926, especially in the Khabarovsk
territory.
“Previous to 1935 soybean oil in the United States was
utilized chieﬂy in soap, paint, and varnish. Since that time,
however, 70 to 85% of the soybean-oil supply has been used
in the food industries... The soybean has become one of the
most valuable, if not the most valuable, of China’s gifts to
the Western World.”
Photos show: (1) Manchurian soybean in bags being
loaded on a freighter at the Dairen wharves for shipment
to European oil mills. (2) Two horses pulling a plow, and a
2nd man planting soybeans on ridged rows in Manchuria.
(3) Soybean plants growing along the edges of rice paddies,
as is common in oriental countries; the green beans will be
used for home consumption. (4) Two Korean men threshing
soybean plants in a courtyard with bamboo ﬂails. “In Korea,
as well as in many other oriental countries, bamboo ﬂails
are used in threshing soybeans.” (5) A man with a sickle in
a ﬁeld of dried soybean plants. “Soybeans are harvested by
hand in all the soybean-producing countries of the Orient.”
(6) A combine harvesting soybeans in the USA. It has “been
one of the important factors in the economic production
of soybeans in the United States.” (7) “General view of a
Chinese oil-mill yard in Manchuria, showing mill, storage of
soybeans in osier bins, and steel tanks.” Address: Principal

Agronomist, USDA Div. of Forage Crops and Diseases,
BPI [Bureau of Plant Industry], SAE [Soils and Agricultural
Engineering], ARA, Beltsville, Maryland.
2741. Ford, G.H.; Lewin, W. 1948. Soya bean culture
medium for vaccine production (Brochure). Cape Town,
South Africa: Cape Times Ltd. 4 p. Reprinted from the South
African Medical Journal, 12 June 1948, p. 372-73. [3 ref]
• Summary: See citation for the South African Medical
Journal. Address: South African Inst. for Medical Research,
Johannesburg, South Africa.
2742. Ford, G.H.; Lewin, W. 1948. Soya bean culture
medium for vaccine production. South African Medical
Journal. June 12. p. 372-73. Reprinted as a leaﬂet by the
Cape Times Ltd., Cape Town, South Africa. [3 ref]*
• Summary: The high cost of meat, which is widely used
for the production of culture media, has caused various
researchers to search for a plant-based alternative. A method
for the preparation of a soya bean broth is described and
typhoid vaccines grown on the soya and the meat media are
compared. “The vaccine prepared on soya bean medium is
not inferior to that produced on meat medium. The use of
soya bean affords a considerable saving in costs.” Address:
South African Inst. for Medical Research, Johannesburg,
South Africa.
2743. Beckel, A.C. 1948. The soybean from the standpoint
of the oil milling industry. Oil Mill Gazetteer 52(12):43-46.
June.
• Summary: The NRRL has found a new heat-gelling
soybean protein, and its commercial use in the manufacture
of shotgun shells began in May 1947. Address: Northern
Regional Research Lab., Peoria, Illinois.
2744. Soybean Digest. 1948. New oils by Archer-DanielsMidland Co. June. p. 13.
• Summary: Archer-Daniels-Midland Co. has announced the
introduction of “four revolutionary oils that are entirely new
in their concept and use in the paint, varnish, and protective
coatings industry.” These new oils, the products of 5 years
of intensive research at ADM laboratories, are the ﬁrst of a
series to be known as Admerols. They are based on linseed
and soybean oils which are reacted with various chemicals.
The names of the products are Admerol 101, Admerol 251,
Admerol 301, and Admerol 351.
A photo shows T.L. Daniels, president of ADM,
explaining the advantages of the new oils to N.P. Delander, a
banker.
2745. Soybean Digest. 1948. Soybean glue in plywood. June.
p. 41. [1 ref]
• Summary: “Softwood plywood production for 1947
amounted to 1,700,446,000 square feet, an increase of 18
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percent over 1946, according to the Bureau of the Census.
Total consumption of soybean glue in 1947 by the plywood
industry totaled 24,728,000 lbs., or 911,000 lbs. more than
the 23,817,000 lbs. used in 1946. Total consumption of
other glues in 1947, with 1946 in parenthesis: phenolic resin
36,054,000 (24,743,000); casein 5,260,000 (5,488,000);
other 2,899,000 (1,922,000)... Total soybean glue consumed
by the plywood industry in past years: 1945: 22,473,000
lbs.; 1944: 27,879,000 lbs; 1943: 26,086,000 lbs.; 1942:
37,380,000 lbs.”
2746. Soybean Digest. 1948. Grits and ﬂakes... from the
world of soy: Predicts large fabrics industry using soybeans.
June. p. 34.
• Summary: “P.H. Groggins of the Bureau of Agricultural
and Industrial Chemistry, U.S. Department of Agriculture,
recently predicted at a meeting of the Georgia section of
the American Chemical Society creation of a large fabrics
industry employing soybean and other ﬁbers. This may
reduce the nation’s need for imported wool.”
2747. Soybean Digest. 1948. Fatty acids plant. June. p. 32.
• Summary: “Chemical plants division of Blaw-Knox Co.,
Pittsburgh, Pennsylvania, has been awarded a contract
by Lever Brothers Co. to design and erect at Hammond,
Indiana, a complete fatty acids production plant.
“The process will start with fats or oils and hydrolyze
them in a continuous high pressure tower to glycerine and
fatty acids. The glycerine after reﬁning is used in explosives,
resins and cosmetics. The fatty acids will be reﬁned by
distillation and utilized by Lever Brothers in the production
of their products.”
2748. Brekke, O.L. 1948. Fractionation of soybean oil by
liquid-liquid extraction. USDA Bureau of Agricultural and
Industrial Chemistry. AIC-194. 9 p. July 21. Presented at the
Cooperative Soybean Oil Mills Conference at the Northern
Regional Research Laboratory, Peoria, Illinois, 25-27 May
1948.
• Summary: This article begins: “For some time we have
been working at this Laboratory on a process for separating
soybean oil into two fractions by an operation known as
liquid-liquid extraction. The outlets for soybean oil are
numerous, but they can, in general, be grouped into two
classes, an outlet for food purposes and one for industrial
uses. The desirable characteristics of an oil for either outlet
differ considerably from those preferred for the other. An
edible fat should be bland in taste, resistant to changes in
ﬂavor, light in color, and have non-drying characteristics.
A drying oil, such as linseed oil for paints and varnishes,
should dry to form a hard, tough ﬁlm in a reasonable length
of time. An excellent edible oil is cottonseed oil; it is
classiﬁed as non-drying. The oil from soybeans, in respect to
these classes, falls midway between cottonseed and linseed

oils, and usually is classiﬁed as semi-drying.
“Soybean oil is a complex mixture of chemical
compounds. Since it is used in the manufacture of a variety
of products ranging from margarine to linoleum, it would
seem desirable to separate the oil into two or more fractions,
each of which we know is better suited for a speciﬁc purpose
than the parent oil. This is what we attempt to do in our
liquid-liquid extraction process, which is sometimes referred
to also as solvent fractionation, or selective extraction.
Our aim is to produce from soybean oil a fraction which
will be excellent for use in paints and another that can be
manufactured into edible products.
“As an illustration of how this can be done, suppose
we mix one volume of soybean oil with nine volumes of a
solvent, such as furfural, then put the mixture in a bottle and
shake it gently. After a few minutes, the mixture will form
two layers. The furfural has dissolved part of the oil, but
not all. The solvent is about one-fourth heavier than the oil.
Therefore, the bottom layer will consist of furfural with some
oil in solution. The remainder of the oil is in the top layer
and some furfural will be mixed with it. If this top layer is
removed and the furfural evaporated off, we shall ﬁnd that
this oil has an iodine value of 126, as compared with 133
for the original oil. Likewise, by removing the furfural from
the bottom layer, analysis of its oil will give an iodine value
of 139.” Address: Northern Regional Research Lab., Peoria,
Illinois.
2749. Cowan, J.C. 1948. Developments in soybean research
at the Northern Regional Research Laboratory. USDA
Bureau of Agricultural and Industrial Chemistry. AIC-200. 5
p. July 21.
• Summary: Presented at Cooperative Soybean Oil Mills
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, 25-27 May 1948.
“The object of our commodity project on soybeans
and other oilseeds is to develop new scientiﬁc, chemical,
and technical uses, and new extended markets and outlets
for oilseeds and their constituents. Naturally, during
the past several years our work on this project has been
limited primarily, but by no means exclusively, to the most
important oilseed crop of this region. Because soybeans are
a comparatively new crop, the need for and the possibilities
of achievement in research on the utilization of the soybean
and its constituents is greater than for any other oilseed
commodity.
“Our research at this Laboratory is divided among seven
divisions, all but two of these divisions having direct interest
in soybeans. The ﬁve divisions that have been or are actively
engaged in research on some phase of soybean technology
are Fermentation Division, Engineering and Development
Division, Commodity Development Division, Analytical and
Physical Chemical Division, and Oil and Protein Division.
For instance, the Analytical and Physical Chemical Division,
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as the name suggests, is concerned with analysis for oil
content, fatty acid composition, and other problems related
to analytical and physical characteristics. The Engineering
and Development Division is concerned with pilot-plant
studies on unit operations involving soybean processing. The
Oil and Protein Division is primarily and almost exclusively
concerned with soybeans. Since oilseeds are composed
mainly of oil and protein, it is easy to understand why
this last named Division has its greatest interest in oilseed
commodities. With soybeans the most important oilseed
crop of this region, the direction of most of our attention to
soybeans is understandable.
“Here at the Northern Laboratory we are equipped
primarily to deal with the fundamental aspects of problems
associated with the industrial utilization of soybeans, as
contrasted with their utilization in foods or feeds. However,
we have been doing considerable work on edible oil and on
foods for humans from soybeans and soybean meal. This
work will be expanded during the next several years under
the Research and Marketing Act with the aim of solving
many of the problems facing these outlets for soybeans and
soybean products. With both the food and industrial nonfood
uses we are prepared on occasion to work on speciﬁc
practical problems, such as the development of new formulas
for adhesives or paints. Usually these formulating problems
are limited in scope and duration. But some of them continue
for long periods as, for example, paints from soybean
oil. By the study of the fundamental aspects of practical
problems and by studies in formulation, we have succeeded
in making a number of worth while contributions to soybean
technology.
“When this Bureau ﬁrst started its research on soybeans,
at the U.S. Regional Soybean Industrial Products Laboratory,
Urbana, Illinois, a policy of publicizing its information was
established. Since then more than 170 papers or scientiﬁc
reports have been published to increase the knowledge, of
soybean chemistry and technology. It is impossible because
of the shortage of time to attempt a review of all these papers
that deal with our developments. However, I do wish to list
some of the more important of our speciﬁc contributions.
“Our important contributions are:
“1. Studies on the utilization of nonbreak and alkalireﬁned soybean oil for paints and varnishes.
“2. Precise determination of oil content and lack of
change in oil content under conditions of commercial
storage.
“3. Liquid-liquid fractionation of soybean oil with
furfural to give paint and edible oil fractions.
“4. A process for alcoholic extraction of soybeans.
“5. Utilization of soybeans for food use.
“6. Studies on the ﬂavor stability of soybean oil
including methods for evaluation and the use of citric acid as
a metallic inhibitor.
“7. Protein adhesive for shotgun shell casings.

“8. Plywood adhesives for hard and soft woods.
“9. Polyamide resins from soybean oil.
“10. Studies on the composition of soybean lecithin.
“Other developments worth mentioning are a
standardized factory-scale process for Chinese soya sauce,
use of soybean meal in plastics, the analysis of oil for fatty
acids, studies on conjugated oils, and so on. However, I want
to tell you about four of our developments.
“Protein Adhesive for Shotgun Shell Casings
“In the search for an adhesive derived from agricultural
products, an ammunition manufacturer sought the help of
the Northern Laboratory on the possibility of using soybean
protein as an adhesive in shotgun shell casings. Because of
their background of experience on the behavior of soybean
protein, Dr. Smith, Mr. Babcock, and Mr. McKinney of this
Laboratory were able to develop readily on a laboratory scale
several formulations of soybean protein adhesives which
showed deﬁnite promise.
“In cooperation with these chemists, the industrial
company ﬁrst conducted pilot-plant runs and then fullscale plant trials to evaluate these formulations, and a large
number of experimental shells were made for testing. The
casings are made by rolling a special sheet of paper on a
mandrel. While this operation proceeds, a thin solution of
the soybean adhesive is spread over the surface of the paper.
The cylindrical, laminated casings are discharged from the
machine at the rate of 50 to 60 per minute. Shooting trials
and aging tests were conducted to determine if the casings
made with soybean protein deteriorated during storage. The
shells were found to be equal or superior to those that the
company had manufactured previously. In particular, the
shell casings were ‘tougher’ or more ‘leathery’ and had better
‘water resistance,’ both characteristics being improvements
in the right direction. Actual commercial use by this
company of soybean protein for shotgun shell casings was
started 1 year ago.
“This research was strictly a study of formulations.
It was not fundamental. It was, however, an opportunity
to make a direct contribution to utilization on a speciﬁc
problem and we made it. The entire work required no more
than the time of one man for a 3-month period.
“Plywood Adhesives This country annually produces
large quantities of soybean oil meal which are marketed
almost entirely as feed for livestock and poultry. For
example, 3 million tons or more of soybean oil meal was
produced in 1947. Only a very small amount of this was used
industrially.
“One of the industrial uses for soybean oil meal is the
preparation of adhesives which are widely used in soft and
hard plywood industries. Plywood bonded with soybean
adhesives is considered to be water-resistant but not
waterproof.
“During World War II, the plywood industry was
required to produce large quantities of waterproof plywood
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for the aircraft industry. For this purpose the phenolic resins
rather than soybean adhesives were used. In 1942-44, this
use of phenolic resins increased from 21 to 29 million
pounds, while the use of soybean adhesives was decreasing
from 45 to 37 million pounds.
“A method was sought to reduce the unfavorable
trend of soybean adhesives and to economize on the use
of phenolic resins, which were critical materials. A.K.
Smith and G.E. Babcock of this Laboratory discovered
that substantial amounts of the soybean meal which is a
byproduct in the manufacture of soybean protein could be
used as an adhesive with the phenolic resins” (Continued).
Address: Northern Regional Research Lab., Peoria, Illinois.
2750. Cowan, J.C. 1948. Developments in soybean research
at the Northern Regional Research Laboratory (Continued–
Document part II). USDA Bureau of Agricultural and
Industrial Chemistry. AIC-200. 5 p. July 21.
• Summary: (Continued): “Although a portion of this work
concerned formulation, a very considerable portion involved
studies on the preparation of phenolic resins from phenol and
formaldehyde, and from resorcinol and formaldehyde, and
on the compatibility of these resins with leached soybean
meal and destarched corn gluten. It was actually a more
fundamental problem than the ﬁrst problem mentioned.
It indicates, therefore, both a fundamental and a practical
approach to a speciﬁc problem which resulted in commercial
utilization.
“One company [probably I.F. Laucks Co.] actually
made use of this discovery and produced a plywood suitable
for aircraft construction. It used a half million pounds of
soybean meal in its waterproof plywood during a 12-month
period from 1944 to 1945. This development served to
extend supplies of phenolic resins for adhesives during the
last phases of the war.
“Polyamide Resins
“Early in the work on industrial oils at this Laboratory,
it was decided to study the reactions of linoleic acid, the
major fatty acid component of soybean oil, and to study
the possibilities of producing new polymeric products from
it. This objective led to methods of producing dimeric
and trimeric linoleic acids, i.e., two and three molecules
of linoleic acid combined. These acids served as a basic
chemical for preparing a wide variety of new materials.
These dimeric and trimeric fat acids can be prepared directly
from soybean oil, the process producing a mixture which we
call polymeric fat acids. These acids, like phthalic anhydride
used in the manufacture of alkyd resins, can be reacted with
glycols, alcohol amines, and diamines to give a variety of
polymeric resinous and rubbery materials. One of these
materials was used for 6 to 8 months during the war as a
rubber substitute. It was prepared with ethylene glycol, a
permanent anti-freeze, and a number of conventional rubber
compounding materials in unconventional amounts. You may

have heard of this material under the name of Norepol or
Agripol. Fundamental studies actually led to the preparation
of synthetic rubber from soybean oil, but no production of
this material was achieved.
“However, continued search for new materials led to
the work on the ethylene diamine polyamide for heat sealing
of food packages. This product, called Norelac, proved so
interesting that two commercial concerns produced it during
1944-46 on a semi-commercial scale and General Mills, Inc.,
is now operating a plant with a capacity of 100,000 pounds
per month.
“This work represents a fundamental approach to a
general problem which resulted in commercial utilization of
soybean oil for a new industrial product.
“Soybean Lecithin
“The last development that I want to mention is fairly
new; indeed, we have published no papers on it. It is of direct
interest to your group. During the past year we have found
methods of effectively separating the components of soybean
‘lecithin.’ The methods are applicable only to laboratory
work but could apply to commercial operations if cost was
no object. We have been able to separate soybean ‘lecithin’
into ﬁve different components. Four of these components
are phosphatides and the approximate percentages present
in soybean ‘lecithin’ are 29 percent lecithin, 31 percent
cephalin, and 40 percent inositol-phosphatides. There are at
least two different inositol-phosphatides.
“This composition for soybean ‘lecithin’ may be
somewhat of a surprise to you because most books on
soybeans report 30 to 35 percent lecithin and 65 to 70
percent cephalin. Currently we are engaged in attempting
to determine the materials present in the inositol fractions.
Where our work will lead or whether it has practical
application, we do not know as yet. However, we feel
sure that a better understanding of the composition of this
material will prove helpful in the next several years when
lecithin probably will be much more available and lower
in price than heretofore. This research may lead to new
methods of chemical treatment and modiﬁcation of value to
the industry. The lecithin problem is actually an industrywide problem and one on which we intend to do more work
in the immediate future.
“To summarize, the Northern Laboratory has been
vitally interested in and actively working on many
problems related to soybean technology. You can expect
this Laboratory to discover new information on soybeans
and also to bring out new developments for industrial
consideration during the next several years.” Address:
Northern Regional Research Lab., Peoria, Illinois.
2751. Lewis, A.J. 1948. Paints from soybean oil. USDA
Bureau of Agricultural and Industrial Chemistry. AIC-199.
3 p. July 21. Presented at Cooperative Soybean Oil Mills
Conference, Northern Regional Research Laboratory, Peoria,
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Illinois, 25-27 May 1948.
• Summary: “Our work with soybean oil in the protective
coatings ﬁeld began at Urbana, Illinois, in the fall of 1936.
We inherited the exposure test fences at the South Farm
of the University of Illinois which had been constructed
and used for testing the durability of interior and exterior
paints containing up to 35% of soybean oil. These paints
were experimental ones made by various manufacturers at
the request of Dr. W.L. Burlison, a pioneer in the soybean
ﬁeld, not only in agronomy, but also in the ﬁeld of industrial
utilization. His work with interior paints began in 1931,
and with exterior paints in 1932... Our ﬁrst achievement at
Urbana was making a hard-drying varnish from Bakelite
Resin No. 254 with reﬁned soybean oil as the only oil.”
Address: Northern Regional Research Lab., Peoria, Illinois.
2752. Wittcoff, Harold. Assignor to General Mills, Inc. (A
corporation of Delaware). 1948. Hydroxyphosphatides. U.S.
Patent 2,445,948. July 27. 3 p. Application ﬁled 4 Dec. 1944.
[4 ref]
• Summary: “The present commercially produced vegetable
phosphatides contain from 50-70% of a mixture of materials
which are commonly referred to collectively as lecithin
and which, in addition to the compound, lecithin, may
contain cephalin, other phosphatides, carbohydrates, etc.
The remainder of the composition is usually an oleaginous
carrier, such as soya bean oil or cocoa butter. Such products
are usually dark colored, sticky, viscous, and difﬁcult to
handle. Moreover, the ordinary commercial product disperses
in water and forms emulsions only with great difﬁculty
despite the emulsifying properties of the phosphatides. It is
oft-times necessary to add an auxiliary substance, such as
benzyl alcohol in order to obtain said emulsions. While the
difﬁculty of dispersing the lecithin in water may not interfere
with the satisfactory use of the material in some instances,
as, for example, its use in chocolate, other uses, such as the
uses to which phosphatides are put in the baking or textile
industry, require that the product be readily dispersible in
water and other aqueous media.”
Note: Soy is mentioned 3 times in this patent in the form
of “soya bean oil.” Address: Minneapolis, Minnesota.
2753. Revue Internationale du Soja. 1948. Le soja à travers
le monde [The soybean around the world]. 8(48):42-43. [Fre]
• Summary: Contents: The world soybean situation in 1947.
South Africa. Australia. China. United States. France. Italy.
Turkey (Production in 1948 is expected to 1,528 metric
tons).
Italy, by Natalie Burzomati. The ofﬁcial statistics for
soybean (soja) production in Italy in 1946 and 1947 come to
7.389 and 40.773 quintals [1 quintal = 100 kg], respectively,
which amounts to a 551.8% increase last year.
The region of Veneto produced the greatest amount, and
in particular the province of Padua, followed by Rovigo in

1946; in 1947, however, the same province of Padua was
followed by the provinces of Venice, Vicenza and Pavia. A
good production was recorded in the province of Verona.
The percentages for Italian soybean production
are summarized in the table below: The three columns
are: Regions, 1946, and 1947. The rows are: Piedmont,
Lombardy, Veneto, Emilia, Tuscany, Calabria, and Totals.
Note: Almost all of the production was in Veneto: 83.3%
in 1946 and 92.8% in 1947. This is probably because that
region lies at the eastern half of the fertile Po Valley.
Production decreased in Piedmont and Tuscany, and
increased in Veneto, Lombardy, Emilia and Calabria.
695 hectares of soybeans were grown in 1946, and 2,095
hectares in 1947, with an average production per hectare of
14.0 quintals in 1947 and 10.6 quintals the previous year.
Farmers from northern Italy have understood the
important role soybeans can play in the national economy,
and that the proﬁts they make will no doubt exceed
projections. The new crop, which was recently introduced in
Italy, will be a source of revenue for all those who can take
advantage of information from the international press and
from technical experiments on this legume.
Production in northern Italy has been much greater than
that of southern Italy, which suggests that soybean crops
will see signiﬁcant growth in northern Italian regions. The
courageous activity and efforts of the northern farmers will
be amply rewarded by these oilseeds, which in all likelihood
will be used either directly in food production, or in the
extraction of industrial products: oil, ﬂour, lecithin, casein,
etc.
Translated by Elise Kruidenier.
2754. Chemurgic Digest. 1948. Glidden plans $3,000,000
project in Indianapolis. Sept. p. 19.
• Summary: “Plans for construction of a $3,000,000
soy bean extraction plant in Indianapolis have been
announced by The Glidden Company, bringing to more than
$15,000,000 the amount this company has allocated for new
plants, modernization, and additions since June, 1945.
“The new Indianapolis plant will consist of several
buildings connected by bridges for transfer of material
in various stages of processing. It will also include a
1,500,000-bushel grain elevator.
“Glidden is one of the country’s largest processors of
soy beans and has adapted soya products as raw materials
for improved paints, varnishes and enamels, as well as for
lecithin.
“Of the $15,000,000 allocated for the postwar expansion
and modernization program, more than $7,000,000 already
has been expended, and more than $2,000,000 set aside but
not yet disbursed.”
2755. Konen, J.C. 1948. New developments in industrial
usage of soybean oil. Soybean Digest. Sept. p. 42-44, 82.
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• Summary: Contents: Introduction. To better quality. Nondrying oils. Wetting agents (or plasticizers). Give harder
ﬁlms. Segregation process. Yellowing. Competition.
“Up until a few years prior to World War II, the usage
of soybean oil for industrial purposes was quite insigniﬁcant
as compared to its use as an edible oil. A severe shortage
of linseed oil during the war and an almost complete
curtailment of the supply of tung oil, which is supplied
primarily by importation, led to a marked increase in the
demand for industrial soybean oil. Under government
restrictions only a limited amount of soybean oil output
could be used for non-edible purposes, but the quantity
available was avidly taken by industrial users.”
The most important and successful industrial use was in
the preparation of soybean oil-modiﬁed alkyd resins, which
dry rapidly to give ﬁlms of outstanding durability and color
retention. Such soybean alkyds are usually a component
of the beautiful white ﬁnishes on refrigerators, washing
machines, stoves, and the like.
A second and highly important development was the
use of soybean oil in the preparation of plasticizers. By
treating soybean oil with the chemical maleic anhydride,
markedly improved drying oils are produced. “Probably the
most promising single development leading to increased
utilization of soybean oil in the protective coating industry is
the development of copolymer modiﬁed oils.”
“Yellowing: J.S. Long has recently pointed out that
the yellowing characteristics of drying oils are almost a
direct function of their unsaturation. Thus, soybean oil
yellows less than linseed oil, which in turn yellows less than
the more highly unsaturated perilla oil and ﬁsh oils. The
copolymerization reaction frequently reduces the amount of
unsaturation and leads to oils of improved color stability.
“The Archer-Daniels-Midland Co. pioneered in
exploring the reactions of drying oils with the various
commercially available reactive monomeric materials. Out of
the many experimental products prepared several containing
soybean oil have been judged worthy of commercial
exploitation and are now being sold to the paint industry.
These products are characterized by unusually fast rate of
set-up to a continuous ﬁlm, excellent through dry, very good
stability plus unusually good gloss, gloss retention and color
retention. Products prepared in this manner are outstanding
in their uniformity and their durability.
“The hydrolysis of soybean oil to give fatty acids and
glycerine is becoming an important industrial process, and
production capacities have been greatly augmented in the
last few years. The glycerine is used in the manufacture of
a host of manufactured products ranging from cosmetics
to dynamite. The fatty acids are becoming increasingly
important. They serve as a basis for the preparation of alkyds
and synthetic ester as pointed out above. In addition, they are
used as chemical intermediates for the preparation of amines,
amides and nitriles which are, in turn, used in the preparation

of synthetic detergents, ﬂotation agents, textile ﬁnishing
compounds and a rapidly increasing list of other industrial
applications. The capacity for production of these chemicals
derived from fats is now being materially increased.
“The contributions of research work on soybean oil for
industrial purposes are constantly opening up new vistas
of usefulness. The practical paint manufacturer, who a
few years ago dismissed soybean oil rather preemptorily
as being interesting but not practical for a general line
of paints and vehicles, is now very keenly aware of this
exciting newcomer in the protective coating ﬁeld. Whereas
previously the usage of soybean oil was conﬁned to specialty
applications, the modiﬁed soybean oils now produced as
the result of the technical ingenuity of the oil chemists can
be used in practically every application that was previously
restricted to linseed and tung oil only. Modiﬁed soybean
oils are now used in house paints, in barn paints, in ﬂat wall
paints, in the highest grades of interior enamels, in exterior
enamels, in interior ﬂoor ﬁnishes, in spar varnishes, in
trafﬁc paints, in linoleum, in caulking compounds, and in a
whole host of other diversiﬁed paint and protective coating
products.
“On the basis of the above enumeration of some of the
more important methods by which soybean oil has been
upgraded for drying oil purposes the future looks extremely
bright. From an economic standpoint there are some vital
factors affecting the industrial utilization of soybean oil.
“In the ﬁrst place, the primary usage of soybean oil is
for edible purposes and as a result the market price is very
closely tied in with the price of cottonseed oil. When either
shortages of cottonseed oil or a heavy edible oil demand
make the price of cottonseed oil high, soybean oil may be
priced as high as linseed oil or may under rare circumstances
even be higher in price. Whenever such conditions exist,
industrial soybean oil usage will be limited to a very small
number of highly specialized usages in which soybean oil is
markedly superior to other competitive drying oils.
“In the second place, the variety of modiﬁed soybean
oils which have been described involve a considerable
amount of processing, which, of course, must necessarily
increase the price above that of the ordinary commercial
grades of soybean oil. Under the present cost structure,
unless the price of soybean oil is about 5 or 6 cents per
pound under the price of linseed oil, the soybean specialty
oils will be about the same in price as linseed oil. In this
case the strong tradition of linseed oil usage will result in
relatively limited sale of soybean products.
“Competition: There is a third consideration dictating
the choice of drying oils to be used by the industrial user.
Concurrently with the amazing advances in soybean
technology, there has been a marked improvement in the
processing of other oil materials. Tall oil, particularly, is
coming to the forefront in the drying oil ﬁeld. Tall oil is a
mixture of fatty acids and resin acids which is recovered
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as a by-product from the processing of paper pulp from
pine wood. Production of tall oil has risen from about 23
million pounds in 1937 to 202 million pounds in 1946, and
according to available estimates, the production could be
doubled by the introduction of recovery systems in plants
which do not now produce tall oil. The low cost of tall oil as
compared with normal vegetable drying oils has resulted in a
markedly expanded use in the drying oil ﬁeld.
“Castor, oiticica and ﬁsh oils are additional fatty
materials which are competitive with soybean oil for
industrial purposes. Increase in supplies and reduction in
prices of any of these products would affect the usage of
soybean oil. This is particularly true in the case of castor oil
which is primarily imported from Brazil and which when
dehydrated is directly competitive with soybean oil for high
quality architectural enamels.
“Looking into the future, the position of soybean oil in
this highly competitive ﬁeld is very favorable. As a result
of continuing research and investigation, soybean oil now
stands as the second most widely used drying oil. Based on
statistics on the utilization of oils in the paint, varnish and
allied industries during the ﬁrst half of the current year, it
seems probable that 30-40 percent as much soybean oil will
be used as linseed oil compared to a few percent prior to the
war.
“This tremendous increase in the utilization of
soybean oil did not just happen. Sustained research has
led to the development of modiﬁed soybean oils which are
incomparably better than soybean oil itself in their speed
of drying, hardness of ﬁlms and ﬂexibility of usage in the
hands of competent technologists. These new developments
in soybean oil technology have led to a diversiﬁed group
of specialized drying oils which cover the whole gamut of
industrial application.
“However, we cannot regard the job as completed–it has
really only begun. Many competitors for soya oil’s hard-won
place are apparent. It will take the best combined efforts
of grower, chemist and processor to prevent usurpation. A
continued program directed toward the most economical
production and processing is necessary to keep the utilization
of soybean oil in industry on the increase.” Address:
Research Director, Archer-Daniels-Midland Co.
2756. McFarlane, W.D. 1948. Chemurgy in Canada.
Chemurgic Digest 7(9):22-26. Sept.
• Summary: The “National Chemurgic Committee of
Canada” was organized in 1938 as an activity of the
Canadian Chamber of Commerce. A photo in the section
on soybean oil (p. 23) has the caption: “Aerial view shows
the highly modern Toronto plant of Victory Mills, Ltd, an
important center of research in the chemurgic utilization of
farm products.”
A sharp expansion in soybean acreage took place in
1942 when a ﬂoor price was established for number one

beans. The peak year was in 1946 when 59,200 acres
produced just over 1 million bushels of soybeans. A record
production is indicated for 1948. Ontario province accounts
for 96% of Canada’s soybean production. The limits of
this crop’s expansion will not be reached until Canada has
replaced all imports of edible oils.
“The completion in 1944 of the large solvent extraction
plant of Victory Mills Limited, Toronto, established for the
ﬁrst time in Canada a stable market for soybeans and ensured
the Ontario farmer of ready disposal of his crop.
“Much progress has been made in Canada in research on
the modiﬁcation of soybean oil in order to convert this semidrying variety into an oil with enhanced drying properties...
“Soybean oil has been found to be ideal for solvent
segregation which splits it into two fractions–a fast-drying
oil and a new improved food oil–each fraction being superior
to the original oil for certain speciﬁc uses.”
Photos show: Dr. W.D. McFarlane, D.G. McKenzie,
D.L. Morrell, E.S. Archibald, G.A. Ledingham, W.H. Cook,
and H.B. Speakman. Address: Vice Chairman, National
Chemurgic Committee, Canadian Chamber of Commerce;
Director of Research, Canadian Breweries Ltd. and Victory
Mills Ltd., Toronot, Canada.
2757. Milner, R.T. 1948. Soybean research at the Northern
Regional Research Laboratory. Soybean Digest. Sept. p. 3132, 82.
• Summary: Contents: Introduction. Alcohol extraction.
Soy adhesive [Soyagel, an irreversible gel]. Does not gel.
Soybean varieties. Oil stability [studying the causes of
reversion and formation of off ﬂavors, in part using funds
from the Research and Marketing Act of 1946].
“Alcohol Extraction: During the past few years we have
devoted a great deal of attention to the alcohol extraction
of soybeans. The process which we have developed has a
number of interesting and novel features and advantages. In
this process, ﬂaked soybeans are extracted with 95-percent
alcohol at high temperatures. If the soybean ﬂakes are
extracted at the boiling point of alcohol, the amount of
alcohol required to remove all the oil is in the ratio of six
parts of alcohol to one part of ﬂakes.
“If the process is carried out under slight pressure, for
example at 15 pounds above atmospheric, the quantity of
alcohol needed to remove the oil is reduced sharply, the
ratio in this case being 1:1. From a practical standpoint, the
pressure process appears to be the better. Although the initial
cost of equipment is higher, the quantity of solvent needed is
much less and hence operating costs are lower.
“To recover the oil, the alcohol extract is cooled to about
60º F. During the cooling process, the solution of alcohol
and oil separates into three phases–alcohol, soybean oil,
and some solid matter, with a small amount of an emulsion
remaining at the interface. Slight heating of this mixture
breaks the emulsion, and permits the solid matter to sink.
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The alcohol, soybean oil, and solids can then be readily
separated.
“This cooling process for separating the alcohol and
soybean oil eliminates the need for recovering the major
portion of the alcohol by distillation. In our tests, the
reclaimed alcohol has been recycled as much as 85 times
without loss in its solvent power and without the necessity of
purifying it by distillation.
“The soybean oil separated in the cooling process still
contains about 7 percent alcohol. This alcohol is removed
from the oil by vacuum evaporation and recovered. The oil
contains only .06 of 1 percent of free fatty acid, as compared
with higher amounts of fatty acid usually found in hexaneextracted oil. It is unnecessary, therefore, to alkali reﬁne
alcohol-extracted soybean oil. With one water washing, an
excellent non-break oil is produced. Soybean oil obtained by
this process is an excellent product either for production of
paint oils or for food uses.
“The solids which separate in the cooling process
consist of lecithin, sterols, saponins, glucosides, and other
products. Approximately 40 percent of the solid matter
consists of lecithin. We have not yet had opportunity to
investigate thoroughly the composition of this solid material,
or to separate it into its components.
“The meal obtained from the alcohol-extraction process,
in contrast to hexane-extracted meal, is free from bitter
principles and coloring matters. It has a bland ﬂavor and is
excellent for food uses. Except for color and ﬂavor, hexaneand alcohol-extracted meal are practically identical in
properties.
“This process has been studied thoroughly on a
laboratory scale, and some steps have been evaluated on
the pilot-plant scale in cooperation with Allied Mills. A
number of other companies also are engaged in pilot-plant
investigations of this process. The alcohol-extraction process
appears to have considerable promise.”
“Does not gel: To our surprise, water extraction of
hexane-extracted meal yields a proteinaceous product which
does not gel when heated in water. We have found this to be
due to the presence of a gel inhibitor in the hexane-extracted
meal. Treatment of hexane-extracted meal with water
dissolves not only the protein, but also the gel inhibitor. This
gel inhibitor can be readily removed by treating the hexaneextracted meal ﬁrst with alcohol. The inhibitor dissolves in
alcohol and can be readily recovered from it.
“In the alcohol-extraction process for separating the oil
from soybean ﬂakes, the gel inhibitor and, of course, other
products as well as the oil, are removed from the meal.
For this reason, the heat gelling protein can be obtained
directly by water extraction of the meal resulting from the
alcohol process. The inhibitor is not soluble in hexane and
must, therefore, be removed from hexane-extracted meal
by alcohol before treating the meal with water to obtain the
heat gelling protein. Work has not been completed on this gel

inhibitor, so I am unable to tell you about the chemical nature
of the material.”
A portrait photo shows R.T. Milner. Address: Northern
Regional Research Lab., Peoria, Illinois.
2758. USDA Northern Regional Research Laboratory. 1948.
Soybean processing mills in the United States. USDA Bureau
of Agricultural and Industrial Chemistry. CA-5. 14 p. Sept.
• Summary: Footnote: “This is a revision of AIC-26 [Nov.
1943]–Revised June 1946 under the same title.”
“The following list of soybean processing mills is
divided into three parts: (1) Mills specializing in soybeans.
(2) Mills processing soybeans on part-time basis. (3)
Distribution of soybeans processed by solvent extraction,
screw press, and hydraulic press methods (Estimates based
on data compiled by Bureau of the Census in cooperation
with the Northern Regional Research Laboratory). A year
by year table from crop year 1936-37 to 1946-47 (Oct. to
Oct.) shows the number of tons processed and the percentage
of the total processed by each of the three processes. The
percentage processed by solvent extraction doubled from
13.2% to 26.6% while the percentage processed by hydraulic
press dropped by half from 18.4% to 9.5%. The total tons of
soybeans processed rose 8.2 fold from 619 to 5,107 during
the 11 year period.
Processors are listed by state (alphabetically), and within
each state alphabetically by city. Three symbols are used
(in parentheses) to express each plant’s processing capacity
in tons of soybeans per day: S = Small–less than 50. M =
Medium–50 to 200. L = Large–more than 200. Three other
symbols are used to express the type of soybean processing
equipment used: X = Extraction (solvent). P = Screw press
[or expeller]. H = Hydraulic press.
“1. Mills specializing in soybeans. Arkansas–West
Memphis: Arkansas Mills, Inc. (MX). Wilson: Wilson Soya
Corporation (MXP). Delaware–Laurel: Laurel Processing
Co. (SX).
“Illinois–Alhambra: Alhambra Grain and Feed Co.
(SP). Bartonville: Allied Mills, Inc. (LP). Bloomington:
Funk Brothers Seed Co. (MP). Ralston Purina Co. (LX).
Champaign: Swift and Co. (LXP). Chicago: Archer-DanielsMidland Co. (MX). The Glidden Co. (LXP). Spencer
Kellogg and Sons, Inc. (LP). Colchester: Colchester
Processing Co. (SP). Decatur: Archer-Daniels-Midland Co.
(LXP). Decatur Soy Products Co. (MP). Spencer Kellogg
and Sons, Inc. (LXP). A.E. Staley Manufacturing Co. (LXP).
Galesburg: Galesburg Soy Products Co. (MP). Gibson City:
Central Soya Co., Inc. (LXP). Kankakee: Borden’s Soy
Processing Co. (MX). Mascoutah: Phillip H. Postel Milling
Co. (SP). Monmouth: Ralph Wells and Co. (SP). Nashville:
Huegly Elevator Co. (SP). Norris City: Norris City Milling
Co. (SP). Pana: Shellabarger Soybean Mills (MP). Poplar
Grove: Northern Illinois Processing Corporation (SP).
Quincy: Quincy Soybean Products Co. (MP). Roanoke:
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Eureka Milling Co. (SP). Rock Falls: Sterling Soybean Co.
(SP). Springﬁeld: Cargill, Inc (MP). Taylorville: Allied Mills,
Inc. (MX). Virden: Hulcher Soy Products Co. (SP).
“Indiana–Bunker Hill: Ladd Soya, Inc. (MP). Danville:
Hendricks County Farm Bureau Cooperative Association
(SX). Decatur: Central Soya Co., Inc. (LXP). Frankfort:
Swift and Co. (MX). Indianapolis: The Glidden Co. (LX).
Lafayette: Ralston Purina Co. (MP). Marion: Hoosier
Soybean Mills (MP). Oaktown: Knox County Farm Bureau
Cooperative Association (SP). Portland: Haynes Soy
Products, Inc. (MP). Rockport: Martin Serrin Co., Inc.
(SP). Rushville: Rush County Farm Bureau Cooperative
Association (SP). Wabash: Wabash County Farm Bureau
Cooperative Association (SP).
“Iowa–Belmond: General Mills, Inc. (LX). Cedar
Rapids: Cargill, Inc. (MX). Iowa Milling Co. (MP).
Centerville: Pillsbury Mills, Inc. (MP). Clinton: Pillsbury
Mills, Inc. (MX). Des Moines: Spencer Kellogg and Sons,
Inc. (LX). Swift and Co. (MP). Dike: Farmers Cooperative
Association (SP). Dubuque: E.E. Frith Co. (SP). Eagle
Grove: Boone Valley Cooperative Processing Association
(SP). Fairﬁeld: Doughboy Industries, Inc. (MP). Fayette:
Fayette Soybean Mill (SP). Fort Dodge: Cargill, Inc. (LXP).
Gladbrook: Central Iowa Soybean Mill (MP). Hubbard:
Boone Valley [Cooperative] Processing Association (SP).
Iowa Falls: Ralston Purina Co. (LXP). Manly: North Iowa
Cooperative Processing Association (SP). Marshalltown:
Marshall Mills, Inc. (SP). Martelle: Farmers Cooperative
Elevator (SP). Muscatine: Hawkeye Soy Products Co. (SP).
Muscatine Processing Corporation (MX). New Hampton:
Eastern Iowa Milling Co. (SP). Plainﬁeld: Roach Mills (SX).
Quimby: Simonsen Mill Rendering Plant (MP). Ralston:
Farmers Cooperative Association (SP). Redﬁeld: Iowa Soya
Co. (MX). Sac City: Williams Milling Co. (MP). Sheldon:
Big Four Cooperative Processing Association (MP). Sioux
City: Sioux Soya Co. (MP). Spencer: Cargill, Inc. (SX).
Washington: Cargill, Inc. (MX). Waterloo: Borden’s Soy
Processing Co. (LXP). West Bend: West Bend Elevator Co.
(SP).
“Kansas–Coffeyville: Consumers Cooperative
Association Soybean Mill (MP). Emporia: Kansas Soya
Products Co., Inc. (MXP). Girard: Farmers Union Jobbers
Association (SP). Hiawatha: Thomson Soy Mill (SX).
Kansas City: Kansas Soya Products Co., Inc. (MP). Wichita:
Soy-Rich Products, Inc. (MXP). Kentucky–Henderson: Ohio
Valley Soybean Cooperative (MXP). Louisville: Buckeye
Cotton Oil Co. (LXP). Louisville Soy Products Corporation
(MX). Owensboro: Owensboro Grain Co. (MXP).
“Maryland–Baltimore: Soya Corporation of America
(MP). Michigan–Concord: Concord Soya Corporation
(SP). Saline: Soybrands, Inc. (SX). Minnesota: Lakeville:
Consumers Soybean Mills, Inc. (MP). Mankato: Honeymead
Mankato, Inc. (LXP). Minneapolis: Crown Iron Works Co.
(SX). Preston: Hubbard Milling Co. (SP).

“Missouri–Kansas City: Ralston Purina Co. (MP).
Kennett: Hemphill Soy Products Co. (MP). Mexico: MFA
Cooperative Grain and Feed Co. (MP). New Madrid:
Buckeye Cotton Oil Co. (MX). St. Joseph: Dannen Mills,
Inc. (MXP). St. Louis: Blanton Mill, Inc. (MP). Ralston
Purina Co. (MP). Pennsylvania–Jersey Shore: Pennsylvania
Soybean Cooperative Association (SP). Rossmoyne
Processing Co. (?). Paoli: The Great Valley Mills (?). South
Dakota–Sioux Falls: Western Soybean Mills (MP).
“Tennessee–Tiptonville: West Tennessee Soya Mill,
Inc. (LXP). Virginia–Harrisonburg: Central Chemical
Corporation of Virginia (SP). Norfolk: Davis Milling Co.
(SP). Portsmouth: Allied Mills, Inc. (MP). Wisconsin–
Janesville: Janesville Mills, Inc. (SP). Menomonie:
Northwest Cooperative Mills (SP).
“Mills processing soybeans on part-time basis.”
Alabama (6 mills), Arkansas (13), California (7), Florida (1),
Georgia (7), Illinois (2), Iowa (2), Kansas (1), Louisiana (9),
Minnesota (2), Mississippi (13), Missouri (1), New York (2),
North Carolina (14), North Dakota (1), Ohio (2), Oklahoma
(13), Pennsylvania (2), South Carolina (4), Tennessee (4),
Texas (27), Wisconsin (1).
Note: This is the earliest document seen (Sept. 2016)
that mentions Crown Iron Works Co. in connection with
soybeans or with solvent extraction plants.
2759. Babcock, Glen E.; Cowan, John C. 1948. Usage
of soybean and phenolic glues in the softwood plywood
industry. Soybean Digest. Nov. p. 16-17, 45. [5 ref]
• Summary: Contents: History of soybean glues. Shift
in wartime uses. Chemistry and reason for shift. Recent
developments. Present situation in plywood industry.
“Soybean meal glues were introduced to the plywood
industry about 1923. Imported press cake was processed in
this country and sold principally to the Douglas ﬁr plywood
plants in the Paciﬁc Northwest. This glue presented new
spreading and pressing problems because it had low initial
adhesiveness and high water content. By 1928 glue spreaders
were adapted to the more viscous type of glue and soybean
meal glues had become the major factor in the production of
interior grade Douglas ﬁr plywood.
“I.F. Laucks and his associates did much of the pioneer
work on formulation and evaluation and obtained several
patents covering this type glue. The plywood was made by
clamping the spread veneer for a period of about 6 hours at
room temperature to allow the glue to set. Soybean meal glue
in the decade starting about 1929 became the cheapest and
most widely used adhesive for softwood plywood.
“Synthetic resin adhesives were introduced in this
country about 1936. Most of these resins required the
simultaneous use of heat and pressure to cure the glue in
the panel. The number of hot presses in use in this country
increased from 10 in 1935 to more than 200 in 1942.
The phenolic resin adhesives, especially, gave excellent
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weathering resistance to the ﬁnished panel and enabled
plywood to enter many new ﬁelds. The war created an even
greater demand for waterproof plywood. Interior parts of
ships, PT boats, jungle barracks, hospitals, and waterproof
shipping cases capable of being thrown overboard on
beachheads were some of the uses which required large
quantities of waterproof plywood.” In 1941 approximately
6 million pounds of phenolic resin glue (wet basis) and 45
million pounds of soybean glue (dry basis) were used to
make plywood. “However, in the ﬁrst year after our entry
into war, the phenolic glues made a phenomenal expansion,
their use increasing to more than 17 million pounds. During
the same period, the use of soybean adhesives dropped to 37
million pounds. This change came almost directly as a result
of war demands for waterproof grades. This trend of increase
for phenolic resin glues and decrease for soybean glues
continued at a less phenomenal rate for the remainder of the
war. Phenolic glues reached a war peak of consumption in
1944 of 23 million pounds; whereas, soybean glues dropped
in 1945 to 22 million pounds. Since the war, soybean glues
have regained a small portion of their former utilization.”
Address: Northern Regional Research Lab., Peoria, Illinois.
2760. Madison Health Messenger (Madison, Tennessee).
1948. King Cotton welcomes King Soybean: American
soybean convention highlights. Fall. p. 1-2, 5-6.
• Summary: The American Soybean Association held its
28th annual convention on 13-15 Sept. 1948 in Memphis,
Tennessee (on the banks of the Mississippi River in
southwestern Tennessee) at the historic and famous Peabody
Hotel. Nearly 1,000 people attended, representing 28 states
and 9 foreign countries. Madison College is in Tennessee, so
representatives attended.
Memphis became the largest spot cotton market in the
world, the largest cotton seed products market in the USA,
and (at one time) the largest mixed feed center. In 1884 the
Memphis Merchants Exchange was organized.
“Early in the twentieth century, experiments were made
in this market in the use of blackstrap molasses, then a
worthless by-product, mixing it with alfalfa hay and grain. It
proved to be an excellent animal feed and was placed on the
market as commercial mixed feed. Memphis can probably
claim the honor of originating the mixed feed business that
was the forerunner of the scientiﬁcally prepared stock feeds
that now comprises one of our nation’s largest industries.”
The feed industry created an enormous demand for protein
which was largely derived from cottonseed meal. That
source, however, proved inadequate, and so ‘Necessity
being the mother of invention’ the soybean was introduced
into American agriculture and began to be produced in
considerable quantities about 1920.
“Having about the same protein content as cottonseed
meal it has practically doubled the supply of protein
available for mixed animals feeds. Geographically

Memphis is the center of the production of high protein
vegetable meals. The crops of cottonseed and peanuts of the
Mississippi Valley in the South, blend here with The soybean
crops of the North Mississippi Valley states. Memphis,
therefore, is the natural location for the world’s only
protein futures market. The price of cottonseed meal and
soybean meal established by this open market is recognized
throughout this country, as well as abroad, as the basis price
for trading in both commodities.
“Barge lines on the Mississippi River now handle a vast
tonnage of merchandise and bring millions of bushels of
grain and soybeans to Memphis for distribution throughout
the South and for export via barge to the Port of New
Orleans [Louisiana]. So important is the Port of Memphis
that millions of dollars are being spent to improve and
enlarge its facilities for handling an ever increasing tonnage
while ‘Old Man River He Just Keeps Rolling Along.’
“Convention highlights: The Soybean Conventioners
were welcomed royally by Mayor Pleasants, President
Williams of the Memphis Commercial Exchange, and the
friendly staff of Peabody Hotel. Ladies of the Memphis
Commercial Exchange entertained the ladies attending the
convention and it seemed from the gardenia corsages given
to all the ladies (100 attending) by the Memphis Commercial
Exchange, the luncheons, parties, tours. and the annual
banquet, planned for the guests, that King Cotton himself
and all Memphis bent their efforts to make Kong Soybean
their honored guest. The conventioners were profoundly
impressed with the beautiful city of Memphis and its neverto-be-forgotten genuine warm hospitality. With every
exhibit space in the large hall taken with interesting displays
of soybean products, machinery, supplies, and technical
services offered, it was obvious that the industry was well
organized and integrated to meet the heavy demand put upon
its young shoulders.
“Efﬁcient President Walley and aggressive Secretary
Strayer of the American Soybean Association gave every
evidence of providing the unusual leadership required for the
development of a national organization to serve the soybean
industry in the United States.
“President Walley reported fresh from his summer
stay in Europe where he studied conditions relating to
the interest and needs of the people with respect to the
potential possibilities of supplying soybeans to aid in the
recovery program. He said in part, ‘From The best available
information, France could use oilseeds equivalent to at
least 10 or 15 million bushels of soybeans per year at the
present time... soybeans have become more popular and
more appreciated by the French.’ In Italy it is about the
same story. ‘I was particularly impressed with the ﬁne work
being done by CRALOG (Christian Relief Organizations
Authorized to Operate in Germany), cooperating with
German food manufacturers in preparing soybean products
in the most palatable form.’ Large quantities of soy ﬂour are
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being ﬂown to Berlin over the blockade. Belgium processors
were pleased with the quality of America soybean varieties.
‘In England I found many friends of soybeans and much
progress has been made in the use of soy products in food.’
‘One of the principal paint companies of England is very
enthusiastic about the use of soybean oil in paint and is doing
everything it can to encourage the growing of soybeans in
South Africa in order to augment its needed supplies.’
“’... let us take the cost of protein for human
consumption in Germany. At the time I was there 40 grams
of protein purchased at the store in the form of full fat soy
ﬂakes cost only one-third to one-sixth as much as 40 grams
of protein secured through any animal product and that cost
was ﬁgured on the basis of soybeans being worth between
$8 and $10 a bushel in Germany.’ Here is a large fertile
opportunity market that can mean much to the American
soybean grower.
“’Gentlemen, in my opinion, this “cold war” is hotter
than you think. Today national security is our most important
business.”
“’As producers of a potent weapon in that war
[soybeans] let us carry on, keeping this in mind: a continued
and assured production of soybeans in the United States
can have much to do with the preservation of individual
liberty here and abroad–a treasure more important than any
immediate consideration of price or proﬁt.’
“Two ﬁlms, Progress in Products, the margarine ﬁlm
produced jointly by the American Soybean Association and
the National Cotton Council, and the Allis-Chalmers ﬁlm,
The Soybean Story, were shown and, as you might surmise,
Madison Foods comprised a part of the section of the story
on the screen showing foods produced from soybeans.
Soybean milk experiment: Dr. Sasanka S. De of the
Indian Institute of Science, Bangalore, India, and now a
research fellow in the Department of Food Technology,
Massachusetts Institute of Technology (MIT), reported on
his experimental work with soybean milk. He found “that it
was possible to prepare a fortiﬁed soya milk that would have
a high supplementary value in the Indian diet comparable to
that of cow’s milk and without increasing the cost greatly...
In the human experiments, nearly 6,500 infants, children and
youth were used as subjects in Welfare Centers, Orphanages,
and Schools.”
“Visit to the world’s largest cotton plantation: The last
day of the conference was set aside for a ﬁeld day in the
rich Arkansas delta at the Arkansas Agricultural Experiment
Station, Clarkedale, Arkansas, and at Wilson, Arkansas,
to see the world’s largest cotton plantation. In this rich
northeastern section of Arkansas the ﬂooding mighty ‘Old
Man River’ deposited layer upon layer of black loam silt
until it reached the incredible thickness of 1,200 feet (the
average topsoil depth around the world is seven inches).
“At the Clarkedale experiment station the staff
prepared test plots for this ﬁeld day showing all the named

commercial varieties of soybeans in the U.S. Flame weeding
was also demonstrated...”
Over 500 guests attended the Soybean Banquet in the
Ball Room of the Peabody Hotel. Madison Stakelets and
Zoy-Koff were served. “Dr. Morse, father of the soybean,
Chief Agronomist of the Department of Agriculture said, ‘I
always enjoy Madison Soybean Foods, especially Zoy-Koff
for it takes the place of coffee which I do not use.’ Dr. De of
India, previously mentioned, said ‘I liked your Stake-Lets
very much and ate them with intense interest. Both the ﬂavor
and texture are so much like meat.’”
2761. Soybean Digest. 1948. Former Peoria lab director
passes [H.T. Herrick]. Nov. p. 15.
• Summary: Horace Terhune Herrick, one of America’s
leading authorities on the industrial utilization of
agricultural commodities, died on 7 Oct. 1948 at his home
in Washington, DC, age 61 years. He was director of the
NRRL at Peoria, Illinois, from 1942 to 1946. The obituary is
accompanied by a photo.
2762. Strand, Edwin Gustaff. 1948. Soybeans in American
farming. USDA Technical Bulletin No. 966. 66 p. Nov. [50
ref]
• Summary: An excellent overview. Contents: Introduction.
Rise of soybean production: Early developments, recent
trends, geographic pattern. Factors affecting trends: Prices
and market outlets, adaptation to climate and soils, variety
improvement, intercrop competition (competition between
corn, oats, wheat, barley, tame hay, and soybeans for beans),
yield per acre, mechanization, relative costs and returns.
Estimates of future supply: Alternative price relationships,
balancing permanent cropping systems, relative trends in
production costs, supply estimates. Long-time demand
and market outlook: Market outlets for fats and oils,
role of technology, market outlets for high protein feeds.
Comparison of prospective supply and demand. Summary.
Basic statistical tables. Literature cited.
Figures: (1) Graph of soybean acreage–total for all
purposes: Harvested for beans, harvested for hay, and
grazed or plowed under, United States, 1924-47. (3) Map
of soybeans harvested for beans in the USA, acreage, 1944.
90% of soybean acreage is in the North Central region.
(4) Map of farms reporting soybeans harvested for
beans, as a percentage of all farms, United States, 1944. The
heaviest concentration of farms growing soybeans is in the
North Central region. (5) Map of soybeans harvested for
beans, as a percentage of all land used for crops, 1946 (by
county). Soybeans for beans occupied 20% or more of the
cropland in 52 counties in 1946. (6) Graph of prices received
by farmers for soybeans, corn, and oats, United States,
season average, 1924-47. Soybeans received the highest
prices followed by corn then oats.
(7) Graph of acreage of soybeans for beans and other
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speciﬁed crops harvested in Indiana, Illinois, and Iowa,
1924-47. Soybeans take up a small percentage of the total
acreage. (8) Graph of trends in yield per acre of soybeans for
beans, corn, oats, and winter wheat, in ﬁve Corn Belt States
(Illinois, Iowa, Indiana, Ohio, Missouri), 1925-47. 5-year
moving average (1925-29 = 100). Yields of soybeans have
increased the most (in 1940 they were 50% above 1929),
followed by corn, winter wheat, oats. “The principal factors
inﬂuencing the upward trend in yield of soybeans appear to
have been improvement of varieties and mechanization of
harvesting operations [which has reduced harvesting losses].
Additional factors were experience with the crop, better
management of soils, more timely operations,... and other
phases of mechanization... plus increased use of inoculation,
row planting, and improved cropping systems” (p. 27-28).
(9) Map of soybeans: Yield per acre, 3-year average,
1942-44. Areas of highest yields of soybeans for beans
coincide closely with the areas of heaviest concentration of
soybean acreage. There are some exceptions: Illinois is north
west of the area of heaviest acreage concentration, Iowa is
the highest yielding area southeast of the most concentrated
acreage. (10) Graphs of production of vegetable oils (crude
basis) and oilseed meals (including cake) from soybeans and
other oil crops, domestic materials only, United States, 192446.
Tables: (1) Acreage of soybeans planted for all purposes,
United States, and selected groups of States, averages 192529, 1930-34, and 1935-39, and each year from 1940 to 1947.
The groups of states are: Corn Belt, Lake States (Minnesota,
Wisconsin Michigan), Plains States (Kansas, Nebraska,
South Dakota, North Dakota), Delta States (Arkansas,
Mississippi, Louisiana), Atlantic States (North Carolina,
Virginia, Maryland, Delaware), All other states. (2) Acreage
of soybeans harvested for beans, United States and selected
groups of States, averages 1925-29, 1930-34, and 1935-39,
and each year from 1940 to 1947.
(3) Plant-food elements added or removed by selected
crops. Soybeans grown for beans add 16 pounds of nitrogen
per 20 bushels harvested. The elements removed are nitrogen
(N), phosphorus (P), potassium (K), calcium (Ca) and
magnesium (Mg). (4) Average yields of corn, soybeans, oats,
and wheat in the ﬁrst year after soybeans and other speciﬁed
crops, Indiana experiments, 19 years, 1922-1940.
(5) Yields per acre of corn following corn and following
soybeans, Iowa experiments, 1942. (6) Percentages of total
cropland from which speciﬁed crops were harvested, and
percentages in pasture and in other uses, ﬁve Corn Belt
States, 1947.
(7) Corn-soybean yield rations in ﬁve Corn Belt States,
averages 1925-29, 1935-39, 1942-46. (8) Soybeans, corn,
oats, and winter wheat: Average net returns per acre on
farms keeping farm-account records in Champaign and Piatt
Counties, Illinois, speciﬁed years, 1937-1946. (9) Average
value per acre for soybeans, corn, and oats, Illinois, 1925-29,

1930-34, 1935-39, and annual 1940-47 and index numbers
(1935-39 = 100).
(10) Labor and power inputs per acre for soybeans on
farms keeping cost records in Champaign and Piatt Counties,
Illinois, averages 1924-26, 1937-39, and 1944-46. (11)
Acreage, yield, and production of soybeans harvested for
beans, Illinois and Iowa, averages 1935-39, 1942-45, and
estimated 1955 at alternative price ratios. (12) Acreage of
soybeans harvested for beans, United States and speciﬁed
groups of States, averages, 1935-39, 1942-45, and estimated
1955 at alternative price ratios.
(13) Acreage, yield, and production of soybeans
harvested for beans, United States, averages 1935-39, 194245, annual 1946-47, and estimated, 1955, at alternative price
ratios. (14) Fats and oils produced from domestic materials,
and net trade, United States, average 1935-39 and annual
1943-46. (15) High-protein feeds produced from domestic
materials, and net trade, United States, average 1935-39,
annual 1943-46.
(16) Acreage, yield, and production of soybeans in the
United States, 1924-47. (17) Percentage that the acreage of
soybeans harvested for beans is of the acreage planted for
all purposes, United States and selected groups of States,
averages 1925-29, 1930-34, and 1935-39, and each year from
1940 to 1947. (18) Supply and utilization of soybeans in the
United States, 1924-1947. Supply: Total stocks, production
(bushels), imports, total supply. Utilization: Seed, feed,
processed for oil and meal, exports, other uses, carryover.
(19) Utilization of soybean oil by classes of products,
United States, 1931-17. Food products: Margarine,
shortening, other (mainly in salad and cooking oils,
mayonnaise, and salad dressings, and direct use in homes,
bakeries, restaurants, and institutions), total. Nonfood
products: Soap, paint and varnish, other drying oil products,
miscellaneous nonfood products, loss including oil in foots,
total, total domestic disappearance.
(20) Supply and utilization of soybean-oil meal and
cake, United States, 1924-46. Supply: Domestic production,
imports, total supply. Utilization: Feed, food, industrial
and other, exports. (21) Average yield per acre of soybeans
harvested for beans, United States and speciﬁed groups of
States, averages 1935-39, 1942-45, and estimated 1955 at
alternative price ratios. Note: The highest yields were in the
Corn Belt; 19.2 bu/acre in 1935-39 and 19.6 bu/acre in 194245.
(22) Production of soybeans in the United States and
speciﬁed groups of States, averages 1935-39, 1942-45,
and estimated 1955 at alternative price ratios. (23) Seasons
average prices of soybeans, soybean-oil meal, and other
speciﬁed vegetable oils and oil meals in the United States,
1924-46 (incl. peanut, cottonseed, and linseed oils). Address:
Agricultural Economist, Bureau of Agricultural Economics,
USDA.
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2763. Fisher, H.J. 1948. Report on inspection and analysis
of commercial fertilizers, 1948. Connecticut Agricultural
Experiment Station, Bulletin No. 525. 48 p. Dec. [51 ref]
• Summary: Connecticut law regulates commercial
fertilizers. “The seller is responsible for proper labeling of
each package of fertilizer, for the registration of each brand
sold or offered for sale, for the payment of the required
analysis fee and for the payment of the tonnage tax.”
“Cottonseed, linseed, and soybean meals, when sold or
used for fertilizer purposes, must be registered as fertilizers
and the speciﬁed fees paid thereon. For such products the
registration fee is $10.00 for each brand, payable annually,
and six cents per ton tonnage fee, payable semi-annually.
These fees are entirely apart from those required by the
feeding stuffs statute.”
Under “Soy bean oil meal” (p. 28) is only one product /
brand: “Gilt Edge Brand, Central Oil & Milling Co., Clayton,
North Carolina.” Found: 7.42% nitrogen. Guaranteed:
6.56% nitrogen. Address: Chemist in Charge, New Haven,
Connecticut.
2764. Product Name: Spraysoy (Used as a Sticker and
Spreader in Agricultural Sprays).
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: 5165 W. Moffat St., Chicago,
Illinois.
Date of Introduction: 1948.
New Product–Documentation: Glidden Co. 1948.
Technical Bulletin. Ad in Soybean Blue Book. 1958. p. 145.
2765. Product Name: Prosein (Industrial Soy Protein).
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: 5165 W. Moffat St., Chicago,
Illinois.
Date of Introduction: 1948.
New Product–Documentation: Glidden Co. 1948.
Technical Bulletin.
2766. Product Name: Mulsoya (Industrial Soy Protein).
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: 5165 W. Moffat St., Chicago,
Illinois.
Date of Introduction: 1948.
New Product–Documentation: Glidden Co. 1948.
Technical Bulletin. Ad in Soybean Blue Book. 1958. p. 145.
2767. Kump, Marija. 1948. Soja u industriji i prehrani
[Soybeans in industry and feeding]. Gospodarski List
(Farmer’s Newspaper, Zagreb, Croatia) 107(13):9. [Scr]*
Address: Yugoslavia.
2768. Drackett Company (The). 1948. Annual report.
Cincinnati, Ohio. 28 p. 28 cm. For the ﬁscal year ended Sept.
30, 1948.

• Summary: Sales rose 22% over the previous year to
$27,719,329. Net earnings (proﬁts) fell 21.5% to $765,367.
The drop in proﬁts is said to be due to abnormal market
conditions in the soybean industry. In March 1948 Harry R.
Drackett (born 1885), the company’s second president, died.
He was a builder. In 1922 he decided to build Drano into
a major product. “By 1936 a second product, Windex, was
successfully established and he announced his intention of
entering the soybean industry. ‘I consider,’ he said, ‘that the
development of products from the soybean is now at about
the same stage as was the development of products from
petroleum 25 years ago.’ Today the Company’s soybean
operation, while not the largest is one of the most successful
in the industry.”
Roger Drackett was elected president of The Drackett
Co. by the Board of Directors on 25 March 1948. His
biography is given and large photos show the father and son.
During the year, production of Ortho Protein increased
by more than 50% over the previous year. It was sold in
100 lb paper sacks “for use as a coating agent for book and
label papers, cardboard and wallpaper, as an adhesive in
the manufacture of shotgun shells, box board and similar
products, also in shoe polishes, ﬁre ﬁghting foam and other
miscellaneous uses.” Production and sale of impact molding
compounds for plastics increased more than 50% over the
previous year. Note: This is the last year that plastics are
mentioned as being produced.
A 2-page spread photo shows the entire plant at Sharon,
Ohio. Address: Executive ofﬁces: 5020 Spring Grove Ave.,
Cincinnati, Ohio.
2769. Hess, Katharine Paddock. 1948. Textile ﬁbres and
their use. 4th ed. Chicago, Philadelphia & New York: J.B.
Lippincott Co. xvii + 599 p. See p. 370-75. 22 cm.
• Summary: In Unit Six, titled “Synthetic ﬁbers: Science in
competition with Nature,” the author discusses Rayon, and
synthetic ﬁbers made from protein, resin, glass, and metal.
The most important synthetic ﬁbers made from a protein base
are casein azlon ﬁbers, for which the casein of skimmed milk
is the raw material. The ﬁrst ﬁber of this type was made in
Italy and is known as Lanital. Similar casein ﬁbers are called
Tiolab in Germany, Polan in Poland, Cargau in Belgium,
Casolana and Lactoﬁl in Holland, Cortauld’s casein ﬁber in
England, and Aralac in the United States. The process for
making this ﬁber is similar to that of viscose.
Soybean azlon ﬁbers: “The commercial production of a
textile ﬁber from soybeans began in 1943 [at The Drackett
Co., in Cincinnati, Ohio]. The raw material for this ﬁber is
the meal that remains after the oil has been extracted from
soybeans. The powderlike protein removed from the meal
is liqueﬁed and formed into a mass of the consistency of
molasses. This liquid is forced through a spinnerette by
processes similar to those used in the production of other
synthetic ﬁbers. The ﬁlaments are stretched and hardened
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during carefully controlled chemical treatments... The
soybean staple ﬁber is similar in luster, touch, and crimp
to a rayon staple ﬁber but it is light tan in color. Dry soya
ﬁber is approximately 45 per cent weaker than wool of the
same grade and the wet ﬁber is 76 per cent weaker than the
corresponding wool ﬁber.” A photo shows the longitudinal
and cross section of soybean ﬁbers.
“Ardil azlon: A British vegetable protein ﬁber produced
from peanuts or groundnuts is called Ardil.” Address: Assoc.
Prof. of Clothing and Textiles, Kansas State College of
Agriculture and Applied Science.
2770. Japan Year Book 1946-48. 1948. Tokyo: The Foreign
Affairs Association of Japan. 614 + 314 p. See p. 291, 367,
376. 22 cm.
• Summary: The Preface indicates that this book was
published in about Dec. 1948. The editor’s name is not
given.
Page 291. A full-page table shows “Annual yields
of cereals and vegetables” (area in chobu, yield in kan,
production in koku). For soy beans (dried):
2.299 million koku in 1943
2.072 million koku in 1944
1.321 million koku in 1945
1.565 million koku in 1946.
In 1946 production of azuki beans was 16.7% that of soy
beans.
Page 367. “Soy-bean Cake: This is another item of
fertilizer which was imported into this country before the
war, principally from Manchuria. Of the demand for some
1,000,000 tons, 60 percent was imported in the form of soybean cake and 40 percent in the form of soy-bean.”
Page 376. “Flavors: Oriental ﬂavors are produced
in considerable quantities as indispensable for Japanese
cooking, of which soy, or Japanese sauce and miso, or
soybean paste are important items.
“The domestic production of soybeans being
insufﬁcient, Japan imported before the war or in 194145 twice as much soybeans as domestic production from
Manchuria and Korea to meet the home consumption of soy
and miso.”
Three tables (p. 376) show (1) Soybean imports
[to Japan] during 1940-1944. These imports are from
Manchuria, Korea, Central China, and total. (2) Production
of soybeans in Japan 1943-1946, area planted, yield and
production of dried soybeans. (3) Soybean allocations by
kind [end use] in 1941 and 1944. The end uses are miso,
soy sauce, staple food [beans eaten as beans], other food,
chemical [industrial], fodder, and others.
2771. Perry, Thomas D. 1948. Modern plywood. 2nd ed.
New York, NY: Pitman Publishing Co. xvi + 458 p. See
pages 93-96. Illust. Index. 24 cm. First edition was 1942. [8
soy ref]

• Summary: Foreword to the Second Edition. Foreword to
the First Edition. Acknowledgments. Introduction by Wilson
Compton. Glossary of Trade Terms Used in the Plywood
Industry.
I. Brief History of Plywood: The Origin of Plywood
(Early Decorative Uses of Veneer, Early Machinery for
Veneer Production). Development of Plywood Utilization.
(Plywood in World War I, Plywood in World War II,
Plywood Adopted as a Name).
II. Advantages of Plywood: Economic Considerations
(Standard Plywood, Distributed Wood Strength, Nonsplitting
Qualities, Dimensional Stability, Availability of Relatively
Large Areas, Favorable Strength/Weight Factors,
Conservation of Timber, Development of Matched and
Symmetrical Faces, Reinforcing Fragile Veneer, Curved
Plywood).
III. Adhesives for Plywood: Nature of Adhesion.
Classiﬁcation of Glues and Adhesives (Animal Glues, BloodAlbumin Glues, Casein Glues, Synthetic-Resin Adhesives,
Silicate of Soda, Soybean Glues, Vegetable Glues. Prepared
Glues).
IV. Characteristics of Modern Plywood: Plywood
Qualities (Plywood for Beauty, Plywood for Strength,
Plywood vs. Laminated Wood, Plywood for Curving and
Bending). Types of Plywood Constructions (All-Veneer
Constructions, Lumber-Core Constructions, Reinforced
Faces and Two-Plying. Fabrication for Simple Bending,
Compound Bending and Molded Shapes). Standard Stock
Sizes vs. Special Constructions. Plywood with Textile,
Fibrous and Metal Layers.
V. Veneer Manufacturing: Veneer Production (Rotary
Veneer, Sliced Veneer, Half-Round Veneer, Sawn Veneer,
Veneer Drying). Log Measurement (Log Scales), Veneer
Plant Locations, Wood Characteristics.
VI. Plywood Manufacturing: Scope of Operations,
Preparing Veneer for Plywood, Plain-Veneer Department,
(Figured-Face-Veneer Department), Making Lumber Cores
for Plywood, Gluing Department (Cold Pressing, Hot
Pressing, Reinforced Faces (2-Ply), Progressive Gluing,
Metal-to-Wood Gluing, Resin Bonding without Hot Presses),
Resistance Heat for Curing Resins, High-Frequency Heat
for Curing Resins, Flexible-Bag Pressures, Scarf Jointing,
Plywood Finishing.
VII. High-Density Plywood: Compreg, Impreg,
Tegowood, Jicwood, etc. Tegowood, Amberwood, Compreg,
Impreg, Comparisons with High-Density Products.
VIII. Plywood in Industry: Industrial Applications of
Plywood, Aircraft Construction, Barrels and Cooperage,
Boats and Ships, Burial Caskets, Construction and Building,
Containers and Shooks, Furniture and Allied Industries, Land
Transportation (Automotive, Railroad), Sporting Goods,
Trunks and Baggage, Tubing of Plywood, Miscellaneous
Applications, Summary.
IX. Engineering Data on Plywood: (Plywood and Veneer
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Thickness, Cost Tabulations, Moisture-Content Data, HotPress Data, Engineering Data).
X. Grading Rules: Commercial Veneer, Face Veneers,
Hardwood Plywood, Douglas Fir Plywood.
XI. Testing Adhesives: Strength Determination,
Durability to Exposure, Glue Characteristics, Supplementary
Tests. Address: Moorestown, New Jersey.
2772. Velloso, K.P. 1948. Industrializacao da soja [Industrial
treatment of soybeans]. Porto Alegre: Secretaria de Estado
dos Negocios da Agricultura, Industria e Comercio. 27 p. [7
ref. Por]*
Address: Brazil.
2773. Goss, Warren H. 1949. Soybean oil in food products.
Soybean Digest. Jan. p. 28, 30.
• Summary: Contents: Introduction. Why reﬁne.
“Average annual consumption of prepared fats and oils
for each person in the United States has risen from 34 pounds
in 1890 to 46 pounds in the 5-year period of 1937-41. During
World War II, this ﬁgure decreased because of shortages and,
in the 1946-47 crop year, it was 42 pounds.
“A major item in the human diet, fats and oils are
consumed in the form of cooking fats, butter, margarine,
salad oil, and the like, in addition to those which occur
naturally in meat, milk, eggs and other foods.
“Fats and oils may be classiﬁed in many ways. The
most common is to designate whether they are of animal or
vegetable origin. Soybean oil, a relatively new commodity in
this country, now is our leading vegetable oil. It is obtained
from soybeans, a crop which was imported from the Orient
and which, after extensive modiﬁcation by American plant
breeders, has proved tremendously successful on farms of
the Midwest. During the past few years, the production of
soybeans in the United States has approached 200 million
bushels per year, and each crop has yielded close to 1½
billion pounds of soybean oil.
“Among the many reasons for the startling growth of
soybean acreage is the requirement or, rather, the desperate
need for fats to feed ourselves and the famished peoples of
other countries whose normal supplies of edible oils and fats
have been destroyed or disrupted by war.
“Many predictions were made that the demand for
soybean oil would decline with the end of the war, but there
has been no such development; nor does such appear likely.
“The advent of soybeans into American agriculture and
industry has been both spectacular and dramatic, but no more
so than are the operations employed routinely to harvest each
crop, transport it to mills, and process the soybeans into oil
and oil meal. Although the oil is utilized largely in making
edible products, some is employed in the manufacture of
paints, varnishes, linoleum, and other industrial products.
The oil meal is a protein supplement of high quality which
is consumed almost entirely in the preparation of livestock

feeds. A sizable amount is processed specially to make soy
ﬂour and soy grits for human consumption.
“The American soybean processing industry consists of
about 150 mills, both large and small. These process about
75 to 85 percent of the crop, and the remainder is used for
seed and miscellaneous purposes. Of the milling capacity,
about 65 percent is what is known as screw presses, or the
continuous pressure method. The oil is squeezed out while
the ground and cooked beans are forced continuously under
high pressure through a perforated steel cylinder. The other
35 percent of the capacity is more modern and consists of
solvent extraction equipment. A solvent similar to gasoline
is used to dissolve the oil out of the soybeans. With screw
presses, the yield of oil is approximately 9 pounds per bushel
of soybeans, and solvent extraction produces about 11
pounds.
“Crude soybean oil is dark golden yellow and must be
subjected to several complicated reﬁning procedures before
it is suitable for use as a food. The most important are, in
chronological order:
“1. Neutralization
“2. Bleaching
“3. Hydrogenation
“4. Deodorization
“Others are practiced in some cases. For example,
certain processors recover a small amount of lecithin, a
gummy emulsifying agent, from the crude oil prior to
neutralization. Hydrogenation is omitted when a cooking
oil is desired. To make a salad oil, it is necessary to omit
the hydrogenation and to ‘winterize’ the oil by chilling and
ﬁltering it before deodorization.
“Why Reﬁne: The purpose of reﬁning edible oils is
chieﬂy to remove undesirable materials which are present
in very small proportions. Neutralization is a process of
removing free fatty acids, whose presence causes ﬁnished
oils to smoke when heated and to promote the deterioration
of food products.”
A photo shows Goss pouring soybeans into a hopper.
Address: Member Soybean Research Council.
2774. Lewis, A.J. 1949. Paints from soybean oil. Soybean
Digest. Jan. p. 16-17.
• Summary: Presented at Cooperative Soybean Oil Mills
Conference, Northern Regional Laboratory, May 25-27,
1948. In the fall of 1936 NRRL’s work with soybean oil in
protective coatings began; they “inherited the exposure test
fences at the South Farm of the University of Illinois which
had been constructed and used for testing the durability
of interior and exterior paints containing up to 35 percent
of soybean oil.” These were experimental paints made by
various manufacturers at the request of Dr. W.L. Burlison.
His work with interior paints began in 1931 and with exterior
paints in 1932. Address: Paint chemist, Northern Regional
Research Lab., Peoria, Illinois.
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2775. Miller, L.C. 1949. Inside story of the soybean.
Soybean Digest. Jan. p. 13-15.
• Summary: “What goes on inside a soybean processing
[crushing] plant is here graphically described by the general
superintendent of Swift & Co. oil mills. From his talk at
the Remington, Indiana, soybean show. That you producers
here this afternoon believe in soybeans and their growth is
amply proved by the records of production in this area over
the past few years, and that you know how to produce good
beans is demonstrated by the splendid samples on exhibition
here today. More important, however, is your obvious desire
to make still further progress in improving yields and the
quality of the beans which you grow. We of Swift & Co. are
sure that we can look forward to more and better soybeans as
a result of your efforts.
“Swift & Co., as processors of soybeans and marketers
of soybean products are vitally interested in soybeans, or
perhaps more particularly the inside of the soybeans which
you produce. If we are to succeed, we must have not only a
large dependable source of supply for the soybeans which we
require to keep our facilities going, but we must also have
good quality soybeans.
“Just as the value of livestock is governed by what
packers can get for the meat and byproducts, so what we can
afford to pay for soybeans is governed by what we can get
for the oil and meal we can extract from them.
“The soybean has a long history and many, many
romantic stories have been written about its qualities and
the varied uses of its component parts. Some of these uses
are horn buttons, steering wheels, plastics in various forms,
paper coatings, and so forth. However, the ‘bread and butter’
of the soybean business at present is food, either for human
or animal consumption. Swift & Co.’s soybean products go
entirely to food of some kind. The very composition of the
soybean makes it inevitable that it should play an important
role in the business of food, so let’s look inside the bean and
see what it is composed of.
“After we remove the thin ﬁbrous hull encasing each
bean and which accounts for about 8% of its weight, we
ﬁnd a mass whose principle components are protein,
oil, and water. Of course, there are other things, such as
phosphatides, but let’s conﬁne our investigation to those
which are most important, namely oil and protein mass. It is
the job of the oil miller to separate the oil from the protein
mass in which it is dispersed and do it not only thoroughly
but in such a manner that the resulting products–crude oil
and protein feed–are of desirable quality for those who need
them.
“Swift & Co. have worked soybeans through all sorts
of equipment such as hydraulic presses, screw presses and
solvent extraction. To the uninformed, it might appear that
the oil miller’s job is a simple one, but let me assure you
it not only requires a certain amount of know-how, but a

tremendous amount of equipment and investment. To set
up only a very modest extraction plant requires a large
investment, and the more modern the plant, the higher the
cost. A moderate sized mill would cost about 2 million
dollars today.
“Great interest has centered around solvent extraction
of soybeans, so let’s look at a solvent extraction plant and
see just what is required to remove oil from the protein mass
which composes the inside of a soybean. Soybeans as raw
material must be received, and be available as required by
the extraction plant, so we will start with “1. Receiving and Storing: Due to the rapidity with
which you soybean producers harvest the bean crop, special
facilities must be provided at the mill to handle large
quantities of beans received both by truck and rail. Thus, no
matter how you choose to deliver your crop, facilities are
provided to give you a cash market where your beans can
be delivered with the minimum delay and inconvenience to
you. To do this, provisions for rapid weighing, sampling, and
grading are provided at each of our mills. Truck dumpers that
will unload a truck of beans in a few minutes are provided so
that your trucks may make more trips per day. Power shovels
are used to unload railroad cars rapidly as it is also important
to turn grain cars rapidly not only to return for more beans,
but to handle other agricultural products which so urgently
need transportation during the heavy harvest season.
“With all this rapid unloading equipment, high speed
high capacity conveyors are required to move the beans
from unloading pits to the storage bins proper, and obviously
these bins must be large enough to provide for the surge of
beans available during the harvest, and provide for their safe
storage until months later when they fulﬁll their destiny and
become oil and proteins in suitable forms to be used by our
customers. To build such a storage is quite a project in itself
requiring much planning and a large capital expenditure.
“An elevator such as those at Frankfort requires
approximately 17,000 tons of concrete and 500 tons of
reinforcing steel. About 40 percent of this material is below
ground and not seen from the outside. With this in mind, you
can readily appreciate the magnitude of the job of providing
soybean hotels, which are necessary to hold the crop until
processed. In a modern elevator, special attention is given to
ventilation and dust control. Beans are stored according to
quality and moisture content, with each storage bin equipped
with a series of thermocouples to measure the temperature of
beans in storage. This step is necessary as some beans arrive
damp or green along with foreign material which may cause
heating and spoilage of beans. By continuous following of
temperatures throughout the storage bins, any sudden change
can he detected and corrective steps be taken to stop further
heating.
“Before soybeans can be processed, they must be
cleaned to remove dust, dirt, empty pods, stones, weeds,
seeds, metals, and other foreign material which interfere
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in the process. The presence of rocks and tramp iron may
cause serious damage to processing equipment. Cleaning
is accomplished by aspiration with air, shaker screens,
magnetic separators, etc. After cleaning comes “2. Solvent Extraction: In solvent extracting, the beans
are dried to about 10-11 percent moisture and carefully
cracked into about 10 pieces with strong emphasis on
uniformity of crack and the absence of ﬁnes. After desired
heat and moisture are obtained, the cracked beans are ﬂaked
through heavy ﬂaking rolls which roll the warm particles
into thin ﬂakes about 6-8 thousandths of an inch thickness.
These ﬂakes are carefully conveyed, to avoid breakage and
resultant ﬁnes, into the extractor where they are washed with
a solvent, usually one of the hydrocarbons such as hexane.
Hexane is highly ﬂammable, and vapors are explosive even
in low concentration.
“It is obvious that a plant handling such a material
should be carefully designed and operated to minimize
hazards and accidents. In Swift & Co. solvent extraction
plants, all motors, electric wiring, switches, lights, and so
forth, are explosion-proof.
“The buildings are forced-draft ventilated and
constructed with grating ﬂoors to eliminate pockets where
vapor could collect. Continuous ‘sniffers’ are installed to
constantly analyze the air in various portions of the building.
They automatically set off an alarm if the quantity of vapor
in air reaches a level well below the lower danger limit.
“A number of different types of equipment are employed
to solvent wash oil from oil-bearing materials. But whether a
basket type, tube type, counter current tower type, or rotary
type extractor is used, the extraction plant must perform
the following jobs: 1. Remove the oil from the protein
material; 2. remove the solvent from the oil; 3. remove the
solvent from the meal; 4. run continuously and satisfactorily
for a long period of time; and 5. operate safely. Various
manufacturers have different ideas as to how these jobs
can he accomplished, and consequently various types of
equipment are employed.
“The Process: The process is one of diffusion and
separation, but the equipment to handle the products during
the process requires special designs and solution of many
mechanical problems. It is the solving of these problems
which gives the most difﬁculty. For example, the dust
problem and ﬁnes carried over into the miscella–a solution
of oil in solvent–or condensers; conveying of spent ﬂakes,
which have a tendency to adhere to conveyor ﬂights and
boxes, particularly if excess moisture is present; keeping
feeders open, and the synchronization of all equipment
require continued attention.
“The basket type of extraction is in greatest usage at
present, so let’s examine this type in our discussion:
“A basket type of extractor consists of a number of
metal baskets (with a wire screen bottom) on an endless
chain in a vertical tower much like a bucket elevator running

at slow speed with large baskets. The hot rolled ﬂakes are
fed into the baskets at the top on the downstream side and
washed with ½ miscella pumped from upstream side of the
extraction tower (½ miscella is solvent which is used ‘in the
ﬁnal wash of the baskets on the upstream side and contains
some extracted soybean oil). This ½ miscella picks up more
oil as it washes through the ﬂakes and drips through to the
baskets below.” Continued. Address: Swift & Co.
2776. Wiebe, Richard; Nowakowska, Janina. 1949. The
technical literature of agricultural motor fuels: Including
physical and chemical properties, engine performance,
economics, patents, and books. USDA Bibliographical
Bulletin No. 10. vi + 259 p. Feb. See p. 183, 195. [1562 ref]
• Summary: A good annotated bibliography and review of
the literature before 1949 on fuels from agricultural sources.
Section VI (p. 183-95), titled “Vegetable oils: Preparation of
fuels and performance data,” includes 99 references (#11551253) to the use of vegetable oil as diesel fuel from 1920
to 1947. Soy is mentioned 29 times in this book on pages
32, 183-91, and 195. Many of the diesel references concern
thermal or catalytic cracking of vegetable oils to produce
varying amounts of hydrocarbons that boil in the diesel fuel
range. The book also includes an author index and a subject
index.
Note: This book won the Oberly Award for Bibliography
in Agricultural Sciences in 1951. Address: Chemists,
Northern Regional Research Lab., Peoria, Illinois, Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration.
2777. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 24: “List of Names Used for
Soybean Varieties
“The conference directed the secretary to append to this
report a complete list of all names that have been used for
soybean varieties in the United States.
“This list, which is attached, was prepared by Mr. Morse
as a guide to avoid duplication in naming of new varieties.
Note: This list is identical to the 9-page attachment to
RSLM No. 148 (March 1948).
“Friday morning, March 4–John Gray, Chairman
“Work of the Northern Regional Research Laboratory
by John R. Cowan, Northern Regional Research Laboratory,
Peoria, Illinois. Dr. Cowan reported to the group that Dr.
Milner is now Director of the Northern Regional Research
Laboratory, having been promoted from Head of the
Analytical and Physical Chemical Division. The position as
Head of the Analytical Division will be ﬁlled by Dr. Fritz
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Scente. A new division has been added to the Laboratory
during the past year, a Motor Fuels Evaluation Division.
The principle accomplishment of the Motor Fuels Division
has been the development of a fuel injector operating off
the manifold pressure of a gasoline engine to inject an
alcohol and water mixture automatically as the manifold
pressure increases. By this device trucks and automobiles
with relatively high compression engines will be able to use
3-grade low octane gasolines while running under average
light loads and will ordinarily use the alcohol-water mixture
to increase octane rating of the fuel mixture as the power
demand increases either for acceleration or for hill climbing.
The principle has considerable promise and is being actively
tested under practical road conditions.
“The Laboratory has ﬁve RMA projects under way in
addition to the regular fund projects: utilization of grain,
ﬂavor stability of soybean oil, development of anti-biotics,
utilization of soybean ﬂour and utilization of lecithin.
“Spectrophotometric methods are being developed
for determining the percentage of the different fatty acids
in soybean oil. Studies are also being made of the reﬁning
losses in soybean oil and the best methods for determining
reﬁning losses. The Laboratory has established an
organoleptic test panel for measuring soybean oil reversions
as a part of ﬂavor stability studies. This method so far has
been the most promising and the only reliable method of
studying ﬂavor revision. The method has been reﬁned to
the point where small differences can be measured fairly
reliably.
“Soybean oil is a major food oil in this country at
the present time, though it may not remain so unless the
problem of ﬂavor reversion can be solved. The Laboratory
and others working on the problem are beginning to see
deﬁnite progress though much remains to be done. Among
the causes of ﬂavor reversion are trace amounts of metals.
Iron is the most important and 0.3 parts per million will have
a measurable inﬂuence on stability. One part per million
in often present in samples of soybean oil. Citric acid
measurably improves the stability of samples. There are also
a number of other agents including carboxylic acid and some
of the phosphates, which, when added to oil, will make the
iron no longer available as a pro-oxidant. These compounds
are added in trace amounts of water at the start of the reﬁning
process.
“It has been suggested that phosphatides may be the
cause of ﬂavor reversion. Every fraction of phosphatide
material that has been removed from soybean oil and later
re-added has improved ﬂavor stability, thus it is no longer
thought of as a cause of reversion.
“The Laboratory has been working on corn protein and
has developed excellent zein ﬁbers. Dr. Cowan exhibited a
hat made of 15 percent zein and 85 percent rabbit fur that
had excellent durability as a hat material, One advantage of
this zein ﬁber is that it can be dyed in an acid bath the same

as wool. The ﬁber has good wet strength, which also is an
advantage over some other vegetable ﬁbers.
“The Engineering Division of the Laboratory has
improved the liquid-liquid extraction process to the point
where a fraction can be produced that is a superior paint oil,
and another fraction produced that is a satisfactory vegetable
oil equal to untreated oil for food use.
“Alcoholic extraction has been developed to where 95
percent alcohol can be used economically without distillation
in a low pressure extractor and a better oil for food use can
be obtained than from hexane extraction. Those oils are
more free of gums. A lighter meal can also be obtained from
the alcohol extraction. The process is in pilot plant scale
and appears promising from the standpoint of economical
operation.
“Another product of the Laboratory has shown
considerable promise. This has been named Gelsoy and
is obtained from water extraction of meal that has been
previously extracted with alcohol to remove a gel inhibitor.
The Gelsoy can be used industrially in crown seals and as a
vegetable glue. As an edible product it can be used in stable
ice cream and as icings and candy.
“Another development of the Laboratory has been the
modiﬁcation of soybean oil to a product with a conﬁguration
similar to that of tung oil. The process involves addition and
splitting off of chlorine and one of the early difﬁculties was
that of chlorine removal. Now the process has been reﬁned
to the point where all but one percent of the chlorine can be
removed, making the oil very suitable for industrial use.
“The Paint Section of the Laboratory, using 100 percent
soybean oil in the vehicle, has been able to develop a very
suitable 8-hour drying paint that stands up well and has
no after-tack. Chemists have learned that the addition of 4
percent CaO [calcium oxide / lime], will materially speed
drying, improve durability, prevent dirt collection and
prevent after-tack. The drying time of this paint is around 8
hours compared to 4 hours for linseed oil.
“A discussion of iodine number in relation to soybean
breeding followed Dr. Cowan’s talk and in response to
a question, he stated that ﬂavor reversion, if caused by
linolenic acid, would be a proportional effect and on this
assumption he felt that the lower the iodine number the
more stable an oil should be. Dr. Cowan stated that the rate
of oxidation of oleic, linoleic, and linolenic acids were in
the ratio of 1 to 12 to 24. Thus a small shift in linolenic acid
might be important in oil stability.
“The Conference adjourned after expressing gratitude
to the Bankhead Hotel and to others who had made the
arrangements for the meeting.
“W.J. Morse, Secretary to the Conference. Birmingham,
Alabama, March 4, 1949.” Address: Secretary to the
Conference, Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland.
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2778. Soybean Digest. 1949. Brewery use. March. p. 46.
• Summary: According to Modern Brewery Age soybeans
and soybean products used by the brewery industry in the
production of fermented malt liquors totaled 4,126,934 lb in
1948, down 16% from 4,885,118 lb in 1947.
2779. Gloyer, Stewart W. 1949. Reﬁning and fractionating
soybean oil with furfural. J. of the American Oil Chemists’
Society 26(4):162-66. April. [7 ref]
• Summary: The author produced full reﬁned soya oil
fractions from crude degummed oil by using liquid-liquid
fractionation with furfural as the selective polar solvent.
Address: Pittsburg Plate Glass Co., Paint Div., Milwaukee,
Wisconsin.
2780. Banks, G.H. 1949. Soybeans for industry in the South.
Chemurgic Digest. May. p. 24-25.
• Summary: “Most of us know the ﬁrst U.S. crushing
of soybeans took place in a cottonseed oil mill in North
Carolina during the vegetable oil shortage of World War I.
But not many know the struggles of the early crushers to ﬁnd
a market for the oil, and still fewer know the impasse that
occurred in disposing of the soybean meal. Nobody knew
anything for sure about it; maybe it would poison livestock;
‘safety ﬁrst’ prevailed and it was used as fertilizer. And it’s
still a mighty good fertilizer; highly prized by the growers of
certain types of tobacco. But the scientist, the industrialist,
and the chemurgist found literally hundreds of uses for
soybean meal, which make the product far too valuable to
have a practical and economic place in the preparation of
mixed fertilizers.
“The saga of the soybean in American industry is
well-known to this group. Shifting from a forage crop in
North Carolina and nearby parts of the South, the soybean
became ﬁrst a minor, later a major crop in the great midwest.
It would seem that the cotton-seed oil mills, with several
months idle time each year, would have been the logical
processing plants; but ﬁrst at Chicago Heights, then the
Staley development at Decatur, and later all over the
Midwest soybean processing became common. Many factors
were involved, including (1) the Southern farmer’s tendency
to use too much hand-labor in production; (2) the cottonseed
crusher’s devotion to the status quo; (3) the work of such
pioneers as Morse and Burlison making available soybean
varieties adapted to the shorter growing season of Illinois
and neighboring states.
“During the late twenties and early thirties Illinois
took and still holds the lead in production. A little later
Iowa passed Indiana and into second place. Still more
recently Minnesota has been giving Missouri a real battle
for ﬁfth place, while North Carolina, an early leader, has
now assumed eighth place. But in the mid-thirties, under
the stimulus of cotton acreage control, the cotton-growing
part of the Mississippi Valley took a new look at soybeans.

With cotton production reduced, oil-mills became interested
in beans for crushing. No actual statistics are available, but
among the mills which started crushing beans about 1935
were Osceola Cotton Oil Company, of Osceola, Arkansas,
Rose City Oil Mill of Little Rock; and the Tunica Cotton Oil
Company, Tunica, Mississippi.
“With a ready market for beans, farmers increased
their acreage, more hydraulic mills turned to beans for a
supplemental crush, and occasional expeller plants appeared.
Eventually the solvent process entered the picture and we
see such complete chemurgic developments as that in the
Osceola-Wilson area, with solvent extraction for beans and
cotton-seed; a vegetable oil reﬁnery, and two margarine
factories (the latter under construction). From Cairo to the
Gulf of Mexico beans are being processed by one or more of
the three accepted systems.
“Including the cotton-growing Southeast tip of Missouri,
this delta country produces approximately 21.000,000
bushels of soybeans. Arkansas is now the 7th ranking state
in bean production; Mississippi is 10th; Kentucky, 11th;
Tennessee 13th. And while Louisiana goes in more for the
hay-type of bean, that state’s production in 1948 was the
not inconsiderable amount of 490,000 bushels of harvested
beans. In this same area was produced in 1948 about four
and one-half million bales of cotton, with its concomitant
crop of cotton seed resolving itself eventually into cottonseed oil and cotton-seed meal. Taken together the two crops’
production of vegetable oil and protein concentrates is highly
signiﬁcant. Cotton may be King but the soybean has reached
at least the status of ‘Prime Minister.’
“Soybeans are well-established; farmers have suitable
combines and tractors; the bean handlers have made larger
strides in making the marketing convenient and consistent;
and both the farmer and the handler have a lot of ‘know-how’
when it comes to growing and marketing the crop. We need
more funds for ﬁghting the soybean’s battle in Congress but
that’s a story you will hear more about in the near future.
It calls for a little more of that co-operative spirit that is so
characteristic of this ﬁne country, and has accomplished so
much for the Cotton Council. This group doesn’t need any
talk about the uses of soybean oil, soybean meal, cotton seed
oil or cotton seed meal. Vegetable oils, especially edible
vegetable oils, have assumed national and even international
importance in recent years, and our two crops produce
an abundance of highest quality vegetable oil. (About
110,000,000 gallons annually). Our entire national livestock
program is based on the balancing of carbohydrates with
protein concentrates. the latter of which we produce about
1,400,000 short tons.
“Growing a lot of good cotton is not entirely unique;
other sections of the South do this. Growing this large
volume of beans is not distinctive; sections of Illinois and
Iowa have concentrated pretty much on soybeans. The thing
which sets our country apart from the rest of the world is
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that our farmers alone grow both these crops. When Texas
or Georgia cotton farmers rotate, they use several different
crops, but seldom is there seen a cotton-soybean rotation.
The soybean farmer of Illinois rotates but the alternate crop,
be what it may, is not a producer of (1) vegetable oil, and (2)
protein concentrate.
Our distinctiveness lies, therefore, in that all our
acres come close to producing vegetable oil and protein
concentrates every year. It is growing both these crops that
make us so economically important to the nation and to the
world. Our farmers, and our acres, are not content to grow
cotton-seed or soybeans; theirs is a double duty, to produce
cotton-seed and soybeans. No other section does this on a
comparable scale.
“The operation with which I am connected grew about
ten thousand acres of soybeans in 1948 and an equal acreage
in cotton. Ours is largely a two-year rotation; the bean land
of 1948 will be in cotton in 1949 and vice versa. We and
our neighbors do a very good job of producing, but are the
ﬁrst to recognize our debt to the science of chemurgy for
developing new uses for our crops.”
A small portrait photo shows George Heartsill Banks.
Address: Director of Agricultural Research, O.H. Acom
Farms, Inc.
2781. Chemurgic Digest. 1949. Friends of Chemurgy:
Wheeler McMillen. May. p. 35.
• Summary: “Unquestionably, the leading ﬁgure in American
Chemurgy is Wheeler McMillen who is President of the
National Farm Chemurgic Council as well as Editor-inChief both of Farm Journal, the world’s largest agricultural
publication, and Pathﬁnder, America’s oldest news
magazine... He lives on a small farm near Hopewell, New
Jersey...” and “divides his business time between the Farm
Journal ofﬁces in Philadelphia and the Pathﬁnder editorial
ofﬁces in Washington, DC.” Chemurgy, owes it origin as an
organized program largely to Wheeler McMillen.
2782. Fortune. 1949. House that Joyce built [Glidden
Company]. May. p. 94-99, 166, 168, 171.
• Summary: Subtitle: “From varnishes to paints and lead and
zinc and rosin and margarine and Durkee’s mayonnaise and
weed killers and cattle feed and sex hormones, the Glidden
Co. grew–but not like crazy.” Adrian J. Joyce of Cleveland,
Ohio, is Chairman of the Board of the prosperous and proliﬁc
Glidden Co. At age 76 he is a superb businessman. In 1948
his company, which had gross income of $200 million, was
composed of ﬁve main divisions: (1) Paint and Varnish, (2)
Durkee Famous Foods, (3) Soya Products and Stock Feeds,
(4) Chemicals, Metals and Mining, and (5) Naval Stores. The
food division turns out great quantities of edible oils in bulk.
The soybean division makes the livestock feeds, lecithin,
also ﬂour for human consumption, and the sterol chemicals
and sex hormones.

At the turn of the century Joyce, an ex-Iowa farm
boy, was working for Swift & Co. in Chicago. Appalled at
the waste in the meat-packing methods, he proposed the
now basic scheme for converting the animal residues into
fertilizers, and was immediately assigned to organize a
department to organize such work. After leaving Swift, Joyce
went to work for Sherwin-Williams Co. in the paint and
varnish business. There he rose to be a general manager of
sales and distribution. Then in 1917, at age 45, he purchased
the ancient (established 1875) Glidden Varnish Co. of
Cleveland. Mr. Glidden, nearing his 90th birthday, was in the
mood for retirement, so he sold the company for $2,500,000–
including its well-known Jap-a-Lac trademark. A syndicate
was organized, with Joyce at its head, and the purchase was
effected by placing the stock in escrow until subsequent
payments could be made out of earnings. Today Mr. Joyce’s
paint company is one of the three biggest in the world.
“The scientist and the soybean:” Joyce became
interested in soybeans largely as a result of his European
excursions. He ﬁrst sought in the soybean only a substitute
for the expensive casein it needed to make paint. In Germany
he spotted a process that extracted from soybeans a casein
substitute. Joyce bought not only the process but also parts of
the plant and shipped them to Chicago. Nobody in the USA
knew much about soybean processing at the time, and while
Glidden was learning, an explosion at its hexane solvent
extraction plant one day in 1935 blew it to smithereens,
leveling a city block, killing eleven people, and injuring
45. But Glidden soon rebuilt the plant and made it a model
of safety. From the soybean it extracted a material which it
named “alpha protein, which could almost everything casein
could do and a lot more.
At about this time Mr. Joyce reached into the faculty of
De Pauw [DePauw] University and plucked from relative
obscurity a brilliant negro chemist, Dr. Percy Julian. Dr.
Julian was so astonished by an offer to head Glidden’s soya
research that he did not respond at once to Joyce’s $4,000
a year proposition. “The legend is that while the young
scientist was preparing his acceptance speech Glidden
raised the ante.” Dr. Julian brought great innovation and
creativity to Glidden. He gathered a small group of able,
young scientists around him in his poky little laboratory and
soon the soya operation began to sprout. He and his staff
soon found it convenient and proﬁtable to produce at least a
dozen other soy products, ranging from foods to drugs. From
crude soybean oil Glidden developed soy lecithin, foots (for
fatty acids and soap stock), reﬁned soybean oil (for paints,
varnishes, and synthetic resins), soy sterols (from which it
made sex hormones and cortical hormones), and edible oils
(used in margarine, salad oil, shortening, and mayonnaise).
From soybean meal Glidden made Glidnfoam, and edible
soy ﬂour, and sold the meal for use in plywood adhesives
and plastics. It also made Alpha Protein, Prosize (for paper
sizing), Prosein, and Prosoy F-SG (all used in paper sizing,
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paper coatings, paints, wallboard, ﬂoor coverings, textiles,
leather, and rubber). And it made Prosoy L (for use in
adhesives), Prosoy T (for use as a crack ﬁller), and Mulsoya
(for textile sizing).
The most spectacular development that came from
Dr. Julian’s research was unquestionably “the successful
production of sex hormones–both the male (testosterone)
and the female (progesterone) from the soy-oil sterols. It
was scarcely more than a decade since the sex hormones
were ﬁrst isolated, and for most of their history synthetic
production of testosterone and progesterone had been
dependent on cholesterol, a sterol of animal origin. Some
successful experimentation with vegetable sources had been
reported from Sweden, and valuable theory developed at
Harvard, but Glidden’s Dr. Julian, with his soybean and his
back-room lab, was the ﬁrst in the U.S. to make a crashing
success of vegetable-based hormones and to mass-produce
them. (The ﬁrst pound of progesterone Dr. Julian so made
was sent off for shipment in an armored car; it was valued
at $63,500.) For this work, and for his contribution to the
development, out of the alpha protein, of a ﬁre-ﬁghting foam
to smother gasoline ﬁres on Navy combat ships, Dr. Julian
was awarded the Spingarn Medal in 1947.”
In 1929 Glidden purchased seven good-sized food
companies, including margarine factories and for $1,800,000
the facilities of E.R. Durkee & Co. of Elmhurst, Long Island,
New York. Durkee had an old and widely respected name in
the food business.
“Glidden’s earnings are excellent rather than
ﬂamboyant: since 1930 it has never known an unproﬁtable
year, and dividend payments have been continuous since
1933... Since 1940 Glidden has quadrupled sales and
advanced its net income from $1,700,000 to $9,200,000 in
1948.”
Photos show: (1) Adrian D. Joyce. (2) Dr. Percy L.
Julian, Chief of Glidden’s Soya Research, wearing a while
lab coat, sitting at a desk surrounded by hundreds of research
articles. (3) Glidden’s plant in Baltimore, Maryland, that
makes titanium dioxide, a white pigment used in mixing
paint. (4) The original Durkee plant at Elmhurst, Long
Island, acquired by Glidden in 1929. (5) President Dwight P.
Joyce. (6) The inside of Glidden’s soybean processing plant
in Chicago. (7-8) W.J. O’Brien (once a chemist with the
USDA, he joined Glidden in 1920) and P.E. Sprague.
2783. Glidden Company (The), Soya Products Div. 1949.
Steroid hormones by Glidden: Pacemaker in soya research
(Ad). Soybean Digest. May. p. 55.
• Summary: “Glidden testosterone, crystalline–the principal
male sex hormone. Glidden progesterone, crystalline
U.S.P.–one of the important female sex hormones. Glidden
Testosterone and Progesterone are synthesized from Soya
Stigmasterol and are used for replacement therapy of
endocrine deﬁciencies.” An illustration (line drawing) in this

half-page black-and-white ad shows chemists in a laboratory
looking at a test tube. Address: 5165 West Moffat St.,
Chicago 39, Illinois.
2784. Soybean Digest. 1949. Azlon not yet on market. May.
p. 31.
• Summary: “No attempt has been made yet to market
the improved soy ﬁber developed in the pilot plant and
laboratory of The Drackett Co., Cincinnati, Roger Drackett,
president, told stockholders in a message accompanying
the annual report. ‘We cannot say when Azlon textile
ﬁber will be ready,’ he declared. There are still many
problems unresolved that relate to measurement and control
variables...”
2785. Archer-Daniels-Midland Co. 1949. Cracking the
soybean. 600 Roanoke Building, Minneapolis 2, Minnesota.
16 p. Undated. 26 cm. Summarized in Soybean Digest, July
1949, p. 23.
• Summary: Contents: How America rediscovered the
soybean. Edible oils from soybeans. Industrial oils from
soybeans. High-protein foods from soybeans. High protein
foods from soybeans. Milk, eggs and meat from soybean
meal. Materials for modern living from soybeans. Products
unlimited from soybeans. What next from the soybean? The
meaning of “The scientiﬁc shortcut.” On each left-hand page
is a full-page photo.
“This company ﬁrst entered into soybean operations
during the 1920’s. In 1934, after long study of European
research, ADM opened the ﬁrst U.S. plant for extraction of
soybean oil by the solvent process.” In recent years ADM
has introduced new soybean oils for use in paints, varnishes,
enamels, and lacquers: Soyagel, Varsoy, Soyalene, Ardol,
and OKO. “Recently, ADM created a sensation with the
introduction of Admerols–a series of basic new materials
for paint-making.” Linoleum can now be made with a high
content of ADM soybean oils.
“Among the specialty soy food products created by
ADM research are Bakers Nutrisoy, Packers Granular,
various granulations of Soy Grits, Nutriwhip, and Archer
Brew Flakes. Bakers Nutrisoy adds many values to baked
goods of every kind. Packers Granular is a wholesome,
nutritious binder used in making sausage and meat loaves.
Nutriwhip, made from soybean grits, is a whipping agent
used in marshmallow, frappe, [mazetta and nougat], and
many delightful bakery and candy products. ADM Soybean
Brew Flakes are used as a yeast food and foam stabilizer, in
the ﬁnest modern brewing.”
In 1947 nearly 25 million pounds of soybean adhesives
were used in the manufacture of softwood plywoods. These
adhesives, made by ADM, though not waterproof, are highly
water resistant. ADM also makes Kaysoy, an adhesive which
binds the decorative coating to wallpaper. Kaysoy proteins
are also used in the manufacture of coated printed papers (to
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hold clay coating to the sheet), in making tape joint cement,
in insecticide sprays (to make them spread easier and stick
better), and cold water-based paints, and in many other
industrial applications.
ADM also makes lecithin for use in baking and candies,
soaps and dry cleaners, cosmetics, gasoline and oils.
In the section titled “What next from the soybean?”
we read: “Or ponder this potent fact: Two acres of land can
produce about 8 to 10 pounds of wool per year, but the same
acres can produce about 400 pounds of soybean protein, for
synthetic wool. Such facts and ﬁgures have explosive force,
in any free economy.” Address: Minneapolis, Minnesota.
2786. Funk, Gene, Jr. 1949. The ﬁrst [soybean] processors
(Letter to the editor). Soybean Digest. June. p. 42.
• Summary: Written to set the historical record straight, this
letter begins by noting that Gus Staley was not the ﬁrst man
to promote and process the soybean in the United States (see
Soybean Digest, March 1949, p. 62).
“The early processing of soybeans in 1911 by Herman
Meyer, a small crusher in Seattle, and later in 1915 by the
Elizabeth City Oil and Fertilizer Co. at Elizabeth City, North
Carolina, and again the Havens Oil Co. at Washington, N.C.
in 1916, all should be recognized as the ﬁrst in the ﬁeld to
really crush soybeans and press the oil out, in a small way.”
After that came I.C. Bradley, who is the oldest
continuous processor of soybeans in the United States.
In 1924 Funk Brothers Seed Co. purchased Bradley’s
equipment and “brought it here to Bloomington, along with
I.C. Bradley, wherein we continued to put forth effort to get
beans grown for processing purposes. These early years were
trying ones for at no time could we secure enough beans to
process throughout the entire year” and feed manufacturers
did not want to use soybean oil meal in their formulas unless
they were able to secure it the year round.
The A.E. Staley Co. started in 1922 and they too had
some of the same problems which Funk encountered.
“One of the most outstanding men in the soybean history
and one who could truly be called the Father of the USA
Soybean, is none other than Bill Morse of the USDA. He
was one of the ﬁrst to see the possibilities of soybeans as
a crop and has taught and preached the value of them ever
since he graduated from college [in 1907].
“Another gentleman whom we also should recognize
as a father of the soybean crop is Prof. W.L. Burlison at the
University of Illinois...”
And “we cannot leave out Ed Dies as one who has
been a true general in guiding the processors through their
many problems... during the National Soybean Processors
Association growing period.”
Eugene Funk Sr. “spent a lot of his time in trying to
promote and guide the soybean crop throughout its early
stages. We [Funk Brothers] have records of selling soybean
seed as early as 1903. This of course was for planting beans

in corn only on a small scale. We promoted the use of
inoculation of soybeans using dirt from soybean ﬁelds...”
Address: Funk Bros. Seed Co., Bloomington, Illinois.
2787. La Société Soya. 1949. La Société Soya s’intéresse
à toutes les idées nouvelles et pratiques pour l’utilisation
alimentaire et industrielle du soya [The Soya Society is
interested in all new and practical ideas concerning food and
industrial uses of soya (Ad)]. Revue Internationale du Soja
9(51):26. [Fre]
• Summary: A quarter-page vertical ad with no illustrations.
Address: 12, Avenue George V, Paris (VIIIe). Phone: Ely 6583.
2788. McMillen, Wheeler. 1949. The deﬁnition of chemurgy.
Chemurgic Digest. June. p. 36. [2 ref]

• Summary: Webster’s New Collegiate Dictionary deﬁnes
chemurgy as follows: “That branch of applied chemistry
devoted to industrial utilization of organic raw materials,
especially from farm products, as in the use of soybean oil
for paints and varnishes and of Georgia pine for paper pulp.”
A symbols shows the chemurgy triangle, with agriculture,
industry, and science forming the three sides.
2789. Milner, R.T. 1949. The Northern Regional Research
Laboratory: Its purpose, organization, and achievements.
USDA Bureau of Agricultural and Industrial Chemistry.
AIC-243. July. 8 p.
• Summary: Contents: Purpose and organization.
Achievements: Penicillin, fungal amylase, starch and gluten
from wheat, textile ﬁbers from zein, “Norepol” and Norelac,”
improved soybean oil in paints, oil content of soybeans,
protein adhesive for shotgun-shell casings, Gelable soybean
protein–”Gelsoy,” Soft-grit blasting, improved wheat straw
pulps, process for producing sugar from agricultural residues,
patents (which belong to the public). General information
about the four Regional Research Laboratories: Lab. name,
director, mailing address, states served, commodities studied.
Note: This is the earliest document seen (Jan. 2016) that
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mentions “Gelsoy.”
“Research on soybean oil during the war years led
to the production of approximately 1.5 million pounds of
‘Norepol,’ a rubber substitute. This development helped
augment the supply of rubber replacements in 1942-43.
Fundamental research showed that a truly synthetic rubber
could be manufactured from soybean oil in an emergency.
“Extension of this research brought the development of
‘Norelac,’ a new synthetic resin which is now in commercial
production. It is used mainly as a heat-sealing agent in the
packaging of foods.”
“Research on ingredients in soybean oil paints has
led to the development of improved exterior paints for
farm and industrial buildings. By proper pigmentation, the
durability and speed of drying of soybean oil paints has been
considerably improved.”
“During the three seasons, 1943-45, the Commodity
Credit Corporation, marketed the nation’s entire soybean
crop. The price at which the soybeans were sold to
processors was based on oil content. If analytical errors had
resulted in very small deviations below the actual oil content
of the beans, the Government would have sustained a large
loss. Standardization of analytical methods and assistance
to commercial and industrial analytical chemists, furnished
by chemists of the Laboratory, resulted in savings of about 5
million dollars to the Government during this period.”
“In 1948 approximately half of the shotgun shells
manufactured in this country had the laminated paper used
for their casings glued with an adhesive made from soybean
protein.” The formula for the adhesive was developed at this
Laboratory.
Concerning gluten (p. 4): “The discovery and
development of the Batter Process for producing starch and
gluten from wheat ﬂour solved in large part the acute need
for these materials during the war years... The gluten was
converted largely into ﬂavoring agents for foods [probably
HVP] supplied the military forces.” In one year, 300 million
pounds of low-grade wheat ﬂour (in plentiful supply at the
time) were converted into gluten products valued at more
than $30 million.
A photo on the cover shows the front of the Northern
Regional Research Laboratory. Address: Director, Peoria,
Illinois.
2790. Soybean Digest. 1949. Produce hormones. July. p. 46.
• Summary: “Large-scale production of steroid hormones
has begun in the new plant of Sterol Derivatives, Inc., in
Los Angeles [California]. Production of progesterone and
ethinylestradiol [ethinyl estradiol] is already under way.
“In the near future it is anticipated that the following
hormones will be produced: testosterone, methyltestosterone,
testosterone propionate, estradiol benzoate, estradiol, estrone,
and other estrogenic substances.
“The hormones currently in production are derivatives

of stigmasterol and sitosterol, obtained from soybean oil
foots” [by Percy Julian of The Glidden Co.].
2791. Callaham, John R. 1949. Steroid hormone production–
How its done commercially: A virile young industry
where success depends on ingenuity in micro-production
techniques. Chemical Engineering 56:128-29. Aug.
• Summary: Contents: Introduction. The case of one
company (Sterol Derivatives, Inc. of Los Angeles).
Progesterone. Testosterone.
The manufacture of steroid hormones was once
controlled by Germany, but in about 1947, after World War
II, the alien-controlled patents and techniques were made
readily available in the USA. The process, which uses batch
methods, uses concentrated mixed soya sterols as the raw
material. These sterols come from the low-cost “foots”
of soybean oil reﬁning. The concentrate purchased by the
Los Angeles plant consists of about 15-16% stigmasterol
(starting point for progesterone), some 70% beta- and
gamma-sitosterol (starting point for testosterone), and about
7-8% of other unsaturated sterols.
The most important steroid hormones now in use are
progesterone (used in pharmaceuticals to treat dysmenorrhea
and to prevent habitual abortion), testosterone (the male sex
hormone that is also used in the relief treatment of cancer in
women), ethinyl estradiol, estradiol benzoate, estradiol, etc.
This article focuses on the process used by this one
company; its monthly output is about 3-4 kg of progesterone
and 1.5 to 2 kg of testosterone. Address: Executive editor,
Chemical Engineering.
2792. Chemurgic Digest. 1949. Friends of Chemurgy: Dr.
W.L. Burlison. Sept. p. 1-2.
• Summary: Two members the National Farm Chemurgic
Council were discussing some of the achievements of Dr.
William L. Burlison (see picture on front cover), Head of
the Department of Agronomy of the University of Illinois’
College of Agriculture at Urbana, Illinois. Said one member:
“’Dr. Burlison has produced a book on farm crop
projects, over 30 bulletins, more than 25 circulars, some 60
journal articles...’
“’... and 10,000 ﬁne agronomists,’ interrupted the other.
“The building of men and agricultural opportunities
have indeed featured the career of Dr. Burlison. When you
walk across the Urbana campus with him, you realize what
he means to the men he helps build.
“You observe that his students, as they approach,
show that they sincerely hope the eyes of this scholar and
gentleman whom they respect will turn their way so they
may have the pleasure of respectfully giving him their ‘Good
morning, Dr. Burlison.’
“His fellows also respected Burlison in his younger
days. Born in Arkansas 67 years ago this month and reared
on a farm in Oklahoma, he received his bachelor’s degree
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from Oklahoma A.&M. in 1905. At college he was president
of the Y.M.C.A. and also president of his junior and senior
classes.
“Illinois and Oklahoma both contributed to Burlison’s
graduate degree attainments. He went to Illinois for graduate
study and there received his master’s degree in 1908. Then
he returned to Oklahoma A.&M. as assistant professor of
agronomy.
“While building men Dr. Burlison has helped make
agricultural history not only in Illinois but throughout the
midwest.
“In choosing Dr. Burlison an honorary member, the
American Soybean Association three years ago honored
him as one of the two outstanding pioneers of the soybean
industry of the United States.
“Historians recording the development of hybrid
corn must include much credit to Burlison and his Urbana
associates. He has also provided stimulating leadership
to pasture improvement and in the chemurgic ﬁelds of
introduction and development of new crops and new uses for
old crops.
“The Illinois Society of Farm Managers and Rural
Appraisers bestowed on him its 1947 Citation for
Distinguished Service in Agriculture. He has been a member
of the Board of Governors of the National Farm Chemurgic
Council for many years. At last spring’s annual meeting, he
was elected a vice president of the Council.
“One of his associates says: ‘Dr. Burlison never fails
to add enthusiasm, to see the bright side of life, and to give
encouragement. He takes a sincere interest in the health
and welfare of each member of his staff and their families.
It is just as important to him to see that everything is going
smoothly at home as well as at the ofﬁce.’
“Once when asked what his hobbies were, Burlison
replied: ‘I have two, one is shop and the other is gardening.’
In that brief answer he quietly points to the two ﬁelds he has
honored: men and soils. Such is Dr. W.L. Burlison, friend of
chemurgy.”
Note: This article is signed “O.T.W.”
A photo ﬁlling the bottom half of this page shows–
behind a huge lawn–a ground-level view of a main building
at the College of Agriculture, University of Illinois, Urbana,
Illinois.
2793. Hendel, Julius. 1949. Soybeans in the world fats, oils
picture: World trade. Soybean Digest. Sept. p. 38-41.
• Summary: “The secretary of your Association has asked
me to discuss the possibility of continued foreign markets for
United States soybeans. It has been my good fortune to have
attended the International Congress of oilseed crushers held
recently in Switzerland. Many informative and interesting
papers were presented there.
“What Is the World Fats and Oils Picture? 1. Statistically
there is a big demand for fats and oils all over the world. 2.

The amount that will enter foreign trade will depend entirely
on government policies, particularly Washington.
“What Is the Statistical Situation? Let us review
the general fats and oils situation. There is great
interchangeability and substitution in the use of various oils.
What is true with oils in general is also true with regard to
soybeans in particular.
“A review of the world situation shows that there is
an extreme world shortage of fats and oils. Statistically,
there is a large demand which must go unsatisﬁed. The
shortage is particularly acute in Europe. The deﬁcit of world
exports for 1949 is estimated at 1,300,000 long tons of oil
as compared with 1938. The deﬁcit of European production
for 1949 compared with 1938 is estimated at 600,000 long
tons. Adding these two factors together we arrive at a world
statistical shortage of 1,900,000 long tons for 1949. This is,
indeed, a large hole to be ﬁlled.
“What Has Happened in Europe? In Europe proper,
1948 estimates indicate an actual increase, as compared
with the previous year, in the production of animal fats and
rapeseed. The increase was, however, more than offset by a
poor olive crop in Southern Europe.
“In this connection, I think it is well to bear in mind
that local consumption of an agricultural commodity which
is used for food or feed is generally accelerated with the
distance from the market. This is true in the case of olive oil.
A short crop of olives in the Mediterranean Countries will
reduce consumption of oil rather than increase imports. On
the other hand, a large crop of olives will result in greater
local consumption, and will not mean a corresponding
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increase in exports.
“What Has Happened to Crushing Capacity? During
the war there was a marked increase in crushing capacity
in the oilseed producing countries. In fact, the world
crushing capacity is now far in excess of total prewar oilseed
production. There is now and will be for a long time to come,
a heavy demand for all kinds of oilseeds by the crushers. If
hard currency exchange were adequately available at present,
oilseed production would have to increase in order to keep
the present crushing capacity busy.
“What Are the Principal Sources of Present World
Exports? The countries which had normally supplied Europe
are not now exporting at prewar levels. The decline in
shipments from Manchuria, China, Indonesia, Argentina,
and to a lesser extent India, Malaya and the Paciﬁc Islands
has contributed to the world shortage in 1948 as compared
with 1938. There was a slight increase in shipments from the
United States, Canada and the Belgian Congo.
“The 1949 world exports are estimated at about 300,000
long tons above 1948. This increase will probably come
largely from African colonies, Indonesia, Brazil, and to a
lesser extent from the Philippine Islands and North America.
Africa will probably supply about the same quantity of copra
and peanuts in 1949 as in 1948, but it is unlikely to ship as
large a quantity of palm or palm kernel oil.
“The progress of the New British East African peanut
enterprise is not known, and it is still too early to make
a good estimate of the amount that will be produced and
shipped. Palm kernel shipments from Indonesia and Malaya
may recover to prewar levels, but it is difﬁcult to say how
much copra can be spared.
“Other Paciﬁc areas, naturally, will recover their prewar
production levels before long, but they will not ship out as
large a percentage because of labor going into better paid
occupations.
“The situation in regard to Argentina presents an entirely
different set of circumstances. This country has on hand large
stocks of surplus edible and inedible oils and oil meals. It
seems reasonable to suppose that sooner or later these stocks
will reach world markets, but it is quite impossible to say
when, inasmuch that determination must be made almost
exclusively on the basis of political considerations. The
recent Argentine-British trade agreement is an indication of
how Argentina is apt to trade in the future.
“The situation in regard to exports from most countries
is further clouded by local politics and exchange problems.
For example, in the case of Indonesia and Malaya, shipments
of copra will be affected by the increase or decrease in the
supply of rice, as the latter commodity is accepted by the
natives as the medium of exchange. Rice also enters into
many of the barter arrangements with those areas.
“Why Are Exports from Surplus Producing Countries
below Prewar? Many of the countries which supplied
the prewar surplus of fats and oils will consume a larger

percentage of their production domestically. In the ﬁrst
place, the increase in population requires larger quantities,
and secondly standards of living have been improved, and
a smaller proportion of the population is being devoted
to agriculture. As an example, production of fats and oils
in India and Egypt will probably surpass prewar levels.
However, unless trade balances require accumulation of
exchange, it is doubtful if much or any will be exported.
Furthermore, it is likely that exports from surplus countries
will be made in the form of oil rather than oil bearing
materials, because of increased crushing capacity.
“What Did the Americas Do? The North American,
and particularly the United States contribution to world
shipments of fats and oils is worthy of special mention. Prior
to World War II, the United States was a large net importer
of fats and oils. We have succeeded in exporting large
quantities during the last few years. Our farmers have done
a remarkable job of increasing the domestic production of
fats and oils. This contribution to both the war effort and the
peace effort was due in no small measure to our producers of
soybeans.
“How Do Detergents Affect the Supply? The
development of detergents and their substitution for animal
fats and vegetable oils in soap making has had a direct effect
on the overall demand. The United States consumption of
fats and oils in the manufacture of soap declined from 1,060
million pounds in 1947 to 955 million pounds in 1948. This
reduction of about 10 percent is due primarily to the increase
in the use of detergents.
“Detergents are not, of course, exactly new. Their
growth, however, was rapid during and since the last war. In
1945 the United States production amounted to 125,000 tons,
and production in 1949 is estimated at 270,000 tons. Plans
call for an increase in plant capacity to 450,000 tons annually
by 1952. The rate of growth, however, will diminish as the
prices of fats and oils, particularly tallow, decline or stabilize
at a lower level.
“It is interesting to note that even in England the
increase in the use of detergents has shown a rapid rise. This
has been due largely to the fact that they are entirely rationfree, as contrasted with ‘austerity’ restrictions in the use of
fats and oils in the manufacture of soap.
“As to the future of detergents–they are here to stay.
They possess marked advantages over soaps in hard water
areas, and are especially useful in washing cold surfaces,
such as motor cars, streets and even vegetables.
“It has been pointed out that lower costs of fats and oils
used to make soap might prove to be too strong a competitive
factor for further expansion of detergent production.
However, we must bear in mind that cost of raw materials
is relatively small compared with the costs of marketing,
including advertising. Once a brand has been introduced
and consumer acceptance has been established, it is highly
unlikely that the product would be withdrawn from the
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market.
“In summarizing the world situation, it seems apparent
that for some time to come there will be a large gap
between the needs of consuming countries and the available
exportable surplus. The statistical supply and demand
situation will not, within the next 5 years, show a per capita
consumption equal to the prewar level.
“I have been discussing supply and demand from
the statistical angle. To assume that such facts portray
effective demand, however, is unrealistic. We are inclined
to underestimate the ability of people to do without, and
forget that once the period has passed without exports it is
not likely that any considerable portion of the unsatisﬁed
demand will be accumulative. Most of that quantity will
simply remain in the surplus producing areas.
“Let us re-emphasize that statistically there is a
big demand for fats and oils all over the world, but the
amount that will enter foreign trade will depend entirely on
government policies, particularly in Washington.” Continued.
Address: PhD, Vice President, Cargill, Inc.
2794. Soybean Digest. 1949. Honorary life members
[American Soybean Assoc.]: Keller E. Beeson, Jacob Hartz
Sr., E.F. (“Soybean”) Johnson. Sept. p. 36, 85, 86.
• Summary: Keller E. Beeson, extension agronomist at
Purdue University and former president of ASA, was
born on March 18, 1894 at Columbia City, Indiana. Now
deceased, he had been an extension agronomist at Purdue
beginning in 1924. He cooperated with the railroads in
running the educational “Soybean Special” trains through
Indiana. Before the days of the Soybean Digest, Mr. Beeson
pioneered the preparation of the printed report of the annual
meeting, which was ready for distribution at the meeting. He
also started the mimeographed circular letters that went out
at intervals to the membership. These were forerunners of the
Digest.
“Jacob Hartz, Sr., Arkansas farm and seed leader,
and onetime president of ASA, was born at Racine,
Wisconsin, on April 4, 1888 the son of German

immigrants. He was one of eight children. Because of his
father’s poor health he was forced to leave school after
completing the eighth grade. At the age of 20 he went to
work as a traveling salesman for the P & O Plow Co. and
spent several years in Arkansas.
“In 1917 Mr. Hartz moved to Wheatley, Arkansas,
and went into the hardware business. In 1924, he moved to
Stuttgart, Arkansas, his present home. There he joined his
father and A.R. Thorell in the Hartz-Thorell Supply Co.
which grew and prospered and became the leading farm
machinery business in the state.
“It was early in this business that Mr. Hartz became
interested in soybeans and started on the journey that was
to make him one of the soybean pioneers and leaders of the
South. Hartz was looking for a soil building crop to save the
rice farmers of the Grand Prairie section of Arkansas who
were driving themselves to ruin with a one-crop program
of rice. Rice takes a tremendous amount of nitrogen from
the soil and nothing was being done to replace this needed
element.
“In conjunction with the Peoples National Bank of
Stuttgart [in about 1925] the Hartz-Thorell Co. bought 25
bushels of Laredo soybeans. These beans were put out with
key farmers over the Grand Prairie in small quantities and
were planted on land that had been in rice the previous year.
When the beneﬁcial results that followed were noted [the
rice farmers used the soybeans as a hay crop], a never ending
search for the most suitable varieties was begun. Mr. Hartz
and his partner soon found themselves in the seed business
[starting about 1926] where the former has remained ever
since.
“Mr. Hartz had a manifold job, the chief of which
his boys have always referred to as ‘Pop’s Preaching the
Soybean Gospel’ to farmers and agricultural leaders in
Arkansas and the South. In their contacts and travels many
years later they are continually running into men who
say that Mr. Hartz started them in the soybean business.
He found a market for the farmer’s bean crop and was
instrumental in having favorable freight rates established for
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soybeans and other Arkansas farm products.
“In 1936 the Hartz-Thorell Supply Co. designed and
constructed what remains the most modern and efﬁcient seed
cleaning processing plant in the South. “The Hartz-Thorell
partnership was dissolved in June, 1942. Mr. Hartz and his
two older sons, B.J. and Jake, Jr., acquired the seed end of
the business which they operate under the title Jacob Hartz
Seed Co.
“Mr. Hartz worked diligently in several seed
organizations such as the Arkansas Seed Growers
Association, the Arkansas Seed Dealers’ Association, and the
Southern Seedsmen Association. He was elected president
of the ﬁrst two and ﬁrst vice-president of the third, a Southwide seed dealers association. In all of the organizations
he has fostered the soybean and guided its progress. He
served many years on the Arkansas State Plant Board. In this
capacity he helped in the ﬁrst certiﬁcation of soybean seed in
the state.
“There is one other organization that he has helped to
build, one that is dear to his heart, the American Soybean
Association. He was elected the ﬁrst Southern director and
has served in that capacity until the present. He is a former
vice president of the Association.
“The above are some of the things that long ago
earned for Mr. Hartz the deserved title of ‘Soybean King of
Arkansas.’”
“E.F. Johnson, affectionately known as ‘Soybean’ by
an entire industry, ha been a real pioneer and has made a
contribution both as a grower and processor. He was born at
Stryker, Ohio, 59 years ago [ca. Oct. 1889]. He received his
education at the University of Indiana, Purdue University,
and Ohio State University. He started his ﬁrst soybean plots
in the spring of 1912 and has been a grower ever since. At
present, he is a producer of edible varieties. He was a teacher
of extension work for 7 years and an assistant professor for
2 years. For a time he was agricultural director for the Soo
Line. He is now afﬁliated with the Delphos Grain & Soya
Products Co., Inc., at Delphos, Ohio. He served as president
of both the American Soybean Association and the National
Soybean Processors Association, and as treasurer of the latter
organization. He has been actively interested in the National
Farm Chemurgic Council since its inception. Mr. Johnson
has always been very active in the work of the American
Soybean Association, serving on programs and committees.
One of the early annual meetings of the Association was
held on his farm. He was one of those whose efforts and
encouragement brought about the founding of the Soybean
Digest.”
Photos show: (1-3) Individual portraits of Keller Beeson,
Jacob Hartz, Sr., and E.F. Johnson. (4) Three U.S. Regional
Soybean Laboratory agronomists at the ASA convention:
Dr. Lewis Saboe, Columbus, Ohio; Leonard F. Williams,
Urbana, Illinois; Albert H. Probst, Lafayette, Indiana.
Note 1. Concerning E.F. “Soybean” Johnson: There are

many published lists of the presidents, ofﬁcers, and directors
of the American Soybean Association (ASA). E.F. Johnson
is never listed as a president, or as an ofﬁcer, or as a director
of the ASA. In 1937-38 he was elected president, chairman
of the executive committee, and chairman of the statistical
committee of the National Soybean Processors Association
(NSPA). Strangely enough, one E.C. Johnson of Stryker,
Ohio (the same small town in which E.F. Johnson was born
and raised and lived until the 1930s) was vice-president of
the ASA in 1924 and 1925, yet several extensive searches by
experts in Stryker, Ohio, can ﬁnd no evidence that a person
named E.C. Johnson ever lived in Stryker (See 1999 letter
from Jane Anderson of Stryker). Her theory is that E.F. and
E.C. were one and the same person.
Note 2. This is the earliest article seen that mentions the
Delphos Grain & Soya Products Co.
2795. Barnett, Albert. 1949. Dr. Carver or Dr. Julian; Which
would you choose? Chicago Defender (National ed.). Oct.
15. p. 7.
• Summary: Discusses the “remarkable discovery by a
Chicago Negro, Dr. Percy L. Julian, famed scientist and
chemist–of the magic formula for the manufacture of four
chemicals indicated in the treatment of arthritis, rheumatic
heart disease, and other ailments that beset mankind.” He
lives in Maywood, a suburb west of Chicago, and he also
discovered Testosterone, the male hormone.
2796. Hunter, Robert. 1949. Archer-Daniels: Research,
new products lead way to tremendous postwar growth. A
company study. Barron’s National Business and Financial
Weekly. Oct. 31. p. 11.
• Summary: Today the ticker tape symbol of the ArcherDaniels-Midland Co., the largest company of its kind in
America, was changed to “ADM” from “ADD.” The old
symbol was an apt one for postwar progress. “To the investor
in search of ‘growth’ companies Archer-Daniels ranks as a
ﬁnd.”
Growth during the last four postwar years has been
startling. Net sales rose from $61.9 million in 1939, to
$181.9 million in 1946, up to $277.0 million in 1949. Net
income, after income taxes, was $1.8 million in 1939, $6.6
million in 1946, $15.7 million in 1947, $12.3 million in
1948, and $12.0 million in 1949. For the past 4 years, net
income averaged 4.3% of sales. Stated another way, since
1946, net sales have 287% and net income 346%.
ADM is the leading processor of linseed oil, the
fourth largest ﬂour miller, “and one of, if not the largest
processor of soybeans in the country. It leads all others in the
production of core oils for foundries.” Its sales to industry
are much more important than its direct sales to consumers.
Whenever possible, ADM management hedges its purchases
of raw materials by sales in the futures market or by forward
sales of the completed products. Though prices of the raw
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materials it processes ﬂuctuate sharply, the company has
earned a proﬁt every year since it was incorporated in 1923
and has never failed to pay a dividend since 1927. At the end
of the past ﬁscal year, on 30 June 1949, the company had no
bank debt, no notes, and no preferred stock. “ADM’s growth
has been due to its excellent research department and to the
‘plough-back’ or earnings into the business.” Over the past
4 years the net value of ADM’s plants has risen to $29.9
million from 9.5 million.
The central laboratory of ADM’s research department
has played a leading role in ﬁnding new uses for current
products and developing new products and processes. ADM
claims to have had many “ﬁrsts.” During the 1920s it claims
to have been the ﬁrst to use the solvent extraction process on
soybeans to recover the oil. [Note: Several companies used
solvent extraction on soybeans before ADM began in 1934].
In the 1930s ADM, along with associates, found a way to
separate lecithin from soybean oil and helped to reduce the
price of lecithin from $10/lb to less than $1/lb. Address: New
York.
2797. Chemurgic Digest. 1949. Friends of Chemurgy:
Edward J. Dies. Oct. p. 1. Cover story.
• Summary: Dies is described by adjectives such as
“energetic,” “thorough,” “deﬁnite,” “forceful,” and
“chemurgic.” “For 13 years he has been a sponsor of the
National Farm Chemurgic Council. For the past 10 years
he has represented industry on the Council’s board of
governors.”
In college he studied ﬁnance and economics. His
extensive travels as a newspaper correspondent gave him
broad exposure to agriculture. As a writer for the Canadian
government he advocated colonization of the prairie
provinces [Manitoba, Saskatchewan, and Alberta]. “For
seven years with Associated Press and one year with United
Press, he served as a staff correspondent.” The author of
seven books, he operated his own public relations bureau in
Chicago, Illinois, for 20 years before moving to Washington,
DC, in 1945. For most of that period, his main interest
was agriculture. Today he is chairman of the Soy Flour
Association.
“He has a deep-seated conviction that the farmer–not
industry or labor–will in the end be responsible for the
preservation of our democratic form of government.” He also
believes: “The work that Wheeler McMillen, John Ticknor
and the other chemurgic leaders are doing today will brighten
the history books of tomorrow. It is tremendously important.
It gets right down to the very roots of agriculture which, after
all, are the roots of democracy.” A large portrait photo on the
cover and a small one inside shows Edward J. Dies.
2798. Kurakake, T. 1949. Soybeans in Japan. Soybean
Digest. Oct. p. 18, 20.
• Summary: “Though soybeans have been grown for

centuries in Japan the tendency has been to neglect them
due to a lack of ingenuity among farmers in improving
varieties, to the fact that government laboratories did not
take measures to improve them, and to the fact that growth
was rather satisfactory even when they were allowed to grow
naturally.
“It is very difﬁcult to ﬁnd out the number of varieties in
Japan, but the Japanese Soybean Association estimates the
number at more than 1,000. The reason for this large number
is assumed to be that they appeared naturally during the long
span of time over which they were grown in the various
localities.
“Experiment Stations: In Japan, each prefecture has its
own agricultural experiment station, and each experiment
station selects varieties that are most suitable for the
prefecture and encourages the farmers to grow them. There
are about 170 of these recommended varieties. Of the above,
about 10 are the result of cross breeding carried out at the
experiment stations; about 50 to 60 are by selection and the
remainder are produced naturally.
“The characteristics of good varieties in Japan have
been: resistance to disease, high yield and a good taste when
roasted. However, recently soybeans have been looked on as
a source of oil because of the shortage of fats and oils, and
soybeans with high oil content are in great demand.
“Japanese soybeans are classed as summer, autumn and
intermediate types according to the planting and maturing
periods. Summer type varieties are planted in April and May.
The ﬂowers bloom with the high temperatures of the early
summer, and the beans can be harvested in late July or early
August. The period from planting to harvest is from 90 to
100 days.
“It seems that the summer varieties are generally heatsensitive and have relatively low photo-sensitivity. They are
widely grown in the plains of western and eastern Japan and
in Hokkaido. Most of the varieties grown in Japan are of this
type. Usually they are small-seeded.
“The autumn type soybean in contrast to the summer
type is highly photo-sensitive and has almost no heat
sensitivity. It is planted from the middle to the latter part of
June. Flower bloom is accelerated as day length is shortened
after mid-summer. The beans are harvested in November.
The time from planting to harvest is more than 130 days.
Varieties of this type are usually grown in the western part
of Japan where it is relatively warm. But the acreage is
comparatively small.
“Varieties of the intermediate type are in between the
summer and autumn types. Planting is from May to June.
They have photo- and heat-sensitivity to about the same
extent, and require from 100 to 130 days to mature. This type
is grown widely in northern Japan with the exception of the
mountainous districts of eastern Japan and Hokkaido, and the
number of varieties is next to the summer type.
“The total soybean acreage and production in Japan
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has been declining since about 1910, which was the peak.
The acreage during the latter part of the 1880’s was more
than 400,000 chobu [1 chobu = 1 chô = 2.45 acres] with a
production of over 300,000 tons. Acreage and production
gradually increased to about 460,000 chobu and 500,000
tons. However, with this as the peak, acreage and production
have gradually decreased so that since the Paciﬁc War
acreage has been 220,000 chobu and production 200,000
tons. With the decrease in acreage and production there was
also a decrease in yield per area planted.
“During the same period, from the 1880’s to just before
the Paciﬁc War, the yield of rice, wheat and barley increased
from 180 to 200 percent, but that of soybeans fell from 20
to 30 percent from the peak period. The reduction in yield
shows to what extent the farmers neglected improvement
of varieties, while the government was inactive and without
progressive policies.
“Were unproﬁtable: Another reason for the decline is
that soybeans were an unproﬁtable crop for farmers. Japan
began to import large quantities of cheap Manchurian and
Korean soybeans during the 1890’s. As a result the farmers
in Japan were compelled to sell their soybeans at a cheap
price. At about the same time the capitalistic economy began
to develop in Japan with the gradual evolution of exchange
economics. Japanese farmers quit planting unproﬁtable
crops and changed over to more proﬁtable ones. Soybeans
were replaced with mulberries for silk raising, orchards,
vegetables and sweet potatoes.
“Soybeans were always sold at about 60 percent of the
price of rice and at about the same price as fertilizer. Actually
much of the soybean crop in Japan was formerly used as
fertilizer.
“However, in spite of the fact that soybeans were an
unproﬁtable crop, they did not disappear entirely from the
farms in Japan. Farmers continued to plant them not as a
commercial crop but for their own consumption. Only the
excess above their own needs was sold on the market.
“The districts where soybeans are grown most widely
are areas where agrarian economics is most backward–in
the mountainous areas of Tohoku, Hokuriku or Kanto and
in the Kyushu area. In the advanced agricultural areas they
are limited to the banks of rice paddies, roadsides or plots
around the houses. In other words, the existence of soybeans
indicates feudalism in Japan. Under such conditions there is
no opportunity to improve varieties to ﬁt speciﬁc farms. Here
lies the answer to the question of why the soybean declined
in importance year after year but still continued to exist.
“The rise and fall of soybeans in Japan has a very close
relation with the importation of foreign soybeans, which has
increased six-fold since 1897.
“The principal exporters of soybeans to Japan were
Manchuria and Korea. Quantities imported by Japan
gradually increased from about 200,000 tons during the
1910’s to 800,000 tons following 1928. As a result of this

large quantity of cheap soybeans, domestic soybeans were
almost neglected.
“However, defeat in war caused a great change in the
soybean picture in Japan. Japan lost Manchuria and Korea
and the importation of soybeans from these territories was
completely cut off. As a result, Japan faced a grave fats and
oils and protein shortage.
“Total imports of soybeans since the war have been less
than 10 percent what they were before the war.
“Formerly, the greater part of the soybean meal obtained
after the extraction of the oil was used as fertilizer or
livestock feeds; but soy bean oil meal and soy ﬂour imported
from the United States are now used for making miso and
shoyu. This indicates the critical shortage of soybeans.”
Note: This is one of the most interesting articles we have
ever seen on the history of soybeans in Japan from the late
1800s until 1949. Address: Secretary, The Japanese Soybean
Assoc., Tokyo, Japan.
2799. Chemurgic Digest. 1949. Glidden reports two new
developments. Nov. p. 21-22.
• Summary: This article is very similar to one published this
same month (Nov. 1949) in Soybean Digest (p. 19) titled
“Soy compounds may treat arthritis.” Both are apparently
based on a Glidden press release.
2800. Popovski, Vladimir. 1949. Cultivation of soybeans in
Romania. Soybean Digest. Nov. p. 32-33. [8 ref]
• Summary: “In the early 1930’s, the effects of the world
[economic] crisis were felt very sharply by the agriculture
of Bessarabia (in Romania) where I owned a farm. The
high income of farming, characteristic of the ﬁrst decade
following the war, was gone.” The prices of all grain crops
except clover dropped to such an extent that the costs of
production were not covered.
“In the middle 1930’s, when prices of grain were
somewhat higher, the Soybean Co. opened its ofﬁces in
Romania. The company offered the farmers the cultivation
of soybeans on the following conditions: the company would
lend the seed, and the farmer would cultivate the soybeans
under the supervision of the company’s instructors. The
farmer agreed to deliver the entire harvest of soybeans to
the company for a price speciﬁed in the contract. The price
offered by the company was approximately 70 percent higher
than the price of wheat prevailing at that time.
“Soybeans were absolutely unknown at that time.
During the ﬁrst year only a few farmers signed contracts with
the company and started to experiment with their cultivation.
The experiments proved successful, inasmuch as the yield of
the soybean crops was equal to that of wheat, and their value
was almost double that of wheat.
“The area devoted to soybeans grew steadily every
year, especially in Bessarabia where agriculture was on a
much higher level than in Romania. During the ﬁrst year, a
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few hundred acres were planted with soybeans in northern
Bessarabia [in today’s Moldova], but by 1940 hundreds
of thousands of acres were planted. Bessarabia offered
very favorable conditions for the successful cultivation of
soybeans, such as a climate with sufﬁcient rainfall during
the period of vegetation, and an abundance of comparatively
cheap labor.”
The author cultivated soybeans for 7 years on what was,
by Bessarabian standards, a relatively large farm of 250
acres. During his third year in cultivation, he obtained a yield
of 3,000 kg/ha (40.5 bu/acre). The entire harvest of soybeans
grown in Romania was sent to Germany, since there were no
plants in Romania for processing soybeans or using them as
a raw material.
Then twice during World War II, in 1940 and again in
1944, he had to ﬂee before the advancing Communists. Many
larger farmers who did not ﬂee were captured, and branded
as “kulaks” [wealthy peasant farmers]. The men were
sent to Siberia and the women and children to Kasakhstan
[Kazakhstan]. Only after he had crossed Germany did he
realize what an amazing number of food, feed, and industrial
products could be manufactured from soybeans. A portrait
photo shows Popovski.
Note: This document may contain the earliest date seen
for soybeans in Moldova, or the cultivation of soybeans in
Moldova (1938 or 1939). The source of these soybeans is
unknown. Unfortunately the author does not state clearly
in what year he ﬁrst started growing soybeans in northern
Bessarabia. Address: Factory worker, New York City.

Progesterone and Testosterone, synthesized from the soybean
by Dr. Julian.” Thus Glidden has extensive and invaluable
experience with soybean steroid hormones.
“Glidden has completed arrangements to distribute
the entire available supply of the new compounds to
pharmaceutical manufacturers and clinicians, including the
U.S. Public Health Institute, so that their possibilities may be
better determined.”
New substances synthesized along with Compound S by
the Soya Products Div. bear such names as 17 alpha Hydroxy
Progesterone, and Pregnentriolone.
“This active research in cortical hormones was
stimulated by the work of the Mayo chemist, Dr. E.C.
Kendall, and the Swiss chemist, Dr. Tadeus Reichstein, both
of whom discovered these steroid substances in the adrenal
cortex and named those they had isolated according to the
letters of the alphabet.
“The already partially tested Cortisone is derived from
animal sources. It is not only extremely rare–14,600 cattle
would be needed to make enough to relieve one arthritis
patient for one year–it is also costly and extremely difﬁcult
to produce.”
A large photo shows Dr. Percy L. Julian, dressed in a
white lab coat, working in a chemical laboratory.
Note: This is the earliest document seen (June 2015) that
mentions cortisone in connection with soybeans. Cortisone,
a word ﬁrst used in 1949, is a glucocorticoid of the adrenal
cortex, used especially in the treatment of rheumatoid
arthritis.

2801. Soybean Digest. 1949. Soy compounds may treat
arthritis. Nov. p. 19.
• Summary: “Two tremendously important new
developments in the synthesis of hormone compounds
for possible treatment of rheumatoid arthritis have
been announced by the Glidden Company. These new
developments are: (1) Synthesis from the soybean of several
new hormone compounds closely related to the already
proven Cortisone (Kendall’s Compound E [Dr. Edward
C. Kendall of the Mayo Clinic]), and (2) A new and less
costly method of synthesizing the still rare and immensely
expensive Cortisone.
“Both are the work of Glidden’s Soya Products
Division’s research staff under the direction of the brilliant
Dr. Percy L. Julian. Of the new compounds created from
the soybean, the most immediately promising is one called
Compound S, which has never before existed in quantities
sufﬁcient for adequate testing.” Though completely untested,
it may have an effect similar to Cortisone in treating
rheumatoid arthritis and related diseases, which appear to be
caused by a hormone deﬁciency.
“The Glidden Company does not manufacture medicinal
preparations. For some years the company’s Soya Products
Division has produced as bulk chemicals the sex hormones

2802. Soybean Digest. 1949. Soybean glue. Dec. p. 49. [1
ref]
• Summary: “Consumption of soybean glue by the softwood
industry in September was 2,977,000 lbs. compare with
3,045,000 lbs. in August; and 2,836,000 in Sept. 1948,
reports Bureau of the Census.
“Consumption of phenolic resin glue in September was
2,687,000 lbs. Total consumption of all glues in September
was 6,327,000 lbs. compared with 6,595,000 lbs. in August;
and 7,374,000 lbs. in Sept. 1948.
“Stocks of soybean glue totaled 1,348,000 lbs. Sept. 30;
1,407,000 lbs. Aug. 31; and 1,516,000 lbs Sept. 30, 1948.”
2803. Soybean News (NSCIC). 1949. Magic worth 100
million $ a year: The U.S. Regional Soybean Research
Laboratory. 1(2):1, 4. Dec.
• Summary: “If just by waving a magic wand you could
add a pound of oil to the yield of each bushel of soybeans
processed in the soybean mills of this country, you would be
adding from 15 to 40 million dollars worth of new wealth
to the soybean crop each year. Then, if you could make
soybeans yield 4 more bushels per acre your magic would be
worth a hundred, million dollars a year.
“On March 16, 1936, the Secretary of Agriculture
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announced: Twelve North Central States and the U.S.
Department of Agriculture have opened a cooperative
soybean industrial research laboratory at Urbana, Illinois.
With that announcement the research workers in these 12
states and those in the U.S.D.A. started working their magic
in unison, and within the past dozen years they have waved
approximately 1 pound more oil into each bushel of soybeans
grown in the U.S., and they have also increased yields fully 4
bushels on each acre planted to soybeans.
“Of course, this was not all done by magic alone. A
tremendous amount of painstaking work was involved.
A lot of ground work had been done before 1936. Then,
too, putting more oil in the beans and stepping up yields
were only two of the things they were doing. They were
coordinating the research program for a broad regional
attack on soybean production and utilization problems. This
regional approach to hybridization studies and tests and to
the evaluation of varieties through the Uniform Variety Tests,
study of diseases, etc. has had much to do with the improved
composition of soybeans and with the development, testing,
and distribution of better varieties.
“On July 1, 1942, research on utilization of soybeans
and their by-products, which up to that time had been carried
on at Urbana, was transferred to the Northern Regional
Research Laboratory at Peoria, Illinois, where the research
program on industrial utilization has been further developed.
This change enabled the soybean laboratory at Urbana to
extend the agronomic studies, including genetics, breeding,
physiology, and diseases, to the agricultural experiment
stations of 12 southern states.
“The magic of the agronomists, who are participating
in the cooperative program of the Soybean Laboratory,
has been directed mainly to the improvement of varieties.
Through introductions, selections, and hybridization, they
have conjured up strains that are resistant to lodging and
shattering, and which turn out better yields of high quality
seed with high oil and protein content. Much progress has
been made in the development of strains better suited to
conditions of the various producing areas. They have pushed
the limits of successful soybean production northward in
Michigan, Wisconsin, Minnesota, and the Dakotas.
“A number of new varieties have been developed
through introductions from the Orient and from selections,
but the greatest number of improved strains have come
from the hundreds of crosses that have been made between
varieties. Individual varieties have superior qualities, such
as, habit of growth, early maturity, high yield, high oil, high
protein, and in the quality of these properties. No one variety
combines all of the desirable features, so these scientists
have made crosses of 2 or more varieties in order to bring
together in the new strain the particular qualities wanted
in its makeup. From the segregates of these crosses new
and improved lines are selected. From their wand-waving
have come such superior soybeans as Lincoln; Hawkeye,

Earlyana, Adams, Monroe, and many others.
“That is why soybeans today are so much better than
they ever were before–better plants, better seed, more oil,
better protein, better adapted varieties, and yields per acre
about twice as high as they were 20 years ago.”
On an outline map of the United States: “The States
originally cooperating in the work of the Soybean Laboratory
are those shown in black. Since 1942 the shaded States [in
the south] also have been cooperating with the laboratory in
its research program.”
Note: This is the earliest document seen (Nov. 2003)
concerning the breeding or selection of soybeans for use as
soy oil or meal.
2804. Northern Regional Research Laboratory. 19491953. List of publications: Proteins, and related subjects
(1938-1952). USDA Bureau of Agricultural and Industrial
Chemistry. AIC-228. 13 p. Six annual supplements bound
immediately after main document. [137 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
2805. Product Name: Kaysoy (Industrial Soy Flours).
Manufacturer’s Name: Archer-Daniels Midland Co.
Manufacturer’s Address: 600 Roanoke Building,
Minneapolis 2, Minnesota.
Date of Introduction: 1949.
New Product–Documentation: Booklet. 1949. Cracking
the soybean. ADM also makes Kaysoy, an adhesive which
binds the decorative coating to wallpaper. Kaysoy proteins
are also used in the manufacture of coated printed papers (to
hold clay coating to the sheet), in making tape joint cement,
in insecticide sprays (to make them spread easier and stick
better), and cold water-based paints, and in many other
industrial applications.
Ad in Soybean Digest. 1951. Jan. p. 39. “Charting the
future of the soybean.” Kaysoy is listed. Ad in Soybean
Digest. 1954. Feb. p. 21. “Nature locked the cupboard, but
ADM found the key.” Kaysoy is listed.
Mankato Free Press (Minnesota). 1962. “Mankato
ﬁrm processes products from soybeans: Archer-DanielsMidland.” Feb. 23. Kaysoy ﬂour, made in Mankato, is
the basis for adhesives used mainly by the plywood and
wallpaper industries.
Soybean Blue Book. 1963. p. 101. “Glues, Plywood
adhesives.” Address: 733 Marquette Ave., Minneapolis 2,
Minnesota.
Note: This ﬂour was probably subjected to a
minimum amount of heat so that it had a high PDI (protein
dispersibility index).
2806. Balzac, S.S.; Vasyutin, V.F.; Feigin, Ya. G. eds. 1949.
Economic geography of the USSR. American edition, edited
by Chauncy D. Harris, translated from the Russian by Robert
M. Hankin and Olda Adler Titelbaum. New York, NY:
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Macmillan Co. xlv + 620 p. See p. 341, 391, 404-05. Preface
by John A. Morrison. 22 cm. [30+* ref. Eng]
• Summary: The section on the soybean is in Chapter VI,
“Distribution of Agriculture in the USSR,” under Section 6.
“Distribution of Industrial Crops.” “The soybean is a new
crop. It has highly diverse uses in the food industry. Edible
and industrial oils, ﬂour, milk products, and other products
are made from its seeds. Unripened soybeans are suitable
for canning. The young plants serve as fodder for livestock.
Before the Revolution sowings were insigniﬁcant. In 1937,
173,000 hectares were sown in the USSR. The soybean
requires much heat–an annual total of daily temperatures not
less than 2,500º. The chief regions of its distribution are the
Far East (about half of all sowings), the southern part of the
Ukrainian SSR, and Krasnodar Kray.”
2807. Drackett Company (The). 1949. Annual report.
Cincinnati, Ohio. 17 p. 28 cm. For the ﬁscal year ended Sept.
30, 1949.
• Summary: Compared to the previous year, sales fell 23% to
$21,380,991. Net earnings (proﬁts) fell 24.3% to $579,785.
“Research, new products and product development:
Changing market conditions caused several changes in our
plans as laid down a year ago. One such change was the
withdrawal from our plastics development. We originally
entered the plastics ﬁeld to provide an outlet for a soybean
raw material. As our laboratory developed the formula and
process we found that less and less of soybean raw materials
was necessary until the amount became insigniﬁcant...
“Another change related to our development program on
a soybean protein textile ﬁber. In last year’s report we stated
that production had been halted and further research would
be carried on. Early in 1949 it became apparent that the need
for such a ﬁber was largely being satisﬁed by new synthetics.
These new ﬁbers not only were ﬁlling a need which we had
expected to satisfy, but also they had important raw material
and manufacturing cost advantages. Since these cost factors
were inherent in the products, and it appeared that it would
be difﬁcult to offset them, we continued only basic research
work on protein textile ﬁbers...
“With the elimination of research on plastics and the
reduction of the textile ﬁber program we applied more
research time to proteins, waxes, lecithin, oil, oil meal and
other soybean products...
“For almost the entire year covered by this report we
acted as exclusive sales agents for the manufacturer of
Charge, Candy for dogs. This arrangement was under the
terms of an option to purchase the trademark, formulas and
manufacturing facilities. We ﬁrst became interested in this
product because the formula includes a considerable amount
of soybean products. Our experience with the product caused
us to decide, in September, 1949 to take up this option as of
November 1.”
Photos (p. 10) show a package (including ingredients) of

Charge Candy for Dogs; many ads are also shown. “Charge
is a dog confection, to be fed as a reward for good behavior,
in training, or as a pleasant, beneﬁcial supplement to the
regular diet. It is made under all the safeguards used in
making human food products.” Address: Executive ofﬁces:
5020 Spring Grove Ave., Cincinnati, Ohio.
2808. Lundgren, Harold P. 1949. Synthetic ﬁbers made from
proteins. Advances in Protein Chemistry 5:305-51. [174* ref]
• Summary: Proposes a means of preparing edible structures
from protein isolates and protein-rich vegetable meals. Soy
is not mentioned, but note that this is a very early paper on
edible spun protein ﬁbers. It was published the same year
that Robert Boyer ﬁled his ﬁrst patent application for edible
protein ﬁbers (28 Sept. 1949), and 3 years before Boyer ﬁled
the application (May 1952) for the landmark patent that he
was ﬁnally issued on 29 June 1954.
Contents: Introduction. General considerations of
proteins chain behavior. Preparation of ﬁbers from proteins:
Outline of methods, chain length and ﬁber strength,
alkaline agents in protein ﬁber preparation, factors relating
to solubility, denaturation, and unfolding of proteins,
application of detergents to protein ﬁber preparation,
complex formation of silk ﬁbroin with cupriethylenediamine,
synthetic ﬁbers made from collagen, extrusion of powdered
proteins moistened with plasticizing agents, synthetic
ﬁbers of proteins mixed with other linear polymers,
summary. Molecular basis for mechanical properties of
ﬁbers made from proteins: introduction, orientation and
mechanical properties, crystallization in ﬁbers, folding
and unfolding of chains in ﬁbers, mechanical properties
related to chain folding and chain interaction, experimental
methods in the study of molecular basis of ﬁber behavior,
theoretical interpretations of stress-strain behavior of ﬁbers,
thermoelastic behavior as related to chain interaction, chain
interaction in synthetic ﬁbers made from feather keratin.
Summary and conclusion.
Note: This is the earliest document seen (Jan. 2015)
concerning textured soy protein isolates. Address: Western
Regional Research Lab., USDA, Albany, California.
2809. Spencer Kellogg & Sons, Inc. 1949. Laboratory letters.
Fourth revised ed. Buffalo, New York. v + 138 p. Illust. No
index. 21 cm.
• Summary: This is a handbook for oil chemists plus
information on Spencer Kellogg products. In this fourth
edition, the company history has been slightly expanded,
but three early company photos have been omitted. The
section on soybean oil (p. 55-56) has been updated. The
chapter formerly titled “Kellogg’s soybean oils” has been
changed to “Kellogg’s industrial soybean oils” (p. 82-83);
they now include: Superior soybean oil (very light color,
alkali reﬁned), Universal soybean oil, Non-break soybean
oil, Degummed raw soybean oil, Diamond K soybean
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oil, OKO-S-37 soybean oil (vacuum polymerized), Soy
Kel-Vi-Tol (catalyzed soybean oil). Two full-page photos
(between pages 82 and 83) show: (1) Aerial view of soybean
processing plant and elevator at Des Moines, Iowa; (2)
Aerial view of Spencer Kellogg’s soybean processing plant
and elevator at Decatur, Illinois. A table (p. 83) gives the
following constants for Kellogg’s eight soybean oils: Color,
acid number, iodine number, saponiﬁcation number, speciﬁc
gravity, and viscosity.
The chapter titled “Kellogg’s chemically treated oils”
(p. 84+) has a section on “Modiﬁed soybean oils–Drisoy”
(p. 88-89) notes that soybean oil has the very attractive
property of non-yellowing, which makes it a very valuable
asset to the protective coatings industry. Describes four types
of Drisoy, and a table gives their constants. Three types of
Soya Solinox (A, T, Z, with different acid numbers, p. 8990) were developed by Kellogg during World War II when
castor oil was unobtainable. “By introducing free OH groups
in linseed and soybean oils, rendering them alcohol soluble,
they proved satisfactory substitutes for plasticizing purposes.
Soya Solinoxes are adapted for coated fabrics and artiﬁcial
leather.
The chapter titled “Kellogg’s edible oils” has a section
on “Kellogg’s edible soybean oils” (p. 93-95) which includes
Spensoy, Kellogg’s margarine oil, Kellko shortening,
Kel-Exo shortening, Kel-Kake shortening, and Kel-Fry
shortening.
The chapter titled “Kellogg’s soy ﬂours” (p. 100-02)
includes Soyﬂake, Special X, Meatone grits, Kel-Solvsoy,
Kel-Solvsoy grits, Soyex, Kelkote, and Soytex. Tables
show: (1) Constants of Kelkote and Soytex. (2) Analyses of
Kellogg’s soy ﬂours and grits.
The chapter titled “Kellogg’s soybean oil meal” (p. 104)
contains a table that gives analyses of Kellogg’s expeller
process and its solvent process soybean meals.
The last two chapters are reference data (such as tables
showing the fatty acid composition of important oils, or
deﬁnitions of key terms such as “iodine number,” “acid
number,” “speciﬁc gravity”) and general references (such as
a temperature conversion table, international atomic weights,
or various weights and measures).
The book is packed with black-and-white photos which
include: (1) Mr. Howard Kellogg, Sr., chairman of the board.
(2) Mr. Howard Kellogg, Jr., president. (3) Dr. Schwarcmann
seated at his desk, surrounded by his laboratory. (4) Views of
many different Kellogg laboratories. (5) A ﬁeld of soybeans.
(6) A mature soybean plant with pods (p. 56-57). (7) Aerial
views of many of Kellogg crushing plants and elevators.
(8) Five views inside Kellogg solvent extraction plant at
Bellevue, Ohio. (9) Five views inside Kellogg soy ﬂour plant
at Decatur, Illinois. Address: Buffalo, New York.
2810. Chicago Daily Tribune. 1950. Improved use of new
drug on arthritics told. Jan. 28. p. A8.

• Summary: New evidence indicates that cortisone may be
more effective in the treatment of rheumatoid arthritis if it is
administered on a stop skip basis at two week intervals.
“Another adrenal substance, called compound S,
recently synthesized here by Dr. Percy Julian, research
director of the soya products division of the Glidden
company, 5161 Moffat st., has proved ineffective in the
treatment of three Mayo clinic patients,...”
2811. Product Name: Lotex, and Hitex (Soy-Based
Plywood Glues).
Manufacturer’s Name: General Mills, Chemical Div.
Manufacturer’s Address: Minneapolis, Minnesota.
Date of Introduction: 1950 January.
New Product–Documentation: Soybean Digest. 1950. p.
34. “Soy adhesive base.” Lotex is a low-viscosity product
and Hitex is high-viscosity. Both trade names are registered.
2812. Soybean Digest. 1950. Conference at Peoria January
16-17. Jan. p. 21.
• Summary: “A number of well known soybean authorities
in industry and government will appear on the program
of the 2-day soybean conference at the Northern Regional
Research Laboratory at Peoria, Illinois, Jan. 16 and 17,
Director R. T. Milner has announced.
“The meeting is slanted for soybean processors. R.G.
Houghtlin, president of the National Soybean Processors
Association, Chicago, Illinois, will be chairman of the ﬁrst
day’s program, Milner of the second.
“The complete program:
“January 16
“9:30 a.m.–Announcements and introductory remarks,
Milner.
“9:45 a.m.–’Development of New Varieties of
Soybeans.’ J.L. Cartter, director U.S. Regional Soybean
Laboratory.
“10:30 a.m.–’Soybean Industry in Europe,’ Geo. M.
Strayer, secretary-treasurer, American Soybean Association.
“11:15 a.m.–’Hedging Problems of Soybean Processors,’
C.E. Robinson, futures trading analyst, Commodity
Exchange Authority.
“2:15 p.m.–’Factors Affecting the Choice of a Method
for Processing Soybeans,’ W.H. Goss, associate director,
department of scientiﬁc research and technical development,
Pillsbury Mills, Inc.
“3:00 p.m.–’Importance of the Quality of Soybean Oil
Meal in Present-Day Feed Formulation,’ by R.C. Holder,
director nutritional department, Central Soya Co., Inc.
“4:00 p.m.–’Problems in the Production and Use of Soy
Flour,’ R.G. Brierley, vice chairman, Soya Food Research
Council.
“January 17
“9:30 a.m.–’Lime as a Hardening Agent in Soybean Oil
Paints,’ A.J. Lewis, chemist, industrial oil section, oil and
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protein division, Northern Regional Research Laboratory.
“9:50 a.m.–’Conducting a Taste Panel for the Evaluation
of Edible Oils,’ Helen Mosher, food technologist, oil and
protein division, NRRL.
“10:15 a.m.–’Effect of Metals on the Quality of Edible
Oil,’ C.D. Evans, in charge, edible oil section, oil and protein
division, NRRL.
“11:00 a.m.–’Cotton Acreage Allotment and Marketing
Quota Program and Its Effect on the Production of
Cottonseed,” J. H. Dean, assistant director, cotton branch,
Production and Marketing Administration.
“11:30 a.m.–”Acreage Allotments for Soybeans and
Other Oil Crops,” Martin Sorkin, peanut and oilseeds
programs division, fats and oils branch, Production and
Marketing Administration.
“12:00 noon–General discussion and summary of
meeting, Milner.”
2813. Soybean Digest. 1950. Grits and ﬂakes... from the
world of soy: Dr. Percy L. Julian. Jan. p. 44.
• Summary: “Phi Beta Kappa, academic scholarship honor
fraternity, presented its distinguished service medal to Dr.
Percy L. Julian, who heads the Glidden Co.’s soya products
research staff, in Chicago Nov. 30. The award was bestowed
speciﬁcally for his work on cortisone.”
2814. Niederhauser, Warren Dexter; Korcly, Joseph Edward.
Assignors to Rohm & Haas Company. 1950. Verfahren
zur Herstellung von Epoxyestern der Oel- und bzw. oder
Linolsaeure [Process for manufacturing epoxy esters of oleic
and (or) linoleic acid]. German Patent 857,364. Feb. 25. 4 p.
Issued 27 Nov. 1952 (Chem. Abst. 52:4210c). [1 ref. Ger]
• Summary: These compounds are useful as plasticizers
for ﬁlm-forming products, e.g. polyvinyl chloride and its
coploymers. Soybean oil is one of the ingredients used.
Note: Soy is mentioned 4 times in this patent, but
only in the form “Sojabohnenöl” (soybean oil). Address:
Philadelphia, Pennsylvania.
2815. Soybean Digest. 1950. The Peoria conference. Feb. p.
17.
• Summary: “About 135 soybean processors and others
heard industry problems and new developments discussed
by qualiﬁed experts at the 2-day soybean conference at the
Northern Regional Research Laboratory in Peoria Jan. 16-17.
“The morning session of the second day was devoted to
recent research at the laboratory and covered the soybean oil
taste panel, lime as a hardening agent in soybean oil paints
and the effect of metals on edible oil quality.
“Other papers covered such widely divergent subjects
as new varieties, the soybean industry in Europe, hedging
problems, methods of processing, quality of soybean oil meal
in feed formulation and promotion of soy ﬂour.
“Speakers on the program included: J.L. Cartter,

director, U.S. Regional Soybean Laboratory; Geo. M.
Strayer, secretary-treasurer, American Soybean Association;
C.E. Robinson, futures trading analyst, Commodity
Exchange Authority.
“W.H. Goss, associate director, department of scientiﬁc
research and technical development, Pillsbury Mills, Inc.;
R.C. Holder, director, nutritional department, Central Soya
Co., Indiana; R.G. Brierley, vice chairman, executive board,
Soya Food Research Council.
“A.J. Lewis, chemist industrial oil section, oil and
protein division, Northern Regional Research Laboratory;
Helen Moser, food technologist, oil and protein division,
NRRL; C.D. Evans, in charge, edible oil section, oil and
protein division, NRRL; and J.H. Dean, assistant director,
cotton branch, Production and Marketing Administration.
“A speech by Martin Sorkin, grain branch, Production
and Marketing Administration, on ‘Acreage Allotments
for Soybeans and Other Oil Crops,’ was cancelled. It was
announced from the ﬂoor that the talk would not be given
since no acreage allotment program for soybeans had been
set up.
“Presiding at the sessions were R.G. Houghtlin,
president of the National Soybean Producers Association
[sic, National Soybean Processors Association], Chicago,
Illinois; and R.T. Milner, director of the Laboratory [NRRL].
“States represented at the conference included: Illinois,
Ohio, Indiana, Minnesota, Pennsylvania, Iowa, Missouri,
Mississippi, Wisconsin, Massachusetts, Kansas, Kentucky,
Alabama, New York, Georgia, Tennessee, Delaware,
Nebraska, Michigan and Washington, D.C.
“Three of the papers given at the conference are carried
in this issue of the Soybean Digest. Others will be published
in future issues.
“Photos of informal groups at the conference shown on
this page were taken by Kent Pellett, managing editor of the
Soybean Digest.”
Five photos show groups of people at the conference
talking and listening. The captions read: (1) “At left, two
agronomists talk shop: C.R. Weber, U.S. Regional Soybean
Laboratory, Ames, Iowa; and C.V. Feaster, Missouri
Agricultural Experiment Station, Columbia, Missouri.
(2) “In center, part of the group at the soybean
conference in Peoria Jan. 16-17. At far left you see Director
R. T. Milner of the Northern Regional Research Laboratory,
host to the conference.
(3) “At right, visiting between sessions are O.H.
Alderks, manager technical division, Buckeye Cotton Oil
Co., Ivorydale, Ohio; and H.A. Abbott, manager soybean
division, Funk Bros. Seed Co., Bloomington, Illinois.
(4) “Below, Iowans compare notes: Henry B. Lovig,
manager Farmers Cooperative Elevator, Martelle; C.W.
Bolander, manager Cargill, Inc., Cedar Rapids; and C.F.
Brooker, director North Iowa Processing Association, Manly.
(5) “Below, a Kansas-Nebraska-Missouri foursome. Left
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to right, E.A. Gumbert, vice president Dannen Mills, Inc., St.
Joseph, Mo.; Harry E. Wiysel, secretary-treasurer, Fremont
(Nebraska) Cake & Meal Co.; T.W. Lord, president Kansas
Soya Products Co., Emporia, Kansas; and A. G. Thomson,
Thomson Soya Mill, Hiawatha, Kansas.”
2816. Watts, Sybil. 1950. Women’s lives tied in with legume,
in cosmetics, soap, cleaners, candies. Windsor Daily Star
(Essex County, Ontario, Canada). March 23. p. 9.
• Summary: Few home makers or business girls realize how
closely their lives are tied to the soybean. Soy lecithin is used
in cosmetics, such as lipstick, as well as in baked goods,
soaps, dry cleaners, gasoline, oils, and candles. Essex County
grows more than 35% of the soybeans cultivated in Canada,
and Essex and Kent counties combined account for 70%. Yet
despite the rapid growth of this crop in Canada, the country
still imports about two-thirds of the soybeans it needs.
Dr. G.F.H. Buckley, of the Dominion Experimental Farm,
Harrow, points out that “The soybean is the closest thing in
the vegetable kingdom to animal protein.” Thus soybeans
can be used with good results “to pad out [extend] meat
dishes” with almost the same protein value.
Four photos titled “Soybean ills are cured at laboratory
of plant pathology in Harrow” show (1) Miss Gladys Hedges
of Harrow (hand sorting soybeans to separate discards from
basic seed stock); (2) Dr. A.A. Hildenbrand of the Dominion
Laboratory of Plant Pathology, Harrow (he has diagnosed
and cured 14 soybean diseases); (3) Dr. G.F.H. Buckley and
Mr. C.W. Owen (who share responsibility for the extensive
growth of soybeans in this area); and (4) and Mrs. Joseph
Menard, who is applying lipstick made in part from soybean
lecithin.
2817. McCann, Lewis P. 1950. The world is our nursery.
Foreign Agriculture (USDA Foreign Agricultural Service)
14(3):51-55. March.
• Summary: A brief overview of plant introduction into the
United States from the mid-1600s to the present.
“Government participation in plant introduction was
slow. Agriculture in general was considered as an individual
problem. As the number of farms grew and as the demand
for more and better agricultural produce increased so did
the recognition of public ofﬁcials in the importance of plant
introduction.
“In 1827 President John Quincy Adams directed all
United States consuls to forward to Washington [DC] rare
plants and seeds for distribution. Twelve years later in 1839
Congress passed its ﬁrst appropriation for agriculture. The
sum of $1,000 was allocated to the Patent Ofﬁce to be used
for collecting and distributing seeds as well as for statistical
and other investigation. From this humble beginning the
affairs and problems of agriculture increased until 1862 when
the Department of Agriculture was organized as a separate
branch. The demand and interest in plant introduction

continued to increase until 1898 when the Department of
Agriculture created a separate unit known as the Ofﬁce of
Foreign Seed and Plant Introduction.”
“Soybeans came to us from southeastern Asia by way of
consuls, missionaries, seedsmen, and plant explorers. Most
of the types now grown were brought in 20 years ago by two
of the Department of Agriculture’s plant explorers. Their
2-year expedition cost American taxpayers $50,000. In return
for this investment, the United States has a new industry
valued at more than a billion dollars a year. Soybeans alone
have already repaid many times the total cost of all our plant
introduction work.
“Soybeans, grown principally in the Corn Belt, are
one of the most versatile products from the American farm.
They are used not only as feed and as food, in margarine,
shortening, and ﬂour, but also in such products as plastics,
soap, paint, and synthetic rubber.”
Photos show: the Meyer medal (named after Frank N.
Meyer) awarded each year for outstanding plant introduction
work. It depicts history’s earliest known search for new
plants–Queen Hatshepsut’s expedition to the Land of Punt.
A two-wheeled cart in Manchuria ﬁlled with soybeans. A
combine in the USA emptying soybeans into a ﬂatbed truck.
Address: Regional Coordinator, U.S. Plant Introduction
Garden, Glenn Dale, Maryland.
2818. Soybean Digest. 1950. Grits and ﬂakes... from the
world of soy: Aer-O-Foam sprinkler system installed in New
York company. March. p. 46.
• Summary: Business Week reports that the ﬁrst automatic
sprinkler system using soy-based Aer-O-Foam (known by
the U.S. Navy as “bean soup” during World War II) has been
installed by the Schenectady Varnish Co. (New York). The
ﬁrm installed the system to get better ﬁre protection and a
lower insurance rate.
2819. Soybean Digest. 1950. World’s largest soy glue plant
[Monsanto & Laucks]. April. p. 26.
• Summary: “It seems logical that the largest soybean glue
plant in the world should be located in Seattle, Washington.
For Monsanto Chemical Co.’s million-dollar operation there,
completed in 1948, is near the origin of two developments
which together have grown into a lusty giant–the western
plywood industry.
“The ﬁrst commercial production of plywood in this
region was in a small Portland, Oregon, plant in 1904.
“The plant peeled ﬁr and cottonwood for wooden drums
and baskets. It also glued some of peelings cross-grain for
door panels. Today the output of ‘glued peelings’ in the West
alone is in the neighborhood of 3 billion square feet a year,
more than half of the nation’s total plywood production, both
hard and soft. But the drum and basket factory used starch
glue.
“In 1908, 200 miles to the north, in Seattle, I.F.
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Laucks set up an analytical laboratory which later became
a consulting laboratory. It was this ﬁrm, I.F. Laucks, Inc.,
which contributed as much as any one thing to the rapid
growth of the plywood industry. I.F. Laucks pioneered the
use of soybean glues, today the most widely used adhesive
in the industry. The basket maker’s door panels and plywood
adhesives have come a long way since.
“In 1944, I.F. Laucks, Inc. became a member of
Monsanto Chemical Co.’s world-wide operations. It is now
the company’s western division. The facilities of the two
companies naturally complemented one another, because
Monsanto had established itself in the ﬁeld of synthetic
resins and plastics. These are the materials which have
given new impetus to the plywood industry in the form of
waterproof, weatherproof and even ﬁre-resistant glues.
“One of Monsanto’s ﬁrst decisions was to increase
the production of soybean adhesives in anticipation of a
greater postwar demand for plywood. The new plant, a brick
and Transite structure a few miles from the old plant and
adjacent to Boeing Field, is a marvel of engineering. From its
pneumatic soybean meal unloader to its high-speed bagger, it
is highly mechanized and automatic. It has a capacity of 700
tons a month on a one-shift, 5-day-week basis.
“Soybean meal is carried by an underground screw
conveyor to a bucket elevator that raises it to the top of six
concrete storage bins, each holding 400 tons. A louver at the
upper end of each bin allows fresh air to enter. Dust-laden air
is drawn off into a Draco dust collector.
“Automatically controlled conveyors tap the six storage
bins simultaneously (thus blending the meal) and carry it at
the rate of 20,000 pounds an hour to the steel daily-use bin.
“From the daily-use bin the meal passes through a
magnetic separator, up a bucket elevator and to a conveyor
that feeds ﬁve hammer mills. Each mill is powered with a
60-hp. motor and has a capacity of 1,750 pounds an hour.
They reduce the meal from 80-100 mesh to 200 mesh. Fans
blow the meal up a 40-foot pipe to a collector above ﬁve BarNun gyratory sifters, each with three silk screens, operated at
320 rpm. Particles larger than 60 mesh are screened out and
sold as soybean tailing. Those of 60-200 mesh are returned
by gravity to the hammer mills.
“Flour from the sifters goes to two 10,000 pound steel
surge bins in the glue department. These have automatic
Richardson scales. Flour is dumped from one of the surge
bins into a 2,500-pound horizontal ribbon pre-mixer.
Meanwhile sodium salts and other alkaline chemicals have
been ground in a hammer mill and weighed into the mixer.
Other ingredients that do not require grinding are also added.
Some 200 pounds of defoaming liquids and petroleum
solvents are weighed in through a solenoid valve from, two
scale tanks.
“”After 20 minutes of mixing, a gate in the bottom of the
mixer opens and discharges the material to conveyors that
take it to a 5,000-pound steel concentrate tank with a live

bottom circular feeder. Concentrate is automatically weighed
into a 1,500-pound mixer (with a 20-hp. motor) in the ratio
of one part of concentrate to two parts of ﬂour from the
second surge bin. The time cycle is: 5 minutes for charging,
1 minute for mixing. The mixture goes automatically to two
similar mixers where it remains for 13 minutes.
“Finished dry glue goes to a bucket elevator with a
capacity of over 6,000 pounds an hour, through a gyratory
scalper that picks out any foreign matter. It then goes into
hoppers that release it into 100-pound bags. The packaged
product is palletized and stored for shipment to plywood
mills throughout the Northwest.”
Photos show: (1) A rooftop view of “Cyclones and dust
collectors for the soybean milling operation at Monsanto
Chemical Co.’s soybean glue plant in Seattle, Washington.
(2) “This is one of six concrete storage bins where
Monsanto stores its soybean meal for glue operations after
being conveyed from car on siding.” A man working inside
the bin looks tiny.
2820. Stoa, T.E. 1950. Growing soybeans in North Dakota.
North Dakota Agricultural Experiment Station, Bimonthly
Bulletin 12(4):131-37. March/April. Summarized in Soybean
Digest, Dec. 1950, p. 10.
• Summary: “The oil has a number of industrial uses, but
its use in the food industries is by far the most important.
These food uses include oleomargarine, salad oils, vegetable
shortenings and so-called lard substitutes. In non-food uses
the oil is used in some paints, varnishes, and linoleum, but
these at present are relatively minor compared with its use as
an edible oil. Soybean oil has an iodine number ranging from
125 to 145.” “Soybean meal, the bean residue after the oil is
extracted, is high in protein and as such is of high value as an
animal feed” (p. 131-32).
“Varieties: In 1937 When soybeans were ﬁrst grown and
harvested on a commercial basis in North Dakota, Minsoy
was the only early ripening variety available. Minsoy could
be depended on to mature in most of the years in the better
adapted sections of Richland county but usually left no
margin in case of a slow ripening season or an early frost.
Minsoy, although yielding quite satisfactorily, lacked some
in plant height, lodged easily, bore pods near to the ground
and thus could not always be harvested easily” (p. 132).
Note: Stoa’s full name was Theodore Ellingston Stoa.
He was Chair of Agronomy from 1934 to 1960. Address:
Agronomist, Fargo.
2821. Sisley, J.P. 1950. Les ﬁbres de protéines végétales
[Fibers from vegetable proteins]. Teintex (Paris) 15(5):22537. May 15. [11 soy ref. Fre]
• Summary: A section on page 233 is titled “Fibres de
proteines de soja” (Soy protein ﬁbers). In Japan, where
production of wool is low, soy has been use for the
production of ﬁbers to replace wool. In 1938 Showa Sangyo
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KK experimented with the production of artiﬁcial wool from
soybeans and its test plant produced 10 metric tons of ﬁber
per day.
Note: This is the earliest French-language document
seen (Oct. 2015) that mentions spun soy protein ﬁbers for
use in textiles.
2822. Soya Processing Co. 1950. Enjoy a green lawn all
summer with Wooster Lawn Bilder (Ad). Washington Post.
June 25. p. R10.
• Summary: Wooster Lawn Bilder, in the green and yellow
striped bag, is “the long lasting Lawn Food containing 2,4-D
Weed Killer.” It “makes summer lawn feeding practical as
well as desirable. Due to slow acting nitrogen supplied by
soybean meal, Wooster Lawn Bilder does not ‘burn’ when
applied as directed.”
Also: “Ask for Wooster Plant-Bilder for newly seeded
lawns, ﬂowers, vegetables.” Address: Wooster, Ohio.
2823. Burlison, William Leonidas. 1950. Biographical
information: Request from Department of Public
Information, University of Illinois. Urbana, Illinois. 2 p.
• Summary: This form was ﬁlled out (typewritten) by Dr.
Burlison on 1 June 1950. Home address: 502 Michigan Ave.,
Urbana. Place of birth and date: Harrison, Arkansas, Sept. 3,
1882. Race: White. Nationality: American. Married. Health:
Good. Weight: 185 lb. Wife’s full name: Flossy Belle LewisBurlison. Children (names and ages): Lewis Eugene 37; Ruth
Helen 32; Margaret Burlison-Hannah 29; David George 27.
Chronological list of educational institutions attended, dates
attended, and degrees received. Major subjects studied: In
undergraduate work: Animal husbandry and agronomy. In
graduate work: Agronomy and botany.
Membership in honorary societies; scholarships held,
prizes or recognitions received, etc. Sigma Xi, Alpha Zeta,
Gamma Sigma Delta, Phi Kappa Phi, Alpha Phi Omega,
Alpha Tau Alpha.
“Present membership in learned and professional
organizations and other societies: American Society of
Agronomy, American Assoc. for the Advancement of
Science, American Society of Plant Pathologists, Honorary
member American Soybean Association and honorary
member of the National Soybean Processors Assoc., Member
Board of Governors of National Farm Chemurgic Council
Chairman, etc.
“Teaching or Research Experience (Give places,
academic rank, dates, subjects taught, as indicated below):
Assoc. Crop Production, U. of I. [University of Illinois]
(1912-1915), Assoc. Prof. Crop Production, U. of I.
(1915-1918), Professor, Crop Production (1918- ), Head,
Department of Agronomy (1920- ).
“Present position: Head, Dept. of Agronomy, and
Professor Crop Production.
“Publications: (a) Books: Farm Crop Projects published

by Macmillan Company co-author with A.W. Nolan.
“Parents’ names, occupations: William Washington
Burlison and Amanda Pettit Burlison–mother.
“Any other information you consider interesting and
important: Farmer and contractor. See citations attached
from: American Seed Trade Association, Golden Deeds
Award, Champaign Exchange Club, Illinois Society of Farm
Managers and Rural Appraisers.” Address: 212 Davenport
Hall, Univ. of Illinois. Phone: 7-1226.
2824. Product Name: Wooster Lawn Bilder, and Wooster
Plant-Bilder.
Manufacturer’s Name: Soya Processing Company.
Manufacturer’s Address: Wooster, Ohio.
Date of Introduction: 1950 June.
Ingredients: Incl. soybean meal, 2,4-D weed killer.
Wt/Vol., Packaging, Price: 25 lb bag.
How Stored: Shelf stable.
New Product–Documentation: Ad in Washington Post.
1950. June 25. p. R10. “Enjoy a green lawn all summer with
Wooster Lawn Bilder.”
2825. Munn, Alvin A. 1950. Production and utilization of
the soybean in the United States. Economic Geography
26(3):223-34. July. [7 ref]
• Summary: An excellent historical overview. Contents:
Introduction. Trends of production in the United States.
Regions of production in the United States: The North
Central Region, the Central Mississippi Lowlands, the
Middle Atlantic Coast. Factors in the localization of
production in the United States. The soybean through the
mill. Consumption of soybean products: Soybean oil (food
products, industrial products), soybean oil meal, lecithin,
soybean ﬂour. Prospects.
Figures show: (1) Graph of soybean acreage planted
for all purposes and acreage harvested for beans and for
hay, USA and ﬁve Corn Belt states, 1922-1944. (2) Map
(pointillist; 1 dot = 2,000 acres) of soybeans harvested for
beans, 1944. This map shows vividly the importance of the
Corn Belt states. (3) Graph of soybean acreage harvested for
beans in the ﬁve Corn Belt states and the USA, 1924-1945.
(4) Full time soybean processing mills in the United States.
72 mills are shown; data from Markley & Goss 1944.
Tables show: (1) Soybeans crushed in the United States,
1935-1944 (bushels). (2) Soybean oil, supply in the USA,
1924-44. (3) Soybean oil utilization in the USA, 19241944–shortening margarine, drying industries, soap, exports,
carryover. Note: Soybean oil was exported every year,
starting with 2.26 million lb in 1926. Address: U.S. Bureau
of the Census.
2826. Soybean Digest. 1950. Award to [Dr. Percy L.] Julian.
July. p. 35. [20 ref]
• Summary: “Dr. Percy L. Julian, director of research for the
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soya products division of the Glidden Co., has been awarded
the Old Gold Goblet of the alumni of DePauw University for
‘eminence in life and service to his alma mater.’
“Dr. Julian, who was graduated from DePauw in 1920
and worked there as a research fellow in organic chemistry,
was selected to receive this annual honor by a vote of
the senior alumni of the university. One of the country’s
leading organic chemists, a son of a railway mail clerk and
a grandson of an Alabama slave, Dr. Julian was a recipient
a year ago of the Spingarn Medal for distinguished service
to his race. As a chemist he is chieﬂy distinguished for the
discovery of a less expensive way to synthesize Cortisone,
used in treating rheumatoid arthritis, and for synthesizing
from the soybean the sex hormones, progesterone and
testosterone, which are used in the treatment of expectant
mothers.
“In this work for the Glidden Co., large producer of
paints, varnishes, foods, ﬁne chemicals, and numerous
other products, Dr. Julian directs a large staff of highly
trained chemists at the soya products division laboratory in
Chicago.”
A small portrait photo shows Dr. Julian.
2827. Terrill, R.L. 1950. Edible soybean oil. Soybean Digest.
July. p. 14-15.
• Summary: “The importance of fats in human well-being is
sharply pointed out in stories of near starvation in the arctic
when explorers or natives are occasionally forced to exist
on an ample but fat-free diet. Although soybean oil is one
of the most important edible fats in the United States today.
relatively few Americans had ever tasted it 20 years ago.
Actually, few realize the amount now consumed–that, for
example, for the past several years it has comprised roughly
half of all the oils used to make vegetable shortenings.
“Total utilization of soybean oil has increased about
fortyfold in the last 20 years, largely because of its
acceptance in food products: such use has been over a billion
pounds per year since 1944. Soybeans and the main products
derived therefrom–soybean oil and meal–are today basic
commodities, vital to our national economy.
“All this is rather amazing when it is considered that
most of the widespread soybean publicity has been of a
nutritional character to which the American public is largely
insensitive. Even today the average citizen is likely to think
of sprouts or dietetic stores when the word ‘soybean’ is
mentioned. Nothing could be farther from the truth.
“It is probably no exaggeration to say that the timely
growth of the soybean oil industry prevented a desperate
situation with regard to food during the last war. In addition
to the essential role played by soybean oil meal as an animal
feed, soybean oil almost overnight supplanted the more
than one-third of our total domestic requirements which
would normally have been imported had not the war made it
impossible.

“It is evident that soybean oil in its various edible
applications has had a ready acceptance from the ultimate
consumer to have attained such tremendous volume usage.
Its principal edible uses are in shortenings, margarine, and
salad oils. For the two former applications the normally
liquid oil is generally hydrogenated, of course, to partially
saturate its double-bond content, thus raising its melting
point and yielding the necessary consistency.
“The techniques employed in hardening oils in general
for shortening and for margarine are somewhat different, as
the demands of each are for a product of somewhat different
character. Shortening must have a wide plastic range, that
is, it must be soft and workable at ordinary room conditions
but must also not melt completely at too low a temperature.
Margarine, on the other hand, must not only retain its
consistency even in summer weather but also desirably melt
quickly and completely at body temperature.
“Blended Oils: Hardened soybean oils of the proper
characteristics for each application are easily prepared. It is
the general practice to blend vegetable oils for shortening
and margarine. Soybean ail is principally blended with
cottonseed and to a lesser extent with peanut oil for these
uses. Many producers of both shortening and margarine are
today manufacturing products of excellent quality based
on soybean oil, alone and in blends. The liquid salad oil
ﬁnds application in such products as mayonnaise and salad
dressings, and in packing as well as normal table usage.
“The climb of soybean oil to its present eminent position
in our edible oils and fats picture has not been without
difﬁculty. It is generally classed as a semi-drying oil, and its
uses illustrate this classiﬁcation. Although principally used
as an edible oil, it also ﬁnds application in many materials
where drying oils are commonly used such as paint,
varnish, and linoleum. While many oils have some degree
of interchangeability, soybean oil is almost unique in that it
could serve alone, in case of emergency, many of the needs
of all types; its present varied uses are extremely important
to the economics of soybean oil.
“Flavor Problem: But the chemical fact that soybean
oil possesses such a versatile character has raised some
problems in its edible utilization. Even though freshly
deodorized oils may be so bland as to be practically tasteless,
all edible oils develop characteristic ﬂavors and odors upon
aging and will ultimately become rancid.
“The term ‘reversion’ has been applied to ﬂavor changes
occurring in edible soybean oil, which implies incorrectly
a return to some ﬂavor originally present in the crude
oil before reﬁning. During World War I, before soybean
production had been commenced on a large scale in this
country, a large amount of soybean oil was imported from
Manchuria, and it was found to be of poor quality. American
processors and consumers at that time encountered a serious
problem of so-called reversion, but the soybean oil produced
today in our modern mills, from soybeans of excellent
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quality fresh from American farms, is enormously superior
to the product brought here from the Orient in years past. Its
virtue as an edible oil is so universally recognized that it is
used with highly satisfactory results as a major ingredient in
shortening, margarine, salad oils, and cooking fats.
“The success of soybean oil is due in large measure to
the technical know-how that has been developed in the many
reﬁneries where soybean oil is processed, as well as to the
intensive research that has been conducted on ﬂavor stability
by the Northern Regional Research Laboratory of the U.S.
Department of Agriculture and many collaborating research
organizations.
“In summary, edible soybean oil is one of the most
important factors in today’s fats and oils situation. Many
fatty food products of excellent quality based principally
upon soybean oil are today ﬁnding ready consumer
acceptance. Taken together with the importance of other
phases of soybean oil and of soybean oil meal, its future as
an edible oil is assured.
Three photos (courtesy of Pillsbury Mills, Inc.) show:
(1) “A truckload of soybeans arriving at the mill, with
extraction plant and tankcars for outgoing soybean oil in
background.”
(2) “Chemical experiment being conducted on soybean
oil in a modern laboratory.” (3) “Soybean oil (center) after
extraction from soybeans (left) which have been successively
(clockwise) cracked, ﬂaked, extracted, toasted and ﬁnally
ground to yield soybean oil meal.” Address: Member,
Soybean Research Council.
2828. Schwab, A.W.; Moser, Helen A.; Cooney, Patricia M.;
Evans, C.D. 1950. The ﬂavor problem of soybean oil. VI.
Flavor and oxidative stability of furfural-fractionated oil. J.
of the American Oil Chemists’ Society 27(8):314-17. Aug.
[10 ref]
• Summary: Countercurrent extraction of soybeans using
the solvent furfural has been practiced by commercial plants
producing oil for both paints and edible purposes. Address:
Northern Regional Research Lab., Peoria, Illinois.
2829. Buer, Heinrich Carl. 1950. Verfahren zur Herstellung
einer Lecithinseife [Process for manufacturing a lecithin
soap]. German Patent 855,445. Sept. 19. 4 p. Issued 13 Nov.
1952. [Ger]
• Summary: Note: Soy is mentioned twice in this patent
in the forms “Sojaölextraktion” (soy oil extraction) and
“Sojaöl” (soy oil). Address: PhD, Marienbad, Cologne.
2830. General Mills, Inc. 1950. General Mills soybean
processing plants at Belmond, Iowa, Rossford, Ohio (Ad).
Soybean Digest. Sept. p. 51.
• Summary: A half-page vertical ad. “... on U.S. Highway
No. 69. Source of:
Technically reﬁned soybean oils.

44% protein soybean oil meal.
“Lotex for industrial adhesives.
“Best market for your Iowa and Minnesota soybeans.
(Federally licensed grain inspection service).” Address:
Chemical Div., 400 Second Ave. South, Minneapolis 1,
Minnesota.
2831. Childers, Norman W.; Winters, Harold F.; Robles,
Pedro Seguinot; Plank, Harold K. 1950. Vegetable gardening
in the tropics. Federal Experiment Station in Puerto Rico,
Circular No. 32. Oct. 144 p. See p. 79-81, 105, 118. [120+*
ref]
• Summary: The section titled “Soybean” (p. 79-80) states:
“The planting of soybeans should be greatly encouraged
because of their extremely high nutritive value. Under most
tropical conditions this vegetable will produce heavily (ﬁg.
33), particularly when planted as the days grow longer. The
Seminole variety has performed satisfactorily at all seasons
at Mayagüez. Growth and production were deﬁnitely highest
when seeded in February to March.
“When planted during the rainy season, soybeans
should be seeded on ridges 6 to 8 inches high, 18 to 24
inches apart. Seeds are planted 3 to 5 inches apart in the
row. Succession plantings can be made every 3 to 4 weeks,
so that a continuous supply will be available throughout the
year. A complete fertilizer or ammonium phosphate should
be applied before planting, either in furrows on both sides of
the seed furrow or 1 or 2 inches beneath the seed furrow. If
the soil is very acid, lime should be applied to bring the pH
to about 6.5. Irrigation may be necessary, particularly during
the early stages of development.
“Soybeans are best for eating when cooked like lima
beans. The tedious task of shelling can be made easier by
dropping the small pods in boiling water for a few minutes,
and then dipping them in cool water. The plump seeds can be
forced out of the pods by slight pressure between the thumb
and foreﬁnger.
“Insects and diseases.–The insects attacking green
and lima beans are found on soybeans, but neither insects
nor diseases have been a serious factor under Puerto Rican
conditions. Pineapple mealybugs, carried by ants, sometimes
appear on the roots and lower part of the plants (ﬁg. 34).”
Photos show: (1) Soybean seeds. (2) A soybean plant of
the Seminole variety. (3) Infestation of pineapple mealybug
(Pseudococcus brevipes) on the crown and roots of soybean
(p. 81).
Table 11 (p. 105-06) lists “Common vegetable diseases
in the tropics,” with a section on “Legumes, including lima
bean, soybean, cowpea, edible podded pea.”
The section on “Spreaders and stickers” (p. 118) states:
“Stickers are materials that increase the adhesive or sticking
qualities of an insecticide, that is, hold it on the plant long
enough for the insects to eat it or come in contact with
it. They are particularly useful when it is desired to keep
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suspended materials from being washed off by rains or
overhead irrigation,...”
“Flour: Either wheat ﬂour or soybean ﬂour at the rate of
½ to 4 pounds per 100 gallons of water makes a good sticker.
They are sifted slowly into the spray tank while the solution
is being agitated.” Address: 1. Formerly Asst. Director and
Plant Physiologist; 2. Horticulturist.
2832. Soybean Digest. 1950. Maker of Cortisone. Oct. p. 25.

• Summary: A photo shows Adrian D. Joyce, chairman of the
board of the Glidden Co., as he displays a gram of the ﬁrst
Glidden-made Cortisone, an important aid in the treatment
of rheumatoid arthritis. Produced at the company’s soya
products division plant in Chicago [Illinois], this single gram
is worth more than $100.
2833. Heller, David. 1950. The rise of the soybean. Farm
Quarterly 5(3):30-33, 126-27. Autumn.
• Summary: A good review of soybean production in the
USA, past, present and future.
Photos show: (1) “The father of the soybean, William
J. Morse, inspecting a large basket of soybeans in a remote
Korean village.” He is squatting, dressed in a white driving
cap and black overcoat. (2) A Michigan farmer holding
up two varieties of soybeans. The bushy plant in his left
hand is the new Hawkeye, whereas the thin one in his right
is Earliana [Earlyana]. Plant breeders have worked with
soybeans for half a century to develop beans for every
use. (3) Farmers in a village in East Asia; taken by the
Dorsett-Morse expedition. After centuries of isolation, each
community had its own soybean varieties, and many of these
were given to W.J. Morse. (4) Men driving two tractors
weeding soybeans planted in long, straight rows like corn.
The beans do best when planted like this in fertile soil. (5)
Experimental paints are tested on these outdoor panels at the
Northern Regional Research Lab., Peoria, Illinois. Soybean

oil is less expensive than linseed oil and makes good paint.
(6) A combine harvesting a ﬁeld of soybeans. The mulch it
leaves can add as much as 16 pounds of nitrogen to the acre
and protect against soil erosion. Address: Washington Post.
2834. Thurmond, Gilbert Ivo. Assignor to Algemeene
Kunstzijde Unie N.V. (Arnheim, Netherlands). 1950.
Verfahren zur Herstellung von kuenstlichen Gebilden, wie
Faeden oder Filme, aus Viscose [Process of manufacture of
artiﬁcial structures, such as threads or ﬁlms, from viscose].
German Patent 954,547. Dec. 25. 3 p. Issued 20 Dec. 1956
(Chem. Abst. 53:9685d). [2 ref. Ger]
• Summary: These products are made using cationic
compounds. Incrustation of the spinning nozzles and
cloudiness of the end-products from viscose are prevented
by use of these cationic compounds, especially those known
as Ethomene C/25 and S/25, from coconut and soybean oil,
respectively.
Note: Soy is mentioned 3 times in this patent, but only
in the form “Sojaöl” (soy oil). Address: Asheville, North
Carolina.
2835. Blanchard, Marcel. 1950. Le soja: Son intérêt,
ses possibilités culturales en Algérie [The soybean: Its
advantages and cultural possibilities in Algeria and Paris].
Revue Internationale des Produits Coloniaux 25(255):219,
221, 223-25. Dec. [8 ref. Fre]
• Summary: It was Dr. Trabut who, starting in 1894,
conducted the ﬁrst experiments on soybeans in Algeria at the
former Rouiba School of Agriculture (Ecole d’agriculture de
Rouïba).
Very careful trials on a large number of varieties were
then conducted at the Maison-Carrée Botanical Station. The
agricultural laboratory of the Algerian Agricultural Institute
(l’Institut Agricole d’Algérie) worked on soya at various
times, particularly since 1930.
Around 1936-37, at the request of the inspector general
Mr. Vivet, and in order to study how to best develop new
irrigated lands and new forage resources, other soybean trials
were conducted at the Central Station of Maison-Carrée, at
various regional experiment stations, and by some settlers of
Cheliff area, in the districts of Orléansville and Inkermann.
In 1938, Mr. J. Serda experimented with the introduction
and cultivation of soya. In 1940 he was successfully
cultivating 10 hectares of soya in mixed culture with citrus
crops at Chebli in the Mitidja.
The following year Professor Laumont at the MaisonCarrée Central Station for Seed Trials and Improvement of
Plants started an experiment that included a large number
of soybean varieties from France (en provenance de la
Métropole), the United States, and the Balkan States [e.g.
Bulgaria, Romania, Yugoslavia, etc.]. That very careful and
detailed experiment could not be pursued thoroughly as of
the year 1943, when Allied forces landed in North Africa. In
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1948 at the Central Station of Maison-Carrée we introduced
112 varieties of soya from the Paris Seed Trial Station (la
Station d’Essais de Semences de Paris); studies on these
varieties had been started in 1935.
The soybean variety collection at Maison-Carrée
presently consists of 200 varieties.
During the past two growing seasons, the most
interesting varieties were sent to the regional stations of the
Algerian Agricultural Experiment Service to be tested.
This brief historical overview shows that soya has been
known in Algeria for over 55 years. It also demonstrates that
in-depth research on this plant has been conducted.
The author then discusses the main lessons that have
been learned from these many experiments concerning the
soil, the climate, the best regions for cultivation, the best
varieties, method of cultivation, agronomic trials and future
potential, soya in the farm economy and green manure, soya
as feed for animals, soya for human food (soya coffee, whole
dry soybeans), and for industrial utilization, the price, and
conclusions.
Soybeans in Algeria must generally be grown under
irrigation. If grown for seed, early to medium late varieties
are recommended. It is possible to have 2 crops per year
with the early varieties. There is an increasing demand
for soybean seed for planting in Algeria. Address: Chef
de Travaux a la Station Centrale d’Essais de semences et
d’amelioration des plantes de grande culture de MaisonCarree.
2836. Chemurgic Digest. 1950. Friend of Chemurgy: Glen G.
McIlroy. Dec. p. 1.
• Summary: “Soybeans have provided Chemurgy with
one of its most successful stories... Glen McIlroy lives
today in the house where he was born in 1884 near Irwin,
Ohio... Returning home from college in 1908, Mr. McIlroy
introduced the almost unknown soybean to his 315 acre farm
the following year.”
2837. Bauer, Stewart T. 1950. Chemical characteristics
of soybean oil. In: K.S. Markley, ed. 1950. Soybeans and
Soybean Products. Vol. I. New York: Interscience Publishers
or John Wiley & Sons. xvi + 1145 p. See p. 213-45. [77 ref]
• Summary: Contents: 1. Introduction. 2. Indices of
unsaturation: Iodine value, thiocyanogen value, hexabromide
value, tetrabromide value, Diene value, Maumené value,
Mackey test. 3. Indices related to fatty acids: Free fatty acids,
acid value, neutral oil, Wesson loss, reﬁning loss, Hehner
value, Reichert-Meissl value, Polenske value, saponiﬁcation
value, Crismer value. 4. Indices of oxidation: Peroxide value,
Kreis test, hydroxyl and acetyl values, carbonyl value. 5.
Indices of nonglyceride constituents: Unsaponiﬁable matter,
break test, kerosene-insoluble matter, moisture and volatile
matter. 6. Summary of chemical characteristics of soybean
oil. Address: Oil Development Section, The Drackett Co.,

Cincinnati, Ohio.
2838. Burtis, E.L. 1950. World soybean production and
trade. In: K.S. Markley, ed. 1950. Soybeans and Soybean
Products. Vol. I. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 61-108. [17 ref]
• Summary: Contents: 1. Historical summary. 2. The
Far East: China, Manchuria, Korea, Japan, Netherland
Indies, other countries of Asia, net foreign trade of Asia. 3.
Europe: Production, foreign trade. 4. United States: Varietal
development, trends in planted acreage, soybeans for seed,
acreage and production of soybeans for hay, vegetabletype soybeans, growth of the soybean-processing industry,
soybean oil production, trade, and utilization, production and
utilization of soybean oil foots (the residue from reﬁning),
soybean meal and other soybean protein products (incl.
soybean ﬂour, soybean glue, and other industrial soybean
products). 5. Minor world areas.
Tables: (2) Soybean production in leading countries
and estimated world total, 1922-1948. Statistics are given
for China (excluding Manchuria), Manchuria, Korea, Japan,
Formosa [Taiwan], Netherlands Indies [Dutch East Indies,
later Indonesia], United States, Canada (1936 on), USSR
(1928-1938), 5 Danubian countries (Austria, Yugoslavia,
Hungary, Rumania, and Bulgaria, 1934 on, partly estimated
by author).
(3) Net exports or imports of soybeans (million bushels)
by major exporting and importing countries, 1909-1913 and
1922-1948. China and Manchuria (combined) dominate
world soybean exports from 1910 to 1940, with the peak
year being 1929 (100 million bushels) and with more than
50 million bushels being exported every year from 1926 to
1939. But by 1941 exports as fallen to almost zero. The only
other exporter was the USA, which had its ﬁrst net soybean
exports in 1932 (4.2 million bu); this rose to a peak of 10.5
million bu in 1939 then dropped to almost zero during World
War II. Europe was the largest a net importer of soybeans
from 1910 to 1948; the peak years were 1929 and 1933,
when 62.6 million bushels were imported. Japan was the
second largest net importer of soybeans from 1910 to 1948;
the peak year was 1938, when 29.8 million bushels were
imported. The Netherland Indies (today’s Indonesia) is the
only country from Southeast Asia in this table. The country
imported 2.0 million bushels in 1913. Imports steadily
decreased from 4.2 million bushels in 1922 to less that
50,000 bushels in 1936. Then the country switched to being
an exporter, with 400,000 bushels in 1937, and averaging
about 300,000 bushels per year from 1937 to 1941. Trade
stopped during World War II (1942-1947) then resumed
again in 1948 with 200,000 bushels of exports.
(4) Net exports or imports of soybean oil (million
pounds) by major exporting and importing countries, 19091913 and 1922-1948. (5) Net exports or imports of soybean
cake and meal (thousands of metric tons) by major exporting
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and importing countries, 1929-1948. (6) Net exports or
imports of soybean oil and soybean in terms of oil (million
pounds) by major exporting and importing countries, 19091913, 1922-1948.
(7) Net exports or imports of soybean cake and meal
and soybeans in terms of meal (thousands of metric tons)
by major exporting and importing countries, 1929-1948. (8)
Apparent consumption of soybean oil and soybean cake and
meal by principal European countries, 1929-1938 (based on
tables 3-7). (9) Soybean acreage grown in the United States
for all purposes (equivalent solid acreage), by states and
groups of states, 1924-1948 (1,000 acres).
(10) Soybean acreage harvested for beans in the United
States, 1924-1948 (1,000 acres). (11) Soybean production in
the United States, by states and groups of states, 1924-1948
(1,000 bushels). (12) Soybean supply and disposition in the
United States, 1924-1948 (1,000 bushels).
(13) Acreage and production of soybeans, soybeans
processed for oil and meal, and soybean oil produced in
the United States, 1924-1948. (14) Soybean oil production,
trade, (imports and exports), stocks (crude basis), and
domestic disappearance in the United States, 1910-1948
(1,000 pounds; compiled from reports of the Bureau of the
Census). (15) Soybean oil utilization by classes of products
in the United States, 1931-1948. Food products: Margarine,
shortening, other, total. Nonfood products: Soap, paint
and varnish, other drying oil products, miscellaneous nonfood products, loss, incl. oil in foots, total. Total domestic
disappearance. One table is in 1,000 lb.; a 2nd is in per cent
of total.
(16) Supply and utilization of soybean protein products
(meal basis) in the United States, 1921-1947 (1,000 metric
tons). For each year is given: Estimated production, imports
or soybean cake and meal, total supply, exports of soybean
cake and meal. Domestic utilization in: Full-fat soybean
ﬂour, low- and medium-fat soybean ﬂour, soybean glue for
softwood plywood, soybean glue for hardwood plywood,
other uses (largely feed for livestock).
A map (p. 90) shows soybeans harvested for beans in the
USA, 1944. Each dot represents 2,000 acres.
A graph (p. 105) shows tonnage of high-protein feeds
fed to livestock, 1926-1947. Within this are four graphs for:
Soybean cake and meal, other oilseed cake and meal (mostly
cottonseed), tankage and meat scraps, ﬁsh meal, dried
milk products, gluten feed and meal, and (beginning 1935)
brewers’ and distillers’ dried grains, and total.
A graph (p. 66) shows world soybean production from
1922 to 1949. The data is from Table 2. Within this are
graphs for USA and for East Asia (incl. China, Manchuria,
Korea, and Japan).
One bar chart (p. 73) shows domestic consumption
and net exports of soybeans and soybean oil, in terms of
oil (million lb.), by principal consuming countries, annual
average, 1929-1938 (Based on tables 2-4. Oil equivalent of

soybeans calculated at 8.4 pounds per bushel). By far the
biggest consumer is China. By far the biggest exporter is
Manchuria. Others: Japan, Germany, United States, Korea,
Netherlands Indies, United Kingdom, Netherlands, Denmark,
Other Europe (except U.S.S.R.).
Another bar chart (p. 74) shows domestic consumption
and net exports of soybeans and soybean meal, in terms of
meal (1,000 metric tons), by principal consuming countries,
annual average, 1929-1938 (Based on tables 2, 3, 5, and
7. Meal equivalent of soybeans calculated at the rate of
0.02117 metric tons per bushel). The biggest consumer is
China, followed by Japan. By far the biggest exporter is
Manchuria. Other small exporters: Germany, United States,
Korea, Formosa, Netherlands Indies, Denmark, United
Kingdom, Other Europe (except U.S.S.R.). Address: Bureau
of Agricultural Economics, USDA, Washington, DC.
2839. Burtis, E.L. 1950. World soybean production and
trade: Soybean glue and other industrial products (Document
part). In: K.S. Markley, ed. 1950. Soybeans and Soybean
Products. Vol. I. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 106-07. [11 ref]
• Summary: “Dehulled soybean meal was ﬁrst used as a
glue for bonding plywood in the mid 1920’s. The quantity of
soybean glue used in softwood plywoods was ﬁrst reported
in September, 1941. In the year beginning October, 1941,
about 18,000 metric tons of soybean glue were used in
making softwood plywoods. In more recent years, the use
of soybean glue in softwood plywood has averaged about
12,000 metric tons annually. Smaller quantities of soybean
glue are used for bonding hardwood plywoods. In 19431945, the only years for which data are available, the use of
soybean glue in hardwood plywoods averaged a little under
5000 metric tons a year.
“Dehulled soybean meal is also used as a source of
industrial proteins. Proteins in more or less pure form are
isolated from the dehulled meal. Wall-paper coating is the
largest and longest-established use for soybean protein. Other
uses include paper coatings, water-thinned paints, adhesives,
shotgun shell casings, and soybean albumen, a ‘whipping
agent’ for candy ﬁllings. Substantial quantities of soybean
protein were used during the war as a foam stabilizer in ﬁreextinguishing compounds used on naval vessels.” Address:
Bureau of Agricultural Economics, USDA, Washington, DC.
2840. Circle, Sidney J. 1950. Proteins and other nitrogenous
constituents (of soybeans). In: K.S. Markley, ed. 1950.
Soybeans and Soybean Products. Vol. I. New York:
Interscience Publishers or John Wiley & Sons. xvi + 1145 p.
See p. 275-370. Chap. 8. [495 ref]
• Summary: Contents: 1. Introduction: Distinction between
isolated and in situ proteins, classiﬁcation of proteins,
denaturation and denaturing agents. 2. Soybean meal:
Criteria for denaturation of meal protein (water- and salt-
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dispersible nitrogen, moisture-holding capacity, urease
activity, “pat” test), denaturation during meal processing
(heat and moisture, effect of solvent, oxidation, storage
of soybeans, aging of meal, effect of grinding), detection
of soybean meal or ﬂour in other materials. 3. Isolation of
proteins from mature seed: Number and classiﬁcation (earlier
work–globulin, glutelin, albumin, proteose; other protein
fractions, more recent work, discrepancies in characterizing
glycinin, relation of glycinin to glutelin, nomenclature
of soybean protein fractions, enzymes and minor protein
fractions), practices in isolation (introduction, pilot plant
production), peptization of protein from meal (water as
extractant, saline extracts, acidic extractants, alkaline
extractants, neutral salts, effect of acids and bases, combined
effect of hydrogen ion and neutral salts, peptization of
dialyzed meal, peptization in water-alcohol mixtures,
dispersion behavior of soybean and other seeds, reactions of
various chemicals with soybean meal intended for adhesive
and other purposes), removal of acid-leachable soluble
material, separation of insoluble residue, precipitation (acids
and electrodialysis as precipitants, bases as precipitants,
miscellaneous precipitants, precipitation of soluble proteins
from whey), dewatering, drying and grinding, modiﬁcation
of protein properties during isolation (introduction, effect of
hydrolysis on yield of protein), summary of procedures in
protein isolation.
4. Chemical and physical properties of protein:
Dispersion behavior (water, salts in neutral or slightly
alkaline solution, alkalis and alkaline salts, inorganic acids,
salts with acid reaction, organic bases, acids, phenols and
other dispersants, plasticizers), reactions with various
chemicals (formaldehyde, other tanning agents, carbon
disulﬁde, peroxides, esteriﬁcation and etheriﬁcation), heat
and other denaturants (heat, reprecipitation, conversion
of globular to ﬁbrous form), nitrogen factor and purity
(effect of alcohol extraction, effect of hulls, effect of pH
of precipitation, other impurities, nitrogen factor), proteinphytic acid relationship, isoelectric points and electrophoretic
behavior (methods for determining isoelectric points,
isoelectric points), viscosity of soybean protein dispersions,
miscellaneous physical properties (absorption spectra,
foaming capacity, heat of combustion, colloid stabilizing
properties, x-ray structure). 5. Partial hydrolysis of soybean
protein: Hydrolysis by steam, hydrolysis by acids, hydrolysis
by alkalis, hydrolysis by enzymes, hydrolysis by yeasts,
molds, and bacteria, soy sauce. 6. Complete hydrolysis of
protein: Hydrolyzing agents, nitrogen distribution, amino
acid content of soybean meal and protein.
7. Other nitrogenous constituents in mature seed:
Suppressive, toxic, and other factors (antioxygenic factor,
allergenic factor, plant growth factor, goitrogenic factor,
blood coagulant factors, antiamylase factor, antigrowth
and antitryptic factor, anticoagulant action of crystalline
antitrypsin, preparation of various antitrypsin factors),

enzymes other than urease (introduction, allantoinase,
amylase, ascorbic acid oxidase, carboxylase, catalase, Betaglycosidase, glyoxylase, lipase, lipoxidase, phytase, protease,
uricase), urease (variation in urease content, detection
and preparation, action and activators, inactivators, effect
of temperature and other factors, physiological effects,
uses), nonprotein nitrogen (introduction, determination
of nonprotein nitrogen in soybeans). 8. Nitrogenous
constituents of germinating seeds: Biochemical changes
during germination, enzymes, nucleoproteins and nucleic
acid, asparagine and other nitrogenous constituents. Address:
Soya Products Div., The Glidden Co., Chicago, Illinois.
2841. Drackett Company (The). 1950. Annual report.
Cincinnati, Ohio. 20 p. 28 cm. For the ﬁscal year ended Sept.
30, 1950.
• Summary: Compared to the previous year, sales were about
the same at $21,392,465. Net earnings (proﬁts) rose 1% to
$585,901.
Sales of Charge Dog Candy increased and soybean oil
volume increased. “The quality of our phosphatides (crude
lecithin–a by-product of oil production) was improved during
the year so that we were able to get a much better price for
it. Its contribution to earnings is expected to increase as we
further reﬁne the product.
“During most of the year covered by this report, our
protein plant was unable to keep up with sales requirements
despite a much larger production than in the previous year...
The decision was made to expand our plant. This expansion
will be completed as early as possible in 1951. Our proteins
are being sold to paper, paint, shoe polish and shotgun shell
manufacturers.”
Notes to ﬁnancial statements (p. 19): The Azlon
Research Equipment was idle for the entire year.
A photo (p. 8) shows a sack of Drackett Soybean Oil
Meal–called “soybean meal” in the accompanying text.
Photos (p. 10) show a 100-lb sack of “Drackett Industrial
Protein” and a box of “Charge Treat for Dogs.” Address:
Executive ofﬁces: 5020 Spring Grove Ave., Cincinnati, Ohio.
2842. Hartsuch, Bruce Edwin. 1950. Introduction to textile
chemistry. New York, NY: John Wiley and Sons, Inc. ix +
413 p. 22 cm. [3 soy ref]
• Summary: Preface: “During recent years there has been
an increasing awareness that something revolutionary has
occurred in the ﬁeld of textiles. New ﬁbers and ﬁlaments
have made their appearance; the wizardry of the textile
chemist and engineer has produced ﬁbers from such raw
materials as soybeans, corn, skim milk, chicken feathers and
benzene; old ﬁbers have been improved; wool has been torn
down and rebuilt so that many of its undesirable properties
have been lost; rayons of exceptionally high strength are
being manufactured; we now have shrink-resistant wool,
mothproof wool, ﬁre-resistant cotton, and cotton cloths that
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will not shrink.”
“This book has been designed and written as a textbook
for college students and teachers who have a knowledge of
the theoretical and applied chemistry...”
Table 12, “Strength of ﬁbers” (p. 109) gives (for 20
ﬁbers) the tenacity (tensile strength) and wet strength as a
percentage of dry strength. Nylon (of the high tenacity type)
has the highest tenacity: 6.0 to 7.5 gm per denier; soybean
ﬁber has the lowest 0.6 to 0.8. Of natural ﬁbers, cotton is
4.2 to 6.3, silk (degummed) is 2.8 to 4.9, and wool is 1.0 to
1.7. Concerning wet strength as a percentage of dry strength,
cotton is highest (best) at 110-130%, wool is 76-97%, and
silk is 75-95%. But soybean ﬁber is only 30-35%, which
means that it has relatively little tensile strength when dry,
and only about one-third as much when wet.
Table 13 gives the “Elongation of ﬁbers (percentage
of increase in length at the break).” Soybean ﬁber has a dry
elongation of 40, making it more elastic than most other
ﬁbers; no wet elongation is given for soybean ﬁber.
On pages 369-72 is a long section about “Soybean
ﬁber,” with emphasis on the way it is made. “The Japanese
were among the ﬁrst to investigate the use of soybean
protein in the manufacture of protein ﬁbers, and patents
were granted in this country in 1940 and 1941 (U.S. Patents
2,192,194, 2,198,538, and 2,237,832).” Near the end of the
book (p. 373-86) is a Glossary, which includes deﬁnitions
of “spinneret” and “spinning.” Address: Assoc. Prof. of
Chemistry, Michigan State College.
2843. Holman, Leo E. 1950. Handling and storage of
soybeans. In: K.S. Markley, ed. 1950. Soybeans and Soybean
Products. Vol. I. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 455-82. [11 ref]
• Summary: Contents: 1. Introduction. 2. Farm storage. 3.
Commercial storage: Soybean pressures, types of storage
bins, elevating and conveying equipment, power application
in modern installations, soybean dryers, dust control, grain
temperature observation, mixing and blending. 4. Country
elevators. 5. Terminal and mill elevators. 6. Commercial
storage in Manchuria.
Concerning “Dust control (p. 472): Prevention of
dust dispersion in grain elevators is usually accomplished
through the use of exhaust fans and ducts which collect the
dust and deliver it to collectors located in a dust house that
is often separate from the elevator. Piping from the dustcollecting system extends to every machine... Many windows
ﬁtted with thin glass help to dissipate the force of a dust
explosion, should one occur... Now most terminals and many
country elevators use covered bins, which decrease the dust
explosion hazard and promote cleaner elevators.”
Note: The use of oil as a dust suppressant is not
mentioned. Nor is the idea of spraying a ﬁne mist of liquid
oil on the dust. Address: Bureau of Plant Industry, Soils, and
Agricultural Engineering, USDA, Urbana, Illinois.

2844. Klose, Nelson. 1950. America’s crop heritage:
The history of foreign plant introduction by the federal
government. Ames, Iowa: Iowa State College Press. x + 156
p. See p. 11-15, 119, 134-36. Illust. Portraits. Maps. 24 cm.
[34* ref]
• Summary: Contents: Foreword, by David G. Fairchild
(The Kampong, Sept. 1949). Preface. 1. Early American
agriculture: Methods and terminology, colonial introductions,
introductions of the eighteenth century, contributions
of individuals, public experimentation and exploration
(Trustee’s Garden of Georgia in Savannah laid out in 1733
by General James Oglethorpe to grow silk, rice, and indigo,
contribution of Royal Botanic Gardens at Kew–founded
in 1760, Sir Joseph Banks director for 48 years, sends ﬁrst
professional plant hunter, Francis Masson, to Africa in 1772
for 3 successive years, plant explorer David Nelson, Captain
William Bligh and the mutiny on the Bounty intended to
introduce the seedless breadfruit tree into the West Indies as
a food for slaves, the work of John Ellis). 2. Search for new
crops 1770-1840: Introductions by statesmen (Benjamin
Franklin, George Washington, Thomas Jefferson), work
of agricultural societies, Dr. Henry Perrine. 3. Federal
promotion of crops: The Treasury Circular of 1819, the
Treasury Circular of 1827, assistance of the Navy (The
Perry Expedition to Japan and James Morrow), Diplomatic
assistance. 4. Leadership of the Patent Ofﬁce 1836-62:
First agricultural appropriation (Oliver Ellsworth, head of
the Patent Ofﬁce during this period, was instrumental in
securing the appropriation of $1,000 in 1839), work of the
Patent Ofﬁce (and Commissioner Ellsworth), agriculture
under the Department of the Interior (Ellsworth, Charles
Mason, D.P. Holloway, D.J. Browne, distribution of
seeds incl. supply of foreign seeds from the seed ﬁrms
of Vilmorin-Andrieux in Paris [France], Charlwood and
Cummings in London [England], Ernst Von Spreckelsen
and Co. in Hamburg [Germany], and William Skirving in
Liverpool [England], seed distribution curtailed), separate
crop histories (tea and Robert Fortune, sorghums for sugar),
miscellaneous introductions. 5. The commissionership
1862-69: Aims and methods of the commissioners (Isaac
Newton, Horace Capron, Frederick Watts, William Le
Duc, Norman Colman), international exchange of plants.
6. Main importations: Wheat and small grains, oats, ﬁber
crops, grapes, citrus fruits, tea. 7. Lesser importations: Sugar
crops, fruits, vegetables, tropical plants, pasture and forage
crops, trees. 8. Plant introduction under Rusk and Morton:
Distribution of seeds and plants, promotion of special crops,
the division of pomology, ﬁber and forage crops. 9. Bonanza
years: Problems facing agriculture, work of plant explorers
(Fairchild and Lathrop, Niels Hansen, Mark Carleton,
Seaman Knapp). 10. Plant introduction of the twentieth
century: Search for new crops, introductions by Meyer,
signiﬁcant introductions 1901-13, the war years [World War
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II], looking to the future.
Benjamin “Franklin’s name is linked with the history
of three ﬁeld crops which achieved economic importance:
upland rice, broom corn [broomcorn], and soybeans... He
became enthusiastic over the soybean as a result of his
membership in the French Academy of Sciences. Soybeans
sent from China to France as early as 1740 were grown
after 1779 in the famous Botanic Garden of Paris. From
France, Franklin sent some of the seeds to the United States,
but the soybean did not ﬁnd a favorable reception until the
technology of the twentieth century demanded it” (p. 14).
“O.F. Cook, in 1898, began the ‘Inventory of Plants
Introduced” in which numbers were assigned to each new
item and information given on its origin, nature, value, and
cultivation” (p. 110).
Chapter 10–”Introductions of the twentieth century.
David G. Fairchild took charge of the Ofﬁce of Foreign
Seed and Plant Introduction in 1897, and held that post,
except for tours of exploration, for twenty-seven years.
Under his leadership the Ofﬁce set up an efﬁcient system
for disseminating plants, and experts in different parts of
the country were employed to locate new plant materials.
In 1902 Fairchild’s division came under the jurisdiction of
the new Bureau of Plant Industry. Three other divisions–
the Arlington Experimental Farm, Congressional seed
distributions, and tea investigations–were established at the
same time. When the Bureau of Plant Industry was organized
in 1900, it was the ﬁrst ofﬁcial agricultural organization of
its kind devoted exclusively to plant introduction. In addition
to the four branches listed above, there were divisions
concerned with physiology and pathology, botany, grass
and forage plants, pomology, and the experimental gardens
and grounds. Under Beverly T. Galloway, the Department’s
leading plant pathologist, more than two hundred employees
were engaged in plant work... The Arlington Farms and
Potomac Flats were located in Washington, DC, and an
eighty-acre garden at Chico, California” (p. 120).
One of America’s outstanding plant explorers, Frank
N. Meyer, made four trips to Asia over a period of 12 years
(1905-1918) and sent back more than 2,500 introductions.
His four trips and important plant discoveries on each are
summarized. “On his last trip to China in 1918, Meyer
disappeared from the deck of a steamer plying the Yangtze
River. There is some indication that he may have committed
suicide, for his letters reveal that the mental and physical
hardships of his lonely existence may have broken his will to
live” (p. 122-23). An excellent photo (facing p. 124) shows
Frank Meyer.
There was a shift in emphasis from introduction to
breeding, hybridization, and selection after William A. Taylor
succeeded Galloway in 1913 and during the 1920s.
“Soybeans from Asia are probably the most outstanding
plant introductions since the Kharkov and durum wheats.
Economic products of the soybean plant, now a major ﬁeld

crop, include hay, forage, food and feed products, and oil for
many industrial uses. Recent introductions of the soybean
have been merged by breeding, into new, superior plants with
little resemblance of the original.
“Interest in the soybean as a commercial crop began
with the introduction of three varieties from Japan in 1900.
Nearly three hundred varieties were obtained in China,
Japan, and India in 1909. The Department recommended
soybeans as a crop that could be substituted for cotton in the
South.
“In 1910, twenty soybeans from a group of 350 under
test were selected for wide distribution. Three hundred
varieties received from Korea and northern Manchuria in
1914 were expected to extend soybean cultivation northward
in America...
“The distribution of soybeans was a prominent feature
of crop seed distribution after 1914, Estimated value of
the crop of 2,500,000 acres was $23,917,500. Because of
its contributions to the new industry, the Bureau of Plant
Industry claimed credit for half its value. Ryerson, in 1933,
stated that all but three of the twenty varieties of soybeans
then in cultivation were found by the Ofﬁce of Plant
Introduction.
“When it became clear that the soybean would be a
major crop, the Department decided to send two explorers
to search the soybean areas of Japan, Sakhalin, Manchuria,
Korea, and China to make sure our farmers would have
the best varieties. After two years of work, P.H. Dorsett,
of the Division of Plant Exploration and Introduction, and
W.J. Morse, of the Division of Forage Crops and Diseases,
returned with almost three thousand varieties” (p. 135).
Table 1 (p. 57) shows seed distributed by the federal
government 1862-89. The number of packets grew from
306,304 packets in 1862, to 1.2 million in 1863, to 2.22
million in 1975, to 3.62 million in 1884, to a peak of 4.667
million in 1885. The annual appropriation to fund this
distribution work, which began with $25,000 in 1870, grew
steadily to $100,000 in 1885. Address: Assoc. Prof. of Social
Sciences, Central State College, Iowa.
2845. Markley, Klare S. ed. 1950. Soybeans and soybean
products. Vol. I. New York, NY: Interscience Publishers or
John Wiley & Sons. p. 1-540. Illust. 24 cm. [1344 ref]
• Summary: See next page. One of the best books about
soybeans, soy protein products, and soyfoods ever written.
Contains 15 chapters by various authors; each is cited
separately. The chapters are grouped under the following
headings: A. Production. B. Structure and composition. C.
Processing. Klare Stephen Markley was born in 1895.
2846. Moncrieff, R.W. 1950. Artiﬁcial ﬁbres. New York, NY:
John Wiley & Sons, Inc. x + 313 p. Illust. Index. 22 cm. [4
soy ref]
• Summary: Part III of this book, titled “Regenerated Protein
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Fibres,” contains 4 chapters (13-16), one each on ﬁbers made
from casein (Lanital, Aralac, Fibrolane), peanuts (Ardil),
soybeans, and corn protein (zein, Vicara). Chapter 13, titled
“Casein Fibres–Lanital, Aralac, Fibrolane” notes that the
early attempts to make ﬁbres from casein were unsuccessful,
and it was not until 1935 that the problem was really solved.
An Italian, by name [Antonio] Ferretti, carried out a series
of researches in 1924-1935 and succeeded in making pliable
ﬁbres with certain wool-like characteristics. The Italian
rayon producers, Snia Viscosa, purchased Ferretti’s patents
and undertook large-scale production of casein ﬁbre from
milk. This ﬁber they called ‘Lanital’ (lana is Latin for wool),
and in 1937 some 1,200 tons of this ﬁber was made. In the
U.S.A. the Atlantic Research Associates, Inc., carried out
research independently, and in 1939 undertook production
of a casein ﬁbre, to which they gave the name ‘Aralac’. The
company which manufactured this material is named Aralac
Inc., and in 1943 the production was about 5,000 tons.
However, in 1948, Aralac Inc. sold their entire plant and
property [in Taftville, Connecticut] to the Virginia-Carolina
Chemical Corporation [of Richmond, Virginia], who are
using it to make ‘Vicara’ ﬁbre from corn protein. ‘Aralac’ is
not at present (1949) being manufactured.” Fibrolane is the
name of a ﬁbre made from casein in the UK by Courtaulds
Ltd.
Chapter 14, titled “Ardil,” notes that “’Ardil” is a
vegetable protein ﬁbre made from the proteins in groundnuts or ‘monkey nuts’. It is a product of research carried
out by I.C.I. Ltd., and was developed at their Ardeer factory
in Scotland, from which its name is derived.” Research on
the product was begun in 1935 by Professors Astbury and
Chibnall, and in 1938 the ﬁrst ﬁlaments were spun at Ardeer.
Plans were made to construct a pilot plant, but due to the
intervention of World War II, the plant was not established
until 1946. Its output in 1948 was half a ton per week. Also
discusses the development, chemical structure, manufacture,
properties, dyeing, and uss of Ardil–with a photo and 3
references.
The contents of chapter 15, titled “Soybean Fibres” is
as follows: Introduction. Manufacture. Properties. Dyeing.
Uses. The chapter begins: “The Ford Motor Co. carried out
research on the separation of proteins from the soy bean and
their solution and regeneration as ﬁbres. The ﬁbres, which
came into production in 1939, were spun and woven to make
upholstery for motor-cars. In 1942 about half a ton a day
of ﬁbre was being produced. The process was taken over
by the Drackett Products Co. of Cincinnati [Ohio] in 1943.
Considerable earlier work had been done in England and
Japan, and it is possible that in the latter country production
anticipated that of the Ford Motor Co... A new plant for the
commercial production of Azlon is now (1949) being built
[by Drackett].
Chapter 15, titled “Zein Fibres–’Vicara,’” begins: “The
production of a ﬁbre from zein or maizin, the protein of

corn, has been developed by the Corn Products Reﬁning Co.
of Illinois and by du Pont de Nemours and Co. The former
company patented in 1939 a process for the production of
zein from corn protein, but afterwards little more was heard
of ﬁbre production until 1948. Probably the hiatus was
due to the world shortage of corn; but despite the shortage,
research was carried on by the Virginia-Carolina Chemical
Corporation of Richmond, Virginia, so that production
could be started when the supply of corn permitted. In
1948 this organization purchased the ﬁbre plant in Taftville
[Connecticut] which had formerly been used [by Aralac
Inc. and Atlantic Research Associates] for the production
of ‘Aralac,’ the casein ﬁbre. The factory was re-tooled and
re-designed, and the production of ‘Vicara,’ which is an
attractive ﬁbre, is now a commercial undertaking.
Chapter 8 (p. 86-126), titled “Viscose, is about viscose
rayon, a regenerated cellulose. “Development of Viscose:
The greatest single factor in the development of the viscose
process has undoubtedly been the support given to it by
Courtaulds, Ltd., although there have naturally there have
naturally appeared other viscose producers. The pioneer
work was undoubtedly carried out by Courtaulds, who not
only founded and developed an important new industry,
but also introduced it to America under the name ‘The
American Viscose Co.’ During the 1939-45 War this
American company was sold to American interests in order
to provide dollars for Britain... The present happy position
of the viscose industry not only in this country [England],
but throughout the world is undoubtedly due to the industrial
genius of the late Mr. Samuel Courtauld.” World production
increased from 1,000 tons in 1900 to 8,000 tons in 1910, to
15,000 tons in 1920, to 200,000 tons in 1930, to 1,100,000
tons in 1940.
Note: The book is dedicated “To my father, William
Moncrieff (1875-1954), a pioneer in the weaving of artiﬁcial
ﬁbres.” A second edition was published in 1954, and a third
edition in 1957.
Note: This is the earliest document seen that refers to
“regenerated protein ﬁbers.” Address: B.Sc., F.R.I.C., F.T.I.
2847. Morse, W.J. 1950. History of soybean production: 3A.
Modern history [in East Asia and Europe] (Document part).
In: K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 6-9.
• Summary: “The origin of soybean culture in Manchuria is
not deﬁnitely known, but it is supposed to have been brought
from central China many centuries ago. At ﬁrst soybeans
were grown only for food but when they became a source
of oil, production gradually increased. No mention has been
found of soybean oil in ancient Chinese literature, so it is
concluded that the crushing of soybeans for oil occurred in
comparatively recent times. The production of soybeans,
however, was more or less localized until after the Chinese-
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Japanese War (1894-1895), when Japan began to import
the soybean oil cake for fertilizing purposes, resulting in
a sudden expansion of demand for this product. Soybean
cake became the chief end product of the oil mill industry.
The Russo-Japanese War brought about a wider interest
in the soybean and its products; shipments were made to
Europe about 1908 and the soybean assumed worldwide
attention. Acreage and production increased rapidly and the
soybean became one of the most staple crops and exports of
Manchuria.
“The soybean was ﬁrst brought to the attention of
Europeans in 1712 by Engelbert Kaempfer, a German
botanist, who spent two years, 1691-1692, in Japan.
Although Kaempfer discussed in detail the various food
products prepared from the soybean by the Japanese,
little interest was taken in the crop. According to Dale’s
Pharmacologiae, it is evident that European pharmacologists
were familiar with the Japanese soybean and its medicinal
uses in 1751. Soybean seed sent from China by missionaries
was planted as early as 1740 in the Jardin des Plantes, Paris.
The plant was experimented with at various times after this
date and in 1855 the Société d’Acclimatation distributed
seed but did not succeed in establishing a permanent culture
of the plant. The soybean was grown in 1790 in the Royal
Botanical Gardens, Kew, England, but apparently no effort
was made toward its culture as a crop. The greatest impetus
given soybean cultivation in Europe was the work in 1875
and subsequent years of Friedrich Haberlandt of Vienna,
who published the results of his work in much detail.
Haberlandt obtained seed of nineteen varieties–Chinese
and Japanese–at the Vienna Exposition in 1873. Only four
of these varieties matured and in 1877 seed was distributed
to various co-operators throughout Europe. Although most
of the tests gave fairly promising results, and Haberlandt
strongly urged the use of the soybean as a food plant for
both man and beast, the soybean failed to obtain any great
importance until about 1909. Previous to this time efforts
had been made to introduce the soybean and its products–oil
and oil meal–from the Far East into European markets in
competition with similar products manufactured from other
oleaginous seeds, but they were generally unsuccessful,
chieﬂy because of the inferior quality of the meal and oil,
and unfavorable shipping conditions for the seed. Although
attempts to grow soybeans in European countries have
extended over many years, in general, the climatic conditions
are not well suited to the successful culture of the crop. At
present, production is largely conﬁned to parts of European
U.S.S.R., Austria, Bulgaria, Yugoslavia, Czechoslovakia, and
Rumania.” Address: 6809 Fifth St. N.W., Washington, DC;
formerly Principal Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
2848. Morse, W.J. 1950. History of soybean production: 3B.

Modern history [in the United States] (Document part). In:
K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 6-9.
• Summary: “The ﬁrst mention of the soybean in the United
States is by Mease in 1804, who stated that ‘the soybean
bears the climate of Pennsylvania very well and should
be cultivated.’ In 1829, Thomas Nuttall grew a variety in
the botanic gardens at Cambridge, Massachusetts. From
observations he wrote, ‘Its principal recommendation at
present is only a luxury, affording the well-known sauce, soy,
which at this time is only prepared in China and Japan.’ The
Perry expedition to Japan in 1854 brought back two varieties
of soybeans which were distributed by the United States
Commissioner of Patents. Frequent references to the soybean
occurred thereafter in agricultural literature under such
names as Japan pea, Japan bean, and Japanese fodder plant.
[Note: The last two names do not appear in the SoyaScan
database as of Nov. 1991.]
“The Mammoth Yellow variety, cultivated extensively in
the southern states for many years, is said to have originated
from seed sent from China by missionaries in 1873. In 1878,
G.H. Cook of New Brunswick, New Jersey, obtained seed
of the soybean from the Bavarian station and James Neilson
obtained several varieties from Vienna. Crops of these
varieties were harvested in 1879. Undoubtedly these varieties
were some of those grown and distributed throughout Europe
by Haberlandt. In 1890, C.C. Georgeson of the Kansas
Agricultural Experiment Station brought in three varieties
from Japan and in 1889 W.P. Brooks of the Massachusetts
Agricultural Experiment Station brought back several
varieties from the same country.
“Previous to the numerous introductions by the United
States Department of Agriculture beginning in 1898, there
were not more than eight varieties of soybeans grown in
the United States and these with quite limited adaptation
to soil and climatic conditions. With the introduction and
development of new and improved varieties adapted to
a greater range of soil and climatic conditions and uses,
acreage and production gradually increased. Until about
20 years ago, most of the soybeans in this country were
grown in the southern and eastern states. In 1919, the ﬁve
leading states in soybean acreage were North Carolina,
Virginia, Mississippi, Kentucky, and Alabama. By 1924,
the relatively more rapid expansion of the crop in the
north central region of the country brought Illinois into the
leading position, followed by Indiana, Tennessee, North
Carolina, and Missouri. Illinois has held the lead in acreage
and production ever since, and the north central region has
grown in importance as a region of soybean production and
processing.
“Soybeans at ﬁrst, and for several years, were grown
primarily as a forage and pasture crop. Previous to 1930
the acreage harvested for seed was less than one-fourth
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the total acreage grown for all purposes. With the adaption
[adoption] of improved methods of culture, improvement of
machinery for planting, cultivating, and harvesting, adapted
improved varieties for processing for oil, and with the
development of markets for soybeans for crushing purposes,
a gradual increase in the proportion of acreage harvested
for soybeans took place. In 1939, 40% of the total soybean
acreage was harvested for seed. The proportion for this
purpose increased rapidly during the war years. In 1944,
72% of the total planted acreage was harvested for seed and
in 1947, 84.5%. An important factor in the marked increase
in acreage of soybeans in 1934 was the severe drought,
which ruined large acreages of corn, small grains, and tame
hay in the early season of the year–as a result of which
soybeans were planted as an emergency crop. The program
of the Agricultural Adjustment Administration, United States
Department of Agriculture was a stimulus to the expansion
in acreage of soybeans in the last half of the 1930’s. Corn
acreage limitations and allotments restricted the acreage of
corn and so increased the acreage of cropland available to
other crops. Soybeans for seed, although classiﬁed as a soildepleting crop in the principal producing regions, competed
effectively for part of this acreage. The greatest annual
increase in acreage of soybeans harvested for seed occurred
in 1942, in response to the urgent appeal by the Government
early that year for a large increase in soybean production
to meet wartime demands for oil and fats. Programs of
production goals and guaranteed support prices have
contributed to maintaining production at a high level since
1942. The Government program for soybean processors,
which greatly reduced their risks, was also of importance.
“Standards for use in grading and marketing soybeans
were set up by the United States Department of Agriculture
as early as 1925 and in 1936 a future [futures] market for
soybeans was established in Chicago. In 1929, a soybean
laboratory was established in Ohio by the United States
Department of Agriculture to conduct research toward the
development of high-oil and high-protein varieties. In 1936,
the United States Regional Soybean Industrial Products
Laboratory was located at Urbana, Illinois, and in cooperation with the experiment stations of the 12 north central
states began agronomic investigations in the development
of new improved varieties for industrial purposes and
chemical research on the development of new industrial
uses for soybeans. In 1942, the laboratory work devoted to
industrial uses was transferred from Urbana to the Northern
Regional Research Laboratory at Peoria, Illinois. At this
time the agronomic research remaining at Urbana was
designated the United States Regional Soybean Laboratory
and was expanded to include 12 southern states in addition
to the 12 north central states originally served. The Regional
Research Laboratory at Peoria conducts research on soybean
processing and on processing and utilization of the oil and oil
meal for food and industrial purposes.

“Numerous commercial concerns as well as many
public research institutions, are conducting research
designed to develop more efﬁcient techniques in processing
soybeans for food and industrial uses. Much research is
also being conducted on methods for improving the quality
of oil and ﬂour, and for adapting these products to speciﬁc
uses.” Address: 6809 Fifth St. N.W., Washington, DC;
formerly Principal Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
2849. Wood, Andrew Dick; Linn, Thomas Gray. 1950.
Plywoods: Their development, manufacture and application.
Revised ed. Edinburgh and London: W & A.K. Johnston,
Ltd. xvi + 547 p. Foreword by Norman L. Wright, London.
1st ed. 1942.
• Summary: Soya-bean glue is mentioned on pages 87-88,
185, 201, 238, 249, and 308. Address: [England].
2850. Jewell, Evelyn M. 1950? History of the Soybrands
Mill at 555 W. Michigan Ave., Saline, Michigan (Interview).
Conducted by Mr. Ceck of the Saline Area Historical Society.
3 p. transcript. Undated.
• Summary: “The Soybrands Mill, 555 W. Michigan Ave.,
now out of business and up for sale, was once the center
of business in a very prosperous town named Barnegat.”
Schuyler Haywood built the mill in 1845. It had 3 stories
and a basement, and used a “breast wheel” design, in which
water from the millrace approaches the waterwheel at about
axle height, then ﬂows down and underneath it, turning
it both by impulse and by the weight of the water. (Note:
Other waterwheel designs include the overshot or undershot
wheel.) Haywood’s breast wheel was 16 feet in diameter and
18 feet long, with a shaft that was 3 feet thick.
Only a large hill separated the small village of Saline
from the industrious community of Barnegat. “This great hill
made it necessary to chain the rear wheels of all vehicles, so
as to make a safe descent down into town.” In 1937, Henry
Ford bought the property from Joseph Schmidt; the mill had
been idle since 1927.
“After Henry Ford obtained the mill, he tore down the
structure and rebuilt it exactly as it was before. He dammed
up the river and made a lake. He opened up the new mill on
July 28, 1938.” The power was supplied by a hydroelectric
plant fed by water brought by a millrace from a dam built
across the Saline River. More than 700 farmers grew
soybeans from seed furnished by Ford on 22,588 acres. In
addition, Henry Ford had 15,624 more acres seeded under
contract. The total yield of soy beans for the season was
312,480 bushels, or about 20 bushels per acre. The extraction
plant in the rear of the grist mill at Saline has a capacity of
140,000 bushels per year.
In 1946 a corporation with Dan Levleit as president
purchased the mill from Ford and changed the name to
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Soybrands, Incorporated. They kept it for one year, then
in 1947 Valley Chemical Co. of Mt. Pleasant, Michigan,
purchased it and ran it until the 1950 season. Because of a
lack of market for their product, they have shut it down and
offered it up for sale. The plant, whose capacity was rated at
33 tons, made soy oil; 90% was used in edible products such
as shortening, and 10% in non-food (industrial) products
such as plastics, paints, and putty.
Note: This is the earliest interview seen (June 2011)
that mentions soy. Address: 301 N. Ann Arbor St., Saline,
Michigan.
2851. Archer-Daniels-Midland Company. 1951. Charting the
future of the soybean (Ad). Soybean Digest. Jan. p. 39. Also
in Soybean Blue Book (1951).
• Summary: “Here in ADM’s big, modern laboratory, a team
of highly skilled research men are planning the future of your
crops. For 25 years, ADM has been a leader in creating new
uses for the soybeans you grow.
“Some ADM products made from soybeans: ADM
Soybean Brew Flakes, Archer “C” (cooking oil), Archer
“S” (salad oil), Archer 41% Soybean Oil Meal, Archer
44% Soybean Oil Meal, Pea-Size, Pellets, Flakes, Archer
50% Low Fibre Soybean Oil Meal, Archer Quality-First
Feeds, Arlecin (soybean lecithin), Bakers Nutrisoy, Daniels’
Supreme, Kaysoy, Nutriwhip, Packers Granular, Paint
Vehicles, Soya Fatty Acids, Soy Flour.” Address: 600
Roanoke Bldg., Minneapolis, Minnesota.
2852. Holland, Charles. 1951. Agriculture in Persia. World
Crops (London) 3(1):15-18. Jan.
• Summary: This article is reproduced by permission from
an article in Great Britain and the East, by Mr. Charles
Holland. Of Persia’s 650,000 square miles, 10-15% is under
cultivation, 15% is grazed, and another 20-30% is suited for
cultivation. Agricultural methods have changed little since
Biblical times. Breeding of livestock (especially sheep and
goats) is the principal occupation of Persian peasants.
Cotton has declined in importance. Castor oil and
sesame are the most important oilseeds, apart from
cottonseed. The section titled “Possible new products” (p.
17) states that, because of the shortage of linseed oil and
linen, the ﬂax plant, “which could be grown in many parts
of Persia, should not only prove a most remunerative crop
but might lead to the establishment of a linen industry. The
soya bean, needed for the paint and plastic industries, would
be another extremely useful crop.” Some 25 major irrigation
plans are being undertaken. A map shows Iran and some of
these projects.
2853. Berger (Lewis) & Sons Ltd. 1951. Improvements in
or relating to the manufacture of vinyl copolymers. British
Patent 711,538. Date of application and ﬁling complete
speciﬁcation: 14 Feb. 1951. 9 p. Complete speciﬁcation

published: 7 July 1954. Application made in the USA: 21
Feb. 1954.
• Summary: In one example, 680 parts of soybean oil, 300
parts of China wood oil, and 283 parts of pentaerythritol are
heated under carbon dioxide to 400ºF, and 1 part of litharge
(lead monoxide) is added. The mixture is heated to 440ºF
and held at this temperature for 1 hour, after which 0.35
part of anthraquinone and 537 parts of phthalic anhydride
are added. The mixture is cooled to 350ºF and 980 parts
of styrene are added portionwise over a 5 hour period. The
mixture is cooked for an additional 2 hours at 340ºF. When
the resin has an 11-second cure, the batch is cut back to
a 60% solids content with xylene to yield a clear varnish,
having an E-F Gardner-Holdt viscosity. Applications of the
copolymer include coatings, impregnating varnishes, printing
inks, linoleums, plasticizers, and adhesives. Address: 35,
Berkeley Square, London, W.1 [England].
2854. Brierley, Richard G. 1951. Chemurgy is success factor
at A-D-M. Chemurgic Digest. Feb. p. 4-7.
• Summary: “Archer-Daniels-Midland Company has
emerged as the nation’s largest producer of vegetable oils,
and as one of the world’s largest processors of farm-crops.
Directly this growth can be traced to the application of the
principles of Chemurgy, for the company has held fast to
its slogan, ‘creating new values from America’s harvests
through chemical research.’”
In the company’s 149-year history, it has never ﬁnished
a year in the red, “and hasn’t skipped a dividend since 1927.
As of June 30, 1950, the company was a $250,000,000 a year
business with no bank loans, bonds, notes, or preferred stock,
and a net worth of $80,000,000.” During the last 5 years
alone, over $30 million has been invested in new plants,
including a modern soybean solvent extraction plant that
began operating in Mankato, Minnesota, in Oct. 1950.
“The company’s present operations are far ﬂung and
could be divided into ﬁve major departments: ﬂaxseed,
soybean, The Commander-Larabee Milling Division (wheat
ﬂour), Werner G. Smith Division (core oils); and the grain
department.”
A-D-M is the world’s largest handler and processor of
ﬂaxseed, from which linseed oil is extracted.
“Strip America’s machines of parts made by foundry
casting, and hardly a machine anywhere could move.
Linseed oil, in the guise of core oil, plays a key role in
making these castings. It literally makes America’s wheels
go ‘round.
“Floor coverings made of linseed oil are found
everywhere–in homes, shops, factories, banks, theaters,
ofﬁces. For linseed oil is the key ingredient of linoleum, a
word derived from the Latin and meaning literally ‘the oil of
the ﬂaxseed.’
“The remarkable story of the growth of the soybean
industry is in part the story of A-D-M. It pioneered in
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soybean research and is today one of the leading processors
of the crop.”
“Many Soybean Uses: From the soybean comes
America’s leading edible oil, special industrial oils, high
protein foods. soybean oil meal for animal feeds, adhesives
for plywood, coatings for wallpaper and paper, and
emulsiﬁers for paints and foods.
“The last ten years has seen a phenomenal growth in the
soybean industry. But it all didn’t just happen. Research had
to pave the way.
“Uses for the products of the soybean had to keep
pace with the expanded production of the crop. Less than
twenty years ago, a 5% to 10% content of soybean oil in
any food product was considered a maximum if taste and
appearance were to be ideal. But today, some 100% soybean
oil shortenings are used. Obviously, wonderful technical
progress has been made.
“In its crude state, soybean oil is not a good industrial
oil. It ‘bodies’ slowly in the kettle, and dries too slowly for
general use. Laboratory research has literally transformed
soybean oil for use in paints. Drying has been speeded, and
brushability, acid and alkali resistance, elasticity and other
needed properties have been made competitive with more
expensive oils.
“The by-product left over after the extraction of soybean
oil is called soybean oil meal. It had many disadvantages
when ﬁrst sold to the mixed feed industry. So experts
developed scientiﬁc processing equipment to further process
soybean oil meal into an efﬁcient protein supplement in
mixed feeds, and then worked through the agricultural
colleges and other nutritional feed experts to prove that
soybean oil meal could be made into the best-balanced
vegetable protein for livestock and poultry. Today the
soybean oil meal of the industry is considered the ‘yardstick
for protein feed ingredients’.
“The next job was making these byproducts of oil
extraction more valuable. Soybean oil meal has been further
reﬁned through research as a basic ingredient for vegetable
glues for use in plywood, and as adhesives for all sorts
of industrial coatings. Even cold water paints have been
developed as new markets for high protein industrial soy
ﬂour. Edible soy ﬂours have been developed for use in bread,
cereals, cakes, sausage, yeast foods. Millions of pounds
have been used in relief feeding by the Army, UNRRA,
and Lend-Lease. To a world deﬁcient in protein foods, soy
ﬂour will undoubtedly bulk large in the future through new
developments coming out of the food and bakery research
laboratories.
“Lecithin: One of the most fascinating of all soybean
products is a viscous ﬂuid called lecithin. The peculiar
chemical character of lecithin makes it valuable in the baking
industry (in bread, rolls, doughnuts, pies), in soaps and dry
cleaners, in cosmetics, and chemists say its usefulness will be
much further explored. Lecithin was originally a bothersome

by-product that had to be thrown away. Chemurgy, at work
in research laboratories, made lecithin a valuable and sought
after product for industry.
“Through its Commander-Larabee Milling Division,
Archer-Daniels-Midland Company is the ﬁfth largest
ﬂour miller in the United States. The major part of the
production is sold directly to bakers. Research, however, is
fast ﬁnding more lucrative industrial uses for ﬂour. So far,
special products have been developed for manufacturers
of wallpaper cleaners, dry batteries, insulation board, and
oil drilling muds. A-D-M is convinced that, with the vast
supplies of wheat in this country, the overcapacity in the
milling industry, and the keen competition in bulk ﬂour,
Chemurgy must lead the way in ﬁnding new and bitter uses
for products of wheat.
“Core Oils: A-D-M, through its Werner G. Smith
Division, is the largest United States producer of core oils
used by foundries and a major supplier of fatty acids and
alcohols. ‘There are many different types of core oils.
Essentially they all are used as the binder that holds together
the sand that serves as the mold for the casting. About
one gallon is used to a thousand pounds of sand. The oil
preserves the mold when the hot metal is poured around it
during the actual casting process. It then displays that unique
property known as ‘collapsibility’; that is, it burns out and
causes the molds to disintegrate at just the right moment,
leaving the casting free.”
Photos show: (1) Mr. Brierley, age 35, who joined
A-D-M in 1942 and by 1945 was manager of its Soya
Products Division. (2) T.L. Daniels (president) and Samuel
Mairs (chairman of the board) as they examine a vacuumpressure kettle. (3) The A-D-M processing plant at Decatur,
Illinois, which includes ﬁve units, namely the elevators,
two solvent plants, an oil reﬁnery, and a soy ﬂour plant.
A-D-M also produces lecithin and core oils from linseed oil.
Address: Asst. Vice-President, Archer-Daniels-Midland Co.
2855. Chemurgic Digest. 1951. Paper from soybean
straw. Farmers receive $15 a ton for bales. 10(2):11. Feb.
Summarized in Economic Botany. Apr/June 1951, p. 205.
• Summary: “After 5 years of research, the Alton Box Board
Company of Alton, Illinois, is now buying waste soybean
straw from farmers and converting it into boxboard, thus
providing a market for this hitherto waste material and
reducing the drain on timber as a source of paper pulp.”
Farmers were offered $15 a ton for soybean straw delivered
to Alton. “This paper is corrugated and glued between 2
sheets of boxboard to make corrugated boxes... Soybean
straw makes a stiffer, thus better paper for the purpose, than
wheat straw.”
2856. Porterﬁeld, W.M., Jr. 1951. The principal Chinese
vegetable foods and food plants of Chinatown markets.
Economic Botany 5(1):3-37. Jan/March. See p. 5-9. [68 ref]
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• Summary: The soybean “is referred to by Chinese as ‘the
poor man’s meat and the poor man’s milk.’” In New York
City, soybeans are sold in Chinese shops in three main
forms: seeds [whole dry soybeans], bean sprouts, and bean
curd. Soy sauce and soybean oil are also available. Soy sauce
“is a heavy dark ﬂuid which is used as a condiment to supply
saltiness that brings out ﬂavor,...”
When soybean milk is heated, a skin [yuba] such as
forms on milk rises to the surface. Other [Western] uses of
soybeans include soybean ﬂour, meal, lecithin, shortenings,
and margarine.
Nitrogen ﬁxation takes place in the nodules of the
soybean plant, which makes it useful as a green manure.
Crude soybean oil goes into the manufacture of soap (both
soft and hard). Soybean meal can be used to make plastic and
“protein ﬁbers” which are called “soybean wool. “During
the war about 1,000 pounds of soybean wool were produced
each day, and all of it went into the winter uniforms of the
armed forces.”
Note: Which company produced this “soybean wool”?
Drackett?
Some 36 different varnishes with 100% of their oil
content as soybean oil have been developed and given
exposure tests. A rubber substitute named “norepol”
[Norepol] has been developed and can replace rubber in
“insulation, shoe heels, fruit-jar rings, gaskets, and tubing.”
Soybean protein has been used as a stabilizer in ﬁre-ﬁghting
foam. Other industrial uses [of soy oil and protein?], which
are too numerous to mention, include enamels, printing ink,
linoleum, foundry cores, glycerin, notepaper, and billiard
balls. In the United States, soybean crops and products create
an annual income of $45 million.
Tables show: (1) Nutritional composition (on an “as-is”
basis) of: “Bean cheese (Tou-fou; 13.5% protein). Soybean
milk (3.13% protein). Bean oil (Tao-yu; 7.49% protein). Soy
sauce (Tao-jung; 12.67%). (2) Nutritional composition of
soybeans.
Half-page photos (each with a black background) show:
(1) Bean sprouts ready for cooking. (2) A square of ﬁrm
“Tou-fu, bean curd, a cheese made from soybeans.” Address:
3334 Prospect Ave., N.W., Washington &, DC.
2857. Rollefson, A.M.; Agnew, D.B.; Keirstead, C.H. 1951.
Improving soybean marketing through farm storage. USDA
Agriculture Information Bulletin No. 57. 28 p. June. Revised
1957. [54 ref]
• Summary: “Introduction: “The soybean is the principal
oilseed crop, measured by volume of production or by farm
value, of the United States. Each year since World War II,
production of soybeans for beans has exceeded 180 million
bushels, with a record 287-million-bushel harvest in 1950.
Future soybean crops appear likely to exceed 225 million
bushels annually, in the absence of acreage limitations or
unfavorable conditions during the growing or harvesting

seasons.
“Early in World War II, soybean production had doubled
from 1939 levels, and in 1942 it exceeded cottonseed
production for the ﬁrst time. Each year during the war, the
quantity of soybeans harvested increased, with soybeans
continuing to exceed cottonseed in production.
“Many factors contributed to this rapid expansion.
Soybeans offered farmers a source of cash income between
the customary selling times for wheat and corn. Prices of
soybeans were maintained during the war at favorable levels
relative to other principal crops. Soybean harvesting was
mechanized, while the labor shortage for cotton harvesting
was acute in many localities during the war. On farms
where soybeans replaced part of the cotton or corn acreage,
total machinery and labor requirements for planting and
harvesting were spread out over a longer period, and peak
requirements were reduced. In the Midwest, and more
recently in the mid-South, improved varieties resulted in
higher yields and lower-cost production through increased
efﬁciency in cultivation and harvesting; new varieties were
widely available for planting in areas north and west of
the prewar areas of commercial soybean production; the
efﬁciency and capacity of crushing plants increased along
with the expanded production.
“Much of the rapid expansion in soybean production
and soybean product consumption resulted from more than
10 years’ research by State agricultural colleges, commercial
seed ﬁrms, oilseed crushers and product manufacturers, and
the U.S. Department of Agriculture. Until recently, soybean
research has been principally concerned with problems of
production, processing, and utilization, with relatively few
studies of broad marketing problems. Most of the research
directly affecting soybean farmers has dealt with increasing
net yields and reducing production costs.
“Many farmers have increased their returns from
soybeans by obtaining better yields and reducing cost of
production, but relatively few have done so by obtaining
better prices. Better prices–and more proﬁtable returns–
usually can be obtained by many farmers, however, by taking
advantage of seasonal price variation. Soybean growers can
avoid selling at depressed harvest-time prices simply by
storing the soybeans for later sale. They can provide storage
on their farms or they can store at commercial warehouses, if
space is available. And while increasing their soybean proﬁts
through storage, they will be helping to reduce other serious
marketing problems.
“How Storage Affects Soybean Marketing: Soybeans are
marketed much as are the cereal grains, but they are utilized
quite differently. More than nine-tenths of the soybean crop
harvested each year is crushed for oil and meal. Somewhat
less than 10 percent is used for planting seed, and the
quantity fed to livestock is almost negligible.
“Limited quantities are exported as beans, but crushing
is the major essential in soybean marketing. Furthermore, the
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greater part of soybean oil goes into the manufacture of food
products–mainly shortening, margarine, mayonnaise, and
salad oil–for which uses it must be reﬁned. Value of the oil
varies both with reﬁning loss and ﬁnal quality.
“About nine-tenths of the soybean meal goes into
livestock feed, and a minor part is used industrially in
plastics, adhesives, and many other products. As a rough
approximation, the oil and the meal in a bushel of soybeans
usually are of about equal value...” Address: USDA
Agricultural Economists.
2858. Strayer, George M. 1951. What is ahead in soybean
chemurgy. Chemurgic Digest. June. p. 25-29.
• Summary: “There is probably no agricultural crop grown
in America today on which acreage and bushel production
has increased so rapidly as has the production of soybeans
during the past 20 years. Twenty-ﬁve years ago the crop was
practically unknown, except for a few small isolated areas. In
checking the report of the meeting of the American Soybean
Association for 1924 I ﬁnd the following statement, made by
our good friend J.C. Hackelman, of the University of Illinois:
“’The soybean has made a place for itself, and is in
northern agriculture to stay. Like any new crop in a strange
land, it is being grown by novices with all degrees of
success. In spite of such handicaps it has made the most
phenomenal increase in acreage of any crop now grown in
the Corn Belt. Jumping from a comparative dot on the map,
25,000 acres in the ﬁve central Corn Belt states in 1919 to
a noticeable area, 1,189,000 acres, in 1924 constitutes a
signiﬁcant change in northern agriculture.’
“That quotation was lifted verbatim from a report
written 25 years ago. At that time there were no soybean
processing facilities as we know them today. None of the
food and industrial products in which soybeans and soybean
derivatives are now used was more than a dream. It was not
until 1924 that the United States Department of Agriculture
considered the soybean crop of sufﬁcient importance to
gather statistics on it,...”
“Soybean glue for the plywood industry during the past
year has utilized over 4 million pounds of soy protein each
month, now one of the major industrial markets.” Address:
American Soybean Assoc., Hudson, Iowa.
2859. Chemurgic Digest. 1951. Friend of Chemurgy: David
G. Wing. July. p. 1.
• Summary: Woodland Farm was settled by David Wing’s
grandfather, who went to Ohio from New York during
the Civil War. David’s father, Joseph E. Wing, took over
the farm in due course, and soon won the title of “Alfalfa
Joe.” He gained that name by starting alfalfa on the farm
in 1888, recorded as the ﬁrst alfalfa to be grown east of the
Mississippi River.
David was born at Woodland Farm on 17 March 1896,
and is now the farm’s third generation owner. In 1904 Joseph

E. Wing (David’s father) and his two brothers started raising
a few soybeans on their Woodland Farm at Mechanicsburg,
Ohio. They laboriously cut the plants by hand, then threshed
and sold the soybean seed, mostly to farmers who raised
them for hay and silage. One of David’s ﬁrst recollections
of a soybean ﬁeld was when he was about 12 years old
[about 1908]. He “tried to keep up with the hired men while
they cut off the almost ripe soybeans at the ground with a
hoe, rather than with a mower or binder, because the beans
shattered so badly.” They then shocked the plants with a fork
and threshed them when they were dry.
In 1921 David received his Bachelor of Science
degree in Agriculture from Ohio State University in 1921.
Before that, his education was interrupted by two years of
service in the Navy during World War I. He started farming
Woodland Farm during the 1922 depression. He has served
as president of the American Soybean Association (ASA) for
two terms, has been on the board of directors for 10 years,
and was voted an honorary life member. He has appeared
in Washington, DC, many times as a representative of the
ASA. David and his wife have two sons, David and John;
a daughter, Mrs. William Kerns; and two grandchildren. A
photo shows David Wing at his desk on Woodland Farm.
Note that there were many soybean devotees active in
the National Farm Chemurgic Council. In 1951, for example,
David Wing and Howard Roach were on its Board of
Governors.
2860. Chicago Board of Trade, Public Relations Dept. 1951.
The story of soybeans, soybean oil, soybean meal: Their uses
and products. Chicago, Illinois. 32 p. July. 21 cm. Revised
ed: 1 Sept. 1956. Cited in Chemurgic Digest, Oct. 1951, p.
19.
• Summary: Contents: 1. Historical background of soybeans.
2. Production of soybeans. 3. Marketing of soybeans. 4.
Methods of processing soybeans, 5. Products resulting from
processing soybeans. 6. Consumption of soybean oil and
soybean meal. 7. Soybean oil and meal prices.
This 34 page booklet devotes an entire chapter to listing
and identifying the products resulting from processing of
soybeans. Even chemurgists familiar with the versatile
oriental bean will be surprised at some of the new uses which
have come into being during the last few years. The list runs
from anti-knock gasoline through cosmetics, inks, pottery,
and sausages, to vitamin carriers, wafﬂes, and the mysterious
and all inclusive ‘etc.’
Trading of soybean futures on the Chicago Board of
Trade began on 5 Oct. 1936. Trading of crude soybean oil
futures on the CBOT started on 17 July 1950. And the Board
recently established a futures market in soybean oil meal.
Concerning marketing (p. 6-7): Soybeans differ
from other major grains in the USA in that “such a large
percentage of the crop actually passes into processing
channels. Only a small portion of the annual production is
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consumed on the farm either as seed or feed. This poses
problems in marketing that are not present in the marketing
of other grains such as wheat, corn, oats, etc. For instance,
a study covering the disappearance of soybeans during the
past ﬁve years reveals that more than 80% of the harvest is
processed into oil and meal. Contrast this with corn, where
only 10% of the crop passes into commercial channels for
processing. In the case of wheat, only about 45% of the crop
during the past 10 years was milled into ﬂour, cereals, etc.”
The back of this booklet states: “The Chicago Board
of Trade does no buying or selling. Rather it conducts
strictly a public marketing institution. It provides facilities
and services where farmers or their representatives, and
consumers or their representatives, meet openly to buy and
sell agricultural commodities. As a result of bringing the
competitive forces of supply and demand together in this
fashion, grain and grain products are distributed nationally
and internationally. The operations of the exchange are under
rigid self imposed rules of business conduct as well as well
as government regulation. The Board’s primary objective is
to provide the nation with the best possible grain marketing
services at lowest possible costs.” Address: 141 West
Jackson Boulevard, Chicago 4, Illinois.
2861. Eichberg, Joseph. 1951. Soybean lecithin for feeding.
Soybean Digest. July. p. 18-19.

• Summary: “In recent years lecithin has become one of the
primary products of soybean processing. True, the quantity
recovered is small compared with the tremendous volumes
of meal and oil and its value is not yet fully appreciated, but
lecithin is steadily growing both in importance and in terms
of production. Users of animal feeds will he hearing more
about it.
“Lecithin is a fatty, substance containing nitrogen and

phosphorus. The word may be used non-technically to
denote a group of such fatty substances or phosphatides.
Lecithin occurs throughout nature as an essential part of
living organisms, entering into the structure of living cells
and also being concerned with food mechanisms in the body.
It is interesting that organs having the highest degree of
activity, such as heart and brain, are those which contain the
most lecithin and that large amounts of lecithin are found
in egg yolk and in seeds. The other phosphatides present
in commercial lecithin are called cephalin and lipositol (an
inositol containing compound).
“Production of Lecithin: Most of the lecithin
produced in this country is made in the course of the
solvent processing of soybeans. The beans contain in the
neighborhood of 2% percent lecithin (phosphatides). The use
of a petroleum solvent such as hexane has made it possible
to obtain a ﬁnished lecithin free from the bitter substances
which were present in the alcohol-extracted material ﬁrst
produced abroad. The hexane does not remove all of the
lecithin from the ﬂaked soybeans, in fact, a minor proportion,
but the part left behind is bound up in the cell in association
with protein and carbohydrates and is thus not available in
the same manner as is ‘free’ lecithin. `
“Commercially, lecithin is used to improve the
efﬁciency of the manufacturing operation and the quality of
a variety of products ranging from chocolate, margarine and
baked goods to textiles, paints and petroleum products and,
almost always, it is effective in very small amounts. In these
cases lecithin is used for its physical properties, especially
its ‘surface active’ and emulsifying action. In animal feeds,
advantage is taken of the nutritional and physiological value
of lecithin and the best results have been obtained with the
addition of between 1 percent and 2 percent to the feed.
“As this is being written, lecithin happens to be in short
supply despite the fact that more lecithin is being produced in
this country than ever before. A large reservoir of lecithin in
the soybean industry can still be tapped and new production
can be brought ‘on stream’ by the installation of additional
equipment in existing plants once the fact of sustained
demand has been established. Nevertheless, the applications
in animal feeds will undoubtedly remain specialized for, as
mentioned, there is only a small percentage of lecithin to
be recovered from the oilseed. No synthetic product on a
commercial scale is to be anticipated for years to come and
even if proved feasible would involve very high costs.
“Aids Fat Metabolism: The work with lecithin in poultry
rations, in feeds for fur bearing animals and on carotene
and vitamin A absorption in cattle has been especially
interesting. To begin with, lecithin is itself easily absorbed
and it functions in part as an emulsifying agent to promote
better absorption of the food elements in the intestinal
tract and, in particular, the assimilation of fatty materials.
This action is not merely due to emulsiﬁcation but also to
organically combined phosphorous and choline provided by
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the lecithin. However, the degree to which emulsiﬁcation can
improve food utilization is shown by the great increase in the
absorption of emulsiﬁed vitamin A oils as against the straight
oils. Better fat absorption will minimize the likelihood of
intestinal disturbances.
“Liver Function: With respect to choline, the importance
of this substance in preventing perosis in poultry is well
known; in the form of lecithin, the choline is particularly
effective. Indeed, in some blood and metabolic conditions,
it has been found that soybean lecithin will produce positive
results where synthetic choline does not seem to work.
One of the most important properties of lecithin as a feed
ingredient is its ability to aid the metabolism of fats and
carbohydrates in the liver. Furthermore, it may prevent fatty
accumulations in the liver and correct disturbances of the fat
metabolism in the animal. Fats are transformed into lecithin
in the liver and dietary lecithin promotes this process and
the rate of turnover by supplying necessary building stones.
The efﬁciency of liver function has a deﬁnite bearing on the
efﬁciency of feed conversion. Impaired fat metabolism and
involvement of the liver are undoubtedly factors in various
diseases and in such conditions, soybean lecithin would be
expected to have a beneﬁcial effect. As a dietary supplement,
it may, of course, also function as a preventative.
“Fur Bearing Animals: As mentioned, one of the
substances contained in the commercial product is an inositol
compound. Inositol has been found to function in the growth
of hair and feathers; moreover, inositol has a bearing on the
transport of fats from the liver to other parts of the body.
Breeders of fur bearing animals in Europe claimed the
following advantages from rations fortiﬁed with soybean
lecithin:
“1.–Better condition of mothers and more rapid growth
of the young.
“2.–Improvement of pelt production with respect to: (a)
hair, (b) leather and (c) shortening of moulting period.
“3.–Increased resistance to disease.
“Protects Vitamin A: Lecithin protects against loss of
vitamin A and for that reason has long been used in ﬁsh
liver oils. But it does much more than protect the vitamin
for, when present in signiﬁcant amount, it actually improves
the absorption of both vitamin A and carotene. So powerful
is the action of lecithin that its effect has been transmitted
through the mother’s milk to the young. When a mixture of
lecithin and vitamin A was added to a skim milk ration for
new born calves, they grew well and the blood vitamin A
and liver storage were comparable to those of colostrum fed
calves.
“In other work with laboratory animals, it was found
that the feeding of lecithin (phosphatides) with vitamin A
or carotene supplements produced greater gains in weight
and increased liver storage of vitamin A as compared with
controls. With choline as such the liver storage of vitamin A
was no different than in the case of the vitamin supplement

alone.
“Still other investigators, working with aged rations
which had been exposed to indirect sunlight at room
temperature, found that 2 percent of soybean lecithin
stabilized the fat present and reduced surface oxidation.
Factors present in the lecithin increased the efﬁciency of
vitamin E and increased the vitamin A in the liver. Animals
receiving carotene along with the lecithin showed gains in
weight comparing favorably to animals on vitamin A (ﬁsh
liver oil) supplementation.
“Use With Hormones: There is growing evidence that
the inclusion of lecithin in the diet may not only have a
favorable inﬂuence on the metabolism of fats and fat-like
substances but that lecithin may also exert a normalizing
effect on certain hormone functions. Soybean lecithin, added
to poultry rations at a 1 percent level, enhanced the effect
of estrogen and aided the fattening. On the other hand,
lecithin has exhibited a protective action against the toxicity
of estrogen implants as revealed in laboratory studies with
dogs.
“The addition of lecithin may be especially
advantageous where the feed contains a considerable
percentage of solvent extracted meals, as is increasingly the
case today. The lecithin promotes maximum assimilation
of the fat present in the ration. Moreover, lecithin furnishes
a relatively high percentage of essential unsaturated fatty
acids. In terms of calorie value, lecithin is comparable as an
energy source to ordinary oils or fats.
“Balanced Lipid Fortiﬁcation: Besides the unsaturated
fatty acids, the choline and the inositol, commercial soybean
lecithin also provides ethanolamine and small but not
insigniﬁcant amounts of biotin and tocopherol (vitamin
E). The value of lecithin is not simply that of its various
constituents considered separately because there is good
evidence that part of the lecithin is absorbed into the body
as the intact molecule. It should be remembered, too, that
commercial soybean lecithin represents a balance of the
several related phosphatides mentioned above in the natural
proportions intended by nature for function in lipid and cell
metabolism. These essentials are not present in ordinary fats.
While inositol does occur in plants in the form of phytin, the
phytin is largely indigestible. The phosphorous in lecithin is
thus fully available in contrast to phytin phosphate.
“Lecithin and B-12: There is a reason to believe that
lecithin may complement the action of vitamin B-12 and
this would explain why adding lecithin to feeds seems to
enhance the effect of the ‘animal protein factor.’ In part
the beneﬁcial action of lecithin may be accounted for by a
favorable inﬂuence on intestinal bacteria; this is suggested
by experiments with culture development in the laboratory
and by the ability of lecithin to offset the toxicity of certain
substances of an antibiotic nature which may be present in
cereals.
“Soybean lecithin differs from animal lecithin and gives
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results which cannot be obtained with the latter, as in the
case of disturbed cholesterol metabolism. This may be due
to the different conﬁgurations of the two molecules, to the
fact that the soybean product contains inositol and because
cholesterol usually accompanies animal lecithins.
“Some scientists believe that raw foods contain a
valuable factor which is sensitive to heat and which is
destroyed in various cooking or processing operations. This
factor has been found in liver and in yeast and in commercial
soybean lecithin made without overheating during
manufacture. Certain skin diseases have been attributed to a
lack of this factor. In view of its multiple function, it seems
certain that lecithin has a protective action against eczemas
of nutritional origin and helps maintain the animal in a state
of good health generally.
“It is very difﬁcult to predict on theoretical grounds
just how much beneﬁt will be derived from the addition of
lecithin in any given case. Comparative tests can provide the
only deﬁnite answer.”
A portrait photo (p. 19) shows Joseph Eichberg.
Note 1. This reads like a long sales pitch, with little
scientiﬁc evidence, by a lecithin salesman.
Note 2. This is the earliest document seen (Oct. 2015)
showing that American Lecithin Co. has moved to Woodside,
Long Island, New York. Address: American Lecithin Co.,
Inc., Woodside, Long Island, New York.
2862. Soybean Digest. 1951. Glidden expands protein
production. July. p. 24.
• Summary: “The Glidden Co. will spend $700,000
immediately to expand its production of ‘Alpha Protein,’ a
soybean derivative which is the most successful adhesive yet
developed for making ﬁbre boxes weatherproof.
“This was announced in Cleveland [Ohio] by Dwight P.
Joyce, president of Glidden, who said the new plant facilities
will be an addition to the company’s soya products division
plant in Chicago.
“The expansion will enable the company to increase its
Alpha Protein output 40 percent.
“Alpha Protein, an exclusive Glidden development, is
used not only in Glidden products such as ‘Spred Satin,’ the
synthetic rubber emulsion paint for building interiors, but
also in wallpaper coatings, insulation board, rubber, felt base
ﬂoor coverings, leather, paper coating for printing, paper
sizing for writing paper and food wraps, and textile sizing.
“One of its more recent and more spectacular uses is in
weatherproof ﬁber boxes.
“Water and weatherproof solid ﬁber board containers are
a World War II development. Created for the armed services,
the containers became known as V-Boxes. Far superior to
any such container made before that time, they were built
to withstand Alaskan cold, desert heat, mold and dampness
of the South Paciﬁc, or water on beaches or in ship’s holds.
Industry used them after the war as protection against

excessive handling, moisture, pilferage and damage.
“Their strength lay in the adhesive holding together the
sheets of laminated ﬁber.
“Good as they were, the boxes needed to be stronger and
more resistant to water, mold and bacteria. To speed their
production it was necessary to have an adhesive that set more
quickly and had a longer storage life before use.
“Seeking these added qualities, the Glidden soya
products division developed an improved adhesive involving
Alpha Protein. One of the leading weatherproof solid ﬁber
container manufacturers and the soya products division
jointly conducted tests on this new adhesive which proved
immediately successful.
“A ‘dry board’ bonding was produced with a minimum
amount of adhesive. It dried in 24 hours, while other
adhesives generally took days to dry. It matured immediately
after application. This increased the reliability of control
testing. A strong bond was maintained even when the board
was subjected to boiling water. Production was speeded,
quality of product was improved, and the amount of waste
decreased.”
A portrait photo shows Dwight P. Joyce.
2863. Forbes. 1951. Jumping beaner. Aug. 1. p. 25-26.
• Summary: A portrait photo shows Adrian D. Joyce. “By
excursions into such exotic ﬁelds as oil and oleo [Durkee’s
Oleomargarine], soybeans and sex hormones, Cleveland’s
$84.3 million Glidden Co. has bought, built and bulled its
way into one of the most thoroughly diversiﬁed domains
in paintdom. Its 35 plants spot the map from Canada to
California. With an unquenchable thirst to try new ways of
doing things, Glidden’s research has thrust into the market
one of the oddest product assortments in any manufacturer’s
catalogue.
“Meeting the challenge of paint competitor SherwinWilliams (‘Covers the Earth’), Glidden has succeeded in
almost spreading itself out of the paint business. Last year,
vegetable oils and food products together accounted for
about 60% of total sales. But announced president Dwight
P. Joyce ﬁrmly last month, Glidden means to wander even
farther from the paintman’s province (though it will continue
to sell paint). To give force to his words, he revealed that
Glidden would expand its Chicago soy-products plant to
boost output of its newest product 40%. The product: Alpha
Protein, a soy derivative used by the military to weatherproof
ﬁber boxes against Alaskan cold or South Paciﬁc quick-rot,
by paintmakers in interior paints and by textile producers as
sizing.
“Glidden’s goad is still Dwight Joyce’s father, Adrian
D. Joyce, who 33 years ago left a job as salesmanager for
Sherwin Williams to buy up Cleveland’s foundering Glidden
Varnish Co. He is still active as chairman at 78...
“In the soybean, Joyce found (as had German
paintmakers previously) just the right oil for interior paints.
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He also found himself in the animal feed business with the
by-product soy meal. That led to hiring Negro chemist Dr.
Percy Julian away from DePauw University to explore the
soybean further. A crackerjack choice, Julian developed a
foam to smother gasoline and oil blazes which was widely
used in World War II, and soon found a way to mass-produce
sex hormones from soybeans. That in turn led to Glidden’s
latest experimenting behind closed laboratory doors: an
attempt to extract Cortisone from soybeans commercially...
“From $68.9 million sales 10 years ago, Glidden’s
volume jumped to $188.6 million last year (275%).”
2864. Lazier, W.A. 1951. Antibiotics in agriculture. Soybean
Digest. Aug. p. 16-17.
• Summary: From a paper presented before the National
Farm Chemurgic Council: “Due to a surprising discovery of
very recent date, antibiotics are found to have a nutritional
aspect that promises to eclipse even their important
signiﬁcance in animal medicine. When added in very small
amounts to the rations of poultry, swine and young calves,
several of the more important antibiotics promote growth in
a manner not observed with any other chemical substances.
“Antibiotic feed supplements were ﬁrst offered for sale
in 1950 and were immediately accepted by the feed industry,
especially for inclusion in poultry rations. As a result, several
of the leading pharmaceutical houses have gone into the feed
supplement business, and all are hard pressed to supply the
requirements of the rapidly expanding market.
“Antibiotic feed supplementation is an outgrowth
of animal protein factor (APF) supplementation. It is
well known that proteins of wholly vegetable origin are
nutritionally deﬁcient for some species. At ﬁrst, this was
thought to be due solely to a lack or at least a maldistribution
of essential amino acids.”
“The four antibiotics tested most widely in animal
nutrition and receiving sufﬁcient study to warrant their
classiﬁcation as growth-promoting antibiotics are terramycin
[sic, Terramycin Pﬁzer; generic oxytetracycline], aureomycin
[sic, Aureomycin Lederle; generic chlortetracycline],
penicillin and streptomycin. Bacitracin has been added to
the list in recent months, but its value has not been fully
established. The antibiotics also have a favorable effect in
reducing the mortality of young animals.” Address: Director
of Chemical Research and Development Chas. Pﬁzer and
Co., Inc., Brooklyn, New York.
2865. Soybean Digest. 1951. Soys provide better glue for
shells. Aug. p. 18.
• Summary: “More than half the shotgun shells used by
hunters in the United States now have paper casings made by
soybean glue... This new adhesive is a product of cooperative
research by industry and the Bureau of Agriculture and
Industrial Chemistry’s Northern Research Laboratory.” Work
on this special application of soybean glue began in early

1946.
2866. Arthur D. Little, Inc. 1951. Marketing potential
for oilseed protein materials in industrial uses. USDA
Technical Bulletin No. 1043. 120 p. Sept. No index. 28 cm.
(A Research and Marketing Act Report). Summarized in
Soybean Digest, Dec. 1951, p. 26. [30 ref]
• Summary: This study was undertaken jointly with Bureau
of Agricultural Economics and Bureau of Agricultural and
Industrial Chemistry.
Contents: Summary regarding uses in industry.
Paper coating increasing in use. Woodworking glues a
large market. Other adhesive uses–some markets appear
promising. Water paints good potential market for oilseed
proteins. Rubber–latex adhesives. Plastics–limited potential
for oilseed proteins. Asphalt products–expansion in use of
oilseed proteins not probable. Supplies of oilseed proteins.
The quantity of oilseed protein consumed in industrial
uses has been increasing gradually for several years. The
decline in industrial use of protein has been attributable
chieﬂy to the use of starches and synthetics in the adhesives
ﬁelds.
Textiles offer an interesting potential for oilseeds:
Regenerated protein ﬁbers. “Apparently the ﬁrst large-scale
production of protein ﬁbers from casein was initiated in
Italy in 1935. These ﬁbers were sold there under the name of
Lanital. At the same time they were manufactured and sold
in Germany under the name of Tiolan, and in Belgium under
the name of Cargau.
“Soy-protein isolate has also been used in the
manufacture of ﬁbers. In this country interest in this
development was noted, and as early as 1939 textile ﬁbers
made from soy protein were exhibited. The soy protein ﬁbers
manufactured in this country have been on an experimental
basis and have not reached commercial production. The
production of textile ﬁbers from soy protein was noted in
Germany as early as 1940.”
Most of the ﬁbers of this type show some color; only
casein ﬁbers can be made almost white. None of these
ﬁbers has yet achieved a dry tensile strength equal to that of
wool. Regenerated protein ﬁbers tend to putrefy, because of
the action of bacteria and fungi, and tend to be deﬁcient in
ﬂexibility. The high cost of protein ﬁbers in comparison with
rayon depends partly on the cost of the base raw materials
of pure proteins–which was about $0.20 per pound or more
compared with about $0.07 a pound for dissolving pulp.
2867. Chemurgic Digest. 1951. Friend of Chemurgy:
Howard L. Roach. Sept. p. 1.
• Summary: Roach was born and raised in Plainﬁeld, Iowa.
Address: Iowa.
2868. Cowan, J.C. 1951. Recent research developments on
soybeans at the Northern Regional Research Laboratory.
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Soybean Digest. Sept. p. 33-36, 47.
• Summary: Contents: Introduction. Flavor stability [of
soybean oil]. Linolenic acid [degrades ﬂavor stability
of soybean oil]. Work continues [on the ﬂavor stability
of soybean oil, augmented by additional research at the
University of Pittsburgh [Pennsylvania] and the University
of Illinois. Both universities have contracts from USDA’s
Agricultural Research Administration]. Lecithin modiﬁed
[Chemically modiﬁed soybean lecithin and research on
the chemical, physical, and biological properties of the
individual phosphatide components]. Soy powder (soy
ﬂour). Soy powder for Greece. Road oil [compounds from
soybean fatty acids derived from reﬁning soybean oil which
show promise in the oiling of gravel and crushed rock roads.
Norepol, a rubber replacement, and Norelac].
Concerning soy powder: “You have undoubtedly noted
that I have used the term soy powder instead of soy ﬂour.
A word of explanation is in order. When the word ﬂour is
used in discussions, many of us immediately and naturally
think of wheat ﬂour with its gluten. This gluten has the
unique ability when made into bread of stretching under gas
pressure generated by yeast fermentation and of retaining
much of that gas in the loaf. Since soy powder does not
contain gluten, it does not have this stretching ability.
“In order to reach our objectives for soy powder, there
are several technical improvements that need to be made. A
survey of the Soy Flour Advisory Committee indicated four
improvements of primary importance:
“1. Color of bread containing soy powder could be
improved.
“2. Flavor and odor of bread containing soy powder
could be made more nearly like present bread.
“3. Loaf volumes of bread containing soy powder should
be equal to basic bread or bread containing dry milk solids.
“4. Handling characteristics of dough containing
soy powder should be improved to maintain production
schedules.
“It is quite evident to people who understand baking
technology that all four of these factors are important in
the modern loaf of bread and to the baking industry. It is an
important part of our program to measure as well as we can
by experimental baking procedures the magnitude of the
above factors and ﬁnd methods of achieving more perfect
loaves.”
“Soy powder for Greece: During the past year we have
collaborated with Economic Cooperation Administration
and Production and Marketing Administration ofﬁcials on
improving the use of soy powder in Greece. The Greek
bread, for economic reasons, is made from 90 percent
extraction ﬂour, and contains no added sugar, shortening,
or improvers. Thus the loaf obtained is highly compact in
comparison with our bread. The addition of 5 percent soy
powder produces sticky, difﬁcult-to-handle doughs, and
reduces the loaf volume of the bread. Our baking laboratory

showed that proper use of potassium bromate completely
eliminated these objectionable effects and gave a normal loaf
of bread. However, the small baking shops of Greece cannot
use modern baking procedures such as addition of bromate to
their dough. It was decided, with the approval of Economic
Cooperation Administration, to add potassium bromate to
the soy powder before shipping it to Greece. The bromated
soy powder was thoroughly mixed with wheat ﬂour before
distribution in Greece. A trial shipment of 1,000 tons has
been made and early reports indicate that the addition of
potassium bromate to soy powder is improving the reception
which Greek bakers give to soy powder.”
A portrait photo shows J.C. Cowan. Other photos show:
(2) Cowan talking with Dr. Martin G. Weiss, Bureau of Plant
Industry, Beltsville, Maryland; and E.A. Buelens, Soya Food
Research Council, Chicago, Illinois. (3) Dr. C.W. Ofelt,
chemist, weighing dough near the electronically heated
rotary hearth baking oven at NRRL. Address: Northern
Regional Research Lab., Peoria, Illinois.
2869. Soybean Digest. 1951. A new method for making the
hormone drug synthetically... Sept. p. 51.
• Summary: “... from four abundant substances including
soybeans has been worked out by Merck & Co. scientists, the
ﬁrm announces.”
2870. Kaufmann, Hans P.; Baltes, Josef. 1951. Verfahren
zur Herstellung oberﬂaechenaktiver HydroxyfettsaeureMonoglycerid [Process for the manufacture of surface-active
monoglycerides of hydroxy fatty acids]. German Patent
1,148,224. Oct. 6. 2 p. Issued 9 May 1963 (Chem. Abst.
59:10353d). [Ger]
• Summary: A mixture of monoglycerides of hydroxylated
soybean oil fatty acids is prepared. The compounds are
useful as wetting and emulsifying agents in the preparation
of ointments, distempered colors, salves, and creams.
Note: Soy is mentioned twice in this patent, but only in
the form “Sojaölfettsäuren” (soy oil fatty acids). Address:
1. PhD, Lortzingstr. 10, Muenster, Westfallen; 2. PhD,
Tannenhofallee 37, St. Mauritz, Muenster.
2871. Mining, Metallurgical and Chemical Section, Industry
and Merchandising Division, Dominion Bureau of Statistics,
Department of Trade and Commerce, Canada. 1951. The
vegetable oils industry 1950. Ottawa, ONT, Canada. Vol. 2–
Part XVIII–p. J-1 to J-8. Oct. 13.
• Summary: Ontario province is Canada’s leading producer
of vegetable oils. The leading oilseed, in terms of value at
the mill, is ﬂaxseed ($18.5 million) used to make linseed oil
and meal, followed by soya beans ($14.4 million). Most of
the soya bean oil in Canada is processed by companies in the
slaughtering and meat packing industry to make shortening,
etc. Other major uses are in ﬁsh packing (5.5%), paints (3.3%
of total), and miscellaneous foods (3.2%). In 1950 Canadian
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imports included $878,794 worth of edible soya bean oil and
$627,095 of non-edible soya bean oil, $1,265,296 of soya
bean oilcake and oilcake meal, and $269,120 of soya bean
ﬂour. Page J-8 gives a “Directory of Canadian ﬁrms in the
vegetable oils industry, 1950,” including: (1) Victory Soya
Mills at 285 Fleet St. E., Toronto. (2) Toronto Elevators,
Limited (Oil Crushing Division), Queens Quay, Toronto. (3)
Edible Oils Limited, Fort William. Address: Ottawa, ONT,
Canada.
2872. Ruddiman, Edsel A. 1951. The reminiscences of Dr.
Edsel Ruddiman. Dearborn, Michigan: Ford Motor Company
Archives, Oral History Section. iv + 9 p. Oct. Unpublished
manuscript. Courtesy of Henry Ford Museum & Greenﬁeld
Village Archives (Dearborn, Michigan).
• Summary: These reminiscences are based on a taperecorded interview with Dr. Ruddiman conducted by Mr.
Owen Bombard in March and April, 1951. A chronology
of Dr. Ruddiman states: 1864 Dec. 27–Born in Dearborn,
Michigan. 1886–Pharmaceutical Chemist, University of
Michigan. 1887–Master, Pharmacy, Univ. of Michigan.
1887-1890–Chemist in charge of manufacturing laboratory,
Milburn and Williamson. 1893–M.D., Vanderbilt Univ.
1897-1920–Chemist to Tennessee Board of Pharmacy. 18901920–Prof. of Pharmacy and Materia Medica, Vanderbilt
Univ. 1919-1920–Dean, School of Pharmacy, Vanderbilt
Univ. 1921-1926–Chief Chemist, John T. Milliken & Co. [St.
Louis, Missouri]. 1926-1942–Research Chemist, Ford Motor
Co. [Dearborn, Michigan].
He was born in what was then known as the Scotch
Settlement in Dearborn, about 2 miles from Henry Ford’s
father’s farm. He and Henry Ford attended the same primary
school and from the ﬁrst day of school they sat together in
the same wooden seat, and often attended the same Episcopal
church on Sundays. As a young man, Henry showed his
mechanical genius. He often drove his cars himself in
early automobile races. In 1926 Dr. Ruddiman accepted an
invitation from Henry Ford to work for him. Dr. Ruddiman’s
laboratory was in what was then called the Engineering
Laboratory, in Greenﬁeld Village, not far from Mr. Ford’s
ofﬁce. “In my work I followed a more or less independent
line of research.” “Most of the time I worked for him, it was
along the dietary line. When he talked to me about food and
diets, it was about making more healthy foods and improving
the parts, protein and so on.
“Most of my work was with soybeans. It was just about
the time they were beginning to grow them around there,
and Mr. Ford wanted to know particularly if they were good
as food. I did a lot of chemical analysis on them; separating
them, of course, into their parts (protein, carbohydrates, etc.)
and then fed those to the rats. I had quite a number of white
rats to experiment on. I used them to test the food values.
“I used to enjoy that work; I was interested in it and I
wanted to do what he wanted me to do, of course. I followed

out his suggestions. He came in frequently and made
suggestions, or to see what I was doing, and what the results
were.
“I guess I was as responsible as anyone for the making
of synthetic milk from soybeans. We just rubbed it up with
water and saw that it had properties that made it look like
milk, then we tested it to see the amount of protein, sugar,
etc. it had in it. We then made up the soybean milk to agree
with the ordinary cow’s milk in those constituents that were
deﬁcient. I was very well satisﬁed with it. It tested out very
well on the rats.
“We talked of putting it on the market commercially
but decided not to, though I don’t remember any particular
reason why we did not.
“We also made up a powder from the beans, like a ﬂour.
That was used somewhat in place of wheat ﬂour. Mr. Ford
used some of this in his home occasionally, though he didn’t
make a practice of it. He had a great interest in this line of
research.
“I also worked in making plastics from the soybean.
We broke the beans into their parts, the proteins largely, and
worked this into a stiff mass. We didn’t use it much as a
powder. I didn’t do much in making the plastic for the car,
but it was through my work in showing what could be done
with the soybean that the car was made.” Address: 22179
Long Boulevard, Dearborn, Michigan.
2873. Soybean Digest. 1951. Solvent plant by Toronto
Elevators. Oct. p. 35.
• Summary: Toronto Elevators Ltd. is constructing a $1
million solvent plant for extraction of vegetable oils on the
Toronto waterfront, according to an announcement by H.E.
Bryant, manager of the vegetable oils department. The plant,
which will be used primarily for soybean oil extraction,
is the most modern of its kind in Canada, incorporating a
number of processing features new in Canada.
A pioneer in Canada’s soybean crushing industry,
Toronto Elevators Ltd. has been actively engaged in this ﬁeld
since 1938.
Located near the company’s grain elevators, master feed
plant, and vegetable oils reﬁnery, the new plant is expected
to be in operation by about the end of 1951. The crude
soybean oil will be pumped to the reﬁnery for processing to
meet the requirements of the paint industry. The new solvent
plant will also produce edible oils.
The present expeller plant operated by Toronto Elevators
Ltd. will be continued in use for crushing ﬂaxseed.
2874. Newsweek. 1951. Chemurgy: A new and more
bountiful era... emerges from our farms and factories. Dec. 3.
p. 82-83.
• Summary: One of the best summaries seen up to this time
on the history of the chemurgic movement in the USA.
Most of the National Farm Chemurgic Council’s (NFCC)
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5,000 members foresee in chemurgy a way of life “as
inevitable as tomorrow’s sunrise... Chemurgy started as a
peculiarly American movement shortly after the ﬁrst world
war. Its roots were in the organic-chemicals industry... and
in the postwar era of food surpluses and farm-mortgage
foreclosures, which drove farmers to look desperately for
new cash crops.
“The word was coined in 1919 by Dr. William Jay Hale,
a Dow Chemical Co. chemist... The ﬁrst year the NFCC
was ﬁnanced by $125,000 of the Chemical Foundation’s
money. But the patents expired, Garvan died in 1937, and
the council had to fall back on contributions from individual
members and corporations. Today under McMillen, who
succeeded Garvan, a $65,000 budget goes mostly to collect
and distribute chemurgic information to members.”
Slave-born George Washington Carver of Tuskegee
Institute invented 120 chemurgic uses for sweet potatoes,
300 products from the peanut, and more from cotton,
soybeans, yucca, poultry feathers, etc. The most proliﬁc
living chemist is probably Dr. Percy Lavon Julian, “soya
research director of the Glidden Co. From soybeans he has
synthesized sex hormones, a pure protein for coating slick
paper, a foam for smothering oil and gas ﬁres, lecithin for
making chocolate and other foods creamier, and recently the
wonder hormone cortisone.”
Fibers: Kenaf, which thrives in Florida, may be
substituted for jute. Nylon: A large photo shows a nylon
bevel gear held in front of a mechanical drawing. Nylon will
replace metal in the gear of 1951 Ford speedometers. By
1952 almost 40% of all nylon plastic and ﬁber will be made
from furfural instead of coal-tar benzene. Furfural comes
from oat hulls and corn cobs.
“And the ﬂood of chemurgy seems to be swelling.”
The article concludes with some words from Wheeler
McMillen of the NFCC: “The chemurgic idea has more
applications than we ever dreamed of at ﬁrst... We have only
scratched the surface.”
2875. Dawson Sentinel (Minnesota). 1951. Five elevators in
county co-operate in soy bean buying and storing. 68(14):1.
Dec. 7. Section 2 of 3.
• Summary: “Pictured on this page are three of the ﬁve
elevators cooperating in the purchasing and storing of soy
beans for the new soy bean processing plant in Dawson.”
Those elevators are: Madison Mercantile and Elevator Co.
(A.J. Larson). Farmers Elevator & Mercantile Co, Boyd
(George Gilbertson). Farmers Co-op Elevator, Dawson (Bert
Dahl). GTA Elevator, Madison (Hans Strand). GTA Elevator,
Haydenville (C.H. Bjerke). A photo (in this section or the
previous one) shows each elevator and its manager.
Directly below this article is a short “ﬁller” titled
“Industrial uses of soy beans,” which states: “Among many
industrial uses are paints, varnish, enamel, linoleum, oilcloth,
printing inks and papers, and for coated fabrics and lacquers.

Soybean lecithin is widely used in many industries.”
An editorial in Section 1 is titled “Congratulations TriCounty Soy Bean Co-op.” “To Glenn Blomquist, Art Lee,
Bert Dahl and John Hanson must go the major credit for this
new industry.”
Note 1. This is the earliest document seen (Aug.
2016) that mentions GTA (Farmers Union Grain Terminal
Association), a cooperative.
2876. Dawson Sentinel (Minnesota). 1951. Soybean products
have multitude of uses in many ﬁelds. 68(14):8. Dec. 7.
• Summary: “There is a saying in the Orient: ‘When you
grow the soybean, you grow meat, butter and milk.’” But
there are many other uses. They are summarized from a
booklet prepared by ADM.
2877. Schlenker, Felix. Assignor to Chemische Werke Albert
(Biebrich, Wiesbaden). 1951. Verfahren zur Verbesserung
der Trocknungseigenschaften von autoxydativ trocknenden
Kunstharzen, Oelen, Anstrichmitteln, Kitten und Klebstoffen
[Process for improving the drying properties of autoxidizable
drying resins, oils, paints, putties, and adhesives]. German
Patent 975,321. Dec. 29. 3 p. Issued 9 Nov. 1961 (Chem.
Abst. 56:14429h). [1 ref. Ger]
• Summary: Soybean oil can be used to give an improved
resin solution.
Note: Soy is mentioned 3 times in this patent in the
forms “Sojaölmodiﬁzierten” (soy oil modiﬁed) and “Sojaöl”
(soy oil). Address: PhD, Wiesbaden [Germany].
2878. Calland, J.W. 1951. The present status of soybeans as
a crop–The future (Continued–Document part II). Soybean
Digest. Dec. p. 18-20.
• Summary: (Continued): “About 95 percent of our meal is
used to feed our livestock and poultry. Soybean oil meal has
made possible the great advancement in the feeding of our
farm animals in the past two decades. Nevertheless, if all
our livestock and poultry were to be fed properly balanced
rations, according to our nutritionists, it would take a far
greater production of soybean oil meal. Michigan State has
recently estimated that 50 million pigs a year still suffer from
nutritional deﬁciencies.
“The agricultural experiment station workers have
carried on a broad program of research work on soybean oil
meal because of the economic need for an efﬁcient, lowpriced protein concentrate. They have shown that soybean
oil meal, when properly processed, is a high-grade source
of protein. Experiment station workers, extension workers,
county agents, and agricultural teachers in rural schools
recommend soybean oil meal for poultry and livestock
feeding. Feed manufacturers use soybean oil meal as the
principal source of supplementary protein in poultry and
hog feeds. It successfully competes with cottonseed meal,
linseed meal, gluten meal, and others, in dairy and beef cattle
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rations.
“Today, a vast step forward in swine and poultry feeding
is coming about through the addition of the B-12 supplement
and the antibiotic supplement to formula feeds containing
soybean oil meal. This will vastly increase the use of
soybean oil meal in feeds.
“Certainly a potent factor in increasing the use of
soybean oil meal is the thousands of feed salesmen who
daily sell the idea of properly balanced rations to our growers
of livestock and poultry. The promotion of sound feeding
practices will continue to grow and is bound to increase the
use of soybean oil meal as a feedstuff in the future.
“The industrial possibilities of soybean protein have
been scarcely touched. Although extensively used in
adhesives, textile processing, paper coating, spray materials,
and water paints, industrial uses are a ﬁeld of great promise
for future development.
“Soybean Oil: About 85 percent of our 1,200,000
tons of soybean oil goes into foods, shortening, margarine,
mayonnaise, salad dressings, and cooking fats. The
remainder goes into industrial uses. Much progress has been
made in the last few years in improving the oil, both for food
and for industrial purposes. Today, nearly one-half of all our
vegetable oil is now soybean oil. It exceeds the production of
all our animal food fats with the exception of lard. It is likely
that soybean oil will continue to be used largely for human
food. Its future markets will depend largely on the price
and supply of all food fats. However, its use for industrial
purposes is growing steadily. The use of soybean oil in
paints, lacquers, varnishes, oilcloth, linoleum, and many
other products is becoming increasingly important.
“In the ﬁeld of markets for soybean products there also
have been plenty of bad guesses. It seems to me that at some
time during at least half of the past 17 years I, have heard
wailing to the effect that there will never be a market for this
much oil, or this much meal, and then before the year was
out we would face a shortage of that particular product
“The Future: The soybean industry is relatively new in
America. Soybean oil, soybean oil meal, and the products
made from them have been on our markets for only a few
short years. Yet, in this brief time this amazing crop has
increased until today it is our major producer of both oil and
protein.
“Production of soybeans doubled at the beginning of
World War II, up from 100 million bushels to 200 million.
There were many who expected production to drop back
again to about 100 million bushels at the close of the war.
Instead, it has continued on up to approximately 300 million
bushels.
“What is ahead for soybeans? Up to now the industrial
or chemurgic uses of the soybean is only at the beginning.
We have only stepped our foot inside the door. Each year
brings new products and new markets. With our population
rapidly increasing and demanding more fats and proteins,

with livestock feeding and industrial uses of soybean
products constantly moving upward, the big need for the
soybean crop lies ahead.
“A year ago at the Springﬁeld meeting of the American
Soybean Association Clyde Hendrix predicted 500-millionbushel crops before many years. At the Cincinnati [Ohio]
meeting of the National Farm Chemurgic Council George
Strayer said the ‘heyday’ of the soybean lies ahead, and
it will not be many years until we will be producing and
utilizing, through increased chemurgic developments, crops
of 400 million and 500 million bushels of soybeans per
year.” Address: Managing Director, National Soybean Crop
Improvement Council.
2879. Chemurgic Digest. 1951. Laud soybean professor.
Dec. p. 16.
• Summary: “Tributes to Professor W.L. Burlison, head of
the Department of Agronomy at the University of Illinois
until his retirement in September, are continuing to appear in
the nation’s press.
“One of the most laudatory appeared in the Chicago
Tribune [on 27 June 1951, titled “Soy Bean Professor”].
About the former member of the Board of Governors of the
National Farm Chemurgic Council, it said:
“Prof. Burlison’s idiosyncrasy was the belief that soy
beans, a crop on which a few million heathen peasants
subsisted on the bleak plains of Manchuria, could compete
with King Corn on the prairies of Illinois. When the
Manchurian beans he planted didn’t do too well in the
Illinois climate, he refused to let well enough alone. He bred
hybrids that would grow hereabouts.
“In response to his urging, the lady professors of home
economics began pouring out all sorts of recipes. Originally
these didn’t have too much of a vogue, since the early soy
beans had all the piquancy of pasteurized wallpaper paste. So
Burlison, rather than admit he was wrong, turned out another
hybrid soybean that is pretty tasty.
“Another Burlison ﬁasco was feeding pigs on soy beans.
The pigs would eat the soy beans but no one would eat the
pigs. Their ﬂesh was oily, instead of fat. But when the beans
were sent to mills and oil extracted for use in paints and
plastics, the protein cake that was left provided just what the
state’s stock-feeding industry needed most.
“As a result of Prof. Burlison’s persistence in running
up blind alleys and turning the alleys into thru streets the
farmers of Illinois have in recent years planted as much
as 3½ million acres in soy beans. That’s about one acre in
every 16 in the state, including the town lots, city streets,
and swamps and lakes as well as the crop land. The soy bean
crop has sold for as much as 200 million dollars a season,
second in value only to corn.
“Prof. Burlison’s salary cost the soy bean farmers of
the state about two bushels of beans for every square mile
they plant to the crop, or two or three beans to the acre,” the
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Tribune stated.
A small portrait photo shows Dr. Burlison.
2880. Soybean Digest. 1951. General Mills adds to resin line.
Dec. p. 21.
• Summary: “General Mills Research Laboratories,
Minneapolis [Minnesota], have added a series of new
compounds to the company’s line of heat-sealing Polyamide
Resins. The new products are code named Polyamide Resin
No. 90, No. 90S, No. 93S, No. 94S, No. 95S and No. 100S.
General Mills claims that all of them may be used alone or
as modiﬁers for other resinous products. All are products
of soybean oil. Polyamide Resin No. 90 is a hard, tough
and brittle resin, made by the copolymerization of di- and
tri-linoleic acid and other acids with ethylene diamine. Like
all of General Mills’ Polyamides, it is resistant to greases,
oils, water and water vapor, alkalies, mild acids and many
organic solvents. But it has still better solvent resistance than
previous polyamide resins and has a higher melting point
(185º C. as compared with 105º C.)”
“Adding a small amount of antioxidant to Polyamide
Resin No. 90 or to other General Mills Polyamides produces
the stabilized products designated as No. 90S, No. 93S, No.
94S and 95S. At high temperatures, these stabilized resins
have a gel time approximately three times longer than have
the standard polyamides themselves. Because of their heat
resistance, the stabilized Polyamide Resins are recommended
for use in ‘hot melt’ applications.”
2881. Soybean Digest. 1951. Soy is leading industry protein.
Dec. p. 26.
• Summary: This is a review of the report “Marketing
Potential for Oilseed Protein Materials in Industrial Uses,”
by Arthur D. Little, Inc. USDA Technical Bulletin No. 1043.
1951. 124 p.
“Most of the non-food industrial usages for oilseed
proteins have been achieved at the expense of casein... Soyprotein isolate is widely substituted for casein in pigment
coating paper board for the purpose of binding pigments to
the paper stock and to each other. This is much the largest
use of proteins by the paper industry–about 14.5 million
pounds of soy-protein isolate and 20 million pounds of
casein are so used annually... In coating wallpaper, soyprotein isolate is preferred to casein because of rheological
characteristics, brighter ﬁnishes and lower price. About 5
million pounds of soy-protein isolate and 2.5 million pounds
of soy ﬂour are used for this purpose annually.”
Note: This is the earliest document seen (Jan. 2016) that
uses the word “rheological” (or “rheology”) in connection
with soybeans.
2882. Chile Delegation. 1951. Industrial plants. Conferencia
Interamericana de Agricultura, Segunda Reunion Regional
Latinoamericana para la Agricultura y la Alimentacion.

Trabajos tecnicos (Montevideo, Uruguay) Vol. 4. 552 p. See
p. 150-52. *
• Summary: This is the “Fourth Inter-American Agricultural
Conference, Second Latin American Regional Food and
Agriculture Reunion. Technical articles.”
This paper by the delegation from Chile contains a short
account of measures being taken to extend and improve
the cultivation of oil-bearing plants in Chile. Of greatest
importance is the sunﬂower, followed by groundnuts,
soybeans, sesame seeds, and spurge (Euphorbia lathyris),
and of the ﬁber plants hemp, ﬂax, and cotton.
2883. Bailey, Alton E. 1951. Industrial oil and fat products.
2nd ed. New York, NY: Interscience Publishers, Inc. 967 p.
1st ed. was 1945. For third ed, see Swern, D. 1964. [1173*
ref]
• Summary: This is the second edition of this excellent book.
Contents related to soy oil: Chap. 2. Reactions of fats and
fatty acids: Interesteriﬁcation (p. 40). Flavor reversion (p.
67-68). Chap. 5. Sources, utilization, and classiﬁcation of
oils and fats: Estimated world production (in million pounds)
of different fats and oils in 1949 (table, p. 116; soybean oil
is 7th after butterfat 6,186, lard 5,460, tallow and greases
4,440, peanut oil 3,932, rapeseed oil 3,383, cottonseed oil
3,200, soybean oil 2,980, coconut oil 2,600, linseed oil
2,374).
Chap. 6. Composition and characteristics of individual
oils and fats: Linolenic acid oils: Soybean oil (p. 171-73).
“Soybean oil has a typical ‘beany’ odor and ﬂavor. Like that
of other linolenic acid oils, the odor and ﬂavor of soybean
oil is inclined to return after the oil has been rendered
completely odorless and ﬂavorless by high-temperature
steam deodorization.”
Chap. 7. Cooking and salad oils, salad dressings:
Introduction, olive and other naturally ﬂavored oils,
neutral cooking oils, neutral salad oils, salad dressings
(Mayonnaise...) (p. 199-201).
Chap. 9. Butter and margarine. Concerning margarine:
Historical. Margarine legislation. Flavor. Consistency.
Ingredients. The history section begins: “Margarine was
invented during the Franco-Prussian War by the French
chemist, Mége-Mouriés. It won for the inventor a prize
offered by Napoleon III for a satisfactory butter substitute.
The award of the prize was made in 1870. By 1872 the
product appears to have attained commercial importance in
France.”
Chap. 11. Soap and other surface-active agents. Section
10, titled “Natural fatty surface-active agents” (p. 401-02)
discusses phosphatides and soya lecithin.
Chap. 15. Extraction of fats and oils: Brief history of
pressing oilseeds, basket-type extractor, Blaw-Knox Rotocel
extractor.
Chap. 17. Hydrogenation. The modern hydrogenation
process had its origin in the classical research of Sabatier and
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Senderens conducted in about 1897-1905. Actually Sabatier’s
experiments studied hydrogenation in the vapor phase only.
A process for hydrogenation of liquids (triglycerides) was
patented by Normann in 1903. “Title to the Normann patent
passed to the British ﬁrm of Joseph Crossﬁeld [sic, Crosﬁeld]
& Sons, and hydrogenation is said to have been employed
on a limited scale in the treatment of whale oil in England in
1906 or earlier. Potentially, however, the greatest use for the
process lay in the United States, where a vast production of
cottonseed oil awaited technical developments which would
permit its conversion to the plastic edible fat demanded by
American tradition and custom.” In 1909 Procter & Gamble
Co. acquired the American rights to the Crossﬁeld patents,
and 1911 introduced Crisco, its hydrogenated cottonseed
oil shortening. Later a court decision invalidated the 1915
Burchenal patent, under whose broad claims the Procter &
Gamble shortening was the manufactured. This cleared the
way for other companies to manufacture similar products.
The hydrogenation process is of great importance in
modern oil and fat technology. It is used on a vast scale in
both the soap and edible fat industries for hardening liquid
oils and for improving the resistance of fats and oils to
deterioration through oxidation or ﬂavor reversion. To a
much greater extent than any other process it has contributed
to the present high degree of interchangeability among a
wide variety of fats and oils.
Chap. 18. Deodorization: Historical, nature of
deodorization process... “The ﬁrst use of steam deodorization
in the United States is attributed to Henry Eckstein. The
process was improved by David Wesson, who introduced the
European practice of using vacuum-producing equipment in
conjunction with steaming, and ﬁnally brought the process
to its modern state of perfection by the combination of high
vacua with high temperatures... Deodorized cottonseed
oil was soon used on a huge scale as an ingredient for lard
substitutes or ‘shortenings,’ and to a lesser extent as a salad
or cooking oil. Large quantities of soybean oil and other
vegetable oils are now consumed in these products.”
Chap. 19. Fat splitting and esteriﬁcation (p. 813-14).
The “interesteriﬁcation” refers to “that class of reactions in
which a fat or other material composed of fatty acid esters
is caused to react with fatty acids, alcohols, or other esters,
with the interchange of fatty acid groups.” Address: Director
of Research, The Humco Co., Memphis, Tennessee.
2884. Bradley, Theodore F. 1951. Nonedible soybean oil
products. In: K.S. Markley, ed. 1951. Soybeans and Soybean
Products. Vol. II. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 853-90. [153 ref]
• Summary: Contents: 1. Introduction. 2. Advances in
scientiﬁc concepts: General considerations, heat-induced
gelation, oxidation and drying of oils, double bond reactions.
3. Technological progress: Bodied oils, alkyd resins,
“maleinized” oils, reesteriﬁed oils, isomerized oils, solvent-

partitioned oils, other oil derivatives. 4. Uses of soybean oil:
Paints, varnishes, and enamels (emulsion paints, industrial
enamels, use in industrial ﬁnishes, automobile enamels,
varnishes), inks and stains, sealing and caulking compounds,
linoleum and oilcloth, core oils, new uses. Address: Organic
and Applications Dep., Shell Development Co., Emeryville,
California.
2885. Burnett, R.S. 1951. Soybean protein industrial
products. In: K.S. Markley, ed. 1951. Soybeans and Soybean
Products. Vol. II. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 1003-54. [139 ref]
• Summary: One of the best early summaries of industrial
uses of soybeans. Contents: 1. Manufacture of soybean
protein: Introduction, nature and evaluation of protein
modiﬁcation, choice of raw materials, industrial isolation
and modiﬁcation processes, improvement of color, plant
operation and equipment. 2. Industrial utilization of soybean
ﬂour and isolated protein: Introduction, control of bacterial
and mold growth, plywood glues, soybean ﬂour papercoating adhesives, Soybean protein [isolate] paper coating
adhesives, paper and textile sizes (paper sizes, textile sizes),
water-thinned paints, plastics, textile ﬁbers, ﬁre foam
stabilizers, tacky and remoistening adhesives, printing inks,
miscellaneous uses.
“The ﬁrst large-scale industrial use of soy ﬂour was
the development of plywood glue in the Paciﬁc Northwest
about 20 years ago by I.F. Laucks and Glenn Davidson, who
imported specially prepared hydraulic pressed soybean meal
from Manchuria. The Douglas ﬁr plywood industry needed
a cheap, water-resistant adhesive. While casein was suitable
for the purpose, it was more costly and subject to wide
ﬂuctuations in price and availability. Soybean ﬂour adhesives
produced a strong bond which, although not waterproof, is
highly water resistant. Because the adhesive mixtures are not
tacky, the glued veneer is easy to handle, and therefore the
manufacturing process can be speeded up considerably... In
1942, 60 million pounds of soybean glue (dry basis) were
used for gluing plywood. This amount, together with a small
amount of casein glue, represented 85% of the total plywood
glue production. By 1945, the amount had fallen to 70%. In
1947, consumption of soybean glue was 25 million lb. Dike
(pers. comm. 1947) estimates that two-thirds of the 1947
production of Douglas ﬁr plywood was glued with soybean
adhesive and hence intended for interior use, while onethird (wet basis) was glued with phenolics and intended for
exterior use. In the plywood industry as a whole, soybean
glues represent, on a dry basis, by far the largest tonnage of
any type of adhesive.”
“It is noteworthy that the single largest use of casein and
[isolated] soybean protein is in paper coatings. The average
1940-46 consumption of casein in the U.S. was about 65
million lb and of soybean protein about 15 million lb,
approximately one half of each amount being consumed in
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paper coatings.
“Production of soybean ﬁber had reached 900,000–
1,200,000 pounds by 1939 in Japan. No production of
soybean ﬁber in Japan during and after the war has been
reported. Pilot plant production of soybean ﬁber by the Ford
Motor Company reached 5,000 pounds per day in 1940, but
production was subsequently discontinued and the plant and
equipment disposed of to The Drackett Company.
“The Federal Trade Commission, recognizing the
potential and increasing importance of man-made protein
ﬁbers, has adopted for them the general name ‘Azlon,’
following the same pattern of using ‘Rayon’ for synthetic
cellulose ﬁbers... All protein ﬁbers made on a commercial
or pilot plant scale possess low dry and especially low wet
strength.”
Synthetic protein ﬁbers can be classiﬁed and discussed
in terms of the “wool model” or the “silk model.” The
mechanical properties of each of these two ﬁbers is related to
its structure. Wool has long-range elasticity but moderately
low strength, whereas silk has much greater strength, but a
signiﬁcantly lower range of elasticity. The “full realization
of the fact that that textile ﬁbers are, for the most part, made
of ﬁbrous molecules has undoubtedly been one of the major
factors contributing to the present activity in the ﬁeld of
synthetic ﬁbers.”
“During World War II, the greater part of the isolated
soybean protein produced was hydrolyzed and used by the
U.S. Navy to prepare a foam for ﬁghting oil and gasoline
ﬁres on war ships. A soybean protein solution was fed into
a water stream and the mixture converted into a foam by
means of an aerating nozzle.”
Tables show: (165) Effect of water-ﬂake ratio on
recovery of soybean protein. (166) Performance of
gyrating screen with petroleum-naphtha extracted ﬂakes
extracted at pH 9.5. (167) Properties of phenolic plastics,
containing treated soybean meal, prepared by wet and dry
compounding. (168) Properties of high-impact, cord-ﬁlled,
soybean protein-modiﬁed phenol-formaldehyde molding
compounds. (169) Properties of Soybean Azlon Fiber (R.A.
Boyer, The Drackett Co., private communication, 1 Nov.
1948).
Figures show: (203) Graph of viscosity-pH curves
for 14% solutions of unmodiﬁed soybean protein, 18%
solutions of modiﬁed soybean protein, and 18% solutions
of casein. (204-210) Graphs concerning paper coating with
isolated soybean protein: Parts of adhesive per 100 parts of
pigment in Denison wax test; amounts of casein, soybean
protein, oxidized corn starch, and thin boiling starch that
must be used with clay and calcium carbonate to produce
a coated paper with Denison wax test of 4-5; brightness of
papers coated with clay and calcium carbonate, sized with
soy protein and other sizings; opacity of papers coated with
clay and calcium carbonate, sized with soy protein and
other sizings; receptivity of ink on papers coated with clay

and calcium carbonate, sized with soy protein and other
sizings; smoothness of papers coated with clay and calcium
carbonate, sized with soy protein and other sizings; gloss of
papers coated with clay and calcium carbonate, sized with
soy protein and other sizings, to produce a coated paper
with Denison wax test of 4-5. Address: Protein By-Products
Research, Research and Technical Div., Wilson & Co.,
Chicago, Illinois.
2886. Deuel, Harry J., Jr. 1951. The lipids: Their chemistry
and biochemistry. Vol. I: Chemistry. New York and London:
Interscience Publishers. 982 p. Index. 12 cm. [500+* ref]
• Summary: An excellent review of the early literature.
Octadecenoic acids (p. 13). It comprises 85% of olive oil and
seems to be the chief component of fats of warm-blooded
animals. Because of the presence of a double bond in the
molecule, the monoethenoid acids can exist in either a cis or
a trans form. Oleic acid is the cis isomer of 9-octadecenoic
acid, while elaidic acid is its trans isomer. Although the cis
-> trans rearrangement may be readily accomplished by
chemical means, it apparently cannot be brought about in the
animal body. Elaidic acid is never found in natural products;
however, if fed to animals, it may be laid down in the depot
fat.
Table 2 (p. 14-15) is titled “Monoethenoid acids
most commonly found in natural fats.” Oleic acid was
discovered in 1815 by Chevreul in pork fat. Vaccenic acid
was discovered in 1844 by Lerch in butter, then in 1928 by
Bertram in beef fat.
Vaccenic acid (p. 16), an isomer of oleic acid
(11-octadecenoic acid), is of special interest because of its
occurrence in animal fats such as butter, lard, mutton, and
beef fats, and its absence from such vegetable oils as corn,
cottonseed, soybeans, and coconut. However it is present in
hydrogenated vegetable fats. Grossﬁeld and Simmer (1930)
reported 1.49% of vaccenic acid in margarine.
The section on “Isomerism of fatty acids” (p. 84-85)
discusses: Simple structural isomerism (nucleus or chain
isomerism, positional isomerism {frequently observed
and probably most important}, and functional or group
isomerism), stereoisomerism or space isomerism (optical
isomerism, geometric or cis-trans isomerism). In geometric
isomerism the shape of the molecule will differ according
to whether the two carbon atoms attached by double bonds
is of such a nature that the molecule is partially folded back
on itself (cis) or extended to the maximum length (trans).
The best known examples of such isomers are oleic and
elaidic acids, which represent, respectively, the cis and trans
forms of 9-octadecenoic acid. Elaidinization is the process of
isomerization of a cis to a trans form. The general reaction
was discovered over 100 years ago (in 1819) by Poutet.
The section on hydrogenation (p. 148-153, 275)
includes a history of its development. The advent of catalytic
hydrogenation was a result of the classic was a result of
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the classical experiments of Sabatier and Senderens (gives
5 citations from 1899 to 1902). These were summarized
by Sabatier in 1923 in a book titled Catalysis in Organic
Chemistry, translated into English by E.E. Reid. This
discovery of and research on the catalytic process has made
possible the extensive commercial application of this technic
not only to fatty acids and more especially their triglycerides,
but also to a large number of related products. The industrial
development was stimulated by the research of W. Normann,
who on 21 Jan. 1903 patented the catalytic transformation
of liquid marine and vegetable oils into solid white fats.
W. Ipatieff (Ipatiew, 1904) helped to introduce the modern
methods of catalytic hydrogenation by demonstrating that
reactions were possible with high-pressure hydrogenation
which could not occur under the conditions formerly
employed. In hydrogenation, nickel is the main metal
catalyst used for saturation of double bonds.
Table 15 (p. 208) gives the fatty acid composition of
various vegetable oils (incl. soybean and peanut oils). Table
24 (p. 236) gives the constants of 25 common fats and oils,
incl. soybean oil, peanut oil, sesame oil, human fat, etc. For
each is given: Speciﬁc gravity, refractive index, melting
point, saponiﬁcation number, iodine number, and ReichertMeissl number. Table 36 (p. 270) gives the critical solution
temperature and per cent solute by weight of 8 fats (incl.
soybean oil) in liquid propane.
The section titled “Chemical properties of fats and
oils” (p. 274-76) discusses hydrolysis, hydrogenation, and
interesteriﬁcation. Drying and hardening properties (p. 30001). “The unsaturated linkages of fat are responsible not
only for the development of oxidative rancidity but also for
the formation of hard insoluble ﬁlms. This reaction, which
is of great importance in the paint and varnish industry,
involves the formation of polymers following the absorption
of oxygen.” Soybean oil is a semidrying oil. A drying oil
(such as tung, linseed, poppyseed, sunﬂowerseed, hempseed,
walnut, or ﬁsh oil), when spread in a thin layer on a glass
plate, will dry to an acetone-insoluble ﬁlm in 2-6 days. A
semidrying oil (such as soybean, corn, cottonseed, rapeseed,
or mustard oil) will become somewhat sticky after a week,
whereas the “nondrying” oil (such as olive, peanut, castor, or
coconut oil) will still be ﬂuid after exposure to air for 18 to
20 days.
Table 45 (p. 302) shows the indices of drying power and
components of 14 drying and semidrying oils. Oils which
have the highest “quick-drying index” (i.e. dry the fastest,
based on Hilditch 1948 formula) are: Perilla (50), conophor
(50), linseed (35), lumbang or candlenut (22), rubberseed
(12-16), soybean (soluble fraction, 10), soybean (5),
nigerseed (3).
More on soybean oil: Sitosterols in (soybean oil contains
mainly gamma-sitosterol, p. 352). Stigmasterol in (p. 353).
Seed waxes (p. 383. “Most seeds contain waxes in the hulls,
but they are found mixed with the triglyceride oils when the

oil is expressed or extracted. The waxes occur in smaller
quantities than do the triglycerides... Soybean wax (Glycine
soja), celery seed, and sesame seed (Sesamum indicum L.) all
contain waxes which have been studied”).
Note 1. This is the earliest English-language document
seen (Oct. 2017) that contains the term “Soybean wax.”
However this wax is not related to candles.
Soyasapogenol-A, B+D, and C as saponins and probable
triterpenes (p. 386). Note 2 This is the earliest Englishlanguage document seen (Oct. 1999) that uses the term
“soyasapogenol” or “soyasapogenols.” Other hydrocarbons–
Gadusene isolated from the unsaponiﬁable fraction in (p.
402). Inositol and lipositol from (p. 450-51). Alpha-carotene
in (p. 535). Tocopherols (vitamin E and delta-tocopherol)
in soybean phosphatides (p. 798). Vitamin K in (p. 83154). Note 3 In Sept. 1937 Almquis and Stokstad ﬁrst found
vitamin K (anti-hemorrhagic vitamin) in soybean oil. Pure
vitamin K was ﬁrst isolated (not from soybeans) in 1939,
almost simultaneously by the Dam-Karrer group and by
Doisy and co-workers.
Concerning the phosphatides and lecithin: Historical
development (p. 407-08). The lecithins: Structure and
distribution (p. 408-09). “The ﬁrst proof of the existence
of complex fatty compounds is generally credited to
Fourcroy, whose experiments were reported as early as
1793; Vauquelin (1812), however, was the initial investigator
to prove the presence of bound phosphorus in the fat-like
material of the brain. The work of Gobley (1846-47) was
particularly outstanding, since it demonstrated for the
ﬁrst time the presence of a phosphatide in egg-yolk. This
substance was ﬁrst christened lecithin [in 1850] after the
Greek equivalent of egg-yolk, lekithos.”
The section titled “The digestibility of oils and fats”
(p. 905) states: “With very few exceptions, all natural
animal and vegetable fats melting below 50ºC (122ºF) are
practically completely digested by the normal individual.”
The coefﬁcient of digestibility for most vegetable fats
ranges from 95 to 99. Rapeseed oil is 99. Soybean, coconut,
cottonseed, English walnut, olive, peanut, and sesame seed
oils are all 98. Avocado fat is the lowest seen at 88.
Page 906 adds: “Moreover hydrogenated fats, such as
shortenings and margarines, present the same high values
for utilization as is the case with natural fats, provided that
the melting points of these fats are below 50ºC. Both butter
and a margarine prepared from a hydrogenated vegetable
fat had coefﬁcients of digestibility of 97%.” Address:
Dean, Graduate School and Prof. of Biochemistry, Univ. of
Southern California, Los Angeles.
2887. Drackett Company (The). 1951. Annual report.
Cincinnati, Ohio. 13 p. 28 cm. For the ﬁscal year ended Sept.
30, 1951.
• Summary: Compared to the previous year, sales increased
16% to $24,817,599. Net proﬁt for the year increased 35% to
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$792,042. Inside the front cover, photos show the executive
ofﬁces on Spring Grove Ave. in Cincinnati, and the plants
at Cincinnati and Sharonville. New facilities installed early
in 1951 increased production of protein [Drackett Industrial
Protein] by 35% in ﬁscal 1950-51. Address: Executive
ofﬁces: 5020 Spring Grove Ave., Cincinnati, Ohio.
2888. Jordan, Louis Arnold. ed. 1951. Oils for the paint
industry: A comprehensive review of the natural drying and
semi-drying oils for use in paint manufacture, including
new experimental studies. Teddington, Middlesex, England:
Research Association of British Paint, Colour and Varnish
Manufacturers. 264 p. See p. 63. Illust. *
Address: England.
2889. Laumont, Pierre; Blanchard, Marcel. 1951. Conseils
pratiques sur la culture du soja dans la région de Bône
[Practical advice on the cultivation of soybeans in the region
of Annaba (Bona), Algeria]. Bone: Union Agricole de l’Est
Algérien. 7 p. 23 cm. [Fre]
• Summary: Contents: Introduction. Industrial uses of the
soybean plant. Food uses of soybeans. The soybean in
agriculture. Cultivation of soybeans for seed. Cultivation of
soybeans for forage.
“Introduced to Algeria more than 55 years ago [i.e., prior
to 1900], the cultivation of soybeans has been recognized and
extolled many times in our three geographical departments
(départements). Because of its incontestable merits, its good
adaptation to a number of Algeria’s local situations, and its
multiple uses, as much from the agricultural point of view as
from the alimentary and industrial, the soybean deserves to
be grown on a large scale on the plain of Annaba (Bône).”
Note: Annaba is a department of northeastern Algeria.
Formerly Bône and also known as Bona, it is also a seaport
in northeastern Algeria, 70 miles northeast of Constantine.
Address: 1. Professeur; 2. Chef de Travaux. Both: Ecole
Nationale de Agriculture d’Alger (Algeria).
2890. Lehman, R.W.; Embree, N.D. 1951. Soybean oil byproducts. In: K.S. Markley, ed. 1951. Soybeans and Soybean
Products. Vol. II. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 833-52. [147 ref]
• Summary: Contents: 1. Fatty acids: Utilization of fatty
acids from reﬁnery foots, utilization of fatty acids from
deodorizer scum. 2. Sterols: Nature of soybean oil sterols
(composition, chemical structure), recovery of sterols
from soybean oil (sterols from reﬁnery foots, sterols from
deodorizer scum, sterols from molecular distillates), uses
of soybean oil sterols (preparation of steroidal hormones,
preparation of vitamin D, other uses of sterols). 3.
Tocopherols: Nature of soybean oil tocopherols (components
of the “Vitamin E” fraction, tocopherol content of soybean
oil), recovery of tocopherols from soybean oil (tocopherols
from reﬁnery foots, tocopherols from deodorizer scum,

tocopherols from molecular distillates), uses of soybean
oil tocopherols (use as an antioxidant, physiological uses).
Address: Distillation Products Industries, Rochester, New
York.
2891. Markley, Klare S. ed. 1951. Soybeans and soybean
products. Vol. II. New York, NY: Interscience Publishers
or John Wiley & Sons. p. 541-1145. Illust. Author index
(including authors cited in footnotes). Subject index. 24 cm.
[1501 ref]
• Summary: One of the best books about soybeans, soy
protein products, and soyfoods ever written. Contains 11
chapters by various authors; each is cited separately. The
chapters are grouped under the following headings: C.
Processing (continued). D. Utilization of soybean products.
Volume II ends with an author index and a subject index to
both volumes. Address: 2310 Calhoun St., New Orleans,
Louisiana.
2892. Shen, Tsung-Han. 1951. Agricultural resources of
China. Ithaca, New York: Cornell University Press. xviii +
407 p. See p. 49, 247-50, 345. 25 cm. [3 soy ref]
• Summary: Under “Insects injurious to miscellaneous food
crops,” page 49 notes: “Twenty-four species of soybean
insects were found in Kwangsi by the National Agricultural
Research Bureau in 1940. The most injurious ones are
Agromyza phaseoli Coquillett, Coptosoma punctatissima
Mont., Corigetus sp., Mylabris cichorii L., and Etiella
zinckenella Treitschke. In 1940, in Kwangsi Province, the
loss of the soybean crop due to these insect pests was over 90
per cent of the total crop.”
In part IX. Oil Crops, Chapter 27 is titled “Soybeans.”
It discusses important areas of production, soybean regions,
uses, home consumption, and foreign trade. During the
period 1931-37, soybean production in China averaged
6,093,000 tonnes (metric tons). In Manchuria, soybean
production is largely centered in the Liao and Sungary
(Sungari) valleys. In China proper the top 6 soybean
producing provinces are (in 1,000 metric tons): Shantung
1,574, Kiangsu 1,130, Honan 734, Szechwan 483, Anhwei
405, Hopei 312. But by 1947, soybean production had fallen
to 5,478,000 tonnes, which was 10% below the 1931-37
average.
A large part of the soybean crop produced in China
proper is consumed as food rather than being crushed for oil
and meal. An estimated 27% of the crop is crushed in the
rural districts, and 31-32% in the industrial centers. “Much
of the oil produced by crushing is also used as a staple food,
particularly by the lower-income groups, who consume
large quantities of crude oil. Some of the oil is used in the
manufacture of low-grade soap and certain paints. The
pressed cake, after the extraction of oil, is used both as a
livestock feed and as a fertilizer.
“With Manchuria excluded, China, despite her large
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production, has never been able to meet her domestic
demand for soybeans. According to the Chinese customs
returns, the annual average exports from China, 19341939, of soybeans, oil, meals, and cakes in terms of seed
amounted to only about 9,472 metric tons, while her imports
averaged about 39,305 metric tons. These ofﬁcially recorded
imports are believed to be lower than the actual amounts,
as it is understood that large-scale smuggling was then in
existence. The Manchuria customs statistics put the average
of Manchuria’s export of soybeans to China during the same
period at no less than 264,958 metric tons. If this ﬁgure is
accepted, China proper would have an import excess of
255,486 metric tons in a normal year. Consumption was
possibly higher during the Sino-Japanese War, as soybean
oil also served for illuminating purposes in the absence of a
supply of petroleum products...
“Vegetable oils and seeds are the most outstanding
among Chinese exports of modern times. Included under this
classiﬁcation are eleven major oils and oil-yielding materials:
soybeans, tung oil, peanuts, rapeseed, cottonseed, sesame
seed, tea oil, linseed, perilla, castor seed, and hempseed, with
their related by-products, in addition to a number of minor
oils and seeds. Exports of vegetable oils and seeds, which
came into the foreign-trade picture around 1900, rose rapidly
and soon overtook the long-established trade in silk and tea.
By 1920 this category of commodities was the leading group
of all Chinese exports, with soybeans from Manchuria as the
main item. In 1931, Manchuria became a separate customs
unit. Since then the Chinese Customs Returns, which did
not include the trade of Manchuria, have shown tung oil as
the leading export, a position it still maintains.” Address:
Member of the China-United States Joint Commission on
Rural Reconstruction and former Director of the National
Agricultural Research Bureau, Ministry of Agriculture and
Forestry, Nanking, China.
2893. Stanley, Joseph. 1951. Production and utilization of
lecithin. In: K.S. Markley, ed. 1951. Soybeans and Soybean
Products. Vol. II. New York: Interscience Publishers or John
Wiley & Sons. xvi + 1145 p. See p. 593-647. Chapt. 16. [162
ref]
• Summary: Contents: 1. Occurrence and composition:
Occurrence, structure and composition, nomenclature. 2.
Manufacture. 3. Commercial lecithins. 4. Physical properties.
5. Chemical properties. 6. Utilization of lecithin: Margarine,
chocolate (measurement of viscosity of chocolate),
confectionery and ice cream, baked products (bread, cakes,
biscuits, cookies, and crackers), macaroni, edible oils and
fats, antioxidants, pharmaceuticals, paints and printing inks,
rubber and petroleum, leather and textiles, cosmetics, soaps,
and miscellaneous applications. 7. Synthetic substitutes and
other lecithins. 8. Analysis of lecithin: Rapid volumetric
determination of phosphorus (standardization of 0.1 N uranyl
nitrate, determination), determination of small amounts of

lecithin. 9. Statistical and market analysis. Figures show: (0)
Structural formulas of phosphoglycerides, phosphoinositides,
phosphosphingosides, galactosphingosides, synthetic
products. (160) Margarine Votator (Courtesy The Girdler
Corp.). (161) High-speed, ﬁve-high roll mill for grinding
chocolate ingredients (Courtesy J.M. Lehman Co.). (162)
Photomicrograph (x 125) of milk chocolate. Left, before
reﬁning; right, after reﬁning (Courtesy Lehman Co.).
(163) Relative reduction in viscosity of a dark chocolate
by addition of cocoa butter and lecithin: (A) optimal
percentage of lecithin [0.35%], and (B) saving in cocoa
butter. (164) Chocolate melting and tempering kettle with
automatic temperature control (Courtesy J.W. Greer Co.).
(165) Chocolate enrober (Greer Co.).
(166) Effect of temperature on the viscosity of chocolate
liquor and various types of chocolates: (1) chocolate liquor,
(2) light, sweet chocolate, and (3) dark sweet chocolate.
(167) Effect of temperature on the viscosity of various
types of chocolate: (4) 18% milk plus 0.25% lecithin,
(5) 18% milk without lecithin, (6) buttermilk plus 0.15%
lecithin, and (7) 12% milk without lecithin (lecithin lowers
viscosity of chocolate).
(168) MacMichael viscometer used in determining the
viscosity of chocolate (Courtesy Eimer & Amend). (169)
Graph for converting MacMichael viscometer readings to
poises.
Tables show: (96) Speciﬁcations for commercial lecithin
(6 common types; plastic or ﬂuid, unbleached, singlebleached, or double-bleached).
(97) General proximate constants of commercial lecithin
(iodine value, saponiﬁcation value, speciﬁc gravity at 25ºC,
pH, isoelectric point pH, etc).
(98) Approximate chemical composition of soybean
lecithin (incl. phosphatidylcholine 21%, soybean oil 333%,
etc.).
(99) Formula for typical table margarine (incl. Melted
vegetable fat {setting point 28ºC} 80.00% and 0.30%
soybean lecithin).
(100) Effect of moisture on viscosity of chocolate
with and without lecithin (viscosity is expressed in degrees
MacMichael).
(101) Effect of agitation on viscosity of aerated
chocolate (agitation causes viscosity to decrease with time).
(102) Scores of bread made with doughs containing
varying percentages of soybean lecithin (lecithin percentages
are 0, 0.15, 0.25, 0.50, and 0.75. For the best score use 0.15
to 0.50% lecithin).
(103) Antioxidant effect of lecithin in lard used in
making crackers (0.15% lecithin extends the shelf life of
crackers to 300 days at room temperature, vs. 160 days with
no lecithin).
(104) Effects of surface-active agents on ﬂow properties
of ultramarine blue and iron blue [colors or pigments]
(plastic viscosity is measured in poises; lecithin reduces
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the viscosity of these pigments in glycerol, mineral oil, or
varnish).
(105) Effects of surface-active agents on ﬂow properties
of barium lithol toner and carbon black.
(106) Change in ﬂow properties in titanium dioxide
dispersions on addition of water (in mineral oil or in linseed
varnish).
(107) Effect of soybean lecithin on lubricating oil,
Underwood Test 325ºF, for 20 hours, cadmium-silver
bearings (0.5% lecithin).
(108) Effect of soybean lecithin on lubricating oil, Sohio
Oxidation Test (0.5% lecithin).
(109) Effect of soybean lecithin on lubricating
oil, Chevrolet Engine Test (0.5% lecithin improves
performance).
(110) Sunlight stability of treated, cracked, leaded, highoctane gasoline with added soybean lecithin (10 lb lecithin in
1,000 bbl gasoline slows the rate of haze formation).
(111) Estimated United States and world production of
vegetable oils and lecithin.
Originally soybean lecithin was considered to be an
undesirable sludge, because the hydrated form tends to
ferment producing bad-smelling substances. Thus, the main
problem was to dispose of it without creating a nuisance.
In Manchuria and Germany, where expeller and solvent
extraction plants were installed, it was decided to dry under
vacuum the hydrated substance which had been removed
from the oil using a centrifuge. This dried residue was
named “soybean lecithin,” and initially no uses for it could
be found. Researchers began to look for new applications,
and initially they thought it could be used in nerve tonics
like sodium phosphates and phytin, but such applications
would consume very little lecithin. Over the last 20 years,
thousands of commercial applications have been discovered,
yet these use less than 20% of the lecithin that is potentially
available.
The total production of soybean lecithin in the USA was
estimated at 8 million lb in 1948, while about 32.5 million
lb which could be produced is not recovered. About 94%
of the lecithin recovered in the USA comes from soybeans.
Soybean oil yields an average of 2.65% commercial
lecithin; other vegetable oils yield on average only about
0.5% lecithin. The large present and potential production of
lecithin has caused the price per pound to drop from about 75
cents 20 years ago to about 15 cents in 1950 (p. 593-94, 64447).
Historically, the manufacture of soybean lecithin began
in the late 1920s in Germany with its recovery from expeller
soybean foots, which were composed of phosphatides,
phytins, sterols, glycerides, carbohydrates, gums, water and
some soybean meal. After dehydrating the sludge at low
temperature under vacuum, it was extracted with various
solvents such as methanol, ethanol, benzene, etc. The extract
was puriﬁed by re-extraction with acetone to remove the

nonphosphatides. Then the residue was redissolved in an
appropriate glyceride carrier to make commercial soybean
lecithin. This process made a good, stable lecithin, but the
various steps made it expensive.
The installation in Germany of solvent extraction plants
for processing soybeans offered a convenient method of
separating and purifying the lecithin without the use of
solvents. The ﬁrst good process was developed by Bollmann
of the Hanseatische Muehlenwerke, A.G., in Hamburg, and
patented in Germany on 8 Oct. 1923 (No. 382,912) and later
in the USA on 12 June 1928 (No. 1,673,615). A detailed
description of process is given (p. 601).
World soybean lecithin production in 1948 is estimated
at 10 million lb. Another 2 million lb of vegetable lecithin
was recovered worldwide, including corn lecithin in the
USA, peanut lecithin in England, and rapeseed lecithin in
Germany and elsewhere in Europe. During the period 19341938 soybean lecithin was produced in the USA, Germany,
Japan, Denmark, and Norway. “It can safely be said that
during 1934-1938 the world utilized only about 4% of its
potential production of soybean lecithin, and it is doubtful
whether more than 10% was utilized even in 1948.”
“The lecithin that is not recovered is left in emulsion
form or in the foots, and is either thrown away or at best is
mixed with the press cake or sold for soap stock. At least
96% of the potential production of vegetable lecithin of the
world suffers this fate.”
Note: This is the earliest dated English-language
document seen (March 2016) that contains the word
“phosphatidylcholine”–written as one word. Address: Joseph
Stanley Co., Chicago, Illinois.
2894. Aarhus Oliefabrik AS. [Aarhus Oil Factory AS]. 1951?
Danish business encyclopedia: http://www.rosekamp.dk/
Krak_forretn/text_OK.pdf Undated. [Dan]
• Summary: The company was founded in 1918
as a continuation of the business started by Aarhus
Palmekaernefabrik in 1871, which was operated by Aarhus
Oliefabrik Ltd., since 1892.
Aarhus Palmekaernefabrik was founded by the ﬁrm of
Adler, Wulf and Meyer, with the support of businessmen
such as Pontoppidan, Hans Broge, etc. The factory’s ﬁrst
director was Alfred V. Kieler (born 1844).
The original factory was primarily based on the
production of palm kernel cake for Danish agriculture, while
the oil pressed from the palm kernels, which was considered
a by-product, was largely exported. In the 1880s, Kieler built
a plant in Liepaja (Libau), Latvia.
Around 1892, when interest in using edible oils for
producing margarine came about, a steady annual increase in
the production of sesame, peanut, palm kernel and coconut
oils began under the leadership of director Fredrik Lausen
(born 1866), which found particular use in the margarine
industry. The signiﬁcant technical improvements, especially
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in oil quality which are characteristic of subsequent years’
developments, can be speciﬁcally attributed to the later
technical director and engineering Ph.D., M.C. Holst (born
1875).
In 1902, a subsidiary by the name of Oelwerke Teutonia
was founded in Harburg, Germany, near Hamburg, and in
1907 a reﬁnery was established in England under the name
of Erith Oilwork Ltd, which was sold to the Maypole group
in 1915, whereas Teutonia was liquidated in 1928.
The construction of an expansion began in 1917, in
south part of Aarhus harbor, where later on a hydrogenation
plant, reﬁnery and other facilities for processing oils and
their by-products were established. Warehouses, tanker
facilities, garages and machine shops, etc. were also built
there.
Aarhus Oliefabrik AS currently has two production
facilities in Aarhus: The “Town” plant and the “Harbor”
plant, located in the city of Aarhus and the south harbor
section of Aarhus, respectively, as well as a factory in
Esbjerg. The company also owns subsidiaries in Casablanca,
Morocco; Colombo, Sri Lanka; and in Makassar on Sulawesi
(Celebes), in Indonesia.
The company focuses on processing all varieties of
oil seeds and kernels, as well as whale and ﬁsh oils, and
currently produces: (1) All types of edible oils and fats for
the margarine industry, as well as for the production of
chocolate, biscuits, caramels, toffees, wafers and the like;
vegetable oils for canneries and household use; vitamin and
lecithin compounds. (2) Standardized crude oils, waste oils
and sebacic acid for the production of all types of soaps
and cosmetic articles. (3) Glycerine and stearic acid. (4) Oil
cakes and meal for animal feed concentrate.
Since 1946, the company has also produced casein in
collaboration with the Danish Dairy Cooperative and the
Danish Casein Producers’ Marketing Cooperative.
During both world wars, various substitute products
were produced at the Aarhus factory when supplies of
raw materials were interrupted. From World War I these
included potato ﬂour, glycose, heather tea, whale oil
products, etc., and from World War II the processing of cattle
hair, production of caffeine, coffee ﬂavoring, pectin, axle
grease, etc., the drying of corn, vegetables and sugar beets.
Domestically-grown oil raw materials like mustard seed and
ﬂax seed were also processed.
In the years before the war, Aarhus Oliefabrik AS
supplied about half of Denmark’s consumption of animal and
vegetable oils, and about 45% of the factory’s production
was exported.
Aarhus Oliefabrik AS’s share capital, which in 1948 was
increased by 5 million DKK, is 15 million DKK.
The company’s administration presently consists of
directors B. Skjold (born 1882) and C.O. Gravenhorst (born
1884). Address: Aarhus.
Note: Translated by Thor Truelson of Minneapolis,

Minnesota.
2895. [Dansk Sojakagefabrik AS]. [Danish Soy Cake Factory
AS]. 1951? Danish business encyclopedia: http://www.
rosekamp.dk/Krak_forretn/text_OK.pdf Undated. [Dan]
• Summary: Founded in 1909, with the July 8 corporate
by-laws of AS Det Ostasiatiske Komagni (the East Asiatic
Company Ltd.) and currently owned by AS Det Ostasiatiske
Industri og Plantage Komagni (the East Asiatic Industry
and Plantation Company). Administrative Director: A.V.
Jorgensen. Technical Director: R. Holst Andersen. Deputy
Directors: K. Tidemand, A.E. Jensen and Aa. Dalgaard.
The company began operations in March of 1910 with
a pressing facility for soybeans, ﬂax seed, and the like,
and from 1911 to 1919 an extraction plant, a sieve press
facility, a splitting facility and a glycerine distillery, etc. were
constructed and the relevant facilities of Nordisk ManchuOlie AS and AS Oliehaerdningsfabriken were taken over.
The facilities process soybeans, ﬂax seed, cotton seed,
sunﬂower seed, copra, palm kernels, sesame seed, peanuts,
etc. and also handled whale and ﬁsh oils. The foodstuffs
produced are sold for agricultural use. Most of the oils
are used for reﬁning and hydrogenation by the margarine
industry, although a signiﬁcant amount of oils and foodstuffs,
as well as sebacic acids (mainly in distilled form), are used
in the soap industry and for other technical purposes. Rﬁ
glycerine (rﬁglycerin) is extracted through splitting, which
is then distilled to chemically pure glycerine and dynamite
glycerine. Foodstuffs for use in the chocolate and candy
industry are also produced, as well as lecithin, carotene,
vitamin compounds, etc. A number of products were made
from Danish raw materials during the war, including cod
liver oil and ﬁsh meal, as well as glassware and metasilicate.
A chlor-alkali electrolysis facility started up in 1935,
with the main items produced here being caustic soda and
caustic potash, along with by-products chloride of lime,
sodium hypochlorite, hydrochloric acid, liquid bleach and
hydrogen. The hydrogen, as well as most of the lye, are used
in the different departments within the company. Normally, a
very signiﬁcant portion of the company’s production of both
foodstuffs and oils, sebacic acids, etc., are exported.
Address: Islands Brygge 24, Copenhagen S.
Two small photos show the Danish Sojakagefabrik. The
2nd is from the Wikipedia entry for this company: https://
da.wikipedia.org/wiki/Dansk_Sojakagefabrik.
Note: Translated by Thor Truelson of Minneapolis,
Minnesota.
2896. Gerhart, Howard Leon. Assignor to Pittsburgh
Plate Glass Company (Pittsburgh, Pennsylvania). 1952.
Herstellung eines Mischpolymerisates des Cyclopentadiens
[Manufacturing of a copolymer of cyclopentadiene]. German
Patent 1,099,174. Feb. 6. 5 p. Issued 20 July 1961 (Chem.
Abst. 55:26475b). [3 ref. Ger]

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1131
• Summary: A copolymer of cyclopentadiene for drying
oils. Soybean oil (or linseed oil) fatty glycerides can be
prepared by copolymerization with cyclopentadiene to yield
a synthetic drying oil.
Note: Soy is mentioned 4 times in this patent in the
forms “Soja-” (soya-), “Sojabohnenöl” (soybean oil) and
“Sojaöl” (soy oil). Address: Milwaukee, Wisconsin.
2897. Glidden Company (The). 1952. Pacemaker in soya
research... Your most dependable source for All Soya
ingredients. Call on Glidden and keep your food products out
ahead! (Ad). Soybean Digest. Feb. p. 37.
• Summary: This vertical, half-page ad states: “A complete
list of soya edibles, including soya ﬂours, soya grits,
Soyabits, soya whipping agent and Prime Edible Soya
Lecithin... for use in baked goods, meats, canned foods,
confectionery goods.” An illustration shows Glidden’s huge
Soya Products Division facility in Chicago.
This ad also appeared in the July and November 1953
issues.
However in November (p. 36), instead of “edibles,” is
a list of “Soya protein materials for industrial uses: Alpha
Protein, Prosein, Spraysoy, Prosoy, and Mulsoya”–each
having a registered trade mark.
Note: This is the earliest document seen (April 2016)
showing that Glidden was located at 1825 N. Laramie Ave.,
Chicago 39, Illinois. Address: Soya Products Div., 1825 N.
Laramie Ave., Chicago 39, Illinois.
2898. Morse, W.J.; Cartter, J.L. 1952. Soybeans for feed,
food, and industrial products. Farmers’ Bulletin (USDA)
No. 2038. 41 p. Feb. Supersedes Farmers’ Bulletin No. 1617
(Morse 1930, 1932).
• Summary: Contents: Importance of the soybean and its
byproducts. Direct use of soybeans on the farm: Soybean hay
(for dairy cattle, beef cattle, horses and mules, sheep, swine,
poultry), soybeans for pasturage (hogging down soybeans,
sheep, beef and dairy cattle, poultry on soybean pasturage),
soybean for soilage, for silage, for soil improvement, for
livestock feed (feed for swine, dairy cattle, beef cattle,
horses, sheep, poultry, wild game {quail, pigeons}), soybean
straw (feeding value, fertilizing value).
Soybeans processed for meal and oil: Processing
methods, meal for livestock (for dairy cattle, beef cattle,
poultry, swine, sheep, dogs {in dog-food industry}, rabbits,
fur-bearing animals, quail and pheasants), meal as fertilizer,
for industrial purposes, in food products, use of oil (in food
products, industrial uses such as paints and varnishes).
Soybeans and products for human consumption: Vegetable
soybeans, dry soybeans (“Other uses of the dry soybean
{principally of oriental origin} are in the preparation of
soybean milk, soybean curd, soybean sprouts, beverages,
salted, roasted soybeans), soy ﬂour, grits, and ﬂakes, Oriental
soybean foods, soy milk, soy curd, soy sauce, soy sprouts,

soy beverages. Miscellaneous uses of the soybean: Honey
production (the soybean as a honey plant, soy ﬂour for honey
bees), soy ﬂour and grits in dog food, soy ﬂakes in brewing
beer, soy ﬂour for insecticides.
Under “Soybean utilization,” page 3 notes: (1) The roots
and coarse stems are used as fuel in China, Manchuria, and
Korea. (2) In many parts of China the plants, when 3 to 4
inches high, are used as greens. (3) In Manchuria and Korea,
the leaves are cured and smoked as tobacco.
Under “Soy milk,” page 38 states: “The ground soybean
pulp or mash [okara] left after separating the liquid from the
solid material is still of good nutritive quality, but it has very
little ﬂavor. It can be dried and made into ﬂour for human
food, combined with foods of more pronounced taste, or
used for animal feed.”
Under “Soy curd” [tofu], page 38 states: “Chinese and
Japanese markets and restaurants in many cities in the United
States sell fresh soy curd. Several ﬁrms in the United States
can soy curd.”
Under “Soy sprouts,” page 40 states: “Soybeans and
several other species of beans, especially the mung bean,
are sprouted and used as a green vegetable in the Far East.
Soy sprouts (ﬁg. 18, D) can be produced successfully in the
home, and a year-round fresh vegetable that may be used raw
or cooked can be obtained by sprouting soybeans in a ﬂower
pot, a glass fruit jar, or a strainer.
“In producing sprouts, select a stock of clean, bright
beans of the latest crop. Any of the ﬁeld varieties may be
used, but the yellow-seeded varieties have less conspicuous
skins, though black-seeded varieties, such as the Cayuga,
Peking, Wilson, and Otootan, seem to germinate more
quickly and uniformly. Carefully hand-pick the seed,
discarding everything except the clean, whole beans. Wash
the beans thoroughly, cover with lukewarm water, and allow
them to soak for a few hours (or at most overnight) until
they are swollen. Place the beans in a container and cover
them with dampened cheesecloth. Rustproof wire-mesh
screening or cheesecloth can be used to cover the bottom
of the container to allow for drainage. In using a glass fruit
jar, cover the top with a piece of cheesecloth and tie it on
securely. Invert the jar and place it in a dark spot at room
temperature.
“Tilt it slightly so that excess water can drain away
promptly. Pour plenty of water on the beans 3 to 4 times a
day, thereby insuring thorough washing. The beans may be
sprinkled each evening with chlorinated lime solution (1
teaspoon of calcium hypochlorite dissolved in 3 gallons of
water) to keep down mold growth and spoilage. Chlorinated
limewater is not needed to kill fungus growth if the seed is of
good quality. In 3 to 4 days the sprouts will be 1 to 2 inches
long and ready to use. Bean sprouts increase about six times
their original volume. The commercial production of soy
sprouts proceeds along the same, lines, except that larger
sprouting tanks or trays are used and the process is more
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carefully controlled.
“Soybean sprouts can be used in many ways and are
cooked and served with the bean attached. They are a fair
source of thiamine, riboﬂavin, and ascorbic acid. The sprouts
may be served raw in salads, cooked in various ways, and
used in such dishes as omelets, stews, fricassees, and chop
suey. They are very tender and lose their crispness if put into
hot dishes more than a few minutes before serving.
“A few companies have successfully canned soy
sprouts [in the USA]. The New York (Cornell) Agricultural
Experiment Station found that sprouts lend themselves
admirably to quick-freezing.” Address: USDA.
2899. Julian, Percy L.; Circle, Sidney J.; MacDonald,
Robert T. Assignors to The Glidden Co. (Cleveland, Ohio).
1952. Process for improving alkali-soluble acid-precipitable
vegetable protein. U.S. Patent 2,588,392. March 11. 6 p.
Application ﬁled 20 April 1943. [6 ref]
• Summary: The purpose of this process is to obtain an
improved, high quality “isolated soy protein” using three
chemicals, such as lime and caustic soda, plus an acid. 23
examples of the process are given. “Example 1. 5.5 liters
of soy bean curd obtained by acid precipitation from 25
liters of a clariﬁed (screened) alkaline extract derived from
1 kg of soy bean ﬂakes is dispersed by 17 gm lime and 30
gm caustic soda after diluting with water to 15 liters. 24
gm of soda ash anhydrous is added. After a suitable period
elapses for agglomeration of the precipitate, the dispersion is
clariﬁed. Subsequently, and after a suitable time elapses for
hydrolysis, the protein is precipitated by acid, separated from
the whey, and dried.”
Note: This modiﬁed isolated soy protein is not meant
for food use (Circle 1958, p. 401). Address: 1. Maywood,
Illinois; 2. Chicago, Illinois; 3. Minneapolis, Minnesota.
2900. McCloud, J.L. 1952. Reminiscences. 5 vols. Dearborn,
Michigan: Ford Motor Company Archives, Oral History
Section. 423 p. Unpublished manuscript. Index. 28 cm.
Courtesy of Henry Ford Museum & Greenﬁeld Village
Archives. Acc. 65.
• Summary: These lengthy reminiscences are the result
of a series of interviews with Mr. John Lanse McCloud
conducted by Owen Bombard during the months of March,
April and May, 1952, at Dearborn, Michigan. These
interviews were held under the auspices of the Oral History
Section of the Ford Motor Company Archives. The author,
a chemist and friend of Henry Ford, describes his business
and social experiences from 1914 to 1949, when he retired as
manager of the manufacturing research department. Topics
discussed in volume III include: Robert Boyer, Dr. J.S. Laird,
chemurgy, Hud McCarroll, soy protein ﬁbers, Catalin, Bob
Smith, Dr. Edsel Ruddiman, Ben Lovett, and soybeans.
In 1927 the Ford Motor Co. started to use lacquer in
painting their car bodies; this led to a signiﬁcant decrease

in the time and cost to paint one body. In 1933 the company
started using synthetic resin enamel in order to further reduce
costs and improve quality. McCloud told Henry Ford that
“the synthetic resin enamel was so good you could even
use soybean oil in the enamel and get a high grade paint
ﬁnish... Mr. Ford seized on the idea of using soybean oil but
completely reversed it. He told the newspaper reporters...
that the next year’s Ford car was going to be painted with
soybean oil paint. I hadn’t intended it to be used in that
way, but I realized the way newspapers took up the story
and repeated it, how news worthy his remark was. They
weren’t interested particularly in the fact that the paint was
to be made of synthetic resin, but the fact that the paint was
made with soybean oil made a big hit with the newspapers...
“Incidentally, we did use soybean oil in the synthetic resin
enamel, and the soybean oil use in synthetic resin enamel has
continued and has demonstrated since that it was a very wise
and sensible move.
“The Du Pont Corporation made the ﬁrst paint, and then
the Ford Motor Company later made an agreement with the
Du Pont Company, under which we got rights under their
patents... Our contribution was in the application of the
synthetic resin. We were the ﬁrst company to use it to any
extent. It has since become quite standard practice in the
whole automobile industry” (p. 33-35).
The Ford Motor Co. made an early commercial plastic
that was “in quite full production back in 1915. That was the
case for the coil units... That plastic, as I recall it, used wheat
gluten, the protein of wheat, as a binder. It had asbestos in it
and some pigments. It was mixed up in Highland Park and
then they were molded. It became really a thermo plastic” (p.
148).
“At the time Greenﬁeld Village was being developed
by Mr. Ford, he brought Bob Boyer out of the Trade School
and decided to set him up in an experimental laboratory in
Greenﬁeld Village. The ﬁrst place, I believe, was over in the
original Edison Laboratory. Actually the ﬁrst man who was
set up in this laboratory was Dr. J.S. Laird who now works in
manufacturing research.” McCarroll put Laird in the Rouge
and Mr. Ford then brought Boyer in. “Shortly after this initial
start they decided to build a replica of the Iron Mountain
wood distillation outﬁt. The still was built in Dearborn. It
was a small sized still... It wasn’t torn down until after Mr.
Ford’s death.
“This was part of the Badger-Stafford process. It was
built and operated to distill various products from the farm.
It was originally tied in with Mr. Ford’s interest in what is
called chemurgy, in other words, a combination of industry
and chemistry. Not having any speciﬁc plan as to what to do,
Mr. Ford brought Boyer in and gave him quite a free hand.
He brought quite a number of employees in with him to do
pretty nearly anything they wanted to do. Eventually there
was built up quite a staff of chemists. Some of the chemists
were trained as chemists, although most of them had no prior
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training. Boyer, himself, had no prior training, only what
he had acquired by his directing some experimental work
himself and under Mr. Ford.
“Mr. Ford used to use Boyer to, for one thing, annoy
Hud McCarroll in much the way that Harry Bennett in one
instance in his book said, about the plastic body, that he
didn’t think anything would come of it except that it would
worry Hud McCarroll. Mr. Ford would speak to Hud and say,
‘Hudson, you watch what Boyer is doing and don’t let him
get off the track. Have him direct his energies in this way.’
“Then Mr. Ford would see Boyer before Hud could ﬁnd
him and give him some quite contradictory instructions.
Hud repeatedly was completely confused as to what he
should do about Boyer. In fact, he couldn’t do anything
about Boyer, and Boyer had the impetus of quite a staff. I
can’t remember how many, but I would say that he had two
or three dozen men at one time working. There must have
been at least that many because when, early in the war in
1943, Mr. Ford decided that this work Mr. Boyer was doing,
particularly on ﬁbers, should be continued, Mr. Ford tried to
get Government approval for continuing this and get some
Government backing for priority to expand this, feeling that
wool ﬁber was becoming particularly scarce, and therefore
it might be possible to get Government backing, but he
couldn’t.
“I would guess that perhaps the Government technical
people who were asked to check on it thought that the
approach was not sound. All I can say about that approach is
that it is possible to make ﬁbers from protein derived from
soybeans, but it isn’t economical. I think that the measure
of the economic value of it is that now some ten years after
this work was done under Boyer, it still isn’t in operation
any place and the likelihood of its blossoming seems to be
scarcer than it did before. Protein is a possible but not an
ideal raw material for ﬁbers.
“Mr. Ford had a suit made out of soybean ﬁber. Another
thing made were hats. Generally felt hats are made of a
mixture of rabbit fur and wool and matted to felt it. Protein
ﬁber in place of wool was supplied to some company that
made felt for hats, and I remember that Hud McCarroll had
a felt hat which was, he was told, made from soybean ﬁber
with rabbit fur. It was a nice looking hat. Whether or not it
was economical was something else, and that was not the
main purpose.” The new synthetic ﬁbers like nylon, dacron,
and rayon had superior properties to soybean ﬁber.
“When Mr. Ford ﬁrst set this laboratory up with Dr.
Laird, he just wanted to have some experimental work going
on in the Edison Laboratory. One of the ﬁrst two things that
Dr. Laird worked on were paint from soybeans and also body
deadener, but particularly paint. Mr. Ford had some boys
from the Trade School who worked under Dr. Laird...
“When Boyer went in, he was more or less given a free
hand to carry on experiments along the chemurgy line. I
would place the date that Boyer started somewhat ahead of

Mr. Ruddiman, but they were quite separate. Mr. Ruddiman’s
work was exclusively foods” (p. 148-52).
“I would say that Mr. Ford’s interest in soybeans
wasn’t too much for food. It was only casually that it was a
possible means of diet improvement which he thought of.
I would also say that he was intrigued from the start of his
experiments with soybeans, in the commercialization and
industrial use of soybeans” (p. 167-68).
“I would date Mr. Ford’s interest in diets prior to 1915.
It was when the plant was on Piquette Avenue... I was out at
Highland Park, and I started in 1915. I would place it around
the time the Model T started. I think that back at that time he
was particularly interested in soybeans” (p. 354). Address:
Chemist, in charge of the Chemical and Metallurgical Lab.
2901. McCloud, J.L. 1952. Reminiscences: The plastic
automobile body, Robert Boyer’s major accomplishments,
and solvent extractors (Document part). Dearborn, Michigan:
Ford Motor Company Archives, Oral History Section. 423 p.
See p. 152-62. Unpublished manuscript. 28 cm. Courtesy of
Henry Ford Museum & Greenﬁeld Village Archives. Acc. 65.
• Summary: The idea of a plastic car or plastic parts that
were made from soybeans was a natural outgrowth of Henry
Ford’s interest in chemurgy and Robert Boyer’s research in
that area. “Actually I think that the statement that this plastic
automobile body, which was eventually built, had anything
to do with soybeans was a complete misnomer. It was a
plastic body, but the plastic wasn’t made from soybeans.
It was a phenolic plastic and reinforced. Mr. Boyer, in
Dearborn, developed a combination of phenolic and protein
plastic. Protein plastics are not new...
“The plastic that Boyer is credited with having started
and which we equipped the Glass plant to make, and made
in quite a substantial volume, actually was a phenolic plastic
in which some of the soybean protein just replaced some of
the ﬁller, such as wood or asbestos ﬁber. We used to kid Mr.
Boyer and I used to kid Hud McCarroll about it, that all they
did was to raise sawdust on bean vines in order to use up the
product of the bean vine. It annoyed Hud but he knew damn
well that that was about all they succeeded in doing.
“Of course, the fact is it didn’t continue because it just
wasn’t economical. Furthermore, while it was perfectly
successful for the part, you can’t keep on pulling yourself up
by your bootstraps and paying more money than you can buy
it, so the manufacture of plastics was discontinued...
“The plastic body that was produced, however, was a
phenolic plastic. The only soybean that got anywhere near
it was soybean oil that was used to paint it, and the only
reason that it was painted was because it was never possible
to put the plastic body together in such a good way that
it had a good ﬁnish without painting it. Consequently the
plastic body which was made actually was painted and as all
automobile bodies were then and now painted with soybean
oil paint...
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“I would say that the ﬁrst big thing that Mr. Boyer did
was this development of a combination of a phenolic plastic
with a protein plastic which we used for quite a little while
and successfully in electrical insulation parts such as the
distributor and so on. That was very good. The only trouble
was that it wasn’t economical.
“The other thing was the actual production of protein
ﬁbers. Of course, there was little poetic license in that,
because Mr. Boyer never succeeded in Dearborn in purifying
protein produced around here to the extent that it was
possible to spin and make ﬁbers. He actually had to buy
the puriﬁed protein from some other people [Note: Boyer
probably bought Alysol brand industrial soy protein from
The Drackett Co., at least during the early 1940s]. That was a
step that was blithely jumped. Mr. Ford undoubtedly realized
this. He felt that that was a detail or hurdle that could have
been overcome. Probably the answer is correct. It probably
could have been overcome if Mr. Boyer had a little more
time.
“The third thing that I would say that Mr. Boyer did was
the making of a continuous percolator or extractor. Several
of them were built in Dearborn. I think some of them are
actually running now.”
Concerning the solvent extractor, there existed a type
of roller press used in the oil extraction industry that was
better than one press designed by Ford and Boyer. “Mr. Ford
wouldn’t let Boyer buy one of these because he wanted to
make his own, and for that reason it [the extraction system]
wasn’t as successful as it ought to have been, but he just
wouldn’t accept such a combination... The Rouge extractor
was eventually sold to a Canadian company. One of the
men who worked under Mr. Boyer who remained here and
had charge of this extractor after Mr. Boyer left went along
with the sale of this outﬁt to the Canadian company, and to
the best of my knowledge the Canadian company uses this
extractor, and this man is in charge of it.”
The soybean solvent extractor at Milan had the
advantage of railroad access, so you could bring in soybeans
by rail and send out the oil and meal by rail. But a study
indicated that the soybean operations at Milan were not very
successful economically, so the equipment was moved to
Saline. In Saline it had two other handicaps. First there was
no railroad access, so all soybeans had to be brought in by
farm wagon and the product sent out by truck. Second the
soybeans could not be purchased at the best times for the best
prices because of insufﬁcient soybean storage silo facilities.
“They had to buy from hand to mouth in Saline.” In addition
they had no equipment to process the oil to produce a nonbreak oil, the type Ford used in making varnished.
“Mr. Ford’s interest in the extraction of oil from
soybeans for developing a cash crop was lost before he
retired from the Company. He lost interest in it in the
beginning of World War II, when his attempt to get the
Government backing failed. From that time on there was

never any evidence of Mr. Ford’s personal backing of the
soybean business, including oil.
“I would say that Mr. Ford thought the plastic car was
just a stunt and that it had been proven, but from this point
on it would depend upon whether or not anybody wants to
take it up enough to successfully make it. He had no idea
of setting up a small pilot plant of his own to produce that
plastic car. I would say that he gave Mr. Boyer a terriﬁc
backing for a while, even to the annoyance of a good many
people in the Company by actually diverting and earmarking
presses in the Dearborn Tool and Die plant that were brought
in for some other purpose to work on this plastic car job. It
just stymied some other work in the Ford Motor Company.
Unless Mr. Ford saw to it continuously that Mr. Boyer did
get the backing for the job of making the plastic car, Mr.
Boyer wouldn’t get it.
“There was a very deﬁnite break in the relationship
between Mr. Boyer and Mr. Ford. I didn’t know any of the
circumstances except that Mr. Boyer seemed to get going
along and was riding quite high...
“It was progressing along at a pretty good clip, and
when it was obvious that the Government wasn’t going to
give Mr. Ford backing on the thing, Mr. Boyer was given his
walking papers. Who Mr. Ford delegated to do this, I don’t
know. We just got word that Mr. Boyer was out. I saw Mr.
Boyer and he told me he was going to leave.
“About that time one man who was a pretty capable man
and had been working under Mr. Boyer was up here. He was
working for The Drackett Company in Cincinnati [Ohio] and
was supplying Mr. Boyer with puriﬁed protein which Mr.
Boyer was using to make the protein ﬁbers. He had tried to
lure Boyer away from the Ford Motor Company.
“Mr. Boyer had considered that he was going very well
in the Ford Motor Company, so he wanted to stay. When it
looked like he was slipping, Mr. Boyer immediately said that
he would reconsider what he had told him and that he would
go with The Drackett Company.
“The Drackett Company offered to buy practically all
the equipment that Mr. Boyer had for making soybean ﬁbers,
and anything that Mr. Boyer said goes with the making of
soybean ﬁbers just went. We didn’t save much of anything
except some laboratory benches. Drackett got just about
everything they wanted in that respect from the Dearborn
setup.”
2902. McCloud, J.L. 1952. Reminiscences: Bob Smith, Rex
Diamond, and Delsoy Products (Document part). Dearborn,
Michigan: Ford Motor Company Archives, Oral History
Section. 423 p. See p. 162-64. Unpublished manuscript. 28
cm. Courtesy of Henry Ford Museum & Greenﬁeld Village
Archives. Acc. 65.
• Summary: Originally Bob Smith worked for Robert
Boyer, then Mr. Ford had him operating a separate research
laboratory. “Under Boyer they had worked up soybean milk
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and soybean cream which they found could whip quite
well and from which the present product Delsoy is made.
When Boyer was concentrating on soybean ﬁber, Smith
was concentrating on milk and cream. Actually he was in a
sense competing with Dr. Ruddiman, so you might say there
were two food laboratories out there.” Boyer’s laboratory
was focused on chemurgic applications. Dr. Ruddiman “was
moved from the little rat house [where he kept is laboratory
rats and did food experiments; it had previously been a
private dining room] to the building that had been originally
built for the Dearborn Water Works. This was empty and
wasn’t being used for anything else. I am quite sure, but I
believe that Smith either went over to work in this laboratory
under Ruddiman or about the time that Ruddiman retired...
A man by the name of Jack [sic, Holton W. “Rex”]
Diamond claims that he developed this product which Smith
sold and commercialized under the name Delsoy. I don’t
know very much about it, except that it was very confusing.
There was a man from New York [probably Herbert Marshall
Taylor] who came over here and told us a great long story
about how Smith had stolen something from him, and he
was going to sue Smith and the Ford Motor Company and
so on. This man went out to see Frank Campsall, and I got
assigned the job of interviewing him and trying to smooth his
feathers.”
At one time, Mr. Smith reported directly to Mr. Ford.
“Mr. Ford went to see him regularly and was keenly
interested in the work Bob Smith was doing. Later Bob
Smith left the Company and set up a business of his own,
based on the Delsoy product, which was developed into quite
a nice commercial affair.
“Jack [sic, “Rex”] Diamond left and I think he tried
to set up competition to Bob Smith. Bob Smith had no
prior technical training. I think he was another Trade
School graduate. I would classify the Trade School not
as a collegiate rank but as junior collegiate training that
many of the boys acquired. Jack Diamond, however, was a
trained chemist, and he may be right when he stated that he
developed it” [soy-based whip topping]. Address: Chemist,
in charge of the Chemical and Metallurgical Lab.

has been broadened. “Seventeen years ago chemurgy may
have meant ﬁnding through chemistry new nonfood uses of
surplus farm crops, their residues, and by-products–organic
materials only. And it also meant the encouragement and
development of new crops which farmers might proﬁtably
grow for industry.” Now it is more concerned with the
conversion of any farm product to human use.
“Soybeans have long been held up as a shining example
of chemurgic progress and accomplishment, and rightly so.”
The soybean removes less plant food from the soil
than most farm crops. It is one of the annual crops with
outstanding ability to loosen and mellow the soil surface, and
in this respect it is deﬁnitely a restorative or soil-improving
crop. “Agronomists considering its collective inﬂuence on
soil organic matter, tilth, nitrogen, and mineral nutrients,
generally classify it between the soil-building and the soildepleting crops. They use the term ‘mildly soil-depleting’ to
describe the soybean’s position in relation to other crops.”
In a typical test in Iowa, “with corn and soybeans each
planted in 40-inch rows up and down the slope, the soil loss
from the soybeans was less than half as much as that from
the corn. Where soybeans were planted in 7-inch rows with
the grain drill and the corn planted in 40-inch rows, the soil
loss from the soybeans was only 18 per cent of that from the
corn.”
Since 1924 soybean yields have doubled from 11 to
22 bu/acre. Oil content has increased by 25%. The mixed
feed industry takes 85% of the total production of soybean
oil meal in America. Address: National Soybean Processors
Assoc., Decatur, Indiana.
2905. Pellett, K. 1952. Do latex paints threaten market for
soybean oil? Soybean Digest. April. p. 17-19.
• Summary: No! says world’s largest processor for the paint
industry, Archer-Daniels-Midland (ADM).

2903. Soybean Digest. 1952. Soybean glue. March. p. 45. [1
ref]
• Summary: Soybeans are the basis of a glue particularly
suited for the manufacture of high-grade, low-cost ﬁberboard
in U.S. Patent No. 2,580,391, issued to inventors Glen E.
Babcock, Vernon L. Johnson, and Allan K. Smith. Rights
are assigned to the U.S. government as represented by the
Secretary of Agriculture.

2906. Glidden Company (The). 1952. Pacemaker in
soya research... Your most dependable source for All
Soya ingredients–For a healthier nation... Glidden
steroid hormones–such as testosterone, progesterone and
testosterone propionate (Ad). Soybean Digest. May. p. 47.
• Summary: This vertical, half-page ad states: “Using
methods developed in its own laboratories to obtain sterols
from soybeans and to synthesize hormones from them,
Glidden has played a vital role in bringing hope of new
health and happiness to countless men and women.” An
illustration shows an outreached open hand, with many men
and women standing on its palm. Address: Soya Products
Div., 1825 N. Laramie Ave., Chicago 39, Illinois.

2904. Calland, J. Ward. 1952. Recent advances in soybean
production. Chemurgic Digest. April. p. 17-20.
• Summary: Presented at the 17th National Farm Chemurgic
Council (NFCC) conference. The basic concept of chemurgy

2907. McMillen, Wheeler. 1952. Why does farming prosper?
Chemurgic Digest 11(5):28. May.
• Summary: “Among the many kinds of letters which come
to the Chemurgic Council ofﬁces, none receive more careful
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attention than those which begin ‘I am a high school student
and I am preparing a speech on Chemurgy. Please send, etc.’
“Each of these letters presents an opportunity to help
some young fellow convince himself and some of his friends
that the American research way can continue to open new
frontiers for the future. We try in every instance to supply
ample material of the right kind. But we do not write the
speeches, for that would defeat the idea of letting youth put
together its own thoughts and reach its own convictions.
Another kind of letter that always receives careful attention
says ‘Please ﬁnd enclosed check for membership.’ Every one
of those helps us to do a better job on the ﬁrst kind.
“The inspiration which the chemurgic philosophy brings
may be more important than the hard, practical ends of
new industries and new markets. For unless Americans can
always believe in their future the incentive to exertion will
decline.
“Agriculture’s tremendous strides through these
last ﬁfteen years are generally known. It is no less than
amazing that several million fewer farmers produce 40%
more agricultural output than was grown in 1939. In that
year–only 13 years ago–some nine million Americans were
unemployed. Farm prices generally were still on the low
side.
“Hybrid corn was just beginning to exert its tremendous
lift upon the nation’s outstanding cereal crop.
“Then the war preparations began. Defense equipment
was manufactured, more materials were shipped overseas,
and the draft began to reach for young men.
“As prices rose and the incentive to productive effort
increased, farmers everywhere sought for more productive
equipment and methods.
“The farm equipment manufacturers responded with
improved machines, more powerful and more adaptable
tractors and efﬁcient multi-purpose devices.
“The fertilizer industry found farmers calling for more
and better plant foods and consequently expanded to satisfy
the growing market.
“Impatient with losses from plant and animal insects
and diseases, farmers snapped up new insecticides and
fungicides, ﬁelds in which whole new industries found
opportunity to grow. Another great new business in chemical
weed killers developed.
“Farmers found scores of new applications for
electricity to shorten their labors and make their living more
convenient. The ‘wired hand,’ as someone has said, took the
place of many a no longer available hired hand.
“Antibiotics and other growth stimulants added to the
speed and economy of the animal production industries.
“Quick-freezing and other improved methods to
preserve and package foods swept the country. Housewives
found meal preparation easier, the consumers found good
foods easily available. A prosperous nation demanded the
best.

“Chemurgy found new markets–many millions of
dollars’ worth–for products of the land and added further
incentive to producers.
“Meanwhile population kept increasing by nearly two
millions a year, making a bigger market every day for the
products of the land.
“All the time scientiﬁc research, public and private,
sought out reﬁnements and improvements in production,
manufacturing and selling. Knowledge of the soil is greater,
and so is knowledge of plant behavior.
“Some one else may easily add to this list of factors
that have made for our spectacular advance in agricultural
production and in the well-being of farmers.
“Some may wish to include more of the measures,
other than research and war, for which government was
responsible.
“Even so, I believe that when a correct and fair balance
is struck, it will become apparent that farmers themselves,
along with industry and commerce, and nature herself
building population, share most of the credit for a historic
transformation in the state of agriculture.
“Amazing it has been, but not a miracle: rather a
development in response to the elemental forces of the
American way.” Address: President, National Farm
Chemurgic Council.
2908. Gangloff, W.C. 1952. Technical consultants report
#TC-91. History of the Drackett Co. soybean plant at
Sharonville, Ohio (Part I). Cincinnati, Ohio: The Drackett
Co. 9 p. June 12. Unpublished manuscript. 28 cm.
• Summary: Contents: Foreword. Soybean oil extraction.
Soybean oil extraction operations. Soybeans processed at
Sharon plant: Bushels, meal, oil, phosphatides. Soybean
protein development. Soybean protein production and sales.
Soybean plastics (incl. production and sales statistics).
Soybean ﬁber. Miscellaneous Sharonville plant notes.
“In 1934, The Drackett Co. desired to expand its
operations in chemical processing. J.N. Lawrence and
W.C. Gangloff brought to the attention of management
the possibilities indicated in the rapidly growing soybean
industry. A coordinated program was suggested wherein
soybeans would not be processed merely for oil and meal
content but one wherein a variety of secondary derived
products might be developed. It was pointed out that the
large volume operations were requisite.
“The program set up in addition to Soybean oil
Extraction processing included the development of (1)–
Soybean protein extraction and isolation as a product
comparable and competitive to milk casein; (2)–Utilization
of the oil-free meal and the residual protein scalped meal
in soybean plastics; (3)–Food products from the meal; (4)–
Products like soybean protein, water paints, from the isolated
protein; (5)–Utilization of the phosphatides obtained on
soybean oil processing. All of these angles were studied in
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the Drackett Laboratories at the Spring Grove plant for about
6-7 years. From these studies stemmed the later operations at
the Sharonville plant.
“Soybean Oil Extraction: Pioneer work in soybean
oil extraction by The Drackett Company goes back the
Company’s initial interest engendered in the latter part of
1934. Laboratory studies during 1935 and 1936 led to the
design of an original pilot plant for oil extraction by the
solvent method by C.F. Frazier, W.C. Gangloff, and J.F.
Johnson. The pilot plant unit was constructed on the Spring
Grove site in 1936 and operations begun in February 1937
and continued for three years. Patents were secured on this
extraction equipment by C.F. Frazier. During this same
period laboratory studies on production of soybean protein
were conducted and carried through to round the clock pilot
plant operations by W.C. Gangloff, J.N. Lawrence and R.H.
Hieronymus.
“In 1938, The Drackett Co. purchased some 60
acres of farmland at Sharonville and proceeded with
solvent extraction plant layout plans at the site... The ﬁrst
undertaking was the construction of ﬂat storage for soybeans.
Ground was broken in September 1939 and between Oct.
7th and Dec. 31, 1940 a total of roughly 85,000 bushels of
soybeans were taken in for an operations start. The original
extractors, using hexane as solvent, were constructed as twin
units of 60 tons per day bean throughput capacity.
“Soybean Oil Extraction Operations: Actual extraction
operations began at the Sharon Plant in January 1941, under
N. McKay, N.L. Eudaly, W.C. Gangloff and J.F. Johnson.
This was a very disturbed period under the government
defense program... from the start and the plant operated to
about 80% of planned throughput. From the very beginning
a premium soybean oil was obtained and at no time was
it impossible to move all the soybean meal produced.
R.B. Alepaugh and Roger Drackett handled soybean oil
and meal sales from the start.” After World War II the
plant expanded. In “June 1952 there are 208 hourly paid
workers and foremen, about 20 laboratory workers, and
50 salaried workers at the Sharon plant. Operations have,
from the start, been on a 24 hour per day, seven days per
week basis.” Operations at the Sharon plant began in Jan.
1941. The number of bushels of soybeans processed by
Drackett increased rapidly. The following ﬁgures are in
bushels per ﬁscal year (from Oct. 1 of one year to Sept. 30
of the next year). 1938-39–84,308. 1939-40–105,413. 194041–651,200. 1941-42–1,327,362. 1943-44–2,656,237. 194445–3,801,916. 1945-46–4,794,309. 1947-48–5,216,793.
1951-52–6,013,560 (projected). In 1949-50 the plant
produced 140,421 tons of soybean meal (some of which was
used for soy protein extraction), 60,159,756 lb of soy oil,
and 1,346,171 lb of soybean phosphatides. Address: PhD,
Technical Consultant.
2909. Gangloff, W.C. 1952. Technical consultants report

#TC-91. History of the Drackett Co. soybean plant at
Sharonville, Ohio (Continued–Document part II–Soybean
proteins). Cincinnati, Ohio: The Drackett Co. 9 p. See p. 4-6.
June 12. Unpublished manuscript. 28 cm.
• Summary: “Soybean Protein Development: Laboratory
work on the extraction of soybean protein from oil-free
soybean ﬂakes was started in The Drackett Co. in 1935 by
W.C. Gangloff, J.N. Lawrence and R.H. Hieronymus. In the
last quarter of that year samples of soybean protein were
submitted to the Champion Coated Paper and Fiber Co. for
examination as to use in paper coating formulations in place
of milk casein. In 1936 a pilot plant scale of operation on
the batch system was started at the Spring Grove plant site.
This was extended during 1937 and 1938 despite the decline
of milk casein prices from about 25¢ per lb. down to 8½¢
per lb. New procedures for proper extraction and a study of
tailoring the product to particular use was undertaken. This
resulted in securing a number of patents in this ﬁeld and a
large technical background was built up.
“Development work was carried on continuously
through the war period and the pilot plant operated round
the clock. All output was grabbed up at once by concerns
like Beaunit Mills, Shinola Shoe Polish Co., etc. Expansion
and installation of a new unit at Sharonville was not possible
until 1946 due to war restrictions. By 1947 the new unit
was under operation on a full 24 hour basis. Many changes
and improvements had to be made. In 1950 capacity was
expanded by installation of greater drying capacity...
“Soybean Protein Production: Prior to 1940, all the Pilot
Plant production of soybean protein was used in connection
with experimental studies from process and utilization
angles. During the latter part of 1939 the price of milk casein
jumped from 5½¢ per lb. to 20½¢. This made soybean
protein production much more interesting and calls for
samples in various industries came in. During the last quarter
of 1939 about 1500 lbs. were supplied to Champion Coated
Paper and Fiber Co. and many smaller samples to others
interested.
“It was soon learned that different industries required
different types of protein, varying as to modiﬁcation for
adhesive character, molecular breakdown or unfolding.
During the ﬁrst quarter of 1940, 500 lbs. of one type were
furnished Miami Valley Coated Paper Co., Franklin, Ohio;
350 lbs. to Lowe Paper Co., Ridgeway, New Jersey; and
1000 lbs. to Ford Motor Co., Detroit, Michigan. The latter
were interested in developing soybean water paints and
also a spinning ﬁber for later weaving into upholstery cloth,
so 200 lbs. of a different type were furnished to them at
Dearborn, Michigan for experimental work at the Edison
Institute. About 1500 lbs. of soybean protein were produced
in the Pilot Plant during this quarter.
“In 1941, about 15,018 lbs. were produced and 7,039
lbs. sold. [Note: This was the ﬁrst soy protein sold.] In 1943,
about 112,704 lbs. total were produced and 118,157 lbs. sold.
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Following several years cooperation with the Ford Motor
Co. on soybean ﬁber development with the isolated protein
produced in The Drackett Co. pilot plant, war conditions
and the death of Edsel Ford caused The Ford Motor Co.
to terminate its work in soybean development in 1943 and
the equipment for ﬁber spinning and the staff available,
under R.A. Boyer were taken over for further exploitation.
The spinning equipment previously set up in the Drackett
Laboratories by S.O. Fiedler was thus augmented to a pilot
plant scale of operations. Information as to soybean protein
extraction was pooled. W.C. Gangloff was moved to other
executive duties as Technical Consultant and R.A. Boyer
was named Director of Scientiﬁc Research with chief duties
on soybean ﬁber development. Concentration on soybean
ﬁber work took the majority of isolated soybean production
during 1944, 1945 and 1946. A shift to continuous extraction
in place of batch operation was made and operations moved
from the Spring Grove plant to the new unit at Sharonville.
In addition to producing material needed for ﬁber operations,
during 1944 about 78,245 lbs. were sold and in 1946 about
60,350 lbs. were sold during the second half. In 1947 regular
continuous protein production operation was in full swing
and has progressed rapidly ever since.”
Soy protein production grew as follows each ﬁscal year:
1947–908,975 lb. 1948–2,496,797. 1949–2,995,272. 1950–
4,284,090. 1951–6,088,469. Thus from 1941 to May 1952 a
total of 21.661 million lb were produced beside that used in
experimental production.
“In 1950-51 production facilities were increased and a
continually increasing tonnage of isolated soybean protein
has been sold. Much has found its way into paper coating,
adhesive use and more recently as an important component
of the protein-latex water paints which are rapidly
supplanting the earlier milk casein and soybean protein water
paints.” A chart compares soybean protein sales (in pounds)
with production from 1941 to 1951. In 1941 some 15,018 lb
of isolated soybean protein were sold. In 1951, the peak year,
6,086,350 lb of isolated soybean protein were sold.
Note: No mention is made of the brand names under
which this protein was sold–such as Alysol, Drackett Protein
110, 112, and 220, Ortho Protein, or Drackett Industrial
Protein. Address: PhD, Technical Consultant.
2910. Gangloff, W.C. 1952. Technical consultants report
#TC-91. History of the Drackett Co. soybean plant at
Sharonville, Ohio (Continued–Document part III–Soybean
plastics). Cincinnati, Ohio: The Drackett Co. 9 p. See p. 6-7.
June 12. Unpublished manuscript. 28 cm.
• Summary: “Soybean Plastics: In connection with a
correlated program for utilizing oil-free soybean meal
and residual scalped meal from isolated soybean protein
operations, laboratory work was started in the latter part of
1936. During 1937 equipment was installed at the Spring
Grove plant on a small pilot plant basis and personnel

hired for soybean plastics research and development. By
early 1938 soybean plastics had been worked out to a point
where bottle caps could be produced from them. The type of
plastics developed was a modiﬁed phenolic of the general
purpose type. During 1938 cooperative work was carried
on with Owens-Illinois Glass Co. at Toledo on a Lauterback
machine for making plastic caps for Windex bottles. Piano
keys and phonograph records from soybean plastics were
worked out in a cooperative effort with the Starr Piano Co.
and Decca Records at Richmond, Indiana. Much cooperative
work was done with the local Recto Molded Products Co.
and with Kurz-Kash Co. at Dayton, Ohio on a wide variety
of custom moldings.
“In 1939 a larger pilot plant was set up at the Spring
Grove plant and a production of about 100 lbs. per day
obtained. During 1940 material satisfactory for bottle cap
molding was successfully produced on a tonnage basis.
Products using either oil-free meal or the residual meal
from isolated soybean protein operations were successfully
produced in quantity. Regular and repeated sales of product
were made to the local Recto Molded Products Co.
“During 1941 tonnage of general purpose stock
was produced with the pilot plant operating on a semicommercial production basis. Toward the end of the year,
scarcity of formaldehyde under war conditions hampered
production. Research was then pointed to the production
of high-impact material. Several patents resulted from the
studies of P.A. Bury and F.E. Calvert.
“In 1942, scarcity of phenol showed the advantage of
soybean protein plastics as modiﬁed phenolics. By proper
tailoring a plastic averaging 6000 lbs. per square inch tensile
strength and 9000 lbs. per square inch ﬂexural strength was
produced. Practically all production went into war contract
material. Experiments on suitable high impact stock for
supplanting aluminum, magnesium and their alloys resulted
in the production of a satisfactory M-18 ﬂare breach cap
and housing for use in star shell ﬂares for the Signal Corps.
Another application was for gun sight housings.
“During 1943 attention was turned to developing
satisfactory soybean plastic resins as modiﬁed phenolic
adhesives, especially for wood lamination. This research
work resulted in a patent to Hieronymus. A start was made
on tailoring soybean plastics for extrusion operations,
particularly for button manufacture. Contacts were
established with the Waterbury Button Co., Waterbury,
Massachusetts and the George Morrel Corporation at
Muskegon, Michigan.
“In July 1943 the direction of further work in soybean
plastics was turned over to R.A. Boyer. Pilot Plant
production on general purpose and high impact stock was
continued with concentration of sales effort on a variety of
outlets. In 1947 a new unit for soybean protein manufacture
was set up at Sharonville and production continued.
“In 1946 the production of preforms for the molding
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industry was begun. Both bulk molding powder and preforms
were produced and sold until July 12, 1949 when soybean
plastics operations were entirely discontinued.”
A chart shows production and sales of soybean plastics
and preforms each ﬁscal year (Oct. 1–Sept. 30) from 194041 to 1948-49. Production in 1938 and 1939 were for
experimental and development purposes only. Production of
bulk plastics increased from 19,810 lb in 1940-41 to a peak
of 140,697 lb in 1947-48. Production of preforms increased
from 115,536 lb in 1946-47 (the ﬁrst year) to 286,361 lb in
1948-49. The sales value of both types of soybean plastics
increased from $3,079 in 1940-41 to a peak of $142,262 in
1947-48 (the peak year), falling to $134,464 in 1948-49.
Address: PhD, Technical Consultant.
2911. Gangloff, W.C. 1952. Technical consultants report
#TC-91. History of the Drackett Co. soybean plant at
Sharonville, Ohio (Continued–Document part IV–Soy
protein ﬁber). Cincinnati, Ohio: The Drackett Co. 9 p. See p.
8. June 12. Unpublished manuscript. 28 cm.
• Summary: “Soybean Fiber: As indicated previously in this
report, The Drackett Co. worked cooperatively with the Ford
Motor Co. [apparently starting in the ﬁrst quarter of 1940]
to develop a soybean protein suitable for spinning into ﬁber
from which upholstery cloth could be made.
“Following the purchase of equipment from the Ford
Motor Co. in the summer of 1943 and the taking on of the
personnel who had worked on soybean ﬁber at The Edison
Institute, a pilot plant scale operation was set up at the
Spring Grove plant. Soybean protein processing was tied
in with this venture to supply soybean protein as needed.
Following several years of experimental work, the operations
were moved to a new pilot plant at the Sharonville plant.
Production was shipped to various mills for use as a blend
ﬁber, particularly for admixture with wool. The chief fault
of soybean protein ﬁber as well as all other protein ﬁbers lay
in its weak wet strength and its tendency to become brittle
on aging. These drawbacks were never overcome and the
operation was never successful from either a product or cost
standpoint. In July 1949 the production operations were
discontinued and a few months later all further research
on soybean ﬁber was dropped and much of the personnel
dispersed. R.A. Boyer who had been connected with this
work from its start at the Edison Institute of The Ford Motor
Co. severed connections with The Drackett Co. early in
1950.”
Note: It is not clear from the above whether or not The
Drackett Co. ever sold their soy protein ﬁber commercially,
and if so, to whom. Address: PhD, Technical Consultant.
2912. Hyde, A.D. 1952. Accent is on chemurgy–In General
Mills’ research program. Chemurgic Digest 11(6):6-9. June.
• Summary: “Agriculture is America’s largest industry. It
employs more than half as many people as all manufacturing

industries combined and uses nearly twice as much
mechanical and electrical power.
“Farmers are also the nation’s best customers; every
year they buy one-third of a billion dollars worth of
building materials, three-fourths of a billion dollars worth
of machinery, and more than half a billion dollars worth of
fertilizer. They also use staggering amounts of gasoline, oil,
processed foods, and other products.
“Obviously, then, the farmer merits the importance he
has been given in the national scene. When he prospers, we
all prosper; when his economic shoe pinches, we all feel the
pain.”
Polyamide Resins are tough, translucent, amber-colored
solids, made from soybean and other vegetable oils.
“Now, however, General Mills’ research staff has
found a way to force the oil-based Polyamide Resins into
stable water suspension. The resulting products–called
General Mills Polyamide Resin Suspensoids–appear to be
a signiﬁcant chemurgic development. Introduced in 1950,
they are in large scale pilot plant production and are rapidly
winning friends in industry. They promise to expand the
market for Polyamide Resins and, therefore, the market for
vegetable oils.”
“More recently, General Mills’ research staff has added
two new products to the Polyamide Resin family. Polyamide
Resin No. 90S, a hard, tough, brittle material, is made by
combining other acids as well as vegetable oil fatty acids
with ethylene diamine. It is even more resistant than its
predecessors to chemical solvents. It also melts at a higher
temperature, thus winning a place in applications that call
for heat resistance. The second new Polyamide, No. 100S,
is soft and tacky. Made from vegetable oil fatty acids and
diethylene triamine instead of ethylene diamine, it melts at
a low temperature. But it is still resistant to greases, oils,
water, water-vapor, alkalies, and many solvents. It will
serve as a modiﬁer for other resins, particularly to improve
their adhesion to uncoated cellophane, Plioﬁlm, and other
nonporous surfaces.
“Today, General Mills is preparing to enter a new
segment of the chemical industry that has its roots deep
in Chemurgy. With a new plant, now nearing completion
at Kankakee, Illinois, the company will produce amines,
amides, and nitriles from fatty acids and ammonia. During
the past 10 years, the amines, amides, and nitriles have found
a growing industrial market. Fatty amines, for example,
are used by the mining industry to reﬁne phosphate and
potash ores, and they are being studied for possible use in
processing low grade iron ore. The amides go mainly into
waterprooﬁng materials for fabrics and into waxes. The
nitriles, which are intermediates in the production of amine
and amine derivatives, have no current, large-scale uses.
During World War II, however, they reportedly went into
synthetic rubber. Now scientists are exploring the use of all
three products in lubricating greases, germicidal detergents,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1140
and insect repellents.
“General Mills’ entry into the amine-amide-nitrile
industry grew from an intensive research program. And that
program will continue, for the company does not intend to
become merely another source of supply. Rather, it hopes to
build new products and pioneer new applications.”
A photo shows: “Alkyd resin. Laboratory samples of an
alkyd resin being prepared by Dr. Harold Wittcoff. Alkyd
resins increase the drying power of soybean and cottonseed
oils, making possible nonyellowing, fast drying, durable
enamels and varnishes.” Address: Vice President in Charge
of Research, General Mills, Inc., Minneapolis, Minnesota.
2913. Soybean Digest. 1952. Soybean glue. June. p. 37. [1
ref]
• Summary: “Consumption of soybean glue by the softwood
plywood industry in February totaled 4,488,000 lbs.
compared with 4,520,000 lbs. In January.
“Consumption of phenolic resin glue was 2,247,000 lbs.,
and of all glues was 7,680,000 lbs. in February.
“Feb. 29 stocks of soybean glue were 2,905,000 lbs.
compared with 2,914,000 lbs. Jan. 31.
“Consumption of soybean glue in March totaled
4,756,000 lbs.; of phenolic resins, 2,335,000 lbs.; and of all
glues 8,075,000 lbs. Mar. 31 stocks of soybean glue were
3,670,000 lbs.”
2914. Middlemass, Larry. 1952. Soybean cooperative plant
handles over 850,000 bushels a year: Producing oil used
for oleo. Meal turned out is mainly livestock feed. Sunday
Courier and Press (Evansville, Indiana). Aug. 24. p. 14.
• Summary: Note: Evansville, Indiana is just across the Ohio
River (to the north) from Henderson, Kentucky. “More than
4,000 Tri-Staters are owners of one of Henderson’s fastestgrowing young businesses. It’s the Henderson [Ohio Valley]
Soybean Cooperative, which each year converts 850,000 to
900,000 bushels of soybeans into oil and livestock feed.”
In 1941 the cooperative and plant were organized by
about 25 soybean growers, at a time when the excellent food
value of the soybean was just becoming known. Two screw
presses squeezed the oil from 1,500 bushels of soybeans each
day. By 1943, a third screw press was added, enabling the
plant to process 2.250 bushels/day. In 1948 the cooperative
decided to convert the plant to solvent extraction–a relatively
new and more efﬁcient technology. The screw presses were
scrapped and the oil was now extracted by hexane solvent, a
petroleum by-product. A description of how the new solvent
extraction works is given.
Today the output is about double what is was in 1941.
The plant has an annual payroll of about $117,000, employs
35 men, and is still growing. By October of this year (harvest
time) a $65,000 improvement program (new unloading
facilities, a new drier, and new conveying equipment)
is scheduled to be completed. The co-operative gets its

soybeans from farmers within about a 50-mile radius of
Henderson. About 75% of all beans arrive at the plant during
the harvest in October and November. But the plant has
storage for 600,000 bushels, so it can process the soybeans in
the months to come.
Most of the oil from the plant is presently shipped to
Louisville, Kentucky, where it is used to make oleomargarine
and shortening. Some of this oil is used to make paint and
other industrial (nonfood) products. About half of the meal is
sold back to members of the cooperative. The rest is shipped
east and south to be used for livestock and poultry feeds.
An excellent aerial photo shows the Ohio Valley
Soybean Cooperative complex. The caption states that it was
constructed in about 1940 at Henderson, Kentucky, through
efforts of the Henderson Farm Bureau. The initial cost of the
plant was about $350,000. About 3 years ago an additional,
very modern plant was constructed.
2915. Smith, Allan K.; Belter, P.A.; Johnsen, V.L. 1952.
Peptization of soybean meal protein. Effect of method of
dispersion and age of beans. J. of the American Oil Chemists’
Society 29(8):309-12. Aug. [6 ref]
• Summary: Commercial processing of soybean meal
involves heating, and the more heating the more denaturation
of the protein. The nitrogen dispersibility of undenatured
meal will be in the range of 85 to 92%, whereas “meal which
has been steamed for development of maximum nutritional
value will have a nitrogen dispersion in the range of 7.0 to
16.0%.”
Undenatured soybean meal is used for making isolated
protein, various types of coatings, adhesives, plywood
glue, and foam stabilizer for the brewing industry. Address:
Northern Regional Research Lab., Peoria, Illinois.
2916. Aylward, Francis. 1952. Lecithin in food processing:
III. Food Manufacture (London) 27(10):355-57. Sept. [33
ref]
• Summary: This article discusses the use of lecithin in
cereal products other than breadmaking, such as ﬂour
confectionery, biscuits, prepared mixes, alimentary pastes,
cake icings, ﬁllings, and tin-greasing agents.
Contents: Introduction. The role of fat. Shortenings
containing lecithin. Direct use of lecithin. Biscuit
manufacture. Dough stickiness. Keeping qualities of biscuits.
Prepared mixes. Cake icings and ﬁllings. Tin-greasing
agents. Alimentary pastes. Address: PhD, F.R.I.C. [Fellow
of the Royal Inst. of Chemistry], Dep. of Food Technology,
Borough Polytechnic [England].
2917. Glidden Company (The). 1952. From soybean city...
this fast-growing family of food and industrial products!
(Ad). Soybean Digest. Sept. p. 99.
• Summary: Lists and describes all soy products made by
Glidden, as follows: “Edible soya products...–Soyarich

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1141
Flour–a full-fat soya ﬂour; Soyaﬂuff Flour–a practically
fat-free soya ﬂour; Soyalose Flours No. 103 and No. 105–
low-fat types of soya ﬂour containing fat in form of lecithin,
a pure vegetable product; Soyabits–practically fat-free soyagrit sized for speciﬁc food uses.
“Premium Albusoy (soya albumin)–A superior watersoluble, proteinaceous, non-coagulating material used as
a whipping and foaming agent in confectionery goods and
other products.
“F. D. C. Certiﬁed Food Colors–Pure, soluble, uniform,
concentrated Food Colors.
“Gliddenol–A special soybean derivative having unusual
emulsifying, viscosity-controlling, anti-oxidant, wetting and
dispersing properties; used in baked goods, confectionery
goods, processed food products, vegetable fats and oils and
many other products.
“Gliddol–Special soybean derivative for the petroleum
industry, used in lubricating oils and motor fuels.
“Lecithin–Premium quality soya lecithin for edible
and industrial uses, made to prescription standards by the
Pacemaker in Soy Research.
“Soya phosphatides (oil free)–For pharmaceutical use
and many industrial applications.
“Industrial soya proteins: Alpha Protein–Pure, isolated,
soya protein used in making paper, paint, rubber, ﬂoor
coverings, leather, ﬁre-ﬁghting foam and other products.
Prosein–A mechanically reﬁned protein product used as an
adhesive or binder in making paper, paint, ﬂoor coverings,
insulating board, and other products. Spraysoy–A special
soybean product for use as a sticker and spreader in
agricultural spray materials.
“Special soybean oil meal and ﬂakes–For use in soybean
adhesives.
“Prosize–A superior process for sizing paper, utilizing
Glidden Alpha Protein.
“Steroid hormones: Glidden Testosterone USP
(Crystalline) and Glidden Testosterone Propionate
USP (Crystalline)–Principal male sex hormone and the
ester, synthesized from soya stigmasterol, and used for
replacement therapy of endocrine deﬁciencies. Glidden
Progesterone USP (Crystalline)–An important female sex
hormone synthesized from soya stigmasterol.
“Commercial quantities of several interesting corticoids
(such as Cortisone Acetate, Reichstein’s Substance S Acetate,
and Desoxycorticosterone USP) are also available.
“Other Glidden products include: 44% protein extracted
soybean oil meal–a toasted meal for use in formula feed
manufacture. Hi Prosoy–a toasted 50% protein soybean oil
meal for specialized feed uses. Crude degummed soybean
oil–an extracted oil for edible and industrial uses.”
An illustration (top one-third of ad) shows Glidden’s
huge Soya Products Division facility in Chicago.
This ad also appeared in the Sept. 1953 issue.

2918. Konen, J.C. 1952. Where are soybeans going? How
much soybean oil can we use in industrial products? Soybean
Digest. Sept. p. 41-42.
• Summary: Total industrial usage of soybean oil increased
rapidly during the war and early postwar period (1943-1948).
This trend has been reversed since 1948 because of the
greater supply of industrial oils. The drying oil industry is
the largest consumer, accounting for 75% to 85% of the total
industrial utilization of soybean oil. The paint and varnish
industry accounts for 75% of the drying oil consumption of
soybean oil. Other industrial uses for soybean oil include:
sulphonated oils for textile and leather treatment, lubricants
and greases, rubber, soap and chemicals. Address: ADM.
2919. Milner, R.T. 1952. Research studies in 1952 by the
Northern Research Laboratory. Soybean Digest. Sept. p. 5455, 65.
• Summary: Contents: Introduction. Soybean protein.
Gelsoy (a soy protein product). Soy ﬂour (“or as we prefer
to say, soy powder.” When 5% soy powder is added to
bread, its presence cannot be detected by skilled tasters).
Trichloroethylene (a hazardous solvent). Growth inhibitor.
Flavor problem (ﬂavor stability of soybean oil). Edible
spread.
A portrait photo shows R.T. Milner. Address: Director,
Northern Regional Research Lab., Peoria, Illinois.
2920. Masters, John Edward. Assignor to Devoe & Raynolds
Company. Inc. (Louisville, Kentucky). 1952. Verfahren
zur Herstellung von Ueberzugsmitteln [Process for the
manufacture of coating compositions]. German Patent
966,039. Oct. 22. 6 p. Issued 4 July 1957 (Chem. Abst.
54:10348g). [3 ref. Ger]
• Summary: These coatings are epoxy resin varnishes.
Soybean oil can be used.
Note: Soy is mentioned 15 times in this patent but
only in the form “Sojabohnenöl” (soybean oil). Address:
Louisville, Kentucky.
2921. Chemical Engineering. 1952. Merck cuts cortisone
price. 59(11):222. Nov.
• Summary: Merck & Co. reduced the price of its cortisone,
brand-name Cortone, by 40% after starting production at
its new Cherokee plant in Danville, Pennsylvania. The new
unit more than doubles the company’s production capacity
for cortisone. This is the ninth reduction, and brings the
price to less than one-tenth of the initial price in the fall of
1949. The company said that it is also reducing the price of
Hydrocortone, the Merck brand of hydrocortisone acetate. A
photo shows the inside of the new factory.
2922. Chemurgic Digest. 1952. Archer-Daniels-Midland
Company celebrates 50th anniversary. Nov. p. 18.
• Summary: “A small linseed oil mill has become one of
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the largest processors of agricultural crops-largely because
its leaders utilized science to alter the basic structure of
America’s harvests.
“The Daniels Linseed Company was organized ﬁfty
years ago. John W. Daniels who established the company,
had been processing ﬂaxseed since 1878. George A. Archer
joined the company in 1903. The same year the company
hired Samuel Mairs, who is now chairman of the board. The
company was then known as the Archer-Daniels Linseed
Company.
“The three men had very little capital, but big ideas. In
the early twenties, they made a decision which was destined
to lift the young ﬁrm from its place in the ranks of small
industry and make it a leader in its ﬁeld. They decided to use
science to alter the basic chemical structure of linseed oil.
“From this decision came the slogan: ‘Creating New
Values from America’s Harvests.’ Better products, expanded
markets and continued growth have been the result.
“Today Archer-Daniels-Midland Company manufactures
more than 700 standard products. These are used directly
or indirectly by every major manufacturing industry in the
country.
“This same research program, repeated with soybean
products, was instrumental in converting soybean oil so it
could be used in paints and helped make it America’s leading
edible oil.
“In 1902 the company consisted of a single ﬂax crushing
plant in Minneapolis. Today, it operates 120 plants, ranging
from grain terminals to chemical processing plants.
“Recently, the ﬁrm started producing chlorophyll, the
‘green Gold’ of the plant world. Marketing experts and
chemists foresee scores of new chlorophyll products within
the next few years.
“In addition to making oil well drilling muds from cereal
grains, tow for cigarette paper and U.S. currency from ﬂax
straw, special fats used in tinplating, it also is interested in
whaling.
“Thomas L. Daniels summed up the story of ADM in
this manner: ‘Since its founding 50 years ago, the history of
ADM has been the story of a company that has never stopped
pioneering. In the tradition of its founders, it continues to
diversify and expand its operations wherever there is a need,
an opportunity, and an idea.’
A photo shows: “Samuel Mairs, chairman of the board,
accepts 50th Anniversary Cake from Ellis English, vicepresident, as Thomas L. Daniels. president and son of
the founder looks on. The Minneapolis ﬁrm was founded
September 30, 1902.”
2923. Dworschack, R.G.; Koepsell, H.J.; Lagoda, A.A.
1952. Proteolytic enzymes of microorganisms. Evaluation
of proteinases produced by molds of the Aspergillus ﬂavusoryzae group in submerged culture. Archives of Biochemistry
and Biophysics 41(1):48-60. Nov. [19 ref]

• Summary: The survey medium consisted of 2% whole corn
meal, 1% whole soybean meal, and 0.5% calcium carbonate,
sterilized. Some 491 strains of the Aspergillus ﬂavus-oryzae
group were tested in submerged culture. Eighty one strains
produced sufﬁcient proteinase activity to warrant further
study. Overall, the greatest enzyme activity was found at
pH 7.5; it was much less at pH 5.0 and almost nil at pH 2.5.
Seventeen strains showing superior proteinase or α-amylase
activity are listed with quantitative data regarding their
enzyme activities. Address: Fermentation Div., Northern
Regional Research Lab., Peoria, Illinois.
2924. Porteous, W.L. 1952. Utilization and prices of
soybeans in Canada. Economic Annalist (The) 22(6):12531. Dec. Reproduced in 1953 as part 2 of a 15-page booklet
titled Soybeans by Dept. of Agriculture, Ottawa, Canada. [1
footnote]
• Summary: Contents: Introduction. Domestic crushings
of soybeans. Domestic crushings in relation to production.
Foreign trade in soybeans and soybean products. Tariffs
on soybeans and soybean products. Comparison of the
market for soybean oil and oilcake and meal (1946 and
1951). Domestic uses for soybean oil. Domestic uses for
soybean oilcake and meal. Total domestic disappearance of
soybean oil oilcake and meal. Prices for soybeans. Prices for
soybean oil. Soybean oilmeal prices. Processors’ margins and
transportation charges. Seasonal pattern of soybean prices.
“The Ontario Soya-Bean Growers’ Marketing Scheme.”
The section titled “Domestic uses for soybean oil”
(p. 128) states: “Between 1920 and 1930 almost all of the
soybean oil used in Canada (about 1,500 tons per year) was
used for making soaps and paints; about 90 per cent was
used for soap and 10 per cent for paints. During the next
decade the pattern of utilization began to shift and soybean
oil was used more widely as an edible oil; about 35 per cent
went to food uses and 65 per cent was used to make soaps
and paints. This trend was accelerated during World War II.
At present most of the oil is used by various food processing
industries. Margarine and shortening accounted for 79.5 per
cent of the total utilization in 1950 and 71.1 per cent in 1951
(Table 6). Industrial use is mainly for paints and varnishes.”
The section titled “The Ontario Soya-Bean Growers’
Marketing Scheme” (p. 130) states: “This organization,
established in 1949 under the ‘Farm Products Marketing
Act’ of Ontario, negotiates an agreement annually or as
often as necessary with the processors and dealers regarding
the conditions of sale of Ontario soybeans. Under the 1951
agreement no ﬁxed or contract price for soybeans was
established.
“In drawing up the agreement, six representatives of
the producers meet with three processors and three dealers’
representatives. The agreement reached by these groups is
submitted to and must be approved by the Farm Products
Marketing Board. No buyer may do business on terms below
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those set out in the agreement.
“Under the 1951 agreement the minimum price was
the trading price for each day as established on an open
market basis. However, the processors undertook to pay the
best possible prices consistent with the prevailing market
prices obtainable for the end products of processing. In
addition processors were to inform the Marketing Board
as to the causes of major price ﬂuctuations and co-operate
in providing information relative to prices based on the
previous day’s trading price.
“The agreement speciﬁed the discounts to be imposed
on soybeans containing over 14 per cent moisture. Soybeans
containing over 14 per cent and up to 18 per cent (inclusive)
moisture were to be discounted with the maximum rate being
1½ cents per bushel for each ½ per cent of moisture content.
“The maximum charge to any grower by every dealer
for cleaning, handling and selling soybeans was ﬁxed at ten
cents per bushel under the 1951 agreement. The maximum
storage charge to any grower was 1/30 of one cent per bushel
per day.
“The agreement stipulates that dealers are to pay cash on
demand for soybeans and procure speciﬁc information about
the conditions of sale such as the date of sale, condition
of the soybeans, weight and prices paid. The name of the
purchaser, the name and address of the grower, date of
purchase and the number of bushels sold is to be forwarded
to the Secretary of the local Board by the 15th of the
following month. The agreement also stipulates that matters
of dispute between the growers and a dealer as to grade and
moisture content are to be referred to an Inspector of the
Board of Grain Commissioners at Chatham, Ontario, and his
decision is to be ﬁnal.”
Note: This is the earliest document seen (Feb. 2000)
that mentions “The Ontario Soya-Bean Growers’ Marketing
Scheme.”
Tables show: (1) “Soybean crushings and production of
soybean oil, cake and meal, 1946 to 1951.” The number of
soybean bushels crushed in Canada grew from 1,846,000 in
1946, to 2,702,000 in 1947, to 4,508,000 in 1949, to a record
7,483,000 in 1951. Soybean oil production grew from 9,101
tons in 1946, to 13,536 tons in 1947, to 22,982 tons in 1949,
to a record 36,757 tons in 1951. Soybean oilcake and meal
production grew from 42,712 tons in 1946, to 62,975 tons in
1947, to 105,314 tons in 1949, to a record 177,982 tons in
1951.
(2) “Canadian supplies of soybeans in relation to
total crushed, 1946 to 1951. Soybean imports grew from
1,136,000 bushels in 1946 to 4,659,000 in 1951. During this
period Canadian supplies accounted for about 42% of the
total crushed (range: 29.1% to 58.3%).
(3) “Production, trade, and apparent domestic
disappearance of soybean oilcake and meal, 1946-51.” (4)
“Production, trade, and apparent domestic disappearance of
soybean oil, 1946-51.” (6) “Soybean oil used in margarine

and shortening and total disappearance, 1950-51.” In 1950
some 9,040 tons of soybean oil were used in margarine and
16,943 tons in shortening for a total of 26,037 tons (reﬁned
basis). In 1951 some 17,599 tons of soybean oil were used in
margarine and 15,368 tons in shortening for a total of 32,967
tons (reﬁned basis). Address: Canada.
2925. Soybean Digest. 1952. 80th birthday for industrial
pioneer [Adrian D. Joyce]. Dec. p. 22.

• Summary: Adrian D. Joyce, who transformed ideas into
thousands of jobs and created the Glidden Co., one of
America’s great industrial enterprises, was 80 years old Nov.
18.
“In 1917 Joyce quit his job, sold his stock, mortgaged
his home bought a small concern called the Glidden Varnish
Co. It took every cent he could muster.
“That year the Glidden Co. sold about 2 million dollars
worth of paints and varnishes. Almost at once, however,
Joyce’s ideas began to bear fruit in a steadily increasing
volume of sales, plant capacity and new products. In the
1951 ﬁscal year, 34 years later, sales of the Glidden Co. were
more than 228 million dollars.
“Joyce was one of the earliest to sense the wisdom of
decentralization and one of the ﬁrst to put it in practice.
“Today Glidden makes paints and varnishes, food
products of many kinds, vegetable oils, chemicals, pigments,
pharmaceuticals, animal and poultry feeds, naval stores, soya
products, powdered metals and many other products.
“Glidden is one of the two or three biggest paint makers
in the world and one of the biggest producers of margarine.”
A photo shows Adrian D. Joyce of the Glidden Co.
2926. Soybean Digest. 1952. Cheaper cortisone. Dec. p. 30.
• Summary: “A new fermentation process, developed by
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researchers of the Upjohn Co. of Kalamazoo, Michigan,
promises more and cheaper cortisone, reports Chemical
Engineering. In a single step, the process bypasses a series
of costly and complex chemical operations. President Donald
S. Gilmore of Upjohn says that with the new process such
abundant raw materials as yeast, Mexican yams or soybean
products can be used.”
2927. Aggarwal, J.S.; Chowdury, H.D.; Mukerji, S.N.;
Vermoh, L.C. 1952. Indian vegetable oil fuels for diesel
engines. Bulletin of Indian Industrial Research No. 19. *
• Summary: Reviews research conducted in the 1930s and
1940s in India, China, Belgium and other countries, and
concludes that even with the existence of technical problems,
vegetable oil used as diesel fuel shows promise.
2928. Bain, W.M.; Neubauer, A.W.; Olson, R.A. 1952. Alpha
protein and protein adhesives for coated papers. TAPPI
Monograph Series No. 9. p. 89-108. (Protein and Synthetic
Adhesives for Paper Coating. Chap. 6). Printed in 1948 as a
Technical Bulletin by The Glidden Co.
• Summary: Contents: Introduction. Isolated soya proteins.
Isolated soya protein solutions: Viscosity, adhesive strength.
Waterprooﬁng. Foaming tendency. Preservation of isolated
proteins. Soya ﬂours.
“In 1937, the ﬁrst commercial chemically-isolated [soy]
protein was produced.”
Note: By May 1948 a monograph by this title had been
written by the authors. Address: Soya Products Div., The
Glidden Co., Chicago, Illinois.
2929. Burnett, R.S.; Eichenberger, W.R. 1952. Manufacture
and chemistry of isolated soybean protein [for paper coating
applications]. TAPPI Monograph Series No. 9. p. 84-88.
(Protein and Synthetic Adhesives for Paper Coating. Chap.
5). [3 ref]
• Summary: Contents: Introduction. Manufacture of isolated
soybean protein. Viscosity-pH curves. Mechanism of alkali
modiﬁcation. Note: This is the earliest English-language
document seen (Aug. 2003) with the term “isolated soybean
protein” (or “isolated soy protein,” or “isolated soya
protein”) in the title. Address: 1. Research and Technical
Div., Wilson & Co., Inc., Chicago, Illinois; 2. Research and
Technical Div., A.E. Staley Mfg. Co., Decaturl, Illinois.
2930. Cheo, Ying-chang. 1952. An investigation of methods
of improving the bonding qualities of soybean glue. PhD
thesis, University of Michigan. 150 p. Page 485 in volume
12/04 of Dissertation Abstracts International. [70+ ref]*
• Summary: The author was born in 1911. Address:
Michigan.
2931. Cowan, John C. 1952. Polyamide resins from
soybeans. Yearbook of Agriculture (USDA) p. 566-68. For

the year 1950-51. Crops in Peace and War.
• Summary: Norelac is one of several polyamide resins
that can be derived from soybean oil. Its name comes from
Northern Regional Lacquer and it was ﬁrst prepared by
chemists at the Northern Regional Research Laboratory in
1942. Two industrial concerns produced it during the Second
World War, and one large soybean-processing company has
been manufacturing it since 1945.
The greatest usefulness of Norelac seems to be in the
ﬁeld of packaging. Its use for protecting K-ration boxes and
for ﬁlling pores in magnesium castings is primarily based on
its cohesiveness and impermeability to moisture. Address:
Chemist, in charge of the oil and protein div., Northern
Regional Research Lab. (NRRL), Peoria, Illinois.
2932. Drackett Company (The). 1952. Annual report.
Cincinnati, Ohio. 16 p. 28 cm. For the ﬁscal year ended Sept.
30, 1952.
• Summary: Compared to the previous year, sales increased
12% to $27,725,639. Net proﬁt for the year decreased 10%
to $712,667. The soybean division had narrow crushing
margins caused in part by “unrealistic governmental controls
and regulations. Protein tonnage sales were increased 16%
over the previous year. Several new specialized protein
products were developed and introduced to industrial
customers. Others are going through various stages of
laboratory research.” Address: Executive ofﬁces: 5020
Spring Grove Ave., Cincinnati, Ohio.
2933. Goldberg, Ray A. 1952. The soybean industry:
With special reference to the competitive position of the
Minnesota producer and processor. Minneapolis, MN: The
University of Minnesota Press. xv + 186 p. Index. 24 cm.
[156 ref]
• Summary: Contents: 1. Introduction: Purpose and scope,
source of data, procedure. 2. Production: World production,
national production, acreage changes in the Corn Belt,
Minnesota production, areas of production, suitable varieties,
acreage changes in Minnesota, summary.
3. Utilization: World utilization, national utilization,
soybean meal utilization, soybean oil utilization, world
and national trade movements, price relations, shortening,
margarine, other edible uses, industrial uses (paints,
varnishes, linoleum), Minnesota utilization, summary.
4. The processing industry: Marketing channels of the
crop, historical evolution, the national processing industry,
the Minnesota processing industry, technical development,
processing costs, Minnesota processing costs, summary.
5. Factors affecting the competitive position of the
Minnesota soybean processor: Transportation, Minnesota
transportation, Buffalo–New York, Fargo–North Dakota, St.
Cloud–Minnesota, Chicago soybean prices, qualiﬁcations,
foreign market, summary, storage, commodity markets, price
formulation, government action, the Minnesota processor,
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crushing margins, speciﬁc example, crushing-margin
relationships over time.
6. Summary and conclusions: The producer,
the processor. Appendixes. I. Tables. II. Interviews.
Bibliography.
Although Minnesota was one of the last states to
develop a soybean crop, the state now ranks 6th in total
soybean production in America. In the decade from 1940 to
1950 the dollar value of the Minnesota soybean crop rose
from $76,000 to $37,000,000.
The U.S. Regional Soybean Laboratory is discussed on
pages 24 and 56,
Tables: (1) A comparison of the twelve leading soybean
producing states for 1920 to 1950. (2) A summary of
protein content, and iodine number of soybeans, by area,
three-year averages, 1945-1947. (3) The results of tests
on two groups of varieties of soybeans. (4) The averages
for soybean varieties for date mature and oil content at
three locations, Waseca, Blue Earth, and southwestern
Minnesota. (5) Percentage changes in the use of land by
forty-two Minnesota farmers, 1941 through 1945 (1940 =
100 per cent). (6) Changes in crop acreages between 1939
and 1949. (7) Index numbers (by percentage) of acreage on
ﬁfty southern Minnesota farms, 1941 through 1950 (1941 =
100 per cent). (8) Percentage of total tillable land in speciﬁc
crops on ﬁfty southern Minnesota farms, 1941 through
1950. (9) Tillable land and speciﬁed crops in Minnesota.
(10) Percentage of total tillable land in speciﬁed crops in
Minnesota. (11) The dollar value per acre of grain crops in
Southern Minnesota. (12) The comparative cost and returns
per acre for grain crops in southern Minnesota, 1945-1949.
(13) The indicated frequency with which forty-seven selected
farms produced soybeans, 1941-1950. (14) The number and
percentage of ﬁfty southern Minnesota farms producing
soybeans. (15) Soybean acreage and soybean farms in
Minnesota. (16) Canada: Soybeans crushed, soybean oil,
cake and meal production, 1950, with comparisons. (17)
Canada: Imports of soybeans, edible and inedible soybean
oil, 1950, with comparisons. (18) The production and
distribution of soybean meal by states, 1945. (19) The deﬁcit
in protein for all livestock, using requirements given in feed
standards as the quantity needed, 1937 through 1949. (20)
Prices paid by farmers per 100 pounds of cottonseed meal
and soybean meal, by months, United States, 1950. (21) The
production and processing of soybeans in Minnesota, Iowa,
and Illinois. (22) Minnesota monthly production of soybean
meal, October 1950 through September 1951, and monthly
consumption of soybean meal, October 1945 through
September 1946. (23) Marketing channels for soybeans,
Illinois, 1947-1948 crop years, as a percentage of total sales
off farms. (24) The relative costs of acquiring soybeans for
large and small processing plants, Illinois, crop year 1948.
(25) Soybean-processing plants in the United States, 1950.
(26) The estimated soybean-processing capacities of the

nine largest operators, May 1945 and January 1951. (27)
The number of soybean plants in the United States on July
1, 1944 by size. (28) The number of soybean plants in the
United States on January 1, 1951, by size. (29) Soybean
mills in operation in Minnesota, October 1, 1945. (30)
Soybean production in Minnesota, actual and potential,
December 1951. (31) A summary of soybean-processing
facilities and operation status, excluding mills crushing
soybeans temporarily or less than half their operating time,
United States, May 1945 and January 1951. (32) Soybean
processing margin by size and type of plant, 1943-1944.
(33) The processing costs of six Minnesota soybean plants,
percentage breakdown and actual cents-per-bushel range,
1951. (34) The capacity of soybean mills in speciﬁed areas,
excluding mills crushing soybeans temporarily or less than
half their operating time, May 1945 and 1950. (35) The overall freight advantages per ton of meal shipped, as used by
commercial men for territories rather than speciﬁc locations.
(36) Available storage space and estimated requirement for
United States soybean mills, 1951-1952 crush. (37) Monthly
sales of soybeans by farmers, as percentage of total sales,
in ten soybean-producing states, marketing year, 19471948. (38) Soybean stocks on Minnesota farms, quarterly,
1943-1952, by thousand bushels. (39) Range of contract
cash prices of soybeans at Chicago, monthly. (40) Range
of contract cash prices of soybeans at Chicago, yearly.
(41) Receipts of soybeans at Chicago and Minneapolis
grain centers for the last ﬁve years. (42) Price supports,
price ceilings, and average prices received by farmers for
soybeans, crop years 1940-1951. (43) Country elevator
base ceiling prices for No. 1 and No. 2 yellow and green
soybeans. (44) Ceiling prices for crude soybean oil, in
tank cars, in cents per pound. (45) Estimated differences
in crushing margins among Illinois, Iowa, and Minnesota
processing plants.
Appendix I tables: (1) Soybeans: Acreage, yield per
acre, and production in speciﬁed countries, average 19351939, annual 1948-1950. (2) Soybeans: Exports from
speciﬁed countries, average 1935-1939, annual 1947-1950.
(3) Soybean oil: Exports from speciﬁed countries, average
1935-1939, annual 1947-1950. (4) Suez Canal: Northbound
movement of Manchurian soybeans, December 1950–June
1951. (5) Soybeans: Acreage, yield, and production in
the United States, 1924-1950. (6) Acreage of soybeans
harvested for beans, United States and selected groups of
states, averages 1925-1929, 1930-1934, and 1935-1939, and
annually 1940-1950. (7) Soybeans: Supply and utilization
in the United States, 1924-1950, by number of thousand
bushels. (8) Acreage changes in the six leading soybean
states. (9) Soybeans harvest for beans: Acreage, yield,
and production for the ten leading states, 1945-1950. (10)
Soybeans: Yield per acre, oil content, and oil yield per
acre in the principal soybean-producing states, by states,
1944 and 1945. (11) Soybean oil content, temperature, and
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length of day in the principal soybean-producing states,
May-October averages, 1944 and 1945. (12) Soybean oil
meal and cake: Supply and utilization in the United States,
1924 through 1949, by number of thousand tons. (13)
State-to-state movements of soybean meal in the six main
meal-producing states, 1948, 1949, and 1950. (14) Protein
concentrates: Estimated use for feed in the United States,
prewar average and years 1944 through 1950, year beginning
October 1, by number of thousand tons. (15) Relationships
between the prices of soybean meal and prices of other highprotein feeds. (16) Soybean oil, crude basis: Production,
trade, stocks December 31, and apparent disappearance,
1910–September 1950, by number of thousand pounds.
(17) State-to-state movement of soybean oil, 1950. (18)
Vegetable oils: Wholesale prices, in cents per pound, at
speciﬁed markets, annual averages, 1930 through 1950. (19)
Wholesale prices, in cents per pound, of leading fats and
oils, United States, for speciﬁed periods. (20) State-to-state
movements of soybeans. (21) The cost of the component
parts of a 300-ton capacity, solvent extraction-plant. (22)
The price per ton of shipping soybean meal from Decatur,
Illinois, December 1951. (23) The average per-ton railroad
freight revenue for soybeans, soybean meal, cottonseed,
cottonseed meal, linseed meal, and ﬂax, United States, 1947
through 1950. (24) The total freight trafﬁc, by number of
cars, for 1947 (including duplications). (25) The total freight
trafﬁc, by number of cars, for 1950 (including duplications).
(26) Soybeans: Stocks in various positions, United States,
quarterly dates, 1942-1951, by number of thousand bushels.
(27) The typical cost to farmers, in cents per bushel, for
soybean storage on farms and at country elevators, for threemonth and six-month storage periods, Midwestern soybeanproducing states. (28) Ofﬁcial United States grades and
grade requirements for all classes of soybeans. Continued.
Address: Minnesota.
2934. Lewis, A.J. 1952. Varnishes and paints from soybeans.
Yearbook of Agriculture (USDA) p. 569-74. For the year
1950-51. Crops in Peace and War.
• Summary: The use of soybean oil in paints and varnishes is
largely an American development and a new one. “The paint
and varnish industry used 8.5 million pounds of soybean oil
in 1933 and 150 million pounds in 1949. Other drying-oil
industries used another 100 million pounds to make ﬂoor
coverings, printing inks, and many other items.”
Soybean oil gained popularity in the varnish industry
during World War II when supplies of tung oil were short.
Little soybean oil was used in paints until 1934, when
some farmers’ cooperative organizations began to distribute
exterior paints that contained small percentages of soybean
oil. Address: Research Chemist, Northern Regional Research
Lab., Peoria, Illinois.
2935. Petelot, Alfred. 1952. Les plantes médicinales du

Cambodge, du Laos et du Vietnam [The medicinal plants
of Cambodia, Laos, and Vietnam. Vol. 1]. Archives des
Recherches Agronomiques au Cambodge, au Laos et au
Vietnam No. 14. 408 p. See p. 276-81. [20 ref. Fre]
• Summary: The section on the soybean (Soja hispida
Moench, p. 276-81) includes the vernacular names:
Vietnamese: Dau nanh. Dau tuong, Dau hon, Dau xa.
Cambodian: Sandek sieng. Laotian: Mak toua kon, Ta ton.
Discusses: Whole dry soybeans, green vegetable
soybeans (Elles peuvent... être consommées à l’état jeune à
la façon des ﬂageolets,...), soymilk (elles donnent une sorte
de lait mousseux et crémeux,...), nutritional composition, tofu
(le graines sont utilisées pour la préparation d’un fromage,
le Teau-fou des Chinois, le dau-phu des Vietnamiens),
composition of fresh and moisture-free tofu, soy oil and its
properties (In Europe, above all in England, this oil is used
to make soap and margarine. Its drying properties enable
it to be used to make paint), soybean cake (used as animal
feed; it is rich in lysine), lecithin, vitamin B, the Agronomic
Institute of Ankara, Turkey, has found soya to be superior
as an animal feed to all other legumes cultivated in Turkey,
defatted soybean meal, useful in diabetic diets, Haberlandt of
Vienna suggests use as human food, fermented soy products
and rice koji, natto, miso, shoyu, Tsao Yu of China and Japan
(and widely used in Europe), tuong dau of Vietnam, Japanese
natto, MSG.
Pages 279-280: In Asia, there are many fermented soybased imitations (imitations à base de Soja fermenté), and
they come in many different varieties. Chief among these
is Tsao Yu, which is very common in Chinese and Japanese
cuisines, and also consumed by Europeans. It is prepared
using black seeds that are cooked and dried, which are then
placed under Hibiscus leaves to spontaneously grow mold.
When they take on a greenish-brown color, due to the fungus
spores, they are added to a concentrated brine and exposed to
the sun for a week. The liquid is collected and drained until
the mass is no longer salty. The liquors are mixed together,
with palm sugar, star anise, or other aromatics known as
“soy herbs” (herbes à Soja). This mixture is then boiled and
evaporated until salt crystals appear. The resulting sauce is
black, with a pleasant smell, and is clear or thick depending
on the level of evaporation. In Vietnam, soybeans (soja) are
used in the preparation of a sauce called tuong dau, which
comes in two varieties: tuong nep, or tuong with glutinous
rice, and tuong bap, or tuong with corn. The ﬁrst is prepared
with an infusion of grilled and ground soybeans, which are
placed in earthenware jars for one week. The paste turns
black, and moldy rice is added, with 6 parts rice to 5 parts
soybeans. 15 days of fermentation produces a reddish sauce,
which is then lightened with a heavy addition of salt. Tuong
bap is prepared by mixing grilled soybeans with lightly
moldy corn; it is moistened with salty water and fermented
for two weeks, with stirring and sun exposure from time to
time. It is the poor man’s nuoc mam: inexpensive, but with
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the same nutritive value as true nuoc mam made from ﬁsh.
Note. This is the earliest French-language document
seen (April 2013) that uses the term Teau-fou to refer to tofu.
Paul Alfred Pételot lived 1885 to 1940. Address: Chargé
de Cours à la Faculté Mixte de Médecine et de Pharmacie de
Saigon [Vietnam].
2936. Report of the Chief of the Bureau of Agricultural and
Industrial Chemistry, Agricultural Research Administration.
1952. Oilseeds and their products: New chemical–dilinoleic
acid–produced commercially from seed oils. p. 12. For the
ﬁscal year ended June 30, 1951.
• Summary: “Dilinoleic acid (commonly called dimer acid),
which is a dibasic, unsaturated fat acid derived from soybean
and some other seed oils, is now in commercial production
by a new process. Manufacture of this new chemical, which
may ﬁnd widespread industrial use, is largely the result of
pioneering research on dimeric fat acids by the Northern
Regional Laboratory and of continued cooperative research
that has been carried on by the Northern Laboratory and
certain chemical industries.”
In a series of technical papers “issued by the Laboratory
during the years 1942 to 1949, information was given
on how industry could use the acid for upgrading drying
oils and for manufacturing rubber substitutes, polyamide
resins, viscosity-index improvers, and synthetic rubbers.
The polyamide resin Norelac, which was developed at the
Northern Laboratory from dimeric fat acids from soybean
oil, was discussed in the 1943 and 1944 reports.
“During World War II industrial companies undertook
the production of rubber substitutes and polyamide
resins from dimer acid, and commercial utilization of
these products was achieved.” Address: Chief, Bureau of
Agricultural and Industrial Chemistry, Agricultural Research
Administration.
2937. Smith, Allan K. 1952. Uses of soybean protein in
industry. Yearbook of Agriculture (USDA) p. 615-18. For the
year 1950-51. Crops in Peace and War.
• Summary: Use of soybean-meal glue in fabricating
plywood from both hard and soft woods in peak years
reached 45 million pounds. Wallpaper coating is another
well-established and substantial use of the glue. Gelsoy
is the name given a new product from soybeans coming
on the market. It is about 55% protein and 45% soluble
carbohydrates, ash, and nonprotein nitrogen. “When a water
solution of about 10% total solids of the spray-dried product
is heated to 212º F., it forms an irreversible gel–one that does
not reverse to a liquid by change in temperature; hence the
name Gelsoy.
“A water solution of Gelsoy can be whipped into a
meringue like egg white.” Address: Chemist, Northern
Regional Research Lab., Peoria, Illinois.

2938. Smith, Allan K. 1952. Over-all look at industrial
proteins. Yearbook of Agriculture (USDA) p. 601-06. For the
year 1950-51. Crops in Peace and War.
• Summary: Discusses proteins from both animal and
vegetable sources. The most important industrial uses of
proteins are in making adhesives or glues. A long section
(p. 604) discusses casein, “a dairy product.” To offset the
ﬂuctuations in U.S. production, casein imports have been
large. The main foreign source has been Argentina. The
import duty was $0.055/lb until 1941, when it was reduced
to $0.0275/lb. The total of casein imports plus domestic
production increased from 30 million lb in 1929 to 89
million lb in 1941. The most important industrial use for
casein is for coating paper, which typically takes about 60%
of the total supply.
Vegetable proteins are relatively new, and the main
source is soybeans. The ﬁrst plant for isolating soy protein,
built in 1933, had a capacity of one ton a day. Three plants
now produce isolated soybean protein, and in 1950 their
estimated capacity totaled more than 15,000 tons. The ﬁrst
isolated soy protein was sold mainly to the paper industry
for sizing and coating paper. Address: Chemist, Northern
Regional Research Lab., Peoria, Illinois.
2939. Stanley, Joseph. 1952. Lecithin. In: Raymond E.
Kirk and Donald F. Othmer, eds. 1947-60. Encyclopedia
of Chemical Technology. 1st ed. New York. Chichester,
Brisbane, Toronto: John Wiley & Sons. xvi + 944 p. See Vol.
8, p. 309-26. A Wiley-Interscience Publication. [69 ref]
• Summary: On pages xv to xvi are periodical
abbreviations. Contents: Introduction (In modern
commerce, the term “lecithin” refers to a mixture of
acetone-insoluble phosphatides, including “true lecithin”
(phosphatidylcholine), and cephaline, with other substances.
Today the lecithin of commerce is mainly soybean lecithin.
Egg lecithin is used in some pharmaceutical applications,
but it is very expensive). Occurrence and composition.
Physical and chemical properties: Physical properties,
reactions. Analysis. Manufacture: commercial grades (six
are common commercial grades). Production. Uses: Food
industry (margarine, chocolate, confectionery and ice cream,
baked products, macaroni, edible oils and fats), animal feeds,
pharmaceutical products, cosmetics, soaps, paints, lacquers
and printing inks, rubber, petroleum, leatherworking, textile
industry. Synthetic substitutes.
Tables: (1) Approximate chemical composition of
soybean lecithin. (2) Speciﬁcations for six commercial
lecithins. (3) General approximate constants of commercial
lecithins. (4) Estimated U.S. and world production of
vegetable oils and lecithin. (5) Estimated world end-use
consumption of lecithin: The top 6 uses are (in million lb):
Margarine 4, animal feeds 4, chocolate and confectionery 3,
paints and printing inks 3, baking 2.5, and petroleum 2.5.
Figures: (1) Relative reduction in viscosity of a dark
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chocolate by addition of cocoa butter and lecithin: (A)
optimal percentage of lecithin = 0.35%, and (B) saving in
relatively expensive cocoa butter = 8%.
World lecithin production: In 1946-47 a potential of 40.5
million lb of soybean lecithin was produced. Of this, about
8 million lb was recovered for sale, and most was sold in the
country where it was produced. The only lecithin recovered
from other vegetable oils is about 0.5 million recovered from
corn oil in recent years.
Of the total potential production of vegetable lecithin
in the USA (about 55 million lb), less than 8.25 million lb
(15%) is recovered for sale. An even smaller proportion is
recovered worldwide. In 1934-38 an estimated 4% of the
potential of soy lecithin was recovered, in 1948 10% or less.
Address: Joseph Stanley Company.
2940. Storck, John; Teague, Walter Dorwin. 1952. Flour
for man’s bread: A history of milling. Minneapolis, MN:
University of Minnesota Press. vi + 382 p. Illust. Index. 27
cm. [150+* ref]
• Summary: Soybean processing (crushing) is discussed on
page 317. The protein of the soybean is a highly concentrated
animal feed, and the oil has many uses–including many
industrial, non-food uses. Production of soy oil in America
increased from about 1,000,000 lb in 1922 to much more
than 1,000,000,000 lb (1,000 million lb) per year over the
past few years.
Concerning wheat and corn ﬂours (p. 317), low-grade
ﬂours are now widely used as a source of industrial starches
and glutens. About 180 million lb of starch are used annually
in American homes, and industry needs more than 1,000
million lb, now made mostly from corn. This starch is used
in food products and as a sizing and ﬁnishing material for
textile fabrics, a thickener for textile printing colors, a binder
for packaged fuels, a paper coating adhesive, etc. “The
gluten in low-grade ﬂours also has many industrial uses–
for paper-coating adhesives and for stabilizing waxes and
water emulsion paints to prevent their separation in layers.”
It is also a source of glutamic acid, which serves as an
intermediate agent in the synthesis of many pharmaceuticals,
including folic acid–a member of the B-vitamin complex.
Monosodium glutamate can also be obtained from glutamic
acid.
2941. Thorpe, Jocelyn Field; Whiteley, M.A. 1952. Soyabean oil. In: J.F. Thorpe and M.A. Whiteley. 1937-1956.
Thorpe’s Dictionary of Applied Chemistry. 12 vols. 4th ed.
London, New York, Toronto: Longmans, Green & Co. See
vol. IX, p. 27, 29, 53, 55. 23 cm. [15 ref]
• Summary: This semi-drying oil can also be used as is as a
margarine fat. When partially hydrogenated, it is used both
in margarine and cooking (“shortening”) fats, as well as in
soaps. Table XVII (p. 27) gives the composition of 13 drying
and semi-drying oils, including soya bean oil. Table XIX (p.

29) gives the component fatty acid content of the body fat of
pigs fed on various fatty diets, including soya beans alone.
Page 53 has a table of tests of special value in dealing
with speciﬁc oils. “Soya oil: Insoluble bromides test,
determination of lecithin.”
Table IV (p. 55) gives key constants for 16 vegetable
oils, including almond, arachis, apricot kernel, castor, cotton,
hemp, kapok, linseed, maize, oiticica, olive, perilla, poppy,
rape, sesame, and soya.
2942. Glidden Co. (The). 1953. Annual report, 35th for the
ﬁscal year ended October 31, 1952. Cleveland, Ohio.
• Summary: Sales for the year were $205.113 million. Net
earnings before taxes were $14.203 million. Net proﬁt after
taxes and all charges was $6.948 million. The company is
hedging its large soybean inventory. Sales and proﬁts of
the paint and varnish division were at an all time high. The
Vegetable Oil Division has surmounted the difﬁculties it
met in proﬁtably processing soybeans and ﬂaxseed. Glidden
has entered into an agreement with the Japanese chemical
company, Ishihara Sangyo Kaisha Ltd., for the production of
titanium dioxide in a new $3 million plant to be constructed
by Ishihara in Japan. This plant will be the “largest of its
kind in the Orient.” Glidden’s vegetable oil extraction unit
at Buena Park, California, is successfully producing crude
chlorophyll.
“Research and development activities continue at a
rapid pace in our 28 modern research and quality control
laboratories. Among the important new products resulting
from this research is the ﬁrst latex base enamel, Spred Gloss,
which is a companion product to our highly successful Spred
Satin. This new product will be put on the market early in
1953. It will be remembered that our company pioneered in
developing latex base paints and is the leader in this ﬁeld.” A
small illustration on this page shows a man tapping a rubber
tree. Address: Cleveland, Ohio.
2943. Julian, Percy L.; Iveson, Herbert T.; McClelland,
Marian Leichti. Assignors to The Glidden Company
(Cleveland, Ohio). 1953. Process of treating phosphatides
and product. U.S. Patent 2,629,662. Feb. 24. 6 p. Application
ﬁled 17 June 1948. [5 ref]
• Summary: “It is known that phosphatides, such as soy
bean phosphatides, possess both hydrophyllic and lipophillic
[hydrophilic and lipophilic] groups which make them widely
used as emulsifying agents or surface active agents. As the
phosphatides occur in nature and are separated commercially,
however, the lipophillic properties are emphasized to
such a degree that much of their potential effectiveness as
emulsifying agents is not realized. It is therefore highly
desirable to produce phosphatidic materials which possess
a more satisfactory balance of hydrophyllic and lipophyllic
properties for emulsiﬁcation uses and thereby produce
phosphatides of superior emulsifying properties.
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“It is accordingly an object of the present invention to
produce phosphatides of improved emulsifying properties.
“Another object is to modify the hydrophyllic-lipophillic
[hydrophilic-lipophilic] balance of phosphatides to improve
the emulsifying properties thereof.
“A further object is to increase the hydrophillic
properties of phosphatides.
“Still another object is to increase the water solubility of
phosphatides.
“An additional object is to provide a process for
accomplishing the foregoing objects.”
Note: Soy is mentioned 32 times in this patent, as
“soybean phosphatides,” “soy bean phosphatides,” “soy
beans,” “crude soy bean phosphatides,” “soy bean oil,”
“crude soybean lecithin,” “soybean oil,” “soybean oil
miscella,” “crude soybean emulsion,” “soy fatty acids,” “soy
phosphatides” and “soya phosphatides.”
Lecithin is mentioned 17 times. Address: 1. Maywood;
2. Berwyn; 3, Chicago. All: Illinois.
2944. Winters, R.Y. 1953. Charles Burgess Williams, 18711947. Paper presented at the dedication of Williams Hall
Agronomy Building, University of North Carolina, Raleigh,
NC. [8] p. Unpublished typescript.
• Summary: On the top half of the ﬁrst page is a large
portrait of Prof. C.B. Williams. On the bottom half we
read: “Charles Burgess Williams (1871-1947), truly
North Carolina’s pioneer Agronomist, devoted his entire
professional life to the service of his fellow citizens. From
his graduation as valedictorian of the ﬁrst class at this
institution until his death he served the state as: Assistant
Chemist of the Agricultural Experiment Station, Fertilizer
Control Chemist, Assistant State Chemist, Vice-Director and
Director of the Agricultural Experiment Station, Dean of
Agriculture and Head of the Agronomy Department.
“He served the south: as the organizer, and for twentyﬁve years, as the chairman of the Tobacco Research
Committee, and of The Southeastern Agronomy Research
Committee of the Association ‘of Southern Agricultural
Workers.
“He served the nation: as a leader in Soil Survey, as one
of the ﬁrst Americans to promote the growing of soybeans,
as a charter member of the American Society of Agronomy
and as its president in 1926.
“He served those who knew him best–his coworkers–as:
a loyal, sincere, and understanding friend.”
This paper begins: “We have gathered here to honor
the memory of a friend who served this State and region
faithfully and effectively, and to dedicate this building to the
service which characterized his life’s work.
“Charles Burgess Williams was truly a native son of
North Carolina. His people were among the early settlers
of the Albemarle section and were prominent in the public
affairs of the region and State. He was born at Shiloh

in Camden County, the son of Robert Jones and Susan
(Burgess) Williams, on December 23, 1871.
“Our friend was a product of this institution, having
graduated with highest honors in 1893, the ﬁrst class of the
college. While a student in the college he came under the
inﬂuence of J.R. Chamberlain, agriculturist; W.A. Withers
and B.W. Kilgore, chemists; Gerald McCarty, botanist; and
W.F. Massey, a civil engineer who taught horticulture and
botany. These men were pioneers in the development of
agricultural instruction and their inﬂuence was extended far
beyond the conﬁnes of their classrooms and ﬁeld excursions.
An early report of the Ofﬁce of Experiment Stations
expressed concern about the heavy load carried by such
teachers. Their duties included teaching, lecturing at farmers’
institutes and elsewhere, writing books, compiling bulletins
and newspaper articles, corresponding with large numbers of
persons on a great variety of subjects, attending meetings of
associations, helping with agricultural fairs and conducting
laboratory and ﬁeld experiments.
“Upon completion of his undergraduate studies, Mr.
Williams accepted work in the college as instructor in
chemistry and assistant in the State Experiment Station
with opportunity to pursue graduate work. He had earned
his master’s degree in 1896 and followed this with a year’s
study of chemistry in Johns Hopkins University. During the
period 1897 to 1907 he served ﬁrst as Chemist and later as
Assistant State Chemist in Fertilizer Control. In addition to
the analytical work associated with control, Mr. Williams
found time to conduct several studies designed to test and
improve analytical methods. He was an active member of the
Association of Ofﬁcial Agricultural Chemists and the results
of his studies are published in its proceedings and in the
bulletins of the U.S. Department of Agriculture.
“In 1907 Mr. Williams returned to college work as
Director of the State Experiment Station and Chief of
the Department of Agronomy (1907-12) and served as
Dean of the College of Agriculture from 1917 to 1923.
By the beginning of this period most of the original staff
of the college and station had gone out to more proﬁtable
vocations and had been replaced by men of greater academic
specialization...”
We will now select a passage related to his pioneering
work with soybeans: “North Carolina was the ﬁrst State to
recognize the soybean as a valuable forage and industrial
crop and this was due largely to the efforts of Mr. Williams.
He initiated studies of soybeans in the rotation systems, their
fertilizer requirements and varieties adapted to different
areas of the State. Extensive cooperative studies were
made of the new introductions by the U.S. Department
of Agriculture. A recent letter from W.J. Morse (retired),
formerly in charge of soybean research in the Department,
has this to say regarding Mr. Williams’ work: ‘As to his
work with soybeans, no one in North Carolina did more to
promote production and industrial utilization than did our
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friend, long before the Middle West entered the game. I
know that he spent considerable time and effort in trying to
get the soybean oil industry started in North Carolina along
with all of his other duties. He really pushed the Elizabeth
City Cottonseed Oil Mill into crushing soybeans for oil and
followed it through with other cottonseed mills. I honestly
think if it were not for Professor Williams’ enthusiasm and
work the North Carolina soybean oil industry would have
been delayed many years. His publications on various phases
of the soybean industry in the early days indicate his tireless
efforts to build the industry in the State. I ﬁrst called on him
at Raleigh in the summer of 1910. I can truthfully say that in
all of my contacts over the entire United States, I never met
a more cooperative cooperator. I found him as enthusiastic
and interested in all phases of the soybean the last time I
saw him, the fall before his death, as he was the time I met
him in 1910.’ His publicity on the utilization of soybeans
and soybean products attracted the attention of the research
laboratory of the Sherwin-Williams Paint Company and at
their request cooperative studies were made of the quality
of soybean oils for paint manufacture.” Address: PhD,
Asst. for Production and Utilization, Agricultural Research
Administration, USDA, Washington, DC.
2945. Yada, N. 1953. [Lowering of the dry-point of light
petroleum oil]. Japanese Patent 1882. April 30. [Jap]*
• Summary: Describes solvent extraction using ethyl alcohol.
2946. Product Name: Spred Satin (Latex Base Paint with
Soy Protein).
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: Chicago, Illinois.
Date of Introduction: 1953 April.
Ingredients: Incl. soy protein isolate.
How Stored: Shelf stable.
New Product–Documentation: Soybean Digest. 1953.
“The cover picture” [Glidden company and new paints].
April. p. 9. Glidden’s “pioneer latex base paint, Spred Satin,
can be put on interior wall surfaces with great ease and speed
by anyone. It will dry to the touch in less than half an hour
and the room where it is used can be reoccupied almost as
soon as the paint has been applied. One important ingredient
of Spred Satin is a soya derivative.”
Note 1. Spred Luster, a similar product, was launched by
Glidden in about Jan. 1946. In what ways are the two interior
paints, based on soy protein, different?
Note 2. Talk with Steve Lyons of The Percy Julian
Project (WGBH/Nova, Boston, Massachusetts). 2003. Oct.
16. Steve thinks this product was introduced in about 1947.
2947. Soybean Digest. 1953. The cover picture [Glidden
company and new paints]. April. p. 9. Plus cover.
• Summary: “The beautiful room interior shown [in a photo]
on the cover illustrates how the paint industry has progressed

in creating new colors, new ﬁnishes and new ideas for the
homemaker... This room was created by the Glidden Co.
chieﬂy to show how quickly, easily and beautifully any
American can transform his home.”
Glidden makes Spred Satin, a pioneer latex base paint,
which can be used to cover interior wall surfaces with great
ease and speed by anyone. It will dry to the touch in less
than 30 minutes. One important ingredient of Spred Satin
is a soya derivative. In fact, the paint industry uses “large
quantities of soya byproducts, such as soy oil, soya lecithin,
and soya protein.”
The Glidden company is also one of America’s major
soybean processors, operating large crushing plants in both
Chicago (Illinois) and Indianapolis (Indiana), and a feed mill
in the latter city.
“The company’s research in soya products, under the
direction of the famous Dr. Percy L. Julian, has received
national acclaim. Few industrial enterprises have done
so much to further development of this rapidly growing
industry.”
2948. Taggart, M.F. 1953. The story of chemurgy. Chemurgic
Digest. April. p. 7-8.
• Summary: Contains a brief history of chemurgy, which is
an idea, not a science. “Chemurgy is the idea of intensively
applying the science of chemistry to promote the utilization
of farm products in industrial markets.”
During a Chemurgic Conference in 1935, the topranking ofﬁcers of the American Soya Bean Association
“bore down on the chemurgists with the plea and taunt to
ﬁnd a way of up-grading Soya Bean Oil by expanding the
market placing greatest emphasis upon ﬁnding ways of
using Soya Bean Oil in topﬂight paint products...” It can be
summarized by stating that “55 pounds of Tung Oil and 45
pounds of Soya Oil can be Thermolyzed in situ to produce
a paint oil more satisfactory than either oil alone and of
better quality than straight Linseed Oil. Thousands of gallons
have been marketed in the last 10 years.” Photos show: (1)
Taggart. (2) Monsanto’s booth displaying products developed
for or from agriculture. Address: Director of Research, The
O’Brien Corp., South Bend, Indiana.
2949. Larson, Nellie G.; Cowan, J.C. comp. 1953. Soybeans:
A selected list of references. USDA Bureau of Agricultural
and Industrial Chemistry AIC-355. 10 p. May. Cited in
Soybean Digest, July 1953, p. 24. [96 ref]
• Summary: On the cover of this document is an illustration
of the entrance to the USDA “Northern Regional
Laboratory,” which is part of the Bureau of Agricultural and
Industrial Chemistry.
The Introduction begins: “This Laboratory receives
many requests for information on soybeans. Often the
desired information is available in some published bulletin,
book, or periodical. As a result of these many requests,
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this selected list of references has been compiled for use
by nonspecialists and laymen wanting knowledge about
soybeans and soybean technology. Markley’s two volumes
on ‘Soybeans and Soybean Products’ are the best single
source of information on the subject. Each chapter is
written by an expert on a phase of soybean technology.
For a general, over-all view of the industry, the reader may
want to consult ‘Gold from the Soil,’ by Edward J. Dies,
and ‘New Riches from the Soil,’ by Wheeler McMillen, pp.
90-110. More technical information on soybean processing,
particularly of soybean oil, and including latest research
developments appears in the ‘Journal of the American Oil
Chemists’ Society.’
“Many of the government publications on soybeans
cited in this list can be obtained by writing to the issuing
agency or by purchase from the Superintendent of
Documents, Washington 25, D.C.” Address: 1. Librarian,
Peoria Branch, USDA Library; 2. Head, Oil and Protein Div.,
Northern Regional Research Lab., Peoria, Illinois.
2950. Soybean Digest. 1953. The cover picture: Soybeans
important in antibiotic. May. p. 21.
• Summary: “The wonder drug, streptomycin, has become
a household word in the ﬁeld of medicine, but it is doubtful
whether very many people using this miraculous germ-killer
realize that soybeans play an important part in its production.
“The A.E. Staley Manufacturing Co., Decatur, Illinois,
oldest of the nation’s soybean processors, pioneered the
commercial manufacture of soybean nutrients for the
production of streptomycin with the development of Special
Nutrient No. 4-S in 1947 from soybean oil meal. Today, a
large proportion of the world’s supply of this antibiotic is
produced by pharmaceutical ﬁrms using the Staley product.
“The Staley company research laboratories have

subsequently developed special nutrients for
the production of several other antibiotics and
a number of pharmaceutical products from
soybean meal.
“The streptomycin nutrient, which
resembles soybean grits, markedly stimulates
the growth of the organism which excretes
streptomycin. It does not alter the fundamental
qualities of the end product, nor the
tremendously complex chemical processing
required in making streptomycin.
“Development of the special nutrients
of streptomycin production was not without
its headaches, however. At a time when the
pharmaceutical industry in the spring of 1947
was about convinced that soybean nutrient
provided a solution for the problem of increasing
streptomycin production, there occurred the
mystery of the vanishing mold.
“Staley’s research laboratory quickly
determined there was nothing in the nutrient
itself which was detrimental to the mold. Careful checks
made by the manufacturer uncovered the culprit–a virus
which had crept into their mixture and which, when the
process had progressed to a certain point, developed a
change in the manufacturing method.
“With a change in the manufacturing method, the
problem of the disappearing mold was eliminated and the
production ‘bottleneck’ was broken.”
A photo on the cover shows a young girl making a
wry face and turning away from a man who is injecting a
hypodermic needle into her upper left arm.
2951. American Lecithin Co. 1953. Lecithin in ﬂushing.
Data-gram from the Alcolec Laboratory F-1. June 15. 1 p.
• Summary: The writer forgets to mention what “ﬂushing”
is. It has something to do with paints, and with removing
old paint, as from a car body before repainting. Address:
Woodside, Long Island, New York.
2952. American Lecithin Co. 1953. Lecithin in printing inks.
Data-gram from the Alcolec Laboratory NK-3. June 24. 2 p.
• Summary: “Alcolec S ﬂuid lecithin is a natural product of
the soy bean made under carefully controlled conditions. It is
extracted from the soy bean by means of the solvent hexane,
being separated from the oil by hydration and centrifuging,
and then dried under vacuum. Alcolec S contains in addition
to lecithin the related phosphatides, cephalin and inositol
phosphatide, in a carrier of about 35% soy oil. Lecithin
and cephalin are diglyceride esters of nitrogen-containing
phosphoric acid groups. In all phospha-tide molecules there
are strong lipophilic groups at one end of the molecule
and strong hydrophilic groups at the opposite end. This
characteristic accounts for the colloidal and emulsifying
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properties, and makes phosphatides the only known
substances of a purely fatty nature which have a high afﬁnity
for water.
“The use of Alcolec S in printing inks has become a
“must” for printing ink chemists in the last few years. Below
is a resume of its effects on printing inks:
1. Reducing of missing time. 2. Better quality. 3.
Increase in strength. 4. Prolonged shelf life. 5. Improved
consistency.
“Amount of Alcolec S to use: In view of the variety
of formulas used in ink making, the optimum amount
of Alcolec S in each formula should be determined
experimentally. In general, 2% to 5% based on the total
weight of the formula will be sufﬁcient to gain the results
discussed above. If any difﬁculties are encountered please
feel free to contact us and our laboratories will endeavor to
assist in solving your problems.”
Note: This is the earliest document seen (Nov. 2015) in
which American Lecithin Co. is at the address 32-30 61st St.,
Woodside, Long Island 77, New York. Address: 32-30 61st
Street, Woodside, Long Island 77, New York. Phone: AStoria
4-4350, 4-4351. Cable address: Armandmay.
2953. American Lecithin Co. 1953. The importance of
lipids in cell permeability: Lecithin and cholesterol. Datagram from the Alcolec Laboratory S #2. 3 p. Attention chief
chemist. Undated. [2 ref]
• Summary: “In this bulletin we are quoting from a paper
by N. Okuneff which appeared in Biochemische Zeitschrift
198: 296 (1928). Okuneff refers to the fact that the lipids
act not only as solvents but also as absorbents and that they
are believed to be concentrated at the protoplasmic surface.
Since most studies up to that time had concerned surface
tension (i.e., Water/Air) whereas the conditions in living
organisms involve primarily interfacial phenomena (i.e.
Water/Lipid solvent), the author carried out experiments to
measure the activity of lecithin and of cholesterol in Water/
Benzene and Water/Olive oil systems. The measurements
at the interface were made by the method of Rehbinder
(Biochem. Zeitschr. 187: 19 (1927)) which permits
determination of the tension simultaneously on the surfaces
of two immiscible liquids.”

A 2-page summary of the paper is given, followed by 7
conclusions.
“Makers of soaps and cosmetics have long recognized
the valuable skin conditioning properties of Lecithin. Since
1930 we have supplied Alcolec Lecithins to the trade in
this country and abroad and today we are in a position to
furnish a variety of types. We invite your inquiry and enclose
a reply card for your convenience.” Address: 57-01 32nd
Ave., Woodside, Long Island 77, New York. Phone: AStoria
4-4350, 4-4351. Cable address: Armandmay.
2954. Soybean Digest. 1953. New soy product has wide
usage. June. p. 18.
• Summary: “General Mills research chemists have found
that certain polyamide resins are effective curing agents for
epoxy resins yielding versatile new resin products ranging
from tough adhesives to paper coatings, casting and potting
compounds, and protective ﬁnishes.”
A photo shows a glass-to-glass bond made with
polyamide resin-epoxy resin adhesive which supports a
5-pound chunk of solid steel. “Bonds made with these
adhesives show astonishing strength in holding together such
materials as metal, glass, ceramics, fabric, and wood.”
“General Mills’ Polyamide Resins come from
polymerized vegetable acids, including soybean, by reaction
with diamines. Epoxy resins, on the other hand, come from
the union of chemicals with ancestors in the petroleum
industry. Dr. Malcolm M. Renfrew, director of chemical
research at General Mills Research Laboratories, and Dr.
Harold Wittcoff, section leader in the product development
end of chemical research, discovered the superior properties
of the blend and with cured mixtures with resins.”
Note: This in the earliest document seen that mentions
of the use of soy oil in an epoxy resin. Webster’s Dictionary
deﬁnes epoxy resin (a term ﬁrst used in 1950) as “a ﬂexible,
usually thermosetting resin made by polymerization of an
epoxide and used chieﬂy in coatings and adhesives–called
also epoxy.”
2955. International Minerals & Chemical Corporation
(a Corporation of New York). 1953. Improvements in or
relating to process for the treatment of protein hydrolysates.
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British Patent 740,722. Date of application and ﬁling
complete speciﬁcation: 16 June 1953. 4 p. Complete
speciﬁcation published: 16 Nov. 1955. Application made in
the USA: 5 Aug. 1952.
• Summary: Tyrosine (T) is recovered from protein
hydrolyzates in yields at least twice as large as in previous
methods. The humin is ﬁltered off at pH 0.5-4.0 and 40100ºC, the hydrolyzate is adjusted to pH 5.5-6.5, and
the T-containing mixture is crystallized at atmospheric
temperature in 8-16 hours and ﬁltered. The ﬁltrate is
concentrated and cooled, additional T-containing crystals
being obtained to give a total of 80-85% of the T originally
present. Glutamic acid may be recovered from the ﬁnal
liquor if the humin is removed at pH 0.5-2.0. The process
is applicable to hydrochloric acid and sulfuric acid
hydrolyzates of corn and wheat glutens; of peanut, soybean,
and cottonseed meals; and of zein and casein. Address: 20
North Wacker Dr., Chicago, Illinois.

by Monsanto Chemical Co.”
2958. Glenn Davidson Distributors. 1953. Classiﬁcation of
isolated soya proteins (Brochure). Aurora, Illinois. 4 p. Sept.
13, revised. Original ed. July 1952. [3 ref]
• Summary: The two main products distributed by this
company are Soyize (technical soya ﬂour) and Soyein
(isolated soya protein).
Note: This is the earliest publication seen with the term
“isolated soya protein” in the title. Address: Distributor,
Aurora, Illinois.

2956. Schwarcman, Alexander. 1953. Vegetable oils and
especially soybean oil. Chemurgic Digest. June/July. p. 1516.
• Summary: “Cottonseed oil had long commanded the
position in the edible vegetable oil ﬁeld that is held by
linseed oil in the drying oil industries, until the advent of
soybean oil... The impact of the discovery of the effects
of hydrogenation on cottonseed and other oils, creating
vast new supplies of edible fats, gave cottonseed oil its
great impetus nearly 50 years ago... Since soybean oil is
a semidrying oil, it occupies a position that is chemically
intermediate between cottonseed and linseed oil...” Address:
Spencer Kellogg and Sons, Buffalo, New York.

2959. Jones, Jean E. Assignor to Eastman Kodak Company
(Rochester, New York; a corporation of New Jersey).
1953. Method of setting protein containing coatings with
ammonium. U.S. Patent 2,652,345. Sept. 15. 7 p. Application
ﬁled 29 April 1952.
• Summary: “Example 5: Washed silver halide grains were
prepared as described in the preceding example. A photosensitive emulsion was formed by mixing 68 cc. of those
grains with 70 g. of a 25% solution of soybean protein which
had been modiﬁed by treatment with alkaline hydrogen
peroxide for a time. There was added then to the emulsion
2 cc. of a 10% solution of formaldehyde. The resulting
emulsion was coated onto cellulose ester ﬁlm base and was
set by passing through a fuming box where it was treated
with gaseous ammonia. The emulsion layer was then dried
by treatment with warm dry air. A photographic ﬁlm of good
properties was obtained.”
Soy is mentioned three times in this patent in the
forms “soy protein,” “soy proteins,” and “soybean protein.”
Address: Rochester, New York.

2957. Soybean Digest. 1953. The cover picture [Plywood and
soybean glue]. July. p. 11.
• Summary: “Soybean glue, which is made from soy ﬂakes,
is the leading adhesive used by the plywood industry, and it
is now a 60-million-pounds-a-year market. A few years ago
soybeans seemed to be losing out to other sources, but the
new cold press process to which soybean glue is adapted
gives it the edge. It has the double advantage of being a
cheaper source and through the cold press process of making
for speedier production of plywood. The picture is furnished

2960. Farstad, D.K. 1953. Outlook for soybean oil in
industrial ﬁelds. Soybean Digest. Sept. p. 54, 56, 58.
• Summary: “In discussing the outlook for soybean oil in
industrial ﬁelds we should ﬁrst review brieﬂy where soybean
oil has been used industrially and some of the many factors
which tend to inﬂuence its consumption. Soybean oil has
been used in the production of many industrial products
such as paints, varnishes, synthetic resins, linoleum, soap,
caulking compounds, core oil, printing inks, sulphonation,
etc. In many ﬁelds the usage of soybean oil has depended
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on its substitution for other drying oils such as linseed oil.
In other ﬁelds the consumption of soybean oil has grown
strictly on its own merits.
“To better illustrate the factors inﬂuencing consumption
of soybean oil let’s discuss a few speciﬁc industries that
use large quantities of soybean oil. According to the U.S.
Bureau of Census soybean oil consumption for paints and
varnishes in the period 1935-1945 averaged about 21-22
million pounds per year, while the 1946-52 period showed
an average use of 75-76 million pounds. Soybean oil usage
reached 100 million pounds for paint and varnish in 1948,
but dropped in 1951 to about 60 million and consumption in
1952 is reported as about 73 million pounds. These ﬁgures
don’t tell the complete story, but before discussing them
further let’s review a few of the properties of soybean oil and
how it is used by the paint industry.
“Soybean oil, it must be remembered, is a semidrying
oil. Films of soybean oil dry slowly and are relatively soft.
The oil polymerizes (or thickens) slowly at temperatures of
580-600º F. as compared with other drying oils. The early
use of soybean oil in paints and varnishes was conﬁned
generally to how much soybean oil could be blended with
linseed oil and other drying oils without impairing drying
properties. The incentive to substitute soybean oil of course
was lower cost, soybean oil being cheaper than linseed. The
amount of soybean oil generally used was approximately 10
percent.
“In the early 1940’s tremendous strides were made
in the chemical treatment of soybean oil to improve its
performance in industrial products. In using the term
‘chemically treated’ we are referring chieﬂy to the maleic
treated soybean oils which have been so widely used. The
chemically treated oils could be polymerized or ‘thickened’
as rapidly as linseed oil and dried as fast as linseed oil and
exhibited similar ﬁlm hardness. We now had a practical yet
economical means of producing in volume a treated soybean
oil with excellent drying oil properties.
“Effect of World War II: World War II and the
government restrictions on the industrial use of soybean oil
curtailed increased consumption of soybean or chemically
treated soybean oil until late 1946.
“With the removal of government controls, soybean
oil consumption in paint and varnish jumped from 25-30
million [pounds] in 1945-46 to 90 million in 1947 and 100
million in 1948. Chemically treated soybean oil contributed
a great deal toward expanded industrial consumption of
soybean oil. The soybean oil content of house paints no
longer had to be restricted to 10-15 percent of total oil
because of drying problems. Chemically treated soybean oil
could be used as 50 percent or 100 percent of the oil content
without sacriﬁcing quality. Today paint and varnish chemists
are generally agreed that commercial, chemically treated
soybean oils are as good as linseed oils for house paints in all
respects.

“Other factors also contributed to the sharp increase
in industrial soybean usage during the period after World
War II. In 1947-48 linseed oil prices were very high, and
consumption of tung oil which was very scarce during the
war years jumped from 28 million pounds in 1946 to 88
million pounds in 1947 and to 120 million pounds in 1948.
“Mixtures of tung and soybean oil were widely used to
replace expensive linseed oil in both paints and varnishes.
It should be emphasized that during this period chemically
treated soybean oil and tung-soybean oil combinations were
far cheaper than linseed oil and widespread substitution
followed, to take advantage of lower raw material costs.
During 1950, 1951 and 1952 the price of linseed oil declined
and the differences between linseed, soybean or Chinawood
made the use of tung-soybean oil combinations unattractive
pricewise. Consumption of chemically treated oils has also
been lower due entirely to the fact that soybean oil prices
have been only slightly under linseed oil, and ample supplies
of linseed oil are available. Chemically treated soybean oils
are being sold for some application over the price of linseed
oil strictly on the basis of better performance. Industrial
soya consumption in paints and varnish for 1951 and 1952
dropped far under usage in 1947-48-49 since no signiﬁcant
price advantage could be obtained by substituting soybean
oil.
“One important factor which is closely related to paint
and varnish consumption of soybean oils is the tremendous
growth of alkyd resins. Alkyd resins are generally made by
combining phthalic anhydride, vegetable oil and glycerine
or pentaerythritol. Alkyds are the base of the so-called
synthetic enamels so widely used today, for example on
farm machinery and appliances as well as interior enamels
for your homes. The properties of the alkyds can be varied
widely by the use of various drying and non-drying oils as
well as by changing the proportions of phthalic anhydride.
“Alkyd resins appeared in the late 30’s and were used
almost entirely for industrial paints rather than on paints you
would buy in your paint store for home use. The increased
use of alkyd resins in trade sales paints developed since
1949.
“The properties of soybean oils are ideally suited to their
use in alkyd resins. The poor drying and slow polymerizing
properties of soybean oil are easily modiﬁed in alkyd resins
and today more soybean oil is used in the production of
alkyd resins than any other vegetable oil. Soybean alkyds dry
satisfactorily and have excellent nonyellowing properties.
“Soybean oil used by paint manufacturers who produce
their own alkyd resins is generally included under the
paint and varnish ﬁgures of the government census report.
However, soybean oil used in alkyds supplied to the paint
and varnish industry by individual alkyd manufacturers is
included in the census report under ‘other uses.’
“According to the census report 31 million pounds of
soybean oil were used in alkyd resins in 1949. Consumption
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increased to 40 million in 1950, 64 million in 1951 and an
estimated total of 60 million in 1952, with the paint and
varnish industry consuming the major portion of the alkyd
resin production.
“The increased consumption of soybean oil in alkyd
resins means that total consumption of soybean oil in the
paint industry in 1951 was actually the 60 million pounds
reported under census paint and varnish classiﬁcation plus
64 million used in alkyds for a total of 124 million pounds.
The estimated consumption of soybean oil in alkyd resins
for 1952 was 60 million pounds which, when added to the
73 million pounds reported for paint and varnish, indicates a
total soybean oil consumption of 133 million pounds.
“These ﬁgures do not include soybean fatty acid
consumption in alkyd resins. The distillation of the
soapstock obtained from the reﬁning of soybean oil
provides a relatively cheap source of fatty acids that ﬁnd
wide application in industrial products. Accurate ﬁgures on
consumption of soybean fatty acids are not readily available
but recent changes inaugurated by the Bureau of Census will
provide better consumption data on soybean fatty acids in the
future.
“Let’s take another look at what has happened in the
paint and varnish industry. It should be noted that the paint
industry has made tremendous technical progress in the
last 10 years and has become a highly technical industry.
The combined efforts of the technical personnel of both the
paint manufacturers themselves and companies who supply
the paint industry with raw materials have been chieﬂy
responsible for this progress, and as a direct result industry
and the general public are getting better paint products and
many entirely new type products.
“In the past, for example, varnishes based on linseed or
tung oils were generally used in enamels, ﬂat paints, etc., for
trade sales paints. However, in the last few years the trend
has been toward the use of alkyd resins to replace varnishes,
and the increased soybean oil consumption in alkyd resins is
evidence of this rapid rate of change” (Continued). Address:
Spencer Kellogg & Sons, Inc., Buffalo, New York.
2961. Farstad, D.K. 1953. Outlook for soybean oil in
industrial ﬁelds (Continued–Document part II). Soybean
Digest. Sept. p. 54, 56, 58.
• Summary: (Continued): “Greatly expanded chemical
facilities have also made many new materials available to the
paint manufacturer. Latex, styrene and vinyls are a few of the
materials that are being used today. The consumption of latex
for rubber base ﬂat paints has been high. Actually the present
trend in latex paints is the modiﬁcation of latex with alkyd
resins and this trend will probably increase.
“The introduction of alkyd ﬂats and wider usage
of odorless solvents in many paint products has met the
increased consumer demand for interior paints with better
odor characteristics. The consumption of soybean oil by the

paint industry shows quite clearly that soybean oil is not
losing its market in protective coatings.
“Do It Yourself Idea: One important factor affecting
the paint industry which tends to increase and maintain a
high consumption of paint products is the ‘do it yourself’
idea. During the past year it is estimated that 75 percent
of trade sales paint application was done by home owners
themselves. The expanding use of paint rollers for applying
paints has simpliﬁed paint application and reduced the
amount of time needed to repaint a kitchen or living room. It
is fashionable today to be a painter, carpenter or bricklayer as
the occasion may demand around the house. The householder
has discovered that the hardest part of redecorating the living
room is getting started. He creates in effect a higher standard
of living for his family with a very nominal cost. The idea
has spread and will aid in keeping production of paint
products high.
“The ﬂoor covering industry producing both inlaid
and felt base types of linoleums is a large user of drying
oils. Linseed oil is the chief drying oil used in linoleum but
regular soybean oil as well as the chemically treated soybean
oils has replaced a portion of the linseed oil.
“So far the substitution has been mainly on a basis of
economics. In 1949, for example, when a wide difference
in the prices of soybean and linseed oil existed, a total of
76 million pounds of linseed oil and 32 million pounds of
soybean oil was consumed. In 1952, 90 million pounds
of linseed oil was used compared to 16 million pounds of
soybean oil. The drop of over 50 percent in consumption
of soybean oil was due chieﬂy to unfavorable price
comparisons between linseed and soybean oil.
“Usage of alkyd resins made with soybean oil as
vehicles for print paints in felt base linoleum is gradually
growing and will be reﬂected in increased soybean oil
consumption in the ﬂoor covering industry.
“Vinyl resins are being used to produce plastic ﬂoor
coverings and their consumption will undoubtedly increase.
The rate of increase is difﬁcult to predict but it is interesting
to note that modiﬁed soybean oils are being used as
plasticizers for the vinyl resins used in ﬂoor coverings. There
are many smaller uses of soybean oil–caulking compounds
for example in which blown soybean oil is probably the
chief vegetable oil used due to its ability to surface dry and
yet leave the interior of the caulk soft and pliable for a long
period of time. Soybean consumption in caulking compounds
has leveled off in recent years and probably will not show
any pronounced gains or losses in the near future.
“Blown soybean oil is also widely used as a plasticizer
for lacquers, often in combination with other plasticizers.
The usage of soybean oil in coated fabrics and artiﬁcial
leather is small and with the competition afforded by vinyls
is likely to decrease further. Soybean oil is also used in
printing inks but this usage is not a major factor in soybean
oil consumption.
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“The consumption of soybean oil for industrial uses
has grown and expanded rapidly in the last 10-15 years,
and soybean oil today has assumed an important role in
drying oil ﬁelds. The many technical improvements in
both chemically treated soybean oils and alkyd resins have
contributed much to the increased consumption of soybean
oil. The ability of industrial consumers of drying oils to
change their formulations when economic factors favor the
use of soybean oil, also improves the outlook for increased
industrial usage.
“Soybean oil today has attained an important position
in the drying oil ﬁeld through the combined research and
development activities of private industry and the regional
laboratories of the Department of Agriculture, particularly
the Northern Regional Laboratory. This research is
continuing and future achievements of these laboratories
will inﬂuence future industrial consumption. The outlook for
industrial consumption of soybean oil is, indeed, good.”
A graph shows “Use of fats and oils in nonfood
products” (pounds per civilian, 1931-1949). The total peaked
in 1941. Address: Spencer Kellogg & Sons, Inc., Buffalo,
New York.
2962. Food Machinery and Chemical Corporation (FMC)
(a Corporation of Delaware). 1953. Method of epoxidizing
organic esters. British Patent 739,609. Date of application
and ﬁling complete speciﬁcation: 23 Oct. 1953. 4 p.
Complete speciﬁcation published: 2 Nov. 1955. Application
made in the USA: 13 July 1953.
• Summary: Soybean oil and butyl cottonoate (butyl ester of
cottonseed oil fatty acids) yielded epoxidized organic esters.
Address: 1105 Collinan St., San Jose, California.
2963. Pellett, Kent. 1953. Many unheralded uses for soybean
fatty acids. Soybean Digest. Oct. p. 8-10.
• Summary: Soybean fatty acids used to be seen as almost
worthless by-products of the soybean oil reﬁner’s foots
kettle. They were sold only to soap manufacturers, who
bought them for little more than transportation costs. “Now
they are convertible into fatty acids of uniform grades which
enter into products as various as rubber and paints, perfumes
and paper, and insecticides and cosmetics. And fatty acids
are quoted on commodity exchanges at about the price of
crude soybean oil. Few products have a wider range of usage
yet are more unheralded. The consumers of the end products
never hear of fatty acids.
“The fatty acids industry has undergone a big expansion
in the past ﬁve years... There are about 24 manufacturers
of soybean and other fatty acids... General Mills, one of the
world’s largest ﬂour millers,... entered the fatty acids ﬁeld
when it built its Chemoil plant at Kankakee, Illinois, a few
years ago.”
It was the process of fractional distillation, developed
by the petroleum industry, which made it possible to separate

fatty acids and tailor them to desired end uses. “Soap and
protective coatings are still the chief uses for vegetable oil
fatty acids. Paint and varnish lead, with the two uses together
consuming 80 percent of the fatty acids produced. Other
sizable ﬁelds are: rubber 5 percent and chemicals 6 percent.
“Soybean fatty acids are important in many other
ﬁelds such as linoleum and oilcloth, metal working, cutting
and core oils, textiles, leathers, adhesives, cosmetics and
pharmaceuticals, though the volume used in these products is
small...
“The producers of fatty acids have their own
organization, the fatty acids division of the Association of
American Soap & Glycerine Producers, Inc. The following
ﬁrms, in addition to General Mills, are producers of soybean
fatty acids: Acme Hardesty Co., New York, N.Y. Principally
for hand soaps and resins. Archer-Daniels-Midland Co.,
Minneapolis, Minnesota. Armour & Co., Chicago, Illinois.
E.F. Drew & Co., New York, N.Y. Emery Industries, Inc.,
Cincinnati, Ohio. A. Gross & Co., New York, N.Y. For
alkyd resins and specialty soaps. W.C. Hardesty Co., Inc.,
New York, N.Y. For soap and alkyd resins. Southern Cotton
Oil Co., New York, N.Y. For protective coatings, synthetic
resins, soft soaps, waxes and polishes, and printing inks.
Swift & Co., Hammond, Indiana. Vegetable Oil Products
Co., Los Angeles, California. For alkyd resins, lubricating
greases, soap and rubber. Wilson-Martin Division, Wilson &
Co., Philadelphia, Pennsylvania. For soap and alkyd resins.
Woburn Chemical Co., Harrison, New Jersey.” Address:
Managing Editor, The Soybean Digest, Hudson, Iowa.
2964. Hauck, Karl-Heinz; Hecker-Over, Fritz. 1953.
Verfahren zur Verbesserung von Hydroxylgruppen
enthaltenden Alkydharzen [Process for improving of
hydroxyl-containing alkyd resins]. German Patent
1,045,652. Nov. 16. 2 p. Issued 4 Dec. 1958 (Chem. Abst.
55:2138i). [6 ref. Ger]
• Summary: Concerns alkyd resin treatment for use in
lacquers. An alkyd resin based on soybean oil is used as the
main ingredient in the product, which has a shorter drying
time and better resistance to water.
Note: Soy is mentioned twice in this patent, but
only in the form “Sojaöl” (soy oil). Address: 1. Dr. Ing.,
Hermeskeiler Str. 7, Suelz, Cologne; 1. Hauptstr. 15,
Rodenkirchen bei Cologne.
2965. McMillen, Wheeler. 1953. Stone age plants in the atom
age. Land (The) (Columbus, Ohio) 12(3):263-66. Autumn.
• Summary: Advocates chemurgy, the use of crop plants for
non-food industrial purposes.
2966. Woodworth, Robert C. 1953. We call it “creative
processing.” Chemurgic Digest. Nov. p. 4-6.
• Summary: “The public relations director of one of
America’s important farm-dependent businesses tells how he
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thinks industry can help ‘sell’ chemurgy to the public.
“The little old lady’s eye fairly sparkled as she looked
at the maze of pipes and equipment around her. She turned
to me and marveled, ‘Why, I never realized what it took to
handle those soybeans of ours. I’m so glad I came.’
“She’d always seen their soybeans go into a truck on the
way to the local elevator. She never thought there was much
to it beyond that–or at least she had never thought much
about it. Now, in a tour through our Port Cargill soybean
processing plant she was beginning to see what had to
happen before the soybeans were transformed into a hundred
useful and important products.
“At that time she was seeing the ﬁrst stages of Cargill’s
new institutional advertising program, which is now in
its third successful year. We set out to tell the people of
our Midwestern area about the importance of chemurgy–
”creative processing,” we called it–to our farm-dependent
economy.”
“In addition, we are important chemurgic processors
ourselves, operating an extensive formula feed division
(Nutrena Feeds), a Cargill Hybrid Corn department, soybean
and linseed oil processing units, advanced oil processing
units in the East.”
Cargill’s work is “limited to the Midwestern area where
most of our plants are located.”
Cargill uses a three-point program:
“1. We sell the idea by showing.”
“2. We sell the idea by telling.”
“3. We sell the idea by doing.”
An illustration shows Cargill’s logo which reads:
“Product of Cargill Creative Processing.” Address: Vice
president, Cargill, Inc.
2967. Greenspan, Frank P.; Gall, R.J. 1953. Epoxy fatty acid
ester plasticizers. Industrial and Engineering Chemistry
45(12):2722-26. Dec. [21 ref]
• Summary: “All vinyl plasticizers in common impart
relatively permanent ﬂexibility, toughness, and ﬂow
properties to the otherwise brittle and nonelastic polyvinyl
resins.” Address: Buffalo Electro-Chemical Co., Inc., Div. of
Food Machinery & Chemical Corp., Buffalo, New York.
2968. Nearing, Scott. 1953. Food without animal residues.
Vegetarian (The) (Wilmslow, Manchester, England) 1(6):18889. Nov/Dec.
• Summary: At the 13th World Vegetarian Congress in
Sigtuna, Sweden, Prof. Nearing described his and Helen
Nearing’s 20-year experiment in gardening without animal
manure in Vermont at an elevation of 1,800 feet. Initially
the land was depleted. The fertility was regained by heavy
mulching with hay, sawdust and vegetable compost supplied
by minerals–ground phosphate rock, green sand for potash,
ground limestone for calcium, and colloidal earth which
is a dehydrated clay containing 13 or 14 trace elements.

Leaves were another important source of trace elements.
Soybean meal, and the meal of several other common seeds
(depending on availability and cheapness) were also added to
provide protein (nitrogen) for the soil.
“Heavy mulching with sawdust or hay prevents the
growth of weeds, encourages the activities of worms and
soil organisms, prevents erosion and retains moisture in the
hottest weather as well as protecting the soil from frost.”
Address: Prof., Vermont.
2969. Soybean Digest. 1953. Plywood glue. Dec. p. 37. [1
ref]
• Summary: Gives consumption and stocks of glue on a dry
basis by the soft plywood industry, as reported by the Bureau
of the Census. Soybean glue is by far the most widely used
type, accounting for 58.3% of the total. Total consumption in
Aug. 1953: 7,772,000 lb. Of this: Soybean glue: 4,531,000
lb. Phenolic resins: 3,040,000. Casein: 342,000 lb. Urea
resins: 288,000 lb. Other: 571,000 lb.
2970. Product Name: Buckeye Protein (Industrial Soy
Protein Isolate).
Manufacturer’s Name: Buckeye Cotton Oil Co.
Manufacturer’s Address: Louisville, Kentucky.
Date of Introduction: 1953.
Wt/Vol., Packaging, Price: 50 lb multiwall paper bags.
How Stored: Shelf stable.
New Product–Documentation: Buckeye Cotton Oil Co.
1953. “Buckeye Protein Technical Bulletin.” This isolated
soy protein is manufactured in Louisville, Kentucky.
B.J. Gantt. 1959. Aug. “Buckeye Manufacturing
history.” “Soybean Protein: In the fall of 1946, Proctor &
Gamble needed a raw material to use in the new formula
of Spic and Span. It was found that a protein product that
could be made from soybeans at Louisville would supply this
demand. As a result, a protein unit [for making industrialgrade isolated soy protein] was erected at the Louisville Mill
and adequately took care of the Proctor & Gamble needs.
After a few years, the Spic and Span formula was changed
again so there was less need for this protein product and it
was necessary to develop outside markets where it was used
largely as a substitute for casein in the paper trade.”
Talk with Ed Rider, corporate archivist, Procter
& Gamble Co. 1993. July 8. In 1953 Buckeye started
manufacturing industrial soy protein isolates for sale to other
companies at its plant in Louisville, Kentucky. A technical
bulletin dated 1953 states that the isolates were used for
paper coatings, sizings, ﬁre-ﬁghting foam, adhesives, waterdispersible paints, etc. This plant was purchased by Ralston
Purina Co. in Dec. 1958.
2971. Ackerman, Edward A. 1953. Japan’s natural resources
and their relation to Japan’s economic future. Chicago,
Illinois: University of Chicago Press. xxv + 655 p. Illust.
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Maps. Index. 26 cm. [3 soy ref]
• Summary: A revision and expansion of the author’s 1948
SCAP report.
Tables 13 and 18 (pages 80 and 90) list production (in
both U.S. tons and metric tons) and crop area (in both acres
and hectares) of major crops in Japan for 4 time periods.
Soybean production during the period 1931-1940 averaged
325,300 tonnes (metric tons) on 326,600 ha; it was 181,000
tonnes on 233,100 ha in 1947, then 224,300 tonnes in
1949, increasing to 330,000 tonnes on 303,400 ha in 1950.
Production ﬁgures for red beans (azuki beans) are also given
for the same periods.
Table 17 (p. 86-88) gives the caloric and protein food
value for each of these crops in table 13. For soybeans
6.5% of the crop is used for next year’s seed, and in 1947
some 15% was fed to livestock and 47% went to non-food
industrial uses.
Commercial fertilizers (p. 404):... “For many years
Japan has used organic commercial fertilizers, including
soybean meal, other oil cake meals, fertilizer manufactured
from ﬁsh, bone meal, and many other materials used in small
quantities. Before its commerce was disrupted by World War
II, Japan imported substantial tonnages of organic materials
from other oriental sources.”
Page 420: “The most calories per unit area of land
generally are produced by sweet potatoes, rice, and white
potatoes in that order... The winter grains cannot be replaced
by these crops, and certain minor crops such as soybeans, are
of such importance for oil or protein, or both, that they are
not likely to be replaced.” Moreover, “increased emphasis
on sweet potato production would bring up serious storage
problems.”
Page 431: The yields of soybeans can be increased “by
tip pruning” (see p. 626, no. 63). In Japan the six staples
are “rice, barley, naked barley, wheat, sweet potatoes, white
potatoes.”
Page 524: A plastic board has been made in Britain
from sawdust and other wastes. “Another similar material,
‘Excelite,’ made from excelsior, silicate of soda, soy protein,
and quicklime, is reported from the United States. It is less
well adapted to Japan because soy protein is needed for
food.”
For many years. Japanese farmers used organic
commercial fertilizers, including soybean meal. Large
amounts were imported from other oriental countries (p.
404). Address: Univ. of Chicago, Illinois.
2972. Benedict, Murray Reed. 1953. Farm policies of the
United States, 1790-1950: A study of their origins and
development. New York, NY: The Twentieth Century Fund.
xv + 548 p. Index. 27 cm.
• Summary: Chapter 10, titled “Equality for Agriculture,”
discusses and analyzes the McNary-Haugen plan, and its
predecessor the Peek-Johnson plan of the early 1920s. The

ﬁrst McNary-Haugen Bill was introduced in Jan. 1924 by
Senator McNary of Oregon and Representative Haugen of
Iowa (S. 2012 and H.R. 5563). The ﬁrst plan calling for U.S.
government intervention in agriculture, it was to become the
central feature in the struggle over farm legislation during
the second half of the 1920s. The bill was introduced 5 times,
once each year from 1924 to 1928. Each time it either failed
or was vetoed by President Calvin Coolidge. However many
of the ideas developed in the McNary-Haugen era were to
reappear in the Roosevelt period starting in 1933.
Chapter 11 discusses “The Hoover Period,” the
Agricultural Marketing Act of 1929 (which was not accepted
with enthusiasm by the major farm groups), the SmootHawley Tariff Act of 1930, and the drought of 1930.
Chapter 12, titled “From Defense to Attack,”
discusses the Roosevelt period and the New Deal starting
in 1933. “In a sense, Herbert Hoover rather than Franklin
Roosevelt inaugurated the New Deal.” Hoover was the ﬁrst
American president who “undertook to apply the powers
of government, and his own personal leadership, in solving
the problems facing the nation.” There were many early
initiatives related to agriculture including the Emergency
Farm Mortgage Act of 1933, the Farm Credit Act of 1933,
and the Agricultural Adjustment Administration (AAA;
Title I of the Agricultural Act of May 1933–which had many
similarities with the McNary-Haugen plan; it worked to
curtail farm production and raise prices). Henry A. Wallace,
editor of Wallaces’ Farmer, was appointed secretary of
Agriculture.
The Agricultural Adjustment Act of 1938 (section 202)
“provided for the establishment, under the direction of the
Department of Agriculture, of four regional laboratories
for scientiﬁc research, to develop new uses and outlets for
farm commodities and their products. This feature of the
act grew out of a persistent belief on the part of certain
farm leaders that vast new markets might be opened up for
by-products and farm wastes by producing new kinds of
products for use in industry... The possibilities of farm relief
by such means had been grossly oversold, and assumed far
larger proportions in the minds of some farm leaders and
congressmen than the cold facts of the situation would seem
to warrant*” (p. 379-80).
Footnote 10 (p. 380): *”This exaggerated conception of
the place of so-called ‘Farm Chemurgic’ in solving the farm
problem had been widely propagandized for many years by
the Farm Chemurgic Council. This Council grew out of a
Conference held at Dearborn, Michigan, as a result of the
wide interest created by William J. Hale’s book The Farm
Chemurgic (1934)... This and numerous other propaganda
books were ﬁnanced by the Chemical Foundation, a
nonproﬁt agency set up by President Woodrow Wilson in
1919 to license the use of German patents taken over under
the ‘Trade with the Enemy Act.’ The Farm Chemurgic
Council, in its various publications presented glowing
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accounts of the possibilities of the gains to agriculture from
the industrial use of farm products, and also carried on
intensive propaganda for American self-sufﬁciency and high
tariffs.” This footnote further discusses chemurgy and the
Farm Chemurgic Council–though neither term is listed in the
index!
Soybeans are discussed only in relation to World War II.
During that war, the Commodity Credit Corporation (CCC)
subsidized soybean production to permit increased grower
returns and encourage production of oil. In 1945 the cost of
the soybean subsidy was $44.0 million. The soybeans were
purchased at support prices and resold at a loss to processors
[crushers] at differentiated prices based on processor
efﬁciency (p. 429).
“For soybeans, the 1942 goal was more than twice the
prewar average, and was more than ﬁlled. The goal was
stepped up again in 1943, from 9 million acres to 12 million,
but performance fell short. Only 10.4 million acres were
planted” (p. 436).
During the war, the largest production increase was
in “oil crops, from a index of 165 (1935-1939 = 100) in
1940 to 274 in 1945, having reached a peak of 300 in 1943.
These crops, principally soybeans, had started to increase
sharply as early as 1938. The stimulus given in the war years
was thus an acceleration of a shift already well under way.
Peanut acreage was nearly doubled during the war years”
(p. 441). Address: Prof. of Agricultural Economics, Prof. of
Agricultural Economics, Giannini Foundation of Agricultural
Economics, Univ. of California, Berkeley.
2973. Buckeye Cotton Oil Co., Cellulose and Specialties
Division, Protein Department. Subsidiary of the Procter
& Gamble Co. 1953. Buckeye protein technical bulletin:
Buckeye Protein–Properties and dispersion data. Memphis
8, Tennessee: Buckeye. 22 p. Glossy with many photos and
charts.
• Summary: Contents: Description and uses: Description
(analysis, solubility, particle size, molecular weight),
storage stability, packing, toxicology, uses. Dispersion of
Buckeye Protein: Method, formulations, alkali requirements
and solution pH, dispersion temperature, dilute solutions.
Properties of dispersions: Solution viscosity, viscosity
control with sodium sulﬁte, heat sensitivity, compatibility,
formaldehyde tolerance, preservation, foam control.
“Buckeye Protein is a puriﬁed isolated soybean protein
prepared under special conditions, a product which is
nearly in the ‘native’ condition. It can be dissolved at room
temperature with alkalis as mild as borax; it gives superior
water-resistance when properly formulated; by choice of
dispersion conditions, it gives a wide choice of viscosities,
and in this respect is unique.
“The Buckeye Cotton Oil Co., a subsidiary of Procter
& Gamble Co., is a major processor of soybeans as well as
cottonseed... Buckeye Protein has been chemically extracted

and puriﬁed to give the highest purity material.” Buckeye
Protein as sold is not soluble in water alone. A dispersing
agent, usually an alkali, must be added to dissolve it.
Uses of Buckeye Protein: Book paper coating,
wallpaper, ﬁre-foam manufacture, chipboard and building
board coating, adhesive, sizing, water-dispersible paints,
artiﬁcial protein ﬁber, etc.
One photo (p. 4) shows Buckeye’s Louisville soybean
mill, which contains two solvent extraction plants. Another
photo (p. 10) shows Buckeye’s pilot plant, where technical
men work out process improvements for protein manufacture
and can produce experimental products on a semi-continuous
basis.
Note: A very similar, typewritten version of this bulletin,
with the same title, was copyrighted in 1952 by Buckeye
Cotton Oil Co., Protein Division, Gwynne Bldg., Cincinnati
1, Ohio. Address: Memphis, Tennessee.
2974. Chatﬁeld, Herbert Walter. 1953. Varnish constituents.
London: Leonard Hill Ltd. 898 p. Illust. 22 cm. The ﬁrst
edition was published in 1944. *
2975. Froehlich, Hans Gunther. 1953. Chemische Fasern
aus Eiweissmaterial: Fasern aus Kasein, Mais-, Erdnuss-,
Soja- und Baumwollsamen-Eiweiss [Chemical ﬁbers
proteinaceous materials: Fibers from casein, maize, peanut,
soy, and cottonseed protein]. In: Rudolph Pummerer, ed.
1953. Chemische Textilfasern, Filme und Folien. Stuttgart,
Germany: Enke. See p. 557-69. [41 ref. Ger]
• Summary: Describes the state of the art of synthetic ﬁbers.
Address: Farbwerke Hoechst, Frueher Staatliches Institut
fuer Textilchemie, Badenweiler, West Germany.
2976. American Lecithin Co. 1954. Importance of mixing
operation [printing inks]. Data-gram from the Alcolec
Laboratory MK#5. Jan. 1 p.
• Summary: “The production of good printing inks depends
upon following all the manufacturing steps involved most
carefully. One of the most important is the initial process of
proper mixing of dry pigment and if this is not done it may
lead to a deterioration of the quality of the ﬁnished printing
ink and to loss of time and money.”
The addition of Alcolec S is very important. Many
“ink chemists ﬁnd it to be one of the most versatile wetting
agents on the market.” It has never failed to improve the ﬁnal
product. Address: Woodside, Long Island 77, New York.
Phone: AStoria 4-4350 or 4-4351.
2977. Chemurgic Digest. 1954. Investment in prosperity:
Money we spend for state-federal research in agriculture is
paying big dividends. Public research in agriculture. Jan. p.
4.
• Summary: “This special issue of Chemurgic Digest
presents what amounts to a balance sheet of public research
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in agriculture, showing how it began in a small way almost a
century ago, and how it has grown to the complex scientiﬁc
organization it is today.”
2978. Glidden Co. (The). 1954. Annual report, 36th for the
ﬁscal year ended October 31, 1953. Cleveland, Ohio.
• Summary: Net proﬁt after taxes and all charges was $7.109
million. Sales and proﬁts in the Paint Division were the
highest in the history of the company. “This sales record
was achieved largely because of the great popularity of
Spred Satin...” Concerning the Vegetable Oil Division: “Our
Protein products, Soya Flour and Lecithin are continually
gaining in acceptance.” Address: Cleveland, Ohio.
2979. Pellett, K. 1954. Men at Spencer Kellogg & Sons say:
Soy products must stay competitive. Soybean Digest. Jan. p.
10-11.
• Summary: Spencer Kellogg & Sons, Inc., was one of
the pioneers in promotion of soybean oil and other soy
products. It is active in both the food and industrial ﬁelds,
and produces about 20 food products and 70 to 80 industrial
products, many of which are made from soybean oil.
The ﬁrm operates 5 soybean processing plants as well as
reﬁneries at Bellevue, Ohio, and Chicago, Illinois.
“Soybean oil had nonyellowing properties that appealed
to the paint trade, but it was too slow drying to be a good
paint oil... its instability or tendency to ‘revert’ handicapped
it as a food oil.” Tremendous quantities of upgraded
soybean oil were used in the protective coatings industries
immediately after World War II when linseed oil was scarce.
Kellogg’s Drisoy and similar modiﬁed soybean oils are most
widely used in outside house and barn paints where they are
as good as linseed oil in practically all respects. They are also
used alone or in combination with other oils in varnishes,
enamels, printing inks, linoleum, felt base coverings and as a
general linseed replacement.
“Large quantities of soybean oil go into the manufacture
of alkyd resins, which are the base of the so-called synthetic
enamels so widely used today. You see them as protective
coatings on farm machinery and household appliances as
well as in interior enamels. Alkyd resins appeared in the
late 1930’s and were used ﬁrst in industrial paints... At the
present time more soybean oil than any other vegetable oil
is used in alkyd resins... Blown or oxidized soybean oils
are made to buyers’ speciﬁcations... Alkali, reﬁned soybean
oils retain a very light color at high temperatures and have
excellent nondrying properties... Styrenated soybean oils are
extremely fast drying.”
2980. Soybean Digest. 1954. Forms own company [Percy
Julian]. Jan. p. 26.
• Summary: The Glidden Co. announced the resignation of
Dr. Percy L. Julian, “internationally known organic chemist,”
as director of research in the company’s vegetable oil and

food divisions.
“He will continue his research work in steroids and
pharmaceuticals, and take over the post of president and
director of the Surburan Chemical Co., Franklin Park,
Illinois. He will also found his own company to be known as
Percy L. Julian Research Laboratories.
“Dr. Julian has long been known as one of the leading
chemists in the ﬁeld of research on soya products. His
synthesized hormone compounds and those for treatment
of arthritis have made a considerable impact on medical
research.”
A small portrait photo shows Dr. Percy L. Julian.
2981. American Lecithin Co. 1954. “Housewives” Eczema:
Widespread use of detergents has caused a rise in the
incidence of eczema of the hands among housewives... Datagram from the Alcolec Laboratory S #3. Feb. 26. 1 p.
• Summary: “This was brought out at the recent annual
meeting of the Southern Medical Association in Atlanta,
Georgia.”
“The above item from a recent issue of Chemical
Week is one of many of similar signiﬁcance indicating an
urgent need for an effective, innocuous and inexpensive
agent to counteract not only the rising incidence of eczema,
but, moreover, the more frequently occurring condition of
defatted and tacky skin resulting from prolonged exposure to
efﬁcient detergents.
“It is therefore timely to point out that the presence
in detergent solutions of soybean lecithin in the range of
0.005% to 0.1% has been found to afford protection to
cell membranes against the action of powerful synthetic
detergents, both anionic and cationic. Lecithin, itself
a surface active substance which is strongly adsorbed
on protein surfaces, is not toxic to cells even in high
concentration. It is believed that lecithin blocks the
disorganization of the cell membranes and the denaturation
of proteins caused by detergents.”
Note: This “Data-Gram” is typewritten on a blank sheet
of paper, not on a letterhead. Therefore no company name,
address or other contact information is given.
2982. Archer-Daniels-Midland Co. 1954. Nature locked the
cupboard, but ADM found the key (Ad). Soybean Digest.
Feb. p. 21.
• Summary: For 25 years ADM “has been a leader in
creating new and better uses for the soybeans you grow.”
Some ADM products made from soybeans: ADM Soybean
Brew Flakes. Admex 710 (a plasticizer for vinyl resins).
Archer “S” (salad oil). Archer 44% soybean oil meal, peasize, pellets, ﬂakes. Archer 50% low ﬁbre soybean oil meal.
Archer booster feeds. R-Lecin (soybean lecithin). Bakers
Nutrisoy. Daniels’ Supreme. Kaysoy. Nutriwhip. Packers
granular. Paint vehicles. Soya fatty acids. Soy ﬂour. Address:
600 Roanoke Building, Minneapolis 2, Minnesota.
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2983. Seifert, Ernst; Seip, Dietrich. Assignors to Roehm &
Haas G.m.b.H. 1954. Verfahren zur Herstellung modiﬁzierter
Alkydharze [Process for manufacturing modiﬁed alkyd
resins]. German Patent 1,004,379. March 2. 1 p. Issued 14
March 1957 (Chem. Abst. 54:2812g). [Ger]
• Summary: This is an addition to the original patent issued
on this date. Soybean oil glyceride is a major ingredient in
making modiﬁed alkyd resins.
Note: Soy is mentioned only once in this patent in the
form “Soja-” (soya), but this refers to “Sojamonoglycerid”
(soy monoglyceride). Address: Mainzer Str. 42, Darmstadt.
2984. Ticknor, John W. 1954. History of chemurgic
meetings. Chemurgic Digest. March. p. 5-6.
• Summary: “The ﬁrst chemurgic meeting was held in
Dearborn, Michigan, May 7-8, 1935, when some 300
industrialists, scientists, and farmers met at the joint
invitation of Francis P. Garvan and Henry Ford.” At the
second Dearborn Conference, held in May, 1936, the word
“chemurgy” was ﬁrst uttered from the speakers platform.
The third conference was also held in Dearborn. “Dr. George
Washington Carver appeared on the program together with
Dr. William J. Hale and the late Dr. John Widtsoe.”
E.P. Garvan, ﬁrst president of the Farm Chemurgic
Council, died in the late autumn of 1937, and Wheeler
McMillen was elected president. The fourth conference was
held in April 1938 at Omaha, Nebraska.
“The sixth national meeting was held at Stevens Hotel,
Chicago. Here we noted that the crusade spirit that had
predominated at previous chemurgic meetings had passed
and a determined effort was made to apply chemurgy to
industrial uses...”
In 1940 a complete session on soybeans and their uses
in industry was conducted. Soybeans and their myriad uses
were emphasized at a round table dinner meeting that was
well attended at the 1943 Conference. A progress report from
the four USDA Regional Laboratories was made for the ﬁrst
time at the 1944 Conference.
“A regional and not an Annual Conference was held in
1945, at the request of the Federal Government who asked
all organizations such as ours to pass national conferences
this year. At this regional meeting reports on chemurgic
progress and development were made by chairmen of state
committees.
“The 11th national Conference in 1946, held in St.
Louis, returned chemurgy to the soil. Papers were read on
corncobs by E.D. Funk, Jr., on castor beans and again on
soybeans.” Address: National Farm Chemurgic Council.
2985. Kamada, Hidemoto; Watanabe, Tokuji. 1954.
Tanpakushitsu bunkaibutsu o mochiiru happô shôka eki no
seihô ni tsuite [On the study of soybean protein: The method
of making hydrolyzed soy protein for ﬁre extinguisher

liquid]. Shokuryo Kenkyujo Kenkyu Hokoku (Report of the
Food Research Institute) No. 9. p. 121-26. April. [8 ref. Jap]
Address: Food Research Inst., Shiohama 1-4-12, Koto-ku,
Tokyo, Japan.
2986. Stein, Werner; Offermann, Willi. Assignors to
Dehydag, Deutsche Hydrierwerke G.m.b.H. 1954.
Weichmachungs- und Gelatinierungsmittel [Plasticizers
and gelation agents]. German Patent 973,398. May 29. 3 p.
Issued 11 Feb. 1960 (Chem. Abst. 55:22906f). [11 ref. Ger]
• Summary: Soybean oil fatty acids (a type of higher
molecular weight fatty acids with at least two double bonds)
are used to make plasticizers with good gelling properties,
especially for polyvinyl and polyvinylene compounds.
Note: Soy is mentioned twice in this patent, but only in
the form “Sojaöl” (soy oil). Address: 1. PhD, Holthausen,
Dusseldorf; 2. PhD, Derendorf, Dusseldorf.
2987. Krimm, Heinrich; Schnell, Hermann. Assignors to
Farbenfabriken Bayer. 1954. Verfahren zur Herstellung
von als Weichmacher dienenden epoxydierten Mischestern
hoehermolekularer Fettsaeuren [Process for the manufacture
of epoxidized plasticizers serving as mixed esters from
higher molecular weight fatty acids]. German Patent
974,868. June 10. 3 p. Issued 18 May 1961 (Chem. Abst.
56:2575c). [9 ref. Ger]
• Summary: These plasticizers have improved migration
resistance. Polyesters, formed from unsaturated long-chain
fatty acids of soybean oil, are useful for stabilizing and
plasticizing poly(vinyl chloride).
Note: Soy is mentioned 5 times in this patent in the
forms “Sojaöl” (soy oil) and “Sojaölfettsäureestern” (soy oil
fatty acid esters).
Note 2. Webster’s Dictionary deﬁnes polyester, a term
ﬁrst used in 1929, as “any of a group of polymers that consist
basically of repeated units of an ester and are used especially
in making ﬁbers or plastics.” Address: 1. PhD, KrefeldBockum; 2. PhD, Krefeld-Uerdingen.
2988. American Paint Journal. 1954. Glidden Co. creates
new Chemurgy Division. 38(42):24. July 5. *
• Summary: “Cleveland, June 28–Integration of ﬁve major
industrial-agricultural operations of The Glidden Company
into a newly-created Chemurgy Division was announced
Thursday by Dwight P. Joyce, Glidden president. ‘This
decision is based upon The Glidden Company’s recognition
of the tremendous importance of the growing industrialagricultural science known as chemurgy, and a need to
coordinate all our activities in that ﬁeld,’ Mr. Joyce said.
Glidden’s new Chemurgy Division is headquartered in
Chicago [Illinois], with Willard C. Lighter, Glidden vicepresident, as executive in charge.”
Note: Talk with Ed Meyer, formerly of Central Soya.
1993. May 10. When Willard Lighter became vice president
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of the Soy Products Division of The Glidden Co., he decided
to change the name to the Chemurgy Division. He thought it
was a better name. Though it was somewhat of a misnomer,
it stuck.
2989. Greenspan, F.P.; Gall, R.J. Assignors to Buffalo
Electro-Chemical Company (Tonawanda, New York).
1954. Method of stabilizing halogen containing polymeric
substances against heat and light with salts of epoxy fatty
acids. U.S. Patent 2,684,353. July 20. 4 p. Application ﬁled
31 May 1951. [2 ref]
• Summary: Describes the stabilization of polyvinyl chloride
with salts of epoxy fatty acids. Stabilizers were made from
the cadmium, strontium, or barium salt of epoxidized acids
of soybean oil. Address: Buffalo Electro-Chemical Co., Inc.,
Div. of Food Machinery & Chemical Corp.
2990. Daily Sentinel Tribune (Bowling Green, Ohio). 1954.
Adrian D. Joyce. Aug. 26. p. 2, col. 7.
• Summary: “Cleveland (INS)–Adrian D. Joyce, founder
and chairman of the board of the Glidden Paint Co. died
Wednesday at the age of 82 at his home in suburban Shaker
Heights.
“Joyce who returned from a six-week trip to Europe
only last week, worked a full day at his ofﬁce Tuesday.
“Joyce founded the Glidden ﬁrm in 1917 and in its
ﬁrst year boasted $2,000,000 in sales. Last year the ﬁrm’s
sales amounted to slightly under $213 million. The Glidden
company now has 36 plants.”
2991. American Lecithin Co. 1954. ALCOLEC [with
an eagle with outspread wings atop the letter “O”]. U.S.
Trademark 593,486. Registered Aug. 10. Application ﬁled 8
Oct. 1953.
• Summary: The Word Mark is the word “ALCOLEC” in
bold, black letters, with a globe forming the body of the
letter “O” and an eagle with outspread wings atop the “O.”
Goods and services: Phosphatide preparation and
product for use as an additive in the manufacture of leather,
textiles, cosmetics, pharmaceutical preparations, foodstuffs,
shortenings, cocoa, and chocolate–namely, for stabilizing as
a surface active agent to be added to spinning oils, card oils,
water-prooﬁng compositions, water-resistant compositions,
textile softening compositions, sizing compositions, wetting
out agents, mildew-prooﬁng and mothprooﬁng agents,
mordanting and dyeing compositions, and bakery products.
It was ﬁrst used on 1 March 1944 and ﬁrst used in
commerce on 1 March 1944.
Mark drawing code: Design plus words, letters, and/or
numbers.
Owner: (Registrant) American Lecithin Company,
Corporation Ohio, 57-01 32nd Ave., Woodside [Long Island],
New York. The 1st renewal was 10 Aug. 1974 and it is now
“Dead.” Address: 82 Corona Ave., Elmhurst, Long Island,

New York (a corporation of Ohio).
2992. Fink, Carl Keister; Brown, Kenneth LeRoy. Assignors
to Union Carbide and Carbon Corp. 1954. Verfahren
zur Herstellung von Polyestern des 2, 4-Dimethyl-4hydroxyaethoxymethyl-1,5-pentandiols [Process for the
manufacture of polyesters from 2,4-dimethyl-4-hydroxy
ethoxymethyl-1,5-pentanediol]. German Patent 946,665.
Aug. 19. 4 p. Issued 2 Aug. 1956 (Chem. Abst. 53:9694d).
[Ger]
• Summary: The title compound (DHP) is condensed with
at least 1 dicarboxylic acid and 1 monocarboxylic acid with
greater than or equal to 8 carbon atoms to give polyesters
which can be mixed with vinyl resins to give lacquers
which dry to clear ﬁlms. Suitable monocarboxylic acids
are fatty acids from drying or nondrying oils, particularly
from soybean, cottonseed, or tung oil. The compatibility of
a number of resins with vinyl resin was tested. A polyester
made from soybean fatty acid, phthalic anhydride, DHP, and
xylene had Gardner-Holdt viscosity W, Hellige shade 9-10,
acid number 15, and was compatible with solutions of vinyl
resin in ketones.
Note: Soy is mentioned twice in this patent, but only
in the form “Sojafettsäuren” (soy fatty acids). Address: 1.
Pittsburgh; 2. Library. Both: Pennsylvania.
2993. Union Carbide & Carbon Corporation. 1954.
Vinyl-compatible polyester resins based on 2,4-dimethyl4-hydroxy-ethoxymethyl-1,5-pentanediol. British
Patent 755,176. Date of application and ﬁling complete
speciﬁcation: 20 Aug. 1954. 6 p. Complete speciﬁcation
published: 15 Aug. 1956. Application made in the USA: 1
Sept. 1953.
• Summary: Polyesters of 2,4-dimethyl-4(hydroxyethoxymethyl)-1,5-pentanediol (DHP) with a
mixture of mono- and dibasic carboxylic acids or anhydrides
increase the ﬂexibility, adhesion, etc., when incorporated
into vinyl resins. Ordinarily alkyds have only limited
compatibility with vinyl resins. Soybean fatty acids are used
with phthalic anydride, DHP, and xylene to yield an alkyd
compatible with a vinyl resin in a ratio of 4:1 (alkyd:vinyl).
Address: 30 East 42nd St., New York City, New York.
2994. Death record for Adrian Dwight Joyce on Aug. 25 in
Cleveland, Ohio. 1954. Ohio Dep. of Health. Div. of Vital
Statistics.
• Summary: Place of death: Cleveland, Cuyahoga County,
Ohio. 13901 Shaker Blvd. Note: He apparently died at home.
Usual residence: Cleveland, Cuyahoga County, Ohio.
13901 Shaker Blvd.
Name of deceased: Adrian Dwight Joyce.
Date of death: 8-25-54 [Aug. 25, 1954].
Sex: Male. Color: White.
Marital status: Widowed.
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Citizen of what country: U.S.
Date of birth: Nov. 18, 1872. Birthplace: Sumner, Iowa.
Age in years last birthday: 81.
Usual occupation: Executive, Glidden Co.
Father’s name: Moses Joyce.
Mother’s maiden name: Ann Hotham.
Was deceased ever in armed forces? No.
Social Security No. 284-09-5974.
Informant’s signature: Dwight P. Joyce.
Main cause of death: Coronary thrombosis. 12 hours
before death.
Antecedent causes (1): Myocardial infarction–for 4
years.
Antecedent causes (2): Coronary arteriosclerosis
Antecedent causes (3): Systemic hypertension.
Major ﬁndings of operation: 4201. Autopsy? No.
Accident, suicide, homicide? No.
“I hereby certify that I attended the deceased from Sept.
1951 to Aug. 25, 1954 and that death occurred at 7:48 p.m.?,
from the cause and on the date stated above.
Signature: Hand? Feil, MD, 404 Republic Bldg. Date
signed: 8/25/54.
Burial: 8/27/54, Lakeview Cemetery, Cleveland, Ohio.
Address: Cleveland, Ohio.
2995. Arimune, Katayuki. Assignor to Bureau of Industrial
Technics. 1954. [Improvement of drying or semidrying oils].
Japanese Patent 5390. Aug. 26. (Chem. Abst. 49:14342g).
[Jap]*
• Summary: Soybean oil used; its water repellency was
better than the product which used linseed oil.
2996. Chicago Daily Tribune. 1954. Adrian Joyce dies;
Glidden Co. founder. Aug. 26. p. 39.
• Summary: Shaker Heights, Ohio. Aug. 25 [Special]. Adrian
D. Joyce, age 81, founder and chairman of the board of the
Glidden company, died today at his home here in Shaker
Heights.
Joyce was born near Sumner, Iowa. He sold farm
implements, ran a country grain elevator, and eventually
became a sales and distribution manager for the SherwinWilliams company. He resigned in 1917 and [with several
other investors] bought a small ﬁrm, the Glidden Varnish
Co. They dropped “Varnish” from the name and built the
business, which initially had sales of $2 million per year into
a diversiﬁed corporation with yearly sales of more than $211
million.
“He is survived by his widow, the former Mrs. Mary D.
Broughton; a son, Dwight P., who is president of the Glidden
company; and three daughters, Mrs. John H. Lathe of
Chicago and Mrs. Clark P. Maxson and Mrs. John A. Duncan
of Cleveland” [Ohio].
2997. Chemurgic Digest. 1954. Glidden chemurgy division.

July/Aug. p. 12. [1 ref]
• Summary: “Last month [June, p. 17] we reported the
announcement of President D.P. Joyce of the Glidden Co.
concerning the formation of this division. Here is more news
of it.
“Glidden is integrating ﬁve of its major industrialagricultural operations into the new chemurgy division,
with headquarters in Chicago and Willard C. Lighter as
Vice President in charge. This division will concentrate on
developing new industrial products from farm crops through
application of the principles of chemurgy.”
2998. Furnelle, J.; Devreux, A. 1954. Recherche sur les
causes de dégénérescence levurienne en fermentation basse:
Inﬂuence du soja sur la fermentation [Research on the causes
of yeast cell degradation in bottom fermentations: Inﬂuence
of soy on fermentation]. Revue des Fermentations et des
Industries Alimentaires 9(5):187-95. Oct.; 9(6):233-47. Dec.
(Chem. Abst. 49:9878bd). [Fre]
• Summary: Addition of soy ﬂakes adds nutrients to and
accelerates the fermentation. Address: Laboratoire du
service, Industries de Fermentation.
2999. Genealogy and burial record for Adrian Dwight Joyce
in Aug. 1954 (based, in part, on ﬁndagrave). 1954. Lake
View Cemetery, Cleveland, Cuyahoga County, Ohio.
• Summary: “Birth: Nov. 18, 1872. [near Sumner], Berner
County, Iowa, USA. Note: When he was born his father,
Moses, was age 36 and his mother, Ann/Anna, was 31.
“Death: Aug. 25, 1954 [Shaker Heights (a suburb of
Cleveland), Cuyahoga County, Ohio]. Burial: Aug. 27, in
Lake View Cemetery, Cleveland, Cuyahoga County, Ohio.
Parents: Moses H. Joyce (1936-1906). Anna S. Hotham
Joyce (1841-1909).
Spouse: Anna Bell/Belle [Page] (born in New York; she
and Adrian Joyce were married on June 9, 1897 in Leroy,
New York; she died Oct. 2, 1938 in Lake Placid, New York,
and is buried in the same plot as her husband). [2nd marriage
to Mrs. Mary D. Broughton, maiden name Mary J. Dobie].
Children:
Marion J. Joyce Lathe (1898-1974).
Dwight P. Joyce (born May 31, 1900 in Memphis,
Macomb Co., Michigan; died Aug. 4, 1970 in Ohio).
Dorothy J. Joyce Maxson (1902-1977). Anna Bell
Joyce (1906-1907; she died on Aug. 19, 1907 in Memphis,
Macomb Co., Michigan at age 10 months and 9 days of
whooping cough. Source: Michigan death certiﬁcate).
Siblings:
Jennie A. Joyce McKallard (1868-1905).
Charlie Joyce (1869-1876).
Adrian Dwight Joyce (1872-1954).
Nettie C. Joyce Procter (1874-1962).
Frank M. Joyce (1876-1929).
Ella J. Joyce Coles (1878-1939).
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Bert E. Joyce (1880-1952).
Freddie Joyce (1883-1885).
Note: The 1900 census record gives us some information
on the marriage of Adrian and Anna. Findagrave says they
were married in 1898. It appears they probably were married
in 1897 since their daughter Marion E. was born in March
1898. Adrian and Anna had been married for 3 years. This
per the 1900 U.S. Census for Macomb County, Michigan,
Precinct No. 1 of Richmond township, Village of Memphis,
Supervisor District No 122, Enumeration District 1, Page
1 B, taken by Frank K. Bywater on June 2, 1900. Address:
Cleveland, Ohio.
3000. Henkel & Cie G.m.b.H. 1954. Process for treatment
of alkali soaps of unsaturated fatty acids. British Patent
713,257. Date of application and ﬁling complete
speciﬁcation: 11 June 1951. 5 p. Complete speciﬁcation
published: 11 Aug. 1954. Application made in Germany: 14
Sept. 1950.
• Summary: Unsaturation is eliminated by heating alkali
soaps of unsaturated fatty acids with aqueous caustic alkalies
at 350-450ºC in the presence of at least 20% water based
on the weight of fatty acids. Fish-blubber and soybean-oil
fatty acids were treated. The treatment in the presence of
water permits use of higher temperatures and longer reaction
times and improves the color. Address: 67, Henkelstrasse,
Duesseldorf-Holthausen, Germany.
3001. Soybean Digest. 1954. Grits and ﬂakes... from the
world of soy: Integration of ﬁve major industrial-agricultural
operations of the Glidden Co. into a newly-created chemurgy
division... Aug. p. 30.
• Summary: “... was announced by Dwight P. Joyce,
president. The new division is headquartered in Chicago
[Illinois], with Willard C. Lighter, Glidden vice president, in
charge.”
3002. Hiraki, Itaru. Assignor to Three S Gypsum Company.
1954. [Plaster containing soybean-hydrolysis]. Japanese
Patent 5637. Sept. 6. (Chem. Abst. 49:14292f). [Jap]*
• Summary: 10 kg soybeans are hydrolyzed in 30 kg 20%
hydrochloric acid by heating for 6 hours. The product is
neutralized, mixed with 30 kg kieselguhr (loose or porous
diatomite), and dried. 50 kg calcium sulfate hydrate
(CaSO4.0.5H2O) and 30 kg calcium hydroxide are added.
Note: Webster’s Dictionary deﬁnes diatomite as “a
light friable siliceous material derived chieﬂy from diatom
remains and used especially as a ﬁlter.”
3003. Elins, Herbert S.; Gates, John W., Jr. Assignors
to Eastman Kodak Company (Rochester, New York; a
corporation of New Jersey). 1954. Imide derivatives of
proteins and their preparation. U.S. Patent 2,688,610. Sept.
7. 2 p. Application ﬁled 26 Sept. 1952. [3 ref]

• Summary: Note: Webster’s Dictionary deﬁnes imide (ISV
[International Scientiﬁc Vocabulary], alteration of amide, an
a term ﬁrst used in 1865) as “a compound containing the NH
group that is derived from ammonia by replacement of two
hydrogen atoms by a metal or an equivalent of acid groups–
compare ‘amide.’” Address: Rochester, New York.
3004. McNabb, John W. Assignor of one-half to American
Can Company (New York, New York; a corporation of New
Jersey), and one-half to Kienle and Company (Brooklyn,
New York). 1954. Copolymers of vinyl compounds,
polyphenylether alcohols, and unsaturated fatty acids. U.S.
Patent 2,689,834. Sept. 21. 11 p. Application ﬁled 19 May
1952. [1 ref]
• Summary: Products esteriﬁed with soybean and other
acids. Address: Cedarhurst, New York.
3005. Soybean Digest. 1954. Glidden sells feed business to
Staley. Sept. p. 76.
• Summary: The Glidden Co., Cleveland, Ohio, said it was
selling its feed business because the company needs the
property and buildings of the feed division at Indianapolis
for use by its expanding chemurgy division. The chemurgy
division manufactures a wide variety of oilseed products,
including industrial protein, lecithin, soybean oil meal,
ﬂour and ﬂakes, edible emulsiﬁers and steroid chemicals.
The Staley Co. has been manufacturing feeds since 1912
when it began operations as a corn reﬁner at Decatur. It has
processed soybeans since 1922. Staley completed a new
million-dollar formula feed plant at Decatur with a capacity
of 100,000 tons a year.
3006. Soybean Digest. 1954. Glidden founder dies. Sept. p.
56.
• Summary: “Adrian D. Joyce, 81, founder of the Glidden
Co. and chairman of its board of directors, died of a heart
attack at his home Aug. 25.
“Mr. Joyce brought Glidden from a ﬁrm with $2 million
in sales in 1917, to $211,758,522 in the ﬁscal year 1953.
“Under his leadership Glidden Co. grew to be one of
the two or three biggest paint makers in the world and one
of the biggest producers of margarine. Glidden now has 40
operating units and 28 laboratories located from coast to
coast.
“Joyce was one of the earliest to sense the wisdom of
decentralization and one of the ﬁrst to put it in practice.
“Today Glidden makes paints and varnishes, food
products of many kinds, vegetable oils, chemicals, pigments,
pharmaceuticals, animal and poultry feeds, naval stores, soya
products, powdered metals and many other products.”
A portrait photo shows Adrian D. Joyce.
3007. Lowe, Wesley G.; Gates, John W., Jr. Assignors
to Eastman Kodak Company (Rochester, New York; a
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corporation of New Jersey). 1954. Peptizing of silver halides
with oxidized proteins or oxidized protein derivatives. U.S.
Patent 2,691,582. Oct. 12. 5 p. Application ﬁled 13 Aug.
1947. [13 ref]
• Summary: “Example 4.–This example illustrates the
preparation of the derivatives of other proteins than casein.
Although the example uses blood albumin, other proteins
such as soybean albumin, egg albumin, globulin, or edestin
might be employed. 25 parts of blood albumin were
dispersed in water at a pH of 10 and a temperature of 110120ºF. and were treated with 2.5 parts of phthalic anhydride
at a constant pH. After running the reaction for two hours
the mass was then cooled to 85-90ºF. and the product was
oxidized with 10 parts of 30% hydrogen peroxide for one
hour. The derivative obtained was coagulated by the addition
of dilute sulfuric acid to a pH of 4.5-4.2. This product was
washed with distilled water.” Address: Rochester, New York.
3008. Bataafsche (N.V. de) Petroleum Maatschappij. 1954.
[Mixed esters and coating compositions containing esters].
Dutch Patent 76,235. Oct. 15. (Chem. Abst. 49:6622i).
[Dut]*
• Summary: The esters are valuable components of
varnishes and lacquers. They have the special advantage of
miscibility with cellulose lacquers. Thus, 500 parts soybean
oil monoglycerides, 500 parts p-tert-butylbenzoic acid, and
150 parts xylene are heated at 250ºC for 9 hours. The ester is
used as such (with a thinner), or mixed with tung oil.
3009. Cowan, J.C. 1954. Research developments at the
Northern Utilization Research Branch: A review of the
work on soybean lecithin at the Peoria Laboratory. Soybean
Digest. Oct. p. 14-16. [6 ref]
• Summary: “Presented at the annual convention of the
American Soybean Association in Memphis, Tennessee.
“As most of you know, the U.S. Department of
Agriculture has undergone some reorganization since
the last meeting of the American Soybean Association.
Consequently, I am reporting to you today about ‘Research
Developments or Studies at the Northern Utilization
Research Branch’ rather than the Northern Regional
Research Laboratory.
“Last year, we reported on three phases of our work;
Gelsoy, global spread, and soy ﬂour (1). Most of the work
done on these three subjects is now complete. Although there
is much that could be added about these projects and much
more I could tell about other work, I wish to spend most of
my time reviewing our work on soybean lecithin, or soybean
gums, or phosphatides.
“Production and Composition: Before World War II,
soybean gums were produced on a limited scale for a wide
variety of uses.
“After the war, many concerns, attracted by the
comparatively high price of soybean phosphatides, and

the demand of some edible oil reﬁners for degummed oil,
installed de-gumming equipment. Prices dropped so that
crude, unbleached soybean phosphatides were cheaper than
oil, whereas formerly they had sold at two or more times the
price of the oil. Naturally, with this increase in availability
and lower price, new uses were found and production has
climbed from 8 million pounds in 1947 to 25 million in 1953
(2).
“The shift from continuous screw presses to hexane
extraction of soybeans has also aided this increase since
superior phosphatides can be obtained from crude extracted
soybean oil. The production ﬁgures for soybean phosphatides
over the last several years are shown in Table I. Lecithin
is used in a wide variety of industrial operations, from
assisting in the grinding of pigments for protective coatings
to compounding of medicinals. However, my purpose is to
review some of our fundamental work on this poorly-deﬁned
natural product.
“Table I: Soybean Lecithin Production, USA
“Pounds
“1947–8,000,000
“1948–8,000,000
“1949–12,200,000
“1950–14,900,000
“1951–21,300,000
“1952–20,500,000
“1953–25,100,000
“Textbooks of 10 years ago described soybean
phosphatides as composed of 65 percent cephalin and 35
percent phosphatidyl choline. Soybean lecithin of commerce
contains 35-40 percent oil and 60-65 percent phosphatides.
If the phosphatides are produced in sealed centrifuges
operating under pressure, the phosphatide content may run as
high as 80 percent or more. Now one of the important aids to
utilization research is information on the actual composition
of the material.
“Although previous workers had reported the existence
of other phosphatides besides cephalin and phosphatidyl
choline, we were able to make countercurrent distributions
between immiscible solvents to show the quantitative
relationships between these phosphatides. This work
was made feasible by the development of equipment at
Rockefeller Institute for Medical Research, equipment which
permitted the ready and repeated distribution of almost
identical compounds between two immiscible solvents.
“By fractionating soybean phosphatides into two
major fractions, alcohol-soluble and alcohol-insoluble,
and subjecting each fraction to distribution between
aqueous methanol and hexane, we have shown the soybean
phosphatides are comprised of four major components:
cephalin, phosphatidyl choline, and two phosphoinositides.
“This distribution is effected by a process of liquidliquid extraction as follows: The lower half of the tubes are
ﬁlled with methyl alcohol and the upper half with hexane. In
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addition, one tube contains the phosphatide. The apparatus is
tilted back and forth a number of times to mix phosphatides,
alcohol, and hexane. After a time for settling, the upper part
is moved one interval or tube and the process repeated until
29 separations are made. The solutions in the tube are then
evaporated and analyzed. You may be interested in seeing
the curve of the actual distribution of the alcohol-insoluble
phosphatides or phosphoinositides.
“Sources of Color
“Because soybean lecithin is used in many products
which are light in color, such as foods and protective
coatings, the color of soybean lecithin is of some commercial
importance. Much of the commercial product is given a light
to vigorous treatment with hydrogen peroxide to reduce the
color. This bleaching can become a hazardous operation
but usually it is not. It destroys or removes the carotenoid
pigments which absorb light strongly at 446 millimicrons as
shown in Figure 1.
“The unbleached or dried gums, 1, show a characteristic
light absorption curve for carotenoid pigments with three
peaks, the major peak being at 446 millimicrons. A single
commercial bleaching reduces this color and a second
bleaching removes most of it. Note in the curve for the
single bleached lecithin, 2, the presence of slight humps
or peaks. In 3, the curve for commercial double bleached,
these peaks are practically absent indicating that commercial
bleaching does effectively remove the carotenoid pigment.
Careful examination of these carotenoid pigments by
chromatographic procedures gave ﬁve bands. Figure 2 shows
the pattern of these bands.
“Table II: Composition of Soybean Phosphatides
“Cephalin: 31%
“Phosphatidyl choline: 29%
“More alcohol-soluble phosphoinositides: 27%
“More hexane-soluble phosphoinositides: 13%
“Band 1 has been identiﬁed as lutein by mixing it
with known lutein obtained from spinach and making a
chromatogram. This discovery came as a surprise since
others had reported carotene and no lutein. Band 2 was not
identiﬁed and band 3 appears to be zeaxanthin. No carotene
was found in this particular sample of soybean gums (3).
“Figure 3 shows that despite a double bleaching, the
absorbance or the color at 365 milimicrons can be very high.
One sample of commercial soybean gums had an absorbance
at 365 millimicrons of 1.6. Note that the ﬁrst bleaching
actually increased the absorbance at 365 millimicrons to 2.3,
i.e., the brown color increased. Even the second bleaching
gave a value of 1.8 for brown color, which is above that
of the original gums. Obviously, bleaching would not be
a preferred method for removing brown color from gums
after color is developed. Naturally, variations occur in a
commercial operation and these samples may vary.
“This brown color is formed possibly by the reaction
of small amounts of reducing sugars or other aldehydes in

the phosphatides with amino groups present in the cephalin
and phosphoinositides containing an amino group. This
reaction is known in the food industry as the non-enzymatic
‘browning reaction.’
“Relation of Browning to Processing: All commercial
samples of unbleached soybean phosphatides that we have
seen have a brown color. This color arises in the processing
of the oil during the removal of hexane from the miscella and
possibly in the removal of water from the crude lecithin.
“In Figure 3, we have samples of gums produced in
the laboratory from commercial hexane miscella. The crude
gums have not been heated in processing, the next sample to
the right has been heated three hours at 80ºC., and the ﬁnal
sample has been heated three hours at 100ºC” Continued.
Address: Northern Utilization Research Branch, Peoria,
Illinois.
3010. Stein, Werner; Hartmann, Helmut. Assignors to Henkel
& Cie. 1954. Process for the decomposition of unsaturated
fatty acids. U.S. Patent 2,694,081. Nov. 9. 2 p. Application
ﬁled 17 Aug. 1951. Application also ﬁled in Germany on 17
Oct. 1950. [2 ref]
• Summary: The products are sodium salts which are
very useful as soaps. Address: 1. Dusseldorf-Holthausen,
Germany; 2. Dusseldorf, Germany.
3011. American Lecithin Co. 1954. Study of the inﬂuence
of soybean lecithin on the stability of toluidine red in latex
paints. Part II. Studies of vinyl acetate copolymer latices.
Data-gram from the Alcolec Laboratory PV #11. Nov. 15. 9
p. Attention chief chemist.
• Summary: Contents: Introduction. Test procedure. Critical
review of the test results. Table IV. Table VI. Charts IIIV–Three full-page graphs of viscosity vs. time. Color
measurements after 2 months storage. Table VII: Tri-stimulus
values of toluidine red paints. Table VIII: Calculated values
for X’ and y’.
“Lecithin has been used in a study of the stability of
toluidine red in latex paints in two ways: in Part I Alcolec
S was used to disperse a pre-ballmill-ground paste in the
ﬁnal paint; in Part II water dispersible Alcolec W 14-B was
used to disperse the toluidine red powder. These lecithins
appeared to facilitate the pigment dispersion, to facilitate the
re-dispersion after storage, and to decrease the foaming.
“Introduction: In Part I a standard grade soybean
lecithin, Alcolec S, had been used in dispersing a preballmill-grind of a toluidine red powder in a latex paint,
using a vinyl-chloride-vinylidene chloride copolymer latex.
It was found that, independent of the amount of lecithin
used (that is, in amounts from one to nine times the ﬁrst
amount), the paste was dispersed quickly and the paint was
re-dispersed quickly again after one week’s storage.
“In this Part II, vinyl acetate copolymer latex is used;
and water-dispersible lecithin, Alcolec W 14-B, is being
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added to the primary dispersion of the toluidine red powder
directly from the dry powder state into the mixed paint.”
Note 1. Toluidine is pronounced: tuh-LOO-uh-deen.
Note 2. A ballmill (or ball mill) “consists of a hollow
cylindrical shell rotating about its axis. The axis of the shell
may be either horizontal or at a small angle to the horizontal.
It is partially ﬁlled with balls. The grinding media is the
balls, which may be made of steel (chrome steel), stainless
steel or rubber. The inner surface of the cylindrical shell
is usually lined with an abrasion-resistant material such
as manganese steel or rubber.” Source: Wikipedia at “ball
mill.” Address: 57-01 32nd Ave., Woodside, Long Island,
New York. Phone: AStoria 4-4350, 4-4351. Cable address:
Armandmay.
3012. Stock, Erich; Goergens, Doris. 1954. Die Bestimmung
der Bromzahl von Oelen [The determination of the bromine
number of oils]. Deutsche Farben-Zeitschrift 8(11):426-27.
Nov. (Chem. Abst. 49:2757h). [3 ref. Ger]
• Summary: Values for crude and reﬁned soybean oil are
given at 15, 30, 45, and 60 minutes.
3013. Wilson, Charles H. 1954. The history of Unilever: A
study in economic growth and social change. Vol. I of II.
London: Cassell & Co. 335 p. Illust. Index. 24 cm. [276* ref]
• Summary: One of the best company histories ever written
in English; a superb classic.
Book I. Lever Brothers. Book II. Jurgens’ and Van den
Bergh’s. Book III. Unilever–The last twenty years. Contents
of Book I.
Part I: An age of new customers, 1851-1906. 1. The
social setting. 2. The British soap industry before the rise
of Lever. 3. Mr. Smiles’s discipline (the early years of
William Lever). 4. Limited liability and a national market. 5.
Competition and combination in the soap trade up to 1906. 6.
The crisis of 1906. 7. Overseas developments: From export
to manufacture, the new factories, summary.
Part II: The difﬁcult years, 1906-14. 8. The war in the
soap trade, 1906-14. 9. The conﬂict with Brunner Mond,
1911-14: Hydrogenators Limited, the new alliance and the
export trade. 10. The enlightened capitalist: Port Sunlight,
co-partnership. 11. In search of new materials: Paciﬁc
prelude, Africa, the Belgian Congo, British West Africa,
policy and proﬁts in the Tropics. 12. Overseas factories. 13.
Promise and performance in 1914.
Part III: Business in wartime, 1914-1918. 14.
Introduction. 15. The soap business. 16. The margarine
business. 17. Raw materials.
Part IV: Crisis and reconstruction, 1919-29. 18.
Meridian frenzy and its aftermath. 19. The ﬁrst phase of
recovery, 1925-29: The threefold problem, development
of business, William Lever–a summing up. 20. The second
phase of recovery: Consolidation, 1925-29. Appendixes: 1.
Diagram: The soap-making process. 2. Graph: Lever Group

soap trade in the United Kingdom, 1900-29. 3. Statement:
Capital employed in Lever Brothers Limited, 1894-1929. 4.
List: The directors of Lever Brothers Limited, 1894-1929.
This is a magniﬁcent history, scholarly and very
readable. The Prologue begins: “On the 2nd of September
1929 an agreement was signed which was to create what
the Economist described as ‘... one of the biggest industrial
amalgamations in European history.’ This was the fusion
between the group of companies of Dutch origin known as
the Margarine Union in Great Britain and the Margarine
Unie in Holland, and the group of companies controlled by
the British ﬁrm of Lever Brothers. Union and Unie supplied
a large part of the edible fats market in Europe and Great
Britain: Lever Brothers had a large share of the soap market
in Britain and the Empire, as well as a sizable share of
the soap trade elsewhere... The corporate structure which
emerged from the transaction of 1929 was legally a dualism:
there were two parent companies–Unilever Limited in Great
Britain and Unilever N.V. (Naamlooze Vennootschap or
limited liability company) in Holland.” The name of the two
new companies was Unilever.
“The manufacturing activities of Unilever fell into four
main groups: detergents and toilet preparations; margarine
and edible fats; food products; oil milling with its ancillary
industries. Of the value of total produce, soap, margarine,
and oil milling accounted for 87 percent.” The 600 odd ﬁrms
controlled by Unilever generally “used the same raw and
reﬁned materials: the oils of the coconut, palm, palm kernel,
cottonseed, groundnut, and soya bean, together with whale
oil and animal fats” (p. xviii). Pages 112-15 discuss the early
history of fat hardening and hydrogenation, starting with
the research of Guido Goldschmidt of Vienna (Austria) and
Paul Sabatier of Toulouse (France) during the 19th century.
These pages also mention Dr. Wilhelm Normann, Crosﬁeld’s
of Warrington (England) and their work with Normann from
1905, the meeting of George Crosﬁeld and Anton Jurgens
in Hamburg (Germany) in 1909, Moses Wilbuschewitz
(the Russian chemist who had once been Normann’s
assistant), Procter & Gamble, the Testrup patent judgement
[judgment] of March 1913 which destroyed the attempt to
set up a master patent for fat hardening, the formation of
two powerful groups in Europe struggling for control of
the hydrogenation process (The Normann group contained
Crosﬁeld’s and Jurgens; the Wilbuschewitz-Testrup group
contained Lever and Van den Bergh).
On page 226 is a quotation by Lord Leverhulme (23
May 1918) of how the company drifted into the margarine
business. “The idea of going into margarine had been in the
minds of Lever’s directors for a year or two before 1914; the
outbreak of war gave the necessary impetus to it. For nearly
half a century the food consumed by the British people had
come increasingly from overseas. The growth of the German
navy constituted a threat to these supplies which could
not be ignored. Butter from Denmark and margarine from
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Holland were amongst the supplies likely to be cut off ﬁrst.
The Government, therefore, inquired at once whether Lever
would manufacture margarine and by October 1914 plans
were well in hand.”
Pages 356-57 discuss Unilever’s attempt to break
into the American shortening market in the mid-1930s:
Margarine manufacture... was not a conspicuously attractive
proposition in the United States. The relatively well-to-do
ate butter and the poor used mostly liquid oils. Curiously,
America’s greatest consumption of margarine took place in
the north central region–the heartland of butter production.
The manufacture of lard substitutes, on the other hand,
offered much greater possibilities. Even in the late 1920s the
volume of lard substitutes sold amounted to about two-thirds
of the volume of real lard. Proﬁts from Crisco, Procter &
Gamble’s branded shortening, accounted for nearly half of
that company’s total proﬁts in the early 1930s. Unilever’s
Countway felt sure that a well-timed attack could break into
this market. Therefore in 1930 he cautiously entered the
trade in substitute lard, selling only to the bakery industry
in bulk. But when the worst phase of the depression arrived
soon thereafter, prices for both butter and lard fell, hurting
the substitute products. It was 1936 before Countway judged
the time ripe for his new retail product, for now the U.S. was
faced with a severe shortage of real lard. His new shortening,
brand-named Spry, was an immediate success. By 1939 some
50,000 tons of Spry were sold in the USA, accounting for
7.5% of the U.S. market for edible fats, and some 75% of the
sales of Crisco, which Procter & Gamble had been selling
since 1910. Address: Fellow of Jesus College, Cambridge,
England.
3014. Wilson, Charles H. 1954. The history of Unilever: A
study in economic growth and social change. Vol. II of II.
London: Cassell & Co. 480 p. Illust. Index. 24 cm. [276* ref]
• Summary: Contents: Book II: Jurgens’ and Van den
Bergh’s–the two largest companies in the other parent group.
Part I: From butter to margarine, 1854-1906. 1. The
economic revival of the Netherlands, 1815-70. 2. The AngloDutch butter trade. 3. From butter to margarine, 1870-1906:
The Jurgens business (manufacture and raw materials, the
markets, organization and ﬁnance), the Van Den Burgh
business (manufacture and raw materials, the markets,
organization and ﬁnance). 4. The order of battle in 1906. 5.
The order of battle in 1906.
Part II: The uneasy partnership, 1907-14. 5. The Pooling
agreement of 1908. 6. The revolution in raw materials:
The changing pattern of the trade, an essay in colonial
development, hydrogenation and its policies, whaling and
whale oil. 7. Competition in an expanding market: Jurgens’
trade in Great Britain, Van den Bergh’s trade in Great Britain,
Jurgens’ and Van den Bergh’s in Germany, the smaller
markets. 8. Pools, proﬁts, and policies. 9. A general view in
1914.

Part III: Between belligerents, 1914-1918. 10. Raw
materials and war. 11. Markets under siege: Great Britain,
Germany, Holland, the United States. 12. The war in
retrospect.
Part IV: War and peace, 1919-29. 13. A sellers’ market
and how it ended, 1918-21. 14. Schicht’s of Aussig: The
link with the Central European market. 15. The quest
of equilibrium, 1921-27: Problems of management and
organization, Germany: The great money muddle, Holland:
Quotas and quandaries, Great Britain: The battle for the
shops, the ﬁght for the smaller markets. 16. Union in Europe,
1927-9.
Book 3: Unilever–the last twenty years. 1. The new
conﬂuence. 2. The concern in the crisis of the thirties:
Controlling the new concern, raw materials and the United
Africa Company, Europe–edible fat products, Europe–soap
products, the overseas markets, the currency problem. 3. The
war years [World War II] and after. Epilogue.
Appendixes: 1. Diagram: The margarine-making
process. 2. Graph: Jurgens group margarine production from
1891 to 1926. 3. Graph: Van den Bergh group margarine
production from 1906 to 1926. 4. Graph: Unie-Unilever
group world edible fats trade from 1927 to 1938. 5. Graph:
Export of margarine from Holland from 1893 to 1939. 6.
Diagram: Estimated per capita margarine consumption
in the United Kingdom, Germany, Holland and Denmark
from 1900 to 1938. 7. Graph: The retail price of butter and
branded margarine in Holland from 1900 to 1939. 8. Graph:
Prices of four margarine-making raw materials from 1881
to 1939 together with a graph showing the average annual
retail price of branded margarin in Holland from 1900 to
1939. 9. Graph: Prices of four soap-making raw materials
from 1885 to 1939, together with a graph showing the retail
price of Sunlight soap from 1896 to 1939. 10. Diagram:
Estimated total soap consumption in the United Kingdom
and Eire and the share of the Lever group from 1900 to
1938. 11. Graph: Lever group soap trade in the United
Kingdom form 1900 to 1940. 12. Graph: Long-term trends
in the United Kingdom soap trade form 1900 to 1940.
13. Graph: Lever-Unilever group world soap trade from
1913 to 1939. 14. Statement: Capital employed in Van den
Berghs Limited from 1897 to 1927. 15. Statement: Capital
employed in N.V. Hollandsche Vereeninging tot Exploitatie
van Margarinefabrieken (HOVEMA) from 1912 to 1927.
16. Statement: Capital employed in Van den Bergh’s
Fabrieken N.V. from 1919 to 1927. 17. Statement: Capital
employed in Jurgens Vereenigde Fabriekend N.V. from 1906
to 1927. 18. Statement: Capital employed in Margarine
Union Limited, later Unilever Limited, from 1928 to 1936.
18a. Statement: Capital employed in Lever Brothers &
Unilever Limited from 1937 to 1949. 19. Statement: Capital
Employed in Margarine Unie N.V., later Unilever N.V.,
later Lever Brothers & Unilever N.V., from 1928 to 1949.
20. List: Directors of Van den Bergh’s Margarine Limited,
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later Van den Berghs Limited, form 1895 to 1927. 21. List:
Directors of N.V. Hollandsche Vereeniging tot Exploitatie
van Margarinefabrieken (HOVEMA) from 1912 to 1927. 22.
List: Directors of Van den Bergh’s Fabrieken N.V. from 1919
to 1927. 23. List: Directors of N.V. Ant. Jurgens’ Margarine
Fabriek, later Anton Jurgens Vereenigde Fabrieken N.V.,
from 1902 to 1927. 24. List: Directors of Margarine Union
Limited and Margarine Unie N.V. from 1927 to 1929. 25.
List: Directors of Unilever Limited and Unilever N.V.
from 1930 to 1937. 26. List: Directors of Lever Brothers &
Unilever Limited from 1937 to 1949. 27. List: Directors of
Lever Brothers & Unilever N.V. from 1937 to 1949. A note
on the statistical material used in the appendixes to volume
II. Bibliography to volumes I and II.
From 1870 to 1907 Jurgens and Van den Bergh “were
sufﬁciently separate to demand separate histories. But from
1907 their fortunes began to be so entwined that their stories
can conveniently be combined. Then from about 1920
these two Dutch ﬁrms were increasingly linked with a third
group: this was the ﬁrm of Schicht, of Aussig in Bohemia,
which controlled a large part of the Central and Eastern
European markets in oils and fats. Book II concludes with
an account of the period from 1927 to 1929 when these three
parent companies,... together with another Dutch Concern,
Hartog’s of Oss, joined together in the Margarine Union
and Margarine Unie... Book III deals with the period since
1929, when all ﬁve principals, together with hundreds of
subsidiaries, have formed the Unilever concern” (Prologue,
p. xix).
Vol 1, Page 3: The smoke and grime of urban life, with
its greatly increased domestic and industrial use of coal,
transformed soap from a luxury into a daily necessity–as the
standard of living of town workers rose from 1860 onwards.
Before 1800 in England, most soap had been made at home.
“The problem of keeping clean in a world growing ever
dirtier was common to all classes.” Pollution was much
worse then than today. The Duke of Wellington (1769-1852)
did the most to convince Britishers to switch from a weekly
to a daily bath. Per capita soap consumption grew from 3.6
lb/year in 1801 to 8.0 lb/year in 1861, to 15.4 lb in 1891.
Joseph Crosﬁeld of Warrington was a soapmaker.
His factory was at Port Sunlight, across the Harbor from
Liverpool; Warrington was at the end of the harbor.
Page 10-11: Michel Chevreul (of France) showed that
oils and fats from animals were actually glycerides. In the
process of saponiﬁcation, the fatty acids combined with the
alkali during boiling. leaving the glycerine free. Until the
end of the 18th century, a shortage of alkali supplies may
have retarded soap production. In 1793 Leblanc showed
that alkali could be obtained from common salt, and from
1814 his process was worked continuously in England. The
discoveries of Chevreul and Leblanc revolutionized the soap
industry in the ﬁrst half of the 1800s. The soap industry
[dominated by Lever] tended to center around ports such as

Merseyside, Bristol, London, and Newcastle.
Pages 25-26 discusses Napoleon III, Mège Mouriès, and
the invention of margarine (also called butterine) in the as a
butter substitute for the urban industrial masses of Western
Europe. The Netherlands was Europe’s leading supplier of
butter.
Page 31: In the late 1870s vast new sources of animal
fats were opened up by the growth of the great new meatpacking industry in the USA (especially in Chicago, Illinois).
The ﬁrst shipments arrived in Holland in 1877. Soon the
trickle became a torrent and thousands of barrels of oleo
(beef fat) began to arrive at European markets every week.
Chicago also supplied large amounts of pig fat (neutral lard).
By 1889 practically the entire trade was centered around
Rotterdam, Netherlands.
Pages 73-74: Vitello (launched in 1898) was a new
and better brand of margarine based on a patent issued to a
German chemist, Bernegau, who had discovered that if he
added egg yolk to margarine it turned brown and frothed
when used for frying, just like butter. In certain parts of
Germany the word “margarine” disappeared from use;
instead people called it Vitello. Address: Fellow of Jesus
College, Cambridge, England.
3015. American Lecithin Co. 1954. Studies of the effect
lecithin on the dispersion of titanium dioxide in latex paints.
Data-gram from the Alcolec Laboratory PV #7. Dec. *
Address: Woodside, Long Island, New York.
3016. Chemurgic Digest. 1954. Research at Kellogg. Dec. p.
17.
• Summary: About Spencer Kellogg & Sons.
3017. Smith, Allan K. 1954. Isolation and utilization of
vegetable proteins. Economic Botany 8(4):291-315. Dec.
[161 ref]
• Summary: The lengthy subtitle reads: “Among these
proteins, those of soybean are isolated in the United States
to the extent of about 30 million pounds annually, more than
half of which are used in pigment coating of paper. Others,
also discussed in this article, are derived from the seed of
ﬂax, sunﬂower, castor, peanut, cottonseed, and corn.”
Contents: Introduction. Vegetable protein sources.
Raw materials for protein isolation. General procedures
for protein isolation. Flax seed (Linum usitatissimum L.).
Sunﬂower seed (Helianthus annuus L.). Soybean seed
(Glycine max (L.) Merrill). Castor-beans (Ricinus communis
L.). Seed of peanuts (Arachis hypogaea L.). Seed of cotton
(Gossypium sp. L.). Corn (Zea Mays L.). Literature cited.
“Introduction: Vegetable protein isolation on a
large scale for use in industrial processing operations is
comparatively new, having its beginnings in 1935 in a small
plant in Chicago [run by the Glidden Co.]. The development
of a process for vegetable protein isolation was preceded by
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the use of vegetable protein concentrates for plywood glue
[by I.F. Laucks Co.], in the form of soybean meal containing
40 to 50 percent protein, by the Douglas ﬁr plywood industry
of the Northwest in the early 1920s... Looking backward it is
easy to see that the slow development of protein utilization,
even in recent history, is attributable to the highly complex
structure of the protein molecule... The chemistry of protein
lags far behind the chemistry of the other two classes of
major agricultural chemicals produced in such abundance
by nature, namely, the carbohydrates and fats.” The “process
of building one pound of animal protein requires six to ten
pounds of vegetable protein...” (p. 291).
Worldwide, the soybean is by far the largest oilseed
crop, followed by peanuts, then cottonseed. Before the
soybean became a major crop in the USA, peanuts led all
other oilseeds in world production. (p. 292).
“Soybean protein is the only industrial protein isolated
from oilseeds in the U.S.” Soy protein has a higher yield and
better color.
“The largest potential use of soybean protein is for
textile ﬁbers, but this use has not yet been developed. Fibers
comparable to the casein ﬁber, Aralac, which was produced
during World War II, have been made experimentally by
the Ford Motor Co. (1937), The Drackett Company (1940),
and the U.S. Department of Agriculture (1942). The great
weakness of Aralac was its wet strength, and commercial
production did not prove feasible. The Japanese, who
were experimenting with soybean ﬁbers before the war,
have resumed their research. The British development of
a commercial ﬁber from peanut protein and the American
development of a protein from zein support the belief that
a successful ﬁber can be made from soybean protein. Such
a development might very well double the present rate of
soybean protein production.”
Soybean meal, when dehulled, contains about 50%
protein and has several industrial uses including plywood
glue, wallpaper coating, and adhesive formulations for
the manufacture of paper products. A 1951 survey stated
that 51.5 million lb of soybean meal were used in such
industrial products. The largest single use, 35 million lb, was
for plywood glue in Douglas ﬁr plywood. Recent reports
indicate this application has increased to 60 million lb.
Large amounts of wheat gluten and some corn gluten
are used to make monosodium glutamate (MSG), which
originated in Japan under the name “ajinomoto.” The MSG
shaker is rapidly ﬁnding a place in American homes next to
the salt and pepper shakers. Smaller amounts of wheat gluten
are used to make a taste product somewhat resembling pork
chops.
Table I (p. 293) shows U.S. production of 7 oilseeds
(soybeans, cottonseed, ﬂax, peanut, castor bean, safﬂower,
and sunﬂower) and protein concentrates made from them in
1951-52. Apparently soybean meal is considered a protein
concentrate, since 5,704,000 tons were made in 1951-52. By

far the largest amount of “protein concentrate” is made from
soybeans, followed by cottonseed (2.5 million tons), ﬂax
(495,000 tons), peanut (150,000 tons), and safﬂower (6 tons).
Address: Northern Utilization Research Branch, Peoria,
Illinois.
3018. Product Name: Chem-Pro (Chemically Modiﬁed Soy
Protein).
Manufacturer’s Name: Glidden Company (The).
Manufacturer’s Address: Chicago, Illinois.
Date of Introduction: 1954.
How Stored: Shelf stable.
New Product–Documentation: Talk with Ed Meyer,
formerly of The Glidden Co. 1993. April 7. “During the
mid-1950s when I was assistant director at the Central
Organic Laboratory for The Glidden Company, we worked
with the Virginia Carolina Chemical Company, which was
trying to spin ﬁbers from soy. Somewhat earlier, they had
purchased a plant in Taftville, Connecticut that was making
zein ﬁber from corn protein. We worked most with Herschel
Jenkins, who as at their laboratories in Richmond, Virginia.
We supplied them with a chemically modiﬁed industrial
protein, which we called Chem-Pro. They felt that one
of the proteins we supplied to them did a better job than
ordinary unmodiﬁed industrial protein. The patented process
for modifying these proteins involves the use of phthalic
[pronounced THAL-ik] anhydride (used mostly in making
alkyd resins), and other dibasic anhydrides.” Ed is one of
the inventors listed on this patent. Chem-Pro was introduced
commercially in about 1953-54.
3019. Addor, Arnaldo Augusto. 1954. Consideracoes acerca
da soja [Considerations relating to soybeans]. Rio de Janeiro,
Brazil: Ministerio da Agricultura, Servico de Informacao
Agricola. 69 p. (S.I.A. publication 797). [54 ref. Por]
• Summary: Discusses the cultivation, utilization, and
nutritive value of the soybean in Brazil. Contents: Preface.
Basic principles and overview. Cultivation. Varieties.
Chemical composition. Oil. Vitamins. Nutritional value
of the protein. Chemical characteristics of the protein.
Preparation of soy ﬂour and techniques for removing the
natural bad ﬂavor and aroma from the soybean and its
ﬂour. Use of the ﬂour to obtain a mixed bread. Use of the
soybean to obtain vegetable milk (leite vegetal, or soy milk).
Extraction of the protein. Protein adhesives. Appendixes.
Summary. Address: Quimico Agricola, Cuiabá, Mato-Grosso,
Brazil.
3020. Cross, Marion E. 1954. From land, sea, and test
tube: The story of Archer-Daniels-Midland Company.
Minneapolis, Minnesota: ADM. 88 p. Illust. Index. 28 cm.
Second revised edition, Jan. 1957.
• Summary: Contents: 1. Flax comes to America. 2. The
Daniels Linseed Company. 3. The Archer-Daniels Linseed
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Company. 4. Eastward ho! 5. Archer-Daniels-Midland
Company is formed. 6. Formula for growth. 7. A depression
is fruitful. 8. Animal, vegetable and chemical. 9. The
soybean–Jack of all trades. 10. New products from research.
11. New horizons. 12. Directors and elected ofﬁcers.
“For many years the lion’s share of ﬂaxseed crushing
had been handled by 4 ﬁrms, and then, after the merger of
Archer-Daniels and Midland, by 3: ADM, Spencer Kellogg
and Sons, Inc., of Buffalo, and the American Linseed
Company... By a contract signed July 20, 1928, ADM and
Spencer Kellogg agreed to a joint purchase of America’s
linseed interests.”
“During 1929 ADM took two more extremely signiﬁcant
steps toward diversifying its manufacturing activities.
Converting the Toledo and Chicago plants to the crushing of
soybeans did not seem momentous at the time because the
United States was just becoming aware of the potential value
of the soybean” (p. 40). A photo (facing p. 40) shows the
ADM Soybean Processing Plant in Chicago, Illinois.
Chapter 9, titled “Soybean–Jack of all trades” (p. 56-63)
begins with an overview of soybean history worldwide, with
emphasis on the USA. “Until 1935 the supremacy of the
hydraulic press was unchallenged, but within a few years,
it was well on its way to becoming obsolete. An improved
expeller press came on the market in 1935 that gave better
results on soybeans than the hydraulic press” (p. 60).
“When ADM ﬁrst started to process soybeans in 1929
at its Toledo and Chicago plants, the hydraulic presses that
had been used for ﬂaxseed were used for soybeans... ADM
took a bold step in deciding to install a solvent extraction
unit for soybeans at its Chicago plant. In this country
solvent extraction, never used for volume production, had
made very little headway because no satisfactory solvent
had been found. The soybean industry was still in its early
stage of development and there was no certainty that it was
just on the verge of enormous expansion. Furthermore, it
was still the depth of the depression and in 1933 ADM’s
net sales were the lowest they had ever been. At this time
plant superintendent E.W. Schmidt was sent to Europe to
make a study of solvent extraction and bring back the best
equipment available. Solvent extraction had originated in
Europe, having been introduced by an Englishman in 1843;
but only in recent years had the process been perfected to the
point where it had come into wide use.
“The Hildebrandt unit that Mr. Schmidt selected in
Germany consisted of a U-shaped tube about three feet in
diameter. The soybeans, having been crushed and rolled
into paper-thin ﬂakes, entered one end of the tube through
which they were propelled by revolving screws. The solvent,
hexane, entered the other end of the tube and moved in the
opposite direction while it extracted the oil from the ﬂakes.
The oil and solvent mixture came out one end of the tube
and the meal came out the other. After the solvent had been
removed by distillation, the oil was ready to be reﬁned and

the solvent was available for re-use. This process was so
effective that only one per cent of the oil was left in the
meal. The lower oil content made solvent extracted meal
very hard to sell at ﬁrst, even though feed purchasers were
being offered a protein concentrate that contained 44 per
cent protein as compared with the 41 per cent produced by
hydraulic or expeller presses.
“After the extraction unit had been installed in June
1934, ADM started to produce lecithin, which is derived
from crude soybean oil. Like the soybean itself, lecithin has
a wide variety of uses for edible, industrial, and medicinal
purposes. It is an important ingredient in bakery products,
ice cream, and candy, being particularly valuable as a
preservative coating for chocolate. Its industrial use ranges
from anti-knock gasoline to the textile ﬁeld and its medicinal
uses include cosmetics and pharmaceuticals” (p. 60-61).
Address: ADM, Minneapolis, Minnesota.
3021. Ferrando, Raymond; Jacquot, R.; Merat, P. 1954.
Réalisations nouvelles et perspectives d’avenir pour les
tourteaux oléagineux [New realizations and perspectives
on the future of oilseed cakes and meals]. Annales de la
Nutrition et l’Alimentation 8(5):547-88. [31 ref. Fre]
Address: 1. Agrégé, l’École Nationale Vétérinaire de Lyon.
3022. Gray, James. 1954. Business without boundary: The
story of General Mills. Minneapolis, Minnesota: University
of Minnesota Press. 343 p. Illust. 24 cm.
• Summary: General Mills was founded on 20 June 1928.
“But General Mills had forebears whose history carries
the record back for more than a hundred years into the
clamorous days of the mid-nineteenth century. Four
major groups of interests came together starting with the
formation of General Mills in 1928: the Washburn Crosby
Company with headquarters in Minneapolis [Minnesota]
and its associated companies; the Sperry Company whose
mills in California, the Paciﬁc Northwest, and Utah were
presided over from San Francisco; the Kell group of mills
in Oklahoma and Texas; and the Larrowe Milling Company,
specialists in animal feeds with Detroit [Michigan] as its
base. The largest of these was Washburn Crosby which had
come into being at the Falls of St. Anthony during the period
of expansion that immediately followed the Civil War. The
oldest was the Sperry Company which sprang out of the
needs of the forty-niners, who as they devoted themselves
feverishly to the search for gold had to be fed by someone.”
Chapter 17, titled “Paths of Tomorrow: Research,
new style,” discusses General Mills’ work with soybeans
and gluten. “In 1942 when General Mills decided to enter
the soybean industry, Leslie Perrin, shortly to be elected
executive vice president, brought into the company a man
well trained to head the new experiment. Whitney Eastman
had behind him thirty years of experience in the ﬁeld. He
and Perrin between them were responsible for the striking
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success of the soybean development.
“The ﬁrst project which Hyde and Eastman made their
own, under the supervisory guidance of Bell, Bullis, and
Perrin, was the creation in 1943 of the Chemical Division.
“Eastman knew his way about in administrative as
well as in research affairs. In the 1920s and 1930s he had
worked with Henry Ford on every aspect of the problem of
developing a soybean protein that might be used to make
plastic parts for motor cars. He had processed soybeans,
produced at the Ford Dearborn farms, in a project to
evolve an oil for car ﬁnishes [paints]. At the same time he
had collaborated with I. F. Laucks in developing a special
soybean protein for the manufacture of plywood glue.
“In 1934 he built, after a design imported from
Germany, the ﬁrst continuous soybean solvent equipment
to be used in this country. As one of the original (now one
of the few surviving) pioneers of the soybean adventure, he
knew exactly what he wanted when he set out, in the employ
of General Mills, to build a new plant.
“Eastman went straight to the heart of the soybean
country and, at Belmond, Iowa, found a set of buildings
that suited his requirements well... The next project of the
expansion program in the Chemical Division was to develop
from polyamide resins a great army of products to be sent
into the commercial ﬁeld... The third project of the Chemical
Division, which Eastman and his associated had under study
and consideration for ﬁve years before it was inaugurated
successfully, was the development of new careers for fatty
acids.
“In accordance with the principle of spreading its base
of operations over the surface of the United States, the
company established its Chemoil Plant in Kankakee, Illinois.
“Wheat gluten, the mixture of protein left when starch
is washed from wheat ﬂour, is the best source material
for the manufacture of glutamic acid and its compounds.
When wheat gluten is converted by acid hydrolysis, it
gives glutamic acid hydrochloride, used to compensate for
hydrochloric acid deﬁciency in the digestive tract. Most
dramatic of gluten derivatives is monosodium glutamate, one
of the most effective of all ﬂavoring agents. Its appeal to the
‘little nerves that fringe the tongue’ is so great that one part
dissolved in 3000 parts water can be detected; salt loses its
savor in any combination less than seven times as strong.”
3023. Haynes, Williams. 1954. American chemical industry:
A decade of new products. Vol. 5. Toronto, New York,
London: D. Van Nostrand Co. li + 622 p. Index. 24 cm. [9
soy ref]
• Summary: This volume of the 6-volume history, covers
the period 1930-1939. Chapter 3, “The Depression-Proof
Industry,” discusses Dr. William J. Hale and the origins
of chemurgy. He dramatized his idea at the 1931 meeting
of the Manufacturing Chemists’ Association, then in 1934
he coined the word “chemurgy,” analogous to metallurgy,

meaning working with chemicals, and published his
provocative volume, The Farm Chemurgic. In 1935, with
the active support of Francis P. Garvan and Henry Ford,
the Farm Chemurgic Council met at Dearborn, Michigan,
and formally organized, with Garvan as president, Wheeler
McMillen as vice-president for science, etc. In 1938 Wheeler
McMillen succeeded Garvan as president. The chemurgic
movement spread far and fast, particularly in the South.
At the second Chemurgic Conference in 1936 there was an
active discussion of alcohol-gasoline blends. Garvan said
that if the 33½% alcohol fuel marketed in England were
adopted in the USA, it would put 90 million acres and 6
million unemployed back to work. Henry Ford became
interested in growing crops for alcohol to use in lacquers and
fuels (power alcohol).
Chapter 16, titled “New Raw Materials” (p. 226-42),
notes that “Depression conditions put a premium upon lowcost supplies and emphasized, especially in the chemical
industry, every possible salvage of any waste... Henry Ford
not only underwrote the early meetings of the National
Farm Chemurgic Council, but he set up at Dearborn a farm
products research group... where soybeans became the chief
project.
“In the South, where the great staple crops cotton and
tobacco had been true chemurgic enterprises generations
before Dr. Hale had coined the word, the interest was
particularly keen, and in 1937 Senator Bilbo of Mississippi
introduced a bill (S. 2140) appropriating $1,000,000 to
be administered by the Department of Agriculture in
establishing a research center to solve Southern agricultural
problems by ﬁnding suitable new crops and proﬁtable
new uses for farm products. This idea was altogether too
promising to be conﬁned to a single section. Accordingly,
the Farm Relief Act of 1938 carried a rider appropriating
$4,000,000 for the establishment of four regional laboratories
devoted primarily to chemurgic research...
“Eventually the laboratories were well located at New
Orleans, Louisiana; Peoria, Illinois; Albany, California,
across the bay from San Francisco; and Wyndmoor, a suburb
of Philadelphia [Pennsylvania].”
Pages 277-78 note that the isolation of progesterone, a
female sex hormone, was announced almost simultaneously
by 4 groups of workers in 1934. It “can be extracted
from animal ovaries or synthesized from sterols such as
stigmasterol, obtained from soybeans, or obtained from brain
or spinal cord of animals...”
In the chapter “New Constituents for Coatings,” pages
355-57 note: “Henry Ford helped the soybean mightily. In
1932 the Ford Motor Company planted 8,000 experimental
acres, increased two years later to 12,000, on which 300
varieties were tested, and the harvested crop was processed
in an experimental six-ton plant in Greenﬁeld Village. Over
1,000,000 gallons of [soy] oil were used in the ‘paint job’ on
Ford cars, 540,000 gallons more made into glycerin to charge
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the shock absorbers, while 200,000 gallons were used as
sand-core binder in the foundry, requirements that demanded
beans from 64,000 additional acres. These chemurgic feats
were not hidden under a basket, and Ford publicity induced
many Middle West farmers to grow this crop.
“The soybean has had an interesting part in crushing
techniques. In 1927, when the crop passed 2,000,000
bushels, only a small part of it went to the crushers, the
largest at the time, A.E. Staley Manufacturing Company of
Decatur, Illinois, handling that year only 165,000 bushels.
Staley, which ﬁrst crushed soybeans in 1922, had been
followed by Funk Brothers and a little later by Allied Mills,
and with the exception of the pioneer, all the early crushers
used plate-type hydraulic presses, standard equipment for
linseed crushing. Staley was a trail blazer, demonstrating
the expeller press as more efﬁcient for use with soybeans. In
1934 the ﬁrst large-scale solvent-recovery plant was put in
operation by Archer-Daniels-Midland, followed shortly by
a similar installation by the Glidden Company, which was
demolished by an explosion soon after its completion. This
disaster retarded the development of this process, and during
the thirties expeller-type equipment was almost universally
adopted. Spencer Kellogg & Sons ﬁrst crushed soybeans at
its Des Moines [Iowa] plant in 1934 and each year following
installed equipment at another of its plants, employing
both the expeller and solvent methods. In establishing this
new industry, the individual leaders were Augustus Staley,
late president of A.E. Staley Manufacturing Company and
Whitney Eastman, formerly with Archer-Daniels-Midland
and more lately with General Mills...
“The earliest extraction operations, installed in 193435 by Archer-Daniels-Midland and Glidden, employed
Hildebrandt extractors, and a variety of solvents were tried
out: acetone, benzene, gasoline, carbon bisulﬁde, and some
of the chlorinated solvents. Glidden embarked on chemical
exploitations of soybeans, extracting lecithin, marketed
by the American Lecithin Company (Joseph Eichberg,
president), and developing a paper-coating product known
as Alpha-Protein. In 1934 Archer-Daniels-Midland reopened
the plant of its subsidiary, Wm. O. Goodrich Company at
Milwaukee, Wisconsin, as a soya operation, and in 1938
Spencer Kellogg purchased the Shellabarger Grain Products
Company’s oil mill at Decatur. Other well-known ﬁrms
interested in soybean products during the 1930s were the
Buckeye Cotton Oil Company, subsidiary of Procter &
Gamble, soaps, and Larrowe Milling Company, feedstuffs.”
Pages 471 and 472 give the high and low price per
pound for crude domestic soybean oil in tanks from 1930 to
1939.
Appendix X (p. 486-490), titled “The Farm Chemurgic
Movement” by William J. Hale, gives an excellent, concise
history of the subject.
Appendix XXVII gives a detailed table showing factory
consumption of primary fats and oils in 1939. The leading

vegetable oils (in million lb) were: cottonseed oil 1,321,
coconut oil 529, soybean oil 370, linseed oil 344, and palm
oil 271. The soybean oil was used mostly in shortening
(201.6), followed by oleomargarine (70.8), and other edible
products (32.3). The main non-food industrial uses were
paint and varnish (21.7), soap (11.2), and linoleum & oilcloth
(6.4). Address: Stonington, Connecticut.
3024. Nevins, Allan; Hill, Frank Ernest. 1954. Ford: The
times, the man, the company. Vol. 1. New York, NY: Charles
Scribner’s Sons. xix + 688 p. Illust. Index. 24 cm. [1000+*
footnotes]
• Summary: This is a history of Henry Ford and the Ford
Motor Co. until about 1914-15. The years from 1906 to
1923 were years of spectacular growth. William C. Durant
(perhaps with an idea from Benjamin Briscoe) incorporated
General Motors in 1908; the capitalization soon rose to
$12.5 million. “Once started, Durant moved with dazzling
speed–for he had Napoleonic qualities. Within a year and a
half, he had brought more than a score of companies, makers
of cars or parts, into his combination. They included three
major units in the ﬁeld: the Cadillac, the Oldsmobile, and the
Oakland companies. By 1910 Durant, with fourteen thousand
employees, was producing one-ﬁfth of all the automobiles
made in America. In its ﬁrst year General Motors had net
sales of $29,000,000 and net proﬁts exceeding $9,000,000.”
Buick, Cadillac, and Oldsmobile were General Motors’
leading cars. But by the summer of 1910 General Motors
was in perilous ﬁnancial trouble. It had tried to grow too fast.
Durant was forced to relinquish his leadership, and a banking
group took control. “Before long, however, General Motors
made a sturdy recovery under Charles W. Nash, chosen
president in the autumn of 1912, and Walter P. Chrysler,
a Western railroad man by origin who was made works
manager. From the moment of its establishment General
Motors was the chief rival of the Ford Motor Company. The
day of the giants had indeed arrived.”
In 1908 the Ford Motor Co. had a gold mine in its
Model T, now being marketed in ﬁve types–roadster,
touring car, tour-about, town car, and landaulet. In 1910
Ford expanded into its new Highland Park plant. In 1913
mass production was fully born–the mass production that
Ford gave its classical deﬁnition as the focusing of power,
accuracy, speed, and continuity. In 1908 Ford produced
9.4% of all automobiles made in the USA. This ﬁgure rose
to 20.3% in 1911, 39.6% in 1913, and 48% in 1914. In
1913 Ford was far and away the leader maker of low-priced
cars ($600 or less), with 96% of the market. In 1911 the
Chevrolet Co. was incorporated; the designs of the talented
automobile engineer Louis Chevrolet were its chief asset. By
1914, with the help of the ﬁnancial genius of Wm. Durant
and its plant at Flint, Michigan, Chevrolet had emerged to
take an important place among the makers of medium-priced
cars. Durant used Chevrolet to regain control of General
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Motors.
Appendix III gives total sales of Ford cars each year
from 1903 to 1921. Appendix 4 gives the dollar value of
sales of Ford cars from 1903 to 1921. In the peak year, 1921,
sales were $546 million on 933,720 cars. Appendix VI gives
incomplete net income ﬁgures for the Ford Motor Co. from
1903 to 1921. In the peak calendar year, 1921, net income
was $75,890,836. Address: 1. Columbia Univ., New York.
3025. Trigg, Ernest T. 1954. Fifty-ﬁve colorful years: The
story of paint in America. Stonington, Connecticut: The
Pequot Press. xvi + 307 p. Introduction by Dr. Archibald
Rutledge. Illust. Index. 22 cm. [10* ref]
• Summary: The author, president of the National Paint,
Varnish and Lacquer Association (1922, 1933 to Nov. 1947),
was very active and deeply involved throughout his life in
this history. In fact his entire working life, from 1892 to
1937, was spent in this industry. He tells the inside story of
the growth of this great industry with directness, humility,
sincerity, and honesty–based on his personal recollections.
Unfortunately the book has no references. However the
appendix contains many interesting lists and documents.
The use of soy oil in paints is discussed on pages 52-54,
90, 288, 293. Chapters include: 6. Educational Bureau (p. 4857). 7. Scientiﬁc Section (p. 58-66).
The book contains 32 full-page black and white photos,
including members of the Educational Bureau in 1920 (p.
81) and 1933 (p. 112), Laboratory of the Scientiﬁc Section
in 1930 (p. 112), Dr. Henry Gardner (p. 112-13, Director of
the Scientiﬁc Section, 1909-1945), Scientiﬁc Section staff (p.
113).
In the chapter titled “Educational Bureau,” the story of
the very important role played by the Educational Bureau
of the National Paint and Varnish Council in promoting the
early production soya beans and use of their oil in coatings
is described in detail (p. 52-54). It begins: “Typical of this
group’s forward thinking, its actual performance, are its
accomplishments in connection with soya bean culture in the
United States. Here is a case in which necessity worked hand
in glove with inventiveness.
“It began in 1910, when the Paint Industry was
concerned with a serious shortage of linseed oil.” The
“Bureau authorized the importation of forty varieties of
soya bean from China for scientiﬁc study and distribution.”
Growing tests were soon conducted by the Bureau
in Minnesota, Missouri, and several Southern states.
Representatives of the Educational Bureau attended
meetings of cottonseed growers’ associations, pointing out
the likelihood of a future large production of soya beans
in this country. Cottonseed oil mills, at the time, were
easily adaptable to the crushing of soya beans, and the best
possibilities for producing them were in areas where such
mills were located.
“Leo Nemzek, then chief chemist for John Lucas & Co.,

was the Bureau’s representative in this phase of the work.
For a number of years, regularly, he visited the agricultural
colleges,... In 1913 Mr. Nemzek made a coverage trip,
visiting all state agricultural stations south of Pennsylvania,
and west to the Paciﬁc Coast. He was able to report that
in three short years from its comparatively small start, the
project had made splendid success.
Technical and promotional developments kept pace with
production in the use of soya bean oil and the by-products of
the oil extraction. For ﬁfteen years the Educational Bureau
continued to promote the growth of soya bean in the United
States and developed a wide and satisfactory use of the
oil in paint and varnish specialties.” Soya bean oil is also
mentioned on pages 90, 288, 293.
Henry A. Gardner is mentioned on pages ix, 50, 58-64,
66, 88, 92-93, 193-94, 237. The Glidden Co. is mentioned
on pages 88, 245, 247. L.P. Nemzek is mentioned on pages
x and 53. Spencer Kellogg & Sons is mentioned on p. 173.
Address: Philadelphia, Pennsylvania.
3026. Carlisle Chemical Works, Inc. 1955. Halogencontaining synthetic resin compositions and a method of
stabilizing such compositions. British Patent 803,082. Date
of application and ﬁling complete speciﬁcation: 10 Jan.
1955. 5 p. Complete speciﬁcation published: 15 Oct. 1958.
Application made in the USA: 17 June 1954.
• Summary: A heat-resistant resin composition consists of a
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halogen-containing synthetic resin and a halogenated organic
phosphorus acid ester as a stabilizer. The stabilizers can be
prepared by treating a phosphorus trihalide with an epoxide,
such as epoxidized soybean oil. Address: West Street,
Reading, Ohio, USA.
3027. Cargill, Inc. 1955. They’re having a “hoe-down” on
your ﬂaxseed! (Ad). Soybean Digest. Jan. p. 34.
• Summary: The top half of this full-page black-and-white
ad is a photo showing many people square dancing. A small
numbered outline of the photo shows ﬁve farm products. For
example, a plastic belt is made from soybeans.
“Well over 75% of all farm products are processed
before being eaten or used. And, Cargill Creative Processing
helps increase America’s appetite for these crops with 3
research laboratories, 18 control labs and a 400-acre research
farm–all staffed by scientists and technicians who are ever
seeking new and better ways to ‘eat up’ the things you
grow.”
Across the bottom of the ad is written: “Cargill, Creative
processors of farm products.” To the right is the company’s
medallion-style logo, which reads: “Product of Cargill–
Creative processing.” Address: Main ofﬁces: Minneapolis,
Minnesota.
3028. Glidden Co. (The). 1955. Annual report, 37th for the
ﬁscal year ended October 31, 1954. Cleveland, Ohio.
• Summary: Sales for the year were $209.083 million. Net
earnings before taxes were $14.235 million. Net proﬁt after
taxes and all charges was $7.093 million. Dwight P. Joyce
has replaced his father as president of the company. In 1954
Glidden sold its Indianapolis (Indiana) live stock and poultry
feed business, but not the plant.
“Your Directors have approved the immediate start of
construction of a 6.5 million-bushel terminal grain storage
elevator to be located on the Calumet River in Chicago.
The new elevator will be the second largest in the Chicago
switching area and will cost more than $5 million. This
additional capacity will be of material aid to our Chemurgy
Division in its soybean crushing and grain merchandising
operations located in Chicago and Indianapolis. The elevator
is also advantageously located in relation to handling grain
for export when the St. Lawrence Seaway is completed.”
“During the year we were able to sell our full productive
capacity of isolated protein, soya ﬂour and lecithin products.
We are now in the process of materially expanding this
capacity and further major expansion is in the planning
stage.”
“We have adopted an aggressive marketing policy on
Glidden ‘RG’ Soya Lecithin, a dietary source of choline,
inositol and phosphorus. Present sales of this product
are substantial even though it has not previously been
advertised.” An illustration shows a bottle of Glidden “RG”
Soya Lecithin with a hand pouring soybeans into it and many

people (no taller than the bottle) around it.
“We have licensed major paint producers in Australia,
France, Sweden, Norway, Denmark, Belgium, Holland,
Italy, Great Britain, Finland, Iceland, Japan and Cuba to
manufacture Spred Satin and a number of companion lines.”
“Without departing from our concept of decentralized
divisional research, we established the Central Organic
Research Laboratory in Chicago. This laboratory is engaged
with projects in the ﬁeld of organic chemistry and nutrition
for our Chemurgy, Food and Paint Divisions. We plan to
emphasize and expand our research work still further.”
At the end of comments by Dwight P. Joyce, president,
is a brief obituary (“In Memoriam”) for Adrian D. Joyce
(1872-1954), founder of The Glidden Company, which “pays
tribute to a man who achieved greatness in his career and as
a human being.” Address: Cleveland, Ohio.
3029. Mitchell, H.L.; Silker, Ralph E. 1955. Effects of
antidust oils on stability of carotene in dehydrated alfalfa
meal. J. of Agricultural and Food Chemistry 3(1):69-71. Jan.
[7 ref]
• Summary: Describes experiments with various vegetable
oils and fatty materials, including soybean oil, as “antidust
agents” (dust-control agents) for pelleted alfalfa feed. The
main focus of the experiments is improve the carotene
stability of alfalfa meal, while also controlling dust. At a rate
of 80 lb per ton and in the absence of an antioxidant, soybean
oil signiﬁcantly improved carotene stability.
Note: This is the earliest document seen (Oct. 2017)
describing the use of soybean oil as a dust suppressant.
Address: Kansas Agric. Exp. Station, Manhattan, Kansas.
3030. Murata, Hisahito; Goto, Fujihiko. Assignors to Asahi
Electrochemical Industries Company. 1955. [Epoxy resins].
Japanese Patent 1070. Feb. 19. (Chem. Abst. 50:17529i).
[Jap]*
• Summary: A mixture of 400 gm soybean oil, 280 gm
30% hydrogen peroxide, 56 gm acetic acid, and 1.4 gm
concentrated sulfuric acid was made to react for 7 hours at
50ºC to obtain a product with 72.7% epoxylation and an
iodine number of 44.3.
3031. Drubel, R.B.; Cipriano, A.L.; Henson, W.A. 1955. A
new resinous polyalcohol for the coatings industry. American
Paint Journal 39(25):84, 86-87, 90, 92, 94, 96, 98, 102, 104.
March 7. (Chem. Abst. 49:7870f).
• Summary: Modiﬁed Dow resin 622 esters, which can
contain soya ester and soybean fatty acids, give superior
ﬁnishes at reasonable cost levels. Spar, varnishes, and
chemical resistant ﬁnishes. Address: Coatings Technical
Service, The Dow Chemical Company, Midland, Michigan.
3032. Schleipen, Raymund. 1955. Weichmachungsmittel
für wasser- oder alkohollöslichc Phenolaldehydharze
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[Plasticizers for water- or alcohol-soluble phenol-aldehyde
resins]. German Patent 1,071,945. March 10. 3 p. Issued 2
June 1960 (Chem. Abst. 55:14977i). [1 ref. Ger]
• Summary: Soybean oil is the main ingredient in a coating
composition, which dried evenly when brushed onto a
surface.
Note: Soy is mentioned 4 times in this patent in the
forms “Sojabohnenöl” (soybean oil) and “Sojaöl” (soy oil).
Address: PhD, Wandsbek, Hamburg.
3033. Badische Anilin & Soda-Fabrik AG (BASF).
1955. Improved proteinaceous preparations. British
Patent 797,526. Date of application and ﬁling complete
speciﬁcation: 18 March 1955. 6 p. Complete speciﬁcation
published: 2 July 1958. Application made in Germany: 18
March 1954.
• Summary: Soybean proteins can be used in this preparation
to make ﬁbers, ﬁlms, lacquers, and impregnating agents.
Address: Ludwigshafen, Rhine, Germany.
3034. Renfrew, Malcolm M.; Wittcoff, Harold. Assignors
to General Mills, Inc. (A corporation of Delaware). 1955.
Thermosetting resinous compositions from epoxy resins and
polyamides derived from polymeric fat acids. U.S. Patent
2,705,223. March 29. 4 p. Application ﬁled 11 March 1955.
[3 ref]
• Summary: Many of the examples involve the use of
soybean oil, including dimerized soybean oil. Address:
Minneapolis, Minnesota.
3035. Riener, Edward Francis. Assignor to Rohm
& Haas Company. 1955. Verfahren zur Herstellung
von als Weichmacher geeigneten vic- AcyloxyHalogenderivaten von aliphatischen Fettsaeuren mit 16
bis 22 Kohlenstoffatomen oder deren Estern [Process for
manufacturing vicinal acyloxy-halogen derivatives of
aliphatic fatty acids with 16-22 carbon atoms, or their esters,
suitable as plasticizers]. German Patent 1,041,029. March
30. 3 p. Issued 16 Oct. 1958. Priority (in the USA): 16 April
1954 (Chem. Abst. 55:16015g). [3 ref. Ger]
• Summary: Soybean oil can be used.
Note: Soy is mentioned 6 times in this patent in the
forms “Ölen der Sojabohne” (oil of the soybean), “Öle
der Sojabohne” (oil of the soybean) and “Sojabohnenöl”
(soybean oil). Address: Philadelphia, Pennsylvania.
3036. Calvert, F.E. 1955. Recent technological developments
in industrial soybean proteins. TAPPI 38(3):145A-147A.
March. [1 ref]*
• Summary: Soybean proteins develop water resistance
rapidly on aging of the dried coatings at room temperature.
Address: The Drackett Co., Cincinnati, Ohio.
3037. Scholﬁeld, C.R.; Dutton, H.J. 1955. Fluorescence as

a measure of brown substances in soybean lecithin. J. of the
American Oil Chemists’ Society 32(3):169-70. March. [3 ref]
• Summary: The ﬂuorescence of soybean lecithin increases
in a linear fashion with an increase in brown substances.
Address: Northern Utilization Research Branch, Peoria,
Illinois.
3038. Aelony, David. Assignor to General Mills, Inc. (a
Corporation of Delaware). 1955. Improvements in or relating
to esters of phenolformaldehyde resins and the process
for preparing the same. British Patent 800,998. Date of
application and ﬁling complete speciﬁcation: 25 April 1955.
12 p. Complete speciﬁcation published: 3 Sept. 1958. [1 ref]
• Summary: Phenol-formaldehyde resins were prepared
and reacted with 18-carbon acids of soybean oil, as well as
other fatty acids such as linseed oil, dehydrated castor oil,
or tall oil. Films were obtained from these esters. Soy often
comprises 50 to 100% of the esterifying acid. Address: 400
Second Avenue South, Minneapolis 1, Minnesota.
3039. Cour, Robert M. 1955. Interview with Irving F.
Laucks. Typed, unpublished manuscript. April 5. 4 p. Single
spaced. Unpublished manuscript.
• Summary: “This interview with I.F. Laucks was conducted
at Healdsburg, California, where Mr. Laucks is living in
retirement on a ranch in the Russian River Valley.
“I.F. Laucks was born in Akron, Ohio. He is now 73
years old at this writing. His father was a blacksmith. He
graduated from the Case School of Applied Science, class
of 1904. This is in Cleveland, Ohio, and is now known as
the Case Institute of Technology. It might be explained here
that the school did not have what would be comparable to
a present day degree in chemistry or chemical engineering,
rather a general course. Laucks said that as a matter of fact
he was taking mining engineering but lacked a necessary
number of credits for a major in mining engineering
therefore took his degree in just plain chemistry.
“He came west and knocked about Seattle and Spokane
and various parts of Idaho and Montana looking over the
mining situation. He had no thought of going into the glue
manufacturing business or the glue inventing business at that
time, but was more or less casting about for a place to hang
his hat as he put it.
“In 1908, Laucks and Myrl J. Faulkenberg opened
an assaying and ore testing laboratory in Seattle. The
association of Laucks and Faulkenberg lasted until 1918
when Laucks went on his own. Nothing further is known of
Mr. Faulkenberg.
“Laucks organized under the name of I.F. Laucks, Inc.
Laucks dealt mostly in ores and in assaying until the time
of World War I. During World War I, the United States was
receiving through Seattle and other Paciﬁc Coast ports from
Japan and other oriental ports, various perishables and other
items that they formerly had been receiving from Europe
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through New York and the eastern ports. They were being
rerouted through the Orient or they were originating in the
Orient and it was Laucks’ good fortune to get a government
contract testing the quality and looking for germs and
diseases in these imports.
“It was here that Laucks ﬁrst ran into soyabean. Laucks
ﬁrst saw the soyabean when it ﬁrst came in through a cake
which was being used in the United States as hog feed.
Laucks was interested in the characteristics and took some
of it apart to see how it was made up. Laucks immediately
learned that in order to study soyabean substance, he ﬁrst had
to obtain uniform samples. As the soyabean cake was being
grown and baked in various parts of the orient, it would vary
in its consistency. Laucks saw a good deal of possibility in
soyabean, but at ﬁrst did not think of it in terms of a potential
adhesive. In late 1921 or 1922, Bill Bailey was sent by. A.
E. Westman from Olympia Veneer to the Laucks laboratory.
The legend up to now has always been that Westman himself
came and talked to Laucks about the possibility of improved
glues. Laucks says that Bailey himself made the call and
that be brought with him a sample of the casein glue which
was being used by Olympia Veneer at the time. After some
discussion, Laucks agreed to analyze Bailey’s casein and
also to institute studies to ﬁnd another substance which
might make a good glue. Along about this same time a man
by the name of Otis Johnson was working in his laboratory
on a soyabean glue. Laucks had also been doing some
experimenting, but had not made any soyabean glue on a
large seals as yet. He was still having difﬁculty in getting a
uniform shipments from the Orient.
“The Bailey-Laucks conversation led to a great number
of things. Laucks developed a soyabean glue and began
using it at Olympia Veneer on an experimental basis in 1923,
and later in that year, Olympia Veneer began using it almost
solely on their panels.
“In 1927, Laucks came on the open market with the
material and also, by that time had straightened out the patent
situation between his own laboratory and Otis Johnson. To
make a long story short, Laucks bought Johnson’s patents
when Johnson found that he could not make his glue
applicable to ﬁr plywood.
“Laucks points out that the making of the glue itself was
only the ﬁrst step. He placed chemists in Japan and other
parts of the Orient to conduct experiments there. This also
assured him of the uniform consistency which he required.
He went into an agreement with Olympia Veneer whereby
they would experiment on the Olympia Veneer premises in
exchange for which the plywood corporation would receive
a good deal of free glue. It was a very nice arrangement for
both parties because Olympia Veneer didn’t have the money
to invest whereas Laucks felt that he did, but he needed a
place to work.
“As I stated before, making of the glue is only the ﬁrst
step. The second stop was preparing the veneers for the

application of the glue. At that time all types of plywood
were in use and the moisture content, of course, was a big
factor as it is even to this day in the making of a good bond.
Thus Laucks feels that he and his assistants had a lot to do
with the ﬁrst attempts at turning out a panel ready to be used.
Along about this same time George Osgood in Takoma
started making a soyabean glue. A lawsuit resulted. Balfour–
Guthrie Company also was involved in the suit and later
withdrew making a settlement with Laucks. The upshot
of the whole thing was that Laucks’ patents issued ﬁnally
in 1928 were recognized and he was given full credit for
soyabean glue.
“Laucks did two things. He sold glue in mass quantities
directly to plywood mills of the era. He also continued to
experiment and helped the industry in a lot of smaller ways.
“He says at the outset all the troubles that would occur
in the panels wore blamed on the glue. He said that the glue
got the very bad nickname of ‘bean soup’. He said that this
label hurt sales a great deal and also made it difﬁcult to get
support for various other enterprises he had in mind.
“Laucks, subsequently, introduced the hot press on
soyabean glue. He ﬁrst began his operations at Wheeler
Osgood and does not recall the date of that. Mr. Laucks says
that soyabean glue is not highly water resistant–just plain
water resistant. He said that a good deal of false information
was put about in the early days of plywood manufacture
about waterproof glue. He said that it hurt the industry a
good deal because some of the less scrupulous mills were
advertising that they had a waterproof glue when, in fact,
they had a water resistant glue but certainly not waterproof.
He said this was not to come later until the Nevin process.
“Laucks said that many manufacturers were calling
casein waterproof, which it in fact was not and later on they
called soyabean glue waterproof which [it] also was not. He
said one of the biggest problems in the early days during the
1920s particularly was that the automobile manufacturers
took the plywood manufacturers word for the waterproof
label and bought large amounts of it only to learn that
particularly on running boards, it was not waterproof in any
sense. This ultimately led to the closing of this market to
plywood manufacturers.
“Laucks said that at one time he used a chemical known
as bisulﬁde in soyabean to make it more water resistant.
This was also tried on casein to make it more water resistant.
The only trouble was that bisulﬁde is highly inﬂammable
and Laucks chuckled as he told of how the plywood
manufacturers didn’t know what the new material was and
that they probably would have run him out of the plant had
they known. Laucks says that the process developed by Dr.
James Victor Nevin at Harbor, was the ﬁrst phenol resin used
on ﬁr plywood. Beyond that he can not say as to the patents
where they were assigned and that sort of thing. He said that
cresylic acid is member of the phenol family so that when we
use the term phenol resin that we are correct. The use of the
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term cresylic acid is perhaps more exact, but no more correct
than since they are all in the same family.
“Laucks in later years and after the Nevin process was
developed did a lot of work developing urea-resins. He made
this in a plant which he purchased at Lockport, New York.
“Laucks said that in the early days it was very difﬁcult
to get enough soyabean. Nowadays, of course, they are in
abundance and this is perhaps hard to understand but the
only places they were available in the 20s and the early
30s were in North Carolina and in the Orient. Laucks was
instrumental in starting a soybean planting movement in
Indiana and also built a plant in Norfolk, Virginia, where he
thought he would be close to the source of North Carolina
beans. He said that other outﬁts had started out making
soyabean glue and that there still weren’t enough beans to go
around” (Continued). Address: USA.
3040. Cour, Robert M. 1955. Interview with Irving F.
Laucks (Continued–Document part II). Typed, unpublished
manuscript. April 5. 4 p. Single spaced. Unpublished
manuscript.
• Summary: (Continued): “Mr. Laucks retired in 1942 and
moved to Orcas Island. Two years ago he moved to his
present location at Healdsburg, California, and he spends
most of his time in writing, in which he is very proﬁcient,
and just taking life easy. He said that virtually all his interests
were purchased by Monsanto Chemical Company and that at
his old laboratory in Seattle he made a deal with two of his
older employees and they took that over. His only son, John
Laucks, did not turn out to be a chemist, but is now operating
the Sentry machine a moisture control machine which is
ﬁnding wide use in plywood plants everywhere.
“Laucks says that Jimmy Dallas of the Plywood
Research Laboratory in Tacoma and Harold Evans of DFPA
[Douglas Fir Plywood Association] had a lot to do with the
development and the promotion of the Sentry which is quite
a piece of machinery as I understand it,
“Mr. Laucks also has a daughter, Mrs. Helen Cool, who
lives with her husband at Tonasket, Washington.
“Mr. Laucks is the author of ‘A Speculation in Reality’,
published in 1953. He has two other books that he is
completing at the moment and they will be published in a
few months,
“Other notes on Mr. Laucks include that it is his opinion
that casein glue was developed about 1910, at the Forest
Products Laboratory in Madison, Wisconsin. Laucks says
he believes that the casein glue was in use in Europe some
years before that–he isn’t sure of any of these facts, but
believes that the Forest Products Lab did much to perfect
the casein glue and to introduce it into this country. He
explained for my beneﬁt that the casein is the protein content
of milk–that is what is left after the butter fat is taken out.
Laucks says that in the early days they mixed casein with
lime and/or silicate of soda or copper sulfate to obtain the

right composition. He believes that the ﬁrst casein glue
was made in Switzerland, but he is not certain on that. He
said that the big manufacture of casein glue was done by
Monite Company, and Borden Company, both of whom
started around World War I when the government demanded
a water-resistant glue for the use of airplane parts and
structures. Mr. Laucks is in excellent health at the present
time. However, he injured his back a couple of years ago and
is unable to stand for long periods of time. Aside from this
he is in excellent condition and although he probably will not
be present at the annual meeting in Portland, he wanted me
to extend his very best wishes to Mr. Difford and also to the
entire association, the entire industry, for his very warmest
on the Golden Jubilee year.
“I found Mr. Laucks a very ﬁne, colorful character with
a good deal of information to impart. I think he certainly
takes his place among the pioneers of the industry because
for one thing he was a fellow who didn’t waver in the face of
having to invest large amounts of capitol to bring out a new
product or to improve on an old one. For example, Laucks
did not patent, but developed what he believesis one of the
very ﬁrst usable, workable automatic glue spreaders. The
early glue spreaders were made for casein which is of a thick
consistency whereas the soyabean glue is much the same
viscosity of water. The old glue spreaders would not work on
the soyabean glue and Laucks was forced to develop his own
which he did.
“Laucks, I think, belongs in the same great group of men
who really pioneered their ﬁelds–a very hard worker, a man
who was willing to take a chance at all times and whom, I
believe, did a great deal for the plywood industry.”
Note from George Sleet: “Bill–Mr. Evans died in 1984
(?). DFPA (Douglas Fir Plywood Association is now APA
(American Plywood Association).” Address: USA.
3041. Eckey, E.W.; Alderson, R.O.; Woestman, R.J. 1955.
Production of polyvinyl esters by ester interchange. J. of the
American Oil Chemists’ Society 32(4):185-91. April. [10 ref]
• Summary: Soybean fatty acids suggested for use in the
drying industries. Address: E.W. Eckey Research Lab.,
Cincinnati, Ohio.
3042. Hall, H.R. 1955. The use of isolated soybean protein in
paper coatings. TAPPI 38(4):249-252. April. [10 ref]
• Summary: Two types of isolated soy protein are used in
paper coatings. One type has been used in coating mills for
several years, while the other has been in production only
a short time. The unmodiﬁed protein is ore viscous and can
be expected to be cheaper than the modiﬁed. However, the
unmodiﬁed may require special formulas and techniques.
The addition of a reducing agent, sodium sulphite, to the
unmodiﬁed protein gives it properties similar to the modiﬁed
protein. Address: Asst. Technical Director, Allied Paper
Mills, Kalamazoo, Michigan.
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3043. Wilhelmy, Odin, Jr.; Barr, Harry W., Jr. 1955. The
market potential for fats and oils in drying-oil uses. USDA
Marketing Resesearch Report No. 90. 126 p. April. A report
by the Battelle Memorial Institute for the USDA.
• Summary: Contents: Summary. Historical development
and relative importance of drying-oil uses. Description of
companies contacted: Protective-coatings manufacturers;
Other major uses of drying oils; Drying-oil suppliers;
Synthetic-materials manufacturers; Résumé. Current Patterns
of drying-oil uses: Protective-coatings manufacturers; Other
major users of drying oils; Résumé. Probable future trends
in drying-oil use. Present technical difﬁculties in the use of
drying oils and research needed. Review of research ﬁndings,
conclusions, and recommendations. Glossary of synthetic
resins in protective-coatings uses: Introduction, alkyd resins,
copolymer resins, dispersion resins, epoxy resins, latex
emulsions, melamine resins, phenolic resins, polyester resins,
silicone resins, urea resins, vinyl resins, core binder resins,
shell molding resins, “heat set” inks, “steam set” inks.
Soybean oil ﬁnds maximum usefulness in industry
in alkyl vehicles, particularly for paints, because of its
semidrying nature, its color-retention properties, and its
relative low-cost. In 1954 soy oil comprised 21% of all
drying oil vs. 46% for linseed oil, but its share was gradually
increasing. Address: Columbus, Ohio.
3044. Ikeda, Tetsutaro; Yamamoto, Ryuichi. Assignors to
Shionogi Drug Manufacturing Company. 1955. [Water
insoluble vitamin B-1 powder]. Japanese Patent 3400. May
20. (Chem. Abst. 51:13324c). [Jap]*
• Summary: A decoction from soybeans can be used instead
of gelatin.
3045. Rohm & Haas Company (a Corporation of Delaware).
1955. Method of epoxidizing esters of unsaturated fatty
acids. British Patent 790,063. Date of application and
ﬁling complete speciﬁcation: 26 May 1955. 5 p. Complete
speciﬁcation published: 5 Feb. 1958. Application made in the
USA: 9 June 1954.
• Summary: Such esters, useful as plasticizers and stabilizers
for poly(vinyl chloride), etc., are prepared by reaction of an
ester of an unsaturated, water-insoluble, monocarboxylic
aliphatic acid with an aqueous mixture having a pH of at
least 0.5 and containing hydrogen peroxide, acetic anhydride,
and a basic or neutral ionizable salt of a metal of group
IA of IIA. Peracetic acid is formed and is assumed to be
responsible for the epoxidation. The process is particularly
suitable for use with the fatty acids (oleic, linoleic, and
linolenic) of vegetable oils, such as soybean oil. Address:
222 West Washington Square, Philadelphia 5, Pennsylvania.
3046. Lewis, A.J.; Teeter, H.M.; Walton, W.T.; Haines, R.S.
1955. Evaluation of “Hysoy” in exterior paints. J. of the

American Oil Chemists’ Society 32(5):300-02. May. [7 ref]
• Summary: The paints contained soybean oil. Address: 1-2.
Northern Regional Research Lab., Peoria, Illinois; 3-4. Paint
Research Associates, Inc., Chicago, IL.
3047. Matagrin, Am. 1955. Soya phytosterols: Chemistry,
properties and uses. Manufacturing Chemist (London)
26(5):201-02. May. First published in French in La
Parfumerie Moderne. [Eng]
• Summary: “The phytosterols of soya have certain
characteristics and properties in common with animal
steroids such as cholesterol. They are, however, less
expensive and might thus be considered for use in a wider
range of products.” Suggests that phytosterols could be used
for cosmetics, soaps, ointments, dermatological preparations
and vehicles for insecticides instead of cholesterol. The
advantages of the phytosterols include their abundance and
low price.
The phytosterols in soybeans were discovered at a time
when Charles Tanret, an inventive French pharmacist, had
already isolated ergotinine and fungisterol from ergosterol, a
substance which he had previously found in the ergot of rye.
In 1907 Klobb and Bloch described the solids in the
unsaponiﬁable fraction of soyabean oil as a mixture of
vegetable sterols. This ﬁnding was conﬁrmed in 1911 by
Matthes and Dahle and in 1928 in a paper by Kurt Bonstead
on physiological chemistry dealing mainly with the vegetable
sterols.
The structure of cholesterol, ergosterol, stigmasterol,
and sitosterol are shown.
3048. Tess, Roy W. 1955. Oleoresinous varnishes from
epoxy resins and drying oils. J. of the American Oil
Chemists’ Society 32(5):291-95. May. [9 ref]
• Summary: Epoxy resins converted into air-drying varnishes
by cooking with vegetable oil. Address: Shell Development
Co., Emeryville, California.
3049. American Lecithin Co. 1955. Studies on the behavior
of Alcolec S in styrenated alkyd paints introduction. Datagram from the Alcolec Laboratory PV #15. June 7. 5 p.
Attention chief chemist. [1 ref]
• Summary: Contents: Introduction. The test paints.
Viscosity measurements of the paints. Settling
characteristics. Studies of the applied paints on wood.
Studies of the applied paints on steel. Summary. Tables (3).
“Introduction: Styrenated alkyds are known to be poorer
grinding media, in general, than the conventional alkyds
of the same phthalic anhydride content and even those of
the same oil length. This is connected with the fact that the
vehicle presents increasing difﬁculties of dispersion and
ability to wet out pigments with increasing molecular or
macro-molecular size.
“It was felt that the degree of pigment wetting and
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dispersion could be studied not only as a viscosity factor
in comparative paints, but also as inﬂuencing the degree of
pigment settling and redispersion of the paints in storage.
“In studying the inﬂuence of lecithin (Alcolec S) on
these forms of dispersion–and its wetting characteristics–it
was further studied to what extent lecithin should be added;
and in what state of paint production it would show the
best effects on the pigment sedimentation in the completed
paints.”
Note: By 1955 ALC was also selling Alcolec BS.
Address: 57-01 32nd Ave., Woodside, Long Island 77,
New York. Phone: AStoria 4-4350, 4351. Cable address:
Armandmay.
3050. Young, Richard V.; Dundon, George S. Assignors
to Eastman Kodak Company (Rochester, New York; a
corporation of New Jersey). 1955. Method of quick setting
liquid protein containing coatings. U.S. Patent 2,710,815.
June 14. 3 p. Application ﬁled 9 Sept. 1953. [3 ref]
• Summary: Discusses photographic emulsions. “One of
the types of coatings which are readily and quickly set by
our invention are those of gelatin-silver halide emulsions
the silver halide being in suspension in an aqueous solution
of the protein vehicle... Protein vehicles which might be
employed are soy bean protein, casein, or blood albumin...”
Address: Rochester, New York.
3051. Soybean Digest. 1955. Appointment of Glenn M.
Davidson as manager of process development for the
Glidden Co. has been announced. June. p. 28.
• Summary: Davidson will work from Glidden headquarters
in Cleveland, Ohio and will assist Paul E. Sprague of the
naval stores division.
3052. Buckwalter, Frank Harold. Assignor to Bristol
Laboratories Inc. (Syracuse, New York). 1955. Repository
bismuth subsalicylate. U.S. Patent 2,713,020. July 12. 3 p.
Application ﬁled 21 Oct. 1953. [7 ref]
• Summary: This invention relates to repository
compositions of bismuth subsalicylate incorporated in an
injectable oil that has been gelled by a metal salt of a fatty
acid. Soybean oil may be substituted for peanut oil. The oil
must be gelled by an aluminum salt of a fatty acid to prevent
permanent settling over long periods of time. Address: De
Witt, New York.
3053. Jaffé, F. 1955. [Lacquers]. Belgian Patent 539,195.
July 15. (Chem. Abst. 54:11514a). Addition to Belgian
Patent 520,976. [Fre]*
• Summary: An ester mixture is prepared from the fatty
acids of soybean oil. The ﬁnal product is a varnish resistant
to detergents.
3054. California Research Corp. (a Corporation of

Delaware). 1955. Oil-modiﬁed alkyd resins. British
Patent 796,355. Date of application and ﬁling complete
speciﬁcation: 28 July 1955. 8 p. Complete speciﬁcation
published: 11 June 1958. Application made in the USA: 5
Oct. 1954.
• Summary: 60 parts alkali-reﬁned soybean oil, 500
parts litharge (lead monoxide), and 15.4 parts anhydrous
glycerol were heated for 0.5 hour at 230ºC under nitrogen,
cooled to 180-90ºC, 46.5 parts 5-tert-butylisophthalic acid
added, the temperature raised during 2 hours to 230ºC and
maintained an additional 9.5 hours, water being evolved
during the heating steps. The air-dried ﬁlms had drying
times of 1.33 hours (set to touch), 1.75 hours (dust-free), and
3.5 hours (tack-free); Sward hardnesses of 12, 17, and 27,
corresponding to 1, 2, and 5 days, respectively; and alkali
resistances of 1. An alkali resistance of 1 is assigned to ﬁlms
which required 15 minutes or longer to disintegrate in 3%
sodium hydroxide. Address: 200 Bush St., San Francisco 4,
California.
3055. Youngs, C.G.; Sallans, H.R. 1955. Acetone as a
selective solvent for vegetable oils. J. of the American Oil
Chemists’ Society 32(7):397-400. July. [9 ref]
• Summary: Discusses research on the modiﬁcation of
drying- and semi-drying oils (soybean and linseed oil) using
acetone. The authors found that useful fractionations of
soybean (iodine value = 129.3) and linseed oil could be made
by using as solvent 100 parts of acetone and 3 to 7 parts of
water.
The authors constructed a pilot plant in Saskatoon and
ran a number of tests using soybean oil in the plant. It is not
known where the soybeans that provided this oil were grown;
there is no indication that they were grown in Saskatchewan,
or even in Canada. Address: Prairie Regional Lab., National
Research Council, Saskatoon, Saskatchewan, Canada.
3056. Rohm & Haas Company (a Corporation of Delaware).
1955. Process of preparing acetoxy derivatives of unsaturated
esters. British Patent 805,367. Date of application and
ﬁling complete speciﬁcation: 26 Aug. 1955. 7 p. Complete
speciﬁcation published: 3 Dec, 1958. Application made in
the USA: 30 Aug. 1954. 1 drawing.
• Summary: Soybean oil is used in an improved process
for the preparation of water-insoluble esters, useful as
plasticizers, containing 1 or more pairs of acetoxy groups
attached to adjacent carbon atoms originally joined by
double bonds in either the alcohol moieties of the ester or
the acid moieties, or both. Address: 222 West Washington
Square, Philadelphia 5, Pennsylvania.
3057. Rohm & Haas Company (a Corporation of
Delaware). 1955. Method of epoxidation of esters. British
Patent 811,852. Date of application and ﬁling complete
speciﬁcation: 26 Aug. 1955. 8 p. Complete speciﬁcation
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published: 15 April 1959. Application made in the USA: 30
Aug. 1954. 1 drawing.
• Summary: Soybean oil is used as a major ingredient to
make water insoluble esters, which are epoxidized. The
resulting compounds are useful as stabilizers and plasticizers
in a variety of polymers. Address: 222 West Washington
Square, Philadelphia 5, Pennsylvania.
3058. Rohm & Haas Company (a Corporation of Delaware).
1955. Process of improving the plasticizing properties of
epoxidized esters and new epoxidized ester products. British
Patent 815,301. Date of application and ﬁling complete
speciﬁcation: 26 Aug. 1955. 6 p. Complete speciﬁcation
published: 24 June 1959. Application made in the USA: 30
Aug. 1954.
• Summary: Modiﬁed epoxidized esters are described for use
as plasticizers and stabilizers in the manufacture of curtains,
draperies, upholstery, handbags, and luggage. Epoxidized
soybean oil containing 6.2% oxirane (epoxide) oxygen (1000
gm) and 200 gm acetic anhydride were heated together to
144ºC for 65 minutes, held at 144-150ºC for 1.5 hours, and
stripped of volatile materials to give a product containing
5.13% oxirane oxygen which was useful as a plasticizer
for polyvinyl compounds. Address: 222 West Washington
Square, Philadelphia 5, Pennsylvania.
3059. Rowland, Stanley Paul; White, Ralph Gordon.
Assignors to Rohm & Haas Company. 1955. Verfahren
zur Verbesserung der Eigenschaften von als Weichmacher
dienenden Epoxyestern [Process for improving the properties
of epoxy esters serving as plasticizers]. German Patent
1,001,979. Aug. 29. 4 p. Issued 28 April 1960 (Chem. Abst.
54:5160e). [8 ref. Ger]
• Summary: Soybean oil can be used as an ingredient.
“The acylation of epoxy esters gives good plasticizers and
stabilizers for vinyl resins, nitrocellulose, and chlorinated
rubber which show no tendency to migrate to the surface.”
Note: Soy is mentioned 7 times in this patent in the
forms “Sojaöl” (soy oil), “epoxydiertem Sojaöl” (epoxidized
soy oil), “Soja” (soya) and “Öle von Sojabohne” (oils from
the soybean). Address: Philadelphia, Pennsylvania.
3060. Hale, William J. 1955. Collected papers (Archival
collection). *
• Summary: Hale was a pioneer in the Farm Chemurgic
Movement. His papers are located at the Michigan State
University Archives and Historical Collections (Ann Arbor).
According to Who was Who in America (1951-1960),
William J. Hale died on 8 August 1955. His home was in
Midland, Michigan, and his ofﬁce was the Dow Chemical
Company.
3061. Soybean Digest. 1955. New gel paints based on soy.
Aug. p. 27.

• Summary: “A reported boon to home painters are the
revolutionary gel paints recently introduced by leading
paint manufacturers. The new paints owe their properties to
polyamide resins made of soybean or other oils by General
Mills, Inc.” These paints do not pour out of the can or drip
off the brush.
“Gel paint requires no stirring, thinning or mixing and is
always ready for use.”
“Pioneer in this paint revolution is T.F. Washburn Co.
of Chicago. ‘Burnok,’ a patented gel paint base developed
by Washburn after ﬁve years of research, is the foundation
of the many gel paints now available under various labels in
paint stores.”
3062. Soybean Digest. 1955. ADM plans major expansion at
Mankato plant [in Minnesota]. Aug. p. 26.
• Summary: Thomas L. Daniels, president of ADM,
announced that richer, smoother doughnuts, new highenergy feeds for poultry and hogs, and glues for the plywood
factories of the Paciﬁc Northwest. One group of products
scheduled for immediate production at the expanded plant
is a family of industrial soy ﬂours marketed under the ADM
trade name Kaysoy. Millions of pounds of such highly
reﬁned ﬂours are now used as adhesives and coatings for
water-resistant plywood glues.
An illustration shows how the soy processing plant will
look next October when the expansion is completed.
3063. Standard Pharmaceutical Works. 1955. Improved
process and nutrient medium for producing penicillin. British
Patent 786,117. Date of application and ﬁling complete
speciﬁcation: 1 Sept. 1955. 5 p. Complete speciﬁcation
published: 13 Nov. 1957. Application made in India: 14 Sept.
1954.
• Summary: Soyabean meal can be used in the nutrient
medium in submerged culture. It gives a higher penicillin
yield. Address: 67, Dr. Suresh Sakar Road, Calcutta 14, West
Bengal, India.
3064. Chester, Allan Edward. Assignor to Poor & Company
(a Corporation of Delaware). 1955. Oxyalkylated fatty
amine salts. British Patent 772,104. Date of application and
ﬁling complete speciﬁcation: 12 Sept. 1955. 2 p. Complete
speciﬁcation published: 10 April 1957.
• Summary: Triﬂuoroacetic acid is added to a soybean amine
oxyethylated with a 20-carbon ethylene oxide. The acid
is added until a pH of approximately 7 is reached at room
temperature. The resultant product, a cationic wetting agent,
was unusually stable in acid solutions. Address: Railway
Exchange, Chicago 4, Illinois.
3065. Bataafsche (N.V. de) Petroleum Maatschappij. 1955.
[Paint base]. Dutch Patent 99,271. Sept. 19. Application ﬁled
19 Sept. 1955. (Chem. Abst. 56:8874f). [Dut]*
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• Summary: Soybean oil fatty acids may be used.
3066. Howard, Harry Worden; Somerville, George Reuel.
Assignors to N.V. de Bataafsche Petroleum Maatschappij
(Den Haag, Netherlands). 1955. Verfahren zur Herstellung
von Lacken bzw. Lackfarben auf der Basis von Epoxyharzen
und ungesaettigten fetten Oelen [Process for making
varnishes or varnish colors from epoxy resins and
unsaturated oils]. German Patent 1,043,555. Sept. 19. 6 p.
Issued 13 Nov. 1958 (Chem. Abst. 55:2137c). [3 ref. Ger]
• Summary: Soybean oil fatty acids are used to make
varnishes with good viscosity and little penetration of porous
surfaces.
Note: Soy is mentioned 26 times in this patent in the
forms “Sojabohnenölfettsäure” (soybean oil fatty acids),
“Soja-” (soya-) and “Sojaöl” (soy oil). Address: Emeryville,
California [USA].
3067. Ernst, John L.; Betts, Joseph L., Jr. Assignors to Esso
Research and Engineering Company (A corporation of
Delaware). 1955. Ammonia treatment of synthetic drying
oils to increase viscosity. U.S. Patent 2,719,163. Sept. 27. 3
p. Application ﬁled 18 May 1954. [1 ref]
• Summary: This invention relates to an improvement in
spreading properties of certain siccative dioleﬁn polymers,
and more particularly with a heat treatment for drying oils
prepared by polymerization of butadiene with sodium.
Address: Baton Rouge, Louisiana.
3068. Cargill, Inc. 1955. End run... 1200 miles long (Ad).
Soybean Digest. Sept. p. 24.
• Summary: The top half of this full-page black-and-white
ad is a photo showing two teams playing football in a
stadium. A small numbered outline of the photo shows ﬁve
farm products. For example, a plastic helmet and the cleats
on the football shoes are made from soybeans.
“This touchdown gallop actually started hundreds of
miles from the gridiron–maybe on your own farm. You see,
at least three farm products are playing an important part in
that end run. Can you recognize them? Probably not, because
they are so changed from the way you last saw them.
“Changing what you raise into other products millions of
people want is the job we at Cargill call Creative Processing.
Take that plastic in the football helmet, for instance. It was
once just a patch of soybeans. But Creative Processors (like
Cargill’s Soybean Oil Division) have found ways to change
raw soybeans into basic ingredients for plastics, shortening,
cereals, livestock feeds–and dozens of other useable products
for people all over the world.
“Creative Processing is one of the most important
reasons today’s farmers have bigger incomes, higher
living standards, and better markets than their fathers and
grandfathers had.
“So next time you buy any product for your farm or

home, why don’t you see if you can ﬁgure out which of
your own farm products were used in making it–because of
Creative Processors like Cargill. (Study the chart at right-and
see what we mean).”
Across the bottom of the ad is written: “Cargill, Creative
processors of farm products.” To the right is the company’s
medallion-style logo, which reads: “Product of Cargill–
Creative processing.” Address: Main ofﬁces: Minneapolis,
Minnesota.
3069. National Soybean Processors Association. 1955. Year
book, 1955-1956 (Association year). Chicago, Illinois. 48 p.
• Summary: On the cover (but not the title page) is written:
“Year Book and Trading Rules, 1955-1956.” Contents:
Constitution and by-laws and code of ethics. Ofﬁcers,
directors and committees for 1955-56. Membership of the
National Soybean Processors Association. Trading rules
on soybean oil meal. Appendix to trading rules on soybean
oil meal: Ofﬁcial methods of analysis (moisture, protein,
oil, crude ﬁber {only method numbers listed}, sampling of
soybean oil meal). Trading rules on soybean oil: Tentative
reﬁned oil speciﬁcations. Appendix to trading rules on
soybean oil: Uniform sales contract, standard speciﬁcations
for crude soybean oil for technical uses, grading soybean oil
for color (N.S.P.A. tentative method), methods of analysis
(A.O.C.S. ofﬁcial methods): Soybean oil, crude; soybean oil,
reﬁned; soybean oil, reﬁned and bleached; soybean oil for
technical uses; soap stock, acidulated soap stock and tank
bottoms (only method numbers listed).
The section titled “Ofﬁcers, directors, and committees”
(p. 12-15) states: President: R.G. Houghtlin. V.P., Chairman
Executive Committee: Dwight L. Dannen. Secretary: E.A.
Cayce. Treasurer: H.A. Abbott. Executive Committee:
Dwight L. Dannen, Chairman, D.O. Andreas, H.A. Abbott,
R.G. Golseth (term ending Sept. 1956). E.A. Cayce, A.C.
Hoehne, R.G. Houghtlin, W.E. Huge (term ending Sept.
1957).
Board of Directors (Term expiring Sept. 1956): E.A.
Cayce, Jasper Giovanna, Willard C. Lighter, M.D. McVay,
Ralph S. Moore, Clark Yager. Term expiring Sept. 1957:
D.O. Andreas, Earl J. Brubaker, Dwight L. Dannen, R.B.
Jude, W.H. Knap, Glenn Pogeler. Term expiring Sept. 1958:
S.D. Andrews, Jr., S.E. Cramer, A.C. Hoehne, W.E. Huge,
Donald C. Ogg, J.J. Quinlan.
Standing committees: For each committee, the names
of all members (with the chairman designated), with the
company and company address of each are given–Trafﬁc and
transportation. Technical. Soybean grades and contracts. Oil
trading rules. Meal trading rules. Crop improvement council.
Soybean research council. Uniform rules and standards for
soybean oil meal. Safety and insurance. Lecithin. Regional:
Ohio and East; Illinois, Indiana, Kentucky, Wisconsin
and Northwestern Missouri; Iowa, Minnesota, Nebraska,
South Dakota; Kansas, and Western Missouri; Southeastern
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Missouri and the Mississippi River Delta Sections.
The following organizations, and individuals are
members of NSPA: Albers Milling Co., Los Angeles,
California (W.P. Kyle). Allied Mills, Inc., Board of Trade
Bldg., Chicago, Illinois; Peoria, Illinois; Taylorville,
Illinois; Omaha, Nebraska. Archer-Daniels-Midland Co.,
Box 839, Minneapolis 2, Minnesota; Mankato, Minnesota;
Decatur, Illinois; Baldwin Oil Mill, Inc., Foley, Alabama
(W.H. Sessions). Belzoni Oil Works, Belzoni, Mississippi
(Irby Turner). Big 4 Co-op. Processing Assn., Sheldon,
Iowa (Chas. W. Hanson). Boone Valley Co-op. Processing
Assn., Eagle Grove, Iowa (Edward Olson). Borden’s Soy
Processing Co., New York 17, New York (E.J. Brubaker);
Waterloo, Iowa; Chicago 4, Illinois (James R. Pentis);
Kankakee, Illinois. Buckeye Cotton Oil Co. (The), Cincinnati
1, Ohio (W.H. Knapp, R.B. Williams); Little Rock, Arkansas;
Wilson, Arkansas; Louisville, Kentucky; Greenwood,
Mississippi; New Madrid, Missouri; Raleigh, North
Carolina; Memphis, Tennessee. Cargill, Inc., Minneapolis 15,
Minnesota (M.D. McVay, Jay Haymaker); Chicago 3, Illinois
(W.B. Saunders); Cedar Rapids, Iowa (C.W. Bohlander);
Fort Dodge, Iowa (W.J. Wheeler); Washington, Iowa (Hugo
Lensch); Philadelphia, Pennsylvania (R.F. Hubbard). Central
Iowa Bean Mill, Gladbrook, Iowa (Paul H. Klinefelter).
Central Soya Co., Inc., Fort Wayne 2, Indiana (W.E. Huge);
Gibson City, Illinois (Newell Wright); Decatur, Indiana
(T.H. Alwein); Marion, Ohio (W.E. Mann); Chattanooga,
Tennessee (R.W. Fay). Checkerboard Soybean Co., Decatur
30, Illinois (R.E. Baer). Colchester Processing Co., E. St.
Louis, Illinois (E.L. McKee). Consumer’s Soybean Mills,
Inc., Minneapolis 15, Minnesota (Riley W. Lewis). Dannen
Grain and Milling Co., St. Joseph 1, Missouri (Dwight L.
Dannen). Delphos Grain and Soya Products Co., Delphos,
Ohio (Floyd E. Hiegel). Delta Cotton Oil and Fertilizer Co.,
Jackson, Mississippi (Alfred Jenkins). Drackett Co. (The),
Cincinnati 32, Ohio (Roger Drackett). Farmers Cooperative
Assn., Ralston, Iowa (Karl Nolin). Farmers Cooperative
Co., Dike, Iowa (C.M. Gregory). Fremont Cake and Meal
Co., Fremont, Nebraska (Harry E. Wiysel). Funk Bros. Seed
Co., Bloomington, Illinois (H.A. Abbott). Galesburg Soy
Products Co., Galesburg, Illinois (Max Albert). General
Mills, Inc., Chem. Div., Minneapolis 1, Minnesota (Sewal D.
Andrews, Jr.); Belmond, Iowa (Walter B. Hotvet); Rossford,
Ohio (Glenn W. Martin). Glidden Co. (The), Chicago 39,
Illinois (Willard C. Lighter). Gooch Milling & Elevator
Co., Lincoln 1, Nebraska (M.R. Eighmy). Haynes Milling
Co., Inc., Portland, Indiana (Clarence E. Peters). Holland
Pioneer Mills, Ohio City, Ohio (G.A. Holland). Honeymead
Products Co., Mankato, Minnesota (D.O. Andreas, L.W.
Andreas); Huegely Elevator Co., Nashville, Illinois (J.W.
Huegely). Illinois Soy Products, Springﬁeld, Illinois (Jasper
Giovanna, Eric Nadel). Iowa Milling Co., Cedar Rapids,
Iowa (Joe Sinaiko, Bob Scroggs). Iowa Soy Co., Redﬁeld,
Iowa (Donald C. Ogg). Ipava Farmers Processing Co.,

Ipava, Illinois (Phil. Snedeker). Kansas Soya Products
Co. (The), Emporia, Kansas (Elmer L. Buster). Lauhoff
Soya Co., Danville, Illinois (R.G. Golseth). Marshall Mills
Inc., Marshalltown, Iowa (J.I. Johnson). McKee Feed &
Grain Co., Muscatine, Iowa (L.R. McKee). Mid-States
Fats and Oils Corp., Peru, Indiana (Oren P. Cochran);
Indianapolis, Indiana (Paul J. Sicanoff). Minnesota Linseed
Oil Co., Minneapolis 21, Minnesota (R.J. Lindquist, Jr.).
Mississippi Cottonseed Prod. Co., Jackson, Mississippi
(H.E. Covington). Muscatine Processing Corp., Muscatine,
Iowa (G.A. Kent). North Iowa Cooperative Processing
Association, Mason City, Iowa (Glenn Pogeler). Ohio
Valley Soybean Co-op, Henderson, Kentucky (A.I. Reisz).
Owensboro Grain Co., Owensboro, Kentucky (William M.
O’Bryan). Paciﬁc Vegetable Oil Corp., San Francisco 7,
California (B.T. Rocca, Jr.). Pillsbury Mills, Inc., Clinton,
Iowa (Clark Yager, D.B. Long, E.A. Blasing). Planters
Manufacturing Co., Clarksdale, Mississippi (A.K. Shaifer).
Quaker Oats Co. (The), Chicago 54, Illinois (K.N. Tilden).
Quincy Soybean Products Co., Quincy, Illinois (Irving
Rosen, Norman Rosen). Ralston Purina Co., St. Louis 2,
Missouri (Donald B. Walker); Kansas City, Missouri (F.G.
Franze); Bloomington, Illinois (D.D. Rowland); Lafayette,
Indiana (Ralph Guenther); Iowa Falls, Iowa (H.N. Johnson).
Riverside Oil Mill, Marks, Mississippi (William King Self).
Sisketon Cotton Oil Mill, Inc., Sisketon, Missouri (P.B.
Bartmess). Sioux Soya Mills, Div. of Sioux Industries, Inc.,
Sioux City 2, Iowa (John W. Zipoy). Southern Cotton Oil
Co. (The), Goldsboro, North Carolina (W.V. Westmoreland);
Tarboro, North Carolina (W.A. Moore). Southland Cotton
Oil Co., Div. of Anderson Clayton Co., Paris, Texas (James
R. Gill). Soy-Rich Products, Inc., Wichita, Kansas (Ralph
S. Moore). Spencer Kellogg and Sons, Inc., Buffalo 5, New
York (Robert B. Jude); Chicago, Illinois; Decatur, Illinois;
Des Moines 6, Iowa; Bellevue, Ohio; El Centro, California.
Swift & Co., Union Stock Yards, Chicago 9, Illinois (S.E.
Cramer). Tri-County Co-op Soybean Assn., Dawson,
Minnesota (J.C. Givens). Wells (Ralph) & Co., Monmouth,
Illinois (Ralph Wells). West Bend Elevator Co., West Bend,
Iowa (R.W. Jurgens). West Tennessee Soya Mill, Inc.,
Tiptonville, Tennessee (Peter Frederickson).
Associate Members: American Feed Stores Home
Organization (The), Minneapolis, Minnesota. Armour & Co.,
Chicago 9, Illinois (John H. Noble). Best Foods, Inc. (The),
New York 17, NY. Capital City Products Co., Columbus 16,
Ohio. Clinton Foods Inc., Clinton, Iowa. Cooperative Mills
Inc., Baltimore 30, Maryland. Cox (Chas. M.) Co., Boston,
Massachusetts. Humco Co. (The), Memphis 1, Tennessee.
Kraft Foods Co., Chicago, Illinois. Lever Bros Co., New
York 22, New York. Procter & Gamble Co., Cincinnati 1,
Ohio. Spartan Grain & Mill Co., Inc., Spartanburgh, South
Carolina. Tuckers (Mrs.) Products, Div. of Anderson Clayton
Co., Sherman, Texas. Wilson & Co., Inc., Chicago, Illinois.
Address: 3818 Board of Trade Building, Chicago 4, Illinois.
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3070. Tanabe, Keizo. Assignor to Agency of Industrial
Science and Technology. 1955. [Catalysts for isomerization
of oils]. Japanese Patent 8056. Nov. 7. (Chem. Abst.
51:18645f). [Jap]*
• Summary: The catalysts are suitable for transferring or
conjugating the double bonds in the acid radicals of soybean
oil, etc., to make drying oils. 50 parts soybean oil in the
presence of 5 parts catalyst gave a 29% yield after 3-6 hours
reaction in an inert atmosphere at 180-200ºC.
3071. Bataafsche (N.V. de) Petroleum Maatschappij. 1955.
[Peroxide treatment of fatty oils]. Dutch Patent 79,636. Nov.
15. (Chem. Abst. 51:4024a). [Dut]*
• Summary: Products having good drying properties are
obtained by heating a fatty oil having an iodine number >
120 at 100-250ºC in the presence of a peroxide containing
a tert-alkyl peroxy radical. Oils, including soybean oil, are
converted into products which dry to hard ﬁlms and are free
of tack and stickiness. They are particularly suitable for use
in the paint, lacquer, varnish, and linoleum industries.
3072. Mikusch-Buchberg, Johannes Donatus von; Mills,
Maurice Robert; Mebes, Karlheinz Hermann. Assignors to
Unilever N.V. (Rotterdam, Netherlands). 1955. Verwendung
von Kondensationsprodukten von Fettsaeuren in der Lack, Firnis- bzw. Kunststofﬁndustrie [Use of condensation
products of fatty acids in the lacquer, varnish, and plastics
industry]. German Patent 1,118,910. Nov. 29. 2 p. Issued 7
Dec. 1961 (Chem. Abst. 58:673d). [3 ref. Ger]
• Summary: British application ﬁled 30 Nov. 1954 and
7 Oct. 1955. A condensate of soybean oil, with an iodine
number of 175.3, is used.
Note: Soy is mentioned twice in this patent in the forms
“Sojaölfettsäuren” (soy oil fatty acids) and “Sojaöl” (soy
oil). Address: 1&3. Harburg, Hamburg; 2. Sevenoaks, Kent,
Great Britain.
3073. Glidden Co. (The). 1955. Annual report, 38th for the
ﬁscal year ended August 31, 1955. Cleveland, Ohio. 7 + 2 p.
26 cm.
• Summary: “The president’s report to the stockholders:
November 7, 1955.
“At the last annual meeting, the stockholders approved a
change in the ﬁscal year-end from October 31 to August 31,
and because of this your 1955 annual report covers results
for ten months instead of the usual twelve.
“It is gratifying to report that proﬁts for this shorter
period, both before and after taxes, exceeded those for the
previous twelve months. Net proﬁt after taxes and all charges
for the ten-month ﬁscal year was $7,112,567, equal to $3.10
per share on the 2,295,350 shares outstanding August 31,
1955. This compares to a twelve-month net proﬁt after taxes
in 1954 of $7,093,043 or $3.09 per share on 2,293,455 shares

outstanding at October 31, 1954.
“Your management estimates that earnings would have
amounted to $3.65 per share if 1955 had contained the usual
twelve months. Sales for the short year were $180,524,822,
an increase of 5.2% over the corresponding ten-month period
of 1954.”
The Paint Division continues to be the company’s largest
proﬁt producer; it accounts for 32% of sales, compared with
41% for Durkee Famous Foods and 16% for Chemurgy. An
illustration (p. 4) shows “A typical Glidden drive-in paint
branch.”
“Chemurgy Division (p. 5): The relationship between
the price of soybeans and their primary end products, meal
and oil, continued to be unsatisfactory. For the past three
years, the combination of government price support policies,
adverse weather conditions and growers’ marketing practices
has resulted in severe pressures on soybean processing
margins. It seems unlikely that these conditions will continue
to exist indeﬁnitely. Due to our policy of hedging inventories
wherever possible and of chemically upgrading meal and oil
into wider-margined products, our proﬁt decline was not as
great as that of many soybean processors.
“During the year we increased our productive capacity
for isolated proteins by 67%. There is increasing acceptance
of these products for use in paint, paper and other industrial
products. A new edible protein is now being tested by several
major food processors as a nutritional supplement for their
products. The potential for this new protein is promising.
“Our new $6,000,000 grain elevator on the Calumet
River in Chicago is nearing completion. Due to the fact
that a ﬁve-year write-off will be taken, the operation of this
elevator will not in itself signiﬁcantly increase proﬁts during
the write-off period. However, the completion of this unit
will give the Chemurgy Division greater ﬂexibility in its
processing and grain merchandising operations.”
At the back of the report, on an unnumbered page, is
a ¼-page devoted to a summary of each of the divisions:
“Chemurgy Division. Willard C. Lighter, Vice President.
Plants:
Chicago, Illinois–Laramie Avenue: Crushes Soybeans
for Meal and Oil. Produces Soya Products and Fine
Chemicals. Federal Licensed Elevator for Grain Storage and
Merchandising.
Chicago, Illinois–Calumet River: Grain Elevator under
Construction.
Indianapolis, Indiana: Crushes Soybeans for Meal and
Oil. Produces Soya Products. Federal Licensed Elevator for
Grain Storage and Merchandising.
Buena Park, California: Crushes Soybeans and Flaxseed
for Meal and Oil.
Products:
Soybean Oil Meal
Soybean Oil
Linseed Oil Meal
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Linseed Oil
Edible Soya Products:
High Protein Flours for Bakers, Confectioners, Meat
Packers
Lecithin: Food Emulsiﬁers, Oil Free Phosphatides, for
Pharmaceuticals RG * Soya Lecithin.
Promine–Isolated Protein.
Note: This is the earliest document seen (Dec. 2015)
stating that Glidden is producing a edible isolated soy protein
named Promine.
Industrial Soya Products:
Isolated Proteins
Alpha * Protein
Beta * Protein For Paint, Paper, Insulating Board and
Allied Industries
Protein Flours–Prosein
Adhesives for Industry
Lecithin–Gliddol
For Oils and Fuels
Fine Chemicals Steroid Hormones
Several Corticoids
Grain Storage and Merchandising. Address: Cleveland,
Ohio.
3074. Witnauer, Lee P.; Knight, H.B.; Palm, W.E.;
Koos, R.E.; Ault, W.C.; Swern, D. 1955. Epoxy esters as
plasticizers and stabilizers for vinyl chloride polymers.
Industrial and Engineering Chemistry 47(11):2304-11. Nov.
[30 ref]
• Summary: Efﬁcient plasticizers of low volatility and
migration loss were obtained. Epoxidized soybean oil
included in the experiments. Address: Eastern Regional
Research Lab., Philadelphia 18, Pennsylvania.
3075. General Electric Company. 1955. Improvements
relating to oil-modiﬁed polyester resins. British Patent
808,102. Date of application and ﬁling complete
speciﬁcation: 1 Dec. 1955. 13 p. Complete speciﬁcation
published: 28 Jan. 1959. Applications (two) made in the
USA: 10 Dec. 1954.
• Summary: Soybean oil fatty acids are used to make a
product for insulating magnetic wire to be used at high
temperatures. Address: Schenectady 5, New York.
3076. Bataafsche (N.V. de) Petroleum Maatschappij. 1955.
Improvements in or relating to the production of epoxy
compounds. British Patent 794,373. Date of application and
ﬁling complete speciﬁcation: 12 Dec. 1955. 8 p. Complete
speciﬁcation published: 30 April 1958. Application made in
the USA: 13 Dec. 1954. 1 drawing.
• Summary: Reduction in cost and operating hazards is
claimed for a multistage counter-current epoxidation process
in which the liquid reactants are incompletely miscible.

Soybean oil is epoxidized in 2 stages using either performic
or peracetic acid. Address: 30, Carel van Bylandtlaan, The
Hague, Netherlands.
3077. Wittcoff, Harold. Assignor to General Mills, Inc. (A
corporation of Delaware). 1955. Polyamide suspensoid. U.S.
Patent 2,728,737. Dec. 27. 7 p. Application ﬁled 2 Jan. 1951.
[6 ref]
• Summary: “This invention relates to new compositions
of matter comprising polyamide and polyamide-polyester
resins dispersed to a very high degree in an aqueous medium.
These dispersions are hereinafter referred to as suspensoids.”
In the examples, a polyamide resin is often prepared from
dimerized soybean oil fatty acids. The emulsion gave a
continuous tacky ﬁlm which could be used as a wet-stick
adhesive. Address: Minneapolis, Minnesota.
3078. Takeshita, Toshio. 1955. [Modiﬁcation of drying oils.
1. Synthesis of ethyleneglycol-d-glucoside and glycerold-glucoside and properties of the drying oils synthesized
from these glucosides and drying oil fatty acids]. Yushi
Kagaku Kyokaishi (J. of the Japanese Oil Chemists’ Society)
4(5):245-50. (Chem. Abst. 50:4527d). [Jap]*
• Summary: Various glucosides were esteriﬁed by heating
for up to 230º for 15 hours with fatty acids of linseed or
soybean oil. The synthesized drying oils were superior to the
original oil in drying properties. Address: Kagoshima Univ.
3079. Cour, Robert M. 1955. The plywood age. A history of
the ﬁr plywood industry’s ﬁrst ﬁfty years. Published for the
Douglas Fir Plywood Assoc. by Binfords and Mort, Portland,
Oregon. 173 p. 2nd edition 2012, with Foreword by W.E.
Difford.
• Summary: Chapter 5 is titled Nevin and Laucks–and
glue. The ﬁrst panels of plywood were glued in Portland,
Oregon, in 1905. From the very beginning of the ﬁr plywood
industry in Portland, lack of a waterproof glue had given
manufacturers the most trouble. The glueline was faulty.
Smelly animal glues were hard to work with. “In 1908,
Irving F. Laucks, a young chemist out of the midwest,
and M. J. Faulkenburg, started an assaying and consulting
laboratory in Seattle. At ﬁrst they worked primarily with
minerals... In 1918, Laucks and Faulkenburg dissolved
their partnership, with Laucks retaining the laboratory.
Throughout World War I, Laucks had been intrigued
by a new substance which he had been studying for the
government. It was a soyabean cake made in the Orient and
sent to America as animal food.”
“The industry in 1921 and 1922 was using a casein glue.
It was a highly viscous adhesive with several disadvantages–
including the fact that it was not even water resistant, let
alone waterproof.
“Laucks went to work on developing a soyabean
glue. He used Olympia Veneer for his experiments, a nice
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arrangement because the struggling mill got much free glue
and Laucks had a place to work. In 1923, Laucks began to
sell his soyabean glue.”
Note: This is the earliest document seen (Nov. 2017)
stating that I.F. Laucks began to sell his soyabean glue, for
use in making plywood, in 1923.
“By 1927 when Laucks had either ﬁled for or had
acquired most of the patents for soyabean glue, the new
adhesive was in wide use throughout the industry. Laucks
remained close to the plywood scene until his retirement in
1942. Eventually, he perfected a soyabean glue suitable for
a hot press operation, a process still used in many plants...
Laucks now lives in retirement at Healdsburg, California.”
Large photos (p. 86) show I.F. Laucks and Dr. James V.
Nevin.
Dr. James Victor Nevin, a brilliant chemical engineer
from Tipperary, Ireland, developed the ﬁrst truly waterproof
glue that could be used with the hot press process. The hot
press was in use in the eastern USA and in Europe when
Nevin joined Harbor Plywood Corp. in the fall of 1933.
His work allowed the development of the ﬁrst exterior
ﬁr plywood with waterproof glue in December 1934.
Commercial production began in Jan. 1935. This was the
beginning of the end of soybean glue. Exterior plywood glue
was produced in huge amounts during World War II.
About this book: Big Douglas ﬁrs are peeled into veneer
at plywood mills
To make plywood cut down the giant ﬁr tree, haul it to
a mill, select the best peelers, cut those into selected lengths,
put one length in a rotary lathe, remove the bark, revolve
the log on its axis against the long lathe knife and peel off a
long, continuous strip of veneer, like unrolling a roll of paper
toweling in a kitchen. Hold the veneer in 150 foot multi-deck
storage trays. After drying in dryers, the veneers are run
between two rolls of the glue spreader (like wringers in an
old fashioned washing machine) which spreads glue on both
sides of each veneer. Then these are layered at right angles
to veneers with no glue on them. They glue veneers under
pressure and let them sit under pressure.
There was plywood before 1905, but not ﬁr plywood. In
1955 ﬁr was the most widely used wood in making plywood.
Laminated glued woods have been traced back to the
time of the pharaohs and the Greeks. They existed in Czarist
Russia before 1900. The ﬁrst patent involving what would
now be called plywood was issued on 26 Dec. 1865 to John
K. Mayo of New York City. But it is not known if he ever
commercialized the product.
Portland is on the Willamette River. The Portland
Manufacturing Co. made the ﬁrst ﬁr plywood panels for
exhibition at the 1905 Lewis and Clark Exposition Fair in
Portland; it opened in June 1905. Seen by more than 500,000
people. Originally it was called glued veneer stock, 2 by 3
feet was sold by 1905.
The animal glues used in the early days (before casein)

smelled horrible)
The word plywood was ﬁrst used in 1907.
Though ﬁr plywood was born in Oregon, it was the
growing state of Washington that quickly took hold of the
new industry. In 1910 the ﬁrst plywood plant in Washington
began operations. Washington held the lead until 1954.
The Wheeler-Osgood Co. in Tacoma. Plywood panels.
Fir plywood was also known as Oregon Pine.
The ﬁrst main uses of plywood were to make doors, the
bottom of drawers, and trunks and valises.
“During World War I plywood men learned about a
casein adhesive that was being developed to compete with
the animal bone, blood and starch glues in use prior to the
war.
“All the car makers bought plywood, not just Chevrolet.
During the 1920s car makers competed with door makers
as plywood’s top market. But warping of exposed running
boards was a constant source of complaints. Olympia Veneer
Co. was the ﬁrst worker-owned plant. They made their ﬁrst
panels in Aug. 1921. Just before their man went to talk to
Laucks.
Peelers logs are made into plywood. Exterior plywood
is used in exterior housing, boat building, refrigeration, and
railway cars.
The plywood industry went thru a terrible slump in the
early 1930s, which was when lots of Laucks growth took
place. Re-see ﬁrst paragraph of Laucks chapter. Statistics on
ﬁr plywood production
1926–175 million feet. 12 plants.
1927–206 “
1929–358 “
1932–200 “ = low point
1940–1,200 “
1941–1,620 “
1942–1,782 “
1954–3,903 million feet. 100 plants.
“In 1954 Washington produced 34% of the total with
36 mills, Oregon produced 53% with 47 mills. California
produced 13% with 17 mills.
In the hotpress method (of which this book contains no
history) heat and pressure “cure” the phenolic resin adhesive
producing an irreversible bond between the plies, stronger
than the wood itself.
$21 million worth of glue sold in 1955.
116 hot presses at $90,000 and 81 cold presses at
$35,000 in 1955.
Production skyrocketed after government controls were
removed after the war.
In 1926 of the 12 plants operating all but one was in
Washington
In 1927 the energetic Laucks Laboratory in Seattle
plugged a new soybean glue product named Lauxein.
From the outset in 1905 glue had given the plywood
makers the most trouble.
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By 1927 Laucks had either ﬁled for or acquired most of
the patents for soybean glue. By that time the new adhesive
was in widespread use throughout the industry.
Exterior glue paved the way for prefabricated housing
and boat builders. But by 1955 exterior accounted for only
25% of all production. So lots didn’t have to be waterproof.
Was the rest cheaper?
There had may abortive attempts to form trade
associations
The war proved to be a boon to the plywood industry.
Plywood the jack of all trades of the building industry.
By 1941, its virtues were becoming known: advantageous
large panel size, split proof, puncture proof, strength and
rigidity, ease of fabrication, lightness and workability,
versatility, and durability with tremendous nail holding
power. Address: American Plywood Assoc., P.O. Box 11700,
Tacoma, Washington 98411.
3080. Cressey, George Babcock. 1955. Land of 500 million:
A geography of China. New York, NY: McGraw-Hill Book
Co. xv + 387 p. Illust. Index. 26 cm. [200* ref]
• Summary: An excellent book with many maps, tables,
and photos. 90% of China is uncultivated and largely
uncultivable. Only about 10% grows crops of any kind,
another 20% is poor pasture, and an additional 10% is in
forests. Soybeans are not discussed much in this book.
When friends meet, the typical greeting is “Have you
eaten or not?” 80% of Chinese are farmers. A proverb states:
“The precious things are not pearls and jade, but the ﬁve
grains”–rice, wheat, millet, barley and soybeans. Before
World War II, China imported nearly two million tons of
food a year. About half of this was rice; the balance was
largely wheat, ﬂour, and sugar. China was also a net exporter
of vegetable oils (p. 101).
“An improved diet will require more meat and animal
products to increase the intake of protein, calcium and fats.”
More vegetable oils are needed in certain areas (p. 117).
Very clear maps (p. 122-23) show rice acreage and
wheat acreage in China. Wheat is the main grain of North
China, and rice of South China.
Chapter 12 is about Manchuria. A proverb says:
“Manchuria can boast three treasures: ginseng, sable,
and grass.” Until the fall of the Manchu dynasty in 1911,
“Manchuria remained the imperial grazing ground of the
Manchus.” Today most of these lands have been plowed. No
part of China has a more complex international history (p.
285). A photo (p. 292) shows high piles of soybean cakes,
which can be used as cattle feed or as a fertilizer. A map (p.
295) shows the Manchurian Plain, which is drained by the
Liao in the south and the Sungari in the north. Soybeans
are planted in late April or early May, and are harvested in
September.
Soybeans are also discussed on pages 124, 282, 298-99.
Vegetable oils are also mentioned on pages 101, 123-24.

Note: As of Dec. 2011 the population of China was
1,347 million, more than twice as large as when this book
was written. China has the largest population of any country
in the world, with India being a close 2nd at 1,210 million.
(Source: Wikipedia at List of countries by population, Sept.
2012).
Yet China has also been the most effective country
in the world at reducing its human population growth,
starting in 1978-79 with the introduction of its “one-child
policy” (Source: Wikipedia at One-child policy, Sept. 2012).
Address: Maxwell Prof. of Geography, Syracuse Univ.
3081. Shea, Albert A. 1955. Vision in action: The story of
Canadian Breweries Limited from 1930 to 1955. Toronto,
Ontario, Canada: Canadian Breweries. viii + 134 p. See p.
53. Illust. 28 cm. *
• Summary: “In 1938, (E.P. Taylor) had encouraged
Canadian Breweries Limited to invest in a subsidiary
company known as Sunsoy Products Limited, which
processed soybeans on a small scale in Toronto. The
experience convinced him that a large unit, including
elevators and a processing plant, could produce oil needed
to overcome the wartime shortage of shortening, margarine
and soap, and that it would also have a good economic
future when the war was over. The approval of the board of
directors was obtained for the establishment of a company to
be known as Victory Mills Limited.”
3082. Croston, Clarence B.; Teeter, Howard M.; Cowan,
John C. Assignors to the USA as represented by the Secretary
of Agriculture. 1956. Unsaturated carboxylic acid polymers.
U.S. Patent 2,729,658. Jan. 3. 2 p. Application ﬁled 17 Dec.
1951. [2 ref]
• Summary: Describes unsaturated carboxylic acid polymers
from various vegetable oils (incl. soybean oil), which are
useful as additives in asphalt road compounds. Address:
Peoria, Illinois.
3083. Mann, Godfrey E. Assignor to the USA as represented
by the Secretary of Agriculture. 1956. Acylated proteins.
U.S. Patent 2,729,628. Jan. 3. 3 p. Application ﬁled 31 Oct.
1952. [4 ref]
• Summary: This invention relates to chemically modiﬁed
long chain polypeptides, such as proteins, having an
unusually high intrinsic viscosity. This viscosity of natural
proteins of soybeans is doubled by peptizing. The products
are useful in the production of synthetic textile ﬁbers.
Address: New Orleans, Louisiana.
3084. Miller, Sidney E.; Berry, Charles Manly. Assignors
to General Mills, Inc. (A corporation of Delaware). 1956.
Production of sterols. U.S. Patent 2,729,655. Jan. 3. 3 p.
Application ﬁled 28 April 1952. [5 ref]
• Summary: This invention describes the process of isolating
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sterols from fatty oils, principally from vegetable oils and
their residues. Address: Minneapolis, Minnesota.
3085. American Lecithin Co. 1956. About the effect of
lecithin on pigmentation for primer paints improving
dispersion, suspension and remixing. Data-gram from the
Alcolec Laboratory PV #18. Jan. 5. 2 p. Attention chief
chemist.
• Summary: “One of the important factors in the preparation
of primer paints for coatings on steel is the distribution and
the stability of the distribution of the pigmentation in the
paint. This refers to those pigments which show a relatively
low degree of caking in settling, as well as to red lead
pigment where settling and caking is most often observed.
It is desirable to limit, in the ﬁrst group, the settling as far as
possible; and to limit, in the case of the red lead, the settling
to such a form as will allow a remixing of the pigment into
the paint.
“The following three groups of paints were studied:”
“Both Alcolec S and Alcolec Z were mixed into the
paints.” Address: 57-01 32nd Ave., Woodside, Long Island
77, New York. Phone: AStoria 4-4350, 4351.
3086. Floyd, Don E. Assignor to General Mills, Inc. (A
corporation of Delaware). 1956. Phenol-formaldehyde resins
esteriﬁed with higher unsaturated fatty acids and dimerized
rosin. U.S. Patent 2,730,511. Jan. 10. 2 p. Application ﬁled
25 June 1953. [3 ref]
• Summary: This invention relates to improved oleoresinous
coating compositions prepared by esterifying p-t-butylphenol
formaldehyde resins with mixtures of unsaturated fatty acids
and dimerized rosins. Semi-drying oils, such as soybean
oil, are especially useful. The resins obtained are valuable
for the formulation of varnishes, pigmented and air-dry
baking enamels, for can and drum linings, insulating varnish,
pigmented air-dry and baking primers, masonry paints, wall
paints and the like. Address: Robbinsdale, Minnesota.
3087. Harrison, Stuart A. Assignor to General Mills, Inc. (A
corporation of Delaware). 1956. Copolymers of phenolic
resin esters and compounds containing a vinyl-benzene
nucleus. U.S. Patent 2,731,428. Jan. 17. 3 p. Application
ﬁled 13 Sept. 1954.
• Summary: Phenolic resin esters are drying oils which are
useful in making protective coatings. They dry rapidly to
yield hard ﬁlms which have good alkali and water resistance.
The resins may be esteriﬁed with soybean oil fatty acids.
Address: Minneapolis, Minnesota.
3088. Hodds, Brian William Gordon. Assignor to Glaxo
Laboratories Ltd. (Greenford, Middlesex, Great Britain).
1956. Verfahren zur Gewinnung von Bacitracin [Process for
obtaining Bacitracin]. German Patent 1,026,484. Jan. 20. 5
p. Issued 20 March 1958 (Chem. Abst. 54:18879c). [4 ref.

Ger]
• Summary: To start the process, soybean liquor was
fermented with Bacillus licheniformis at 37ºC in an aerated
and stirred submerged culture for 32 hours to yield 860 liters
of liquor containing 43 units/ml of Bacitracin.
Note: “Bacitracin is a mixture of related cyclic peptides
produced by organisms of the licheniformis group of
Bacillus subtilis var Tracy, ﬁrst isolated in 1945. These
peptides disrupt both gram positive and gram negative
bacteria by interfering with cell wall and peptidoglycan
synthesis” (Source: Wikipedia).
Note: Soy is mentioned 3 times in this patent
in the forms “Sojabohnmehl” (soybean ﬂour),
“Sojabohnenmedium” (soybean medium) and “Soja” (soya).
Address: Barnard Castle, Durham, Great Britain.
3089. Jensen, E.H.; Lambert, J.W.; Caldwell, A.C.;
Kernkamp, M.F. 1956. Soybeans for Minnesota. Minnesota
Agricultural College, Extension Bulletin No. 134. 20 p. Jan.
Revised. Earlier versions: 1934, March 1947.
• Summary: Contents: Introduction. Growing, harvesting,
storage: Choosing the variety, seedbed preparation,
fertilization, inoculation with nitrogen bacteria, seed
treatment, planting (time, row spacing, rates, depth),
weed control, harvesting, storage. Soybeans and the soil:
Adaptation, effect on the soil (chemical, physical), cropping
sequences. Special uses: Emergency hay crop, silage, grain
for feed. Diseases of soybeans: Summary.
This Extension Bulletin begins: “Soybeans were a minor
Minnesota crop only 15 years ago. Today they rank among
the state’s top cash grain crops. Where production totaled
only about 800,000 bushels in 1940, more than 45 million
bushels were produced in 1955. The same period saw a shift
in emphasis in soybean production. Three-quarters of the
1940 acreage was grown for hay. All but an insigniﬁcant part
of 1955’s two-and-a-quarter million acres was grown for
seed and grain.
“There were many factors contributing to this rapid
expansion of soybean production in Minnesota. Some of
them were:
“1. Wartime and postwar needs for domestic oils.
“2. Greatly expanded uses of soybean oil meal in
livestock and poultry feeds.
“3. Availability of new and improved varieties.
“4. Realization that soybeans can be produced rather
easily without costly additions to existing farm equipment.
“5. Realization that soybeans can help smooth out the
labor peaks during the production season.
“6. The fact that soybeans can provide a cash crop which
is often more proﬁtable than barley, oats, or ﬂax.
“Almost all of the soybean crop, other than seed held
back for planting, ﬁnds its way into the processing [crushing]
plants.
“Oil and meal are the two principal soybean products.
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Oil makes up a sixth or more of the bean and usually
brings two to three times as much per pound as the meal.
Soybeans of a high oil percentage are, accordingly, preferred
by processors. Oil percentages will vary not only with the
variety, but also with the location and year in which the
soybeans are grown.
“Much of the oil produced goes into human foods
such as shortenings, margarines, and salad oils. There are
important industrial uses for soybean oil, however, in paints,
soaps, linoleum, synthetic resins, and similar products.
“A very high proportion of the soybean meal produced
is used for animal feeds. It is of special value because of
its high percentage of digestible protein. Relatively small
amounts of the meal are used in human food or in such
industrial products as plastics, glue, and emulsiﬁers.”
Address: Minnesota.
3090. Miner, C.S., Jr.; Hind, John D. 1956. Glycerine alkyds
using isophthalic acid. Ofﬁcial Digest, Federation of Paint
and Varnish Production Clubs 28(372):17-26. Jan. (Chem.
Abst. 51:8451b). [1 ref]
• Summary: The unique advantages of glycerine in alkyd
resins intended for use in coatings have been thoroughly
demonstrated by its extremely successful performance
in short-oil alkyds, where excellent protective qualities,
toughness, and ﬂexibility of glycerine vehicles have been
shown since the birth of the alkyd industry. This spectacular
performance is no accident; it is due to the fact that glycerine
is capable of forming longer resin molecules than may be
obtained by the use of poly-alcohols of higher functionality.
Straight soy alkyds, which will reach a cure time of
20-30 seconds (200ºC hot plate) in 8½ to 11½ hours, will,
on continued cooking, eventually attain a gel state. This
experimental work focused on soy alkyds in the oil-length
range of 50-63%. Critical amounts of isophthalic
acid (IPA) necessary depend on oil length and
have been determined for a series of soy oil resins.
Address: The Miner Laboratories, 9 South Clinton
St., Chicago 6, Illinois.

now available, especially in New York state. It is called the
McCay loaf, High Protein loaf or Cornell Formula loaf.
“A considerable quantity of soy is used as a binder and
extender in sausage. The Bureau of Animal Industry permits
3% in sausage formulas under federal inspection.”
“Since 1916 there have been 9 processing companies in
the soy ﬂour business during various periods. Today there
are 5 companies... All 5 processors of edible soy ﬂour are
contributing members to an organization called the Soya
Food Research Council.”
“In the early 1930s soy protein became a favored
adhesive for Douglas ﬁr plywood... The glue manufacturers
purchase soy products from the soybean processors. It is
estimated they use about 30,000 to 33,000 tons of soy meal
and soy ﬂour annually... Soy protein isolate has many uses
in the industrial ﬁeld. Probably it is used in paper coatings
as extensively as casein... In 1951 the total capacity for
production was 30 million pounds per year. About 20 million
pounds was used in paper production and the balance of 10
million pounds was spread into water paints, felt base ﬂoor
coverings, ﬁre foam liquids, solid ﬁberboards, printing inks
and leather ﬁnishing... During World War II, while casein
was scarce, soy ﬂour replaced large amounts of casein but
lost position when casein was again freely available.”
Note: This is the earliest English-language document
seen (Dec. 2015) that contains the term “soy protein isolate”
(or “soy protein isolates”); it refers to industrial (rather than
food) uses. Address: Spencer Kellogg & Sons.
3092. Strayer, George M. 1956. We must remember: U.S.
soybeans are food for the Japanese. Soybean Digest. Jan. p.
8-10.
• Summary: This is the ﬁrst in a series of reports by the
editor covering his recent marketing study for the USDA

3091. Olendorf, H.A. 1956. Marketing vegetable
protein. Douglas ﬁr plywood and pet foods are
leading markets, but there are many others.
Soybean Digest. Jan. p. 18-20. [3 ref]
• Summary: The largest consumer of edible
soy ﬂour is the pet food canner. Most doughnut
mixes contain soy ﬂour. “Soy aids in controlling
grease absorption and crust browning. Most
frozen wafﬂes also contain soy ﬂour. Here, ﬂavor
is improved and an attractive light brown crust
results.
“Many pancake and wafﬂe mixes contain
soy ﬂour for the same reason. A considerable
volume of a specialty bread containing soy ﬂour is
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in East Asia. Above all, Japan wants clean soybeans from
the U.S., with less foreign material. New U.S. standards
allow No. 2 soybeans to contain up to 2% foreign material.
U.S. standards classify all particles of soybeans which go
through a 8/64-inch round hole screen as foreign material.
Manchurian standards classify such broken particles of
soybeans as unsound soybeans but not as foreign material.
An estimated half of U.S. foreign material is these
broken particles–which still end up making adequate soy
products. “Because Manchurian [soy] beans have for years
arrived with a foreign material content of ½% or less, the
approximately 3,000 oil mills, 6,000 soy sauce plants, 5,000
soy paste [miso] plants and the 50,000 tofu or soybean curd
plants in most cases do not have cleaning facilities... The
role played by milk, meat, and eggs in the diets of America is
taken by soybeans in the diets of Japan.” The industries that
uses soybeans are well organized, and each has its own trade
association.
Photos show: (1) Strayer with the heads of the Yokkaichi
oil mill and the Japan Oil and Fats Manufacturers Assoc. (2)
The plant of the Hohnen Oil Co. at Shimizu which processes
only soybeans into edible oil, glue, ﬂour, and ﬂakes for
miso and tofu production (capacity 300,000 tons/year). (3)
K. Sugiyama, chairman of the board of Hohnen Oil Co.
receiving a medal. (4) Three men examining soybeans at the
Takeya miso plant. (5) A cover photo shows a shipload of
U.S. soybeans under new standards docks at the Ajinomoto
plant in Yokohama, Japan.
3093. Delius, Hermann. Assignor to Reichhold
Chemie A.G. (Iverstr. 57, Wandsbek, Hamburg).
1956. Verfahren zur Herstellung von polyamidartigen
Polykondensationsprodukten [Process for manufacture of
polyamide-type polycondensation products]. German Patent
1,039,746. Feb. 18. 2 p. Issued 25 Sept. 1958 (Chem. Abst.
54:20343b). [2 ref. Ger]
• Summary: Soybean oil fatty acids are the main ingredient
in this product. Polyamide-like polycondensation products
are made by the esteriﬁcation of these epoxidized
unsaturated fatty acids, to yield a light yellow resin.
Note: Soy is mentioned twice in this patent, but only in
the form “Sojafettsäure” (soy fatty acids). Address: Dipl.Chem. Lokstedt, Hamburg.
3094. Kress, Bernard H. Assignor, by mesne assignments,
to Allied Chemical & Dye Corp. (New York, NY). 1956.
Silicone-alkyd coating composition. U.S. Patent 2,735,825.
Feb. 21. 8 p. Application ﬁled 4 Oct. 1952. [3 ref]
• Summary: This invention related to a silicone-modiﬁed
alkyd resin coating composition that produces coatings of
superior weather and chemical resistance. The invention
has a color of 6 (Gardner-Holdt), a viscosity of V (GardnerHoldt), and an acid number of 3.3. Discusses Silane, silanes,
organosilanes, siloxanol. Soya fatty acids and degummed

soya oil are used. Address: Toledo, Ohio.
3095. Lanson, H.J. 1956. Selective acidolysis, a method
for the segregation of drying and semi-drying oils. J. of the
American Oil Chemists’ Society 33(2):68-71. Feb. [10 ref]
• Summary: Soybean fatty acids. Address: Alkyd Products
Engineering, General Electric Co., Schenectady, New York.
3096. Unger, Maynard B. Assignor to The Sherwin-Williams
Company (Cleveland, Ohio). 1956. Lecithin modiﬁed alkyd
varnishes. U.S. Patent 2,738,337. March 13. 3 p. Application
ﬁled 4 March 1953. [6 ref]
• Summary: This invention relates to a method of improving
oil modiﬁed alkyd resins useful primarily in the protective
coatings industry. It especially improves the wetting
characteristics of oil modiﬁed alkyd resin varnishes by
adding small quantities of lecithin during the last stages of
the varnish manufacture. The varnish typically uses 344 parts
soya bean oil and 66 parts pentaerythritol in the preparation
of the color base. Address: Chicago, Illinois.
3097. Chester, Allen E. Assignor to Poor & Company
(Chicago, Illinois; a corporation of Delaware). 1956. Salts of
oxyalkylated fatty amines. U.S. Patent 2,739,980. March 27.
2 p. Application ﬁled 19 Dec. 1951. [5 ref]
• Summary: This invention relates to reaction products
of aldonic acids and oxyalkylated fatty amines to prepare
pickling baths or solutions. Soybean amines and a gluconic
acid salt of an oxyethylated soybean amine are used.
Address: Highland Park, Illinois.
3098. Fibran, S.A. 1956. [Hardening of artiﬁcial bodies
made from collagen and other proteins]. Spanish Patent
227,766. April 14. (Chem. Abst. 51:4764b). [Spa]*
• Summary: Tubes, sheets, threads, etc., having high
resistance and elasticity, are prepared by treatment of soy
protein, etc., with formaldehyde, acetaldehyde, higher
aldehydes, or their mixtures with hardening catalysts.
3099. Kirsch, Albert. Assignor to American Cyanamid
Company (New York, NY; a corporation of Maine). 1956.
Process for the preparation of styrenated oil-modiﬁed alkyd
resins using pinane hydroperoxide as catalyst. U.S. Patent
2,743,249. April 24. 3 p. Application ﬁled 11 Oct. 1954. [3
ref]
• Summary: This invention relates to the process of reacting
certain styrene compounds with an oil-modiﬁed alkyd resin
to produce coating compositions of superior quality with
respect to drying time, hardness, gloss, alkali resistance, and
alcohol resistance. The major oil constituent of the alkyd
resin is an unsaturated vegetable oil selected from the class
of drying or semi-drying oils–including “soya oil,” china
wood oil, perilla oil, or talloil. Reﬁned “soya oil acids” are
also used. Address: Stamford, Connecticut.
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3100. Vroom, Robert Aldert. Assignor to N.V.
Onderzoekingsinstituut Research (Arnheim, Netherlands).
1956. Verfahren zur Herstellung von Gebilden, wie Faeden,
Fasern oder Filmen, durch Verformen von Viscose [Process
for the manufacture of structures, such as ﬁlaments, ﬁbers
or ﬁlms, by deforming viscose]. German Patent 1,132,684.
April 26. 3 p. Issued 5 July 1962 (Chem. Abst. 57:16916c).
[4 ref. Ger]
• Summary: Netherlands application ﬁled 13 and 14 June
1955. Mono-, di-, or polyamines obtained from coconut or
soybean oil may be used.
Note: “Viscose is both a semi-synthetic fabric formerly
called viscose rayon or rayon and...” (Source: Wikipedia, at
Viscose).
Note: Soy is mentioned only once in this patent in the
form “Sojabohnenöl” (soybean oil). Address: Dipl.-Chem.,
Arnheim, Netherlands.
3101. Houghtlin, R.G. 1956. Many changes in soya industry
since “birth” in World War II. Flour & Feed 57(4):3-4. April.
• Summary: Soybean industry is the largest domestic
source of vegetable oil and protein meals for feed, food and
industrial uses. A photo shows R.G. Houghtlin. Address:
National Soybean Processors Assoc.
3102. Socony Mobil Oil Company, Inc. 1956. Grease
composition. British Patent 794,882. Date of application and
ﬁling complete speciﬁcation: 3 May 1956. 5 p. Complete
speciﬁcation published: 14 May 1958. Application made in
the USA: 3 June 1955.
• Summary: Improved antiwear and load-carrying properties
are obtained if lubricating greases are formed by thickening
oleaginous liquids with a combination of lithium soap
and hydrophilic clay. Hydrogenated soybean fatty acids
and lithium hydroxide are used to form the lithium soap.
Address: 26 Broadway, New York 4, NY.
3103. Salzberg, Harold K. Assignor to The Borden Company
(New York, NY; a corporation of New Jersey). 1956. Casein
compounds. U.S. Patent 2,748,009. May 24. 3 p. Application
ﬁled 28 Jan. 1952. [8 ref]
• Summary: This invention concerns the preparation of
casein complexes which are soluble in neither water nor
spirit, but which are soluble in a mixture of water and spirit
thereby yielding a casein material which is particularly
suitable in waterproof adhesives, waterproof coatings, etc.
Imidazole or imidazoline is used as the complexing material.
“Alternatively, other proteins may be used, especially soy
protein, which likewise makes an excellent complex...”
Address: Bainbridge, New York.
3104. Nakamura, Mitsuo. 1956. [Drying oil from semidrying
oil]. Japanese Patent 3931. May 28. (Chem. Abst.

51:13419b). [Jap]*
• Summary: Soybean oil is one of the ingredients. The
product is ﬁltered to obtain an isomerized soybean oil
containing a conjugated double bond.
3105. Perri, Joseph M.; Sloviter, Benjamin. Assignors to
National Foam System, Inc. (West Chester, Pennsylvania;
a corporation of Delaware). 1956. Fire extinguishing foamforming composition. U.S. Patent 2,748,078. May 29. 3 p.
Application ﬁled 15 Jan. 1953. [2 ref]
• Summary: The main ingredient in this foam-forming
liquid is hydrolized soy protein. Address: 1. West Chester,
Pennsylvania; 2. Philadelphia, Pennsylvania.
3106. Waldmann, Hans; Stein, Werner. Assignors to
Henkel & Cie GmbH. 1956. Verfahren zur Herstellung von
esterartigen Anlagerungsprodukten von Formaldehyd an
ungesaettigte Fettstoffe [Process for the manufacture of
ester-type adducts of formaldehyde with unsaturated fats].
German Patent 1,054,444. May 29. 3 p. Issued 9 April 1959
(Chem. Abst. 55:6378g). [Ger]
• Summary: Soya oil or soya fatty acid Me [methyl] ester
can be used to make these compounds, which are useful as
lubricants or hydraulic ﬂuids.
Note: Soy is mentioned twice in this patent in the forms
“Sojaöl” (soy oil) and “Sojafettsäuremethylester” (soy fatty
acids methyl ester). Address: 1. PhD, Eiler, Dusseldorf; 2.
PhD, Holthausen, Dusseldorf.
3107. Earley, E.B. 1956. University of Illinois chemurgy
class. Chemurgic Digest. May. p. 24, 21.
• Summary: “Chemurgy is being offered to senior and
graduate students at the University of Illinois. This has
come about largely through the vision and encouragement
of Dr. W.L. Burlison, formerly head of the Agronomy
Department. Dr. Burlison was one of the leaders in the
chemurgic movement and one who visualized the great need
for research in expediting the production and utilization of
agricultural products.”
“The fact that plants are renewable sources of organic
chemicals is underlined.”
The course is taught by E.B. Earley, professor of plant
physiology. A large photo shows Prof. Earley and the class
members.
3108. Spellberg, Norman. Assignor to The Sherwin-Williams
Company (Cleveland, Ohio). 1956. Short oil styrenated
alkyd and method. U.S. Patent 2,749,320. June 5. 5 p.
Application ﬁled 8 Jan. 1952. [3 ref]
• Summary: This invention relates to a method for
manufacturing clear, homogeneous polymers of the semidrying and drying oil-modiﬁed alkyd class, for use as
protective and decorative coatings. Unoxidized drying oil
fatty acids, including those of soya bean oil, may be used
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to make a non-conjugated drying oil-monovinyl aromatic
modiﬁed alkyd resin having a minimum oil length of 5 and
a maximum oil length of 10. Alkali reﬁned soya bean oil is
also used a a major ingredient. The material had a mineral
spirits tolerance of 300%, was clear, and had a GardnerHoldt color of 6. Address: Chicago, Illinois.
3109. Utsumi, Isamu; et al. Assignor to Tanabe Drug
Manufacturing Company. 1956. [Amino acids mixture].
Japanese Patent 4395. June 11. (Chem. Abst. 51:15074g).
[Jap]*
• Summary: A hydrochloric acid hydrolyzate of fat-extended
soybean cake is concentrated in vacuo, and the residue
is neutralized with sodium hydroxide to pH 7 and dried
in vacuo. This residue (60 gm) and 7 gm ultraﬁne silicon
dioxide are mixed, the mass is passed through a 20-mesh
sieve, and the granules are mixed with 3% talc and molded
into tablets. Address: Japan.
3110. Julian, Percy L.; Cole, J.W.; Meyer, E.W.; Karpel,
W.J. Assignors to The Glidden Company (Cleveland, Ohio).
1956. Preparation of cortisone. U.S. Patent 2,752,339. June
26. 8 p. Application ﬁled 9 Sept. 1950. [3 ref]
• Summary: The object of this invention is to provide a a
new process for the manufacture of cortisone, to produce
new compounds useful for producing cortisone, etc. “The
present invention relates to the preparation of 4-pregnene17α, 21-diol-3, 11, 20-trione and its 21-monoacetate,
generally known as cortisone and cortisone acetate
respectively. The name 'cortisone' has been given to the
compound previously known as 'Kendall's Compound E'...
The discovery by Kendall and his coworkers that cortisone
is beneﬁcial in the relief of the symptoms of rheumatoid
arthritis greatly stimulated research on the partial synthesis
of this material from other steroid raw materials. These
partial syntheses involve partial degradation of the side
chain of sterols, bile acids and steroid saponins to an acetyl
group, introduction of a 17α-hydroxy group, introduction of
a 21-hydroxy or acyloxy group, introduction of an 11-keto
group, conversion of a 3-hydroxy group to a keto group,
and formation of a 4,5 double bond where this is not already
present." Address: 1. Maywood; 2. Oak Park; 3-4. Chicago.
All: Illinois.
3111. Jogaratnam, T. 1956. The marketing of soybeans in
Ontario 1945-1954. MSc thesis in agriculture, University
of Ontario. Published by the Ontario Soya-Bean Growers'
Marketing Board, Chatham, Ontario, Canada. iv + 122 p.
June. 28 cm. [12 ref]
• Summary: Contents: 1. Introduction. 2. The world situation
in fats and oils: Edible vegetable oils, palm oils, industrial
oils, animal fats, marine oils. 3. Canadian production of
fats and oils: Edible vegetable oils, industrial oils, animal
fats, marine oils. 4. Canadian trade in fats and oils: Edible

vegetable oils, industrial oils, palm oils, animal oils, marine
oils, tariffs, on fats, oils and oilseeds. 5. Grades and grading
of soybeans in Ontario. 6. Utilization of soybeans in Canada:
Utilization of soybean oils, utilization of soybean oilcake
and meal. 7. The prices of soybeans in Ontario: Basis for the
establishment of prices, marketing and processing margins,
seasonal variations in soybean prices, hedging and the
effectiveness of hedging. 8. Transportation of soybeans in
Ontario: Road transportation, water transportation, railroad
transportation, transit privileges and beneﬁts to growers,
local freight rates to Toronto. 9. The Ontario Soybean
Growers’ Marketing Scheme. 10. Summary and conclusions.
Contains the following 31 tables: 1. Fats, oils, and
oilseeds: Estimated world production, average 193539, annual 1946-1954. 2. Fats, oils, and oilseeds: World
exports, average 1935-39, annual 1947-1954. 3. Fats and
oils used in shortening in U.S.A. & U.K. 4. Fats and oils
used in margarine in U.S.A. 5. Percentage distribution of
consumption of fats and oils in all drying oil products, by
kind of oil, in United States, 1931-1954. 6. Utilization of
fats and oils in drying oil products, by type of product, in
United States, 1932-1953. 7. Production of fats, oils and
oilseeds in Canada, 1945-54. 8. Oilseed crushings and
production of oil, and oil cake and meal in Canada, 1945-54.
9. Production of soybeans in Elgin, Essex, Kent, Middlesex
and Lambton counties, 1945-54. 10. Imports of fats, oils and
oilseeds into Canada, 1945-54. 11. Exports of fats, oils and
oilseeds from Canada, 1945-54. 12. Customs tariff on fats,
oils and oilseeds imported into Canada. 13. Tariffs levied on
Canadian exports of fats, oils and oilseeds by some of the
principal markets. 14. Comparison of Canadian and United
States grading standards for soybeans. 15. Apparent domestic
disappearance and quality of soybeans crushed in Canada,
average 1945-1949, and annually 1950-1954. 16. Apparent
domestic disappearance of soybean oil in Canada, average
1945-1949, and annually 1950-1954. 17. Total domestic
disappearance of soybean oil, and its utilization in margarine
and shortening in Canada 1950-1954. 18. Utilization of
oils and fats in margarine and shortening in Canada, 19501954. 21. Total domestic disappearance of soybean oils and
its utilization in the manufacturing industries in Canada,
1948-1954. 22. Utilization of industrial oils in the paints and
varnishes industry in Canada, 1948-1954. 23. Production,
trade and apparent domestic disappearance of soybean oil
cake and meal in Canada, 1950-1954. 25. The average cost
per pound in Canada of digestible protein from different
sources, 1948, 1951, 1953. 26. Utilization of soybean meal,
linseed meal and meat meal in the feeds industry in Canada,
1948-1953. 27. Average annual prices and marketing margins
of soybeans in Ontario, 1948-54. 28. Changes in cash
prices of Ontario soybeans over 8 week periods, by years,
1951-1954. 29. The number of effective and ineffective
eight week hedges on near or second near month futures at
Chicago [Board of Trade, Illinois] having various degrees of
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effectiveness, by years, 1951-1954. 30. Amounts by which
gains or losses were decreased or increased by using the
hedge over not using the hedge, at Chicago over 8 week
periods, by years, 1951-1954. 31. Freight rates on soybeans
and soybean meal from points in S.W. Ontario to Toronto,
Montreal and St. John, New Brunswick–1956.
Production of margarine in Canada has been permitted
only since Jan. 1949. Table 18 (p. 62) shows that the amount
of soybean oil used in margarine has increased steadily
(mostly at the expense of cottonseed oil) from 9,093 tons
in 1950 to 22,009 tons in 1953–at which time it was by far
the most widely used oil or fat used in Canadian margarine,
accounting for 49.1% of all oils used. The amount of soy oil
used in shortening in Canada has likewise increased from
16,943 tons in 1950 to 22,744 tons in 1954–at which time
it was also by far the most widely used oil or fat used in
Canadian shortening, accounting for 28.9% of all oils used.
The volume of soybean oil used in industrial, non-food
products is relatively small, but increasing. The volume
used in paints and varnishes rose from 266 tons in 1948 to
3,440 tons in 1954. The volume used in the primary plastics
industry rose from 748 tons in 1951 to 1,746 tons in 1954.
“The Ontario Soybean Growers’ Marketing Scheme
for regulating and controlling the marketing of soybeans in
Ontario was established in 1949 under the Farm Products
Marketing Act of Ontario 1946. The Act created a Farm
Products Marketing Board with powers to regulate or enter
into the actual marketing or regulated farm products.”
Under the Marketing Scheme “was established a local
producer board known as the Ontario Soybean Growers’
Marketing Board. The Board as it operates today consists
of eleven members who are elected annually by the District
Soybean Growers Committee. Growers producing soybeans
are divided into six districts, comprising the counties of
Essex, except Pelee Island; and the counties of Elgin, Kent,
Lambton and Middlesex. Growers of soybeans who do not
belong to any of the above districts may become members
of the district that is closest to their places. Growers
belonging to each district elect members annually to the
District Soybean Growers’ Committee on the basis of one
representative for every 250 growers” (p. 112-13).
“The Soybean Growers’ Marketing Board has, since its
formation, entered into yearly agreements with the dealers
and processors. These agreements have mainly concerned
themselves with minimum prices, moisture contents and
cleaning, handling, storage and selling charges and have
differed very little from year to year. The minimum price for
soybeans produced in Ontario have been set at the trading
price for each day on an open market basis. The maximum
discounts for soybeans containing over 14 percent moisture
content have been set at 1½ cents per bushel for each ½
percent of moisture content over 14 percent. It has also been
agreed that dealers should charge a maximum of 10 cents per
bushel for cleaning, handling, and selling soybeans” (p. 114).

“The activities of the Soybean Growers’ Marketing
Board would thus seem to be mainly limited to negotiating
prices, dealers’ commissions and storage charges. No
attempts have been made to handle the product and engage
directly in marketing activities. Even in negotiating prices,
it is interesting to note that in no year has any deﬁnite
minimum price been set” (p. 115).
Note: This is the earliest document seen (Feb. 2000)
that mentions the “Ontario Soya-Bean Growers’ Marketing
Board” (see title page) or the “Ontario Soybean Growers’
Marketing Board” (slightly different spelling, see p. 112).
Mr. Kenneth Standing is Secretary of the Board. Address:
Ontario, Canada.
3112. Grummitt, Oliver J. Assignor to Sherwin-Williams
Company (Cleveland, Ohio). 1956. Method of bodying oils.
U.S. Patent 2,754,308. July 10. 2 p. Application ﬁled 21,
June 1952. [4 ref]
• Summary: This invention “relates to the treatment of
raw, degummed, or alkali reﬁned soya bean oil with acetic
anhydride and then blowing the treated oil with air or other
oxygen containing gas to increase the body” and bodying
rate thereof. The resulting oil also has a lighter color.
Address: Cleveland, Ohio.
3113. Hansen, Louis I. Assignor to Archer-Daniels-Midland
Company (Minneapolis, Minnesota; a corporation of
Delaware). 1956. Lacquer plasticizer. U.S. Patent 2,754,306.
July 10. 5 p. Application ﬁled 9 July 1953. [4 ref]
• Summary: Discusses plasticizers for nitro cellulose
lacquers. Address: Minneapolis, Minnesota.
3114. Hempel, August R.; Marling, Paul E. Assignors
to Monsanto Chemical Company (St. Louis, Missouri; a
corporation of Delaware). 1956. Drying oils. U.S. Patent
2,754,307. July 10. 3 p. Application ﬁled 24 Sept. 1953. [4
ref]
• Summary: Describes how to make new and improved
rapidly drying oils using maleic anhydride and fumaric acid
together with soybean oil and other vegetable oils. Address:
Dayton, Ohio.
3115. Union Carbide Corporation (formerly known as Union
Carbide and Carbon Corporation). 1956. Plasticized and
heat and light stabilized polymeric compositions. British
Patent 793,595. Date of application and ﬁling complete
speciﬁcation: 16 July 1956. Complete speciﬁcation
published: 16 April 1958. Application made in the USA: 2
Aug. 1955.
• Summary: The addition of 0.1-15.4% RCH2O2CR, where R
= 3,4-epoxy-6- methylcyclohexyl, or epoxidized soybean oil
increases the heat- and light-stability of vinyl halide resins
and permits a reduction in the amount of plasticizer used.
Address: 20 East 42nd St., New York City, NY.
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3116. Raifsnider, Philip J. Assignor to Shell Development
Company (Emeryville, California; a corporation of
Delaware). 1956. Corrosion prevention method. U.S. Patent
2,756,210. July 24. 4 p. Application ﬁled 14 April 1953. [3
ref]
• Summary: Panel 5 notes that soybean oil can be used as an
adduct. Webster’s Dictionary (1985) deﬁnes adduct, a word
ﬁrst used in 1941, as “a chemical addition product.” Address:
Richmond, California.
3117. Dazzi, Joachim. Assignor to Monsanto Chemical
Company (St. Louis, Missouri; a corporation of Delaware).
1956. Plasticized polyvinyl chloride polymer. U.S. Patent
2,757,151. July 31. 3 p. Application ﬁled 26, Jan. 1953. [6
ref]
• Summary: Plasticizers are widely used to improve the
physical properties of vinyl chloride polymers. “This
invention relates to [resinous] compositions comprising
polymers of vinyl halides and relates more particularly to
compositions comprising vinyl chloride polymers plasticized
with certain fumarates and certain unsaturated fatty acids.”
Soy bean oil is used in the ﬁrst two examples. Address:
Dayton, Ohio.
3118. Farkas, Roland Z. Assignor to Texize Chemicals
Incorporated (Greenville, South Carolina). 1956. Emulsions
for warp sizing containing cationic hydroxyacetate. U.S.
Patent 2,757,097. July 31. 4 p. Application ﬁled 24 Feb.
1953. [9 ref]
• Summary: “The process of weaving yarn necessitates
keeping the warp yarns under considerable tension and
subjects them to the abrasive action of the heddles and other
moving parts of the loom. To prevent excessive breakage
due to abrasion and to assure maximum production, the warp
yarns as delivered on a warp beam to the slasher have to
be sized. This invention uses cationic protein emulsifying
agents and emulsions for textile sizing. The water insoluble
globular proteins, the globulins, and the glutelins, make up
an important class of useful proteins, including soybean
protein (principally glycinin, as in the form of alpha protein–
see Example 1), edestin (from hemp seed), glutenin (from
wheat), and orgenin (from rice).
Note: Webster’s Dictionary deﬁnes heddle (a term ﬁrst
used before the 12th century, meaning to lift or heave) as
“one of the sets of parallel cords or wires that with their
mounting compose the harness used to guide warp threads in
a loom.” Address: Greenville, South Carolina.
3119. Soybean Digest. 1956. Cargill completes Chicago
facilities [Soy oil reﬁnery]. July. p. 31.
• Summary: “Improved service to users of soybean oil
products will result from new production facilities recently
completed by Cargill, Inc., according to an announcement

by Fred Seed, vice president in charge of the company’s oil
division. “A newly constructed modern reﬁnery which makes
possible a more complete line of oil products is now in full
operation in connection with Cargill’s soybean extraction
plant on the Calumet River in Chicago, Seed said. It is
equipped with DeLaval hermetic centrifuges.
“The reﬁnery, which was designed and built by Cargill
engineers, is equipped for vacuum bleaching, soap stock
acidulation, tanks for oil blowing, ﬁltering and packaging. It
includes facilities for loading out ﬁnished products in bulk or
packaged, either by truck or rail.
“Seed said the new plant produces alkali-reﬁned,
bleached, degummed, non-break or blown oil for paints,
alkyd resin producers and other industrial and edible users.”
A photo shows: “Henry Sandvic, superintendent of
Cargill’s Chicago soybean oil plant is being shown a sample
of oil which has just been put through the newly installed
bleaching process equipment, shown in the background.
Reﬁnery superintendent Albert Bleakley, right, has just
completed a test on the oil.”
3120. General Aniline & Film Corporation (a Corporation of
Delaware). 1956. Quaternary ammonium polyoxyalkylenated
amino diamide corrosion inhibitors. British Patent 816,617.
Date of application and ﬁling complete speciﬁcation: 3 Aug.
1956. 6 p. Complete speciﬁcation published: 15 July 1959.
• Summary: A corrosion inhibitor and surface-active
agent composition containing a predominant amount of
a quaternary ammonium derivative of an alkoxylated
amino diamide is prepared by reaction at 130-200ºC of
1 mole of polyalkylene polyamine with at least 2 mole
equivalents of unsaturated fatty acids of 8-22 carbon atoms
to produce an amino diamide. For example, soybean oil and
diethylenetriamine were mixed and heated for 5 hours at
140ºC, and the product polyoxyethylated with ethylene oxide
with sodium hydroxide catalyst. To this product were added
benzyl chloride, isopropyl alcohol, and potassium iodide, to
give conversion to compounds with 1 quaternary nitrogen
atom. Corrosion test data for oil-brine samples containing
0.007% and 0.0014% inhibitor are given. Address: 29,
Southampton Buildings, Chancery Lane, London, W.C.2
[England].
3121. Platt, B.S. 1956. The soya bean in human nutrition.
Chemistry and Industry (London) No. 32. p. 834-37. Aug.
18. [25 ref]
• Summary: The author worked in China during the period
in 1933-37, and there had “some experience of preparations
made from the soya bean in infant feeding; also rarely a day
passed in that period when I did not eat something of one
or more of the Chinese soya bean food products–sauce, oil,
bean curd or sprouts.”
The author gives ﬁgures to refute the common
misconception that “millions of Chinese have lived for
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centuries on a diet of rice and soya beans. For example
(according to Buck 1938) in northeast China (Manchuria)
where soya beans were used most, “very little rice was eaten,
25% of the calories in the diet came from wheat, and 5%
from the soya bean... Only 2% of the calories in the Chinese
farm diet were derived from vegetable oils which included
oils from groundnuts, rape seed, sesame, and soya bean;
the ﬁrst three together occupy rather more than the acreage
under soya bean crops. Learmonth (1956, p. 360) has stated
that the soya bean has only been grown as an oil-bearing
crop since the 19th century. There is, however, a Chinese
work dated A.D. 1637 called ‘The exploitation of the works
of nature,’ the second volume of which is devoted to oils
and fats. From this work it may be deduced (according to
information supplied by Dr. G.D. Lu) that the soya bean was
grown for its oil as early as the third century A.D. According
to Buck’s data on most frequent yields, broad beans and ﬁeld
peas yield on average 18 bushels per acre compared with 14
bu/acre for soya beans. Peanuts or groundnuts give 64 bu/
acre but it is not clear whether they are shelled or not.
“Anyone who, at a Buddhist feast, has eaten the
delectable dishes made from the soya bean cannot but agree
that, gastronomically, the merits of a wide range of soya bean
products are outstanding. The ‘vegetable’ varieties of soya
bean are, in fact, often simply immature ones. They are green
and look like young lima beans but they have a richer and
a distinctive and more delicious ﬂavour... Soya bean curd
(tou fu) is used in a variety of dishes. It is prepared from the
mature beans, not usually in the home, but by the village
‘specialist.’... With appropriate culinary treatment, it can be
made to imitate a variety of meat dishes; traditionally it is
given to young Chinese children.”
The author also discusses soy sauce, tempeh, soy oil,
and soya “milk”.
“I recently had a visit from a professor of pediatrics at a
hospital in Djakarta [Jakarta], Indonesia, who reported that
about 50 infants put on a soya milk preparation, all, after
two months, had some gastro-intestinal disturbances; none of
them was thriving. In my view, it is still too early to replace
human milk for infants and certainly not by a vegetable
substitute for animal milk...
“In my own experience soya bean curd is a suitable
product for feeding young children and I suggest that its
superiority over soya milk may be the separation in the
‘whey’ of substances that have been shown to be toxic for
animals.
The contents of this paper were ﬁrst presented as a
contribution to the discussion on “Soya in the Field of
Nutrition” by E.M. Learmonth, published in Chemistry and
Industry on 12 May 1956. The author mentions an ad for
“Sun Spot” soya milk.
The article begins with a poem written by “a medical
nutritionist and his wife”: “’Little Soybean who are you /
From far off China where you grew?’ / I am wheels to steer

your cars, / I make cups that hold cigars. / I make doggies
nice and fat / And glue the feathers on your hat. / I am very
good to eat, / I am cheese and milk and meat. / I am soap to
wash your dishes, / I am oil to fry your ﬁshes, / I am paint
to trim your houses, / I am buttons on your blouses. / You
can eat me from the pod, / I put pep back in the sod. / If by
chance you’re diabetic / The things I do are just prophetic. /
I’m most everything you’ve seen / And still I’m just a little
bean.’”
Note: This poem, written by Dr. and Mrs. J.W. Hayward,
was ﬁrst published in the Proceedings of the American
Soybean Assoc. 1940. Aug. p. 6. Address: C.M.G., Ph.D.,
M.B., Ch.B., Human Nutrition Research Unit, Medical
Research Council Laboratories, Holly Hill, London, N.W. 3.
3122. Crews, Lowell T.; Kalinowski, Matthew L. Assignors
to Standard Oil Company (Chicago, Illinois; a corporation of
Indiana). 1956. Asphalt compositions. U.S. Patent 2,759,839.
Aug. 21. 3 p. Application ﬁled 29 July 1952. [6 ref]
• Summary: Polymerized unsaturated fatty acids of
vegetable oil used. Address: 1. Homewood, Illinois; 2.
Chicago, Illinois.
3123. Greenlee, Sylvan Owen. Assignor to Devoe
& Raynolds Company, Inc. (Louisville, Kentucky; a
corporation of New York). 1956. Partial esters of epoxide
resins. U.S. Patent 2,759,901. Aug. 21. 8 p. Application ﬁled
19 Sept. 1952. [3 ref]
• Summary: “Soya fatty acids” are one of the ingredients
used to make resins having improved solubility, ﬂow,
and adhesion properties, primarily for use in paints and
varnishes. Address: Racine, Wisconsin.
3124. Murata, Hisato; Bingo, Fujihiko. Assignors to Asahi
Electrochemical Company. 1956. [Plasticizer from soy
sauce oil]. Japanese Patent 7522. Aug. 30. (Chem. Abst.
52:10639i). [Jap]*
• Summary: A cold weatherproof plasticizer is made from
soy sauce oil by its esteriﬁcation with lower alcohols,
followed by epoxidation. The resulting epoxidiated ester is
shown to be superior to diocotyl phthalate, especially with
respect to resistance against cold weather.
3125. American Lecithin Co. 1956. The inﬂuence of Alcolec
S on the pigmentation of primer paints. Data-gram from the
Alcolec Laboratory PV #21. Sept. 7. 3 p. “Attention chief
chemist.”
• Summary: Contents: Introduction. The test paint used and
test procedure. Exposure of panels. Summary. Tables (3).
Summary: “The observation in Bulletin PV #18 relative
to the better redispersibility of pigments in primer paints
containing Alcolec S has been conﬁrmed. The tests have
been extended to primers having mixed pigmentation; that is,
compositions containing different pigments and extenders.
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“No detrimental effect of lecithin on the saltfog life of
painted steel panels has been observed.” Address: 57-01
32nd Ave., Woodside, Long Island 77, New York. Phone:
AStoria 4-4350, 4351.
3126. Lolkema, Jan; Moes, G. Assignors to N.V.W.A.
Scholten’s Chemische Fabrieken (Groningen, Netherlands).
1956. Verfahren zur Herstellung einer Wasser in OelBohremulsion [Process for manufacturing a water-in-oil
drilling emulsion]. German Patent 1,071,624. Sept. 11. 4 p.
Issued 15 June 1960 (Chem. Abst. 55:19220f). [5 ref. Ger]
• Summary: A 50% solution of polymerized and oxidized
soybean oil in mineral oil was used to make a well-drilling
emulsion, which was very stable (showed little separation)
and had excellent sealing properties.
Note: Soy is mentioned twice in this patent, both
times in the form “Sojaöl” (soy oil). Address: Hoogezand,
Netherlands.
3127. Elins, Herbert S.; Bellis, Donald C.; Gates, John W.,
Jr. Assignors to Eastman Kodak Company (Rochester, New
York; a corporation of New Jersey). 1956. Protein derivatives
and their preparation. U.S. Patent 2,763,639. Sept. 18. 2 p.
Application ﬁled 26 Sept. 1952. [4 ref]
• Summary: “This invention relates to derivatives of gelatin
and other proteins by reacting the protein with an organic
ester at an alkaline pH.” Soy bean protein, casein, and blood
albumin are among the proteins used. Address: Rochester,
New York.
3128. Cartter, J.L. 1956. Twenty years of cooperative
research: Describes varieties introduced by the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p.
61-64. Publication No. 284 of the U.S. Regional Soybean
Laboratory.
• Summary: The rapid, steady increase in soybean
production in the USA has been made possible, in part, by
a coordinated research program. “The Bankhead-Jones Act,
passed in June 1935 [in the depths of the Great Depression,
with Franklin D. Roosevelt as president and Henry A.
Wallace and Secretary of Agriculture], stated as one of its
purposes, ‘The Secretary of Agriculture is authorized and
directed to conduct research... relating to the improvement
of the quality of and development of new and improved
methods of production of, distribution of, and new and
extended uses and markets for agricultural commodities and
byproducts...’
“The U.S. Regional Soybean Laboratory was the third
of a number of laboratories established under this act for
the purpose of fostering cooperation between the U.S.
Department of Agriculture [USDA] and the state agricultural
experiment stations in conducting research on speciﬁc
crops. At that time we were pioneering in the cooperative
development of new soybean varieties for industrial use and

also pioneering in a new type of federal-state cooperation
itself. Over the years we have learned to take this type of
cooperation for granted.”
“The Laboratory was established as a cooperative
undertaking between the Bureaus of Chemistry and Soils
and Plant Industry of the USDA, and the 12 state agricultural
experiment stations of the North-Central region. As a
matter of historical interest, the meeting at which the formal
cooperative agreement was formulated was held in Chicago,
Feb. 7, 1936.
“When the Laboratory was inaugurated in the spring of
1936, the headquarters was established here at the University
of Illinois, where adequate laboratory, greenhouse, and
ofﬁce facilities were provided by the University through the
active leadership of Dr. W.L. Burlison. In 1942, the work
on processing and industrial utilization was transferred
to the Northern Regional Research Laboratory at Peoria,
Illinois. This utilization research was reported in over 130
publications and so will not be reviewed here.
“In the same year, at the request of the directors of
the agricultural experiment stations of the Southern states,
the work of the U.S. Regional Soybean Laboratory was
expanded to include this region also.
“Following the reorganization of the USDA in 1953, the
Soybean Project, which includes the Soybean Laboratory, is
a part of the forage and range section, ﬁeld crops research
branch, Agricultural Research Service, USDA.”
In 1938 the Uniform Soybean Tests, as they have come
to be known, were initiated on a limited basis with only
3 maturity groups. “The work was rapidly expanded until
9 maturity groups have now been established”–5 for the
North Central states and 4 for the Southern states. There are
presently “over 100 cooperative nursery locations where
new varieties are given a thorough evaluation before being
recommended for release to producers.
“Prior to 1936, farmers were growing many of the
older soybean varieties such as Manchu, Dunﬁeld, Illini,
Mammoth Yellow, Biloxi, and many other strains produced
mainly by selection from plant introductions.”
“The ﬁrst soybean variety that was released through
the cooperative research program was Lincoln, released
in 1944.” A table shows each of the 16 soybean varieties
developed cooperatively by the laboratory, listed in order
of maturity group (00 to VII). For each is also given the
parentage and originating experiment station. Northern
varieties: Norchief (0, 1954). Grant (0, 1955). Chippewa (I,
1954). Renville (I, 1952). Monroe (I, 1949). Blackhawk (I,
1951). Hawkeye (II, 1948). Adams (III, 1949). Lincoln (III,
1944). Clark (IV, 1953). Wabash (IV, 1949). Perry (IV, 1952).
Southern varieties: Dorman (V, 1952). Lee (VI, 1954).
Roanoke (VII, 1946). Jackson (VII, 1953). One paragraph
is then devoted to a discussion of each variety. Address:
Research Agronomist, Field Crops Research Branch,
Agricultural Research Service, USDA.
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3129. Chemurgic Digest. 1956. The President’s Commission
for Increased Industrial Uses of Farm Products (Photo
caption). Sept. p. 16.
• Summary: A large photo shows members of the
Commission, standing as they surround President Dwight D.
Eisenhower, was taken at the White House on 20 Aug. 1956.
From left to right: “Dr. Karl Butler, Ithaca, New York,
farm counselor for the Avco Corporation; Dr. G.E. Hilbert,
who will act as research director for the Commission; J.
Leroy Welsh, Chairman of the Commission, Butler-Welsh
Grain Company, Omaha, Nebraska; Dr. Charles R. Sayre,
Delta Pine Land Company, Scott, Mississippi; President
Dwight D. Eisenhower; True D. Morse, Under-Secretary of
Agriculture; George H. Coppers, president, National Biscuit
Company; Dr. Frank J. Welch, Dean and Director, Stucky
College of Agriculture, Lexington.” The Commission’s
address is 318E, Administration Bldg., USDA, Washington,
DC.
Note: This commission was created to deal with large
farm surpluses, especially of corn and wheat.
3130. Chicago Board of Trade, Public Relations Dept. 1956.
The story of soybeans, soybean oil, soybean meal: Their uses
and products. Chicago, Illinois. 32 p. Sept. 21 cm. First ed.:
July 1951.
• Summary: Contents: 1. Historical background of soybeans.
2. Production of soybeans. 3. Marketing of soybeans. 4.
Methods of processing soybeans, 5. Products resulting from
processing soybeans. 6. Consumption of soybean oil and
soybean meal. 7. Soybean oil and meal prices. Address: 141
West Jackson Boulevard, Chicago 4, Illinois.
3131. McKinney, L.L. 1956. Progress in soybean research:
Reports on research work on both soybean meal and oil by
Northern Utilization Research Branch. Soybean Digest. Sept.
p. 66, 68, 70-72. [10 ref]
• Summary: Contents: Introduction. Norelac (a new type of
resin developed from soybean oil by Dr. J.C. Cowan, H.M.
Teeter and others).
Urease activity (“The urease test is used to determine
whether the degree of toasting of soybean oil meal is
adequate to develop its maximum nutritive value and
whether the urease activity has been sufﬁciently destroyed
to allow the addition of urea in formulating ruminant feed.”
Each test has both advantages and disadvantages).
Hemagglutinating protein (For the past 3 years the
NRRL has had a contract with the University of Minnesota
to investigate the toxic, hemagglutinating protein found in
raw soybean meal. The research has been conducted under
the direction of Dr. I.E. Liener).
Flash desolventizer (Discusses the design and purpose
of the ﬂash desolventizer, which removes most of the solvent
from the meal, leaving a residual solvent of only 0.2 to 0.8%

in the NRRL pilot plant).
Market potential survey (of drying oils).
Vinyl ethers (prepared from fatty alcohols).
Other research. Address: Northern Utilization Research
Branch, ARS, USDA, Peoria, Illinois.
3132. Staley Journal (Decatur, Illinois). 1956. Lyle C.
Woods to new position. Sept. p. 8.
• Summary: “A graduate of the University of Illinois he
took his master’s degree in organic chemistry at Bradley
University. After completing his work there he was with the
Northern Regional Research Laboratory in Peoria for ﬁve
years before coming to Staley’s.
“In his new work he will be in charge of coordinating
the sales with the development of new products by the
company’s research division. In recent years the Staley
company has brought out a number of chemical products.
Included in this group are lecithin, inositol, phytic acid,
calcium phytate, monosodium glutamate, modiﬁed vegetable
oils and industrial soy ﬂour.”
A portrait photo shows Lyle C. Woods.
3133. Dunlap, Lawrence H.; Reiff, Robert H. Assignors to
Armstrong Cork Company (Lancaster, Pennsylvania). 1956.
Copolymers of aryl oleﬁns and alpha beta ethlylenically
unsaturated carboxylic acid esters of oxidized nonfrosting siccative oils. U.S. Patent 2,767,151. Oct. 16. 4 p.
Application ﬁled 29 Aug. 1952. [3 ref]
• Summary: This invention relates to the production of
copolymers which can be used in the production of coatings
and which are particularly for use in the manufacture of
ﬂoor coverings as a binder for the ﬂoor covering. The oils
employed are known in the art as “nonfrosting siccative oils.
Such oils include the vegetable drying and semi-drying oils,
such as linseed oil, soya bean oil, perilla oil, safﬂower oil,
and the like.” Oxidized soya bean oil is used as the primary
oil in examples 3 through 8. Address: Lancaster Township,
Lancaster County, Lancaster, Pennsylvania.
3134. Chemurgic Digest. 1956. Estimated quantity and
wholesale value of major domestic agricultural products used
by industry in 1954-55. Oct. p. 6.
• Summary: Soybean isolated protein: 50,000,000 lb worth
$12,500,000 wholesale. Note 1. It is not clear from this
table what percentage of this isolated protein ﬁnds non-food
industrial uses (probably most) and what percentage is used
in foods.
Note 2. Navel stores include turpentine and rosin.
Furfural is made from corn cobs.
3135. Glidden Company (The), Chemurgy Div. 1956.
Soybeans that work in the ofﬁce may be the key to
improving your product (Ad). Business Week. Nov. 3. p. 68.
Also run in Soybean Digest. Nov. p. 28.
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• Summary: A photo ﬁlling the top half of the page shows
ﬁngers typing on a typewriter, with a cluster of soybeans in
the foreground.
“Here’s where Glidden soybean derivatives are at work
in your ofﬁces: Air conditioners and appliances–In rubber
and plastic parts.
“Ceilings and walls–In rubber and plastic parts.
“Furniture–In leather upholstery.
“Supplies–In paper and ink, varnish.
“Decorations–In felt-base ﬂoor covering, and drapery
textiles.
“Personnel–In cosmetics, textiles.”
This ad also appeared in Soybean Digest (Nov. 1956).
Address: 1825 N. Laramie Ave., Chicago 39, Illinois.
3136. American Lecithin Co. 1956. A comparative group of
pigment dispersion tests without and with the use of Alcolec
S. Data-gram from the Alcolec Laboratory PV #22. Nov. 9. 2
p. “Attention chief chemist.”
• Summary: Contents: Introduction. The dispersion system.
The test results. Tables (2).
“The test results: The ﬁneness of grind readings clearly
indicate that the dispersion obtained with the use of Alcolec
S had a greater ﬁneness of grind than when the pigment was
dispersed in an alkyd directly. Only in the case of Pigment I
the results were not as clear, because this pigment contained
a wider range of particle sizes and because two different
samples of the pigment were necessary for the experiments.
With the more uniform Pigments II and III the difference
between the dispersions amounted to approximately one unit
on the Hegman Scale.
“It can be assumed that the reason for this observation
is in the particle wetting caused by the surface interreaction
between the pigment surfaces and the Alcolec S and a
resulting more complete dispersion of the individual
particles, under the machine operation conditions.” Address:
57-01 32nd Ave., Woodside, Long Island 77, New York.
Phone: AStoria 4-4350, 4351.
3137. Chatﬁeld, Herbert Walter. Assignor to A. Boake,
Roberts and Company, Ltd. 1956. Process for reducing
free acidity in surface coatings containing carboxylic acid
derivatives. British Patent 859,466. Application date: 14
Nov. 1956. 5 p. Date of ﬁling complete speciﬁcation: 25 Oct.
1957. Complete speciﬁcation published: 25 Jan. 1961. [1 ref]
• Summary: Concerns reduction of free acidity in surface
coating materials. Heated epoxidized soybean oil is used to
reduce the free acidity or acid value of varnishes, oil, and
resins. Address: Carpenters Road, Stratford, London, E. 15
[England].
3138. Bataafsche (N.V. de) Petroleum Maatschappij. 1956.
Process for curing compounds having internal epoxy
groups. British Patent 812,735. Date of application and

ﬁling complete speciﬁcation: 15 Nov. 1956. 7 p. Complete
speciﬁcation published: 29 April 1959. Application made in
the USA: 17 Nov. 1955.
• Summary: Compounds having internal epoxy groups, such
as epoxidized soybean oil, can be cured and resiniﬁed with
an acid anhydride and a curing agent in the presence of an
amine activator to form hard, ﬂexible products. Address: 30
Carel van Bylandtlaan, The Hague, The Netherlands.
3139. Bloch, Herman S. Assignor to Universal Oil Products
Company (Chicago, Illinois; a corporation of Delaware).
1956. Insecticidal compounds. U.S. Patent 2,771,479. Nov.
20. 3 p. Application ﬁled 17 Oct. 1949. [6 ref]
• Summary: Reﬁned soybean oil can be used to make
these organic insect toxicants, which are formed by the
condensation of a polyhalogenated cyclic conjugated diene
with an unsaturated acid of the fatty acid series or certain
of its derivatives and especially its mono- and polyhydric
alcohol esters. Address: Chicago, Illinois.
3140. Cornes, Leslie George. Assignor to Foundry Services
Ltd. 1956. Improvements in or relating to exothermic
mixtures and the use thereof. British Patent 812,583.
Application date: 23 Nov. 1945. Date of ﬁling complete
speciﬁcation: 15 Nov. 1957. 11 p. Complete speciﬁcation
published: 29 April 1959. 12 drawings.
• Summary: The “Complete Speciﬁcation” is on pages 1-5.
Drawings are on pages 6-11.
An exothermic reaction characterized by the liberation
or release of heat. Combustion where heat is released is an
example of an exothermic reaction.
This patent concerns organic binders for exothermic
liners of feeding-head cavities in foundry molds.
Solid shapes resistant to water and not requiring baking
for use as exothermic linings for the riser or shrink-head
cavities of molds, are composed of ﬁne granular aluminum,
an oxidizer such as manganese dioxide or iron oxide,
possibly a ﬂuoride, a ﬁller such as sand or crushed bricks,
and a water-insoluble infusible polymeric binder. The binder
may be 5-8% phenol-formaldehyde resin; 10% of a 65%
solution of a glycerol phthalate alkyd resin in oil; or 3-6%
of a drying oil such as linseed, soybean, or castor oil, with
3-10% by weight of oil of an oxidizing accelerator such as
a perborate, persulfate, or naphthenate. Address: Long Acre,
Nechells, Birmingham 7, England.
3141. Golden Gate Paint and Varnish Production Clubs.
1956. Exposure characteristics of clear ﬁnishes for exterior
wood surfaces. Ofﬁcial Digest, Federation of Paint and
Varnish Production Clubs 28(382):1001-20. Nov. (Chem.
Abst. 51:17195h).
• Summary: Twenty-six resins, including oil varnishes,
alkyds, modiﬁed oils and latexes, were formulated into clear
ﬁnishes for exterior wood surfaces. Results are reported for
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12 months exposure. Finishes containing soybean oil are
included. Address: Club Technical Committee.
3142. Hayashi, Shizuka. 1956. The work of the JapaneseAmerican Soybean Institute. Soybean Digest. Nov. p. 20.
• Summary: This Institute was established in May 1956. The
initial work has concentrated on a study of the condition of
soybean from the USA and other countries when they arrive
in Japan. Additional studies have been made of the shoyu
and miso industries in Japan.
The Japanese soybean crop this season has been a poor
one, estimated now at about 170,000 tons, far below the
earlier estimate of 220,000 tons. These domestic soybeans
are preferred by makers of miso, shoyu, tofu, glue, and feeds.
To make up the total requirements of 954,130 tons, some
784,130 tons must be imported. This includes 10,000 tons
of Brazilian soybeans and at least 86,000 tons of Chinese
soybeans–both depending on the price.
New-crop U.S. soybeans purchased by Japan are
estimated as follows: 60,000 tons for October shipment,
110,000 tons for November shipment, and 30,000 tons for
December shipment. Total: 200,000 tons. The average price
is about $112 to $113/ton, C&F Japanese ports. A small
photo shows Shizuka Hayashi.
Note: This is the ﬁrst article seen by Shizuka Hayashi in
Soybean Digest. Address: Managing Director, JASI, Tokyo.
3143. Sreenivasan, B.; Brown, J.B. 1956. Isomerization
of linoleic, linolenic, and other polyunsaturated acids
with potassium tertiary butoxide and its application in
the spectrophotometric estimation of these acids. J. of the
American Oil Chemists’ Society 33(11):521-26. Nov. [27 ref]
• Summary: “Recent methods (1-5) of estimating
polyunsaturated acids are based on the observations that
conjugated polyunsaturated acids have deﬁnite absorption
peaks in the ultraviolet region of the spectrum (6, 7, 8)
and that acids having double bonds isolated by only one
methylene group can be converted to the conjugated isomers
by heating with alkali in water, alcohols, or ethylene
glycol...” Address: Dep. of Physiological Chemistry and Inst.
of Nutrition and Food Technology, The Ohio State Univ.,
Columbus, Ohio.
3144. Badische Anilin- & Soda-Fabrik Akt.-Ges. (BASF
AG). 1956. Improvements in the production of unsaturated
polyester resins and copolymers therefrom. British
Patent 806,730. Date of application and ﬁling complete
speciﬁcation: 20 Dec. 1956. 7 p. Complete speciﬁcation
published: 31 Dec. 1958. Application made in Germany: 21
Dec. 1955 and 24 Dec. 1955.
• Summary: Excellent lacquer resins are prepared by the
polymerization of α-unsaturated polycarboxylic acids and
polyhydric alcohols, plus reaction products of rosin or of
abietic acid and α-ethylenically unsaturated monocarboxylic

acids at a melt temperature of 140-250ºC in an inert
atmosphere.
Note: This is the earliest document seen (Aug. 2015)
that mentions unsaturated polyesters in connection with soy
oil. Address: Ludwigshafen on Rhine, Germany.
3145. Reznikova, L.S. 1956. Antigeny iz rastitel'nykh
veschestv dlya serologicheskikh reaktsii na siﬁlis [Antigens
from plant materials for serological tests for syphilis].
Vestnik Venerologii i Dermatologii (J. of Venereology and
Dermatology) 30(6):43-45. (Chem. Abst. 51:7552g). [Rus]
• Summary: Discusses antigens produced from soybean
meal. Webster’s Dictionary deﬁnes venereology as the
study of venereal diseases, i.e. contagious diseases, such as
gonorrhea or syphilis, that are typically acquired through
sexual intercourse.
3146. Zupancic, Tomislav. 1956. Upotreba soje i njenih
sastojaka [The use of soybeans and its components]. Strucni
Casopis Udruzenja Industrije Cokolade, Bombona i Keksa
Jugoslavije (Professional Journal of the Association of
the Chocolate, Candy, and Cookie Industry of Yugoslavia)
(6/7):15-16. [Ser]*
Address: Yugoslavia.
3147. Council of Scientiﬁc and Industrial Research. 1956.
The wealth of India: A dictionary of Indian raw materials and
industrial products. Raw materials. Vol. IV: F-G. New Delhi,
India: CSIR. See p. 142-50 (Glycine), plus p. XIII-XXI
(bibliography). [51 ref]
• Summary: “Attempts to popularise and extend soybean
cultivation in India have not met with much success so far.
Various reasons have been assigned to this. The market
demand for the seeds is not steady and there are few
indigenous industries based on soybean. Further, there are
other pulse and oilseed crops adapted to varied climatic and
soil conditions in India which satisfy the dietetic habits of the
people. It is considered, therefore, suitable for introduction
only in regions where pulses are not grown at present, e.g.
regions at elevations about 5,000 ft. This view has been
considered by some to be based on incomplete data.”
Table 2, titled “Estimated acreage and production of
soybean in some Indian states,” gives statistics for 19481952. The leading state is Jammu and Kashmir (India’s
northernmost state). In 1948-49 (the latest year for which
complete data is available) Jammu and Kashmir produced
502 tons of soybeans on 1,757 acres. Corresponding ﬁgures
for other states, ranked in descending order of acreage,
are Assam (208 tons/1,230 acres), Orissa (147/988), West
Bengal (147/800), Madhya Pradesh (12/67), and Uttar
Pradesh (1/33).
Note 1. This is the earliest document seen (Jan. 2009)
that gives soybean production or area statistics for South
Asia.
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“Soybean is grown in India mainly for food and forage.
It is generally raised as a kharif crop, sown at the outbreak
of the monsoon in June or July and harvested in DecemberJanuary... Soybean is raised either pure or in mixture with
maize; in some parts of Assam it is grown along with aus
paddy. Being a legume, soybean can be cultivated with
advantage as a rotation crop with potato, as in Assam, or
with sugarcane, as in Bihar. It is grown as a green manure or
cover crop in tea estates...
“Uses: Soybean ranks high among the leguminous
crops of the world. It is grown mainly as a food crop in
China, Japan and other countries of east Asia. The seeds are
consumed green, dry or sprouted, whole or split. Green seeds
are used as vegetable; roasted and salted seeds are used in
cakes and candies. The seeds are ground into ﬂour and used
for bakery products. They are also processed to give a milklike product, curd or cheese. A variety of fermented products
is prepared, including sauces which furnish the basic
ﬂavouring in Chinese and Japanese dishes. Soybean has been
used as a raw material in a variety of processing industries
in U.S.A. The fatty oil extracted from the seeds is used for
edible and industrial purposes...
“In India, soybean has not attained much importance as
a food crop. The seeds are consumed locally after splitting as
dal. They are also parched and used as bhunja or ground into
a meal (sattu) and used in food preparations; a fermented
product is prepared from soybean in Manipur. Soybean
possesses a characteristic nutty or beany ﬂavour which
is not much favoured in India. Efforts have been made to
select types devoid of the ﬂavour and to popularise the use
of soybean in non-cereal catering organizations for such
preparations as porridge and biscuits. Considerable work has
also been done to popularise the use of soybean ‘milk’.”
A detailed discussion is given of each of the following
“soybean products: Soyﬂour, soysprouts (Sprouted soybean
is used as a green vegetable [but not in India] and is reported
to possess high nutritive value), soymilk, soybean oil,
soybean lecithin, soybean meal.” Table 5 (p. 148) gives the
“composition of some soybean products,” based on earlier
publications: “Soyﬂour (defatted or full fat), soysprouts,
soycurd.”
Note 2. This is the 4th earliest English-language
document seen (Aug. 2013) that contains the word “soymilk”
(one of two documents).
Note 3. This is one of the earliest English-language
documents seen (Sept. 2006) that uses the term “soy bean”
in a new way–as a singular noun, like corn or wheat, not
preceded by “the.” Examples: “... there are few indigenous
industries based on soybean.” “Estimated acreage and
production of soybean in some Indian states.” “Soybean
is grown in India mainly for food and forage.” This usage
originated in developing countries. Address: India.
3148. Taeufel, K.; Vogel, R. 1956. Zur analytischen

Kennzeichnung der Oxydationsbereitschaft ungesaettiger
Fette [Analytical signs of the tendency to oxidation of
unsaturated fats]. Ernaehrungsforschung 1(1):142-48.
(Chem. Abst. 51:15969f). [7 ref. Ger]
• Summary: Reﬁned soybean oil was investigated for
peroxide and acid development.
3149. U.S.I.S. (United States Information Service). 1957. Le
soya et ses multiples usages [The soybean and its multiple
uses] (Black and white motion picture). USA: All-Scope
Pictures, Inc. 35 mm. 15 min and 50 seconds. *
• Summary: As of 10 Sept. 2010 this silent ﬁlm was
available on the Web at http://www.ina.fr/ economie-etsociete/ vie-economique/ video/VDD09016158/ le -soya-etses- multiples-usages. fr.html. It shows an American farmer
growing soybeans and his wife cooking with them, making
soy sprouts, soymilk, biscuits and cake with soy ﬂour. It
also shows various industrial uses of soybeans such as paint,
soap, and plastics.
3150. Dow Chemical Company (a Corporation of Delaware).
1957. Improved phenolic synthetic resin drying oils. British
Patent 811,568. Date of application and ﬁling complete
speciﬁcation: 18 Jan. 1957. 18 p. Complete speciﬁcation
published: 8 April 1959. Application made in the USA: 26
Jan. 1956.
• Summary: “This invention has reference to improved,
synthetic drying esters having an oily consistency which
are especially suited for providing superior protective ﬁlm
coatings of the type ordinarily obtained with conventional
oleoresinous varnishes.”
This patent contains 7 large tables. Address: Midland,
Midland Co., Michigan.
3151. Rowland, Stanley Paul. Assignor to Rohm &
Haas Company. 1957. Verfahren zur Herstellung von als
Weichmacher fuer Vinylharze brauchbaren Polymerisaten
[Process for preparing useful polymers suitable as
plasticizers for vinyl resins]. German Patent 1,035,898. Jan.
31. 3 p. Issued 7 Aug. 1958. Priority (in USA): 2 Feb. 1956
(Chem. Abst. 55:17080d). [1 ref. Ger]
• Summary: Epoxidized soybean oil is used.
Note: Soy is mentioned 13 times in this patent, but
only in the form “Sojaöl” (soyoil). Address: Philadelphia,
Pennsylvania.
3152. Foreign Agriculture (USDA Foreign Agricultural
Service). 1957. The versatile soybean has become the United
States fourth-ranking farm export. 21(1):18-19. Jan.
• Summary: “Twenty years ago soybeans were a
comparatively minor crop in the United States. Most of
them were used for hay or soil enrichment, and only a small
part was harvested for beans. Yet in the next two decades
soybeans were to become a leading U.S. agricultural product,
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ranking just below wheat, tobacco, and cotton in dollar
export value.
“A more versatile plant than the soybean has never
been known to science, and its development is one of the
agricultural marvels of this century. Its early history is lost
in obscurity; ancient Chinese literature, however, reveals
that it was extensively cultivated and highly valued as a
food centuries before written records were kept. Introduced
into Europe in the 1700’s and to America in 1804, it had a
place only in botanical gardens, where it was regarded as a
curiosity rather than a plant of economic importance.
“Requiring a hot, moist growing season, the soybean
never adapted itself to Europe. And even in the United
States, where many areas resemble China in soil and climate,
the soybean was slow to take hold. But like many other farm
crops, the soybean was projected into world trade by the
events of history, the ﬁrst being the Sino-Japanese War in
1895. Food requirements for Japanese troops in Manchuria
led to an increase in soybean production. When the troops
were withdrawn, a soybean surplus developed. Then two
things happened: Chinese farmers poured into Manchuria
as immigration restrictions were eased, and the Japanese,
through treaty rights acquired in Manchuria after the RussoJapanese War, began an extensive export trade with Europe
in soybeans and soybean oil.
“It was World War II that gave the United States preeminence in soybeans, and eventually led to its becoming the
world’s largest exporter of this commodity. Production had
ﬁrst begun to show some commercial importance after the
First World War, and during the 1920’s and early 1930’s it
has climbed steadily. But in 1942 it shot up to a new high in
response to strong wartime demand for domestic sources of
fats and oils and oilseed meal.
“After the war, U.S. soybean production, instead of
declining, continued to mount. China, formerly the world’s
largest soybean exporter, was entangled in political strife,
and its production and trade had fallen off. Europe, just
starting its economic recovery, needed fats and oils and
animal feed. And Japan–now the biggest customer for U.S.
soybeans–was not only cut off from its Manchurian supplies
but badly in need of food.
“How U.S. soybean production and trade developed
in those years is a tribute to U.S. farmers. In 1936, acreage
totaled 7.2 million acres, of which 2.4 million were harvested
for beans. Total production was 34 million bushels; exports,
nil. By 1956, acreage had expanded to 22 million, of which
21 million were harvested for beans. Production reached
457 million bushels; exports are forecast at over 75 million
bushels, about 10 million more than the previous year. At the
same time, domestic consumption of soybeans and soybeanproducts increased tenfold in this 20-year span.
“Greater demand is only partly responsible for this
tremendous gain. To scientiﬁc research must go much of the
credit. Through hybridization and selection the original eight

varieties [sic] which were brought to the United States have
been developed into some 2,500 distinct types. Yields have
been increased and area of cultivation extended. But even
more important are the many uses to which the bean is now
put.
“For centuries soybeans, because of their high protein
content, have been an important food in the Far East, where
they are roasted, boiled, pounded into ﬂour, eaten as sprouts,
converted into milk, curds, sauces, and other edible forms.
In the United States, however, soybeans won approval ﬁrst
as a legume. Introduced into the Southeastern States–though
production now is largely concentrated in the Corn Belt–they
were grown for hay, or were plowed back into the soil. Only
a small part was harvested for beans, which, in turn, were
pressed into oil for use in paints, varnishes, soaps, and other
industrial products. The meal, of course, was used as animal
feed, as it is today.
“What boosted soybeans out of their hay-and-fertilizer
status was the development of processing which removed
disagreeable ﬂavor from the oil. Immediately there opened
up a whole new ﬁeld–oil for the manufacture of shortenings
and margarine. During World War II, when cotton production
was cut back, reducing the amount of cottonseed oil
available, the production of soybean oil expanded; and,
today, shortenings and margarine are the two most important
soybean oil products. The soybean meal produced along
with the oil is an excellent high protein feed and its use has
expanded rapidly.
“So adaptable is the soybean that many scientists say
only a start has been made in exploring its possible uses.
Even so, the list is long. Its meal has adhesive qualities,
and thus is used in plywood adhesives, orchard sprays,
ﬂoor coverings, paper lamination, magazine and wallpaper
coatings, and so forth. Its oil contains lecithin, a minor
phosphorous compound with emulsifying properties and
also nutritive value. And so it [lecithin] is used not only in
shortenings and margarine, but in cosmetics, confectionery,
and resins, and in vitamin tablets as an absorption aid.
The oil’s fatty acids are important constituents in soaps,
detergents, plasticizers, resins, and paints. And as a food,
soybeans as beans or as ﬂour have won recognition in this
country.
“U.S. soybean exports are not in these derivative
products but in beans, oil, and meal. Beans alone rank ﬁfth
among U.S. agricultural exports,” and the beans, oil, and
meal together rank fourth. “Japan is the largest market,
Europe next–particularly Western Germany. And last year
large quantities of oil went to Spain, Greece, and Chile,
largely under P.L. 480 programs.”
A photo shows a hydraulic press, used to extract oil
from soybeans; “the cake of meal that is left makes a highly
nutritious livestock feed.”
3153. Karrh, John H. 1957. The unusual zein ﬁber Vicara.
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Chemurgic Digest. Jan. p. 9-10.
• Summary: Virginia-Carolina Chemical Corp. has
developed Vicara, a man-made ﬁber from corn protein (zein).
Seven advantages of this ﬁber over its natural and artiﬁcial
counterparts are discussed. Various other ﬁbers have been
spun from milk, peanuts, and soybeans. “The majority of the
man-made protein ﬁbers have failed to meet the requirements
of the textile industry primarily because of their inferior
resistance to water and to the hot liquids encountered in
textile processing. Comparisons of the dry and wet tenacities
of various protein ﬁbers to wool indicate that zein ﬁbers are
the best man-made protein ﬁbers yet produced.”
A description is given of how the ﬁber is made by
pumping the zein solution through spinnerets into an acidcoagulating bath. The resulting ﬁbers, collected in the
form of a tow, which is stretched so that the long protein
molecules become lined up parallel to one another and
to the ﬁber. “It is then given a formaldehyde treatment
which introduces chemical cross-links between the protein
molecules to give a strong practical ﬁber... The ﬁber is
produced in a variety of sizes or deniers ranging from 2 to 15
deniers, or 16 to 45 microns in diameter.” Address: VirginiaCarolina Chemical Corp.
3154. Silbert, Leonard S.; Port, William S. 1957. Epoxidized
esters of fatty acids as internal and external plasticizers for
polyvinyl acetate. J. of the American Oil Chemists’ Society
34(1):9-11. Jan. [9 ref]
• Summary: “A growing market has been developing for
polyvinyl acetate emulsions as a component of water-base
paints.” Discusses epoxidized soybean oil as plasticizer.
Address: Eastern Regional Research Lab., Philadelphia,
Pennsylvania.
3155. Zankl, Erich; Hebermehl, Reinhard. Assignor to
Farbenfabriken Bayer Akt.-Ges. (Leverkusen-Bayerwerk).
1957. Verfahren zur Herstellung von thixotropen
Urethanölen [Process for the manufacture of thixotropic
urethane oils]. German Patent 1,049,575. Feb. 2. 3 p. Issued
9 July 1959 (Chem. Abst. 55:4007h). [5 ref. Ger]
• Summary: Soybean oil can be used as the main ingredient
in a drying thixotropic oil. It is subjected to interesteriﬁcation
to produce paints and surface coatings.
Note: Soy is mentioned 3 times in this patent, but only
in the form “Sojaöl” (soybean oil). Address: Leverkusen
[Germany].
3156. Mayhew, Raymond L.; Yeager, John A. Assignors to
General Aniline & Film Corporation (New York, N.Y., a
corporation of Delaware). 1957. All purpose detergent bar.
U.S. Patent 2,781,321. Feb. 12. 4 p. Application ﬁled 12 May
1953. [9 ref]
• Summary: “This invention relates to the production of a
detergent bar or cake and more particularly to an all purpose

detergent bar suitable for use in soft water, hard water and
sea water.”
Note: This is the earliest U.S. patent seen (Dec. 2015)
in which the word “Alcolec” (a lecithin product made by
American Lecithin Co.) is mentioned. On page 3, at the
bottom of column 5 we read: “Alcolec S is lecithin.” This
date is important because American Lecithin Company
(ALC) published many undated brochures promoting
Alcolec. From this patent we have a rough idea of when
Alcolec was ﬁrst made. ALC did not mention Alcolec in its
own patents until about 1975-77.
Lecithin is mentioned twice in this patent. Soy is
mentioned only once in the form of “soy-bean oil.” Address:
1. Phillipsburg, New Jersey; 2. Easton, Pennsylvania.
3157. Rohm & Haas Company (a Corporation of Delaware).
1957. Polyesters and condensation products thereof with
aminoplasts. British Patent 815,179. Date of application and
ﬁling complete speciﬁcation: 27 Feb. 1957. 10 p. Complete
speciﬁcation published: 17 June 1959. Applications (two)
made in the USA: 5 March 1956.
• Summary: Concerns polyesters and amine modiﬁed
polyester coating compositions. Improved coating
compositions result from condensation of polyesters and
amines or amine resins. Address: 222 West Washington
Square, Philadelphia 5, Pennsylvania.
3158. Bloomquist, Samuel L. 1957. A study of alkyd
modiﬁed house paints. By Gum 28(1):9-11, 14. Jan/Feb.
(Chem. Abst. 51:8449c).
• Summary: Speciﬁc results of tests of soya-alkyd vehicles
(containing 20% alkali reﬁned soybean oil) used with a
series of paints with high and low levels of zinc oxide are
shown. Address: Technical Service Lab., Detroit, Michigan.
3159. Pigott, George M.; Stansby, M.E. 1957. Iron sulﬁde
discoloration of tuna cans. No. 5–Effect of salt, oil, and
miscellaneous additives. Commercial Fisheries Review
19(2):7-9. Feb. (Chem. Abst. 51:17009c). [5 ref]
• Summary: Soy oil without salt caused no discoloration.
Address: 1. Formerly Chemical Engineer, Continental Can
Co., Seattle, Washington; 2. Chief, Paciﬁc Coast and Alaska
Technical Lab., Branch of Commercial Fisheries, U.S. Fish
and Wildlife Service, Seattle, Washington.
3160. Takahashi, Teizo. 1957. [Glutamic acid hydrochloride
by fermentation]. Japanese Patent 1088. Feb. 15. (Chem.
Abst. 52:7614e). [Jap]*
• Summary: In the preparation of glutamic acid
hydrochloride, raw seed proteins are hydrolyzed with a
proteolytic enzyme, then treated with hydrochloric acid.
An aqueous suspension of soybeans or defatted soybeans
is cultured with a microorganism such as Bacillus pumilus
until the proteins become water soluble. The solution is

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1204
hydrolyzed with 10% hydrochloric acid, then ﬁltered, etc.

Regional Research Lab., Peoria, Illinois 61604.

3161. Christian, Moss B.; Ladd, Horace F. Assignors to
Chicago Mill & Lumber Company (Chicago, Illinois). 1957.
Glue. U.S. Patent 2,784,106. March 5. 2 p. Application ﬁled
21 Feb. 1955. [4 ref]
• Summary: This adhesive compound is used in the
preparation of paper-covered wood veneer in which the
paper is applied to the veneer while the latter is in a wet,
swollen condition. The main ingredients in the composition
(expressed as parts by weight) are: Soya bean ﬂour 100, lime
1 to 15, sodium hydroxide 2 to 10, gasoline insoluble resin 5
to 20, sodium silicate 7.5 to 20, phenolic compound 0.025 to
1, and petroleum distillate 1.66 to 25. Address: Louisiana.

3165. Ross & Rowe, Inc. 1957. 30 years of lecithin
experience (Ad). Soybean Blue Book. p. 96.

3162. American Lecithin Co. 1957. The inﬂuence of Alcolec
S lecithin on pigment dispersion in alkyd paints. Datagram from the Alcolec Laboratory. PV #24. March 22. 5 p.
“Attention: Chief chemist.” [3 ref]
• Summary: Contents: Introduction. The dispersion effect
of Alcolec S in Milling. The inﬂuence of Alcolec S on the
redispersibility of settled pigmentation. Some application of
Alcolec S lecithin in alkyd paints. Applications of Alcolec
S in a urea modiﬁed short oil baking enamel. The inﬂuence
of Alcolec S on styrenated alkyd paints. Alcolec S in vinyl
toluene alkyd paints. Summary. Tables (VI). Address: 57-01
32nd Ave., Woodside, Long Island 77, New York. Phone:
AStoria 4-4350, 4351. Cable address: Armandmay.
3163. Campbell, J. Allan; Shepherd, D.A.; Johnson, B.A.;
Ott, A.C. 1957. The separation of stigmasterol from soybean
sterols. J. of the American Chemical Society 79(5):1127-29.
March. [18 ref]
• Summary: This article describes several new esters of
stigmasterol and a new process for the isolation stigmasterol
of about 88% or better purity from soybean sterols via the
alpha-naphthylcarbamates.
“Stigmasterol, one of the most abundant raw material
for the synthesis of steroid hormones, was separated from
soybean sterols* in 1911 by Matthes and Dahle.” (Footnote:
*”Soybean sterols as obtained from the unsaponiﬁable
fraction of soybean oil generally contain 12-25%
stigmasterol; the remainder is largely various sitosterols”).
Table 1 gives about 22 derivatives of stigmasterol.
Address: Research Laboratories, The Upjohn Co.
3164. Danzig, M.J.; O’Donnell, J.L.; Bell, E.W.; Cowan,
J.C.; Teeter, H.M. 1957. Reactions of conjugated fatty acids.
V. Preparation and properties of Diels-Alder adducts and
their esters from trans, trans-conjugated fatty acids derived
from soybean oil. J. of the American Oil Chemists’ Society
34(3):136-38. March. [10 ref]
• Summary: All of the esters (except allyl) appeared to
be primary plasticizers for this plastic. Address: Northern
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• Summary: This half-page ad states: “... “Pioneers and
Leaders in developing Lecithin Uses. Leaders in Lecithin
Sales.
“We enjoy the conﬁdence of both Lecithin users and
manufacturers.
“Backed by a staff of competent technical men with
practical Lecithin experience who Know Lecithin uses and
manufacture.
“Consult us on your Lecithin problems.”
An illustration at the top shows a globe around which is
wrapped a banner; on it is written: “Lecithin headquarters of
America.”
Note: If the company has 30 years of Lecithin
experience, they must have been started in about March
1927–which is 4 years earlier than the earliest record we
have been able to ﬁnd. Address: 50 Church St., New York 7,
N.Y.; Wrigley Bldg., Chicago 11, Illinois.
3166. Lewis, John Richard. Assignor to Imperial Chemical
Industries Ltd. 1957. Improvements in or relating to the
manufacture of copolymers of oil-modiﬁed alkyd resins
and vinyl compounds. British Patent 841,700. Application
date: 1 April 1957. 7 p. Date of ﬁling complete speciﬁcation:
28 March 1958. Complete speciﬁcation published: 20 July
1960.
• Summary: A dehydrated alkyd resin made of castor oil and
soybean oil was copolymerized. Address: Imperial Chemical
House, Millbank, London, S.W.1 [England].

has occurred with prior adhesives.” Address: Seattle,
Washington.
3169. Green, E.; Graham, R.W.; Gardner, H.S.; Holmes,
A.W. Assignors to Unilever. 1957. [Aging of alkaline
solutions of globular proteins for spinning solutions]. Dutch
Patent 84,724. April 15. (Chem. Abst. 52:13282b). [Dut]*
• Summary: The time required to obtain a spinning solution
from which ﬁlaments can be formed by extrusion into a
coagulating bath is considerably shortened by addition to the
aging solution of an agent such as organic acids, inorganic
acids, and salts. The process is particularly applicable when
soybean and groundnut proteins are used.
3170. Kawakami, Y. Assignor to Kawakami Research
Institute. 1957. [Liquid soap]. Japanese Patent 2379. April
18. (Chem. Abst. 52:4218b). [Jap]*
• Summary: Soybean oil fatty acids are used to make a
transparent soap product.

3167. Detrick, Stanley R.; Barthel, Eric. Assignors to E.I.
du Pont de Nemours & Company (Wilmington, Delaware).
1957. Cellular plastic materials which are condensation
products of hydroxy containing fatty acid glycerides and
arylene disocyanates. U.S. Patent 2,787,601. April 2. 4 p.
Application ﬁled 3 March 1953. [4 ref]
• Summary: These lightweight, improved cellular plastics
are used as insulation material. They can be easily
prepared in the place where they are needed and need not
be premolded. One of the prepolymers used was made of
“heavy-bodied soya oil (hydroxyl No. 49)” and 2,4-tolylene
diisocynate. Address: 1. Wilmington, Delaware; 2. New
Castle, Delaware.

3171. American Lecithin Co. 1957. The inﬂuence of
Alcolec S on a chlorinated rubber paint. Data-gram from the
Alcolec Laboratory PV #25. April 23. 4 p. “Attention Chief
Chemist.”
• Summary: Contents: Introduction. The test paints (vehicle,
pigment, solvents; with and without lecithin). Storage in
half-ﬁlled containers. Behavior of the paints applied on
panels. Weather-Ometer exposure of the panels. Tables (6).
Summary.
“Summary: The use of Alcolec S in chlorinated rubber
paints showed interesting characteristics throughout
the series of tests which indicate its value in further
development of trafﬁc paints using a chlorinated rubber
base. The inﬂuence of the Alcolec S was especially
evident in counteracting the very heavy skin formation
which occurred in the stored lecithin-free paint, and in the
increased reﬂectance readings for the paints on wood after
the washability test. These are factors in the usefulness of
chlorinated rubber base paints.”
Note: This “Data-Gram” is typewritten on a blank sheet
of paper, not on a letterhead. Therefore no company name,
address or other contact information is given.

3168. Sheeran, Norman J. Assignor to American-Marietta
Corp. (Seattle, Washington; a corporation of Illinois). 1957.
Method of forming an adhesive for insulation boards and
the product thereof. U.S. Patent 2,788,305. April 9. 6 p.
Application ﬁled 23 June 1954. 1 drawing. [6 ref]
• Summary: “My invention relates to soy ﬂour protein
adhesives and, more particularly, to a method of forming
an adhesive for insulation boards and the product thereof.
Brieﬂy, the invention concerns laminating insulation boards
with a soya ﬂour adhesive which minimizes the destruction
of the water resistant characteristics of the boards that

3172. Kita, Donald A. Assignor to Chas. Pﬁzer and Co., Inc.
(Brooklyn, New York; a corporation of Delaware). 1957.
Production of glutamic acid by Cephalosporium. U.S. Patent
2,789,939. April 23. 2 p. Application ﬁled 28 Oct. 1954. [3
ref]
• Summary: Good yields of L+ glutamic acid (d-glutamic
acid) were obtained for use as a ﬂavor enhancer of meat
products. A fermentation employing certain fungi which
are strains selected from the genus Cephalosporium were
used. They were grown on nutrient media under aerobic
conditions. In Example 4, 4% by weight of soybean meal
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was used as a source of growth substances. Address: Jackson
Heights, New York.
3173. Argus Chemical Corporation. 1957. Polyvinyl chloride
stabilizer. British Patent 841,890. Date of application and
ﬁling complete speciﬁcation: 29 April 1957. 4 p. Complete
speciﬁcation published: 20 July 1960. Application made in
the USA: 15 May 1956.
• Summary: Epoxidized soybean oil is a minor ingredient in
this stabilizer. The main ingredient is a resin containing 96%
vinyl chloride. Address: 633 Court St., Brooklyn 31, New
York.
3174. Johnson, J.L.; Grostic, M.F.; Jensen, A.O. 1957.
Determination of stigmasterol in soybean sterol mixtures by
infrared method. Analytical Chemistry 29(4):468-70. April.
[9 ref]
• Summary: “Soybean sterols are elaborate mixtures
containing stigmasterol and a predominance of sitosterols.”
“The 22,23-double bond was recognized as trans, like
that of ergosterol, from the presence of the IR spectrum
of a characteristic band at 10.3 µ, and this band formed
the basis of a method of analysis (see Johnson, Grostic
and Jensen 1957) developed at the Upjohn laboratories
in an investigation of the isolation of stigmasterol from
soy sterols.” Address: Research Div., The Upjohn Co.,
Kalamazoo, Michigan.
3175. Rigamonti, R.; Spaccamela Marchetti, E. 1957.
Aumento della siccatività di oli vegetali mediante
trattamento con furfurolo [Improvement in drying
properties of vegetable oils by furfural treatment]. Chimica
e L’Industria (Milan) 39(4):261-64. April. (Chem. Abst.
51:13416b). [22 ref. Ita]
• Summary: Heating soybean oil improves the drying
time by 50%. Address: Istituto di Chimica industriale del
Politecnico, Torino.
3176. Soybean Digest. 1957. Honeymead expands further:
To add deodorization system to world’s largest solvent plant.
April. p. 30-31.
• Summary: Honeymead Products Co. of Cedar Rapids,
Iowa, was in the livestock feed business in the 1930s.
The company built its ﬁrst oil extraction plant when faced
with the problem of maintaining a continuous ﬂow and
economical supply of soybean meal. Honeymead installed a
solvent extraction plant, unlike the typical plant of that day,
which used comparatively inefﬁcient expellers. The company
was able to place itself in a more competitive position in the
feed business by providing its own soybean oil meal for use
in feed mixtures and by marketing the oil.
The Honeymead plants were sold when World War
II broke out. Honeymead remained a liquid corporation
throughout the war years. When the principals returned from

service, like many temporarily interrupted businessmen,
they turned to the task of picking up the pieces. Honeymead
management bought a crushing plant at Mankato, Minnesota
in 1948. The plant had 2 expellers and the ﬁrm added 3
more.
At Mankato, Honeymead soon added a 150 ton per day
solvent extraction plant and “very shortly thereafter junked
most of the equipment purchased only a few years before.
In 1953 Honeymead “awarded a contract to the
Blaw-Knox Co. of Pittsburgh [Pennsylvania] for design,
engineering, and construction of what was at the time the
world’s largest solvent extraction plant–a 500-ton-per-day
Rotocel.”
“In 1955 Honeymead installed a continuous reﬁning
system for degumming soybean oil.”
In late 1956 Honeymead completed installation of
another Blaw-Knox Rotocel, capacity 1,200 tons per day,
again the world’s largest. Contains a detailed description of
the Rotocel solvent process used at Mankato. Honeymead
now produces 2 types of soy ﬂour which are used mainly as
an industrial adhesive, a 44% and a 50% protein meal, and a
line of extruded pellets for livestock feed.
Photos show: (1) Lowell Andreas (president), James
Maslon (vice president of production), W.B. Cox (in charge
of specialty sales), and Thayer Mullan (in charge of soybean
sales). (2) A workman at the base of the base of the 1,200
ton Rotocel with miscella tank in the background. (3) A
tumbling, counter-current air cooler.
3177. Hennessy, Douglas J.; Moshy, Raymond J. Assignors
to American Lecithin Company, Inc. (Woodside, New
York, a corporation of Ohio). 1957. Processes of enhancing
phosphatides and other organic materials. U.S. Patent
2,791,594. May 7. 5 p. Application ﬁled 11 Feb. 1952. [11
ref]
• Summary: “It is among the particular objects of the
present invention to develop a procedure of enhancing
organic compounds, such as phosphatides or lecithin, which
will enable great increase in their miscibility in various
solvents and particularly aqueous compositions or water
and at the same time substantially preserve and retain the
organic complex or molecular structure without substantial
destruction, charring or breaking down into simpler or less
complex molecular structures or polymerization into tarry or
gummy more complex structures.
“Lecithin either in substantially oil-free form or in its
commercial composition in which there is a mixture of about
67% of lecithin and 33% of soya bean oil cannot be widely
utilized because it is difﬁcult to disperse it or dissolve it in
water or aqueous media.
“Lecithin or phosphatides normally will not readily
mix in other ﬂuids and there is considerable difﬁculty in
obtaining dispersions thereof, and because of its resistance
to miscibility with water or aqueous liquids, the possibilities
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of its usefulness in lubricating or grinding oils, in the
preparation of aqueous dispersions and stable emulsions and
in the treatment of textiles or in processes of pigment wetting
are quite limited.”
Lecithin is mentioned 84 times in this patent. Soy is
mentioned 5 times in the forms “soya bean oil,” “soya
beans,” “soya bean” and “soya oil.” Address: 1. Teaneck,
New Jersey; 2. New York, NY.
3178. Hunter, Edward Allen; Bailey, Augustus. Assignors
to Esso Research and Engineering Company (Elizabeth,
New Jersey). 1957. Verfahren zur Herstellung waessriger
Harzdispersionen [Process for the preparation of aqueous
resin dispersions]. German Patent 1,148,380. May 15. 5 p.
Issued 9 May 1963 (Chem. Abst. 59:6188c). [5 ref. Ger]
• Summary: Aqueous resin dispersions from cracked
petroleum fractions. An amine-ethylene oxide condensation
product from soybean oil is used. The resulting ﬁlm is clear
and tough.
Note: Soy is mentioned 10 times in this patent, but
only in the form “Sojaöl” (soy oil). Address: Baton Rouge,
Louisiana.
3179. Archer-Daniels-Midland Co. 1957. Lecithin–Is it a
miracle substance? Soybean Digest. May. p. 32. Reprinted
from Archer-Daniels- Midland Co.’s Archer.
• Summary: “Reprinted from Archer-Daniels-Midland Co.’s
Archer.
“For approximately 20 years, Archer-Daniels-Midland
Co. has been manufacturing and marketing the product
which probably comes closest to being a ‘wonder drug’ and
the world’s most versatile commodity.
“Actually, lecithin is not a drug but a natural substance
found in almost all living cells, especially nerve cells and the
brain. It is also present in eggs, nuts, grains, seeds and dairy
products. Lecithin forms about 2¼% of the dry material of an
egg yolk, which provides the richest source of the material in
the human diet.
“Lecithin belongs to a group of substances chemists
call phosphatides and which are described as occupying
a position between fatty oils and proteins. The lecithin
molecule has a Jekyll and Hyde personality. One part is
attracted to water while the other part is attracted to fats. This
mixture gives lecithin collodial and emulsifying properties
that make it useful in industries ranging from confections to
cosmetics.
“As far as the individual is concerned, lecithin holds
wonderful possibilities as a ‘health-giving’ substance. A
variety of human ills has been alleviated or even cured after
several weeks or months of taking lecithin regularly.
“For Heart Disease: A complex, phosphorized, fatty
material, lecithin contains a substance called choline which
is regarded as a vitamin. A Toronto doctor proved that
when choline is present in the body in sufﬁcient amounts,

it removes excess fats from the liver. Ordinarily, there is
not enough choline in the human diet to make the liver
function at its best. Choline in lecithin may help in the proper
disposition of body fats.
“Lecithin also contains inositol which exists in all
body cells. Since the material is an emulsiﬁer it is believed
that it aids the blood in carrying fats. In younger people
blood returns to normal about 3 hours after a meal of fats.
Experiments have shown that older people retain fats in the
blood for a longer period of time, thus providing more time
and a better chance for fats to deposit in the tissues. Such
deposits, called cholesterol, cause hardening of the arteries
and high blood pressure.
“When cholesterol forms on the inside of the main
arteries leading from the heart, they can partly close off the
blood stream and cause coronary thrombosis. Should a piece
of the deposit break loose and enter the bloodstream, it may
reach the heart and cause death. It is thought that lecithin
emulsiﬁes excess cholesterol and reduces extra deposits to
normal. If high blood pressure is due to cholesterol deposits,
some authorities believe lecithin will cause blood pressure to
return to normal.
“In some cases lecithin has raised low blood pressure to
normal, improved or helped in curing cases of arthritis and
rheumatism and even helped early, mild cases of diabetes.
When used as a dietary supplement, lecithin has aided in
alleviating malnutrition and in building resistance to disease.
Very possibly the human diet has changed so much that
people today do not get the amount of lecithin required for
the metabolism of food. Perhaps, after the age of 50, we need
an extra boost.
“Lecithin affects what we eat, what we wear and
many of the articles and products we use every day. In
manufacturing chocolate, lecithin reduces cost and at the
same time improves the quality of the chocolate. Lecithin
causes fat in chocolate to spread evenly, thus reducing the
amount of cocoa butter necessary in production.
“Added to margarine, lecithin improves baking and
frying qualities of the ﬁnal product and makes a more
uniform distribution of water throughout the fat. It permits
margarine to froth and brown during frying like actual butter.
One of the ﬁrst uses of lecithin was its addition to margarine.
When added to butter in larger amounts, lecithin improves
butter ﬂavor. It was known that butter actually contained
lecithin, but the product was destroyed in processing
margarine. Egg yolk was ﬁrst added to margarine to give it
the qualities of butter. Now lecithin does the same job more
efﬁciently and economically.
“In bakery goods such as cake, cookies and packaged
biscuits, the addition of lecithin increases baking volume
and improves texture. Lecithinized bakery goods require less
fat, and freshness is preserved far beyond the normal period
because fat oxidizes less rapidly.
“Unlimited in Industry: Industrially, the uses of lecithin
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are unlimited. Added to paints and printing inks, it improves
dispersion of pigments in vehicles and retards pigment
settling.
“Among other things, lecithin increases the efﬁciency of
soap because of its emulsifying powers; serves as a softener
and facilitates mixing in the production of rubber products;
produces more even dyeing, greater color brilliancy and
improved ﬂexibility in dyeing fabrics.
“Soybean oil contains from 2 to 3% lecithin. The
ingredient interferes with many commercial uses of the oil
and is therefore removed by a steam process treatment. At
ﬁrst lecithin was considered a waste product, but many uses
were subsequently discovered. It became inexpensive and
available in quantity through commercial development.
“Crude soybean oil undergoes a de-gumming process
and the resulting lecithin is a golden brown, viscous ﬂuid.”
3180. Dietrich, K.R. 1957. Die Erzeugung B-12 haltinger
Beifuttermittel aus Brennereischlempen [Production of
vitamin B-12 containing feed supplements from distillery
slops]. Branntweinwirtschaft 79(10):196-98, 200. May.
(Chem. Abst. 51:12379h). [12 ref. Ger]
• Summary: Soybeans are included. Address: PhD, Abt.Direktor der frueheren Reichsmonopolverwaltung fuer
Branntwein, Berlin.
3181. Schneider, W.J.; Gast, L.E.; Melvin, E.H.; Glass, C.A.;
Teeter, H.M. 1957. Reactions of unsaturated fatty alcohols.
II. Polymerization of vinyl ethers and ﬁlm properties
of polymers. J. of the American Oil Chemists’ Society
34(5):244-47. May. [6 ref]
• Summary: Polymerization of vinyl ethers and ﬁlm
properties of polymers. Films of soybean and linseed
polyvinyl ethers containing driers were cast from toluene
solution. Address: Northern Utilization Research Branch,
Agricultural Research Service, USDA, Peoria, Illinois.
3182. Soybean Digest. 1957. ADM buys Drackett protein
business. May. p. 41.
• Summary: Archer-Daniels-Midland Co., Minneapolis,
Minnesota, has purchased from The Drackett Co., Cincinnati,
their isolated soy protein business and all facilities located at
Evendale, Ohio.
“Announcement of the transaction, which will be
effective July 1, was made by the two companies. The
purchase price was not disclosed. Acquisition of the
isolated soy protein facilities will be another step in the
diversiﬁcation of ADM’s operations, according to A.C.
Hoehne, vice president and manager of ADM’s soybean
division.
“R.G. Brierley, ADM vice president, will be responsible
for operation of this new business under Hoehne’s direction.
The plant employs about 200 persons. Brierley said no
organizational changes are contemplated. Isolated proteins,

on which ADM has done extensive research, are versatile
ingredients of many industrial and food products.”
ADM is one of the largest processors of agricultural
commodities in the U.S., with 147 plants and elevators
nationwide and manufacturing operations in several foreign
countries.
Note: With this acquisition, ADM ﬁrst entered the
business of making isolated soy protein.
3183. Hosking, Alida Helena; Lambourne, Ronald. Assignors
to Imperial Chemical Industries Ltd. 1957. Film-forming
dehydrocopolymers. British Patent 889,792. Application
date: 3 June 1957. 4 p. Date of ﬁling complete speciﬁcation:
30 May 1958. Complete speciﬁcation published: 21 Feb.
1962.
• Summary: This invention provides a new ﬁlm-forming
material. Soybean oil is the ﬁrst ingredient mentioned in
the dehydrocopolymer in examples I, III, and IV. Address:
Imperial Chemical House, Millbank, London, S.W.1
[England].
3184. Rienks, Leo; Patterson, George B. Assignors to
Armour & Company (Chicago, Illinois). 1957. Preparation of
antitryptic substance from soybean. U.S. Patent 2,794,800.
June 4. 4 p. Application ﬁled 6 Jan. 1954. [4 ref]
• Summary: The ﬁnal product, made from commercially
defatted, non-heat dried soybean ﬂakes, is a nontoxic trypsin
inhibitor of high potency and quality. Address: 1. Oak Park,
Illinois; 2. Park Forest, Illinois.
3185. Dieckelmann, Gerhard. Assignors to Dehydag,
Deutsche Hydrierwerke G.m.b.H. (Henkelstr. 67,
Dusseldorf). 1957. Verfahren zur Herstellung von
hoehermolekularen Epoxyfettsaeureestern [Process for
manufacturing higher-molecular-weight epoxy fatty acid
esters]. German Patent 1,084,712. June 29. 3 p. Issued 7 July
1960 (Chem. Abst. 55:21144e). [1 ref. Ger]
• Summary: Soy oil was processed to give soy oil epoxide.
The resulting compounds can be used as plasticizers,
stabilizers for polyvinyl chloride and its polymerizates, in the
manufacture of plastics and lubricants, and as additives for
lubricants or textile oils.
Note: Soy is mentioned 6 times in this patent in the
forms “Sojaöl” (soy oil) and “Sojafettsäurebutylesters”
(soy fatty acid butyl esters). Address: PhD, Holthausen,
Dusseldorf.
3186. Armour & Company. 1957. The preparation of
heavy metal-diamine hydrohalide double salts. British
Patent 820,676. Date of application and ﬁling complete
speciﬁcation: 1 July 1957. 6 p. Complete speciﬁcation
published: 23 Sept. 1959. Application made in the USA: 13
July 1956.
• Summary: Concerns diamine hydrohalide salts as
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fungicides. Soybean oil is an ingredient in the fungicide. “;
and N-soya-poly- methylenediamine (derived from soybean
oil and in which ‘soya’ comprises a mixture of hexadecyl,
octadecyl, eicosnyl, octadecenyl, octadecadienyl, and
octadecatrienyl radicals). Hereinafter, the terms ‘tallow,’
‘coco’ and ‘soya’ are meant to refer to the respective
mixtures of radicals set forth above.” Address: Union Stock
Yards, Chicago, Illinois.
3187. Larson, Victor J. Assignor to Hercules Powder
Company (Wilmington, Delaware). 1957. Coating
compositions containing chlorinated rubber and method
of forming same. U.S. Patent 2,798,056. July 2. 4 p.
Application ﬁled 17 June 1953. [4 ref]
• Summary: Pentalyn B56-nonbreak soybean oil varnish
(50% non-volatiles in mineral spirits) was used as an
ingredient. Address: Wilmington, Delaware.
3188. Kraft, William M.; Metz, H.; Roberts, G.T. 1957.
Considerations in the processing of PE alkyds. Paint and
Varnish Production 47(8):29-32. July.
• Summary: “PE” stands for “pentaerythritol.” The preferred
alcoholysis catalyst was soybean oil. Address: Heyden
Newport Research Laboratories (part of Heyden Newport
Chemical Corp.).
3189. Soybean Digest. 1957. Dr. A.K. Smith receives
superior service award. July. p. 22.
• Summary: “Dr. Allan K. Smith, a member of the Northern
Regional Research Laboratory, Peoria, Illinois, and an
international authority on soybean protein and its uses,
received a superior service award from Secretary Ezra T.
Benson at the Department of Agriculture’s 11th annual
awards ceremonies in Washington, D.C.
“Dr. Smith received his award ‘for meritorious creative
contributions advancing basic knowledge of soybean
proteins leading to their isolation and characterization, pilotplant production, and increased industrial and food uses.’”
“Dr. Smith started his research on the chemistry and
uses of soybean protein at USDA’s Regional Soybean
Industrial Products Laboratory at Urbana, Illinois. When that
laboratory became an integral part of the Northern Regional
Laboratory at Peoria in 1942, he continued his research on
protein properties and food uses of oilseeds.
“The basic research results on soybean protein
conducted under his direction have made a major
contribution to the estimated annual production of 50 million
pounds of isolated soybean protein. Based on information
developed in his studies, this protein is used in paper coating,
in plywood adhesives, and in shotgun shell casings, as well
as in such food products as bread, spaghetti, breakfast foods
and cheese.”
Note: This is the earliest document seen (Dec. 2015)
that contains industry and market statistics for soy protein

isolates (or concentrates, or textured soy protein products) by
geographical region.
A portrait photo shows Dr. Smith.
3190. Aitken, Roxborough Richmond; Dadson, Lawrence
Michael. Assignors to Imperial Chemical Industries Ltd.
1957. Improved polyvinyl chloride compositions. British
Patent 830,810. Application date: 2 Aug. 1957. Date of
ﬁling complete speciﬁcation: 27 May 1958. 4 p. Complete
speciﬁcation published: 23 March 1960.
• Summary: Epoxidized soybean oil can be used as a minor
ingredient in plasticized PVC compositions. Address:
Imperial Chemical House, Millbank, London, S.W.1
[England].
3191. Rizzo, Joseph W. Assignor to Chempatents
Incorporated (New York, New York; a corporation of
Delaware). 1957. Fatty alcohol esters. U.S. Patent 2,801,934.
Aug. 6. 4 p. Application ﬁled 16 July 1952. [4 ref]
• Summary: “This invention relates to synthetic oils and
more particularly synthetic oils suitable for the formulation
of coatings prepared by the esteriﬁcation of unsaturated fatty
alcohols” with certain anhydrides and organic acids. One
object of this invention is to provide a synthetic oil which
may be substituted for dehydrated castor oil and tung oil in
the formulation of coatings and other compounds. Table I
gives the characteristics of various esters, including maleic
soy oil alcohol ester, and maleinized soy oil. Address:
Oceanside, New York.
3192. Swift & Company. 1957. Improvements in or relating
to polyepoxide-thermoplastic polymer compositions. British
Patent 861,971. Date of application and ﬁling complete
speciﬁcation: 29 Aug. 1957. 4 p. Complete speciﬁcation
published: 1 March 1961. Application made in the USA: 31
Aug. 1956. [1 ref]
• Summary: A mixture of polyvinyl chloride and epoxidized
soybean oil is used to make insoluble, infusible, ﬂexible
resins. Address: Union Stock Yards, Chicago, Illinois.
3193. Archer-Daniels Midland. 1957. “and what is that,
Gramps?” (Ad). Soybean Digest. Aug. p. 43.
• Summary: A full-page illustration shows a little girl
standing in a ﬁeld of soybeans pointing her ﬁnger at one
of the rows. Her grandfather, smoking a corncob pipe, is
kneeling behind her. ADM says that it “is proud as punch
to have worked hand-in-hand with your Gramps to build
this prospering soybean industry.” A logo shows an archer
pulling a longbow. “Other ADM products: Linseed, soybean
and marine oils, paint vehicles, synthetic and natural resins,
vinyl plasticizers, fatty acids and alcohols, hydrogenated
glycerides, sperm oil, foundry binders, industrial cereals,
vegetable proteins, wheat ﬂour, dehydrated alfalfa, livestock
and poultry feeds.” Address: 700 Investors Building,
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Minneapolis, Minnesota.
3194. Robitschek, Paul; Schoepﬂe, Blaine Orwell. Assignors
to Hooker Chemical Corporation. 1957. Improving weather
resistance of unsaturated, halogen-containing polyester
resins. British Patent 874,546. Date of application and
ﬁling complete speciﬁcation: 18 Sept. 1957. 6 p. Complete
speciﬁcation published: 10 Aug. 1961. [1 ref]
• Summary: Epoxidized soybean oil is used in many
stabilizer systems. Address: Niagara Falls, New York.
3195. Cowan, J.C. 1957. Progress in soybean research.
Reports on research to ﬁnd new oil derivatives, more stable
edible oil, and toxic factor in trichloroethylene-extracted
soybean oil meal. Soybean Digest. Sept. p. 64-66. [18 ref]
• Summary: Contents: Introduction. TESOM (Research on
the toxicity of trichloroethylene-extracted soybean oil meal).
Flavor stability of soybean oil. New polymers for coatings
(soybean vinyl ethers). Other programs.
Concerning TESOM: “First of all this year, I should
like to review our work on the toxicity of trichloroethyleneextracted soybean oil meal (TESOM). In the past 50
years three major outbreaks of toxicity in cattle caused by
trichloroethylene extraction of soybeans have occurred.
Investigations initiated by Sir Stewart Stockman in 1912 on
aplastic anemia were reported in 1916 (2), indicating that
TESOM was toxic to cattle. In 1923, an epidemic broke out
among herds in Germany and the Low Countries, particularly
in the Duren district, and the toxic symptoms became known
as the ‘Duren’ disease. Again, research workers traced the
cause of the hemorraghic aplastic anemia disease to TESOM
(3). In 1948 through 1952, additional investigations in this
country showed that a hemorrhagic disease in cattle (4, 5, 6,
7) and sheep (8) was caused by meal known or presumed to
be extracted with trichloroethylene.
“Earlier work had not shown why such meal was
toxic and caused the hemorrhagic disease and aplastic
anemia. Accordingly, with a need voiced by the industry,
we undertook to determine what the causative agent was in
TESOM.
“Through extensive cooperation and contract work at
Iowa State College and at the University of Minnesota, we
were able to get a clearer picture of what occurs when the
meal is fed (9) and to develop a rapid calf assay for actual
toxicity tests (10). We are particularly indebted to Dr. M.O.
Schultze of Minnesota for coordinating this work on the St.
Paul farm campus.
“In cooperation with Drs. J.C. Picken and H.E. Biester
of the Veterinary Medical Research Institute, Iowa State at
Ames, we found that a reaction product of trichloroethylene
with a sulfur amino acid gave the typical symptoms of
TESOM toxicity when fed to a calf at the rate of 10 mg. per
day per 100 pounds. This amount is 1/45,000 of a pound
per 100 pounds calf weight per day. Thus, using synthetic

materials we were able to produce the typical hemorrhagic
condition and aplastic anemia in cattle. This derivative is
chemically known as S-(dichlorovinyl)-cysteine.
“Table I gives data on the biological response of calves
fed the trichloro-ethylene derivative of cysteine and of
soybean oil meal (11). Chemical tests on isolates from toxic
protein (12) separated from toxic TESOM indicate that a
similar derivative is present in the original TESOM (11).
Although trichloroethylene is no longer used to extract
soybeans in this country, this work emphasizes the extreme
toxicity of the material and the need to know the fate of other
chlorine-containing solvents used in the manufacture of feeds
or foods. Without the careful feeding studies carried out at
Iowa, Minnesota, and other State Agricultural Experiment
Stations, TESOM might still be fed in this country because
it was used apparently without reported incident for 5 to 7
years. When diluted with other feed and especially when
prepared from older beans containing fewer reactive sulfur
groups, it has a low toxicity which is not manifest without
careful testing.”
References:
(2) Stockman, S. J. of Comparative Pathology and
Therapeutics, 29, 95-107 (1916).
(3) Frosch, P., and Noller, W., Berliner Tieraerztliche
Wochenschrift, 40, 171-176 (1924).
(4) Twiehaus, M.J., and Leasure, E.E., Veterinary
Medicine, 46, 428-431 (1951).
(5) Pritchard, W. R., Rehfeld, C. E., and Sautter, J. H., J.
American Veterinary Medical Assoc., 121, 1-9 (1952).
(6) Sautter, J. H., Rehfeld, C. E., and Pritchard, W. R., J.
Am. Vet. Med. Assoc., 121, 1-9 (1952).
(7) Picken, J. C., Jr., Biester, H. E., and Covault, C. H.,
Iowa State College Vet., 14, 137-141 (1952).
(8) Holman, G. C., Eveleth, D. F., and Dinusson, W. E.,
J. Am. Vet. Med. Assoc., 122, 380-382 (1953).
(9) Sautter, J. H., and Schultze, M. O., Am. J. Vet.
Research, 17, 430-437 (1956).
(10) Perman, V., Rehfeld, C. E., Sautter, J. H., and
Schultze, M. O., Agr. and Food Chem., 4, 959-963 (1956).
(11) McKinney, L. L., Weakley, F. B., Eldridge, A. C.,
Campbell, R. E., Cowan, J. C., Picken, J. C., Jr., Biester,
H. E., J. Am. Chem. Soc., 79, 3932-3933 (1957). Address:
Northern Utilization Research and Development Div., ARS,
USDA, Peoria, Illinois.
3196. Frantz, G.C.; Sanders, J.W.; Saunders, F.L. 1957.
Synthetic latex agglomeration and thickening agents.
Industrial and Engineering Chemistry 49(9):1449-50. [4 ref]
• Summary: Use of soybean protein as a thickening agent in
latex paints. Address: Plastics Basic Research Lab., The Dow
Chemical Co., Midland, Michigan.
3197. Roach, Howard L. 1957. Soybean Council of America,
its aims and its achievements. Soybean Digest. Sept. p. 26-
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27.
• Summary: “The aims of the Soybean Council of America
are to bring together growers, handlers, processors and
manufacturers, with common interests in soybeans or
soybean products, in order that the soybean crop may
continue to expand under free economy.
“Now let us look at what has just been said, ‘To bring
together growers, handlers, processors and manufacturers.’ I
am glad to report that this has been partially accomplished.
The growers, the processors, many manufacturers and
many handlers are now giving wholehearted support to the
Soybean Council of America.
“There are some, of course, who have not yet been
told the story and others who would rather wait and see
how successful this operation will be before pledging their
support, but every mail brings new individuals, companies
and organizations pledging support to the Soybean Council
of America.
“Next, when we say ‘continue to expand,’ we do not
know in just what proportion this expansion will continue.
Certainly the expansion in the last 25 years has been
phenomenal but so too have been phenomenal the many and
varied uses found for soybean products.
“With the growing population of the world and of our
own United States, it is anybody’s guess as to what the
soybean business will be 25 years from today.
“Third, let us look at the last part of the statement
of aims of the Soybean Council of America under a free
economy. Soybeans have won their place in the agricultural
economy today, not through the incentive of high support
prices, but rather through an active merchandising or
marketing program. In order to keep expanding we must
keep moving our annual soybean crop into consumptive
channels, both home and abroad, and always remember that
crops are grown to be consumed, not to be stored.
“The Soybean Council of America is embarked on two
programs, one having to do with domestic economy at home,
and the other with the exportation of soybeans and soybean
products to overseas markets.
“Active programs: First, I would like to speak of some
of the programs now underway within our own country.
The research committee of the Soybean Council is watching
carefully and giving support to research that may provide the
answer to the great saturated and unsaturated oil controversy
that has been given so much publicity. Coordinating of
research already being encouraged by the American Soybean
Association, the National Soybean Processors Association
and private companies among our various land grant
colleges and with the U.S. Department of Agriculture and
private research institutions, is going forward. Studies are
being made as to additional avenues of research that seem
desirable, and ways and means of having same instituted are
being investigated by the research committee of the Soybean
Council.

“Your merchandising committee has been most active.
Last winter, Ed M. James, oil consultant, was hired to make
studies for the Council of all aspects of the soybean oil
industry. His services were made available to the users of
soybean oil, both at home and abroad. Food packers such
as the sardine people, the tuna ﬁsh packers and others have
been contacted, offering the services of Mr. James when
needed. Many manufacturers of livestock feeds have been
contacted and the merchandising committee is considering
the advisability of engaging the services of a nutritionist to
be of service to this segment of the industry.
“Your committee has also contacted manufacturers
of soy food products and is serving as a liaison committee
between inquiries originating by the American public for
certain soy products.
“The industrial ﬁeld has not been forgotten. Contact
has been made with the National Paint, Varnish and Lacquer
Association and many other industrial users of soybean
products.
“In other words, the merchandising committee is looking
to every avenue where the future of soybean products can be
expanded.
“Your education committee has been instrumental in
telling the story about the Soybean Council to the various
members and to the public. They are also compiling a library
of reference material for use both at home and abroad as well
as a morgue of pictures that will be available to those people
desiring to use pictures of soybeans and their various uses.
Only the lack of sufﬁcient staff curtails the activity of the
education committee.
“Less than a year ago, the Soybean Council of America
wrote a contract with Foreign Agricultural Service to do
market development work in certain areas of the world,
principally Western Europe. I would now like to report
on some of the developments of the Soybean Council’s
activities in overseas places.
“Your president made a survey of Spain, Italy and the
United Kingdom in December of 1956 and while in these
places made plans for further market development activity.
Returning to Europe in February of this year, I spent much
time in contacting business organizations and government
ofﬁcials in Spain. An ofﬁce was opened in Madrid and
placed under the supervision of Mr. Javier de Salas, a
Spanish national who has been working in the past for the
American Embassy. Mr. de Salas is advisor to the newly
formed extension director for agriculture and is an author,
writing articles for one of the leading Spanish agricultural
magazines.
“Your president has become well acquainted with
Mr. Navarro, head of the olive oil syndicate, and a
working arrangement has been perfected between the
Soybean Council of America and the olive oil syndicate.
Parenthetically, I would like to state that the olive oil
syndicate is probably the most powerful of all Spanish

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1212
agricultural organizations, being semi-ofﬁcial as far as
government is concerned.
“Dr. Fred R. Marti, who was assistant agricultural
attache for Spain, was hired by the Council to head the ofﬁce
for Europe which is located in Rome.
“Miss Audrey M. Capes was engaged as administrative
assistant and the Rome ofﬁce is now functioning under the
direction of Miss Capes.
“Plans were made for a display of American soy
products with the emphasis on soybean oil at the Fair in
Barcelona which was held June 1 to 20.
“Ed James, oil consultant, arrived in Spain in the month
of May and your president and Mr. James spent some time in
ﬁeld trips and interviewing various oil reﬁners in Spain.
“Barcelona Fair: At the Barcelona Fair, arrangements
were made with four Spanish companies that were engaged
in the business of making potato chips, to make potato chips,
frying same in pure soybean oil. These potato chips were
given away at the Fair to all visitors and were received with
great enthusiasm.
“After the Fair, request was made by companies
producing potato chips, for permission to use soybean oil
exclusively in the manufacture of potato chips in the future.
The Council also provided soybean oil as the medium for
cooking fried chicken at the exhibit sponsored by the poultry
people.
“Many important contacts were made at the Barcelona
Fair, with important business concerns that can use and will
use quantities of soybean oil.
“Also contact was made with many people and
companies interested in importing and using soybean meal as
a source of protein for livestock and poultry feeds.
“Your president attended an Agricultural Fair at Verona,
Italy on March 10 to March 19. Dr. James W. Hayward of
Archer-Daniels-Midland Co., was also present to serve as
nutritional advisor at this Fair. Many important contacts were
made at the Verona Fair that can lead to extremely good
markets for soybean meal.
“The Council also cooperated with Foreign Agricultural
Service in a Fair at Palermo, Sicily, May 24 to June 10. Dr.
K.N. Wright of the A.E. Staley Co., was the nutritionist
furnished by the industry through the Soybean Council to
the Palermo Fair. Dr. Wright succeeded in making additional
important contacts in south Italy.
“The Soybean Council is participating in an Agricultural
Fair at Salonika, Greece, beginning Sept. 1 and running
through Sept. 12. Dr. Edward L. Stevenson of the University
of Arkansas will represent the Council at the Salonika Fair
and serve as nutritionist there.
“A Fine Foods Fair will take place in Cologne,
Germany, Sept. 28 to Oct. 6. Your president has agreed with
Foreign Agricultural Service to be present at this Fair to
represent soybean interests there. Much time and effort has
been spent in planning for this Fair and materials are now

aboard ship and on the way to Germany.
“I want to take this opportunity to thank all industry
people for the splendid cooperation given the Soybean
Council as requests have been made for services and
materials in carrying out the Fair operations this past year.
The Council had but to ask and everyone pitched in to see
that all road blocks were cleared and it indeed has been a
pleasure for your president to work with such a group of
cooperative people.
“I could go into great detail regarding ramiﬁcations of
the activities as plans are being laid and dreams realized
both domestically and in Europe. This report to you today
is like trying to make a report on a horse race that has not
yet reached the quarter post. I learned a long time ago that
you can’t spit in the ocean and create a tidal wave but I do
sincerely believe that the program of the Soybean Council
is sound and will have a great effect on the marketing of
soybeans and soybean products. It can do one more thing. It
can serve as a pattern for other commodity groups to come to
the realization that crops are produced to be consumed, not
stored.
“Surely we have an ambitious pro- gram. Given a
staff and time, we can make good on the old saying, ‘The
impossible takes just a little longer.’”
A portrait photo shows Howard Roach. Address:
President, Soybean Council of America, Plainﬁeld, Iowa.
3198. Sims, R.P.A. 1957. Possible mechanisms in thermal
polymerization of vegetable oils. II. Polymer formation. J. of
the American Oil Chemists’ Society 34(9):466-69. Sept. [16
ref]
• Summary: Oils studied included linseed, sunﬂower, alpha
tung, beta tung, and oiticica. “The hydrogenation data
indicate that more than one double bond per molecule can be
consumed during polymerization.” Address: Chemistry Div.,
Science Service, Dep. of Agriculture, Ottawa, Canada.
3199. Hennig, H. 1957. Die Sojabohne: Chemie und
technische Verwendung [The soybean: Chemistry and
technical utilization]. Chemiker-Zeitung 81(19):639-42. Oct.
5. [28 ref. Ger]
• Summary: Contents: Introduction. Chemical composition
of the soybean: Glycinin–the soya protein, soybean oil, soya
phosphatide, carbohydrate, vitamins, enzymes, stearines.
The soybean as a food. The soybean as a raw material: Use
of soya oil, obtaining and use of soya protein, use of soya
phosphatides. Tables show: 2. Amino acid content of glycinin
and casein. 3. Fatty acids in various oils: Soya, linseed, olive,
peanut. Address: Haltern, Westfallen (Westphalia), West
Germany.
3200. Morris, George E. 1957. Skin cleanser composition.
U.S. Patent 2,809,166. Oct. 8. 2 p. Application ﬁled 28 April
1954. [4 ref]
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• Summary: This invention relates to a skin cleanser
composition of certain critically blended and/or superfatted
sulfonated oils with an emolient ester solvent outstandingly
improved for removal of oil, greases, tars, paints, silicone
resins and other grimy residues upon the skin, primarily the
hands. The composition is composed entirely of esters, and
contains no metal salts, such as soaps. Sulfonated soybean
oil or peanut oil may be used as an ingredient. Address:
Boston, Massachusetts.
3201. Wilson, Glenn R.; Baylerian, Marguerite S. Assignors
to Ethyl Corp. (New York, New York; a corporation
of Delaware). 1957. Treatment of fatty acid esters and
production of high molecular weight alcohols therefrom.
U.S. Patent 2,809,206. Oct. 8. 6 p. Application ﬁled 21 April
1954. [11 ref]
• Summary: This invention describes an improved
process for treating fatty acid esters with mineral acids
(especially sulfuric acid) prior to their reduction to produce
the derivative alcohols. The process of this invention is
especially suited to treating the fatty acid esters of tallow,
but can also be applied to numerous other fatty acid esters,
including those from the soybean, peanut, babassu, carnauba,
etc. Address: Detroit, Michigan.
3202. Kuehl, F.A., Jr.; Jacob, T.A.; Ganley, O.H.; Ormond,
R.E.; Meisinger, M.A.P. 1957. The identiﬁcation of N-(2hydroxyethyl)-palmitamide as a naturally occurring antiinﬂammatory agent. J. of the American Chemical Society
79(20):5577-78. Oct. 20. [9 ref]
• Summary: This crystalline anti-inﬂammatory factor can be
extracted from soybean lecithin (Alcolec-S, a product of the
American Lecithin Co.). Address: Merck Sharp & Dohme,
Research Labs., Div. of Merck & Co., Inc., Rahway, New
Jersey.
3203. Preusser, Henry M. Assignor to American-Marietta
Company, Adhesive Resin and Chemical Division (Seattle,
Washington; a corporation of Illinois). 1957. Method of
producing soy bean adhesive composition and product
derived therefrom. U.S. Patent 2,810,657. Oct. 22. 6 p.
Application ﬁled 14 April 1954. 1 drawing. [6 ref]
• Summary: This adhesive is made from soybean meal or a
mixture of “full ﬁber soybean ﬂour” and “low ﬁber soybean
ﬂour.” The following terms are deﬁned: Protein meal. Soy
meal. Protein glue. Soy glue. Protein adhesive. Soy adhesive.
Protein ﬂour. Soy ﬂour. Water soluble protein (WSP). Protein
solubility index. MacMichael viscosity. High-shear viscosity
(HS). Address: Seattle, Washington.
3204. Collins, F.I.; Howell, Robert W. 1957. Variability of
linolenic and linoleic acids in soybean oil. J. of the American
Oil Chemists’ Society 34(10):491-93. Oct. [15 ref]
• Summary: Soybean oil from all locations and varieties

have been analyzed for linolenic and linoleic acid by an
improved spectrometric method. Address: Field Crops
Research Branch, USDA Regional Soybean Lab., Urbana,
Illinois.
3205. Cowan, J.C. 1957. Are “tinless tin cans” from
soybeans possible? Chemurgic Digest 16(10):9. Oct.
• Summary: Copolymers of soybean vinyl ethers considered
for many industrial uses such as coatings which withstand
bending and crimping. Address: Northern Regional Research
Lab., Peoria, Illinois.
3206. Read, David H. Assignor to American-Marietta
Company (Seattle, Washington; a corporation of Illinois).
1957. Method of producing proteinaceous adhesives and
the product thereof. U.S. Patent 2,813,037. Nov. 12. 3 p.
Application ﬁled 16 Feb. 1953. [6 ref]
• Summary: This invention is particularly concerned with
the treatment of blood-soy adhesives, for use in plywood
production, to improve their spreading capacity and “to
impart fungicidal characteristics to the glue line to reduce
or prevent mold formation and consequent deterioration of
the plywood. Most protein glues are subjected to the attack
of fungi but in the case of soy ﬂour glues the available
fungicides are operable and useful and do not particularly
interfere or alter the viscosity or spreading characteristics of
the glue.” Address: Seattle, Washington.
3207. Chicago Defender (National ed.). 1957. Students rate
Dr. Carver as most popular: History group conducts poll.
Nov. 23. p. 21.
• Summary: “Montgomery, Alabama–Scientist George
Washington Carver is the most popular Negro in Alabama
history, according to the Negro high school students of that
state.” Singer Nat “King” Cole came in second, followed by
Hank Aaron (baseball champion), Booker T. Washington,
Willie Mays, and Joe Louis (ex-heavyweight boxing
champion). The poll was conduct at 185 high schools. A
biography of famous Negro Alabamans is given including
those of the people listed above plus William C. Handy,
Percy Julian, Arthur W. Mitchell, Jesse Owens (track &
ﬁeld), and Leroy “Satchel” Paige (baseball player).
“Percy Julian was born in Montgomery, Alabama, April
11, 1899. He has an M.A. degree from Harvard [University,
Massachusetts] and a Ph.D. from the University of Vienna.
Northwestern University [Evanston, Illinois, founded 1851]
has awarded him an honorary D.Sc. [Doctorate of Science].
Internationally famous for research on sex hormones and
soya bean products. He is listed in American Men of Science.
In 1950 he was named ‘Chicagoan of the year.’ He received
the Spingarn medal for distinguished achievement in 1947.”
3208. Farstad, Dan K. 1957. New and improved oils for
glazing and caulking compounds. Paint Industry Magazine
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72(11):37, 82. Nov.
• Summary: Soybean oils today are the backbone of the
caulking compound industry since they provide excellent
low cost vehicles that are available in volume for all general
types of caulks. Address: Manager, Technical Service Dep.,
Spencer Kellogg and Sons, Inc.
3209. Macmorine, Hilda G. 1957. Some factors inﬂuencing
the production of certain biosynthetic penicillins. Applied
Microbiology 5(6):386-91. Nov. [6 ref]
• Summary: Soya bean oil is used as an antifoam agent.
Address: Connaught Medical Research Labs., Univ. of
Toronto, Toronto, Canada.
3210. Whistler, Roy L.; Saarnio, Jouko. 1957.
Galactomannan from soy bean hulls. J. of the American
Chemical Society 79(22):6055-57. Nov. [26 ref]
• Summary: Experiments have resulted in the extraction
of galactomannan, a hemicellulose of signiﬁcant industrial
importance, for soybean hulls. The galactomannans
guaran and locust bean gum have also attained signiﬁcant
industrial importance. Acetone-extracted soy bean hulls
contain 64% alpha cellulose, 16% hemicelluloses, and 8%
lignin–extractable with alkaline solution. Of these hull
hemicelluloses, one is found to be a galactomannan which
is totally extractable by water at 40ºC, giving a 2% yield.
The ratio of D-galactose units to D-mannose units is 2 to 3.
Address: Dep. of Biochemistry, Purdue Univ., Lafayette,
Indiana.
3211. Forsythe, Alan K. Assignor to Armstrong Cork
Company (Lancaster, Pennsylvania). 1957. Linoleum
cements. U.S. Patent 2,815,295. Dec. 3. 2 p. Application
ﬁled 30 June 1954. [4 ref]
• Summary: This invention relates to a linoleum cement
containing a tall oil ester and an essentially resin free
unsaturated fatty acid ester, such as soya bean fatty acid
or tall oil fatty acids which have been esteriﬁed with a
polyfunctional alcohol. A tough linoleum binder mixture gel
forms on oxidation. Address: Manor Township, Lancaster
County, Pennsylvania.
3212. Young, Harland H.; Christopher, Edward F. Assignors
to Swift & Company (Chicago, Illinois). 1957. Process of
making urea derivatives of proteins. U.S. Patent 2,816,099.
Dec. 10. 4 p. Application ﬁled 9 Sept. 1955. [7 ref]
• Summary: “This invention relates in general to protein
isocyanic acid derivatives and their preparation. More
particularly, the invention concerns the treatment of water
sensitive proteinaceous materials in the presence of isocyanic
acid whereby substituted urea compounds or carbamyl
protein derivatives are obtained.”
Soybean protein can be used in the product, mixed with
a small amount of potassium cyanate. Address: 1. Western

Springs, Illinois; 2. Chicago, Illinois.
3213. Schmutzler, Alfred F. Assignor to American Cyanamid
Company (New York, New York; a corporation of Maine).
1957. Resinous composition comprising acid adducts and
certain aminoplast resins dissolved in glycols. U.S. Patent
2,816,874. Dec. 17. 4 p. Application ﬁled 1 Feb. 1954. [3 ref]
• Summary: This invention relates to resinous compositions
and printing inks containing them. One object of this patent
is top produce steam setting printing inks. In Example 1,
soya bean oil fatty acids are the main ingredient. Address:
Stamford, Connecticut.
3214. Ash, Jacob R.; Lambuth, Alan L. Assignors to
Monsanto Chemical Company (St. Louis, Missouri; a
corporation of Delaware). 1957. Method of preparing
adhesives comprising a phenolic resin and a protein. U.S.
Patent 2,817,639. Dec. 24. 2 p. Application ﬁled 12 May
1954. [3 ref]
• Summary: “This invention relates to plywood adhesives
prepared from a water-soluble protein, sodium silicate
and a phenol-formaldehyde resin.” It especially relates
to a “process for the preparation of such adhesives
whereby accurate control of the viscosity of the adhesive
is maintained.” Example 1 begins: “Disperse 30 parts of
soluble blood protein, 12 parts of soybean protein and
8 parts of bark ﬂour in 100 parts of water at 95ºF.” The
soybean protein is actually soybean ﬂour. Address: Bellevue,
Washington.
3215. R.J. 1957. Soja–potencijalna hemijska sirovina [The
soybean–A potential chemical raw material]. Hempro Bilten
(Hempro Newsletter) 7(9):12-14. [Ser]*
Address: Yugoslavia.
3216. Nevins, Allan; Hill, Frank Ernest. 1957. Ford:
Expansion and challenge 1915-1933. Vol. 2. New York, NY:
Charles Scribner’s Sons. 714 p. Illust. Index. 24 cm. [350+*
footnotes]
• Summary: By 1923 Henry Ford’s company stores and
commissaries were very efﬁcient, had low prices, and “did
a tremendous business... The Highland Park store alone,
crowded every day, had a staff reaching 100 persons. Some
of the food stuffs came from Ford farms–wheat grown on
Ford land, with such rarities to gladden the heart of food
faddists as soya bean ﬂour bread, unbleached ﬂour bread,
100 per cent whole wheat ﬂour, and canned green soya
beans.”
Ford was strongly opposed to smoking and drinking,
especially by his workers. His interest in diet came later. “He
believed ﬁrmly that only one or several ‘harmonious’ types
of food should be eaten at each meal, that tea and coffee
should be avoided, and that sound diet should comprise
mostly vegetables and very little meat. (This was related
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to his prejudice against animal husbandry, an activity he
thought unworthy of man... He pointed out on one occasion
that the automobile would do away with the horse, while ‘we
could make milk commercially and get by without eating
meat, and so cut out these wasteful animals.’)
“In 1929 Ford began experiments at Dearborn to
discover a farm crop that would have both food value and
possibilities for industrial use. After an extended exploration,
he chose the soybean [in Dec. 1931], the value of which,
particularly for nutritive purposes, was later to be conﬁrmed
scientiﬁcally. In this activity he was seeking once again to
relate farming to manufacturing. Michigan farmers were
soon urged to plant [soy] beans with the assurance that
the Ford Motor Company would do everything possible to
provide a market.” Address: Columbia Univ., New York.
3217. Ayres, Erie B. Assignor to Ethyl Corp. (New York,
New York; a corporation of Delaware). 1958. Polyoleﬁnic
alcohols of increased conjugation from soybean and
menhaden oils. U.S. Patent 2,819,317. Jan. 7. 4 p.
Application ﬁled 27 March 1953. [8 ref]
• Summary: “This invention relates to the isomerization
of high molecular weight unsaturated alcohols...” To the
best of the inventor’s knowledge, the direct isomerization
of the polyunsaturated alcohols obtained from ﬁsh, animal,
or vegetable oils has not been investigated heretofore. In
Example 3, “The alcohols to be isomerized were soy bean
alcohols having an analysis of: percent hydroxyl 6.31, acid
number 3.4, Klee and Benham iodine number 155 and the
Wijs iodine number of 155.”
Note: Webster’s Dictionary deﬁnes menhaden (of
Algonquin origin) as “a marine ﬁsh (Brevoortia tyrannus)
of the herring family abundant along the Atlantic coast of
the U.S. where it is used for bait or converted into oil and
fertilizer.” Address: Pittsburgh, Pennsylvania.
3218. Bobeth, Wolfgang. 1958. Mikroskopische
Quellungsuntersuchungen an Proteinfaserstoffen
[Microscopic investigation of the swelling of protein ﬁbers].
Reyon, Zellwolle und Andere Chemiefasern 8(1):40-44.
(Chem. Abst. 52:15074c). Jan. [5 ref. Ger]
• Summary: Determined whether all protein ﬁbers show the
same type swelling with formation of a false lumen. Soybean
protein ﬁbers included. Address: Dresden, East Germany.
3219. Pansing, Harry E. 1958. Chemistry and theory of
polyurethane coatings. Ofﬁcial Digest, Federation of Paint
and Varnish Production Clubs 30(396):37-48. Jan. (Chem.
Abst. 53:20834e). [6 ref]
• Summary: A review of the chemistry of the urethanes.
Polyurethane coatings are a relatively new class of synthetic
resins that was developed in Germany during the late 1930s.
Mentions 44% soya modiﬁed alkyd, 17% soya TDI adduct,
and 17% soya diglyceride. Address: Ander Chemical Co.,

630 Glendale-Milford Rd., Cincinnati 15, Ohio.
3220. Renfrew, M.M.; Schroeder, H.M.; Hauge, H.M.;
Waythomas, D.J. 1958. Drying oils. J. of the American Oil
Chemists’ Society 35(1):19-25. Jan. [9 ref]
• Summary: Discusses some economic factors of the present
value of drying oils as chemical intermediates and considers
2 chemical reactions of current importance in making more
useful industrial products out of fats and oils. Soybean oil
included in the study. Address: Spencer Kellogg and Sons
Inc., Buffalo, New York.
3221. Rowland, Stanley P.; Conyne, Richard F. Assignors
to Rohm & Haas Company (Philadelphia, Pennsylvania; a
corporation of Delaware). 1958. Epoxidized vegetable oils.
U.S. Patent 2,822,368. Feb. 4. 4 p. Application ﬁled 15 July
1953. [5 ref]
• Summary: “An object of this invention is to provide
epoxidized oils which have superior properties when
employed as plasticizers for such plastic materials as
vinyl resins, nitrocellulose and chlorinated rubber... These
and other objectives are achieved by hydrogenating an
epoxidized vegetable oil until the degree of residual
unsaturation of the oil is reduced to the point where it
is equal to–preferably less than–that represented by an
iodine number of three.” In Example 1, several portions of
epoxidized soybean oil were hydrogenated in a stainless
steel rocking bomb. To the oil was added 10% Raney
nickel and the hydrogen pressure was maintained at 1000
to 1200 pounds per square inch. Address: 1. Philadelphia,
Pennsylvania; 2. Andalusia, Pennsylvania.
3222. Dieckelmann, Gerhard. Assignor to DEHYDAG
Deutsche Hydrierwerke G.m.b.H. (Henkelstr.
67, Dusseldorf). 1958. Verfahren zur Herstellung
Epoxydgruppen enthaltender organischer Verbindungen
[Process for preparing epoxy-containing organic
compounds]. German Patent 1,075,614. Feb. 6. 5 p. Issued:
18 Feb. 1960 (Chem. Abst. 55:11368b). [Ger]
• Summary: Speciﬁcally: Epoxidation of unsaturated
compounds. A dry soybean oil epoxide was produced.
Note: Soy is mentioned 9 times in this patent in
the forms “Sojaöl” (soy oil) “SojaölEpoxyd” (soy
oil epoxide) “Sojafettsäure” (soy fatty acids) and
“Sojafettsäuremorpholipids” (soy fatty acids morpholipids?)
(see Example 11). Address: PhD, Holthausen, Dusseldorf.
3223. Salyer, Ival O.; Herbig, James A.; Dazzi, Joachim.
Assignors to Monsanto Chemical Company (St. Louis,
Missouri; a corporation of Delaware). 1958. Polymers
of styrene, process for polymerization, and compositions
containing same. U.S. Patent 2,824,846. Feb. 25. 6 p.
Application ﬁled 17 March 1954. [1 ref]
• Summary: This invention relates to improved polystyrene-
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type resins. Polystyrene is one of the most important
commercial plastics. These resins “are made by polymerizing
styrene monomer containing a small quantity of an adduct
of a dialkyl fumarate and an unsaturated fatty oil, e.g.,
dibutyl fumarate-soy bean oil adduct.” Example 1 begins by
describing how to make soybean oil-diethyl fumarate adduct;
135 parts by weight of soybean oil and 311 parts by weight
of diethyl fumarate were placed in a stirred vessel equipped
with a reﬂux condenser. Address: Dayton, Ohio.
3224. Soybean Digest. 1958. Sees clash of U.S. and China in
Japan market. Feb. p. 22.
• Summary: “Interests of the United States and communist
China are certain to clash over the Japanese market for
soybeans, which is important to both countries, according to
a Japanese view.
“Dr. Shigeo Hosono, staff member of the General
Agricultural Research Institute of Japan, points out that the
United States depends on Japan for about 40% of her export
market for soybeans. At the same time China–the world’s
second largest producer of soybeans–expects to export a
substantial part of her surplus beans to Japan.
“Also, China has begun to export rice to Japan and is
coming into conﬂict with U.S. rice exporters.
“The relationship of Chinese soybeans to international
trade is discussed by Dr. Hosono in his book, the Soybean as
an International Commodity, which was published in Japan
in 1957.
“China’s postwar production of soybeans has fallen well
below the average prewar output of 10 to 11 million metric
tons annually (in the neighborhood of 400 million bushels).
The U.S. Department of Agriculture estimates 1957 soybean
production in China-Manchuria at 335 million bushels.
“The sharp postwar decline in soybean production in
China may be ascribable to the fact that some provinces,
particularly Manchuria, did not recover entirely from war
damage. And sudden changes in agriculture caused by land
reform measures brought about a general decrease in crop
production.
“In Dr. Hosono’s view, production may be expected to
recover entirely sooner or later since efforts are being made
to increase yields of soybeans as well as other food crops in
order to boost the supply of edible oils.
“Dr. Hosono sees communist China’s potential exports
at the present time as about 1 million metric tons (36.6
million bushels) annually, with about 300,000 tons going to
Japan.
“Exports of soybean oil meal are restricted since meal is
in heavy demand as a fertilizer to boost the output of cotton,
according to the author. This is one reason why a larger part
of the Chinese soybean crop is not available for export.
“Dr. Hosono points out that exports are controlled by
the Chinese government’s foreign trade policy and are a
monopoly of state-operated export-import companies.

“China’s trade with countries in the Soviet orbit has
rapidly increased since 1951 and reached 81% of total
exports in 1954. Under the Soviet-Communist China trade
agreement China imports machinery and equipment and
exports raw materials including soybeans and vegetable oils.
“The changes in China’s trade policy brought about by
the communist government has naturally transformed Japan’s
trade with China. And Japan’s peculiar relationship with the
United States has brought Japan’s trade with China under
even more rigorous restriction.
“The U.S. embargo policy toward China hampers the
development of Asiatic continental trade not only for Japan
but also for West European countries. But Hosono believes
there will be no difﬁculty for Japan to import Chinese
soybeans if Japan can export goods demanded by China.
“Japanese tradesmen consider Chinese soybeans of
excellent quality. Export standards call for less than 15%
moisture, less than 3% foreign material and over 16%
oil. And Japan can save considerable on freight charges
by buying Chinese soybeans due to her geographical
proximity.”
3225. Soybean Digest. 1958. ADM protein plant at Evendale
[Ohio]. Feb. p. 22.
• Summary: The plant where ADM produces isolated soy
proteins is another step in the Minneapolis [Minnesota]
company’s diversiﬁcation program. The isolates are
ingredients of many industrial and food products. Their
largest present use is in adhesives employed in the
manufacture of high grade printing papers. Another major
market is water base paint, where the soy proteins are used
as emulsion stabilizers. The Evendale plant, which ADM
purchased from The Drackett Co. of Cincinnati, employs
about 200 persons. A aerial photo shows the plant.
3226. Tawn, Alec Richard Hornsey; North, Albert Graham.
Assignors to Coates, Brothers & Company Ltd. 1958.
Coating composition and resin therefor. British Patent
915,702. Application date: 6 March 1958. 4 p. Date of ﬁling
complete speciﬁcation: 30 Jan. 1959. Complete speciﬁcation
published: 16 Jan. 1963.
• Summary: Concerns thixotropic coating compositions.
Soybean oil fatty acids are used in these paints. Address:
Easton St., Rosebury Ave., London, W.C.1.
3227. Rosenberg, Adolf. 1958. Stabilized fat-soluble
vitamins and methods of making same. U.S. Patent
2,828,206. March 25. 5 p. Application ﬁled 24 Feb. 1954. [7
ref]
• Summary: “This invention relates to feeds or supplements
of feeds fortiﬁed with fat-soluble vitamins. More particularly,
it is directed to a novel dry composition containing the fatsoluble vitamins in a highly stabilized and physiologically
available form.” In Example 2, “100 parts of vitamin
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A-containing particles are thoroughly distributed in a molten
mixture of 500 parts of essentially completely hydrogenated
soy bean oil (melting point 68º–69ºC.), 25 parts of lecithin in
soy bean oil and 2.5 parts of butylated hydroxy-anisole. The
molten mixture is then spray chilled...” Address: Forest Hills,
New York.
3228. Richardson, J.H. 1958. A laboratory screening test
of bactericides for use in sheep pelt soaking pits. Applied
Microbiology 6(2):142-45. March.
• Summary: 3-Soya tetrahydro-pyrimidine, when added
to the soak water in sheep pelt soaking pits at the level of
0.5%, reduced the bacterial count by 99.98%. This reduced
undesirable odors. Address: Research Div., Armour and
Company, Chicago, Illinois.
3229. Rushman, D.F. 1958. Die Wirkung von
Gammastrahlen auf trocknende Oele und verwandte
Produkte [The action of X-rays on drying oil and related
products]. Fette, Seifen, Anstrichmittel 60(3):185-89. March.
[8 ref. Ger]
• Summary: Treatment produces lighter color in soybean oil
and shorter drying time. Address: Paint Research Station,
Teddington, England.
3230. Dvorak, Jan; Nejedly, Emil. 1958. Epoxydovana
zmekcovadla pro polyvinylchlorid [Epoxide plasticizers for
polyvinyl chloride]. Chemicky Prumysl 8(4):209-12. April.
(Chem. Abst. 52:19234d). [15 ref. Cze; rus; eng]
• Summary: “Epoxy plasticizers have achieved considerable
popularity in the processing of polyvinyl chloride in
recent years. The authors have studied the possibility of
producing suitable plasticizers starting from raw materials
easily available in Czechoslovakia. They prepared two
epoxy plasticizers, viz. epoxidized butyl ester of acids from
soybean oil, and epoxidized soybean oil. Both plasticizers
have advantageous properties and can replace the imported
plasticizer dioctyl adipate and the toxic tricresyl phosphate.”
Address: Vyzkumny ustav makromolekularni chemie, Brno,
Czechoslovakia.
3231. National Soybean Processors Assoc., Soybean
Research Council. 1958. Soybean Oil Symposium. Chicago,
Illinois. 47 p. Held 24 April 1958 at the Hotel Peabody,
Memphis, Tennessee.
• Summary: 36 people attended this one-day symposium.
Nutritional Properties of Vegetable Oils, by R.H. Barnes,
Cornell University, Ithaca, New York.
Tocopherol Oxidation in Fats, by E.N. Frankel, C.D.
Evans, and Patricia M. Cooney, U.S. Dept. of Agriculture,
Peoria, Illinois.
Determination of Tocopherol in Oxidized Fats, by E.N.
Frankel, Patricia M. Cooney, C.D. Evans and J.C. Cowan,
U.S. Dept. of Agriculture, Peoria, Illinois.

Composition of Certain Phosphatide Fractions, by H.E.
Carter, Roy Gigg and T. Nakayama, University of Illinois,
Urbana, Illinois.
Metabolism of Phosphatides, by D.B. Zilversmit,
University of Tennessee, Memphis, Tennessee.
Applications of Phosphatides, by H.T. Iveson, The
Glidden Company, Chicago, Illinois.
Fatty Acid Composition of Phosphatides from Corn and
Soybean Oils, by S.S. Chang and Hans Wolff, A.E. Staley
Mfg., Co., Decatur, Illinois.
Round Table Discussion of Phosphatides, by H.J.
Dutton, S.S. Chang, Roy Gigg, H.T. Iveson, T. Nakayama
and E. Van Handel.
Vinyl Ethers of Unsaturated Fatty Alcohols, by H.M.
Teeter, L.E. Gast and J C. Cowan, U.S. Dept. of Agriculture,
Peoria, Illinois.
Abstracts or copies of most of the above talks are
attached. Address: [3818 Board of Trade Building, Chicago,
Illinois].
3232. Smith, Allan K. 1958. Use of United States soybeans
in Japan. USDA Agricultural Research Service. ARS-71-12.
iii + 36 p. April. April. Illust. 28 cm. Typewritten.
• Summary: An extremely well researched, interesting
document based on a survey conducted in 1957 in
Japan. Contents: Deﬁnitions of Japanese food products.
Introduction. 1. Problems of Japanese food processors in
using U.S. soybeans: Food production problems, foreign
material, broken and dark-colored soybeans in exports. 2.
Analysis of the problems. 3. Research proposals. 4. Miso:
Processing, uses, production, composition. 5. Tofu and
its modiﬁcations: Processing fresh tofu and frozen tofu,
aburage. 6. Natto. 7. Hamanatto. 8. Kinako. 9. New products
research: Soybean “milk,” fermented cheese, soybean ﬂour
and isolated protein for foods, isolated soybean protein.
Acknowledgments.
“Isolated soybean protein” (p. 34-35): “More than 50
million pounds of isolated soybean protein are produced
in the United States each year. Present construction will
increase this capacity an estimated 30 percent. Current
outlets in the U.S. for isolated soybean protein are mostly
industrial, such as for paper coating, sizing, lamination, latex
paints, ﬁre-extinguisher foam, and others. However, with the
increasing interest in its use in foods, it is anticipated that
such uses will soon catch up to and even surpass industrial
uses. Japanese processors have had an interest in isolated
protein for several years, but none is produced. Technical
assistance to establish factories for isolating soybean protein
would appear to be another means of increasing the export of
U.S. soybeans.
“Japanese oil processors use U.S. soybeans almost
entirely. Because defatted meal is the base material for
isolated protein, there will probably be no competition for
U.S. soybeans in this area of utilization. Japan has industries
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where uses for the protein would be very similar to those in
the United States.
“Textile ﬁbers have been produced on an experimental
scale from isolated protein in the United States, but further
research is required to develop them into a commercial
product. Because textile ﬁbers are a large and expanding
market throughout the world and because Japan has
practically no domestic wool, ﬁber production from soybean
protein is of interest to Japanese processors. Successful
production of soybean ﬁbers in Japan would be an entirely
new outlet for U.S. soybeans.”
A graph on the front cover (and on p. 6) shows soybean
production in the USA from 1938 to 1957 (in millions of
acres harvested). Photos show: (1) Drying soybeans before
threshing in Japan. (2) Manually operated threshing machine.
(3) Power operated threshing machine. (4) Modern smallscale equipment for cleaning soybeans and grading for
size. (5) Straw weaving equipment. Straw bags are used for
soybeans, rice, and other farm products. (6) Cooling roasted
soybeans and hand cleaning for making kinako. (7) Soybean
varieties: Lincoln, White Hilum Iwate, and Acadian (six
photos, showing each variety wet and dry). (8) Wooden vats
used for fermenting miso; each stands a little taller than a
man, and is bound with 4 bamboo hoops. (9) Miso in wooden
tubs [kegs] ready for market. (10) Hand assembly of wooden
tubs for shipping miso and shoyu. (11) Stone mill for wet
grinding of soybeans to make tofu. (12) A modern tofu shop,
with boiler, pressure cooker, ﬁlter, and precipitation vat.
Photos 11 and 12 courtesy of Sugiyama Chemical Research
Inst., Tokyo. (13) Deep fat frying of tofu for making aburage.
(14) Wooden kegs used for fermenting hamanatto. Stone
weights are used to compact the beans during fermentation.
Other ﬁgures: (1) Flow diagram of the miso
manufacturing process (incl. koji). (2) Table showing total
production of miso in Japan (about 1957) as reported by
All Japan Miso Industrial Association. Factory made miso
consists of: Rice miso 379,000 tonnes (metric tons), barley
miso 146,000 tonnes, soybean miso 58,000 tonnes, total
factory made 583,000 tonnes. Homemade miso of all types
is 391,000 tonnes (67% of factory made). Total factory
and home made: 974,000 tonnes. Ingredients used in this
grand total: Soybeans 361,000 tonnes, rice 115,000 tonnes,
barley 58,000 tonnes, salt 159,000 tonnes. (3) Table showing
nutritional composition of rice miso, barley miso, and
soybean miso. (4) Table showing composition of sweet miso,
salty miso, and enriched miso. (5) Diagrammatic sketch of
equipment used in making fresh tofu. (6) Flow diagram of a
frozen tofu factory.
Note: The author was in Japan from Oct. 24 to Dec.
24, 1957. The principal localities visited were: Tokyo,
Yokohama, Tochigi City, Nagano, Matsumoto, Suwa,
Hamamatsu, Nagoya, Kyoto, Osaka, Fukuoka, Kumamoto,
Nagasaki, and Sendai. His trip was sponsored by the
Agricultural Research Service and the Foreign Agricultural

Service of the USDA, and the American Soybean
Association (Hudson, Iowa).
Note: This is the earliest document seen (July 2000) that
mentions “barley miso”–a type of miso made with barley
koji, soybeans, and salt. Address: Head of Meal Products
Investigations, Oilseed Crops Lab., Northern Regional
Research Lab., Peoria, Illinois.
3233. Fysh, Derick. Assignor to A. Boake Roberts &
Company, Ltd. 1958. New reaction products of epoxidized
oils. British Patent 854,961. Application date: 8 May 1958.
5 p. Date of ﬁling complete speciﬁcation: 29 April 1959.
Complete speciﬁcation published: 23 Nov. 1960.
• Summary: Organic compounds from epoxidized soybean
oil are used as intermediates in the production of paints,
textile ﬁnishes, and synthetic resins. Address: Carpenters
Road, Stratford, London, E.15.
3234. Matsushita, Korechika. 1958. [Coating material for
baking pans]. Japanese Patent 3535. May 9. (Chem. Abst.
53:8663a). [Jap]*
• Summary: Soybean-oil fatty acid used.
3235. Parekh, H.V. 1958. Solvent extraction of vegetable
oils. Hyderbad, India: Indian Central Oilseeds Committee. xi
+ 210 p. May. Illust. No index. 29 cm. [250* ref]
• Summary: Contents: Foreword. Preface. 1. Review of
different methods of production of vegetable oils. 2. Solvent
extraction of vegetable oils. 3. Solvent extraction process
and machinery. 4. Application of solvent extraction process
to various oilseeds: Introduction, groundnut, cottonseed,
soyabean, castor bean, ﬂaxseed, sesame, copra, mowrah
(from the tree Madhuca longifolia), rice bran, okraseed
[okra seed], gokhru (Xanthium strumarium), pilu (Khakan)
(Salvadora oleoides), miscellaneous oilseeds (neem seed,
kardi seed, niger seed, maize germ, tobacco seed, tea seed,
rubber seed, karanja seed, kamala seed, tamarind seed,
bhilawan seed, cashewnut shell [cashew nut], guar seed,
watermelon seed).
5. Solvents. 6. Economic aspects of the solvent
extraction process. 7. Review of solvent extraction industry
in India. 8. Application of solvent extraction process to
village ghani [traditionally powered by bullock]. 9. Recent
researches and lines of future development. Bibliography.
Appendices: I. List of manufacturers of solvent
extraction plants. II. Conditions of special license in India for
solvent extraction plant. III. Quotations for solvent extraction
plants received from foreign countries. IV. Solvent plant
licence [license] holders. List of plates (14 photos).
Chapter 7, “Review of solvent extraction industry in
India,” notes (p. 144-51) that the solvent extraction industry
in India had to struggle for half a century to establish itself.
“The ﬁrst solvent extraction plant was imported into India
in the year 1905, but it was only after 1950 that the solvent
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extraction industry was recognised in its proper perspective.”
The solvent extraction industry is still poorly understood
in India. “The layman has no idea at all that further oil can
be recovered from the ordinary bazar [bazaar] oilcake, and
when he is told the story of the solvent extraction process, he
feels that the deoiled cake is rendered useless as cattle feed...
and can only be used as a cheap fertilizer for the soil.”
A brief chronology:
1905–The ﬁrst solvent extraction plant is imported
into India by a petroleum company. It was installed at
Narkeldana, Calcutta. Little is known of this plant.
1927–The plant was moved from Calcutta to Kanpur
[Cawnpore, in Uttar Pradesh], where it was installed at
Juhi Oil Mills. It was used for only a few months for the
extraction of mohwa cake buts its operation had to be
discontinued, mainly because a suitable solvent was not
available. The plant was ultimately scrapped and sold off in
parts.
1928?–A solvent extraction plant began operation at
Kalyan, near Bombay.
1929–The ﬁrst modern batch solvent extraction plant in
India, made by Bamag A.G., Berlin, Germany, was imported
by the ﬁrm of Ramdas Mahadeo Prasad, Calcutta, and was
installed in their Swaika Oil Mills, Lilloah, near Calcutta.
It failed within a year’s time for a variety of reasons. This
proved to be a disaster for the future of the solvent extraction
industry India. From about 1931 to 1945 there was a virtual
taboo on use of the solvent process in India.
1949–The modern era of solvent extraction in India
may be considered to have started from this year with the
installation of a semi-continuous solvent plant (designed
and supplied by Bamag (U.K.) Ltd.) at Bhavnagar Chemical
Works Ltd., Vartej, Saurashtra, a region in western India. The
plant’s capacity was 50 tons per day.
1957 May–Nine solvent extraction units, with a
capacity of slightly more than 400 tons per day, are presently
operating in India. Seven solvent extraction plants, with a
capacity of about 300 tons per day, are now being erected
and it is hoped that they will all be on stream before the end
of 1957. Address: B.Sc. (Tech., Bombay), M.Ch.E. (USA).
Chief Chemist and Chemical Engineer, Bhavnagar Chemical
Works (1946) Ltd., P.O. Vartej, Saurashtra, India.
3236. Marzocchi, Alfred; Rammel, Gerald E.; Charon,
Clarence W. Assignors to Owens-Corning Fiberglas
Corporation (Toledo, Ohio). 1958. Verfahren zum Ausruesten
von Textilien unter Verwendung von Polyesterharzen
[Process for ﬁnishing textiles using polyester resins].
German Patent 1,127,321. June 2. 2 p. Issued 6 Feb. 1962
(Chem. Abst. 57:16923a). [2 ref. Ger]
• Summary: U.S. application ﬁled 14 Feb. 1957. A sizing
agent for glass ﬁbers contains phthalic acid glycol resin
modiﬁed with soybean oil–as the main ingredient in this oilmodiﬁed polyester resin.

Note: Soy is mentioned 3 times in this patent in the
forms “Sojabohnenöl” (soybean oil) and “Sojabohnen”
(soybeans). Address: 1. Pawtucket, Rhode Island; 2. North
Attleboro, Massachusetts; 3. South Attleboro, Massachusetts.
3237. Kantor, Max; Wilson, Samuel Guy. Assignors to
Cargill, Incorporated (Minneapolis, Minnesota; a corporation
of Delaware). 1958. Polymerized fatty oils and method
of preparing same. U.S. Patent 2,838,551. June 10. 3 p.
Application ﬁled 9 Feb. 1953. [4 ref]
• Summary: Nonpenetrating paint vehicles are made from
soybean oil. Address: Minneapolis, Minnesota.
3238. Boelhouwer, C.; Garcia, Domingo Martin; Ruiter, J.J.
de; Waterman, H.I. 1958. Transformations of semi-drying
oils. J. of Applied Chemistry (London) 8(6):387-90. June.
(Chem. Abst. 53:20832e). [11 ref]
• Summary: Several processes are described for the
separation of semi-drying oils into a solid fraction with a low
degree of unsaturation and a liquid fraction with increased
drying properties. Directed inter-esteriﬁcation (Eckey’s
process) and elaidinization of soya-bean oil, herring oil, and
menhaden oil are described. Use of a combination of the two
processes results in an oil with improved drying properties.
Note: Webster’s Third New International Dictionary
(1963) deﬁnes elaidinization as the process of “isomerizing
(as an unsaturated fatty acid or ester) from the cis form to
the trans form (as from oleic acid to elaidic acid).” Address:
Lab. of Chemical Engineering, The Technical Univ., Delft,
Holland.
3239. Hensch, E.J.; Wilbur, A.G. 1958. Epoxidized esters of
glycols and pentaerythritol. Application as plasticizers for
poly(vinyl chloride). Industrial and Engineering Chemistry
50(6):871-72. June. [7 ref]
• Summary: “These esters offer new and useful plasticizerstabilizers with a combination of properties different from
those previously available.” Gives tables with properties
of poly(vinyl chloride) with epoxidized esters. Address:
Chemical Div., Celanese Corp. of America, Summit, New
Jersey, and New York, New York.
3240. Masuyama, Shinroku. 1958. Shibô-zoku kôkyû
arukôru ni kansuru kenkyû. XI. Fuhôwa kôkyû arukôru no
poriechirin gurikôru eeteru ni tsuite [Studies on the higher
fatty alcohols. XI. Preparation and properties of some
ethenoxylated unsaturated higher fatty alcohols]. Nippon
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society
of Japan) 32(6):440-43. June. [9 ref. Jap]
• Summary: Glycol ethers of fatty alcohols were produced
from soybeans and corn. Address: The Osaka Municipal
Technical Research Inst., Osaka, Japan.
3241. Masuyama, Shinroku; Yasuhara, Satoshi. 1958. Shibô-
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zoku kôkyû arukôru ni kansuru kenkyû. XII. Shibô-zoku
kôkyû arukôru kuensan esuteru-rui no kôsanka-sei ni tsuite
[Studies on the higher fatty alcohols. XII. Some citric acid
monoesters of higher fatty alcohols as antioxidants]. Nippon
Nogeikagaku Kaishi (J. of the Agricultural Chemical Society
of Japan) 32(6):443-45. June. [8 ref. Jap]
• Summary: Glycol ethers of fatty alcohols were produced
from soybeans and corn. Address: The Osaka Municipal
Technical Research Inst., Osaka, Japan.
3242. Maskey, Donald F. Assignor, by mesne assignments,
to The Buckeye Cellulose Corp. (Cincinnati, Ohio). 1958.
Adhesive composition. U.S. Patent 2,844,482. July 22. 4 p.
Application ﬁled 12 Sept. 1955. [6 ref]
• Summary: “This invention related to vegetable proteincontaining adhesive compositions suitable for solid ﬁber
laminating and capable of developing a water resistant bond.
“More particularly this invention related to liquid
adhesive compositions comprising in combination a
substantially unhydrolyzed soybean protein, clay, sodium
sulﬁte, and glyoxal.”
“Whenever herein I refer to solid ﬁber laminating, I
mean the gluing together of pieces of paper and/or solid
paperboard (as distinguished from corrugated paper or
paperboard) such as in convolute drum winding and
continuous solid ply laminating. I also intend to include
within the term ‘solid ﬁber laminating’ the gluing of paper
and/or paperboard to wood.” Address: Memphis, Tennessee.
3243. Olin Mathieson Chemical Corporation (a Corporation
of Virginia). 1958. Thixotropic agents and compositions
containing them. British Patent 897,993. Date of application
and ﬁling complete speciﬁcation: 23 July 1958. 7 p.
Complete speciﬁcation published: 6 June 1962. Application
made in the USA: 2 Aug. 1957.
• Summary: Thixotropy is the property exhibited by certain
gels of becoming liquid when stirred or shaken. Concerns
thixotropic agents for paints. Bodied soybean oil is used to
make these agents. Address: 460 Park Ave., New York 22,
New York.
3244. Olin Mathieson Chemical Corporation (a Corporation
of Virginia). 1958. Thixotropic agents and compositions
containing them. British Patent 897,994. Date of application
and ﬁling complete speciﬁcation: 23 July 1958. 6 p.
Complete speciﬁcation published: 6 June 1962. Application
made in the USA: 2 Aug. 1957 (Patent of Addition to No.
897,993 dated 23 July 1958).
• Summary: Concerns thixotropic agents for protective
coating compositions (such as paints). Address: 460 Park
Ave., New York 22, New York.
3245. Ide, Fumio; Naraba, Tsunezo. Assignors to Nippon
Telegraph & Telephone Corp. 1958. [Denatured oil paint

containing titanium]. Japanese Patent 5549. July 26. (Chem.
Abst. 53:1775a). [Jap]*
• Summary: Fatty acids from soybean oil are one of the
ingredients.
3246. Associated Press (AP). 1958. Glidden Company. New
York Times. July 30. p. 38.
• Summary: “Cleveland, July 29 (AP)–The Glidden
Company’s Chemurgy division will be transferred to Central
Soya Company, of Fort Wayne, Indiana, Sept. 1, it was
announced today.”
Central Soya will enter into a three-year lease, with
option to purchase the Chemurgy division’s production and
grain storage facilities. The division’s soybean processing
facilities are in Chicago and Indianapolis; its grain [soybean]
storage facilities are in Chicago, Seneca, and Lockport
(Illinois), and Indianapolis (Indiana). The amount of money
involved in the transaction was not disclosed.
3247. Wall Street Journal. 1958. Central Soya to acquire
Glidden Co. unit September 1. July 30. p. 12.
• Summary: “Cleveland–Negotiations for transfer of Glidden
Co.’s Chemurgy division to Central Soya Co., Inc. of Fort
Wayne [Indiana] have been completed.”
The Chemurgy division’s facilities include those for the
production of industrial and edible proteins, soya lecithin,
soya ﬂour and other soya products.
3248. Dieckelmann, Gerhard; Heyden, Rudi. Assignors to
Henkel & Cie. G.m.b.H. 1958. Verfahren zur Herstellung
von hoehermolekularen Verbindungen [Process for making
high molecular weight compounds]. German Patent 969,930.
July 31. 4 p. Issued 31 July 1958 (Chem. Abst. 54:13710a).
[2 ref. Ger]
• Summary: These are rubber-like compounds. Soybean
oil, which has been epoxidized or polymerized, is processed
to make plastic, rubber-like polymers that can be used for
insulating, ﬁlling, or molding.
Note: Soy is mentioned 4 times in this patent in
the forms “Sojaöl” (soy oil) and “epoxydierten Sojaöl”
(epoxidized soy oil). Address: 1. PhD, DusseldorfHimmelgeist; 2. PhD, Dusseldorf. Both: Germany.
3249. Chadwick, A.F.; Barlow, D.O.; D’Addieco, A.A.;
Wallace, J.G. 1958. Theory and practice of resin-catalyzed
epoxidation. J. of the American Oil Chemists’ Society
35(7):355-58. July. [8 ref]
• Summary: “In the last ten years epoxidation has developed
into a major method for making new products from
unsaturated fatty esters and similar raw materials.” The
initial two-step process was developed by Swern and coworkers using peracetic acid in the reaction. Then in 1954
du Pont announced the development of a new one-step
epoxidation procedure in which a polystyrene sulfonic acid
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was used as the catalyst. This is a study of the method for
the continuous operation of the resin-catalyzed epoxidation
process. Soybean oil used as an ingredient. Address:
Electrochemicals Dep., E.I. du Pont de Nemours and
Company, Wilmington, Delaware.
3250. Gast, L.E.; Schneider, W.J.; O’Donnell, J.L.; Cowan,
J.C.; Teeter, H.M. 1958. Reactions of unsaturated fatty
alcohols. V. Preparation and properties of some copolymers
of unsaturated fatty vinyl ethers with lower alkyl vinyl
ethers. J. of the American Oil Chemists’ Society 35(7):34750. July. [8 ref]
• Summary: Soybean vinyl ethers derived from soybean
alcohols were copolymerized with lower alkyl vinyl ethers.
Baked ﬁlms of these polymers containing metallic driers
show promise as protective coating materials. Address:
Northern Regional Research Lab., Peoria, Illinois.
3251. Savile, A.H.; Wright, W.A. 1958. Notes on Kenya
agriculture. III. Oil seeds, pulses, legumes, and root crops.
East African Agricultural Journal 24(1):1-9. July. See p. 3-4,
9.
• Summary: The section on the soya bean discusses its
preferred climate and soils, cultivation (as for maize),
harvesting, and major uses. Concerning the latter: “Beans for
human consumption, green manure, green fodder, hay and
silage. Soya bean meal is valuable stock feed. Soya bean oil
has various industrial uses.”
Page 9 states that soya beans, seeded at the rate of 2030 lb/acre should give yields of 800-900 lb/acre, 4½ months
after planting. Address: Dep. of Agriculture, Kenya.
3252. Almeda, Alberto Fontana. 1958. [Emulsion of
vegetable fats]. Spanish Patent 239,270. Aug. 9. (Chem.
Abst. 54:11520d). [Spa]*
• Summary: Soybean oil is the main oil used in this aqueous
emulsion of vegetable oils.
3253. Chemical and Engineering News. 1958. Chemurgy to
transfer. 36(32):31. Aug. 11.
• Summary: Central Soya will acquire the chemurgy
division of The Glidden Co. “Glidden and Central Soya
have completed an agreement that will transfer Glidden’s
Chemurgy Division to the Fort Wayne soybean processing
ﬁrm. The transfer becomes effective Sept. 1. Central will
buy Chemurgy’s inventories and supplies and enter into a
three year lease, with option to purchase, of the division’s
production and grain storage facilities.”
3254. Atkinson, James Dudley, Jr. Assignor to The Buckeye
Cellulose Corp. (Memphis, Tennessee; a corporation of
Ohio). 1958. Protein compositions. U.S. Patent 2,848,342.
Aug. 19. 2 p. Application ﬁled 3 March 1955. [6 ref]
• Summary: Soybeans (in the form of cold-extracted soybean

ﬂakes or low-temperature processed soy ﬂour) are used in
preparing dry, protein-containing mixtures which are capable
of spontaneous dispersion when added to water. The protein
should be substantially undenatured and unhydrolyzed.
Industrial applications of are in paper coatings, adhesives,
and paints. Address: Memphis, Tennessee.
3255. Dean, Russell T.; Manasia, Joseph P. Assignors to
Interchemical Corp. (New York, New York; a corporation
of Ohio). 1958. Modiﬁed polycarboxylic acid-polymeric
polyhydric alcohol resinous product. U.S. Patent 2,848,431.
Aug. 19. 2 p. Application ﬁled 29 Aug. 1955. [4 ref]
• Summary: “This invention relates to new fatty oil acid
modiﬁed alkyd resins and, more particularly, to such
modiﬁed alkyds in which the conventionally used alkyd resin
forming polyhydric alcohols have been replaced by a mixture
of two different resinous materials containing hydroxyl
groups.” Soya fatty acids are used in all 7 examples; they
are the main ingredient used in Example 1. Address: 1.
Stamford, Connecticut; 2. St. Albans, New York.
3256. Eldridge, Arthur C.; McKinney, Leonard L. Assignors
to the USA as represented by the Secretary of Agriculture.
1958. S-(1,2-dichlorovinyl)- glutathione and method for its
preparation. U.S. Patent 2,849,434. Aug. 26. 3 p. Application
ﬁled 22 Jan. 1958.
• Summary: This invention relates to a new chemical
compound, which is useful as a speciﬁc and efﬁcient
fungicide and algaecide. In Example 2, “To the control ﬂask
and ﬂasks containing the new compound at pH 6.5 was
added ﬁsh meal and soybean ﬂour as nutrients. All ﬂasks
were then inoculated with 5 ml. of water which was green
with algae growth.” The compound killed the algae. Address:
Peoria, Illinois.
3257. Brinberg, S.L. 1958. Vliyanie masel na protsess
fermentatsii pri biosinteze streptomitsina [The effect of
oils on the process of fermentation accompanying the
biosynthesis of streptomycin]. Antibiotiki (Antibiotics)
3(4):29-34. July/Aug. (Chem. Abst. 53:2356e). [6 ref. Rus;
eng]
• Summary: Inﬂuence of soybean and sunﬂower oils
in fermentation process. Address: Unionized Fieldexperimentation Ints. of Antibiotics.
3258. Scholﬁeld, C.R.; Jones, E.P.; Stolp, J.A.; Cowan, J.C.
1958. Reactions of conjugated fatty acids. VIII. Dibasic acids
by hydrogenation and oxidative cleavage. J. of the American
Oil Chemists’ Society 35(8):405-09. Aug. [9 ref]
• Summary: Soybean oil was conjugated and reduced.
Linoleic acid was still present after isomerization. For
comparison, soybean oil glycerides were selectively
hydrogenated. Address: Northern Utilization R&D Div.,
Agricultural Research Service, USDA, Peoria, Illinois.
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3259. Soybean Digest. 1958. Soybean utilization conference
at Peoria. Aug. p. 19.
• Summary: “The 1958 soybean utilization conference
was held recently at the Peoria laboratories of the Northern
Utilization Research and Development Division. The
conference is an annual meeting of staffs of this division of
the Agricultural Research Service, USDA, and the Soybean
Research Council of the National Soybean Processors
Association.
“Thirty-ﬁve attended this year. The Council had held
its annual business meeting in Peoria prior to the conference
with the division.
“Value of the exchange of information made possible
by the meeting was mentioned by W.D. Maclay, director
of the Utilization Division, as he welcomed the group to
the laboratories. J.C. Cowan, chief of the Oilseed Crops
Laboratory of the division, outlined the program in oilseed
research, pointing out that emphasis is on industrial
utilization of vegetable oils but that work is continuing on
ﬂavor stability and meal.
“W.W. Cravens, McMillen Feed Mills representative,
speaking about research that is needed, suggested that more
be done on the minor components of soybean meal. J.W.
Cole, Glidden Co. representative, discussed research needed
on soybean oil.
“Others on the program and subjects they discussed
were: C.H. VanEtten, amino acids in soybean proteins; F.B.
Weakley, the alleged antithiamin factor; C.D. Evans, research
in edible soybean oil; L.E. Gast, plasticizer studies; and H.J.
Dutton, labeling fatty acids.”
A group photo shows those “attending the soybean
utilization conference, all standing, left to right: First /
Front Row–F.H. Hafner, General Mills, Inc., newly elected
chairman of the Soybean Research Council; H.L. Wilcke,
Ralston Purina Co., retiring chairman; R.L. Terrill, Spencer
Kellogg & Sons, Inc.; W.D. Maclay, director Northern
Utilization Research and Development Division [NU]; J.C.
Cowan, NU; C.D. Evans, NU; and C.H. VanEtten, NU.
“Second Row–J.W. Cole, Glidden Co.; W.N. McMillen,
A.E. Staley Mfg. Co.; W.W. Cravens, McMillen Feed Mills;
J.W. Hayward, Archer-Daniels-Midland Co.; K.F. Mattil,
Swift & Co.; A.R. Baldwin, Cargill, Inc.; and L.E. Gast, NU.
“Third / Back Row–M. J. Brinegar, Allied Mills; C.M.
Wilson, Borden Co.; A.K. Smith, NU; R.W. Jackson, NU;
R.G. Houghtlin, president, National Soybean Processors
Association; H.J. Dutton, NU; F.B. Weakley, NU; E.L.
Grifﬁn, NU; H.M. Teeter, NU; and P.D. Aines, Buckeye
Cellulose Corp.”
3260. Hosking, Alida Helena; Lambourne, Ronald. Assignors
to Imperial Chemical Industries Ltd. 1958. Improved drying
oils. British Patent 854,231. Application date: 12 Sept. 1958.
4 p. Date of ﬁling complete speciﬁcation: 28 Aug. 1959.

Complete speciﬁcation published: 16 Nov. 1960.
• Summary: Soybean oil is heated with additives. The
resulting modiﬁed oil, when treated in a dryer, dried to
a hard, tough ﬁlm. Address: Imperial Chemical House,
Millbank, London, S.W.1 [England].
3261. De Salas, Javier. 1958. Future for soy products in
Spain. Soybean Digest. Sept. p. 50-51.
• Summary: “I am going to talk about the work that the
Soybean Council has done in Spain up to now, our projects
and the outlook for the future of soybean oil and other
products in my country.
“First of all when our ofﬁce in Spain was established, a
little more that a year ago, we had to face a problem of good
public relations, as the people in the olive oil business were
almost, I think it can be called, suspicious of our activities.
“Since the beginning we have stressed the absolute need
of cooperation between us and we have been successful
in convincing them that more imports of soybean oil
would not damage their interests but would help them. For
instance more imports of oil into Spain allows the Spanish
government to give more facilities for the export of olive
oil which of course represents a better price for the Spanish
reﬁner and producer. Thanks to our effort it can presently
be said that the phase of misunderstanding has now passed
and the best proof of this assertion is that an agreement of
cooperation between the Spanish Olive Oil Syndicate and the
Soybean Council of America has been signed.
“Agreements have also been signed with the most
important mixed feed manufacturers in Spain and with the
poultry cooperatives.
“Speciﬁc projects are on the way in both oil and
meal; the visit to this convention of representatives of our
cooperators is one of them. An oil reﬁners’ training school
will be held this fall and a nutrition seminar on the advantage
of protein feeding will be held next month. A bulletin on
nutrition has been printed by the Council and our Spanish
cooperators.
“Market research has been carried out by our ofﬁce
so we will be able to give advice to all of you who may
come to Spain. In the oil ﬁeld more and more groups are
interested in using soybean oil. The paint manufacturers
and the margarine manufacturers have ofﬁcially requested
the Spanish government during the last few months to have
soybean oil allotted to them for manufacturing.
“Now I am going to talk very brieﬂy of the most
interesting and, I may add, more time-consuming part of
our work. I believe that the ofﬁces of the Soybean Council
are also the foreign service for the world of soy. We try to
help Spanish and U.S. businessmen in this ﬁeld. This work
is progressing nicely and the relations started through our
efforts begin to bear fruit.”
A portrait photo shows Javier de Salas. Address:
Director for Spain, Soybean Council of America, Inc.,
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Madrid.
3262. Fore, Sara P.; Magne, F.C.; Bickford, W.G. 1958.
Epoxidized jojoba oil as a stabilizer for vinyl chloride
containing plastics. J. of the American Oil Chemists’ Society
35(9):469-72. Sept. [6 ref]
• Summary: Epoxidized soybean oil is compared to
epoxidized jojoba oil as a light and heat stabilizer for
plastics. Jojoba (Simmondsia chinensis), which has become
a crop of economic signiﬁcance in the southwestern USA,
“can serve not only as a direct replacement for sperm whale
oil but also as a raw material for chemical modiﬁcation.
Sulfurization of the oil produces a superior high pressure
lubricant additive...” Address: Southern Regional Research
Lab., New Orleans, Louisiana.
3263. Wolff, Ivan A.; Jones, Quentin. 1958. Cooperative new
crops research–What the program has to involve. Chemurgic
Digest. Sept. p. 4-5.
• Summary: In the period before World War II, there were
huge farm surpluses of corn and wheat from 1939 to 1944.
Corn peaked at 700 million bushels in 1940, and wheat
at 650 million bu in 1942. These surpluses prompted the
establishment of the four regional research laboratories of the
USDA.
Surpluses of these 2 crops were lowest in 1946-48,
then they began to skyrocket, reaching 1,000 million bu
each in 1955. A graph shows wheat and corn surpluses from
1935-1955. Address: 1. Northern Utilization Research and
Development Div., Peoria, Illinois; 2. Crops Research Div.,
Beltsville, Maryland.
3264. Bolton, Benjamin A. Assignor to Standard Oil
Company (Chicago, Illinois; a corporation of Indiana). 1958.
Oil-modiﬁed alkyd resin. U.S. Patent 2,856,374. Oct. 14. 2 p.
Application ﬁled 25 Nov. 1955. [2 ref]
• Summary: Soybean oil is mentioned as a typical semidrying oil.
“Example 1: In this example, the reactants charged were
ethylene glycol, 7.4 grams; soya fatty acids, 16.8 grams and
trimesic acid, 12.6 grams. The soya fatty acids and the glycol
were charged to a ﬂask provided with a reﬂux condenser,
water trap and a tube for introducing nitrogen gas below the
surface of the liquid in the ﬂask. The fatty acid and glycol
were heated to 185ºC. before the trimesic acid addition
was begun. The acid was added over a period of thirty-ﬁve
minutes while the temperature was gradually raised to 250260ºC. After 1.5 hours at this temperature, the acid number
of the contents of the ﬂask had reached the desired point and
the reaction was stopped.
“The acid number (mg. KOH per gram) of the oil
modiﬁed alkyd resin reaction product was 9.2. A 50%
solution of the resin in xylene had a viscosity of C [?] and a
color of 6-7 (both Gardner).” Address: Hammond, Indiana.

3265. Kohn, Leo Sol; Horner, Archie Harry. Assignors to
General Electric Company (Schenectady, New York). 1958.
Verfahren zum Haerten von ﬂuessigen Epoxyharzen [Process
of curing liquid epoxy resins]. German Patent 1,084,916.
Oct. 16. 2 p. Issued 7 July 1960 (Chem. Abst. 55:25290c).
Addition to German Patent 1,032,529. [1 ref. Ger]
• Summary: Curing epoxy resins for electrical insulation.
Soybean amine is used to make epoxy resins useful for wire
and coil insulation.
Note: Soy is mentioned only once in this patent in the
form “Sojaamin” (soy amine). Address: 1. Schenectady, New
York; 2. Shelton, Connecticut.
3266. Greenspan, Frank P.; Gall, Ralph J. Assignors to
Food Machinery & Chemical Corp. (San Jose, California;
a corporation of Delaware). 1958. Polyvinyl resin
compositions plasticized with partially epoxidized fatty acid
esters. U.S. Patent 2,857,349. Oct. 21. 3 p. Application ﬁled
29 Oct. 1954. [7 ref]
• Summary: “This invention pertains to plasticized polyvinyl
resin compositions and more particularly to such resin
compositions plasticized with partially epoxidized fatty
acid esters.” In Example 1, polyvinyl chloride is plasticized
with fully epoxidized soybean oil. In Example 2, polyvinyl
chloride is plasticized with partially epoxidized soybean oil
(60% epoxidation). In Example 3, vinyl chloride–vinylidine
chloride co-polymer is plasticized with partially epoxidized
soybean oil (60% epoxidation). Address: Buffalo, New York.
3267. Chemurgic Digest. 1958. Dwayne O. Andreas accepts
presidency of [Chemurgic] Council. Oct. p. 3.
• Summary: Cover story. A large portrait photo on the
cover of this issue shows Dwayne O. Andreas, chairman of
Honeymead Products Co., Mankato, Minnesota.
3268. Soybean Digest. 1958. General Mills announces new
soy oil product. Oct. p. 24.
• Summary: General Mills announced it will start production
of epoxidized soybean oil in new facilities in Minneapolis,
Minnesota, this fall.
3269. Vaughan, Charles L.P.; Schmitt, Frederick E., Jr. 1958.
The chemical mathematics of phthalic alkyd resins. Ofﬁcial
Digest, Federation of Paint and Varnish Production Clubs
30(405):1131-47. Oct. (Chem. Abst. 55:2135d). [18 ref]
• Summary: “Here, in convenient form, are the essentials
needed to compute formulations for drying and nondrying
oil-modiﬁed phthalic alkyd resins. The basic formulas are
derived. Two typical examples, one made from fatty acids
and the other by alcoholysis of oils, are calculated... An
oil-modiﬁed alkyd resin is a polymer made by combining a
difunctional acid, a polyfunctional alcohol, and an oil or a
fatty acid.” Address: Hercules Powder Co., Inc.
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3270. Salzberg, Harold K.; Kinney, Walter B. Assignors to
The Borden Company (New York, NY; a corporation of New
Jersey). 1958. Modiﬁed protein preparation. U.S. Patent
2,860,062. Nov. 11. 3 p. Application ﬁled 11 Jan. 1954. [6
ref]
• Summary: “The invention here disclosed is a process for
improving the physical and chemical properties of casein,
especially casein cements, by the procedure of roll milling
moist casein on hot differential rolls to increase the solubility
of the casein and increase its body and viscosity. Brieﬂy
stated, the invention comprises milling aqueous casein, soy
protein, or like protein with formaldehyde by differential
speed rollers at elevated temperatures.” Address: Bainbridge,
New York.
3271. Christenson, Roger M. Assignor to Pittsburgh Plate
Glass Company (Pittsburgh, Pennsylvania). 1958. Method of
preparing interpolymers of a vinyl ester, a conjugated diene
hydrocarbon, and an ethylenically unsaturated monomer,
and product thereof. U.S. Patent 2,861,050. Nov. 18. 5 p.
Application ﬁled 15 Sept. 1953. [3 ref]
• Summary: “This invention relates to the preparation
of novel interpolymers useful for surface coating
compositions.” These are soluble, non-rubbery
interpolymers. Typically vinyl esters of soya oil acids are
reacted with other substances such as butadiene, styrene,
vinyl chloride, vinyl toluene, etc. Address: Milwaukee,
Wisconsin.
3272. Wright, Howard J.; McGuire, David R.; Westfall,
Paul F. Assignors to Cook Paint & Varnish Company
(Kansas City, Missouri; a corporation of Delaware). 1958.
Thixotropic coating compositions. U.S. Patent 2,861,048.
Nov. 18. 4 p. Application ﬁled 19 Oct. 1955. [7 ref]
• Summary: Thixotropic coating compositions include
paints, enamels and the like. Soybean fatty acids are used in
the formulations. Address: Kansas City, Missouri.
3273. Kazanskaia, T.B. 1958. Vliyanie soevogo masla i ego
komponentov na streptomitsinoobrazovanie [The effect of
soybean oil and of its components upon the production of
streptomycin]. Doklady Akademii Nauk SSSR (Proceedings
of the Academy of Sciences of the USSR) 123(3):561-63.
Nov. 21. [1 ref. Rus]
• Summary: This article will appear in English translation in
Doklady: biological sciences sections (DNAL 511 P444Aeb).
Address: Institute of Mircobiology, Academy of Sciences,
USSR.
3274. Dazzi, Joachim. Assignor to Monsanto Chemical
Company (St. Louis, Missouri; a corporation of Delaware).
1958. Adducts. U.S. Patent 2,862,012. Nov. 25. 4 p.
Application ﬁled 25 Feb. 1954. [3 ref]

• Summary: Webster’s Dictionary deﬁnes adduct (a term
ﬁrst used in 1941) as “a chemical addition product.” “This
invention relates to new condensation products formed by
reaction of α,Beta-unsaturated, dicarboxylic acid derivatives
with certain fatty oils. More particularly, it relates to
new condensation products formed by reaction of certain
fumarates with oleﬁnic, unconjugated, non-hydroxylated
fatty oils having from 10 to 24 carbon atoms in each fatty
acid portion thereof, and to methods of producing the same."
Soya bean oil, one of the higher oleﬁnic fatty oils, is used in
many of the examples. Address: Dayton, Ohio.
3275. Teeter, H.M.; Gast, L.E.; Cowan, J.C. 1958.
Promising materials for protective coatings. Vinyl ethers of
polyunsaturated fatty alcohols. Industrial and Engineering
Chemistry 50(11):1703-04. Nov. [6 ref]
• Summary: “Polymers of vinyl ethers from linseed and
soybean oils dry to ﬁlms that adhere well to metal and are
alkali-resistant. These organic compounds hold promise
as coatings for cans and other metallic articles.” Address:
Northern Utilization R&D Div., Agricultural Research
Service, USDA, Peoria, Illinois.
3276. Chapin, Earl C. Assignor to Monsanto Chemical
Company (St. Louis, Missouri; a corporation of Delaware).
1958. Modiﬁed alkyd resins. U.S. Patent 2,862,898. Dec. 2.
2 p. Application ﬁled 7 Oct. 1954. [6 ref]
• Summary: Alkyd resins, the condensation products of
polyhydric alcohols with polybasic acids, were developed
particularly for use in coating compositions. This invention
relates to drying oil alkyds (or oil modiﬁed alkyds) further
modiﬁed with certain vinyl monomers. In Example 1,
soyabean oil is a major ingredient in the preparation
of a drying oil modiﬁed alkyd. Address: Springﬁeld,
Massachusetts.
3277. Meyer, Edwin W.; Circle, Sidney J. Assignors to
The Glidden Company (Cleveland, Ohio). 1958. Acylated,
isolated, partially-hydrolyzed, soya protein and process. U.S.
Patent 2,862,918. Dec. 2. 6 p. Application ﬁled 12 March
1956. 3 drawings. [3 ref]
• Summary: “Especially it relates to such acylated isolated
soya protein compositions in which the isolated soybean
protein has been hydrolyzed beyond the initial gel stage as
hereinafter deﬁned and then acylated, and to a novel process
for preparing such compositions.
“Our co-pending application, Serial No. 570,702, ﬁled
March 12, 1956, describes and claims pigmented coating
compositions containing an acylated, isolated, hydrolyzed
soybean protein which can be prepared according to the
present invention. Said pigmented compositions are suitable
for the coating of paper and other cellulosic webs.
Note: Soy is mentioned 57 times in this patent is the
forms “hydrolyzed soybean protein compositions,” “isolated
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soya protein compositions,” “isolated soybean protein,”
“acylated soybean protein,” “puriﬁed soybean protein,”
“soya bean,” “soya beans,” “unmodiﬁed soybean protein,”
“oil-free soybean ﬂakes” and “acid-precipitable soya
protein.” Address: Chicago, Illinois.
3278. Cowan, John C. 1958. Soybean utilization research.
Cotton Gin and Oil Mill Press 59(25):7, 27-28. Dec. 13.
• Summary: Discussion of new industrial uses, and food and
feed uses for oil, meal, and whole beans. Photos show (1)
J.C. Cowan. (2) Howard M. Teeter. (3) C.W. Hesseltine, A.K.
Smith, Tokuji Watanabe, and Kazuo Shibasaki. Address:
Head, Oilseed Crops Lab.
3279. Zimpel, Carl Frederick. Assignor to Shell
Development Company (New York, NY; a corporation of
Delaware). 1958. Quenching-oil compositions. U.S. Patent
2,866,729. Dec. 20. 3 p. Application ﬁled 27 July 1956. [8
ref]
• Summary: In the process of hardening metals such as steels
it is common to use a quenching medium such as water, oil,
or compressed air, according to the type of steel. Recently
salts or aqueous solutions of salts have also been used. Fatty
oils, especially rapeseed oil, have also been used but they
have been gradually replaced by mineral oils. Oil quenching
is expensive because the oil deteriorates rapidly during use
and must be reﬁned, fortiﬁed, or continuously replaced
by fresh oil. It has now been discovered that an excellent
thermally stable quenching composition for steel can be
made from a mineral oil base plus 2-3% of an artiﬁcial
resin prepared by polymerizing cycloalkene hydrocarbons
or lower polymers thereof with linolenic acid oils and their
derivatives. Soybean oil, a representative linolenic acid oil, is
used in Example 1. Address: East Alton, Illinois.
3280. Lubowe, Irwin I. 1958. Solubilizing of mineral,
vegetable, animal oils for cosmetic, pharmaceutical, and
industrial purposes. U.S. Patent 2,865,859. Dec. 23. 4 p.
Application ﬁled 9 Nov. 1956. [5 ref]
• Summary: The solubilizing of these oils is done in low
molecular weight alcohols, such as ethyl, isopropyl, and
methyl alcohols. Soy bean oil is used in Example 9, Silicone
hand lotion. Address: Scarsdale, New York.
3281. McKnight, George S.; Brown, Robert C. Assignors to
Oxford Paper Company (New York, NY; a corporation of
Maine). 1958. Coating compositions. U.S. Patent 2,865,773.
Dec. 23. 2 p. Application ﬁled 25 June 1954. [6 ref]
• Summary: This invention “relates to an improved water
resistant coating composition employing monomethylol
dimethyl hydantoin and modiﬁed soya protein useful in the
manufacture of machine-coated paper suitable for offset
printing.” An example of a protein that can be used is
“Alpha” Protein, AP5281, made by The Glidden Company.

Address: Rumford, Maine.
3282. Gast, L.E.; Bitner, E.D.; Cowan, J.C.; Teeter, H.M.
1958. Reactions of unsaturated fatty alcohols. VI. Guerbet
reaction of soybean and linseed alcohols. J. of the American
Oil Chemists’ Society 35(12):703-07. Dec. [8 ref]
• Summary: Infrared spectroscopic studies of soybean and
linseed alcohols. Address: Northern Utilization R&D Div.,
Agricultural Research Service, USDA, Peoria, Illinois.
3283. Product Name: Lecithin: Gliddol, Gliddene,
Gliddophil, Gliddomix (Crude and Special Purpose Soy
Lecithins for Edible and Industrial Use).
Manufacturer’s Name: Glidden Company (The),
Chemurgy Div.
Manufacturer’s Address: 1825 N. Laramie Ave., Chicago,
Illinois.
Date of Introduction: 1958.
New Product–Documentation: Ad in Soybean Blue Book.
1958. p. 145. “Glidden means quality in product, service and
experience.”
3284. Product Name: Soyabits (Practically Fat-Free Soya
Grits Sized for Speciﬁc Food Uses).
Manufacturer’s Name: Glidden Company (The),
Chemurgy Div.
Manufacturer’s Address: 1825 N. Laramie Ave., Chicago
39, Illinois.
Date of Introduction: 1958.
New Product–Documentation: Ad in Soybean Blue Book.
1958. p. 144. Note that Durkee’s Soya Bits, introduced in
1943, were a full-fat product.
3285. American Society for Testing Materials, Standards
Supplement. 1958. Paint, naval stores, cellulose, wax
polishes, wood, acoustical materials, sandwich and building
constructions, ﬁre tests. Part 4. xii + 216 p. See p. 9. (Chem.
Abst. 52:11316c). [2 soy ref]
• Summary: The title page reads literally: “1957 Supplement
to Book of ASTM Standards Including Tentatives. Part
4...” Under the section titled “Drying oils, paint driers, and
thinners” are tentative speciﬁcations for Reﬁned Soybean Oil
(ASTM designation: D 1462–57 T). They discuss brieﬂy the
scope, properties, and methods of test.
Note: Naval stores (a term ﬁrst used in 1678; so
called because of their former use in the construction
and maintenance of sailing vessels), are products such as
turpentine, pitch, and rosin obtained from resinous conifers,
especially pine trees. Address: American Society for Testing
Materials, 1916 Race St., Philadelphia 3, Pennsylavania.
3286. Circle, S.J.; Johnson, D.W. 1958. Edible isolated
soybean protein. In: A.M. Altschul, ed. 1958. Processed Plant
Protein Foodstuffs. New York: Academic Press. xv + 955 p.
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See p. 399-418. Chap. 15. [93 ref]
• Summary: Contents: Introduction. Isolated soy protein
compared to soy ﬂour. Availability and forms of edible soy
protein isolate: Soy protein and soy proteinate, modiﬁed
forms of soy protein isolate, partial isolates of soy protein
and by-products. Properties of unmodiﬁed isolated soy
protein: Methods of dispersing protein and proteinate,
viscosity behavior–effect of high temperature, ﬂavor.
Nutritional value of edible isolated soybean protein:
Nutritional value for human beings and animals (isolated soy
protein, soybean oil meal, soybean milk, soybean curd, and
Oriental products), amino acid composition, supplementation
(mutual supplementation, isolated soy protein as a source of
lysine). Food uses of edible isolated soy protein: Dairy-type
products (including recipes for All-vegetable coffee “cream,”
All-vegetable whipped topping, All-vegetable “cream
cheese,” Non-milk chocolate frozen dessert [ice cream], Allvegetable high-protein chocolate drink, All-vegetable highprotein non-starch chocolate pudding) meat-type products
(including recipes for All-vegetable “meat loaf,” and Allvegetable “frankfurters”), baked and cooked products based
on dough, cereal-type products, macaroni-type products,
oriental-type foods, specialty foods, confections and
preserves, coatings, feed uses, modiﬁed soybean protein
products, summary and conclusions.
Pages 400-401: Several types of edible isolated soybean
protein... have already appeared in the United States market
in both commercial quantities and pilot amounts. They range
in price from 28 to 90 cents per pound (1957).”
Note 1. The name of the manufacturer of this edible
isolated soybean protein is not given. However hints on page
402 suggest that it was either The Glidden Co. (Chicago,
Illinois), The Drackett Products Co. (Cincinnati, Ohio), or
Gunther Products, Inc. (Galesburg, Illinois).
Note 2. This is the earliest English-language document
seen (Dec. 2015) that uses the term “soy protein isolate”
(or “soy protein isolates”) or the term “edible soy protein
isolate” (or “edible soy protein isolates”) to refer to its food
uses. However Circle generally prefers the term “isolated soy
protein.”
Pages 401-02: “Modiﬁed forms of soy protein isolate:
There are also available modiﬁed, hydrolyzed, isolated
soy protein products, about which there has arisen some
confusion. Soy protein mildly hydrolyzed with alkali (Circle
et al. 1952, U.S. Patent 2,588,392) is used in many industrial
applications (Burnett 1951, vol. 2, chap. 24), mainly for its
adhesive properties. It is not recommended for food uses,
since its nutritional value has been damaged to some extent,
and its physical properties adversely modiﬁed for some food
applications. (See also Chapter 10.)
“The enzyme- and acid-hydrolyzed types (Burnett
1951, vol. 2, chap. 23) are usually extensively hydrolyzed
and can no longer be considered proteins. The enzymehydrolyzed soybean protein products are sometimes referred

to by the misnomer soy albumen, although they are mainly
polypeptides; they are employed in food products chieﬂy
for their whipping properties. They have, however, some
disadvantage ﬂavorwise unless used in relatively low
concentration. The acid-hydrolyzed types are mixtures of
peptides and amino acids high in content of monosodium
glutamate, have meat-like ﬂavors, and are used mainly as
condiments; the latter must compete in price with similar
products made from corn and wheat glutens.” Address: The
Glidden Co., Chicago, Illinois.
3287. Cravens, W.W.; Sipos, Endre. 1958. Soybean oil
meal. In: A.M. Altschul, ed. 1958. Processed Plant Protein
Foodstuffs. New York: Academic Press. xv + 955 p. See p.
353-97. Chap. 14. [198 ref]
• Summary: Contents: Introduction. Production and
trade: General world situation, United States (production,
movement in trade, economic importance of soybean
products). Structure and composition of the soybean seed:
Gross and microscopic structure, inﬂuence of variety, soil,
and climate on soybean yield and composition. Methods
of processing. Composition of soybean oil meal: Standard
speciﬁcations in the United States, soybean protein, amino
acids, suppressive, toxic, and other factors, enzymes,
carbohydrates, vitamins, minerals. Soybean oil meal for
feed: General considerations, soybean oil meal for poultry,
soybean oil meal for swine, soybean oil meal for ruminants
(beef cattle, sheep, dairy cattle, soybean oil meal for dogs).
Future trends in soybean oil meal utilization. This chapter is
a review of the literature.
“No mention has been found of soybean oil in ancient
Chinese literature, so it may be concluded that the crushing
of soybeans for oil has occurred in comparatively recent
times. The processing of soybeans, however, was more or
less localized until after the Chinese-Japanese War (18941895), when Japan began to import soybean oil cake for
fertilizing purposes, resulting in a sudden expansion of
demand for this product. Soybean cake then became the chief
end-product of the oil-meal industry. The Russo-Japanese
War increased the production of soybeans in Manchuria,
and, when this war ended, a surplus of soybeans developed.
Japanese ﬁrms realized very soon the export potential of this
crop, and in 1908 several shipments were made to Europe.
After this time the soybean was one of the chief export items
of this area...
“After many decades of experience and unsuccessful
attempts, the ﬁrst large-scale continuous solvent-extraction
plants in the United States were introduced from Germany in
1934. Both the Hildebrandt ‘U’-type and the Hansa-Muehle
or Bollman [Bollmann] basket-type extractor were used
exclusively until 1937 when the vertical gravity extraction
columns built by the Allis-Chalmers Manufacturing Co. and
the V.D. Anderson Co. were made available. Modiﬁcations
of the Hansa-Muehle or Bollman extractor have been built in
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the United States by the French Oil Mill Machinery Co. and
the Blaw-Knox Co. (Langhurst 1951, p. 541-90).
“Considerable research was devoted to ﬁnd the most
efﬁcient and practical solvent for the extraction. Because
of its nonﬂammability, trichloroethylene appeared to be
promising at one time. After toxic symptoms were observed
in cattle fed trichloroethylene extracted meal, however, it lost
its popularity in the soybean processing industry (Picken et
al. 1955, p. 420-24; see also the Duren disease in Chapter 6
by Kuiken). Hot alcohol extraction was tried in Manchuria
but it is impractical in the United States because of its high
cost, the necessity of drying the ﬂakes to 3% moisture in the
recovery process, the difﬁculty in maintaining high purity,
and the poor selectivity of alcohol as solvent.
“Prior to 1930 no petroleum company specialized in
solvent-extraction naphthas... Finally, commercial hexane
ﬁlled the requirements better than any other solvent tried,
because of its low cost, easy recovery, and selectivity for
vegetable oils. Extreme precautions are necessary with
ﬂammable hydrocarbon solvents...
“In the United States the bulk of soybeans processed
by solvent extraction is handled by the basket and vertical
gravity types. Most of the plants operate at or near a solventto-soybean ratio or 1:1.” Address: McMillen Feed Mills,
Decatur, Indiana.
3288. William L. Burlison papers, 1888-1968. Record Series
No. 8/6/22 (Finding aid for archival collection). 1958.
Urbana, Illinois: University of Illinois. 4 p. ﬁnding aid to 2
boxes, 2.1 linear feet.
• Summary: RS 8/6/22. 2.1 cubic feet. Record group:
Agriculture. Sub-group: Agronomy. Arranged: By type
of material and chronological thereunder. Date received:
Sept. 1963. Volume 2.1. Description: Papers of William
L. Burlison (lived 1882-1958), professor Agronomy
(1915-51) and head of department (1920-51), including
correspondence, clippings, photographs, programs,
publications and scrapbooks relating to the soybean industry,
crop production and research, Agronomy Department,
Civilian Defense (1942-45), Oklahoma schools (1905-08),
Oklahoma A & M University, Eugene Davenport (1922-40),
and agricultural journalism.
“Publications relate to crop production, phosphates,
harvesting cereal crops, corn, soil surveys, soybeans, cold
resistance of plants and wartime crop production.”
Contents of 3-page ﬁnding aid: Chronology of
Burlison’s life (1882-1920, p. 1). Description of the contents
of boxes 1 and 2, including photographs, correspondence and
programs, publications, clippings, scrapbooks, obituaries (p.
2-3).
“Biographical note: William L. Burlison (1882-1958)
was a professor of agronomy at the University of Illinois at
Urbana-Champaign (UIUC) from 1915 to 1951 and head of
department from 1920 to 1951. He was a researcher of crop

production, soybeans, and soil conservation.
“William Leonidas Burlison (1882-1958) was born
in Harrison, Arkansas, on September 3, 1882 to William
Washington and Amanda Ercila (Pettit) Burlison. After
earning a BS at Oklahoma Agricultural & Mechanical
College in 1905, Burlison received his Master’s degree in
1908 and his PhD in 1915, both in Agronomy at UIUC.
Burlison was hired as associate professor in the Agronomy
Department at UIUC in 1915. In 1918, he advanced to
full professor and served as the Head of the Agronomy
Department from 1920 until his retirement in 1951. He
married Miss Flossy B. Lewis in 1909 and they had four
children.
“His classes and research focused on topics such as
crop production, soybeans, soil conservation, cereal crops,
corn, soil surveys, and wartime crop production. Burlison
published bulletins, circulars, and scientiﬁc and popular
articles, including one book, Farm Crop Projects (1930).
“Burlison served on professional and government
organizations such as the American Society of Agronomy
(President, 1927; Fellow, 1936), American Soybean
Processors Association (1930), Board of Governors–National
Farm Chemurgic Council (Vice President, ca. 1935), Illinois
War Board (World War I), Civilian Defense–University
of Illinois (Commander, World War II), the American
Association for Advancement of Science, and on the board of
the campus YMCA. He received several honors and awards,
including the Service Plaque from the Illinois Society of
Farm Managers and Rural Appraisers (1947) and the Holbert
Medal from the Funk Bros. Seed Company (1950).
“After his retirement in 1951, Burlison served as
an Honorary Member of the Illinois Crop Improvement
Association.
“William Burlison died on December 25, 1958.”
Talk with Jacob Jones. 1998. March 18. The Burlison
papers are located in two boxes at the University of Illinois
Archives, in the university’s main library. Jacob has a copy
of the ﬁnding aid. The collection contains most of his private
papers and his published papers. He just returned from
several days looking at all these papers. There are quite
a few scrapbooks, in which he had saved many clippings
related to his own work. In 1951 he retired and had a huge
retirement party. It was even written up in the Chicago
Tribune. When he retired, his colleagues wrote letters to
most of the people he had ever worked with and asked them
to send in remembrances of their experience together. Some
400 to 500 of these letters are in the collection. The archives
show that he was close friends with the Funks–which is not
surprising. He was also friends with many of the important
people working with soybeans at that time. One interesting
letter is from Lacey F. Rickey to Burlison dated 28 Feb. 1930
concerning the Soybean Marketing Association. Surprisingly,
there was not a single letter from William Morse to
Burlison–not even at Burlison’s retirement. Morse died in
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1958–seven years after Burlison’s retirement.
Note: There is probably information about soybeans in
the Mumford papers. Address: Urbana, Illinois.
3289. Durán Castro, Carlos. 1958? El cultivo de la soya [The
cultivation of soybeans]. Buga, Vallee Dept., Colombia:
Grasas S.A. 24 p. Undated. Illust. 21 cm. [Spa]
• Summary: Introduction. Agricultural evolution of Valle del
Cuaca: Advantages of soya, advantages of animal industry,
environment, climate and soils, rotations, preparation of
the land, inoculation with nitrogen-ﬁxing bacteria, methods
of inoculation, times for planting, how to plant the seeds,
initial care, cleanliness, insect pests, harvest and harvesting
equipment (incl. the combine {combinada}). Some problems
with mechanical harvesting: their causes and solutions.
Saving seed.
Across the bottom of the front cover we read that this
booklet is “Courtesy of Grasas S.A., Buga.” On the back
cover: “Grasas S.A., Buga. Pure, reﬁned oils for cooking.
Soy oil is Oliosoya. Butter Le Garza. Pure soya ﬂour
Soyavit. Soy grits and semolina. Cake of soya, cottonseed,
and sesame for animal feed. Lecithin and material for soap
factories.”
The Introduction states (p. 1): The technical work of
acclimatizing the soybean to Colombia has been done mainly
by the Agricultural Experiment Station at Palmira. Since
its foundation in 1929, it has tested new soybean varieties
to compare their merits and diverse conditions for both
cultivation and industry; the best ones were chosen. Then
Grasas S.A. multiplied these, and provided them to farmers
who grew them. Address: Ing. Agr., Colombia.
3290. Hansen, Floyd R.; Zaremsky, Baruch. Assignors to
Ferro Chemical Corp. (Bedford, Ohio). 1959. Vinyl chloride
resin stabilized with 2-ethyl hexyl aryl phosphites. U.S.
Patent 2,867,594. Jan. 6. 3 p. Application ﬁled 21 March
1957. [12 ref]
• Summary: “This invention related to a stabilizer for
chlorine containing resins and to plastic compositions
stabilized therewith.
“It is well known that chlorine containing vinyl resins,
such as polyvinyl chloride, copolymers of vinyl chloride,
etc. have poor resistance to the effects of heat and/or light.
Exposure of unstabilized or poorly stabilized chlorine
containing vinyl resins to heat and/or light brings about
discoloration, brittleness and loss of strength.” Epoxidized
soya bean oil is used in several of the basic vinyl formulas.
Address: 1. Bedford, Ohio; 2. Cleveland, Ohio.
3291. Morris, Thomas C.; Chaplick, Adolph M. Assignors
to B.B. Chemical Company (Boston, Massachusetts). 1959.
Thermoplastic polyamide-epoxy adhesives. U.S. Patent
2,867,592. Jan. 6. 7 p. Application ﬁled 7 May 1954. 2
drawings. [3 ref]

• Summary: This invention relates to a thermoplastic
rod adhesive for direct through feed dispensing. Various
polyamide resins listed in Example 1 are the reaction
products of polymerized fatty acid from soybean oil with
alkylene polyamine. Address: 1. Lexington, Massachusetts;
2. Hudson, New Hampshire.
3292. Didzun, Stewart. 1959. Henry Ford knew his onions:
But he kept ‘em off his hamburgers. Detroit News. Jan. 11. p.
A-1, col. 1.
• Summary: A discussion of Henry Ford’s views on diet. He
died in 1947 at age 83. Last week Russia’s No. 2 man, Soviet
Deputy Premier Anastas I. Mikoyan, visited Detroit and met
with Henry Ford’s grandson, Henry Ford II, present head of
the Ford auto empire. Mikoyan said that Henry Ford advised
him not to build meat packing plants in Russia because meat
was bad for people to eat. “Henry Ford II replied: ‘Yes,
grandfather preferred soybeans.’”
Henry Ford’s views on diet were controversial. In
1929 he told American clergymen that they should use the
pulpit to tell people how to eat. He encouraged American
housewives to stay out of politics and spend more time in the
kitchen “so there would be less sickness in the world.” He
advocated and practiced eating only fruits for breakfast, only
protein foods for lunch, and only starchy foods for dinner.
Research at Ford had found that the three food groups do not
mix well in the stomach. He believed that only vegetables
can be eaten safely with any meal.
Ford did not drink alcohol and was a strong
prohibitionist. He believed that the desire for liquor is
created by wrong combinations of food. He once said: “If
people would learn to eat the things they should eat, there
would be no need for hospitals. Jails and prisons would have
less to do.”
Ford was probably the most publicized advocate of the
soybean. In 1930 he began investigating soybeans, and he
spent more than a million dollars over the next few years
investigating how to grow and to use them. There follows a
summary of the many ways he used soybeans.
3293. Van Strien, Richard E. Assignor to Standard Oil
Company (Chicago, Illinois; a corporation of Indiana). 1959.
Resin derived from polyhydric alcohol, fatty oil, benzene
tribasic acid and certain glycols. U.S. Patent 2,870,102. Jan.
20. 2 p. Application ﬁled 16 Dec. 1955. [1 ref]
• Summary: Soybean oil, a typical semi-drying oil, is
mentioned. “The oils may be processed to obtain a mixture
of fatty acids which are designated by the name of the source
oil. For example soya fatty acids are derived from soybean
oil.
“Example I: In the ﬁrst stage of the process, 35.0 grams
of soybean oil and 1.8 grams of glycerol were added to a
ﬂask equipped with a motor-driven stirrer, a thermometer
and a reﬂux condenser. Provisions were made for the
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maintenance of a nitrogen atmosphere in the ﬂask. The
oil and glycerol were heated to 420ºF. when 0.1 gram of
calcium hydroxide were added as alcoholysis catalyst. The
temperature in the ﬂask was gradually increased to about
450ºF. over a period of 51 minutes when the reaction was
complete.
“The second stage of the process was carried out
by adding 12.6 grams of trimellitic acid to the ﬂask. The
contents of the ﬂask were agitated at a temperature of about
450ºF. for one hour and 52 minutes. This time was a few
minutes in excess of that time required for the disappearance
of the separate phases of alcoholysis reaction product and
trimellitic acid and the appearance of a single homogeneous
solution in the ﬂask,
“The contents of the ﬂask were permitted to cool to
420ºF. where 4.1 grams of ethylene glycol were added. In
the third stage, the temperature was gradually raised over
a period of 40 minutes to 450ºF. and maintained at this
temperature for 3 hours and 16 minutes.
“The reaction product was diluted with 34 grams of
mineral spirits to give a solution containing 60% solids, i.e.,
60 weight percent of the oil-modiﬁed alkyl resin product of
the third stage. The Gardner viscosity of the solution was
U and the Gardner color was 11. (Physical and Chemical
Examination of Paints, Varnishes, Lacquers and Colors by
Gardner and Sward, 10th edition, 1946.)” Address: Grifﬁth,
Indiana.
3294. Wall Street Journal. 1959. Glidden expects sales to rise
in ﬁscal ‘59 for present four units. Jan. 20. p. 28.
• Summary: “In September, 1958, Glidden transferred its
soybean processing and grain merchandising business,
known as the Chemurgy division, to Central Soya Co., Inc.,
of Ft. Wayne, Indiana. Glidden was left with four divisions:
Paint, food-chemicals, pigments, metals and organic
chemicals.”
3295. Decatur Herald and Review (Illinois). 1959. Soybean
processing draws national ﬁrms; solvent method used,
replaces expellers. Oil ﬁnds industrial, home uses; meal
added to feeds. Jan. 25. p. 76. Sunday.
• Summary: “Central Illinois has ﬁve soybean processing
plants.”
These ﬁve plants employ about 1,250 persons and have
combined storage space of about 24 million bushels.
The A.E. Staley Mfg. was the ﬁrst to start a soybean
processing plant in 1922. Next came Allied Mills with
the purchase of a plant in Taylorville [Illinois, from Funk
Brothers] in 1931.
The Staley company completed a new soybean plant in
1937, and in [Aug.] 1938 Spencer Kellogg & Sons “bought
the Shellabarger Grain Products Co, plant at Brush College
Road and Faries Parkway.”
“In 1939 Archer-Daniels-Midland Co. of Minneapolis

opened its plant–a plant which was pioneering the use of
solvent extraction to replace the expeller method.”
“Ralston Purina entered the scene in central Illinois
by buying the newly built Shellabarger Mills Inc. soybean
processing plant and country elevators in 1952. This is now
Checkerboard Soybean Co.
“Here is a brief history of each of the central Illinois
plants.
A.E. Staley Mfg. Co.: In 1922, Staley was the ﬁrst
soybean processor in the area; it is still the largest. “Much of
[the company’s] 11 million bushel terminal elevator is used
for receiving, storing, and readying soybeans for processing.
Although the plant uses more corn [than soybeans], the
nature of the soybean market generally more advanced
buying and storage.
“In one two week period last fall, the Staley elevator
took in more than 5 million bushels of soybeans.
“The two initial products, soybean meal and crude
soybean oil, are further processed and reﬁned to produce a
total of 67 different products used in hundreds of food items,
feed and industrial purposes.
“Soybean processing operations employ more than 600
men and women in all phases of business.”
Describes the old expeller method and the newer, more
efﬁcient solvent extraction process. As a ﬁnal step, soybean
ﬂakes are ground into meal.
“Besides a higher oil yield, the extraction process also
allows more exact control and ﬂexibility in determining the
content and properties of the products.
Allied Mills, Taylorville: Dec. 1958 was the biggest
month, tonnage wise, for Allied Mills’ Taylor plant,
according to J.B. DeHaven, manager.
“Allied Mills, with headquarters in Chicago, now
operates the Taylorville plant as the company’s only soybean
processing plant. In 1952 Allied Mills centered its soybean
operations at Taylorville.
Allied Mills operated soybean processing plants
at Peoria, Illinois; Omaha, Nebraska; and Portsmouth,
Virginia–in addition to Taylorville.
“In 1952, also, the centering of operations in central
Illinois brought about additions to the Taylorville plant.
A 250-ton French extractor was installed, an addition was
made to the ﬂake preparation building, and an additional one
million bushels storage capacity was added. The Taylorville
plant, employs about 60 persons in both the plant and ofﬁce,
has a storage capacity of 1,750,000 bushels, and produces
soybean oil, and both 44 per cent protein meal and 50 per
cent protein meal.
“Allied Mills, which sells its feeds under the name of
Wayne Feeds, is the result of a merger in 1929 of American
Milling Co. and McMillan Feed Co. of Fort Wayne, Indiana.
“In 1931, Allied Mills bought Funk Bros. plant in
downtown Taylorville. In May 1944, a ﬁre destroyed the
plant.
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“In August 1944, Allied Mills built a million dollar plant
on Route 48, northeast of the city. This plant, De Haven [sic,
DeHaven] said, became obsolete and too small in 1954.
“Spencer Kellogg & Sons: The Decatur mill of Spencer
Kellogg & Sons Inc., is the largest and most important
operation of the company.
“The Decatur plant, which has a storage capacity of ﬁve
million bushels, was purchased by Spencer Kellogg in 1938.
It is one of nine grain-processing centers of the company.
“The company, one of the largest processors of
vegetable oil seeds, as started in 1824, when Suplina
Kellogg, great-great grandfather of the current president of
the company, embarked in the linseed oil business.
“Spencer Kellogg & Sons Inc. was incorporated in
1912, and has been constantly expanding, having recently
purchased Beacon Milling Co., Cayuga, New York and
Staley Milling Co., Kansas City, Missouri.
“Since the purchase of the mill in 1938 from
Shellabarger Grain Products Co., Spencer Kellogg has been
engaged in soybean crushing at Decatur. The plant produces
crude soybean oil, soybean oil meal and soya ﬂour.
“The meal is used in poultry and livestock feeds. Both
industrial and edible ﬂours are produced; the industrial ﬂours
for use in adhesives and paper coatings, the edible ﬂours for
use in bakery products, meal substitutes and dog foods. The
oil is sold for use in edible products such as shortening and
margarine, and for use in the protective coating ﬁeld.
“Processing operations are on a 24-hour per day basis,
seven days a week, and the company employs about 200
people from the Decatur area, supporting a substantial yearly
payroll in the community
“The company started its soybean activities at Decatur.
As the crop itself spread outward, the company expanded to
Des Moines, Iowa, Bellevue, Ohio, and more recently to the
Minnesota area.
“While this expansion went on, the Decatur operation
was constantly increased. The plant continues to be the
most important operation of Spencer Kellogg & Sons. The
company feels this will continue to be so as it modernizes
and adds emphasis to the Decatur plant. The future of its
operations seems extremely bright with the continued large
Illinois production of soybeans and improved products being
developed by the Research Laboratories of the company.
“Products are supplied by the Decatur plant to reﬁneries
at Long Beach, California; Chicago, Illinois; and Bellevue,
Ohio, which specialize in producing a wide variety of upgraded soybean oil products for the so-called industrial user.
“When Archer-Daniels-Midland Co. began processing
soybeans on a large scale 20 years ago, Decatur was the
logical location for the company’s plant.
“That was in 1939, when ADM erected in Decatur the
nation’s largest solvent extraction plant. Previously ADM
had pioneered in development of the solvent extraction
process, now used throughout the soybean industry. Since

that time, ADM has doubled the capacity of the Decatur
plant, installed a continuous-ﬂow reﬁning unit, added
an edible oil reﬁnery and built a plant to produce vinyl
plasticizers.
“The addition of a truck dump this month will enable
Archer-Daniels-Midland to handle a 50-foot truck every four
minutes.
“Since 1939 too, ADM has become one of the nation’s
three largest processors of soybeans.
“ADM’s Decatur operations, headed by Robert S.
White, production manager for the company’s entire
soybean division, now employ 320 persons. ADM also has
soybean processing facilities at Minneapolis and Mankato,
Minnesota, and Evendale, Ohio.
“Production at the Decatur plant is for both edible and
industrial purposes. ADM soybean oils are used as salad
and cooking oils, and in the manufacture of margarine and
vegetable shortening.
“In the industrial ﬁeld, soybean oil is used in protective
coatings [such as paints], linoleum, foundry core oils,
printing inks, synthetic rubbers and plastics. They go [sic,
The protein goes] into glues and coatings for ﬁne papers and
other products.
“At Decatur, ADM produces 50 per cent soybean oil
meal, a high protein supplement widely used by livestock
and poultry feeders.
“Soybean processing is only one phase of ADM’s
operations. Founded in Minneapolis 57 years ago as a
ﬂaxseed crushing ﬁrm, the company now is a widely
diversiﬁed corporation with 156 plants and elevators in
21 states and Canada. The president is John H. Daniels, a
grandson of the founder.
“Checkerboard Soybean: Checkerboard Soybean Co. not
only operates a soybean processing plant in Decatur, but also
operates nine country elevators, both as storage facilities and
retail outlets for Purina Chows, the company’s feeds.
“The Decatur soybean processing plant is one of 10 such
plants in the United States and Mexico operated by Ralston
Purina Co. of St. Louis.
“Checkerboard Soybean processes soybeans primarily
as a source of protein for the Purina Chows manufactured by
Ralston Purina, according to Russell Baer, vice president and
general manager of Checkerboard Soybean.
“The Checkerboard operation involves more than 100
persons in the plants, ofﬁce and country elevators. Storage
capacity for soy beans includes about 600,000 bushels
in Decatur and another 600,000 bushels at the country
elevators.
“The elevators are located at Warrensburg, Elwin, Pana,
Raymond, Craig, Ospur, Dunkel, Westervelt and Ohlman.
“Checkerboard Soybean Co. was formed in May
1, 1952, when Ralston Purina bought the Decatur plant
of Shellabarger Mills Inc. which was built in 1950 and
completed for operation by the fall of 1951.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1231
“Baer said Ralston Purina in the future will have in
operation seven new bulk stations in Illinois to handle
expedite bulk shipments of Purina Chows.
“Ralston Purina was founded in 1894 in a river front
feed store in St. Louis. The original product was a feed for
horses and mules.”
3296. Link, W.E.; Hickman, H.M.; Morrissette, R.A. 1959.
Gas-liquid chromatography of fatty derivatives. I. Separation
of homologous series of a-oleﬁns, n-hydrocarbons, n-nitriles,
and n-alcohols. J. of the American Oil Chemists’ Society
36(1):20-23. Jan. [8 ref]
• Summary: Study includes an alcohol derived from soybean
oil. Address: Archer-Daniels-Midland Co., Minneapolis,
Minnesota.
3297. Teeter, H.M.; Gast, L.E.; Cowan, J.C. 1959. Vinyl
ether copolymers: New potential coatings from soybean and
linseed oils. Paint Industry 74(1):13-14, 16-17. Jan. [11 ref]
• Summary: Includes tables giving the typical properties
for linseed and soybean alcohols and properties of typical
preparations of linseed and soybean vinyl ethers. Address:
Northern Utilization Research & Development Div., ARS,
USDA.
3298. Shelton, Frederic James; Chervenka, Charles H.
Assignors to Reichhold Chemicals, Inc. (Detroit, Michigan).
1959. Plywood adhesive comprising urea-formaldehyde resin
protein and dispersing agent and process for preparing same.
U.S. Patent 2,872,421. Feb. 3. 5 p. Application ﬁled 29 May
1956. [5 ref]
• Summary: This invention relates to an improved
plywood adhesive that was wet mixed using ﬁnely-ground
(through 200 mesh), defatted, dehulled soy bean ﬂour,
such as “Staley’s I-200” and “Prosoy L.” Address: Seattle,
Washington.
3299. Lederman, Burton E. Assignor to Commonwealth
Engineering Corp. (Wilmington, Delaware). 1959.
Hammered metal ﬁnish compositions and method of making
the same. U.S. Patent 2,873,261. Feb. 10. 3 p. Application
ﬁled 9 July 1956. [4 ref]
• Summary: This invention relates to the art of providing
articles with a hammered metal effect ﬁnish. It especially
relates to new compositions which, when sprayed on the base
article, form patterns which simulate the hammered metal
effect. Example 1 uses 70 parts of soyabean oil fatty acids.
Address: Dayton, Ohio.
3300. McKinney, L.L.; Uhing, E.H. 1959.
Carboxymethylated soybean protein. J. of the American Oil
Chemists’ Society 36(2):49-51. Feb. [12 ref]
• Summary: Problems in the industrial utilization of
vegetable proteins. Address: Northern Utilization Research

and Development Div., ARS/USDA, Peoria, Illinois.
3301. Soybean Digest. 1959. The use of soy products in
medicinal manufacturing. Feb. p. 8-9.
• Summary: Soybean products include multiple vitamins,
hygromycin B premix, procaine penicillin, diethylstilbestrol
premix. Large tanks and equipment are used in the
manufacture of diethylstilbestrol at Eli Lilly and Co. “Long
a supplier of the synthetic hormone to the medical profession
for human use, the company has been producing it for
inclusion in ‘Stilbosol’ (Diethylstilbestrol Premix, Lilly) for
fattening cattle and sheep since 1954.”
These uses of soybean products by Eli Lilly and Co.
require an average of 16 tons every day of the year with a
total annual value of almost $1 million.
3302. Stanton, James M.; Roholt, D.M.; Wiff, J. 1959.
Isophthalic alkyds in architectural ﬁnishes. Paint Industry
74(2):7-8, 10. Feb. (Chem. Abst. 53:8660c). [8 ref]
• Summary: Soybean oil is used in alkyd formulations.
One of the largest volume alkyd resins produced is the 25%
phthalic, 60% soybean oil resin. Address: Cargill, Inc.
3303. Norton, James Allan. Assignor to General Motors
Corp. (Detroit, Michigan; a corporation of Delaware). 1959.
Oil ﬁlter coating. U.S. Patent 2,875,899. March 3. 3 p.
Application ﬁled 25 Sept. 1952. [23 ref]
• Summary: This invention relates to the improved ﬁltration
of lubricating oils used in internal combustion engines.
During use, such oils become contaminated with particles
(often microscopic in size) of metal, dirt, lead salts,
carbon, and other foreign materials. To prevent abrasive
and chemical damage to the engine, such particles must
be removed from the oil using a ﬁlter. Most current ﬁlters
remove only the larger particles, allowing the smaller
particles to pass through the ﬁlter repeatedly. Filtration may
be improved by impregnating the ﬁlter element with ﬁltration
assistants, which are heat-bodied, substantially non-oxidized
oils of the type generally known as drying or semi-drying
oils. Soybean and ﬁsh oils are examples of semi-drying oils.
The oils should have a Gardner-Holdt viscosity at 25ºC of
between Z-2 and its gelation point. Address: Flint, Michigan.
3304. Wershaw, Irving B. Assignor to Dome Chemicals,
Inc. (New York, NY). 1959. Dermatological preparation
containing defatted soy bean ﬂour. U.S. Patent 2,876,164.
March 3. 3 p. Application ﬁled 1 Aug. 1957. [2 ref]
• Summary: Concerns “a dermatological application
for topical application to the skin.” It may be applied as
such (without other constituents) or may be “applied as a
constituent of a cream, powder, or lotion.” When added to
water it produces a colloidal solution having a pH within the
range of 4 to 5.5, which, as is well known, is the preferred
pH range for healthy skin. It is buffered to be chemically
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stable within the pH range. The ﬂour is made by dehulling
soy beans, then removing the fat with an organic solvent
having a boiling point below 100ºC. The protein-rich
defatted residue or marc is then milled or ground to produce
colloidal particles. A table gives the composition of the
“defatted soy bean ﬂour,” which contains 52.5% protein,
30.1% carbohydrate, 8% moisture, 6.0% ash, etc. Eight
examples of dermatological preparations, each containing
this defatted soy bean ﬂour (at levels of 10% to 90% by
weight), are given.
Note: This is the earliest document sees (Sept. 2001)
concerning industrial uses of soy ﬂour. Address: New York,
New York.
3305. Mohr, Robert A.; Capener, Erwin L. Assignors to
General Mills, Inc. (A corporation of Delaware). 1959.
Phenol-aldehyde resins esteriﬁed with fatty acids. U.S.
Patent 2,878,199. March 17. 4 p. Application ﬁled 12 May
1955. [5 ref]
• Summary: Phenolic resin esters are used as protective
coatings, waxes, plasticizers, etc. Soybean oil fatty acids are
a major ingredient in the formulas.
Soy is mentioned 8 times in this patent in the forms
“soybean oil” and “soybean oil fatty acids.” Address: 1. St.
Paul, Minnesota; 2. China Lake, California.
3306. Mizrahi, B.Z. 1959. Slabs and tiles. Israeli Patent
11,868. March 19. (Chem. Abst. 53:15526c). *
• Summary: Ground and polished artiﬁcial stone made of
aluminous cement and mineral powders, such as basalt,
quartz, and glass, become air- and moisture-resistant and
acquire improved color and general appearance by rubbing
with a soft cloth a quick-drying vegetable oil, e.g. linseed,
castor, or soybean oil, into their surfaces until the oil is not
visible to the eye.
3307. Bataafse (N.V. de) Petroleum Maatschappij. 1959.
Improvements in or relating to the production of an alkyd
resin from an epoxy resin. British Patent 858,827. Date
of application and ﬁling complete speciﬁcation: 25 March
1959. 4 p. Complete speciﬁcation published: 18 Jan. 1961.
Application made in Netherlands: 27 March 1958.
• Summary: Concerns alkyd coating resins from epoxy
resins. A mixture of soybean oil, epoxy resin, and soybean
oil fatty acids can be used to make alkyd resins suitable as a
base for paints, lacquers, or varnishes.
Note: This company was formerly known as N.V. De
Bataafsche Petroleum Maatschappij. Address: 30 Carel van
Bylandtlaan, The Hague, The Netherlands.
3308. Stein, Werner; Brockmann, Rolf; Dieckelmann,
Gerhard. Assignors to Henkel & Cie. G.m.b.H. (Henkelstr.
67, Holthausen, Dusseldorf). 1959. Verfahren zum
Epoxydieren von aliphatischen oder cycloaliphatischen

Verbindungen mit oleﬁnischen Doppelbindungen [Process
for epoxidizing aliphatic or cycloaliphatic compounds with
oleﬁnic double bonds]. German Patent 1,152,415. March
25. 6 p. Issued 8 Aug. 1963 (Chem. Abst. 60:2889g). [11 ref.
Ger]
• Summary: Concerns: Epoxidation of alkenes. An example
of the epoxidation of soybean oil is given.
Note: Soy is mentioned 6 times in this patent in the
forms “Sojaölepoxyd” (soy oil epoxide) and “Sojaöl”
(soy oil). Address: 1&3. Holtsausen, Dusseldorf; 2. Haan,
Rhineland. [All: Germany].
3309. Scholl, Edward C. Assignor to United Gilsonite
Laboratories (Scranton, Pennsylvania). 1959. Water
reducible texture paint. U.S. Patent 2,880,104. March 31. 2
p. Application ﬁled 26 Sept. 1955. [8 ref]
• Summary: Water-dispersible paint can be marketed in a
powdered form, which can be stored indeﬁnitely. The main
binder in such paints has long been an alkali soluble protein,
such as casein. The preferred protein in this formula is
soybean meal. Address: Hasbrouck Heights, New Jersey.
3310. Archer-Daniels-Midland Co. 1959. Some ADM
products from soybeans (Ad). Soybean Blue Book. p. 95.
• Summary: Soybean Blue Book. 1959. p. 95. Photos show
plants at Decatur, Illinois; Evendale, Ohio; and Mankato,
Minnesota. Seven products are listed: Archer S (salad oil),
Soybean oil, Archer 44% soybean oil meal, pea-size, pellets,
ﬂakes, Archer 50% low ﬁber soybean oil meal, Adpro
isolated soy proteins, Soybean brew ﬂakes, R-Lecin (soybean
lecithin), Soy ﬂour, Bakers Nutrisoy, Daniels’ Supreme,
Kaysoy, Nutriwhip, Packers Granular, Soya fatty acids,
Admex vinyl plasticizers, Archer Booster feeds, Aroplaz
alkyd resins. Address: Minneapolis, Minnesota.
3311. Erratt, R.L.; Jahn, R.G.; Silvernail, L.H. 1959. Basic
properties of pigmented coatings bound with Dow Latex
512-R, casein, and isolated soya protein. TAPPI 42(3):14248A. March. (Chem. Abst. 53:14514i).
• Summary: Gives the adhesive ratio for soy protein and
soy protein relationship to ink receptivity. Address: Coatings
Technical Service, The Dow Chemical Co., Midland,
Michigan.
3312. Glass, Curtis A.; Melvin, Eugene H. 1959.
Determination of composition of vinyl copolymers by
infrared. J. of the American Oil Chemists’ Society 36(3):10001. March. [3 ref]
• Summary: Discusses an infrared method to determine
copolymer composition from the intensity of the absorption
of copolymers of soybean vinyl ether. Copolymers are
prepared from fatty vinyl ethers. Address: Northern Regional
Research Lab., Peoria, Illinois.
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3313. Soybean Digest. 1959. Purina forms special soy
products division. March. p. 34.
• Summary: “A special soy products division has been
formed by Ralston Purina Co. as part of the soybean division
with Wayne E. Tjossem as manager. Donald B. Walker is
director of the soybean division. Mr. Tjossem comes to
Purina from the chemurgy division of Central Soya Co., Inc.,
Chicago [Illinois], formerly a division of the Glidden Co.,
where he was assistant to the vice president of that division.
Mr. Tjossem... will assume overall marketing responsibility
for all Purina soy products other than soybean oil and meal.”
3314. Soybean Digest. 1959. New General Mills’ product
used in many items. March. p. 21.
• Summary: This epoxidized soybean oil product, named
“EpoxyGen, is helping turn out higher quality vinyl plastic
products for home and industry. Such items as plastic
raincoats, shower curtains, garden hose, auto upholstery,
furniture coverings, ﬂoor tile, and molded parts are examples
of products expected to beneﬁt from this new vinyl resin
stabilizer.” The starting material for EpoxyGen is reﬁned
soybean oil from company plants at Rossford, Ohio, and
Belmond, Iowa. “Though these are the ﬁrst General Mills
epoxidized soybean oils introduced, the company is no
newcomer to the ﬁeld. Chemists at their central research
laboratories ﬁrst discovered and patented the use of
epoxidized fatty esters as plasticizing stabilizers for vinyl
resins several years ago.”
3315. Peerman, Dwight E.; Floyd, Don E. Assignors to
General Mills, Inc. (A corporation of Delaware). 1959.
Polyamide resin process and product. U.S. Patent 2,881,194.
April 7. 2 p. Application ﬁled 11 Oct. 1955. [9 ref]
• Summary: This “polyamide resin is particularly useful for
reaction with epoxy resins to obtain products of novel and
useful properties.” Address: Robbinsdale, Minnesota.
3316. Baker, Edgar B. Assignor to Stauffer Chemical
Company (A corporation of Delaware). 1959. Process for
preparing epoxy resin modiﬁed proteins and compositions
resulting therefrom. U.S. Patent 2,882,250. April 14. 5 p.
Application ﬁled 7 July 1955. [9 ref]
• Summary: “This invention relates to certain reaction
products of epoxide compounds with proteins. More
particularly, it relates to enhancing the properties of proteins
by reacting the proteins with compounds containing more
than one epoxide group in a molecule.
“In general the preferred polyepoxides are prepared
from the reaction of epichlorohydrin with polyfunctional
alcohols or phenols.”
In example 12, Monsanto’s Lauxein 10-B, a soybean
meal glue (made with “soya meal containing 51.5% protein”)
commonly used in the manufacture of plywood, was the
adhesive used. Address: Belmont, California.

3317. Christenson, Roger M. Assignor to Pittsburgh
Plate Glass Company (Pittsburgh, Pennsylvania). 1959.
Interpolymers of vinyl halides ethylenically unsaturated
esters and glycidyl polyethers. U.S. Patent 2,882,251. April
14. 8 p. Application ﬁled 20 Nov. 1953. [1 ref]
• Summary: “This invention relates to the preparation
of soluble interpolymers having valuable properties as
protective or coating materials for solid surfaces and it
has particular relation to the preparation of interpolymers,
which when spread as liquid ﬁlms are adapted quickly to set
to a hard durable state by air drying or baking at elevated
temperatures.” Address: Whiteﬁsh Bay, Wisconsin.
3318. Hennessy, Douglas J.; Kupstas, Edward E. Assignors
to American Lecithin Company, Inc. (Woodside, New York;
a corporation of Ohio). 1959. Combined solvent treatment
of phosphatide emulsion to break said emulsion and remove
non-lipid substances. U.S. Patent 2,882,285. April 14. 2 p.
Application ﬁled 18 June 1956. [4 ref]
• Summary: “In the production of phosphatides including
lecithin from soy beans, corn germs, and other materials
containing lecithin, there are produced aqueous emulsions,
containing about 50 percent of phosphatides... These
emulsions are difﬁcultly separable...” These phosphatide
emulsions are often obtained in the water degumming of
crude soybean oil. Address: 1. Teaneck, New Jersey; 2. New
York, New York.
3319. Posnansky, Karl W. Assignor to Stamford Rubber
Supply Company (Stamford, Connecticut). 1959. Organic
materials prepared with the polyisocyanates and their
preparation. U.S. Patent 2,882,249. April 14. 5 p. Application
ﬁled 28 Jan. 1955. [10 ref]
• Summary: Concerns new synthetic organic plastic
materials, more speciﬁcally new plastic products and
“methods of preparing them by the treatment of non-linear
polymers such as the polyacidesters, and other compounds
formed from hydroxy-containing monobasic fatty acids with
the organic polyisocyanates.
“The treatment of linear polyesters, polyamides and
polyesteramides with a polyisocyanate to form plastic
materials is known in the chemical art.” Address: Stamford,
Connecticut.
3320. Berger, Jenson & Nicholson Ltd. (formerly known
as Lewis Berger & Sons Ltd). 1959. Improvements in or
relating to multicolour coating compositions and method
for the preparation thereof. British Patent 916,496. Date
of application and ﬁling complete speciﬁcation: 15 April
1959. 8 p. Complete speciﬁcation published: 23 Jan. 1963.
Application made in the USA: 21 April 1958. [1 ref]
• Summary: Soybean oil can serve as the main ingredient in
these oil-in-water emulsions (multicolor paints). Address:
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Berger House, Berkeley Square, London, W.1.

bean oil.” Address: Metuchen, New Jersey.

3321. Beiswanger, John P.G.; Burnard, John W. Assignors to
General Aniline & Film Corp. (New York, NY; a corporation
of Delaware). 1959. Synergistic corrosion inhibiting
composition for gasoline (Dimer acid agent 3577 H). U.S.
Patent 2,883,277. April 21. 3 p. Application ﬁled 12 Oct.
1956. [4 ref]
• Summary: This new material “has been found to be
effective for inhibiting corrosion of iron and steel, by low
boiling petroleum fractions.” Soybean oil is the preferred oil.
Address: 1. Easton; 2. East Bangor. Both: Pennsylvania.

3325. Chester, K. Starr. 1959. We stand on the threshold of
a quarter-century of chemurgy. Chemurgic Digest. April. p.
4-6.
• Summary: “Glycerol, another basic industrial chemical,
was formerly made from tallow and from cottonseed and
soybean oil; now synthetic glycerol dominates the market.
Synthetic textiles are supplanting cotton, and synthetic
detergents are replacing soaps.” Address: Alton Box Board
Co., Alton, Illinois.

3322. Tischbirek, Guenter; Sperling, Gerhard; Strauss,
Wennemar. Assignors to Dehydag Deutsche Hydrierwerke
G.m.b.H. (Henkelstr. 67, Holthausen, Dusseldorf). 1959.
Netzmittel fuer galvanische Baeder [Wetting agent for
electroplating / galvanic baths]. German Patent 1,130,242.
April 22. 2 p. Issued 24 May 1962 (Chem. Abst. 57:5720a).
[1 ref. Ger]
• Summary: Sulfonation products of 2 ethylcapronitrile and
nitriles of acids from coconut or soybean oils can be used to
make this wetting agent which does not foam.
Note: Soy is mentioned twice in this patent, but only in
the form “Sojabohnenöl” (soybean oil). Address: 1&3. PhD,
Holthausen; 2. PhD, Velbert. All: Dusseldorf.
3323. Berenschot, Donald J.; Pinhasik, Sidney N.; Bierman,
Karl M. Assignors to Armour & Company (Chicago,
Illinois). 1959. Freeze stabilized polymeric latex coatings
containing N-aliphatic-beta amino butyrates and process
for preparing same. U.S. Patent 2,884,397. April 28. 5 p.
Application ﬁled 5 April 1957.
• Summary: Concerns an emulsion-type water base coating
/ paint. Such coatings have recently become a major
replacement for solvent-type coatings used for ﬁnishing or
redecorating internal wall areas. “Freedom from solvent
odor, ease of application, freedom from ﬁre hazard and
economy in use have contributed materially to consumer
acceptance...” However if such water base paints are frozen
and thawed, they become useless. This invention provides
such a paint with an “emulsion polymer which is stable
against breakdown due to alternate freezing and thawing
of the aqueous phase.” In this patent the term “paint latex”
is used to refer to emulsion polymer systems. Address: 1.
Chicago, Illinois; 2. Park Forest, Illinois.
3324. Carmody, Raymond F. Assignor to Socony Mobil
Oil Company, Inc. (A corporation of New York). 1959.
Alkyd resin manufacture with isophthalic acid. U.S. Patent
2,884,390. April 28. 4 p. Application ﬁled 2 May 1957. 1
drawing. [3 ref]
• Summary: Alkyd resins are often modiﬁed with vegetable
oils. In the examples, the preferred main ingredient is “soya

3326. Martinez Moreno, J.M.; Vázquez Roncero, A.;
Establier Torregrosa, R. 1959. Obtención de alcoholes grasos
no saturados a alta presión. II. [Preparation of unsaturated
fatty alcohols at high pressure. II.]. Grasas y Aceites
10(2):55-60. March/April. (Chem. Abst. 54:14727e). [13 ref.
Spa]
Address: Universidad de Sevilla. Cátedra de Química
Técnica. Instituto de la Grasa y sus Derivados. Departamento
Industrial, Sevilla.
3327. Campbell, Conrad J. Assignor to Hercules Powder
Company (Wilmington, Delaware). 1959. Air-drying
resinous ester from partial allyl ether of pentaerythritol. U.S.
Patent 2,885,375. May 5. 3 p. Application ﬁled 14 Sept.
1956. [3 ref]
• Summary: The ideal coating / paint has not yet been made.
It “should have a viscosity that can be easily applied by
brushing or spraying. Once applied, the coating should dry
rapidly to a smooth, even ﬁlm sufﬁciently thick to provide a
ﬁnished surface in no more than about three separate coats.
Finally, the dry ﬁlm should have a good gloss and the ability
to retain its gloss over a considerable period of time. The
ﬁlm furthermore should be resistant to chalking and resistant
to enbrittlement [becoming brittle] and discoloring upon
aging.”
For many years the essential ﬁlm-forming ingredient
in most exterior house paints has been a drying soil such as
linseed oil. However their “drying time is generally longer
than desirable and the ﬁlms, when dry, are relatively low in
gloss and poor in the ability to retain the gloss. The ﬁlms
are also prone to excessive chalking and lack resistance to
staining, blistering, and to deterioration upon aging. Attempts
have been made to replace the drying oils with drying oilmodiﬁed alkyd resins.” This solves most of the problems
except that the viscosity is higher. This invention will
address the latter problem. In example 3, soybean oil is used
in place of linseed oil. Address: New Castle, Delaware.
3328. Rhodes, Philip H.; Imes, Paul L. Assignors, by mesme
assignments, to said Philip H. Rhodes. 1959. Thermoplastic
composition plasticized with a mixed diester plasticizer of
an alipathic diol having two primary alcohol groups. U.S.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1235
Patent 2,886,545. May 12. 6 p. Application ﬁled 21 July
1954. [1 ref]
• Summary: Used for the production of plasticized polyvinyl
resins. Address: Cincinnati, Ohio.

Patent 2,889,309. June 2. 3 p. Application ﬁled 15 Oct. 1956.
[5 ref]
• Summary: These alkali-resistant protective coatings can be
made from soybean oil. Address: Peoria, Illinois.

3329. Zweifel, Henry C.; Hull, Denver H.; Hart, William C.
Assignors to Richﬁeld Oil Corp. (Los Angeles, California; a
corporation of Delaware). 1959. Sealing composition. U.S.
Patent 2,886,457. May 12. 3 p. Application ﬁled 19 Dec.
1955. [5 ref]
• Summary: “The use of ‘pipe dopes’ and ‘key pastes’ to
facilitate the sealing of the coarse unﬁnished threads of line
pipe and the gaskets in ﬁttings and unmachined articles... is
an established practice.” Bodied soya bean oil is one of the
main ingredients in the formula for the improved sealant.
Address: 1. Whittier; 2. Anaheim; 3. Long Beach. All:
California.

3334. Förster, Wolfgang Kurt Günter. Assignor to Reichhold
Chemicals, Inc. (Detroit, Michigan). 1959. New polyamide
like condensation products and process of producing the
same. U.S. Patent 2,890,228. June 9. 2 p. Application ﬁled
27 Feb. 1956. [13 ref]
• Summary: “Polyamides from dimerized and trimerized
fatty acids and polyamines have for some time been known
as raw materials that lend themselves, for example, to
treatment not only as binding materials in themselves, but
also in combination with other ﬁlm-forming substances
particularly by reaction with what are called epoxy resins to
become valuable reaction lacquers.”
“Example II: Through epoxidation of soya bean fatty
acid with hydrogen peroxide and formic acid with the same
quantitative proportions and conditions of experimentation as
in Example I a product is obtained with approximately 4.0%
of oxirane-oxygen.
“200 gr. of this epoxidized soya bean fatty acid is
mixed with 32 gr. of diethylene triamine and as described in
Example I is heated. A highly viscous resin is obtained in a
yield of about 210 gr.” Address: Sao Paulo, Brazil.

3330. Rowe, Stewart; Nugent, Charles T. Assignors, by
mesne assignments, to The Buckeye Cellulose Corp.
(Cincinnati, Ohio). 1959. Method of preparing protein. U.S.
Patent 2,887,395. May 19. 4 p. Application ﬁled 10 Jan.
1955. [9 ref]
• Summary: Describes a method of producing a substantially
unhydrolyzed soybean protein which has improved adhesive
strength in paper coating applications. Address: Cincinnati,
Ohio.

3332. Honeymead Products Co. 1959. These are the
elevators large and tall that protect the beans that farmers
grow until they go to the Honeymead plant to be made into
valuable oils and meals (Ad). Soybean Digest. May. p. 6.
• Summary: In the middle of this full-page black-and-white
ad is a large photo of Honeymead’s elevators and plant. The
company sells the following soybean products: 44% soybean
oil meal. Lecithinated soybean oil meal. Hi-Energy soybean
oil meal. Soybean pellets. Soybean mill feed. Soy ﬂour.
“Soybean processors and reﬁners serving agriculture and
industry.” Address: Mankato, Minnesota. Phone: Mankato
7911 TWX 541.

3335. Sample, James H. Assignor to Sherwin-Williams
Co. (Cleveland, Ohio). 1959. Modiﬁed dialkyl fumarate
alkyd resin reacted with a vinyl aromatic compound, a vinyl
cyanide and an acrylate. U.S. Patent 2,890,186. June 9. 6 p.
Application ﬁled 6 June 1956. [3 ref]
• Summary: “This invention relates to non-gelled resinous
materials which are the reaction products of oil modiﬁed, or
oil acid modiﬁed, alkyds further modiﬁed with at least three
different monomers. More particularly, this invention relates
to resinous materials comprising drying or semi-drying oil
modiﬁed or drying or semi-drying oil acid modiﬁed alkyds
further modiﬁed with monomeric polymerizable materials
comprising a vinyl aromatic compound, e.g., vinyl toluene,
a vinyl cyanide, e.g., acrylonitrile, and an acrylic ester, e.g.,
methyl methacrylate. This invention further relates to the
processes of preparing these resinous compounds.
“Automotive ﬁnishing and reﬁnishing places heavy
demands upon any coating composition to be used for these
purposes.
Note: Soy is mentioned 10 times in this patent, as
“soyabean oil,” “soya-bean oil fatty acids,” “soya fatty
alcohols,” “soya fatty acid,” “soya fatty acids,” “soya
lecithin” and “a soya fatty acid glycerine phthalic anhydride
dibutyl fumarate alkyd.” Address: Chicago, Illinois.

3333. Teeter, Howard M.; Schneider, Wilma J.; Gast, Lyle
E. Assignors to USDA. 1959. Coating compositions. U.S.

3336. Aelony, David. Assignor to General Mills, Inc. (A
corporation of Delaware). 1959. Alkyl phenol formaldehyde

3331. Sulzer, Georg; Guertler, P.; Fatzer, W.; Maeder, A.
Assignors to Ciba Limited (Basel, Switzerland). 1959.
Aqueous composition comprising pigment, cation dispersing
agent, cation latex, and a formaldehyde-amino triazine
condensation product and process for dyeing textiles
therewith. U.S. Patent 2,888,420. May 26. 3 p. Application
ﬁled 13 Nov. 1956. [1 ref]
• Summary: Example 1 states that soybean fatty acids can
be used. Address: 1,2&4. Basel, Switzerland; 2. Bottmingen,
Switzerland.
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resin esters. U.S. Patent 2,891,021. June 16. 7 p. Application
ﬁled 26 April 1954. [7 ref]
• Summary: Fatty acids of soybean oil are one of the
ingredients used. The resin is used in making ﬁlms. Address:
Minneapolis, Minnesota.
3337. Aelony, David. Assignor to General Mills Inc.
(a Corporation of Delaware). 1959. Phenylphenolformaldehyde resin esters. U.S. Patent 2,891,022. June 16. 6
p. Application ﬁled 19 April 1955. [7 ref]
• Summary: This product can be made from typical semidrying oils, such as soybean oil; soybean oil fatty acids are
mentioned 8 times in the patent.
“Example 4: 182 grams of the resin of Example 1, 224
g. of soybean oil fatty acids of Example 1, 4 g. triphenyl
phosphite, and 50 cc. of xyle were reﬂuxed and agitated
under a Stark and Dean tube at 260º C. for 5 hours, at which
time a quantity of water equivalent to 97% esteriﬁcation
based on the quantity of fatty acids employed was obtained.
The quantity of acids employed was sufﬁcient to esterify
80% of the hydroxyl groups in the resin. The product was
stripped to 260º C. at 50µ to remove unreacted fatty acids.”
Address: Minneapolis, Minnesota.
3338. Christenson, Roger M.; Borman, Robert F.
Assignors to Pittsburgh Plate Glass Company (Pittsburgh,
Pennsylvania). 1959. Coating composition vehicles prepared
from acidulated soap stocks. U.S. Patent 2,891,919. June 23.
4 p. Application ﬁled 16 March 1954. [3 ref]
• Summary: The coating compositions are prepared from
acidulated soap stocks obtained in the alkali reﬁning of
glyceride oils, such as soybean oil. Address: 1. Whiteﬁsh
Bay, Wisconsin; 2. Milwaukee, Wisconsin.
3339. Findley, Thomas Wagner. Assignor to Swift &
Company (Chicago, Illinois). 1959. Epoxy fatty hydrazides
and process of preparing the same. U.S. Patent 2,892,848.
June 30. 2 p. Application ﬁled 7 Oct. 1955. [2 ref]
• Summary: Soybean oil, epoxidized soybean oil, fatty acids
of soybean oil, and epoxy fatty acids of soybean oil are
mentioned in this patent.
“Example 1: Ten grams of epoxidized soybean oil
(5.21% epoxy oxygen) and 2 ml. of 85% hydrazine hydrate
are mixed and heated at 90º C. for sixteen hours. The mixture
becomes homogeneous and solidiﬁes on cooling at room
temperature. The hydrazide mixture is insoluble in ether.
The hydrazide of mixed epoxy fatty acids of soybean oil is
puriﬁed by water washing to remove glycerine and excess
hydrazine. The epoxy fatty hydrazides formed by the above
reaction using soybean oil are primarily hydrazides of
epoxidized oleic, linoleic, and linolenic acids.” Address: La
Grange, Illinois.
3340. Rinse, Jacobus. Assignor to J.W. Ayers & Co., (Easton,

Pennsylvania; a corporation of Delaware). 1959. Alkyd
gels and compositions containing the same. U.S. Patent
2,892,780. June 30. 4 p. Application ﬁled 9 March 1956. [10
ref]
• Summary: Alkyd gels are prepared by reacting alkyd resins
containing OH groups with aluminum acylates.
“Example 1: One hundred parts of a 30% soybean oilmodiﬁed, phthalic anhydride-glycerol, alkyd resin solution in
mineral spirits (1:1) was heated to 160ºC to start the process.
The gel produced was suitable as a vehicle for rapid-drying
thixotropic paints.
Note: Soy is mentioned 4 times in this patent, as “soy
bean oil-modiﬁed, phthalic anhydride-glycerol, alkyd resin,”
as “phthalic anhydride soy bean oil-modiﬁed alkyd resin,”
“soy bean oil” and “phthalic soy bean oil alkyd in mineral
spirits.” Address: Bernardsville, New Jersey.
3341. Product Name: ProCote (Industrial Soy Protein for
Coating Paper).
Manufacturer’s Name: Ralston Purina Co.
Manufacturer’s Address: Plant: Louisville, Kentucky.
Ofﬁces: Checkerboard Square, St. Louis, MO 63199.
Date of Introduction: 1959 June.
New Product–Documentation: Letters from Susan W.
Vorih, Communications Manager, Protein Technologies
International. 1993. June 17 and July 9. Procter & Gamble
had a plant in Louisville, Kentucky, that made industrial soy
protein isolates used in their Spic & Span house cleaner.
“This was not economical for P&G and conversion was
made to produce industrial isolated soy proteins for the paper
coating industry. This conversion was taking place at the
time of the Ralston Purina acquisition, which was ﬁnalized
on December 10, 1958. At this time, Ralston Purina only
had an interest in expanding its soybean solvent extraction
processing capacity, but the idle isolate manufacturing
facility just acquired became of interest. Ralston Purina
decided to modify the Louisville isolate process for paper
coating products; the plant began production on June 13,
1959. A series of hydrolyzed and non-hydrolyzed products
under the ProCote brand name was produced and sold
successfully to the paper coating industry. Under Protein
Technologies International management the facilities have
been modiﬁed and expanded to become the world’s leading
producer of Industrial Polymer Isolated Soy Protein products
today.”
“ProCote was Ralston Purina’s brand name for soy
isolate products for paper coatings in June 1959.”
3342. Olson, Melvin M.; Christenson, Roger M. Assignors to
Pittsburgh Plate Glass Company (Pittsburgh, Pennsylvania).
1959. Fatty acid esters modiﬁed by ethylenically unsaturated
silane compounds. U.S. Patent 2,894,922. July 14. 6 p.
Application ﬁled 13 July 1954. [9 ref]
• Summary: “This invention relates to derivatives of
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ethylenically unsaturated compounds of silicon and esters
of drying oil acids and it has particular relation to an
interpolymer of a hydrolyzable vinyl derivative of a silane
and an ester of a drying oil acid containing a plurality of
double bonds and being capable of interpolymerization by
addition with the double bonds of the ethylenic group in the
silicon derivative.
“In common coating materials such as paints, varnishes
and enamels, esters of various higher fatty acids containing
a plurality of ethylenic groups in the hydrocarbon chains are
employed as vehicles for ﬁlm forming agents.”
Note: Soy is mentioned 5 times in this patent, as “soya
oil,” “the allyl esters of soya acids” and “allyl soyate.”
Address: 1. Milwaukee, Wisconsin 2. Whiteﬁsh Bay,
Wisconsin.
3343. Wright, Roy E. Assignor to Philadelphia Quartz
Company (Berkeley, California). 1959. Water-resistant
adhesive compositions. U.S. Patent 2,894,847. July 14. 10 p.
Application ﬁled 22 April 1955. [12 ref]
• Summary: Soy is mentioned 51 times in this patent, soya
38 times (e.g. soya protein, denatured soya protein, soya
beans, soya bean ﬂour(s), soya ﬂour, raw soya ﬂour, etc).
“Among the soya bean ﬂours which are satisfactory for
use in this invention there may be mentioned the ‘IR 300’
ﬂour of the Staley Company, ‘Prosein’ from the Glidden
Company, ‘Kay soy’ from Archer-Daniels-Midland Company
and ‘Soy size’ from Spencer-Kellogg Company, etc. In
general the proportion of undenatured and unhydrolyzed
isolated protein in such formulations should at least equal the
starch and/or the soya ﬂour content of the adhesives in order
that they shall retain the characteristic and advantageous
properties of my new adhesive.”
Claims: “4. The adhesive of claim 1 wherein the
composition. contains up to about 10% of soya ﬂour but not
substantially more soya ﬂour than protein fraction.” Address:
Oakland, California.
3344. Ault, Waldo C.; Feuge, Reuben O. Assignors to USDA.
1959. Monoglyceride diacetates. U.S. Patent 2,895,966. July
21. 2 p. Application ﬁled 12 April 1954. [5 ref]
• Summary: This patent is about monoglyceride diacetates
as plasticizer and stabilizers for synthetic resins. Soy is
mentioned 8 times in this patent, usually as “soybean oil
monoglyceride diacetate,” but once as “epoxidized soybean
oil monoglyceride diacetate.”
“In recent years it has been found that epoxidized
natural glycerides such as epoxidized cottonseed oil,
epoxidized soybean oil, epoxidized olive oil, etc., have some
value as plasticizers and, in addition, are excellent stabilizers
for certain synthetic resins. Unfortunately, they suffer the
serious handicap that they have very limited compatibility
with most resins and hence must be blended with large
amounts of other, more compatible, plasticizers.”

Example 3 begins: “A soybean oil monoglyceride
diacetate was prepared by the reaction of soybean oil with
triacetin in the presence of catalytic proportions of sodium
methoxide.”
Note: Soy is mentioned 8 times in this patent, as
“epoxidized soybean oil,” “soybean oil” and “soybean
oil monoglyceride diacetate.” Address: 1. Glenside,
Pennsylvania; 2. New Orleans, Louisiana.
3345. Kairys, Stepas; Meade, E.M.; Munns, W.O.; Walder,
D.A. Assignors to Canada Packers Limited (Toronto,
Ontario, Canada). 1959. Process for fractionation of
fatty acid mixtures. U.S. Patent 2,895,976. July 21. 7 p.
Application ﬁled 9 July 1956. 2 drawings. [4 ref]
• Summary: “Example 12: Soybean “brown grease” was
dissolved in an equivalent of aqueous caustic soda to give
a 5% fully neutralized soapstock, and to this with agitation
was added exactly half an equivalent of dilute sulfuric acid:
after treatment as in Example 11, solid acids of I.V. 32.5 and
liquid acids of I.V. 136 were obtained.”
Soy is mentioned 5 times in this patent in the forms
“soybean,” soybean “brown grease,” “soapstock from the
re-reﬁning of soybean oil,” “distilled soybean oil fatty
acids,” and “soy bean oil.” Address: 1,3-4. Toronto, Ontario,
Canada; 2. Richmond Hill, Ontario, Canada.
3346. Rowland, Charles S.; Zucker, Helen D. Assignors
to Interchemical Corp. (New York, NY; a corporation of
Ohio). 1959. Water-in-lacquer emulsion comprising alkyd
resin, solvent and water. U.S. Patent 2,897,165. July 28. 3 p.
Application ﬁled 29 April 1955. [3 ref]
• Summary: “This invention relates to water-in-lacquer
textile decorating emulsions and is particularly concerned
with the provision of such emulsions characterized by
unusual stability and being capable of use in producing
pigmented decorated textiles having good washfastness and
especially good alkali resistance.”
“Soya fatty acids” are mentioned 6 times as an
ingredient in various resins. “The alkyd is preferably
prepared using on the order of 1 to 1.5 equivalents of fatty
oil acid, preferably soya fatty acids, for each equivalent of
phthalic anhydride.” Address: 1. Tenaﬂy; 2. Paramus. Both:
New Jersey.
3347. Chemurgic Digest. 1959. Lecithin... Natural product of
the soybean. July. p. 6-7.
• Summary: Central Soya’s lecithin plant is at Gibson City,
Illinois. Discuses the functions of lecithin, its applications
and uses in food and industrial products, and the growing use
of RG Lecithin in human nutrition as a dietary supplement.
Today lecithin production in the USA is approximately
40,000,000 lb, up from less than 5,000,000 lb in 1939. The
U.S. has become a major exporter of lecithin to Europe. A
photo shows a bottle of RG Lecithin and many food and
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industrial products in which lecithin is used. It ﬁnds use as
an anti-spattering agent in margarine. In chocolate coatings
and confectionery products it (1) saves milling time for
producing chocolate, (2) saves on expensive cocoa butter,
(3) serves as an antioxidant to help prevent graying, and
(4) reduces overall fat content. In baked goods it helps
give consumers a fresher product and improves dough
handling qualities. In industrial products, it is used mostly
in protective coatings (such as paints) where it serves as an
aid in mixing oils and dry pigments, promotes uniformity of
colors through uniform dispersion of pigments, and keeps the
pigments in suspension longer, thus prolonging shelf life. It
helps wood preservatives penetrate quickly and deeply. And
it improves printing inks by aiding color values, decreasing
penetration of ink into the paper, and reducing the possibility
of the ink solidifying.
3348. Chemurgic Digest. 1959. The Chemurgic Council.
18(7):2. July.
• Summary: Chemurgic Digest is now published by The
Chemurgic Council (The Council for Agricultural and
Chemurgic Research). formerly National Farm Chemurgic
Council Inc.
3349. Gelb, Leonard L.; Ault, W.C.; Palm, W.E.; Witnauer,
L.P.; Port, W.S. 1959. Epoxy resins from fats. I. Epoxidized
glycerides cured with phthalic anhydride. J. of the American
Oil Chemists’ Society 36(7):283-86. July. [16 ref]
• Summary: “A large potential market exists for fatty acid
derivatives in the rapidly expanding epoxy resin industry.
Predictions have been made that by 1960, 82 million pounds
of epoxy resins will be produced annually...” Address:
Eastern Regional Research Lab., Philadelphia, Pennsylvania.
3350. Naffziger, T.R.; Matuszewski, R.S.; Nelson, G.H.;
Clark, T.F. 1959. Agricultural residues as raw materials for
viscose-grade pulp. TAPPI 42(7):609-12. July. (Chem. Abst.
53:22929a). [17 ref]
• Summary: Six agricultural cellulose residues, including
soybean stalks, are studied for yield and chemical
characteristics. The pulps were prepared by a single set of
hydrolysis-digestion conditions in conjunction with a multistage bleach treatment. Pulp prepared from soybean stalks
has properties that limits its use. Address: Northern Regional
Research Lab., Peoria, Illinois.
3351. Soybean Digest. 1959. Central Soya opens lecithin
plant. July. p. 37.
• Summary: A new ofﬁce building and a modernized
soybean lecithin plant at Gibson City, Illinois, were
dedicated June 11, “to the men and women of Central
Soya,” by Harold M. McMillen, chairman of the board of
directors of the Central Soya Co., Inc., Fort Wayne, Indiana.
The dedication and key presentation were part of an “open

house” program held to celebrate the 25th anniversary of the
company’s founding.
How many know, McMillen asked, “that lecithin is used
in margarine as an anti-spattering agent, or in chocolate so
that it won’t turn gray? Even the baked goods we buy stay
fresh longer and many of the soaps with which we wash
leave our hands softer because of lecithin and we expect
that before long lecithin’s use as a carburetor detergent in
automotive gasoline will become more widespread.”
Photos show: (1) The new ofﬁce building. (2) A small
portrait photo of Harold W. McMillen. (3) The lecithin
department’s holding tanks for soybean oil, which is
constantly agitated to keep its composition constant.
3352. Dorst, Willem. 1959. Aqueous dispersions of modiﬁed
alkyd resins. British Patent 896,743. Date of application and
ﬁling complete speciﬁcation: 11 Aug. 1959. 3 p. Complete
speciﬁcation published: 16 May 1962. Application made in
Netherlands: 11 Aug. 1958.
• Summary: A baking enamel is made from soybean fatty
acids. Address: 168, Bloemendaalseweg, Overveen, Holland
(a Dutch citizen).
3353. Cowan, John C.; Teeter, Howard M. Assignors to
USDA. 1959. Coating compositions. U.S. Patent 2,901,469.
Aug. 25. 2 p. Application ﬁled 15 Oct. 1956. [7 ref]
• Summary: “This invention relates to protective coating
compositions comprising a vehicle, ﬁlm-forming ingredient
and a dryer, in particular to the use of homopolymers of
vinyl ethers of long-chain polyunsaturated fatty alcohols as
the ﬁlm-forming ingredient.”
Note: Soy is mentioned 13 times in this patent, as
“soybean oil,” “soybean alcohols,” “polymers of (or
polymerized) vinyl ethers of soybean alcohols,” “vinyl
esters of soybean fatty acids,” “soybean vinyl ethers,” “the
homopolymer of soybean vinyl ethers” and “conjugated
soybean fatty acids.” Address: Peoria, Illinois.
3354. Central Soya Company, Inc. 1959. Annual report
for the year ended August 31, 1959. 300 Fort Wayne Bank
Building, Fort Wayne 2, Indiana. 20 p. 22 x 28 cm.
• Summary: This is Central Soya Company’s 25th Annual
Report to shareholders. It contains a good summary of the
company’s ﬁnancial growth (see p. 14-15) and history (see
p. 16-17) during this time. Sales in 1959 were $285,020,000.
Earnings after taxes were $6,860,000. Net worth was
$60,630,000. Working capital was $47,136,000. Shares
outstanding: 1,363,590. Employees: 2,850.
By comparison, in the mid-depression year of 1935:
Sales in 1935 were $1,246,000. Earnings after taxes were
$49,000. Net worth was $180,000. Working capital was
$170,000. Shares outstanding: 6,880. Employees: 67.
Page 16: By 1936 “the ‘concentrate’ feed idea, promoted
by the company since early 1935, was catching on, despite
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competitors’ earlier predictions of failure.
In 1937, with “net worth over 10 times the original
capital, Central Soya was now operating the ﬁrst HansaMuhle solvent extraction plant in the United States at its
facilities in Decatur” [Indiana].
Page 13: As of September 1, 1958, the company entered
into a three-year lease with The Glidden Company for rental
of the facilities of its Chemurgy Division. The lease provides
for an annual rental of $2,175,000 with an option to purchase
the properties on August 31, 1961, for $8,550.000. The lease
also provides that during the three-year period the company
will pay, in addition to the base rental, all taxes assessed
against the leased properties and the cost of insurance and
maintenance on said properties.”
Page 6-7: “Our Chemurgy Division, “which is unique
in the soybean processing ﬁeld, besides producing soybean
oil and soybean meals, produces a complete and unusual
line of special soya products. The marketing and distribution
of Chemurgy’s special products is divided into four major
classiﬁcations: lecithin products, edible products, industrial
proteins, and soya ﬂour.” Most lecithin production is of the
natural grades, which are used primarily in paints, petroleum
products, plastics and foods. “As a result of our clinical
research program, we are gaining a wider acceptance for
our RG Granular Lecithin as a dietary supplement in the
pharmaceutical and health food ﬁelds.
“During the past year, sales of our industrial proteins
were at the highest level in the history of the plant. Much of
our production goes into the coating of paper and paperboard
for ﬁne printing. The paper in this report is coated number
one enameled paper processed with our ‘alpha’ Protein.
“The principal ﬁelds in which edible ﬂour products are
used include practically all of the foods prepared for human
consumption. In the industrial ﬁeld a substantial volume of
soya ﬂour is used as an adhesive. Some of the ﬂour products
are also used as diluents and carriers for micro-ingredients in
medicated feeds.”
Dale W. McMillen is now president and Harold W.
McMillen is chairman of the board. Address: Fort Wayne,
Indiana.
3355. Establier Torregrosa, R.; Caravaca Barrosa, R. 1959.
Obtención de jabones a presión [Preparation of soaps under
pressure]. Grasas y Aceites 10(4):202-06. July/Aug. (Chem.
Abst. 54:13695i). [7 ref. Spa]
• Summary: Soap was prepared from soybean oil. Address:
Universidad de Sevilla. Cátedra de Química Técnica.
3356. Agens, Maynard C. Assignor to General Electric
Company (a corporation of New York). 1959. Oil-modiﬁed
glycerol-glycol-terephthalate resin. U.S. Patent 2,905,650.
Sept. 22. 8 p. Application ﬁled 18 Dec. 1954. [1 ref]
• Summary: This magnetic wire insulation coating material
can serve as a protective coating material at a continuous

service temperature of at least 125º C.
The word “soy” appears 20 times in this patent,
especially as soya oil, or soya monoglycerides. These
are used as ingredients in the coating material. Address:
Schenectady, New York.
3357. Cowan, J.C. 1959. Oilseed utilization research.
Chemurgic Digest. Sept. p. 8-13. [33 ref]
• Summary: Three graphs collectively titled “Soybeans”
show: (1) Production, which has risen from almost zero
in 1930-31 to almost 600 million bushels today. (2) Yield,
which has risen from about 11 bu/acre in 1930-31 to almost
25 bu/acre today, and (3) Acreage, with separate graphs for
planted and harvested. Both rose from almost zero in 193031 to almost 25 million acres today.
“Until recently, most of our endeavors were primarily
concerned with soybeans and not with ﬂaxseed or safﬂower.”
Address: Northern Regional Research Lab., Peoria, Illinois.
3358. Harwood, H.J. 1959. Fifty years of fatty acid
applications. J. of the American Oil Chemists’ Society
36(9):432-34. Sept.
• Summary: “Fifty years ago there were only three important
products from fatty acids: soap, grease, and candles. Of
these, two–soap and grease–date back almost as far as
written history... Then, after the discovery by Chevreul in
1811 that fats were composed of fatty acids and glycerol,
followed by the development of processes for the separating
of the acids into liquid and solid (stearine) fractions, stearine
replaced tallow in candle manufacture, yielding a product
which burned without producing acrid fumes. There were no
other important changes in the fatty acid industry until about
the turn of the century.” Industrial applications of soybean
fatty acids include surface-active agents such as detergents,
and ﬂotation agents. Address: Central Research Labs.,
Armour and Co., Chicago, Illinois.
3359. Scoﬁeld, Francis. 1959. Fifty years of progress in the
utilization of inedible fats and oils. J. of the American Oil
Chemists’ Society 36(9):436-38. Sept.
• Summary: The year 1909 marked the end of an old era and
the start of a new one for vegetable oils. It was not a mere
coincidence that the American Oil Chemists’ Society was
founded at that time. The era was characterized by scientiﬁc
and technical efforts to measure and analyze natural
products. For example, natural oils started to be widely used
in making paints and other coatings–as well as printing inks,
linoleum, soaps, core oils, etc. Address: National Paint,
Varnish, and Lacquer Assoc., Washington, DC.
3360. Chatﬁeld, Herbert Walter. Assignor to A. Boake,
Roberts & Company Limited, London, England. 1959.
Drying oils. U.S. Patent 2,909,537. Oct. 20. 2 p. Application
ﬁled 4 Nov. 1957. [2 ref]
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• Summary: “This invention relates to compounds obtained
from drying oil acids having improved properties over drying
oils when used in coating compositions.
“In our co-pending application No. 8540/56 coating
compositions are described having corrosion inhibiting
properties which are obtained by adding to an oleoresinous
coating composition an epoxidised oil or by reducing the
unsaturation in the drying oil component used in making the
oleo-resinous composition by forming epoxy groups across
the double bonds of said drying oil component.
“Epoxidised oils are deﬁned in our co-pending
application as meaning oils which have an iodine value not
less than about 80 or the acids derived from the said oils in
which the unsaturation has been partly or wholly removed
by the formation of epoxy groups across the double bonds.
Preferably the oils employed are those which do not contain
a high proportion of conjugated double bond constituents
because these constituents are not so easily epoxidised.”
Soy appears 8 times in this patent, mainly in the forms
of “soya bean oil,” or “epoxidised soya bean oil.” The latter
is a basic ingredient in such compounds. Address: Croydon,
England.
3361. McMillen, Wheeler. 1959. Launching a protein
satellite. Paper presented at the dedication and open house
program, Central Soya Isolated Soya Food Protein Plant,
Oct. 27. 6 p. Unpublished manuscript.
• Summary: The new plant for making “isolated soya food
protein” is in Chicago, Illinois. The word “Promine” is not
mentioned in this paper.
“The achievement which we acclaim here marks a
conspicuous milepost on the ever-improving road toward
man’s mastery of environment. Indeed this isolated soya
food protein plant may be much more than a milepost; it
may be–very likely is–an historic turning point.” He then
discusses Malthus who published his famous essay in 1798
predicting that human population would inevitably outstrip
its food resources.
“The men of Central Soya have crashed the protein
barrier. They have launched a new protein satellite which
will beneﬁt many people of the world as it continues to orbit.
I venture to propose to you that no metallic satellite in outer
space will be able to match, in terms of happiness and wellbeing for humankind, the contribution of this, the protein
satellite.” This year Central Soya is also celebrating its 25th
anniversary. Today it processes more soybeans in one hour
than its ﬁrst solvent extraction plant could handle in 24 hours
in 1937. Today’s events mark a “turning point in nutritional
history. Gentlemen of Central Soya, we salute you double!
For the amazing accomplishment of the years behind you!
And for the brilliant service isolated soya food protein will
assure in your future!”
Note: The world’s ﬁrst space satellite, Sputnik, was
launched by the USSR on 3 Oct. 1957. The ﬁrst U.S.

space satellite, Explorer I, went into orbit on 31 Jan. 1958.
Address: Vice President, Farm Journal, Inc., Chairman of the
Board, Chemurgic Council.
3362. Product Name: Promine D (Food-Grade Isolated
Soy Protein–Dispersible), and Promine R (Food-Grade
Isolated Soy Protein–Regular = Nondispersible/Insoluble,
Precipitated at the Isoelectric Point). Named Amisoy before
about 1955.
Manufacturer’s Name: Central Soya Co.
Manufacturer’s Address: 1825 N. Laramie Ave., Chicago,
Illinois.
Date of Introduction: 1959 October.
Ingredients: Soybeans.
Wt/Vol., Packaging, Price: 50 lb multi-wall paper bag.
How Stored: Shelf stable.
New Product–Documentation: Promine, the world’s
ﬁrst non-enzyme modiﬁed, edible isolated soy protein, has
an unusual history. This line of products having different
functional properties was developed by The Glidden
Company from 1955 to 1959 and was made available
for testing by other major companies but never sold
commercially by Glidden. It was only after Central Soya
acquired the Chemurgy Division of the Glidden Co. and
built a semi-commercial plant to make Promine in Chicago
(opened 27 Oct. 1959) that the product was ﬁrst sold
commercially. For details, see interviews with Edwin Meyer
and Dale Johnson (1985, below).
1955. Aug. 31. 38th Annual Report. Page 5 notes:
“During the year we increased our productive capacity for
isolated proteins by 67%. There is increasing acceptance of
these products for use in paint, paper and other industrial
products. A new edible product is now being tested by
several major food processors as a nutritional supplement
for their products. The potential for this new protein is
promising.” Under “Chemurgy Division”–Edible Soya
Products is a listing for “Promine–Isolated Protein.”
The Glidden Co. 1956. Nov. 13. Annual Report. Page 13
states: “Our work on the development of an edible protein is
continuing. Its initial reception by the food industry as been
promising, but extensive tests are still being conducted to
obtain a proper evaluation.” On the same page the product’s
name is given as Promine edible protein.
Chemurgic Digest. 1957. Nov. p. 9. “Edible Protein
Plant Announced by Glidden.” “A new $4,000,000 edible
protein plant, the world’s ﬁrst facility for commercial
production of this important soybean derivative, will
be constructed at Indianapolis [Indiana] by the Glidden
Company... The new protein product will be marketed under
the registered trademark ‘Promine.’... Already used in a
wide range of food products, Promine has been available in
limited quantities for the past three years. It promises a wide
variety of uses in bakery products, all types of breakfast
foods, senior foods, baby foods, desserts, and scores of other
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food items.”
Soybean Digest. 1957. Dec. p. 25; Glidden Annual
Report. 1957. p. 12. “On the basis of our technical and
market development work on edible protein, we have started
construction of a new protein plant at Indianapolis. Promine,
our trade name for this edible protein, is an entirely new
product.” Central Soya bought the Glidden plant in 1958.
Food Processing. 1959. March. p. 36. “Multipurpose
quality protein offers ‘plus’ factors.” Isolated soybean
protein containing 92% protein, free of undesirable ﬂavor
characteristics and no indigestible carbohydrates. Lists
almost 100 products in which Promine may be used.
Chicago Tribune. 1963. “Central Soya Co. spends a
million to boost output.” March 5. p. B5. The expansion,
involving the redesign of the facility and installation of
added equipment, “has resulted in a tripling of the plant’s
capacity to produce Promine. The newly expanded plant
went into operation last month. It has been producing
Promine on a semi-commercial basis since the product was
launched in late 1959.
Interviews with Edwin Meyer and Dale Johnson, who
worked for both Glidden and Central Soya. 1985 and 1993.
Dr. Sidney J. Circle, head of protein research, was in charge
of the development of Promine, the world’s ﬁrst edible
soy protein isolate product, which he called Amisoy until
1955. It was produced in a small pilot plant constructed
outside, behind the company’s laboratory in Chicago.
The ﬁrst Promine that Circle made was not dispersible in
water, because it had been precipitated at the isoelectric
point and he did not have a good spray dryer. It had to be
oven-dried in a range dryer (on a steam heated belt) then
ground. It had to be dispersed with a food-grade alkali.
Several hundred pounds a month of edible isolates were
produced and Dale W. Johnson offered them to various
food companies (such as General Foods and Pillsbury) for
testing. Dr. M.L. (Tim) Anson of Lever Brothers (a division
of Unilever) in New York tested Glidden’s non-dispersible
isolate to make sheets, which were then laminated and
ﬂavored to make meat analogs. He was issued a number
of well-known patents on these inventions. Circle hired
Steve Frank from Cornell University to help him develop
new applications such as margarine, milk, and ice cream.
The basic concept was to use small amounts of isolates (to
bypass problems of beany ﬂavor) in foods containing small
amounts of casein. With interest in Promine growing among
major American food companies, but with no orders or sales
yet, Glidden decided to take a risky gamble. In 1957 they
began to build America’s ﬁrst real plant to produce edible
soy protein isolates, next to their solvent extraction plant in
Indianapolis. But then problems began to develop; Circle
pointed out what he considered to be major ﬂaws in the
design and Glidden halted production. Glidden then let it
be known (unbeknownst to researchers in their Chemurgy
Division) that this chemurgy division was for sale, because

they were not making the return on their investment that they
could make from selling paints at their new paint centers,
a large store that sells paints both to retail customers and
professional/trade painters. Ed later learned that Glidden
had talked to Central Soya in the mid-1950s about buying
Glidden’s Chemurgy Division and Central Soya turned down
the offer. Glidden then came back later, in 1957-58 with a
better offer and the deal was consummated. After almost 10
years of inactivity in the ﬁeld of edible soy protein products
(since early 1949), Central Soya jumped back into the ﬁeld
in a big way–with the beneﬁt of Glidden’s outstanding
research team. They formally acquired Glidden’s Chemurgy
Division it on 1 Sept. 1958, starting with a 3-year lease, then
purchasing it on 31 Aug. 1961. Central Soya scrapped the
plant in Indianapolis and in late 1958 began construction of a
new edible isolate plant in Chicago at 1825 N. Laramie Ave.,
adjacent to Glidden’s large old plant that made industrial
isolates. Several doors connected the two buildings. This
semi-works plant, a scaled-down version of the plant
designed by Glidden’s engineers, opened to much fanfare
and publicity on 27 Oct. 1959. At that time the ﬁrst Promine
D and Promine R (D = Dispersible; R = Regular) were sold
commercially–in small amounts. The plant had a capacity of
5 million lb/year of edible isolates but it never made more
than 3.5 million lb. The ﬁrst customer for Promine R was
Picot Laboratory in Mexico, which made a high-protein
nutritional food. Most of the Promine D was sold to the meat
industry for use as emulsiﬁers and/or binders in sausage-type
products. Promine D would gel if heated to about 100º, but
the gel would break if it was heated much higher. Ed Meyer
visited Worthington Foods many, many times because, for a
while, they were using Promine made by Central Soya as the
basis of their spun soy protein ﬁber.
Booklet (8 pages) announced in Food Engineering.
1977. June. p. ef-34 (In special section on Engineered
Foods). On the cover of the booklet is a baby’s face in
rectangle, surrounded by many foods.
3363. Cowan, J.C.; Witham, W.C. 1959. Recent progress in
soybean utilization research. Soybean Digest. Oct. p. 14-15.
[10 ref]
• Summary: Contents: Introduction. Flavor stability.
Industrial products. Vinyl ethers. Table 1 shows properties of
4 new vinyl ether copolymer ﬁlms. Aldehyde oils (recently
“ozone has become increasingly more available through
improved technology for its production”). Soybean oil meal
(focuses on water-soluble minor proteins; research has found
that the meal contains 13 such proteins).
Portrait photos show J.C. Cowan and W.C. Whitham.
Address: Northern Regional Research Lab., Peoria, Illinois.
3364. Mattikow, Morris. 1959. Reﬁning methods for drying
oils. J. of the American Oil Chemists’ Society 36(10):491-95.
Oct. [16 ref]

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1242
• Summary: Including soybean oil. Address: Reﬁning
Uninc., New York, NY.
3365. Taggart, M.F. 1959. Soyabean chemurgic coatings.
Chemurgic Digest. Oct. p. 4-6.
• Summary: Soybean oil is used to produce a vehicle for
bright color, air-drying trim paints; used for lacquers of the
nitrocellulose type; used in paints exposed to the rays of the
sun.
In 1936 a group of men, headed by Glenn McIlroy and
David Wing of Ohio soybean fame, exerted pressure on the
paint industry through the Chemurgic Council, using both
pleadings and taunts, to upgrade soybean oil so it could be
used more widely in paints. They solicited the cooperation
of paint-wise chemurgists. “A rash of Soya Paints erupted
upon the farm paint market and before an antitoxin could be
found for the vicious virus of inexperience, the epidemic was
amongst us.”
“The distinctive difference between a paint and an
enamel is in the vehicle liquid phase solids; an enamel
vehicle contains a deﬁnite amount of resin-like substances
to afford high gloss, hardness, quick ﬁlm set and dry, and to
impart abrasion resistance.” Address: The O’Brien Corp.,
South Bend, Indiana.
3366. Tess, Roy W. 1959. Synthetic drying oils and vehicles
from unsaturated acids and synthetic polyols. J. of the
American Oil Chemists’ Society 36(10):496-503. Oct. [59
ref]
• Summary: Experiments with soybean oil as a drying oil.
Address: Shell Development Co., Emeryville, California.
3367. Wingard, M. Rex. 1959. Extraction methods for drying
oils. J. of the American Oil Chemists’ Society 36(10):483-90.
Oct.
• Summary: Including soybean oil. Address: DavidsonKennedy Associates Co., Chicago Heights, Illinois.
3368. Chemical and Engineering News. 1959. New soya
protein plant launched: Central Soya’s new Chicago plant
makes 93% pure product that’s “almost tasteless.” Nov. 9. p.
24-25.
• Summary: Central Soya’s plant in Chicago, which is now
in production, can make several [ﬁve] million lb/year of
Promine, a “puriﬁed edible soya protein,” which contains
93% protein (dry basis). Promine R is a water-insoluble,
spray-dried isoelectric protein. Promine D, a proteinate,
is made by treating the protein with alkali during the
reslurrying step to form a sodium, potassium, or ammonium
salt; it is then spray dried.
“Soya ﬂour, for many years one of Central Soya’s major
products, contains only 55% protein.”
Promine is made at one of the plants Central Soya got
last year when it acquired the chemurgy division of the

Glidden Co. Most of the personnel formerly with the Glidden
division now work for Central Soya.
Note: Dr. Walter Wolf’s talk with Dr. Sidney Circle.
1959. Dec. 10. The food grade capacity of the plant is 5
million lb/year. The total soy protein capacity (mostly for
industrial uses) is 50 million lb/year.
3369. Schwarcman, Alexander. Assignor to Spencer Kellogg
and Sons, Inc. (Buffalo, New York). 1959. Preparation of
drying oil by modiﬁcation and copolymerization of soy bean
oil with vinyl monomers. U.S. Patent 2,912,396. Nov. 10. 4
p. Application ﬁled 18 Aug. 1954. [3 ref]
• Summary: Soybean oil is presently the least expensive
semi-drying oil and is therefore preferable to linseed which
was used traditionally.
Soy appears in this patent 42 times, especially as
“soybean oil” or “soybean oil copolymers.”
“In summary, therefore, the invention comprises heating
40 to 60 parts by weight of a modiﬁed soybean oil as herein
deﬁned, in the range of 300º F. to 500º F., and in the presence
of an organic peroxide catalyst, with a vinyl monomer,
vinyltoluene, until copolymerization occurs, the vinyl
monomer being present in amount 60 to 40 parts by weight.
The vinyl monomer is vinyl toluene alone or vinyl toluene
mixed with up to about 15% of divinylbenzene based upon
the weight of vinyl toluene.” Address: Buffalo, New York.
3370. Burke, Oliver Wallis, Jr. 1959. Polymerisation
process. British Patent 937,971. Date of application and
ﬁling complete speciﬁcation: 20 Nov. 1959. 20 p. Complete
speciﬁcation published: 25 Sept. 1963. Applications (6)
made in the USA: 20 Nov. 1958. [2 ref]
• Summary: Concerns pigmented polymers. Heat bodied
soya bean oil is used (see Table IX, p. 17). Address: 1238
Berkshire Road, Grosse Point, Michigan.
3371. Chemical and Engineering News. 1959. Additive
keeps carburetor clean: Lecithin derivative made by Central
Soya also combats carburetor icing in cold, humid weather.
Nov. 23. p. 62.
• Summary: Central Soya (Chicago, Illinois) manufactures
Centrol S-41-K, a modiﬁed phosphatide made by chemically
modifying lecithin–which is derived from soybeans. This
gasoline additive serves as a carburetor detergent and antiicing compound.
“Since early 1958, Standard Oil (Ohio) has been using
S-41-K in all its regular and premium gasolines.” In its
extensive research on carburetor detergents, Sohio “rated
S-41-K the best in terms of performance and cost.” Central
Soya is now beginning major promotion of this product.
3372. Haseman, Joseph F. Assignor to International Minerals
& Chemical Corp. (New York). 1959. Phosphate mineral
beneﬁciation process. U.S. Patent 2,914,174. Nov. 24. 3 p.
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Application ﬁled 30 Dec. 1957. [2 ref]
• Summary: “This invention relates to the concentration
of phosphate minerals by froth ﬂotation. More speciﬁcally,
the invention relates to a froth ﬂotation process effective,
interalia, to separate silica from phosphate minerals.”
Note: Soy is mentioned 7 times in this patent, especially
as “soy bean oil fatty acids,” and “soy bean fatty acids.”
Address: Lakeland, Florida.
3373. Chemurgic Digest. 1959. Nowhere else in the world,
so far as we know, is the word “Chemurgy” spelled out in
bigger letters. Nov. p. 6.
• Summary: A large photo shows the plant of the Chemurgy
Division of Central Soya in Chicago–owned by The Glidden
Co. until recently. The caption continues: “The bridge across
Laramie Avenue, Chicago, is 7 feet nine inches high and 80
feet from building to building (with an additional 120 feet
into the plant). The letters in ‘Chemurgy Division’ are 18
inches high and extend 22 feet. Central Soya’s new isolated
soya food protein plant is part of the site shown here.”
3374. Dunning, E.T. 1959. Drying oils in printing inks. J. of
the American Oil Chemists’ Society 36(11):586-90. Nov. [7
ref]
• Summary: Contents: Introduction. Printing processes.
Lithographic method of printing. Flexographic method of
printing. Drying oil vehicles–general. Oils used–general.
Linseed oil (by far the most widely used drying oil in
printing ink vehicles). Soybean oil–general. Safﬂower oil.
Driers and drying oils. Oil-resin systems. Oil-modiﬁed
alkyds. Over-print varnishes.
“Soybean oil is ﬁnding increasingly wider acceptance
in the manufacture of printing-ink vehicles. This can be
attributed to the excellent availability of the oil and its lower
cost. Soybean oil, as such, is seldom used for it yields very
slow-drying inks which cure to very soft ﬁlms.” However,
despite this disadvantage, soybean oil can be processed with
chemicals–reacted with fumaric acid or maleic anhydride,
then esteriﬁed with polyol. This treatment allows it to
compete favorably with other drying oils on a cost-drying
basis. Address: Interchemical Corp., Chicago, Illinois.
3375. Gardner, Charles. 1959. Driers for drying oils. J. of the
American Oil Chemists’ Society 36(11):568-74. Nov. [22 ref]
• Summary: Metallic driers that accelerate the drying time
of paint and printing-ink oils, such as soybean oil, include
lead, cobalt, and manganese. Address: Paint Chemicals Div.,
Witco Chemical Co. Inc., New York, NY.
3376. Kraft, William M. 1959. Drying oils and acids in
alkyds. J. of the American Oil Chemists’ Society 36(11):58386. Nov. [7 ref]
• Summary: Discusses: Alkyd resins from oils, alkyd resins
from fatty acids, application areas, and the future. Soybean

oil can be used in these surface coatings. However a linseed
alkyd would show a greater tendency to air-dry than a
comparable soy alkyd. However the soy alkyd undergoes less
yellowing on exposure. Address: Heyden Newport Chemical
Corp., Garﬁeld, New Jersey.
3377. Kraft, William M.; Metz, Hyman M. Assignors to
Heyden Newport Chemical Corp. 1959. Benzoic acidmodiﬁed alkyd resins and their production. U.S. Patent
2,915,488. Dec. 1. 9 p. Application ﬁled 17 May 1956. [3
ref]
• Summary: “Alkyd resins which are the resinous reaction
products of a polyhydric alcohol and a polybasic acid have
been modiﬁed with drying and semi-drying oils for use in
coating compositions. Fatty acids, particularly the drying
and semi-drying oil acids, also have been used to form oil
modiﬁed alkyds having drying properties.”
Note: Soy is mentioned 33 times in this patent,
especially as “soy bean,” “soy bean fatty acids,” “fatty
acids from soy bean,” “mixed fatty acids of soy bean oil,”
“soy bean oil,” “soy bean oil acids,” and “soy bean oil fatty
acids.” Address: 1. Verona; 2. Fair Lawn. Both: New Jersey.
3378. Schumacher, Edwin F.; Moses, James N. Assignors
to Devoe & Reynolds Company, Inc. (New York). 1959.
Paint compositions. U.S. Patent 2,915,411. Dec. 1. 8 p.
Application ﬁled 8 March 1957. 12 photos. [10 ref]
• Summary: “This invention relates generally to pigmented
coating compositions. In one of its aspects, the invention
pertains to coating compositions for use as exterior paints or
primers particularly adapted for poor paint-holding woods.
In other of its aspects, the invention relates to a ﬁnish coat
which is especially suited for use with said primer, thus
providing a two coat system.
“It is known that the ability of woods to take paint
depends upon the inherent characteristics of the wood, woods
being classiﬁed in ﬁve groups with reference to paint-holding
properties by the U.S. Department of Agriculture Forest
Products Laboratory. Group I, for example, includes woods
such as cedars and redwood, on which paints perform well,
known as good paint-holding woods. Group IV, on the other
hand, includes poor paint-holding woods, such as Southern
yellow pine and Douglas ﬁr, beech, birch, the gums, maple
of the hard woods and western larch of the soft woods, as
well as ﬂat grain cuts of better paint-holding woods. Group
V includes woods of large pores such as ash and oak which
require wood ﬁller.”
Note: Soy is mentioned 34 times in this patent,
especially as “esters of soybean oil acids” or “pentaerythritol
esters of soybean oil acids” and “soybean oil fatty acids.”
Address: Louisville, Kentucky.
3379. Olson, Melvin M.; Christenson, Roger M. Assignors to
Pittsburgh Plate Glass Company (Pittsburgh, Pennsylvania).
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1959. Alkoxypolysiloxanes. U.S. Patent 2,917,467. Dec. 15.
4 p. Application ﬁled 23 Nov. 1954. [8 ref]
• Summary: The main ingredient in Example 1 is “soya
alcohols.” Address: 1. Minneapolis, Minnesota; 2. Richland
Township, Pennsylvania.
3380. Glidden Company (The). 1959. Process of preparing
esters of epoxidized hydrocarbon drying oils, and resulting
products. British Patent 874,868. Date of application and
ﬁling complete speciﬁcation: 21 Dec. 1959. 8 p. Complete
speciﬁcation published: 10 Aug. 1961. [1 ref]
• Summary: Unsaturated soybean fatty acids may be used
to make a prime coat for metal. See U.S. Patent 2,652,342.
Address: 900 Union Commerce Building, Cleveland, Ohio.
3381. Greenspan, Frank P.; Gall, Ralph J. Assignors to Food
Machinery and Chemical Corp. (San Jose, California; a
corporation of Delaware). 1959. Process of epoxidation. U.S.
Patent 2,919,283. Dec. 29. 2 p. Application ﬁled 18 Oct.
1954. [7 ref]
• Summary: Concerns epoxidation of unsaturated higher
fatty acid esters with ion-exchange resins.
Note: Soy is mentioned twice in this patent, both times
as “soybean oil.” See Example 4. Address: Buffalo, New
York.
3382. Chemurgic Digest. 1959. Beans in the carburetor. Dec.
p. 3.
• Summary: “A compound derived from lecithin, which
is a soybean product, is being marketed as an additive to
gasoline. It acts as a carburetor detergent, and also as an antiicing agent. Central Soya, the manufacturer, has named the
compound Centrol S-41-K. Standard Oil of Ohio has tested it
extensively.”
3383. Formo, M.W.; Peterson, R.V. 1959. Chemurgy: A way
of doing business. Chemurgic Digest. Dec. p. 6-7.
• Summary: ADM treats “soybean oil with hydrogen
peroxide to get a new product called epoxidized soybean oil.
This is a plasticizer (a softener or ﬂexibilizer) for vinyl resins
which are the common plastics in raincoats, automotive
upholstery and crash pads, shower curtains, synthetic
leather, footwear, basketballs, and many other products.
The epoxidized oils have particular value in protecting the
products from color changes and brittleness during aging.”
Concerning “soyﬂour,” the ﬁrst sales of this product
were “largely for adhesive applications, particularly for
plywood glues where soyﬂour is the basis for the adhesive
for approximately half our plywood. Similar types of
“soyﬂours” were tried in foods and found lacking in quality.”
But today many good soyﬂours are available for food use,
including the ADM Nutrisoy line of soyﬂours. “Light
colored improved Bakers Nutrisoy appears in many bakery
products. Low ﬂavor level and light color make it an ideal

replacement or supplement for milk.”
ADM is now also producing (on a pilot plant scale) an
“edible grade isolated soy protein” with a protein content of
96% or higher. Its “bland taste and pleasing odor will make
isolated soybean protein extremely valuable as a high protein
nutritional supplement for a wide variety of food items.”
Preliminary tests show that this product “neither changes the
ﬂavor of food products nor does it impart any undesirable
characteristic ﬂavor of its own.”
“In 1949 ADM marketed the nation’s ﬁrst 50% dehulled
soybean oil meal. This higher protein content meal found
widespread acceptance in the poultry industry. By giving
more latitude for incorporation of feed ingredients, this 50%
meal led to the high energy feeds which have resulted in
such impressive gains in feed efﬁciency. Partially as a result
of these high energy feeds, the broiler industry has shown
spectacular growth since 1950.” Address: Archer-DanielsMidland Company.
3384. Martinez Moreno, J.; Establier Torregrosa, R.;
Vazquez Roncero, A. 1959. Inﬂuencia de la presión en la
isomerización de los ácidos grasos poliinsaturados [Inﬂuence
of pressure on the isomerization of polysaturated fatty acids].
Grasas y Aceites 10(6):279-82. Nov/Dec. (Chem. Abst.
55:1031h). [3 ref. Spa]
• Summary: Soy oil was one of the oils tested. A graph
shows the alkaline isomerization of soy oil in terms of
percentage total conjugation versus time at two temperatures
with and without nitrogen. Address: Universidad de Sevilla.
Cátedra de Química Técnica. Instituto de la Grasa y sus
Derivados. Departamento Industrial, Sevilla.
3385. Soybean Digest. 1959. Central Soya Co. marks 25
years of progress. Dec. p. 14-15.
• Summary: Gives a brief history of the company, but
focuses on Promine, the company’s new “commercial
isolated soya food protein. The opening of the new Promine
plant Oct. 27 [at 1825 N. Laramie in Chicago, Illinois]
marked the latest milestone in the 25-year story of progress
by Central Soya since it was founded in 1934. Ofﬁcials of
the company are very optimistic about their new product
and the possibilities of uses are unlimited. Dr. Edwin Meyer,
chemurgy research director, stated, ‘If we could convert the
entire [U.S.] soybean crop into Promine it would supply
our nation with enough protein for one year to maintain our
present high protein diets.’”
Dale W. McMillen founded Central Soya in the midst
of the depression when he was age 54. “Mr. Mac” will soon
celebrate his 80th birthday. Today Central Soya ranks 81st in
gross sales and 4th in sales per employee among America’s
500 largest industrial corporations.
“Examples of present-day foods being improved by
the addition of Promine include many baby foods, cereals,
bakery products, confections, pressure dispensed whipped
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toppings, many types of prepared meats, and other high
protein foods.” At the ceremony opening the new plant,
samples of an “all vegetable ‘Hot Dog’ were dispensed” to
visitors.
Central Soya researchers were the ﬁrst “to developed the
commercial isolation of a food grade soya protein in 1949.”
Their ﬁrst commercial isolated soya protein product was
“Alpha” protein, launched in 1937, for use as an adhesive in
pigment coated paper by the paper industry. New edible soy
ﬂours include Soyaﬂuff, Soyalose, and Soyarich. Spraysoy,
Prosein, and Prosoy have been developed for industrial
use in plywood glue, wallpaper coating, and in light duty
abrasives. Lecithin is used in margarine as an anti-spattering
ingredient. A granular type RG Lecithin is being used as an
aid in lowering blood cholesterol.
Photos show: (1) An aerial view of the Chemurgy
Division of Central Soya Co. in Chicago, including the
recently completed Promine plant. (2) Promine being ﬁlled
into 50 lb bags labeled “Promine D Edible Isolated Soya
Protein.” (3) American Soybean Association’s president
Carle G. Simcox and Central Soya’s founder Dale W.
McMillen shake hands at the opening of the ﬁrm’s Promine
plant on Oct. 27 in Chicago. (4-6) Small portraits of Dale W.
McMillen, Harold W. McMillen, and Edwin W. Meyer.
Note: This is the earliest document seen (Feb. 2002) that
contains the term “food grade” in connection with soy.
3386. Product Name: Adpro Isolated Soy Proteins
(Industrial) [112, 220, or 410].
Manufacturer’s Name: Archer-Daniels-Midland Co.
Manufacturer’s Address: 735 Investors Building,
Minneapolis 2, Minnesota.
Date of Introduction: 1959.
New Product–Documentation: Ad in Soybean Blue
Book. 1959. p. 95. “Some ADM products from soybeans.”
Seventeen products are listed, including “Adpro isolated soy
proteins.” Note: In July 1957 ADM purchased The Drackett
Co., and their factory for making isolated soy proteins. This
marked ADM’s entry into soy isolates. Both of these Adpro
products are industrial soy protein isolates. Adpro 220, of
high viscosity, is recommended for use in latex paints or as
an adhesive. Adpro 410, of low viscosity, is most widely
used in high-solids paper coatings and board coatings. Adpro
112 is a medium viscosity material.
3387. Cavanagh, Helen M. 1959. Seed, soil and science: The
story of Eugene D. Funk. Chicago, Illinois: Lakeside Press,
R.R. Donnelley & Sons Co. xii + 544 p. Portrait. 22 cm. [170
endnotes]
• Summary: Contents: Foreword. Part I: One family. 1. The
heritage, 1865-1890. 2. Cattle, crops and land, 1865-1890.
3. Civic responsibility, 1865-1890. Part II: Wider horizons.
4. Leadership in state and nation, 1890-1893. 5. Town
and country, 1894-1901. 6. Education for the future, third

generation. 7. Country life on the Illinois prairie, 1894-1901.
Part III: A guardian of the heritage. 8. The seed company
early works with corn, 1901-03. 9. Methods and problems,
corn, 1903-1912. 10. Alfalfa, silage and organizations,
1901-1903. 11. Oats, soil and cattle, 1903-1907. 12. The
old order changes, 1907-1912. Part IV: The betterment of
agriculture. 13. National Corn Association and expositions,
1907 Chicago. 14. Omaha (Nebraska) 1908 and 1909. 15.
Columbus [Ohio], Columbia [Missouri], and Dallas [Texas].
Part V: 16. The changing times, 1913-1920. 17. The
enemy in the dark. 18. War and price ﬁxing, 1917-1919. Part
VI: A spokesman for the Corn Belt 1920-1940. 19. Eugene
D. Funk at home through the years. 20. Appointments and
appointees. 21. Problems and persistence. 22. Conﬁdence
amid confusion. 23. Depression years.
Part VII: Not the largest but the best. 24. The company,
leadership, personnel and policy, 1918-1944. 25. Field
seeds. 26. The miracle bean [soybean]. 27. Revolution in the
corn ﬁelds [hybrid corn]. 28. Consistently good, year after
year. 29. Tomorrow’s hybrids today. 30. Funk Bros. Seed
Company, 1944-1958.
Epilogue. Appendices: 1. Funk family, second
generation. 2. Bryant family moves west. 3. Directors of
National Corn Association. 4. Roster of employees. 5.
Hybrid corn associates. Notes (p. 473-526). Bibliography:
1. Original materials, manuscript. 2. Newspapers and
periodicals. 3. Public journals and records. 4. Reports. 5.
Articles. 6. Unpublished (typed copies). 7. Books.
An excellent, carefully documented history of the Funk
Bros. Seed Co., which was organized and incorporated in
Nov. 1901, with headquarters in Bloomington, Indiana. This
family story in centered in Bloomington, McLean County,
Illinois. From 1824 to 1865 Isaac Funk acquired more than
25,000 acres of land in McLean County. Eugene D. Funk,
Sr. was the grandson of Isaac Funk. An agricultural leader
and pioneer, he was born in about 1867 and died in 1944.
The family company was established as a corn breeding ﬁrm,
breeding ﬁrst open pollinated corn than later hybrid corn.
Eugene D. Funk, Sr., who experimented with corn breeding
as early as 1892, believed that the story of hybrid corn began
in 1904; he was a pioneer in both corn and soybeans. Funk
Bros. sold soybeans for seed purposes as early as 1903.
Eugene’s son was E.D. Funk, Jr.
In 1890 E.D. Funk, Sr. took a trip to Europe. The
high point of the tour was his visit to the Vilmorin estates
at Verriers, 10 miles south of Paris, France. “He was
profoundly impressed by the activities of this family and
their contributions to scientiﬁc improvement in agriculture.”
This trip left a lasting imprint on his life (p. 66-67).
In a speech at Funk’s Grove in Nov. 1902 (published in
Bloomington’s Weekly Pantagraph newspaper on 21 Nov.
1902), professor W.A. Henry, dean of the Wisconsin College
of Agriculture, recognized the profound beginning made by
the Funk Brothers and compared their plant breeding work
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with that of the Vilmorins. “I have a parallel in my mind.
It was my pleasure two years ago this past summer to visit
the greatest seed farm on earth, historically I refer to the
Vilmorin seed farm, Paris. That farm has been under the
present management for some 200 years. The name Vilmorin
is known all over the world. It has a signiﬁcance like pure
gold; it is untarnished... The sugar beet industry of the world
owes its production largely to the Vilmorin family... This has
been my third visit to a great seed growing establishment
[Funk Bros.]. His second visit was to the Dupres farms,
run by another illustrious family (p. 95-96). The Vilmorin
experimental farm had been organized in 1815. In about
1904 (when Lyle Funk visited it), there were only about 145
acres at this farm, and it was detached in tracts of ten to 40
acres (p. 140-41).
By 1903 Funk Bros. Seed Co. was one of the most
extensive producers of seed corn in America (p. 100).
By 1930 Funk was a supporter of tariffs to protect
soybeans, a comparatively new crop (p. 302-03). In June
1941 Edward J. Dies of the National Soybean Processors
Assoc. wrote: “We may rake the records of Midwest
agriculture without ﬁnding a more sterling and inspiring
character than Gene Funk. He is not only brilliant but
downright lovable.”
Photos show: (1) Eugene D. Funk, wearing a cowboy
hat and necktie, standing tall by tall corn (opposite the title
page). (2) Aerial view of the Funk Bros. Seed Co., and side
view of the Research Center, both Bloomington, Illinois (p.
324). Address: Bloomington, Illinois.
3388. Cavanagh, Helen M. 1959. The miracle bean
(Document part). In: Helen M. Cavanagh. 1959. Seed, Soil
and Science: The Story of Eugene D. Funk. Chicago, Illinois:
Lakeside Press, R.R. Donnelley & Sons Co. xii + 544 p. See
p. 349-77, 503-05 (Notes). Chap. 26. 22 cm. [92 endnotes]
• Summary: This chapter is about Funk Bros.’s work with
soybeans. “As part of its ﬁeld seed business, Funk Bros. sold
soybeans for feed purposes as early as 1903... Eugene was
among the early advocates of increased planting of soybeans
in the early nineteen twenties... Eugene Funk watched with
growing attention a mill operated by George Brett and I.C.
Bradley at Chicago Heights, Illinois. This mill processed
soybeans in 1919 with an expeller plant... Through the efforts
of Otto Eisenschiml of Chicago four tanks of oil produced in
1921 were sold...
“E.D. Funk, Sr. described the coming of the soybean to
the farming system of corn, oats, wheat and clover rotations
in the Central Corn Belt as follows: ‘Once in a life time! Yes,
only once in the annals of crop production has our agronomy
experienced anything like the Soybean... Oats fell in acreage
before it. Corn and wheat were challenged as cash income
crops. Even in the realm of soil building, it threatened
established legumes.’ At Funk Farms acreages were turned
over to producing seed to meet the demand. Over 2,000

bushels of their crop were hand picked in 1921 to obtain
every possible pound of pure merchantable beans.”
In 1924 Gene Funk, Sr., established a soybean
processing plant in Bloomington. It started in the fall of that
year, with two expellers and a capacity of 300-350 bushels
per day. During its ﬁrst year, the plant operated for about
5 months and processed approximately 20,000 bushels of
soybeans. The company showed a proﬁt in 1925, following a
loss during the ﬁrst year. By 1929 the plant had a capacity of
800 bushels/day. I.C. Bradley came to the Funks as manager
of their soybean mill.
Concerning the origins of the Peoria Plan (p. 352): “A
second step in the expansion of soybean production was
possible because of leadership in central Illinois. There was
a need for meal on the part of the Grange League Federation
organization of New York. The acquaintanceship of H.G.
Atwood of American Milling Company of Peoria with James
A. McConnell of G.L.F. on the one hand and with Funk
Bros. of Bloomington on the other, facilitated a discussion
of the problem. I.C. Bradley stated that he and Eugene Funk
interested Atwood in an idea sometimes attributed originally
to American Milling Company. It is fair to say that Funk
and Bradley did as much to initiate the introduction of a
guaranteed price as anyone. Without Eugene Funk’s initiative
and knowledge of agricultural conditions a combination of
cooperative leadership might not have resulted. H.H. Miller
also provided able guidance for this program. It is also fair
to say that without Atwood and McConnell the plan would
not have succeeded. The American Milling Company placed
in operation an unused factory in Peoria where I.C. Bradley
helped to install machinery to remove oil and grind soybean
cake into meal. The decision of G.L.F. to buy meal for the
New York Milkshed created a wide market. A guaranteed
price of $1.35 per bushel was offered up to a total of a
million bushels in 1928 to 1,500 Illinois farmers for beans
by Funk Bros. of Bloomington, by the American Milling
Company of Peoria and by Cooperative G.L.F. Incorporated.
The G.L.F. Shareholder (Jan. 1929, p. 27) stated that their
organization realized that prospective supplies would be
inadequate, and knew that a protein shortage would be costly
to G.L.F. patrons. They, therefore, entered he agreement to
secure a supply of protein with the dairy feed market as its
primary outlet. The source was the farms of Illinois and the
product was soybeans. The Illinois College of Agriculture,
the Farm Bureau and the Prairie Farmer cooperated.
“The ﬁnal decision regarding the guarantee for the 1928
crop was made at a meeting in Urbana of ﬁfteen county farm
advisors, representatives of Funk Bros. and of the American
Milling Company. A committee of three was named to draw
up the agreements. I.C. Bradley commented many years
later:
“’We solicited the aid of the late Mr. H.G. Atwood,
President of American Milling Co., at that time, which
later became Allied Mills, Inc. His ﬁrst reaction was in this
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response... “The farmers are our customers. His stock needs
protein. He should produce it.” That was the “Spark Plus” for
the beginning of a new and great industry. He said we will
take all of the meal your plant can produce.’”
Note: Endnote #22 (p. 519) states that the American
Milling Co. received signed contracts for 32,000 acres by
May 1, 1928 and 50,000 acres by October, 1928.
“A.E. Wand of Staley’s attended the Urbana meeting.
He left with word that he would urge them to join but he
apparently was not instrumental in gaining this action.
However, Staley continued to provide a market for beans and
was increasingly interested in the development of this crop.
“The million bushel limit in 1928 was considered
adequate. Only one-half that amount was offered to mills in
the area during the previous season. The 1927 U.S.A. crop
was 2,288,000 bushels. About three-fourths of this amount
was used for feed and for purposes other than for milling.
The guaranteed price in 1928 of $1.35 per bushel was for
No. 2 grade beans and was considered satisfactory by the
farmers. Under the agreement, if the farmer negotiated to
grow beans he was not compelled to ship to either of the
participating companies if others offered higher prices.
Agreements for 1928 in order to stimulate production were
made in terms of acres instead of bushels. [Endnote #25 (p.
519): “Contracting mills received contract and non contract
beans on the same basis. Contract buyers were compelled
to take nearly 40 per cent more beans than intended.”]
Strictly speaking, this announcement was a guarantee, not
a contract.” J.A. Waring, who came to work for Funk Bros.
in 1927 after many years experience in the grain business,
handled the paper and contracts for the program in 1928
from the ofﬁce of Funk Bros. He recalled (Jan. 1956) that
most of the contracts of the three companies were mailed
from the Funk ofﬁce.
“The legume project of the University of Illinois
during the season 1928 placed its chief emphasis on the
soybean. This program was composed of two parts: (1) To
standardize better adapted varieties through publicity and
ﬁeld demonstration; (2) To assist in supplying a satisfactory
market for surplus seed and for beans of lower quality.”
The three companies who used nearly all of the crop
were interested for different reasons: (1) Funk Bros. for
production of oil and meal from soybeans; (2) The American
Milling Company for production of soybean meal and; (3)
The G.L.F. Exchange as the largest buyer of soybean meal
in the United States. Deliveries reached 650,000 bushels in
Peoria and 350,000 at Funk Bros. in December when the
million bushels were received.
“Better varieties of beans were used: Manchu, a good
yielder with a high oil content and the Illini which stood
better than other varieties. Grading also was important.
Probably 90 percent of the farmers were satisﬁed with the
agreement.”
“The manufacturers were equally pleased.”

This chapter also notes: “A new wooden elevator with
a capacity of 40,000 bushels was constructed by Funk Bros.
near the warehouse during the fall of 1928. On the morning
of March 12, 1929 with the elevator about two-thirds
full, ﬁre destroyed the structure. Some [soy] beans were
destroyed, and many more were water soaked. Arrangements
were made with Allied Mills of Peoria to dry the beans...
Fortunately the full amount of the insurance was paid. This
was indeed a disheartening moment in the development of
the soybean business at Funk Bros. Decision to proceed with
the construction of a concrete elevator of 140,000 bushel
capacity followed almost immediately” (p. 360-61).
Also discusses: I.C. Bradley, who became manager
of the Funk Mill at Taylorville (p. 361). The Soybean
Marketing Association, which held its ﬁrst meeting on 7
Dec. 1929 (p. 361, 363-67). Soybean standards, announced
by the USDA in 1925 (p. 362). The National Soybean Oil
Manufacturers Association, which held its organizational
meeting on 21 May 1930 (p. 362-63). The formation of Soya
Products, a company run jointly by Funk Bros. and Allied
Mills (p. 367). I.F. Laucks Inc., which used soybean ﬂour
to produce a waterproof glue (p. 368). Dr. W.L. Burlison
(p. 369, 373). Early use of soybean meal in mixed feeds (p.
370). The big 1936 Farm Chemurgic Council meeting in
Detroit and Dearborn, Michigan; Eugene Funk, Sr. spoke
(p. 370). Henry Ford’s work with soybeans (p. 370). E.D.
Funk, Jr. is chairman of the Edible Soybean Committee of
the National Soybean Processors Association from 19391947 (p. 372-73). Dr. Earl Sieveking of Funk Bros. develops
“edible soybeans,” especially Funk’s Delicious (p. 373).
Other popular varieties of “vegetable soybeans” were Giant
Green, Bansei, and Hokkaido (p. 373-74). Expansion of the
Funk Bros. soybean processing plant; capacity reached 4,350
bushels/day in 1944 (p. 374-75). Acquisition of new French
solvent extractor, which begins operation in Jan. 1952 (p.
375-76). The largest users of Funk’s soybean meal included
Ralston Purina, Allied Mills, Arcady Farms, and Hales and
Hunter. Major buyers of Funk’s crude or unreﬁned soybean
oil included Procter & Gamble, Lever Bros., Glidden, Swift
& Co., and Anderson-Clayton (p. 377).
This chapter concludes: “The decision by Funk Bros. to
install the soybean mill in 1924 gave greater diversiﬁcation
to the seed business. It is an interesting fact in agricultural
history that the sudden rise of the soybean to prominence
as a cash crop in the 1920’s and 1930’s paralleled the
spectacular advancement in hybrid corn. Eugene D. Funk
was a recognized leader in the expanding development of
both crops essential to the well being of many Americans.
Again Gene Funk led in an effort to better conditions for the
farmers in the Corn Belt.” (p. 374-75).
Photos show: (1) Eugene D. Funk, wearing a cowboy
hat and necktie, standing tall by tall corn (opposite the title
page). (2) Aerial view of the Funk Bros. Seed Co., and side
view of the Research Center, both Bloomington, Illinois (p.
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324). Address: Bloomington, Illinois.
3389. Cook, J. Gordon. 1959. Handbook of textile ﬁbres.
Watford, Herts., UK: Merrow Publishing Co. Ltd. xxv + 422
p. Index. 19 cm.
• Summary: Contents: I. Natural Fibres: A. Natural ﬁbres
of vegetable origin. B. Natural ﬁbres of animal origin. C.
Natural ﬁbres of mineral origin (asbestos). Part II: Man-made
ﬁbres. A. Regenerated ﬁbres (Rayons, cellulose ester ﬁbres,
protein ﬁbres [incl. casein ﬁbres and soya-bean ﬁbres]), B.
Synthetic ﬁbres (Polyamides [incl. Nylon], Polyesters [incl.
Dacron], Polyvinyl derivatives [incl. Orlon, Saran, Teﬂon],
Polyoleﬁnes, Miscellaneous synthetic ﬁbres).
Page 227 states that the Ford Motor Co. has pioneered
in the spinning of soy protein into ﬁbers. Production was
begun in 1939 and reached more than 3 tons a week by 1942.
The ﬁber was used for making car upholstery. Production
was taken over in 1943 by The Drackett Products Co.
of Cincinnati, Ohio, but discontinued after a few years.
Address: Ph.D., F.R.I.C., England.
3390. Fieser, Louis F.; Fieser, Mary. 1959. Steroids. New
York, NY: Reinhold Publishing Corp. xvii + 945 p. Illust.
Author index. Subject index. [300+* ref]
• Summary: This excellent study of steroids, including those
derived from soybeans, contains some information on history
and soybeans. Contents: Glossary. 1. Orienting survey. 2.
Investigation of cholesterol. 3. Structures of the bile acids
and of cholesterol. 4. Vitamin D. 5. Physical methods of
characterization. 6. Oxidation. 7. Enes and Ols. 8. Ketones.
9. Displacements and rearrangements. 10. Stereochemical
correlations and conventions. 11. Sterols. 12. Methylsterols.
13. Biosynthesis of cholesterol. 14. Bile acids and alcohols.
15. Estrogens. 16. Androgens. 17. Progestogens. 18. Homo
and nor steroids. 19. Adrenocortical hormones. 20. Cardiacactive principles. 21. Sapogenins. 22. Alkaloids.
Chapter 11 titled “Sterols” (p. 341-63) discusses:
Cholesterol and companions. Stigmasterol. Delta-5Stigmastene-3Beta-ol (“Beta”-Sitosterol). Brassicasterol and
campesterol. Stereochemistry of the side chain. Sitosterols.
Spinasterols. Zymosterol. Minor yeast sterols. Sterols of
algae. Sterols of marine invertebrates.
Pages 346-47 state: “Stigmasterol. Windaus and Hauth
(1906) isolated this phytosterol from the Calabar bean
(Physostigma venenosum) and named it accordingly. It was
later isolated from the sterol mixture from soybean oil, and
this source has made stigmasterol one of the most abundant
starting materials for the synthesis of steroid hormones.
The nonsaponiﬁable fraction from soybean oil contains
12-12% of stigmasterol and the remainder is a mixture
of sitosterols, which are largely monounsaturated delta-5
stenols.” “The 22,23-double bond was recognized as trans,
like that of ergosterol, from the presence of the IR spectrum
of a characteristic band at 10.3 µ, and this band formed

the basis of a method of analysis (see Johnson, Grostic
and Jensen 1957) developed at the Upjohn laboratories in
an investigation of the isolation of stigmasterol from soy
sterols.”
Page 349 notes that campesterol has been isolated from
soybean oil, wheat germ oil, and rapeseed oil derived from
Brassica campestris.
Page 352 states that sitosterols (in Greek sito = grain)
are the most abundant and widely distributed of the plant
sterols but they occur in very complex mixtures and isolation
of pure individual components is very difﬁcult.
Page 543 states: “One of several commercial processes
operated in Germany for the progesterone utilized the
Butenandt-Fernholz procedure as applied to the phytosterol
mixture from soybean oil, which consists mainly of ‘gamma’
-sitosterol (saturated side chain) but contains 12-25% of
stigmasterol. The intermediate pregnenolone was converted
directly into progesterone by Oppenauer oxidation (76%
yield from 2.5 kg of pregnenolone).
Pages 547-54 discuss “Hormones from Diosgenin,”
noting that the steroid hormone industry acquired a new
outlook with the discovery of diosgenin and the development
of efﬁcient methods for its degradation. The sapogenin
was isolated in 1936 from the root of a Japanese Dioscorea
[glutinous yam] by Tsukamoto and Ueno. It discusses the
pioneering work of Russell E. Marker at Pennsylvania
State (1929), Rockefeller Institute (with Levene), move to
Pennsylvania State College (1935) and work on sapogenins
supported by Parke Davis and Co. Having found a way
in 1940 of converting diosgenin to progesterone, he
launched a series of extensive botanical collection trips
in North American to ﬁnd a source of diosgenin. Results
were published brieﬂy in 1943, then in detail in 1947. In
1944 Marker broke his connections at Pennsylvania State
College and with Parke Davis and transferred his activities
to Mexico. “He had found an abundant source of diosgenin
in a species of Dioscorea known in Mexico as cabeza de
negro, and his method of degradation of the side chain
was admirably adapted to the conversion of diosgenin into
prenenolone. He thus saw the possibility of establishing
a steroid hormone industry in Mexico, but Parke Davis
failed to act on his urgent recommendation that they
apply for foreign patents on his work and he departed for
Mexico City. There he joined the owners of the Mexican
Enterprise Hormona Laboratories, with whom Marker in
1944 established the ﬁrm Syntex... In the ﬁrst year he was
able to produce several kilograms of progesterone than
valued at about $80 per gram. Soon afterwards, however,
he had a falling out with his associates and left Syntex for a
succession of other ventures... Eventually Syntex rose to a
position of prominence in hormone production and steroid
research.”
“Diosgenin thus proved to be very useful as starting
material for the production not only of progesterone but
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also of androgenic and estrogenic hormones. Discovery by
the Upjohn Company in 1952 of an efﬁcient process for
the production of cortisone starting with progesterone gave
fresh impetus to expansion of the production of progesterone
from diosgenin. By this time considerable progress already
had been made. A Dioscorea used by Mexican Indians as
a ﬁsh poison and called barbascoa was recognized around
1949 to contain as the toxic agent a disogenin glycoside
and to afford 3-10 times as much diosgenin as cabeza de
negro. Progesterone had been prepared and sold in kilogram
lots but, when Upjohn sought a manufacturer capable of
supplying the hormone in the ton quantities required for the
production of cortisone, Syntex accepted the challenge of
setting up the necessary production facilities and thereby
was able to offer progesterone as an intermediate at a
price of $0.48 per gram, well below the ﬁgure of $1.75 per
gram which the substance commanded at the time as a sex
hormone.”
“The phytosterol route (p. 554). Diosgenin has the
advantage over cholesterol of being a plant product and
therefore potentially available in unlimited quantity.
Since stigmasterol would offer the same advantage, the
Upjohn group explored further this route to progesterone.
Improvements in the isolation of the substance from soybean
oil have been described (p. 346-47).
Page 622 notes that the ﬁrst synthesis of cortisone
was achieved by Sarett (1946. J. of Biological Chemistry
162:601). The work of Percy Julian and co-workers (1951;
The Glidden Co.) is also discussed.
Percy Julian is mentioned on page 51, 317, 343, 557,
622, 656, and 678.
The glossary (p. viii–ix) lists: Trivial names and
their full names (such as androstenedione, pregnenolene)
plus preferred names (e.g. Cortisol, not Hydrocortisone).
European terms: Ciba = Gesellschaft für Chemische
Industrie, Basel. ETH = Eidgenoessische Technische
Hochschule, Zurich (Swiss Federal Institute of Technology).
Privatdozent = Post equivalent to that of an assistant or
associate professor. Address: 1. Sheldon Emery Prof. of
Organic Chemistry, Harvard Univ. [Massachusetts]; 2.
Research Fellow in Chemistry, Harvard Univ.
3391. Product Name: Soytex (Soybean Flour).
Manufacturer’s Name: Spencer Kellogg and Sons, Inc.
Manufacturer’s Address: Decatur, Illinois.
Date of Introduction: 1959?
New Product–Documentation: John T. Stephan. 1962. Oct.
2. U.S. Patent 3,056,687. Application ﬁled 30 June 1959.
In column 4, the author calls for the use of “400 parts of
soybean ﬂour (such as ‘Soytex,’ obtained from the SpencerKellogg Company of Decatur, Illinois)...” This ﬂour is used
in making an adhesive for plywood. Note 1. The company
name should be Spencer Kellogg and Sons, Inc. Note 2. This
company had an edible soy ﬂour named Soyex on the market

in 1948.
3392. Adams, Benjamin F. Assignor to Armstrong Cork
Company (Lancaster, Pennsylvania). 1960. Cellular surface
coverings having an embossed appearance. U.S. Patent
2,920,977. Jan. 12. 5 p. Application ﬁled 19 April 1956. 2
drawings. [5 ref]
• Summary: “This invention relates to surface coverings...
comprising a cellular vinyl layer. Still more particularly,
it relates to surface coverings presenting an embossed
appearance and having a layer of a foamed vinyl composition
and a supporting layer therefor.
“It is the primary object of the present invention to
present a surface covering suitable for use on walls, ﬂoors,
and other surfaces, and which is resilient, tough, ﬂexible, and
highly resistant to chemical action of all kinds.”
In Example 1, “Paraplex G-62 (epoxidized soya
bean oil)” is the 2nd ingredient in order of predominance.
Address: Lancaster, Pennsylvania.
3393. Bostik Ltd. (formerly known as B.B. Chemical
Company, Ltd.). 1960. Improvements in or relating to
cements. British Patent 941,387. Date of application and
ﬁling complete speciﬁcation: 12 Jan. 1960. 6 p. Complete
speciﬁcation published: 13 Nov. 1963. Application made in
the USA: 14 Jan. 1959 (Patent of Addition to No. 841,203
dated 10 Oct. 1959).
• Summary: Concerns adhesives for bonding cardboard
trays. Soybean oil is used in the preparation of polyamide
resin. Address: Ulverscroft Works, Ulverscroft Road, City of
Leicester [England].
3394. Dufek, E.J.; Awl, R.A.; Gast, L.E.; Cowan, J.C.;
Teeter, H.M. 1960. Reactions of unsaturated fatty alcohols.
VII. Polymerization of vinyl ethers catalyzed by stannic and
ferric chlorides. J. of the American Oil Chemists’ Society
37(1):37-40. Jan. [10 ref]
Address: Northern Regional Research Lab., Peoria, Illinois.
3395. Mikusch, J.D. 1960. Alkylierte Pyrone als wirksame
Bestandteile neuer Kondensationsprodukte [Alkylpyrones
as effective constituents of new condensation products].
Deutsche Farben-Zeitschrift 14(1):19-20. Jan. (Chem. Abst.
54:9325i). [8 ref. Ger]
• Summary: Soybean fatty acids are used. Address:
Hauptlaboratorium der Margarine-Union GmbH., HamburgHarburg, West Germany.
3396. Scholﬁeld, C.R.; Nowakowska, J.; Dutton, H.J. 1960.
Preparation of pure fatty acid methyl esters by countercurrent
distribution. J. of the American Oil Chemists’ Society
37(1):27-30. Jan. [11 ref]
• Summary: Soybean methyl esters included. Address:
Northern Regional Research Lab., Peoria, Illinois.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1250

3397. Terrill, Robert L. 1960. Production, processing, and
utilization of soybeans and soybean products. Cereal Science
Today 5(1):8-12. Jan. [10 ref]
• Summary: Soybeans are fourth in terms of production
among American grain crops, surpassed by only corn, oats,
and wheat. Major varieties include–in the Midwest: Adams,
Chippewa, Clark, Harosoy, and Hawkeye; in the South:
Dorman, Jackson, Lee, and Ogden. “Many state experiment
stations as well as the U.S. Soybean Laboratory at Urbana,
Illinois, have participated in the extensive and extremely
effective agronomic program which has widely extended
growing areas and increased yields.”
SOM is soybean oil meal. “Various types of mechanical
pressing were once important, but comparatively few
soybeans are so processed today except in the South, where
they are sometimes crushed at local cottonseed expeller
plants... Some plants are equipped to manufacture soyﬂour,
to isolate protein, and even to manufacture adhesives.”
“Total consumption of protein meal has increased to
nearly 3 times the prewar average and now stands at over 10
million tons; soybean oil meal comprises about 70% of this
total.”
Substantial quantities of soyﬂour are used in foods for
human consumption in the United States. About 114,000 tons
were produced in 1956. There are 3 principle types available
for human consumption: 1. Full-fat soyﬂour. 2. Low-fat
soyﬂour. 3. Defatted soyﬂour. Protein content rages from 42
to 52%. The ﬂour is used in a variety of foods–pet foods,
doughnut and wafﬂe mixes, sausages, bread, etc. Soybean
ﬂour and isolated protein has important industrial uses,
principally as adhesives, paper coatings, etc.
“Although the industrial nonfood uses of soybean oil
make up only a small portion of the total consumption, they
must not be considered unimportant... Soybean oil-modiﬁed
alkyd resins are now of great importance in the coatings
industry, and a research breakthrough could easily double the
current industrial use of 300-plus million pounds.
“Many other soybean products have important and
sizable uses. For example, some 25 to 35 million pounds of
soybean lecithin is produced annually and ﬁnds its way into
foods, cosmetics, and even paint.”
Photos show: Spencer Kellogg’s soybean storage plant
(elevator with 19 concrete silos on one side) at Bellevue. A
continuous solvent extraction plant. Address: Vice President,
Spencer Kellogg and Sons, Inc., Buffalo, New York.
3398. Mikusch-Buchberg, Johannes Donatus von. Assignor
to Lever Brothers Company (New York, NY; a corporation
of Maine). 1960. Fatty acid condensation products and
process of preparation. U.S. Patent 2,923,718. Feb. 2. 6 p.
Application ﬁled 25 Nov. 1955. [11 ref]
• Summary: “This invention relates to novel condensation
products, more particularly to condensation products

obtained by the treatment of fatty acids which are useful
in industrial compositions. When the starting materials are
unsaturated the resulting products are particularly useful as
drying compositions in paints, varnishes, core oils, linoleum
and similar products for partly or wholly replacing drying
oils. When the starting materials are saturated the resulting
products are useful, for example, as quenching oils or
plasticizers.”
Note: Soy is mentioned 3 times in this patent, each time
as “soya bean oil fatty acids,” Address: Hamburg, Harburg,
Germany.
3399. Wajaroff, Theodor. Assignor to Wella
Aktiengesellschaft (Gerauer Allee 65, Darmstadt). 1960.
Verfahren zum Glaetten krauser bzw. dauergewellter
menschlicher Haare [Process for straightening curly or
permanently wavy human hair]. German Patent 1,126,071.
Feb. 13. 2 p. Issued 22 March 1962 (Chem. Abst. 57:976b).
[3 ref. Ger]
• Summary: This is about hair de-curling compositions.
Soybean meal may be used in this cream used to straighten
curly hair or permanent waves.
Note: Soy is mentioned 6 times in this patent in the
forms “Sojabohnenmehl” (soybean ﬂour) and “Soja-” (soya). Address: Dipl.-Chem., Darmstadt [Germany].
3400. Anderson, Donald L. Assignor to General Mills, Inc.
(a corporation of Delaware). 1960. Process for inhibiting
corrosion of metals. U.S. Patent 2,926,108. Feb. 23. 2 p.
Application ﬁled 30 Aug. 1957. [4 ref]
• Summary: “This process may be employed in aqueousoil systems, in ﬁnished petroleum products, in protective
coating, and in industrial water systems.
“Corrosion of metallic substances represents a major
industrial problem. Every year the loss to industry through
corrosion amounts to millions of dollars. In general,
this corrosion takes place when the metallic substances,
especially ferrous-containing metals, come in contact with a
watery media, i.e., water, aqueous solutions, water vapor, and
the like.”
Note: Soy is mentioned 3 times in this patent,
as “soybean oil” and as “disodium N-soy-betaiminopropionate.” Address: Minneapolis, Minnesota.
3401. Christenson, Roger M. Assignor to Pittsburgh
Plate Glass Company (Pittsburgh, Pennsylvania). 1960.
Preparation of interpolymers of blown oils and vinyl
chloride-vinyl acetate mixtures. U.S. Patent 2,926,153. Feb.
23. 10 p. Application ﬁled 27 June 1957. 1 drawing. [2 ref]
• Summary: The interpolymers should be suitable for use as
coating media. Linseed oil and soya oil are the preferred oils
to use for blowing with air at a temperature of about 70ºC
for 54 hours, at which point their viscosity and peroxide
value increase. These oils could then be polymerized with
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vinyl chloride or vinyl acetate. Address: Richland Township,
Allegheny County, Pennsylvania.
3402. Kingston, Joseph G.; Schwartz, Robert Frank.
Assignors to The Glidden Co. (Cleveland, Ohio). 1960.
Emulsion copolymerizate of heat bodied glyceride oils and
vinylic monomers. U.S. Patent 2,926,151. Feb. 23. 3 p.
Application ﬁled 26 Aug. 1953. [3 ref]
• Summary: Claim 3: “A composition of matter as claimed
in claim 1 wherein the heat-bodied glyceride oil is heatbodied soy bean oil.”
Soy is mentioned only twice in this patent in the forms
“soybean” [oil] and “heat-bodied soybean oil.” Address:
Columbus, Ohio.
3403. Polymer Corporation (The). 1960. Coating materials.
British Patent 941,066. Date of application and ﬁling
complete speciﬁcation: 25 Feb. 1960. 3 p. Complete
speciﬁcation published: 6 Nov. 1963. Application made in
the USA: 13 March 1959.
• Summary: Concerns resinous coating materials suitable for
the ﬂuidized-bed process which “consists of dipping a heated
article into a ﬂuidized bed of the coating material; this causes
a melting of the coating material into the article to be coated.
Epoxidized soybean fatty acids are used. Address: 2120
Fairmont Ave., Reading, Pennsylvania.
3404. Gelb, Leonard L.; Ault, W.C.; Palm, W.E.; Witnauer,
L.P.; Port, W.S. 1960. Epoxy resins from fats. III. Preparation
and properties of resins from blends of a commercial
diglycidyl ether and epoxidized glycerides cured with
phthalic anhydride. J. of the American Oil Chemists’ Society
37(2):81-84. Feb. [15 ref]
• Summary: Soybean fats included. “Fatty derivatives are
playing an ever-increasing role in the modiﬁcation of resins
and plastics. Modiﬁers for epoxy resins have been sought for
various speciﬁc purposes such as to improve ﬂexibility of the
resin, to reduce the viscosity of the working mixture,... and
lower the cost.” Address: Eastern Regional Research Lab.,
Philadelphia, Pennsylvania.
3405. Khan, N.A. 1960. Insaponiﬁables: Propriétés,
isolement et détermination quantitative [Unsaponiﬁables:
Properties, isolation, and quantitative determination].
Oleagineux 15(2):85-90. Feb. (Chem. Abst. 54:16875c). [6
ref. Fre]
• Summary: Soybean oil was one of the oils investigated.
Address: Div. of Foods and Nutrition, East Regional
Laboratories of Pakistan, Council of Scientiﬁc and Industrial
Research, Tejgaon, Dacca, Pakistan.
3406. Mustakas, G.C.; Raether, M.C.; Grifﬁn, E.L. 1960.
Improved process for the preparation of conjugated
soybean and lower alkyl vinyl ether copolymers by ﬂash

polymerization. J. of the American Oil Chemists’ Society
37(2):68-72. Feb. [9 ref]
• Summary: Baked ﬁlms obtained were hard and wrinklefree and showed good resistance to acids, alkalies, and
ordinary solvents. Address: Northern Regional Research
Lab., Peoria, Illinois.
3407. Mustakas, G.C.; Raether, M.C.; Grifﬁn, E.L. 1960.
Preparation of vinyl ether monomers from conjugated
soybean alcohol. J. of the American Oil Chemists’ Society
37(2):100-03. Feb. [6 ref]
• Summary: New processing method for the polymerization
of vinyl ether monomers from conjugated soybean fatty
alcohol described. Address: Northern Regional Research
Lab., Peoria, Illinois.
3408. Wilson, Guy; Stanton, James M. 1960. Reactions of
isocyanates with drying oils. Ofﬁcial Digest, Federation of
Paint and Varnish Production Clubs 32(421):242-50. Feb.
(Chem. Abst. 54:18983a). [9 ref]
• Summary: Urethane oils prepared from alkali reﬁned
soybean oils showed superior dry and ﬁlm hardness
properties compared to products prepared from pre-boiled
oils. Address: Cargill, Inc.
3409. Staley (A.E.) Manufacturing Company (a Corporation
of Delaware). 1960. Ethylenically polymerizable longchain compound and method of preparing same. British
Patent 944,322. Date of application and ﬁling complete
speciﬁcation: 9 March 1960. 8 p. Complete speciﬁcation
published: 11 Dec. 1963. Application made in the USA: 18
March 1959.
• Summary: Epoxidized soybean oil used. Address: Decatur,
Illinois.
3410. Becker, Eward George; Wieske, Theopil. Assignors to
Unilever Ltd. 1960. Improvement in the polymerisation of
vinyl derivatives. British Patent 964,669. Application date:
18 March 1960. 2 p. Date of ﬁling complete speciﬁcation:
16 March 1961. Complete speciﬁcation published: 22 July
1964. A division of British Patent 964,571. [2 ref]
• Summary: The condensation product of isomerised
soybean oil can be used to make these polymers.
“Thus one may use, for example, the adduct obtainable
by reacting isomerised soyabean oil containing conjugated
oleﬁnic bonds with a maleic anhydride, and reaction
products of castor oi1 and maleic acid anhydride and those
derived from castor oil by interesteriﬁcation with groundnut
oil until the resulting product consists predominantly of
molecules containing one hydroxy fatty acid group, followed
by esteriﬁcation of the hydroxyl groups in the esteriﬁcation
product with maleic acid anhydride.” Address: Port Sunlight,
County of Chester, Great Britain.
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3411. Finberg, Joseph. Assignor to ERB-Tobacco Products
Co., Inc. (Chicago, Illinois). 1960. Smoking composition.
U.S. Patent 2,930,719. March 29. 3 p. Application ﬁled 14
Oct. 1954. [6 ref]
• Summary: Soybean is used as a tobacco substitute.
Nicotine in tobacco has been shown to be harmful to
smokers, in part by constricting the blood vessels. Tobacco
manufacturers have attempted to remove nicotine by
extracting it from the tobacco or removing it from the
smoke by means of a ﬁlter. But vasco constriction can be
counteracted by addition of the vitamins niacin (nicotinic
acid) and rutin.
A nicotine-free smoking composition, consisting of
vegetable ﬁbers and herbs (which were previously cured) has
been found to be particularly effective. The ingredients are:
nasturtium (40% by weight), soy ﬁbers (35%), sage (15%),
and coltsfoot (10%). These can be used in a cigarette or pipe.
Niacin and rutin can be added. Address: Chicago, Illinois.
3412. American Soybean Association. 1960. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 144 p
Advertisers’ index. 22 cm.
• Summary: Contents: American Soybean Association.
Japanese American Soybean Institute. National Soybean
Processors Association. Soybean Council of America.
Midsouth Soybean and Grain Shippers Association. Ontario
Soya-Bean Growers’ Marketing Board. U.S. Department
of Agriculture: Agronomic Research (ARS [Agricultural
Research Service]), Disease Research, Entomological
Research, Utilization Research and Development (Northern
Utilization Division [NRRL], Eastern, Southern, Western),
Marketing Research.
Tables: (1) World soybean production. (2) Canadian
soybean production. (3) Soybean production, utilization
and value, 1936-1959 Canada. (4) Soybean crushings in
Canada. (5) Soybean production–United States (with acreage
and yield), 1924-1959. (6) U.S. Soybean production by
states (1959). (7) U.S. soybean production, supply, and
utilization (incl. exports, carryover), 1924-1959. (8) U.S.
soybean production, acreage, and yield by state, 1924-1959.
(9) U.S. soybeans: Inspected receipts. (10) U.S. soybeans–
supply and distribution, 1952-1959 (1,000 bushels). (11)
U.S. Soybean oil meal and cake production, supply and
utilization, 1924-1959 (1,000 tons). (12) Soybean oil, meal
and cake production and stocks by states, 1955-1958. (13)
Oilseed cake a meals, supply and distribution, Oct. 1950-59.
Incl. soybean, cottonseed, linseed, peanut, copra, total. (14)
Production of protein concentrates (cake and meal), 193741 (avg.) to 1951-59. Incl. soybean, linseed, cottonseed,
copra, gluten feed and meal, tankage and meat scraps, ﬁsh
cake and meal, dried milk products (dried and concentrated
skim milk, buttermilk, and whey used for animal feed),
other milk products (fed on farms), total. Note: In 195354,395,000 tons of dried milk products were fed to animals.

(15) U.S. soy ﬂour production. (16) Production and exports
of soy ﬂour and grits (incl. full fat, low fat, and defatted
products, exported commercially or to military). (17)
Production of mellorine [frozen dessert where vegetable oil
replaces butterfat], 1953-59, by month. (18) U.S. fats and
oils production, 1937-41 (avg.) to 1959. Incl. Butter, lard,
edible beef fats, total edible animal fats, corn oil, cottonseed,
edible olive oil, peanut oil, soybean oil, total edible vegetable
oils, inedible oils. (19) Soybean oil utilization, 1931-1959
(million lb). Incl. Foods: Margarine, shortening, other, total,
Non-food products: Soap, paint & varnish, other drying
oil products, miscellaneous, loss, total, total domestic
disappearance. (20) Same as No. 19 but in percentages.
(21) Utilization of soybean products, 1955-56 to 195859. Incl. meal and oil: Livestock feed, industrial, fertilizer,
export; from 1955 to 1959, use of soybean oil meal as a
fertilizer was negligible, whereas 2.5 to 3.9% was exported.
(22) Prices of U.S. soybeans, by month and season average,
1923-1959. (23) Same as No. 22 but only for No. 1 yellow:
Chicago, Illinois country shipping points, Minneapolis. (24)
Same as No. 21 but soybeans for crushing, No. 2 yellow.
(25) Value of U.S. soybean crop, 1925-59 (thousand dollars)
in these states: Total USA, Illinois, Iowa, Indiana, Ohio,
Missouri, Minnesota. (26) Soybean price support operations,
1932-33 to 1959-60. Started in 1941-42 and has continued to
the present, with a peak of $2.56 per bushel in 1953-55. (27)
Price spread, soybeans and end products, 1945-1958. Spread
between price received by farmers and value of products.
(28) Prices of U.S. soybean oil meal (44% protein), 19291959 by month. (29) Prices of U.S. crude soybean oil, by
month, 1929-30 to 1959-60. (30) Imports, exports, soybeans,
oil and meal.
(31) Soybeans: Inspections for export, 1957-59, with
country of destination and port of departure. (32) U.S. trade
in soybeans, fats and oils. (33) Oil and fat exports under
P.L. 480. Total, cottonseed oil, soybean oil, Oct. 1954 to
Sept. 1959. Incl. country of destination, the top four being
Turkey, Pakistan, Israel, and Egypt. (34) Imports, exports
cake and meal, 1929-1958, incl. cottonseed, soybean,
linseed, peanut, copra. Exports incl. country of destination.
(33) Soybeans: Crushings and yields of oil and meal. (35)
Bar chart: Major markets for U.S. soybeans since 1953:
West Germany, Netherlands, Other Europe, Japan, Canada,
Other. (36) Composition of soybean seeds, by variety, incl.
Maturity Group No., % protein, % oil, weight of 100 seeds in
grams. (37) Amino acids of soy protein. (38) Composition of
Lecithin. (39) Composition of soybean oil, by variety. Incl.
linolenic acid, linoleic acid, oleic acid, saturated acids.
Ofﬁcial standards for soybeans, Revised effective
Sept. 1, 1955. Soy ﬂour standards, for full-fat, low-fat, and
defatted. Densities of various soybean products. Map of the
USA showing the best adapted soybean varieties for each
major soybean producing state. Directories: Processors of
soybeans, by state, with address and names of ofﬁcers (p. 56-
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74). Canadian soybean processors (p. 74). Manufacturers of
50% protein soybean meal (by state, p. 76). Foreign soybean
processors, by country (p. 78-81). Reﬁners of soybean oil,
by state (p. 82-84). Manufacturers and handlers of soy foods
(p. 86-93): Beverages, breakfast foods, canners of green
vegetable soybeans, canners of mature soybeans, cookies,
crackers, toasts and wafers, frozen desserts (companies
that make vegetable oils used in frozen desserts), health
food store & supply houses, lecithin, macaroni, spaghetti
& noodles, margarine, meat substitutes, proteins (Grifﬁth
Labs, Gunther, Worthington Foods), pudding powders
(Brockville, Ontario, Canada), Salad and cooking oils,
shortening, sausage binders, seasonings, soups, soybean
oil, soybeans for cooking and sprouting, soy butter (Town
Food Co., Riverside, California, makes “Town: soy lecithin
spread”; Shedd-Bartush Foods, Detroit, Michigan, makes
“Willow Run” soy spread), soy cheese [tofu], soy ﬂour, grits
and ﬂakes, soy ﬂour mixes, soy milk, soy sauce, sprouts,
vitamins, whipping agents.
Manufacturers of industrial products employing
soybeans (p. 94-95): Caulking compounds & ﬂoor tile,
coated papers & leather dressing, ﬁre-ﬁghting foam,
glues, plywood & adhesives, insecticides, laminating,
lecithin, oilcloth and coated fabrics, paints and varnishes
(13 companies), paper sizings, wallpaper and wallboard
coatings, resins, soaps, soybean fatty acids (8 companies),
soybean oil. Services for the industry (p. 96-109): Analysts,
appraisals, brokers, commission merchants & jobbers,
consultants, engineering services, export elevators, exporters
& importers, export warehousing and handling, farm
management, ﬁeld warehousing, futures market, market
analysis, mill construction contractors, milling service,
miscellaneous services, oil transports, transportation.
Equipment and supplies for the soybean industry (p.
110-32): Aspirators, bagging equipment, belting, chains,
conveyors, elevators, defoliants, drying and aeration
equipment (farm driers, grain driers, meal driers), dust
control systems & dust collectors, elevator buckets,
fans, farm equipment, fertilizers, fumigants, fungicides,
germinators, grain and seed cleaning and separation
equipment, grain grading equipment & moisture testers,
grain handling equipment, granulators, grinding & mixing
equipment, herbicides, insecticides & pesticides, inoculants,
laboratory equipment, man-lifts, material level indicators,
materials handling equipment, miscellaneous equipment,
packaging materials, pelleting machines, power transmission
equipment, pumps, respirators, seed protectants, sifters,
soil testing, soybean storage (elevator & processing units,
farm units), spraying and irrigating equipment, temperature
systems, transportation equipment, truck lifts, unloaders,
waterprooﬁng, weighing and packaging equipment.
Soybean processing [crushing] and oil reﬁning
equipment and supplies (p. 134-42): Bleaching and ﬁltering
equipment, catalysts, complete plants [for crushing],

continuous counter-current solvent extractors, continuous
screw presses, degumming, deodorization, fractionation,
hydraulic pressing equipment, hydrogenation, margarine,
miscellaneous equipment, neutralization, shortening, solvent
recovery, solvents, soybean seed [suppliers and private
breeders], vegetable soybean seed. Advertisers’ index. Incl.
Allied Mills, V.D. Anderson, ADM, Arkansas Grain Corp.,
Big 4 Cooperative Processing Assn., Blaw-Knox Co., Buhler
Mill Engineering Co., Cargill Inc., Central Soya Co., Crown
Iron Works Co., Dannen Mills Inc., Delphos Grain and Soya
Products Co., Albert Dickinson Co., Louis Dreyfus Corp.,
Esso Standard Oil, Farmers Cooperative Assn., Farmers’
Cooperative Co., Felco Soybean Oil Meal Dealers, French
Oil Mill Machinery Co., Funk Bros. Seed Co., Galesburg
Soy Products Co., General Mills Inc., Jacob Hartz Seed Co.,
Inc., Honeymead Products Co., Huntley Mfg. Co., Illinois
Soy Products Co., Iowa Milling Co., Iowa Soya Co., Jensen
Mills, Kansas Soya Products Co, Inc., Spencer Kellogg
& Sons, Inc., Lauhoff Soya Co., Albert Lea Engineering
Co., North Iowa Cooperative Processing Assn., Penola Oil
Co., Phillips Petroleum Co., Pillsbury Co., Port of New
Orleans, Quincy Soybean Products Co., Rice Grain Corp.,
Seedburo Equipment Co. (measures oil content of soybeans
in 10 minutes), Skelly Oil Co., A.E. Staley Mfg. Co., T.W.
Wood & Sons (Seedsmen since 1879; Richmond, Virginia).
Address: Hudson, Iowa.
3413. Aoyanagi, Yasunari; Higasa, Y.; Kotera, H.; Kishida,
K. Assignors to Dai-Nippon Drug Manufacturing Company.
1960. [Fat emulsions suitable for intravenous injection].
Japanese Patent 1848. March 8. (Chem. Abst. 54:20100c).
[Jap]*
• Summary: Soybean oil and lecithin may be used as
ingredients.
3414. Jacquier, Rene; Meunier, Pierre. 1960. [Gelled
thixotropic resins for paints and varnishes]. French Patent
1,260,161. March 24. (Chem. Abst. 56:8878i). [Fre]*
• Summary: A drying fatty acid ester (as from linseed or
soybean oil) is used as an ingredient.
3415. Meyer, Edwin W.; Circle, Sidney J. Assignors to
The Glidden Co. (Cleveland, Ohio). 1960. Paper coatings
composition and process. U.S. Patent 2,932,589. April 12. 5
p. Application ﬁled 12 March 1956. [2 ref]
• Summary: This invention “relates to the coating of
paper with a composition comprising an acylated protein,
and especially it relates to the coating of paper with a
composition comprising phthalated isolated soya protein.”
Address: Chicago, Illinois.
3416. Austerweil, V.G. Assignor to Manufacture de Rueil.
1960. [Catalytic epoxidation]. French Patent 1,216,317.
April 25. (Chem. Abst. 55:18138g). [Fre]*
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• Summary: Puriﬁed soybean oil is used as an ingredient.
3417. Chadwick, David H.; Reetz, Theodor. Assignors
to Monsanto Chemical Company (St. Louis, Missouri; a
corporation of Delaware). 1960. Polyvinyl chloride resins
stabilized with mixtures of phosphonate esters, epoxy
compounds and metallic salts of fatty acids. U.S. Patent
2,934,507. April 26. 2 p. Application ﬁled 18 June 1954. [7
ref]
• Summary: “This invention provides stabilized vinyl
halide resin compositions which are especially designed
to withstand the action of light. More particularly, this
invention relates to polyvinyl chloride resin compositions
containing polymers and copolymers of vinyl chloride
possessing improved resistance to discoloration by the action
of light.”
Note: Soy is mentioned 6 times in this patent in the
forms “soya oil” and “epoxidized soya oil.” Address: 1. St.
Louis; 2. Webster Groves. Both: Missouri.
3418. Ilardo, C.S.; Schopeﬂe, B.O. 1960. Epoxy resin
systems based on epoxidized soybean oil and HET
anhydride. Industrial and Engineering Chemistry 52(4):32324. April.
• Summary: Presents a system by which homogeneous
epoxy resin formulations can be derived from epoxidized
plasticizers and the epoxy resin hardener, chlorendic
anhydride. Address: Hooker Chemical Corp., Niagara Falls,
New York.
3419. Paulsen, Twila M.; Holt, K.E.; Anderson, R.E. 1960.
Determination of water-dispersible protein in soybean oil
meals and ﬂours. J. of the American Oil Chemists’ Society
37(4):165-71. April. [9 ref]
• Summary: In the early 1930s, investigations on this
subject began in the ADM laboratories in an effort to ﬁnd
a laboratory method that would measure the comparative
fertilizer value of various type of soybean oil meals for use
in the tobacco industry. Address: Archer-Daniels-Midland
Company, Minneapolis, Minnesota.
3420. Newey, Herbert A. Assignor to Shell Oil Company (a
corporation of Delaware). 1960. Process for curing materials
having internal epoxy groups and resulting products. U.S.
Patent 2,935,492. May 3. 5 p. Application ﬁled 30 Aril 1956.
[2 ref]
• Summary: Soy is mentioned 15 times in this patent, as
“epoxidized soybean oil” and “monoglycerides of soybean
oil.” Address: Lafayette, California.
3421. Levy, Leonard Angelo; Moss, John Gordon. Assignors
to Kelsey Industries Ltd. and Levy West Laboratories Ltd.
1960. Improvements in or relating to thermosetting adherent
ethoxyline resin compositions. British Patent 918,373.

Application date: 11 May 1960. 3 p. Date of ﬁling complete
speciﬁcation: 24 April 1961. Complete speciﬁcation
published: 13 Feb. 1963.
• Summary: Concerns an epoxy resin for metal ﬁlling, as in
ﬁxing dented vehicles. Epoxidized soybean oil can be used
to make a thermosetting composition; when applied to a
steel panel and heated, it sets to a resin that can be ﬁled and
feather edged. Address: 1. Vogue House, Hanover Square,
London, W.1; 2. Wembley Hill Estate, Wembley, Middlesex
[England].
3422. Brockman, Francis Joseph; Murdock, James
David; Nelan, Norman. Assignors to Canadian Industries
Ltd. (Montreal, Canada). 1960. Lacke, Belag- und
Anstrichmassen [Varnish, ﬁlm, and coating compositions].
German Patent 1,122,647. May 17. 3 p. Issued 25 Jan. 1962.
Priority (in the UK): 20 May 1959 and 27 April 1960 (Chem.
Abst. 57:4793e). [2 ref. Ger]
• Summary: Soybean oil fatty acids are used as a major
ingredient in these compositions containing oil-modiﬁed
alkyd resins.
Note: Soy is mentioned 3 times in this patent in the
forms “Sojabohnenöl” (soybean oil) and “Sojaölfettsäure”
(soy oil fatty acids). Address: 1&3. St. Hilaire Station; 2.
Otterburn Park. [All: Montreal, Quebec, Canada].
3423. Stephan, John Thomas. 1960. Polymeric alkyleneoxide defoamer material for alkaline aqueous adhesive
solutions and the like. U.S. Patent 2,937,104. May 17. 6 p.
Application ﬁled 18 Aug. 1958. [5 ref]
• Summary: This invention relates to the production of
an improved defoamer which may be used with various
substances including soybean glue. It represents an
“improvement in the art of defoaming alkaline adhesive
solutions such as are used in the gluing of wood, the sizing
of paper or textiles, the coating of paper, as agricultural spray
stickers, and the like by a polyglycol...” Address: Seattle,
Washington.
3424. Pittsburgh Plate Glass Company. 1960. Water
dispersed coating compositions. British Patent 941,425. Date
of application and ﬁling complete speciﬁcation: 23 May
1960. 10 p. Complete speciﬁcation published: 13 Nov. 1963.
Application made in the USA: 26 May 1959.
• Summary: Concerns drying oil–maleic anhydride aqueous
coatings. Water-soluble resins can be prepared from adducts
of drying or semidrying oils (including soybean oil) with
maleic anhydride by neutralizing to pH 7.5. The baked
coatings are hard and water-resistant.
“As indicated hereinabove, oils with which the
unsaturated dicarboxylic acid hydrides or anhydride-forming
acids are reacted to form adducts which in turn can be
neutralized to form useful water soluble resins are the drying
and semi-drying oils. Generally, the drying oils are those oils
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which have an iodine value above about 130, and the semidrying oils are those which have an iodine value of about
90 to 130 as determined by method ASTM–D 1467-57T.
Included among these oils are linseed oil, soya oil, safﬂower
oil, perilla oil, tang oil, oiticica oil, poppyseed oil, sunﬂower
oil, tall oil, walnut oil, dehydrated castor oil, herring oil,
menhaden oil and sardine oil.” Address: One Gateway
Center, Pittsburgh, Pennsylvania.
3425. Lyness, Horatio Seymour. 1960. Patent leather. U.S.
Patent 2,937,957. May 24. 3 p. Application ﬁled 22 May
1958. 1 drawing (ﬂow chart). [8 ref]
• Summary: “This invention relates to leather ﬁnishing, in
particular to that type commonly known as patent leather,
and provides a patent leather ﬁnish of increased durability
and resistance to the damaging effects of cold weather.
“Patent leather is characterized by an extremely glossy
ﬁnish but its usefulness has been seriously impaired by
the tendency of the ﬁnish to crack or check during use,
particularly in cold weather.
Claim “4. The method of producing patent leather
comprising the steps of applying a coating of boiled linseed
oil to a dyed-black skin, drying the oil upon the skin to a
tacky consistency, applying a black mixture of linseed and
soy bean oil as a second coat and again drying to a tacky
consistency, then spraying upon the coated skin a hot lacquer
of a polyamide of the nylon type dissolved in ethanol, drying
the lacquer, and applying a ﬁnal ﬁnish coat of linseed oil and
soy bean oil.”
Note: Soy is mentioned 7 times in this patent,
always as “soy bean oil.” Address: 17 Carey St., Nahant,
Massachusetts.
3426. Chemurgic Digest. 1960. Lecithin for paints. May. p.
3.
• Summary: “A new ﬂuid-type lecithin concentrate
developed especially for use in formulating water-based
paints is being marketed by the A.E. Staley Manufacturing
Co., corn, soybean and chemical processor. Brand-named
‘Emultex R’ lecithin compound, the new product is credited
with improving stability of water-based paints by stabilizing
the emulsion, preventing pigment migration, retarding
settling, and preventing hard pigment pack in long storage.
Lyle C. Woods, Staley chemical department manager, said
developmental tests with paints containing the new lecithin
concentrate showed improved ﬂow and working consistency,
easier brush or roll out, reduced lap marks, increased
hiding power and color strength, and in some cases reduced
sagging. Added foam resistance was also noted.”
3427. Fritsche, Carl B. 1960. The trilogy of chemurgic
progress. Chemurgic Digest. May. p. 5-8.
• Summary: Billy Hale, Dr. Charles H. Herty, and Francis P.
Garvan are described as 3 eminent men who constitute the

trilogy of the Chemurgic movement. Address: Reichhold
Chemicals, Inc., Vice President.
3428. McKenna, James F. Assignor to Pittsburgh Plate Glass
Company (Allegheny County, Pennsylvania). 1960. Water
dispersible interpolymers. U.S. Patent 2,941,968. June 21. 6
p. Application ﬁled 3 Nov. 1954. [4 ref]
• Summary: “This invention relates to dispersing
compositions which are suitable for use as coating media.”
Soybean oil may be used as a starting material to produce
a hard, clear, transparent coating ﬁlm or varnish. Address:
Shorewood, Wisconsin.
3429. Hecker, Arthur C.; Pollock, Mark W. Assignors to
Argus Chemical Corp. (New York). 1960. Prevention of
development of color by iron compounds in plastics. U.S.
Patent 2,943,070. June 28. 3 p. Application ﬁled 11 Oct.
1957. [6 ref]
• Summary: “The invention is particularly applicable in the
manufacture of pigmented ﬂoor tile containing thermoplastic
material and will be ﬁrst illustrated by description in
connection with such use.
Note: Soy is mentioned twice in this patent, as
“epoxidized soybean oil” and “epoxidized soybean oil
plasticizer.” Address: 1. Richmond Hill; 2. Pollock. Both:
New York.
3430. Mace, Almon T. 1960. Uses of soybean oil. Soybean
Digest. June. p. 20-21.
• Summary: “Today the U.S. soybean crop contributes 85%
of the oil consumed in margarine, 51% of the oil consumed
in shortening, and 47% of the oil consumed in salad and
cooking oils. It also contributes an important part of the
oil used in paint and varnish and in many other industrial
products.
“More than a third of the 45 pounds of separated fat
consumed annually per person in the United States is from
the soybean. Roughly half of the 4.5 billion pounds of fats
and oils exported as oil and oilseeds is either in the form of
soybeans or soybean oil.
“Table 1 shows the growth of the soybean and the
soybean oil production and use since 1911.
“World War II cut off import supplies of coconut and
peanut oil as well as the imports of other oils. Meanwhile,
food requirements rose as the nation attempted to feed its
armed forces and its civilian population while at the same
time providing food supplies for its allies. As domestic
supplies of soybean oil increased in response to wartime
programs, allocation orders on fats and oils were applied
which forced the use of soybean oil in order to spread the
short supplies of other oils.
“One of the results was an increased use of soybean oil
in margarine which in turn increased to satisfy demands not
met by the limited butter supply. Increased use of soybean oil
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in shortening and in salad and cooking oils also resulted.
“Since the war, the consumption has continued to
increase although the per capita disappearance has been
relatively steady since 1950.
“Source of Many Products: Today, products containing
soybean oil range from mayonnaise to waterproof cement.
Federal, state, industry and industrial research organizations
are occupied in the quest for additional uses.
“Soybean oil is used primarily in products such as
margarine, shortening, salad and cooking oils and salad
dressings, and in a long list of technical items, most
important of which are enamels and paints.
“A byproduct of soybean oil is lecithin. Lecithin is used
as an emulsiﬁer in making various edible and industrial
items and certain medicinal products. On the edible side are
chocolate coatings and confections. In the technical ﬁeld
are such things as insecticides, and rubber products. The
medicinal products appear in pharmaceuticals.
“Fatty acids derived from the processing of soybean oil
are used in four main forms: as fractionated saturated acid in
products like metallic soaps, shaving compounds, and alkyd
resins; as fractionated unsaturated fatty acids in emulsiﬁers;
as whole fatty acids in greases; and as hydrogenated
fatty acids in items like carbon paper, stamping inks, and
dictaphone records.
“Glycerine is another product derived from soybean oil.
In past years glycerine from vegetable oils and animal fats
has been important in the production of explosives. In recent
years it has been replaced largely by synthetic glycerine
made from petroleum oils.
“Grew Up With Margarine: Soybean oil and margarine
in the United States have grown together in large measure.
Freed of some of the legislative restrictions–both federal
and state–which earlier held back its market development,
margarine now uses a billion pounds of soybean oil annually.
In 1930, margarine production was only one-ﬁfth the size
it is today. Then it was made largely from coconut oil and
from oleo oil derived primarily from tallow. Changes in the
percentage use of soybean oil in margarine are shown in the
Chart.
“European countries historically prefer other fats and
oils above soybean oil in the manufacture of margarine but
the continued large supply of soybean oil in recent years at
favorable prices in competition with other fats provides a
strong economic incentive to use more soybean oil.
“A Lot of Shortening: The shortening industry has
passed through many changes in the last 50 years. The
advent of ﬁnely textured shortenings and the introduction
of liquid shortening (cooking oils) has brought about the
increased utilization of vegetable oils. Perfections of reﬁning,
deodorizing, hydrogenation and bleaching processes for both
cottonseed and soybean oil have made these oils attractive
as ingredients of shortening products. Total use in 1958 for
shortenings was 1,137 million pounds. This exceeded the

cottonseed oil used in shortenings by a wide margin and was
equal to more than half the amount of lard used as lard plus
that used in shortenings.
“Dresses Up Salads A third important use of soybean
oil is for salad dressings. The growth of the green vegetable
industry, the decrease in importance of home produced
foods, the wide publicity given to the nutritive value of green
salads and the continued popularity of snacks and sandwich
lunches have provided a basis for a growing market for
vegetable oil products.
“In the earlier years of its growing use for food,
certain quality problems of soybean oil made it relatively
undesirable for use in salad oils and dressings. Now modern
processing methods make it possible to eliminate these
characteristics. In 1958 soybean oil was more than twothirds of the total oil used by 135 major companies in the
production of mayonnaise and salad dressing.
“Paints, Floors, Walls: Inedible uses of soybean oil
increased rapidly until a few years after World War II. The
use of soybean oil in paints and varnishes has been steady
at about 165 million pounds for the last 2 years. As the
synthetic products used in paints have been developed and
increased in acceptance, vegetable oil uses have declined.
Thus far, however, the decline in soybean oil has been less
than that for linseed oil. World Wants Oil Increases in the
use of soybean oil in the three broad edible categories of
margarine, shortening, and salad dressings and salad oils,
as is shown graphically in the Chart, gives evidence of the
domestic growth that has occurred in this new industry.
Throughout the world the increase in soybean oil production
over pre-World-War-II levels has been larger than the
increase of any other fat or oil product.
“The growth of the soybean product markets during
the 1950’s rests on three broad economic forces. The ﬁrst
of these is the increased demand for oil resulting from
expanding populations and the demand for higher levels of
consumption.
“A second factor has been the growing demand for
protein meal.
“The third factor has been the relatively favorable pricecost relationship for both the farmer and the processor. The
export market for soybean oil has been aided by sizable
U.S. foreign aid programs, particularly the sales for foreign
currency under P.L. 480.
“In all of this development, the soybean products–meal
and oil–have moved into the United States and foreign
markets at prices which enable them to compete effectively
with other products.
“Still It Grows: In the foreign ﬁeld, vegetable oil
products such as cottonseed oil, peanut oil, coconut oil, as
well as rapeseed and sunﬂower oil have recovered from the
low production of the war period and show some increases
over pre-war levels. One-third of the increase in world
vegetable oil supplies during the 1950’s, however, has come
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from American soybeans.
“The world demand for fats and oils is far from
satisﬁed. For the world as a whole outside the United States,
consumption per capita (edible and inedible) is about 25
pounds. This compares with a total fats and oils consumption
of 69 pounds per person in the United States.
“In a few of the industrial countries of northwestern
Europe, fats and oils consumption is near the U.S. level but
generally throughout Europe it lags behind. In some of the
great areas of population, consumption is under 10 pounds.
Conceivably, in the years ahead, the soybean may become
one of the major sources of increased food fats.” Address:
Chief, Program Analysis Branch, Oils and Peanut Div.,
Commodity Stabilization Service, USDA.
3431. Paukner, Owen; Smallwood, Blair. 1960. Review
of oils, varnishes and alkyds: Drying oils. Paint Industry
75(6):10-11. June.
• Summary: Although soya oil is only a semi-drying oil, it
can be chemically modiﬁed to take the place of linseed oil
as a fast-drying base in oil paints. Chemical modiﬁcation
has, in part, “accounted for a rather phenomenal increase in
its use since 1945.” However, the most important factor in
the increased use of soy oil has been the production of alkyd
resins from it, with their many applications in both industry
and architecture.
In 1958 the U.S. paint industry used 902 million lb of
oils. Those most widely used (in million lb) were linseed
oil 426, soya oil 163, tall oil 81, dehydrated castor oil 63,
tung oil (also known as Chinawood oil) 36, ﬁsh oil 27, and
oiticica (imported from Brazil; pronounced oit-uh-SEE-kuh,
from the tree Licania rigida). 9. A description of each is
given. Address: Archer-Daniels-Midland Co.
3432. Wear, Robert L. Assignor to Minnesota Mining and
Manufacturing Company (St. Paul, Minnesota; a corporation
of Delaware). 1960. Aromatic epoxidized polyester and
method of making. U.S. Patent 2,944,035. July 5. 6 p.
Application ﬁled 20 July 1955. [12 ref]
• Summary: Soy is mentioned 43 times in this patent, as
“epoxidized soybean oil,” and “soybean oil.”
“Example I: One kilogram of soybean oil was
epoxidized by reaction of 750 ml. of carbon tetrachloride
and 77 grams of 90% formic acid with 680 grams of 35%
hydrogen peroxide added dropwise over a period of 6½
hours with stirring while maintaining the temperature at
about 25º C. by means of an ice bath...” Address: West St.
Paul, Minnesota.
3433. Schering AG. 1960. Thixotropy imparting agents,
process for the manufacture thereof and products obtained
therefrom. British Patent 952,987. Date of application and
ﬁling complete speciﬁcation: 7 July 1960. 5 p. Complete
speciﬁcation published: 18 March 1964. Application made in

Germany: 29 July 1959.
• Summary: Concerns polyamidopolyesters for thixotropic
agents. Contains soybean alkyd resin. Address: 170/172
Muellerstrasse, Berlin N.65, Germany.
3434. Kraft, William M. Assignor to Heyden Newport
Chemical Corp. (A corporation of Delaware). 1960. Catalyst
for the preparation of improved alkyd resins. U.S. Patent
2,945,830. July 19. 4 p. Application ﬁled 13 Sept. 1955. [7
ref]
• Summary: “Soybean oil fatty acids” are mentioned.
Address: Verona, New Jersey.
3435. Meyer, Curtis E.; Fancher, James A.; Schurr, Paul
E. Assignors to The Upjohn Company (Kalamazoo,
Michigan). 1960. Phosphatide emulsifying agent and process
of preparing same. U.S. Patent 2,945,869. July 19. 5 p.
Application ﬁled 30 April 1956. [7 ref]
• Summary: “This invention relates to a therapeutic fat
product and more particularly relates to a therapeutic fat
product which is especially well-suited for intravenous use in
human beings. It also relates to an emulsiﬁer utilized in the
fat product and a process for its preparation.
“Co-pending application Serial No. 456,637, ﬁled
September 16, 1954, relates to a therapeutic fat product
which was a distinct improvement over-previously existing
fat products, since it greatly reduced the number of
undesirable reactions...”
Note: Soy is mentioned 54 times in this patent, usually
in the form “soya phosphatide” and “soya phosphatide
fraction.”
“In carrying out the process of preparing the soya
phosphatide fraction of the present invention, commercially
available soya phosphatides, such as Lecithin RG (Glidden),
or the alcohol-soluble fraction of soya phosphatides
(e.g., Lecithin RAS, Glidden), can be used as starting
material.” Address: 1. Charleston Township, Kalamazoo;
2. Kalamazoo; 3. Portage Township, Kalamazoo. All:
Michigan.
3436. Christenson, Roger M. Assignor to Pittsburgh Plate
Glass Company (Allegheny County, Pennsylvania). 1960.
Interpolymers of ethylenic monomers and ethylenic esters of
alcohols from reduction of fatty acids of glyceride oil acids.
U.S. Patent 2,946,774. July 26. 4 p. Application ﬁled 13 July
1954. [6 ref]
• Summary: The interpolymers can be used to produce
relative insoluble coating ﬁlms. Soybean oil may be used as
a starting material. Address: Whiteﬁsh Bay, Wisconsin.
3437. Carlston, E.F. 1960. Acidolysis of vegetable and
marine oils with phthalic acids. J. of the American Oil
Chemists’ Society 37(7):366-71. July. (Chem. Abst.
54:17919d). [6 ref]
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• Summary: Soybean oil is included. Purpose of the process
is to produce a homogeneous oil-modiﬁed alkyd resin.
Address: California Research Corp., Richmond, California.
3438. Kaufmann, H.P.; Gruber, H. 1960. Copolymerisationen
auf dem Anstrichmittel-Gebiet. II. Lacktechnische
Untersuchungen ueber Copolymerisate aus Cyclopentadien
und trocknenden Oelen [Copolymerisation in the ﬁeld of
surface-coating materials. II. Investigations of paint technic
on copolymerisates from cyclopentadiene and drying oils].
Fette, Seifen, Anstrichmittel 62(7):607-10. July. [1 ref. Ger;
eng; fre]
• Summary: Copolymers of cyclopentadiene and drying
oils. Cyclic oils or cyclo-oils (Cycloöle) were prepared
from various oils including soybean oil. Address: Aus
dem Deutschen Institut fuer Fettforschung, Muenster in
Westfalen, Germany.
3439. Belanger, William J. Assignor to Devoe & Raynolds
Company, Inc. (Louisville, Kentucky; a corporation of New
York). 1960. Epoxide resins. U.S. Patent 2,947,726. Aug. 2.
3 p. Application ﬁled 2 May 1957. [1 ref]
• Summary: “This invention relates to the production of
high molecular weight epoxide resins, and includes the new
products and the method of producing them.
“The new epoxide resins are produced by reacting
cyanuric acid with an excess of a diepoxide sufﬁcient to react
with all of the acid groups of the cyanuric acid and to give a
reaction product containing three or more epoxide groups per
molecule,...”
Note: Soy is mentioned twice in this patent, as “soya
acids” and “soya acid.” Address: Louisville, Kentucky.
3440. Giddey, Claude. Assignor to F.P. Research Limited
(Mobray, England). 1960. Artiﬁcial ﬁbers. U.S. Patent
2,947,644. Aug. 2. 4 p. Application ﬁled 4 March 1958. [5
ref]
• Summary: “These artiﬁcial ﬁbers consist predominantly of
protein.
“In the conventional processes for the production of
protein ﬁbres, a relatively concentrated aqueous solution of
protein is aged to increase its viscosity to a value suitable for
spinning, and is then spun, i.e. extruded through a spinneret,
into a coagulating bath.”
Note 1. Soy is mentioned 5 times in this patent, as “soya
protein” and “isolated soya protein.”
Note 2. Surprisingly, Robert Boyer is not cited as a
reference. Address: Carouge, Geneva, Switzerland.
3441. Komori, Saburo; Shigeno, Yoshihiro. 1960.
[Plasticization of vinyl chloride resins]. Japanese Patent
11,683. Aug. 22. (Chem. Abst. 55:10976b). [Jap]*
• Summary: A fatty acid obtained by saponiﬁcation of
soybean oil was used as the main ingredient in making a

sheet of poly(vinyl chloride) resin.
3442. Kammerer, William, Jr. Assignor to American
Cyanamid Company (New York, NY; a corporation of
Maine). 1960. The use of diglycidyl compounds in improved
methods for preparing of alkyd resins. U.S. Patent 2,951,049.
Aug. 30. 7 p. Application ﬁled 12 April 1957. [6 ref]
• Summary: “This invention in particular relates to an
efﬁcient method of preparing alkyd resins by reacting
preformed alkyd resins having relatively high acid number
and short polymer length with epoxide alkyl ethers of
polyhydric alcohols or epoxide alkyl esters of polycarboxylic
acids.”
Note: Soy is mentioned 14 times in this patent (“soya
oil” is an example of a semi-drying or non-drying glyceride
oil), also as “soya fatty acids” and “soya oil monoglyceride.”
Address: Bethesda, Maryland.
3443. Carlin, William Worth. Assignor to Pittsburgh
Plate Glass Company (Pittsburgh, Pennsylvania). 1960.
Asbestdiaphragma fuer Chloralkalielektrolysezellen
[Asbestos diaphragms for chlorine-alkaline electrolysis
cells]. German Patent 1,123,305. Aug. 31. 4 p. Issued 8 Feb.
1962 (Chem. Abst. 57:1986f). 2 drawings. [2 ref. Ger]
• Summary: U.S. application ﬁled 20 Oct. 1959. The
diaphragm was impregnated with a halogenated drying oil
such as soybean oil. The chlorinated oil was used for the
impregnation of asbestos paper.
Note: Soy is mentioned 3 times in this patent, but only
in the form “Sojabohnenöl” (soybean oil). Address: Portland,
Texas.
3444. Product Name: Kelecin Industrial-grade Lecithins.
Manufacturer’s Name: Spencer Kellogg and Sons, Inc.
Manufacturer’s Address: Buffalo 5, New York.
Date of Introduction: 1960 August.
New Product–Documentation: Soybean Digest. 1960. Aug.
p. 40. Two new brochures from the company describe these
products. Kelecin 1081 is used in water based paints.
3445. Gast, Lyle E.; Cowan, John C.; Teeter, Howard M.
Assignors to USDA. 1960. Protective coating compositions
from aliphatic condensed polyunsaturated fatty alcohols and
their esters. U.S. Patent 2,952,556. Sept. 13. 3 p. Application
ﬁled 31 July 1958. [9 ref]
• Summary: “This invention relates to protective
coating compositions prepared by the condensation of
polyunsaturated fatty alcohols in the presence of an alkaline
catalyst and boron compounds. The polyunsaturated alcohols
used in the preparation of these coating compositions were
mixtures or oleyl, linoleyl and linolenyl alcohols derived
from drying and semi-drying oils such as linseed, soybean
and safﬂower oils.
Note: Soy is mentioned 12 times in this patent, as
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“soybean oil,” “soybean oil fatty acids,” “soybean alcohols,”
and “soybean esters.” Address: Peoria, Illinois.
3446. Chemurgic Digest. 1960. The story of the soybean and
the soil bank. Sept. p. 1.
• Summary: “The Soil Bank, as of June 30, 1959, had
taken 22,399,641 acres out of production. The annual rental
obligations for the year came to $258,370,679. The soybean
acreage harvested (1958) was 23,752,000. The farm value
of the soybeans was $1,147,179,000. Rather interesting
comparison, isn’t this?
“What has built the soybean up into so huge an industry?
Research! Research into production, varieties, utilization,
feeding–research that every year returns the cost of all that
has been done over half a century... Yet Congress boggles at
providing a few more millions for new uses and new crops.”
3447. Chemurgic Digest. 1960. How soybeans are actually
used. Sept. p. 12-14.
• Summary: Contents: The oil: Introduction, grew up with
margarine, a lot of shortening, dresses up salads, paints,
ﬂoors, walls. The meal: 96% goes into livestock feeds,
poultry the big eater, exports of meal, food and industrial
uses, plastics are unimportant.
“Poultry leads all livestock in the consumption of
soybean meal, as they have since the beginning of meal
production in this country. Hogs are now second. Dairy
cattle led hogs in the total consumption of soybean meal in
the early years, but hogs have led dairy cattle most years
since 1945. Beef cattle have led dairy cattle in total soybean
meal consumption in recent years... The rapid growth of the
dog food industry has resulted in an increasing quantity of
soybean meal going into dog foods as a valuable source of
protein.”
3448. Hayashi, Shizuka. 1960. The Japanese American
Soybean Institute: We can supply the Japanese market with
another 26 million bushels of soybeans if we seriously desire
it. Soybean Digest. Sept. p. 31-32, 34.
• Summary: Contents: Introduction. Severe criticism (of U.S.
soybeans by soybean users in Japan, and work to overcome
this bad impression). Next on the consumption and import
of soybeans. Now about the future outlook. Possibility of
cutting down cost of oil prices. Price of soybean oil can be
reduced. Soybean meal as a mixed feed has a big potential
market. Soy ﬂour expected to increase.
Before World War II “the soybean requirements of Japan
were taken care of mostly by soybeans from Manchuria
and China. Soybean oil and low-quality soybean meal were
imported into Japan from Manchuria for use mostly as
fertilizer.” Whole soybeans were used for make shoyu and
miso, and for crushing.
“The Japanese soybean industry has stepped into a new
era since the war. The crushing industry has been shifted

from Manchuria to Japan and it has developed quickly to
the present important and prosperous stage. With expanded
crushing capacity, the need for soybeans has increased and
the major part of the requirements has been supplied by
soybeans from the United States, with only a limited quantity
from China.”
“The break in trade between China and Japan since 1957
has given a chance for U.S. soybeans” to overcome their bad
image in Japan.
“Consumption of various soy foods has shown
substantial increase” and so have total soybeans imposts into
Japan, and the U.S. percentage share of total imports. Table
show: (1) Consumption of soybeans and oils in Japan (metric
tons), annually from 1955-56 to 1960-61, for tofu and frozen
tofu (increased from 319,000 to 370,000), miscellaneous
(increased from 167,000 to 214,000), shoyu (increased from
248,000 to 272,000), oil mills (increased from 505,000 to
760,000), and per capita daily (increased from 7.52 gm
to 10.80 gm). (2) Imports of soybeans to Japan (metric
tons) annually from 1955-56 to 1959-60. In 1955-56: Total
767,099. From USA 571,612. U.S. share of total 74.5%. In
1959-60: Total 1,073,477. From USA 1,010,444. U.S. share
of total 94.1%.
“Soybeans have now become the largest item
volumewise of all U.S. agricultural products imported into
Japan.” They now top cotton, which had been the largest. Of
all U.S. imports to Japan, soybeans are the second largest
after scrap iron. This shows that the market development for
U.S. soybeans in Japan has been successful–even under the
present controlled currency allocation system which limits
imports.
Four years ago the expression “P.R.” [public relations]
was known by very few people and there was little
investment in P.R. in Japan. Today almost everyone in Japan
knows what P.R. means. As an example of this change
among soybean groups, the Miso Association had no budget
for P.R. activities 3 years ago. Today its budget for ﬁscal year
1960 contains approximately 32 million yen or $90,000 for
this purpose. “The same can be said of shoyu, tofu, and other
groups.” The “Shoyu Association has decided to send a team
of 7 top executives of the leading shoyu makes to the United
States in October 1960 to study the soybean industry. They
are doing this at their own expense but with the cooperation
of American Soybean Association.
The total investment in the soybean market development
program in Japan over the past 4 years by Foreign
Agricultural Service has been $425,000 and the contribution
by various Japanese groups has been about $257,000 in cash
and services combined.
A 1958 survey showed that the 1,368 oil mills in Japan
were operating at 36.8% of capacity. This low percentage is
due to the fact that 1,210 oil mills (about 90% of the total)
are small factories with a daily processing capacity averaging
10 metric tons; they produce oil mainly from domestic
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rapeseed at low efﬁciency.
“If the import of soybean becomes free under the
“Automatic Allocation system it is obvious that soybean
oil production will be concentrated in the larger oil mills
(61 crushers) occupying 85% of the nation’s total daily
extraction capacity of 8,289 tons. This will bring down the
price of edible oil for Japanese consumers. A table shows
that 159,000 tons of oil are made in Japan from domestic
materials as follows: Rapeseed oil 65%. Fish and whale oil
25%. Rice bran oil 6%. Hog grease 4%. Since Japan has
little possibility of increasing oil production from domestic
raw materials, it must rely on imports. The price of domestic
rapeseed is supported by Japan’s government.
Another table shows the rapid growth in production of
“concentrated feed” in response to the government’s policy
to encourage livestock production and the dairy industry. In
1955 it was 509,279 metric tons, rising to 1,310,098 tons
in 1958, with 2,000,000 projected for 1960. The percentage
of soybean meal used in mixed feeds has been about 4.5%
because of the priority given to miso, shoyu and other
food industries. However the Livestock Bureau has been
requesting an increase in the import of soybeans for feed.
Hayashi ends by estimating potential import growth of
700,000 metric tons or 26 million bushels, and by urging
U.S. soybean growers to seize the opportunity. “If more
funds for market development become available, ﬁrst
preference should be given to soybeans to meet the need for
more oil, for more soy ﬂour in bread, and for soybean meal
as animal feed.”
Photos show Shizuka Hayashi and Hiroshi Nakamura
(delivering Hayashi’s speech). Address: Managing Director,
Japanese American Soybean Inst., Tokyo.
3449. Marti, Fred R. 1960. European operations of the
Soybean Council: The total U.S. production of soybeans
could easily be absorbed by the world market. Soybean
Digest. Sept. p. 45-47.
• Summary: “My remarks will be limited to:
“1–Some of the activities that the Soybean Council has
undertaken and is currently planning in market development
work overseas.
“2–Plans to implement programs under the World
Agreement which now covers 52 countries.
“3–The results achieved to date.
“4–General comments.
“Some promotional activities used by the Soybean
Council overseas to promote sales of soybeans and soybean
products follow:
“1–Seminars, oil and protein (animal and human).
“2–Fairs, country and local.
“3–Publications, such as the Spanish Nutrition and Oil
publication which goes out every 2 months to appropriate
people in Spain.
“4–Law Digest; such as the Margarine Story in Italy and

compiling information on the common market and related
activities which are very helpful in our appearances before
GATT.
“5–Marketing and technical assistance–an example
being Dr. Edward James assisting the vegetable oil people
in utilizing soybean oil in Spain, Israel, Italy, Egypt and
Pakistan this past spring.
“6–Foreign visitors to the United States. The example
we have here is the Spanish oil and feed team and the
president of the Israel Oil Seed Crushers Pool.
“7–In addition to the foregoing media our story is told
through the farm magazines, appropriate newspapers, radio
and television in countries where we have active programs
and a trained staff to properly carry out promotion activities.
One of the most effective ways of promoting the exchange of
ideas is direct business tieups by executives of the soybean
industry with the overseas counterparts.
“Council Ofﬁces:
“I would like to tell you some of our plans and hopes
for the future. We now have a Soybean Council ofﬁce in
Bombay, India, which is under the direction of Ferroze
Nallaseth.
“The Spanish ofﬁce, located at Madrid, is under the
direction of Javier de Salas.
“Our Italian ofﬁce, located at Rome, is under the
direction of Dominic J. Marcello. The Rome ofﬁce also
houses the overseas staff which assists in the overseas
country programs, the channel of communication being the
country ofﬁces through the Rome overseas ofﬁce through the
home ofﬁce at Waterloo [Iowa].
“The Benelux ofﬁce located at Rotterdam is under the
direction of William A. Luykx. Ofﬁce space in Rotterdam
is in conjunction with the Great Plains Wheat Association,
while our Rome ofﬁce space is shared by the Feed Grains
Council.
“The Israeli ofﬁce located in Jerusalem is headed up by
Joseph Mazur.
“Our German ofﬁce at Hamburg is represented by Dr.
Leonhard Lennerts, who is an employee of the German
Oil Seed Crushers. This program is being expanded and a
small country staff is being employed by the Council for our
Hamburg ofﬁce.
“Further plans call for a small country ofﬁce that
will be located in Copenhagen or Stockholm to serve the
Scandinavian countries.
“Within the next year we have plans to open small
country ofﬁces in Belgrade [Yugoslavia], Cairo [Egypt],
Teheran [Iran], Karachi [Pakistan], and London [England],
provided sufﬁcient 104A funds are made available for our
use. This will give us good representation and offer an
excellent opportunity to continue to increase exports of
soybeans and soybean products in these areas.
“Other countries listed in the World Agreement will
be covered periodically by the home and overseas staffs.
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Ground work will be laid for small country programs where
opportunities seem greatest.
“In order to effectively promote soybeans and soybean
products, our experience has shown it is necessary to have
a full-time representative staff in a country to work directly
with local industrial groups and government ofﬁcials on joint
promotion programs. You have to call on people and solicit
business. You can’t wait for them to call on you or do the
job with periodic visits. To do the job, it is necessary to have
direct representation in that country.
“A trip made to 17 Middle East and European countries
during February and March 1960 by Council and FAS
[USDA’s Foreign Agricultural Service] representatives again
pointed out the need for market development work. Local
cooperative groups in these countries told representatives
of the Council’s good work they had observed and said
they were ready to go on a joint promotion program now.
Concurrence for such a program from almost all agricultural
attaches was obtained.
“Of these countries, besides the four where programs
are under way, only one, Yugoslavia, had sufﬁcient 104A
funds earmarked for program operations. However, enough
money was allocated for limited program operations in India,
Pakistan, and Netherlands for 1960-61. By having active
country programs in these countries in 1961, possible sales
may reach over 1 million metric tons of soybean oil; 300,000
metric tons of soybean meal; and 1 million metric tons of
soybeans.
“I would like to point out some of the results that have
been achieved where we have active programs.
“1–Results obtained in Italy show imports of soybeans
and soybean products valued at $17 million for the ﬁrst 6
months of 1960. This was the total value for 1959 imports.
This compares with $12 million in 1958 and $8 million in
1957. Member ﬁrms of the Soybean Council have made
arrangements with Italian counterparts to increase soybean
processing capacity. The increased processing of soybeans
in foreign markets is directly reﬂected in increased demand
for oil since soybeans yield only one-half as much oil as
peanuts and only one-third as much as copra. Germany is
an example. In spite of record processing in the ﬁrst part of
1960, Germany still purchased 20,000 tons of soybean oil
from the United States in the ﬁrst 4 months of 1960.
“U.S. soybean oil exports to Spain averaged 36 million
pounds in 1950-54; and increased to 335 million pounds in
1956-57; 382 million pounds in 1957-58; and 446 million in
1958-59.
“U.S. soybean meal exports to Spain increased from
100 metric tons in 1954-55 to 21,000 metric tons in 195859. There has been a gradual increase in the per capita
consumption of vegetable oil in Spain. Soybean oil is being
introduced into new non-food products in Spain, including
paint.
“Council activities in Spain have established in that

country one of the important markets for U.S. soybean oil–
with annual average imports in excess of 150,000 tons. Two
or 3 years ago, Spanish government regulations authorized
blends of soybean oil with olive oil. These blends prejudiced
soybean oil in consumer channels because of the low quality
of olive oil used. Later, however, when high quality olive
oil was blended with soybean oil, immediate acceptance of
U.S. soybean oil resulted and is continuing, as evidenced by
increasing demand for this product.
“Work in Israel: Israel hopes to import 200,000 metric
tons of soybeans in 1960-61 or over 100,000 metric tons
for each 1 million population. Israel has the highest per
capita consumption of soybeans and soybean products in the
world. This is an indication of what can be achieved in other
countries. Because of intensive and extensive efforts of the
Council in Israel, which program is now in the beginning
of the second year, Israel has accepted soybean oil as the
preferred cooking and salad oil of that nation. Israel is a
showplace. Advances made here are quickly known in other
countries.
“U.S. soybean exports to Israel have increased as
follows: 1957-58, 110,000 tons; 1958-59, 128,000 tons;
estimated 1959-60, 165,000 tons.
“Prior to 1957, the United States shipped no soybean
oil to Israel. In 1957-58 and 1958-59, United States exports
of soybean and cottonseed oil to Israel averaged about
15 million pounds annually. U.S. technical assistance to
the Israel Mixed Feed Association and ﬂour millers has
improved feeding techniques and the quality of domestic
ﬂour production, and expanded the use of soy protein.
Everywhere, people are interested in soya protein and request
information on it.” Continued. Address: PhD, Director of
Overseas Operations, Soybean Council of America, Italy.
3450. McVay, M.D. 1960. The need for soybean research.
Chemurgic Digest. Sept. p. 4-6.
• Summary: “You know the soybean: its tremendous
increase in production in the last 25 years; the huge growth
in demand for its meal and oil. The soybean has been called
the miracle crop, and rightly so. It has changed midwestern
agriculture more than any other crop. Because of soybeans
all Americans eat better for less cost.”
“Up 12,000 per cent: Thus, in just 34 years, acreage
increased 50 times, yield per acre was boosted 250 per cent,
and production skyrocketed 12,000 per cent.
“Marketing obviously has kept pace. Processing and
export demand have been equal to the farmer’s best. Or, put
in proper order, I should say soybeans were grown because
of processing and export demand.
“During the 1958-59 crop year we processed more
than 400-million bushels of soybeans. This provided
9½-million tons of meal of which 9-million tons were used
domestically–mostly for animal feeds–and 525,000 tons
were exported. Those 400-million bushels also produced
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4.3-billion pounds of oil–3.4-billion pounds for domestic
consumption, 90 per cent for edible uses such as margarine,
shortening and salad dressings; 10 per cent for industrial uses
such as paint, varnish, alkyd resins and plastics. 900-million
pounds were exported; the largest foreign customer was
Spain who bought 450-million pounds.” Address: Cargill,
Inc.

Studies of the problem show the deposits are caused by a
combination of exhaust, crankcase fumes and dirt in the air
feed.
“Research and commercial experience have shown that
S-41-K can prevent such deposits, which are a major reason
for carburetor adjustment and cleaning. Work of this nature
represents a large portion of engine service expense.”

3451. Secrest, P.J.; Kaprielyan, M.K. 1960. Changes in
iodine value and refractive index of fatty acids during alkyd
resin manufacture and analysis. J. of the American Oil
Chemists’ Society 37(9):451-52. Sept. [5 ref]
• Summary: Fatty acids of soybean oil are included. Address:
Analytical Research Dep., Sherwin-Williams Co., Chicago,
Illinois.

3456. Soybean Digest. 1960. New plastics produced from
soybean oil by USDA. Oct. p. 9.
• Summary: “New plastics that will not dissolve or melt and
that adhere strongly to glass have been produced in chemical
research on soybean and linseed oils at the U.S. Department
of Agriculture laboratory in Peoria, Illinois. And the plastics
were made possible by a new method of crosslinking certain
chemicals, called ‘polyester resins.’ Polyesters have a wide
variety of uses. They are well known as synthetic textile
ﬁbers and high-strength, water-repellent ﬁlms.” This research
was conducted by E.H. Pryde (whose photo is shown), R.A.
Awl, and H.M. Teeter (investigations leader).

3452. De Groote, Melvin; Cheng, Jen Pu. Assignors to
Petrolite Corp. (Wilmington, Delaware). 1960. Certain
surfactants and method of making same. U.S. Patent
2,956,067. Oct. 11. 8 p. Application ﬁled 5 July 1956. [4 ref]
• Summary: Soybean oil is one of many vegetable oils that
may be epoxidized. Note: Webster’s Dictionary deﬁnes
surfactant (derived from surface-active + -ant, and ﬁrst used
in 1950) as “a surface-active substance (as a detergent).”
Address: University City, Missouri.
3453. Archer-Daniels-Midland Company (a Corporation of
Delaware). 1960. Improvements in or relating to delayed
action granular fertilizers. British Patent 954,555. Date
of application and ﬁling complete speciﬁcation: 12 Oct.
1960. 13 p. Complete speciﬁcation published: 8 April 1964.
Application made in the USA: 13 Oct. 1959. 6 drawings.
• Summary: Concerns slowly soluble fertilizers. Soy alkyd
is used in the preparation of the fertilizer. Address: 700
Investors Building, Minneapolis 2, Minnesota.
3454. Beyer, R.L. 1960. Some comments on linseed,
soybean and castor oil. American Paint Journal Conv. Daily
45(7A):27-28. Oct. 28. *
3455. Soybean Digest. 1960. New gasoline additive from
Central Soya Co. Oct. p. 19.
• Summary: “A new gasoline additive, Centrol S-41-K, has
been announced by the chemurgy division of the Central
Soya Co., in Chicago, Illinois
“Engine research, road tests and commercial usage by
a major reﬁner show that the product provides excellent
carburetor detergency and anti-icing, plus serving as a
mild rust inhibitor. Centrol S-41-K is a product of soybean
lecithin.
“The marketing and performance advantages of antiicing agents in winter grade fuels are widely recognized by
both reﬁners and gasoline customers. Carburetor cleanliness
through the use of special detergents is of more recent origin.

3457. Soybean Digest. 1960. Liggett to special soy products
section. Oct. p. 27.
• Summary: The chemurgy Division of Central Soya
Co., Inc. announced the appointment of James L. Liggett
to the special soya products’ technical sales and service
organization in Chicago, Illinois. Liggett will work with the
food trade in the application and marketing of Central Soya’s
edible soya products, including soya ﬂour, soya grits, high
protein soya products, isolated edible soya proteins, and
lecithin.
Before joining Central Soya, Liggett was chief chemist
at Zion Industries.
3458. Weber, Robert E. 1960. The effect of pigment binders
on paper gloss, printed gloss, and oil absorption. TAPPI
43(10):833-36. Oct. (Chem. Abst. 55:9872f). [10 ref]
• Summary: Soy protein was discussed as one of the
adhesives in clay pigment coatings. Address: Physical
Chemist, R&D Labs., Kimberly-Clark Corp., Neenah,
Wisconsin.
3459. Bolton, Benjamin A.; Van Strien, Richard E. Assignors
to Standard Oil Company (Chicago, Illinois; a corporation
of Indiana). 1960. Alkyd resin from phthalic a tribasic acid.
U.S. Patent 2,960,485. Nov. 15. 3 p. Application ﬁled 14
June 1957. [2 ref]
• Summary: Claims: “1. An oil-modiﬁed alkyd resin of
about 40% oil length prepared by (1) reacting glycerine and
soybean oil, (2)...” Address: Grifﬁth, Indiana.
3460. Harburger Fettchemie Brinckman & Mergell G.m.b.H.
1960. Process for catalytic isomerisation of compounds of
unconjugated polyethenoid acids. British Patent 925,148.
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Date of application and ﬁling complete speciﬁcation: 18
Nov. 1960. 8 p. Complete speciﬁcation published: 1 May
1963. Application made in Germany 2 Dec. 1959 and 16
April 1960.
• Summary: “The invention relates to a process for
substantially complete catalytic conversion of compounds of
unconjugated polyethenoid acids into compounds of ethenoid
acids.
The 1st ingredient in Example 1 is 5,000 gm of distilled
methyl ester of soya bean [oil] fatty acids. Address: 2
Seehafenstrasse, Hamburg-Harburg, Germany.
3461. Theimer, Leo Daneck. 1960. [Thermosetting and
thermoplastic plates, tubes, bars, and molding powder based
on soybean ﬂour or its proteins]. Spanish Patent 262,450.
Nov. 18. (Chem. Abst. 56:11828a). Application ﬁled 14 Nov.
1960. [Spa]*
• Summary: Defatted soy protein is processed like casein to
give thermoplastic compounds.
3462. Malyan, C.R. 1960. The methyl ester route. Paint, Oil
and Colour Journal 138(3241):1228-30. Nov. 25. (Chem.
Abst. 55:5985d).
• Summary: For the utilization of glyceride oils including
soybean oil. “Partial esters, e.g. monoglycerides, and alkyd
resins are prepared by two main routes–from the fatty
acid(s) or from the triglycerides (linseed oil, etc.).” Address:
Younghusband, Stephens & Co. Ltd.
3463. Ishiguro, Takeo; Kato, Nobuyuki; Kato, Nobuo; Usuki,
T.; Kishi, S. Assignors to Tanabe Seiyaku Company, Ltd.
1960. [Small particle pharmaceutical preparations]. Japanese
Patent 17,600. Nov. 30. (Chem. Abst. 55:20340g). [Jap]*
• Summary: Lecithin or solidiﬁed soybean oil may be used
instead of the typical beeswax.
3464. Larson, P.S.; Finnegan, J.K.; Haag, H.B.; Smith, R.B.,
Jr.; Hennigar, G.R. 1960. Chronic toxicity studies on two
epoxidized soybean oils in the rat and dog. Toxicology and
Applied Pharmacology 2(6):649-58. Nov. (Chem. Abst.
55:3849i).
• Summary: Soybean oil plastic ﬁlms are used in food
packaging. Two epoxidized soybean oils, Paraplex G-60 and
Paraplex G-62 have been found to be efﬁcient plasticizers
and stabilizers for polyvinyl chloride resin ﬁlms. When
these ﬁlms were added to the diets of rats for 2 years and of
dogs for 1 year in concentrations of up to 5%, no harmful
effects were observed. Address: 1-4. Dep. of Pharmacology,
Medical College of Virginia, Richmond, 19, Virginia; 5. Dep.
of Pathology, College of Medicine, State Univ. of New York,
Brooklyn 3, NY.
3465. Latourette, H.K.; Castrantas, H.M.; Gall, R.J.;
Dierdorff, L.H. 1960. A novel continuous countercurrent

epoxidation process. J. of the American Oil Chemists’ Society
37(11):559-63. Nov. [14 ref]
• Summary: Epoxidized fatty esters derived from soybean oil
ﬁnd use principally as secondary plasticizers for polyvinyl
chloride and copolymers, to which they impart heat and light
stability, superior aging, and low-temperature ﬂexibility.
Address: Food Machinery & Chemical Corp., Princeton,
New Jersey.
3466. Teeter, H.M.; Dorman, L.C.; Harris, L. 1960.
Reactions of polyunsaturated fatty alcohols. IX. Molecularweight distribution of some conjugated soybean vinyl ether
homopolymers. J. of the American Oil Chemists’ Society
37(11):552-55. Nov. [13 ref]
• Summary: The molecular-weight distributions of several
conjugated soybean vinyl ether homopolymers were
studied by means of the integral fractionation technique.
Polyunsaturated fatty vinyl ether polymers and copolymers
have “promising properties as coatings, especially for metal.”
Address: Northern Regional Research Lab., Peoria, Illinois.
3467. Drugge, Carl E.; Hine, John M. Assignors to The
Borden Co. (New York, NY; a corporation of New Jersey).
1960. Glue mix. U.S. Patent 2,963,454. Dec. 6. 4 p.
Application ﬁled 11 April 1957. [5 ref]
• Summary: “This invention relates to a glue mix and,
more particularly, to a glue mix comprising a proteinaceous
material and polyvinyl acetate and which glue mix is
especially useful in the manufacture of laminates typical of
which are paper-wood-paper laminates.
“This glue mix is especially desirable in the manufacture
of paper-box shook which is a material of construction
comprising a wood veneer core covered on-each face by
paper.”
Note: Soy is mentioned 23 times in this patent, as “soya
bean ﬂour” (200 mesh or ﬁner), “Buckeye Soya Flour” (77%
protein), “high protein soya ﬂour,” “isolated soya protein,”
“commercial soya bean glue.” Address: 1. Long Beach,
California; 2. Seattle, Washington.
3468. Findley, Thomas W.; Ohlson, John L. Assignors to
Swift & Company (Chicago, Illinois). 1960. Cross-linked
reaction product of an epoxidized fatty acid ester and
polyvinyl halide or cellulose nitrate. U.S. Patent 2,964,484.
Dec. 13. 3 p. Application ﬁled 30 Nov. 1956. [8 ref]
• Summary: “This invention relates generally to rigid
polymeric materials and methods for their preparation and
more particularly to the preparation of novel solvent and
heat resistant rigid polymers of polyepoxides and resins
compatible therewith.
Note: Soy is mentioned 5 times in this patent, as
“soybean oil,” “epoxidized soybean oil” and “epoxidized
acetylated soybean oil.” Address: 1. La Grange, Illinois; 2.
South Braintree, Massachusetts.
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3469. Findley, Thomas W. Assignor to Swift & Company
(Chicago, Illinois). 1960. Improvements in irradiation
polymerization. U.S. Patent 2,964,454. Dec. 13. 3 p.
Application ﬁled 31 Aug. 1956. [12 ref]
• Summary: “This invention relates generally to insoluble
infusible polymeric materials and a method for their
preparation and more particularly to the preparation of novel
solvent and heat resistant polymers of polyepoxides and
resins compatible therewith.
“Rigid resins because of their light weight, ease of
fabrication and great strength are used industrially for
many purposes. Currently, rigid resins are employed in the
fabrication of pipes, as liners for reaction vessels, and as
ﬂoor coverings. Polymeric materials intended for such uses
must be resistant to the effect of solvents and in addition
must not ﬂow at high temperatures.”
Note: Soy is mentioned 4 times in this patent, as
“soybean oil” and “epoxidized soybean oil.” Address: La
Grange, Illinois.
3470. Findley, Thomas W. Assignor to Swift & Company
(Chicago, Illinois). 1960. Phosphorated oils. U.S. Patent
2,965,657. Dec. 20. 3 p. Application ﬁled 4 June 1956. [6
ref]
• Summary: “This invention in general relates to
phosphorated oils and to processes for esterifying animal,
marine, and vegetable oils with phosphorus acids.”
Note: Soy is mentioned 4 times in this patent, as
“soybean oil” and “epoxidized soybean oil.” Address: La
Grange, Illinois.
3471. Arnould, Francis. 1960. La vie et l’oeuvre du Dr.
Berczeller et le soja alimentaire [The life and works of Dr.
Berczeller and soyfoods]. Revue d’Histoire de la Medecine
Hebraique 13(4):153-68. Dec. [Fre]
• Summary: Note: This is the best biography seen of Dr. L.
Berczeller. It is also the earliest French-language document
seen that uses the term “le soja alimentaire” in the title to
mean “soyfoods.”
Contents: 1. Introduction: Dr. Berczeller. Our
relationship with Dr. Berczeller. His difﬁculties. His place of
burial. The divisions of this paper. Remarks.
II. Soya as a food: The composition of soya. Nutritional
problems in using soya. The Berczeller process. Related
technical questions. Matters of medical interest. Cuisine.
Practical advantages.
III. The big questions and projects: The problem of
protein nutrition worldwide. Statistical and econometric
studies. The International Laboratory for Nutrition. New
protein foods.
IV. The life of Dr. Berczeller: Documents and testimony.
Chronological resume. Dr. Berczeller in France. The attitude
of C.N.R.S. (Centre Nationale de la Recherche Scientiﬁque =

National Center for Scientiﬁc Research). The Quakers. At the
Maison de Santé in Saint-Maurice.
V. Dr. Berczeller’s character / personality: A remarkable
personality. Curiosity. His publications. Biometrics. The
general organization of the sciences. International affairs. His
Jewish origins and his former wife, Mme. Selma Berczeller.
In Great Britain. His rights in Germany. Collaborators and
friends.
Dr. Laszlo Berczeller, a Hungarian biochemist and
physician, of Jewish origin, was born in Budapest in about
1885. He died at the Maison de Santé Nationale de SaintMaurice, near Paris, in 1955 [Nov. 14]. In 1922 Berczeller
discovered a physico-chemical process for treating the
soybean (Haricot de Soja) which permitted the introduction
of this legume, very rich in high-quality protein, into the
foods of the western world. He dedicated his entire life to
this great question and he must be considered as one of the
principal scientiﬁc founders–perhaps the main founder–of
the soyfoods industry (de l’industrie du soja alimentaire).
He was also a pioneer in the statistical and quantitative study
of the agricultural and food economy of various countries.
He wanted to treat the problem of world protein shortages
scientiﬁcally, and in its fullness.
In 1932 Dr. Berczeller asked us [the author] to present
his works to various scientiﬁc organizations. One of the
principal objectives of the development of food uses of the
soybean would be the introduction of 5% soy ﬂour into the
bread of the French army. Since that time we have kept in
close touch with him. In 1939-40 we studied with him the
questions about soy for the CNRS (Centre Nationale de
la Recherche Scientiﬁque) [a very prestigious and serious
organization in France] and the military commissariat
(Intendance Militaire). In 1945 we took up these questions
again. We are familiar only with those activities of Dr.
Berczeller’s which pertained to France, so we have been able
to give only a partial account of his life. Hopefully this will
inspire others to write the complete story of his life.
Dr. Berczeller encountered many human difﬁculties in
his work of developing soy ﬂour. He had to undergo very
severe battles for his patents, being victorious before 1934 in
Central Europe and in Germany. But he lost his rights to this
process in Great Britain, the Netherlands, and the USA. At
that point his name and his scientiﬁc titles were practically
smothered by his industrial adversaries who, by now, had
become very powerful. He died completely unknown. He
received a temporary burial at the cemetery of Saint-Maurice
near Paris until 17 November 1960. The author is working
to get him a decent place of burial by contacting people
worldwide. That is one purpose of this article.
II. Soya as a food: The light toxicity of soybeans has
been the main cause of the numerous setbacks suffered
by soyfoods in Europe, for example in the British army in
1917. In 1922 Dr. Berczeller discovered a physico-chemical
process, based on the action of steam and temperature, which
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resolved in one stroke all of the difﬁculties: toxicity, ﬂavor,
taste, digestibility, stability / storage life, etc. He perfected
this process in the following year up until 1936.
The author then lists 11 European (British, Austrian,
French) and U.S. patents concerning soybeans issued to
Berczeller from 1921 to 1932. We have cited each separately.
Worn out by sterile ﬁghts over patents, he did not
publish his later discoveries [for improving soy ﬂour
processing] but kept them secret.
He studied and resolved a number of technical problems
connected with soy ﬂour production: Special milling
techniques, nutritional studies, studies on the psychology
of ﬂavor, utilization of by-products, and non-food uses of
soy proteins (especially adhesives). He launched factories
for the production of this ﬂour in Hungary, Germany, the
Netherlands, Great Britain, etc.
He was interest in medical uses of soy ﬂour, which he
found to be excellent for growing infants, and diabetics. Prof.
Gounelle of Val-de-Grace showed in 1944 that 1 kg of soy
ﬂour will cause an undernourished person to gain about 1 kg
in weight. These medical advantages were known for a long
time but because of the difﬁculties in using soya as food,
they were not carefully studied until Berczeller’s soy ﬂour
became available.
For ‘Kwashiorkor,” the modern name for symptoms
and syndromes of undernutrition in warm climates / tropical
countries he had a direct and complete remedy: use of the
soybean and soyfoods. Berczeller understood this as early as
1932, and perhaps even before that.
For soya to be used rapidly and on a large scale, it must
be included directly in commonly used foods. Berczeller
studied methodically European foods adapted to soy ﬂour.
With the help of specialists he developed recipes for many
food items and dishes. Most of these recipes could be made
into industrial / commercial food products such as bread,
biscuits, macaroni, chocolate, pastries, tidbits, sausages,
soups, sauces, mustard, etc.
His sales and marketing organization in Berlin, “Edel
Soja” (Noble Soya) was supplying such products as early
as 1932 and perhaps even before. Their excellent quality
was recognized by all. The American food industry
supplied them in large quantities, and since World War
II, worldwide. Continued. Address: Former student of the
Ecole Polytechnique, Engineer of Roads and Bridges, retired
(Ingénieur des Ponts et Chaussées, E.R.).
3472. Genin, G. 1960. L’emploi de la caséine dans les
mélanges a base de latex synthétique pour la fabrication du
papier couché [The use of casein in mixtures with a synthetic
latex base for the manufacture of coated paper]. Lait (Le)
40(399/400):627-33. Nov/Dec. (Chem. Abst. 55:9872c). [1
ref. Fre; eng]
• Summary: Soybean proteins (used in various percentages)
were compared with casein in the basic mixtures of synthetic

latex used as coatings in the manufacture of art paper. The
use of latex was found to improve the quality of the coating.
Address: Ingénieur, E.P.C.
3473. Hayashi, Shizuka. 1960. Promotional work started for
soy ﬂour. Soybean Digest. Dec. p. 15.
• Summary: “Parallel with the promotional activities
which the Japanese American Soybean Institute has been
concentrating on to increase consumption of various soybean
products such as soybean oil, miso, shoyu, tofu, frozen tofu
and other soy foods, the Institute has now started developing
new markets for soy ﬂour for various purposes, and soybean
meal for animal feeds.
“As a ﬁrst step, plans have been made to promote the
blending of soy ﬂour with wheat ﬂour for baking bread and
other baked goods.
“Experimental investigations have shown that up to 10%
of a good quality of soy ﬂour can be blended with wheat
ﬂour and that this can be done effectively on a commercial
basis.
“This requires educational work as well as promotion.
It is, however, encouraging to know that some of the large
bakeries are already using a certain percentage of soy
ﬂour with wheat ﬂour and selling their breads to the public
without disclosing to the public the fact that the breads
contain soy ﬂour. Unless there were some advantage or proﬁt
to be gained they would not voluntarily use soy ﬂour.
“A series of experiments are being carried out at the
experimental institute of the Ministry of Agriculture, for the
purpose of encouraging use of soy ﬂour with wheat ﬂour,
particularly among the rural housewives through the network
of home economic extension workers.
All kinds of breads, cookies, doughnuts, cakes, noodles,
etc., have been made. Special attention should be called to
the success in making noodles with the addition of 30%
soy ﬂour. Noodles with 10% to 20% soy ﬂour have been
demonstrated as being perfect in their appearance, color,
taste and quality. In fact, noodles with soy ﬂour blended
with the wheat are more palatable and acceptable than the
ordinary 100% wheat ﬂour noodles.
“Under the joint sponsorship of some of the school
lunch newspapers and JASI, a meeting was held in the
latter part of October. Representatives of grammar schools
in the different wards of the city of Tokyo were present,
also ofﬁcials in charge of school lunch programs from
the Ministries of Education, Agriculture, Welfare, and the
Tokyo metropolitan government. About 30 nutritionists from
the different wards of the metropolis were on hand; also,
representatives of manufacturers of soy ﬂour. Altogether,
about 130 were present.
“The aim of the meeting was to educate the school
teachers and ofﬁcials of the different government
departments regarding the excellent nutritional value of soy
ﬂour and to persuade them to start on a program using soy
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ﬂour blended with wheat ﬂour in making bread for the school
lunch.
“Most teachers have very little knowledge of the values
of soy ﬂour and its nutritious ingredients such as fats,
proteins, and vitamins. Some of the teachers had the idea that
the soy ﬂour now being used for baking and confectionery
purposes is like the soybean cake and meal that Japan used to
import from Manchuria before the war for fertilizer.
“This suggests that extensive promotional activities will
have to be undertaken before the public will become familiar
with the value of soy ﬂour.
“An hour lecture was given by the writer explaining the
nutritional values of soybeans and soy ﬂour. I emphasized
the advantage of using soy ﬂour blended with wheat ﬂour
both from economical and nutritional points of view.
“The Japanese school lunch gives 100 grams of bread
every day to each child. I explained that by adding 12.5%
soy ﬂour, this could reduce the quantity from 100 grams to
40 grams and still give the same nutritional values. Cost for
each child could be cut from 5.5 yen to 3.27 yen.
“Since there are a little over 10 million school children
in the school lunch program, the savings through the use of
soy ﬂour could come to 8 billion yen a year on the basis of
250 school lunch days. If the school lunch were given to the
approximately 20 million school children who need it, the
amazing amount of 16 billion yen, over $44 million, could be
saved!
“After the lecture we served samples of 40-gram loaf
[loaves] of soy-wheat ﬂour bread baked under the direction
of Dr. M. Akutsu, also various foods made with a blend of
soy ﬂour with a pottage soup which also contained soy ﬂour.
“All the people in attendance seemed surprised at the
excellent quality of the foods produced with soy ﬂour.
“This was the ﬁrst attempt to promote soy ﬂour. Of
course repeated publicity of this nature is needed to develop
this new market.” Address: Managing Director, Japanese
American Soybean Inst., Nikkatsu International Building,
No. 1-Chome Yurakucho, Chiyoda-Ku, Tokyo, Japan.
3474. Hopf, P.P.; Sully, B. Dudley. 1960. Some polyvinyl
chloride resin systems containing epoxidized oil. J. of
Polymer Science 48(150):367-70. Dec. [1 ref. Eng; fre; ger]
• Summary: Describes rigid resin systems containing
epoxidized soybean oil. Epoxidized oils, such as epoxidized
soya bean oil, are manufactured on a large scale for use as
stabilizers in polyvinyl chloride. Address: A. Boake, Roberts
& Company, Ltd., London, England.
3475. Kaufmann, H.P.; Bruening, H. 1960.
Copolymerisationen auf dem Anstrichmittel-Gebiet III: Die
Reaktion trocknender Oele mit Inden [Copolymerization in
the ﬁeld of paints and varnishes. III. The reaction of drying
oils with indene]. Fette, Seifen, Anstrichmittel 62(12):114652. Dec. (Chem. Abst. 55:17037d). [8 ref. Ger; fre; eng; rus]

• Summary: Soybean oil is one of the oils used. Address:
Aus dem Deutschen Institut fuer Fettforschung, Muenster in
Westfalen, Germany.
3476. Kaufmann, H.P.; Buescher, F.J. 1960. Die PapierChromatographie auf dem Fettgebiet XLIII. Mitteilung:
Beitrag zur Analyse der Alkydharze [Paper chromatography
in the ﬁeld of fats. XLIII. A contribution to the analysis of
alkyd-resins]. Fette, Seifen, Anstrichmittel 62(12):1141-43.
Dec. (Chem. Abst. 55:11881i). [5 ref. Ger; fre; eng; rus]
• Summary: Soybean oil is one of the oils used, as are
its fatty acids. Address: Aus dem Deutschen Institut fuer
Fettforschung, Muenster in Westfalen, Germany.
3477. Avdalovic, Slavko. 1960. Soja- vazna industrijska i
poljoprivredna kultura [Soybeans: An important industrial
and agricultural crop]. Poljoprivreda i Zadrugarstvo
(Agriculture and Cooperative, Belgrade) 7(12):35-37. [Ser]*
Address: Yugoslavia.
3478. Saric, Zora. 1960. Sojata–nova kultura vo naseto
republicko zemjodelstvo [Soybeans–A new crop in the
farming of our republic]. Socijalisticko Zemjodelstvo
(Socialist Farming) (Sjopje) 12(11/12):44-53. [8 ref. Mac]
• Summary: Contents: Introduction (p. 44-46). Biological
properties–Climate and soil (p. 46). Agricultural techniques
of the soybean–Cultivating the soil and fertilizing before
planting (p. 46-47). Planting (p. 47-49). Agricultural
measures during vegetation (p. 49). Harvesting (p. 49-50).
The introduction begins with a brief historical
overview and general world signiﬁcance of the soybean.
It then discusses: Nutritional value for human and animal
consumption. Other biological traits. Chemical properties of
its organic matter. Value/beneﬁts to the agricultural industry.
Enrichment of the soil with nitrogen. Role of the soybean
in the food industry, and industrial uses in the chemical,
textile, aviation, and paint industries. The large percentage
of soybean crops in the world yielding 25,000 to 30,000
kg/ha compared to the smaller yields of crops harvested
in Yugoslavia. This section ends with a small analysis.
In Yugoslavia during the past 10 years, 5,510 ha/year of
soybeans were planted with a yield of 9,100 kg/ha. In 1949
some 15,500 ha were planted, decreasing in 1950 to only
13,100 ha. Because of the very low yields produced during
these two years, approximately 3,000 kg/ha, the planting
of soybeans in Yugoslavia began to decline. Then in 1959,
soybeans were planted on 10,100 ha, with the improved yield
of 16,600 kg/ha.
The only mention of soybeans in Macedonia appears on
page 45 (paragraph 1, sentence no. 11-13): “In the Peoples
Republic of Macedonia the soybean is exclusively found
in gardens as a so-called ‘garden coffee’ and was used as a
surrogate for coffee.”
The last two paragraphs of the introduction (p. 45)
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discuss: (1) The primary economic role of the soybean,
and the secondary role–soil enrichment. (2) The various
agricultural measures and systems used worldwide to obtain
higher yields. The importance of conducting studies to
improve the cultivation in the region with regards to climate,
soil, and level of mechanization.
Three tables (p. 51-53) give rainfall and temperatures
for the months of October, November, and December 1960,
respectively. The far left column of each table gives the
names of cities in which weather stations are located–Skopje,
Bitola, Palanka, etc. The left half of the table gives rainfall in
millimeters, and the right half gives temperature in degrees
Celsius.
Note 1. This is the earliest document seen (Sept. 2015)
concerning soybeans in Macedonia or the cultivation of
soybeans in Macedonia. Unfortunately, we are not told when
the soybean was ﬁrst cultivated in Macedonia, but it was
being cultivated by 1960.
Note 2. Yugoslavia at this time included the 6 republics
of Serbia, Croatia, Bosnia and Herzegovina, Slovenia,
Macedonia, and Montenegro. However none of these
republics except Macedonia is mentioned in this article.
Address: Yugoslavia.
3479. Archer-Daniels-Midland Co. 1960? Adpro 220: A very
high molecular weight, high viscosity isolated soy protein
(Brochure). Evandale near Cincinnati, Ohio. 26 p. Undated.
28 cm.
• Summary: This brochure, with a red protruding tab that
reads “Adpro 220” has a red, white and blue cover with
the large logo, including an illustration of an archer, and
the company name and address in Ohio. Adpro 220 is an
industrial soy protein isolate, recommended for use in
latex paints or as an adhesive. Contents: Accent on science.
Adpro isolated soy proteins. Speciﬁcations and uses.
Preparation of alkaline dispersion. Preparation of short
mixing type dispersion (Sodium hydroxide as solubilizing
alkali). Preparation of long mixing type dispersion (Sodium
hydroxide as solubilizing alkali). Preparation of long mixing
type dispersion (Bleaching agents and ﬂuidizing agents).
Preparation of short mixing type dispersion (Potassium
hydroxide as solubilizing alkali). Viscosity data. pH
characteristics of Adpro solutions. Methods of controlling
foaming. Preservatives. Fluidizing, buffering and bleaching
agents.
On the title page is a half-page black-and-white aerial
photo of ADM’s soybean processing plant in Evendale,
Ohio–”Source of Adpro isolated soybean proteins.” Below
that are listed three types of these proteins: Adpro 112–A
medium viscosity material. Adpro 220–A high viscosity
material. Adpro 410–A low viscosity material. On page 2 are
large photos of ADM soybean plants at Decatur, Illinois, and
Mankato, Minnesota (built in 1950).
The section titled “ADM Products” (p. 4) states: “ADM

was founded in 1902... It is the nation’s largest ﬂax crusher
and producer of core oils and other additives for the foundry
industry. One of the three largest soybean processors in the
country...”
The section titled “Soybeans” (p. 4) states: “Since
ADM ﬁrst started processing soybeans during the ‘twenties’
[1920s], it has pioneered in many new developments. In
1934 it introduced solvent extraction processing to this
country. In 1949 it marketed the nation’s ﬁrst 50% dehulled
soybean meal. Throughout the years ADM has been a
constant leader in perfecting and popularizing industrial and
edible soy proteins and oils.
“During the past several years ADM has devoted
considerable pioneering research to the isolated soybean
protein. The results of this effort led logically to the purchase
of the Drackett Company, Evendale, Ohio, in July 1957.
ADM also has large, modern soybean plants at Decatur,
Illinois, and at Mankato, Minnesota.” Address: 2795 Sharon
Rd., [Evendale near] Cincinnati 41, Ohio. Phone: PRinceton
1-3220.
3480. Archer-Daniels-Midland Co. 1960? Adpro 410: A low
viscosity, readily soluble isolated soy protein (Brochure).
Evandale near Cincinnati, Ohio. 26 p. Undated. 28 cm.
• Summary: This brochure, with a red protruding tab that
reads “Adpro 220” has a red, white and blue cover with
the large logo, including an illustration of an archer, and
the company name and address in Ohio. The contents are
very similar to the brochure for Adpro 220. Adpro 410 is
an industrial soy protein isolate, most widely used in highsolids paper and board coatings. It can also be used “in the
manufacture of aqueous printing inks, match-striker strips
and other applications when an emulsiﬁer, protective colloid,
suspending agent, ﬁlm former and binder with good water
resistance are desired.” Address: 2795 Sharon Rd., [Evendale
near] Cincinnati 41, Ohio. Phone: PRinceton 1-3220.
3481. Central Soya Co., Chemurgy Div. 1960? Promine:
An isolated soya protein for the food industry (Brochure).
Chicago, Illinois. 6 p. Undated. 22 cm. [1 ref]
• Summary: The cover of this glossy black-and-white
brochure is black and white on grayish-green. Contents:
Promine: An isolated food protein. Promine’s source:
Soybeans. Promine’s properties. Promine uses.
The date of this undated brochure can be estimated from
a statement on the back cover: “For more than 25 years,
Central Soya has pioneered in the development of soybean
processing.” Since Central Soya started in about 1935, 1935
+ 25 = 1960. Also, Central Soya started making Promine in
Oct. 1959. Address: 1825 North Laramie Ave., Chicago 39,
Illinois.
3482. Ford Motor Co. 1960? Chemical Laboratory (#95)
(Leaﬂet). Dearborn, Michigan. 1 p. Undated.
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• Summary: “I. Built in Greenﬁeld Village early in 1929 as
a chemical laboratory. A. Henry Ford had long sought a link
between agriculture and chemistry. 1. Many experiments
with farm products conducted to ﬁnd basis for durable plastic
material. 2. In 1931 soybeans found to have best plastic
potential... Soybeans today yield many products–have many
uses. (1) Oil: extracted for paints, printer’s ink, explosives,
butter and rubber substitutes. (2) Meal: basis for plastics,
glue, food for animals and people (ﬂour–bread). (3) The
plant itself is used for livestock silage and fodder.
“B. Laboratory experiments produced hard plastic
material from soybean meal. 1. 1933–used to make horn
buttons, gearshift knobs for Ford cars. 2. By 1941–soybean
plastic produced distributor caps, coil cases, accelerator
pedals. 3. About 1941, soybean plastic industry moved to
more adequate quarters at Ford Rouge Plant- shortly after, all
work terminated, due to World War II.
“II. Building now used as shipping and receiving depot
of The Edison Institute.
III. Building is signiﬁcant as site of one of Henry Ford’s
many activities and as essentially the world’s ﬁrst industrial
plastics laboratory.”
Note 1. An earlier but less complete version of this
leaﬂet, with the same title, is No. 84, dated Feb. 1956.
Note 2. Interpretation by Ford R. Bryan (of Henry Ford
Museum & Greenﬁeld Village) in letter to William Shurtleff
(29 Sept. 1993). “This sheet... was written as information
for interpreters as they toured the Village with groups of
visitors during winter months. The visitors did not go into
the buildings. This might have been about 1960. The public
was never invited inside the Chemical Laboratory, winter
or summer. For several years the Laboratory was used as a
shipping-receiving warehouse. Now it serves as a railroad
ticket ofﬁce.” Address: Dearborn, Michigan.
3483. Mustakas, Gus C.; Grifﬁn, Edward L., Jr. Assignors
to USDA. 1961. Copolymerization method. U.S. Patent
2,967,166. Jan. 3. 2 p. Application ﬁled 13 May 1959. [2 ref]
• Summary: Copolymerization of conjugated soybean vinyl
ether and lower alkyl vinyl ethers.
Note: Soy is mentioned 7 times in this patent, as
“soybean polyunsaturated vinyl ethers,” “soybean vinyl
ether,” “conjugated soybean vinyl ether” and “aliphatic
conjugated soybean vinyl ether.” Address: Peoria, Illinois.
3484. Vasta, Joseph A. Assignor to E.I. du Pont de Nemours
& Company (Wilmington, Delaware). 1961. Coating
compositions. U.S. Patent 2,967,162. Jan. 3. 6 p. Application
ﬁled 25 Aug. 1958. [7 ref]
• Summary: Interpolymer coating composition for baking
enamels.
Note: Soy is mentioned 5 times in this patent, as
“soya oil” and “epoxidized soya oil.” Address: Darby,
Pennsylvania.

3485. Bataafsche (N.V. de) Petroleum Maatschappij. 1961.
[Film-forming epoxy-resin compositions]. Dutch Patent
96,555. Jan. 16. U.S. application ﬁled 30 April 1954. 6 p.
(Chem. Abst. 58:4708b). [Dut]*
• Summary: Soybean oil may be used in these epoxy resins.
3486. Salgado, Alvaro; Manyak, Anthony R. Assignors to
Reichhold Chemie, A.G. (Iverstr. 57, Wandsbek, Hamburg).
1961. Verfahren zum Herstellen von Formteilen oder
Ueberzugen aus Polyestermassen [Process for manufacturing
moldings or coatings from polyester materials]. German
Patent 1,138,931. Jan. 16. 3 p. Issued 31 Oct. 1962. Priority
(in USA): 18 July 1960 (Chem. Abst. 58:7043g). [3 ref. Ger]
• Summary: Unsaturated polyester resins for coatings and
laminating. Dimerized soybean fatty acids are used.
Note: Soy is mentioned only once in this patent in the
form “Soyaölfettsäuren” (soy oil fatty acids).
Notice the spelling “Soya.” And the misspelling
Ueberzuegen in the title. Address: 1. Union; 2. Pompton
Plains. Both: New Jersey.
3487. Rackis, J.J.; Cowan, J.C. 1961. Meal used as glue in
early twenties (Letter to the editor). Soybean Digest. Jan. p.
19.
• Summary: “It has come to our attention that the date
of the ﬁrst use of soybean meal as a plywood glue is in
error as stated in our article, “Progress in Soybean Protein
Utilization,” that appeared in the November 1960 Soybean
Digest. This read as follows: “Soybean oil meal was ﬁrst
used industrially in 1927 as a plywood glue.” A similar error
appears on page 1019 of Soybeans and Soybean Products,
Klare S. Markley, editor.
“Glenn Davidson, Aurora, Illinois, writes us that the ﬁrst
commercial production of plywood with soybean adhesives
occurred in the fall of 1923. Indeed, this commercial
production may coincide with the date that the patent
application was ﬁled, Oct. 29, 1923.
“By 1927, four plants were using soybean glue in the
Midwest, and the Paciﬁc Coast plywood mills had adopted
this glue to the substantial exclusion of other glues that were
available.” Address: 1. Chemist; 2. Chief, oilseed crops lab.,
Northern Utilization and Research Div., Peoria, Illinois.
3488. Thurman, Benjamin H. Assignor to Benjamin Clayton
(trading as Reﬁning, Unincorporated). 1961. Process for
producing lecithin products from soapstocks. U.S. Patent
2,970,910. Feb. 7. 5 p. Application ﬁled 14 July 1955. 2
drawings. [6 ref]
• Summary: “This invention relates to the production
of lecithin products obtainable by acidulation of certain
soapstocks. It will be particularly exempliﬁed as concerns
a process of reﬁning a crude vegetable oil by use of a nonsaponifying alkali to produce a soapstock which, when
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acidulated in accordance with the invention, yields a nutritive
lecithin product or phosphatidic product excellently suited as
a feed additive.”
Note: Soy is mentioned 3 times in this patent as “crude
soya oil.”
On page 1 are two illustrations.
“Fig. 1 is a schematic ﬂow diagram of a process of the
invention in which the acidulated soapstock can be separated
by gravity; and
“Fig. 2 is a schematic ﬂow diagram illustrating a process
in which the acidulated soapstock is continuously separated.”
Address: New York, NY.
3489. Wear, Robert L.; Oiye, Benji; Winthrop, Arthur
S. Assignors to Minnesota Mining and Manufacturing
Company (St. Paul, Minnesota; a corporation of Delaware).
1961. Resinous compositions. U.S. Patent 2,970,972. Feb. 7.
4 p. Application ﬁled 31 Dec. 1956. [11 ref]
• Summary: This patent “relates to tacky, semisolid, epoxy
resin compositions which may be rapidly cured by the simple
addition of a curing agent and heating to form extremely
tough but ﬂexible, water resistant materials of good electrical
properties.”
Note: Soy is mentioned 3 times in this patent, as
“soyabean oil” and “soyabean fatty acid.” Address: 1. West
St. Paul; 2-3. St. Paul. All: Minnesota.
3490. Wolff, Hans. Assignor to A.E. Staley Manufacturing
Company (Decatur, Illinois; a corporation of Delaware).
1961. New plasticizer-stabilizer compositions of matter.
U.S. Patent 2,971,012. Feb. 7. 3 p. Application ﬁled 24 June
1958. [2 ref]
• Summary: “This invention relates broadly to new
compositions of matter useful as combination plasticizerstabilizers for resinous products subject to slow release of
hydrogen halide and accompanying deterioration during
normal conditions of use. More particularly; it relates
to reaction products of epoxidized fatty substances with
less than stoichiometric proportions of an acid ester of a
polycarboxylic acid, characterized by the presence of a beta
hydroxy alkylester grouping formed by, addition of carboxyl
group at an oxirane group.”
Note: Soy is mentioned 16 times in this patent, as
“epoxidized soybean oil” and “acid ester to epoxy soybean
oil.” Address: Decatur, Illinois.
3491. Kolinsky, Josef; Wiesner, Ivo. 1961. [Amino amide
resins]. Czechoslovakian Patent 98,573. Feb. 15. Application
ﬁled 4 Nov. 1959. (Chem. Abst. 57:7469f). [Cze]*
• Summary: Bu esters of epoxidized acids of soybean oil
were the main ingredient used to make this light-yellow
resin.
3492. Steckler, Robert. Assignor to The Food Machinery

and Chemical Corp. 1961. Plasticized resin compositions.
U.S. Patent 2,972,589. Feb. 21. 4 p. Application ﬁled 29 Oct.
1956. [3 ref]
• Summary: “This invention relates to new plasticized epoxy
resins and, more particularly, to epoxy resins which are
plasticized with esters of epoxidized fatty acids.
“The expanding use of epoxy resins has created a large
demand for suitable plasticizers, particularly for those
applications where it is desired to enhance the ﬂexibility,
impact strength, and rheological and other properties of these
resins.”
Note: Soy is mentioned only once in this patent in the
form “methyl epoxysoyate.” Address: Russell, Ohio.
3493. Wall Street Journal. 1961. Central Soya plans to buy
Glidden’s Chemurgy unit. Feb. 23. p. 13.
• Summary: “Chicago–Central Soya Co., Ft. Wayne,
Indiana, plans to exercise its option to purchase the
Chemurgy division of Glidden Co. on September 1, Harold
W. McMillen, chairman, said.” The option purchase price
for the facilities is $8,550,000. The Chemurgy division
manufactures industrial and edible soy ﬂours and isolated
soy proteins.
3494. Gooding, Chester M.; Melnick, Daniel. Assignors to
Corn Products Company. 1961. Method of making potato
chips. U.S. Patent 2,973,268. Feb. 28. 5 p. Application ﬁled
22 Aug. 1958. [4 ref]
• Summary: This patent relates to “preventing polymer
formation in the frying oil during potato chip manufacture.
This application is a continuation-in-part of our copending
application Serial No. 496,592, ﬁled March 24, 1955, which
issued as Patent No. 2,874,055 dated February 17, 1959, and
which said patent was on March 8, 1960 reissued as Patent
No. Re. 24,791.”
Note: Soy is mentioned 6 times in this patent, as
“soybean oil,” “soya bean oil” and “hydrogenated soybean
oil.” Address: 1. Westﬁeld; 2. Teaneck. Both: New Jersey.
3495. Vrany, Miroslav; Panek, A.; Ditrych, Z. 1961.
[Polyamide resin varnish compositions]. Czechoslovakian
Patent 98,434. Feb. 15. (Chem. Abst. 56:3593b). [Cze]*
• Summary: Soybean oil fatty acids are used in making these
varnishes.
3496. Di Piazza, James T. Assignor to Esso Research
and Engineering Company (A corporation of Delaware).
1961. Additives for improving the electrical properties of
hydrocarbon oils. U.S. Patent 2,974,027. March 7. 6 p.
Application ﬁled 6 Oct. 1958. [2 ref]
• Summary: This invention relates speciﬁcally to “aviation
turbo-jet fuels, gasolines, solvents, kerosenes, heating oils
and similar distillate petroleum products boiling in the range
between about 75ºF. and about 750ºF. which have been
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improved with respect to their electrical properties, water
tolerance and rust inhibiting action by the incorporation
therein of tetra-aliphatic ammonium salts...” Additives
may include small amounts of di-trimethylsoya ammonium
malate, dimethyldisoya ammonium gluconate, trimethylsoya
ammonium gluconate, etc. Address: Mountainside, New
Jersey.
3497. Andreas, Dwayne O. 1961. More jobs, more earnings,
better buys and more revenue. Chemurgic Digest. Feb/
March. p. 12.

Chemurgy Division effective 1 Sept. 1961. “Central Soya
has been operating the Chemurgy Division facilities under
a three-year lease, with an option to purchase the facilities
for $8,550,000 after the lease expires August 31, 1961.
The facilities are located in Chicago, Lockport and Seneca,
Illinois, and Indianapolis, Indiana.
“The Chicago facilities include a 6.8 million bushel
modern terminal elevator on Chicago’s Calumet River; a
multi-purpose plant at 1825 N. Laramie Avenue, Chicago,
which includes a 2,250,000 bushel storage elevator and
facilities for soybean processing, soya ﬂour manufacturing,
and production of soybean Lecithin and edible and industrial
proteins. The Laramie Avenue plant also has a fully staffed
Chemurgic laboratory and a modern ofﬁce building. In
Indianapolis there are 3.5 million bushel storage elevator,
a soybean processing plant and adequate land for future
expansion.”
3499. Tawa, Andre. 1961. Soybean market grows in Egypt.
Soybean Digest. March. p. 21.
• Summary: Because Cairo is the natural center of the Arab
world and its 60 million people, Cairo was selected as the
site of the Soybean Council of America’s ofﬁce in the UAR
(United Arab Republic). The ofﬁce was opened, with full
government support, in Oct. 1960.
“The UAR response was prompt and effective. In
1959, 6,948 tons of soybean oil were imported under Public
Law 480 for soap manufacture. In 1960, 16,986 tons were
imported for use in vegetable butter manufacture.” Address:
Director for the United Arab Republic, Soybean Council of
America, Cairo, Egypt.

• Summary: “Soybeans have become known as the ‘miracle’
crop of American agriculture. The record seems to support
the title.
In the past 20 years the U.S. soybean crop has grown
from 77 million bushels to over 500 million bushels today,
and the farm value has increased from less than $70 million
to around $1 billion today.
But anyone “who looks for a ‘miracle’ to explain
the fantastic story of the soybean industry is in for a
disappointment. Rather behind the success story in the
‘work’ story...”
For example, at USDA’s Northern Regional Laboratory
in Peoria, Illinois, “a new process has been developed for
preparing two of Japan’s most important foods–miso and
tofu. Both use soybeans.”
Congressmen “ought to support substantial increases
in spending for utilization research.” Address: President,
Chemurgic Council.
3498. Chemurgic Digest. 1961. Central Soya to exercise
option to buy Glidden Chemurgy unit. Feb/March. p. 11.
• Summary: Central Soya will buy the Glidden Company’s

3500. Washington (State) Dept. of Commerce and Economic
Development. Business and Economic Research Division.
1961. Markets for and feasibility of soybean processing in
the Paciﬁc Northwest. M-15. 32 p. March. (Olympia). [17
ref]
• Summary: “Facts favoring location of soybean processing
and oil reﬁnery plant in Washington State: 36,242,607
pounds of soybean oil consumed in the Paciﬁc Northwest
annually... Oregon, Idaho and Washington consumption of
soybean oil meal totals an estimated 1,224 tons per day.
90,000,000 pounds of soybean ﬂour is consumed annually in
Washington and Oregon as material used in the production
of industrial adhesives... 80 ton soybean processing and
oil reﬁnery plant to be located in the Columbia Basin area
should prove to be a future market combination capable
of utilizing some 30,000 acres of commercially grown
soybeans.” Address: Olympia, Washington.
3501. Kuester, Frank E.; Findley, Thomas W. Assignors to
Swift & Co. (Chicago, Illinois). 1961. Complex epoxy fatty
esters. U.S. Patent 2,978,463. April 4. 12 p. Application ﬁled
27 Aug. 1956. [9 ref]
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• Summary: This patent relates to complex epoxy fatty esters
as plasticizers for thermoplastic resins.
Note: Soy is mentioned 48 times in this patent, as
“soybean oil” and “epoxidized soybean oil (ESO).” Address:
La Grange, Illinois.
3502. Edelman, Leonard E.; Forbes, James W. Assignors to
Westinghouse Electric Corp. (East Pittsburgh, Pennsylvania).
1961. Plastisol composition comprising a thermoplastic vinyl
resin and ﬁlter cake. U.S. Patent 2,980,643. April 18. 4 p.
Application ﬁled 23 July 1956. [4 ref]
• Summary: “In the manufacture of plasticizers, such as
dibutyl phthalate and dioctyl phthalate, contaminants and
colorants present therein are removed by the addition of
a ﬁlter-aid, such as diatomaceous earth, and subsequent
ﬁltration. The resulting ﬁlter cake comprises the ﬁlteraid with a substantial amount of plasticizer dispersed
therethrough.
“It has been discovered that the ﬁlter cake, which
has heretofore been discarded as waste material, can be
employed in the manufacture of high quality polyvinyl
plastisols at a considerable reduction in cost.”
Note: Soy is mentioned 9 times in this patent, as
“soybean oil” and “epoxidized soybean oil (stabilizer).”
Address: 1. Penn Township, Allegheny County; 2. Jeanette.
Both: Pennsylvania.
3503. Evans, G. 1961. Spray-drying of tomato puree,
groundnut and soyabean proteins and sugar-gelatine
solutions. J. of Biochemical and Microbiological Technology
and Engineering 3(1):65-77. April. [15 ref]
• Summary: The temperature of the spray-drier is the major
factor affecting the quality of the ﬁnal powder. Address:
Unilever Limited, Food Research Dep., Colworth House,
Sharnbrook, Bedford, England.
3504. Maerker, Gerhard; Saggese, E.J.; Port, W.S. 1961.
Glycidyl esters. II. Synthesis of esters of commercial and
pure fatty acids. J. of the American Oil Chemists’ Society
38(4):194-97. April. [16 ref]
• Summary: Study of glycidyl esters derived of the fatty
acids of soybean oil. Address: Eastern Regional Research
Lab., Philadelphia, Pennsylvania.
3505. Makarevich, V.G.; Laznikova, T.N. 1961. Sredy
s razlichnymi zhmykhami v kachestve istochnika
organicheskogo azota dlya fermentatsii khlortetratsiklina
[Media with different oil cakes as sources of organic nitrogen
for the fermentation of chlortetracycline]. Antibiotiki
(Antibiotics) 6(4):308-11. April. (Chem. Abst. 55:19125f). [5
ref. Rus]
Address: All Union National Research Institute of antibiotics
(USSR).

3506. Naudet, M.; Perrot, M.J.; Vernin, G. 1961. Titre et
point de kraft de quelques mélanges d’acides gras [Titer
and Krafft points for some fatty acid mixtures]. Revue
Francaise des Corps Gras 8(4):254-57. April. (Chem. Abst.
55:15961g). [2 ref. Fre]
• Summary: Data for use in soap-making from fatty acids
derived from soybean oil mixtures. The article goes into
great detail about the chemical reactions taking place, which
enables one to do a detailed analysis of the technical factors
taking place.
Note: A titer (or titre) is a way of expressing
concentration. Titer testing employs serial dilution to obtain
approximate quantitative information from an analytical
procedure that inherently only evaluates as positive or
negative. The titer corresponds to the highest dilution factor
that still yields a positive reading. For example, positive
readings in the ﬁrst 8 serial twofold dilutions translate into a
titer of 1:256.
The Krafft temperature (also known as Krafft point, or
critical micelle temperature) is the minimum temperature at
which surfactants form micelles. It is named after German
chemist Friedrich Krafft (Source: Wikipedia, March 2015).
Address: Laboratoire National des Matieres Grasses
(ITERG), Faculte des Sciences, Marseille [Marseilles],
France.
3507. Shulman, Sol; Formo, M.W.; Rheineck, A.E. 1961.
Aliphatic urethanes. Effect of chain length on some physical
properties. J. of the American Oil Chemists’ Society
38(4):205-08. April. [7 ref]
• Summary: A study of the thixotropic behavior of certain
fatty materials including soybean oil. Address: ArcherDaniels-Midland Co., Minneapolis, Minnesota.
3508. Broadhead, Ronald L. Assignor to Standard Oil
Company (Chicago, Illinois; a corporation of Indiana).
1961. Water-base alkyd resin paint using lithium hydroxide
dispersing agent. U.S. Patent 2,985,602. May 23. 1 p.
Application ﬁled 5 Sept. 1958. [3 ref]
• Summary: “This invention relates to paints comprising
a dispersion of an alkyd resin in water.” One formula calls
for a “water-dispersion paint consisting of about 64 weight
percent of water, about 29 weight percent of a long-oil
soya-phthalic alkyd resin having an acid number of about
8, about 7 weight percent of titanium dioxide pigment,
lead naphthenate and cobalt naphthenate drier and lithium
hydroxide in about 90% of the amount theoretically needed
to neutralize said resin.” Address: Park Forest, Illinois.
3509. Kraft, William M. Assignor to Heyden Newport
Chemical Corp. (A corporation of Delaware). 1961.
Dehydration of pentaerythritol esters and preparation of
resins from said dehydrated esters. U.S. Patent 2,985,601.
May 23. 4 p. Application ﬁled 22 Aug. 1955. [5 ref]
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• Summary: Soy is mentioned 4 times in this patent but only
in the form “soybean oil fatty acids.” Address: Verona, New
Jersey.
3510. Allied Chemical Corporation. 1961. Improvements
in or relating to epoxides and their production. British
Patent 933,697. Date of application and ﬁling complete
speciﬁcation: 26 May 1961. 10 p. Complete speciﬁcation
published: 8 Aug. 1963. Application made in the USA: 22
June 1960.
• Summary: Epoxidized soybean oil is used. Address: 61
Broadway, New York 6, New York.
3511. Daniel, John H., Jr. Assignor to American Cyanamid
Company (New York, NY; a corporation of Maine). 1961.
Process for preparing styrenated nondrying and/or semidrying oil modiﬁed alkyd resins by incremental monomeric
addition. U.S. Patent 2,986,543. May 30. 7 p. Application
ﬁled 20 Oct. 1958. [4 ref]
• Summary: “This invention relates to a process for the
preparation of the styrenated oil-modiﬁed alkyd resins, and,
more particularly, to the process wherein the oil modiﬁer is
a non-drying or semi-drying oil, or the fatty acids derived
therefrom.”
Note: Soy is mentioned 9 times in this patent, as “soya
oil,” “soya bean oil,” “reﬁned soya oil” and “raw soya oil.”
Address: Old Greenwich, Connecticut.
3512. Houghtlin, R.G. 1961. Industry cooperation spells
a bright future for the soybean industry within the USA.
Soybean Digest. May. p. 17-18.
• Summary: “Remarks before the annual Chemurgic
Conference in Cincinnati” [Ohio].
“The domestic soybean industry is America’s most
important source of vegetable oils and protein meals. In
recent years through its expanding export markets it has
become an important factor in the economics of the Free
World.
“The phenomenal growth of the domestic soybean
industry is a matter of record.
“What have been the important factors responsible
for the present status of our industry? In my estimation,
the most important was the foresight and fortitude of the
soybean pioneers–both growers and processors. The growers
planted a crop for which there were only limited markets.
The processors risked capital to produce products for which
there were no established markets. Each group had to start
from scratch and elbow its way into the marketplace. I
would certainly be remiss if I failed to mention the important
contributions of the agronomists and breeders at both the
state and national levels. Without new adapted superior
varieties of soybeans, the crop never could have been
expanded into the vast areas now adapted to the crop.
“Two Associations: Early in the history of the U.S.

soybean industry two associations were formed: the
American Soybean Association for the growers, and the
National Soybean Processors Association for the processors.
I like to think that these organizations played and are playing
an important role in the development of the industry.
“The ASA has provided informed leadership for the
growers and, through their sensible support price proposals
to the USDA, soybeans have not as yet fallen into the surplus
category despite the phenomenal growth of the crop. Its
ofﬁcial publication, The Soybean Digest, has provided a
forum which the entire industry has used to promote the
general welfare. ASA’s early venture into foreign marketing
helped to show the way for the establishment of the Soybean
Council. which is a cooperative effort of growers. processors
and handlers in expanding foreign outlets for the industry.
The importance of the ASA in the development of the
industry cannot be overemphasized.
“The National Soybean Processors Association was
established in 1930. Since its founding, it has always
maintained in its membership more than 80% of the soybean
industry processing capacity. Through its trading rules
committees, equitable rules for trading the products of the
industry were developed. Today practically all domestic
trading of soybean products is done under NSPA rules–proof
of their acceptance by buyers and sellers.
“The NSPA Soybean Research Council through the
years has fostered improved quality of soybean products
and has kept the industry and associated groups advised of
the latest developments in soybean technology. In the early
days this group were scientiﬁc salesmen for the industry.
They assisted in opening up markets for the products of
soy processing. Today they are assisting the industry in an
advisory capacity–counseling on problems facing us and
suggesting ways and means of answering through research
the problems that stand in the way of greater progress.
“In the mid-forties, the NSPA established the
Soybean Crop Improvement Council to work with state
and government and agencies and with the producers and
handlers to expand the economic production of soybeans.
This activity became increasingly important and in 1948
a full-time director was obtained to head up this effort.
In the intervening years, an advisory board, composed
of representatives from the 24 most important soybean
producing states and the USDA, was formed and is now an
integral part of the operation. The Council has distributed
some 350,000 copies of the booklet, Soybean Farming,
to growers, agricultural teachers, handlers and the general
public. The Council issues a quarterly publication, Soybean
News, to a mailing of more than 21,000. Several years ago
a color ﬁlm, ‘Soybeans–The Feature Story,’ was produced.
This has been shown to many thousands, and almost 25
million persons are estimated to have viewed it on TV. Other
committees of the Association have been equally active and
effective.
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“This recital of some of the accomplishments of the
NSPA has been presented to you merely to point up the fact
that the industry has been far-sighted in preparing for the
increased responsibilities which have come its way.
“Look at the Future: Enough for the past–how about the
present and the future?
“In my humble opinion, much greater efforts will be
needed in the future to maintain and expand our industry.
Most of the easier applied research has been accomplished
and future improvement in the quality of our products will
depend on the determination of basic facts about the soybean
and its components. Certainly we will continue to make
quality improvements in our raw materials and our ﬁnished
products, but any major accomplishments will depend on a
breakthrough on the basic knowledge of the soybean and its
products.
“Recognizing this fact, the industry last year established
the Soybean Oil Research Conference. This group, made up
of the USDA and industry oil technologists, is concentrating
efforts toward completely solving the ﬂavor stability
problem of liquid soybean oil. Applied research has greatly
improved the keeping quality of liquid soy oil. Further
improvement will be necessary, however, to fully utilize an
expanded market for the product. Hydrogenated soy oil is
entirely satisfactory but liquid soy still has some limitations
which we feel can only be removed through basic research.
The Conference with the ﬁnancial backing of the Soybean
Council of America, Inc., and the NSPA has placed several
research grants directed toward the solution of this problem.
“The USDA continues its important research efforts
directed toward this problem. Industry research laboratories
are also devoting time and effort toward its solution. No
overnight miracles are anticipated. With this concentration
of talent on the problem, however, we are optimistic that our
fundamental knowledge of soy oil will be increased with
concurrent quality improvements and that the ﬁnal solution
will be forthcoming.
“The basic material for the operation of the industry is
also in need of further intensive study. The soybean breeder
has developed adaptable varieties for the expanding areas of
production. He has improved the genetic strains and physical
characteristics of the plant. He has developed strains that
are resistant to the diseases that have developed as the crop
expanded. Additional research, however, is vitally needed
to ensure the future of this crop. Our Crop Improvement
Council and the American Soybean Association are presently
making an effort to obtain increased federal funds for this
purpose.
“The industry for years has furnished modest ﬁnancial
support for soybean research projects at various universities.
Recognizing the need for basic information it joined
hands last year with the National Plant Food Institute and
individual fertilizer manufacturers in establishing basic
studies at Illinois, Iowa State and Purdue Universities

“This 3-year program, costing some $70,000, should
substantially increase our basic knowledge of the physiology
and nutrition of the soybean.
“I have not given attention to the work of the Soybean
Council of America as my friend R.W. Fischer was delegated
that assignment. I would like to remind you, however, that
the Council is the result of the efforts and foresight of the
domestic industry–growers, processors and handlers. Its
marketing efforts will have a profound effect on the future of
the soybean industry.
“Now as to the future of this industry. The products–
high quality protein and versatile oil–will be needed in
increased quantities at home and in friendly nations abroad.
Future demand for soy oil and its products probably will
be keyed to the increase in population. Domestic demand
for soy protein for balanced feeding should expand much
faster as there is greater potential so long as costs are held
to economical levels. Edible soy protein demand should
increase at an even faster rate as that market has scarcely
been scratched. In short. the domestic markets for the protein
fraction should expand much faster than the demand for soy
oil and its derivatives. In my humble opinion, this underlies
the necessity for developing and expanding foreign markets
for soy oil.
“Assuming that intensiﬁed basic research efforts are
productive, that foreign product markets are expanded
(especially for oil), and that government programs are
reasonable and don’t result in unmanageable soybean
surpluses with the resultant government controls and stiﬂing
of personal initiative, the soybean industry should show a
steady and sound growth through the sixties.”
A portrait photo shows Robert G. Houghtlin. Address:
President, National Soybean Processors Assoc.
3513. Durlin Werk A.-G. 1961. [Modiﬁed vinyl copolymers].
Austrian Patent 231,710. June 9. 4 p. Application ﬁled 9
June 1961. (Chem. Abst. 60:9436h). [Ger]*
• Summary: Soybean protein is used in preparing new
modiﬁed homo- or copolymers.
3514. Union Carbide Corporation. 1961. Thermosetting
compositions or polyesters and diglycidyl ethers. British
Patent 939,358. Date of application and ﬁling complete
speciﬁcation: 15 June 1961. 7 p. Complete speciﬁcation
published: 16 Oct. 1963. Application made in the USA: June
1960.
• Summary: Dimerized soybean acid was used is making
ﬂexible thermosetting resins which retain their properties at
elevated temperatures. Address: 270 Park Ave., New York,
NY.
3515. Bobalek, Edward George; Brazet, Edward L.
Assignors to American-Marietta Company, Arco Co.
Division (Chicago, Illinois). 1961. Styrene resins. U.S.
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Patent 2,990,387. June 27. 3 p. Application ﬁled 26 Sept.
1958. [2 ref]
• Summary: This patent relates to styrene resins used in
surface coatings and ﬁnishes.
Note: Soy is mentioned 5 times in this patent in the
forms “soya oil,” “conjugated soya oil,” “soya oil fatty
acids,” and “soya fatty acids.” Address: Cleveland Ohio.

Application ﬁled 30 April 1958. [3 ref]
• Summary: “This invention relates to novel resinous
compositions.”
Note: Soy is mentioned 14 times in this patent, as
“soyabean oil,” “epoxidized soyabean oil.”
The polyepoxide is “epoxidized soyabean oil,” Address:
1. Niagara Falls; 2. Wilson. Both: New York.

3516. Chiofﬁ, Vittorino. 1961. Punto di anilina modiﬁcato
applicato ad oli di oliva, ad oli esteriﬁcati e ad oli di semi
[Modiﬁed aniline paint applied to olive and seed oils and to
esteriﬁed oils]. Bollettino dei Laboratori Chimici Provinciali
12(2):111-22. April/June. [3 ref. Ita; eng; fre; ger]
Address: Laboratorio Chimico Provinciale di Rovigo.

3520. Bataafsche (N.V. de) Petroleum Maatschappij. 1961.
[Adhesives and coating materials from epoxy resins]. Dutch
Patent 98,389. July 17. U.S. application ﬁled 5 July 1952. 8
p. (Chem. Abst. 59:8945h). [Dut]*
• Summary: Soybean oil is used to make adhesives.

3517. General Mills, Inc., Specialty Products Division. 1961.
Hydroxy lecithin is another of the exciting new products now
available to industry... (Ad). Soybean Digest. June. p. 37.
• Summary: A half-page horizontal ad. “... through creative
chemurgy by General Mills, a progressive processor of
agricultural products. Original suppliers of:
“Soybean oils: Degummed, reﬁned and blown.
Lecithins: Fluid, plastic, natural and bleached. Safﬂower
oils: Technical and edible.” Address: 9200 Wyzata Blvd.,
Minneapolis 26, Minnesota.
3518. Tawa, Andre. 1961. Soybeans for the Arab world.
Soybean Digest. June. p. 40.
• Summary: In 1952 Egypt set out on an industrial
awakening, which has resulted in a marked increase of per
capita income. “The Soybean Council chose Cairo to set
up an ofﬁce to serve the Arab World comprising 60 million
inhabitants in Africa and Asia. Taking the area as a whole,
fats and oils consumption is estimated at 10 kilos per year
per person, and totals 600,000 tons a year. The demand is
partially met by foods produced in the various regions.”
Egypt uses cottonseed oil. Syria uses sheep fat. North Africa
produces mainly olive oil. The Arab Peninsula, including
Jordan and Lebanon, relies mainly on imports. “At the
recent Cairo Fats and Oils Symposium... it was unanimously
decided that soybeans and their products have helped and
will continue to be needed in aiding nutrition in this area.
As an example, Egypt imported 6,000 tons of oil in 1959
for use in soap. In 1960, 17,000 tons were used in vegetable
butter manufacture and the demand is constantly rising. The
housewife is switching from higher priced animal fats to the
good, cheap vegetable shortening that is available.” Address:
Director for UAR, Soybean Council of America, Cairo,
Egypt.
3519. Ilardo, Charles S.; Bean, Claude T.; Robitschek,
Paul. Assignors to Hooker Chemical Corp. (Niagara Falls,
New York). 1961. Polyepoxide-dicarboxylic anhydride
compositions. U.S. Patent 2,992,196. July 11. 3 p.

3521. Findley, Thomas W.; Robin, Burton H. Assignors to
Swift & Co. (Chicago, Illinois). 1961. Alkylolaminohydroxy
fatty materials. U.S. Patent 2,993,919. July 25. 4 p.
Application ﬁled 19 Dec. 1956. [2 ref]
• Summary: Concerns hydroxy hydroxyalkylamides of
fatty acids. “There is a substantial need in modern industry
for compounds which have the ability to alter the surface
characteristics of liquids in which they have been dissolved.
Products of this type are designated as ‘surface active’
materials. Because these compounds have a wide variety of
uses, a considerable amount of research has been undertaken
to develop new members of this group...”
Note: Soy is mentioned 4 times in this patent, as
“soybean oil,” “halohydroxylated soybean oil” and
“chlorohydroxylated soybean oil.” Address: 1. La Grange; 2.
Chicago. Both: Illinois.
3522. Koyano, Kazuo; Nagao, Hideo. 1961. The change
of birefringence sign, density, and opacity of an acrylic
ﬁber. Kolloid-Zeitschrift 177(1):30-35. July. (Chem. Abst.
55:25262c). [17 ref. Eng; ger]
• Summary: Acrylic ﬁber was stretched in soybean oil.
Address: Research Lab., Teikoku Rayon Co., Iwakuni, Japan.
3523. Soybean Digest. 1961. USDA award to Teeter of
Peoria Lab. July. p. 12.
• Summary: “Howard M. Teeter, assistant director of the
northern division of the Agricultural Research Service at
Peoria, Illinois., since November 1960, has been awarded
the U.S. Department of Agriculture’s superior service award
for his achievements during his almost 20 years’ research on
vegetable oils such as soybean and linseed.
“Dr. Teeter has published 61 research papers in leading
American and English journals. He collaborated on 19
public service patents that have been granted and two that
are pending. Of Dr. Teeter’s papers, 23 are considered basic
research reports.
“One patent and two papers reported the conversion of
fatty acids of vegetable oils to rubber replacements and were
classiﬁed during World War II to prevent the information
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from falling into enemy hands. Polyester rubbers made from
soybean oil were used in military aircraft and tanks and
helped ﬁll wartime shortages of natural rubber.
“Dr. Teeter is co-inventor on a basic patent for
polyamide resins, now manufactured by at least two
companies. Products of polyamide resins are used to make
a kind of ‘chemical concrete’ that can be used to patch and
resurface ordinary concrete. The resins also are used as a
heat-sealing adhesive, such as is used in breakfast cereal
packages, and for making gel paint which does not drip, run,
or sag.
“Varnishes, paints, and other coating materials are
traditional products of vegetable oils, and the Peoria
laboratory’s search for new uses for farm products includes
extensive research on oils and fatty acids in coating
materials, under the leadership of Dr. Teeter.
“Soybean and linseed oils are the sources of materials
called ‘vinyl ethers’ from which coating materials that
adhere well to metals have been made in research under Dr.
Teeter. The vinyl ether coatings resist acids, alkalis, organic
solvents, and heat and are being tested by several industrial
companies.”
A photo shows Dr. Teeter seated at his desk.
3524. Huber, Wilson F. Assignor to The Procter & Gamble
Company (Cincinnati, Ohio). 1961. Method of preparing
fatty esters. U.S. Patent 2,997,490. Aug. 22. 3 p. Application
ﬁled 8 May 1959. [5 ref]
• Summary: “This invention relates to a process for
preparing partial fatty esters of polyhydroxy-substituted
cyclohexanes. More speciﬁcally, this invention relates to the
preparation of partial fatty esters of inositol.” The mixtures
of fatty acids can be obtained from vegetable oils, such as
soybean oil. Address: State College, Pennsylvania.
3525. Berg, Eric R. 1961. Structure of the soybean oil export
market. Illinois Agricultural Experiment Station, Bulletin
No. 674. 92 p. Aug. [37 ref]
• Summary: Contents: I. The domestic fats, oils, and oilseed
economy. II. The foreign fats, oils, and oilseed economy. III.
Competition for export markets.
Pages 3-4: “The objectives of this study were to
estimate trends in the availability of food and soap fats and
oils over the 15-year period 1960-1975, and to appraise the
foreign demand for this period in view of post-World War II
developments in the major oilseed-producing and oilseedconsuming countries. Since the end of the war, changes in
economic and political organization and policies, and in the
development and application of technologies, have been
relatively rapid in many producing and consuming countries
and may even be accelerated during the next 15 years. These
changes will affect the demand for fats and oils in general,
and soybean oil in particular.
“Soybean culture is an integral part of agricultural

production in the United States. In 1958 the acreage
harvested for soybeans accounted for 14 percent of total
cropland harvested. The seven leading soybean-producing
states (Illinois, Iowa, Indiana, Minnesota, Missouri,
Arkansas, Ohio), which produced four-ﬁfths of the total in
1958, devoted 20 percent of harvested cropland to producing
soybeans.
“The growth of the soybean industry is a recent
development. Before 1930, annual production was below 10
million bushels. Between 1933 and World War II, production
continued to increase, reaching a prewar high of 90 million
bushels in 1939. However, the major expansion in acreage
and production came with the beginning of World War II.
The demand for fats and oils increased due to wartime needs
and to a slight reduction in imports. Soybean production
consequently increased rapidly in response to relatively high
prices, and continued to expand after the war ended. In 1958,
estimated production reached an all-time high of 574 million
bushels.
“During the postwar period, agricultural resources
presumably were more proﬁtably used in soybean production
than in alternative uses, but several other developments
tended to increase production.
“In 1954 acreage restrictions were put on corn,
cotton, and wheat, and part of the acreage formerly used in
producing restricted crops was planted to soybeans, which
were not restricted. In the major soybean-producing areas,
soybeans partly replaced oats because soybeans were a more
proﬁtable crop. Since soybeans are planted and harvested
at different times from corn, they enable a farmer to make
better use of expensive farm machinery and labor.
“The primary products of soybeans are meal and oil. (A
bushel of soybeans yields about 11 pounds of crude oil and
47 pounds of 44-percent protein meal.) The domestic market
has readily absorbed larger meal supplies through increased
broiler and livestock production, and through advances in
animal nutrition demonstrating the proﬁtability of feeding
high-protein supplements. During the three marketing years
beginning in October, 1955, and ending in September, 1958,
an average of only 5 percent of the soybean meal from
domestic crushings was exported.
“The United States has historically been a net exporter
of food fats and oils because per capita consumption is
relatively stable. Resulting increases in the total supply of
fats and oils due to expanded soybean production make the
export market for oil particularly important to the soybean
industry. From October, 1955, through September, 1958,
21 percent of the soybean oil from domestic crushings was
exported. During the decade ending September, 1958, the oil
accounted for an average of 48 percent of the value of the
products obtained in crushing.
“Except during the immediate postwar years, the price
of oil has been subject to frequent pressure, and various
measures to support prices have been employed. Starting
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in 1948, price-support operations caused stocks of oil to be
acquired by the Commodity Credit Corporation; by 1954,
cottonseed oil stocks alone totaled over 1 billion pounds. Part
of this stock was sold for export below domestic prices.
“The most important price-support and export-subsidy
plan undertaken up to 1959 is Title I of Public Law 480, ﬁrst
enacted into law on July 1, 1954, and periodically extended.
Under this program 1.6 billion pounds of soybean oil and
2.9 billion pounds of cottonseed oil and lard were sold for
foreign currencies between October, 1954, and September,
1958. Almost 900 million pounds of food oils, largely
soybean, were exported under this program between October,
1958, and September 30, 1959. Funds obtained under this
program are mainly used by United States embassies, in
market development programs, and in loans and grants for
economic development projects in the countries from whom
these currencies were obtained.
“A review and appraisal of emerging trends affecting
the foreign demand for soybean oil exports should be helpful
in formulating plans for meeting foreign competition and
expanding the export market for soybean oil.”
Table 2: “Total fats and oils: Domestication utilization
as food, 1935-1957.” Soybean oil passed cottonseed oil in
1946; it passed lard in 1953, and it passed butter (fat content)
in 1950. Address: Formerly Asst. Prof. of Agricultural
Economics; now with Economic Research Service, USDA.
3526. Ariga, Nagao; Ueki, K.; Kanai, T. Assignors to
Japan Reichhold Chemicals, Inc. 1961. [Vehicle for paint].
Japanese Patent 16,040. Sept. 11. Application ﬁled 5 Feb.
1960. (Chem. Abst. 56:10317g). [Jap]*
• Summary: Soybean oil fatty acid is a major ingredient
in this product, which gives a ﬁlm that dries and hardens
rapidly and is resistant to soap and to boiling.
3527. Mayhew, Raymond L.; Ottley, Norman F. Assignors to
General Aniline & Film Corp. (New York, NY, a corporation
of Delaware). 1961. Defoamer composition and methods for
using same. U.S. Patent 3,000,835. Sept. 19. 3 p. Application
ﬁled 8 Jan. 1957. [4 ref]
• Summary: “This invention relates to new defoaming
compositions and particularly to non-ionic defoamers which
give outstanding foam inhibiting characteristics in aqueous
systems.
“In various ﬁelds of endeavor, and in many commercial
processes, the problem of foaming or excessive foaming
seriously hampers such processes, often creating an
unsatisfactory economical situation with respect to the
process or products involved. In addition, and certainly of
equal importance, is the, in many instances, danger attendant
with undesirable foam in the aforementioned processes and
ﬁelds of endeavor.”
Claim 3. “An anti-foaming agent for defoaming aqueous
systems consisting essentially of a mixture of soybean

oil and an ethylene oxide condensation product thereof
containing 15 moles of ethylene oxide per mole of soybean
oil, the soybean oil and the condensation product being
present in the range of from 4:1 to 1:4 by weight.”
Note: Soy is mentioned 22 times in this patent in the
forms “soybean oil” and “crude degummed soybean oil.”
Address: 1. Phillipsburg; 2. Metuchen. Both: New Jersey.
3528. Soybean Digest. 1961. Grits and ﬂakes... from
the world of soy: Central Soya announces changes in
management. Sept. p. 84.
• Summary: Wilbert E. “Bill” Huge, vice president, who
joined Central Soya in 1935, moved from head of the
chemurgy division to director of developing Central Soya’s
overseas markets.
Willard C. Lighter, formerly vice president and director
of the Glidden Co., joined Central Soya as vice president
in charge of the chemurgy division, with headquarters in
Chicago, Illinois.
E.E. “Ed” Reynolds, director of marketing for the
McMillen feed division, has been name a vice president of
Central Soya. Small portrait photos show Huge and Lighter.
3529. Grace (W.R.) and Company (a Corporation of
Connecticut). 1961. Plasticizer-stabilizer compositions for
vinyl chloride polymers. British Patent 942,619. Date of
application and ﬁling complete speciﬁcation: 9 Oct. 1961.
20 p. Complete speciﬁcation published: 27 Nov. 1963.
Applications (2) made in the USA: 11 Oct. 1960.
• Summary: “What We Claim Is: “1. A plasticizer stabilizer for vinyl chloride-containing
polymers, comprising the reaction product of an imidazoline
and a non-resinous epoxy compound having internal epoxy
groups as hereinbefore deﬁned.
“2. A plasticizer-stabilizer according to claim 1 wherein
the epoxy compound is an epoxidised triglyceride of a fatty
oil acid.
“3. A plasticizer-stabilizer according to claim 2 wherein
the epoxy compound is epoxidised soybean oil.” Address: 62
Whittemore Ave., Cambridge 40, Massachusetts.
3530. Serebrennikova, G.A.; Mitrofanova, T.K.; Kraevskii,
A.A.; Sarycheva, I.K.; Preobrazhenskii, N.A. 1961. [Total
synthesis of triglycerides of soybean oil]. Doklady Akademii
Nauk SSSR (Proceedings of the Academy of Sciences of the
USSR) 140(5):1083-86. Oct. 11. (Chem. Abst. 56:11732c). [8
ref. Rus]
3531. Kincl, Jaromir; Ditrych, Zdenek. 1961. [Epoxy
resins esters]. Czechoslovakian Patent 101,431. Oct. 15.
Application ﬁled 8 July 1960. (Chem. Abst. 58:674g). [Cze]*
• Summary: Fatty acids isolated from a soybean oil were
used.
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3532. Findley, Thomas W.; Ohlson, J.L.; Kuester, F.E.
Assignors to Swift & Company (Chicago, Illinois). 1961.
Polyesters from epoxy-containing oleaginous materials and
process of making same. U.S. Patent 3,006,936. Oct. 31. 3 p.
Application ﬁled 10 April 1957. [13 ref]
• Summary: Epoxidized soybean oil is often the key
ingredient used in these new organic polymeric materials
derived from oxirane-containing fatty materials.
Note: Webster’s Dictionary deﬁnes oleaginous (derived
from the Latin oleagineus = of an olive tree, from olea =
olive tree) as “1: resembling or having the properties of oil.
2: containing or producing oil.” Address: 1&3. La Grange,
Illinois; 2. Bedford, Massachusetts.
3533. Carpentier, Charles F. 1961. History of motor vehicle
license plates, state of Illinois. Model T Times No. 75. p. 13.
Sept/Oct.
• Summary: “During the metal-shortage years of World War
II, we departed from the customary steel or aluminum plates
to a ﬁber board type of material made from a soybean base.
These plates were issued from 1943 through 1948. Illinois
received nationwide publicity because of them when a goat
took a liking to one and ate it. As far as we know, there was
only one instance where that occurred, but by now the story
has grown to include dogs and cows munching our plates
during that period... Thanks to Ed Sackley for submitting the
above interesting material.”
A long table shows license plate color combinations
from 1911-1961 in Illinois. For each year is given the
background color and the number color, which changed
annually. In 1943, for example, the plates had a green
number on an ivory background.
In 1907 the ﬁrst motor vehicle licensing law was
adopted. From 1907-1910 the State did not issue license
plates but only a metal tag ‘not to exceed 2 inches in
diameter’ with a number stamped on it. Since owners were
required to display plates, they turned to local blacksmiths
and machinists to have their own plates made. In 1911
the State began issuing plates, and in 1912 the practice of
showing the current year was started.
A photo shows many early Fords parked in a line at a
rally. Address: Secretary of State [Illinois].
3534. Spilsbury, Calvin A. 1961. Japan’s oilseed and fats
and oils industry. USDA Foreign Agricultural Service. FAS
M-120. iv + 52 p. Oct. Illust. 28 cm. [9 ref]
• Summary: Contents: Introduction. Summary. The fats and
oils industry: Total supply of fats and oils, edible fats and
oils industries (oilseed crushing and reﬁning industry, rice
bran processing, margarine and shortening, oilseed food
industries), industrial fats and oils (the soap industry, paint
and protective coating industry). Domestic production of
oilseeds and oil-bearing materials: Soybeans (farm income
and management, research), rapeseed, other oilseeds, rice

bran, marine oils, including whale, animal fats. Foreign
trade: Soybeans, other oilseeds, marine oils, animal fats,
oilcake and meal, trade controls. Demand and price: Price
supports. Consumption. Marketing and market development:
Marketing vegetable oils, marketing oilseeds (storage,
inspection, soybeans, rapeseed), market development.
Bibliography. No names of Asian crushers are given.
Japan’s margarine and shortening production in 1960
was 88,600 metric tons, nearly 4½ times that of 1950...
Margarine production in 1960 was 43,000 tons. Shortening
production was only 41,600 tons in 1960. The margarine and
shortening industry in Japan consists of 26 manufacturers,
but a large percent of plant capacity is found in only a few
plants: 4 plants have one-third of the industry capacity,
which is around 400 metric tons per 8-hour day... 67% of
the oils used to make margarine and shortening in Japan are
animal and marine oils, with whale oil being the most widely
used (26% of the total) followed by tallow and lard (21%),
then ﬁsh oil (20.0%). Palm oils comprise 19.0% of the total
and vegetable oils 14.0%.
Concerning oilseed food industries (p. 17-20), in 1960
some 532,218 tonnes (metric tons) of soybeans were used
directly as foods or manufactured into foods in Japan.
Substantial amounts of peanuts and sesame seeds were also
so used. “The Japanese American Soybean Institute in Tokyo
is actively promoting U.S. soybeans for food uses and has
promoted soybeans as the meat of the ﬁeld because of the
excellence of their amino acids.”
Note: This is the earliest document seen (Jan. 2005)
containing the phrase “the meat of the ﬁeld.” Notice that
it refers to soybeans and was apparently coined by an
American organization in Japan.
“More soybeans are used directly for food than are
grown in Japan, and the cake and meal from an additional
420,000 tons of soybeans are now used each year. The main
soybean foods are: Miso, shoyu, tofu, aburaage (fried tofu),
frozen tofu, natto, kinako, monosodium glutamate (extract of
fermented soybeans and rice used as a seasoning compound;
a low-grade shoyu is a by-product), tonyu (soybean milk,
cooked water-extract of soybeans, not widely produced in
Japan at the present time).
Miso: There are about 3,200 to 3,800 miso plants
in Japan, and a large amount of home-made miso is also
produced. “About 117,600 tons of soybeans and 52,300
tons of defatted soybean meal (expeller cake is thought to
be the best) are required by this industry. Miso consumption
is estimated at 28.9 grams per capita per day.” Domestic
Japanese soybeans, such as white hilum soybeans from
Aomori are preferred to U.S. beans, which cook unevenly
because of their hard seed coats.
Shoyu: There are about 5,000 producers; some have
very large plants but many are small. Per capita consumption
is about 3 gallons per year. This requires about 18,500
tonnes of soybeans and 155,000 tonnes of defatted soybean
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meal per year. A small amount of soybean oil (about 1,000
tonnes/year) is skimmed off the top of shoyu and used for
a cutting oil. The cake that remains after pressing out the
shoyu contains 4% salt, but it is an ideal hog feed as well
as a fertilizer. Around 80,000 to 100,000 tonnes a year are
produced. A taru (4½ gallons) of shoyu wholesales for about
$3.60. A large volume of soy sauce is now being exported to
the USA.
Tofu: There are around 50,000 small tofu plants in
Japan. Their demand for soybeans is large and increasing.
In 1960 production of tofu and aburaage required 254,800
tonnes of soybeans and 20,000 tonnes of defatted soybean
meal. More soybeans and meal are used to make tofu than
any other food in Japan, followed by shoyu, then miso.
About three-ﬁfths of the soybeans used are imported. In
1960 production of frozen tofu required 27,100 tonnes of
soybeans.
In 1960 about 22,800 tonnes of soybeans were required
to make natto, 6,200 tonnes to make kinako, 64,800 tones of
defatted soybean meal were required to make monosodium
glutamate, and 10,000 tonnes of soybeans plus 30,000 tonnes
of defatted meal were required to make other soybean food
products [such as whole soybeans, soybean milk, etc.].
Address: USDA Fats and Oils Div.
3535. Greenlee, Sylvan Owen. 1961. Glycidyl ethers of
hydroxyphenylated petroleum resins. U.S. Patent 3,010,920.
Nov. 28. 7 p. Application ﬁled 4 May 1960.
• Summary: The main object of this invention is to provide
modiﬁed petroleum resins which can be thermoset, and
which readily react with cross-linking agents, thermosetting
resins or which self-polymerize to form infusible, insoluble
products–which can be used for protective coatings.
Note: Soy is mentioned only once in this patent, as
“trimerized soya bean oil acids” (Example 10b). Address:
343 Laurel Drive, West Lafayette, Indiana.
3536. Kimura, Tadashi; Yoshida, Keinosuke. 1961. Enka
biniru no jûgô ni kansuru kenkyû. XI. Enka biniru to
fuhôwa kôkyû arukôru no metakuriru-san oyobi akurirusan esuteru to no kyôjûgô [Polymerization of vinylchloride.
XI. Copolymerization of vinylchloride with methacrylates
and acrylate of long chain fatty alcohols]. Kagaku to Kogyo
(Osaka) (Science and Industry) 35(11):465-69. Nov. (Chem.
Abst. 56:14416b). [12 ref. Jap; eng]
• Summary: Copolymerization and acrylate of long chain
fatty alcohols. These alcohols prepared by reduction of
soybean oil and poppyseed oil. Address: Osaka Shiritsu
Kôgyô Kenkyû-jo Shoin.
3537. Stephens, James R.; Van Strein, Richard E. Assignors
to Standard Oil Company (Chicago, Illinois; a corporation
of Indiana). 1961. Compositions from trimellitic anhydride,
epoxys and fatty acids. U.S. Patent 3,012,979. Dec. 12. 2 p.

Application ﬁled 22 April 1959. [3 ref]
• Summary: Examples of oils that can be used in this process
include linseed oil, soybean oil, tung oil, castor oil and
perilla oil.
“Example: A mixture of 274 g. (1.42 moles) of
trimellitic anhydride and 414 g. (7.15 moles) of propylene
oxide was stirred at room temperature. One and fourtenths milliliter of pyridine was then added and the mixture
allowed to exotherm with intermittent cooling to keep the
temperature below the boiling point of propylene oxide
(37ºC.). After the exotherm ceased, the mixture was left
standing three days to complete the reaction. The resinous
product was ﬁltered under pressure, then precipitated by
agitating in a ‘Waring Blendor’ with 0.1 N NaOH. The
product was reagitated with 0.1 N HC1 and then with water.
It was ﬁnally dried under vacuum for several hours to yield a
white brittle solid.
“The above condensate had an acid number of 3,
a hydroxyl number of 178, an ester number of 464,
and a molecular weight of 2700 plus or minus 400 (the
molecular weight was determined in acetone solution by the
ebullioscopic method which is, unfortunately, very sensitive
to impurities such as water and propylene oxide).
“Forty grams of this condensate and 31 g. of soya fatty
acids were put into a ﬂask and heated. At 160ºC. the two
materials formed a homogeneous solution. The materials
were heated for 5 hours using rising temperatures from
160ºC. to 230ºC. When the heating was stopped the product
was a very viscous material having an acid number of 46.
“Tests of this viscous resin as a ﬁlm either direct or from
acetone solution show hard ﬁlms produced by air drying at
room temperature.” Address: Grifﬁth, Indiana.
3538. Mleziva, Josef; Jarusek, Jaroslav. 1961. [Thixotropic
bonding agents]. Czechoslovakian Patent 101,934. Dec. 15.
Application ﬁled 30 April 1960. (Chem. Abst. 59:4129a).
[Cze]*
• Summary: Epoxidized alkyl esters of soybean oil fatty
acids are used to prepare polyamide resins.
3539. Dybalski, Jack N.; Berenschot, Donald J.; Riegler,
Werner L. Assignors to Armour & Company of Delaware
(Chicago, 1Illinois; a corporation of Delaware). 1961.
Pigment composition and method of manufacture. U.S.
Patent 3,014,810. Dec. 26. 8 p. Application ﬁled 8 Sept.
1958. [8 ref]
• Summary: Concerns water-wet pigments for oil systems.
Speciﬁc examples of preferred quaternary ammonium
compounds include disoya dimethyl ammonium chloride,
dicoco dimethyl ammonium chloride, etc.
Note: Soy is mentioned 22 times in this patent, as
“soybean oil” and “soya amine.” Address: 1-2. Chicago; 3
Western Springs. All: Illinois.
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3540. La Barre, George D., Jr. Assignor to E.I. du Pont
de Nemours & Company (Wilmington, Delaware). 1961.
Coating compositions. U.S. Patent 3,014,881. Dec. 26. 9 p.
Application ﬁled 15 Sept. 1959. [3 ref]
• Summary: “This invention relates to novel coating
compositions of the baking type and more particularly to
liquid coating compositions in which the essential organic
ﬁlm-forming material is a mixture, at least ternary in
composition,...”
Note: Soy is mentioned 4 times in this patent, as
soybean oil, “soya lecithin” and “soya oil acids.” “Typical
useful glyceride drying oils are: linseed, oiticica, soybean,
tung, chinawood, safﬂower, sunﬂower, perilla, poppyseed,
cottonseed, and tall oil, and tall oil fractionated to remove
resin acids.” Address: Broomall, Pennsylvania.
3541. Williams, G.T.; Cox, P.D. 1961. An investigation into
drying phenomena experienced with alkyd resins based on
soya bean oil. J. of the Oil and Colour Chemists’ Association
44(12):851-68. Dec. (Chem. Abst. 56:7460g). [6 ref]
• Summary: “The problem of variable drying, particularly
with regard to the variation in the length of induction period
experienced with long oil pentaerythritol soya alkyds, is
examined with a view to establishing its cause and how it
can be resolved.” Address: Beck Koller & Co. (England)
Ltd., Edwards Lane, Speke, Liverpool, 24, England.
3542. Bain, W.M.; Circle, S.J.; Olson, R.A. 1961. Isolated
soy proteins for paper coating from a manufacturer’s
viewpoint. TAPPI Monograph Series No. 22. p. 20641. (Synthetic and Protein Adhesives for Paper Coating)
(Technical Assoc. of the Pulp and Paper Industry, New York).
[70 ref]
• Summary: Contents: Introduction. Types of commercial
soy protein: Unhydrolyzed types (“unmodiﬁed” or
“undenatured”), hydrolyzed types (of high, medium, low,
or extra low viscosity grades), chemically modiﬁed types
(acylated, hydrolyzed), enzyme-digested types (extensively
hydrolyzed, not suitable for adhesive purposes). Chemical
and physical properties of soy protein: Dispersion of protein
from defatted meal, protein fractions by electrophoresis,
“embryo” proteins, protein fractions by sedimentation in
the ultracentrifuge, behavior of the 11S protein, molecular
weight of unhydrolyzed soy protein, molecular weight
of hydrolyzed soy protein, viscosity-pH relationship of
unhydrolyzed and hydrolyzed soy proteins, amino acid
composition of soy protein. Isolated soy protein for coating
of paper and paperboard: Commercial isolated soy protein,
isolated soy protein solutions, plant procedures for dissolving
soy protein, isolated soy protein high solids coating colors,
procedure using sigma blade mixer, procedure using kinetic
dispersion mill, pigment formulations, isolated soy protein
in size press coatings, defoamers, preservatives, status of
isolated soy protein in paper coating. Isolated soy protein in

color coating and printing of Kraft linear board: Coating and
printing equipment, pigments, coating color formulation.
Isolated soy protein in coating and printing of wallpaper:
Preparation of soy protein solutions, defoamers, preparation
of top colors, water resistance, mixing equipment for
wallpaper colors, coating and printing equipment.
“Commercially signiﬁcant quantities of soy protein
suitable for paper coating applications ﬁrst became available
in the United States in 1937... Isolated soy proteins are now
routinely employed by many paper mills and converters
as binder in pigment coatings, as well as in other uses.
The quantity of soy protein used in coated papers in 1949
was estimated at 14,500,000 lb; in 1958 the quantity was
undoubtedly higher” (p. 206).
Enzyme-digested types of commercial soy protein are
“extensively hydrolyzed to a point where they are classed as
polypeptides rather than proteins, and are no longer useful as
adhesives.”
Note: This is the earliest English-language document
seen (Aug. 2003) with the term “isolated soy proteins” (or
“isolated soy protein”) in the title. Address: 1&3. Industrial
Protein Sales; 2. Research Lab. All: Chemurgy Div., Central
Soya Co., Inc., Chicago 39, Illinois.
3543. Rodale, J.I. ed. 1961. How to grow vegetables and
fruits by the organic method. Emmaus, Pennsylvania: Rodale
Books, Inc. 926 p. See p. 507-09. Illust. Index. 23 cm.
Reprinted in 1974.
• Summary: In the large Section 2, “Organic vegetable
culture: A complete listing,” is a subsection titled “Soybean”
(p. 507-09) with the following contents: Introduction, brief
history [inaccurate], and nutritional value. Range and soil.
Seed. Planting. Enemies. Harvest. Focuses on how to grow
“vegetable soybeans” using the organic method.
“Two types of soybeans are now cultivated in this
country, out of the hundred or more varieties of the Orient.
Field soybeans are used to make hay, for seed, for green
manure and in combination with sorghum, for silage. The
seed is a rich source of oil which has industrial as well as
culinary uses. Vegetable soybeans are used green like peas or
lima beans; dried, like navy beans, or are sprouted like Mung
beans. Soybean protein is more complete than the protein
found in any other vegetable. Soy ﬂour is a valuable protein
additive to baked products and is used for diabetics because
it is low in carbohydrates. Soy milk and cheese [tofu] are
useful for babies and children suffering from cow’s milk
allergies. Soy meal, like cottonseed meal, is a rich source of
nitrogen when used as a fertilizer.”
“Tests at Iowa State have shown that the best way to
plant soybeans is to plant several varieties, maturing in
different periods, at the same time. Judging by gustatory
as well as horticultural standards, Iowa State recommends
Sac, maturing in 9 weeks, Kanro, maturing in 10 weeks and
Jogun, maturing in 12 weeks. These may be expected to
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supply green beans for the table during the late summer.”
Photos show: (1) Wilbert Walker, a Pennsylvania
organic gardener, with a sprawling vegetable soybean plant
in his garden. (2) A close-up of soybean pods on a soybean
plant. Address: Editor-in-Chief, Rodale Books Inc., Emmaus,
Pennsylvania.

maker, in some small measure and that you will not only let
us have your comments but will also feel at liberty to write
to us about any special problem–our laboratory stands ready
at all times to assist in solving speciﬁc problems.” Address:
32-30 61st St., Woodside, Long Island 77, New York. Phone:
AStoria 4-4350, 4-4351. Cable address: Armandmay.

3544. Schwalbe, H.C. 1961. Isolated soy proteins from a
user’s viewpoint. TAPPI Monograph Series No. 22. p. 167205. (Synthetic and Protein Adhesives for Paper Coating)
(Technical Assoc. of the Pulp and Paper Industry, New York).
[43 ref]
• Summary: Properties of isolated soy proteins: General
properties, high shear viscosity of commercial proteins,
low shear viscosity of commercial proteins, alkali and
temperature effects on viscosity, effects of ﬂuidizers.
Preparation of coating colors: Adhesive demand of pigments,
separate pigment and protein dispersion, dispersion of
dry pigments with protein, protein shock, comparison
of dispersion procedures, effect of protein viscosity and
temperature at high color solids, evaluation of coating colors
at low solids, defoamers, lubricants, preservatives, increased
water resistance. The application of coating to raw stock:
Adhesive strength of coated paper, rawstock coverage,
coating color freeness, coating pattern, coat setting.
Soy proteins have the distinct advantage of being
processed in modern chemical plants where the quality and
viscosity can be closely controlled. In 1937 the ﬁrst soy
protein was put on the market as a substitute for the available
adhesive. Address: Mead Corp., Chillicothe, Ohio.

3546. Zielinski, W.L., Jr.; Moseley, W.V., Jr.; Bricker, R.C.
1962. Esame critico dell’uso della gascromatograﬁa per
la determinazione quantitativa del contenuto in olio dei
rivestimenti organici pitturati [A critical examination of the
use of gas chromatography for the qualitative determination
of the oil content in organic coatings]. Rivista Italiana delle
Sostanze Grasse 39(1):9-14. Jan. (Chem. Abst. 61:3303e).
[17 ref. Ita; fre; eng; ger]
• Summary: “These investigations indicate that gas
chromatography is a useful tool in the examination of oil
content in organic coatings.” Address: Virginia Dep. of
Agriculture, Div. of Chemistry and Foods, Richmond,
Virginia.

3545. American Lecithin Co. 1961? Low cost carton
inks. Data-gram from the Alcolec Laboratory NK #2. 1 p.
Undated.
• Summary: “In our last letter, we discussed the use of our
ﬂuid Alcolec S lecithin in black inks. In this letter we hope to
help you make cheaper carton inks.
“As all ink makers know, most carton inks are made up
of a combination of linseed and mineral oil resin varnishes,
being formulated with one thought in mind–and that is, that
the ﬁnal cost must be as low as possible.
“With this objective, the ink chemist tries to use as much
‘cheap varnish’ of the mineral oil type as possible. There are
times when he can use a maximum amount without the loss
of ﬂow, depending on the type pigments used; then again
there are times when due to pigmentation all ﬂow is lost,
in which case the ink chemist is forced to use more linseed
varnish, resulting in a more costly ink.
“It has been our experience that by incorporating a
minimum amount of linseed and using 2 to 3% of Alcolec ‘S’
in the formula, it is possible to ‘crowd’ more cheap varnishes
into the ﬁnished ink, without the loss of ﬁnal ﬂow, all this
with a substantial saving in money.
“It is hoped that these bulletins will help you, the ink

3547. Fareri, Elizabeth L.; Pellegrini, John P., Jr. Assignors
to Gulf Research & Development Co. (Pittsburgh,
Pennsylvania, a corporation of Delaware). 1962. Liquid
hydrocarbon fuel compositions. U.S. Patent 3,020,135. Feb.
6. 6 p. Application ﬁled 28 Dec. 1959. [5 ref]
• Summary: Concerns copolymeric additives for liquid
hydrocarbon fuels. Soy is mentioned 4 times in this patent,
as “soya fatty acids” and “’soya’-alkyltrimethylammoniurn
methacrylate.”
Note: A early U.S. patent in which a woman is the lead
inventor. Address: Pittsburgh, Pennsylvania.
3548. Owens-Corning Fiberglas Corporation (a Corporation
of Delaware). 1962. Methods and materials for the ﬁnishing
of ﬁbrous glass fabrics. British Patent 938,642. Date
of application and ﬁling complete speciﬁcation: 9 Feb.
1962. 7 p. Complete speciﬁcation published: 2 Oct. 1963.
Application made in the USA: 24 Feb. 1961.
• Summary: Epoxidized soya oil is used in making ﬁbrous
glass materials. Address: Toledo, Ohio.
3549. Toyo Spinning Company Ltd. 1962. Preparation of
graft copolymers. British Patent 943,171. Date of application
and ﬁling complete speciﬁcation: 9 Feb. 1962. 8 p. Complete
speciﬁcation published: 4 Dec. 1963. Application made in
Japan: 9 Feb. 1961.
• Summary: Concerns protein-acrylonitrile graft copolymers.
Acrylonitrile is polymerized with a protein (such as soybean
protein) to give a homogeneous, spinnable solution. The
resulting ﬁbers are white, glossy, and readily dyed. Address:
8, Dojima-Hamadori, 2-chome, Kita-ku, Osaka, Japan.
3550. Eberhard, John F. Assignor to Dow Chemical Co.
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(Midland, Michigan; a corporation of Delaware). 1962.
Well fracturing liquid. U.S. Patent 3,022,249. Feb. 20. 5 p.
Application ﬁled 12 Aug. 1959. [5 ref]
• Summary: “Fluids contained in subterranean strata are
removable only when such strata are permeable to some
extent and the ﬂuid therein is subjected to a pressure
differential. The greater the degree of permeability of the
strata, the less resistance is offered to the movement of the
ﬂuid through or from such strata. Likewise, the greater the
pressure differential, the more rapidly and completely the
ﬂuid can be removed from the formation.
“Therefore, permeability and pressure differential
are essential for the removal of ﬂuids from subterranean
formations, and when such conditions do not exist, ﬂuids
remain locked in strata comprising such formations unless
the strata are rendered permeable and are made accessible to
outside pressures.
“When a subterranean formation, containing a ﬂuid,
e.g., water, brine, oil or natural gas, is penetrated by a well,
such formation is usually permeable to a sufﬁcient extent to
permit some passage therethrough of the ﬂuid.”
Soy is mention 59 times in this patent, as “soya ﬂour,”
“dehulled soy beans,” “pressed soy bean cake” or “soy bean
ﬂour.”
Commercial soya ﬂours include Soyalose 105 (low fat
soya ﬂour), Soyaﬂuf [sic, Soyaﬂuff], Soyarich, and Central
200 (Col. 4). Address: Tulsa, Oklahoma.
3551. Schroeder, Herbert M.; Waythomas, Donald J.
Assignors to Textron Inc. (a corporation of Rhode Island).
1962. Urethane-modiﬁed vegetable oil. U.S. Patent
3,022,326. Feb. 20. 3 p. Application ﬁled 29 Oct. 1958. [10
ref]
• Summary: “The present invention relates to urethane
modiﬁed vegetable oils capable of forming ﬁlms which are
very ﬂexible and which are substantially non-embrittled with
age.
Note: Soy is mentioned twice in this patent, as “soybean
oil” which is a semi-drying oil. Address: 1. Williamsville; 2.
Lancaster. Both: New York.
3552. Mankato Free Press (Minnesota). 1962. 60,000
bushels of soybeans processed: Daily at Honeymead. Feb.
23.
• Summary: Honeymead Products Co. of Mankato is the
“world’s largest processor of soybean products.” Fully 60%
of the soybeans grown in Minnesota are processed at this one
plant. Honeymead’s soybean products include 44% soybean
oil meal, 50% soybean oil meal, Lamisoy soy ﬂour, lecithin,
fully reﬁned & deodorized soybean oil, crude soybean oil,
toasted soy ﬂour, brew ﬂakes, degummed oil, once-reﬁned
oil, shell drain oil, clabber oil, and acidulated soap stock.
In addition, Honeymead processes ﬂax only at a recently
purchased company in Minneapolis.

Honeymead’s clearing ofﬁce in Chicago (Illinois) buys,
sells, and hedges on the Chicago Board of Trade, where
Honeymead has at least 5 men in the pits. A large photo
shows the Honeymead ofﬁce at 320½ Warren Street, where
incoming grain prices from Chicago are posted.
Note: Talk with Lowell Andreas. 2003. July 23. In
1962 the Honeymead plant in Mankato was the world’s
largest single soybean processing plant. However it was
Honeymead’s only plant, so there were other companies
(such as Cargill, ADM, and Central Soya) that processed
more soybeans in total at the multiple plants owned by
each. The ﬂax processing company that Honeymead had
just purchased in Minneapolis was Minnesota Linseed Oil
Co. at Fridley, a suburb of Minneapolis; Ray Lindquist was
manager before and after Honeymead bought the plant. Most
of the soybeans grown in Minnesota and not processed at
the Honeymead plant were shipped out of state. Although
ADM also had a plant in Mankato, the Honeymead plant got
much more and better coverage in local newspapers mainly
because Honeymead was a locally owned company that
contributed hugely to the Mankato economy, and was about
twice as large as ADM. In addition, the publisher of the
Mankato Free Press and Lowell were close friends.
3553. Mankato Free Press (Minnesota). 1962. Mankato ﬁrm
processes products from soybeans: Archer-Daniels-Midland.
Feb. 23.
• Summary: Alan D. Colby, manager of the ADM plant
in Mankato, Minnesota, says he processes soybeans into
better foods, ﬁbers, plastics, coatings, and hundreds of other
products. In 1961, the U.S. produced a record 693 million
bushels of soybeans, up more than 25% from the previous
year, while Minnesota’s 56.2 million bushes were up 34%
from the 1960 crop.
ADM, a research-minded company, is ﬁnding new
industrial and nutritional uses for soybeans. ADM’s soy
ﬂours are used in the Food for Peace program and in milk
replacements, their high quality soybean meal is a major
ingredient in livestock and poultry feeds, and their soy
protein for human foods is used “in the form of dairy
products, beefsteaks and chicken.” A new ADM soy product,
Ardex 550, is a protein supplement for macaroni and
spaghetti products and a replacement for dry milk solids in
bread.
The major uses for soybean oil are in the manufacture of
margarine, shortening, and cooking and salad oils. But it is
also a key ingredient in many industrial non-foods products
such as paints, varnishes and other protective coatings, of
linoleum, oil cloth, foundry core oils, printing inks, synthetic
rubber, plastics, and many industrial chemicals with highly
specialized uses.
Kaysoy ﬂour, made in Mankato, is the basis for
adhesives used mainly by the plywood and wallpaper
industries. “Soybean meal can be further processed into
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synthetic textiles...”
ADM’s plant contributes more than half a million
dollars to the Mankato community each year: $476,000 in
wages and salaries, and $100,000 in real estate and personal
property taxes. It also spent more than $25,000 in Mankato
buying supplies.
A large photo shows the ADM plant at Third Ave. and
Harper St.
3554. Greenlee, Sylvan O.; Pearce, John W. Assignors
to S.C. Johnson & Son, Inc. (Racine, Wisconsin). 1962.
Epoxide conversion of unsaturated acids. U.S. Patent
3,023,178. Feb. 27. 5 p. Application ﬁled 30 June 1955. [13
ref]
• Summary: Concerns polyepoxide–unsaturated acid baked
coatings. Soy is mentioned twice in this patent, as “soya fatty
acids” and “epoxidized soya bean oil” (marketed as Adamex
710 by Archer-Daniels-Midland Co.). Address: Racine,
Wisconsin.
3555. Commercial Solvents Corporation. 1962. [Alkyd
resins for paints]. Belgian Patent 613,028. Feb. 15. (Chem.
Abst. 57:11339a). [Fre]*
• Summary: On 25 Jan. 1961 the U.S. application for this
patent was ﬁled. A mixture of soybean oil and glycerol are
used.
3556. Edson, Peter. 1962. Soybeans fastest growing U.S.
industry: Will crop prevent famine? Soybean Digest. Feb. p.
4. Reprinted from Waterloo Daily Courier, Jan. 12, 1962.
• Summary: From 1948 to 1958, the crop grew at the rate of
7.6% a year.
3557. Soybean Digest. 1962. Edible gels and foams: made
from soybean protein. Feb. p. 18.
• Summary: “Edible gels and foams made from reﬁned
soybean protein, potentially useful as food and industrial
products, have been produced by U.S. Department of
Agriculture chemists in research to ﬁnd additional market
outlets for soybeans.
“The new products, developed at the Northern
Utilization Research and Development Division, Agricultural
Research Service, in Peoria, Illinois, can add variety to
diets and improve nutrition, especially in countries where
meats are less plentiful than they are in the United States.
A combination of the reﬁned soybean protein and cereal
products, the researchers believe, would provide a diet well
balanced in amino acids.
“The gels and foams may also prove useful in industry–
for example, as glues, binders, coatings, and thickening
agents, according to A.C. Eldridge, W.J. Wolfe, and A.M.
Nash, who worked out laboratory procedures for making the
new products. The studies were conducted under leadership
of A.K. Smith, head of protein investigations, and J.C.

Cowan, chief of the Division’s oilseeds laboratory.
“The gels revert to liquid when heated and thicken
again when cooled. They are the ﬁrst heat-reversible gels to
be made from a vegetable protein. The foams are unusually
stable–several times more so than other foam products tested
for comparison. Both of the products are bland in taste and
appearance. In laboratory tests, they proved compatible with
various added ﬂavoring and coloring materials.
“Development of pilot-plant procedures for producing
the new gels and foams has not yet been attempted. But the
simplicity of the laboratory procedure–plus the commercial
availability of the starting material, soybean protein–
indicates commercial production would be feasible.
“The soybean protein used in making the gels and foams
was extracted by acid precipitation from soybean meal. The
extracted protein was treated with an alcohol solution to
remove water and fatty materials (lipids), then neutralized
with sodium hydroxide. The resulting product was sodium
proteinate, which is soluble in water. If heated and whipped,
proteinate solutions form foams; if allowed to cool, they
form gels. When reheated, the gels return to liquid.
“A main key to success of the new method is correct
concentration of the alcohol solution used to reﬁne the
soybean protein. The researchers found that any one of
three solutions–95% methyl, 86% ethyl, or 82% isopropyl
alcohol–removes lipids that apparently prevent the gelling or
whipping of less reﬁned protein.
“The method of making the new gels and foams is
based on earlier studies by Northern Division chemists, who
reﬁned soybean protein and described some of its properties.
“Other soybean products developed at Peoria include
protein-rich miso and tofu, traditional Japanese foods, from
U.S. soybeans (Press Release USDA 158-60) and Gelsoy,
the ﬁrst vegetable protein found to have gelling properties.
Gelsoy can also be whipped, but being less reﬁned, it does
not form heat-reversible gels. Still other uses developed
for soybean protein include glues for paper lamination and
plywood, and soybean ﬂour for enriching food products.”
A photo shows soybean protein gel being “topped with
foam from the same source to demonstrate a heat-reversible
vegetable protein gel developed by USDA chemists.”
3558. Soybean Digest. 1962. Central Soya to build Promosoy
plant in Illinois. Feb. p. 28.
• Summary: The new plant will be constructed at Central
Soya’s existing facility at Gibson City, Illinois, according
to Dale W. McMillen, Jr., company president. “Promosoy
is a new concentrated soy protein food product, containing
over 70% protein. Developed at Central’s chemurgy division
laboratories in Chicago, Promosoy has been in production at
the company’s Chicago plant for about a year, with capacity
virtually sold out in recent months.” The product is been
especially widely used by the baking industry. Production
of Promosoy in Chicago will continue, even after it starts to
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be made at the new plant in Gibson City–expected by about
Sept. 1.
Note 1. This is the world’s second concentrated soy
protein, after that developed by Grifﬁth Laboratories in about
1960.
Note 2. This is the earliest English-language document
seen (Nov. 2015) that uses the term “concentrated soy
protein” to refer to a product containing 70% protein on a
dry-weight basis.
Note 3. This is the earliest document seen (Nov. 2015)
that uses the word “Promosoy” to refer to Central Soya’s
new concentrated soy protein; it’s previous trade name was
“Protein 70.”
3559. Layman, Ralph Earl, Jr. Assignor to American
Cyanamid Company (New York, NY; a corporation of
Maine). 1962. Resinous coating composition. U.S. Patent
3,025,251. March 13. 3 p. Application ﬁled 10 Aug. 1959. [3
ref]
• Summary: Concerns aqueous melamine-fatty acid primers
and enamels. Soy is mentioned only once in this patent, as
“soya oil.” Address: Stamford, Connecticut.
3560. Tritsch, Ludwig. Assignor to Kendall Company
(Boston, Massachusetts). 1962. Pressure-sensitive adhesives
and tapes containing same, said adhesive comprising a
rubber, a tackifying resin and an epoxy compound. U.S.
Patent 3,027,337. March 27. 5 p. Application ﬁled 18 May
1959. 3 drawings. [3 ref]
• Summary: Vinyl-backing for pressure sensitive tapes. Soy
is mentioned 5 times in this patent, as “epoxidized soybean
oil” and “epoxidized soybean oil fractions.” Address:
Wilmette, Cook Co., Illinois.
3561. Miller, W.R.; Teeter, H.M.; Schwab, A.W.; Cowan,
J.C. 1962. Alkyd resins modiﬁed with cyclic fatty acids. A
preliminary evaluation. J. of the American Oil Chemists’
Society 39(3):173-76. March. [9 ref]
• Summary: “Resins modiﬁed with 78% pure cyclic acids
show deﬁnite improvement in drying time, hardness, and
chemical resistance in air-dried ﬁlms, and an almost equal
improvement in baked ﬁlms, over resins obtained with
other modiﬁers. Soybean fatty acids were included in the
comparisons.” Address: Northern Regional Research Lab.,
Peoria, Illinois.
3562. Armour & Company (a Corporation of Delaware).
1962. Improved composition and process for treating
metals. British Patent 951,729. Date of application and
ﬁling complete speciﬁcation: 4 April 1962. 3 p. Complete
speciﬁcation published: 11 March 1964. Application made in
the USA: 5 April 1961.
• Summary: Quaternary ammonium compounds derived
from soybean oils remove scale and oxide from metal

surfaces. Address: 401 North Wabash Ave., Chicago, Illinois.
3563. Bralley, James A.; Wolff, Hans. Assignors to A.E.
Staley Manufacturing Co. (Decatur, Illinois). 1962. Polymers
from polyepoxy acid esters and boric acid. U.S. Patent
3,030,392. April 17. 2 p. Application ﬁled 24 June 1958. [7
ref]
• Summary: “This invention relates to new compositions of
matter comprising the condensation products of polyepoxy
fatty acid esters with polybasic inorganic acids. We have
discovered that new and useful substances are obtained by
reacting polyepoxy fatty acid esters with polybasic inorganic
acids in the absence of catalysts.
Note: Soy is mentioned 8 times in this patent, as
“epoxidized soybean oil,” “soybean fatty acids” and
“epoxidized methyl esters of soybean fatty acids.” Address:
Decatur, Illinois.
3564. Komori, Saburo; Shigeno, Yoshihiro. Assignors
to Riken Vitamin Oil Company, Ltd. 1962. [Epoxidation
of soybean oil esters]. Japanese Patent 1114. April 30.
Application ﬁled 26 March 1959. 2 p. (Chem. Abst.
59:6581g). [Jap]*
• Summary: The main starting material is soybean oil with
an acid value of 0.5, saponiﬁcation value of 192.6, and
iodine number of 135.1. The main end product is epoxidized
soybean oil.
3565. Johnson, Dale W.; Lighter, Willard C. 1962. Growth
developments in soybean products. Condensation of a paper
presented at Meeting of the Chemurgic Council, 13 April
1962. 12 p. 28 cm.
• Summary: “Much has been said about various aspects of
the soybean industry, and most people are well acquainted
with the growth of this industry and many of the diversiﬁed
products which have resulted. This presentation will stress
the protein-containing products, with emphasis on the more
recently developed protein products of interest to the food
industry, and certain other aspects pertaining thereto.
“Change in Values of Oil and Meal: The original interest
in the soybean, in the United States, aside from its value in
putting nitrogen in the soil and the plowing under of soybean
crops for fertilizer, was for its oil, with the meal portion of
relatively minor interest. As time progressed, the importance
of meal in animal feeding became apparent, so, as a result,
there has been a shift in the relative economic value of the
protein-containing and the oil portions of the soybean. For
example; even as late as 1951, the approximate value of the
oil and meal in 100 pounds of beans was, respectively, $3.70
and $2.80 (based on ceilings at that time) or a ratio of oilto-meal value of around 1.3. This compares, based on the
market of April 4, 1962, with values of $1.82 for the oil and
$2.28 for the meal, or an oil-to-meal value ratio of less than
0.8; in other words, in 1951, the value of the oil was about
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30% more than the meal portion, while today, the oil is worth
20% less than the meal. This change in relative value is due
to the increased demand for meal in livestock feeding and
the relative position of soybean oil to other oils in the world
market.
“The production of specialty products from the soybean
essentially dates back to the middle ‘30’s when the solvent
extraction process was introduced.
“Soy Lecithin: In 1935 soy lecithin was one soy product
which, for practical purposes, was not being produced in
the U.S. It grew to an estimated 15 to 20,000,000 pounds
production by 1951, while today it is estimated to be about
50 to 60,000,000 pounds per year. This product, which is
removed from crude soybean oil, could theoretically be
produced in this country at double the present production
ﬁgure if all the oil were degummed. Soy lecithin is used in
literally hundreds of applications, from gasoline to beverage
products and from rubber goods to chewing gum. Soy
lecithin has peculiar properties of emulsifying, wetting,
moisture-holding, dispersing and release which result in its
use, either alone or in combination with other agents, giving
desired characteristics to a wide range of industrial and food
products.
“By way of a side-light, in view of the fact that
soy lecithin is a good source of the so-called essential
unsaturated fatty acids, there has been interest in its use for
lowering blood cholesterol. Experiments were conducted
in the laboratories of The Central Soya Company, with rats,
where half of the fat in the diet of these rats was replaced
with soy lecithin. These animals were allowed to live their
normal life span. On analysis of the data, it was found that
the rats on the lecithin containing diets lived on the average
of about 10% longer than those on the control diet without
added lecithin.
“Soy Flour and Grits: Although soy ﬂour and grits in
both foods and specialty industrial products, today, do not
represent more than 2 to 3% of the beans crushed, the use
of these materials in a wide variety of foods is steadily
increasing. While it has long been recognized that the protein
in soy ﬂour and grits is of excellent quality and can be used
to improve the protein quality and increase the protein
quantity in many foods, its use in foods (baby foods and
pet foods excepted) has been primarily of interest because
of certain functional characteristics which results in foods
with better acceptance by the consumer. More recently,
there has been a considerable increase in interest among
food manufacturers in the use of these products to improve
nutritional value. Deﬁnitions of Soy Protein Products
“More recent developments in specialty products, which
are the result of expanded chemurgy, include isolated soy
proteins for both food and industrial use and soy protein
concentrates primarily for food use. Deﬁnitions for these
products were developed by interested people in the soy
industry, and submitted to the Food and Drug Administration

for their concurrence:
“Soy ﬂour and/or soy grits is the mechanically classiﬁed
product obtained from high quality, sound, clean, dehulled
soybeans by processing so as to yield products, on a
moisture-free basis, in a range of 40 to 60% protein (N x
6.25), and a ﬁber maximum of 3.5%, with a variable fat
content.
“Soy protein concentrate is a product prepared from
high quality, sound, clean, dehulled soybeans by removing
most of the oil and water soluble non-protein constituents
and shall contain not less than 70% protein (N x 6.25) on a
moisture-free basis.
“Isolated soy protein is the major proteinaceous fraction
of soybeans prepared from high quality, sound, clean,
dehulled soybeans by removing a preponderance of the
non-protein components and shall contain not less than 90%
protein (N x 6.25), on a moisture-free basis.
“Industrial Proteins: Isolated soy proteins for industrial
use have been produced commercially for approximately 25
years [i.e., since about 1937]. At the present time, there are
three major producers of these products, and the estimated
production is probably in a range of 40 to 50,000,000
pounds per year. The major uses for industrial isolated soy
protein are as a binder for mineral coated paper, paperboard
and joint cements, as a stabilizer in latex base paints, and
a number of more minor uses, such as printing inks, shoe
polish, some specialty coatings other than paper, specialty
adhesives, etc. There has been some concern that some of
the newer chemical polymers might eventually take over the
role of isolated soy proteins in these applications. However,
it appears that with expanded research and development to
produce chemically modiﬁed isolated soy proteins, the use of
these products may be extended in known applications and in
applications yet to be discovered.
“Protein for Food: There is no question that for food
use the protein of the soybean is the lowest priced, high
quality protein available in commercial quantities in these
United States. With soybean production at present levels and
indications that these levels can be easily increased, the food
manufacturers realize that, as demand increases, there is little
likelihood the price of protein from soy will increase to any
appreciable degree. Actually, as demand increases with larger
production facilities and improved processes, these prices
more than likely will decrease, giving the food manufacturer
and ultimately the housewife and her family lower priced
high quality protein-containing foods.
“It should be pointed out that there are big differences
in protein, from the standpoint of functional and nutritional
characteristics. These differences exist in proteins from
different sources and can be varied with a single type of
protein product, depending on factors in processing. From
the nutritional standpoint, in the human, the quality of a
protein is dependent upon amino acid composition with
particular recognition of the 8 essential amino acids. Also,
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in speaking of protein quality, or nutritional value, one
must consider the animal being fed, because the amino acid
requirement of different animals is not the same.” Continued.
Address: Central Soya Co., Inc., Chemurgy Div. Johnson’s
present address: Crest Products, Inc., 4830 S. Christiana
Ave., Chicago 32, Illinois.
3566. Johnson, Dale W.; Lighter, Willard C. 1962. Growth
developments in soybean products (Continued–Document
part II). Condensation of a paper presented at Meeting of the
Chemurgic Council, 13 April 1962. 12 p. 28 cm.
• Summary: (Continued): “It is very difﬁcult to carry out
accurate studies to determine the amino acid requirements
of the human. Age, sex, state of health, size, hereditary
characteristics, which indirectly control metabolic functions,
geographical area, degree of activity of individuals, and
a host of other factors, have an inﬂuence on total protein
intake need and amino acid requirements. The best that can
be done is to make reasonable ‘guesstimates’ as to these
requirements.
“The perfectly balanced protein would be one which,
when a given individual or individuals take in the optimum
amount, supplies all of the amino acids in the exact
proportion that is required to build body tissue and maintain
exact nitrogen equilibrium.
“It is common practice for nutritionists to use the white
rat for evaluating protein quality. Unfortunately, there
has been no true standardization of technique and diets
between different laboratories. When diet composition and
concentrations of dietary protein in these diets is considered,
it is very difﬁcult to convert data from such experiments
directly to the human. It seems to be the usual practice to
feed protein at levels near stress conditions, which usually
do not exist in actual human feeding. Another common
fault in judging values of proteins is the feeding of single
sources of protein and the making of judgements based on
the results obtained on these single proteins. When one feeds
rats various proteins at higher than the common experimental
level of approximately 10%, let us say up to levels of 20 to
25%, the differences between the so-called poorer quality
and the better quality proteins are not nearly so evident.
“Results of feeding studies from many laboratories
prove that the use of soy proteins, either in the form of soy
ﬂour and grits or the specialty protein products, can be used
advantageously to give the public higher protein foods with
better protein quality at relatively low cost.
“Protein Costs in Food: It is recognized that when
a housewife buys an item in the grocery store or meat
market, she is usually concerned only about the price she
pays for the item in the package. She is not concerned
about the detailed nutritional values, although she realizes
the necessity for food in order to keep her family in good
health, nor does she consider what she is paying for speciﬁc
nutrients. Following are some data which give an indication

as to what the housewife is paying for protein in those foods
which do furnish dietary protein. These costs for protein are
based on the retail prices for certain items in the grocery
store; ﬁguring that the fat in these products is worth 20c per
pound, the carbohydrate (sugars and starch) is worth 10C per
pound and that the moisture, vitamins and minerals do not
contribute to the value. On this basis, in dairy items, the price
for protein will run from approximately $1.50 to $2.75 per
pound. In meat and poultry items, from approximately $2.00
to $7.00 per pound. In ﬁsh, from $3.00 to $5.00 per pound.
In eggs, around $3.00 per pound and in bread, around $2.00
per pound.
“When one considers that the protein in soy ﬂour
and grits, at the commercial level, on this same basis
of calculation, is around 6½¢ per pound, in soy protein
concentrates about 30¢ per pound and isolated proteins,
about 40¢ per pound, and, considering that the major costs
in food items is in packaging, labor, distribution, etc., rather
than ingredients, it is obvious that the addition of small
amounts of soy protein to such products to get improved
nutritional value and increased protein content, really would
contribute little to the cost per pound at the retail level of
grocery items so fortiﬁed.
“As an example of such fortiﬁcation, we have made
a calculation based on macaroni products. In a macaroni
product selling at 25¢ per pound, at the retail level, (and this
may be slightly low) and using a value of 10¢ per pound
for the starch, ignoring fat, since there is very little there,
the consumer is paying $1.37 per pound for protein. A
good average ﬁgure for the protein content of macaroni, as
purchased in the store, is around 12.7%. If a manufacturer
were to prepare a macaroni product with the addition of
approximately 14 pounds of an isolated soy protein to 86
pounds of Semolina, it would nearly double the protein
content of the product. Based on present market costs for
these protein materials, the cost of the product, at the retail
level, to maintain the same proﬁt level, as with the nonfortiﬁed product, would be increased approximately 6¢
per pound. But, let us assume that we increase the retail
value to 35¢ per pound, giving the macaroni manufacturer
and dealer a little higher proﬁt on an upgraded product,
now the consumer is paying less than $1.19 per pound,
as compared to the $1.37 per pound for the protein but,
it should be emphasized, the quality of the protein in the
fortiﬁed macaroni, on an equal protein basis, would be more
than doubled. Since in such a product we have doubled the
protein content and doubled the protein quality per unit of
protein, on a per serving basis, with the fortiﬁed product, she
would be getting about 4 times as much protein value for
nearly the same cash outlay.
“On the surface, it might appear that soy products are
trying to compete to take away business from grain, meat
and dairy products, but, in the American dietary, there is no
need for such concern, because through the use of various
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mixtures of these materials, we can upgrade the nutritional
quality of many food items and even increase the demand
for all types of food products by using proper combinations.
With the publicity given to the undesirability of calories from
starch and fats, there is a place for soy products to ﬁt into
foods containing fats and starch to make food items more
acceptable to the public through improved nutrition and
physical characteristics.
“Isolated Soy Proteins: There is interest in the isolated
proteins to take advantage of its nutritional value and the
whipping, gelling, thickening, emulsifying, stabilizing,
ﬁlm-forming, moisture-holding, fat binding, adhesive,
cohesive and dough-forming properties. There is not an area
of the processed food ﬁeld where the isolated soy proteins
cannot ﬁnd a place. Their use may be only for nutritional
purposes or nutritional value plus certain desirable physical
characteristics imparted to foods.
“In the case of white ﬂour, the ﬁrst limiting amino
acid is lysine. The use of isolated soy proteins, along with
these grain products, helps to give a better overall balance
of amino acids, resulting in improved nutritional value.
Studies have shown that the addition of 10% isolated soy
protein, based on the ﬂour, in making bread, will increase the
protein content of such a loaf by about 75% but will improve
the nutritional value by 200 to 300%. This nutritional
improvement can be obtained through the addition of about
0.25% lysine to white ﬂour. However, the addition of lysine
does not result in increased protein content. Interestingly
enough, the addition of lysine, along with the soy protein,
gives a further boost to the protein value of such a bread by
an additional 30 to 40%, making it possible to have a bread
with a protein value nearly equal to that of meat.
“Nutritionists agree that the ideal situation would
be to have every mouthful of food that we take perfectly
balanced insofar as nutrients are concerned. From a practical
standpoint, this could not be done with all types of foods
or beverages which we eat, but some standard foods can be
markedly improved.
“The isolated soy protein and protein concentrates have
a place in the meat industry where they serve as binders
to emulsify fats and hold moisture, giving these products
better slicing and chewing characteristics making them more
acceptable to the consumer. Shrink in processing is reduced
and shelf life increased.
“The isolated soy protein products, along with
ﬂavor, carbohydrates, fats, minerals and vitamins, make
it possible to manufacture tailor-made foods from a
nutritional standpoint, with a variety of shapes and physical
characteristics. These proteins can be spun into ﬁbers, which
with added ﬂavors have characteristics of meats. It is also
possible to simulate many dairy-type products, such as
coffee cream, whipped cream, sour cream, ice cream, and
cheese, using isolated soy protein in combination with other
ingredients” (Continued). Address: Central Soya Co., Inc.,

Chemurgy Div. Johnson’s present address: Crest Products,
Inc., 4830 S. Christiana Ave., Chicago 32, Illinois.
3567. Johnson, Dale W.; Lighter, Willard C. 1962. Growth
developments in soybean products (Continued–Document
part III). Condensation of a paper presented at Meeting of the
Chemurgic Council, 13 April 1962. 12 p. 28 cm.
• Summary: (Continued): “Soy Protein Concentrates: The
soy protein concentrates generally do not have the physical
characteristics for as diversiﬁed use as the isolated soy
proteins. However, there are many food applications where
they would ﬁt and will ﬁt in processed foods. In some areas
they will be more acceptable than the isolated proteins,
because they can be produced to sell at about 25% less, on a
protein basis, than the isolated soy proteins.
“World Protein Needs: Most of you know we are
presently in a world food deﬁcit insofar as proteins
are concerned. According to ﬁgures issued by the U.S.
Department of Agriculture in 1961, a ﬁrst approximation
shows that in 1958, worldwide, we had a shortage of protein
calculated on the following shortage basis: animal protein,
calculated as non-fat milk solids, 1,647,000 metric tons;
pulse protein in terms of beans and peas, 352,000 metric
tons; and other proteins in terms of wheat, 32,815,000
metric tons. These calculations were made on the basis of
the amount of protein as animal protein to bring the daily
intake up to 7 grams. After this was satisﬁed, the pulses
were calculated to bring protein up to 17 grams from animal
and pulse protein sources combined, and the remainder as
wheat, to bring the total up to 65 grams. If we calculate this
as 100% protein, as protein from these sources, we were
short 5,420,000 metric tons of protein. This is equivalent to
523,000,000 bushels of soybeans. According to the estimates
made in that report, by 1965 we will need about 16% more.
This is not meant to infer that soy could, should or would be
expected to supply all the protein deﬁcit, but to indicate the
magnitude of the problem in simple terms.
“Soybean Council Survey: In view of this situation, the
Soybean Council, in cooperation with UNICEF and the U.S.
Department of Agriculture, has sent out survey teams with
the view of determining how soy products produced in the
United States might be used in foods in various countries of
the world. The problems of distribution were to be studied
and the acceptability of certain standard types of products
was to be learned. Initially, it would be necessary and logical
for us to supply these protein-containing materials from the
U.S. to gain the experience in how to use such products in
foods native to developing countries. If they are accepted
and a demand is created, the second stage would be to set
up processing plants to produce soy products within the
countries or areas where they would be used, shipping beans
from the U.S. or other areas. The third stage would be to
grow beans in those areas where it is possible to do so. In
many cases, due to soil or climatic conditions it may be
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necessary to continue to get beans into these countries from
abroad and, from our standpoint, we hope that it will be the
United States. This program may cover several years, and, if
it works, should beneﬁt all mankind and not harm American
agriculture, because we still would, undoubtedly, continue to
export some fair percent of products and beans and develop
new products in the U.S. and abroad to improve the overall
use and need for U.S. soybeans.
“The successful development of the use of these
products will depend upon the cooperation between
the scientist, the politician, the businessman and the
humanitarian. It is recognized that one cannot force these
new foods on people of countries who are not acquainted
with them. It is necessary for groups to work cooperatively
with the technicians in developing countries to determine
how it may be possible to improve their staple foods and get
them to accept new foods of nutritional beneﬁt. It is a well
known fact that people generally do not eat food because of
its nutritive value. This is true not only in the United States
but even in countries of the world where under-nourishment
is rampant. Food must have the proper ﬂavor and desired
texture and appearance. In the introduction of new food
ingredients, for use in old foods or in the production of
new foods, such innovations must be done carefully or the
acceptance of such products, as those from the soybean, will
be delayed for many years if not properly introduced and
handled.
“The Protein Products team of The Soybean Council
has found interest in the use of these materials in some of
the foreign countries. However, soy ﬂour and grits are not
on the PL480 list at present. It would seem that if we are
to assist these nations, we should take immediate steps to
put these materials on the PL480 list or ﬁnd some means
whereby these countries can purchase soy products to get the
experience on how to handle them in each nation’s dietary.
Such a step, if properly handled, could go a long way to
increasing the use of soy protein-containing products, thus
helping American agriculture and hungry citizens in other
parts of the world.
“Protein in U.S.: When one considers the overall supply
of protein in a variety of foods in the U.S., there is no
question that, on the average, we have more than adequate
protein supplies per capita. However, this does not mean that
every single person is getting adequate protein. Available
data supports the fact the large numbers of people, especially
many pregnant women, are not getting adequate protein in
their diets.
“As mentioned earlier, in the U.S. the percentage
of soybeans used for human food is relatively low. It is
interesting to note that in Japan, over 50% of their soybean
supply goes directly for human food. This does not mean
that they eat the soybeans or meal as they are, but they are
processed into foods which are acceptable to the Japanese.
“In other areas of the Orient, the percentage use of

soybeans for human food is as high or even higher than in
Japan. The use of soybeans in the Orient could be compared
to our use of meat, milk and eggs. The soybean technology
in the Oriental countries is quite different from the United
States. However, in Japan there is a great deal of interest in
these new types of protein materials from the soybean. We
may expect to see a change in some of the dietary habits of
the Japanese and many new foods based on the more recently
developed soy protein-containing products.
“The Future: It would appear that the isolated soy
protein and soy protein concentrates, along with the products
which are now in development stages in the laboratory, are at
a similar stage that meal was in the early 1930’s. When one
considers the total tonnage of baked products, dairy products,
meat products, cereal products, baby foods, etc., which can
be improved through the addition of very small percentages
of soy protein, it is not hard to visualize that even if a
fraction of the total potential is realized in this country, the
volume of such products will be substantial. As was pointed
out, in the years to come, with the increasing population,
the place for these materials will broaden of necessity. Soy
proteins will not replace or diminish the need or demand for
animal protein, but the soy proteins ﬁt very well with other
vegetable proteins to give better balanced protein-containing
foods.
“Progress is being made in the use of soy proteincontaining products, and developments now underway in
laboratories will open new vistas for the soybean grower
and processor.” Address: Central Soya Co., Inc., Chemurgy
Div. Johnson’s present address: Crest Products, Inc., 4830 S.
Christiana Ave., Chicago 32, Illinois.
3568. Munns, W.O.; Kairys, S.; Manion, D.A.; Meade, E.M.
1962. The separation of solid fatty acids from liquid fatty
acids by the formation of acid soaps. II. Pilot plant studies.
J. of the American Oil Chemists’ Society 39(4):192-93. April.
[2 ref]
• Summary: Soybean fatty acids are included. Address:
1-3. Canada Packers Limited, Toronto; 4. Univ. of Toronto,
Canada.
3569. Fenske, Douglas. Assignor to International Minerals
& Chemical. 1962. Ore beneﬁciation process. U.S. Patent
3,032,195. May 1. 3 p. Application ﬁled 9 Dec. 1957. [5 ref]
• Summary: “The present invention relates to the
beneﬁciation or concentration of ores. More particularly,
the present invention relates to a process of beneﬁciating
or concentrating phosphatic ores, or phosphorus-containing
materials. In general, the process of the present invention
is applicable to beneﬁciation of any non-metallic ore such
as, for example, apatite, ﬂuorapatite, sylvite, langbeinite,
ﬂuorspar, feldspar, and the like.”
Note: Soy is mentioned 8 times in this patent, as “soya
oil,” “soya oil pitch,” “soya pitch,” “acidulated soya pitch”
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and “crude soya oil.” Address: Lakeland, Florida.

California.

3570. Findley, Thomas W.; Ohlson, John L.; Kuester, Frank
E. Assignors to Swift & Company (Chicago, Illinois).
1962. Treatment of epoxy fatty compositions. U.S. Patent
3,035,069. May 15. 5 p. Application ﬁled 10 April 1957. [6
ref]
• Summary: “This invention relates to new compositions
of matter derived from epoxy fatty compounds. More
particularly, the invention relates to compositions formed
in the treatment of epoxy fatty materials with a catalytic
amount of an acidic compound to open the epoxide ring.”
Note: Soy is mentioned 17 times in this patent, as
“epoxidized soybean oil,” “partially epoxidized soybean
oil,” “methyl esters of epoxidized soybean oil fatty acid,”
“epoxidized distilled acetylated monoglycerides of soybean
oil,” “butyl esters of epoxidized soybean oil fatty acids,”
“isopropyl esters of epoxidized soybean oil fatty acids,”
“methyl Cellosolve esters of epoxidized soybean oil fatty
acids,” “2-ethyl hexyl esters of epoxidized soybean oil
fatty acids” and “soybean oil (a drying or semi-drying
oil).” Address: 1&3. La Grange, Illinois; 2. Bedford,
Massachusetts.

3573. Dufek, E.J.; Gast, L.E.; Teeter, H.M. 1962. Reactions
of unsaturated fatty alcohols. XIII. Copolymers of
unsaturated fatty vinyl ethers and cyclic monomers. J. of the
American Oil Chemists’ Society 39(5):238-41. May. [14 ref]
• Summary: Conjugated linseed, conjugated soybean, and
non-conjugated linseed vinyl esters were copolymerized with
various cyclic comonomers. Drying oils. Address: Northern
Regional Research Lab., Peoria, Illinois.

3571. Fulmer, Richard W. Assignor to General Mills. Inc. (a
corporation of Delaware). 1962. Condensation products of an
epoxidized fatty oil and an alkylene polyamine. U.S. Patent
3,035,000. May 15. 3 p. Application ﬁled 17 March 1950. [7
ref]
• Summary: “This invention relates to the condensation
products of an epoxidized fatty oil and a polyamine.
The products are resinous materials which ﬁnd utility as
adhesives, in laminates, and potting and casting compounds.
When a polycarboxylic acid such as adipic acid is also used
in the reaction, products particularly suitable as metallic
cements such as used in the bonding of seams of metallic
containers, are provided. The products are also useful as
coreactant agents for epoxy resins.
Note: Soy is mentioned 6 times in this patent, as
“soybean oil” and “epoxidized soybean oil.” Address:
Minneapolis, Minnesota.
3572. Larrieu, Leslie J. Assignor to Merris P. Kirk & Son,
Inc. (Los Angeles, California). 1962. Protective composition
for metals. U.S. Patent 3,035,926. May 22. 4 p. Application
ﬁled 4 Jan. 1960. [3 ref]
• Summary: “This invention relates to a composition of the
type applied to surfaces of metals to protect the same against
corrosion, and especially a temporary protective composition
that can be used to protect metals during periods of storage
or transportation and can at any time be quickly and
conveniently removed from the metals being protected.”
Note: Soy is mentioned 12 times in this patent, as
“soyabean oil” and “soya bean oil.” Address: San Marino,

3574. Hayward, J.W. 1962. The increase in U.S. soybeans in
recent years: Production and use of soybeans and products
have increased more rapidly than any other U.S. industry.
Soybean Digest. May. p. 17-26. [11 ref]
• Summary: Contents: Introduction: Remarkable increase in
production since 1924, characteristics which have increased
the popularity of U.S. soybeans, importance of mechanized
production, organizations currently allied with U.S. soybean
production. Soybean oil. Soy lecithin (food and industrial
uses). Soybean meal. Soy protein: Soy ﬂour and/or grits. Soy
protein as concentrate and isolate (“soy protein concentrate
and isolated soy protein”). Industrial use of soy protein
products. Conclusions.
“The 70% protein product is called a soy protein
concentrate. It is a semi-reﬁned product with a protein
content of approximately 70% to 75% on a moisture-free
basis, and in a range of 66% to 68% protein on an ‘as is’
basis. This protein concentrate is prepared from special soy
ﬂakes by removal of water soluble nonprotein constituents,
such as minerals and carbohydrates and certain factors
responsible for the undesirable ﬂavor and bitterness
sometimes associated with the soy ﬂour or grit products
which have not been properly processed. In general, most
of the protein present in the original ﬂakes is left in the soy
protein concentrate.
“Soy protein concentrate is recommended for use
in cereal products, high protein breads, baked goods and
prepared bakery mixes. It may be used as a binder in meat
products, as a protein supplement in baby and geriatric
foods and other dietary specialties. It is useful in adding
desirable body and shelf life to caramel and fudge.” Soy
protein concentrates sell for about $0.22 per pound, and
isolated soy proteins for about $0.35 per pound. Photos
show: (1) J.W. Hayward (portrait). (2) A ship bound for
Puerto Rico being loaded with 30 tons of soybean oil from a
tanker. The U.S. “is the world’s largest exporter of fats and
oils.” (3) A combine, coming toward the viewer, harvesting
soybeans. (4) A few of the food and non-food items that
contain soybean products: Lecithin, cake mix, shortening,
shampoo, margarine, ﬂoor enamel, dessert topping, lipstick,
gasoline. (5) Swine in wooden pens at the A.E. Staley Mfg.
Co. research center. Swine are a major consumer of soybean
meal in the United States.
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Tables show: (1) Approximate Cost of 1,000 calories
from 3 sources: Soybean oil 2.2 cents. Wheat ﬂour 3.2 cents.
Rice 3.8 cents. (2) Typical fatty acid composition of soybean
oil, hydrogenated soybean oil, and some other vegetable oils
(cottonseed, corn, peanut, safﬂower, olive). (3) Approximate
analysis of the natural or crude grades of lecithin: 35%
soybean oil, 20% phosphatidyl choline, 20% phosphatidyl
ethanolamine, 20% inositol phosphatide, 5% sugars, sterols,
moisture, etc. (4) Estimated amount of soybean meal used in
different types of livestock and poultry feeds. (5) Production
of protein concentrates in the form of cake and meal, as
from soybeans, cottonseed, milk products, tankage and meat
scraps, linseed, etc.
3575. Luykx, William A. 1962. Soybean Council of America:
Food men expand soy use. Soybean Digest. May. p. 55.
• Summary: “During 1961, 232,000 metric tons of soybeans
were imported into the Netherlands compared to 238,000
tons in 1960. However, imports of soy ﬂour and lecithin
increased.
“The Council signed cooperative agreements with
all three Belgian farmers’ organizations, Boerenbond,
Alliance, UPA, the Belgian Ministry of Agriculture, and the
Organization of Feed Manufacturers.
“Many Dutch and Belgian manufacturers of cookies,
cakes, and similar products are using soy ﬂour and/or
lecithin in their products. The meat industry is also a largescale consumer of these products, but they are used only in
products intended for export because of the restrictive food
laws. The use of soy ﬂour in bread is also expanding.”
“Recently, we were able to open another possible
market for lecithin by providing technical information to
one of the largest manufacturers of leather and shoes in the
Netherlands.
“In cooperation with other U.S. commodity groups, we
participated in a food fair at the Hague in the Netherlands.”
A small portrait photo shows William Luykx. An
outline map shows the Benelux countries (from north to
south): Netherlands, Belgium, and Luxembourg. Address:
Soybean Council of America, Director for Benelux, Antwerp
[Belgium].
3576. Shade, Lucille. 1962. How soybeans can help you.
Organic Gardening and Farming 9(5):22-24. May.
• Summary: The subtitle reads: “A remarkable plant that
yields a highly nutritious food, helps build soil, and does a
dozen other jobs–the soybean belongs in your garden.” A
photo caption states: “The vegetable soybean draws heavily
upon lime in the soil, but will return nitrogen if the residue
of the vine is left in the ﬁeld and turned under. Soybeans give
the most complete vegetable protein.”
“Soybeans can be eaten green in much the same way
you’d eat lima beans... They can be roasted and eaten like
peanuts, or used to make soy milk for babies allergic to other

kinds of milk.
“For the home garden, be sure you get an edible or
vegetable variety, not a farm legume or forage type. Edible
strains differ as much in palatability from ﬁeld varieties as
does sweet corn from ﬁeld corn... Two of the better edible
varieties are Bansei and Pando. These mature fully in about
96 days... Green vegetable soys may be prepared the same
way as other garden beans. They make a good addition to
soups, chili con carne, salads, etc. Mixed with corn, they
make a delicious succotash.
“Soybeans should be inoculated like any other legume.
Not only will they do better but the inoculant will help the
plant to utilize nitrogen from the air rather than from the soil.
Soybeans can obtain as much as two-thirds of their nitrogen
from the air.
“A package of inoculant can be purchased at almost
any garden center very cheaply. Twenty-ﬁve cents will buy
enough to inoculate 5 or 6 pounds of beans. To use, simply
dump the seeds in a pan, cover with water and then drain
immediately. Sprinkle the inoculant powder over the seeds,
mix well, and plant.
“Soybeans have long been used as a green manure crop
to improve both the condition of the soil and to add a goodly
amount of nitrogen as well. For best results, inoculate the
soybean seeds, plant at the rate of about 3 pounds for each
1000 square feet of ground and turn under when the plants
reach the blossom stage. They will then be as large as they’ll
ever be and still be tender enough to decay rapidly in the
soil. Most of the nitrogen has been gathered by this time
also.
“Soybean meal is one of the ﬁnest organic fertilizers you
can buy.”
Note: This is the earliest article on soy seen (Aug. 2002)
in Organic Gardening and Farming magazine.
3577. Ingala, Frank Joseph. 1962. Method and composition
for coating molds. U.S. Patent 3,037,873. June 5. 2 p.
Application ﬁled 4 April 1960. [3 ref]
• Summary: “The present invention is directed to a method
of and compositions for coating the inner surfaces of molds
which are to receive molten metals at a high temperature.
The invention is particularly applicable to the coating of
metal molds employed for casting steel and other ferrous
alloys.
“When steel ingots are cast within a metal mold, molten
steel is frequently splashed onto the sides of the mold during
the pouring of the metal, and the splashed metal solidiﬁes
before the remainder of the ingot solidiﬁes. This solidiﬁed
metal on the sides of the mold may produce surface defects
on the surface of the ingot which may manifest themselves
as marks, slivers, or seams. The presence of these solidiﬁed
deposits also gives rise to strains which tear the outer
surface of the ingot during its solidiﬁcation. In addition, the
solidiﬁed splashed metal remains on the interior surfaces of
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the mold after the ingot has been stripped from the mold,
thereby necessitating careful and time consuming cleaning
and reconditioning of the mold prior to its reuse in another
casting.”
Note: Soy is mentioned 13 times in this patent, as “soy
bean starch” or (usually) “soy ﬂour.” Address: 3323 W. 64th
Place, Chicago, Illinois.
3578. Swift & Company. 1962. [Prepolymers from
epoxidized oils and polyamines]. French Patent 1,295,619.
June 8. Application ﬁled 9 May 1961. 10 p. (Chem. Abst.
58:7043f). [Fre]*
• Summary: Epoxidized soybean oil is heated with
polyamines.
3579. Burkhart, Reginald K.; Vogel, Woodrow J.; Black,
James M. Assignors to Reynolds Metal Co. (Richmond,
Virginia; a corporation of Delaware). 1962. Method of
manufacturing polyvinyl chloride wrapping web. U.S. Patent
3,039,147. June 19. 3 p. Application ﬁled Jan. 29. 1 drawing.
[8 ref]
• Summary: On page 1 is a ﬂow diagram of the process.
“The object of the present invention is to provide an
improved method for manufacturing plastic web particularly
adapted for wrapping articles, as in household uses, and
which will have, in addition to satisfactory moisture and gas
barrier factors, light resistance and tensile strength with nontoxicity, a ‘cling’ or draping factor which is superior to the
product of the kind heretofore marketed.
“The present invention is a continuation in part of our
now abandoned prior copending application Serial Number
606,584, ﬁled August 12, 1956.
“For more than twelve years prior hereto the art has
sought unsuccessfully, to produce a thin plastic draping
wrap which will not employ polyvinylidene chloride, as
is the case with ‘Saran’ (Dow Chemical Co.), which will
possess the characteristics of that product, and which may
be economically manufactured. By means of the present
invention this now has been accomplished and to a degree
where there is a decided improvement over the said
polyvinylidene type wrap.”
Note: Soy is mentioned 8 times in this patent, as
“epoxidized soybean oil,” “soybean oil” and “epoxidized
soya bean oil.” Address: 1. Waynesboro; 2. Henrico Co.
Both: Virginia; 3. Gary, Indiana.
3580. Baltes, Josef; Weghorst, Friedrich; Makus, Zdislaw.
Assignors to Harburger Fettechemie Brinkman & Mergell
G.m.b.H. (Seehafenstr. 2, Harburg, Hamburg). 1962.
Verwendung von Mischungen aus Polyamiden und
haertbaren Epoxydverbindungen zur Herstellung von
Formkoerpern, einschliesslich Flaechengebilden [The use of
mixtures of polyamides for the production of curable epoxy
compounds in the preparation of molded articles, including

surface structures]. German Patent 1,158,255. June 22. 5 p.
Issued 28 Nov. 1963 (Chem. Abst. 60:5714b). [1 ref. Ger]
• Summary: Note: Soy is mentioned 5 times in this patent
in the forms “Sojaölfettsäuren” (soy oil fatty acids),
“Isomerisierte Sojaölfettsäuren” (isomers of soy oil fatty
acids) and “Sojaölfettsäuremethylester” (soy oil fatty acids
methyl ester). Address: 1. PhD, Hamburg; 2. PhD, Harburg,
Hamburg.
3581. Berglund, Lawrence W.; Capener, Erwin L.; Harrison,
Stuart A. Assignors to General Mills, Inc. (a corporation of
Delaware). 1962. Azeotropic esteriﬁcation of phenolic resins.
U.S. Patent 3,041,298. June 26. 4 p. Application ﬁled 3 May
1959. 1 drawing [4 ref]
• Summary: “The present invention relates to a novel
process of esterifying phenol-formaldehyde resins and is
especially directed to the esteriﬁcation of high molecular
weight phenol-formaldehyde resins which under ordinary
conditions of esteriﬁcation tend to gel.
“In the esteriﬁcation of phenol-formaldehyde resins,
particularly with unsaturated higher fatty acids, there is the
possibility of polymerization either of the unsaturated fatty
acids used for esteriﬁcation but more particularly of the
unsaturated fatty acid esters of the phenol-formaldehyde
resin. The polymerization of the unsaturated fatty acid
groups as a result of the high temperatures employed for
esteriﬁcation, may result in gelation.
“It has now been discovered that by means of the
present invention it is possible to not only speed up the rate
of esteriﬁcation but also to avoid the dangers of gelation
encountered under ordinary esteriﬁcation conditions.”
“The drawing illustrates diagrammatically an apparatus
in which the invention may be carried out on a commercial
scale.”
Note: Soy is mentioned only twice in this patent, as
“soybean fatty acid” and “soybean oil acid.” Address: 1&3.
Minneapolis, Minnesota; 2. China Lake, California.
3582. Lummus, James L.; Anderson, Duane B. Assignors
to Pan American Petroleum Corp. (Tulsa, Oklahoma;
a corporation of Delaware). 1962. High temperature
emulsion drilling ﬂuid. U.S. Patent 3,041,275. June 26. 8 p.
Application ﬁled 22 June 1959. [7 ref]
• Summary: “This invention relates to drilling ﬂuids. More
particularly, it relates to emulsion drilling ﬂuids of the waterin-oil type.
“In U.S. Patent 2,661,334, an emulsion drilling ﬂuid
of the water-in-oil type is described. This drilling ﬂuid has
enjoyed considerable commercial success at temperatures
up to about 250º F. At higher temperatures, however, the
emulsion becomes unstable, particularly if low viscosity oils
such as diesel fuel are used as the oil phase. The principal
object of the present invention is to provide a water-in-oil
emulsion drilling ﬂuid which is stable at temperatures above
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250º F., as-well as at low temperatures.”
Note: Soy is mentioned 17 times in this patent, as “soy
acids,” “soy bean oil,” “soy amines,” “hydroxybutyramide of
soy amines” and “hydroxybutyramides of soy amines.”
Lecithin is mentioned twice, once as “commercial
lecithin.” Address: Tulsa, Oklahoma.
3583. Kraus, A. 1962. Das Verhalten von Harzen in
Nitrocelluloselacken [The behavior of resins nitrocellulose
lacquers. 7. Alkyd resins]. Farbe und Lack 68(6):381-87.
June. (Chem. Abst. 57:9980h). [9 ref. Ger; eng; fre]
• Summary: Three soybean alkyds are included: Heso-Alkyd
40 S, Heso-Alkyd 51 SM, Heso-Alkyd 58 S. Address: Aus
dem Lacktechnischen Laboratorium der Nitrochemie GmbH,
Werk Aschau.
3584. Taylor, Clifford C.; Singh, Bhagwant. 1962. The
competitive position of Maryland soybeans. Maryland
Agricultural Experiment Station, Bulletin No. 473. 73 p.
June. [14 ref]
• Summary: Contents: Summary. 1. Competition in price:
Production expansion at lower prices, substitution and prices.
2. Competitive position in total consumption: Consumption
of soybean meal. 3. Competitive position of oil in end
products: Margarine, shortening, drying oil products, soap.
4. Competitive position of meal in feeding. 5. Competitive
position in export markets: Potentialities of Africa as
a competitor of United States soybean oil in Europe,
competitive position of United States soybean oil in Asia,
competitive position of United States soybean oil in Latin
America, competitive position of United States soybean oil
in Oceania, recapitulation. Appendix. Contains 39 tables and
6 ﬁgures.
“Summary: The soybean market has become of prime
importance to growers on the Eastern Shore of Maryland.
Here, as in nearby areas of Delaware and Virginia, soybean
production has multiplied very rapidly within recent years.
The rate of expansion has been even more rapid than in the
principal corn-and-soybean belt of the Mid-west. In the
southern counties of the Eastern Shore of Maryland soybean
acreage has increased to over one-third of all harvested
cropland, without notably reducing the acreage of corn,
which is relatively high priced in Maryland.
“Maryland farm sales of soybeans are exceeded by only
two other crops, tobacco and corn. Soybean meal is in great
demand in the Delmarva peninsula, particularly for poultry
feeds. However, until quite recently, only one sizeable plant
for crushing soybeans has existed in this area.
“As elsewhere, soybean prices in Maryland fell sharply
after 1947-48 and rather steadily after the Korean War until
1960-61, even though the general price level was rising.
However, market prices for soybeans were generally above
government support prices. They were a reﬂection of market
supply and demand forces, including the direct effects of

certain government aids to exports and also the indirect
effects of other kinds of government controls.
“During the 13 years from 1947-48 through 1959-60
the straight line trend of soybean prices at Illinois country
shipping points (when calculated terms of constant dollars
at the 1947-49 level) declined 11 cents per bushel per year
and centered at $2.40 in 1953-54. The straight line trend
of soybean oil prices at Decatur, as similarly calculated,
declined 0.8 cents per pound per year and centered at 11.9
cents in 1953-54. By this calculation, soybean meal prices
at Decatur declined $2.64 per ton per year and centered at
$57.98 in 1953-54. During this 13-year period the trend
value of prices in Illinois fell 58 percent for soybean oil, 43
percent for soybean meal and 43 percent for soybeans. These
price declines were related to straight line trend increases of
U.S. supply (production plus carryover) of 242 percent for
soybeans, 170 percent for soybean oil and 143 percent for
soybean meal. Production increased rapidly without very
much government price assistance and despite falling prices
and reﬂected technological improvements in production,
transportation and processing and also various restrictions on
alternative enterprises.”
Page 3: “Soybean meal is preeminently suitable for
poultry feeds in great demand, especially for the rapidly
expanded broiler industry. The use of soybean meal for hog
feeding increased because more hog feeders were using
protein supplements, less skim milk was separated on the
farm because of the vanishing production of farm butter and
only moderately increased supplies of tankage were available
from the parking industry.
“For cattle feeding, soybean meal meets real competition
from cottonseed meal. Dairy cattle and beef cattle can
depend more upon cottonseed meal because their bodies
have the ability to produce from its proteins certain essential
amino-acids which characterize soybean meal. The same
is true for sheep, but in any case they use relatively little
of the aggregate supply of meals. However, the supply of
cottonseed cannot be readily expanded to meet the expanding
demands of the beef cattle industry. The greater availability
of soybean meal at a comparable price adds to its relative
magnitude in consumption.
“Maryland needs more meal, not oil. Shifting back
to varieties of lower oil yield per bushel would not help;
it would hurt ﬁnancially. Sacriﬁcing a pound of oil for a
pound of meal would be like trading 10 cents for 3 cents.
What Maryland has needed and perhaps still needs is
enlarged processing facilities to produce meal nearby so as
to narrow the margin of about $15 a ton between Midwest
and Maryland prices for the meal at wholesale. However,
questions concerning markets for the additional quantities
of soybean oil, which are jointly produced with the meal,
inevitably pose price problems for soybean growers. A more
rapid development of export markets for the oil could help to
check the widening spread between prices of meal and oil.”
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Address: Dep. of Agricultural Economics.
3585. S.D. Warren Company. 1962. [Coating of paper].
Belgian Patent 612,462. July 9. French application ﬁled 27
Dec. 1960. 23 p. (Chem. Abst. 58:1637a). [Fre]*
• Summary: The two main ingredients in this paper coating
composition are 100 parts of clay and 14 parts of soybean
protein dispersed in water.
3586. Budde, Walter M., Jr. Assignor to Archer-DanielsMidland Co. (Hennepin County, Minnesota; a corporation of
Delaware). 1962. Hydrophobic sheet material and method
of making the same. U.S. Patent 3,043,717. July 10. 6 p.
Application ﬁled 17 Nov. 1958. [4 ref]
• Summary: Concerns waterproof polyvinyl alcohol ﬁlms.
“This invention relates to improved moisture resistant and
essentially water and vapor proof laminations of ﬂexible
sheet materials and primarily polyvinyl alcohol ﬁlm material
having an organic ﬁlm forming polyester chemically and
intermolecularly bonded thereto, and includes the process of
obtaining the same. More particularly, the invention relates to
providing the art with improved water and moisture resistant
polyvinyl alcohol ﬁlms and the process of providing an insitu polymerization therewith of a co-polymeric polyester
ﬁlm former produced of selective epoxy and polyepoxide
(or oxirane compounds) having internal oxirane groups
and obtained by epoxiding long chain polyhydric alcohol
esters of fatty acids, fatty oils and derivatives thereof, which
are obtained from vegetable, animal and marine sources,
including mixtures thereof, under ﬁlm forming reactive
conditions with strong polybasic anhydride’s.
“This application is a continuation in-part of my
copending application for ‘Protective Film Forming
Composition and Resultant Films,’ Serial No. 709,791
and further reference is made to the copending application
for “Resins and Method of Making the Same,” Serial No.
762,805, now US. Patent No. 2,993,920, in which I am coinventor.
Note: Soy is mentioned 13 rimes in this patent, as
“soybean oil,” “epoxidized soybean oil having 6.3% oxirane
oxygen” and “epoxy soybean oil material.” Address:
Minneapolis, Minnesota.
3587. Arai, Michio; Taga, Takashi. Assignors to Seiichi
Ogura. 1962. [Coating leather exposed to solvent vapor].
Japanese Patent 8059. July 12. Application ﬁled 18 April
1959. 2 p. (Chem. Abst. 59:7764d). [Jap]*
• Summary: Soybean oil is the main ingredient used to make
a product for coating leather. This product is more insoluble
in common solvents than ordinary mixed oils of animal and
vegetable origin.
3588. Serebrennikova, G.A.; Sarycheva, I.K.;
Preobrazhenskii, N.A. 1962. Issledovaniya v oblasti

lipidov. XI. Sintez triglitseridov soevogo masla [Lipids. XI.
Synthesis of triglycerides of soybean oil]. Zhurnal Obshchei
Khimii (J. of General Chemistry) 32(7):2208-10. July.
(Chem. Abst. 58:8898b). [10 ref. Rus]
Address: Moskow Inst. of Chemical Technology (M.B.
Lomonosova).
3589. De Groote, Melvin; Cheng, Jen Pu. Assignors to
Petrolite Corporation (Wilmington, Delaware). 1962. Method
of inhibiting the growth of sulfate reducing bacteria in water
ﬂooding process. U.S. Patent 3,049,492. Aug. 14. 14 p.
Application ﬁled 5 May 1959. [7 ref]
• Summary: Concerns soybean oil used in pesticides. “This
application is a continuation-in-part of our copending
application Serial No. 532,121, ﬁled September 1, 1955; and
Serial Nos. 548,748 and 548,749, ﬁled November 23, 1955.
“This invention relates to a process of bacteria control,
particularly from the standpoint of water ﬂooding operations
employed in the secondary recovery of petroleum oil. More
speciﬁcally, it is concerned with the prevention of sulfatereducing bacteria which are active in the plugging of sands
and piping of the injection water of such secondary recovery
systems.”
Note: Soy is mentioned 28 times in this patent, as
“soybean oils,” “soybean fatty acid,” “esters of soya bean
fatty acids,” “epoxidized soybean oil,” “methylepoxy
soyate,” “epoxidized methyl ester of soyabean fatty acid,”
and “epoxidized butyl soyate.” Address: St. Louis; 2.
University City. Both: Missouri.
3590. Iacoviello, J.G.; Rosenthal, R. Assignors to Allied
Chemical Corporation. 1962. [Puriﬁcation of soybean oil
epoxides]. Belgian Patent 620,392. Aug. 14. U.S. application
ﬁled 2 Aug. 1961. 14 p. (Chem. Abst. 58:10359h). [Fre]*
• Summary: The soybean oil used in the mixture has an
iodine value of 131.
3591. Ault, Waldo C.; Feuge, Reuben O. Assignors to the
USA as represented by the Secretary of Agriculture. 1962.
Epoxidized monoglyceride diacetates as plasticizers for
polymerized vinyl chloride. U.S. Patent 3,050,481. Aug. 21.
2 p. Application ﬁled 10 Jan. 1956.
• Summary: “This invention relates to plasticizer-stabilizers
for synthetic resins, particularly polymerized vinyl chloride.
It is a division of Serial No. 422,708, ﬁled April 12, 1954,
now U.S. Patent No. 2,895,966.
“Most synthetic resins require plasticization to facilitate
fabrication and to improve the ﬂexibility and toughness of
the product. Most of them also require stabilizers to improve
heat and light stability. Most conventional plasticizers
contribute nothing to heat and light stability and some
actually detract from whatever stability the base resin might
inherently possess.”
Note: Soy is mentioned 8 times in this patent, as
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“soybean oil,” “soybean oil monoglyceride diacetate” and
“epoxidized soybean oil monoglyceride diacetate.” Address:
1. Glenside, Pennsylvania; 2. New Orleans, Louisiana.
3592. Budde, Walter M. Assignor to Archer-Daniels-Midland
Co. (Minneapolis, Minnesota; a corporation of Delaware).
1962. Protective ﬁlm forming compositions and resultant
ﬁlms. U.S. Patent 3,050,480. Aug. 21. 7 p. Application ﬁled
20 Jan. 1958. [7 ref]
• Summary: Concerns hard coatings / ﬁlms from epoxidized
drying oils. “This invention relates to dry, thin, tough, hard,
adherent, resilient ﬂexible oil ﬁlm coatings prepared from
polyepoxy fatty oil derived compounds of 12 or more carbon
atoms in the fatty acid radical, compositions therefor, and
their method of production. More particularly the invention
relates to an improvement in the preparation of clear
and pigmented protective coatings from polyepoxidized
vegetable oils and polyepoxidized esters derived therefrom.”
Note: Soy is mentioned 30 times in this patent, as
“epoxidized soybean oils,” “polyepoxidized soybean oil,”
“soya bean oil,” “polymerized allyl soya fatty acid ester,”
“medium oil soya acid modiﬁed alkyd resin,” “epoxy
soybean oil,” “polyepoxy soybean oil,” “soybean acids,”
“polyallyl epoxy soyate (prepared by the conventional
peroxide-catalyzed polymerization of allyl epoxy soyate)”
and “epoxidized glycol disoyate.” Address: Minneapolis,
Minnesota.
3593. Skidmore, Gerald. 1962. Use of soy protein in coating
paper and board. Paper Trade Journal 146(35):32-34. Aug.
27. (Chem. Abst. 58:11569b). [3 ref]
• Summary: Soy protein is one of the most important coating
binders. Discusses the range of viscosities, preparation of
high solids coatings, protein-latex combinations, use of
insolubilizing agents, etc. Address: Archer Daniels Midland
Co., Cincinnati, Ohio.
3594. Knopf, H. 1962. Soya beans: Notes on their uses and
the world market. Rhodesia Agricultural Journal 59(4):221.
July/Aug.
• Summary: This is the summary of a lecture given by Mr.
Knopf at a ﬁeld day for soya beans at Bauhinea Farm. He
urges Rhodesian farmers to familiarize themselves with the
world market and prices for soya beans. “The Canadian soya
bean, enjoying Imperial preference of 5 per cent over beans
from non-Commonwealth countries, is greatly favoured
in the market in Britain due to its reputation for purity and
consistently high quality.”
“While we are gaining experience in handling the crop,
soya beans which cannot be used locally for stock feed and
seed, may be sold on the London or Liverpool markets,
provided they are clean, sound, of good quality, and of
sufﬁcient quantity.”
Negotiations are now being conducted to establish a

modern and efﬁcient solvent extraction plant in Rhodesia,
in which Rhodesian Producer Farmers would provide the
bulk of shareholders. By the use of solvent extraction, 1,000
tons of beans would yield about 170 tons of crude oil and
800 tons of meal with a residual oil content of only 1%.
This meal can serve as an excellent stock feed or it may be
reﬁned and processed into a high protein ﬂour for human
consumption, and used for ﬁlling sausages and meat loaves,
in baby foods and in the bakery trade. It is used as a nutrient
in the manufacture of yeast, antibiotics, beer and ale. Isolated
protein is used in the confectionery trade...
“The reﬁned oil is making an excellent cooking oil and
is also used pharmaceutically; in salad oils, mayonnaise,
margarine, sandwich spreads, and special varnishes.”
Address: Chairman, Glendale Intensive Conservation Area,
Rhodesia.
3595. Kumanotani, Jû; Chen, L.W.; Kuwata, T. 1962.
Studies of the cross-linking and glass transition of fatty acidmodiﬁed alkyd resins. Bulletin of the Chemical Society of
Japan 35(8):1341-49. Aug. (Chem. Abst. 57:13912f). [14 ref.
Eng]
• Summary: Soybean oil fatty acids were used as reagents.
Address: Dep. of Applied Chemistry, Faculty of Engineering,
The Univ. of Tokyo, Hongo, Tokyo.
3596. McMillen, Wheeler. 1962. Re: Henry Ford’s
contribution to chemurgy and early talk with Ford
concerning the idea of new uses for farm products, and new
crops. Letter to Dr. David L. Lewis, Assistant to President
John F. Gordon of General Motors Corp., Detroit, Michigan,
Oct. 1–in reply to inquiry. 1 p. Typed, with signature on
letterhead.
• Summary: This letter is written by a major leader of the
farm chemurgic movement on Farm Journal stationery.
“Henry Ford’s contribution to chemurgy was really very
great, although a little different than generally supposed.
“I ﬁrst discussed the idea of new uses for farm
products, and new crops, with him early in 1928. This was
a little before his active interest in developing soybeans
appeared. Although his work with soybeans was eventually
discontinued, he did much to create interest in the crop.
“The outstanding single thing Mr. Ford did in behalf
of chemurgy was to lend his name to the call for the ﬁrst
national conference on the subject and to ask that it be
held in Dearborn, Michigan. With his name as one of the
sponsors, the attendance was excellent and of high order.
This launched the Chemurgic Council quite effectively.
“For some years Mr. Ford employed research scientists
on chemurgic ideas. So far as I know not much of practical
value emerged, although undoubtedly they advanced the
general knowledge to some degree.
“Your university library may contain a few items that
may suggest sidelights to you. Full proceedings of the First,
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Second and Third ‘Dearborn’ Conferences were published.
Also, the library may have a copy of my ‘New Riches from
the Soil,’ which tells a little of my talks with Mr. Ford on this
subject.
“I might add that although he helped with the early
conferences, and always provided material for exhibits when
requested, he made no other ﬁnancial contributions to the
Chemurgic Council. ‘We’ll take ours out in work,’ he said.
“Whether his contribution in development and
implementation of the chemurgic idea was ‘as great as
anyone else’s’ is doubtful. It was important, but many others
did much more to carry the idea forward and to make it
effective.”
Note: David L. Lewis cites this letter in his book The
Public Image of Henry Ford (1976, p. 529, footnote 22).
Lewis notes: “There are no articles in the Ford clipbooks
concerning Ford’s interest in the chemurgic concept prior
to 1931.” Address: Chairman of the Board, National Farm
Chemurgic Council.
3597. Stephan, John Thomas. 1962. Anti-foaming agents for
aqueous alkaline proteinaceous adhesive solutions and the
like. U.S. Patent 3,056,687. Oct. 2. 6 p. Application ﬁled 30
June 1959. [4 ref]
• Summary: In the manufacture of plywood, a protein
adhesive, such as an aqueous alkaline colloidal solution of
soybean ﬂour, is often used. This soybean adhesive tends to
foam unless foaming is controlled by a composition such as
that described in this patent. One type of soybean ﬂour used
in plywood adhesives is Soytex, obtained from the SpencerKellogg Company of Decatur, Illinois.
“Example 1: In this an the following examples, unless
otherwise indicated, the speciﬁc anti-foaming composition
tested as employed in the amount of 16 parts by weight per
400 parts of soybean ﬂour.” The anti-foaming composition
“was compounded by mixing 20 parts di-iso-butyl carbinol,
1.5 parts stearic acid and 95 parts diesel oil as an extender.”
Address: 2425 West View Drive, Seattle, Washington.
3598. Anderson, Duane B.; Lummus, James L. Assignors
to Pan American Petroleum Corp. (Tulsa, Oklahoma; a
corporation of Delaware). 1962. Low cost emulsion drilling
ﬂuid. U.S. Patent 3,057,797. Oct. 9. 9 p. Application ﬁled 4
Jan. 1960. [7 ref]
• Summary: “This invention relates to well drilling
operations. More particularly, it relates to a drilling ﬂuid of
the water-in-oil emulsion type.”
“In general, we accomplish the objects of our invention
by providing a water-in-oil emulsion drilling ﬂuid in which
lecithin is used as the principal emulsiﬁer...”
Note: Soy is mentioned 8 times in this patent, as
“soybean oil,” “soybean acids,” and “soybean.”
Lecithin is mentioned 31 times. Address: Tulsa,
Oklahoma.

3599. Carlin, William W. Assignor to Pittsburgh Plate Glass
Company (Pittsburgh, Pennsylvania). 1962. Electrolytic cell
diaphragm. U.S. Patent 3,057,794. Oct. 9. 6 p. Application
ﬁled 10 Oct. 1961. 1 drawing. [5 ref]
• Summary: “This invention relates to a novel type of
electrolytic cell suitable for use in the production of alkali
metal hydroxide and chlorine.” Various drying oils or semidrying oils may be used, but they should typically have
an iodine number above 130. “Typical oils contemplated
are linseed oil, tung oil, soybean oil, dehydrated castor
oil, sunﬂower seed oil and the like.” The oil is generally
halogenated. Address: Portland, Texas.
3600. Guillet, James E.; Combs, Robert L.; Tholstrup,
Clarence E. Assignors to Eastman Kodak Co. (Rochester,
New York; a corporation of New Jersey). 1962. Polyethylene
containing unsaturated monoesters. U.S. Patent 3,057,810.
Oct. 9. 2 p. Application ﬁled 27 Feb. 1958. [2 ref]
• Summary: “It has been known for some time that one of
the major drawbacks of thin ﬁlms of polyethylene is a high
ﬁlm-to ﬁlm coefﬁcient of friction, which often prevents the
feeding of single sheets to automatic packaging equipment.
Another disadvantage of thin ﬁlms of polyethylene is the
tendency for these ﬁlms to block. Blocking is the adherence
of two or more ﬁlm surfaces to each other while stacked
under pressure.”
Note: Soy is mentioned 5 times in this patent, as
“soybean oil” and “fatty acids of soybean oil.” Address:
Kingsport, Tennessee.
3601. Sakakibara, Shigeru; Yamanishi, Nobuo. Assignors
to Japan Reichhold Chemicals, Inc. 1962. [Modiﬁed
xylene-formaldehyde resin]. Japanese Patent 16,196. Oct.
10. Application ﬁled 28 April 1961. 3 p. (Chem. Abst.
59:6589g). [Jap]*
• Summary: Soybean oil fatty acids are used to make the
resin.
3602. Baur, Fredric J. Assignor to The Procter & Gamble
Company (Cincinnati, Ohio). 1962. Crystallization process.
U.S. Patent 3,059,008. Oct. 16. 3 p. Application ﬁled 8 Sept.
1961.
• Summary: This invention relates to an improved
crystallization process whereby certain crystal modifying
agents are added to glyceride oils containing fatty materials
that are insoluble in the oils; this facilitates the separation of
the insoluble fatty materials from the oils.
A large amount of vegetable glyceride oil is used in
salad oil. “If soy bean oil is used as a salad oil it tends to
develop a characteristic ‘beany’ odor and ﬂavor. Even when
it has been rendered completely odorless and ﬂavorless by
high-temperature steam deodorization, the characteristic odor
and ﬂavor will return, in part, at least, due to the linolenic
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acid content of the oil.
“It has been proposed that the stability of soybean
oil against odor and ﬂavor reversion can be increased by
hydrogenation. However, hydrogenation decreases the
unsaturation of unsaturated component fatty acids and also
converts the unsaturated acids to higher-melting and less
soluble isomers. The oil must then be “winterized” by a
process including cooling and subsequent separation of
insoluble glycerides to remove materials which will solidify
when the oil is refrigerated, and thereby cause undesirable
salad oil performance and appearance.
“Another important use of glyceride oils is in the paint
industry. Oils of particular interest are the so-called ‘drying
oils’ which form protective coatings because of the ability
of these oils to polymerize or “dry” after they have been
applied, thereby forming tough, adherent, impervious and
abrasion-resistant ﬁlms.”
In Example 1 reﬁned and bleached soybean oil is used
as the main ingredient. Address: Cincinnati, Ohio.
3603. Baur, Fredric J. Assignor to The Procter & Gamble
Company (Cincinnati, Ohio). 1962. Glyceride crystallization
process. U.S. Patent 3,059,011. Oct. 16. 5 p. Application
ﬁled 6 Dec. 1961.
• Summary: “This invention relates to an improved
crystallization process. More particularly, it relates to the
addition of certain crystal modifying agents to glyceride oils
containing fatty materials which are insoluble in the oils,
whereby separation of the insoluble fatty materials from the
oils is facilitated.
“A large amount of vegetable glyceride oil is used
as salad oil. Such oils can serve as a base for various
liquid salad dressings, providing an oily coating for salad
ingredients. They are also used in mayonnaise emulsions.
Both salad oils and mayonnaise are usually kept under
refrigeration by the housewife. At temperatures of about
40 F. or lower, fatty materials will deposit out of many
salad oils, causing them to have a cloudy appearance. In
mayonnaise, such crystal formation tends to break the
emulsion, causing separation of fatty material from the
aqueous portion.
“If soybean oil is used as a salad oil it tends to develop
a characteristic ‘beany’ odor and ﬂavor. Even when it has
been rendered completely odorless and ﬂavorless by hightemperature steam deodorization, the characteristic odor and
ﬂavor will return, in part, at least, due to the linolenic acid
content of the oil...”
“Another important use of glyceride oils is in the paint
industry. Oils of particular interest are the so-called ‘drying
oils’ which form protective coatings because of the ability of
these oils to polymerize or ‘dry’ after they have been applied,
thereby forming tough, adherent, impervious and abrasionresistant ﬁlms.”
Soy is mentioned 9 times in this patent in the forms

“soybean oil,” “hydrogenated soybean oil,” and “reﬁned and
bleached soybean oil.” Address: Cincinnati, Ohio.
3604. Robitschek, Paul. Assignor to Hooker Chemical Corp.
(Niagara Falls, New York). 1962. Process for the preparation
of polyurethane foams. U.S. Patent 3,058,925. Oct. 16. 7 p.
Application ﬁled 2 Oct. 1958. [6 ref]
• Summary: “Plasticizers such as MPS-500, a mixture of
methyl pentachlorostearate and epoxidized soy bean oil, may
also be added to obtain desired properties.”
Note 1. Soy is mentioned 3 times in this patent in the
form “epoxidized soy bean oil.”
Note 2. This is the earliest document seen (Oct. 2017)
that mentions polyurethane foams, which were later widely
used as biobased insulation. Address: Wilson, New York.
3605. Sheeran, Norman J. Assignor to Martin-Marietta Corp.
(Chicago, Illinois; a corporation of Maryland). 1962. Blood
adhesive and method of producing the same. U.S. Patent
3,058,835. Oct. 16. 5 p. Application ﬁled 19 Jan. 1959. [4
ref]
• Summary: “The adhesive is useful in high speed
laminating operations. A typical application of this adhesive
is in bonding paper skins to wood veneer surfaces to
produce a stiff, strong laminate, useful for box manufacture.
Applications of this type require glue lines having low unit
cost, rapid initial bonding, high bond strength, and high
water resistance.”
In Example I, the dry adhesive is composed of the
following parts by weight: Spray dried soluble blood 31.5,
soya ﬂour 20.0, kaolin 46.0, pine oil 2.0, fungicide 0.5.
Note: Soy is mentioned 14 times in this patent, as
“isolated or fractionated proteins derived from soya beans,”
“soya bean ﬂour” (also used for alkaline plywood adhesives)
and “soya ﬂour.” Address: Seattle, Washington.
3606. Knieriem, Herman, Jr. Assignor to Dow Chemical
Company. 1962. [Water-resistant adhesives]. Belgian Patent
616,748. Oct. 22. 7 p. U.S. applications ﬁled 20 April 1961
and 14 March 1962. (Chem. Abst. 58:8107h). [Fre]*
• Summary: Soy protein serves as the basis of these aqueous
adhesives.
3607. Valencia, R.; Blum, J.C.; Jacquot, R. 1962. Inﬂuence
de la méthionine supplémentant la farine de soja sur la
biosynthèse de vitamine B-12 par Stroptomyces olivaceus
[Inﬂuence of methionine supplement in soybean ﬂour in the
biosynthesis of vitamin B-12 by Streptomyces olivaceus].
Comptes Rendus des Seances de l’Academie des Sciences
(Paris) 255(18):2288-90. Oct. 29. [3 ref. Fre]
3608. Middendorf, D.F. 1962. Current research broadens
scope of soybean products-nutrition and production. Cereal
Science Today 7(10):350, 352. Oct. [17 ref]
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• Summary: A most signiﬁcant step has been toward
changing soybean oil meal from a fertilizer to a feed protein.
Address: Central Soya.
3609. Needham, Joseph; Lu, Gwei-Djen. 1962. Hygiene and
preventive medicine in ancient China. J. of the History of
Medicine 17:429-78. Oct. [49 ref]
• Summary: Pages 460-61 note: “A fascinating chapter of the
Wai T’ai Pi Yao is entirely devoted to washing and cosmetic
preparations for personal hygiene under the rubric of tsao
tou (bath beans).” The author, Wang T’ao, records about 220
recipes involving many kinds of saponin detergent. There are
two especially for face washing, ﬁve for hair washing, and
eight for bath soap. Some of these probably contain saponins
in a sufﬁciently active form. Other vegetable products which
are used in these detergents are “a powder, tou mo, prepared
from soya bean (Glycine soja) in which saponins must
certainly have been contained.” Address: Caius College,
Univ. of Cambridge, England.
3610. Needham, Joseph; Lu, Gwei-Djen. 1962. Hygiene and
preventive medicine in ancient China. J. of the History of
Medicine 17:429-78. Oct. [49 ref]
• Summary: Pages 460-61 cite ancient Chinese documents
that discuss the use of saponins from beans (including
soybeans) in detergents. Address: Caius College, Univ. of
Cambridge, England.
3611. Vuillemenot, Jacques; Troussier, M.; Grimaud,
E. Assignor to Societe d’Electro-Chimie, d’ElectroMettallurgie et des Acieries Electriques d’Ugine. 1962. [Selfextinguishing epoxy resins with halogenated polyphenols].
French Patent 1,309,346. Nov. 16. Application ﬁled 3 Oct.
1961. 9 p. (Chem. Abst. 58:6997f). [Fre]*
• Summary: The main ingredient in the product is soybean
oil, epoxidized to 6.5% oxirane O.
3612. Ciba Ltd. 1962. [Wool dyeing]. Belgian Patent
618,053. Nov. 26. Swiss application ﬁled 25 May 1961. 27 p.
(Chem. Abst. 59:8929c). [Fre]*
• Summary: Soybean fatty acid is used.
3613. Morimoto, Saichi; Ishihara, M.; Yamamoto,
A.; Hamada, K.; Imai, K.; Otsuka, M.; Murakami, H.
Assignors to Toyo Spinning Company, Ltd. 1962. [Graft
copolymerization of proteins with acrylonitrile]. Japanese
Patent 18,387. Nov. 28. 2 p. Application ﬁled 3 Feb. 1961.
(Chem. Abst. 59:7721a). [Jap]*
• Summary: Soy protein is dissolved in dilute alkali, then
processed to make a polymer, in the form of a light yellow
powder with excellent dyeability.
3614. Walton, Henry M.; Nevin, Charles S. Assignor to A.E.
Staley Manufacturing Company. 1962. [Copolymerizable

monomers]. Belgian Patent 618,255. Nov. 29. Application
ﬁled 8 June 1961. 32 p. (Chem. Abst. 59:8600h). [Fre]*
• Summary: Epoxidized soybean oil is used to make
copolymers, which are used for protective coatings, textile
and paper sizing, laminating compounds, and adhesives.
3615. Kaufmann, H.P.; Bruening, H. 1962.
Copolymerisationen auf dem Anstrichmittel-Gebiet
IV: Die Reaktion trocknender Oele mit Phenylacetylen
[Copolymerizations in the ﬁeld of paints and varnishes. IV.
The reaction of drying oils with phenylacetylene]. Fette,
Seifen, Anstrichmittel 64(10):919-21. Nov. [5 ref. Ger; fre;
eng]
• Summary: “Phenylacetylene as dienophilic partner with
drying oils–in case of nonconjugated oils after thermal
conjugation–yields adducts which show good lacquer
technical properties.” Soybean oil is one of the oils used.
Address: Aus dem Deutschen Institut fuer Fettforschung,
Muenster in Westfalen, Germany.
3616. Marzocchi, Alfred; Rammel, G.E.; Charon, C.W.
Assignors to Owens-Corning Fiberglas Corp. (A corporation
of Delaware). 1962. Finish for staple glass ﬁbers and yarns
manufactured thereof. U.S. Patent 3,066,383. Dec. 4. 3 p.
Application ﬁled 14 Feb. 1957. [10 ref]
• Summary: In the making of glass ﬁbers, such as textile
fabrics formed of strands, yarns, threads, etc., it is important
to provide a coating which serves as a ﬁnish on the glass
ﬁber services to provide abrasion resistance and ﬂexural
strength while at the same time imparting an attractive
appearance, colorability, hand feel, and good draping
properties.
Example 1 uses 10% by weight of a soybean oil
modiﬁed phthalic acid-glycol resin. Example 2 uses 20%
by weight of a modiﬁed alkyd resin (Aroplaz 1400–made
by Archer-Daniels Midland Co.). Address: 1. Pawtucket,
Rhode Island; 2. North Attleboro, Massachusetts; 3. South
Attleboro, Massachusetts.
3617. Henkel & Cie. GmbH. 1962. [Polymerization of
unsaturated fatty alcohols]. Belgian Patent 618,582. Dec. 6.
(Chem. Abst. 59:14207d). [Fre]*
• Summary: Soybean fatty acid methyl esters are used.
3618. Kolinsky, Josef; Wiesner, Ivo. 1962. [Amino
imine resins]. Czechoslovakian Patent 106,101. Dec. 15.
Application ﬁled 6 May 1960. 4 p. (Chem. Abst. 60:4311a).
[Cze]*
• Summary: Esters of epoxy acids of soybean oil were used.
Note: Webster’s Dictionary deﬁnes imine (pronounced IMeen, ISV, alternate of amine, and ﬁrst used in 1883) as “a
compound containing the NH group or its substituted form
NR that is derived from ammonia by replacement of two
hydrogen atoms by a hydrocarbon group or other nonacid
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organic group.”
3619. Abramo, John G.; Chapin, Earl C. Assignors to
Monsanto Chemical Co. (St. Louis, Missouri; a corporation
of Delaware). 1962. Copolymers of styrene, vinylbenzyl
alcohol, and allyl alcohol. U.S. Patent 3,069,399. Dec. 18. 2
p. Application ﬁled 25 March 1960. [3 ref]
• Summary: “Styrene-allyl alcohol copolymers which have
been esteriﬁed with drying oil fatty acids such as those from
linseed oil, dehydrated castor oil, soybean oil etc. have found
extensive use in varnish-type surface coating applications.”
Note: Soy is mentioned 3 times in this patent, as
“soybean oil” and “soya bean fatty acid anhydride.” Address:
Springﬁeld, Massachusetts.
3620. Carney, Robert J.; Hahn, Frank J. Assignors to
Monsanto Chemical Co. (St. Louis, Missouri; a corporation
of Delaware). 1962. Binary oil-in-water surface coating
emulsions. U.S. Patent 3,069,368. Dec. 18. 9 p. Application
ﬁled 9 March 1960. [4 ref]
• Summary: “This invention relates to novel surface coating
compositions. More particularly, it relates to novel oil-inwater emulsions of a binary combination of (1) fatty acid
esters of copolymers of ethylenically unsaturated alcohols
with styrene monomers and (2) etheriﬁed aminoplast
condensates.
Note: Soy is mentioned 19 times in this patent, as
“soya fatty acids,” “soybean oil” and “a soya fatty acid
ester of a copolymer of styrene.” Address: 1. Saxonville; 2.
Springﬁeld. Both: Massachusetts.
3621. Maerker, Gerhard; Port, William S. Assignors to the
USA as represented by the Secretary of Agriculture. 1962.
Process for the hydration of epoxy esters. U.S. Patent
3,069,441, Dec. 18. 4 p. Application ﬁled 21 July 1961. [6
ref]
• Summary: “This invention relates to the hydration of
epoxy functions to produce hydroxyl groups and has among
its objects the conversion of epoxy esters to hydroxy esters.
By epoxy ester is meant an ester in which either the alcohol
or acid moiety or both moieties possess one or more epoxy
functions.”
Note: Soy is mentioned only once in this patent, as
“epoxidized soybean oil.” Address: 1. Philadelphia; 2.
Norristown. Both: Pennsylvania.
3622. Kuester, Frank E.; Ohlson, John L. Assignors to Swift
& Co. (Chicago, Illinois). 1962. Selective alcoholysis of
epoxy fatty acid esters. U.S. Patent 3,070,608. Dec. 25. 3 p.
Application ﬁled 7 July 1958. [4 ref]
• Summary: “More speciﬁcally, the invention relates to
alcoholysis of an epoxy fatty acid ester, e.g., animal or
vegetable triglyceride oil, with an appropriate alcohol in
the presence of an alkaline catalyst. The method of this

invention, broadly, involves the transesteriﬁcation of an
epoxidized fatty acid ester, e.g., epoxidized animal or
vegetable oil such as epoxidized soybean oil or epoxidized
lard oil, with a monohydric, dihydric, or polyhydric alcohol
in the presence of an alkaline catalyst.”
Note 1. Soy is mentioned 11 times in this patent, as
“soybean oil,” “epoxidized soybean oil” and “methyl esters
of epoxidized soybean oil.”
Note: This is the earliest English-language document
seen (Oct. 2017) that contains the word “transesteriﬁcation,”
in connection with diesel fuel made from soybean
oil. Address: 1. La Grange Park, Illinois; 2. Bedford,
Massachusetts.
3623. Homberg, O.A. Assignor to Deutsche Advance
Produktion GmbH. 1962. [Stabilized oleﬁn polymers].
Belgian Patent 622,031. Dec. 28. U.S. application ﬁled 5
Sept. 1961. 19 p. (Chem. Abst. 59:820b). [Fre]*
• Summary: Soybean oil epoxide is used to make
polyoleﬁns.
3624. Brojer, Zbigniew; Penczek, P.; Penczek, S. 1962.
Zywice epoksydowe ze zwiqzkow nienasyconych–
synteza i wlasnosci, cz. II. [Epoxy resins from unsaturated
compounds–Synthesis and properties. II.]. Przemysl
Chemiczny (Chemical Industry) 41(12):684-87. Dec. (Chem.
Abst. 58:11525b). [11 ref. Pol]
• Summary: Epoxidized soybean oil used. Address: Instytut
Tworzyw Sztucznych w Warszawie, Poland.
3625. Oleagineux. 1962. Industrie du soja [The soybean
industry]. 17(12):919-20. Dec. [3 ref. Fre]
• Summary: Contents (p. 919): Advantages of soy oil.
Symposium on soy derivatives for human use will be held
at the Northern Regional Research Laboratory on Sept. 1315. A symposium on soy oil has been organized in Tehran,
Iran, on April 4-5 by the Soybean Council of America.
Whey (Le petit-lait de soja), the ﬁltrate obtained from the
curds precipitated by the acid, left over when one isolates
the protein from soybeans (isole de la protéine de soja). Soy
ﬂours.
Page 920: Soy macaroni. Soy noodles (nouilles). Soy
bread. Neutralization of soy oil to make soaps.
Efforts in Paraguay (the government wants to develop
soya cultivation; the crop was ﬁrst introduced in 1920
by Prof. Ciancio, who was returning from a stay at the
University of Naples, Italy, where he had studied the
biological value of soy protein with Prof. Filippo Botazzi.
From 1936 on some 161 ha of soya were growing in
Paraguay of four varieties: Mammoth, Hollybrook, Shanghai,
and Pekin. By crossing the two best {90% Mammoth and
10% Hollybrook} a new variety was created named Soja
Paraguaya).
The soy oil market in Spain. Fertilizing soybeans in
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Arkansas. Autoxidation of soy oil.
A large photo shows a ship discharging barrels of soy oil
at the port of Cadix [Cadiz, Andalusia, southwestern Spain].
3626. USDA ARS. 1962. Chemically modiﬁed oil products
and industrial uses. A list of publications and patents, 19361961. Northern Regional Research Laboratory. USDA
Agricultural Research Service. ARS-71-27. 22 p. Dec. Plus
updates to 1969 (19 p.). [390 ref]
• Summary: The updates are ARS-71-27-1. Published Jan.
1963 for the year 1962, 4 p. with 28 references. ARS-7127-2. Published Feb. 1964 for the year 1963, 4 p. with 29
references. ARS-71-27-3. Published Feb. 1965 for the year
1964, 3 p. with 19 references. ARS-71-27-4. Published
Feb. 1966 for the year 1965, 6 p. with 41 references. ARS71-27-7. Published Jan. 1969 for the year 1968, 4 p. with
29 references. Address: Northern Regional Research Lab.,
Peoria, Illinois.
3627. USDA ARS. 1962. Industrial uses of proteins. A list
of publications and patents, 1936-1961. Northern Regional
Research Laboratory. USDA Agricultural Research Service.
ARS-71-28. 11 p. Dec. Plus updates to 1966 (3 p.). [120 ref]
• Summary: The updates are ARS-71-28-1. Published Jan.
1963 for the year 1962, 1 p. with 1 reference. ARS-71-28-2.
Published Feb. 1964 for the year 1963, 1 p. with 1 reference.
ARS-71-28-3. Published Feb. 1966 for the year 1965, 2 p.
with 5 references. Address: Northern Regional Research
Lab., Peoria, Illinois.
3628. USDA ARS. 1962. Review articles on oilseed crops
research. A list of publications and patents, 1936-1961.
Northern Regional Research Laboratory. USDA Agricultural
Research Service. ARS-71-29. 9 p. Dec. Plus updates to 1966
(5 p.). [110 ref]
• Summary: The updates are ARS-71-29-1. Published Jan.
1963 for the year 1962, 1 p. with 4 references. ARS-7129-2. Published Feb. 1964 for the year 1963, 2 p. with 12
references. ARS-71-29-3. Published Feb. 1965 for the year
1964, 1 p. with 2 references. ARS-71-29-4. Published Feb.
1966 for the year 1965, 2 p. with 6 references. Address:
Northern Regional Research Lab., Peoria, Illinois.
3629. Vieira, Clibas. 1962. A soja e sua cultura [The soybean
and its culture]. Boletim de Agricultura (Belo Horizonte,
Brazil) 11(7-12):16-33. July/Dec. [19 ref. Por]
• Summary: A large chart (p. 18-19) lists the various ways
of using the soybean plant and its seeds, including many
foods and non-food industrial uses. From the cake or meal
(torta) one can make adhesive materials, fertilizers, animal
feeds, glue (cola), and plastics. Also food products: Flour,
sauce (môlho), milk, etc. And industrial protein (proteína
industrial).
From soy oil one can make various food products

including margarine (margarina), salad oil (óleo para
salada), cooking oil (óleo para cozinha). The green seeds
can be used to make conserves or canned foods (conservas),
salad (salada), or cooked dishes (cozida). The dry seeds can
be cooked, sprouted, or used to make ﬂour, milk, or animal
feeds.
Note 1. This is the earliest Portuguese-language
document seen (Dec. 2015) that uses the term proteína
industrial to refer to isolated soy protein for industrial uses.
Note 2. This is the earliest Portuguese-language
document seen that uses the term margarina to refer to
margarine.
Note 3. This is the earliest Portuguese-language
document seen (June 2009) that uses the term graos verdes
to refer to green vegetable soybeans. Address: Prof. de
Agricultura Geral–E.S.A. da U.R.E.M.G.–Vicosa, Brazil.
3630. Landero Perez, Robledo. 1962-1963. La soya en
Panamá. Estudio evaluativo de fertilizantes y variedades
[The soybean in Panama: An evaluative study of fertilizers
and varieties]. Tesis Ingeniería Agronómica, Facultad
de Agronomía, Universidad de Panamá, Panamá. 135 p.
(Mecanograﬁada). [Spa]
• Summary: Contents: Introduction. Part I: The soybean
(El frijol soya). General description. Botanical description.
Morphology. Physiology. Inoculation of seeds. Utilization
of the soybean (3 pages of tables showing food, industrial,
and feed uses of the soybean, soy protein, and soy oil).
Part II: The soybean in Panama. History of soybean
experiments conducted in Panama. Imports and exports of
soybeans and soy products. Potential in the oil industry.
The importance of soybean cultivation in Panama. Part III:
Fertilizer experiments with soybeans. Brief explanation.
Treatments. Experimental plan. Details of different factors
of the experiment. Variations: Observations in the ﬁeld,
observations of the pods and seeds. Details and explanation
of the plots (cuadros): Observations in the ﬁeld, observations
of the pods and seeds. Analysis of variance: Explanation of
the tables, conclusion.
Part IV: Replicated experiments with soybean varieties:
Brief explanation, varieties, experimental plan, details of
different factors of the experiment. Variations: Observations
in the ﬁeld, observations of the pods and seeds. Details
and explanation of the plots: Observations in the ﬁeld,
observations of the pods and seeds. Analysis of variance:
Explanation of the tables, conclusion.
Part V. Non-replicated experiments with soybean
varieties: Brief explanation, varieties, experimental plan,
details of different factors of the experiment. Variations:
Observations in the ﬁeld, observations of the pods and
seeds. Explanation of the plots: Observations in the ﬁeld,
observations of the pods and seeds. Table showing the
production of different varieties. Conclusion.
Part VI. Discussion of the experiment. General
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conclusions. Recommendations. Appendixes: 1.
Classiﬁcation of the varieties used in the experiments
according to the color of their pubescence (chocolate,
cream, or white). 3. Classiﬁcation of varieties according to
their growth habits (erect, semi-crawling, crawling/vining/
procumbent) (rasteras). 4. Varieties according to the size
of their leaves. 5. Varieties according to the color of their
leaves (green, greenish yellow, yellowish). 6. Varieties
according to the wrinkling/creasing (arrugamiento) of their
leaves. 7. Varieties according to defoliation at maturity.
8. Varieties according to uniformity during maturation. 9.
Varieties according to the size of their ﬁrst node (Entre
Nudos, in cm). 10. Varieties according to the length of their
pods. 11. Varieties according to the color of their pods. 12.
Varieties according to the caída of their pods. 13. Variety
and number of pods per axil. 14. Varieties according to the
average number of seeds per pod. 15. Varieties according to
the characteristics of the seed: Color of the seed, hilum, and
cotyledons. 16 Varieties according to vanas pods.
The section on the history of soybean experiments in
Panama (p. 12-13) states: “The soybean is a crop that is of
interest to the Department of Agricultural Investigations
(Departamento de Investigación Agrícola) of the Ministry of
Agriculture, Commerce, and Industry for its qualities useful
in the commercial production of oil, its derivatives to make
protein-rich foods, and its great usefulness in industry and in
feeding animals.
“Recently, in relation to the state of our agriculture,
various experiments have been conducted to determine
the soybean’s adaptability and yield potential, the effect
of fertilizers on yield, the effect of time of planting on
production, etc.
“At the Alanje Experimental Station ﬁeld trials have
been conducted for 5 years [since about 1958] on 86 soybean
lines and commercial varieties, and presently the department
mentioned above is working on the process of determining
the results obtained, and before long they will publish a
pamphlet explaining the conditions.
“Previous to the work of Alanje, the National Institute
of Agriculture at Divisa (el Instituto Nacional de Agricultura
en Divisa) had dedicated a large part of its efforts to
experimentation with soya. But unfortunately, for reasons
I cannot analyze here, the information that should have
come from these experiments did not yield the beneﬁts that
would have been hoped for. However, the investigators
explain, the experience obtained will be of great use in future
experiments.
“For all of the trials conducted in Divisa, and later
in Alanje, the Ministry obtained the technical help of the
Interamerican Service for Agricultural Cooperation (Servicio
Interamericano de Cooperación Agrícola).
Pages 13-14 discuss imports and exports. A graph
on page 14 shows imports of soya to Panama from 1952
to 1962. In 1952 some 2,677 kg of soya were imported,

however the type of soy product imported is not indicated.
The source of this information is the Directorate of Statistics
and the Census of the General Controllership of Panama
(Direcciónde Estadística y Censo de la Contraloría General
de la República).
The author conducted soybean fertilizer and variety
trials at Tocumen, Panama. He planted seeds for the trials on
2-3 June 1962 and harvested the crop on 10-11 Oct. 1962.
He observed the fungus Cercospora sojina attached to the
foliage of the plants.
Note: This is the earliest document seen (Feb. 2009)
concerning soybeans in Panama proper (not including the
Canal Zone), or the cultivation of soybeans in Panama. This
document contains the earliest date seen for soybeans in
Panama (1952 or 1958), or the cultivation of soybeans in
Panama (1958). The source of these soybeans is unknown.
Address: Tesis Ingeniería Agronómica, Facultad de
Agronomía, Universidad de Panamá, Panama.
3631. Lambuth, Alan L. 1962. Soybean glues. In: Irving
Skeist, ed. 1962. Handbook of Adhesives. New York, NY:
Reinhold Publishing Corp. 683 p. See p. 148-57. Chap. 10.
26 cm. [51 ref]
• Summary: Contents: Introduction. Requirements for
adhesive-grade soybean ﬂour. Manufacture and formulation.
Application and pressing. Viscosity. Supplementary seed and
nut meal ﬂours.
“The use of soybean ﬂour for adhesives and binders is
a recent development in view of its long history as a food.
This development was pioneered about 30 years ago by
Otis Johnson, Glenn Davidson, and I.F. Laucks. It required
a supply of soybean meal from which the oil had been
extracted without altering the solubility of its protein, the
principal adhesive ingredient. The original soybean meal
for this purpose was a special hydraulic-pressed product
imported from Manchuria. It contained a fair amount of
residual oil that acted as a defoaming agent in the ultimate
soybean glue” (p. 148).
“The annual consumption of soybean ﬂour in wood
adhesives, as opposed to paper coating adhesives [such as
wallpaper glue], increased to a peak of about 60 million
pounds during the early 1940’s; subsequently it declined
gradually to an average level of about 30 million pounds
after World War II, primarily under the impact of synthetic
resin adhesives and the growing demand for all-weather
plywood. By 1950 the use of soybean adhesives was again
increasing steadily, reaching a new peak of almost 100
million pounds in 1956 and remaining nearly constant to the
present. Although a long-term decline in consumption from
this tremendous volume is anticipated, soybean glues are
expected to remain an indispensable portion of the adhesive
spectrum, contributing heavily in many phases of the wood
utilization industry” (p. 148). Address: Monsanto Chemical
Co., Seattle, Washington.
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3632. Lambuth, Alan L. 1962. Blood glues. In: Irving Skeist,
ed. 1962. Handbook of Adhesives. New York, NY: Reinhold
Publishing Corp. 683 p. See p. 158-69. [57* ref]
• Summary: “The annual domestic consumption of soluble
dried blood in adhesives for the wood industry remained
fairly constant at about 15 million lb from 1945 to about
1955... this ﬁgure has... grown to an estimated 30 million lb
for 1960 and will probably continue to increase steadily.”
The section that discusses “Blood-Soybean Flour
Combinations” notes: “Certainly the largest individual use
for dried blood during recent years has been as the active
constituent in water-resistant hot-press plywood glues, alone
or in combination with other proteinaceous materials such as
soybean ﬂour. Glues of this type have become the mainstay
of water-resistant softwood plywood production since World
War II. Soluble blood and soybean ﬂour make a particularly
useful combination since each contributes properties in
which the other is basically deﬁcient.”
Low blood content dry glue contains 72% (by weight)
soybean ﬂour, 15% soluble dried beef blood, 10% ﬁr wood
ﬂour, and 3% pine oil or equivalent defoamer. High blood
content dry glue contains 70% (by weight) soluble dried-beef
blood, 17% soybean ﬂour, 10% ﬁr wood ﬂour, and 3% pine
oil or equivalent defoamer. Address: Monsanto Chemical
Co., Seattle, Washington.
3633. McMillen, Wheeler. 1962. Chemurgy. In: The
Encyclopedia Americana. 1962, by Rand McNally & Co. See
vol. VI, p. 410-410b.
• Summary: This 3-page entry begins by deﬁning chemurgy
as “the name used for a comparatively new agricultural
concept. It has to do with extending the industrial utilization
of farm-grown raw materials through applications of science.
More speciﬁcally, chemurgy is concerned with the nonfood
uses of farm crops, with new crops, and with utilization of
farm wastes... The term was coined from the Egyptian root
word chem and the Greek word ergon, with a literal meaning
of ‘putting chemistry to work.’ Frequently the phrase used is
‘farm chemurgy,’ or putting chemistry (and allied sciences)
to work for agriculture. The idea had its origin in 1926 after
a ﬂood of legislative proposals had been offered to rescue
agriculture from the surplus problems which had plagued
farmers since the 1921 depression.
The ﬁrst crop to be discussed is the soybean.
“Undoubtedly the soybean has become the most widely
known chemurgic crop... At ﬁrst soybean oil was regarded as
ill suited for paints because it dried somewhat more slowly
than ﬂaxseed oil. This problem was overcome and substantial
quantities are used in paint. Industrial products into which
soybean oil enters include lacquer, enamel, resins, putty,
calking compounds, linoleum, oilcloth, printing inks, and
many others. Most of the soybean oil is consumed in cooking
fats, margarine, and salad oils...

“Soybean protein has had a large market in the
manufacture of glue. Efforts to produce textile ﬁbers
from soybean protein have so far not been commercially
successful. Plastic makers utilize soybean meal to some
extent.
“The consumption of soybeans for food and feed
considerably exceeds their strictly chemurgic uses; the 15
per cent to 20 per cent of the crop demanded by nonfood
industries has been a major factor in keeping the farm prices
of the beans at more satisfactory levels than most other crops
have maintained during the past two decades.”
Also discusses corn, corncobs, castor bean, ﬂax straw,
chlorophyll, dehydration, and research. The National Farm
Chemurgic Council is located at 350 Fifth Ave., New York 1,
New York. Address: Chairman of the Board, National Farm
Chemurgic Council.
3634. Skeist, Irving. 1962. Handbook of adhesives. New
York, NY: Reinhold Publishing Corp. 683 p. See p. 148-58,
163-64, 478-79. Illust. 26 cm.
• Summary: Contains chapters titled “Soybean Glues”
(Chapter 10), and “Blood Glues” (Chapter 11), both by Alan
L. Lambuth (Monsanto Chemical Co., Seattle Washington),
and “Bonding Paper” by Arthur Hirsch. The latter chapter,
under “Adhesives: Vegetable proteins,” notes that “Soya
protein is an ingredient in compositions used to bind clay
coatings to paper.” Address: Consultant, Skeist Laboratories,
Inc., Newark, New Jersey.
3635. Wik, Reynold Millard. 1962. Henry Ford’s science
and technology for rural America. Technology and Culture
3(2):247-58. Summer. [37* endnotes]
• Summary: “Unquestionably Ford’s greatest contribution
to the application of technology to American agriculture lay
in his insistence that mechanical power should supersede
animal power on the farm... The story of how Ford’s
mechanical contraptions changed rural life in America is
well known. Not so well known, however, are his attempts to
introduce scientiﬁc technology into American agriculture.”
One of Ford’s early scientiﬁc efforts to improve
agriculture consisted of experiments to produce alcohol as
a motor fuel by distilling it from farm crops. When World
War I threatened to create a gasoline famine, he announced
in 1915 that alcohol could be extracted from grain and
from garbage. The new Fordson tractor would be designed
to burn alcohol as well as gasoline; thus the supply of fuel
would be unlimited... Although the Ford Motor Company
experimented with alcohol distillation in the Engineering
Laboratory in Dearborn from 1915 to 1917, the efforts were
feeble and inconsistent.
Note that Ford did not invent the idea of fuel alcohol.
“As early as 1908, the British attempted to secure motor fuel
for transport in Africa by distilling alcohol from sugar cane.
In the same year, the Hart-Parr Company of Charles City,
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Iowa, equipped some of their tractors in Idaho, Colorado,
and Cuba with alcohol-burning carburetors.”
In the spring of 1921 Ford exploded one of his
journalistic bombshells “when he exclaimed, ‘The cow must
go.’ To replace the milk produced by cows he proposed
artiﬁcial milk made synthetically. His dislike of dairy
cows stemmed from unpleasant experiences on his father’s
farm where milking had been a most disagreeable and
exasperating chore. Now he regarded cows as inefﬁcient
and unsanitary animals. [Their milk carried tuberculosis.] At
times he refused to drink milk. “When asked why he owned
150 head of excellent Durham and Ayrshire dairy cows and
one of the best dairy barns in the state, he replied that these
were kept just to prove they were all wrong.”
Yet it was the soybean which gave Ford his best
opportunity to apply science and technology to farming
practice. The ‘Ford and the Beanstalk’ story originated as
another panacea to ﬁght the depression following the stock
market crash of 1929.” Rejecting other plans, “Ford came
up with his own self-help solution which called for closer
cooperation between industry and agriculture. If industry
could use more agricultural products, this new demand
would raise prices of farm crops...
“After some experimentation in the new Edison Institute
of Technology in Dearborn in 1930, Ford chemists chose the
soybean as the most promising raw material... The company
spent $1,250,000 on soybean research in 1932 and 1933.
Three hundred varieties of the bean were planted on 8,000
acres on the Ford farms.”
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “technology” in connection with soybean
farming and production.
Note 2. The author is one of the country’s leading
authorities on the history of American technology. Address:
May Treat Morrison Prof. of American History, Mills
College, Oakland, California 94613.

“dehulling soy beans,” “dehulled soy beans” and “soy bean
powder or ﬂour.” Address: 1. New York City; 2. Brooklyn.
Both: New York.

3636. Wershaw, Irving B.; Logun, John E. Assignors to
Dome Chemicals, Inc. (Indianapolis, Indiana). 1963. Proteintar acid dermatological preparations. U.S. Patent 3,071,510.
Jan. 1. 2 p. Application ﬁled 5 June 1958. [8 ref]
• Summary: “This invention relates to a dermatological
preparation for topical application to the skin. More
particularly, this invention relates to a dermatological
preparation which may be used as such (without added
constituents) in baths and wet dressings and thus applied to
the skin, or along with or as part of a cream or lotion.
“It is among the objects of the present invention
to provide a dermatological preparation which has the
beneﬁcial properties of both proteins and tars, particularly
coal tars and wood tars and yet, unlike the proteins, as such,
is chemically stable.
Note: Soy is mentioned 27 times in this patent, as
“defatted colloidal soy bean ﬂour,” “defatted soy bean ﬂour,”

3639. Soybean Digest. 1963. New ADM plant on stream.
Jan. p. 26.
• Summary: A photo shows ADM’s new plant and elevators
in Fredonia, Kansas. With a capacity of 6 million bushels
a year, it is now “on stream,” producing crude soybean
oil for both edible and industrial uses, and soybean meal.
Production manager is Don O. Fink, who joined ADM in
Fredonia in 1929.
Douglas Forsberg is merchandising manager for the
Fredonia plant, and Elnathan S. Anderson and James W.
Lindsay are the soybean traders in the plant’s merchandising
operations.

3637. Bataafse Petroleum Maatschappij. 1963. [Epoxidized
polymers]. Dutch Patent 103,509. Jan. 15. U.S. application
ﬁled 3 Sept. 1954. 6 p. (Chem. Abst. 60:4305c). [Dut]*
• Summary: The polymers are prepared by epoxidizing
an unsaturated polycondensate, derived from a polybasic
organic acid, the polycondensate containing a plurality of
aliphatic double bonds, such as unsaturated alkyd resins. The
polymers can be used as intermediates for the production of
plasticizers, lubricating oils, and drying oils, and for castings,
potting, and coating applications.
3638. Lowes, Fred J., Jr. Assignor to Dow Chemical
Company. 1963. Inhibition of glyceride oil modiﬁed vinyl
toluene alkyd varnish gelling. U.S. Patent 3,075,933. Jan. 29.
1 p. Application ﬁled 12 Nov. 1959. [8 ref]
• Summary: Concerns inhibition of gelling of vinyltoluene
alkyd varnishes modiﬁed with glyceride oils. “When varnish
is stored or displayed on store shelves for an appreciable
period of time it sometimes gels and becomes unusable.
This gelation may occur in the absence of any heat or light
or oxygen containing atmosphere. I have found that this
gelation may be substantially prevented by intimately mixing
from 0.1 to 1.0 weight percent of certain gelation inhibitors
with the alkyd varnish after it has been prepared.”
“An alkyd varnish was prepared by cooking 52 parts
by weight of bodied soybean oil, 13 parts by weight of
dehydrated castor oil, 30 parts by weight of vinyl toluene,
5 parts by weight of divinyl benzene and 0.5 part by weight
of ditertiary butyl hydroperoxide at 60 percent solids in
odorless mineral spirits for ﬁve hours at 160º C.”
Note: Soy is mentioned only once in this patent, as
“soybean oil.” Address: Midland, Michigan.

3640. Baker, Gladys L.; Rasmussen, W.D.; Wiser, V.; Porter,
J.M. 1963. Century of service: The ﬁrst 100 years of the
United States Department of Agriculture. Washington, DC:
U.S. Government Printing Ofﬁce. xv + 560 p. Illust. Index.
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24 cm. [300+* ref]
• Summary: Contents: Commissioners and secretaries
of agriculture (names and photos, from Isaac Newton to
Orville Freeman). Committee members. Foreword. 1. In
the beginning: Proposals for a federal agricultural agency,
importation of plants and livestock, the Patent Ofﬁce and
agriculture, further suggestions for a department. 2. “There
is hereby established” (establishment of the USDA by
Abraham Lincoln on 15 May 1862). 3. The Department of
Agriculture is raised to cabinet status. 4. Science comes
to farming. 5. The Department and World War I. 6. A
changing approach to agriculture. 7. The Department in
transition, 1925-1933. 8. The ﬁrst Agricultural Adjustment
Administration (Act of 1933). 9. Protecting the soil, farm
incomes, and food supplies, 1935-1940 (Incl. Conservation
approach recommended, Soil Conservation and Domestic
Allotment Act of 1936, Soil Conservation Service). 10. New
rural welfare and credit programs. 11. Research, education
and service, 1933-1940. 12. The administration of the
new Department of Agriculture (Incl. Foreign Agricultural
Service, p. 266-69). 13. The Department during World War
II. 14. The War Food Administration, 1943-1945. 15. The
postwar period, 1945-1948. 16. The challenge of postwar
adjustment, 1948-1953. 17. Technological revolution
and the department, 1953-1960 (On 10 March 1953 the
Ofﬁce of Foreign Agricultural Relations became the
Agricultural Research Service, p. 375-77; the Agricultural
Research Service, which took over duties of the Bureau
of Agricultural Economics, p. 376-81; the Agricultural
Marketing Service was re-established, p. 377). 18. Toward
a new century: Orville Freeman, departmental policy staff,
using America’s farm abundance (school lunch program,
PL-480), price policies and programs during 1961, rural
areas development program, reorganization for policy
implementation (Economic Research Service, which brought
together the economic research functions carried out by
units of the Agricultural Marketing Service, the Agricultural
Research Service, and the Foreign Agricultural Service, p.
408-11), proposed programs, conservation, administrative
improvement programs, new personnel programs,
consolidated ﬁeld ofﬁces, the National Agricultural
Library (p. 414), toward a new century. Literature cited.
Appendixes: (1) Biographies of commissioners, secretaries,
under secretaries, and Assistant secretaries of agriculture,
1862-1961–including Ezra Taft Benson, Charles Franklin
Brannan, Earl Lauer Butz, Charles William Dabney, Jr.,
Orville Lothrop Freeman, Beverly Thomas Galloway, Isaac
Newton, Don Paarlberg, Henry Agard Wallace, Henry
Cantwell Wallace, Claude Raymond Wickard, James “Tama
Jim” Wilson. (2) Listing of commissioners and secretaries
of agriculture and heads of USDA agencies. (3) The
organization of the agencies of the USDA to March 30, 1962
(with a reverse chronology for each). (4) Interdepartmental
transfers of major agencies. (5) Chronology of major events

related to the USDA.
Concerning “The National Agricultural Library: In the
100 years after 1862, the library collection of the Department
grew from 1,000 volumes to over 1 million. On September
18, 1961, its Director, Foster E. Mohrhardt, reorganized
it into four functional areas-Technical Services, Public
Services, Field and Special Services, and Management
Services, each headed by an Assistant Director. The library
was, in 1962, next to the Library of Congress, the largest
Government library in existence.
“The information contained in the collection was
disseminated through the Bibliography of Agriculture,
special bibliographies and indexes, and references and
lending services to research scientists, the general public,
and others in the United States and every part of the world.
In recognition of the national character of this institution,
Secretary Freeman, on March 23, 1962, designated it
the National Agricultural Library (USDA Secretary’s
Memorandum Numbers, no. 1496).
This book contains a good chapter on the history of the
War Food Administration (p. 295-329), with organizational
details on p. 487-91. The WFA was part of the USDA,
in operation from 1943 to 1945. Its main purpose was to
promote the growing of crops needed in America during
World War II.
The Bureau of Agricultural and Industrial Chemistry
was established on 13 Feb. 1943 pursuant to Executive
Order 9069 to include the four regional research laboratories,
and those divisions of the former Bureau of Agricultural
Chemistry and Engineering (established on 16 Oct. 1938)
not transferred to the Bureau of Human Nutrition and Home
Economics or to the Bureau of Plant Industry, Soils, and
Agricultural Engineering. The Bureau heads were William
W. Skinner (1943-44), Orville E. May (1944-46), Louis B.
Howard (1946-48), and Guido Edward Hilbert (1948-53). Its
history continues: In 1944 The Biologically Active Chemical
Compounds Division was established then in 1952 it was
transferred to the Eastern Regional Research Lab. On 1 Oct.
1950 the employees and work of the Microbiology Division
were transferred to the Western Regional Lab. On 2 Nov.
1953 the functions of this bureau were transferred to the
Agricultural Research Service.
Heads of USDA agencies: Ofﬁce of Experiment
Stations, 1888-1955: Wilbur O. Atwater 1888-1891. Abram
W. Harris 1891-1893. Alfred Charles True 1893-1915. Edwin
W. Allen 1915-1929. James T. Jardine 1931-1946. Robert W.
Trullinger 1946-1955.
Bureau of Plant Industry (1901-1941): Beverly T.
Galloway 1901-1913. William A. Taylor 1913-1933.
Knowles A. Ryerson 1934. Frederick D. Richey 1934-1938.
Eugene C. Auchter 1938-1942. Robert M. Salter 1942-1943.
Note 1. Ofﬁce of Plant Industry 1900-1901 was headed by
Beverly T. Galloway. When the Bureau of Plant Industry was
established on 1 July 1901, it included the former Division of
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Seed and Plant Introduction.
Note 2. This is the earliest document seen (Oct. 1999)
that contains the term “biologically active.” Address:
Agricultural History Branch, Economic Research Service,
Washington, DC.
3641. Chemurgic Digest. 1963. Special board meeting in
New York: Andreas and Corey head Chemurgic Council. Jan/
Feb. p. 1.
• Summary: “One of the purposes of the meeting was to
elect a Chairman of the Board, to replace Wheeler McMillen
who had resigned... Dwayne Andreas formerly president
of the Council since 1958 was elected Chairman of the
Board. Mr. McMillen is to remain on the Board and to be a
consultant.”
A photo shows a youthful Dwayne O. Andreas.
3642. Chemurgic Digest. 1963. Chemurgic frontiers: Today,
yesterday, and tomorrow. Jan/Feb. p. 2, 4.
• Summary: Excellent overview.
The Technical Advisory Committee has been the
backbone of chemurgic activities since its formation, during
the early 1950s. The Committee was also instrumental
in alerting the Eisenhower administration to the need for
a study of surplus farm crops. Many Technical Advisory
Committee members served on Eisenhower’s Commission
on Increased Industrial Use of Agricultural Products. The
ﬁnal report was printed as Senate Document No. 45 of the
85th Congress.
In the last few years chemurgy has become international.
Chemurgic courses are now part of college curricula in many
of the land-grant colleges.
3643. Chicago Tribune. 1963. Central Soya Co. spends a
million to boost output. March 5. p. B5.
• Summary: Central Soya Co. announced yesterday that it
has completed an expansion program costing more than $1
million at its chemurgy division plant at 1825 N. Laramie
av., in Chicago. The expansion, involving the redesign of the
facility and installation of added equipment, “has resulted
in a tripling of the plant’s capacity to produce Promine, a
natural food ingredient containing more than 97 per cent
pure [soy] protein.
The newly expanded plant went into operation last
month. It has been producing Promine on a semi-commercial
basis since the product was launched in late 1959.
Willard Lighter, division vice president, said: “Western
Europe, with its hard currencies, is our main trade target.
But probably the greatest untapped wealth in the world is the
potential consuming power of the 2½ billion people who are
trying to exist on annual incomes of $60 to $75.
“That market can be developed. And it will almost
certainly be done through foreign trade.”

3644. Staley (A.E.) Manufacturing Company. 1963.
[Polymerizable vinyl compounds]. Belgian Patent 622,253.
March 7. Application ﬁled 2 Sept. 1962. 30 p. (Chem. Abst.
59:10263f). Addition to Belgian Patent 593,359. [Fre]*
• Summary: Examples include polymerizable vinyl esters of
soybean fatty acids and monoalcs.
3645. Foster Grant Company. 1963. [Thermoplastic
polymer compositions]. Belgian Patent 622,500. March
14. Application ﬁled 14 Sept. 1962. 19 p. (Chem. Abst.
60:737d). [Fre]*
• Summary: Epoxidized soybean oil is used.
3646. Allied Chemical Corporation. 1963. Process for
producing oil-modiﬁed alkyd resins. British Patent 963,969.
Date of application and ﬁling complete speciﬁcation: 19
March 1963. 3 p. Complete speciﬁcation published: 15 July
1964. Application made in the USA: 19 March 1962.
• Summary: Soybean oil is used, and its unsaturated fatty
acid esters are epoxidized to make these resins. Address: 61
Broadway, New York 6, New York.
3647. Archer Daniels Midland Co., Soybean Div. 1963. Look
what ADM is doing with soybeans (Ad). Soybean Digest.
March. p. 45.
• Summary: This full-page ad states: “ADM research with
isolated proteins extracted from soybeans is producing
many new or improved products for your use today... and
tomorrow...
“Your future products, whether they be foods or feeds,
adhesives or additives, paints or papers... might be better
made at lower cost through ADM’s processing and research
with soybeans.” Address: Minneapolis 40, Minnesota.
3648. Nishimura, Sachio; Hata, Naoaki. Assignors to Asahi
Electro-Chemical Company. 1963. [Synthetic resin from
epoxy soybean oil]. Japanese Patent 2746. March 29. 3 p.
Application ﬁled 31 March 1960. (Chem. Abst. 59:6583b).
[Jap]*
• Summary: Epoxy soybean oil is used to make a
transparent, yellow, insoluble resin.
3649. Ramon Vinals Soler. 1963. [Epoxy-resin plasticizers].
Spanish Patent 285,464. March 9. Application ﬁled 19 Feb.
1963. 8 p. (Chem. Abst. 60:1897h). [Spa]*
• Summary: Distilled soybean fatty acids are used.
3650. Terrill, Robert L. 1963. The chemical modiﬁcation of
agricultural products for industrial use–An industry point of
view. Chemurgic Digest. March. p. 3-6. [2 ref]
• Summary: A table shows that 300 million lb of soybean
oil, worth about $30 million, presently ﬁnds industrial uses,
especially in protective coatings, plasticizers, and resins.
Address: President, Spencer Kellogg Div. of Textron Inc.,
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Buffalo, New York.
3651. Mathieson (O.) Chemical Corporation. 1963. [Resin
pastes for oil-based paints]. French Patent 1,323,106. April
5. [Fre]*
3652. Mustakas, Gus C. Assignor to the USA as represented
by the Secretary of Agriculture. 1963. Method of preparing
an air-drying conjugated soybean vinyl ether and isobutyl
vinyl ether copolymer. U.S. Patent 3,085,079. April 9. 2 p.
Application ﬁled 7 Sept. 1960. [1 ref]
• Summary: “This invention relates to a modiﬁed method
of copolymerizing conjugated soybean vinyl ether with a
lower alkyl vinyl other so as to produce copolymers, ﬁlms
of which have air-drying properties and excellent chemical
resistance.”
Note: Soy is mentioned 12 times in this patent, as
“conjugated soybean vinyl ether,” “unconjugated soybean
vinyl ether” and “polyunsaturated soybean vinyl ether.”
Address: Peoria, Illinois.

salt spray-resistant coating compounds which exhibit good
adhesion and corrosion resistance under top coats of acrylic
enamel.
3656. Harburger Fettchemie Brinckman & Mergell GmbH.
1963. [Fatty acid ester copolymers with vinylaromatic
compounds]. Belgian Patent 627,128. April 30. Application
ﬁled 25 April 1962. 20 p. (Chem. Abst. 60:8158a). [Fre]*
• Summary: An ester of isomerized soybean oil fatty acid is
used.
3657. Harburger Fettchemie Brinckman & Mergell GmbH.
1963. [Styrenated fatty polyamides]. Belgian Patent 627,129.
April 30. German application ﬁled 7 May 1962. 12 p. (Chem.
Abst. 60:9433e). [Fre]*
• Summary: The styrenated dimer of soybean oil acid Me
[methyl] ester is used to make the polyamides.

3654. Rolles, Rolf. Assignor to Aluminum Company
of America (Pittsburgh, Pennsylvania). 1963. Leaﬁng
aluminum paint manufacture. U.S. Patent 3,085,890. April
16. 6 p. Application ﬁled 3 Dec. 1958. [7 ref]
• Summary: In Example 1, “A synthesized organic acidcontaining vehicle was formulated by mixing 50 grams
of a 50 percent by weight non-volatile soya alkyd resin,
exhibiting an acid number of 16 and containing 36 percent
phthalic anhydride (by weight of non-volatile matter), with
50 grams of volatile hydrocarbon, such as mineral spirits,
to provide a 25 percent by weight non-volatile vehicle
of suitable consistency for admixture with metallic ﬂake
pigments in the manufacture of commercially acceptable
metallic coating formulations, such as paints.” Address: New
Kensington, Pennsylvania.

3658. Agricultural Gazette of New South Wales. 1963.
Soybeans: An ancient crop ﬁnding new favour in modern
agriculture. 74(4):209-12. April.
• Summary: Contents: Introduction. In New South Wales.
Soil and climatic requirements. Soil preparation. Time and
methods of sowing. Fertilizers. Inoculation of seed. Varieties
(Nanda is best). After cultivation. Rotation. Harvesting.
Storage. Yields. Insect pests. Diseases. Uses of soybeans.
New South Wales has more than 45 years of experience
with soybean cultivation. More than 500 varieties have been
imported. Field trials have been conducted at Hawkesbury
Agricultural College and experiment farms. Yet yields
have been low, about 7 bushels per acre over a recent ten
year period. “In the 1946-47 season, an attempt at large
scale production was sponsored by the Commonwealth
Government and a considerable quantity of seed of popular
U.S.A. varieties was introduced. Some 2,000 acres were
sown, but again the yield of beans on the area harvested
was only approximately 6 bushels per acre... The area
sown to soybeans in this State in the last ten years has been
negligible.”
Yet new interest in the crop has arisen because of the
need for high quality protein meal [for livestock and poultry
feed] and the superior qualities of the oil in making special
paints.
Note: An article titled “Legume inoculant quality,”
published in the May 1964 issue (p. 1042) of this journal,
shows that lucerne, clover, and vetches are the three main
legumes now grown in New South Wales.

3655. Swanson, Ralph G. Assignor to E.I. du Pont de
Nemours & Company (Wilmington, Delaware). 1963.
[Coating compositions]. Belgian Patent 623,997. April 24.
U.S. application ﬁled 26 Oct. 1961. 17 p. (Chem. Abst.
60:14734f). [Fre]*
• Summary: Soybean oil can be used as a drying oil to make

3659. Akabori, Shiro; Kawakami, Y.; Izumi, Y.; Komatsu, S.
Assignors to Ajimomoto Company, Inc. 1963. [Surfactant
agents from soybean or wheat protein]. Japanese Patent
6455. May 20. 2 p. Application ﬁled 13 March 1961. (Chem.
Abst. 59:7758f). [Jap]*
• Summary: Soybean protein (containing 65% pure protein)

3653. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Turkey to get ﬁrst soybean oil sold by own
name in an olive oil country. 1(15):9. April 15.
• Summary: Turkish consumers are now being introduced to
Soya, the ﬁrst packaged soybean oil sold as such in an olive
oil producing country. Prior to this year, Turkish imports of
soybean oil have been used only in margarine and shortening
products and in soap. The Soybean Council of America has
spent 3 years in paving the way for the new product. Olive
oil is also twice as expensive as the soybean oil.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1305
is used to make a surfactant (a surface-active substance, such
as a detergent).
3660. Rudner, Bernard. Assignor to Koppers Company, Inc.
(a corporation of Delaware). 1963. Preparation of alcohols.
U.S. Patent 3,091,627. May 28. 6 p. Application ﬁled 15
Aug. 1960. [2 ref]
• Summary: “Quite surprisingly, I have discovered that,
under care fully controlled conditions, useful higher alcohols
can be made using oxacarbocyclic compounds, such as
oxiranes or oxetanes, and organo aluminum or organo boron
compounds as starting materials. My new method offers
a unique and economical route to a vast number of the
commercially desirable higher alcohols.”
Note: Soy is mentioned only once in this patent, as
“fully epoxidized soy bean oil.” Address: Pittsburgh,
Pennsylvania.
3661. Piechota, Helmut; Merten, R.; Trescher, V.; Wirtz,
H. Assignors to Farbenfabriken Bayer, A.G. 1963.
[Polyurethane foams]. Belgian Patent 628,045. May 29.
German application ﬁled 6 Feb. 1962. 14 p. (Chem. Abst.
61:5781h). [Fre]*
• Summary: High heat and ﬂame-resistant foams using
sorbitol.
3662. Chemurgic Digest. 1963. Is chemurgy still relevant?
April/May. p. 2.
• Summary: “Chemurgy was born in an era of depression
and surplus. Its founders envisioned as their immediate goal
the disposal of agricultural surpluses through industrial
utilization. Although surplus disposal in this way proved
illusory, substantial achievements in chemurgy have been
numerous...
“The keynote, the very essence, of chemurgy is
conservation of the waning capital resources of this ‘looted
planet’ by scientiﬁc exploitation of nature’s renewable
abundance. Yet in these days of more spectacular science, of
atomic energy and satellites and moon shots, it is easy to lose
perspective.”
3663. Di Giorgio, A.L. 1963. Prospects good in Italy.
Soybean Council of America–Italy. Soybean Digest. May. p.
50, 52.
• Summary: “Italy’s market potential for U.S. soybeans
and soybean products remains good. With the continuing
post-war industrialization, Italy is steadily evolving better
economic and social conditions and, in spite of limited
agricultural resources, is improving her dietary standards.
“Per capita wheat consumption is gradually decreasing
while the consumption of protein foods, notably meat, is
increasing correspondingly. This is bringing about the need
for larger feed and livestock production, with the obvious
favorable implications for soybean meal. On the basis of

latest information, nearly 250,000 metric tons of soybean
meal were used by the Italian feed industry in 1962.
“There are also good reasons to believe that imports of
U.S. soybean meal, slow during the last couple of years due
to expanded local soybean processing, will pick up again
during 1963. In fact, major feed manufacturers and one
soybean processor have already bought substantial quantities
of U.S. meal for delivery later in 1963.
“Several new feed mills as well as poultry farms are
going up. Quite a number of U.S. companies have lately
shown great interest in this sector, aiming at extending
their operations in this part of Europe, which, for reasons
of climate, seems to offer the best conditions to become the
poultry supplier of the Common Market.
“Italian meat consumption amounts to only 60 pounds
per person, of which almost one-half is imported. In the
government’s recent ‘Green Plan,’ the target is for a per
capita consumption of 84 pounds by 1965. It is doubtful
that this can be entirely accomplished in such a short
period of time. However, there will be a steady growth in
both livestock and mixed feed industries for the next few
years with an increasing demand for soybean meal, which
is already the most largely used protein source in formula
feeds.
“The foregoing tells why the phenomenal upward
trend in soybean imports, which started in 1958 with the
beginning of Soybean Council operations in Italy, will
continue. Ofﬁcial import ﬁgures show that during 1962,
337,000 metric tons of soybeans were imported into Italy
from all sources. Of this, 318,000 metric tons were from the
U.S.A. Compared with the previous year there was a gain
of 75%. The outlook for 1963 is good, although it would be
unrealistic to expect the rate of increase to be as great as in
1962.
“However, market prospects in Italy for soybeans and
soybean products will remain good for the following reasons:
“1–Livestock and feed industries are just beginning
and it will be some time before they are able to meet the
increased demands of a growing population and an evolving
economy.
“2–Soybeans have little chance of being widely grown
in Italy. Available farming land is already taken over by
more-needed and better-paying crops. Also, the land is so
divided that inability to use mechanized farming would make
competition with the American product highly unproﬁtable.
“As for oil and fats, with the improved standard of
living, consumption has increased with seed oil proﬁting
the most, despite the fact that prices are disproportionately
high compared with other food staples. Soybean oil, almost
unknown in Italy 5 years ago, is taking more than its share
of this increased consumption, and it is now second only to
olive oil.
“Some 55,000 metric tons of soybean oil reached the
Italian consumer during 1962. A still larger potential exists.
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In fact, domestic production of edible oils–350,000 metric
tons annually–can meet only a little over half of total Italian
requirements. The difference must be imported, partly in the
form of seeds to be crushed and partly in the form of liquid
oil. This year in particular the need for imports will be much
greater due to poor local olive production and even poorer
supply prospects from other olive growing areas.
“In addition, there is also a good potential for soybean
oil for technical purposes, particularly in paints and
varnishes. Italy is currently importing large quantities of
other drying oils.
“All these conditions indicate that 1963 and following
years will continue to offer outstanding opportunities to U.S.
and Italian soybean industries.”
A photo shows: “65th International Agricultural Fair,
Verona, Italy: Dr. A. L. Di Giorgio, SBC director for Italy,
(center), explains SBC exhibit to G. Frederick Reinhardt
[left], U.S. Ambassador to Italy; and Hon. Guiseppe
Trabucehi, Italian Minister of Finance and president of the
Fair, during visit to U.S. Pavilion.” Address: PhD, Director
for Italy, Soybean Council of America.
3664. Robeson, Charles D. Assignor to Eastman Kodak
Co. (Rochester, New York). 1963. Sterol and piperazine
complexes and process for the preparation thereof. U.S.
Patent 3,092,624. June 4. 5 p. Application ﬁled 26 April
1962.
• Summary: “Sterols are complex, organic chemical
compounds, the molecules of which are represented by the
following general formula: (chemical structure diagram
shown) wherein R is a hydrocarbon radical containing at
least 6 carbon atoms. Sterols occur in nature in both plants
and animals, being generally found in the oils and fats
obtained therefrom. Sterols of animal origin are referred
to generally as zoosterols while sterols of plant origin are
referred to generally as phytosterols. Examples of zoosterols
are cholesterol, beta-cholestanol and coprosterol. Examples
of phytosterols are stigmasterol, beta-sitosterol and
ergosterol.
“Sterols generally are useful as starting materials in the
preparation and synthesis of adrenal cortical hormones and
sex hormones.”
Note: Soy is mentioned 14 times in this patent, as
“soybean oil,” “soybean oil sterols” and “mixed soybean oil
sterols.” Address: Rochester, New York.
3665. Morimoto, Saichi; Ishihara, M.; Yamamoto, A.;
Hamada, K.; Imai, K.; Otsuka, M. Assignors to Toyo
Spinning Company. 1963. [Graft copolymers]. Japanese
Patent 9431. June 17. 2 p. Application ﬁled 9 Feb. 1961.
(Chem. Abst. 59:8928c). [Jap]*
• Summary: Soybean protein is used and the resulting
polymer solution is spun.

3666. Eastman Kodak Company. 1963. [Solubilization
of complex molecules for use as drugs]. French Patent
1,330,108. June 21. Application ﬁled 24 May 1958. 21 p.
(Chem. Abst. 59:11198f). [Fre]*
• Summary: Soybean oil sterol was prepared.
3667. Van Hook, John O. Assignor to Rohm & Haas Co.
(Philadelphia, Pennsylvania; a corporation of Delaware).
1963. N,N-disubstituted arylamides. U.S. Patent 3,095,428.
June 25. 6 p. Application ﬁled 7 April 1959. [13 ref]
• Summary: “This invention relates to new and useful
N-arylamides and to resinous compositions plasticized
therewith.
“More especially, this invention concerns new N,Ndisubstituted arylamides which by virtue of their unique
structure are useful plasticizers for polyvinyl halide resins.
The plasticized resins are valuable in numerous applications.
The new arylamides of the invention are disubstituted on
the nitrogen atom, and optionally on the aryl radical, by
oleﬁnically unsaturated aliphatic groups and/or by saturated
aliphatic groups.”
Note: Soy is mentioned 5 times in this patent, as
“soybean oil,” “soybean oil fatty acids” and “epoxidized
soybean oil fatty acids.” Address: Abington, Pennsylvania.
3668. Mleziva, J.; Jarusek, J. 1963. Polyamidharze aus
dimerisierten Fettsaeuren und ihre Verwendung fuer
thixotrope Alkydharze [Polyamide resins from dimerised
fatty acids and their applications in the thixotropic alkyd
resins]. Fette, Seifen, Anstrichmittel 65(6):500-06. June.
Chem. Abst. 59:10300a. [18 ref. Ger; eng; fre]
• Summary: Soybean fatty acids are used. Address: 1.
Forschungsinstitut fuer synthetische Harze und Lacke; 2.
Chemisch-technologische Hochschule. Both: Pardubice,
Czechoslovakia.
3669. Ramos, F. 1963. Sobre el aceite de soja; su
composicion y principales aplicaciones [On soybean oil:
Its composition and chief applications]. Grasas y Aceites
14(3):122-25. May/June. [Spa]
Address: Instituto de la Grasa y sus Derivados,
Departamento Industrial, Sevilla, Spain.
3670. Soybean Digest. 1963. Central Soya expansion at
Gibson City [Illinois]. Expanded plant points to processing
changes. June. p. 20.
• Summary: “Recent completion of a new, edible soy protein
plant at Central Soya’s operations in Gibson City, Illinois,
marks the company’s second advance in the past months
into the ﬁeld of highly specialized soy proteins for the food
industry. Expanded facilities at the Chemurgy division in
Chicago, for producing isolated soy proteins were reported
on full stream in February.
“The latest expansion is a giant step toward large scale
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continuous processing of a 70% protein concentrate.” The
product is to be marketed under the trade name of Promosoy.
Central Soya’s Chicago-based Chemurgy division
announces completion of expanded facilities for producing
its newly improved protein which will be marketed under the
trade name, Promine. Since February, the plant has tripled
the capacity of the semi-commercial operation pioneered by
the company in late 1959. Willard Lighter is vice president
of the Chemurgy division. A photo shows a ground view of
Central Soya’s Promosoy plant in Gibson City.
3671. Nishimura, Sachio; Hata, Naoaki. Assignors to Asahi
Electro-Chemical Company, Ltd. 1963. [Inner epoxides].
Japanese Patent 11,289. July 5. Application ﬁled 30 Nov.
1960. 5 p. (Chem. Abst. 59:12984e). [Jap]*
• Summary: Soybean oil is epoxidized to give a resin of
tensile strength 410 kg per square centimeter.
3672. Rosenberg, Joseph. Assignor to General Electric
Company (a corporation of New York). 1963. Composition
comprising epoxy resin, polyvinyl acetal, silica, and a
BF3-amine complex U.S. Patent 3,098,054. July 16. 3 p.
Application ﬁled 20 Nov. 1959. [4 ref]
• Summary: “This invention relates to new and useful
resinous compositions and their preparation. More
particularly, the invention relates to resin compositions
having desirable physical, chemical and electrical properties
and which are especially characterized by a desirably high
impact strength which is obtained without the use of ﬁbrous
ﬁllers.”
Note: Soy is mentioned only once in this patent, as
“dimethyl soya diamine curing agent.” Address: Erie,
Pennsylvania.
3673. Schmitz, John V.; Blackinton, Roswel J. Assignors
to California Research Corp. 1963. Thixotropic coating
solutions. U.S. Patent 3,098,052. July 16. 3 p. Application
ﬁled 12 Dec. 1957. [8 ref]
• Summary: Note 1. Thixotropy is a time-dependent shear
thinning property. Certain gels or ﬂuids that are thick
(viscous) under static conditions will ﬂow (become thin,
less viscous) over time when shaken, agitated, or otherwise
stressed.
“This invention relates to thixotropic coating solutions,
and to a method for their preparation, and more speciﬁcally
to thixotropic coating solutions prepared by co-reacting oilmodiﬁed polyester resins with certain cross-linking agents
in the presence of a minimum and critical concentration of
solvent.”
Note 2. Soy is mentioned 11 times in this patent, as
“soya oil,” “epoxidized soya oil” and “soya fatty acids.”
Address: 1. Louisville, Kentucky; 2. Schenectady, New York.
3674. Nevin, Charles S. Assignor to A.E. Staley

Manufacturing Company. 1963. [Aliphatic long-chain
compounds substituted with acryloxy and halogen groups
and their polymers and copolymers]. Belgian Patent
627,293. July 18. U.S. application ﬁled 18 Jan. 1963. 57 p.
(Chem. Abst. 60:10881c). [Fre]*
• Summary: Soybean oil is used.
3675. Schmidle, Claude J. Assignor to Rohm & Haas
Company. 1963. [Coating compositions containing addition
polymers of alkyd resins with ethylenic compounds]. Belgian
Patent 627,770. July 30. U.S. application ﬁled 30 Jan. 1962.
34 p. (Chem. Abst. 60:12236g). [Fre]*
• Summary: Soybean oil was used. The polymers can be
used for coating paper, leather, wood, ceramics, concrete,
textiles, plaster, linoleum, etc.
3676. Arnold, Lionel K. 1963. Agricultural product
utilization research at Iowa State University. Chemurgic
Digest. July. p. 3-4. [17 ref]
• Summary: “The Chemical Engineering Department at
Iowa State University has, since its beginning, felt obligated
wherever practical to use sound chemical engineering
principles to solve the problems of the state.”
During the 1920s and 1930s, research was conducted
under the leadership of Dr. O.R. Sweeney, head of the
Chemical Engineering Department at Iowa State.
“Value of New Crops: Another approach to the farm
problem is in the utilization commercially of new crops.
Here the agricultural experts and the chemical engineers
usually complement each other in the introduction of the
new crop. To be of value to the economy the new crop
must replace surplus acres and provide for needed products
a raw material not competitive with existing crops. An
excellent illustration is the soybean. Practically unknown
in this country ﬁfty years ago, soybeans today are grown
on 28 million acres of American farm land with a gross
return to the farmers of approximately $15 billion a year.
If the acreage now in soybeans were planted to corn our
corn surplus would be increased approximately 1.5 billion
bushels per year. The part played by Iowa State University
agriculturalists, scientists, and engineers in this soybean
development has been signiﬁcant.
“Soybean Extraction: The ﬁrst experimental work by
the Iowa State chemical engineers on the development of a
solvent extraction plant for soybean oil goes back to 1937.
Information on the processing of soy Beans was made
available before that through an Engineering Extension
Service bulletin (13). The original purpose of the extraction
work was to design an extraction unit with a capacity of ten
tons per day suitable for use in the small communities of
the Midwest. It was believed that small but efﬁcient plants
located in the soybean growing areas could take advantage
of lower freight costs both on the beans to the plant and the
meal to users to enable them to compete successfully with
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larger units. Though the research progressed through several
laboratory pilot plants and resulted in the production of much
larger industrial units, the basic idea remained the same. The
ﬂaked soybeans were conveyed down to, through, and up out
of a slightly inclined extraction zone. Solvent recovery from
the oil and meal eventually followed rather conventional
methods.
“Screw conveyors operating in pipes or tubes were used
in the original pilot plant. Instead of the solvent spiralling
around in a countercurrent path through the ﬂakes much of it
bypassed the screws, resulting in an unsatisfactory extraction
efﬁciency. The screws were then replaced by a chain with
a skeleton-like conveyor elements (similar to a ‘Redler’
conveyor). These conveyors allowed excellent countercurrent
solvent ﬂow through the slow moving mass of soybean ﬂakes
with the minimum production of ﬁnes (9) (17). The original
solvent trichloroethylene, was chosen to avoid the ﬁre and
explosion hazards of the conventional petroleum fractions.
While an excellent solvent, trichloro-ethylene produced
an unsatisfactory meal and was eventually replaced by the
hexane petroleum fraction commonly used industrially. The
commercial units, of which six with capacities from 40 to
400 tons per day each, are currently in operation, are based
on this design, but modiﬁed to secure somewhat better
extraction efﬁciency. They are manufactured by the Crown
Iron Works Company of Minneapolis.”
An illustration shows the pilot plant for oil extraction
with each of the main parts labeled. Address: Prof. of
Chemical Engineering, Iowa State Univ. of Science and
Technology.
3677. Soybean Digest. 1963. Illinois alkyd plant purchased
by Cargill. July. p. 35.
• Summary: “Purchase of one of the nation’s newest alkyd
resin plants has been announced by the special products
division of Cargill, Inc. The seller was American Alkyd
Industries of Illinois.
“The plant, 30 miles west of Chicago, at Carpentersville,
Illinois, will produce a full line of Cargill soybean-based
alkyd resins and polyurethanes, according to Herbert B.
Juneau, vice president and division head.
“’ This plant, added to Cargill’s alkyd resin facility in
Philadelphia, will be especially helpful in serving Midwest
paint manufacturers,’ Mr. Juneau said.
“Mark B. Spitz, Cargill technical oil salesman in New
York and formerly alkyd resin merchant in Philadelphia
[Pennsylvania], has been named manager of the
Carpentersville resin plant.”
3678. Nishimura, Sachio. Assignor to Asahi ElectroChemical Company. 1963. [Hardening of epoxides].
Japanese Patent 14,839. Aug. 14. Application ﬁled 9 Feb.
1961. 4 p. (Chem. Abst. 59:14174h). [Jap]*
• Summary: Puriﬁed soybean oil is used to make a hardened

resin with a tensile strength of 470 gm per square centimeter.
3679. McKee, Allan W., Jr. Assignor to Armstrong Cork
Co. (Lancaster, Pennsylvania). 1963. Method of preparing
particles of thermoplastic composition. U.S. Patent
3,101,241. Aug. 20. 4 p. Application ﬁled 3 Nov. 1960. 1
drawing. [6 ref]
• Summary: Concerns thermoplastic nondusting
compositions for stencilling ﬂoor coverings. A diagram on p.
1 shows a ﬂow chart of the process.
“The use of polyvinyl resins in the manufacture of
resilient surface covering materials, such as ﬂoor coverings,
has found wide acceptance in industry. Linoleum-type
resilient ﬂoor products have always enjoyed a substantial
share of the ﬂooring industry sales; however, in recent
years, ﬂooring products manufactured from the newer type
polyvinyl resins have gained wide acceptance so that today
a large percentage of resilient ﬂoors is manufactured from
these synthetic resinous materials.”
Note: Soy is mentioned 3 times in this patent, as
“epoxidized soya oil.” Address: Millersville, Pennsylvania.
3680. Weil, Carrol S.; Condra, N.; Haun, C.; Striegel, J.A.
1963. Experimental carcinogenicity and acute toxicity
of representative epoxides. American Industrial Hygiene
Association Journal 24(4):305-25. July/Aug. (Chem. Abst.
59:13253g). [25 ref]
• Summary: “Although commercial utilization of epoxy
compounds is relatively new, in recent years the hazards to
health of utilization of the epoxy monomers and resins have
been the subject of many reports. Most of the discussion
has been related to the dermatitis and sensitization
observed during curing...” Skin disorders can result from
handling liquid epoxy resins and amine-type curing agents.
Epoxidized soybean oil has been included in the tests
on mice, but is not speciﬁcally mentioned in this article.
Address: Mellon Inst., 4400 Fifth Ave., Pittsburgh 13,
Pennsylvania.
3681. Morimoto, Saichi; Ishihara, M.; Yamamoto, A.;
Hamada, K.; Imai, K.; Otsuka, M. Assignors to Toyo
Spinning Company, Ltd. (Kita-ku, Osaka, Japan). 1963.
Graft copolymer containing spinnable solution and method
for preparing and spinning thereof. U.S. Patent 3,104,154.
Sept. 17. 6 p. Application ﬁled 5 Feb. 1962. 1 drawing. [3
ref. Eng]
• Summary: “The present invention relates to a method for
the production of ﬁbres consisting substantially of modiﬁed
polyacrylonitrile or acrylonitrile graft copolymer, and more
particularly to the preparation of improved ﬁbre-forming or
spinnable solutions of graft copolymers of acrylonitrile and a
protein.”
“Thus, for example, when soybean protein is to be
extracted from a soybean cake, the extraction is carried out
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with an alkaline medium, and then acrylonitriile is added
to the alkaline extract to effect the cyanoethylation of the
protein.”
Note: Soy is mentioned 10 times in this patent in the
forms “soybean protein,” “soybean cake,” “Graft copolymers
of 31% soybean proteins,” “soy bean protein,” “defatted soy
bean” and “pasty soybean protein (water content 60%).”
Peanut protein is mentioned twice.
The 1 drawing is a full-page ﬂow diagram for making
the ﬁlament. Address: 1. Otsu; 2. Sakyo-ku, Kyoto; 3-6.
Shiga-gun, Shiga-ken. All: Japan.
3682. Kucera, Clare H.; Barron, Archie N. Assignors to Dow
Chemical Company (Midland, Michigan; a corporation of
Delaware). 1963. Fluid loss control in hydraulic cement
slurries. U.S. Patent 3,104,704. Sept. 24. 5 p. Application
ﬁled 17 Aug. 1959. [15 ref]
• Summary: “The invention relates generally to cementing
wells penetrating subterranean formations. More particularly
it relates to a pumpable aqueous cement slurry, useful in
cementing wells, which sets or hardens in situ accompanied
by a low water loss to the formation.
“In drilling `holes of appreciable depth into the earth,
such as wellbores through ﬂuid-producing formations,
precautions usually must be taken to prevent crumbling,
sloughing, or caving in of the walls of the hole. The
precaution usually employed is a well casing which offers
the additional advantages of retaining within it a column
of the ﬂuid being produced and of preventing the inﬂow
of undesirable ﬂuids from superjacent and subjacent
formations.”
Note: Soy is mentioned 4 times in this patent, as
“soybean ﬂour” and “soy bean ﬂour.” Address: Tulsa,
Oklahoma.
3683. Foreign Agriculture (USDA Foreign Agricultural
Service). 1963. Soybean promotion in Egypt stresses best
way to use U.S. vegetable oils. 1(35):10. Sept.
• Summary: Despite its deﬁcit in edible oil, Egypt’s ﬁrst
import of U.S. soybean oil in 1959 went into soap and other
industrial products. The reason: unfamiliarity with storage,
handling, and processing the oil for human consumption.
Today, soybean oil is fast taking hold as a foodstuff, and
Egypt is sixth largest importer of U.S. soybean oil. Produced
in 1961 and still being shown in Egypt’s theaters is a
soybean nutrition ﬁlm short, “Miracles with Modern Foods.”
In Arabic it tells how to prepare ﬁve complete low-priced
meals using soybean oil. In 1962, the Council estimated
that through all promotional media–trade fairs, publications,
broadcasts, personal contacts–over 12 million persons have
been introduced to U.S. soybean products.
3684. Nevin, C.S.; Moser, B.F. 1963. Vinyl oil monomers.
I. Vicinal methacryloxy-hydroxy soy oils. J. of Applied

Polymer Science 7(5):1853-66. Sept. (Chem. Abst.
59:12929g). [3 ref. Eng; fre; ger]
• Summary: Synthetic high polymers. Vinyl soy oil
monomers have caused no observed toxicity symptoms
or any allergic skin reactions. Address: A.E. Staley
Manufacturing Co., Decatur, Illinois.
3685. Soybean Digest. 1963. Honorary life members
[American Soybean Assoc.]: Dr. C.R. Weber and Dr. Allan
K. Smith. Sept. p. 10.

• Summary: Dr. C.R. Weber has done outstanding research
in soybean genetics. He received his B.S. and M.S. degrees
from the University of Illinois and his Ph.D. from Iowa State
University. He became associated with the U.S. Regional
Soybean Laboratory as a student assistant shortly after it was
organized in 1936. His entire work career as an agronomist,
except for duty with the U.S. armed services, has been with
the Laboratory. He was placed in charge of soybean research
work in Iowa shortly before World War II.
“Dr. Allan K. Smith is an international authority on soy
protein and its uses. He was a pioneer investigator in the
ﬁeld. His basic work has provided insight into the chemical
nature and physical properties of the complex protein
systems found in soybeans. His work has assisted industry
in the development and use of isolated soy protein, protein
concentrates, soy ﬂour and other products for food, feed and
industrial uses. Processes and products developed under his
supervision are used by the paper industry in paper coating,
adhesives, sizing and lamination, and in the food industry.
He contributed to the use of identity-preserved soybeans
in the export market and the development of the process of
making Gelsoy and other soy food products which are now
used in Japan.
“Dr. Smith received his B.S. degree in chemistry at Coe
College, Cedar Rapids, Iowa, in 1919; and his M.A. and
Ph.D. from Columbia University in 1924 and 1926. He was
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guest lecturer at the University of Minnesota from 1932 to
1934, and research chemist at the U.S. Regional Soybean
Industrial Products Laboratory from 1937 until 1942. He has
been senior chemist and investigations leader at the Northern
Regional Research Laboratory since 1942.
“Dr. Smith made two extensive surveys of the Orient in
1948 and 1957 to learn more about soybeans in foods. His
ﬁrst monograph on Chinese, Korean, and Japanese uses of
soy foods is used throughout the world. His second, on the
use of U.S. soybeans in Japan and subsequent research by
Dr. Smith, helped to clarify many objections raised by the
Japanese to U.S. soybeans.”
Portrait photos show Dr. C.R. Weber and Dr. Allan K.
Smith.
Note: The title of Allan K. Smith’s 1926 PhD thesis
from Columbia University was “The rate of interdiffusion
of sodium hydroxide and hydrochloric acid by a calometric
method.”
3686. Tonner, Francis Ian; Dison, Gordon Frank. Assignors
to The Glidden Co. (Cleveland, Ohio). 1963. Curable and
cured resinous products combining epoxy resin esters and
acidic acrylate ester copolymers. U.S. Patent 3,107,226; Oct.
15. 8 p. Application ﬁled 15 Jan. 1960. [9 ref]
• Summary: “This invention relates to cured and curable
products prepared from a mixture of two different types of
resinous products, one type consisting of esters of complex
epoxy resins illustrated by but not conﬁned to esters of the
complex resinous products prepared from bisphenol and
epichlorhydrin. The other type of resinous product which
is combined with said epoxy esters is an acidic copolymer
of ethylenically-unsaturated monocarboxylic acids such
as methacrylic or acrylic acid, and acrylate type esters,
said copolymer preferably but not necessarily including
mononuclear vinyl aromatic monomers.”
Note: Soy is mentioned 3 times in this patent, as “soya
oil,” “soya oil acid esters” and “methyl esters of soya
oil acids.” Address: 1. Cleveland, Ohio; 2. Bodfari, near
Denbigh, Wales.
3687. Moore, William G. Assignor to Dow Chemical
Company (Midland, Michigan; a corporation of Delaware).
1963. Rapid curing resin-ﬁller systems. U.S. Patent
3,107,403. Oct. 22. 3 p. Application ﬁled 21 Dec. 1959. [5
ref]
• Summary: Concerns epoxides for binder-ﬁller systems
for foundry molding cores. “The production of cores for
metal casting normally involves the addition to core sand of
small amounts of a resinous binder, e.g. urea-formaldehyde.
This addition permits the sand to be shaped to a desired
form, or core, after which, heat or other treatments are
used to convert the formed, uncured (‘green’), sand-binder
mixture into a hard, solid, cured state. Generally, use of
such conventional binders requires prolonged heating of

the ‘green’ cores in a holding mold to produce a hard, cured
core. This process thus requires in addition to the lengthy
treatment time, a large investment in the number of holding
molds needed to hold the cores dimensionally stable during
the lengthy cure. Now, unexpectedly, this invention describes
a system whereby upon mixing a polymerizable epoxide
binder and sand, ‘green’ cores can be prepared and shaped.
These cores can be almost instantaneously converted at
room temperatures to a ﬁnal, cured core by treatment with a
gaseous, ionic, polymerization catalyst.”
Note: Soy is mentioned 3 times in this patent, as
“epoxidized soybean oil.” Address: Midland, Michigan.
3688. Matchett, J.R.; Bruun, J.H.; Pollack, M.; Rogers, R.
1963. The potential of agricultural raw materials in industrial
uses. Chemurgic Digest. Sept/Oct. p. 5-7.
• Summary: “Agriculture’s command of industrial markets
of a half century ago was broken by a vigorous program
of research as a result of which petroleum has captured the
Lion’s share of the large and growing chemical market.”
A table giving “Raw materials for the chemical and
allied industries,” shows: For soap–Animal fats and
vegetable oils (1915-20), Petroleum (1962); For paints,
varnishes, and lacquers–Linseed oils (1915-20)–Petroleum
(1962). Address: Agricultural Research Service, USDA.
3689. Spilsbury, Calvin C. 1963. Western Europe, a growing
market for U.S. soybeans and soybean meal: Denmark,
soybean crushing industry (Document part). USDA Foreign
Agricultural Service. FAS-M-153. p. 71. Oct.
• Summary: “The oilseed crushing industry in Denmark
is based on domestic demand for fats and a growing
export market for processed oil. As a result, the industry
is relatively small. Two large crushing concerns make up
the vegetable oil industry. Those mills are: Aarhus Olie
Fabrik A/S, 27 Brunsgade, Aarhus and Dansk Sojakage
Fabrik [Sojakagefabrik] A/S, 24 Islands Boygge [Brygge],
Copenhagen; they crush imported oilseeds, reﬁne vegetable
oils produced, and also reﬁne ﬁsh and whale oil. The oil
is used mainly for margarine, and also is sold to soap
producers. Some soybean oil is exported.”
Denmark’s Soybean Crushing Capacity, 1962, by
solvent extraction, follows (their solvent crushing capacity is
given in metric tons [tonnes] per 24 hours):
Aarhus Oliefabrik A/S, Aarhus, 750 tonnes continuous
solvent + 350 tonnes batch solvent*.
Dansk Sojakagefabrik, Copenhagen, 750 tonnes
continuous solvent.
Total yearly crushing capacity using continuous solvent
extraction is 450,000 tonnes. *The Aarhus batch solvent
crushing capacity is not being operated because of high
operations cost, but it could process 100,000 tons of oilseeds
a year if necessary.
“The two large crushing mills in Denmark are equipped
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with reﬁning and hardening plants, and all have modern
materials-handling and storage facilities for moving large
volumes of soybeans and other oilseeds. Soybean oil mills
in Denmark are restricted from operating on Sundays, but
are allowed to do so during nine Sundays every 6 months...
Labor costs still remain low compared with mill costs in
the United States, as the average worker in the industry is
reported to make around $2,000 a year.”
Note that this document mentions Aarhus Oliefabrik
in connection with soya. However in 1909 John M. Carson
(p. 19), in a section on Denmark, gave the detailed views
of a Danish importer of cotton-seed products in Aarhus,
Denmark, concerning soya beans in England and Denmark.
This company was probably Aarhus Oliefabrik, which was
founded in 1871. Address: USDA.
3690. Oxford Paper Company. 1963. [Paper coatings based
on water-insoluble protein adhesives]. French Patent
1,343,098. Nov. 15. Application ﬁled 5 Nov. 1962. 27 p.
(Chem. Abst. 60:12228a). [Fre]*
• Summary: Soybean protein is used as an adhesive in the
preparation of paper coating compounds for laminated paper
and cardboard.
3691. DEHYDAG Deutsche Hydrierwerke GmbH. 1963.
[Epoxy-containing organic compounds]. Belgian Patent
635,527. Nov. 18. German application ﬁled 11 Aug. 1962. 16
p. (Chem. Abst. 61:12151f). [Fre]*
• Summary: An anhydrous epoxide of soybean oil is used
to make these compounds which are useful as plasticizers,
stabilizers, lubricants, and for raw materials in the
preparation of synthetic resins and adhesives.
3692. Shaw, Robert S.; Dupont, John A. Assigniors to Rohm
& Haas Company. 1963. [Modiﬁed vinyl polymer coating
compositions]. Belgian Patent 631,720. Nov. 18. U.S.
application ﬁled 1 May 1962. 52 p. (Chem. Abst. 61:3308b).
[Fre]*
• Summary: Soybean oil is used.
3693. Murata, Hisato; Higo, Fujihiko. Assignors to Asahi
Electrochemical Industrial Co., Ltd. (Tokyo, Japan). 1963.
Process for manufacture of epoxidized fatty acids, alcohols
and esters thereof. U.S. Patent 3,112,325. Nov. 26. 2 p.
Application ﬁled 25 Jan. 1954. [8 ref]
• Summary: “This invention relates to a process for
manufacture of epoxy products, starting from unsaturated
fatty acids, unsaturated alcohols and their derivatives, such
as their esters.
“It has heretofore been known that the material for
epoxidation, such as fatty acid, is epoxidized with peroxidic
acid, and also that the peracetic acid is prepared by reacting
acetic anhydride with hydrogen peroxide in the presence of
sulphuric acid, as a catalyst. However, the peracetic acid thus

prepared, that is, prepared in the presence of sulphuric acid,
as a catalyst, has been employed for the epoxidation after the
sulphuric acid had been neutralized, due to the belief that the
presence of the sulphuric acid induces the dihydroxylation of
the epoxy group formed.”
“Now, it has been discovered according to the present
invention that if the mixture of the material for epoxidation,
formic or acetic acid, hydrogen peroxide and a controlled
small amount of sulphuric acid, as a catalyst, is subjected
to a reaction for epoxidation, a highest yield of an epoxy
product can be obtained in a shortest time, and without the
fear of the epoxy group formed being dihydroxylated.”
Note: Soy is mentioned 6 times in this patent, as
“soya bean oil,” “methyl ester of soya bean oil fatty acid,”
“polymerized soya bean oil” and “polymerized soybean oil.”
Address: Ogumachi, Arakawa-ku, Tokyo, Japan.
3694. Pryde, Everett H.; Anders, Donald E. Assignors to the
United States of America as represented by the Secretary of
Agriculture. 1963. Unsaturated aldehyde oils and method
for preparing the same. U.S. Patent 3,112,329. Nov. 26. 4 p.
Application ﬁled 8 March 1962.
• Summary: “This invention relates to improvements in the
method of preparing industrially valuable monoaldehydic
and polyaldehydic triglyceride products containing residual
oleﬁnic unsaturation that are formed by partially to fully
ozonizing a polyunsaturated vegetable oil such as soy
bean, linseed, and safﬂower oil in a vehicle consisting of a
mixture of a reactive solvent and an inert solvent and then
catalytically decomposing the ozonides.
“The invention relates particularly to improvements
in the method of catalytically hydrogenating the preferred
only partially ozonized intermediates in the presence of a
critical amount of pyridine to obtain improved yields of the
said monoaldehydic and polyaldehydic triglycerides that
for convenience we have called aldehyde oils as well as
improved yields of fatty aldehydes such as caproaldehyde
and pelargonaldehyde. This invention also relates to directly
applicable improvements in the method of obtaining the
lower alkyl esters of aliphatic aldehydes such as methyl
azelaaldehydate by ozonizing methyl oleate and then
catalytically reducing the ozonolysis products in methanol
containing pyridine.”
Note: Soy is mentioned 10 times in this patent, as
“soybean” (vegetable oil) or “soybean oil.” Address: Peoria,
Illinois.
3695. Spiller, Lester L. Assignor to Ransburg ElectroCoating Corp. (Indianapolis, Indiana). 1963. Electrostatic
spraying method and composition thereof. U.S. Patent
3,112,218. Nov. 26. 4 p. Application ﬁled 29 May 1961. [3
ref]
• Summary: Soy is mentioned 3 times in this patent in the
forms “a long soya-modiﬁed alkyd resin” and “soya oil.”
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Address: Indianapolis, Indiana.

Kent is president.

3696. Robinette, Hillary, Jr. Assignor to Robinette Research
Laboratories, Inc. (Ardmore, Pennsylvania). 1963. Low
viscosity quaternary ammonium ethosulfate compositions
and methods. U.S. Patent 3,113,956. Dec. 10. 3 p.
Application ﬁled 7 March 1960. [8 ref]
• Summary: Soy is mentioned in this patent in the forms
“dimethylsoya,” “soya derivative,” “dimethyl soya amine,”
and “quaternary soya dimethyl ethyl.” Address: Philadelphia,
Pennsylvania.

3700. Anderson, Loyd V. 1963. The U.S. soybean story.
Chemurgic Digest. Nov/Dec. p. 3-4.
• Summary: “Soybean acreage was stimulated by the
droughts of the 1930’s and by corn acreage allotments
which made land available for beans... In 1929 a soybean
laboratory was established in Ohio to conduct research aimed
at the development of varieties high in oil and protein. The
U.S. Regional Soybean Industrial Products Laboratory was
located at Urbana, Illinois in 1936. It carried on industrial
utilization research and, in cooperation with the experiment
stations of the North Central states, it also conducted
agronomic studies in the development of improved
varieties.”
Soya Lecithin “has become almost the traditional
example of Chemurgy whereby an agricultural by-product
of little value is upgraded and is found to have value as
the result of scientiﬁc investigation. Lecithin is nature’s
wetting agent...” In pharmaceuticals, lecithin is a source of
choline and inositol. “In the cosmetic industry, it is again a
satisfactory and safe emulsifying agent. In soaps, it improves
lather stability and represses alkalinity. In paint products, it
acts as a wetting and dispersing agent and improves milling,
paint leveling and brushing qualities. In rubber, it acts as
an antioxidant and as a dispersing agent for the ﬁller. As
an additive to lubricating oils, it helps counteract bearing
corrosion and otherwise lengthens the life of the product.
In gasoline, it is an anticloud and anti-corrosive agent. It
helps produce softer, silkier leather products.” Address:
Honeymead Products Co., Mankato, Minnesota.

3697. Nishimura, Sachio; Hata, Naoaki. Assignors to Asahi
Electric Industry Company. 1963. [Thermosetting epoxy
resin]. Japanese Patent 26,572. Dec. 20. 3 p. Application
ﬁled 13 June 1961. (Chem. Abst. 60:8200g). [Jap]*
• Summary: Epoxidized linseed oil or soybean oil may be
used.
3698. Marsh, Byron E.; Tucek, Donald J. Assignors to
Armour & Company (Chicago, Illinois; a corporation of
Delaware). 1963. Fuel composition. U.S. Patent 3,115,399.
Dec. 24. 3 p. Application ﬁled 1 Aug. 1960. [5 ref]
• Summary: “This invention relates to improved motor fuel
compositions and particularly to motor fuel compositions
used in carbureted internal combustion engines.
“It is well-known that automobiles often stall during
cool, humid weather before the engine has warmed up. This
condition is caused by ice accumulation in the carburetor
and, speciﬁcally, it is caused by the formation of ice on the
throttle plate and on the wall surrounding the throttle plate...”
Note: Soy is mentioned 3 times in this patent, as “soy
bean oil” and “soya.” Address: 1. Brookﬁeld; 2. Cicero.
Both: Illinois.
3699. Muscatine Journal (Iowa). 1963. GPC continues to
show business growth. Dec. 30.
• Summary: Grain Processing Corp., the community’s largest
single industry, employs more than 900 persons and has an
annual payroll of more than $7 million. The past few years
have been a time of tremendous growth and diversiﬁcation
by GPC and its subsidiaries–such as Kent Feeds, Inc., which
has plants at Muscatine, Sioux City, and Waterloo, with a
new one under construction at Rockford.
“Founded in 1943 to meet a wartime need for alcohol
utilized in making synthetic rubber, GPC has grown in 20
years to be the largest independent producer of grain neutral
spirits in the United States with an annual production of 30
million proof gallons.”
The products now made by GPC include “soybean
oil and meal, and a wide range of livestock feeds and
supplements.”
More than 50 persons are employed in modern research
laboratories. S.G. Stein is chairman of the board and G.A.

3701. Paint Manufacture. 1963. Trimethylolpropane in
alkyd resins. 33(12):471-72, 474-76, 478. Dec. (Chem. Abst.
60:7026g).
• Summary: Formulations are given for short-oil soybean oil
alkyds. Information in this article was provided by Celanese
Corporation of America.
3702. Uesugi, Yoshio. 1963. Brief history of the solvent
extraction plants at Shimizu, Yokohama, and Nishinomiya
(later Naruo) Japan, built by Suzuki Shoten, then obtained by
Hohnen Oil Co. Ltd. (Document part). In: Y. Uesugi. 1963.
Hohnen Seiyu K.K. 40 nen-shi [40 year history of Hohnen
Oil Co.]. Tokyo: Hohnen Seiyu K.K. 307 p. See p. 4, 202-03.
• Summary: On 19 June 1916 Suzuki Shoten started to build
a benzene solvent extraction plant at Shimizu, Shizuoka
prefecture, Japan. That June Fusanobu Isobe became the
ﬁrst plant manager and in May 1917 Shinsuke (or Kiyosuke)
Imô became the second plant manager. On 30 Jan. 1917 they
ﬁnished building this plant.
In Aug. 1917 Suzuki Shoten started to build a benzene
solvent extraction plant at Nishinomiya (Hyogo prefecture).
The ﬁrst plant manager from Aug. 1917 was Yahachiro
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Obata. On 30 March 1918 they ﬁnished building this plant.
The second plant manager was Doyozo Kikuchi from Oct.
1921 to Sept. 1925. The soybean processing capacity was
250 tonnes/day. During World War I, Suzuki Shoten was
the largest producer of vegetable oil in Japan. But in Nov.
1917 the company was forced by the postwar economic
crisis to give up these plants. In 1922 Hohnen Oil Co. Ltd.
(Hohnen Seiyu K.K.) was formed to take over the Suzuki
plants. On 20 April 1922 Hohnen obtained all rights to these
plants. The types of products produced at the Shimizu plant
were: unreﬁned soybean oil (daizu genyu), Shirasame oil,
special grade oil (tokusei-yu), salad oil, defatted soybean
meal, Sakuramame, Chitose-mame, Yutaka-mame, Top
Run, Hohnen Glue, Merashet Keshôban, Pearl Beans for
fermentation (Jôzôyô), and S.M. Soyalet. At the Nishinomiya
/ Naruo plant the company produced soybean oils, rapeseed
oil, Kinshô oil (Gold medal), Ginshô oil (Silver medal),
cottonseed oil, defatted soybean meal, lecithin, etc.
In Aug. 1923 Suzuki Shoten built an oil mill in
Yokohama (Kanagawa prefecture) to expand their oil
production. The capacity of the benzene plant at Shimizu
was 500 tonnes of soybeans per day, and that of the benzene
plant at Yokohama was 250 tonnes of soybeans per day.
Address: Japan.
3703. Uesugi, Yoshio. 1963. Brief history of Japanese
solvent extraction plants in Manchuria, Suzuki Shoten,
and Hohnen Oil Co. (Document part). In: Y. Uesugi. 1963.
Hohnen Seiyu K.K. 40 nen-shi [40 year history of Hohnen
Oil Co.]. Tokyo: Hohnen Seiyu K.K. 307 p. See p. 7-10.
• Summary: In 1905, after the Japanese victory in the
Russo-Japanese War (Nichiro Senso), Japan obtained special
rights in Manchuria. The treaty of Portsmouth, signed on 5
Sept. 1905, gave Japan the Russian lease on the Kwantung
Peninsula in southern Manchuria and the Russian-built
South Manchurian Railway as far north as Changchun. The
Japanese called this railway company the Minami Manshu
Tetsudo K.K. In 1898 Russia had obtained the lease of the
Kwantung Peninsula and the right to connect its Chinese
Eastern Railway by a southward extension, the South
Manchurian Railway, to the ports of the peninsula, Port
Arthur and Dairen (Ta-lien in Chinese).
In 1905 Manchuria was basically an agricultural country
and one of its main crops was soybeans. The country’s best
known industry was the soybean crushing industry, but the
methods, equipment, management, and sales were very
primitive and the mills very small and scattered. So at that
time the South Manchuria Railway Co. (SMRC) recognized
the value of soybeans and decided to greatly improve the oil
industry in Manchuria. The began by sending some engineers
to Europe to study European processing methods. At that
time, all major companies in Germany foresaw a great future
in the benzene solvent extraction method, so SMRC bought
a patent for the process from Germany. Shortly thereafter, in

July 1913, they began to build a benzene solvent extraction
plant at Dairen, Manchuria. By 1915, after conducting
extensive research using this plant, they were convinced
that this process had great potential worldwide. So in 1916
they sold the rights to the plant to a private company, Suzuki
Shoten of Kobe, with some conditions. This came to be the
beginning of Hohnen Oil. Co. in Japan.
At that time the cost of fertilizer to Japan was 115
million yen/year, of which 32.3 million yen was spent on
imported soybean cake. Japan wanted to cut import expenses
and improve the quality of the product to help Japanese
agriculture. The main food oil in Japan was rapeseed oil
(natane abura). Some vegetable oil was burned in lamps and
a little found non-food industrial applications. Europe was
much more advanced in oilseed crushing than Japan. The soy
oil industry in Japan was very small and it lacked experience
with large-scale extraction methods. But Suzuki Shoten of
Kobe decided to take a large risk to enter an area that seemed
to have a bright future. This took great courage.
In 1914, as World War I began in Europe, the world
economy was greatly changed. The Japanese oil industry
received a large shock. At that time many of the world’s
countries experienced a shortage of oils, so the Manchurian
oil industry became very active. The oil department of
Suzuki Shoten, with what appeared to be the luck of good
timing, expanded the capacity of their plant at Dairen, and
in 1917 and 1918 built plants at Shimizu (500 tonnes/day
capacity), Naruo (250 tonnes/day), and Yokohama (250
tonnes/day), thereby becoming the largest oil company
in Japan, with the three largest oil mills in Japan. But
unfortunately after World War I, in 1917, many Japanese
companies went bankrupt when the good economic times
ended. Suzuki’s huge program of building oil mills in Japan
in 1917 and 1918 left the company short of funds. [As did its
unsuccessful attempt to corner the soybean cake/meal market
in 1917.] In 1918 Suzuki, too, had to reorganize, so they
made each of their divisions into independent companies.
On 20 April 1922 the former oil division of Suzuki ofﬁcially
became Hohnen Seiyu K.K. They took over the 4 large oil
mills at Dairen, Shimizu, Naruo, and Yokohama. Thus they
took a step toward competition of large national companies.
Address: Japan.
3704. Uesugi, Yoshio. 1963. Hônen Seiyu K.K. 40 nen-shi
[40 year history of Hohnen Oil Co.]. Tokyo: Hohnen Seiyu
K.K. 307 p. Dec. Illust. 27 cm. [Jap]
• Summary: Contents: Preface. Photos of products and
top managers. 1. History of the period before the company
was founded (p. 1): Origin of the oil industry, brief history
of the soy bean oil industry. 2. Founding of the company
and company and establishment of its foundations (p. 7).
3. The company ﬁnally starts to grow (p. 33): Promotional
activities for products, completion of soybean glue. 4. The
Sino-Japanese war starts [July 1937] (p. 45): Honen Seiyu
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K.K. in Manchuria. 5. Confusion after the war (p. 71). 6. The
change to an independent economy (Jishu Keizai e Tenkan)
(p. 87). 7. Honen products (p. 147): Related oil products,
defatted soybean meal, Yutaka Mamé, plywood glue and its
changes, Honen Mera sheet siding or veneer (keshôban),
lecithin, soymilk A, defoamer (awakeshi-zai), HOC powder
for making mochi, HOC curd. 8. Present status (p. 171): 13
sub-chapters on company divisions. 9. Related companies
and organizations (p. 217): Appendix. Pages 255-72 contain
a detailed chronology of this major Japanese company,
which crushes soybeans, and makes soy oil and soy protein
products. My personal history, by Kintaro Sugiyama (p.
273). Closing remarks. Address: Japan.
3705. Fuska, Ján; Hronská, Helena. 1963. Vplyv zmacadiel
na produkciu penicilinu. V. [The effect of wetting agents on
the production of penicillin. V.]. Chemicke Zvesti 17(3):17076. (Chem. Abst. 59:14533f). [7 ref. Cze; rus; ger]
• Summary: Sulfonated soybean oil is used in the
fermentation process. Address: Biotica, n.p., Vyvojove
laboratoria, Slovenska Lupca.
3706. Moncrieff, R.W. 1963. Man-made ﬁbres. 4th ed.
London: Heywood & Co. Ltd. x + 742 p. See p. 287-95.
• Summary: Part II of this book is titled “Fibres made from
natural polymers.” Within Part II, chapter 18, titled “Ardil,
Vicara, Soybean,” notes that Ardil ﬁber, made from peanut
(groundnut) protein, was ﬁrst spun at Ardeer [Scotland] in
1938 and after World War II was manufactured at Dumfries
[Scotland] until 1957, when it was discontinued. Vicara was
made from corn (maize) protein, named zein, by the Virginia
Carolina Chemical Corporation from 1948 until 1957.
The contents of the section titled “Soybean” is as
follows: Introduction. Manufacture. Properties. Protein ﬁbres
and body comfort: Low stiffness for small stretches or bends,
compliance, frictional coefﬁcient of the ﬁbre, resilience,
loftiness, moisture absorption, heat of wetting (protein ﬁbres
generally give out heat when they are wetted), thermal
conductivity, static, ﬁlament cross section.
“For short periods several manufacturers have made
ﬁbre from soybean protein. At one time the Ford Motor Co.
made it and used it for car upholstery; it was once made in
Japan under the name Silkool. The attraction of soybean as
raw material for a ﬁbre lies in its high protein content (35
per cent) compared with groundnuts (25 per cent) and maize
(10 per cent). Furthermore the beans which look like light
brown peas grow proliﬁcally in the East and in America.”
The manufacturing process and properties are then discussed
brieﬂy. The main disadvantage of soy protein ﬁber is that it
loses strength when it gets wet. Its main attraction lies in the
abundance and low cost of soybeans.
Note: The ﬁrst edition of this book, published in 1950,
was titled Artiﬁcial Fibres. Address: BSc, F.R.I.C., United
Kingdom.

3707. Nevins, Allan; Hill, Frank Ernest. 1963. Ford: Decline
and rebirth 1933-1962. Vol. 3. New York, NY: Charles
Scribner’s Sons. xviii + 508 p. See p. 71-73, 323. Illust.
Index. 24 cm. [531 endnotes]
• Summary: Of the superb three-volume history of the Ford
Motor Co. by Nevins and Hill, this volume contains the
most information about Henry Ford’s work with soybeans.
During the 1930s, Henry Ford had a number of interests and
activities outside of auto manufacturing. “One of them was
Greenﬁeld Village, where exhibits and historic buildings
spoke for Ford to the Public. Its opening in 1933 had been
preceded by a decade of collecting and planning on Ford’s
part.” He established four schools in the Village from 1929
to 1943.
“A second project in which Ford was interested was
the cultivation and processing of soy beans. He felt that the
crop had a great dietary importance, could aid the farmer,
and had a deﬁnite place in his own business. While he had
begun experiments in 1929, they were carried on for some
time in an informal fashion at Dearborn. But in 1935 a
complete processing plant was established at the Rouge and
in 1938 two others began operations at Saline and Milan,
Michigan, for the extraction of oil from the bean, and the
making of plastic units for Ford cars. These came to include
lever knobs, horn buttons, switch handles, and distributor
housings. In 1939 the Ford Motor Company grew about
100,000 bushels of soy beans, and bought an additional
500,000 bushels...
“A third and far more extensive activity that commanded
Ford’s energies was his village industries... During the 1930s
Ford unquestionably intensiﬁed his interest in small plants.
After 1935 no year passed in which he did not found at least
one new unit. In six years he constructed 13 (including his
two soy bean plants), and in 1938 could contemplate a list
of 212 possible sites which E.G. Liebold had prepared. W.J.
Cameron in his Ford Sunday Evening Hour and in magazine
articles discussed the ‘decentralization’ which such activity
represented. Even Fortune picked up the term. ‘Mr. Ford
now feels that he has learned all centralization can teach,’ it
remarked late in 1933. ‘The next step is decentralization.’
The small plants “were important in that they
contributed to the decentralization of Ford’s own activity.”
They “all engaged his attention and even his passionate
interest, and gave him less time for the V-8 and the Ford
truck.”
“The soy-bean processing factories had been
discontinued during the war, and in November 1946 the
principal one at Saline, Michigan, was sold to a commercial
company. Much of the elder Ford’s farm land had been put
up for sale in the spring of 1946.”
Appendix I (p. 478-79) gives very revealing Ford Motor
Co. vehicle production statistics by vehicle type for each
year, in the USA, Canada, and overseas, each year from

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1315
1903 to 1955. Sales of the Ford truck began in 1916, the
tractor in 1917, the Lincoln in 1922, the Mercury in 1938,
and the Metro-Coach in 1938. In the U.S. Ford’s boom
years in terms of total vehicles produced were from 1905
(1,599 vehicles) to 1923 (2,120,898 vehicles produced). The
company did not surpass its 1923 record until 1955. After
1923 production was static to downhill. In 1927 there was
a huge drop to 518,401 vehicles as the company phased out
the Model T and prepared to launch the Model A. From 1930
to 1939 (the years when Henry Ford was most interested in
soybeans) annual production averaged 855,000 vehicles, or
40% of the 1923 high. In the depths of the Great Depression,
in 1932 and 1933, production was only about 400,000
vehicles, roughly 21% of the 1929 ﬁgure of 1,870,257.
Address: Columbia Univ., New York City, New York.
3708. Yang, Hao-jan. 1963. The development and rational
utilization of soybean. U.S. Joint Publications Research
Service. Translations from Communist China’s Agriculture,
Animal Husbandry and Materials 41:39-51. Translated from
Ta Kung Pao (Peiping), 11 March 1963, p. 3. [Eng]
• Summary: A general article about the problems connected
with the utilization of soybeans as food, feed and for
industrial purposes. Contents: Introduction. The functions
of soybeans on the development of agricultural production.
Several problems of the development of soybeans. The
rational utilization of soybean resources.
Note: This “is a translation of an article by Yang Hao-jan
(2799 3185 3544) in Ta Kung Pao, Peiping, 11 March 1963,
p. 3.” Address: China.
3709. American Lecithin Company. 1963? Alcolec in the
textile industry. Long Island, New York: ALC. 2 p. Undated.
• Summary: Alcolec has been used for various purposes
in the textile industry and some of these applications will
be discussed brieﬂy: Spinning. Kier boiling. Wet doubling.
Dyeing. Anti-oxidant effect. Cloth printing. Finishing. Use
with oils.
Note: Since the address on this letterhead has a ZIP
code, it must have been published during or after 1963,
the year that ZIP codes were introduced by the US Postal
Service. Address: 32-30 61st St., Woodside, Long Island 77,
New York 11377.
3710. American Lecithin Company. 1963? Alcolec in
printing inks. Long Island, New York: ALC. 1 p. Undated.
• Summary: “Alcolec is a natural product of the soya bean.”
Address: 32-30 61st St., Woodside, Long Island 77, New
York 11377. Phone: AStoria 4-4350, 4-4351.
3711. Central Soya Co., Chemurgy Div. 1963? Alpha and
delta proteins in paper coating (Brochure). Chicago, Illinois.
14 p. Undated. 22 x 28 cm. [1 ref]
• Summary: A large color illustration on the cover shows

two men talking in front of a huge blue roller press.
Contents: Central Soya Company. Central Soya’s Chemurgy
Division. Introduction to alpha and delta proteins. Product
speciﬁcations. Properties of alpha and delta proteins.
Formulation of coatings: Solubilizing agents, defoamers,
thinning agents, preservatives, insolubilizing agents.
Preparation of protein dispersions. Preparation of coating
colors: Low-shear mixer, sigma-blade mixer, kinetic
dispersion mill. Sources of additional information. Address:
1825 North Laramie Ave., Chicago, Illinois 60639. Phone:
312/ 237-8600.
3712. Morimoto, Saichi; Yamamoto, A.; Hamada, K.
Assignors to Toyo Spinning Company, Ltd. 1964. [Vinyl
compound grafting on cyanoethylated or carbamoylethylated
protein]. Japanese Patent 90. Jan. 11. 4 p. Application ﬁled
30 Aug. 1961. (Chem. Abst. 60:13380g). [Jap]*
• Summary: Defatted soybeans were used to make a white,
transparent ﬁber with a tenacity of 4.31 gm per denier. It can
be easily and fastly dyed with acidic, basic, or disperse dyes.
3713. Flumerfelt, Walter E. 1964. Sammy Soy grows up.
Soybean News (NSCIC) 15(2):1-3, 6. Jan.
• Summary: “The ﬁrst full tankcar of domestic soybean
oil was made by Otto Eisenschiml in 1918 or 1919 at the
original solvent extraction plant of the Chicago Linseed Oil
plant. Dr. Eisenschiml, now in his 80’s and still vigorous,
was really the pioneer in the utilization of soybean oil
industrially.
“In the early 1930s, Mr. Henry Ford had publicized
his pet, the soybean. Everywhere people discussed and
wrote about the ‘miracle bean.’ This newcomer to Midwest
agriculture had potential, but it took a Second World War to
really give the soybean the boost that put it ‘over the top.’
Back in 1937 the American Chemical Society was having its
Midwest Regional meeting at Omaha, Nebraska. At that time
I had built and was managing the soybean processing plant at
Waterloo, Iowa. Dr. O.R. Sweeney, Professor of Agricultural
Chemistry at Iowa State College, asked me to talk about
soybeans at one of the food symposiums at this ACS
Convention. My theme was ‘Let Sam Soy Do It’ and my
paper embraced an enthusiastic discourse regarding “Sam
Soy,” a name chosen to personify our American soybean. We
discussed the growth and possibilities of soybeans in relation
to agriculture and industry and tried to show how this rugged
Oriental immigrant has thrived in Uncle Sam’s environment.
“Now let’s try to note some of the things which have
materialized as soybeans have developed. Just 47 years
ago, as a young fellow on a New York State dairy farm, my
father and I began planting soybeans with corn for silage.
Dad had read about this new legume plant, how it added
nitrogen to the soil and how the soybeans as hay or silage
would increase milk production. So, we sent three dollars to
a seed house in Virginia and got in return one peck of brown
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soybean seeds along with a little can of black inoculation
dirt. The soybeans grew very well, seemed to increase
feeding values, and our milk checks, based on fat premiums,
were always tops.
“So, in the late 1920s, after following Horace Greeley’s
advice to ‘Go West, young man, Go West,’ soybeans were
not strange to me when I encountered them as a cash crop
getting under way in the Midwest cornbelt states.
“My own initiation into the soybean processing business
was in 1929 operating a small solvent extraction plant at
Monticello, Illinois, and since that time we have seen the
annual crop develop in the United States from 9 million
bushels in 1929 to over 700 million bushels in a short 34
years.”
A portrait photo shows Walter E. Flummerfelt. Address:
Director of Marketing Oilseeds Operations, Specialty
Products Div., General Mills, Inc.

vicinal vinylacyloxy-hydroxy segment...”
Note: Soy is mentioned 21 times in this patent,
as “soybean oil,” “epoxidized soybean oil,” “vicinal
methacryloxy-hydroxy soybean oil” and “epoxidized
soybean oil fatty alcohol.” Address: Decatur, Illinois.

3714. Solvay & Cie. 1964. [Manufacture of drying oils of
high epoxy-oxygen content]. Belgian Patent 634,507. Jan. 6.
(Chem. Abst. 61:836g-837a). [Fre]*
• Summary: Epoxidized unsaturated soybean oil may be
used as well as linseed oil, however linseed oil is better
for the purpose. With soybean oil, the yield of high-epoxy
product was only about 1% of the feed and 8 parts of solvent
were required. The application for a French patent was ﬁled
on 6 July 1962.

3719. Kraft, William M. Assignor to Heyden Newport
Chemical Corp. (New York, NY; a corporation of Delaware).
1964. Pentaerythritol condensation products and their
preparation. U.S. Patent 3,126,356. March 24. 2 p.
Application ﬁled 19 Aug. 1958. [4 ref]
• Summary: “This invention relates to pentaerythritol
condensation products and to the procedure by which they
are prepared. It also relates to the preparation of alkyd resins
from these condensation products.”
Note: Soy is mentioned only once in this patent, as
“soybean oil fatty acids.” Address: Verona, New Jersey.

3715. Tuchscheerer, T. 1964. “Anomale Rueckstreuung”
bei der Elektronenbestrahlung von PﬂanzenoelKunststoff-Systemen [“Anomalous scattering” during
electron irradiation of vegetable oil-plastics-systems].
Naturwissenschaften 51(3):60. Feb. 1. (Chem. Abst.
60:13460d). [3 ref. Ger]
• Summary: Discusses the use of soybean oil in plastic
packaging. Address: Bundesforschungsanstalt fuer
Lebensmittelfrischhaltung, Karlsruhe, West Germany.
3716. Kawai, Kazuyuki; Nakamura, H.; Shigano, Y.
Assignors to Dainippon Ink & Chemicals Inc. 1964.
[Plasticizers]. Japanese Patent 2605. March 13. 4 p.
Application ﬁled 18 Dec. 1961. (Chem. Abst. 61:3265h).
[Jap]*
3717. Nevin, Charles S. Assignor to A.E. Staley
Manufacturing Co. (Decatur, Illinois; a corporation of
Delaware). 1964. Preparation of polymerizable vinylated
compounds. U.S. Patent 3,125,592. March 17. 8 p.
Application ﬁled 26 June 1961. [4 ref]
• Summary: “This invention relates broadly to the
preparation of vicinal vinylacyloxy-hydroxy long chain
organic compounds. More speciﬁcally, it relates to the
preparation of vinylated compounds containing at least
one chain of 10-24 carbon atoms and including at least one

3718. Perkins, Glenn H. Assignor to Oxford Paper Company
(Rumford, Maine). 1964. Coating compositions. U.S. Patent
3,125,455. March 17. 2 p. Application ﬁled 12 Sept. 1960. [6
ref]
• Summary: These coatings are generally used to coat
papers. This invention “relates to an improved water-resistant
coating composition containing a protein and 4,4-bis(4’hydroxyphenyl) pentanoic acid.” Proteins that may be used
include “casein, soya proteins, such as Alpha Protein and
Delta Protein marketed by Central Soya Company, gelatin,
and the like.” Address: West Peru, Maine.

3720. Kuester, Frank E. Assignor to Swift & Company
(Chicago, Illinois). 1964. Dioxolated fatty acid esters. U.S.
Patent 3,127,418. March 31. 2 p. Application ﬁled 4 June
1956. [6 ref]
• Summary: This invention in general relates to new
compositions of matter and to methods for producing said
compositions. More speciﬁcally, the compositions of the
present invention comprise fatty acid esters, at least one acyl
radical of which is characterized by at least one dioxolane
group in said acyl radical and to processes for preparation
thereof.
“The reaction of dihydroxy stearic acid with ketones
and aldehydes such as acetone and benzaldehyde have
been reported as yielding dioxolanes. These reactions are
carried out by reﬂuxing the reactants for 8-12 hours under
substantially anhydrous conditions in the presence of
catalytic amounts of anhydrous hydrogen chloride. However,
the reaction is not applicable to esters of dihydroxy fatty
acids since the esters tend to polymerize as estolides through
alcohol interchange at the carboxyl group.”
Note: Soy is mentioned 10 times in this patent, as
“epoxidized soybean oil,” “soybean oil” and “glycerides of
soybean oil.” Address: La Grange, Illinois.
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3721. Heide, R.F. van der. 1964.
Duennschictchromatographische Analyse organischer
Stabilisatoren in Hart-PVC [Thin-ﬁlm chromatographic
analysis of organic stabilizers in hard poly (vinyl chloride)
(PVC)]. Zeitschrift fuer Lebensmittel-Untersuchung
und -Forschung 124(3):198-200. March. (Chem. Abst.
61:3256g). [7 ref. Ger]
• Summary: PVC ﬁlm has long been used to package foods.
Address: Aus der Abteilung fuer Lebensmittelchemie der
Universitaet Etrecht, Netherlands.
3722. Hutchison, George S. 1964. The soybean industry ﬁfty
years ago. Soybean Digest. March. p. 24-25.
• Summary: “There was no such thing as a soybean industry
in this country 50 years ago, nor for a number of years
thereafter. But while on a business trip to the Orient in 1915
for my employer, Albert Dickinson Co., seed merchants, I
had the opportunity to learn something of how it operated in
Manchuria at that time.
“By the courtesy of Mr. Hatsumi Okura, Okura & Co.,
Tokyo, whom I met on the train traveling from Japan and up
through Korea to Manchuria, I was permitted to go through
the modern experimental extraction mill built by the South
Manchurian Railroad at a cost of about $200,000, which had
been put into operation about one year earlier. This mill used
a Benzine extraction process developed in Germany and
had a daily capacity of about 17 tons of oil and 100 tons of
soybean meal. It was rated the fourth largest oil extraction
plant in the world at that time. This was the ﬁrst attempt
to use the extraction method of processing soybeans in the
Orient. Prior to that, practically all the processing was done
by screw press.
“There were perhaps a dozen or more smaller soybean
mills at Dairen. The Nisshin mill, operated by Okura &
Co., used hydraulic presses but most of the others, operated
by native Chinese, were of small capacity and used screw
presses operated by manpower with capstan bars to rotate
the screw. The method of processing the beans was the same
as had been used for centuries. First the beans were rolled
ﬂat and steamed. The ﬂakes were placed into molds, which
were made of heavy straw or ﬁber circular mats, one lower
and one upper, about 3 feet in diameter and when ﬁlled
with the ﬂakes, about 8 inches thick. The upper and lower
edges of the mats were folded around the circumference and
bound with an iron hoop. These molds were stacked one on
top of the other around the press and when the pressure was
applied the oil was squeezed out and trickled down into a
trough at the bottom of the press where it was drained off
into storage vats. The recovery of oil was about 9%. The
residue came out of the molds as bean cake in the shape of
a grindstone which became quite hard and would withstand
rough handling. The bean cake was shipped in large volume
to Japan to be used mainly as fertilizer.
“The crop of soybeans in Manchuria, season of 1914,

was estimated at about 1,500,000 tons. About two-thirds of
the crop was converted into oil and cake. A total of 700,000
to 800,000 tons of cake and 200,000 to 300,000 tons of oil
was exported annually. About 300,000 tons of beans were
shipped from Vladivostok and about 200,000 tons went
from Darien annually to Europe and Japan, but principally to
Europe. Before the war (World War I) Germany and Belgium
were large buyers of soybeans which were crushed in mills
located in Stettin and Antwerp.
“In 1913, 5,925,000 pounds of soybean oil were shipped
from Dairen to the United States and in 1914 this was
increased to 7,735,000 pounds. Later on, as World War I
got under way and Japan was involved as an ally of Great
Britain, the export to Europe was curtailed to some extent
and the importation of soybean oil into the United States
was greatly increased. No doubt this led to the production
of soybeans in this country. No need to recount what has
happened since then.
“To have seen, within the span of one’s lifetime, the
evolution of the soybean industry from one of relative
unimportance, as it was operated 50 years ago in the land
of its origin, to an industry such as we have here in this
country today and its tremendous impact on the economy,
agriculturally and commercially, the wide diversity of uses
of the products of the Golden Bean that science and research
have evolved, is indeed a privilege and a thought-provoking
experience. Who can foretell the ultimate potential?”
Photos show: (1) Mr. Hutchison riding in a rickshaw
[with rubber tires and spokes] during his trip to Manchuria in
1915. (2) A portrait photo of George S. Hutchison. Address:
Former director and treasurer, Albert Dickinson Co.
3723. Johnson, K.L. 1964. New nonionic detergents derived
from epoxidized oils. J. of the American Oil Chemists’
Society 41(3):191-98. March. [6 ref]
• Summary: New class of nonionic detergents from oils
having an oxirane oxygen content of 6-10%. Soybean oil
included. Address: Swift & Co., Research Labs., Chicago,
Illinois.
3724. Hindustan Antibiotics Ltd., Pimpri (A Government of
India Undertaking). 1964. Classiﬁed ad: Public tender notice
No. 12-27/64. Times of India (The) (Bombay). April 9. p. 11.
• Summary: Among the items required are: Soybean oil 9.9
metric tons. Soybean meal 655 metric tons.
Note: This is the earliest document seen (Sept. 2010)
concerning the use of soybeans by the antibiotic industry in
India. Soy protein is apparently used in preparing substrates.
Address: Poona 18 [Maharashtra, India].
3725. Tinsley, Samuel W.; Starcher, Paul S. Assignors to
Union Carbide Corp. 1964. Ethylene oxide adducts of epoxycontaining fatty alcohols. U.S. Patent 3,129,231. April 14. 2
p. Application ﬁled 21 Feb. 1961. [7 ref]
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• Summary: “Original application Sept. 22, 1958, Ser. No.
762,264, now Patent No. 2,998,432, dated Aug. 29, 1961.
Divided and this application Feb. 21, 1951, Ser. No. 90,884.
“The present invention relates to certain novel compositions
of matter comprising ethylene oxide adducts of epoxycontaining fatty acids and alcohols and has for an object the
provision of novel adducts which are particularly adapted for
use as non-ionic surface-active epoxy-containing stabilizers
for polyvinyl chloride dispersion resins.
Note: Soy is mentioned 5 times in this patent, as
“soybean oil fatty acids,” “soybean oil” and “distilled
soybean oil fatty acids.” Address: 1. South Charleston; 2.
Charleston. Both: West Virginia.
3726. Suehiro, Kensuke; Ishizaki, I. Assignors to Noguchi
Research Foundation. 1964. [Reﬁning sulfur]. Japanese
Patent 4719. April 16. Application ﬁled 12 Feb. 1957. 2 p.
(Chem. Abst. 61:6656b). [Jap]*
3727. Thompson, Charles E., Jr. Assignor to Products
Development Co. (Jefferson County, West Virginia). 1964.
Soil stabilization. U.S. Patent 3,131,074. April 28. 6 p.
Application ﬁled 19 June 1961. [3 ref]
• Summary: Concerns soil stabilization using various
proteins, Portland cement, etc.
“Proteins which may be used in the practice of this
invention include the water-insoluble, alkali-soluble proteins
as well as the water-solubilized scleroproteins. Examples of
water-insoluble, alkali-soluble proteins include the glutelins
such as glutenin and the prolamines (or prolamins) such as
zein, gliadin, hordein and bynin [the albuminoid of malt]
among the simple proteins, and the phosphoproteins such
as casein among the conjugated proteins. Gelatin and glue
obtained by heating collagen in water, are the most common
of the water-solubilized scleroproteins. Proteins obtained
from vegetables (i.e., vegetable proteins) such as gluten
(a mixture of glutenin and gliadin) `from wheat, soybean
protein (glycinin–obtained commercially in either beta or
delta form) etc., may be used.”
Note 1. Soy is mentioned 9 times in this patent, as “betasoya protein” and “delta-soya protein.”
Note 2. Bynin is a protein from barley malt; hordein
is a protein from barley. Both are soluble in 70% alcohol.
Address: Martinsburg, West Virginia.
3728. Jarusek, J.; Mleziva, J. 1964. Priprava thixotropnich
alkydu [Preparation of thixotropic alkyds]. Chemicky
Prumysl 14(4):184-88. April. (Chem. Abst. 61:3304f). [17
ref. Cze; eng]
3729. Clayton, Erith T. Assignor to Peen Plate, Inc.
(Baltimore, Maryland). 1964. Metal plating. U.S. Patent
3,132,043. May 5. 8 p. Application ﬁled 16 June 1949. 2
drawings. [4 ref]

• Summary: This invention relates metal coatings which
are progressively built up to a desired thickness on a base
surface of other material. The coating is intended to be
inexpensive and attractive; it must adhere well to the base
surface and protect that surface from weather, wear, and
corrosion. Distilled fatty acids from soya oils are very
effective in this process. “A preferred primary amine is
one derived from a soya base.” It may be used for coating
metallic articles with impacted powders.
“This application is a continuation of my application
Serial No. 670,355, ﬁled May 27, 1957, now abandoned,
which is a continuation of my application Serial No. 99,567,
ﬁled June 16, 1949 which, in turn, is a continuation-in-part
of my application Serial No. 3,537, ﬁled January 2, 1948,
now Patent 2,640,001, issued May 26, 1953, and application
Serial No. 14,639, ﬁled March 12, 1948, and Serial No.
77,269, ﬁled February 18, 1949, both now abandoned.”
Address: Baltimore, Maryland.
3730. Yokotsuka, Tamotsu. 1964. Shoyu. Paper presented at
International Symposium on Oilseed Protein Foods, Institute
of Food Technologists, USA. See p. 31-48. Held 11-15 May
1964 at Lake Yamanaka, Japan.
• Summary: Contents: General situation of shoyu in the
Orient with emphasis on Japan: The 3 types of shoyu now
available in Japan (koikuchi, usukuchi, and tamari; about
90% of Japanese shoyu is of the koikuchi type, whose color
is between that usukuchi [light] and tamari [dark]).
Note: This is the earliest English-language document
seen (April 2012) that contains the word koikuchi (it refers to
the type of shoyu / soy sauce most widely used in Japan) or
the word usukuchi (it refers to light-colored shoyu made and
used mostly in the Kyoto-Osaka area).
Government regulation of the quality of shoyu in
Japan. History of shoyu in the Orient. Development of
technology and research in recent years, and problems
for the future: Utilization ratio of the total nitrogen, use
of defatted soybeans instead of whole ones, reduction of
fermentation period, technical aspects (growing koji 50 cm
deep without the use of small wooden trays, reducing the
two major production costs of growing koji and pressing
the mash, pressing once with great pressure for a long time
to avoid water washing which causes oxidation), three keys
to shoyu production (culturing the mold, stirring the mash,
and pasteurization), academic research on microbes in and
ﬂavorous compounds of shoyu problems for the future.
The total production of shoyu in Japan is about one
million kiloliters, and per capita consumption is about 10
liters/year; this has been decreasing. Japanese get about 50%
of their daily salt intake from shoyu, plus about 2 grams
of protein. There are more than 5,000 commercial shoyu
manufacturers in Japan. They produce about 95% of all
Japanese shoyu; the remaining 5% is produced by farmers
in the countryside. The biggest manufacturer’s market
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share [Kikkoman’s] is about 20%. About 50% of the total
output is produced by 35 factories. As is the case with many
industries, there has been a growing concentration of shoyu
production among the larger companies.
It takes one year or more to ﬁnish shoyu fermentation at
the natural (ambient) temperature. One-year mash [moromi]
has the best ﬂavor, two-year mash has the best taste, and
three-year mash has the best color. Up until World War
II, these three kinds of mash were blended to produce the
highest grade shoyu.
The by-products of the shoyu industry are soy cake and
soy oil [shoyu cake and shoyu oil]. Soy cake usually contains
about 3.5% of total nitrogen and about 10% of carbohydrate;
it is used chieﬂy for animal feeds. The oil layer, which
rises to the top of shoyu, is ethylesters of higher fatty acids,
including 30 to 40 free fatty acids. It is removed before
pasteurization and utilized for cutting oil, as a raw material
in lower grades of soap, as a source of linoleic acid, etc.
The glycerol content of shoyu produced from whole
soybeans and wheat is about 1.0 to 1.2%, while that of shoyu
produced from defatted soybeans and wheat is about 0.3 to
0.5%.
In Japan, shoyu is sold in two types and sizes of
containers: wooden kegs (72 liters and 18 liters), and glass
bottles (2 liters, 1.8 liters, and 1 liter). The most popular of
these in Japan is the 2 liter glass bottle, which presently costs
100 to 250 yen.
All shoyu exported from Japan has been regulated by
government law since 1950. The inspection consists of
both organoleptic and analytical tests involving baumé,
sodium chloride content, extract, and total nitrogen. Wartime
circumstances gave rise to very diluted shoyu which still
contained 18% salt, but got its dark brown color from
caramel and had a nitrogen content of only 0.1 to 0.2%.
These circumstances also led to the chemical hydrolysis of
oilseed protein such as defatted soybean meal, copra meal,
peanut meal, and sometimes cottonseed meal in order to get
shoyu-like substances. MSG manufacturers were chemically
hydrolyzing soybean and wheat protein. They succeeded in
reﬁning and processing the mother liquor of glutamic acid
[HVP] to be used as a very inexpensive way of increasing
the quantity of shoyu. Even today this accounts for about
30% of Japanese shoyu.
All of these circumstances delayed the restoration of
the quality of Japanese shoyu for a long time after World
War II. In 1963 new quality standards were implemented
by the Japanese government, supported by the Japanese
Shoyu Association and many technicians. The law of the
Netherlands forbids the use of the name “soy sauce” for all
products except those made from soybeans by fermentation,
and with a nitrogen content more than a certain amount. This
law excludes most Japanese soy sauce, and Japanese shoyu
makers would like to see the law changed.
History: The word shoyu ﬁrst appeared in Japan in 1596,

and in China in 1618, as far as is known in Japan. “Years ago
several kinds of beans and corn were used as raw materials;
nowadays, however, only soybeans and wheat are used in
Japan.” Soybeans were ﬁrst introduced into Europe in 1723
by Thunberg, later president of Upsalla University. In 1723,
the population of Tokyo was one million and there were nine
associations of shoyu makers in Japan, including the Noda
association, which consisted of 19 manufacturers.
Export history: “Japanese shoyu was exported to
European countries by the Dutch about 300 years ago.
According to old records shoyu was presented to Louis XIV,
and it was kept as a secret ingredient by the cooks of the
court; the same period when coffee from Ethiopia was ﬁrst
brought to him.” For 200 years after that time, export of
shoyu was not widely permitted by the Japanese government.
Meanwhile Chinese soy sauce became popular all over the
world. Though the export of Japanese shoyu was reopened in
the Meiji period (1868-1912), the market share of Japanese
shoyu worldwide is still very small. Only about 0.2% of the
shoyu made in Japan is presently exported, but the amount
is increasing year after year. Note: This is the second earliest
document seen stating that Louis XIV used shoyu; the ﬁrst
was by Obata (1959). However Obata admitted in 1983 that
his statement was pure speculation, with no document to
support it.
Defatted soybeans: “The advantages of the use of
defatted soybeans are lower cost per unit weight of nitrogen
and the reduction of fermentation period. The period to get
the highest content of glutamic acid in mash is 10 to 12
months for defatted soybean mash, while it is 18 months
for whole-soybean mash at one natural temperature. The
disadvantages of defatted soybeans are inferior stability of
the ﬁnal product with respect to oxidation and heating, lower
glycerol content and higher acidity, and a little difﬁculty
in alcoholic fermentation. This higher acidity is caused by
higher lactic acid content.
To reduce the fermentation period: Use defatted
soybeans, treat the soybeans adequately, make koji with
high enzymatic activity, and warm the mash. Several years
ago a warming temperature of 40ºC (104ºF) was used, but
nowadays there is a trend toward the use of lower warming
temperatures (30-35ºC maximum) in order to avoid inferior
odor and a decrease in the amino acid content. A lower
temperature during the beginning stage of fermentation is
widely believed to be preferable to promote high nitrogen
yield, especially higher content of glutamic acid, and to
promote alcoholic fermentation.
Since ancient times the 3 most difﬁcult processes
have been culturing the mold, stirring the mash, and
pasteurization. The various functions of pasteurization
are examined. During and after World War II, when
the quality of shoyu declined sharply, and it was easily
damaged by ﬁlmforming surface yeasts, the pasteurization
temperature was raised to more than 80ºC and butyl-para-
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hydroxybenzoate, an artiﬁcial preservative approved by
the government, was added. Nowadays, however, since the
quality has been restored, this pasteurization temperature
cannot be lowered, because consumers are accustomed to the
ﬂavor from the higher temperature.
Future problems: Concentration and dehydration
of shoyu, more economical containers, new methods of
pressing the mash for higher efﬁciency, further reduction of
the fermentation period, export of shoyu, development of
highly processed secondary products, etc. Address: Noda
Shoyu Co., Ltd.
3731. Nakane, Takashi; Kubota, Takeo; Umezawa, Yoshiro.
1964. Method of treating rubber-reinforcing material. U.S.
Patent 3,135,624. June 2. 3 p. Application ﬁled 19 June
1961. [6 ref]
• Summary: Concerns tire cord treatment that improves tire
wearing qualities.
Note: Soy is mentioned 11 times in this patent, but only
as “soy bean oil.” Address: 1. Tokyo; 2-3. Fujisawa-shi,
Japan.
3732. Young, Harland H.; Sptizmueller, Kurt H. Assignors
to Swift & Co. (Chicago, Illinois). 1964. Surface active
acylated amidated peptides and polypeptides. U.S. Patent
3,138,581. June 23. 3 p. Application ﬁled 12 Oct. 1959. [6
ref]
• Summary: Surfactants were produced. “This invention
relates in general to surface active compositions and more
particularly to the conversion of proteins and hydrolysis
products of proteins to acylated amides having useful
properties in the ﬁeld of wetting, dispersing, emulsifying and
washing.
“In our copending application, Serial No. 820,848, ﬁled
June 17, 1959, a new and improved method for amidating
proteinaceous materials and polypeptides derived from
proteinaceous materials is described.
Note: Soy is mentioned only twice in this patent,
as “soybean protein.” Address: 1. Western Springs; 2.
Clarendon Hills. Both: Illinois.
3733. Goldsmith, William F.; Marples, David F. Assignors
to Union Carbide Corp. (A corporation of New York).
1964. Stabilization of epoxide compositions. U.S. Patent
3,142,687. July 28. 5 p. Application ﬁled 8 Jan. 1962. [4 ref]
• Summary: “This invention is directed to stabilization of
epoxide compounds. More particularly, the invention is
directed towards inhibiting the development of undesirable
color in epoxide compounds. In one aspect, the invention
is directed to color stabilized epoxide compositions having
incorporated therein stabilizing quantities of certain peroxide
compounds. In another aspect, this invention is directed to a
process for achieving stabilization of epoxide compositions.
“Epoxide compounds are currently used in a wide

variety of applications. For example, polyepoxides ﬁnd
utility in laminations, adhesives, castings, moldings, and the
like. Epoxides are also employed, in conjunction with other
resinous materials, as modiﬁers. For example, epoxides are
frequently used as plasticizers and stabilizers for poly vinyl
chloride resins.”
“Typical drying oils which can be conveniently
epoxidized include, among others, corn oil, linseed oil,
soybean oil, tung oil, tall oil, safﬂower oil, herring oil,
poppyseed oil, sunﬂower seed oil, sardine oil, menhaden oil
and the like.” Address: 1. South Charleston, West Virginia; 2.
St. Albans, West Virginia.
3734. Falanghe, Helcio; Smith, A.K.; Rackis, J.J. 1964.
Production of fungal mycelial protein in submerged culture
of soybean whey. Applied Microbiology 12(4):330-34. July.
[25 ref]
• Summary: Various soybean whey media tested as
substrates for 7 species of mushrooms in submerged culture.
Address: Northern Regional Research Lab., Agricultural
Research Service, USDA, Peoria, Illinois.
3735. Andersen, Holger C.; Romeo, Philip L., Sr. Assignors
to Engelhard Industries, Inc. (Newark, New Jersey; a
corporation of Delaware). 1964. Decomposition of peracetic
acid with platinum or ruthenium catalyst on a carbon powder.
U.S. Patent 3,146,243. Aug. 25. 4 p. Application ﬁled 22
Sept. 1961. 1 drawing (a graph). [7 ref]
• Summary: “This invention relates to the catalytic
decomposition of peroxides in acid solutions and more
particularly to the removal of organic peroxy acids in liquid
media. The invention is also applicable to the catalytic
decomposition of hydrogen peroxide in the presence of
organic peroxy acids when such peroxides are present as
contaminants in liquid media.”
Note: Soy is mentioned 17 times in this patent, as
“soybean oil” and “epoxy soybean oil.” Address: 1.
Morristown; 2. Old Bridge. Both: New Jersey.
3736. Smith, A.K. 1964. The Mount Fuji meeting. An
international symposium on oilseed protein foods. Soybean
Digest. Aug. p. 18-20.
• Summary: The symposium, sponsored by the International
Institute of Food Technology, was held on May 11-15
at the Mt. Fuji Hotel, Lake Yamanaka, Japan. “The 85
technologists participating in the program represented 20
countries and included 30 from Japan and 20 from the United
States. An additional 26 technical observers represented the
Japanese food industry.” “The Mount Fuji symposium was
a historic occasion for the advancement of oilseed protein
foods, being the ﬁrst time an international conference was
devoted solely to this subject.”
“Dr. Y. Sakurai of Tokyo University and George F.
Stewart of the University of California, Davis, were co-
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chairman for the meeting. Dr. T.M. Anson, assisted by others,
developed the program. Dr. Masahiro Nakano was chairman
of a committee to collect and display oilseed protein foods.”
“Soybeans, peanuts, cottonseed, sesame, and coconut
were the ﬁve oilseeds included in the program as sources of
food proteins. Because of their long history and extensive
use for food, soybeans were the topics of a major part of the
papers and discussion.”
“Among the newer developments in the Orient, K.S.
Lo of Hong Kong reported on his successful commercial
operation in the daily production of 24,000 cases of soybean
milk in his two plants. His milk is made from well-washed
and dehulled soybeans. It contains about 3% protein,
2-3% fat, and 5-7% carbohydrates, with added vitamins
and calcium. Mr. Lo’s methods for marketing soymilk are
unique; he is also a large dealer in bottled soft drinks, and he
markets soy milk as a soft drink. His milk competes with soft
drinks rather than with other forms of milk or other health
foods. Regardless of his method of marketing, he feels that
the product is serving an important nutritional function in the
Hong Kong area.” Note: Vitasoy is once again being fortiﬁed
with vitamins and calcium.
Dr. Tokuji Watanabe of the Food Research Institute
reported on new ways of making tofu, such as “packed or
bagged tofu” which is increasing in popularity. The soymilk
is coagulated with calcium sulfate inside a polyethylene
or vinylidene chloride plastic bag followed by heating in a
water bath. This new process saves time and labor. Several
plants are now producing 20,000 bags per day. Tofu is now
also being freshly prepared in the home from spray-dried soy
milk, coagulated with calcium. “More than 285,000 metric
tons of soybeans and 65,000 metric tons of soybean meal
are consumed annually for making fresh tofu in Japan, and
because of low cost and high food quality, its consumption is
said to be increasing.
Concerning miso, koji is now being made by a
continuous method in 20-inch deep metal trays. Miso soup
is now sold in a dried form. Shoyu production consumes
250,000 metric tons of soybeans of the equivalent as meal.
“The use of soy ﬂour and grits in the United States for
edible purposes was estimated at 200 million pounds and in
England at 40 million pounds. The largest use of soy ﬂour
in the United States was estimated at 50 million pounds for
bread and other baked products. In England, most soy ﬂour is
the full fat, enzymatic active type and is used at about 0.75%
for improving color and ﬂavor of baked goods.”
“While isolated soybean protein for industrial uses has
been produced since 1937, the production for food protein
dates only from 1959. The production of industrial protein is
carried on by two U.S. producers and annual production was
estimated to be in the range of 40-50 million pounds. Four
U.S. companies were reported to be producing or engaged
in extensive research on isolated protein for food uses.
The newest to be manufactured is referred to as a protein

concentrate. It is prepared by washing soy ﬂakes either with
80% alcohol or with water at the isoelectric point of the
protein (pH 4.5). The concentrates must contain 70% protein
whereas the isolate is 95% or more. The largest use of the
isolate and concentrate is in comminuted or ground meat
products, also referred to as sausage-type meats. Soy protein
concentrate can be legally used in sausage-type meats up to
3.5% of the ﬁnished product.” Address: Northern Regional
Research Lab., Peoria, Illinois.
3737. Groote, Melvin De; Cheng, Jen Pu. Assignors to
Petrolite Corp. (Wilmington, Delaware). 1964. Reaction
product of epoxidized glycerides and polyamino compounds.
U.S. Patent 3,148,199. Sept. 8. 12 p. Application ﬁled 23
Nov. 1955. [9 ref]
• Summary: “The present invention is concerned with the
reaction products of certain epoxidized naturally-occurring
fatty acid glycerides and nitrogen-containing compounds and
preferably basic amino compounds, i.e., compounds in which
there is at least one and in many instances 2 or more basic
nitrogen atoms.”
Note: Soy is mentioned 19 times in this patent, as
“epoxidized soyabean oil,” “soyabean oil,” “soyabean fatty
acid,” “soya fatty acid,” “epoxidized soybean oil,” and
“soybean oil.” Address: University City, Missouri.
3738. Brand, B.G.; Schoen, H.O.; Gast, L.E.; Cowan,
J.C. 1964. Evaluation of fatty vinyl ether polymers and
styrenated polymers for metal coatings. J. of the American
Oil Chemists’ Society 41(9):597-99. Sept. [4 ref]
• Summary: “Film properties were related to chemical
composition of the polymers, including the effect of
styrenation, linseed vs. soybean polymers and content of
cyclopentadiene. Films possessed excellent ﬂexibility,
adhesion and hardness. Surprisingly, for most polymers, the
hardest ﬁlms were obtained without driers.” Address: 1-2.
Battelle Memorial Inst., Columbus, Ohio; 3-4. Northern
Regional Research Lab. (NRRL), Peoria, Illinois.
3739. Lofgren, C.S.; Bartlett, F.J.; Stringer, C.E., Jr.; Banks,
W.A. 1964. Imported ﬁre ant toxic bait studies: Further
tests with granulated mirex-soybean oil bait. J. of Economic
Entomology 57(5):695-98. Oct. [5 ref]
• Summary: This bait, which uses about 15% soybean oil
as a carrier for the insecticide, is effective in killing the
imported ﬁre ant Solenopsis saevissima richteri, especially
in warm weather. Formulas, optimum application rates, and
time of application are given. Address: Plant Pest Control
Div., ARS, USDA, Gulfport, Mississippi.
3740. Muromzev, G.S.; Dubovaya, L.N. 1964. Ob
ispol’zovanii rastitel’nykh masel i zhirnykh kislot pri
biosenteze gibberellina fusarium moniliforme [On the
use of oil and fatty acids as carbon source in gibberellin
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biosynthesis]. Mikrobiologiya 33(6):1048-55. Nov/Dec. [14
ref. Rus; eng]
• Summary: “1. Oils and fatty acids as a source of carbon are
quire suitable for the growth of Fusarium moniliforme and
biological synthesis of gibberellin.
“2. As the only carbon source, oils are far superior to
sucrose for submerged cultivation of Fusarium moniliforme
with the view of producing gibberellin.
“3. As effective fermentation media a two-component
medium may be recommended consisting of sunﬂower
oil and sunﬂower cake with an original pH=-3.5, and a
medium consisting of 10% sunﬂower oil, 0.3% ammonium
nitrate, 0.2% K2H2PO4, 0.02% potassium sulfate, 0.02%
magnesium sulfate x 7H20, 0.1% corn extract and a
microelement mixture with an original pH of 5.5.”
3741. Soypro International, Inc. 1964. A study of the
soybean industry in Yugoslavia. Cedar Falls, Iowa. v + 105
p. 28 cm. [10 ref. Eng]
• Summary: The study was prepared by R.W. Fischer for
Church World Service and Lutheran World Relief. The
“primary purpose of the report is to explore the feasibility
of producing edible soy protein-type products in Yugoslavia
to meet the problem of protein deﬁciency in the diets
of Yugoslav school-children. In meeting this objective,
however, the study inevitably involves many related
questions...”
Contents: Forward. Part I: Soybean production in
Yugoslavia. 1. The soybean production area. 2. Recent
soybean production. 3. Soybean production conditions:
Soils, climate (temperature, rainfall, relative humidity, wind,
climatic conditions during critical crop stages, weathercycles, conclusions), production facilities (machinery, labor).
4. Production practices: Cultural practices (present cropping
practices, land selection, rotation, recommendations),
varieties and adaptations. 5. The economics of soybean
production in Yugoslavia: Yields, prices and net returns
in relation to other crops, price ratios between soybeans
and other basic crops, other factors inﬂuencing price
ratios (risk ratio, soil tilth, work scheduling, disease and
pest control), price ratios–conclusion, effects of soybean
production on the over-all value of Yugoslav agricultural
production, the alternative of trading acres. 6. Soybean
production–summary and recommendations. Part II: Grain
handling and transportation. Part III: Soybean processing.
1. Plant locations. 2. Plant size and type. 3. Plant costs. 4.
Construction schedule. 5. Product prices and processing
margins: Oil-meal price relationships, relative value of
soybean meal for livestock feeding, processor margins,
prices of special products. Part IV: Domestic markets:
Yugoslav demand for soybean products. 1. Edible oils. 2.
Soybean oil meal. 3. Edible soy ﬂour and grits: School lunch
program, commercial foods. 4. Industrial soy protein-type
products. 5. Lecithin. 6. Summary of Yugoslav demand for

soy products. Appendix A. Address: 114 West 4th St., Cedar
Falls, Iowa.
3742. Swern, Daniel. ed. 1964. Bailey’s industrial oil and fat
products. 3rd ed. New York, NY: Interscience Publishers. A
division of John Wiley & Sons. xiii + 1103 p. Illust. Index.
24 cm. 4th ed. Vol. 1. 1979. 841 p. Vol. 2. 1982. 603 p.
[1265* ref]
• Summary: One of the best and most comprehensive books
on its subject, it consists of 23 chapters by four authors:
D. Swern, K.F. Mattil, F.A. Norris (Swift & Co.), and A.J.
Stirton (Eastern Regional Research Center, ERRC).
Soybeans and soybean products are discussed on the
following pages: Soja max, p. 224. Soybean cake, p. 619.
Soybean oil: Analysis, p. 225. Blowing, p. 1048. Bodying
temperature, p. 1043. Composition of hydrogenated, p. 300.
Fatty acid composition by iodine number, p. 225. Fatty acids,
p. 225. Glycerides, p. 226. Reﬁned, p. 626. Wholesale prices,
p. 319. World production, p. 155.
Soybeans: Dehulling, p. 643. Drying, p. 663. Fielddamaged, p. 38, 86. Grades, p. 615. Handling, p. 627.
Hexane extraction, p. 690. Lecithin, p. 225, 731-734. Meal,
p. 619. Oil, p. 22, 84, 163, 224. Phosphatides, p. 225. Solvent
extraction, p. 680. Standards, p. 615.
Lecithin: 29, 30, 41, 78, 291, 293, 311, 332, 381, 489,
732-33, 734. Address: Fels Research Inst. and Dep. of
Chemistry, Temple Univ., Philadelphia, Pennsylvania.
3743. Voogt, P. 1964. The use of ion-exchangers for the
analysis of detergents. In: Hendrik A. Boekenoogen, ed.
1964. Analysis and Characterization of Oils, Fats and Fat
Products. New York & London: Interscience Publishers. See
p. 329-95. *
3744. Chemical Week. 1965. Keen on chemurgy. Jan. 2. p.
12.
• Summary: “Soybean chemicals accounted for only
about $20 million of Central Soya’s (Fort Wayne, Indiana)
$395-million sales volume in the ﬁscal year ended last
Aug. 31, but their growth rate is so high that the Chemurgy
Division is aiming at a doubling of its sales by next year.”
3745. Podojil, M.; Ricicova, Alena. 1965. Inﬂuence of the
soya meal fractions on gibberellic acid and gibberellin A
production in submerse cultivation of Gibberella fujikuroi.
Folia Microbiologica (Prague) 10(1):55-59. Jan. [19 ref.
Eng; rus]
• Summary: On substituting soya ﬂour for corn steep, the
same amount of gibberellic acid was produced, and in
addition gibberellin A was formed; the ratio of gibberellic
acid to gibberellin A was 1 to 1.
Note: Corn steep, also called “corn steep liquor,” is a
by-product of corn wet-milling. Address: Dep. of Biogenesis
of Natural Substances, Inst. of Microbiology, Czechoslovak
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Academy of Sciences, Prague 4, Czechoslovakia.
3746. Soybean Digest. 1965. Protein authority retires [A.K.
Smith]. Jan. p. 16.
• Summary: Dr. Allan K. Smith, pioneer and international
authority in research on uses for soybean protein,
retired Dec. 1. He had been with the U.S. Department of
Agriculture’s Northern Utilization Research Laboratory,
Peoria, Illinois, since 1942. In 1932, he began studying
soybean protein at the Institute of Paper Chemistry, an
industrially ﬁnanced laboratory at Appleton, Wisconsin,
and continued this research from 1936 to 1942 at USDA’s
soybean laboratory, Urbana, Illinois.
“His basic studies on isolating the protein of soybean
meal were the ﬁrst published that provided basic information
on solubility, precipitation, and adhesive properties. These
publications enabled other scientists to isolate the protein
and study it further and laid the groundwork for industrial
processes.
“The most recent development under Dr. Smith’s
leadership is the increased use of U.S. soybeans in traditional
Oriental foods such as shoyu (soy sauce) and tofu (gelatinlike food used in soup or for frying). This research at the
Northern laboratory and in Japan, under Public Law 480,
shows promise for ﬁnding high-protein foods to supplement
diets in countries where meat, eggs, and other sources of
protein are in limited supply.
“Dr. Smith’s work has taken him all over the world:
Japan, China, and Korea–1948; England, Italy, India, and
Japan–1962; and Japan–1957, 1961, and 1964.
“Earlier, Dr. Smith led research on separating sugars
and other non-protein components from soybean protein
by a process of washing soybean meal with alcohol. A food
product of this research, called ‘gelsoy,’ is manufactured and
used in Japan today. Soy protein, used in meat products in
this country, is an outgrowth of the alcohol-washing studies.
“Dr. Smith’s studies at Appleton were among the ﬁrst on
using soybean protein as paper sizing and coating adhesive.
Most paper-coating adhesives now contain soy protein.
“In 1963, the Northern laboratory chemist was elected
to honorary life membership in the American Soybean
Association. He received USDA’s Superior Service Award in
1957.
“Dr. Smith is a member of the American Association
of Cereal Chemists (AACC) and chairman of its soybean
activities committee. This committee is providing a forum in
the cereal chemists’ organization for chemists who study the
proteins of oilseeds such as soybeans. He will keynote the
soybean session at the AACC golden anniversary meeting in
Kansas City next spring.
“Dr. Smith expects to continue writing, editing, and
consulting in his ﬁeld. He and Mrs. Smith have moved to 6
Japonica Drive, Pass Christian, Mississippi.”
A small portrait photo shows Dr. A.K. Smith.

3747. Nakamura, Hiroshi; Hieronymus, Thomas A. 1965.
Structure of the soybean processing industry. Illinois
Agricultural Experiment Station, Bulletin No. 706. 84 p. Feb.
[36 ref]
• Summary: An outstanding history and analysis of the U.S.
soybean crushing industry.
Contents: Introduction. Growth and development of
the soybean industry [excellent history]: Pioneering period
(starting in 1911 with Herman Meyer in Seattle, and with
A.E. Staley in 1922 in Decatur, Illinois), tariff problem (in
June 1930 the Smoot-Hawley Tariff was passed giving high
tariff protection to U.S. soybeans, soybean oil, and soybean
meal), rapid growth (starting in 1935), postwar period (“In
1948 there were 185 [crushing] plants with a capacity of
about 200 million bushels.” During the 1950s, the soybean
crush increased by more than 50%), expanding markets
for soybean products (“Soybeans produce nearly twice as
much meal per pound of oil as cottonseed and safﬂower,
and about three times as much as peanuts,...”) (utilization of
soybean oil, nonfood uses–as in soap and paint, food uses–
especially soybean oil, exports–especially soy oil to Europe,
utilization of soybean meal–as feed for livestock and poultry,
technological development), expanding soybean production
(total acreage, geographical distribution of soybean acreage,
development of soybean varieties, yields and production,
government farm programs affecting soybean production),
location of soybean processing plants (U.S. Census of
Manufacturers 1939, 1951-1952 industry survey, 1954
situation, 1957-58 situation), capacity and mill operations.
Cost analysis of soybean processing: Yields and
processing costs by types of operation (processing costs of
different types of operation, economic advantage of solvent
extraction, economies of scale in the soybean processing
industry, changes in levels of processing costs, processing
costs and revenue, effects of economies of scale).
Analysis of processing margins: Processing margins for
the industry and individual mills (deﬁnition of processing
margins, annual variations in processing margins, seasonal
variations in processing margins, determination of processing
margins for individual mills), processing margins and net
returns (importance of operational factors, proﬁtability of
processing operations by area).
Locational analysis of soybean processing: Economics
of plant location (processing of soybeans in transit, effect of
transit on soybean processors, location of soybean processing
plants {Decatur, Illinois; New Orleans, Louisiana}),
transportation by barge and truck (competition among
railroads, barge, and truck), effects of pricing system in the
industry (pricing of soybean products), competitive position
of processing plants by area.
Causes and effects of business integration in the
industry: Types of integration, causes of integration (vertical
integration in meal, vertical integration in oil, vertical
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integration in soybean acquisition, horizontal integration in
processing operations, processing of other oilseeds), effects
of integration.
Summary and probable trends.
Tables: (1) Quantity of soybean processed by method
of extraction, annual 1936-49, 1951, 1952, 1956, and 1957,
year beginning October. (2) Changes in harvested acreages
of soybeans and other selected crops [corn, cotton, hay, oats,
wheat], Corn Belt, South, and total U.S., selected years,
1949-1960. (3) Geographical distribution of U.S. soybean
processing plants, 1950-61. (4) Estimated processing
capacity and quantities of soybeans processed in ﬁve major
soybean states, and all others, 1951-52, 1957-58, 1960-61.
(5) Yields of oil and meal by method of processing, and
combined value from a bushel of soybeans, 1947-52.
(6) Price ratio of soybean oil to meal, averages 1931-35,
1936-40, 1941-45, and annual 1946-60 crop years (the ratio
peaked at 6.54 in 1946-47). (7) Processing costs per bushel
of soybeans by type of operation, 1951-52 and 1952-53.
(8) Operating margins according to type and size of mills.
Solvent, expeller and screw press, hydraulic. Large, medium,
small. (9) Distribution of processing costs, solvent oil mills
by size of mill, 1952-53 season. (10) Changes in levels of
processing costs per bushel of soybeans (300 tons per day
solvent plant).
(11) Calculated costs and returns of solvent soybean
oil mills by size of mill, 1951-54 average. For 11 mill sizes
(in thousands of bushels per year annual capacity) gives:
Investment per bushel, total cost per bushel, gross revenue
per bushel, net revenue (proﬁt) per bushel, return per dollar
of investment (the bigger the mill, the higher the return per
dollar). A mill with annual capacity of 11 million bushels
per year returns 13.2% per dollar invested. (12) Price spread
between the value of products per bushel of soybeans
crushed and farm price of soybeans, 1947-61. (13) Average
processing margins in the soybean industry, monthly and
season average, 1951-60, cents per bushel of soybeans
processed. Highest in Sept., lowest in May. Ten year average
35.5 cents. (14) Yields [in pounds] of oil and meal per short
ton [2,000 lb] of soybeans processed, speciﬁed states and
U.S. average, 1959-61 crop years. Also gives average yields
of oil and meal per bushel, 1959-61 average for each of the
10 states + other states. (15) Average processing margins for
Illinois processors, monthly and season average, 1951-60,
cents per bushel of soybeans processed.
(16) Transportation costs in cents per bushel of soybeans
under nontransit, as compared to the cost of transporting
equivalent quantities of oil and meal under transit from
Decatur, Illinois, to speciﬁed markets, 1946 and 1962.
The markets are Boston (Massachusetts), New York City,
Baltimore (Maryland), New Orleans (Louisiana), Los
Angeles (California), Seattle (Washington). (17) Average
price of soybean meal at speciﬁed markets, dollars per short
ton, bulk, 1956-60. (18) Farm prices of soybeans in speciﬁed

states, 1956-60 crop years, dollars per bushel. (19) Soybean
processing margins in speciﬁc states, 1956-60, cents per
bushel of soybeans processed. (20) Average freight rates
paid on soybean meal in state-to-state movement by Class
I railroads in 1960, dollars per sort ton, bulk carload. Gives
many states of origin and destination.
(21) Average freight rates paid on soybean oil in stateto-state movement by Class I railroads in 1960, dollars
per sort ton, bulk carload. Gives many states of origin and
destination. (22) Average freight rates paid on soybeans
in state-to-state movement by Class I railroads in 1960,
dollars per sort ton, bulk carload. Gives many states of
origin and destination. (23) Integrated operations at soybean
processing plants by state, 1950 and 1960. (24) Share of total
shipments accounted for by largest companies in the soybean
processing industry, 1958 and 1947.
Graphs: (1, p. 31) Processing costs of solvent extraction
plants by size in 1952-53. The larger the plant capacity, the
lower the processing cost in cents per bushel. The plant
capacity should be greater than 1.5 million bushels. The
maximum plant capacity shown is 11 million bushels per
year. (2, p. 37) Processing costs and return per dollar of
investment for solvent extraction plants, by size in 1952-53.
In 1939, according to the U.S. Census of Manufacturers,
some 47 soybean processing plants were operating in the
USA as follows: Illinois 14, Ohio 7, Iowa 6, and 20 in other
states. By 1942 this number had increased to 79, with a
total capacity of 106 million bushels, 71% of which was in
the four largest soybean producing states of Illinois, Iowa,
Indiana, and Ohio. By 1944 this number had increased to
137 plants, with a total processing capacity of 172 million
bushels, of which 81% was in the four states mentioned.
In 1950 there were 251 plants crushing soybeans either
exclusively or as part of their operations. Of this total
number, 139 plants crushed only soybeans, and these plants
were highly concentrated in the four states mentioned. In the
early 1950s the total number of U.S. soybean plants began a
long and fairly rapid decline (p. 15).
In the case of cooperative processing plants, during
and immediately after World War II, forward integration by
cooperative country elevators was motivated primarily by
the desire on the part of farmers to obtain soybean meal from
their soybeans at a time of shortage of high protein livestock
feeds (p. 77). Address: Dep. of Agricultural Economics,
Univ. of Illinois.
3748. U.S. Agricultural Research Service Northern
Utilization Research and Development Div. 1965.
Chemically modiﬁed oil products and industrial uses: A list
of publications and patents for 1964. USDA Agricultural
Research Service ARS-71-27-3. 3 p. Feb. [19 ref]
• Summary: This is a bibliography of 19 publications
and patents. Address: Northern Utilization Research and
Development Div., Peoria, Illinois.
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3749. Soybean Digest Blue Book Issue. 1965-1972. Serial/
periodical. Hudson, Iowa: American Soybean Assoc. Annual.

• Summary: Titled Soybean Blue Book from 1947-1964;
Soybean Digest Blue Book Issue from March 1965 to March
1972; Soybean Digest Blue Book from March 1973 to
1979; Soya Bluebook from 1980 to 1994. A directory and
information book for the soybean production and processing
industries. One of the most valuable sources of worldwide
information on soybeans. Address: Hudson, Iowa.
3750. Knudsen, H.L. 1965. Denmark’s fats and oils industry.
Soybean Digest. May. p. 36, 39.
• Summary: “Denmark covers some 17,000 square miles,
about 12,000 square miles being under agriculture. The
population numbers about 4.7 million. The standard of
living is among the highest in Europe and the foreign trade
per inhabitant one of the largest in the world. From an oil
miller’s point of view two facts are of particular importance:
Danish agriculture consumes very large quantities of highgrade protein feedstuffs, and consumption of edible fats is
high–about 23 pounds of butter and 40 pounds of margarine

per capita annually.
“The Danish fats and oils industry consists of two
large modern factories situated in Aarhus and Copenhagen.
Their total crushing capacity is about 2,000 tons per day
on a soybean basis, and they also manufacture a range
of semiprocessed goods, such as confectionery butters,
fractionated fatty acids, fatty alcohols, etc. Furthermore, both
companies control quite important overseas interests. Their
activities are thus not conﬁned to the crushing business only.
“During the postwar years soybeans have become the
predominant raw material and during the last 4 years the
quantities processed have been as follows:”
A table shows quantities of oilseeds processed yearly
by Danish mills (1,000 metric tons) from 1961 to 1964. For
each year is given: The total, soybeans, and other seeds. The
total has increased from 355 in 1961 to 474 in 1964. The
amount of soybeans has increased from 289 in 1961 (81.4%
of total) to 394 in 1964 (83.1% of total).
“It will be seen that the increase in total quantities
processed during these 4 years has been 33%, mainly due to
expanding soybean operations, which account for some 80%
of the total volume.
“Besides feedstuffs, this crushing activity yields a total
quantity of oils and fats roughly twice the requirements for
Danish consumption. About half of our production must
therefore be exported in the form of crude or reﬁned oils or
as derivatives thereof. Our products are shipped to some 70
countries on all continents.
“The export ratio is particularly high in the soybean
sector where the domestic demand for oil has remained
comparatively static through recent years while the demand
for soy meal has expanded rapidly. Needless to say, the
operation of P.L. 480 has meant quite serious competition for
the Danish oil mills in their export business.
“Tariffs Are Low: It should also be remembered that
the Danish tariff protection is comparatively small: no duty
on feedstuffs, 8% on crude oils and 12% on reﬁned and/or
hardened oils.
“In the following analysis of the main factors governing
the demand for our products in the feedstuffs and in the oils
and fats sectors, I shall primarily deal with the products
processed from soybeans.
“The total quantities of all feedstuffs bought by Danish
farmers during the last 4 years have increased by nearly 25%,
from 876,000 tons in 1961 to 1,089,000 tons in 1964. In
soybean meal the corresponding increase has been as much
as 45%, from 316,000 tons in 1961 to 456,000 tons in 1964.
During the same period the two Danish oil mills’ production
of all feedstuffs and of soybean meal has increased by about
40%.
“In assessing whether this expansion is likely to
continue, we have to consider separately the three main
outlets for soybean meal in this country: cattle, poultry and
pigs. Under each heading we must examine two principal
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factors: First, the volume of soybean meal used for each
purpose in relation to other feedstuffs; and secondly, the
probable development in the three sections of animal
husbandry in the years to come.
“In cattle feeding, the use of soybean meal is very
sensitive to price changes; only a slight increase in the price
of soybean meal compared with the price of other protein
feedstuffs will normally result in a quick switch-over in
consumption. In poultry and pig breeding this is not the case.
The composition of feed used in these ﬁelds is quite constant
and has not so far been inﬂuenced perceptibly by changes in
price relations.
“The second question is more difﬁcult to answer
precisely. Until recently a very large part of the Danish
production of beef and veal, as well as of frozen poultry,
has been exported to countries in the European Economic
Community. These exports appeared to offer scope for
expansion until the Community’s regulations governing
the importation of various agricultural products came into
force during 1964. Since then the chances of maintaining
these exports in their former volume have grown ever more
remote. Other markets may be developed, especially for
frozen poultry. But this is a long-term project, and so far
sales prospects to these outlets do not look very promising.
“More Optimism on Swine: A somewhat more
optimistic view may be held where pig breeding is
concerned. The bulk of Denmark’s bacon production is
sold to Great Britain, where a large and steadily expanding
market is at hand. Danish pig breeding has increased rapidly
during recent years and we may be facing a certain degree
of overproduction. But serious long-term difﬁculties do not
seem very likely in this ﬁeld.
“A Danish saying runs: ‘It is difﬁcult to prophesy–
especially about the future.’ This applies, as everybody will
recognize, to agricultural exports and consequently also to
the question at issue: the prospects for
feedstuffs, including soybean meal, in
our market. Prospects are determined
by so many different factors that the
total picture must perforce be somewhat
nebulous. If we try to look some years ahead I think,
however, that there is no reason to expect that our feedstuffs
market will contract. But, on the other hand, I believe that
the rapid expansion that we have experienced during the last
few years may slow down to a certain degree.
“Margarine Leads: In the Danish market for oils and
fats the margarine industry is by far the most important
consumer. The production of margarine is about 90,000 tons
annually, which gives a demand for about 70,000 to 75,000
tons of fats and oils. About 15,000 tons of soybean oil per
annum go into margarine.
“For salad oil as such and for the manufacture of
dressing and mayonnaise, there is only a steady demand in
this country. It is mainly met by soybean and corn oil.

“The market for soybean oil for industrial purposes
is also rather limited. There is some demand for soya
fatty acids in the soap industry, but preference distinctly
is for other types of oils and fats. A special ﬁeld such as
alkyd resins may in the years ahead become of growing
importance.
“A substantial proportion of our soybean oil production
is shipped abroad. Our exports of crude soya oil have
increased steadily from 28,000 to 36,000 tons and reﬁned
oil from 2,000 to 7,000 tons during the period 1961 to 1964.
The crude oil is largely sold to North European markets. The
reﬁned oil, on the other hand, goes to many countries all over
the world.
“Limited Oil Market: As mentioned above, the Danish
oil mills have only a limited domestic market for their
soybean oil. And externally, in the foreign markets, they
are in many cases faced with various forms of restrictive
practices and subsidized sales which often render normal
economic competition almost impossible. The successful
expansion during the last 10 years or so demonstrates,
on the other hand, that our industry is well organized to
compete under marketing conditions as we ﬁnd them today.
We therefore feel that we can look ahead with reasonable
conﬁdence and we expect that we shall also in the future
continue to be large and constant buyers of soybeans.”
A round photo (almost 3 inches in diameter) next to the
title of the article shows an aerial view of an oilseed crushing
plant–probably Aarhus. Address: Managing Director, Aarhus
Oliefabrik A S, Aarhus, Denmark.
3751. Namba, Haruyuki. 1965. [Studies on heat-denatured
soybean protein. I. Digestion of protein in autoclaved
soybean ﬂour by Taka-diastase]. Nippon Shokuhin Kogyo
Gakkaishi (J. of Food Science and Technology) 12(6):22629. [7 ref. Jap]

• Summary: . Address: Shimane Prefectural Industrial
Research Lab. (Shimane-ken Kôgyô Shikenjô), Koshiharachô, Matsue-shi.
3752. Namba, Haruyuki. 1965. [Studies on heat-denatured
soybean protein. II. On the autoclaving conditions that
inﬂuence the heat-denatured protein of defatted soybean
ﬂour]. Nippon Shokuhin Kogyo Gakkaishi (J. of Food
Science and Technology) 12(6):230-34. [7 ref. Jap]
Address: Shimane Prefectural Industrial Research Lab.
(Shimane-ken Kôgyô Shikenjô), Koshihara-chô, Matsue-shi.
3753. Witham, W.C. 1965. Food uses of soy protein increase.
Notes from the Director of the Northern Division No. 767. p.
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2. July 2.
• Summary: “Dr. Edward Meyer, director of research for
the chemurgic division of Central Soya and a member of
USDA’s Utilization Research and Development Advisory
Committee, conferred Wednesday on OC [Oilseed Crops]
studies on the ﬂavor and ﬂatus of soybean products,
including edible oil, and methods of testing for ﬂavor quality.
Dr. Meyer indicated that production of isolated soybean
protein is being increased in two stages. By spring of 1966
an annual capacity of 30 million pounds is expected. This
capacity represents a sixfold increase since initial production
began in 1959.” Address: Acting Director.
3754. Byrd, Tom. 1965. Pioneer agronomist saw soybean
potential in state [Charles Burgess Williams]. News and
Observer (Raleigh, North Carolina). Aug. 16. p. 17.
• Summary: “What satisfaction C.B. Williams would
probably get if he could ride across the green ﬁelds of North
Carolina today!
“On almost every farm, he would see evidence of a
dream come true.
“Charles Burgess Williams was a man who in one
respect lived before his time. He had a vision for the farmers
of North Carolina and that vision centered around the
soybean. He promoted the soybean for more than 50 years.
And at time of his death, it looked as if much of this effort
had been in vain.
“Flourishing: But now the story is different. The
soybean has taken hold. It is growing, ﬂourishing, and, in
fact, providing one of the brightest spots in the nation’s
agricultural economy.
“C.B. Williams (1871-1947) earned many distinctions
in life. Born at Shiloh in Camden County, he was a member
of the ﬁrst class at North Carolina A. and M. College,
now N.C. State University at Raleigh. He was captain of
the university’s ﬁrst football team, its ﬁrst instructor in
chemistry, its ﬁrst head of the agronomy department and its
ﬁrst dean of agriculture.
“All told, he was to serve the university for 53 years, a
record that is yet to be equalled. It is said that in his prime
he knew more about the crops and soils of North Carolina
than any other man. Williams Hall, the university agronomy
building, is named for him.
“Almost Alone: It was the soybean, however that was to
occupy a special place in the life of this pioneer agronomist.
He became convinced early in his career that the soybean
was one of the most valuable plants ever to come to North
Carolina. At that time, Williams stood almost alone in his
convictions; his was a voice in the wilderness. Few trained
agronomists, even in the U.S. Department of Agriculture, had
yet seen the potential of this plant. Williams saw that all new
introductions of soybeans were tested in North Carolina. he
conducted variety demonstrations, fertilizer demonstrations
and breeding work. He wrote pages of copy for newspapers

and farm Magazines extolling the virtues of soybeans. He
used the old Farmers’ Institutes and their successors as part
of his campaign.
“Not only did he encourage farmers to grow soybeans,
but he urged oil mills to buy the beans for crushing purposes,
and he made suggestions to manufacturers about using the
beans for varnishes, paints and other purposes.
“The late Frank Jeter, who was associated with Williams
for 40 years, once wrote in his capacity as agricultural
editor at N. C. State: “’Many a time, I have seen the learned
agronomist crunching a bit of cracker or cookie made from
soybean ﬂour... He claimed it was delicious. Perhaps if
he had let his claim remain at ‘nourishing’ and left off the
matter of taste, he would have been more successful in
having soy ﬂour adopted as a staple item of diet.’
“Williams’ interest in soybeans probably stemmed from
his boyhood days on a Camden County farm. The plant had
been brought into the area a few years before. Williams
himself once said that the ﬁrst soybeans coming to North
Carolina had been brought to Hyde County about 1870 by
an old sea captain from the Orient. They later spread to
other coastal locations. Growers called them ‘Japan,’ ‘coffee
berries’ and other names.
“In a way Williams was successful with his promotional
campaign. North Carolina adopted the soybean for a brief
period. Some new verities were originated; studies were
made as to shattering; the two-wheel mechanical soybean
harvester was invented; and the place of the bean in crop
rotations was investigated.
“First Oil Plant: A signiﬁcant milestone was reached
on Dec. 13, 1915. On that date the Elizabeth City Oil and
Fertilizer Company changed over from crushing cottonseed
to crushing soybeans. This was the ﬁrst commercial
manufacturer of soybean oil and meal in the United States.
“But then trouble set in. As soybeans began to spread
from the coastal lowlands, tobacco growers said the land
was made too fertile by the legume. Other kinds of troubles
seemed to follow the bean when it was planted for a number
of years on a farm. Tobacco growers did not know about
crowding more plants on the more fertile soil or balancing
the increased nitrogen, with more phosphate and potash.
“So soybeans lost favor in North Carolina. The Midwest
took them on.
“Editor Jeter observed shortly after Williams’ death
in 1947: ‘He was not a man who could be rushed into rash
statements (about) his convictions... I think... he... (was)
somewhat disappointed in his fellow North Carolinians who
would not see in the soybean the crop what he believed it to
be.’
“Large Acreage” If only Williams could have lived a
few more years! The tide had already begun to turn by 1947.
Soybeans were coming back to North Caroline in a manner
that probably would have exceeded his fondest dreams.
“This year, Tar Heel farmers are expected to plant nearly
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900,000 acres of the crop. Only tobacco and cotton will bring
them more cash income.
“Nationally, the soybean has become the country’s
greatest oilseed crop. It has overtaken such traditional crops
as wheat, cotton and tobacco as America’s chief earner of
dollars in the export market.
“Production continues to expand. Prices remain good.
There are no burdensome surpluses. Truly the soybean is an
abnormality in this area of farm plenty.
“Many Uses: Williams’ dream of soybean cookies and
soybean ﬂour for human consumption has not materialized,
at least not in the United States. But it is doubtful if many
Americans go through many days each year without using a
soybean product.
This versatile little legume now provides about twothirds of all domestic vegetable oil. From this oil comes
such things as margarine, shortening, salad dressing, paints,
detergents and industrial chemicals. About three-fourths
of all oilseed meal for livestock and poultry comes from
the soybean. Separated soybean protein is used in such
things as adhesives, paper coatings, textile sizing and other
manufactured products.
“And looking to the, future, scientists see in the soybean
the hope for getting more protein for the half-starved peoples
of the world.”
3755. Soybean Digest. 1965. Freeman credits success of
soybeans to research. Aug. p. 30.
• Summary: Speaking at the Northern Utilization Research
Laboratory in Peoria, Illinois, U.S. Secretary of Agriculture
Orville L. Freeman said soybeans now rank ﬁrst among U.S.
oilseed crops and earn more dollars in farm exports (about
$700 million/year) than any other crop. Soybeans have a
farm value of nearly $2 billion and provide about two-thirds
of all domestic vegetable oil and 75% of all oilseed meals
for livestock and poultry. Yet 25 years ago they were only a
minor hay crop.
The dramatic soybean success story has been due largely
to research by scientists at the USDA, state agricultural
experiment stations, and industry. Working together they
have:
“Introduced breeding stocks and used these to breed
high-oil varieties with disease resistance and adapted to the
soybean-production areas of the country.
“Worked out mechanized growing and harvesting
practices that produce maximum yields and best seed quality.
“Developed processing methods for obtaining high
yields of oil with improved color and ﬂavor that remain
stable during storage.
“Found new uses for soybean oil–in foods such as
margarine, shortening, and salad dressing and in paints,
plastics, detergents, and industrial chemicals.
“Formulated livestock and poultry rations based on
high-protein soybean meal.

“Separated soybean protein for use in adhesives, paper
coatings, textile sizing, and other manufactured products.
“Developed methods of processing soybeans for highprotein foods needed in many areas of the world.”
3756. Gibbons, Roy. 1965. Tracking down the elements of
life: Review of The Hormone Quest: A Report by Albert Q.
Maisel. Chicago Tribune. Sept. 5. p. J11.
• Summary: “Altho the author’s work is highly credible,
he might have been more generous in recognizing two
Chicagoans who have given tremendous help in the hormone
quest. They are Dr. Charles Huggins of the University of
Chicago, who has been in the ﬁght against cancer for a long
time, and Dr. Percy Julian, famed Chicago chemist, who,
among other accomplishments, synthesized compound-S,
an adrenal gland hormone, from soya beans. Most of the
world’s hydrocortisone, another adrenal gland compound, is
produced today from that compound. Dr. Julian was also the
ﬁrst to make the hormones progesterone, testosterone, and
estrone abundantly available at prices within the reach of
millions.”
3757. Davidson, Glenn. Assignor to Edna D. Davidson
(Aurora, Illinois). 1965. Method of preparing a soya protein
adhesive composition. U.S. Patent 3,206,320. Sept. 14. 6
p. Application ﬁled 13 June 1961. Summarized in Soybean
Digest, Feb. 1966, p. 53.
• Summary: “This application is a continuation in part of my
then allowed application of the same title Serial No. 683,453,
ﬁled September 12, 1957, now abandoned.
“This invention is a method of producing from soya
bean protein a water resistant adhesive base compound
which, when subjected to temperature variations, exhibits
a behavior characteristic of (or similar to) animal glue.
Thus, my novel adhesive base compound is ﬂuid at elevated
(above room) temperature and gelatinous or very viscous
(approaching gelatinous consistency) at ordinary (room)
temperature. My novel compound can be reversibly
transformed many times, for a considerable period of time,
from ﬂuid to gelatinous, or highly viscous consistency, and
vice versa, without signiﬁcant loss of bonding power.
“My novel adhesive base compound is formed by
reacting soya bean protein with carbon disulﬁde, under
conditions basically different from those employed
conventionally in producing water resistant soya/CS2
adhesives, as disclosed in Patent No. 2,150,175.
‘Terms used in this speciﬁcation are deﬁned as follows:
“’Full-fat’ soya ﬂour is simply ground whole soya beans.
This product normally contains 18% to 20% soya oil.
“’High-fat’ soya ﬂour is made by grinding the cake
resulting from expressing the oil from whole soya beans,
as by ‘expellers,’ screw presses or hydraulic presses. This
product normally contains 5% to 7% soya oil.
“’Low-fat’ soya ﬂour is made by grinding the ﬂakes
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resulting from extracting the oil from ﬂaked soya beans with
a solvent such as hexane. This product normally contains
about ½% soya oil.
“All three soya ﬂours contain, in addition to protein,
substantial amounts of hemicelluloses, sugars, ash and other
components natural to soya beans.”
“As mentioned by H.R. Hall (‘The Use of Isolated
Soybean Protein in Paper Coatings’), TAPPI vol. 38, No. 4,
April 1955, pages 249 thru 252, there are at this time, two
types of isolated soya bean proteins available commercially.
These two types are the modiﬁed and the unmodiﬁed isolated
soya bean proteins.
Note: Soy is mentioned 144 times in this patent, as
“soya protein,” “soya bean protein,” “soya bean,” “soya
ﬂour” “full-fat soya ﬂour,” “high-fat soya ﬂour,” “low-fat
soya ﬂour,” “isolated soybean protein,” “isolated soya bean
protein,” “modiﬁed isolated soybean protein,” “unmodiﬁed
isolated soya bean protein,” “isolated soybean protein,”
“native undenatured soya bean protein,” “solvent-extracted
soya bean ﬂakes,” “soya glue base,” etc. Address: 1. Aurora,
Illinois (deceased).
3758. National Soybean Processors Association. 1965. Year
book, 1965-1966 (Association year). Chicago, Illinois. 63 p.
• Summary: On the cover (but not the title page) is written:
“Year Book and Trading Rules, 1965-1966.” Contents:
Constitution and by-laws and code of ethics. Ofﬁcers,
directors and committees for 1965-66. Membership of the
National Soybean Processors Association. Trading rules on
soybean meal. Appendix to trading rules on soybean meal:
Ofﬁcial methods of analysis (moisture, protein, crude ﬁber,
oil {only method numbers listed}, sampling of soybean
meal {automatic sampler, probe sampler}). Trading rules
on soybean oil. Deﬁnitions of grade and quality of export
oils. Tentative soybean lecithin speciﬁcations. Appendix to
trading rules on soybean oil: Uniform sales contract, grading
soybean oil for color (N.S.P.A. tentative method), methods
of analysis (A.O.C.S. ofﬁcial methods): Soybean oil, crude;
soybean oil, reﬁned; soybean oil, reﬁned and bleached;
soybean oil for technical uses; soap stock, acidulated soap
stock and tank bottoms (only method numbers listed).
The section titled “Ofﬁcers, directors, and committees”
(p. 12-15) states: President: Robert G. Houghtlin. Secretary:
J.W. Moore. Treasurer: R.E. Fiedler. Executive Committee:
L.W. Andreas, Chairman, Wilfred F. Carle, T.W. Bean, B.A.
Townsend (term ending Sept. 1966). J.W. Moore, M.D.
McVay, R.E. Fiedler, E.B. Copeland (term ending Sept.
1967). R.G. Houghtlin.
Board of Directors: Chairman of the board: L.W.
Andreas. Vice chairman of the board: T.W. Bean. Immediate
past chairman of the board: S.E. Cramer. (Term expiring
Sept. 1966): R.A. Denman, Joe C. Givens, R.G. Golseth,
Floyd E. Hiegel, H.D. Rissler, R.B. Williams. Term expiring
Sept. 1967: T.J. Barlow, Elmer L. Buster, Elster B. Copeland,

F.L. Morgan, H.R. Scroggs, B.A. Townsend. Term expiring
Sept. 1968: Donald B. Walker -> Win Golden, Wilfred
Carle, Arthur Frank, M.D. McVay, William King Self,
Harry E. Wiysel. General counsel: Raymond, Mayer, Jenner
& Block, Chicago, Illinois. Washington counsel: Sellers,
Conner & Cuneo, DC. Washington representative: George
L. Prichard, DC. Managing director, National Soybean Crop
Improvement Council: Robert W. Judd, Urbana, Illinois.
Standing committees: For each committee, the names
of all members (with the chairman designated), with the
company and company address of each are given–Trafﬁc and
transportation. Technical. Oil trading rules. Industrial oil.
Lecithin. Meal trading rules. Uniform rules and standards for
soybean meal. Crop improvement council. Soybean research
council. Soybean grades and contracts. Safety and insurance.
Regional: Illinois, Indiana, Ohio, Kentucky, and eastern
Missouri; Iowa, Minnesota, Nebraska, the Dakotas, Kansas,
and Western Missouri; Mississippi River Delta Sections.
The following organizations, and individuals are
members of NSPA: Allied Mills, Inc., Chicago, Illinois;
Taylorville, Illinois; Guntersville, Alabama. Archer-DanielsMidland Co., Minneapolis, Minnesota; Decatur, Illinois;
Mankato, Minnesota; Fredonia, Kansas; Bloomington,
Illinois. Arkansas Grain Corp., Soybean Division, Stuttgart,
Arkansas (Wilfred F. Carle); Helena, Arkansas (W.E.
Higginbotham). Big 4 Co-op. Processing Assn., Sheldon,
Iowa (Kenneth J. McQueen). Buckeye Cotton Oil Div.
of, The Buckeye Cellulose Corp., Cincinnati Ohio (R.B.
Williams); Little Rock, Arkansas; Augusta, Georgia;
Memphis, Tennessee. Cargill, Inc., Minneapolis, Minnesota
(M.D. McVay, Jay Haymaker); Chicago, Illinois (Robert
Cournoyer); Cedar Rapids, Iowa (C.W. Bohlander); Des
Moines, Iowa (W.J. Wheeler); Fort Dodge, Iowa (George
J. Cox); Sioux City, Iowa (A.L. Peterson), Washington,
Iowa (William R. Matson); Wichita, Kansas (Ralph S.
Moore); Memphis, Tennessee (Philip St. Clair); Norfolk,
Virginia (D.H. Leavenworth). Central Soya Co., Inc., Fort
Wayne, Indiana (B.A. Townsend); Decatur, Indiana (T.H.
Alwein); Indianapolis, Indiana (R.E. Syster); Chicago,
Illinois (Willard C. Lighter); Gibson City, Illinois (George
R. Walter); Belmond, Iowa (J.R. Wright); Bellevue, Ohio
(Harry Stokely); Marion, Ohio (Leroy Rich); Chattanooga,
Tennessee (Jack Rosenberger). Delphos Soya Products
Co., Delphos, Ohio (Floyd E. Hiegel). Delta Cotton Oil
and Fertilizer Co., Jackson, Mississippi (Alfred Jenkins).
Farmers Grain Dealers Assn. of Iowa (Cooperative) Soybean
Processing Division, Mason City, Iowa (H.D. Rissler).
Farmers Union C.M.A. [CMA], St. Joseph, Missouri
(Arthur E. Frank). Fremont Cake & Meal Co., Fremont,
Nebraska (Harry E. Wiysel). Galesburg Soy Products Co.,
Galesburg, Illinois (Max Albert & Regi Simon -> Elnathan
Anderson, Box 711). General Vegetable Oil Co., Fort
Worth, Texas (J.D. Morton). Gooch Milling & Elevator
Co., Lincoln, Nebraska (M.R. Eighmy). Grain Processing
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Corp., Muscatine, Iowa (G.A. Kent, F.J. Prochaska, H.P.
Woodstra). Honeymead Products Co., Mankato, Minnesota
(L.W. Andreas, W.B. Cox, J.I. Maslon, C.T. Mullan, L.K.
Rasmussen); Huegely Iowa Milling Co., Cedar Rapids,
Iowa (Joe Sinaiko, Bob Scroggs, Les Liabo). Kansas Soya
Products Co. (The), Emporia, Kansas (Elmer L. Buster).
Lauhoff Grain Co., Danville, Illinois (Ralph G. Golseth,
Loren R. Larrick, Laurie J. Slocum). Marshall Mills Co.,
Marshalltown, Iowa (J.B. Saccaro). Minnesota Linseed
Oil Co., Minneapolis, Minnesota (R.J. Lindquist, Jr.).
Mississippi Cottonseed Products Co., Jackson, Mississippi
(H.E. Covington). Missouri Farmers Assn., Grain Div.,
Mexico, Missouri (Kermit F. Head). Owensboro Grain Co.,
Owensboro, Kentucky (William M. O’Bryan). Paymaster
Oil Mill Co., Houston, Texas (T.J. Barlow, C.R. Bergstrom);
Phoenix, Arizona (O.C. Harris); Jackson, Mississippi (John
Bookhart). Perdue (A.W.) & Son, Salisbury, Maryland
(Robert L. Brodey). Planters Industries, Inc., Rocky Mount,
North Carolina (W.T. Melvin). Planters Manufacturing Co.,
Clarksdale, Mississippi (A.K. Shaifer). Quincy Soybean
Products Co., Quincy, Illinois (Theodore W. Bean, John
Franks). Ralston Purina Co., St. Louis, Missouri (Donald B.
Walker, W.L. Golden); Kansas City, Missouri (A.V. Couch);
Bloomington, Illinois (R.C. Witte); Decatur, Illinois (R.E.
Baer); Lafayette, Indiana (A. Hardy); Iowa Falls, Iowa (W.
Bower); Louisville, Kentucky (J. Gardner); Raleigh, North
Carolina (J.L. Bumgardner); Memphis, Tennessee (J.K.
Sartain). Riverside Oil Mill, Marks, Mississippi (William
King Self). Sisketon, Missouri (P.B. Bartmess). Southern
Cotton Oil Div., Hunt Foods and Industries, Inc., New
Orleans, Louisiana (F.L. Morgan); Newport, Arkansas
(Jerry Jeffrey); Macon, Georgia (M.S. Long); Greenville,
Mississippi (M.D. Kolb); Goldsboro, North Carolina (W.W.
Davis). Southern Soy Corp., Estill, South Carolina (R.A.
Denman). Southern Soya Corp. of Cameron, Cameron,
South Carolina (Charles Everett Bullard). Staley (A.E.)
Manufacturing Co., Decatur, Illinois (J.W. Moore, E.C.
Lane, H.E. Lents); Painesville, Ohio (D.J. Hopkins). Swift
& Co., Chicago, Illinois (Scott E. Cramer, W.W. Moore).
Townsends, Inc., Millsboro, Delaware (P.C. Townsend).
Tri-County Co-op Soybean Assn., Dawson, Minnesota (Joe
C. Givens). West Tennessee Soya Mill, Inc., Tiptonville,
Tennessee (Tyler Terrett). Yazoo Valley Oil Mill, Inc.,
Greenwood, Mississippi (N.F. Howard).
Associate Members: American Feed Stores Home
Organization, Inc., Minneapolis, Minnesota. Anderson
Clayton & Co., Foods Div., Dallas, Texas. Armour & Co.,
Chicago, Illinois (Harry K. Bean [crossed out]). Capital City
Products Co., Div. of Stokely-Van Camp, Inc., Columbus,
Ohio. Cereales y Concentrados, Mexico City, Mexico
(Francis Tovar [crossed out]). Colchester Processing
Co., East St. Louis, Illinois [crossed out]. Cooperative
Mills Inc., Baltimore, Maryland. Corn Products Co., New
York City, New York (R.W. List). General Mills, Inc.,

Kankakee, Illinois (Gerald G. Wilson) [handwritten in].
Grasas Vegetales, S.A., Guadalajara, Jalisco, Mexico (Mr.
Collighon) [handwritten in]. Greendale Soy Products, Inc.,
Kinmundy, Illinois (Elwin G. Ingram) [handwritten in].
Glidden Co. (The), Durkee Famous Foods, Div., Chicago,
Illinois (Gerald J. Daleiden). Hartsville Oil Mill, Hartsville,
South Carolina (Edgar H. Lawton, Jr.). Huegely Elevator
Co., Nashville, Illinois (J.W. Huegely). HumKo Products–
Div. of National Dairy Products Co., Memphis, Tennessee
(Sam Cooper). Kraft Foods Div. of National Dairy Products
Corp., Chicago, Illinois (G.M. Gibson). Lever Bros Co.,
New York City, New York. Maple Leaf Mills Ltd., Toronto,
Ontario, Canada (W.G. Milliken) [handwritten in]. Nebraska
Consolidated Mills Co., Omaha, Nebraska [crossed out].
Paciﬁc Vegetable Oil Corp., San Francisco, California.
Procter & Gamble Co. (The), Cincinnati, Ohio. Quaker
Oats Co. (The), Chicago, Illinois. Spencer Kellogg Div. of
Textron Inc., Buffalo, New York. Supersweet Foods Div.,
International Milling Co., Minneapolis, Minnesota. Valley
Mills, Vicksburg, Mississippi. Wesson Div., Hunt Foods and
Industries, Inc., Fullerton, California. Ralph Wells & Co.,
Monmouth, Illinois (Willis H. Wells). Address: 3818 Board
of Trade Building, Chicago 4, Illinois.
3759. Sellschop, J.P.F.; Niekerk, B.F. van. 1965. Soybeans
are in demand. Farming in South Africa 41(6):52-55. Sept.
[2 ref]
• Summary: In South Africa roasted soybean meal “used
to be generously included in the diet of certain classes
of labourers in gold and coal mines. They are now used
largely for the manufacture of certain patent foods, and
the extraction of oil. The oil is processed for cooking
purposes, for use in paints, and for other industrial purposes.
The protein-rich meal is used to feed livestock. “Shelled
immature soybeans are sometimes used, as a vegetable.”
Soybeans are a good crop to rotate with maize, kafﬁr
corn, and wheat to help prevent root and stem diseases. They
are an important hay crop in humid localities, they smother
weeds (such as watergrass), and they are not attacked by the
witchweed plant parasite. Soybeans are more resistant to
frost than cowpeas, velvet beans, and groundnuts. The most
suitable areas for soybean production are the warmer, more
humid maize-producing areas of South Africa, where the
annual rainfall exceeds 550 mm (22 inches) per annum, and
where the elevation is less than 5,000 feet above sea level.
“Areas that have produced considerable quantities of
soybeans recently are the districts of Piet Retief, WatervergPotgietersrus, Delmas, Lydenburg, Klerksdorp-Fentersdorp,
and Richmond and Ixopo in Natal.” A map with dots shows
the main soybean producing areas in South Africa; they are
in the northeast, in Transvaal and Natal.
Details on soybean cultivation are given: Soil, fertilisers,
inoculation of the seed, soil preparation, planting time,
implements, seed quality, harrowing and cultivation,
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harvesting, storage, yields, hay and silage, disposal [sale].
On dryland, yields of beans average 2,000 to 2,400 lb per
morgen (1 morgen = 2.1165 acres). The yield of hay is about
3 to 8 tons per morgen and the yield of green silage material
about 5 to 15 tons. Address: Agricultural Research Inst.,
Potchefstroom, South Africa.
3760. Eldridge, Arthur C.; Nash, Arlo M. Assignors to
the USA as represented by the Secretary of Agriculture.
1965. Process of producing soybean proteinate. U.S. Patent
3,218,307. Nov. 16. 2 p. Application ﬁled 1 Aug. 1961. [7
ref]
• Summary: Describes solvent extraction using ethyl alcohol
to produce a vegetable-protein gel. “This application is a
continuation-in-part of application S.N. [Serial No.] 41,213,
ﬁled July 6, 1960, now abandoned.
“This invention relates to novel soybean protein
products and to compositions therewith. It is believed that
our herein described novel products, which are proteinaceous
and contain 15.5 to 17.0 percent nitrogen, constitute the ﬁrst
instance of a vegetable-derived protein that can form edible
and esthetically acceptable thermo-reversible hydrogels
having characteristics that are similar to those of the
traditional commercial dessert gelatin of animal origin.
“More particularly, this invention pertains to the
products obtained by treating (extracting) the acidprecipitated (isoelectric) soybean protein fraction obtained
by acidifying the separated aqueous supernatant of a neutral
or slightly alkaline aqueous dispersion or slurry of hexane
extracted soybean meal with a lower alcohol or an aqueous
solution thereof.”
“Example 1: 200 g. of hexane-extracted soybean meal
were mechanically stirred in 2000 ml. of water and the
suspension was repeatedly adjusted to pH 7.4-7.6 with alkali
during the one-hour of stirring. The suspension was then
centrifuged, and the separated solids were stirred in another
1000 ml. of water for 30 minutes before centrifuging. The
two centrifugation supernatants were combined, and HCl
[hydrochloric acid] was added to lower the pH to 4.2-4.7.
The precipitated protein was isolated by centrifugation, and
the moist curd (56 g. dry basis) was dispersed 5 separate
times in 300 ml. portions of 85 percent (v./v.) aqueous
ethanol in a blender. Then the ﬁltered ethanol-moist cake was
vacuum-dried at 30º C., yielding 53.2 g. of material which,
for convenience, was then dispersed in alkali (pH 7.5), the
residue from centrifuging was discarded, and the solubles
were freeze-dried to yield our alcohol-treated sodium
proteinate product.”
Note: Soy is mentioned 25 times in this patent, as
“soybean proteinate,” “soybean protein products,” “the acidprecipitated (isoelectric) soybean protein fraction,” “hexaneextracted soybean meal,” “soybean-derived hydrogelforming products,” “soybean protein products,” “pure
isolated soya protein that is widely used as a paper coating,”

“alcohol-extracted soybean fraction” and “water-soluble
soybean proteins.” Address: Peoria, Illinois.
3761. Soybean Digest. 1965. Plywood glue, a market for soy
protein, corn starch. Nov. p. 22.
• Summary: Dialdehyde starch (DAS), a corn product
developed by the NRRL, improves plywood glues made
from soy proteins and fast-growing southern pine trees.
“Fast-growing southern pine trees are being used at
an increasing rate in plywood manufacturing because the
expanding plywood industry needs more raw material than
can be obtained from slow-growing Douglas ﬁr trees, the
present main supply. The ﬁrst commercial production of
southern pine plywood was less than a year ago.
“The increasing use of southern pine created a need for
new glues for interior grade plywood. Synthetic glues now
used are expensive. Protein glues, designed for Douglas ﬁr,
are not satisfactory for pine.
“Seeking glues for southern pine interior plywood, the
Northern laboratory chemists added different proportions
of DAS to a soy ﬂour-blood base, typical of commercial,
protein glues. Their best glue contains 2.5 parts of DAS for
each 100 parts of this base.
“Southern pine plywood made in the laboratory with
this new glue exceeds commercial standards for interiorgrade plywood. Glue costs would be no greater than for ﬁr
plywood, according to Northern laboratory calculations.
Using DAS-soy protein on pine would cost less than using
synthetic resin glues, the practice now.
“This new DAS-soy protein glue sets and cures in 5
minutes under heat and pressure conditions used in the
plywood industry. The plywood is immediately ready for
use. Synthetic resin glues require more hot-press time and
additional after-press, hot storage to complete the cure. The
faster curing could increase pine plywood-plant capacity.
“In earlier studies, Mr. Weakley and Dr. Mehltretter
showed that dialdehyde starch can increase water resistance
in casein (milk protein) adhesives for paper coatings (USDA
Release 611-62) and casein glues for yellow birch plywood
(USDA Release 3429-62).
“Timely in the pine plywood industry, the DAS-soy
protein glue follows the USDA recognition last May of
Northern laboratory scientists who developed dialdehyde
starch as an additive to give wet strength to paper. This
recognition, the USDA Distinguished Service Award, was
keyed to commercialization of the development by industry,
which announced a million-pound annual capacity.
“USDA research ﬁrst showed how to reduce the cost
of making DAS to a practical industrial level. Developing
these ﬁndings to the pilot plant stage, Northern laboratory
scientists at the same time discovered that DAS gives wet
strength to paper and found ways for the paper industry to
take advantage of this property.”
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3762. Product Name: Purina Protein, and Purina Pro-Cote.
Manufacturer’s Name: Ralston Purina Co.
Manufacturer’s Address: Factory: Soybean Division, 2441
S. Floyd St., Louisville, Kentucky. Ofﬁces: 835 S. 8th St., St.
Louis, Missouri.
Date of Introduction: 1965.
New Product–Documentation: Soybean Blue Book. 1965.
p. 112. These products are listed under the category “Protein
Isolates.” It is not clear which are edible and which are
industrial products.
Business card and envelope. 1965. Aug. “Purina ProCote” is made by the Soybean Division, 2441 S. Floyd
St., Louisville, Kentucky. J.B. Dore is manager, Industrial
Protein Research, Soybean Division, Ralston Purina Co.,
Checkerboard Square, St. Louis. Missouri. Phone: CHestnut
1-3600.
Soybean Blue Book. 1966. p. 112. Under “Coated
Papers, Leather Dressing,” we read: “St. Louis, Missouri
63102–Ralston Purina Co., special soy products dept.,
Checkerboard Square. ‘Pro-Cote’ proteins for board,
wallpaper and paper coatings, on and off machine at all
solids levels, sizing, calendar and size press; paints pigment
dispersants; printing inks; joint cements and water putties;
general coatings and adhesives.”
3763. Brandemuhl, William. 1965. Soybean utilization in
Japan: List of interviews (Document part). San Francisco,
California. xxii + 478 p. Unpublished manuscript. 28 cm.
[189 ref]
• Summary: Between Feb. 1963 and May 1964 the author
interviewed people from the following organizations (listed
alphabetically) related to soybean utilization in Japan. In
many cases he interviewed the owner, president, or managing
director.
1. Agricultural Experimental Farm, Kamigori, Hyogoken. 2. Akutagawa Candle Co., Kyoto. 3. Aoki Miso Co.,
Nagano-ken. 4. Aoki Umbrella Co., Kyoto. 5. Aoyama
Candy Co., Kyoto. 6. Bunge Far East Agent, Osaka. 7.
Choko Shoyu Miso Co., Nagasaki. 8. Continental Overseas
Corp., Tokyo. 9. Daiichi Trade Co., Kobe. 10. Dainihon Ink
and Chemical Co., Osaka. 11. Dainihon Pharmaceutical Co.,
Osaka. 12. Daiya Frozen Tofu Co., Suwako-gun, Naganoken. 13. Daizu Yuryo Wholesale and Broker, Kobe. 14.
Franceya Chocolate Co., Kyoto. 15. Fuji Oil Co., Osaka.
Note: This is the earliest document seen (June 2009)
concerning the work of Fuji Oil Co. (Osaka, Japan) with soy.
16. Genroku Brewing Co., Kyoto. 17. Gion Mameheto
Candy Co., Kyoto. 18. Hamamoto Tofu Co., Kyoto. 19.
Hamano Tofu Co., Kyoto. 20. Hanamura Bread Co., Kobe.
21. Harada Miso Co., Kyoto. 22. Hasegawa Oil Co., Kyoto.
23. Hashizume Tsukudani Co., Kyoto. 24. Hirota Sauce
Co., Kyoto. 25. Hohnen Oil Co., Osaka. 26. Honda Miso
Co., Kyoto. 27. Ishino Miso Co., Kyoto. 28. Itoh Trade Co.,
Osaka. 29. Itoh Trade Co., Tokyo.

30. Iwai Trade Co., Osaka. 31. Kaihara Natto Co.,
Kyoto. 32. Kamejirushi Shinshu Miso Co., Nagano-ken. 33.
Kanegabuchi Chemical Co., Takasago-shi, Hyogo-ken. 34.
Kanemasu Grain Wholesaling Co., Osaka. 35. Kanematsu
Trade Co., Osaka. 36. Kansai Paint Co., Osaka. 37. Kansai
Shoji Wholesale Co., Kyoto. 38. Kanto Miso Co., Kyoto. 39.
Kasakura Natto Co., Tokyo. 40. Kato Kinako Co., Tokyo.
41. Kido Tofu Co., Tokyo. 42. Kobata Farm, Kyoto. 43.
Kobayashi, Michiharu, Kyoto University, Kyoto. 44. Koyasan Frozen Tofu Co., Ito-gun, Wakayam-ken.
45. Kurosawa Miso Co., Nagano-ken. 46. Kyoto
Prefectural Agricultural Cooperative, Kyoto. 47. Louis
Dreyfus and Co., Tokyo. 48. Mame Masa Candy Co., Kyoto.
49. Marubeni Iida Trade Co., Osaka. 50. Meiji Chocolate
Co., Osaka. 51. Midori Natto Co., Tokyo. 52. Mitsui Trade
Co., Osaka. 53. Mitsui Trade Co., Tokyo. 54. Moriguchi
Natto Co., Kyoto. 55. Morita Frozen Tofu Co., Sasayama,
Hyogo-ken. 56. Moriwaki frozen Tofu Co., Taka-gun,
Hyogo-ken. 57. Nagata, T., Dept. of Plant Breeding, Hyogo
University of Agriculture, Sasayama, Hyogo-ken. 58.
Nagoya Miso Co., Nagoya. 59. Nakai Wholesale Co., Osaka.
60. Nakamura Yuba Co., Kyoto. 61. Nakayama Farm,
Kamigori-cho, Hyogo-ken. 62. Nakazawa Soap Co., Kyoto.
63. Namikawa Tofu Co., Kyoto. 64. Naruse Natto Bacteria
Co., Tokyo. 65. National Agricultural Cooperative Assoc.,
Osaka. 66. Nihon Paint Co., Osaka. 67. Nikka Oil Co.,
Tokyo. 68. Nisshin Meal Co., Kobe. 69. Nisshin Oil Co.,
Yokohama. 70. Noda Shoyu Co., Takasago-shi, Hyogo-ken.
71. Nomura Meal Co., Kyoto. 72. Nomura Tsukudani Co,
Kyoto. 73. Nunoura, Hiroshi, Kyoto Women’s University,
Kyoto. 74. Oguchi, K., Nagano-ken Shinshu Miso Assoc.,
Nagano-ken.
75. Ohashi, Taiji, Japan Soap Assoc., Tokyo. 76.
Okazaki Natto, Tokyo. 77. O-mame Candy Co., Kyoto. 78.
Osaka Grain Exchange, Osaka. 79. Osaka Prefectural Miso
Assoc., Osaka. 80. Otsuya Agricultural Brokers, Kyoto. 81.
Ryo Tofu Co., Kyoto. 82. Sawai Wholesale Co., Kyoto. 83.
Senmaru Yuba, Kyoto. 84. Shimamoto Tofu Co., Kyoto. 85.
Shinseimame Candy Co., Kyoto. 86. Sugimori, T., Marukin
Shoyu Brewing Co., Kyoto. 87. Tada, H., Kyoto Prefectural
College, Kyoto. 88. Taiyozakoku Wholesale Co., Kyoto. 89.
Takeya Miso Co., Suwako-shi, Nagano-ken.
90. Tanaka Narazuke, Kyoto. 91. Tatsuno Higashimaru
Shoyu Co., Tatsuno-shi, Hyogo-ken. 92. Tawa Chicken
Farm, Kyoto. 93. Tofu Aburaage Assoc., Kyoto. 94. Toyo
Menka Trade Co., Osaka. 95. Uchida Tsukemono, Kyoto.
96. Ueda Miso Assoc., Ueda-shi, Nagano-ken. 97. Uemura
Suhama Candy Co., Kyoto. 98. Uno Tofu Co., Kyoto. 99.
Yamajirushi Miso Co., Nagano-ken. 100. Yamamoto Farm,
Taki-gun, Hyogo-ken. 101. Yamanaka Oil Wholesale Co.,
Kyoto. 102. Yamato Bean Sprout Co., Kyoto. 103. Yamaya
Hamanatto Co., Shizuoka-ken. 104. Yazura Yahata, Kyoto
Textile University, Kyoto.
105. Yoshihara Oil Co., Osaka. 106. Yoshimura, Hyogo
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University of Agriculture, Sasayama-shi, Hyogo-ken.
107. Yoshizabaru Retail Co., Kyoto. 108. Yubahan Co.,
Kyoto. 109. Yubakichi Co., Kyoto. Address: San Francisco,
California.

to 83,500 acres, in 1944 to 225,000 acres and in 1964 to
460,000 acres. In ﬁve years’ time the soya area will have
reached 650,000 acres.” Address: Agronomist, Deputy Chief,
Maritime Territory Agricultural Administration, USSR.

3764. Research Assoc. of British Paint, Colour and
Varnish Manufacturers. 1965. Development of new uses
for soya beans and linseed oils through investigations of
organometallic derivatives and complexes as components
of protective coatings having improved properties. Paint
Research Station, Teddington, Middlesex, England. 195 p.
Final Technical Report to U.S. Department of Agriculture
Agricultural Research Service. Project Number: UR-E29(40)-29. May 6, 1960–May 6, 1965. [38 ref]
• Summary: The principal investigator was L.A. O’Neill.
Contents: Summary. Introduction. Results. Part I: Surface
coating applications of fatty substituted organometallic
derivatives. Part II: Metal substrate/medium interaction. Part
III: Pigment/medium interaction. Discussion. Conclusions.
Experimental. References. Address: Teddington, Middlesex,
England.

3767. Roia, Frank C., Jr. 1966. The use of plants in hair
and scalp preparations. Economic Botany 20(1):17-30. Jan/
March. [39 ref]
• Summary: In every age, beautiful and radiant hair has
been highly valued. Humans lavish more time, money,
and worry on their hair than on any other part of the body.
The constituents of many plants are used in hair care in the
form of essential oils, hair dyes and dressings, shampoos,
medicated products, and pharmaceutical adjuncts. A lengthy
list of these is given. For example, the unsaturated drying oil
from soybean seeds (expressed by pressure or removed by
chemical solvents) is used in hair oil and shampoos. Address:
N.I.H., Predoctoral Fellow, Dep. of Biological Sciences,
Massachusetts College of Pharmacy, Boston, Massachusetts.

3765. Ontario Soya-Bean Growers’ Marketing Board. 1965?
The world of soybeans (Leaﬂet). Chatham, Ontario, Canada.
3 panels each side. Each panel: 22 x 9 cm. Undated.
• Summary: Two panels list the many food and industrial
products that can be made from soybeans. A little cartoon
character “SO-ME-O says: Soybeans make life better all
over the world.” In Ontario, soybean have a total farm value
of over $20 million. “Canadian soybean production only
accounts for 30.5% of all Canadian needs of soybean oil.
Meal production from Canadian soybeans provides only 31%
of our requirements.” Most of the rest is imported from the
USA.
In 1964 81 million pounds of soybean oil was consumed
in Canadian margarine and 62.5 million pounds was
consumed in Canadian shortening. Address: Box 668, 143
Wellington St. West, Chatham, Ontario, Canada.
3766. Anistratenko, Dmitry. 1966. Soya in the Soviet Far
East. World Crops (London) 18(1):79-80. March. [Eng]
• Summary: Contents: Introduction. More fertilizers
required. Rate of ammonium molybate. A proﬁtable crop
(“Soya is a highly proﬁtable crop on Maritime farms”). Soil
enrichment (with organic substances).
This article begins: “Soya, the main industrial crop in
the Maritime Province of the Soviet Far East, is cultivated
on one-third of the sown area. Its bean contains up to 24
per cent oil and from 38-45 per cent of protein. Working on
local raw material, the Ussuri Oil Mill makes 61 varieties of
products from soya, including vegetable oil, margarine, soap
and glycerine, which are exported to 17 countries.
“In the Maritime Province soya was planted on 7,500
acres between 1906 and 1917; in 1929 the area had increased

3768. James, Isabel. 1966. The use of whole foods. British
Vegetarian. March/April. p. 141-48.
• Summary: This is the revised text of a lecture given by the
author at the 18th International Vegetarian Union Congress at
Swanwick in 1965. After deﬁning whole foods she discusses
vegetarian protein foods, including nuts, pulses, and yeast.
Under Pulses, the main variety discussed is the soya bean.
“This is truly a Wonder Bean!” It can be used to make ﬂour,
milk, curds and cheese [tofu], and soy sauce. Or the beans
themselves can be soaked and cooked for a long time. “The
by-products of the bean are also valuable for pasturage, dry
fodder and silage. It seems a pity that such a valuable food
should also be used for the production of soap, paint and
high explosives!” Address: B.A.
3769. Achmawi, Hassan. 1966. The development of the
edible oil industry in the UAR [United Arab Republic].
Soybean Digest. May. p. 66-67.
• Summary: There is a continuous increase in consumption
of edible oils, soaps, and detergents in the UAR. The main
oilseed is cottonseed, but the amount of oil produced in the
last few years has not been sufﬁcient to meet the country’s
growing needs. The country plans to increase its area of
cultivated oilseeds, including soybeans.
The author’s company, which controls 30 companies
operating over 100 plants and employing about 100,000
workers, has used large amounts of soybean oil in the
shortening industry during the past, and expects to use more
in the future. Address: General Director, Egyptian General
Organization for Food Industries, Cairo.
3770. Kirchner-Dean, Otto. comp. 1966. Soybean processing
and utilization: A selected list of references, 1955-1965.
USDA Library List No. 83. iv + 183 p. Aug. Author index.
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Subject index. 28 cm. [2218 ref]
• Summary: Contents: Part I: Processing. Meal. Oil.
Beans. Part II: Utilization. Meal in feed. Oil in feed. Beans
in feed. Meal in food. Oil in food (General, margarine).
Beans in food (general, ﬂour, milk, soy sauce). Meal
for industrial uses (general, coatings). Oil for industrial
uses (general, coatings, drying oils, paints, resins,
soaps). Beans for industrial uses. Part III: Chemistry
and research. Amino acids, bibliography, biochemistry,
chromatography, composition, enzymes, fatty acids,
lecithin, lipides, lipoxidase, organic chemistry, pesticide
residues, phosphatides, proteins, research, sterols. Part IV:
Miscellaneous. Argentina, Australia, Brazil, California,
Canada, China, Congo, cook books, Far East, government
loans, India, industry, international trade, Japan, laws and
legislation, markets and marketing, nutrition, pesticide
residues, varieties.
“All citations except those to patents have been
examined and veriﬁed by the compiler. Patents cited were
obtained from Chemical Abstracts. All foreign language titles
have been translated into English with the original language
indicated. [Warning: Many patent titles listed in this are
different from those appearing on the actual patent.]
“Sources consulted: Agricultural Index, Bibliographic
Index, Bibliography of Agriculture, Biological and
Agricultural Index, Card Catalog of the National
Agricultural Library, Chemical Abstracts, Dissertation
Abstracts, Engineering Index, Food Science Abstracts,
Journal of the Science of Food and Agriculture, Nutrition
Reviews, and Pesticides Documentation Bulletin.” Address:
National Agricultural Library, Div. of Reference, Special
Bibliographies Section.
3771. USDA Economic Research Service, Statistical Bulletin.
1966. U.S. fats and oils statistics 1909-1965. No. 376. 222 p.
Aug.
• Summary: Table 74 (p. 67) gives “Soybeans: Acreage,
supply, disposition, and price, 1924-65.” The 21 column
heads include: Production (increased from 4.9 million
bushels in 1924 to 701.9 million in 1964). Exports (began in
Oct. 1931, with 2.2 million bu reported for 1931, increasing
to 205.9 million bu in 1964; based on inspections by Federal
licensed inspectors). Crushings (increased from 0.3 million
bu in 1924 to 473.1 million bu in 1964). Average price per
bushel received for the season by farmers ($2.46 in 1924,
falling to a low of $0.50 in 1931, staying below $1.00 until
1941 except for $1.27 in 1936, ﬁrst topping $2.00 again at
$2.05 in 1944, reaching an all-time peak of $3.33 in 1947,
then staying between $2.00 and $2.75 until 1964).
Production of oil (increased from 2 million lb and 7.4
lb per bushel crushed in 1924 to 5,146 million lb and 10.9 lb
per bushel crushed in 1964). Production of meal (increased
from 8,000 tons and 49.5 lb per bushel crushed in 1924 to
11,286,000 tons and 47.7 lb per bushel crushed in 1964).

Table 86 (p. 76) shows “Soybean oil: Supply and
disposition and oil equivalent of exports of soybeans, 19164.” Soybean oil production increased from 2 million lb
in 1922 (the earliest year for which ﬁgures are reported)
to 5,146,000 lb in 1964. Soybean oil imports started at 27
million lb in 1911, dropped slightly for several years, then
skyrocketed to 118 million lb in 1915 after the start of
World War I, and peaked at 332 million lb in 1917. They
were negligible after 1922, when a tariff effectively shut
off imports and promoted domestic U.S. soy oil production.
The earliest ﬁgures for soy oil exports show that 58 million
lb were exported in 1919, but in the following years soy oil
exports were negligible, and did not top the 1919 ﬁgure until
1943. The big increases came starting in 1955 and by 1964
had reached 1,353,000 lb/year. Consumption/disappearance
of soy oil in the U.S. was very large during World War I
(when the amount consumed equaled the amount imported),
then it was very small until the mid-1930s. It grew from then
on, ﬁrst in industrial uses, and after World War II in food
uses. It rose from 1,076,000 lb in 1941 to 4,072,000 lb in
1964.
Table 87 (p. 77) shows “Soybean oil: Supply,
disposition, and utilization, and oil equivalent of export
of soybeans, 1912-1965. Utilization is divided into food
uses and nonfood uses. Food uses included (in order or
importance in 1917): Cooking and salad oils, shortening,
and margarine. Nonfood uses included (with the earliest year
reported after each): Soap (1912), paint and varnish (1931),
linoleum and oilcloth (1931), resins (1949), other (1931).
In 1965 the main food uses (in million lb) were: Shortening
(1,471), cooking and salad oils (1,135), and margarine
(1,112). In 1965 the main nonfood uses (in million lb) were:
Paint and varnish (96), resins (96).
Table 173 (p. 155) lists “Soybeans: United States exports
by country of destination, 1947-64.” In 1964 the leading
importers of American soybeans (in 1,000 bushels) were:
Japan (49,298), Canada (34,951), Netherlands (28,066), West
Germany (23,325), Denmark (13,444), Italy (10,401). In
South America, the leading importer was Venezuela (1,228).
In Eastern Europe it was Poland (1,785) and the USSR
(1,320). In Africa it was Morocco (418).
3772. Byerly, T.C. 1966. Chemurgy in the state agricultural
experiment stations. Chemurgic Digest. Sept/Oct. p. 3-6, 8.
[11 ref]
• Summary: Discusses the most important research related
to chemurgy conducted by these stations on various crops,
including soybeans and soybean products. Address: USDA.
3773. Burkill, I.H. 1966. Dictionary of the economic
products of the Malay Peninsula, 2nd ed. 2 vols. Kuala
Lumpur, Malaysia: Ministry of Agriculture and Cooperatives. xiv + 2444 p. See vol. 1 (A-H), p. 1098-1103.
Index. 24 cm. [11 ref]

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1335
• Summary: Information on the soy bean (Glycine max) is
found under Glycine. Contents: Origin. Man has selected
the more tropical races and is still selecting. Search for a
race suitable for Malaya. Java, long ago, found one suitable
for the drier parts of the island. Secondary uses as fodder,
a cover crop, and green manure. High food-value of the
seed. The seed, ripe or nearly ripe, as food. Its special use
in diabetes. Artiﬁcial milk. Vegetable casein [for industrial
uses]. substitute for coffee. Seedlings [sprouts] eaten. Sauces,
&c., from the bean. Témpé made in Malaysia with the aid
of a fungus. Teou-fu [tofu] prepared by the Chinese. Taocho prepared [in Java] with the aid of fungus. Sho-yu or soy
kechap. Miso, a Japanese preparation. The making of soy
kechap in Java. Organisms in fermentation. Oil [soy-bean
oil, or kachang oil]. Criminal use (hairs on the pods cause
irritation within the digestive tract). Fibre (in the stem). Joss
sticks (Ash of the stem is said to be used in joss-sticks in
Indo-China). The soybean is frequently cultivated in Burma
and Siam.
A photo (frontispiece) facing the title page shows Isaac
Henry Burkill (1870-1965). This second edition is only
slightly different from the original 1935 edition of which
2,000 copies were sold. This edition was published on
behalf of the governments of Malaysia and Singapore by the
Ministry of Agriculture and Cooperatives, Kuala Lumpur,
Malaysia. Address: Director of Gardens, Straits Settlements
(Singapore; 1912-1925).
3774. Gettens, Rutherford J.; Stout, George L. 1966. Painting
materials: A short encyclopedia. New York, NY: Dover
Publications, Inc. ix + 333 p. See p. 39, 62. Illust. No index.
22 cm. [71* ref]
• Summary: This book is basically a reprint (by a different
publisher) of the original 1943 edition, with minor
corrections in some areas unrelated to soy. Address: 1.
Head Curator, Freer Gallery Lab., Freer Gallery of Art,
Washington, DC; 2. Director, Isabella Stewart Gardner
Museum, Boston, Massachusetts.
3775. Juras, Franjo. comp. 1966. Jugoslavenska bibliograﬁa
o soji (grada) [Bibliography of soybeans in Yugoslavia].
In: Satovic, Franjo, et al. 1966. Soja; Proizvodnja, prerada,
potrosnja. Jugoslavensko savjetovanje o proizvodnji, preradi
i potrosnji soje, Porec, 1966. Zagreb. 252 p. See p. 68-78.
[303 ref. Scr]
• Summary: This is the best bibliography seen to date on
soya in Yugoslavia. Many of the documents cited in this
work are also cited separately in the SoyaScan database.
Address: Inz., Jugoslavenski leksikografski zavod, Zagreb,
Yugoslavia.
3776. Satovic, Franjo; Kustrak, Ivo; Popovic, Bogdan;
et al. eds. 1966. Soja; Proizvodnja, prerada, potrosnja.
Jugoslavensko savjetovanje o proizvodnji, preradi i potrosnji

soje, Porec, 1966 [Proceedings of Yugoslavian Conference
on soybeans?]. Zagreb. 252 p. [303 ref. Scr]
• Summary: Contains a superb bibliography on soya in
Yugoslavia compiled by Franjo Juras (p. 68-78). Many of the
documents cited in this work are also cited separately in the
SoyaScan database. Address: Zagreb, Yugoslavia.
3777. Agricultural Research (USDA). 1967. New oil process
for industrial products. 15(8):12. Feb.
• Summary: “Soybean or linseed oil derivatives can be
converted into a new raw material for making industrial
products such as adhesives, coatings, ﬁlms, plasticizers,
and plastics through a new process developed by USDA’s
Agricultural Research Service (ARS). The raw material is
methyl azelaaldehydrate dimethyl acetal (MAzDA).”
3778. Rakosky, Joseph, Jr. 1967. Soy products as functional
ingredients in food and industrial applications. Paper
presented at 8th Annual Symposium on Cereal Flours,
sponsored by the Central States Section of American Assoc.
of Cereal Chemists. 17 p. Held 17-18 Feb. 1967 at St. Louis,
Missouri.
• Summary: “The soybean, which had its origin in China,
was introduced into this country around the turn of the
century. Although the purpose in bringing it into America
was to improve soil fertility, it gradually became an
important source of oil when cotton seed oil was in short
supply. Shortly thereafter, the protein content of soybeans
also became an important consideration–ﬁrst for animal feed,
later for industrial and edible uses. In the forty years from
1924 to 1964 the U.S. crop increased from 5 to 700 million
bushels. This past year the American farmer produced 931
million bushels, 70% of the world’s supply. The soybean
crop in the U.S. is the No. 3 cash crop, preceded by corn and
cotton, and a major dollar earner in the export market.
“Most of the soybeans produced in this country are
grown in the corn belt. However, many of the southern and
southeastern states have become increasingly important in
contributing to U.S. crop size.
“There is considerable confusion as to identity and use
of the many soy products in various applications, especially
in the food industry. It is my purpose to clarify this by
describing how these products are made, how they differ
From one another, and then how their various functional
properties are utilized in a number of food and industrial
applications.” Address: Central Soya Co., Chemurgy Div.,
Chicago, Illinois.
3779. Gaston, Gardner E. Assignor to Gulf Research
& Development Co. (Pittsburgh, PA; a corporation of
Delaware). 1967. Gasoline fuel consumption. U.S. Patent
3,313,607. April 11. 9 p. Application ﬁled 12 Aug. 1964. [2
ref]
• Summary: “In operating a spark ignition engine under
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normal driving conditions, there is a tendency for deposits
to form in the carburetor, particularly in the throttle body
area of the carburetor. While deposits may form under any
driving conditions, deposits are more likely to be formed
in the carburetor of an engine operating at idle speeds
during a considerable period of the operating time. Such
driving conditions are normally encountered in engines of
automobiles used to a great extent in driving in heavy trafﬁc
of the type encountered in city driving.”
Lecithin diamines can help prevent this problem,
although the mechanism by which they work is not yet
understood.
Note: Soy is mentioned 13 times in this patent, as
in “soybean oil,” “soya,” “soybean fatty acids,” “soya
fatty acids,” “N-soya-trimethylene diamine naphthenate,”
“N-soya-trimethylene diamine mono-oleate,” “N-soyatrimethylene diamine dioleate” and “N-coco-trimethylene
diamine naphthenate.”
Lecithin is mentioned 80 times. Address: Tarentum,
Pennsylvania.
3780. Harper, J.C. 1967. Soyabeans (Glycine max (L.) Merr).
Rhodesia Agricultural Journal 64(2):27-34. March/April.
[16 ref]
• Summary: Contents: Introduction. Utilisation. Soybeans as
a human food. Climatic and altitude requirements. Varieties.
Soil requirements and rotations. Fertilizer requirements
(and relationship to inoculation). Seed and seed treatment.
Planting. Management. Chemical weed control. Harvesting:
For forage, or seed. Yields: Seed, hay, silage. Pests. Diseases.
Marketing. Economics of production. Analyses (soyabean
oil meal, expeller or hydraulic process; soyabean forage).
Acknowledgements. Summary.
“Rhodesian soyabean production is very small, varying
from one to two thousand acres with an average yield level
of between 1.8 and 3 bags (200 lb/bag) of seed per acre. The
acreage grown for fodder production as distinct from seed
has varied in the past from about 1,600 to 3,000.
“Utilization: Soyabeans are used widely [outside of
Africa] as green shelled beans and dry beans for human
consumption.” “Soyabean oil is used for shortening and
margarine manufacture, as a salad oil, in the making of
candles, core oil, disinfectants, electric insulation, enamels,
glycerin, insecticides, linoleum, paints, printing inks, soaps
and many other products.”
“Depending upon the variety and the locality, time of
planting will vary from the second half of November to the
middle of December... There is no control over the marketing
of soyabeans in this country; the Grain Marketing Board acts
as a residual buyer. It is commonly accepted that there is
little proﬁt in growing the crop until a yield of about 5 bags
per acre is obtained.” Address: Chief Agronomy Extension
Ofﬁcer, Dep. of Conservation and Extension, Rhodesia.

3781. Ofﬁce of the Chief Economist, Resources and
Transportation Studies Section, Ontario. 1967. Soybeans
in Ontario: Production, utilization and prospects. Toronto,
Ontario, Canada. 40 p. April 25. 36 cm. [10+ ref]
• Summary: Contents: 1. Soybeans and alternative sources of
vegetable oil. 2. Soybeans and soybean products production,
consumption and utilization. 3. Soybean varieties and
techniques of production. 4. Economic aspects of soybean
production. 5. Possibilities of increasing soybean acreage
in Ontario. 6. Areas with potential for increased soybean
production. 7. Possible effects on soybeans of increasing
rapeseed utilization. 8. Conclusion.
Total soybean acreage in Ontario has increased from
154,973 in 1951 to 265,000 in 1965. The two regions of
production are the Lake Erie Region (which produced
12.71% of the provincial total in 1965; the largest soybean
producing county is Elgin) and the Lake St. Clair Region
(which produced 86.38% of the provincial total; the largest
producing counties were Kent [94,700 acres], Essex
[85,500], and Lambton [48,700]).
“About 70-75% of total Canadian soybean supply
is imported (almost entirely from the United States);
approximately 80-90% of the supply is crushed domestically,
the rest is exported mostly to the United Kingdom” (p. 7).
“The greater part of the crop is sold to the three crushing
plants in Toronto (Victory Mills Ltd., Maple Leaf Mills
Ltd., and Canadian Vegetable Oils Processing Ltd.). The
balance is exported to the United Kingdom where it is
accorded preferential tariff treatment... Ontario’s production
is insufﬁcient to meet the needs of Canadian processors, and
large quantities [of soybeans] (65-70 per cent of their total
requirements) are imported duty free from the United States”
(p. 21-22).
“Conclusion: Ontario has a potential for increasing its
soybean acreage, provided that (a) a gradual change in the
pattern of crop production will be brought about (reduction
of oats and mixed grain area); (b) research will provide
higher yielding varieties especially for the area between the
2,500-2,700 heat unit lines; (c) reliable, cheap herbicides
will be available; (d) large scale drainage and pasture
improvement programs will be carried out; (e) extension
efforts will concentrate on disseminating knowledge on
adequate methods of soybean growing.
“The striking success of the Corn-Plan launched by
the Ontario Government and O.A.C. [Ontario Agricultural
College, Univ. of Guelph] indicates that a ‘Soybean Plan’
might lead to similar results.” Address: Toronto, Ontario.
3782. Dunaway, J. Wade. 1967. U.S. soybean products sell in
South America. Soybean Digest. May. p. 65-66.
• Summary: “For over a year now intensive market
development work has been carried out in the ﬁve South
American markets of Chile, Colombia, Ecuador, Peru
and Venezuela, from the Soybean Council’s regional
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headquarters in Bogota, Colombia. The major objective of
my export trade development efforts in all these countries
is to increase the sale of U.S. soybean oil in particular, and
soybeans and products in general.”
Colombia imports 5,000 to 15,000 metric tons per
year of soybean oil. Colombia. is one of the two countries
in South American where soybeans can be cultivated. The
biggest harvest to date was in 1966-67 when three harvests
per year produced a total of 27,000 metric tons of soybeans.
Ecuador: Can the soybean be grown in Ecuador? It is
doubtful, but experiments are underway. Five vegetable oil
reﬁneries in Ecuador import about 5,000 tons per year of
crude degummed soybean oil.
Venezuela has the highest per capita income in Latin
America. The country does not import vegetable oil, but they
do import U.S. soybeans for crushing in their own new and
modern solvent plants.
Photos show: (1) J. Wade Dunaway. (2) Fabrica “La
Perla” in Guayaquil, Ecuador. This modern plant has
solvent extraction capability; it produces salad oil from
pure vegetable oil, plus vegetable shortening and ﬁne soaps.
Address: Director for South America, Soybean Council of
America.
3783. Fischer, R.W. 1967. The use of soy in food products.
Soybean Digest. May. p. 29, 31-32, 35-36, 38.
• Summary: An excellent overview, with considerable
history. Contents: Introduction. Grisly hand of hunger.
Soybean oil. Oriental soy foods. Soy ﬂour and grits (with a
good history of Berczeller, A.E. Staley, Shellabarger, Allied
Mills, J.R. Short Milling Co. and Wytase). Isolates and
concentrates. The war years (during and immediately after
World War II, soy ﬂour and grits come to be widely disliked).
New products and know-how.
“Oriental soy foods:... In the Orient soybeans have, for
centuries, played an important part in human diets as soy
milk for infants, shoyu, or soy sauce as we call it, miso, tofu,
tempeh, kinako, natto, yuba, etc.”
“Isolates and concentrates: In the mid-1930’s processes
for further reﬁning the protein factors of soy began to
appear. The ﬁrst 70% soy protein concentrate was turned
out by Mead Johnson Co. using the Bonato process of
sulfur dioxide and sulfurous acid extraction, but was
discontinued for lack of adequate markets for the product.
In 1936 the Glidden Co. began working on the production
of an isolated protein [90-100% protein] from extracted soy
ﬂakes for industrial uses. Glidden, as a major manufacturer
of resin, wanted the isolate as a stabilizer for the resin used
in sizing paper to provide wet strength. By 1939 Glidden
was producing an enzyme hydrolyzed isolated protein
to be used with egg albumen for its whipping capacity
in producing food toppings... Over the years soy protein
isolates have found their greatest application in the industrial
ﬁeld, particularly as paper coatings for high gloss products

that are used to reproduce various colors in the printing
processes. Because of their lower ﬁber content, greater
dispersibility and high moisture retaining properties, soy
protein concentrates and isolates have both found their major
food application in the meat ﬁeld serving the same functional
purposes as mentioned above for soy ﬂour, but with overall
superior performance. During the past 2 years, as the world’s
milk surplus has disappeared, demand for these products has
increased sharply as replacements for both industrial and
edible caseins.
“Soy protein isolates have also found some limited
use at low levels in dairy-type products such as mellorine,
in the dry synthetic coffee creams or ‘coffee whiteners,’ in
a number of the whipped topping or whipped-cream-type
products which are sold in pressurized cans, in icings and in
other whipped foods where a light, ﬂuffy structure is desired.
“Once again it is to be noted that most of the technology
for producing the various soy protein products was worked
out some years ago, and their nutritional values were well
known and repeatedly reveriﬁed in tests with both animals
and humans.
“The War Years: During and immediately after World
War II, when the specter of hunger and malnutrition stalked
the continent of Europe as well as the underdeveloped
countries of the world, a great deal of emphasis was given to
the use of soy protein products to meet the food crisis over
there and to ease the pinch of rationing here at home. Some
of the products were successful. Most of them were not,
and the reasons for both the successes and failures deserve
attention in the light of our new position in the World War on
Hunger.
“The net effect of these war feeding programs was
illustrated by Howard Roach from a press conference he held
in England in the early 1960’s as president of the Soybean
Council of America. One of the reporters said to him, ‘Mr.
Roach, the best thing you could do to encourage the use of
soy in Great Britain would be to change its name.’
“’Why?’ asked Mr. Roach.
“’Because,’ said the newsman, ‘during the war you
shipped us a lot of soybean ﬂour which went into our
breakfast sausage. It started out all right, with a little soy and
a lot of sausage. Then the sausage makers found they could
include a lot of soy and less pork and increase their proﬁts.
Before they got through, we could scarcely eat the bloody
things, and no Englishman has liked any food with the name
soy in it since.’ This, of course, was no fault of the soy ﬂour’
manufacturer or of the U.S. government.
“Up and down Europe you could hear hundreds of
stories of the same kind: soy ﬂour rotting on the docks
because no one knew how to use it. Bad-ﬂavored soy ﬂour
and grits. Soy ﬂour with brown specks in it–no doubt
from the hilum. of the bean, but undistinguishable from
contamination. Soy ﬂour that made the bread loaves smaller,
or the bread darker, or changed the ﬂavor and so on and on.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1338

few:

“What went wrong? A lot of things. I’ll mention only a

“1–At that time many companies were in the business
of producing soy ﬂour and grits. Some, in an attempt to
get more business, began to ship merchandise that met the
chemical speciﬁcations of the government purchase orders,
but fell short in ﬂavor, structure and other organoleptic
characteristics required to make good foods.
“2–Many otherwise good products were misapplied
for lack of knowledge at the other end of the line–or in
the rush to ship a product regardless of its intended use.
As one company executive put it, ‘The idea of making a
product that related to anything went down the drain.’ Fully
toasted products were used where the less cooked products
should have been employed–and vice versa. Soy ﬂour was
used where soy grits were indicated and, again, vice versa.
As in the case of the English sausages, soy products were
incorporated at too high a level, with disastrous results to
the end products. You can misuse any good product–just as
you can burn a steak. In the hodgepodge, the idea of soy as a
good nutritious food was set back for 2 decades or more.
“3–Some blended products were formulated from
political considerations rather than sound food technology.
For example, a soup base for use in school lunches was
formulated from one-third soy ﬂour, one-third peanut ﬂour
and one-third cottonseed ﬂour. This formula was fostered
by the respective commodity groups who wanted part of the
war-foods bonanza. The three commodity groups were all
happy. The product was terrible. I know. I ate some of it.
“In the midst of all the hubbub, the voices of competent
food technologists and marketing specialists could be
heard–crying in the wilderness: ‘Stop this nonsense. Study
the tastes and food customs of the people. Tailor the soy
ingredients to the accustomed food. Show them how they
should be used.’ But to no avail.
“Some excellent products were produced and shipped
and found ready acceptance. I remember one in particular–a
pea legume soup containing 20% soy, 60% pea ﬂour and
5% dried milk with some other ingredients. It was good.
Soy ﬂour in canned pork sausage which kept the fat from
separating out during autoclaving also helped produce a
better product, but on the whole we learned too late that it is
not enough to satisfy a man’s hunger if we do not also satisfy
his palate. In the intervening years the number of companies
producing soy ﬂour for human consumption in the United
States has diminished from several dozen in the middle
1940’s to only three or four today.”
A photo shows cans of Worthington Choplets, Soyameat
(3 varieties), and Numete–all made from spun soy protein
ﬁbers. Address: Soypro International Inc.
3784. Meyer, Edwin W. 1967. Soy protein concentrates and
isolates. USDA Agricultural Research Service. ARS-71-35.
p. 142-55. May. Proceedings of International Conference

on Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria,
Illinois. [28 ref]
• Summary: This is a very important paper, widely cited.
“Over the past 10 years, much attention has been
focused on the commercial production and utilization of
food-grade soy protein products. This ever-growing interest
has been the result of a number of factors, among which can
be mentioned the recognition of, and widespread concern
for, the serious food protein shortages existing in many areas
of the world, a better understanding of the technological
function, and nutritional contribution of these protein
products in food systems. During these same years, we have
witnessed the commercial development and introduction of
reﬁned soy protein products designed for use in conventional
processed foods and in totally new food items.”
Soy protein concentrates can be made by any of three
processes: (1) Aqueous alcohol leach process: a wateralcohol mixture is used to remove the soluble non-protein
constituents of the ﬂakes; (2) Moist-heat process: the ﬂakes
are treated with moist heat which denatures the protein
and makes it insoluble in water. The carbohydrates remain
soluble and can easily be separated from the protein; (3)
Dilute acid leach method: the soy ﬂakes are suspended in
water and adjusted to pH 4.5, the isoelectric point of soy
protein. Most of the soy protein precipitates. After removing
the soluble, non-protein part, one can reconstitute the
protein by neutralizing the solution. The composition of the
concentrates made by these three methods is similar (7072% protein, 3.7-4.5% crude ﬁber, and 3.8-6.0% ash on a
dry weight basis), but the solubility of the protein differs.
Methods (1) and (2) give a low solubility product, with
a nitrogen solubility index (NSI) of 5 and 3 respectively.
Method (3) gives a concentrate which is soluble in water
(NSI = 69).
Page 145: “Large-scale factory production of a soy in
isolate in the United States dates from 1937 and was, and
still is, concerned with the manufacture of modiﬁed products
suitable for adhesive purposes in paper coating applications.
The ﬁrst commercial-scale plant for the production of edible
grade soy protein isolate went into operation in the United
States in 1959. Since that date the production capacity
for the food-grade products has been expanded by several
companies.
“Although large quantities of both edible and industrial
grades of soy protein isolate are produced in this country,
there exists little published information with respect
to the speciﬁcs of design, equipment, and operation of
processing plants. This is understandable because the largescale commercial know-how is limited to a few industrial
organizations. Nonetheless, the general principles of process
and product chemistry are fairly well documented.” These
are then described.
Page 152: In closing, I want to comment on current
pricing and estimated sales volumes of soy protein
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concentrates and soy protein isolates, and then to make some
rough projections on pricing in the near future. At present,
the soy protein concentrates sell for 18 to 28 cents per
pound; the isolates sell for about 35 to 38 cents per pound.
In presenting the estimates of current sales volume, I wish
to emphasize that these ﬁgures are really ‘guesstimates,’
because such data are not available.
“Nonetheless, it is my opinion that the soy protein
concentrates are now selling at a level approaching 15
million pounds per year and the isolates at a level of about
10 million pounds per year. This past spring [1966], Central
Soya announced the construction of a plant for soy protein
isolates having” a capacity of 10 million pounds per year.
“With continuing technological improvements, the price of
soy protein concentrate may drop to 14 cents per pound over
the next 5-year period. During the same period, it may be
predicted that the price of soy protein isolate may decrease to
about 28 cents per pound. Necessarily, such price decreases
can come about only through increase in the volume of usage
and through process and product improvements.
Tables: (1) Percentage composition of 3 soy protein
concentrates. The protein content (N x 6.25) on a moisturefree basis (m.f.b.) ranges from 70.9% to 72.2%.
(2) Amino acid composition of soy protein concentrates
as determined by 3 different methods.
(3) Proximate analysis of 4 commercial soy protein
isolates. The protein content (N x 6.25) on a moisture-free
basis ranges from 97.4% to 100.0%.
(4) Amino acid composition of soy protein isolates as
determined by 3 different methods.
(5) Food uses of soy protein concentrates: Comminuted
meat products. Sausage. Luncheon loaves. Patties. Chili con
carne. Breading. Breakfast cereal. Dietary wafers.
(6) Food uses of soy protein isolates: Comminuted meat
products, Frankfurters. Bologna. Miscellaneous sausage.
Luncheon loaves. Canned luncheon loaves. Poultry products.
Dairy-type products. Coffee whiteners. Whipped toppings.
Frozen dessert. Beverage powder. Dried soup mixes. Infant
formulations. Special dietary items.
(7) Soy protein concentrates–protein quality (based on
rat feeding studies, 10% protein in diet, 4 week period). The
corrected PER of 3 commercial concentrates ranges from
2.16 to 2.36; but when 0.15% DL-methionine is added, that
range increases to 2.88 to 3.00.
(8) Nutritional value of soy protein products (based on
rat feeding studies, 10% protein in diet, 4 week period). Soy
protein concentrate 2.02 to 2.48. Soy protein concentrate +
1.5% methionine 3.09 to 3.24. Isolated soy protein 1.08 to
2.11. Isolated soy protein + 1.5% methionine 2.11 to 2.45.
Note: This is the 2nd earliest document seen (Dec. 2015)
that uses the term “nitrogen solubility index” in connection
with soybeans. Address: Chemurgy Div., Central Soya Co.,
Inc., Chicago, Illinois.

3785. Soybean Digest. 1967. Have crushed soybeans in
Australia only 3 years. May. p. 73.
• Summary: The soybean crushing industry in Australia
is new, and soybeans have been processed there for only
2-3 years. Fairly large amounts of soy oil are imported into
Australia, largely for industrial uses such as in paints and
synthetic resins. Current annual usage (1964) is estimated at
700,000 gallons, as follows: paint 560,000, synthetic resin
105,000, and other 35,000.
Soybean production in Australia has so far met with very
limited success; only 2,000 to 5,000 acres have been planted
in recent years and only about 1,000 tons of seed have been
harvested. Most soybean production is in Queensland, in the
vicinity of Brisbane.
3786. Soybean Digest. 1967. Longtime soy research at
USDA lab. June. p. 17.
• Summary: “The soybean industry and the Department of
Agriculture’s research on using soy products, now conducted
at the Northern Utilization Research Laboratory, Peoria,
‘grew up’ together. The Northern Lab will be one of the
stops on the ﬁeld day during the ASA convention in August.
Visitors will have an opportunity then to see some of the
Lab’s longtime research on soybeans. Reports of work by
Northern Laboratory scientists show almost 30 years’ direct
continuity not only in new products and processes but in
personal experience and development of research programs.
“Leonard L. McKinney, for example, who is now
assistant director for program development, and Allan K.
Smith, who retired in 1964, studied soybean uses at the
Regional Laboratory at Urbana before they and their work
were transferred to Peoria.
“Among the Northern Laboratory’s oldest publications
is an April 1938 report on water content of plastics made
from soybean protein. Mr. McKinney is an author on this
paper.
“In June 1942, less than a month before the Urbana
soybean studies and staff were transferred to the Northern
Laboratory, the Soybean Digest published an article on soy
meal in plastics, Mr. McKinney’s eighth paper in one area
alone: industrial uses of soy protein. In March and April this
year, he spoke at meetings of experiment station scientists
and of soybean and cottonseed oil millers on soybeans as a
source of food protein.
“Dr. Smith’s ﬁrst report as a USDA scientist was
published in June 1938. Dealing with extraction of
nitrogenous materials from soybean meal, it is one of 80
papers published during his soy protein research career.
“Others who transferred from soybean research at
Urbana and are at the Northern Laboratory now include:
Fontaine R. Earle, head of new crops screening; Glen E.
Babcock, doing research on cereal proteins; Charles R.
Scholﬁeld, in soybean oil studies; Kenneth R. Majors,
in charge of federal extension work from the Northern
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Laboratory; and Ordean L. Brekke and Virgil F. Pfeifer, both
engineers, now doing research in cereals.
“In February 1938, Mr. Earle and Reid T. Milner, then
director of the Urbana laboratory, published a paper on
the occurrence of phosphorus in soybeans. Dr. Milner was
director of the Northern Laboratory from 1948 to 1954
and now is in charge of food science at the University of
Illinois. Mr. Majors and Dr. Milner published a paper on
iodine number and refractive index of crude soybean oil in
December 1939.
“John C. Cowan, now chief of oilseed studies, reported
to work in July 1940 and shortly after began experiments
with vegetable oils in quarters on the Bradley University
campus.
“The new USDA laboratory opened in December 1940.
The ﬁrst soybean-related research in the new building was
reported in a paper on polymerizing drying oils, published in
1942 by Dr. Cowan and other Northern Laboratory scientists.
Photos: (1) Leonard L. McKinney, assistant director for
program development. (2) John C. Cowan, chief of oilseed
studies at USDA’s Northern Regional Research Laboratory at
Peoria. Both have been a part of the Lab’s soybean research
programs for many years. Both men have appeared as
speakers at ASA conventions.
3787. Soybean Digest. 1967. Can now make nylon from
soybean oil. Aug. p. 33.
• Summary: A raw material obtained from soybean oil
can be made into nylon 9. The method was developed by
scientists at the NRRL, Peoria, Illinois. The raw material,
methyl azel aaldehydrate dimethyl acetal (MAzDA) can also
be made into a plasticizer to give ﬂexibility to polyvinylchloride.
3788. Diamond, Holton W. 1967. Proﬁt potential of new
vegetable fat products. Paper presented at the 60th annual
convention of the Milk Industry Foundation and the 63rd
annual convention of the International Association of Ice
Cream Manufacturers. 9 p. Held jointly in Los Angeles,
California. Session on Marketing and Technology, Tuesday,
Oct. 24, 1967.
• Summary: Pages 5-6 state: “The ﬁnest vegetable milk
which I have seen is that which was made at one time at
the George Washington Carver Laboratory in Dearborn,
Michigan. During my work there in the years between 1940
and 1946, a great deal of technology was developed in the
manufacture of many kinds of vegetable dairy products.
A pilot type soy bean milk plant in which we made 150
gallons per day of soy bean milk and soy bean cream was
part of the laboratory. The milk and cream were supplied
at no cost to mothers of infants who were allergic to cow’s
milk, and to others; and the technology was shared freely
with all who were interested. The laboratory was supported
by the late Henry Ford, and he visited us often. A very great

deal has been done since, but much of the basic technology
now in use in this ﬁeld originated in this small laboratory, in
research which was made possible by the interest of Henry
Ford in the soy bean and in what has come to be called
‘chemurgy,’ the industrial use of the products of the farm and
of the soil...
“If you will share with me one experience, you can
imagine how I may have become prejudiced in my outlook
on cultured cheeses. Across a period of several months,
at my direction, a laboratory technician at the George
Washington Carver Laboratory inoculated samples of soy
bean milk and soy bean cream with portions of Cheddar,
Limburger, Roquefort, Camembert, Liederkrantz and other
cheeses.” None of the workmen wanted to open the incubator
door; in fact, they drew straws each Monday morning to see
who would have to do it.
Concerning the concept of “imitation” products: “A
product which is demonstrably less well suited to its intended
purposes than is a well known precursor which it resembles
and which is used for the same purposes is inferior. Because
of its inferiority, it is properly labeled and referred to in a
derogatory way as an ‘imitation’, for this word, both as an
adjective and as a noun, connotes inferiority.
“We are no longer ashamed of new or mixed-ingredient
materials merely because they are new or comprised of
components of different origins.” In almost every case
they are less expensive, and in some cases they are clearly
superior in at least some characteristics to their dairy
counterparts. Address: Rex Diamond Laboratories, Inc.,
Detroit, Michigan.
3789. Manber, David. 1967. Wizard of Tuskegee: The life of
George Washington Carver. New York, NY: Crowell-Collier
Press. vi + 168 p. Illust. Index. 21 cm. [9 ref]
• Summary: George Washington Carver lived from about
1864 to 1943. This book is part of the series “America in
the Making” written for teen-agers as an introduction to
important American individuals, ideas, and events. The
chapter titled “Carver Rediscovers the Peanut” notes that
in 1904 the boll weevil was making it increasingly difﬁcult
to grow cotton in the South. So Carver urged farmers to
plant less cotton and to raise cowpeas, sweet potatoes and
peanuts to sell. “Although he had been successful at growing
the soybean years before anyone had even heard of it, he
did not suggest it to the farmer because he felt it was too
different for southern farmers, too unfamiliar to appeal to
them. Peanuts, on the other hand, were not at all strangers
to Alabama farms. Almost every farmer had a little patch of
peanuts somewhere near the house, grown for the children
to eat.” The peanut is a native of South America. “The
Spanish conquistadors brought peanuts back to Spain with
them. From there they found their way to Africa in the 17th
century, and were brought to America by slave traders, who
fed them to the slaves. ‘Goober,’ another word for the peanut,
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is actually an African word” (p. 118).
Carver developed hundreds of food and industrial
products from the peanut, including milk, cream, and butter.
“Peanut milk was a lifesaver in the Belgian Congo. Cows
could not be raised there, because they would be devoured
by leopards or diseased by ﬂies... When missionaries
started feeding the babies peanut milk, the babies lived and
ﬂourished.
“Carver lectured everywhere on the peanut and issued
bulletins regularly. In addition, he lectured on the soybean
and the many products that could be made of it: ﬂour, meal,
coffee, breakfast food, oil, milk. Again, however, he realized
that southern unfamiliarity with the soybean would be a
hindrance to its development” (p. 121).
“Carver published recipes for cooking peanuts for
the home in 1913, but the original bulletin was in its sixth
printing by 1916. It gave directions for growing, and 105
different ways of preparing the peanut for eating” (p. 125).
The ﬁrst commercial crops of peanuts in Alabama were
ﬁnally planted in 1917. Coffee County, Alabama, on the
verge of bankruptcy in 1915, soon became the state’s leading
peanut growing county. In 1919 its largest town, Enterprise,
erected a $25,000 shelling plant. It also honored Carver by
placing a large monument in the town square. In May 1919
peanut growers met in Atlanta, Georgia, and organized the
United Peanut Associations of America. They invited Carver,
age 55, to speak about the peanut. Carver showed them his
peanut products. “There were leather stains, wood stains,
sauces, milk, skim milk, buttermilk, ice cream, evaporated
milk, fruit punch. He showed them peanut coffee, instant
coffee with cream. The Peanut Promoter for October 1920
wrote that the biggest thing at the convention had been the
address of Professor Carver... The following January the
association invited him to address the Ways and Means
Committee of Congress.” His presentation and exhibit there
“was a powerful factor in the committee’s decision to write
a stiff tariff into the Fordney-McCumber Bill; the highest
tariff the peanut industry ever had. The trade magazine
The Peanut World wrote in their May 1921 issue: ‘With
profound pleasure and pride we dedicate an entire page to
that incomparable genius to whose tireless energies and
inquisitive mind the South and the country owe so much...’”
(p. 139).
3790. McMillen, Harold W. 1967. Mr. Mac and Central
Soya: The foodpower story (Continued–Document part II).
New York, NY: Newcomen Society in North America. 28 p.
Illust. 23 cm.
• Summary: (Continued): “In this new feed operation he
would start with concentrate feeds, a new brand name
‘Master Mix,’ and he would promote the feed business
through a dealer-mixer organization. Each of his new
customers was to become not only a distributor of Master
Mix Feeds, but a feed mixer in his own right–concentrates

and locally grown grains, right next to the feed lot.
“Soon a plan was established to help the dealer ﬁnance
and develop the new program. Most feed distributors at
that time were not adequately equipped to give this kind of
service to their customers–the feeder. His convictions and
conﬁdence were again justiﬁed. The new Feed Division and
the Master Mix concentrate program were off to a ﬂying
start.
“At this point, the history of Mr. Mac’s enterprise
becomes interwoven with the story of progress in
technology.”
“In the 1920’s there were two prevailing methods of
extracting the oil from the soybean. One was the hydraulic
method, and the other–adopted at ﬁrst by Central Soya–was
the expeller process. The former was rather costly in time
and labor, and removed only about 75 percent of the oil
from the bean. The latter technique was more efﬁcient and
extracted up to 80 percent of the available oil. But it had a
serious disadvantage. It was difﬁcult to produce products of
uniform quality.
“Mr. Mac organized a technical department to ﬁnd an
answer. In 1936, the head of the new department, Norman
Kruse, a former researcher for Procter and Gamble, and
an Indiana building contractor named Harry Offutt, who
was also an ofﬁcer and director of Central Soya, went to
Germany to investigate a solvent extraction process. This
chemical process, essentially automatic, was capable of
extracting 95 percent of the oil from the bean. The mission of
the two men was to determine what was the best equipment
available for this process known as solvent extraction. At that
time there were only two small solvent extraction plants in
operation in the United States.
“The trip to Germany resulted in a verdict in favor of the
Hansa-Muhle extractor. This seemed to be the most efﬁcient.
This conclusion, however, presented a real problem–the
equipment was designed for much larger capacity than
Central Soya had anticipated or was even prepared to handle.
Such a purchase would entail the risk of greatly increasing
the Company’s capacity.
“Deciding to take the risk–and typically–deciding if he
was going to take a risk, he would go all the way–Mr. Mac
gave the green light not only to buy such equipment but to
buy one of the biggest units instead of the smallest available.
It was a plant with a capacity of 275 tons a day. This would
double Decatur’s capacity.
“This decision came when the economy was still on the
rocks, the solvent extraction process was new, and the future
of the soybean was still regarded with skepticism by many.
It also came at a time when Mr. Mac was not in good health,
for a medical examination in 1936 indicated a serious heart
condition. In fact, the doctor told Mr. Mac he probably had a
maximum of ﬁve years to live.
“If the earlier decision to leave Allied Mills and embark
on the sugar business was a remarkable one–this latest one
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was doubly remarkable. But the die was cast and by late
1937 a massive ﬁve-story structure–the ﬁrst Hansa-Muhle
extraction plant in the country–was taking shape at Decatur,
Indiana. Rising beside it was a cluster of 110-foot silos
which would increase grain storage capacity by a million
bushels.
“Time does not allow me to detail the immediate crises
which beset the Company when the extraction plant was
assembled. They were typical of the price the pioneer has
to pay. For the technical men, it was a period of taxing of
the imagination and cudgeling the brain–of patient research
and repeated trial and error. The equipment was designed
for processing Manchurian beans of the kind Germany then
imported, not the American variety with their higher oil
content.
“The soybean meal produced in the process was offcolor, too dry, and retained a solvent odor. Animals did
not relish the product. Eventually, however, the answer
was found, and the ﬁnding of it represented a major stride
forward in scientiﬁc progress.
“A new process, patented by Central Soya in 1941,
was to become the basis for the development of a soybean
meal not only rich in color and appetizing, but far superior
in nutritional value. ‘Miracle Meal,’ as it was later named,
became a milestone in the soya and feed industries.
“Mr. Mac’s earlier decision to establish a technical
department proved a wise one. So, too, was the establishment
of a full-scale biological laboratory at Decatur in 1942.
That laboratory has since produced a number of signiﬁcant
advances, either by itself or in collaboration with other
scientiﬁc groups, in both animal and human nutrition.
“One of the ﬁrst problems facing that laboratory, like
others, involved wartime shortages. Supplies of conventional
proteins were inadequate to feed more livestock. Milk
products were in such demand for human consumption
that there was a shortage of milk solids commonly used in
livestock and poultry feeds. And there was a scarcity of meat
scraps and ﬁsh meal. The protein-rich meal of the once lowly
soybean came to the rescue. But not without painstaking
research.
“In short, America could not have done the bountiful
job it did in supplying food for the Allied armies, if it hadn’t
been for the soybean and for the determined and patient
laboratory research.
“But subsequent years showed the potential of the
soybean had hardly been tapped. One example is lecithin–a
byproduct of soybean oil with a multitude of uses. To
mention just a few–in candy it emulsiﬁes and stabilizes
the fat for better eating quality and provides good texture
in chocolate coating by controlling viscosity and fat
crystallization. It makes macaroni dough smooth and easy
to handle. Paints spread more evenly with better pigment
dispersion. In margarine, it brings the milk and oils together
in harmony to keep the mixture smooth, and it reduces

spattering when margarine is dropped into a hot skillet. As
a component of a gasoline additive, it provides carburetor
detergency and anti-icing.
“From the various developments I have just cited, it
becomes clear that Mr. Mac’s respect for organized learning
and scientiﬁc experimentation was a blessing for society as
well as for his Company.
“With this kind of history behind us, it is not surprising
that Central Soya is today a very research-conscious
organization.
“Accompanying the laboratory progress on the frontiers
of research during the 1940’s and 1950’s was a rapid
expansion on the business frontier. Despite his age and his
supposedly bad heart, he continued to move himself and his
company at a whirlwind pace. New products and many new
feed formulas were developed. Distribution was widened
over seven midwestern states and then beyond. Warehouses
were established far and wide.
“Additional soybean processing plants were put into
operation at Gibson City, Illinois and Marion, Ohio. Grain
elevators on the river were built in Minnesota to the north
and Alabama and Tennessee to the south. Feed mills were
established in Harrisburg, Pennsylvania in the east and
southward to Memphis, Tennessee. Still another soybean
processing plant and feed mill was built at Chattanooga for a
further penetration of the southern markets.
“Toward the close of that span of two decades, Central
Soya acquired the Chemurgy Division of the Glidden
Company, thus adding two large soybean processing plants
(one of them in this city)–11 million bushels of storage
capacity–523 new employees–and such new product lines as
industrial and edible soybean protein products–soya ﬂours
and additional lecithin products.
“That was 1958. It was also the year of the opening of
a fully-automated feed mill at Des Moines, Iowa–one of
the most modern in the world at that time. It was not only
a period of great growth and diversiﬁcation and a period
of signiﬁcant laboratory breakthroughs, but also a time of
continued innovation.
“Before the 1950’s, the conventional way to ship feed
was to bag it and load the bags in boxcars. Mr. Mac saw the
economies that could be realized through bulk shipments. He
also was impatient with frequent delays in shipping caused
by a shortage of boxcars.
“And so, typical of a man who recognizes few barriers
and tolerates none, he bought his own ﬂeet of covered
railroad hopper cars and with them he helped pioneer the
bulk shipment of feed.
“Incidentally, he had decided in 1953 to ofﬁcially
‘retire,’ leaving the chairmanship to me. The following year
my brother, Dale, Jr., who had worked in many capacities
in the Company since graduation from college, became
President. But for several more years, Mr. Mac’s retirement
was–to say the least–rather nominal” (Continued). Address:
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Fort Wayne, Indiana.
3791. Sartoretto, Paul. 1967. Lecithin. In: Raymond E. Kirk
and Donald F. Othmer, eds. 1967. Encyclopedia of Chemical
Technology. 2nd ed. New York. Chichester, Brisbane,
Toronto: John Wiley & Sons. xiv + 905 p. See Vol. 12, p.
343-61. A Wiley-Interscience Publication. [58 ref]
• Summary: Contents: Introduction. Occurrence and
composition. Physical and chemical properties: Physical
properties, reactions. Analysis. Manufacture: commercial
grades (the six common commercial grades), production.
Uses: Food industry (margarine, chocolate, confectionery
and ice cream, milk and milk powder, baked products,
macaroni, edible oils and fats), pharmaceutical products,
cosmetics, paints, lacquers and printing inks, rubber,
petroleum products, leatherworking, textile industry.
Synthetic substitutes.
Tables: (1) Chemical composition of commercial
soybean lecithin. (2) Tentative soybean lecithin
speciﬁcations. (3) General approximate constants of
commercial lecithins. (4) Analysis of lecithin fractions.
Address: W.A. Cleary Corp.
3792. Ziabicki, Andrzej. 1967. Physical fundamentals of
the ﬁber-spinning process. In: Herman F. Mark, S.M. Atlas,
and E. Cernia, eds. 1967. Man-made Fibers: Science and
Technology. Vol. 1. New York: Interscience Publishers. xi +
432 p. See p. 13-94. [209 ref]
• Summary: Contents: Introduction. General principles
of the spinning process. Spinnabilty of liquids. Rheology
of spinning. Mechanics of spinning: Flow in the spinneret
channel, the exit zone, elongation of free ﬂuid jet.
Kinematics of solidiﬁcation. Formation of ﬁber structure:
Molecular orientation, crystallinity, microscopical structure.
Glossary of symbols. References.
“Nylon 66 is the ﬁrst synthetic polyamide to be
developed of technical importance. It was invented by W.H.
Carothers in the laboratories of DuPont in February 1935 and
has opened a new era in the ﬁeld of synthetic ﬁbers.
“The history of the development of nylon is described
by Bolton and Mark and Whitby. It is a member of the large
group of polycondensation products of dicarboxylic acids
and diamines with ﬁber-forming properties...” Address:
Polymer Physics Lab., Inst. of General Chemistry, Warsaw
Zoliborz, Poland.
3793. Chemurgic Digest. 1967-69. The Chemurgic Council
(The Council for Agricultural and Chemurgic Research). Jan/
Feb. p. 2, 8.
• Summary: This is the last issue of Chemurgic Digest,
published by the Chemurgic Council, 350 Fifth Ave., New
York 1, NY. The Council’s logo shows that chemurgy is the
union of agriculture, industry, and science. Chemurgy is
now deﬁned as “That branch of applied chemistry devoted

to industrial utilization of organic raw materials, especially
from farm products.” Discusses: What is Chemurgy? What
is the Chemurgic Council? How did the Chemurgic Council
get started? What has been accomplished as a result of the
Chemurgic Council’s activities? What is presently being
done by the Chemurgic Council?
“When Chemurgy ﬁrst originated it was concerned with
new or improved industrial uses of agricultural products
and wastes. Today this concept has been broadened... The
modern deﬁnition of chemurgy is built around the idea of
making industrial products from renewable resources grown
on the soil or in the sea... The Chemurgic Council originated
at Dearborn, Michigan, during 1935.”
3794. Indian Council of Agricultural Research. 1968.
Proceedings of the First Workshop Conference on Soybean.
New Delhi, India: ICAR. 8 p. Held 4-5 April 1968 at the
Indian Agricultural Research Institute.
• Summary: Dr. M.S. Swaminathan, Director of the Indian
Agricultural Research Inst., welcomed the delegates.
Various University of Illinois personnel were present. He
noted that that “the most signiﬁcant point that hindered the
progress of soybean introduction in Indian Agriculture in a
big way in the pre and post World War II periods [was the]
bottleneck in marketing and utilisation of the soybean that
was produced in different parts of the country. In the current
post-Independence period he pointed out that the” situation
is different.
“In view of the special importance of soybean in
the antibiotic industry and a rich and cheap source of
meat-like protein and milk-like invigorating drink, Dr.
Swaminathan stressed the need for agricultural scientists of
diverse disciplines to bend their energies toward attaining
expeditiously the goal of introducing into cultivation
soybean varieties adapted to different latitudinal zones in this
country.”
He pointed out “the current urgent demands for large
quantities of soybean meal and oil by the existing antibiotic
industries in India. This point, at the request of the Chair,
was elaborated by Dr. Thirumalachar, Chief Mycologist,
Hindustan Antibiotics Factory, Pimpri, Maharashtra, who
was present at the workshop by special invitation.
“The Chair also informed the gathering that seed
multiplication of Bragg and Clark varieties that grew well
in the northern plains of India” will be accelerated by
about 20 tonnes of imported seeds from the U.S.A. in the
coming kharif season to be grown in isolation at Suratgarh
(Rajasthan).
“At the request of the Chairman, Dr. Earl Leng of
Illinois University, gave a talk on ‘Soybeans for India–
Promise and Problems.’
The chair later “related how soyabean could be a
good substitute for urid [a pulse] and maize for rice in the
preparation of idli, the nutritious breakfast food of south
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India.
“The inaugural session closed with a brief review of
the working of the All India Soyabean Project during 1967,
the ﬁrst year of its operation, presented by the Project
Coordinator, Shri H.B. Singh, who noted that he visited the
various cooperating centers during the 1967 season. The
trials at Pantnagar (U.P.), Jabalpur (M.P.), Kalyani (West
Bengal), and Katrain (Himachal Pradesh) were all uniform
and gave useful information.
Also discussed (with Dr. A.B. Joshi, Chair): Concluding
session. Agronomic trials: Fertilizer trial, date of planting
and plant population trial. Breeding (for the plains, for the
hills, vegetable-type soybeans). Pests and diseases. Bacterial
inoculation. Marketing. Address: Indian Agricultural and
Research Inst., New Delhi.
3795. Soybean Digest. 1968. Atkinson pioneered textured
protein. May. p. 38.
• Summary: William T. Atkinson invented the method for
manufacturing textured vegetable protein (TVP), a new and
versatile soybean-derived food. “Atkinson started his soy
research in the 1930s when he developed an automobile
upholstery ﬁber from soybean meal while working for
Henry Ford. He continued with the ﬁber operation after it
was sold to The Drackett Co. and moved to Archer Daniels
Midland Co. when Drackett sold the agricultural portion of
its business to Archer Daniels.” Atkinson is now active in
other area’s of ADM’s food research program. A photo shows
William T. Atkinson.
3796. Soybean Digest. 1968. Grits & ﬂakes: Cargill enters
ﬁeld of soy protein foods. Oct. p. 31-32.
• Summary: “Cargill, Inc., has entered the ﬁeld of soy
protein foods for humans with the operation at Cedar
Rapids, Iowa, of a plant for production of soy ﬂour. The
ﬂour, obtained from specialty processing of soybean meal, is
becoming widely used to supplement diets of undernourished
persons and by the baking and meat packing industries. It is
also used for pet foods, as a milk replacer for calves and in
industrial adhesives.
“Cargill said the ﬂour and grits products from the plant
include a wide range of granulations and heat treatments.
“Larry Fogdall and Robert Walker, both of Minneapolis
[Minnesota], are in charge of sales.”
3797. Davison, V.L. 1968. Research in soybean utilization:
New and improved products and uses are being made
available to keep soybeans from saturating the market.
Soybean Digest. Dec. p. 8-9.
• Summary: Discusses: New protein supplement (CSM)
and full-fat soy ﬂour. Village process for making full-fat
soy ﬂour. Nylon-9 made from soybean oil, has the greatest
promise in the ﬁelds of coatings and gears. Photos show:
(1) A thin monoﬁlament of nylon soy ﬁber supporting a 3/4

pound bag of soybeans. (2) V.L. Davison with a tool he coinvented–adapted from a soldering gun–used in research on
microscopic amounts of soy oil products. Address: Northern
Regional Research Lab., Peoria, Illinois.
3798. Wintgen, K.H. 1968. [Coating colors based on isolated
soybean protein]. Papier (Darmstadt) 22(7):429-35. [Ger]*
Address: International Div., Ind. Protein Ralston Purina Co.,
Brussels, Belgium.
3799. Grain Processing Corp. 1968. Grain Processing
Corporation. Muscatine, Iowa. 24 p. 22 x 28 cm.
• Summary: This full-color glossy brochure, loaded
with color photos of the company and its products, is an
introduction to GPC, a wet corn processor, located on a 52acre industrial complex on the west bank of the Mississippi
River in Muscatine, Iowa. GPC makes corn starch, corn
syrup, grain neutral spirits (alcohol), corn oil, vitamins and
other fermentation products, gluten meal, distillers grains
with solubles, and Solulac, a special enhanced-value feed
supplement. With an annual capacity of over 30 million
proof gallons, GPC is the largest producer of grain neutral
spirits in the United States.
“The nucleus of CPC’s management team was organized
in 1943 to produce industrial alcohol for the wartime
emergency synthetic rubber program. Upon termination of
this program the plant was acquired by GPC, and this team,
together with a dedicated labor group, began a continuous
program of expansion, diversiﬁcation and integration which
has resulted in this modern industrial chemical processing
complex.
“The original, early-40’s portion of the plant is barely
discernible among the buildings erected in the past decade.
The efforts of forward-thinking management and responsible
labor are further reﬂected in the addition of efﬁcient new
administration and customer service facilities and an
unhesitating acceptance of present day marketing principles
in production-minded industries.”
Soy is not mentioned. Address: 1600 Oregon St.,
Muscatine, Iowa 52761.
3800. Uphof, Johannes Cornelis Th. 1968. Dictionary
of economic plants. 2nd ed., revised and enlarged. West
Germany: Verlag von J. Cramer. 591 p. See Glycine max, p.
246. 25 cm.
• Summary: Lists brieﬂy the many food, industrial, and feed
uses of the soybean. For example: “Seeds are source of an
oil, made into glycerine; used in enamels, varnishes, paints,
waterproof goods, linoleum, hard soaps, liquid shampoo,
paste soap for hospital use, oil cloth, used in metal moulding,
foundry cores; used with rubber for manuf. mats, hose etc.,
rubber substitutes, lubricant, in printing inks. When reﬁned
used for cooking, salads, margarine, shortening.” Address:
Tampa, Florida. Emeritus Prof. of Botany. Formerly faculty
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member of the Michigan State Univ. and State Univ. of
Arizona. Economic botanist to the Board of Economic
Warfare, Washington, DC.
3801. Wilson, Charles H. 1968. The history of Unilever: A
study in economic growth and social change. 3 vols. London
and New York: Frederick A. Praeger, Publishers. Illust. 24
cm. [276* ref]*
• Summary: Volumes 1-2 were ﬁrst published in 1954.
Volume 3 continues the history, 1945-1965. Book I. Lever
Brothers. Book II. Jurgens’ and Van den Bergh’s. Book
III. Unilever–The last 20 years. Address: Fellow of Jesus
College, Cambridge, England.
3802. C.S. Library List. 1968--. Serial/periodical. Chicago,
Illinois: Central Soya Company. Chemurgy Div., Research
Library. No. 1. 1968.
• Summary: The early issues of this periodical, published by
Central Soya Co., Chemurgy Division, are as follows. The
references in each issue are sorted alphabetically by author.
(1) Soybean trypsin inhibitors: A selected list of
references 1944-1968 (C.S. Library List No. 1). Compiled
by Nicholas Catsimpoolas and Martha Kona. 12 pages. 125
references.
(2) Chemical and physical properties of soybean
proteins (with the exclusion of biologically active proteins):
A selected list of references, 1883-1968. (C.S. Library List
No. 2). Compiled by Nicholas Catsimpoolas and Martha
Kona. 8 pages. 83 references.
(3) Soybean seed enzymes: A selected list of references
1914-1968. (C.S. Library List No. 3). Compiled by Nicholas
Catsimpoolas and Martha Kona. 13 pages. 162 references.
Address: Chicago, Illinois: Central Soya Co.
3803. Central Soya Co. 1969. We see a great future (Ad).
Soybean Digest. March. Back cover.
• Summary: An illustration shows a crystal ball on a stand;
inside of it is a trifoliolate soybean leaf consisting of three
leaﬂets and the petiole. The pattern formed by these 3 leaﬂets
is the basis of Central Soya’s logo. The text begins: “When
Americans gang up on a problem, it’s usually not long until
they start ﬁnding solutions. That’s why we see great things
ahead for the soybean.”
“Our Chemurgy Division has already patented such
things as special protein paper coatings, Promosoy and
Promine for making hamburgers and hotdogs juicier, Textrol
to make bread more nutritious and help it stay fresh longer,
special soy protein to better feed hungry people, and even
dietary foods for people too well fed. And more.
“Of course, we make lots of un-exotic things from
soybeans, too. Like nutritious Master Mix livestock feeds
that help increase a hungry world’s supply of meat, milk and
eggs.
“We believe that what’s happened up to now is just a

sample of what the bean is capable of doing. No telling what
it will amount to with so many more hands pushing for it.
“No wonder we can predict such great things for the
bean.”
“Central Soya–The Foodpower People. Overseas ofﬁce:
Central Soya International, Inc., 66 rue Royale, Brussels 1,
Belgium.” Address: Fort Wayne, Indiana.
3804. Corkern, R.S.; Dwoskin, P.B.; Hoofnagle, W.S.; et al.
1969. Synthetics and substitutes for agricultural products: A
compendium. USDA-ERS, Miscellaneous Publication No.
1141. 85 p. April. [30+ ref]
• Summary: Contents: Introduction. Man-made substitutes in
the ﬁbers market. Substitute dairy products. Synthetics and
substitutes for cereal products. Meat and poultry substitutes.
Sugar substitutes. Substitutes for leather. Synthetic citrus
drinks. Synthetics and substitute for oilseed products. Protein
from petroleum.
“Agricultural materials have been losing ground to
synthetic materials in industrial, feed, ﬁber, and food
markets.” Address: USDA.
3805. Doty, Harry O., Jr.; Lawler, John V. 1969. Synthetics
and substitutes for oilseed products. USDA-ERS,
Miscellaneous Publication No. 1141. p. 60-81. April. [35 ref]
• Summary: Contents: Introduction. Relative value of oil and
meal. Fats and oils: Food fats and oils (Food surfactants),
industrial fats and oils, drying oil uses (paint, printing
ink, calking [caulking] or sealant compounds {such as
putty}, ﬂoor covering {vinyl ﬂoor tile has largely replaced
linoleum}, oilcloth {largely replaced by polyvinyl chloride
ﬁlm or polyethylene ﬁlm for covering kitchen tables}), soap
and synthetic detergents, fats in feeds, fat derivatives (fatty
acids, other fat derivatives), glycerine.
Oilseed meals: Food use, feed use, urea, other
nonprotein sources of nitrogen, synthetic amino acids,
high-lysine corn. Protein from petroleum. Industrial use.
Adhesives. Summary.
In 1947 soybean oil accounted for 53% of the total
soybean crush value, and soybean meal, 47%. In 1967 the
oil made up only 32.2% of the total value and the meal
67.8%. The change in value relationship of the components
of oilseeds was caused primarily by 3 factors: (1) Increased
world supply of fats and oils; (2) Large displacement of fats
and oils by synthetics in several traditional uses; and (3)
Increased demand for protein meals to feed livestock.
Since World War II, major changes have occurred in
the industrial markets for fats and oils. There has been an
increasing use of plastics and synthetic resins and a decline
in use of drying oils. The declining use of vegetable oils
in drying oil applications has been caused not only by the
development of synthetic resins but also by the availability
of two lower priced drying oils not of an oilseed origin–tall
oil and ﬁsh oils. Address: USDA.
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3806. Central Soya Co. 1969. Guess where the Soybean-8
gets its good looks (Ad). Soybean Digest. May. Back cover.
• Summary: An illustration shows a modernistic car with a
red body. Central Soya’s soybean products are used to make
many parts of the car. Oils and lecithins are used in the paint.
Soybean products help make the vinyl or leather upholstery
soft. Lecithin is used as a gasoline additive. At the bottom is
the Central Soya logo in red. “The Foodpower people.”
This ad also appeared on the back cover of the Sept.
1969 issue. Address: Fort Wayne, Indiana.
3807. Central Soya Co. 1969. One of our favorite customers
(Ad). Soybean Digest. July. Back cover.
• Summary: An illustration shows a portrait of a pretty
young lady with a pony tail. “She, like most American
women, uses cosmetics made with the help of the soybean.
“How can such glamour come from such humble
beginnings? The answer is chemurgy–’the science of ﬁnding
new and improved ways for using agricultural products.’
In this case the ‘raw material’ is lecithin, one of the many
types of lecithins Central Soya chemists get from soybeans.
About 75,000,000 pounds of this versatile substance are used
each year to help make margarine, paints, chocolate, rubber,
plastics, baked goods, leather, drugs, petroleum products,
and of course, cosmetics. Note: It is not clear whether
75,000,000 pounds of lecithin are used each year in the USA
or worldwide–presumably the latter.
“The talented soybean has learned to do so many things
so well that lending its talents to making American women
the most beautiful in the world is a snap.”
“Central Soya–The Foodpower People. Overseas ofﬁce:
Central Soya International, Inc., 66 rue Royale, Brussels 1,
Belgium.” Address: Fort Wayne, Indiana.
3808. Indian Farming. 1969. Soybean: Research and
development. 19(6):3. Sept. Series 2.
• Summary: In India, research work on soybeans is coordinated by the Indian Council of Agricultural Research
through a special project. Pioneering work has been carried
out by the Uttar Pradesh Agricultural University (Pantnagar),
Jawaharlal Nehru Krishi Viswa Vidyalaya (Jabalpur), and
the Indian Agricultural Research Institute (New Delhi), in
collaboration with the University of Illinois.
There is an immediate demand for 10,000 to 12,000
tonnes of soybeans from the antibiotics industry, which uses
them to make culture media. There is an equal demand from
the high protein food units, plus a substantial demand from
the poultry and animal feed industry.
“According to the fourth Five-Year Plan, a development
programme is being taken up with a view to producing
20,000 tonnes of soybean in 1969-70 and 40,000 tonnes by
1973-74. The seed requirements for these programmes are
to be met partly by imports and partly by the National Seeds

Corporation, the U.P. Agricultural University and other
centres.”
“Taking all factors into consideration, the future for
the soybean production in India seems excellent. While the
emphasis today is on the production programme, the next
phase of the programme will be utilization and processing.”
Address: India.
3809. Maini, N.S.; Ramanamurthy, G.V. 1969. Soybean will
augment vegetable oil resources. Indian Farming 19(6):1415, 17. Sept. Series 2.
• Summary: Peanut oil is India’s main industrial oil. In
the USA, 80% of soybean oil is used for edible purposes
and 20% for industrial purposes. The latter uses include
manufacture of paints, varnishes, soaps, polyamide resins,
etc.
Cultivation in India: Soybean is not a new crop to India.
It has been cultivated in northern hill regions for several
decades, though primarily as a pulse crop. Farmers of south
Madhya Pradesh and adjoining areas of Maharashtra have
also been growing soybean on a small scale. An ad-hoc
estimate made in 1958 puts the area under soybeans as
17,500 hectares with a production of about 6,000 tonnes.
The lack of progress in the cultivation of soybean appears
to be due to the low yield potential of the varieties available
in India, coupled with their long growing season, lack of
a steady market, and absence of processing facilities. But
recently, this situation has begun to change. As a result
of experiments conducted at various research centres in
the country, especially at the Uttar Pradesh Agricultural
University at Pantnagar, and the Jawaharlal Nehru Krishi
Vishwa Vidyalaya Jabalpur, several varieties imported from
the USA have been found to have high yield potential, and
some of them also have a short growing season. Under the
All-India Co-ordinated Research Project on Soybeans, trials
are being conducted with imported soybean varieties at 10
different centers in the country, with promising results. A
steady demand for soybean meal has developed for use in
antibiotics and in the high protein food industries, while the
oil could be used by the vanaspati industry. India is one of
the largest producers of oilseeds in the world. On average,
soybean gives the highest yield of oil per unit area per day.
Growing soybean would save valuable foreign exchange
stimulate industrial use of soybean oil and meal, and spread
out the demand for different oil, avoiding undue pressure
on any particular crop. Why, then, has soybean oil not yet
caught on? One reason is the peculiar ﬂavor that develops
in soybean oil on aging. Address: 1. Director, Regional
Ofﬁce, Oilseeds Development, Hyderabad, India; 2. Deputy
Director.
3810. Mann, Wendell E. 1969. Central Soya’s role in soy
food. Soybean Digest. Sept. p. 34, 36.
• Summary: Central Soya annual sales volume for each of
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the past 3 years has exceeded $500 million. Central Soya is a
leading processor of soybeans, with a capacity for processing
90 million bushels annually at nine locations. “Master Mix
feeds are now produced at 25 different plants in the eastern
two-thirds of the country, plus three foreign countries.
Master Mix feeds are sold by nearly 3,000 independent
dealers and have become the second largest selling brand in
the nation.”
The chemurgy division produces and markets a broad
line of soy ﬂours and upgraded lecithin products for both
industrial and edible applications. “We produce an industrial
isolate (97% protein) for use in paper and boxboard coatings.
Our edible isolates and soy protein concentrates are products
we believe hold great potential. These products are now
being used primarily in the meat industry.” Address: Vice
President, Chemurgy Div., Central Soya, Chicago, Illinois.
3811. McCammon, J.F. 1969. Ralston Purina’s position in
soy proteins. Soybean Digest. Sept. p. 34.
• Summary: Ralston Purina makes both edible isolates for
human consumption (including spun soy protein ﬁbers) and
soy protein for many industrial uses, including coatings
for ﬁne papers. In the edible isolate ﬁeld, Ralston Purina
has no consumer food products for sale. A photo shows
McCammon. Address: General Manager, Protein Dep.,
Ralston Purina Co., St Louis, Missouri.
3812. Singh, Harbhajan. 1969. Soybean varieties for
different agroclimatic conditions. Indian Farming 19(6):5-7.
Sept. Series 2.
• Summary: Although the soybean has been cultivated in
India for a long time, mainly in the hilly areas, “it is only
during the last two or three years that this bean has assumed
importance on a national level. There is a demand chieﬂy
from the antibiotics industry and manufacturers of highprotein foods and baby foods.”
Attempts to select suitable varieties has been underway
for the past 20 years or more but this selection work was
based on limited genetic material. Most of the varieties now
cultivated in the hilly areas are either small-seeded viny
types or large-seeded black and brown bushy types. In parts
of Madhya Pradesh a small black-seeded type, locally called
“Kulth,” has been widely cultivated. Address: Div. of Plant
Introduction, Indian Agricultural Research Inst., New Delhi.
3813. Singh, Inderjit; Bajaj, B.S. 1969. Soybean and
antibiotics industry. Indian Farming 19(6):8-10. Sept. Series
2.
• Summary: “Soybean is widely used in the industrial
production of antibiotics, such as Streptomycin,
Oxytetracycline, Nystatin, Erythromycin, Novobiomycin,
Neomycin, Candidin, Actidion, etc. all over the world. In
India, there is a ﬁrm requirement for soybean for antibiotics
production...” This can provide a foundation for soybean

cultivation in the country.
As early as 1946, soybean was found to be a very useful
and cheap source of nitrogen for streptomycin fermentation.
The use of this raw material has greatly boosted the largescale production of Streptomycin. Soybeans are also
considered the choicest food for Actinomycetes, which
are the major group of micro-organisms used to make
antibiotics.
“The requirements of soybean ﬂour for streptomycin at
the Antibiotics Plant, Rishikesh, are being met with imports
from the USSR.” In 1968 this plant began cultivating and
testing soybeans. A photo shows a soybean crop raised
at the plant. Address: 1. Former Chairman and Managing
Director, Indian Drugs & Pharmaceuticals, Ltd., India; 2.
Superintendent (Mycology), Antibiotics Project, Rishikesh.
3814. Gottshall, W.Z. 1969. Ralston Purina yesterday
and today. Paper presented at United Nations Industrial
Development Organization Expert Group Meeting on Soya
Bean Processing and Use. 17 p. Held 17-21 Nov. 1969 at
Peoria, Illinois.
• Summary: Contents: Introduction. Agricultural products
and services. Consumer products. Restaurants and food
service. International operations. Protein production and
marketing. New ventures. Corporate departments. Purina
people and the future. Five protein products.
A good history of the company on the year of its 75th
corporate birthday, or Diamond Jubilee [this would give its
founding date as 1894]. It employs more than 23,000 people,
has operations throughout the USA and in some 30 foreign
countries, and transacts more than $1,000 million of business
annually. The manufacture and sale of Purina Chows for
livestock and poultry still represents the largest source of
business volume for the company.
“From a little scoop shovel, horse feed ﬁrm in St.
Louis in 1894, Ralston Purina’s Chow Division in the
Agricultural Products Group has grown to the world’s largest
manufacturer of rations for animals. It is the only feed
manufacturing business which markets its products in all 50
states of the United States.”
Although Ralston Purina has sold human foods since
1898, the company’s fastest growth in this area has come
since the late 1950s. “The ﬁrst food product was Ralston
Whole Wheat Cereal, named after Dr. Ralston, the leader
of a health club of the 1890s.” Chex cereals are also well
known. In 1926 the purchase of the Ry-Krisp Company of
Minneapolis, Minnesota, added a Scandinavian-style rye
cracker to the company’s product line. In 1957 the company
entered the pet food market with Purina Dog Chow, followed
by Purina Cat Chow in 1962. In 1963 a major acquisition
added the famous Chicken-of-the-Sea brand of tuna.
Protein isolated from soybeans was found to have many
uses in food and industrial products. “Today these protein
products are used in a wide variety of foods and products
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such as plastics, paints, paper coatings and adhesives.”
Note: In early 1959 a special soy products was formed
as part of the soybean division with Wayne E. Tjossem as
manager. Donald B. Walker was director of the soybean
division. In mid-1967 the soybean division was renamed
the protein division. Activities were directed toward the
development of new protein sources and the marketing of
many reﬁned and isolated protein products. In late 1971 the
protein division assumed complete operating stature. P.H.
Hatﬁeld was been named division vice president.
The ﬁve protein products (each made from isolated soy
protein) are: Supro 610, Edi-Pro A & N, Textured Edi-Pro
(spun soy protein ﬁbers), and Purina Assay Protein RP100 (used for laboratory research on many experimental
animals). Address: Ralston Purina.
3815. Pursell, Carroll W., Jr. 1969. The Farm Chemurgic
Council and the United States Department of Agriculture,
1935-1939. Isis–History of Science Journal (Washington,
DC; Smithsonian Inst.) 60(Part 3, No. 203):307-17. Fall. [43
footnotes]
• Summary: This article begins: “Although the Federal
Government has, from its earliest days, supported scientiﬁc
research and development, the scale and direction of that
support have seldom been important issues in the shaping
of partisan political battles. Despite the fact that science and
technology have an obvious contribution to make toward
establishing justice, insuring domestic tranquility, providing
for the common defense, and promoting the general welfare,
criticism has more often been of frivolous waste of tax
monies than of failure to harness these forces to national
goals.
“The New Deal was at least as vulnerable to attack
on this score as have been most national administrations.
Despite the imperial dreams of Harold Ickes, the scientiﬁc
sophistication of Henry Wallace, and the larger hopes of
some friendly scientists from the academic community,
there was no new deal for the physical sciences until it was
forced by the coming of World War II. This weakness was
probed between 1935 and 1939 by the Farm Chemurgic
Council, an organization which produced a bizarre though
not unattractive alternative to the Agricultural Adjustment
Act as a panacea for the nation’s agricultural depression.
Failing to carry its message to the people in the presidential
campaign of 1936, the Council suffered serious setbacks in
1937 and by the end of the decade was overshadowed by
well-publicized efforts of the Department of Agriculture in
the same area.
“The farm chemurgic movement was a legitimate child
of the interwar years. World War I had been hailed as a war
of chemistry, and chemists were treated with something
of that exaggerated respect accorded after World War II to
nuclear physicists. Germany’s supposed ability to synthesize
otherwise unobtainable strategic materials, the horror

of gas warfare, and the forced growth of the American
chemical industry all contributed to the heady faith that a
new Chemical Age had dawned and that the miracles of the
laboratory were only beginning.”
Page 317: “The Council might reasonably have expected
to do better. Its program had a direct and powerful appeal to
many Americans. The disillusionment over World War I and
the consequent appeal of nationalism and isolationism, the
growing concern over the exhaustion of natural resources,
the popular antagonism toward politicians and ﬁnanciers,
an extravagant faith in the ability of science to produce the
good life, and a still-strong agrarianism which put a special
emphasis upon the importance of rural prosperity-these
were powerful ingredients and, properly mixed, might have
provided a bitter drink for the ruling Democratic party.
“The advantages, however, were matched by real
weaknesses. Foremost among them was the fact that farmers
needed immediate relief just to survive, let alone prosper,
and if given the choice, would probably prefer to have both
subsidies and research programs, a combination which the
Department of Agriculture was in fact already providing. A
second handicap was that despite certain signal successes,
such as the utilization of southern pine for wood pulp,
years of research on industrial utilization had produced a
disappointingly small record of accomplishment.
“Like so many problems and enthusiasms of the 1930’s,
however, the farm chemurgic movement was never defeated
in open contest; it merely became irrelevant. Leading foes
of the New Deal found other and more attractive issues
upon which to attack the Administration. Most importantly,
the coming of World War II with one sweep eliminated the
problems of farm surpluses and underemployed industry and
provided more urgent activities for many of the scientists
who might otherwise have pursued chemurgic tasks. Finally,
the rise to popular acclaim of nuclear physicists in 1945 cut
deeply into the glamour and inﬂuence of chemistry. Both the
Farm Chemurgic Council and the Department of Agriculture
still work quietly on the problems of the industrial utilization
of farm products, but robbed of the context of 1936, the
subject has lost much of its potential for public controversy.”
Address: Univ. of California at Santa Barbara.
3816. McMillen, Wheeler. 1969. The green frontier: Stories
of chemurgy. New York, NY: G.P. Putnam’s Sons. 192 p.
Illust. Portrait. Index. 21 cm.
• Summary: The folded-inside front book jacket (dust cover)
ﬂap features the soybean: “Agricultural scientists turned the
soybean into a major raw material for industry and perfected
the same bean as a nourishing food [feed] for livestock. The
soybean story is just one example of how existing plants
have been improved in their natural growth and processed
into valuable commodities.”
Page 41 states: “The greatest of all the new crop stories
is that of the soybean. That is a success story and will have a
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chapter to itself.”
Chapter 5, titled “The Soybean: America’s Big New
Crop,” notes: “There is no great miracle about the soybean,
unless it is that men were so slow to discover its amazing
usefulness, and that they have been endlessly surprised at
the apparently inexhaustible values that turned up after they
really began to look.” The author then chronicles the rise
of the soybean in America, including the work of Piper and
Morse (with many photos of Morse in East Asia in 192931). By 1966, with 931 million bushels produced, it had
become the nation’s third-largest cash crop. Henry Ford and
Robert Boyer used soys extensively to make automobile
parts. Despite earlier expectations, the strictly industrial
consumption of soybeans has probably taken not more than
7% of the annual crop.
A photo (frontispiece, facing the title page) shows
Dr. George Washington Carver in his laboratory with his
assistant, Dr. Austin W. Curtis. Address: Anna Maria Island,
Florida.
3817. National Soybean Processors Assoc. 1969. Year book
& trading rules–1968-1969. Washington, DC: National
Soybean Processors Association. 64 p. 23 cm. Spiral bound.
• Summary: Contents: Constitution and by-laws (As
amended Aug. 6, 1968). Ofﬁcers and directors. Names of
members. List of standing committees. Trading rules on
soybean meal. Appendix to trading rules on soybean meal:
Ofﬁcial methods of analysis (moisture, protein, crude ﬁber,
oil {only method numbers listed}, sampling of soybean
meal {automatic sampler, probe sampler}). Trading rules
on soybean oil. Deﬁnitions of grade and quality of export
oils. Tentative soybean lecithin speciﬁcations. Appendix to
trading rules on soybean oil: Uniform sales contract, grading
soybean oil for color (N.S.P.A. tentative method), methods
of analysis (A.O.C.S. ofﬁcial methods): Soybean oil, crude;
soybean oil, reﬁned; soybean oil, reﬁned and bleached;
soybean oil for technical uses; soap stock, acidulated
soap stock and tank bottoms (only method numbers
listed). Foreign trade deﬁnitions (for information purposes
only). Address: 1225 Connecticut Ave., N.W., Suite 314,
Washington, DC 20036. Phone: 202/659-4610.
3818. Perkins, Dwight H. 1969. Agricultural development
in China 1368-1968. Chicago, Illinois: Adeline Publishing
Co.; and Edinburgh: Edinburgh University Press. xv + 395 p.
Index. 24 cm. [515* ref]
• Summary: A very important book on this subject.
“Economically oriented interpretation of the relations
between population increase and rises in agricultural
productivity. Rather dubious use of statistical techniques”
(Bray 1981). A map (p. 3) shows the provinces of China, and
another (p. 4) shows the country’s seven regions plus Taiwan
and Tibet. A table (p. 49) shows China’s crops and animals
during the Han dynasty (206 B.C.–A.D. 220). “Grains: Rice,

wheat, barley, millet (3 varieties), sesame. Beans: Soybeans,
small beans [azuki]. Vegetables...”
Concerning beancake (p. 71): “Beancake may not
have appeared until around 1500, although the evidence is
hardly conclusive.* The discovery of the fertilizer potential
of beancake is a signiﬁcant exception to the more general
picture of a stagnant technology (Footnote: *”Beancake
is not mentioned in the Nung shu (1313 ed.)). The ﬁrst
reference of which I am aware is referred to in the Ch’en
Tsu-kuei (1958, p. 99). It is also mentioned in Hsu Kuangch’i, 1628, and in the T’ien-kung k’ai-wu [1637], both
seventeenth-century publications.” Conclusion (p. 77):
“Beancake made its appearance for the ﬁrst time in the
Ming period [1368-1644]...” Beancake was one of the few
commodities generally transported over long distances.
A table (p. 131) shows exports of selected Chinese
farm and processed farm products (selected decades from
1880 to 1959). Amounts are in 1,000 taels prior to 1909 and
1,000 yuan after 1920. During the period 1880-1889, tea
was China’s leading export (41% of total value), followed
by silk (36%), and cotton and cotton textiles (1.6%); beans,
seeds, and oils accounted for only 0.4%. During the period
1900-1909, silk was China’s leading export (32% of total
value), followed by tea (12%), beans, seeds, and oils (8%),
and cotton and cotton textiles (6%). During the period 19201928, silk was still China’s leading export (24%), followed
by beans, seeds, and oils (17%), cotton and cotton textiles
(7%), grain (5%), and tea (3%).
A map (p. 143) shows the major cities in China in about
1900. The three with the largest population are: Shanghai,
Peking, Tientsin. A map (p. 179) shows that in about the year
1400 half of China’s population is concentrated in 250 miles
radius around Nanking, including Shanghai, Hangchow, and
Hankow.
A table (p. 258) shows soybean acreage statistics in
individual Chinese provinces during 1914-1918, 1931-1937,
and 1957. Soybean acreage grew substantially in the decades
prior to 1937, then decreased markedly by the 1950s. In 1957
the provinces with the most soybean acreage (in million
hectares) were: Shantung 2.07, Honan 1.79, Heilungkiang
1.52, Anhwei 1.037, Kiangsu 0.937, Kirin 0.907, Liaoning
0.729. Total: 12.74 million ha.
A table (p. 280) shows soybean yield statistics (in
catties/mou) in individual Chinese provinces during
1931-1937, those given by Buck, and 1957. In 1957 the
provinces with highest soybean yields were: Liaoning 233,
Heilungkiang 149, Hupei 114, and Kweichow 111.
A map (p. 352) shows the Chinese treaty ports as of
about 1900.
A likin is a commercial tax on commodities passing a
revenue station.
China’s agriculture feeds a quarter of the world’s
population on 7% of the Earth’s cultivated land. During the
Han dynasty China’s population and hence its agriculture
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were concentrated on the North China Plain and to the west
of the gorges of the Yellow River where, for reasons of
military defense, the capital was located. The crops were
almost entirely dry farmed, with millet as the key crop.
Perkins speaks very highly of Ho Ping-ti. China has never
been a major producer or consumer of meat. Pork has always
been the principal meat of the common man. Hogs were
proﬁtable only because they were a source of both pork
and fertilizer; they were fed on chaff and garbage, rarely on
grains.
For two centuries China was in turmoil from the rise and
fall of the Mongols in China. Initially the Mongols sacked
almost all of North China and parts of the south. Large
numbers of people were killed and crops destroyed leading
to vast starvation. This ended in 1368 with the inauguration
of the Ming dynasty. Then there was relative peace until
about 1840.
Prior to the T’ang dynasty the people of China
concentrated in the North China Plain. In the early Ming
they gathered in ﬁve east-central provinces along the lower
Yangtze River.
The Taiping Rebellion (1851-1864) killed over 20
million people; the Taiping provinces were around Shanghai.
Manchuria was China’s principal source of new land
in the early 20th century. Manchuria’s population was (in
millions): 2.0 in 1819, 2.9 in 1851, 3.3 in 1873, 5.4 in 1893,
20.1 in 1913, 35.3 in 1933, 41.7 in 1953, 51.5 in 1957.
In China, major rice producing areas are not found north
of Kiangsu, Anhwei, and Hupei.
The best ways for China to expand agricultural output:
expand cultivated land, improve seeds, improve cropping
patterns (e.g., double cropping), add new crops, improve
farm implements, water control / irrigation, fertilizer, draft
animals, and labor intensity.
The ﬁrst farm cooperative was set up in 1955-56,
followed by the communes in 1958. World production of
chemical fertilizers in terms of nutrients. 1906–2 million
tons. 1947–10 million tons, 1965–40 million tons. 1988–113
million tons estimated.
In the 1960s, following the poor harvests of 1959-61,
China’s government shifted emphasis to the promotion of a
modern revolution in agricultural investment and technology,
the key to which was the rise of a large chemical fertilizer
industry, plus rural electriﬁcation, motors, pumps, and
modern farm machinery.
Land tenure is related to tenancy–how the land is held.
Each Chinese person has an “ancestral home,” which is very
important. Address: Prof. (Location not given).
3819. Perlman, Frank. 1969. Allergens. In: I.E. Liener, ed.
1969. Toxic Constituents of Plant Foodstuffs. New York:
Academic Press. xiii + 500 p. See p. 319-48. Chap. 11. See
p. 340. [50* ref]
• Summary: Soybean will on occasion prove highly

allergenic in older children and in adults. “Employees in the
plywood industry where soybean is used in the preparation
of glue will have severe symptoms due to inhalation or
contact with this substance. Such reactions occur in spite
of the high temperature used in processing the soybean for
this use, which demonstrates the stability of the allergen.”
Address: Allergy Clinic, Portland Medical Center, Portland,
Oregon 97205.
3820. Soypro International Inc. 1969. A study of business
prospects in the food industry of India. Cedar Falls, Iowa. iv
+ 87 p. Summarized as “Soybeans have good future in India”
in Soybean Digest. 1969. Dec. p. 28. 28 cm. [20 ref]
• Summary: As part of The Canadian Food Advisory Team.
For Malwa Economic Development Society (MEDS), Indore
(which has expressed an interest in entering some aspect of
the food industry in India). Sponsored by United Church of
Canada.
Contents: Objectives and guidelines. Part I: Food
resources and malnutrition. Food grains and pulses. Calories.
Proteins: Legumes, oilseeds, milk, ﬁsh, poultry, meat. Fats
and oils. Areas of food needs: Under-nourishment protein
malnutrition. Summary and conclusions.
Part II: Food marketing. The non-market. Primary
factors of the real market. Guidelines for product selection
and production. Selling the product.
Part III: What is being done. Food ingredients: Grain
processing, oilseeds for human nutrition. Consumer
products: Protein foods for infants and children, foods for
general consumption.
Part IV: Prospects for soybean production and soya food
processing. Production: Yields, crop input, returns in relation
to other crops. Market outlets and prices: Domestic markets
for soy products, estimated prices. Soybean processing:
Processing plants, storage, transportation, plant investment
costs (new plants, converting existing plants to soybean
processing). Low ﬁber meal and soy ﬂour: Investment cost
for production, marketing. Full-fat soy ﬂour. Soy protein
isolates. Specialty soy foods: Soy milk and related products,
soy-based snack foods, cereals, dal. Conclusions.
Part V: Potential projects. Storage. Rice milling. Pulse
milling. Soybean processing for soy ﬂour, soy protein
isolates. Sesame processing. Bread. Baby foods. High
protein mixes. Synthetic milk or base for toned milk–related
dairy products. Extruded high protein snacks / cereals. Lowcost quick-cooking dal. Food marketing and distribution.
List of references. Appendixes. Population of India.
Recent production trends and current yields of key crops in
India. Rough calculations of gross protein availability from
local production in India.
This practical, business-oriented report focuses on lowcost high-protein foods designed to help private business
meet India’s problems of protein malnutrition, especially
among infants and children. “Similarly, with fast rising
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interest in soybean production and utilization, considerable
early attention had been given to this particular ﬁeld...”
In 1965-66, and in 1966-67 India had two devastating
drought years. Prior to this, India has experienced four
major droughts accompanied by famines since 1900: 190708, 1918-19 (the worst, with a 32.3% drop in agricultural
output), 1920-21 (the second worst; 24.0% drop), and 192324 (16.6% drop).
Pulses, mostly in the form of dal (“the poor man’s
meat”) have for many years been second only to food
grains as a source of protein in Indian diets. Most pulses
are dehulled by hand-powered stone mills at home before
cooking, with a wastage of about 10%. However pulses
are not keeping pace with the food grains in India’s
Green Revolution. Average yields are relatively low and
response to fertilizer is low. Per capita consumption is
static, or declining. India’s main oilseeds in 1967-68 were
(in descending order of output in million metric tons):
groundnuts in the shell (5.83), cottonseed (2.00), rapeseed
and mustard (1.48), sesame (0.42), and niger seed (0.10).
Only groundnut, sesame, and niger also provide signiﬁcant
amounts of protein for humans. Yet after the oil is removed,
most of the protein-rich oilseed cakes are used in livestock
feeds or fertilizer, or exported; only about 10% of the
available protein is used directly in human diets. There is
now much interest in using more groundnut protein (as ﬂour
or isolate) in human foods; it has been used in toned milk.
India’s major source of animal protein is milk (both from
water buffaloes and cows), with per capita daily consumption
being 123 gm (4.4 oz).
Relatively little red meat is consumed in India; many
states prohibit slaughter of cows. Goats and water buffaloes
are the major sources of meat. According to CFTRI, 39%
of Indians are deﬁcient in proteins, and a high proportion
of these are infants and children. Per capita availability of
oils is 9.3 lb/year. 70 to 75% of all food produced stays on
the farm and is consumed directly by the producers. Wheat
is the main grain in north India, and rice in south India.
About 25% of Indians are vegetarian by conviction, and
“75% are now willing to eat animal products, with the latter
percentage increasing every year. In practice, diets are still
largely vegetarian because of the scarcity and cost of animal
products.” Prestige is the single most important marketing
factor in part because India is still a highly class-conscious
society. The market is highly segmented. Products need to be
targeted separately at the top 3 or 4 of the 5 class segments.
The high class line should be introduced ﬁrst. Cheap food
or “food for the poor” has little chance of succeeding in
commercial channels. Except as food for children, it is very
hard to sell food on the basis of its nutritional or healthgiving beneﬁts. Sampling is the most effective promotional
technique.
Several companies produce dried baby foods from milk
and sell them in tin cans. In 1968 the biggest seller was

Amul (3,500 to 3,800 tons), made by Kaira Dairy Coop. The
pioneer commercial weaning food in India was Farex, made
by Glaxo and sold in tins at Rs. 13 per kg. Kaira Dairy Coop
launched Bal-Amul at Rs. 11 per kg and now produces 1,000
tons/year, expected to grow to 5,000 tons by 1974. Bal-Amul
contains about 25% full-fat soy ﬂour, 25% rice and wheat
ﬂour, 20% gram ﬂour, 11% sugar, 10% nonfat dried milk,
and 6-8% moisture. Processing equipment was donated
by UNICEF. Soy ﬂour and milk powder were donated by
USAID. It will soon be offered in plastic bags at Rs. 7 to
8 per kg to reach a broader market. CSM contains 25%
defatted or low-fat soy ﬂour. Bal-Ahar contains 65% bulgur
wheat, 25% groundnut ﬂour, 10% Bengal gram [chickpea]
ﬂour plus vitamin/mineral pre-mix. Requiring 10-15 minutes
cooking in water, it does not contain any soy. Use of CSM
and Bal-Ahar is limited to food relief programs; they are not
sold commercially.
MPF (Multi-Purpose Food, formulated under
sponsorship of the Meals for Millions Foundation in the
U.S.) consists of 75% groundnut ﬂour, 25% Bengal gram
ﬂour, plus a vitamin/mineral pre-mix. Containing 45%
protein, it sells for only Rs. 3.5/kg and is thus the cheapest
protein source on the market and one of the best. However
it has not met with any real success. 7 plants have been
authorized to produce MPF in India. None are operating
at capacity and most are not operating at all. Total output,
currently 600 tons/year, is purchased largely by OXFAM for
the Meals for Millions Foundation.
UNICEF is supplying an X-25 Wenger Cooker-extruder
to CFTRI to experiment with extruded high-protein snacks.
Note: The Wenger X-25 is a low-cost extrusion cooker /
extruder. This is the earliest document seen (Jan. 2011) that
mentions the use of a low-cost extrusion cooker.
The population of India has grown from 314.8
million in 1941 to about 533.3 million in 1969. Each year
the population is growing by about 13 million people.
Roughly 80% lives in rural areas. In terms of gross protein
availability, the main sources produced in India (in million
metric tons of protein) are: rice 3.03, pulses 2.69, wheat 2.49,
groundnuts 1.12, milk 1.05, and jowar (sorghum) 0.91. Soy
is not listed. Address: Cedar Falls, Iowa.
3821. Soypro International Inc. 1969. Part IV. Prospects for
soybean production and soya food processing (Document
part). In: A Study of Business Prospects in the Food Industry
of India. 1969. Cedar Falls, Iowa. iv + 87 p. See p. 54-75. [7
ref]
• Summary: Contents: Production: Yields, crop input,
returns in relation to other crops. Market outlets and
prices: Domestic markets for soy products, estimated
prices. Soybean processing: Processing plants, storage,
transportation, plant investment costs (new plants, converting
existing plants to soybean processing). Low ﬁber meal and
soy ﬂour: Investment cost for production, marketing. Full-fat
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soy ﬂour. Soy protein isolates. Specialty soy foods: Soy milk
and related products, soy-based snack foods, cereals, dal.
Conclusions.
“Several years ago, test trials with soybeans indicated
that they could be produced successfully and economically
over a substantial portion of Central India. These included
tests by the Indian Agricultural Research Institute near Delhi
in 1956, tests by Michigan State researchers at Ranchi and
by Missouri University at a number of stations in 1962.
“Since that time agricultural stations in many parts of
India have been conducting studies on soybean production
on a very wide scale, and at great depth. Many hundreds of
soybean varieties from all over the world have been tested
for adaptability to Indian growing conditions. Extensive tests
of response to a wide range of agronomic conditions have
been carried out...
“The most intensive work has been at Pantnagar (U.P.)
and Jabalpur (M.P.) under a cooperative project of US/
AID with the University of Illinois, the Indian Council of
Agricultural Research, and the two Agricultural Universities,
UPAU and JNAU.”
Yields of 3,000 to 4,000 kg/ha have been reported in
various locations. In general, soy is not competitive with
groundnuts for the same land. Good soybean land is too
heavy for groundnuts, and good groundnut land too light
for soy. Soy can ﬁt into maize cropping rotations, and it
will apparently compete successfully with pulses for land
because of the much higher yields and comparable market
value. “Thus, if the industry provides a processor-market
for domestic soybeans, it appears that soybean acreage and
production will expand dramatically in the next few years...
“Many assumptions were being seriously discussed at
the time of the Team’s visit including: 1. That the market can
take very large quantities (up to 1 million tons) of soy ﬂour
and soy proteins for human consumption. 2. That existing
oilseed processing industry, operating at 60% capacity or
less, is not properly located or equipped to crush soybeans.
“Investigations of the industry and the market indicated
the following: 1. Soybean oil is well known to the trade
due to large P.L. 480 receipts in recent years. It will sell at
about 10% discount to groundnut oil on the open market.
Present demand exceeds 100,000 tons per year–equivalent to
500,000 tons of beans. 2. A small tonnage of soybean meal
could be sold in India for poultry feed at about 10% premium
over groundnut meal... 3. Foreseeable potential demand for
soybean ﬂour or soy proteins, including its use in antibiotic
manufacture, could scarcely exceed 100,000 tons per year
within the next ﬁve years, even with heavy demand by
Government and relief agencies for fortiﬁcation and public
feeding projects. However, since soy ﬂour and soy protein
are easier to use in foodstuffs than groundnut products, they
would gradually tend to displace the latter in most bread and
bakery products, confections, beverages, etc.
“Thus at one-ton-per-acre yields, 250,000 acres of

soybeans would saturate the potential market in India for soy
proteins for some time to come. Any larger acreages would
be producing soybean meal for export. However, 250,000
acres would only meet about half of India’s immediate needs
for edible oils...
“Because of the large number and wide diversity of
oilseed processing plants in India, the latitude for size and
type of plant which might feasibly process soybeans is
much greater than in any other country in our experience.”
A 300 ton/day plant operating 300 days/year would require
90,000 tons of soybeans. A new solvent extraction plant with
this capacity would cost about $900,000 (Rs. 67.5 lakhs).
Groundnut processing plants could be adapted to process
soybeans without great expense (about $140,000 or Rs. 10.5
lakhs for a 300 ton/day plant). Tata indicated they would be
glad to take all the soybeans they could get.
Potential markets are estimated as follows: For soybean
ﬂour (in tons/year): bread and related products 1,000,
biscuits and confections 600, weaning foods 600, fortiﬁed
ﬂour (commercial) 500, and snack foods 500. This is about
10 tons/day. Note that Bal-Amul presently uses full-fat soya
ﬂour from the U.S. But it is very difﬁcult to manufacture
a good-quality full-fat soy ﬂour, and it must be tailored to
each application. For 50% protein (low-ﬁber) soybean meal:
Pharmaceutical manufacturers 4,000, poultry feeders 4,000
minimum.
“Considerable interest is expressed in soy protein
isolates, especially for toning milk and other dairy foods.
Since the color and ﬂavor of the best soy isolates is
somewhat better than that of groundnut protein isolates,
India could offer a good potential market in this area. If
available, some soy isolates would also probably be used
in lieu of groundnut isolates in biscuits, confections, and
pharmaceutical lines.”
Of the various potential specialty soy foods, “In terms
of existing market demands, the most interesting product
is soy-based synthetic milk, or a soy-protein milk-base for
sale to dairies to be used in milk toning.” Packaging will be
a major problem. There is a severe milk shortage in most
parts of India, and soy milk is superior in quality, as a base,
compared with groundnut milk.
“Eventual market demand for soy ﬂour could be
substantial, depending on government policy and the
continuing programs of relief agencies. It will hinge on the
use of soy ﬂour to fortify atta and maida, to use in highprotein gruels for relief feeding, and to supplement school
lunch and institutional diets in various foods.” Address:
Cedar Falls, Iowa.
3822. Food Engineering. 1970. Soy protein concentrate
binder... Cuts beef patty shrinkage by more than 20%.
42(5):16-17. May.
• Summary: About how the use of “granulated soy protein
concentrate” can solve problems for food processors by
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reducing weight loss during cooking, and preserving ﬂavor
and tenderness in beef patties. Promosoy, soy protein
concentrate, is available from Central Soya Co., Chemurgy
Div., 1825 N. Laramie Ave., Chicago, Illinois 60639. Four
photos show the product being used. Address: Food Staff.
3823. Tape, Norman W. 1970. Rapeseed–Canada’s soybean.
Canadian Food Industries 41(5):45-49. May. [12 ref]
• Summary: “Oilseeds have been with us for centuries but
the role their products have played in food manufacture has
been insigniﬁcant until recent years. Oilseeds now supply a
large portion of the world’s edible fats and oils and protein
supplement for animal feeding. In addition, the quantity
of oilseed protein used by food processors has increased
dramatically in the past decade...
“This increase in the use of oilseed protein in human
foods is signiﬁcant since it heralds the new area of ‘food
tailoring’, where pseudo-animal products will be derived
from plant sources. We see many products of this type in
our supermarkets today. More foods will be fabricated from
the basic ‘building blocks’ (i.e. protein, carbohydrate, and
oils or fats) with the appropriate natural or artiﬁcial ﬂavors,
colors and odors. The ‘building blocks’ will be purchased on
a ‘cost-plus-function’ basis...
“This paper describes the current and future market for
oilseed protein in food manufacture, the present use of soy
protein, the growing Canadian rapeseed industry, and the
possibility of using rapeseed protein in food manufacture.
“Soybean technology has set the pace and goals for
other oilseeds... At present, 92% of the soybean oil in the
U.S. is used for edible purposes, primarily shortening,
margarine, and salad oils. Eighty-ﬁve per cent of soybean
meal is used in animal feeds; 10% is used for industrial
purposes (e.g. paper coating, glue, fermentation substrates,
etc.) and export; while 5% go into edible applications, such
as meat extenders, meat analogues, dairy-type products,
infant formulations and special dietary items...
“At the present time there are approximately 15,000,000
lbs. of isolated soy protein, 20,000,000 lbs. of soy protein
concentrates and 200,000,000 lbs. of soy ﬂour used for
edible purposes in the U.S.” Address: Food Research Inst.,
Canada Dep. of Agriculture, Ottawa, ONT, Canada.
3824. Kromer, George W. 1970. Structural changes in the
soybean industry. Fats and Oils Situation (USDA Economic
Research Service) FOS-253. p. 16-37. June.
• Summary: A table shows: Utilization of soybeans in
the U.S. in million pounds, every 5 years from the year
beginning Oct. 1933 to Oct. 1968, with estimates for 1979
and 1970. Amounts used (million lb) are given for each of
the following: Shortening, margarine, salad and cooking oils,
other (incl. oil used in paints, varnishes, resins, plastics, and
recovery from foots, as oil and fatty acids, and losses), and
total. The total (million lb) increased from 30 in 1933, 305 in

1938, 1,136 in 1943, 1,473 in 1948, 2,326 in 1953, 3,305 in
1958, 4,058 in 1963, 5,756 in 1968, 6,450 in 1969, and 6,267
in 1970. Address: Washington, DC.
3825. Ralston Purina Magazine (St. Louis, Missouri). 1970.
Thanks to Mr. Ford. May/June. p. 26-29.
• Summary: Henry Ford had an eye for promising young
men. And two of Ralston Purina’s key research men, Frank
Calvert (R&D director for new venture management) and
Bob Boyer (senior scientist, central research) received a truly
unique education.” In 1930 the new Chemical Laboratory
opened in Greenﬁeld Village; Calvert and Boyer were among
the 15 boys from the Ford Trade School, Henry Ford’s
technical school in Massachusetts, who were chosen to
work there. Boyer, age 21, who had attended the Ford Trade
School [at the Rouge Plant in Dearborn, Michigan] from
1927 to 1930, was put in charge of the project. After deciding
to focus on soybeans in 1931, they developed a process for
extracting soybean oil. Every morning at 8:00 sharp, Henry
Ford used to appear at Boyer’s ofﬁce to see how his pet
project was going.
“In 1938 Frank Calvert joined The Drackett Company
in Cincinnati [Ohio], and he was followed in a few years
by Boyer. ‘At Ford we were trying to make synthetic wool
out of [soy] protein but the war cut these efforts short,’ says
Boyer.
The work on ‘soybean fabric’ continued at The Drackett
Company during the early 1940s. ‘We tested the wool fabric
for salt content and other factors and one day–I’ll never
forget it–it occurred to me that if we could make something
for the outside of man, why not for the inside.’ That’s how it
came about that in 1949 Bob Boyer ﬁled the patent for edible
soy protein ﬁber.
“He obtained the use of a textile pilot plant and hand
made samples of ‘synthetic meats.’ Later that year, armed
with a soy protein ‘ham loaf’ he contacted Worthington
Foods, a ﬁrm making meat substitutes for people who shun
meat for religious, health or other reasons “If they hadn’t
shown interest I probably would have dropped it because I
had no income at the time.’
“Swift was the ﬁrst company to take out a license on
the patent and Worthington followed not far behind. Soon
several companies were licensed to use the patent and Boyer
was kept busy with consulting work...
“In 1957 The Drackett soybean operation was sold to
Archer Daniels Midland, and Calvert became technical of
their protein operations. The paths of Boyer and Calvert
crossed again in 1962 when they both joined soybean
research activities at Ralston Purina. Boyer had worked as a
consultant to Purina when the company began investigating
industrial and edible uses of soybean. When he joined the
company he assigned his patent ownership to Purina.”
“’Back in the 1930s many people thought our work was
crazy,’ recalls Boyer. ‘But Mr. Ford was shrewd enough to
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know’ better. ‘The best thing he did was to help popularize
the soybean.’”
Photos show: Calvert and Boyer, together and
separately. The automotive products made at Ford’s lab
being displayed in New York in 1931; Calvert and Boyer
are present. Boyer and Ford conversing. Ford and Boyer
standing behind the famous white “plastic” car.
3826. Singer, Marek. 1970. Die Lecithingewinnung aus
Pﬂanzenoelen [Production of lecithin from vegetable oils].
Seifen, Oele, Fette, Wachse 96(15):516-18, 551-54. July 22.
[Ger; eng; fre; spa]
• Summary: Most commercial lecithin today is made
from soybeans. Its properties and industrial production are
described. Lecithin is used in pharmaceutical products,
cosmetics, and commercial food products. Table 1 shows the
phosphatide content of various oilseeds. Soybeans have the
highest phosphatide content, 0.50 to 0.60% compared with
0.40 to 0.50% for rapeseeds, 0.3 to 0.35% for hempseeds,
0.25 to 0.30% for sunﬂower seeds, 0.25 to 0.30% for
linseeds, etc. Address: Bucharest, Romania.
3827. Soybean Digest. 1970. Henry Ford and his plastic car
(Photo caption). Aug. p. 45.
• Summary: This photo (half-page, black-and-white) shows
Henry Ford in about 1941 swinging an ax into a car trunk lid
made of soybeans, to show the trunk’s toughness.

A smaller photo shows Robert Boyer and Henry Ford
in the soybean laboratory where Boyer developed spun soy
protein ﬁbers. Boyer is now with Ralston Purina Co. Photos
courtesy of Ford Archives.
3828. Strayer, George M. 1970. Basic problems haven’t
changed. Soybean Digest. Aug. p. 54-57.
• Summary: This is an interesting history of the American
Soybean Association as seen through the eyes of its ﬁrst
executive director.
“Geo. M. Strayer served as executive ofﬁcer of the
American Soybean Assn. from 1940 until 1967, through
the formative years when most of the present structure was
established. His term of service on the board of directors
started 3 years earlier and was probably longer than that

of any other one man. Today he is secretary of Associated
Hybrid Producers, as he has been for many years. He
exports corn, soybeans, grain sorghum, popcorn, and other
midwestern products through Agricultural Exports Inc. He is
associated with his brother Gordon and other members of his
family in Strayer Seed Farms. He recently was elected mayor
of Hudson where he has resided for the past 30 years. The
above sketch [illustration] of Mr. Strayer as mayor is by Jack
Bender of the Waterloo (Iowa) Daily Courier.
“Soybeans to me 52 years ago were just a lot of work–a
novelty of which a small amount of seed had been secured by
my father from W.J. Morse in the Department of Agriculture.
Planted in the hills of a small patch of popcorn, they had to
be pulled by hand, dried, and then threshed out by hand and
with a ﬂail. They were too late for complete maturity in our
latitude–but we found out they would grow here!
“By the spring of 1924 there were enough varieties
(all imports from the Orient) that my father, B.S. Strayer,
in cooperation with USDA and the local Smith-Hughes
agricultural instructor, planted a testplot of about 3 acres,
and included some 15 or 20 strains of varying maturities.
There were black, green, brown, yellow, and vari-colored
varieties.”
“First exposure to the American Soybean Assn. came
in September of 1924 when my father attended the ﬁfth
meeting at Ames, Iowa. It was a 2-day meeting, in the days
of dirt and gravel roads, and the 100 miles to Ames was a
major journey taken the day prior to meetings. I heard the
stories of the wonders of the soybean crop secondhanded–I
was in high school, the meetings came after school started,
and such meetings were no place for kids anyway!
“Wonders of the soybean world: It was not until 1930
that I had my ﬁrst exposure to the American Soybean Assn.,
except for reading the proceedings of each of the annual
meetings as mailed to all members. The sessions that year
were held at the University of Illinois.
“Four of us drove over for the meetings. We stayed at a
private home in Urbana. I was indoctrinated into the wonders
of the world of such men as W.L. Burlison, J.C. Hackleman,
Soybean Briggs, Bill Riegel, John T. Smith, W.K. Kellogg,
Keller Beeson, W.J. Morse, Charlie Meharry, Taylor Fouts,
Scott Wilkins, and others.
“Today, only Soybean Briggs is still living. But they
were the men who had the vision and the foresight and the
fortitude to preach and talk soybeans, to plant and harvest
them, and to interest people in their possible uses.
“At these 1930 meetings, held while I was a college
student, I found my real interest for future years. I believe it
was in 1937 after graduating and starting to farm that I was
ﬁrst elected to the board of directors of ASA. My father had
served several years ahead of me.
“In 1936 the ASA annual convention was held in
Iowa, and I was a member of the committee given the
responsibility for planning the program. The ﬁrst day was
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held at Iowa State University at Ames, the second day at
Cedar Rapids, where processing facilities could be visited,
and the third day was held at Hudson on our farms.
“In preparation for the big event we had freshly painted
our farm buildings with paint made with soybean oil.”
Also discusses: The launching of Soybean Digest (Nov.
1940). First trips abroad (1949 with Jack Cartter as members
of ECA Technical Assistance Mission No. 1 to Europe,
especially Germany; in 1952 to visit potential customers in
Western Europe at his own expense; in 1954 as a member of
the ofﬁcial USDA-sponsored agricultural trade mission; in
1955 weeks with Paul Quintus, head of USDA’s fats and oils
division, to study the possibilities of selling soybeans to that
country. “I spent 7 weeks in Japan meeting with processors,
foods manufacturers, shoyu manufacturers, tofu makers,
miso makers, and Japanese government ofﬁcials”).
“The Japanese American Soybean Institute was
formed in early 1956, and became the ﬁrst overseas market
development project on soybeans or any oilseed.
“With soybean production zooming, and with the
Japanese project well underway, it appeared logical to
explore other possible markets. In May of 1956 Paul Quintus
again asked me to serve as an emissary of USDA and the
soybean industry, this time to survey market possibilities and
potentials in 10 Western European countries. Given a free
hand, I spent about 2 months on this assignment, came back
convinced that we had both problems and opportunities in
Europe.
“I recommended that an industry-wide organization
be formed. The European market was not solely a soybean
market. Some countries would use oil, others meal, still
others soybeans. It was too big a job for the small American
Soybean Assn. Processors as well as growers had a stake
in that market. Out of the arguments, discussions and
deliberations the Soybean Council of America was formed to
do the market development work in Europe and eventually

in South America and in parts of Asia, with both growers,
through ASA, and processors, through the National Soybean
Processors Assn., participating.
“The problems are the same: Today’s problems are
the same as those of 1945–creation of larger and larger
markets for U.S. soybeans.” Address: Former Executive
Vice President, American Soybean Assoc. and former editor,
Soybean Digest.
3829. USDA Northern Regional Research Laboratory. 1970.
50 years of soy use research: A contribution from USDA’s
Northern Laboratory. Soybean Digest. Aug. p. 71-76.
• Summary: Construction for the Northern Regional
Research Laboratory; now called the Northern Utilization
Research and Development Division, Peoria, Illinois, began
in 1939 (above). Congress, in the Agricultural Adjustment
Act of 1938, directed the Secretary of Agriculture to
establish four laboratories and to develop new uses and ‘new
and extended markets for farm commodities and products
and byproducts thereof.’
“Soybeans became one of the commodity
responsibilities in 1942 when chemical and engineering
studies at the 6-year-old U.S. Regional Soybean Industrial
Products Laboratory, Urbana, were transferred to the
Northern Laboratory.
“During these years, 1936-42, a depression was ending
and a war was beginning. People, especially farmers, may
have been ready for miracles. The soybean appeared to some
as a hay crop transformed into a ‘gee-whiz’ industrial raw
material–a farm counterpart of ‘coal, air, and water’ said to
be used in making nylon.
“In the years that followed, the soybean proved as
versatile as men’s imaginations and more versatile than their
needs. Despite popular interest, research effort and industrial
successes in making inedible materials–plastics, glues,
paints–from soy components, the bean now appears destined

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1356

as food–protein and oil–life and energy for the world’s
population.
“The reports on 50 years of soybean use research on
following pages were compiled at the Northern Laboratory.
A photo shows the Northern Regional Research
Laboratory, in Peoria, Illinois, under construction in 1939.
Address: Northern Regional Research Lab., Peoria, Illinois.
3830. USDA Northern Regional Research Laboratory. 1970.
Soy proteins. Soybean Digest. Aug. p. 75-76.
• Summary: A brief chronology of major food and industrial
developments with soy proteins from 1917 to 1969.
“From fertilizer and cow feed, glues and plastic Fords to
spun ﬁbers and meat analogs is the story of soy protein uses
from 50-some years ago into the future.
“This ‘bean hull’ sketch of studies on meal and protein
uses in the U.S., excluding whole beans and full-fat products,
begins in 1917. W.J. Morse described ground soy cake as
yellow, with a sweet, nutty ﬂavor and containing 46% to
52% protein and 5% to 8% oil. ‘Considerable quantities’
of domestic meal were going into fertilizers; value in stock
feed was ‘well established’ by practical experience and
research and ‘extensive tests’ had been conducted by USDA
in making bread and pastry. Morse used ‘soy-bean meal’ and
‘soy-bean ﬂour’ interchangeably in the Yearbook article.
“1926 Soy glue industry founded by I. F. Laucks
(Soybean Digest, May 1942). Yearbook dropped reference
to fertilizer use. Stated food use ‘has been very limited.’
Implied livestock feed was chief use.
“1933 Research had established soy protein has good
amino acid balance. Meal used in feed for hogs, sheep,
dogs, rabbits as well as cattle; oil content satisfactory for
hogs. ‘Considerable quantities’ of meal going into glue
for veneer, plywood, insulating materials, water paint,
bakelite substitute. Meal used in ‘ﬂour’; diabetic, health, and
breakfast foods; malted milk.
“1935 Commercial isolation of protein for paper
coatings.
“1938-47 Soy protein plastics, basic and applied studies
at Urbana Soybean Lab. and Northern Lab., Peoria. Items
that follow are USDA utilization research developments if
not otherwise identiﬁed.
“1939-41 Protein precipitation from water-alkaline

dispersions, basic to commercial development of protein
isolation.
“1940-41 Plastics, ﬁbers by Robert A. Boyer, Ford
Motor Co.
“1942 Heat denatured protein in meal.
“1942-44 Soy protein adhesives for wood, paper.
“1944 Extracted protein, ﬂavor-improved ﬂour. Soy ﬁber
‘by Robert A. Boyer, Drackett Co.
“1946 Water-soluble protein by Borden Co.
“1948 Edible isolates by Central Soya.
“1949 Gelsoy from alcohol-washed ﬂakes: gel, food
whip, adhesive properties. Protein-formaldehyde dispersion
studies. Acid-extracted protein. Spun protein ﬁber for
meatlike foods. Patent ﬁled, Robert A. Boyer.
“1950 Swift & Co. launches research leading to
improvement patents on vegetable protein in food, ﬁlms.
Cold-setting glue.
“1952 Protein in ﬁberboard. Acrylonitrile protein
derivatives. Heat-sealing adhesives. Protein denaturation
studies.
“1952-61 Defatted, full-fat soy ﬂours in bread.
“1954 Protein adhesives. Flash desolventizing
minimizes protein denaturation.
“1955 Soy proteases. Electrophoretic studies.
“1955-58 Toxicity of trichloroethylene-extracted meal.
“1956-57 Gelsoy in sausages.
“1957 Protein stabilizer in rubber-based paint.
“1959 Whey proteins.
“1959-61 Amino acids of meal, protein, hull.
“1961 Soy sodium proteinate whips and gels.
“1962. Conference on soy protein in food, USDA,
UNICEF, Soybean Council. Flash desolventizing alcoholwashed meal. Soy whey protein recovery. Soy trypsininhibitor properties. Soy protein 11S component.
“1963 Puriﬁed soy protein.
“1964-66 Studies on growth inhibitors, saponins. 70%
protein concentrate by Central Soya.
“1965 Soy protein glue for southern pine plywood.
“1966 Carbohydrates in soy protein. Protein, nitrogen in
soy strains. Trypsin inhibitor inactivation. Soy protein foods
conference, Northern Lab. General Mills’ major research
effort on isolated soy protein. Bontrae (coined, copyrighted
name) foods emerge in commercial test markets.
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“1967 Soy nylon. Extracted impurities of protein. Soy
globulin studies.
“1968 Studies on corn-soy-milk food supplement.
Isolated soy protein: production, in bread, in banana spray
drying. Soy protein basic studies under P.L. 480.
“1969 General Mills wins 20th Kirkpatrick Chemical
Engineering Achievement award for soy protein meat
analogs.
“1970 Soy protein isolate replaces milk solids in Central
Soya’s frozen all-vegetable dessert. Industrial research
increases.”
Photos show, from left: (1) Soy protein adhesives in
shotgun shells, A.K. Smith and Glen Babcock, Northern Lab.
(2) 1966 General Mills launches research leading to meat
analogs. (3) Typical entrees made from textured vegetable
protein. Photos (2) and (3) courtesy General Mills. (4) 1944
Isolated soy protein produced in Northern Lab pilot plant by
alcohol extraction. Address: Peoria, Illinois.
3831. USDA Northern Regional Research Laboratory. 1970.
Inedible products from oil. Soybean Digest. Aug. p. 73.
• Summary: A brief chronology of major developments
“Norepol, 1942 rubber substitute, and Norelac, 1943
resin, typify inedible products of soy utilization studies: 1–
Inedible products must compete with foods and feeds for a
share of the soy oil or meal raw material. Development of
Norepol, for example, was curtailed because war demanded
soy oil for food.
“2–Food-feed demands sustain oil and meal prices at
levels that are generally higher than the costs would be if oil
and meal were not used in food and feed.
“3–Many inedible soy products are not, themselves, end

products but are industrial intermediates or components that
can be used in making several new products. Norelac, for
example, has been used in adhesives for almost everything
from paper to stone, concrete patching, paints and other
coatings, printing inks, rocket heat shields, shrink-prooﬁng
wool.
“Almost 30 years after the original development, the
Northern Laboratory continues to receive reports of new
applications by companies like General Mills and Emery
Industries.
“As early as 1917, scientists knew that soy is a
semidrying oil and reported it ‘most suitable’ for paint. “It
was ﬁrst used in the U.S. in its crude state, principally in the
manufacture of soft soaps,” W.J. Morse reported in the 1917
Yearbook [of the U.S. Department of Agriculture]. ‘Other
uses for which this oil is employed are in the manufacture
of explosives, linoleum, varnish, and foodstuffs.’ In 1926,
he added enamels, lubricating oil, printing ink, waterproof
goods, and substitutes for rubber to a list of oil products.
In the forties the list grew with results from the Regional
Soybean Laboratory, Urbana, the Northern Laboratory in
Peoria, and elsewhere. Listed items are USDA utilization
developments unless otherwise identiﬁed: “1937-41 New
paints, varnishes.
“1941 Norepol (rubber substitute).
“1943 Norelac.
“1944-45 Norelac coatings, adhesives. Plastic
compositions.
“1950 Epoxidized soy oil.
“1951 Coating compositions.
“1953 Modiﬁed soy lecithin.
“1953-54 Synthetic lubricants.
“1955 T.F. Washburn Co., Chicago, uses Norelac in gel
paint.
“1956 Norelac-epoxy combinations. Soy vinyl ether
coatings.
“1960-61 New industrial intermediates, ozonized soy
oil, fatty acids.
“1962 Plasticizers for nitrile rubbers.
“1965 Insulating foams by modifying soy dimer acids.
Crosslinked polymers (glass coatings, adhesives) from
ozonized soy fatty acids.
“1966 Plasticizers for polyvinylchloride [polyvinyl
chloride].
“1968 Soy nylon.
Photos show: (1) 1942 A person with his hands full of
unprocessed Norepol. (2) 1955 Gel paint contains Norelac;
no drip. (3) 1966 Plasticizers for polyvinylchloride. Address:
Northern Regional Research Lab., Peoria, Illinois.
3832. Wing, David G. 1970. My 60 years with soybeans,
“pleasant and proﬁtable.” Soybean Digest. Aug. p. 46-47.
• Summary: This brief history tells how David Wing has
grown up with the soybean and the American Soybean
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Association in America. About 60 years ago, in about 1910,
his father and uncle planted a ﬁeld of Ito San soybeans in
Ohio. David and a hired man harvested the crop by cutting
the plants off with a sharp hoe and shocking them in piles
with a pitchfork. Later they were run through a grain
separator and sold for seed.
Since there were no commercial inoculants at the time,
David would sack up top soil from the same ﬁeld where
the soybeans had grown, lift the bags onto an old spring
wagon, haul them to the express ofﬁce, and ship them to
new growers who wished to ensure the success of their ﬁrst
attempt at soybeans by growing them in inoculated soil.
The Wing family also raised Mikado and Mongol
soybean varieties, which were used for hay.
“There were soybeans on Woodland Farm off and on for
the next 20 years, but no progress was made until we got a
combine and the elevators began to handle the beans for the
processors.”
“The American Soybean Association was 20 years old
when I became president in 1941. It was organized in 1920,
but for 20 years it was run by various extension agents
and agronomy heads form the Cornbelt universities. These
men did a ﬁne job of promotion, so by 1940 when Glen G.
McIlroy of Farm Management Inc., Irwin, Ohio, became
president we were ready to hire a secretary and branch out as
a farm organization.
“The Ford Motor Co. at Dearborn, Michigan, entertained
us that year. Henry Ford had been working on soybean
plastics and textile ﬁbers, since there was then a surplus of
soybean meal. Today this surplus is difﬁcult to imagine, but
at that meeting one speaker even suggested that soy plastics
could be used for window frames and table tops!
“It was at this Dearborn convention in 1940 that we
hired George Strayer as executive secretary of the American
Soybean Assn., and it was due in part to his work and
devotion that we have developed into our present worldwide
organization.
“I notice in the Soybean Digest that A. E. Staley,
founder of the Staley Co., died that same year. He was the
ﬁrst processor to really push soybeans. Expansion came
along very fast. The Baltimore & Ohio Railroad sponsored a
special train that traveled through Ohio, Indiana, and Illinois.
There was great interest shown in the exhibits and lectures
presented on this train.”
A photo shows David Wing in 1947, holding a clipboard
and standing in a ﬁeld of soybeans.
Note: Many early soybean varieties were developed by
the Wing Seed Company of Ohio. Address: Mechanicsburg,
Ohio.
3833. Chao, Kang. 1970. Agricultural production in
Communist China 1949-1965. Madison and Milwaukee,
Wisconsin, and London, England: The University of
Wisconsin Press. xv + 357 p. See p. 261-63. Chap. 11. 25

cm. [663 endnotes]
• Summary: Chapter 11, “Production of nongrain crops,”
states (p. 261-63) that the Chinese Communists classify
soybeans as a nongrain crop. (However before 1956,
soybeans were included statistically in food grains, p.
347). For many years, China has been the leading seller
of soybeans in the world market. Soybeans are also used
extensively within China, where they are made into a wide
variety of food products. Since they contain 11-25% oil, they
are also crushed for oil and cakes (or meal); the latter may be
used as a livestock feed, or, more proﬁtably, as an important
natural nitrogen-rich fertilizer.
Table 11.1 (p. 262-63) shows “Sown area and output of
nongrain crops, 1949-1953.” Area is in 1,000 mou; output
is in 1,000 tons. No data is given for 1950 or 1951. For
soybeans: The sown area increased from 124,782 in 1949, to
175,191 in 1952, to 185,430 in 1953, to 189,806 in 1954, to
171,626 in 1955, to 180,699 in 1956, to 191,223 in 1957; no
ﬁgure was given for 1958.
The output increased from 5,086 in 1949, to 9,519 in
1952, to 9,931 in 1953, to 9,080 in 1954, to 9,121 in 1955, to
10,234 in 1956, to 10,045 in 1957, to 10,500 in 1958. Other
nongrain crops included in this table are cotton, jute, ﬂax,
tobacco, peanuts, rapeseed, sesame, sugarcane, and sugar
beets.
Appendix Table 15 (p. 306) shows “Computation of
cultivated and sown areas, 1957-1965 (million mou).” For
soybeans, the sown area decreased from a peak of 191
in 1957, to 147 in 1958, to 140 in 1960, to 129 in 1962,
to 115 in 1964, and 115 in 1965. The sown area of grain
(such as rice and wheat) also decreased during this period
from a high of 1,819 in 1958 to a low of 1,661 in 1965.
In short, food production was falling as population was
rising. During the early 1960s severe crop failures occurred
in three consecutive years (p. 262). After 1963 the food
situation improved considerably. “No prewar statistics were
systematically collected concerning the output and acreage
of nongrain crops in China, because of their secondary
importance, scattered production, and wide ﬂuctuation.”
3834. Medina, Julio Cesar. 1971. La soja: Una leguminosa
versátil [The soybean: A versatile legume]. Bolsa de
Cereales: Revista Institucional (Buenos Aires) 99(2837):2830. Feb. [Spa]
• Summary: Discusses the early history of the soybean in
Europe and America, the rise of industrial products (incl.
those made by I.F. Laucks and Henry Ford), the composition
of the soybeans, several foods made from it, and the
development of soy-based adhesives. A table shows the
growth of soybean hectarage and production in Argentina
from 1960/61 (10,260 hectares, 11,220 tonnes) to 1968/70
(30,470 ha, 26,800 tonnes). The peak year was 1967/68
(30,800 ha, 31,800 tonnes). Address: Prof. del Instituto
Superior de Química Industrial.
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3835. Soybean Digest. 1971. Processors form new Food
Protein Council. Feb. p. 38.
• Summary: The Food Protein Council, formed by America’s
soy protein processors, will be headquartered in Washington,
DC, and operate as an autonomous organization within the
National Soybean Processors Association [NSPA]. The
Council’s goal will be to “centralize promotion of edible
vegetable protein for use in human food. Council members
will represent the vegetable protein industry to government,
the food trade, and consumers.”
Wendell E. Mann, vice president of the Chemurgy
Division, Central Soya Co., was elected as the Council’s
ﬁrst chairman. He will work with a three-man executive
committee. A small portrait photo shows Mann.
Note: This is the earliest document seen (Sept. 2016)
concerning the Food Protein Council.
3836. Product Name: Dellac 25-28 SX (Whole Milk
Powder Replacer).
Manufacturer’s Name: Deltown Chemurgic Corp.
Manufacturer’s Address: Date of Introduction: 1971.
Ingredients: Incl. soy protein isolate.
New Product–Documentation: Wolf and Cowan. 1971.
Soybeans as a Food Source. p. 69.
3837. Soybean Digest. 1972. Nitrogen ﬁxation breakthrough
coming? Feb. p. 25.
• Summary: Research at Du Pont (by biologists Ralph
W.F. Hardy and Richard D. Holsten) shows “that the usual
nitrogen fertilizers reduce the ability of protein-rich soybeans
to use atmospheric nitrogen and have no signiﬁcant effect on
crop yield.” Yet the use of soybean meal as a fertilizer can
increase yields by more than 20%.
“The paradox of nitrogen–want in the midst of plenty–
has plagued agriculture for centuries. Nitrogen, essential to
all life, is one of the most abundant resources, comprising
79% of the atmosphere. However, nature has provided only
a single biological mechanism for making it available. That
mechanism is biological nitrogen ﬁxation.”
The great research challenge for a nitrogen-starved
world is how to transform “free nitrogen to ammonia to
amino acids and proteins, the building blocks of life.”
3838. Holtz, R. Barry; Schisler, Lee C. 1972. Lipid
metabolism in Agaricus bisporus (Lange) Sing. II.
Biosynthesis of sporophore lipids. Lipids 7(4):251-55. April.
[13 ref]
• Summary: Dramatic increases in the yield of the cultivated
mushroom, Agaricus bisporus, have been shown to result
from supplementation of compost with various reﬁned
and crude oils. Linoleic acid has been shown to be the
stimulatory lipid. The uptake of free sterols was relatively

high. Address: 1. Div. of Food Science and Industry; 2. Dep.
of Plant Pathology. Both: The Pennsylvania State Univ.,
University Park, PA 16802.
3839. Lewis, David L. 1972. A bushel in every car! The
versatile soybean and the inquisitive mind of Henry Ford
produced one of the most interesting chapters in the annals
of Ford Motor Company history. Ford Life 2:14-24. May/
June. Also published as: “Henry Ford’s plastic car.” 1972.
Michigan History. Winter. p. 319-30.
• Summary: One of the best articles seen summarizing
Henry Ford’s work with soybeans.
“... 30 years ago Ford unveiled the ﬁrst car with a
complete plastic body, thereby paving the way for 100 to 110
pounds of plastics to be built into today’s autos.
“Ford’s research into plastics was tied in with his
promotion of farm chemurgy–an emerging agricultural
concept which strove to put chemistry and allied sciences to
work for agriculture–which in turn was keyed to his life-long
efforts to improve the lot of the farmer...
“Ford planted 300 varieties of the soybeans on some
8,000 acres of his Michigan farms in 1932 and 1933. He
also urged neighboring farmers to plant the beans with the
assurance that his company would provide a market for
them. By 1933, the industrialist’s experimentation, at a
cost of $1,250,000, had been rewarded with the discovery
of soybean oil which made a superior enamel for painting
automobiles and for oiling casting molds and a soybean meal
which was molded into the horn button...
“Two years later a bushel of soybeans went into the
paint, horn button, gear-shift knob, inside window riser
knobs, accelerator pedal, and timing gears of every Ford
car...
“By late 1937, Ford’s research laboratory–under
the direction of youthful, self-trained Robert Boyer–had
developed a curved plastic sheet which Ford hoped would
replace steel in automobile bodies.” Ford unveiled his
handmade car with complete plastic body on August 13,
1941, at the climax of Dearborn’s annual community festival.
Early in World War II, Ford tried unsuccessfully to
interest the armed forces in making uniforms out of soybean
fabric. He ﬁnally sold his fabrication process and machinery
to The Drackett Company of Cincinnati in November 1943.
“Neither Drackett nor any other ﬁrm has been commercially
successful in producing textile ﬁbers from soybean protein.
“Ford’s efforts to develop palatable foods and popularize
recipes based on soybeans were no more successful than
his experiments with fabrics. To develop the nutritional
possibilities of the bean, Ford set to work his boyhood friend,
Dr. Edsel Ruddiman, ex-dean of the School of Pharmacy at
Vanderbilt University. Dr. Ruddiman prepared a soybean
biscuit, described by one of Ford’s secretaries as ‘the most
vile thing ever put into human mouths’ (but which white rats
liked and the auto king professed to like) and a variety of
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other recipes.”
“... few of Ford’s achievements pleased him more than
to help prove that there was industrial magic in a beanstalk.”
“During 1939, Ford Motor Company imports of wool
were close to 250,000,000 pounds–approximately 35% of the
total used–with the bulk of shipments coming from Argentina
and Australia. Fearful of losing trade with Australia because
of Paciﬁc conditions, Ford stepped up production of soybean
ﬁbers.”
Photos (from the Ford archives) show: (1) A tractor in a
ﬁeld of soybeans. (2) Henry Ford and Robert Boyer mixing
ingredients. (3) Ford Soy Bean Processing plant, located
in the River Rouge complex. (4) Cartoons about car bodies
made from soybeans.
(5) A huge French Oil Mill hydraulic press in Ford’s
River Rouge Tool & Die Shop stamps out a short run of
soybean plastic trunk lids for experimental work in 1940.
Henry Ford installed one on his personal car in 1941. (6)
Henry Ford, dressed in coat and hat, swinging an ax at his
1941 trunk lid made of plastic for the press to prove that
the lid was ax resistant. The plastic was made from several
common crops, including soybeans, wheat, hemp, ﬂax, and
ramie. (7) Film star James Cagney examines a souvenir gear
shift knob made of a soybean compound during a visit to the
Ford Building at the 1935 California Paciﬁc International
Exposition, held in San Diego, California. The illustrated
knobs were sold to visitors for a nickel each and are much
prized by collectors today. (8) Henry Ford’s plastic car
(white, with “Dearborn” written on the black license plate).
At the wheel is Lowell Overly, the project engineer who
designed the plastic body. The car was ﬁrst unveiled to the
public on 13 August 1941 at the climax of Dearborn’s annual
community festival.
(9) Inside the Ford Exposition Building at the 1939
World’s Fair in New York. A turntable (called “the Ford
Cycle of Production”) 100 feet in diameter is topped by a
circular platform on which is displayed a new Ford, Mercury,
and Lincoln-Zephyr. Soybeans were a prominent part of the
display. (10) A male worker assembling a soybean plastic
distributor rotor on a 1937 Ford V-8 engine. Soybean meal
was converted into a resin and mixed with wood ﬂour, stearic
acid, and coloring, then shaped in high-pressure molds.
(11) A lady worker doing ﬁnal assembly on a Ford V-8
distributor coil, on 14 July 1937 at the Rouge River Plant.
(12) Illustrations (line drawings) of a distributor coil, rotor,
and distributor cap.
(13). Biscuits of soybean extract are being molded in
1937 into the upper and lower coil housing. (14) A workman
spraying a 1938 Lincoln Zephyr with the very durable
soybean enamel paint, which had been introduced in 1933.
(15) A workman in about 1939 with a machine that makes
soybean ﬁber for automobile upholstery. The process for
making the ﬁber is described. (16) Interior parts for Ford
cars cast from soybean plastic were used on the Zephyr,

Mercury, Ford Deluxe (1940), and Ford Standard. These
included door escutcheons (1938), gear shift lever balls
(1939), etc. (17) Henry Ford and George Washington Carver,
old friends, at Carver’s laboratory at Tuskegee Institute in
1938. Carver smiles as he enjoys one of the grass tidbits
they developed. (18) Dishes made from soybeans, developed
after 1934, published in the March, 1939 issue of Ford News.
Soy bean recipes are included for: Nut bread (using 1 cup
soy bean ﬂour); wafﬂes (using 1¼ cups soy bean ﬂour); soy
loaf (using 2 cups of soy cheese); croquettes (using 2 cups
soy bean cheese); and salad (using 1½ cups of boiled soy
beans). (19) Henry Ford with his top executives at one of the
daily roundtable luncheons at the wood-paneled Dearborn
Engineering Laboratory. Dishes containing soy were often
served at these meals. Address: Prof. of business history,
Univ. Michigan, Ann Arbor, Michigan.
3840. Weakley, F.B.; Carr, M.E.; Mehltretter, C.L. 1972.
Dialdehyde starch in paper coatings containing soy ﬂour–
isolated soy protein adhesive. Staerke (Die) 24(6):191-94.
June. (Chem. Abst. 77:103405e). [4 ref. Eng; ger]
• Summary: A combination of soy ﬂour and isolated soy
protein was investigated as an adhesive in pigmented paper
coatings that contained dialdehyde starch, an insolubilizing
agent. A coating composition of 50% solids and containing
8.3 parts soybean ﬂour, 8 parts isolated soy protein, and
0.5 parts dialdehyde starch per 100 parts clay exhibited
pseudoplastic and thixotropic ﬂow properties characteristic
of coating colors containing more costly protein adhesives.
Wax pick and wet-rub resistance of the paper coating were
retarded by the use of dialdehyde starch in the coating.
Address: Cereal Products Lab., Northern Regional Research
Lab., Peoria, Illinois 61604.
3841. Davis, Michael W.R. 1972. Plastic Fords: Ford hoped
to tie farm to factory via a $400 plastic car. Special-Interest
Autos. June/July. p. 18-19.
• Summary: Five photos show the plastic car and two photos
show equipment and factories.
3842. Soybean Digest. 1972. Ralston Purina expands. Oct. p.
28.
• Summary: “Ralston Purina Co., St. Louis, Missouri, has
begun a major expansion of its industrial soy protein plant
at Louisville, Kentucky, according to division vice president
P.H. Hatﬁeld. With this expansion, plus the completion of
the company’s protein plant under construction at Memphis,
Tennessee, Purina will have doubled its total industrial
protein output in slightly more than 1 year. The Louisville
plant’s protein is designed for use in paper, paperboard
coatings, and other industrial applications.”
3843. Healy, G.M.; Macmorine, H.G. 1972. Replacement of
serum by a soybean protein fraction in a basal tissue culture
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medium. Progress in Immunobiological Standardization
5:202-08. *
• Summary: Soybean protein-supplemented culture
medium for polio virus, and for animal cell culture serum
replacement. Address: Connaught Medical Research Lab.,
Univ. Toronto, Willowdale, Ontario, Canada.
3844. Circle, S.J.; Smith, A.K. 1972. Processing soy ﬂours,
protein concentrates, and protein isolates. In: A.K. Smith and
S.J. Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 294338. Chap. 9. [119 ref]
• Summary: Contents: 1. Introduction: Practical and
commercial fractions of soybeans. 2. Defatting of soybeans:
Bean preparation, solvent extraction, desolventizing. 3
Protein dispersibility: Water dispersibility of protein, effect
of pH variation, effect of temperature variation, effect of
aging, effect of phytates. 4. Processing soy ﬂour and grits:
Description of soy ﬂour, types and composition, moist heat
treatment, bean selection, full-fat soy ﬂour, defatted soy
ﬂour, extruder-cooker processing, debittering methods. 5.
Processing soy protein concentrate: Description and history
(composition, volume, uses and price), processing, disposal
or use of solubles, nutritive value, ﬂour-concentrate mixture.
6. Processing soy protein isolate: Description and history
(volume and price), processing (source material, schematic
process ﬂow, aqueous extraction, clariﬁcation, precipitation,
curd-whey separation, drying step), disposal and utilization
of by-products, sanitation in operating practices, economics
of operation (yield, other factors). 7. Modiﬁed soy protein
isolates: Spun ﬁber textured protein “tows,” enzyme
modiﬁed proteins. 8. Functional properties of soy protein
products: Introduction, delineation of functional properties,
functional properties of soy ﬂour and protein concentrate
products (soy ﬂour and grit products [Lemancik and Ziemba
1962; Ziemba 1966], soy protein concentrates [Ziemba
1966]), functional properties of soy protein isolate, tests for
functional properties, water absorption and NSI (aerating
capability, emulsifying capacity of soy protein isolate,
rheological properties of soy protein isolate).
Concerning soy protein concentrates: “Although they
had not yet been so deﬁned, products conforming to this
deﬁnition were made in years past for industrial applications
(Burnett 1951B), primarily for adhesive uses and as ﬁllers
in phenolic resin molded products. It is only since 1959
that edible products of this type have become commercially
available in response to the need for a blander derivative
of soybeans than the soy ﬂour products extant. Several
companies have ventured into this ﬁeld in the United States,
but only three at present are believed to be in commercial
production. Each uses a different approach, based on
wet processing, for obtaining the protein concentrate
from defatted ﬂakes or ﬂour; other approaches have also
been described. All of these depend on the concept of

immobilizing the major protein fractions while permitting
the soluble carbohydrates, salts, and other soluble low
molecular weight components of the ﬂakes or ﬂour to
diffuse or be leached from the cellular matrix comprising
the defatted crushed cotyledons (see Fig. 9.15 for schematic
of process ﬂow). The protein is prevented from diffusing
by one of several treatments: (a) leaching with 20-80%
aqueous organic solvent, the concentration range in which
the proteins are insoluble but which extracts the nonprotein
solubles (Circle and Whitney 1968); (b) leaching with
aqueous acids in the isoelectric range of minimum protein
solubility, pH 4-5 (see Fig. 4.4 of Chap. 4); (c) leaching with
chilled water in the presence or absence of alkaline earth
cations; or (d) leaching with hot water of cooked or toasted
soy meal having a low NSI. In the ﬁrst three methods the
soy ﬂakes may have a high NSI, which may or may not be
retained in the end product, depending on the processing.”
Concerning disposal or use of solubles resulting from
making soy protein concentrates (p. 317-19): Fig. 9.15,
a schematic of the process ﬂow, shows that “Soy ‘whey’
(syrup) is a major by-product; when dried, it yields “soy
solubles.” In process (a) using aqueous organic solvents,
recovery and reuse of the organic solvent is mandatory
because of its expense. “During such recovery the solubles
may be concentrated sufﬁciently to permit their economical
recovery in the form of a syrup or in a dry state.” In either
form, the solubles may be added to animal feeds.
Note: This is the earliest document seen (April 2004)
which mentions the “syrup” (later called “soy molasses”)
that is a by-product of making soy protein concentrate by the
aqueous alcohol wash process.
Concerning soy protein isolate: “Historically, as in
the case of the concentrate, initial commercial interest in
soy protein isolate in the early 1930’s was for industrial
purposes. So-called soy ‘casein’ was used as a replacement
for bovine casein in paper coatings, in which it served as a
pigment binder. Signiﬁcant quantities became available in
1937. The authors estimate that current consumption world
wide for paper coatings is in excess of 50 million pounds
annually. Reviews on industrial soy protein are available in
the literature (Bain et al. 1961; Burnett 1951B). Unmodiﬁed
edible soy protein isolate as a major article of commerce
appeared in 1957 (Meyer 1969, 1967; Circle and Johnson
1958). But earlier reference (Burnett 1951A) had been made
to relatively small quantities of neutral soy protein and
enzyme-modiﬁed soy protein being sold as ingredients of
confections, toppings, and other applications using minor
amounts.
“In 1967, it was estimated that production of the isolate
was in the range of 22-35 million pounds annually, and of
the modiﬁed, about 1 million pounds.” Address: Northern
Regional Research Lab., Peoria, Illinois.
3845. DuBois, J. Harry. 1972. Plastics history U.S.A. Boston,
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Massachusetts: Cahners Books. xii + 447 p. Illust. Index. 25
cm. [71* ref]
• Summary: Contents: 1. The natural plastics. 2. The
celluloid era. 3. Baekeland’s phenolic resin, the ﬁrst
synthetic plastics. 4. Machinery for thermosets. 5. The
great thermosetting era. 6. Developments in thermoplastics
machinery and method. 7. The thermoplastics explosion. 8.
Extrusion and blow molding. 9. Vulcanized ﬁbre, laminated
and reinforced plastics. 10. Plastics industry services.
Bibliography.
A history of the U.S. plastics industry and trade,
copyrighted in 1972 but apparently published in 1979.
Chapter 1, titled “The Natural Plastics,” begins: “Today
many people consider the synthetics as plastics. Actually
the plastics industry started with animal horn and hoof,
tortoiseshell, bone, ivory, gutta-percha [made from the
latex of several Malaysian trees; it resembles rubber],
shellac, glue, and other compounds which necessitated the
development of extruders, presses, molds, calenders, etc.,
which were used later for the synthetics as they arrived.
Plastics were deﬁned in the industry’s ﬁrst magazine
Plastics, March 1926.”
The section in this chapter titled “Soybean Plastics”
states: “The U.S. Regional Soybean Industrial Products
Laboratory at Urbana, Illinois, studied the potential for
soybean materials for plastics products in the middle thirties.
When mixed with formaldehyde, soybean meal is moldable.
Good products required the addition of phenolic resin also,
and this was highly publicized by Ford Motor Company at
one time, who used it for a few molded parts. It had high
moisture absorption, poor dimensional stability, and was
short lived as an industrial material.”
The real pioneer of the plastics industry was John
Wesley Hyatt (1837-1920), inventor of Celluloid and
many of the plastics processing methods. A chronology of
the development of cellulose is given. The ﬁrst synthetic
plastics were Baekeland’s phenolic resin. Address: President,
Mykroy Ceramics Corp., Craftsman Farms, Morris Plains,
New Jersey.
3846. Smith, A.K.; Circle, S.J. 1972. Historical background
(on soybeans and soybean foods). In: A.K. Smith and S.J.
Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 1-26.
Chap. 1. [53 ref]
• Summary: Contents: 1. Introduction. 2. U.S. history:
Introduction of soybeans, processing for oil, soybean oil.
3. Soybean meal and protein: Animal feed industry, poultry
industry, industrial uses. 4. Soybean production. 5. Oriental
history: Ancient history, Oriental fermented foods (shoyu,
miso, tempeh, ontjom, natto, hamanatto, tao tjo [Indonesianstyle miso], kochu chang, ketjap), Oriental nonfermented
foods (soybean milk, tofu), wedge press. 6. Soybeans and
world food problems: Green Revolution, protein supplements

(high protein food formulations, AID funded), amino acids,
CSM, cottage industries (tofu, kinako).
Concerning industrial uses (p. 8-9): Soybeans rose
in popularity as an agricultural crop in the USA at a time
when other crops such as corn, wheat, cotton, and tobacco
were being produced in surplus quantities. Soybeans took
over much of the acreage vacated by these crops. “At that
early period it was the hope of many leaders of agriculture,
government, and industry that much of the oil and protein
of the soybean could be diverted from the food and feed
industries into industrial products such as paints, varnishes,
soap stock, plastics, adhesives, plywood glue, paper coating
and lamination, paper sizing, textile ﬁbers, and other uses...
In 1936 the US organized the Regional Soybean Industrial
Products Laboratory for this purpose. These new industrial
uses were expected to help relieve the problem of farm
surpluses... In 1935 the Glidden Company built the ﬁrst
plant for the isolation of industrial grade soybean protein
(transferred to Central Soya in 1958). The largest use of
industrial grade protein is in the paper-making industry, for
coating and sizing of paper board.
“After World War I, soybean meal, because of its low
cost, replaced casein as an adhesive for Douglas ﬁr plywood
glue, where it still retains a substantial part of the market for
the interior grade product.”
“While soybean proteins have several important
industrial applications, especially in the paper industry for
coating and sizing paper, which are expected to continue
for years to come, the original dream of an ever-expanding
industrial market [for soy proteins] has faded. In the polymer
market it appears that for most applications the proteins
cannot be made competitive with the increasing number
of low cost, high quality synthetic resins... It is generally
recognized that the increasing demand for proteins for feed
and food will greatly surpass the anticipated industrial uses.”
A graph (p. 1) shows: Soybean production in the United
States for seed, 1940-1970. Address: 1. Oilseeds Protein
Consultant, New Orleans, Louisiana; 2. Director, Protein
Research, W.L. Clayton Research Center, Anderson Clayton
Foods, Richardson, Texas.
3847. SoyaScan Notes. 1973. Ralston Purina has two isolate
plants coming on stream in March (Overview). Jan. 18.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: The plant at Memphis, Tennessee, will make
edible isolates and the plant at Louisville, Kentucky, will
make industrial isolates. The output of whey from the
Memphis plant is anticipated to be equivalent of the BOD for
sewage from a city of 300,000. This calculates to an isolate
output of about 20 million lb/year.
3848. Soybean Digest Blue Book. 1973-1979. Serial/
periodical. Hudson, Iowa: American Soybean Assoc. Annual.
• Summary: On the title page of the March 1973 issue (from
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Hudson, Iowa.
3849. Southern Research Institute. 1973. Preparation of
nylon 9 from soybean oil. Birmingham, Alabama. vi + 54 p.
April. 28 cm. Final report. Contract 12-12-100-9567. Project
2331-XII.
• Summary: Contents: Introduction. Summary. Synthesis
of 9-aminononanioc acid: Basis of synthesis, synthesis of
methyl soyate (preferred procedure, alternatives considered),
synthesis of soy nitriles, synthesis of oleonitrile, discussion
of synthesis routes. Polymerization of 9-aminononanioc
acid. Physical properties of Nylon 9. Estimates of cost of
producing Nylon 9. Acknowledgements. Appendix.
“Summary: Nylon 9 has been made from methyl
soyate, soy nitriles, and oleonitrile. The synthesis of methyl
soyate involved ozonolysis to form methyl azelaaldehyde,
separating this product by distillation, converting it to methyl
9 aminononoate by reductive amination, hydrolyzing this
ester to obtain 9-aminononanoic acid, and polymerizing this
monomer.”
For several years the USDA has investigated the basic
chemistry involved in synthesizing 9-aminononanoic acid
from soybean oil. This amino acid can be polymerized to
form nylon 9, a potentially useful polymer.
Note: This is the earliest document seen (Sept. 2007)
that mentions “soyate” or “methyl soyate.” Address:
Southern Research Inst., 2000 Ninth Ave. South,
Birmingham, Alabama 35205.

top to bottom) is: “American Soybean Association’s Soybean
Digest Blue Book. P.O. Box 158, Hudson, Iowa 50643.
Volume 33, No. 6. Telephone (319) 825-3296. Editor: Kent
Pellet...
Ofﬁcial publication for: American Soybean Assn.
Alabama Soybean Producers Assn. Arkansas Soybean
Assn. Georgia Soybean Assn. Indiana Soybean Growers
Assn. Iowa Soybean Assn. Land of Lincoln Soybean Assn.
Louisiana Soybean Assn. Minnesota Soybean Growers Assn.
Mississippi Soybean Assn. Missouri Soybean Assn. Ohio
Soybean Assn. South Carolina Soybean Assn. Tennessee
Soybean Assn. Texas Soybean Assn. Virginia Soybean
Assn.”
On the cover of this issue is: “March 1973. Blue Book.
The most complete compilation of data available on the
soybean industry. ASA. Soybean Digest.”
Titled Soybean Blue Book from 1947-1964; Soybean
Digest Blue Book Issue from March 1965 to March 1972;
Soybean Digest Blue Book from March 1973 to 1979; Soya
Bluebook from 1980 to 1994.
A directory and information book for the soybean
production and processing industries. One of the most
valuable sources of information on soybeans. Address:

3850. Detroit News. 1973. Ford: Model T ﬁrst, then the
soybean. June 13. p. E-1, col. 5.
• Summary: Henry Ford was one of the ﬁrst Americans to
recognize the value of soybeans. He made great contributions
to their use in industrial applications and in foods. Robert
Boyer recalls that when the Depression came, Ford wanted
to do something for American farmers, who were among his
best customers for the Model T and Model A. So he built a
laboratory to investigate industrial uses of farm crops.
Ford was the ﬁrst to use soybean oil to make enamel
(paint) ﬁnishes for cars. He used the protein to make plastics
used for horn buttons and gearshift knobs, and synthetic
wool. Boyer ﬁled his ﬁrst patent for edible ﬁber in 1949.
3851. Miller, M.D.; Beard, B.H. 1973. Economic facts:
Supply, competition, use. California Agricultural Experiment
Station, Bulletin No. 862. p. 10-15. June.
• Summary: Contents: Cost of producing soybeans in
California. Economics of double cropping. The long-term
soybean outlook. Soybean utilization: For forage, for human
food, protein for livestock feeding, industrial uses.
“Total usage of soybeans for all purposes within the
state is now estimated at 600,000 to 700,000 tons yearly.
Freight costs of these and of commodities based on soybean
oil and meal are estimated at in excess of $22 million.
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“Alternatives or ‘new crops’ such as soybeans are not
only desirable but urgently needed because of governmental
crop acreage restrictions on cotton, rice, and the feed grains,
and because of new land currently coming under irrigation
on the west side of the San Joaquin Valley.” Address: Univ.
of California at Davis.
3852. Atlanta Journal and Constitution. 1973. Henry Ford’s
soybean auto “Just got lost in the ﬁles.” July. 22. p. 10B.
• Summary: If World War II had not intervened, Ford’s
dream of a plastic car body and “growing cars out of the
ground” might have been realized. Today the average U.S.
car contains about 250 parts made of plastic. On Ford’s
plastic car, the I-beam was discarded in favor of a lighter
tubular frame, which weighed less than 250 pounds. The
tubular frame also permitted the car to be made of only
14 surface panels. Ford was a pioneer in using phenolic
plastics. But the soybean car had to be put aside after Pearl
Harbor. Ford died in 1946 before normal auto production
was resumed after the war. The tubular frame, reinforced
phenolic car was just one of many ideas that “got lost in the
ﬁles.”
3853. Caldwell, B.E. ed. 1973. Soybeans: Improvement,
production, and uses. American Society of Agronomy, 677 S.
Segoe Rd., Madison, WI 53711. xviii + 681 p. Illust. Index.
24 cm. Agronomy series: No. 16. [1500+ ref]
• Summary: Contains 20 chapters by various authors, each
cited separately. Address: USDA, Beltsville, Maryland.
3854. Cowan, J.C. 1973. Processing and products
[soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 61964. Chap. 20. [52 ref]
• Summary: Contents. 1. Introduction. 2. Processing for
oil and meal: Preparation of ﬂakes, solvents, extraction,
desolventizer-toaster, degumming. 3. Conversion to
edible oil products: Reﬁning, bleaching, deodorization,
hydrogenation. 4. Edible fat products: Salad and cooking
oils, status of ﬂavor stability, shortenings and margarine
oils, lecithin. 5. Essential fatty acids and atherosclerosis.
6. Industrial uses of oil. 7. Meal for livestock and poultry:
Nutritional aspects, factors affecting use of meals. 8. Edible
protein products: Soy ﬂour, concentrates and isolates,
textured protein products (textured soy ﬂour or textured
soy protein ﬁbers made into “meat analogues” resembling
chicken, bacon, etc.). 9. Fermented and specialty foods:
Tofu, soybean milk (an intermediate step in the manufacture
of tofu), miso, shoyu (tamari, light-colored shoyu), sufu,
tempeh, hamanatto, and natto.
Soybeans ﬂow through a crushing plant as follows: First,
they are cracked to release or loosen the hull and to break the
cotyledon into about 4 parts. Shakers and aspirators separate

the hull from the cracked cotyledons and rollers ﬂake
them. “Puriﬁed petroleum hydrocarbons known as hexane
extract the oil from the ﬂakes and the solvent is recovered.
Moistened ﬂakes are heated to inactivate the antinutritional
factors and are converted to feeds for livestock and poultry.
A small proportion of the ﬂakes goes to a wide variety
of soybean protein products including ﬂour, isolates, and
concentrates.”
Tables show: (1) Utilization of soybean in U.S. in
million pounds, every 5 years from Oct. 1933 to 1970
(Kromer 1970). (2) Use of soybean meal in the USA for
feeding livestock and poultry (million tons). In 1969, the
estimated amounts used were as follows: Cattle 3.43. Hogs
1.69. Other livestock 1.73. Total livestock: 6.85. Broilers
3.07. Hens and pullets 1.28. Other poultry 1.10. Total
poultry 5.45. Total livestock + poultry 12.30. Note that
cattle are the single biggest users. (3) Bleaching soybean
oil (process, % clay and type, change in Lovibond color
rating). (4) Effect of bleaching, citric acid, and light exposure
on soybean salad oil. (5) Speciﬁcations for soybean oil.
(6) Effect of linolenate content on ﬂavor of soybean oil at
elevated temperatures. (7) Composition of certain edible oil
products from soybean oil and related products (salad oil,
hydrogenated-winterized soybean salad oil, hydrogenated
soybean oil liquid shortening, plastic shortening types I and
II). (8) Changes in iron and copper content of soybean oil in
commercial reﬁning. (9) Properties of all-purpose and highstability shortenings from all-hydrogenated vegetable oils
and blends of animal fat and/or vegetable oil (iodine value,
melting point, % linoleic acid, solid fat index {% solid at
temperatures indicated}). (10) Typical analyses for mellorine
and cookie and confectioner’s fat. (11) Analytical data for
typical margarine oils low and high in polyunsaturates
(iodine value, melting point, % linoleic acid, solid fat index
{% solid at temperatures indicated}).
(12) NSPA–tentative lecithin speciﬁcations (NSPA,
1969-1970). The ﬁve columns are: Analysis. Fluid natural.
Fluid bleached. Fluid double-bleached. Plastic, double
bleached. The four rows under “Analysis” are: Acetone
insoluble (minimum) %. Acid value, as oleic. Color, Gardner
(maximum). Viscosity, poises at 25ºC.
(13) Composition of soybean lecithins. The ﬁve columns
are: Component. Soybean lecithin. Acetone insolubles.
Alcohol insolubles. Alcohol insolubles. The ﬁve rows under
component are: Lecithin (phosphatidyl choline) %. Cephalin
%. Phosphoinosides %. Oil %. Sugars, sterol, and others %.
(14). Approximate composition of soybeans and meal
products (whole bean, cotyledon, hull, hypocotyl, meal
{cake–extruded, ﬂakes–solvent extracted, dehulled ﬂakes–
extracted, mill feed–separated hulls, mill run–separated
hulls}). (15) Amino acid analysis of soybean meal (44%
protein and 49% protein {dehulled}) and corn. (16) Amino
acid analysis of blends of soy ﬂour with cereals and milk
(Inglett 1968; Corn soy milk {CSM}, Millet soy milk, Wheat
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soy milk, etc.). (17) Partial formulas for young swine and
boiler rations in percent total rations. (18) Partial formulas
for dairy feeds (14% protein). A supplement to forage or
roughage. (19) Soybean grits and ﬂour–screen size. (20)
Composition of soy ﬂour. (21) Composition of 4 types of soy
protein concentrates. (22) Uses for high-protein soy products
(protein 70 [concentrates] and protein 90 [isolates]).
Note: This is the earliest English-language document
seen (Dec. 2015) that uses the term “protein 90” to refer to a
soy protein isolate.
(23) Amino acid analysis of fractions derived from
dehulled extracted ﬂakes (Rackis et. 1961, 1970). (24) Effect
of cooking in salt solutions on texture of structured granules.
(25) Composition and use (1,000 metric tons in 1964 and
1967) of soybeans for traditional foods in Japan (Use of
whole soybeans in 1967 in 1,000 metric tons: Miso 169.
Shoyu 15. Natto 47. Tofu 329. Total 642. Use of defatted
ﬂakes or grits in 1967 in 1,000 metric tons: Miso 8. Shoyu
154. Natto 0. Tofu 77. Total 284).
Figures show: (1) Flowchart: Processing of soybeans
to oil and meal using hexane extraction. (2) Illustration: A
modern soybean processing facility (aerial view, Central
Soya, Inc.). (3) Schematic diagram / ﬂowchart: Manufacture
of edible soybean oil products (salad oil, salad and cooking
oil, shortenings, margarines, liquid shortening). (4)
Illustration: A continuous deodorizer for soybean oil. (5)
Graph: Effect of prolonged storage at 100ºF on ﬂavor score
of hydrogenated-winterized soybean oil or soybean salad oil
(nitrogen packed, air packed). (6) Illustration: Continuous
chilling and working equipment for margarine production
(Votator Div., Chemetron Corp.). (7) Flow diagram;
Conversion of emulsions of margarine oils and ripened milk
to conventional stick, whipped stick, and tub margarines
(Votator Div.) (8) Chemical structure of prostaglandin-E2,
a fatty acid with hormone activity. (9) Diagram: Vapordesolventizer- deodorizer for soybean ﬂakes (Blaw-Knox
Co.). (10) Flowchart and diagram: Operations with extrudercooker. (11) Flow diagram: Manufacture of protein 70 [soy
protein concentrate]. (12) Schematic diagram: Manufacture
of soy protein isolate (Protein 90). (13) Photo: Chickensimulated soy protein “meat” in three forms (Swift Edible
Oil Co.). (14) Photo: Protein tow containing 16,000
monoﬁlaments spread apart to show its ﬁbrous nature; other
tows in background (General Mills, Inc.). Address: Northern
Regional Research Lab., Peoria, Illinois.
3855. Encyclopaedia Britannica: Soybean. 1973. Chicago,
London, Toronto...: Encyclopaedia Britannica, Inc. 23
volumes. See vol. 20, p. 1037-39. [6 ref]
• Summary: An excellent overview of the soybean and
its history. Contents: History. Areas of production. Plant
characteristics. Cultivation. Uses. Uses in Industry. Address:
Chicago, Illinois.

3856. Fernando, G.W.E. 1973. Soya bean. The miracle
crop of the 20th century. In: Ceylon Meals for Millions
Foundation, ed. 1973. All about Soya Bean. Ceylon. 29 p.
See p. 13-20. Abstract in: Ceylon Assoc. Advancement of
Science, Proceedings, 29(1):69.
• Summary: Contents: Introduction. Recommended varieties:
Hernon, Tainung (RI), Bragg, TK No. 5, Improved Pelican.
Soya bean in multiple cropping programmes (“It produces
two to three times more protein per acre per day than most
other pulse crops”). Soil, climate and areas of production
(“All well drained soils of the Dry Zone are suitable for the
cultivation of the soya bean.” “Soya bean can withstand
short periods of drought and is not affected by excessive
moisture in the soil compared to most other pulse crops”).
Seed rate and spacing. Yields of soya bean. Oil and protein
content (of 5 varieties. The protein content is over 40% and
the oil content over 20%). Efﬁciency of land use for protein
production. Fertilizers. Inoculation. Pests and diseases.
Weed control. Storage. Uses of soya bean (defatted meal
for animal food, oil for industrial uses as a paint vehicle
or by condensation to alkyd resins, and for human food).
Production of soya bean milk (summary of research by
Malcolm C. Bourne). Crop budget: One acre of soya bean
(Cost of inputs, outputs, and gross surplus [gross proﬁt]).
The irrigated output is 2,200 lbs worth 90 cents per lb =
1,980. Irrigated input costs = 565. Gross surplus = 1415 per
acre.
“Experiments in Taiwan have shown that infants fed
on soya milk gained body-weight and height at a rate
comparable to that achieved by infants on cow’s milk...”
In 1967 a programme was initiated “at the Agricultural
Research Station, Maha-Illuppallama, where over 90
varieties were screened for their productivity under dry zone
[irrigated] conditions.” Five varieties are recommended.
Tables show: (1) Yields of six recommended varieties
of soybean from 1966/67 Maha Rainfed to 1972/73 Maha
Rainfed. The highest yields were all obtained during the
1969 Yala Irrigated season, ranging from 2708 to 2766 lbs /
acre.
(2) Efﬁciency of land use for protein production
(Source: Roy E. Martin, Soya Bean Digest Blue Book Issue,
March 1970, p. 27). Three columns give the name of the crop
or animal, average yield per acre, and pounds of protein per
acre.
Soya bean, 24.2 bu, 508 lb.
Other legumes, 20.7 bu, 293 lb.
Maize, 64.2 bu, 323 lb.
Wheat, 25.1 bu, 180 lb.
Milk, 2,780.0 lb, 97 lb.
Beef, 342.0 lb, 58 lb. Address: Asst. Director of
Agriculture (Research), Maha-Illuppallama.
3857. Rosen, G.D. 1973. Factors governing the use of soyabean and other oilseed proteins. In: J.W.G. Porter and B.A.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1366
Rolls, eds. 1973. Proteins in Human Nutrition. London and
New York: Academic Press. xi + 560 p. See p. 383-95. Chap.
25. [2 ref]
• Summary: Contents: The importance of economic factors.
Production inﬂuences. Protein-containing derivatives of
oilseeds. Non-protein factors affecting utilization. New
specialty products. Current and future competition for
oilseed proteins.
Table IV on p. 292 lists the “Use of some soya-bean
specialty products in the USA in 1969-70.” Figures are in
tons. Values in parentheses are in million dollars: Products:
Coffee whiteners 35,000 ($63.0; Relatively little soya-bean
material is used as yet in these materials due to inadequate
functional and ﬂavor properties), Industrial isolates 26,000
($12.5), Protein concentrates 18,000 ($7.5), Edible isolates
16,000 ($11.5), Textured soy ﬂours 13,000 ($7.5), Soya-bean
milk products 6,000 ($?), Soya-bean isolate meat analogs
1,500 ($3.2), Whipping isolates 600 ($1.0).
Applications: Pet foods 100,000, Industrial applications
70,000, Food aid programs 50,000, Baked goods 40,000,
Meat products 20,000, Other food uses 18,000, Calf-milk
replacers 10,000, Fermentation processes 6,000. The author
concludes: “Table IV refers to approximately 400,000 tons
of soya-bean-based specialty products in the USA, and
this should be compared with 17½ million tons of soyabean cakes and meals used in animal feeding.” Address:
Birchwood Lodge, The Birches, Farnborough, Kent,
England.
3858. Singh, K.B.; Gill, K.S. 1973. Soybean. Ludhiana,
India: Communication Centre, Punjab Agricultural
University. 22 p. Plus 3 leaves of plates. [1 ref]
• Summary: Contents: Introduction. Climatic requirements.
Soil. Rotation. Preparation of land. Manuring. Improved
varieties. Sowing: Good seed, seed treatment, seed
inoculation, time of sowing, seed-rate and spacing,
methods of sowing, depth of sowing. Control of weeds.
Irrigation. Diseases. Insect pests. Harvesting. Storage. Uses.
Conclusions. Appendix (15 recipes).
Recipes include those for soy milk, soy-curd (dahi),
soy-ﬂour, soy-dal and many Indian dishes. Page 12 notes:
“Soybean has wide industrial uses. Edible oil is used in
the manufacture of vanaspati. Reﬁned oil is used in the
manufacturing of a large number of products, such as
candles, electric insulations, fuel-oil, insecticides, greases,
resins, paints, soaps, varnishes, etc. The oil is also used
in the preparation of candy, ice-cream, chocolate coating,
rubber, cosmetics, etc. Crude soybean fatty acids are used in
manufacturing adhesive tape, lubricants, leather dressings,
typewriter ribbons, carbon papers, etc.” Address: 1. PhD,
Senior pulse breeder; 2. PhD, Prof. & Head, Dep. of Plant
Breeding, Punjab Agricultural Univ., Ludhiana, India.
3859. American Soybean Assoc. ed. 1974. Proceedings:

World Soy Protein Conference. J. of the American Oil
Chemists’ Society 51(1):47A-216A. Jan. Held 11-14 Nov.
1973 in Munich, Germany. 28 cm. [566 ref]
• Summary: Contents: Session I: World protein markets.
Session II: Soy protein products, their production, and
properties. Session III: Legal and regulatory aspects of soy
utilization in foods. Session IV: Utilization of soy proteins in
foods. Session V: Utilization of soy protein in foods. Session
VI: Nutritional aspects of soy protein foods. Session VII:
Future developments and prospects. Round-tables papers.
Registration list (directory of participants). Directory of
exhibitors and press.
Berwin Tilson, president of the American Soybean
Assoc., notes in the introduction (inside front cover): In
Oct. 1972 “It was felt that the time was right to gather
together top representatives from all areas affecting the soy
foods industry... 1,100 representatives from 47 countries
actually attended.” This was a pioneering and very
important conference. It was opened by the U.S. Secretary
of Agriculture Earl L. Butz, and senator Hubert Humphrey
delivered a memorable, inspirational address. Many
distinguished scientists and politicians also presented papers.
Exhibitors (inside back cover): Purina Protein
Europe (Brussels, Belgium). Archer Daniels Brussels
S.A. (Belgium). Cargill Inc. (Minneapolis, Minnesota).
McKee CTIP (Rome, Italy). Central Soya International
Inc.–Chemurgy Division (Brussels, Belgium), Alfa Laval
AB (Tumba, Sweden; soymilk equipment). Staley Europe
(Amsterdam, Holland). A/S N. Foss Electric (Hilleroed,
Denmark). Westfalia Separator AG (Oelde, West Germany).
A/S Nirg Atomizer (Soeborg/Copenhagen, Denmark).
Nabisco Inc.–Protein Foods Div. (Fairlawn, New Jersey).
Miles GmbH (Frankfurt am Main, Germany). Lucas Meyer
und Edelsoja GmbH (Hamburg, Germany). General Mills
Inc. (Minneapolis, Minnesota). Address: Hudson, Iowa.
3860. Harbor Plywood Corporation. 1974. Tacoma,
Washington: Plywood Pioneers Assoc. 11 p. Feb. [1 ref]
• Summary: This is No. 14 in a series of monographs on
the history of the West Coast plywood plants. The company
began on 15 May 1925. Bob Wuest has been Vice President
and General Manager of Harbor since its start in 1925.
“Almost on the eve of Christmas in 1934, Wuest startled the
plywood world by announcing the successful development of
a new type of Douglas ﬁr plywood made with a waterproof
hot-pressed resin adhesive. It was to become famous as
Super Harbord, the most signiﬁcant development in the
entire history of Douglas ﬁr plywood.”
Dr. James Nevin held a patent on a water-soluble
phenolic resin. “Exterior plywood heralded a new era for
plywood as it slowly gained nationwide acceptance for all
kinds of severe exposure uses–exterior siding, refrigerator
car lining, boat planking, farm structures, and many others.”
Production of Super Harbord began in January 1935.
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Industry test standards were adopted under the 1942
U.S. Commercial Standard, and panels meeting these
requirements were classiﬁed as “Exterior.” Address: Tacoma,
Washington.
3861. Gaston, W.W. 1974. Trends in soybean production.
Tennessee Valley Authority, Bulletin Y-69. p. 10-16. March.
Soybean: Production, Marketing, and Use.
• Summary: Contents: Introduction. First crushing in
England. Breeding emphasis. World production: U.S. and
Brazil lead in expansion. United States production: Factors
associated with soybean trends. Production in the South:
Good potential in South. Summary.
“The ﬁrst soybean crushing mill, constructed at Hull,
England, in 1908, marked the beginning of the modern
soybean era. After the Russo-Japanese War of 1904-1905 and
acquisition by the Japanese of an interest in the Manchuria
soybean industry, the Manchuria railway, and the port of
Darien, 9,000 tons of soybeans were shipped to England in
1908. Larger quantities were imported to European mills
from Manchuria from 1908 to 1926. After the importance
of soybean oil as a soap ingredient and soybean meal as a
protein feed was demonstrated, soybeans were imported
from Japan and Manchuria for crushing in England,
Germany, Denmark, Sweden, Norway, and Holland” (p. 10).
“Breeding emphasis: Emphasis has been placed on
breeding three major types of soybeans in the United
States. Early interest was on forage varieties and until
1940 production of soybeans for forage exceeded their
production as an oilseed on an acreage basis. More recent
research efforts emphasized high yields of beans with more
oil content and characteristics suitable for mechanical
harvesting” (p. 11).
Table 1 shows Soybean production in the world, U.S.,
and southern U.S. states from 1962 to 1973 (estimated). The
U.S. share of world production was 64.88% in 1962, rising
to a peak of 76.14% in 1969, then falling to about 74.26% in
1973.
“The loan rate for soybeans was found not to have a
signiﬁcant inﬂuence on changes in acreage planted. This was
expected, because the price received for soybeans exceeded
the loan rate by more than 5 cents per bushel in 17 of the 24
years included in the analysis. If the loan rate moves closer
to the actual soybean price during subsequent years, it could
be expected to have a signiﬁcant effect on soybean acreage”
(p. 14). Address: Senior Vice President, Gold Kist, Inc.,
Atlanta, Georgia.
3862. Toi, Koji; Kakuta, Akio. Assignors to Ajinomoto
Company, Inc. 1974. [Soybean protein ﬁlms]. Japanese
Patent 74 62,555. June 18. 3 p. Application ﬁled 18 Oct.
1972. (Chem. Abst. 81:154059k). [Jap]*
• Summary: Carboxymethylated soybean protein
yields good, thin packaging ﬁlms. Thus 12.8 parts

carboxymethylated soybean protein are stirred with 1.2 parts
sodium hydroxide and 100 parts water, then spread on a
paper.
3863. Toi, Koji; Kakuta, Akio. Assignors to Ajinomoto
Company, Inc. 1974. [Carboxymethylated soybean proteins].
Japanese Patent 74 76,782. July 24. 3 p. Application ﬁled 28
Nov. 1972. (Chem. Abst. 82:44977w). [Jap]*
• Summary: Carboxymethylated soybean protein salts as
hydrophilic agents for cosmetics, ﬁlms, ointments, and
polyester textiles.
3864. Stone, David E. 1974. Proﬁle: Francis E. Calvert
pioneer of soybean protein. Food Engineering 46(10):40, 42.
Oct.
• Summary: Francis Earle Calvert was born in 1912 in
Cambridge, Massachusetts. He was selected by Henry
Ford to be part of a special group attending Ford’s Wayside
Technical School in Sudburry, Massachusetts. There was
no tuition–a Godsend during the Great Depression. Then
he attended Ford’s Edison Institute at Dearborn, Michigan.
Calvert’s introduction to the soybean came directly
from Ford himself–in the early 1930s. One day the great
entrepreneur dropped in lugging a 100-pound sack of
soybeans, saying that there must be something valuable in
them since Orientals had been using them for 4,000 years.
He challenged the young students to ﬁnd out how to use
them.
He and his young co-workers at the Greenﬁeld Village
laboratory had developed a destructive distillation process.
It decomposed the soybeans using heat in a closed container.
Later Calvert helped to design a new solvent extractor for
soybean built like an Archimedes screw; it removed soybean
oil using a counter-current solvent. Soon Calvert, and
colleague Robert Boyer, were making spun protein ﬁbers for
upholstery in Ford cars, as well as plastic car parts.
Because soybeans were hard to get, the young men
had to grow their own. They planted several thousand acres
of soybeans, then had to develop mechanical equipment
to harvest them. Now they set out to adapt them to human
consumption. In 1936 the lab delivered fortiﬁed soymilk to
Dearborn families, made a soy sherbet that was sold in the
Ford employee cafeteria, and canned green soybeans for use
as a vegetable.
Why do soybeans have a bitter taste? Its a survival
mechanism.
The Drackett Corporation hired Calvert, and shortly
thereafter they purchased the Ford Textile Fiber Division.
They put Calvert in charge of basic protein research. In 1949
he was appointed research director at Drackett. In 1962
Calvert joined Ralston Purina Co. in special soy products
research. He retired in Aug. 1973. Address: Product Mgr.,
Food Protein Div., Ralston Purina Co.
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3865. Product Name: Gunther Whipping Proteins.
Manufacturer’s Name: Gunther Products Div., A.E. Staley
Manufacturing Co.
Manufacturer’s Address: Decatur, IL 62525.
Date of Introduction: 1974.
New Product–Documentation: Soybean Digest Blue
Book. 1974. p. 124. Gunther Products is now a division of
A.E. Staley. The Gunther plant is still in Galesburg. Staley/
Gunther is still the only source of soy whipping agents in
the world. Soya Bluebook. 1981. p. 70. Staley now has the
only listing in the Bluebook, with the plant still at Galesburg.
“Gunther whipping and foaming agents for food and
industrial use.”
3866. Novak, D. 1974. Several experiences from the
entomological laboratory OHS Hodonin Czechoslovakia.
Folia Facultatis Scientiarum Naturalium Universitatis
Purkynianae Brunensi Biologia 15(1):27. *
3867. Bims, Hamilton. 1975. Percy L. Julian’s ﬁght for his
life: The famous research chemist is stricken by liver cancer.
Ebony 30(5):94-104. March.
• Summary: Contains the best biography seen to date of Dr.
Percy Julian (1899-1975), with numerous photos of him and
his wife and children. Dr. Julian says that “nothing he has
done has been dearer to his heart than creation of a chemical
known as Compound S, a man-made cousin of the miracle
drug. Thousands of sufferers of rheumatoid arthritis regained
the use of their limbs after treatment with the drug, and it has
had a wealth of other uses. But the biggest reward for Dr.
Julian as a man has been the lessening of suffering which the
drug has made possible: relief from the excruciating pain of
arthritis. ‘I have had one goal in my life,’ he said recently,
‘that of playing some role in making life a little easier for the
persons who come after me.”
But starting in May 1974 Dr. Julian had to cut way back
on his work and start chemotherapy treatments because of
liver cancer. He has so little energy that he must sometimes
travel in a wheelchair.
Dr. Julian’s work has “produced over 100 patents,
including one for the synthesis of physostigmine (employed
in the treatment of glaucoma), and a means he developed
for the quantity production of two important hormones,
testosterine and progesterone. In addition, he isolated a
protein of the soybean which in time became the basis of a
ﬁre-ﬁghting solution used widely by the Navy in World War
II.”
Percy Julian grew up as the eldest of 6 children in
Montgomery, Alabama. His father was an intellectual, a
strict disciplinarian, and perfectionist who demand top
performance from his children. When Percy was a teen-ager,
his family moved to Greencastle, Indiana, where the children
all studied at DePauw University. Interested in organic
chemistry, Percy was valedictorian of his graduating class.

With the ﬁnancial assistance of an Austin fellowship, he
enrolled in Harvard University, where he ﬁnished near the
top of his graduating class. But he was not allowed to teach;
authorities feared southern white students might not accept
him. Then he studied with the famous chemist, Ernst Spaeth,
living in his home in Vienna, Austria. “Percy was awarded
his PhD at the University of Vienna in 1931, and for the
next several years resumed teaching in the ﬁeld. He went to
Howard University [in Washington, DC] as chairman of the
chemistry department and later taught at DePauw, his former
alma mater.” In his spare time he did laboratory research
on the synthetic production of the drug physostigmine,
important in treating glaucoma. He ﬁnally succeeded–and his
reputation began to spread.
“The Glidden Co., a Chicago manufacturer, had been
scouring the country for a research scientist to examine
the potential of the protein-rich soybean. When news of
his achievement reached Glidden ofﬁcials, Dr. Julian was
appointed as director of the company’s huge soya product
division.” The association lasted some 17 years, and Dr.
Julian was idolized by his employers and subordinates–
including chemist Edwin G. Meyer. “In the years ahead,
Dr. Julian found uses which had never been imagined for
soybean protein, including a new technique for the coating
of paper and an ingenious new chemical that was used as an
ingredient of Aero-Foam, the Navy’s ﬁre-ﬁghting solution...
Another of his successes was an imaginative technique by
which to mass-produce hormones... Many key hormones are
available in nature–via sterols produced in certain animals
and vegetables. The problem was simply that animal sterols
were incredibly sparse...
“Dr. Julian devised an imaginative new means by which
to ﬁlter the chemicals from soybean oil, providing quantity
production of two all-important hormones: testosterone
(male) and progesterone (female)... But Dr. Julian’s biggest
achievement was his synthesis of cortisone...
“The drug he created out of soybean sterols–called
Compound S–was distinguishable from cortisone in one way
only: its molecular structure lacked an oxygen atom in a key
position in its crystalized form. Luckily, however, earlier
studies had established that the body itself is capable of
replacing such an atom, rendering widespread treatment with
the drug a possibility.”
In 1950, when Dr. Julian and his wife bought a
sprawling estate in the virtually all-white community of
Oak Park, a suburb of Chicago, he was subjected to ongoing
racial harassment. “Even before the family moved into the
house, a mob of angry whites attempted to burn it to the
ground. A bomb was later placed on the lawn of the estate,
and years later still an anonymous writer threatened the lives
of the Julian children, Percy Jr., Faith and Rhoderic.”
“The scientist by then had resigned at Glidden and
founded Julian Laboratories, a string of pharmaceutical
businesses. Subsidiaries were established in Mexico and
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Guatemala, where the Mexican yam [Mexican barbasco] was
intensively researched for possible pharmaceutical uses. The
businesses thrived to such an overwhelming extent that the
aging Dr. Julian found the pressure overbearing. In 1964, he
sold most of his holdings to a Philadelphia [Pennsylvania]
company, Smith, Kline & French, for nearly $2.4 million.
“Today the Julians live in semi-retirement with their
only daughter Faith, a Spanish instructor. Despite illness
and age, Dr. Julian continues to head two companies, Julian
Associates and the Julian Research Institute, both in Franklin
Park, Illinois, where his studies are continuing. He is also
writing his autobiography.”
In Nov. 1974 Sigma Xi, a prestigious society of research
chemists, awarded him its Procter Prize for extraordinary
service to science and humanity.
3868. Reynolds, Barbara. 1975. Dr. Percy Julian dies at 76;
found many uses for soybean. Chicago Tribune. April 21. p.
C14.
• Summary: He died Saturday in St. Theresa Hospital in
Waukegan, Illinois [just north of Chicago]. One of his early
discoveries was “ﬁre-ﬁghting foam,” made from soybeans
and used to extinguish ﬁres on ships during World War
II. Also from soybeans, he developed a low-cost protein
compound for use as a paper coating (as to make glossy
paper) and synthetic cortisone for arthritis patients.
Born in Montgomery, Alabama [on 11 April 1899], the
son of a mail clerk and the grandson of a slave. In 1916 he
was admitted to DePauw University in Greencastle, Indiana,
as a “subfreshman” because his early education was deemed
deﬁcient. He waited tables, stoked furnaces, and played with
a jazz orchestra to help pay expenses at DePauw. Housing
discrimination on campus forced him to study in a fraternity
house attic. In 1920 he graduated Phi Beta Kappa and the
top student in his class. In 1926 he earned a master’s degree
in chemistry, then he found discrimination barring the door
to a doctorate in the USA. With help from the Rockefeller
Foundation, he went to the University of Vienna, where he
graduated with a PhD in 1931.
In 1936 he went to work for The Glidden Co. in
Chicago. “In 1954, he founded his own ﬁrm, the Julian
Research Institute in Franklin Park, with a branch in Mexico
City.” A portrait photo shows Percy Julian.
3869. Marsh, Robert Anthony; Carlton, Peter Choppongton.
Assignors to The Procter & Gamble Company (Cincinnati,
Ohio). 1975. Kosmetikum [Cosmetics]. German Patent
2,519,859. May 3. 27. 39 p. Issued 27 Nov. 1975. [Ger]
• Summary: These cosmetics contain soy proteins. Skin
moisture responds to soybean proteins in lotions and soaps.
This entire 39-page patent is typewritten.
Note: Soy is mentioned 36 times in this patent
in the forms “Sojaprotein” (soy protein), “einem
entfetteten Sojaprotein” (a defatted soy protein),

and “einem Sojaproteinderivat” (a soy protein
derivative), “Sojabohnenprotein” (soybean protein),
“Sojabohnen” (soybeans), “Sojabohnenöl” (soybean oil),
“Sojaproteinisolate” (soy protein isolate), “Sojaproteose”
(soy proteose), “Sojapepton” (soy peptone), “Sojaglobuline”
(soy globulin), “Sojaproteinderivate” (soy protein
derivative), “Soja-” (soya-) and “Sojaproteinisolat” (soy
protein isolate). Address: 1. Newcastle-upon-Tyne; 2.
Northumberland. Both: Great Britain.
3870. Musha, Soichiro; Takahashi, Y. 1975. Daizu
tanpakushitsu no gyôko katei o riyô suru suichu no biryô
kinzoku no hoshû [Studies on the enrichment of trace metals
utilizing the coagulation of soybean protein. I. Enrichment
of trace metals in water utilizing the coagulation of soybean
protein]. Bunseki Kagaku (Analytical Chemistry) 24(6):36570. June. [25 ref. Jap; eng]
Address: 1. Dep. of Applied Chemistry, College of
Engineering, Univ. of Osaka Prefecture, Mozuume-machi,
Sakai-shi, Osaka, Japan; 2. Industrial Research Labs., Kao
Soap Co., Ltd., 1334, Minato-yakushubata, Wakayama-shi,
Wakayama, Japan.
3871. Food Engineering. 1975. 70%-protein textured soy
concentrate is bland, versatile and economical [Response,
made by Central Soya Co.]. 47(7):29. July.
• Summary: Central Soya’s Chemurgy Division in Chicago
has developed Response, which it introduced at the IFT
show in Chicago. A “structured soy protein concentrate,”
it contains 70% protein on a dry weight basis, has a PER
of 2.1 to 2.2, and offers important beneﬁts in new product
development–very bland ﬂavor, light color, versatility,
relatively low end-use cost, and taste and textural integrity
under extreme processing conditions–as in retort processing.
Applications include seafoods, poultry, and fresh
salads. Conventional “textured soy ﬂours” cannot be used
successfully in these applications because of their darker
color and lack of structural stability in storage.
Available in 2 sizes, crumbles and chunks, with and
without color, it is packed in 25-lb multiwall bags with poly
liner.
Note: This is the earliest English-language document
seen (Nov. 2015) that uses the term “textured soy
concentrate.”
3872. Musha, Soichiro; Takahashi, Yoshihisa. 1975. Daizu
tanpakushitsu no [Enrichment of trace amounts of gold
in water utilizing the coagulation of soybean protein and
its determination by atomic absorption spectrometry and
emission spectrography. Enrichment of trace metals utilizing
the coagulation of soybean protein. II.]. Bunseki Kagaku
(Analytical Chemistry) 24(7):395-99. July. [22 ref. Jap]
• Summary: By adding ﬁxed amounts of soybean milk (the
collector), and delta-gluconic lactone (GDL; the coagulant),
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to a sample solution containing trace amounts of gold, then
heating the mixture to boiling in order to coagulate the
protein, 99% of the remaining gold could be recovered.
The coagulum (tofu) was separated from the suspension by
a centrifuge and burned to ashes using a low-temperature
plasma asher. Details for the optimum conditions are given.
“The proposed method was applied to the determination
of gold at the order of (0.01–1) parts per billion in the
sample solutions such as water, 3% NaCL water and
artiﬁcial sea water. This method was also applied to the
determination of gold in common salts.” Address: 1. Dep. of
Applied Chemistry, Faculty of Engineering, Univ. of Osaka
Prefecture, Mozuume-machi, Sakai-shi, Osaka, Japan; 2.
Industrial Research Laboratories, Kao Soap Co., Ltd., 1334,
Minato-yakushubata, Wakayama-shi, Wakayama, Japan.
3873. Food Product Development. 1975. Structured soy
concentrate is stable to freeze-thaw, retorted applications.
9(6):46. July/Aug.
• Summary: Response soy protein concentrates have a
moisture-free protein content of 70%, with 1% fat (max),
6% crude ﬁber, 7% ash, and 18% carbohydrates (max, by
difference). The line includes two sizes, crumbles (smaller)
and chunks, each available as uncolored or with added
caramel color. Bulk density for the crumbles is 22-26 pounds
per cubic foot, and for the chunks is 19-23 lb/cubic foot.
Response is available from Central Soya Co., Chemurgy
Div., Chicago.
3874. Chicago Tribune. 1975. Bland soy protein is more
blendable. Sept. 26. p. C7.
• Summary: At the time of spiraling meat prices several
years ago, the “versatile soybean stole the spotlight” by
helping harried housewives control their shopping bills.
There soybean-based extenders were seen as the answer to
extend beef, “which could overpower the strong bean ﬂavor.”
Food processors asked for a more bland extender that
could be used with other meats having more delicate ﬂavors.
In response, Central Soya Co. introduced Response, a soy
protein concentrate, this summer. The company’s Chemurgy
Division, with headquarters and research facilities at 1825
N. Laramie, says Response blends well with and absorbs the
ﬂavors of poultry, ﬁsh, shellﬁsh, pork, veal and lamb–as well
as beef.
Central Soya employs about 250 workers at its Chicago
plant, which has storage capacity for 2 million bushels of
soybeans, and produces a variety of soy protein products for
both food and industrial use.
A large photo shows home economist Marlys Bielunski
conducting tests on soy protein in Central Soya’s test kitchen
at 1825 N. Laramie.
3875. National Soybean Processors Association. 1975. Year
book and trading rules 1975-1976. Washington, DC. ii + 103

p.
• Summary: On the cover (but not the title page) is written:
Effective October 1, 1975. Contents: The National Soybean
Processors Association [Introduction and overview].
Constitution and by-laws. Ofﬁcers and directors. Executive
staff. Members. Standing committees. Food Protein Council.
Trading rules on soybean meal. Sales contract. Appendix to
trading rules on soybean meal: Ofﬁcial methods of analysis
(moisture, protein, crude ﬁber, oil {only method numbers
listed}, sampling of soybean meal {automatic sampler,
probe sampler}), ofﬁcial weighmaster application, semiannual scale report, ofﬁcial referee chemists (meal). Trading
rules on soybean oil. Sales contract. Deﬁnitions of grade
and quality of export oils. Soybean lecithin speciﬁcations.
Appendix to trading rules on soybean oil: Inspection, grading
soybean oil for color (N.S.P.A. tentative method), methods
of analysis (A.O.C.S. ofﬁcial methods): Soybean oil, crude;
soybean oil, reﬁned; soybean oil, reﬁned and bleached;
soybean oil for technical uses; soap stock, acidulated soap
stock and tank bottoms (only method numbers listed), ofﬁcial
weighmaster application, semi-annual scale report, ofﬁcial
referee chemists (oil). Soybean oil export trading rules.
Foreign trade deﬁnitions (for information purposes only).
The page titled National Soybean Processors Association
(p. ii) states: “The NSPA is the professional association of
America’s soybean processors. Its members process and
market more than 95 percent of all soybean crushed within
the continental U.S. From nearly 85 processing centers, in
every major soybean producing region of the nation, NSPA
members service America’s agricultural community.
“During the past crop year about 700,000,000 bushels
of soybeans moved through processing plants of NSPA’s
33 member ﬁrms. Approximately 60 percent of America’s
1.2 billion-bushel soybean crop is bought and processed by
NSPA members. Exporters account for another 32 percent
of the crop, and the remainder [8%] is returned to farms for
seed, feed, and residuals.” Also discusses industry programs,
soybean research, and international market development.
The section on ofﬁcers, executive committee, and board
of directors (p. 7-8) gives the name, company afﬁliation, and
phone number of each person. Ofﬁcers–President: Lowell
K. Rasmussen, Honeymead Products Co. Vice President:
John G. Reed, Jr., Continental Grain Co. Secretary: Stiles
M. Harper, Southern Soya Corporation. Treasurer: T.J.
Suelzer, Central Soya Co. Immediate past president: James
R. Spicola, Cargill, Inc. Executive Committee: Donald B.
Walker (‘77), ADM. James R. Spicola, Cargill. Thomas J.
Suelzer, Central Soya. John G. Reed, Jr., Continental. Martin
Hinby (‘76), Cook Industries.
Board of Directors (alphabetically by company; each
member company has one representative on the board):
Thomas H. Wolfe, Anderson, Clayton & Co. Donald B.
Walker, Archer Daniels Midland Co. George H. Heinz,
Buckeye Cellulose Corp. John Fallon, Bunge Corporation.
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James R. Spicola, Cargill, Inc. Thomas J. Suelzer, Central
Soya Co., Inc. John G. Reed, Jr., Continental Grain Co.,
Martin Hilby, Cook Industries. Joe C. Givens, Dawson
Mills. Alfred Jenkins, Delta Cotton Oil & Fertilizer Co.
John A. Dotson, Far-Mar-Co., Inc. Kenneth E. Sullivan,
Farmers Grain Dealers Assn. of Iowa. Donald M. Chartier,
Farmland Industries, Inc. Gaylord O. Coan, Gold Kist Inc.
Lowell K. Rasmussen, Honeymead Products Co. David C.
Thompson, Krause Milling Co. Kenneth J. McQueen, Land
O’Lakes, Inc. Floyd W. Brown, Lauhoff Grain Co. Kermit
F. Head, Missouri Farmers Assn.–Grain Div. James A.
Smith, National Protein Corp. Robert E. Hicks, Owensboro
Grain Co., Inc. Frank P. Perdue, Perdue Incorporated. John
H. Payne, Planters Manufacturing Co. William T. Melvin,
Planters Oil Mill, Inc. Theodore W. Bean, Quincy Soybean
Co. E.J. Cordes, Ralston Purina Co., W.L. Knoll, Riceland
Foods, Inc. J.D. Morton, Sherman Oil Mill. Stiles M. Harper,
Southern Soya Corp. James W. Moore, A.E. Staley Mfg. Co.
W.W. Moore, Swift Edible Oil Co. Preston C. Townsend,
Townsend’s Inc. Tyler Terrett, West Tennessee Soya Mill,
Inc.
Executive ofﬁce, Washington, DC: Executive Director,
Sheldon J. Hauck. Director, Public Affairs: Jack DuVall.
Administrative Asst.: Jean N. Sullivan. National Soybean
Crop Improvement Council: Robert W. Judd, Managing
Director. General counsel: Edward H. Hatton, Esq., Jenner &
Block, Chicago, Illinois.
Members (listed alphabetically by company; within
each company, ﬁrst the name of the ofﬁcial Association
representative {who is on the Board}, followed by the other
personal members listed alphabetically by surname. For
example, Archer Daniels Midland Co., the company with
the most personal members, has 24. After the name of each
personal member is given his address and phone number. In
the listing below, the number of personal members is shown
in parentheses after the name of each company, followed by
city and state of the various locations): Anderson, Clayton
& Co. (6); Phoenix, Arizona; Osceola, Arkansas; Jackson,
Mississippi; Vicksburg, Mississippi; Houston, Texas. Archer
Daniels Midland Co. (24); Decatur, Illinois; Galesburg,
Illinois; Granite City, Illinois; Fredonia, Kansas; Mankato,
Minnesota; Red Wing, Minnesota; St. Louis, Missouri;
Fremont, Nebraska; Lincoln, Nebraska; Kershaw, South
Carolina. Buckeye Cellulose Corp. (8); North Little Rock,
Arkansas; Augusta, Georgia; Cincinnati, Ohio; Memphis,
Tennessee. Bunge Corporation (5); St. Louis, Missouri;
New York City, New York; Cargill, Inc. (15); Gainesville,
Georgia; Cedar Rapids, Iowa; Des Moines, Iowa; Sioux
City, Iowa; Washington, Iowa; Chicago, Illinois; Wichita,
Kansas; Minneapolis, Minnesota; Fayetteville, North
Carolina; Memphis, Tennessee; Chesapeake, Virginia.
Central Soya Co., Inc. (11); Chicago, Illinois; Gibson City,
Illinois; Decatur, Indiana; Fort Wayne, Indiana; Indianapolis,
Indiana; Belmond, Iowa; Marion, Ohio; Bellevue, Ohio;

Delphos, Ohio; Chattanooga, Tennessee. Continental
Grain Co. (8); Guntersville, Alabama; Chicago, Illinois;
Taylorville, Illinois; New York City, New York; Cameron,
South Carolina. Cook Industries (12); Pine Bluff, Arkansas;
Emporia, Kansas; Marks, Mississippi; Memphis, Tennessee.
Dawson Mills (3); Dawson, Minnesota. Delta Cotton Oil &
Fertilizer Co. (1); Jackson, Mississippi. Far-Mar-Co., Inc.
(1); St. Joseph, Missouri. Farmers Grain Dealers Assn. of
Iowa (Cooperative), Soybean Processing Div. (1); Mason
City, Iowa. Farmland Industries, Inc. (3); Van Buren,
Arkansas; Sergeant Bluff, Iowa; Kansas City, Missouri. Gold
Kist Inc. (3); Atlanta, Georgia. Honeymead Products Co. (3);
Mankato, Minnesota. Krause Milling Co. (2); Milwaukee,
Wisconsin. Land O’Lakes, Inc. (3); Fort Dodge, Iowa;
Sheldon, Iowa. Lauhoff Grain Co. (1); Danville, Illinois.
Missouri Farmers Assn.–Grain Div. (4); Mexico, Missouri.
National Protein Corp. (2); Champaign, Illinois; Chicago,
Illinois. Owensboro Grain Co., Inc. (1); Owensboro,
Kentucky. Perdue Incorporated (2); Salisbury, Maryland.
Planters Manufacturing Co. (2); Clarksdale, Mississippi.
Planters Oil Mill, Inc. (1); Rocky Mount, North Carolina.
Quincy Soybean Co. (4); Quincy, Illinois. Ralston Purina Co.
(8); Bloomington, Illinois; Lafayette, Indiana; Iowa Falls,
Iowa; Louisville, Kentucky; St. Louis, Missouri; Raleigh,
North Carolina; Memphis, Tennessee. Riceland Foods, Inc.
(8); Helena, Arkansas; Stuttgart, Arkansas. Sherman Oil
Mill (1); Fort Worth, Texas. Southern Soya Corp. (1); Estill,
South Carolina. A.E. Staley Manufacturing Co. (8); Decatur,
Illinois. Swift Edible Oil Co., Div. of Swift & Co. (1);
Chicago, Illinois; Townsend’s Inc. (2); Millsboro, Delaware.
West Tennessee Soya Mill, Inc. (1); Tiptonville, Tennessee.
Associate Members: Anderson Clayton Foods,
Dallas, Texas. Best Foods Div. of CPC International Inc.,
Englewood Cliffs, New Jersey. Canadian Vegetable Oil
Processing Co., Hamilton, Ontario, Canada. Capital City
Products Co., Div. of Stokely-Van Camp, Inc., Columbus,
Ohio. I.H. French & Co., Champaign, Illinois. General
Mills, Inc., Minneapolis, Minnesota. Glidden-Durkee, Div.
of SCM Corporation, Chicago, Illinois (Gerald J. Daleiden).
Grain Processing Corp., Muscatine, Iowa (H.P. Woodstra).
Hartsville Oil Mill, Hartsville, South Carolina (Richard A.
Koppein). Humko Products, Memphis, Tennessee. HuntWesson Foods, Inc., Fullerton, California. Kraft Foods Div.
of Kraftco Corp., Chicago, Illinois. Lever Brothers Co.,
New York City, New York. Maple Leaf Mills Ltd., Toronto,
Ontario, Canada (W.G. Milliken). Procter & Gamble Co.,
Cincinnati, Ohio. Quaker Oats Co. (The), Chicago, Illinois.
Schouten International, Inc., Minneapolis, Minnesota.
Southern Cotton Oil Co., New Orleans, Louisiana. Southern
Feed Ingredients Co., Memphis, Tennessee. Wilsey Foods,
Los Angeles, California.
Standing committees: For each committee, the
function of the committee, the names of all members
(with the chairman designated), with the company and
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company address of each are given–Crop Improvement
Council. Meal trading rules. Oil trading rules. Safety and
insurance. Soybean Research Council. Technical. Trafﬁc and
transportation. Food Protein Council (Objective and rules
adopted 3 March 1971, amended 5 Nov. 1971). Address:
1800 M St., N.W., Washington, DC 20036. Phone: (202)
452-8040.
3876. Boyd, M.M.; Healy, B.; Bruxvoort, B. 1975. Soybean
oil as an alternative fuel. Ames, Iowa: Iowa State University.
Internal Report, AM 490P. *
3877. Baldwin, Richard F. 1975. Plywood manufacturing
practices. San Francisco, California: Miller Freeman
Publications. 260 p.
• Summary: The early years of the plywood industry were
1905-1935; the years of growth to maturity were 1936-1955.
Standardization accompanied maturity. The need arose in
the late 1930s for a better plywood glue. Soybean glue was
essentially the only protein glue used in interior ﬁr plywood.
In about 1932 the plywood hot press began to appear in
some U.S. plants. The hot press process, used extensively
in Europe, had advantages over the cold press process with
similar glues in that it gave a glue line with greater water
resistance and a shorter press cycle.
The ﬁrst water proof glue used in the US was introduced
by a German ﬁrm, T. Goldschmidt. It was a phenolformaldehyde resin requiring a temperature of about 300ºF to
cure properly. It was a truly waterproof glue.
During World War II the demand for plywood for
exterior cladding of wooden aircraft and marine craft
increased so rapidly that a large number of US mills
converted to hot press and synthetic phenolic glues. The
plywood producers had discovered that phenolic resins had
the greatest durability for the least cost.
The plywood industry moved from Washington to
Oregon since the biggest trees and best forest lands in
Washington had all been logged. The trees were gone.
Logs were sometime preheated with steam or hot water
(moist heat) before barking (= peeler block preconditioning).
This practice may have been revived in late 1950s, but after
barking?
In the decade following World War II, ﬁr plywood
became one of the fastest growing industries in America.
Note that this book doesn’t mention Nevins at all!
Southern pine plywood plants began in the early to mid
1960s.
Veneer peeling operates at speeds of 1000 feet per
minute = 16.7 feet per second.
The historical part of this book ends on page 40.
In the lathe is a knife.
The industry now uses three types of glue: 1. Protein or
interior mix based on blood-soya ingredients. 2. A phenolic
resin-based exterior mix. 3. Urea-formaldehyde glue usually

used for hardwood paneling. The ﬁrst two represent the
lion’s share of the softwood plywood adhesives. So soy was
still used in 1975. Who makes it? Monsanto? How much per
year?
A clipper or veneer clipper is a machine used to cut the
veneer ribbons or sheets into speciﬁed widths.
A barker (not debarker) is the machine used to remove
the bark from the logs.
Phenolic resins are synthetic, petrochemical-based
adhesives used in the manufacture of hot pressed plywood.
Address: USA.
3878. Circle, Sidney J. 1975. Resume and publications.
Richardson, Texas. 3 p. Unpublished manuscript. [30 ref]
• Summary: Page 1 is the author’s personal resume.
Education: He received his B.S. in chemistry (with Phi Beta
Kappa) in 1934 from the Univ. of Chicago, Illinois, his M.S.
in chemistry in 1939 from the Univ. of Illinois, Urbana, and
his PhD in chemistry from the Univ. of Chicago in 1941.
Employment: 1937-42–U.S. Regional Soybean Laboratory,
Urbana, Illinois; Research chemist. 1942–Northern Regional
Research Laboratory, Peoria, Illinois. 1942-45–Hiram
Walker & Sons, Peoria, Illinois; Research chemist. 194558–Glidden Co., Chemurgy Div., Chicago, Illinois; Head,
protein research. 1958-67–Central Soya Co., Chemurgy Div.,
Chicago, Illinois (Purchased by Central Soya from Glidden);
Assoc. Director, protein research. 1967-75–Anderson
Clayton Foods, Richardson, Texas; Director, Protein
Research.
Pages 2-3 list 30 of the author’s main publications.
Address: Director, Protein Research, Anderson Clayton
Foods, W.L. Clayton Research Center, Richardson, Texas.
3879. Moncrieff, R.W. 1975. Man-made ﬁbres. 6th ed. New
York and Toronto: John Wiley & Sons. A Halsted Press
Book. 9 + 1094 p. See p. 289-90. 23 cm.
• Summary: Today, the nylons, the polyesters, and the
acrylics are the dominant ﬁbers, having replaced large
amounts of cotton and wool. In part 2 of this book, titled
“Fibres Made from Natural Polymers,” chapter 8, “The
ﬁrst rayons” (p. 157-61) notes that the ﬁrst rayons were
developed, starting in the 1830s, as “artiﬁcial silk” from
natural sources of cellulose, especially wood-pulp. The
ﬁrst practical process for making artiﬁcial silk (later called
rayon) was invented by Count Hilaire de Chardonnet and
patented in 1885; large amounts of Chardonnet silk were
ﬁrst produced starting in the 1880s. The process for making
viscose rayon was discovered in 1891 by C.F. Cross and E.J.
Bevan, then patented in 1892. “The greatest single factor in
the development of the viscose process has undoubtedly been
the support given to it by Courtaulds, Ltd. The pioneer work
was undoubtedly carried out by Courtaulds, Ltd., who not
only founded and developed an important new industry, but
also introduced it to America under the name “The American
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Viscose Co.” In 1900 world production of viscose rayon was
about 1,000 tons. In 1920 it as 15,000 tons and in 1940 it
was 1,100,000 tons. Note: Courtaulds, Ltd. was a pioneer in
making a spun soy protein ﬁber named Kesp for food uses in
the UK, starting in 1973.
Chapter 17 in Part 2, titled “Casein ﬁbres” (p. 307-09)
discusses Lanital, Aralac, Fibrolane, and Merinova. In 1904
Todtenhaupt disclosed a method of making casein ﬁlaments,
but they were brittle and lacked sufﬁcient resistance to water
to withstand wet processing. Early attempts by him and
others to make a commercially successful casein ﬁbre were
unsuccessful, and it was not until 1935 that the problem was
really solved by an Italian named Ferretti, who conducted his
research from 1924 to 1935. He succeeded in making pliable
ﬁbres with certain wool-like characteristics. The Italian
rayon manufacturer Snia Viscosa purchased Ferretti’s patents
and began large-scale production of casein ﬁbre, named
Lanital (lana means “wool” in Latin) from milk. In 1937
they made 1,20 tons Lanital.
Chapter 18 in Part 2 is titled “Ardil, Vicara, Soybean.” It
is very similar to the same chapter in the 1963 edition. Ardil
ﬁber is made from peanuts (groundnuts), and Vicara from
corn (maize) protein.
Chapter 19 discusses nylon, which was a product of
the genius of Wallace H. Carothers. This brilliant organic
chemist left his academic life at Harvard University to
undertake fundamental research work in 1928 with the huge
American chemical combine of E.I. du Pont de Nemours
& Co. He was interested in ﬁbers made of polyesters and
polyamides. By 1938 the du Pont Co. was making nylon
at a small pilot plant in Wilmington, Delaware. In the UK
this ﬁber is spun by I.C.I. Ltd. (the huge chemical combine)
at Doncaster, Pontypool, and Gloucester. Address: United
Kingdom.
3880. Silverstein, Alvin; Silverstein, Virginia B. 1975.
Beans: All about them. Englewood Cliffs, New Jersey:
Prentice-Hall, Inc. 86 p. Illust. by Shirley Chan. Index. 22
cm. Summarized in Soybean Digest, Sept. 1975, p. 43. [7
ref]
• Summary: This excellent book for children discusses beans
in legend and history, how to grow them, and their future as
a low-cost protein supplement. Includes experiments, bean
recipes, and games.
Contents: Beans. The story of beans. The history of
beans. Beans in legend and lore. The life story of the bean.
Kinds of beans. Beans in the garden and the marketplace.
Beans for the future. Fun with beans. Beans for good eating.
Page 2: “Kuan Yu, a great war god in Chinese folktales,
was a bean curd [tofu] seller in his youth.”
Pages 12-13, a brief (and partially accurate) history of
the soybean, begin: “Soybeans are native to eastern Asia.
The oldest written records of them date back to 2838 B.C.
[sic], when Emperor Shen Nung of China wrote a description

of the plant.” Also mentions: The ﬁve sacred grains, soybean
“milk,” tofu, yuba, [soy] sauces, soybean paste, soybean
sprouts, soybean oil, Engelbert Kaempfer, ﬁrst introduced
“to the United States around 1800 when a ship brought some
to Philadelphia [Pennsylvania], Commodore Perry (1854),
USDA tested about 10,000 different kinds. Now soybeans
are the number one U.S. cash crop, accounting for more
then 75% of the world’s soybean supply. Soybeans are used
as foods for humans (in the form of oil, ﬂour, soy sauce,
“milk substitutes, and meat substitutes and ‘extenders’”) and
feeds for animals. They are also used in the manufacture of
more than 250 industrial products, including paints, soaps,
lubricants, adhesives, and fertilizer.
Page 16: “In China, beans were a good luck symbol.
A person who wore a string of soybeans hidden around his
neck was believed to possess magic powers to do amazing
feats. Three dark soybeans soaked in sesame oil for three
days were used to foretell the future.”
The chapter “The life story of the bean” (p. 18-29) gives
(with illustrations) a simple and accurate description of the
bean seed and how it grows, discussing the hilum or seed
scar, the micropyle or tiny hole at one end of the hilum, the
seed coat, the two cotyledons in which food for the young
growing plant are stored, the embryo nestled (a plant in
miniature) between the cotyledons, with its two tiny leaves
(the plumule), a little root (the radicle), and a stemlike part
connecting them (the hypocotyl). When the seed is planted,
and it germinates or sprouts, the “embryo root pokes its tip
out through the micropyle and grows out into the soil. Tiny
root hairs form along the growing root. They take in moisture
and dissolved minerals from the soil.” The hypocotyl grows
until it “suddenly pushes up out of the soil–the ﬁrst part of
the seedling to emerge. It is bent over, for the cotyledons are
still buried in the soil.” The hypocotyl continues to grow.
In a day or so the seed coat splits, then the top of the plant
pops up out of the soil. “The empty seed coat is left behind,
buried beneath the surface.” Now the young bean seedling
is growing straight up. The two seed leaves at the top unfold
and grow quickly. Below them on the stem are the two
cotyledons. As sun shines on the growing plant, its leaves,
cotyledons, and stem begin to turn green–a turning point in
the life of the plant.
For a while, the growing plant takes the food it needs
from the reserves stored in the two cotyledons. But as these
reserves are used up, they shrivel and ﬁnally fall off. Now
the young plant must create its own food using chlorophyll
and photosynthesis.
Chlorophyll traps energy from the sun. When examined
under a magnifying glass, one can see that the surface of
a plant leaf contains many tiny openings called stomates,
which are usually open during the day and closed at night.
“When the stomates are open, gases from the air pass freely
in and out.” Air is about 80% nitrogen, 20% oxygen, plus
smaller amounts of carbon dioxide, water vapors, and
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others gases. In the leaves, “carbon dioxide and water are
combined, using the sunlight energy trapped by chlorophyll,
into sugar, starches, and other complicated chemicals.
Scientists call this process photosynthesis (photo means
light, and synthesis means a putting together).” The byproduct, oxygen, passes out into the air through the stomates;
it is the gas that humans and other mammals need to breathe.
Describes the underground activities related to plant
growth, nodules, bacteria that live symbiotically in the roots
and ﬁx ammonia and nitrogen. Also describes the bean
ﬂower, its parts, self-pollination, the key role of bees, and
how the seeds are formed from the ﬂower.
The chapter “The soybean–Number one” (p. 36-39)
describes the current status of the soybean in the USA.
The chapter “Beans for the future” discusses modern
developments such as CSM, soyfoods such as sufu, tempeh,
miso, spun soy protein ﬁbers, soybean meat analogs, textured
vegetable protein (TVP).
When a bean seed sprouts, how does it know which
way is “up”? “Could you ever get a seedling with its roots
pointing up in the air and its shoot poking down into the
soil?” Supposing you cut off all sunlight? No, plants have
a built-in gravity sense which scientists call “geotropism.”
A plant hormone called an auxin causes the plant to bend
upward–and toward the light (heliotropism). In 1888, the
symbiotic partnership between legumes and nitrogen ﬁxing
bacteria was ﬁrst discovered by Hellriegel and Wilfarth.
There are short-day plants, long-day plants, and day-neutral
plants; ﬂowering will not begin until the length of days
and nights is just right (p. 54-59). Bean recipes (p. 70-75).
Address: 1. Prof. of Biology, Staten Island Community
College, New York City; 2. Translator of Russian scientiﬁc
materials.
3881. Boyer, Robert A. 1975? Resumé of Robert A. Boyer.
Dunedin, Florida. 3 p. Undated. Unpublished manuscript.
• Summary: Born 30 Sept. 1909 in Toledo, Ohio. Personal
history: Lived in Toledo area until 1916. Lived in Detroit
[actually Royal Oak], Michigan until 1923 [His father
worked in the accounting dept. of the Ford Motor Co.
in nearby Highland Park]. Moved to South Sudbury,
Massachusetts, and lived at Wayside Inn [where his father
was business manager] until 1927. Returned to Detroit,
where he lived until 1943. Lived in Cincinnati, Ohio, 1943 to
1963. Lived in St. Louis, Missouri until 1972. Have lived in
Dunedin, Florida since 1973.
Educational background: Attended grade schools in
Toledo and Detroit. Attended high school in Framingham,
Massachusetts, graduating in 1927. Attended Henry Ford
Trade School 1927-1929. From 1929-1933 attended Edison
Institute of Technology at Greenﬁeld Village, Dearborn,
Michigan. This was the school founded by Henry Ford and
Thomas Edison as a school for inventors.
“Work experience: 1933–Research studies at Edison

Institute gradually became more and more involved in Ford
Motor Co. research projects. The Main Lab. at The Edison
Institute was absorbed by the Ford Motor Co. Since I was
directing the work at the time, as Manager, I became a Ford
employee.
“The main purpose of the Lab. was to develop industrial
products from farm crops. Thereby providing new outlets for
the farmers hard hit by the ‘Great Depression’. One of the
most publicized projects was our work with soybeans.
“In the 1930’s the soybean was practically an unknown
crop in the U.S. Today it is the second largest cash crop in
America. A great deal of the credit for its tremendous growth
goes to the Ford Motor Co. and our research.
“Due to World War II, all activity of a non-military
nature was terminated, which included our work with the
Soybean.
“After the war, The Ford Motor Co. did not resume
its work on the soybean. I continued the research,
independently, and in 1951 I obtained a pioneer patent on
texturized vegetable protein. A second major patent was
granted in 1954.
“In 1951 I started a consulting business based on soy
and other proteins.
“Within a few years several of the largest food ﬁrms in
the world took out licenses from me on my patents.
“The rest is history. The soybean is now an important
agricultural commodity throughout the world, and is playing
a major role in feeding the world’s population.
“1970’s “I decided to retire and gradually began to terminate my
consulting contracts.
“Today, except for a few patent infringement suits
where I appear as an ‘expert witness’, I am fully retired, and
enjoying worldwide travel.” Address: Dunedin, Florida.
3882. Giovanna, Jasper Di. 1975? My recollections of I.D.
[“Ike”] Sinaiko and early history of Illinois Soy Products Co.
Illinois? 22 p. Undated. Unpublished typescript.
• Summary: In early 1935 Jasper saw a news story in the
newspaper in Springﬁeld, Illinois, stating that a man from
Madison, Wisconsin, named Isaac Sinaiko had purchased an
old ﬂour mill and warehouse located near The Springﬁeld
Stock Yards. It said that Mr. Sinaiko, together with certain
associates, intended to install machinery and equipment and
remodel the building to accommodate a soybean processing
business.
The U.S. was still in the throes of the terrible 1929 to
1937 Depression. Jasper, who had only part-time work,
was looking for a better job. At the time he was doing
stenographic work, light bookkeeping, and other secretarial
work. Through Mr. Rankin, superintendent of the Springﬁeld
Stock Yards, he got in touch with Ike Sinaiko–who called
him to say that he would soon need a stenographer-clerkbookkeeper. They met at Jasper’s ofﬁce in Springﬁeld
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and Jasper began to send out letters to potential customers
advising them of the new business; each contained samples
of soybean meal and soybean cake.
The new company, named Illinois Soy Products Co., was
incorporated under the laws of Delaware. Associated with
Ike in the company were his father, Alex, and his brother,
Joe. A little later an attorney, Carl Sorling, an attorney in
Springﬁeld, also joined. Carl had a very successful law ﬁrm,
apparently specializing in corporate law.
The president and managing of the company was I.D.
Sinaiko. His father, Alex, still lived in Madison, Wisconsin,
but come to Springﬁeld often and spent time at the plant
during construction and installation. Joe Sinaiko was Ike’s
elder brother. He also had a younger brother, Arlie, who
was an eye, ear, nose, and throat doctor. Joe Sinaiko lived
in Cedar Rapids, Iowa, where he ran the Iowa Milling Co.,
a soybean processing plant which he owned. “Joe Sinaiko
was one of the ﬁrst soybean processors in the State of Iowa
and one of the earliest in the United States.” In Madison,
Wisconsin, the home of the Sinaiko family, the Sinaikos had
operated a feed store and feed jobbing business. But, in the
early days, Joe Sinaiko was the only family member who
had experience with soybeans and soybean processing. In
the early days Joe had also manufactured feeds, and at times
soap. “In Iowa Joe had a large recognition and enjoyed a big
following. He was lovingly referred to in certain circles as
‘Iowa Joe.’”
While the plant was being remodeled and the machinery
installed, Alex and Joe Sinaiko spent a great deal of time in
Springﬁeld. They guided the activity and worked closely
with Ike. Since Ike had little real experience with soya
processing, and Jasper had absolutely none, Joe spent
much time patiently teaching them. They began to order
booklets, circulars, and other information on soybeans from
the University of Illinois Agricultural Experiment Station,
the U.S. Department of Agriculture in Washington, DC, the
National Soybean Processors Association, etc.
As the plant opening approached, Ike hired a traveling
salesman, Matt Carrigan, to call on the trade and also to
solicit soybean meal and cake business. The machinery
being installed for soybean processing was made largely
by the V.D. Anderson Co. of Cleveland, Ohio. Anderson’s
representative in the Illinois area, John Lundberg,
contributed his experience and knowledge. The original
machinery included three “Duo Expellers,” which each
crushed or pressed 350 bushels of soybeans per day, for a
total of 1,050 bushels/day.
In 1935 the soybean industry in the USA was in its
infancy. Most of the soybeans were yellow, but some black
or brown soybeans were grown for hay. The latter were
considered inferior for processing since they contained 1-2%
less oil and because the dark skins discolored the yellowish
soybean meal. “Some buyers seeing the dark specks got the
idea that the meal had been adulterated.”

The Sinaiko’s hired James Schlesinger to be plant
superintendent. His son-in-law, Gordon Cruikshank, who
worked for the C&IM Railway Co., gave Ike and Jasper
much valuable help concerning rates and the use of “Milling
in Transit” billing of soybean meal. Much money was
involved in proper application of “transit billing” and rates.
“In the fall of 1935 processing started at the Illinois Soy
Products Company. Prices for soybeans were between 50¢
and 60¢ per bushel. I believe our starting base wage rate for
laborers was 25¢ per hour and for skilled men up to 45¢ per
hour. ‘Skilled’ men would be maintenance men, millwright,
and expeller operators.
“I soon learned that Ike Sinaiko was a man of high
character, soft-spoken, keen of mind and with a friendly
disposition. He was a charitable and also religious man. He
quickly made friends in business circles and also in personal
activities. He became active in his church. Also, Ike’s wife
Ruth was very well liked and made friends readily... He was
well liked by his ‘peers’ in the Soybean Industry.
“Inasmuch as the soybean industry was very young
at the time, a good deal of effort was needed to induce
farmers to plant more soybeans. We had also to disseminate
information to buyers of Soybean Meal as to how to feed
successfully the soybean meal to cattle, hogs, chickens,
turkeys etc.” (p. 5)
Ike started a plan of trading soybean meal for
soybeans on a pound for pound basis. This appealed to
soybean growers and helped the company, which was
proﬁtable for two or three years. However when oil prices
began to increase relative to meal prices the practice was
discontinued.
“I learned a lot from Ike because of the gentle way he
responded to angry shippers who were disturbed by grade
discounts. Ike had a pleasing manner with customers and
potential customers. He was always generous, but not overly
so.”
“Ike had a wonderful way with children. He was very
democratic with employees and soon earned their friendship
and respect.” A long story follows of how he helped Albert
Cresswell and his family (p. 6).
Both Ike and Joe were very wise and skillful in
capitalizing on the movement of markets. They had a knack
of buying and selling at the right time. Ike illustrated this
many times to the proﬁt of Illinois Soy Products Co.–which
was a success right from the ﬁrst year. Another factor was
the expanding livestock and poultry industries; demand for
soybean meal in feeds was greater than the supply.
The soybean meal made by the company was sold under
the brand name of “Illini,” a good choice for a processor
located in Illinois. “Although the Illinois Soy Products
Company was the only soya processing plant in Springﬁeld
there were 3 large competitors in Decatur, Illinois: A.E.
Staley Mfg. Company, Archer Daniels Midland Company,
and the Shellabarger Soybean Processing Company. Allied
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Mills was located at Taylorville, Illinois just 26 miles
away. Funk Brothers Seed Company had a soybean plant at
Bloomington, Illinois. Ralston Purina Company operated at
St. Louis, Missouri; Glidden in Chicago. There was also a
plant in Quincy, Illinois, but I have forgotten the owners of
that plant. Ike soon became on good terms with the operators
of those plants and they sometimes loaned us machinery
parts and gave us information regarding what to do about
problems. Of course, Joe Sinaiko was daily in touch with
Ike and was extremely helpful with machinery, loan of
personnel, and when needed loans of money. Ike had great
respect for Joe and also Love.”
The company soon began to expand, adding several
larger Anderson expellers. Ike and Ruth built a new, beautiful
and spacious house in southwest Springﬁeld, adjacent to
Washington Park. Ike began to travel more, both on business
and for pleasure. He took his family to Israel, Europe, and
Havana, Cuba–leaving Jasper in charge. Ike suffered from
asthma, and all the dust around the soybean plant made it
difﬁcult for him to breathe properly. He cleared his throat
frequently, and occasionally hinted that he would like to get
away from the Illinois humidity. Continued.

1,000 tonnes of soyabean and rice valued at about Rs. 60
lakhs [1 lakh = 100,000 rupees] annually. The products are
expected to ﬁnd an easy market with vegetable ghee and
soap manufacturers in the country. Deoiled cakes are also in
demand in foreign countries. The unit hopes to earn foreign
exchange of about Rs. 25 lakhs by exporting the deoiled
cakes.
“The Uttar Pradesh Financial Corporation has assisted
in the establishment of the unit by granting long term loans
amounting to Rs. 1,178,000.”
“The Rs. 25–Lakh project will initially provide
employment to 150 persons.”

3883. Carroll, Alban David, Jr.; Schisler, Lee C. 1976.
Delayed release nutrients for mushroom culture. U.S. Patent
3,942,969. March 9. 17 p. Application ﬁled 21 May 1974. 10
drawings (all graphs). [5 ref]
• Summary: Denatured protein is used as a nutrient
supplement for stimulating the growth of mushroom
mycelium. The supplement is mixed into the compost
growing medium before or shortly after spawning. A
synergistic effect is attained by mixing a vegetable oil, or ﬁsh
oil, with the denatured protein.
Note: Soy is mentioned 27 times in this patent, as
“soybean,” “soybean protein grits,” “whole soybeans,”
“soybean meal,” “ground soybean” and “formaldehyde
denatured soybean protein grits.” Address: 1. Hartz Road,
R.D. 3, Fleetwood, Pennsylvania 19522; 2. 317 S. Spark St.,
State College, Pennsylvania 16801.

3887. Carr, Roy A. 1976. Degumming and reﬁning practices
in the U.S. J. of the American Oil Chemists’ Society
53(6):347-52. June. [4 ref]
• Summary: Contents: Introduction. Raw materials:
utilization, quality. Primary puriﬁcation processes.
Degumming. Reﬁning: caustic soda process, crude oil
storage and preparation, caustic storage and preparation,
caustic-oil mixing, soap-oil separation, water-washing,
vacuum drying and storage. Control.
Figures: (1) Bar chart: Estimated world production of
vegetable oils in 1985 from 1965-73 trends (in million metric
tons). The top 4 are soybean (33.7% of total), sunﬂower
(13.4%), rapeseed (10.1%), and palm (10.0%). Peanut oil is
no. 7 (7.4%).
(2) Bar chart: U.S. utilization of vegetable oils in 1974
(in million metric tons). The top 4 are soybean (71.5%),
cottonseed (10.2%), lauric (7.0%), and corn (5.2%). Peanut
oil is no. 6 (1.5%). The total is 4.60 million metric tons.
(3) Chemical formula: Natural antioxidants: alphatocopherol.
(4) Flow diagram: Primary crude oil processing system.
The name of each piece of equipment is given.
(5) Chemical formulas: Phosphatides.
Phosphatidylcholine. Phosphatidylethanolamine.
(6) Flow diagram: Degumming crude soybean oil. Each
piece of equipment is named.
(7) Flow diagram: Primary reﬁning system (U.S.). (8)
Crude oil storage and preparation. HE = heat exchanger. FIC
= ﬂow indicator controller.
(9) Flow diagram: Caustic storage and preparation,
(10) Flow diagram: Crude oil mixture treatment.

3884. Financial Times (London). 1976. Ingelcoat 1050 is
a soy based protein found to have adhesive applications.
March 16. p. 10. *
• Summary: Made by Bjurman & Co., AB (Malmo,
Sweden), the adhesive is stable in price and quality, and
capable of replacing traditional glues used in tube winding.
3885. Oils and Oilseeds Journal (Bombay). 1976. Terai
soyabean oil unit on stream. 28(3):25. Jan/March.
• Summary: “The ﬁrst industrial unit set up in private sector
in the Terai region to produce rice bran and soyabean oils
and deoiled cakes has been commissioned.
“The unit will have a daily processing capacity of 30
tonnes and work for 330 days in a year. It will thus process

3886. Andres, Cal. 1976. Soy isolate imparts functionality of
caseinates: 2 way cost reduction–lower usage–lower cost per
pound. Food Processing (Chicago). June. p. 75-76.
• Summary: Cenpro G, which has been developed
speciﬁcally for use in coffee whiteners and whipped
toppings, is available from Central Soya Co., Chemurgy
Div., 1825 N. Laramie, Chicago, Illinois 60639. Three color
photos show ready to serve products that contain Cenpro G.
Address: Associate Editor.
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(11) Flow diagram: Reﬁning centrifuge (RC). FIC–Flow
indicator controller.
(12) Flow diagram: Water washing, drying, storage.
HE = heat exchanger. WC = water-wash centrifuge. VD =
vacuum dryer. FIC = Flow indicator controller.
Tables: (1) Phosphatide content in crude oils: The top
4 are soybean (1-3%), corn (1-2%), cottonseed (1-2%),
rapeseed (0.2-2%).
(2) Degumming in the De Laval SRPX-317: oil
discharge, gums, degummed oil heat break.
(3) Crude oil preparation conditions. (4) Caustic
preparation conditions.
(5) Caustic oil mixing conditions.
(6) Reﬁned oil quality control. The key endpoint for
soybean oil is acetone turbidity. (7) Reﬁning efﬁciency.
Soybean oil contains a signiﬁcant amount of
phosphatides [such as lecithin and cephalin], which are
removed by degumming. Degumming makes use of the
afﬁnity of phosphatides for water by converting them
to hydrated gums, which are insoluble in oil and easily
separated by centrifuging. Because of a strong demand
for lecithin in the U.S., crude soybean oil is frequently
degummed before it is reﬁned (see Fig. 6). For singlebleached lecithin, hydrogen peroxide may be added during
hydration. If double-bleached lecithin is required then
benzoyl peroxide powder is added. The mixture of water,
phosphatides and oil is called the “sludge phase.” The sludge
phase from the centrifuges is vacuum dried [to remove
water] and cooled, then pumped to the lecithin work tank.
About 7% soybean oil and 3% vegetable fatty acids are
blended with the lecithin in the work tank to make it more
ﬂuid at room temperature. “This ﬁnal blend is ﬁlled into
drums and sold as lecithin.”
A small portrait photo shows Roy A. Carr. Address:
Director of Quality Assurance, Hunt-Wesson Foods, Inc.,
Fullerton, California.
3888. Boyer, Robert A. 1976. Early history of the plant
protein industry. Cereal Foods World 21(7):297-98. July.
• Summary: “Shortly after the turn of this century, there
appeared on the American scene one of the ﬁrst examples of
a food product based on a processed plant protein. Dr. John
Harvey Kellogg, in an effort to add more vegetable protein
foods to the menu of his famed Battle Creek Sanitarium [in
Michigan], developed a method for producing wheat gluten
from ground wheat and converting it into an attractive entree
resembling a cut of meat.”
Yet long before, people of the Orient have obtained a
major portion of their protein from bean curd or tofu. There
follows a good history of modern soy protein development
from 1930 to the present. In the “late 1950s, the ﬁrst edible
soy protein plant went on stream in Chicago [Illinois, where
Central Soya made Promine]. This was followed a few years
later at another edible plant in Louisville, Kentucky [owned

by Ralston Purina Co.]. Soon products began appearing on
the marketplace listing ‘soy protein’ or ‘vegetable protein’
in their ingredient lists... This triggered a rapid growth in
the plant protein industry starting in the mid-1960s... To
summarize, it can be said that the ﬁrst 65 years were the
hardest for this new industry, but after that the progress was
irresistible. Nothing is as powerful as an idea whose time has
come.”
A portrait photo shows Boyer, who “attended the
Edison Institute of Technology before serving as Manager
of the Soybean and Chemurgic Laboratory, Ford Motor Co.
from 1931 to 1943. He spent the next six years as Director
of Research for Drackett Co. Boyer worked as a Protein
Consultant for the next 13 years with such companies as
Swift and Co., Unilever Ltd., Worthington Foods Inc.,
Nabisco, General Mills and Ralston Purina. In 1962 he
joined Ralston Purina as Protein Scientist. He served in
this capacity until his retirement in 1971, at which time he
assumed his present position.” Address: Protein Consultant,
Miles Laboratories, Inc., Elkhart, Indiana, 46514.
3889. Costa, Sebastiao Irineu da. 1976. Produtos
industrializados a partir de soja integral [Industrial products
made from whole soybeans]. Congresso Soja Brasileira:
Realidade e Perspectivas, Annais (FECOTRIGO, Porto
Alegre) p. 93-95. July. Held 5-8 July 1976, at Porto Alegre,
Brazil. [Por]*
Address: Brazil.
3890. Food Processing (Chicago). 1976. Liquidation:
Industrial protein & soybean plant located in Chicago (Ad).
July. p. 147.
• Summary: Although Central Soya’s name does not appear
on this full-page ad, it is in fact announcing the closing of
Central Soya’s soybean plant at 1825 North Laramie Ave.,
Chicago, Illinois 60639. More than 150 pieces of equipment
are listed (without prices) as being for sale. Note: This plant
was started by The Glidden Co. The plant and equipment
was soon purchased by ADM.
3891. Lehnert, Dick. 1976. New plant produces edible soys.
Michigan Farmer (Duluth, Minnesota). Sept. p. 48.
• Summary: A new company named INARI, Ltd. (for
International Nutrition and Resources, Inc.) is processing
edible soybeans (Corsoy variety) for a market fast growing
beyond the health food stores. An open house was held
recently at the new facility. The company’s “pilot sized”
plant produces about 2,200 lb (1 metric ton) of deepfriend soybeans per [8-hour] day. It is located in Dansville,
Michigan, on Diehlﬁelds, the farm owned by Dave Diehl
(Michigan Agricultural Commissioner) and his sons and
sons-in-law. Dorn Diehl, now head of the state’s Agricultural
Stabilization and Conservation Service, also comes from this
farm. The Diehls only connection with the plant is that they
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provide the Corsoy soybeans for the roasters. Dorn Diehl
enthusiastically points out that this is the ﬁrst new industry in
Dansville (population 483) in 30 years.
The corporation INARI, headed by Leonard M. Stuttman
of Lansing, Michigan, has ten stockholders and a capital
investment of $60,000. The plant is run by Jeff Stuttman,
Leonard’s son. Leonard has a colorful history in the Lansing
area, once hosting a TV show about world travel, running a
nature center, and most recently working for the American
Soybean Association–where he became enthusiastic about
using soybeans for direct human consumption. The company
presently makes only one product, peanut-like whole fried
soybeans named Solar Soya (sold whole, chopped, or
ground) a crunchy snack food fried in a mixture of 90% palm
oil and 10% soybean oil.
INARI sells its product to health food stores and
Spartan Foods. Miller’s Ice Cream in the Lansing area
offers the product in its Butter Soya Crunch ice cream. Near
Kalamazoo, Wesley Quaker Maid is testing it as Natural
Caramel Crunch.
Dorn Dielhl looks at the new soybean plant as a good
omen. In the granary next to the new plant, he showed
visitors old timbers taken from mills owned by Henry Ford
and torn down after he died. Ford used these mills to grind
soybeans, from which he made plastics that went into an allplastic car body in 1939. “What might the car industry–and
agriculture–have been like if that idea had ﬂown? Now right
next to those old timbers, there’s a new soybean idea about
which Diehls and INARI are enthusiastic.”
Photos show: (1) Leonard Stuttman and Dorn Diehl
talking. (2) Small packets of Solar Soya. (3) A tag showing
the many possible uses for Solar Soya.
3892. Meyer, Paul A.; Diaz, Enrique; Sarnecki, Christopher.
1976. Weller’s. Saline, Michigan. 24 p. Dec. Unpublished
typescript. 28 cm. [8 ref]
• Summary: An excellent, in-depth history of this Greekrevival style building conducted as part of the Saline Historic
Preservation Survey. Contains 20 photos of the building
taken over a span of many years during its 131-year life.
“The premise used for this study is that a potential developer
is interested in investigating the property for possible
redevelopment... The authors wish to sincerely thank Mr.
and Mrs. Carl J. Weller, Jr., owners of Weller’s Mill, for their
complete cooperation during the research for this study.
“The city of Saline was ﬁrst settled in the 1820s at
the point where the Chicago Road, paralleling the old
Indian Great Sauk Trail, crossed the Saline River. The ﬁrst
commercial buildings in the area were mills which harnessed
the power of the river to provide settlers ﬁrst with sawn
lumber and later with ﬂoured grain.
“In 1845, Schuyler Haywood built and began operating
a ﬂour and a saw mill immediately west of the crossing of
the Chicago Road and the Saline River. A small industrial

settlement grew around Schuyler’s mills... Haywood named
this settlement Barnegat after his hometown in New Jersey.”
The mill was used to best advantage under Mr. Haywood,
who produced 25 barrels of ﬂour a day not including custom
ﬂour milling work. A romantic recount of “Barnegat in 1855”
was published in the Saline Observer in 1909; it noted that
“a great hill separated the town of Barnegat from Saline.”
[Note: In 1993 it was about ½ mile from the mill to the
center of downtown Saline.] The Schuyler mill was sold
in 1855 to Jacob Sherman, and then again in 1857 to W.H.
Paetison. “In 1866 the mill and surrounding property were
bought by John A. Klein,” who operated it until 1881. John
produced 3 grades of ﬂour with the patent ﬂour; it found
a ready market in Detroit, and some was also sold in Ann
Arbor. Then John’s son, Adam, operated the mill for some
years and built his home across the street. Then Adam’s
son, Orris, began operation of the mill and continued until
1927. Thus three generations of the Klein family operated
the mill for the next 61 years. They updated the mill with
an Excelsion Turbine waterwheel and a patented Eureka
machine. “But as Saline prospered, Barnegat died. During
the later years of this period many of the buildings of
Barnegat were abandoned and rapidly deteriorated. The mill
stopped operating about 1925. Joseph Schmidt purchased
it in 1927 and sold it to Henry Ford in 1937.” [Note: Ford
Motor Co. 1944, and Rusty Davis, 1983, both say that Ford
purchased the mill in 1934 and began operating it in 1938].
“The acquisition of the property by Henry Ford was
part of his ‘village industries’ plan, a great experiment of
industrial decentralization. His factory-farm philosophy
envisioned dotting many American rivers with small waterdriven auto parts factories which would offer employment
to farmers and stop their migration to the urban centers.
The city, according to Ford, had been a mistake. It meant
overcrowding, high land costs, high taxes, poor housing, and
congested transportation, while the country was an area of
hope. Ford declared that ‘factory and farm should have been
organized as adjuncts of one another, not as competitors.’
‘With one foot in industry and one foot in agriculture,
America is safe,’ he said.”
“Ford acquired extensive land holdings along the Saline
River in Barnegat, reconstructed the millpond, and cleared
the property of many ramshackle buildings including the
saw mill. He shifted the ﬂour mill about 30 feet south of its
original location in order to have more room on the highway
side. It is not certain if the entire building was dismantled
and reassembled, but it is known that the building was
substantially restored and improved, the milling equipment
was replaced by large soybean handling machinery, and the
chimney was rebuilt at the end of the building instead of
the center. Ford also added a characteristic glass-enclosed
room at the east end to house generators powered by water
turbines in the millrace below. At the same time he built an
extraction plant (in a 19th Century style) to complete his
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industrial complex which would mill soybeans to produce oil
for use in making plastic parts and paint for automobiles [sic,
the plastic parts were made from soy protein]. Subsequently
Ford also added a storage shed of cement block at the west
end of the building. During the war [World War II], the mill
was converted to produce aluminum bearings for aircraft.
“After Henry Ford’s retirement in 1945, the effort to
encourage village industries came to a halt without really
having accomplished what it had set out to do. The Ford
Motor Company began to divest itself of its mill properties.
Soybrands Incorporated, a local ﬁrm, acquired the Schuyler
Mill to produce soybean animal feed, but the operation was
short-lived because the machinery was found to be obsolete.
In 1947 the mill was sold to the Valley Chemical Company, a
rendering ﬁrm based in Mount Pleasant, Michigan.”
“From 1951 to 1952 Barbara Hamel [the niece of one of
the owners of Valley Chemical Co.] producer [manager] of
the Saline Mill Theater, turned the extraction building into
a playhouse. The main mill building was used for sleeping
quarters for the members of her summer stock company.
“About the late 1950s, the mill became semi-abandoned
and changed owners several times. In 1962, it was turned
into an antique shop and general store known as the Sauk
Trail Inn. Attempts were made to develop it as commercial
shops or apartments; all were unsuccessful.
“In 1967 the property was purchased by the Carl Weller
family, who converted the mill into a furniture store and a
group of quaint shops. Efforts to renovate and improve the
building and grounds have been made and are continuing
to be made by the Weller family. By August 1969 the mill
was named Weller’s Sauk Train Inn. No longer generating
its own electricity, it had a Detroit Edison Company service
connection. By June 1971 new signs [that read ‘Weller’s’]
had been added and the split rail fence was removed.” Photos
show the mill building in summer 1974 and Jan. 1975. It
is located at 555 W. Michigan Ave. It has 3 ﬂoors plus a
basement. Address: Saline, Michigan.
3893. Dutton, Herbert J. 1976. Developments in edible oil
production. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 805-10.
[17 ref]
• Summary: “In the early 1940’s, soybean oil was considered
neither a good industrial paint oil nor a good edible oil.
Only under the exigencies of World War II was it added to
margarines–and then to the absolute limit of 30 percent! The
history that I have to review is a story of progress from a
minor edible oil of dubious value in the 1940’s to the major
edible oil, labeled on premium products, of the 1970’s.
“It is also a story of cooperation of government research,
on the one hand, and industrial implementations of research
ﬁndings on the other. In the 1940’s, the soybean processing
industry came to the Northern Regional Research Center

(NRRC) saying, in effect, the ﬂavor of soybean oil is the
number one problem of our soybean industry; we have
tried all the easy Edisonian approaches, and they do not
work. What is needed is a basic long-term study that is too
costly and too basic for any one of our individual member
companies to carry out. Will you undertake to solve this
problem for the soybean industry?
“Trivial as it may seem at this point in time, the ﬁrst
signiﬁcant milestone in research was the development of
more objective methods of assessing ﬂavor and odor (16).
With the development of taste panel procedures at NRRC–
i.e., paired samples, triangle tests, and a hedonic scale–
industry now had a way of evaluating the quality of oils. In
referee samples, numerical values from a taste panel in one
plant could be reproduced quite easily by a panel in another
company or research institution. Equally important perhaps,
research ﬁnally had a reliable way of comparing samples
and assessing more reliably the beneﬁt of a given processing
treatment rather than the judgment of a single expert.
“With this new tool, trace metals were identiﬁed as
having special signiﬁcance in soybean oil compared to other
edible fats and oils. Whereas, cottonseed oil can tolerate
copper and iron in the parts per million (p.p.m.) range,
soybean oil is ruined by as little as 0.3 p.p.m. of iron and
0.01 p.p.m. of copper (9). What followed this announcement
about the deleterious effect of trace metals, especially in
soybean oil, was removal of brass valves in reﬁneries and
conversion from cold rolled steel deodorizers to stainless
steel and even to nickel.
“Strange as it may seem in retrospect, we had to
establish that ‘soybean ﬂavor reversion,’ as it was incorrectly
called, was an oxidative process. Whereas, in the active
oxygen method (AOM) a peroxide value of 20 to 30 served
as an index of rancidity in common oils and fats, soybean oil,
NRRC research demonstrated, had already passed through
acceptable ranges of ﬂavor by the time it had reached a
peroxide value of merely 3. This was less than one drop
of thiosulfate in the old procedure and therefore ignored
as titration of the blank. When we once more sharpened
up our analytical tools, the relation of peroxidation to offﬂavor became unmistakable. The response of industry to the
conclusion that reversion was oxidation was to blanket oils
with inert gas at all critical high-temperature steps, including
ﬁnal packaging.
“The next milestone has the aspects of a cloak-anddagger story. At the close of World War II, Mr. Warren H.
Goss, a chemical engineer at NRRC, was commissioned a
major in the Army on special assignment to follow Patton’s
advancing tanks through Germany and to investigate the
German oilseed industry. As the troops advanced, he kept
hearing about a recipe to cure soybean reversion, but not
until he reached Hamburg did he learn exact details. It
was a strange formula involving many washings and such
steps as contacting oil with water glass; but weird or not,
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when tested at NRRC it worked. It worked, as we were to
learn, not because of the unusual washing treatments, but
because citric acid was added to the deodorizer (8). We then
determined what the citric acid was doing; it was complexing
and tying up trace metals so that they no longer served as
prooxidant catalysts. Based upon this discovery came the
surge of metal deactivators–i.e., sorbitol, phosphoric acid,
lecithin, polycarboxy acids, and starch phosphates (10).
The immediate response of industry was to adopt metal
deactivation, and I suspect that today there is not a pound of
soybean oil product not protected by citric acid or some other
metal deactivator.
“These palliative steps, important as they were, still
begged the question as to what causes off-ﬂavor to develop–
i.e., what is the unstable precursor? Unsaponiﬁables, i.e.,
sterols, were suspect. Circumstantial evidence pointed to the
7 percent content of linolenic acid, which draws its name
from linseed oil where this trienoic fatty acid amounts to ca.
50 percent.
“In what is now, I surmise, a classic experiment, we
interesteriﬁed 9 percent per linolenic acid into the glyceride
structure of a nonreverting non-linolenic acid oil; namely,
cottonseed oil (7). Just to make sure our interesteriﬁcation
step was not deceiving us, as a control we introduced
9 percent linoleic acid into cottonseed oil that already
contained ca. 45 percent of this acid. After storage we
presented these two interesteriﬁed oils in organoleptic
triangle tests, along with stored authentic cottonseed
and soybean oils. As expected, the taste panel identiﬁed
cottonseed interesteriﬁed with linoleic acid as cottonseed oil,
but the same panel identiﬁed cottonseed oil interesteriﬁed
with linolenic acid as soybean oil!
“Evidence that linolenic acid is the ﬂavor and odor
precursor of reversion ﬂavor has been widely conﬁrmed and
is now generally accepted; anything that lowers linolenic
acid (breeding, extraction, hydrogenation) also improves
ﬂavor stability. The observation that highly puriﬁed cis-9,
cis-15 ‘linoleic acid’ on storage smells painty makes us
suspect that the cis-15 double bond is critical to painty odor
development in soybean oil.
“Armed with this new basic information, what can be
done? Three alternatives suggest themselves with regard to
linolenic acid removal: (1) breed it out; (2) extract it out; or
(3) react it out.
“When the ﬁrst alternative was presented to the soybean
breeder, after due reﬂection, he replied that soybeans are
homozygous, which roughly translated to chemist’s language
meant, ‘It can’t be done.’
“Extracting linolenic acid-containing glycerides
appeared practical; all one needed was a better extraction
column. In fact, during World War II, Pittsburgh Plate Glass
was extracting a tank car per day of soybean oil with furfural
to give an improved paint oil fraction and an improved edible
oil fraction (6). Calculations from the ‘even distribution’

theory devised by Professor Hilditch in England said it could
be done. Unfortunately, for the ﬂavor problem, soybean oil
turned out to be not ‘evenly’ distributed but more nearly
‘randomly distributed’ as studied with countercurrent
distribution (17), made possible by hundreds of tubes of a
glass pipe-organ-like instrument. This random pattern of
distribution also meant it could not be done–not with ‘all the
king’s horses and all the king’s men.’
“Of the three alternatives listed, reacting out linolenic
acid was chosen as the most probable research approach–and
thereupon began a long search for selective hydrogenation
catalysts–those that would react with linolenic acid but
not attack the desired, essential polyunsaturated fatty acidlinoleic (13).
“At this point, industry came out with its solution to the
reversion problem in the form of a mildly hydrogenated (3
percent linolenic acid rather than 8 percent) and winterized
soybean salad oil. Sealed in a brown glass bottle to protect it
from light and from metals, deodorized with citric acid, and
blanketed and packed with inert gas, this oil represented the
embodiment of all that research had been preaching. It was
the epitome of the best American processing technology.
Storage studies at room and elevated temperatures showed
this product to be of unusual stability (11).
“So impressed was I with this oil that armed with 12
pints in an oversized briefcase I undertook a trip around
the world under the sponsorship of the Soybean Council of
America. I spoke to trade associations in Japan, taught oil
chemistry in India, and held industrial seminars in Germany.
But when I reached Italy and a soybean plant south of Rome,
I had my comeuppance. Here the manager ﬁrst cordially
thanked me for bringing the oil and then proceeded to pour
my precious sample, carried half way round the world, into
a black iron frying pan. He heated the oil to 200ºC. in an
empty room. A minute later when we reentered the room
his verdict was–the room had a more pungent odor than
the manager’s own soybean oil (naturally); but even worse,
it was unacceptable to the Italian consumer as a substitute
for olive oil for deep fat frying. That was the day I learned
our bottle of stable U.S. soybean oil would have to be
still further improved to compete and ﬁnd a market in the
Mediterranean region (12).” Continued. Address: Northern
Regional Research Lab. ARS USDA, Peoria, Illinois.
3894. Kromer, George W. 1976. Trends and patterns in
soybean oil use for food and industrial products. In: L.D.
Hill, ed. 1976. World Soybean Research [Conference I:
Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 789-804.
• Summary: Contents: Introduction. World output at near
record levels. Edible oils comprise two-thirds of world fat
output. Soybean production trends. Edible oil consumption
varies widely by areas. Vegetable oils in the European
Community. Fat consumption shows sharp contrast between
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countries. U.S. food fat consumption trends. Soybean oil
dominates market. Edible oil use rises; animal fats decline.
Soybean oil use patterns. Address: Agricultural Economist,
Commodity Economics Div., Economic Research Service,
USDA, Washington, DC.
3895. Lewis, David L. 1976. The public image of Henry
Ford: An American folk hero and his company. Detroit,
Michigan: Wayne State University Press. 598 p. Illust. Index.
26 cm. [56 ref]
• Summary: This outstanding book, together with the
author’s 1972 article titled “A Bushel in Every Car” (Ford
Life, May/June, p. 14-24) comprise the best summary seen
to date of Henry Ford’s work with soybeans. The research,
writing style, and interpretation are excellent, and the book
contains an extensive, original bibliography. “Ford’s interest
in relating scientiﬁc technology to agriculture, which led
to his extensive soybean experimentation and research into
plastics, was keyed to his lifelong efforts to improve the lot
of the farmer. As early as 1907 the industrialist experimented
with an ‘automobile plow,’ hoping to ease the farmer’s
burden. During the ‘teens and ‘twenties he designed and built
the Fordson [tractor].
“In early 1928, Ford became interested in a new
agricultural concept, farm chemurgy; that is, putting
chemistry and allied sciences to work for agriculture. The
industrialist was chieﬂy interested in ﬁnding new industrial
uses for farm crops, although he also hoped to ﬁnd new
ways to use crops for food.” Footnote 22 (p. 529) cites an
article dated 15 Dec. 1931 from the Chambersburg Opinion
(Pennsylvania) in which Wheeler McMillen, a leader of the
farm chemurgic movement, states that he “ﬁrst discussed the
idea of new uses for farm products, and new crops, with him
[Ford] early in 1928.” However Lewis notes (p. 529): “There
are no articles in the Ford clipbooks concerning Ford’s
interest in the chemurgic concept prior to 1931.”
“In 1929 he [Ford] established a laboratory in Dearborn
and began experiments to determine which plants or legumes
offered the most promise. After extensive research, he
decided in 1931 to focus attention on the soybean, rich in
versatile oil, high in protein content, and with a residual ﬁber
amenable to many uses.
“Ford planted 300 varieties of the soybean on some
8,000 acres of his farms in 1932 and 1933. He also urged
Michigan farmers to plant the beans with the assurance that
the Ford Company would provide a market for them. By
1933 his experimentation, which cost $1,250,000, had been
rewarded with the discovery of a soybean oil which made
a superior enamel for painting automobiles and for oiling
casting molds, plus a soybean meal which was molded into
the horn button. The discoveries excited Ford. ‘By now,’
Fortune reported in late 1933, ‘he is as much interested in
the soya bean as he is in the V-8.’ Two years later, a bushel
of soybeans went into the paint, horn button, gearshift

knob, door handles, accelerator pedal, and timing gears of
every Ford car. Numerous other small parts of the Ford car
eventually were made of soybean-derived materials.”
There are good summaries of Robert Boyer, the
development of soybean plastics and the “plastic car,” Henry
Ford’s demonstration of striking the trunk lid of one such
car with an ax, development of soybean ﬁber and wool from
which was made a necktie and suit of clothes, development
of soybean foods, encouragement of chemurgy, and the
Chicago World’s Fair. The author sums up Henry Ford’s
contributions related to soybeans as follows: “Although
Ford’s free-ranging predictions were often wide of the mark,
his frequent assertion that ‘soybeans will make millions of
dollars of added income for farmers... and provide industry
with materials to make needed things nobody even knows
about now’ was proved correct by the passage of time.
In addition to their uses in cooking, soybeans are used in
plastics, in varnishes and enamels, in adhesives, coatings,
and sizings, as additives in lubricants, and as industrial
resins. By 1959, American soybean production–only
1,000,000 bushels in 1920–had grown to 538,000,000
bushels, making it ﬁfth in importance of all our crops. By
1973 American farmers were devoting one acre in seven
to soybean cultivation, growing $1.5 billion bushels of
beans, and converting the legume into the country’s No. 2
cash crop, which sold for $8.8 billion. Soybeans outpaced
jet aircraft, computers, and all other products and crops to
become the nation’s most valuable export in the early 1970s.
Treasury Secretary George P. Shultz facetiously suggested
at a businessmen’s conference in 1973 that soybeans might
replace gold as a standard of international wealth if its price
($0.45 per bushel in the 1930s, $2.60 in the mid-1960s and
$12.12 in 1973) continued to climb. ‘When the price of
soybeans reaches the price of gold, we’ll be set,’ said Shultz.
‘We could go over to the soybean standard.’
“Through his experimentation, and the publicity he
gave it, Henry Ford made a substantial contribution to the
increased utilization of the soybean. His work in this ﬁeld,
started when he was in his late sixties and carried forward
until he was eighty years of age, is perhaps the outstanding
achievement of his declining years. Of all of Ford’s
accomplishments, it is possible that none pleased him more
than in helping to prove that there was industrial magic in a
beanstalk.
“Ford’s farm-related activities–unlike his attitudes
toward government and organized labor–were generally
enlightened, progressive, and sometimes far ahead of his
times. He helped to set in motion the whole chemurgic
movement, not only by the example of his laboratories, but
by playing host to 300 leading agriculturists, scientists, and
industrialists who met in Dearborn to organize the National
Farm Chemurgic Council in 1935. Twenty-seven years later,
Wheeler McMillen, ex-chairman of the council, regarded
Ford’s invitation to the charter members of the organization
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as ‘the outstanding single thing Mr. Ford did in behalf of
chemurgy.’ The council and other groups subsequently
induced the government to establish four large regional croputilization laboratories [including the Northern Regional
Research Laboratory at Peoria, Illinois, which continues to
do very important work with soybean utilization]. By 1961
more than 8,000 new processes and scores of entirely new
industries had resulted from their efforts” (p. 287).
The chapter titled “Folk Hero” includes a discussion
of Henry Ford’s strong feelings about diet and health. Page
229 notes his active opposition to drinking alcohol (he
even checked his workers while Prohibition laws were in
effect prior to 1933), and adds that his “well publicized
dietary fancies varied almost from year to year.” In 1922
he claimed that “chicken is ﬁt only for hawks.” In 1926
he regarded carrots as a cure-all, and “during the 1930s
he advocated soybeans as a panacea, ate meals consisting
of only soybean derivatives, and developed a vile-tasting
soybean biscuit which he pressed upon his friends; during
the 1940s, wheat became the ‘divine food,’ containing
everything a man needed to remain healthy and live long...
Ford frequently predicted that he would live to be 100 years
old... His prescription for longevity included exercise, and
his photograph appeared frequently in the newspapers as he
jogged along on foot or pedaled a bicycle. Ford challenged
scores of people, particularly reporters, to footraces, and only
the most ﬂeet-footed could stay with him over 100 yards.
The manufacturer was still racing when he was eighty years
old.”
For more from this book, see the several accompanying
“document part” records, including one located at 1941
titled “Henry Ford’s plastic car.” Pages 484-85 contain an
interesting map of Dearborn titled “Ford Country,” with
important Ford-related places numbered and explained. Note:
Prof. David Lewis is probably the greatest Ford historian
alive today. He is at the University of Michigan at Ann
Arbor. Address: Prof. of business history, Univ. Michigan,
Ann Arbor, Michigan.
3896. Lewis, David L. 1976. Henry Ford’s “plastic car”:
Comments by the U.S. print media and subsequent use of
plastic in automobiles (Document part). In: David L. Lewis.
1976. The Public Image of Henry Ford. Detroit, Michigan:
Wayne State University Press. 598 p. See p. 282-85. [14 ref]
• Summary: “Carrying his dream a step further, on August
13, 1941, at the climax of Dearborn’s annual community
festival, [Henry] Ford dramatically unveiled a handmade
car with a complete plastic body. This event occurred
at a time when Americans were just becoming aware of
plastics. Moreover, the nation was being alerted to a metal
shortage. The new car generated great publicity and stirred
the imagination of editorial writers as had few other Fordrelated events for some years. Many newspapers regarded
the experimental Ford vehicle as revolutionary. The New

York Times thought it ‘may have a great inﬂuence on the
automobile industry’; the Wheeling Intelligencer (West
Virginia) predicted it ‘will revolutionize the automobile
industry’; and the San Diego Union [California] said that it
‘may well bring about something in the nature of a highly
desirable and peaceful agricultural revolution’; while the
Indianapolis Star looked upon it as ‘outstanding industrial
achievement... an artistic triumph, no matter what the future
may bring.’ Other newspapers, noting that William S.
Knudsen, of the National Defense Advisory Committee, had
expressed ‘intense interest’ in the vehicle, emphasized the
possibility that Ford’s plastic might be substituted for steel
and other metals used in cars. ‘Obviously,’ stated the Decatur
Herald Review (Illinois), ‘here is something an America on
wheels has been waiting for. Please hurry it, Mr. Ford, hurry,
hurry!’ The Saginaw News (Michigan) dismissed Ford’s
statement that the car was ‘purely experimental.’ ‘Shucks,’ it
drawled, ‘who doubts that our motorists, or some of them at
least, will soon be riding around in plastic car bodies.’
“Observing that Ford’s plastic was molded from several
common crops (including, in addition to soybeans, wheat,
hemp, ﬂax, and ramie–and that other commodities could also
be used to make plastics), dozens of newspapers speculated
on what large-scale plastic production could mean to the
economy of their sections... A few papers regrettably had to
pass on the depressing news that their areas could contribute
little to the cars of the future. ‘It is hard to get soybeans to
mature here,’ mourned the Cheboygan News (Michigan).
‘Planting earlier might prove the solution.’
“A few newspapers were less interested in growing
the ingredients for Ford’s plastic than in putting the new
substance to better use than motor cars. The Bristol Press
(Connecticut), noting that the plastic was ‘dent resistant,’
suggested that it might be used for battleship armor, while
the Spartanburg Herald (South Carolina) suggested that Ford
‘might ﬁnd greater proﬁt in the manufacture of cofﬁns than
in automobile bodies.’ ‘Plastic cofﬁns,’ the paper declared,
‘would be lighter, more durable and as attractive as the
present metal things, and they could be made at far less cost.’
“A humorous vein, most of it related to the vegetable
content in the Ford car, appeared in many editorials. The
Cleveland Press wondered why Ford didn’t strengthen this
plastic by adding spinach; the Cedar Rapids Gazette [Iowa]
suggested that the auto slogan of the future might be ‘ask
the man who grows one’; and the St. Louis Globe-Democrat
stated that the new vehicle, ‘part salad and part automobile,’
marked the triumph of the vegetable over the steel industry.
Jokes about edible cars sprang up on all sides. PM [New
York] printed a few of them:...
“Farmer Corntassel: What crops ye growing this year,
Zeke–Fords or Chryslers?” “The new car would not need
gas. Just sprinkle a little salt, pepper, and vinegar on it and
it would go to beat hell; a man need not buy a new car every
year; he could have last year’s car warmed over; a man could
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eat his car and have it too; ad inﬁnitum. In 1943, several
of these jokes were dusted off when a goat actually ate an
Illinois license plate made of a soybean-derived ﬁberboard.”
[In 1944 Montana issued a soybean-based license plate.]
“Henry Ford was heavily praised for his vision and
achievement in building a ‘plastic’ car. The unveiling of the
vehicle was one of the last occasions on which concerted
praise would be heaped upon him by the nation’s press.
Many newspapers compared his research into plastics
favorably to his past achievements. The San Diego Union
regarded Ford’s intention to convert farm products to
industrial uses as ‘more revolutionary than that which gave
birth to the ﬂivver,’ while the Detroit Legal Courier felt
that ‘when history is written and the achievements of Henry
Ford are chronicled, the Soy Bean victory will stand out as
his foremost contribution to mankind.’ ‘While it may seem
funny to say “let’s take a ride in our new vegetable car,”
summed up the Arkansas City Tribune (Kansas), ‘the world
has only admiration and respect for Henry Ford, who like
Edison, will leave so many testimonies of greatness and gifts
to the masses by having put within their reach pleasures that
otherwise would have been denied them.’
“The outbreak of World War II and the suspension of
automobile production forced Ford to abandon his efforts
to mass produce plastic car bodies. Until 1943, however, he
maintained that he would build them as soon as the war was
over. In any event, others carried forward his work, and in
1953 the ﬁrst mass-produced car with a plastic body [albeit
ﬁberglass-reinforced plastic], the Corvette, was introduced
by Chevrolet. A second mass-produced car with a plastic
body, Studebaker’s Avanti, made its appearance in 1962.
By 1962 the Ford Company was using as average of 29
pounds of plastic in its cars, by 1968, 50 pounds, by 1972,
120 pounds; and the ﬁrm expects to use an average of 200
pounds of plastic per car by 1980.
Note 1. By 1991 some 258 pounds of plastic were
being used per Ford car. Note 2. Lewis states in footnote
29, p. 529: “The ﬁber glass reinforced plastic bodies of
the Corvette and Avanti are rust and corrosion proof and
weigh about half as much as a steel body of comparable
size. Although the soybean has not been an ingredient of the
Corvette or Avanti body, it is used in many plastics.”
Note 3. Clipbook 121 at the Henry Ford Museum
in Dearborn, Michigan, contains scores of editorials and
hundreds of news stories on Henry Ford’s plastic car (p.
529). Address: Prof. of business history, Univ. Michigan,
Ann Arbor, Michigan. Phone: 313-764-9540.
3897. Lewis, David L. 1976. Ford Motor Co. proﬁts, Henry
Ford’s waning interest in his company, and his growing
involvement in outside activities or “hobbies,” 1926-1941
(Document part). In: David L. Lewis. 1976. The Public
Image of Henry Ford. Detroit, Michigan: Wayne State
University Press. 598 p. See p. 205, 207, 233, 237, 246, 276-

82. [14 ref]
• Summary: Because the Ford Motor Co. was privately
owned until early 1956, yearly proﬁt and loss statistics after
1921 are hard to ﬁnd. (For statistics from 1903 to 1921 see
Nevins and Hill 1954, Appendixes II-VIII.) This book is one
of the best sources of such statistics. They both reﬂect and
help explain Henry Ford’s growing interest in his “hobbies”
(including soybeans, see below) and his declining interest
in the Ford Motor Co. The Model T, launched in 1908, was
Ford’s ﬁrst big money maker. It led the automotive ﬁeld until
1926. In early 1928 it was replaced by the Model A–which
some auto historians and many old-car enthusiasts believe
was–”pound for pound, dollar for dollar–the best car ever
built.” But during the years of transition between these two
models–1927 and 1928–the company lost $101 million.
However the Model A sold so well (it passed its chief rival,
the Chevrolet, by 400,000 units in 1929) that in 1929 and
1930 Ford’s proﬁts (after taxes) exceeded $131 million.
Ford fared better than most auto makers following the great
stock market crash on 29 October 1929. In 1930 alone, the
ﬁrst year of the depression, Ford’s after-tax proﬁts were $40
million. In 1931, however, the depression caught up with
the Ford Company. Only half as many Model As were sold
that year as in 1930, and Ford lost $31.181 million. During
1932-1933 the company lost another $88 million, with losses
for 1933 alone being $7.89 million after taxes. By 1934 the
company was again making money, a modest $21.4 million
for the year. Yet “after the mid-1930s the Ford Company
took a declining share of the auto market and consistently ran
behind the Chrysler Corporation, as well as General Motors,
in unit sales.” In fact, between 1933 and 1941 Ford earned an
estimated proﬁt of only $32 million. Its assets in 1941 were
$23 million less than in 1927, as the company drifted to third
rank in the U.S. auto industry.
“Henry Ford’s career after 1932 was anticlimactic...
The break in the manufacturer’s forward momentum can
be attributed to at least two factors. One was his age;
in 1933 he was seventy, albeit a very active seventy. Of
more importance, however, was the depression, which not
only checked the ﬂow of Ford’s proﬁts, but also ruled out
any opportunity to expand his organization. Indeed, the
company’s heavy losses during the early 1930s led to a
severe retrenchment in 1933 which included mass layoffs
of hourly and salaried personnel, discontinuance of all
product advertising for almost a year, and divestiture of the
Airplane division and other properties... General Motors
assumed sales leadership in 1931, a position it has never
relinquished...
“Ford’s drive and his attitude–very probably affected by
his age, the depression, and his loss of sales supremacy–also
changed appreciably during 1932-33. After building his ‘last
mechanical triumph,’ the V-8, in late 1931 and early 1932,
the industrialist’s interest in the company’s products and in
its day-to-day affairs gradually abated. His 1933 statement,
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‘The Rouge is no fun any more,’ was indicative of his
attitude toward the business in general. On the other hand his
‘hobbies’–the Edison Institute (Greenﬁeld Village and the
Henry Ford Museum), the ‘village industries,’ soybean and
plastics experimentation [plus the Chemurgic movement],
the Ford schools, and tractor development–increasingly
absorbed him. These projects, though not unimportant,
fell far short of the numerous bold and exciting ventures
in which Ford had been engaged during the previous
decade.” Yet “Henry Ford’s vitality during this period was
extraordinary, despite a mild stroke which he suffered in
1938 at age seventy-ﬁve.”
“Each of the magnate’s hobbies was well publicized, and
the Edison Institute–for year’s commonly called ‘Greenﬁeld
Village’–was the best publicized of all. Of all Ford’s outside
activities, Greenﬁeld Village was the closest to his heart.
It memorialized his most treasured friend, Edison, and it
symbolized much of what Ford valued most in life. He spent
freely on it–more than $30,000,000.” Today it contains the
world’s largest collection of Americana. The “out-door”
museum contains more than 100 historic buildings on a 200acre site.
Ford’s interest in soybeans is described in other records
related to this outstanding book. Address: Prof. of business
history, Univ. Michigan, Ann Arbor, Michigan. Phone: 313764-9540.
3898. Lewis, David L. 1976. Henry Ford: Legend and
legacy (Document part). In: David L. Lewis. 1976. The
Public Image of Henry Ford. Detroit, Michigan: Wayne State
University Press. 598 p. See p. 413, 480-83, 488-89. [14 ref]
• Summary: Note: The fact that Henry Ford, a man who
was widely known and greatly admired, was also America’s
best-known advocate of soybeans from about 1932 to 1950,
is of considerable importance in understanding the rapid rise
of interest in and production of the crop during that period.
In fact, if we plot U.S. production of soybeans (for beans)
on a semi-log graph–the kind most useful in showing rates
of growth and changes in those rates–we see that the rise
in this production was most rapid from 1926 (5.2 million
bushels) to 1942 (187.6 million bu), when the crop increased
36-fold in only 16 years! This represented an average annual
compound growth of slightly more than 25% a year; during
this 16-year period soybean production doubled, on average,
every 2.8 years! The single period of fastest growth was
from 1933 (13.5 million bu) to 1935 (48.9 million bu), at
exactly the time when Ford’s promotion of soybeans and of
chemurgy was most active.
“Although far past his prime during 1942-45, Ford was
one of the country’s best publicized businessmen during the
war years” [World War II]. Among businessmen, only Eric
A. Johnston (president of the Chamber of Commerce of the
United States) and shipbuilder Henry J. Kaiser were more
publicized than Ford during the war.

“Ford’s reputation, although on the decline since the
early 1930s, was more durable than his newsworthiness...
In the spring of 1942, when Fortune asked a representative
sample of Americans which of eleven prominent ﬁgures they
‘would like to see given an important position in Roosevelt’s
war administration,’ 30.9 percent named Ford. In this study
the auto maker was outpolled only by General Douglas A.
MacArthur... and Wendell L. Wilkie.”
“In the fall of 1942, the nation’s newspaper editors,
surveyed by Pearl S. Buck, president of the Eat and West
Association, rated Ford second among ‘Americans, now
living or alive since 1900, who [are] typical of our best’ and
about whom the peoples of Asia should know more.”
“Idolized by many Americans during his lifetime, Henry
Ford remains a folk hero, his name constantly paraded before
the public.” Ford’s reputation would probably have been
enhanced if he had died earlier. “Had he passed on in late
1914, with his moving assembly lines humming, his Model
T running away with the market, and his Selden patent ﬁght,
ﬁve-dollar day, and price cuts behind him, his star might now
be brighter... Ford’s reputation similarly would have been
better served had he retired in 1929, at age sixty-six... But
rather than move offstage and permit Edsel [Ford, his son],
Sorensen, and others to run the company, he hung on until
1945... progressively falling out of step with the times and
acquiring a ‘Model T’ image.
Note: Concerning the Selden patent–George B. Selden
(1846-1933) was a lawyer and inventor who was issued
the ﬁrst patent for an automobile, which he invented in
1877. Inspired by the gigantic internal combustion engine
invented by George Brayton displayed at the Centennial
Exposition in Philadelphia [Pennsylvania] in 1876, Selden
began working on a smaller lighter version. He succeeding
by 1878 in producing a one cylinder 400 pound version
which featured an enclosed crankshaft. He ﬁled for a patent
on 8 May 1879; it included both the engine and its use in a
four-wheel car. He then ﬁled a series of amendments to his
application. On 5 Nov. 1895, after 16 years, he was issued
U.S. patent No. 549,160. In 1889 he sold his patent rights to
William C. Whitney, an attorney. Together they negotiated
a royalty of 0.75% on all cars sold by the Association of
Licensed Automobile Manufacturers. However Henry Ford
(owner of the Ford Motor Co., founded in Detroit in 1903)
and four other U.S. car makers, decided to contest the
patent infringement suit against them ﬁled by Selden and
Whitney. The legal ﬁght lasted for 8 years and was highly
publicized and very costly. Selden won the ﬁrst round, but
Ford appealed. On 10 Jan. 1911 Ford won the case using the
argument that the engine used in automobiles at that time
was not based on George Brayton’s engine, the Brayton
engine which Selden had improved, but on the Otto engine,
based on a 4-stroke cycle developed by the German engineer
Nicolaus Otto in 1876. It was a stunning victory for Ford.
“Still Henry Ford maintains a reputation for greatness.
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In 1967 a nationwide sample of business executives, when
asked by the University of Michigan to name the greatest
businessmen in American history, rated Ford ﬁrst, followed
by Andrew Carnegie and Thomas A. Edison. In 1971,
readers of Nation’s Business, published by the Chamber of
Commerce of the United States, ranked Ford as the greatest
businessman in American history, followed by Alexander
Graham Bell and Thomas A. Edison.”
Henry Ford “was the ﬁrst to ﬁnd a mass market for what
we would not call a ‘big-ticket’ item. All over the world his
name came to stand for the ability of industrial capitalism to
lift workers and consumers to higher levels of prosperity.”
Of the Ford Motor Company’s “worldwide properties,
the River Rouge plant, built by Henry Ford during the ‘teens
and 1920s, remains the most impressive. To this day the
factory has been challenged in size only by the Volkswagen
Works in Wolfsburg, Germany. Much of Henry Ford’s older
and second largest industrial complex, the Highland Park
plant, remains standing.” His third great factory, the Willow
Run bomber plant, is intact, and used by General Motors as a
manufacturing facility.
“General Motors’ great inventor, Charles F. Kettering,
observed in 1943 that ‘a thousand years from now, when the
Churchills and the Roosevelts are but footnotes in history,
Henry Ford will loom as the most signiﬁcant ﬁgure of our
age.’” Lewis concludes: “The best remembered fact of his
life will be his great achievement. By preaching high-volume
production, low prices, and universal consumption, he
became the key ﬁgure in a far-reaching revolution” (p. 48889). Address: Prof. of business history, Univ. Michigan, Ann
Arbor, Michigan. Phone: 313-764-9540.
3899. American Lecithin Company Incorporated. 1976?
Alcolec WDR. Long Island, New York: ALC. 1 p. Undated.
• Summary: Contents: Description, Suggested applications:
Powdered detergents and soaps, powdered shampoo.
“Description: Alcolec WDR is a lecithin product in
ﬁnely divided powdered form. It is light yellow in color and
completely odorless.
“Alcolec WDR has been made available to facilitate
the incorporation of lecithin into products, powdered or
otherwise, where other forms of lecithin would involve
considerable difﬁculty.”
Note: This is a new series of leaﬂets. Each is about
an ALC product. The company has now incorporated. In
the upper left corner of each sell sheet is written a second
address in smaller letters (smaller font size): “Corporate
headquarters: P.O. Box 4048, Atlanta, Georgia 30302.
Telephone: (404) 522-7060. Telex: 261318 (Amad).” Each
leaﬂet is printed on letterhead and undated. The address has
changed and now has a ZIP code (introduced in the USA in
1963). The phone number still has the last 4 digits, but the
rest has changed to the new 3 + 3 + 4 format, where the ﬁrst
3 digits are the area code. The company no longer has two

phone numbers, only one. The cable address is unchanged.
Address: 32-34 61st St., Woodside, Long Island 11377, New
York. Phone: (212) 274-4350. Cable address: Armandmay.
3900. American Lecithin Company Incorporated. 1976?
Alcolec 439-C: Water dispersible lecithin. Long Island, New
York: ALC. 1 p. Undated.
• Summary: Regular commercial grades of ﬂuid soybean
lecithin are normally solvent and oil soluble, and only with
considerable difﬁculty can be dispersed (not dissolved) in
water under suitable conditions. It is in general much more
satisfactory to use a water dispersible type of lecithin such as
Alcolec 439-C.
“Alcolec 439-C is 100% active. In water-base systems
as with latex and resin emulsion paints and in various textile
applications it is usually added to the water phase but may
also be used with oily or fatty components. Alcolec 439-C
promotes wetting and dispersion or emulsiﬁcation depending
on the system and enhances uniformity and stability. It does
not appreciably change the pH. Besides promoting rapid
wetting and dispersion of pigments it facilitates redispersion
after storage and in some formulations decreases foaming.
With coatings it improves ease of application, color strength
and hiding power, anti-sag and shelf life. It is compatible
with other surfactants and emulsiﬁers.
“In the treatment of textiles, Alcolec 439-C not only acts
as an emulsiﬁer in sizings but imparts lubricity and release
effects and its water dispersions exert a conditioning effect
and soft smooth handle.” Address: 32-34 61st St., Woodside,
Long Island 11377, New York; Corporate Headquarters: P.O.
Box 4056, Atlanta, Georgia 30302. Phone: (212) 274-4350.
Cable address: Armandmay;.
3901. American Lecithin Company Incorporated. 1976?
Information on Alcolec lecithins: Chemical and physical
properties. Regular grades. Suggested uses. Special grades.
Long Island, New York: ALC. 3 p. Undated.
• Summary: Regular grades:
“Alcolec: Unbleached plastic consistency
“Alcolec S: Unbleached ﬂuid consistency
“Alcolec B: Bleached plastic
“Alcolec BS: Bleached ﬂuid
“Alcolec D: Extra bleach plastic
“Alcolec DS: Extra bleach ﬂuid
“Special grades:
“Alcolec 4135: Immediate y emulsiﬁable, stable over a
wide pH range. Especially useful in toilet articles.
“Alcolec HS-3: A sulfonated composition for use where
clear water solutions are required.
“Alcolec 439-C: Water dispersible.
“Alcolec PG: Oil free, granular.
“Alcolec F-100: Oil free, powder.
“Alcolec WDR: A powdered lecithin concentrate for
conditioning dry soaps and detergents.
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“Alcolec 30-A: A powdered lecithin concentrate for
bakers.” Address: 32-34 61st St., Woodside, Long Island
11377, New York. Phone: (212) 274-4350 or 4351. Cable
address: Armandmay. Telex: 261318 (Amad).
3902. Shieh, Kenneth K. Assignor to Anheuser-Busch,
Incorporated (St. Louis, Missouri). 1977. Media containing
molasses and soy ﬂour for producing glucose isomerase and
method. U.S. Patent 4,003,793. Jan. 18. 4 p. Application ﬁled
10 Feb. 1975. [7 ref]
• Summary: Soy ﬂour’s effect on glucose isomerase
manufactured with Actinoplanes missouriensis.
Note: Soy is mentioned 37 times in this patent, mostly as
“soy ﬂour.” Address: St. Louis County, Missouri.
3903. Schisler, Lee C.; Volkoff, Olga. 1977. The effect of
safﬂower oil on mycelial growth of Boletaceae in submerged
liquid cultures. Mycologia 69(1):118-25. Jan/Feb. [9 ref]
• Summary: The addition of small amounts of safﬂower oil
(2.5 ml/liter) to liquid media stimulated mycelial growth of
species of mushrooms tested. One ingredient in the standard
medium used for isolation of Boletaceae is Soytone (p.
119). Note: This article does not explain what Soytone is
or what it is made of. Address: 1. Dep. of Plant Pathology,
The Pennsylvania State Univ., University Park, PA 16802; 2.
Dep. of Botany, The Univ. of British Columbia, Vancouver,
BC, Canada V6T 1W5.
3904. J. of the American Oil Chemists’ Society. 1977. Henry
Ford & the soybean. 54(3):207A. March.
• Summary: When Robert Boyer was 14 and Henry Ford
was about 60, they met ice skating in the winter on the frozen
pond behind the Wayside Inn in Sudbury, Massachusetts.
Ford owned the Inn and Boyer’s father was the manager.
Skating and talking over 3 winters, they became friends.
As Boyer’s high school graduation approached, Ford asked
the young man about his plans. Boyer said he was going
to Dartmouth college but didn’t know what he was going
to study. As Boyer recalls, Ford then said: “Tell you what,
Bob. Why don’t you come out to the (Michigan) plant, spend
some time in each of our divisions until you decide what you
want to do and then go to college.
“Boyer leapt at Ford’s offer to return to Michigan where
Boyer’s father had been ofﬁce manager at Henry Ford
Hospital, Detroit, before moving to Sudbury. Boyer’s return
to Michigan was the start of a partnership that would produce
the most publicized of the early efforts in solvent extraction
of soybeans.”
In 1929, a few years after Boyer’s return to Michigan,
Ford founded the Edison institute, as a “school for
inventors.” Ford and Edison both believed that invention
was 99% perspiration and 1% inspiration. Ford asked Boyer,
then age 21, to be director of the institute. “The automotive
giant told him, ‘We’ll bring the best and brightest of the

(River) Rouge Trade School students over here and give you
problems to get you in over your head,’ Boyer recalls. If you
run into something where you think you need help, we’ll
call down to Ann Arbor and get some professors up here as
consultants.’
“’We should call this the “Place for Damned Fool
Experiments,”’ Ford said. ‘We don’t want you to look at
anything smaller than an elephant.’”
When the Great Depression struck, Ford wanted to
do something to aid farmers, who were among the hardest
hit. “’If we expect farmers to be our customers, then we
(industrialists) must become the farmer’s customers,’ Ford
was quoted as saying at the time.”
Surrounding farmland was planted to various crops
and each day when the young men arrived at the three-story
wooden building housing the institute they would ﬁnd a
truckload or two of some crop (such as tomatoes, potatoes,
or soybeans) for them to analyze. Before long, “soybeans
emerged as the best farm crop candidate for industrial use.”
“By 1933, Ford had 8,000 acres planted in soybeans;
by 1936 it would rise to almost 60,000 acres, the largest
soybean barony in the world at the time (as the New York
Times described it).”
Henry Ford wanted a Model T type extractor. “One
which an individual farmer could operate so that in the
summer he could work on his farm and in the winter could
run the extractor. Ford’s production-line outlook was seeking
a way for the farmer to use proﬁtably all his time. The Ford
extractor–which could be run by one man–was the result.
The horn-angle ﬂaker, for which Ford and Boyer received
the patent, may yet be used commercially, Boyer says. The
extractor could process six tons of [soy] beans a day.
“Was the experiment proﬁtable for the automotive ﬁrm?
‘The enamel base paint paid for all the research all by itself,’
Boyer says. ‘Before that, all ﬁnishes [body paints] were
lacquer requiring several coats with hand polishing. It was a
costly and time-consuming process.’”
“The Edison Institute continued its work into 1943 when
war production requirements led Ford to shut it down. At its
peak, the institute had 100 persons on the staff with perhaps
20 key staffers, Boyer estimates. The soybean research
section was purchased by The Drackett Co. in Cincinnati
[Ohio]. Boyer stayed with Drackett until heirs of the owner
decided to disband the research unit.
“Ford’s efforts, however, had commanded nationwide
publicity, even international through World’s Fairs. The
continuous solvent extraction process was among the ﬁrst in
the United States for commercial purposes, even if it was on
a limited scale by today’s standards.”
3905. Kalaw, Josie; Bandonil, L.; Dy, V. 1977. Preliminary
chemical and physical evaluation of some formulated
feeds for Penaeus monodon [giant tiger prawn] (Abstract).
Quarterly Research Report, Aquaculture Dep., Southeast
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Asian Fisheries Development Center (Philippines) No. 1. p.
29-31. Jan/March.
• Summary: P. monodon is Penaeus monodon, the giant tiger
prawn.
A total of 28 feed combinations was developed for P.
monodon. Fish meal, shrimp head meal, squid head meal,
Ascetes spp., rice bran, and soybean cake were used as
primary ingredients in these feeds. A commercial vitamin
premix was added to the dry ingredients. Gelatinized corn
starch and wheat ﬂour were used as binders. The mixture
was extruded then dried. They were analyzed for nutritional
composition and water stability. When a pellet disintegrates
easily, water pollution occurs and chances for the shrimp to
feed are minimized. Thus, the search for a compact, stable
feed pellet must be continued.
3906. Pascual, Felicitas; Bandonil, Lillian. 1977. Preliminary
biological evaluation of some formulated feeds for Penaeus
monodon [giant tiger prawn] (Abstract). Quarterly Research
Report, Aquaculture Dep., Southeast Asian Fisheries
Development Center (Philippines) No. 1. p. 32-33. 1st
quarter (Jan/March).
• Summary: Soybean cake is used as a feed and fertilizer
in ﬁshponds. A mixture of soybean cake and rice bran was
made into pellets and used as a feed for these crustaceans
when they were 127 days (about 4 months) old.
3907. Shields, Bill. 1977. Vegetable oil plant to begin
production in fall of ‘78. Windsor Star (Essex County,
Ontario, Canada). June 29. p. 3-4.
• Summary: William G. Milliken, president of Maple Leaf
Monarch Company, said his vegetable oil processing plant
and reﬁnery now under construction on 40 waterfront acres,
is scheduled to begin production in the fall of 1978. It will
be the largest integrated vegetable oil plant in Canada, and
is expected to stimulate Ontario soybean production. Lever
Brothers is the largest margarine manufacturer in Canada.
The deodorized and hardened oils and fats from the Windsor
plant will be use in the production of margarine, shortening,
salad and cooking oils. Reﬁned technical oils will be used
in the manufacture of paints and varnishes, printing inks,
plastics and caulking compounds.
An illustration (architectural drawing) shows Maple
Leaf Monarch’s vegetable oil mill and reﬁnery. Address:
Star’s Business Editor.
3908. Howes, Charles D. 1977. Re: The inﬂuence of Dr. John
Harvey Kellogg on substitute foods and their developers in
the USA. Letter to Mr. Stephen H. McNamara, Associate
Chief Counsel for Food, U.S. Food and Drug Administration,
Washington, DC., July 15. 2 p. Typed, with signature on
letterhead. [1 ref]
• Summary: “Your paper in Food Engineering, June 1977
was read with interest. I do not intend to dispute any of the

points made in it here, but would like to share with you a
historical perspective of the development of substitute foods.
A brighter future may be assured if we remind ourselves of
the progress of the past.
“John Harvey Kellogg, M.D. promoted a simple
vegetarian diet at the Battle Creek Sanitarium in Michigan
which he headed during most of his 67 years at the medical
institution (beginning in 1875/76). During this period he
developed a unique program of diet, hydrotherapy and expert
surgery which attracted people from around the country and
the world. Patients included a number of leading people
such as William Howard Taft, William Jennings Bryan,
Roald Amundsen, Lowell Thomas, Alfred DuPont, John
D. Rockefeller, Jr., J.C. Penney, Montgomery Ward, S.S.
Kresge, etc., etc.
“As might be guessed, Kellogg’s views on diet and
health were widely spread throughout America and the
world. In order to provide a satisfactory vegetarian breakfast
Kellogg developed the breakfast cereal and Battle Creek
became the prepared-cereal capital of the world. The
breakfast cereal was a substitute for ham & eggs and other
high meat breakfasts.
“Kellogg also invented vegetable protein foods which he
served as substitutes for meat. This was the beginning of the
meat analogue industry.
“Henry Ford II [sic, Henry Ford] was a patient of Dr.
Kellogg and Kellogg was a man who liked to share his
ideas with anyone who would listen intelligently. Exactly
what was shared we do not know, but back in Detroit Ford
established a soy research team [headed by Robert Boyer].
The soy research team invented soy plastic (which was
used in Ford automobile steering wheels for several years),
soy fabric, and soy ﬁber [spun soy protein ﬁber]. When the
research team was broken up the leading members [including
Robert Boyer] joined the food industry and with additional
developments produced vegetable ﬁber suitable for food
products. This was the beginning of textured vegetable
protein ﬁber.
“In order to promote his ideas more fully and leave a
more lasting impression on the health of the world, Kellogg
founded a medical school in connection With the Battle
Creek Sanitarium. The American Medical Missionary
College was granted a charter in 1895 and had two
campuses–Battle Creek [Michigan] & Chicago [Illinois].
Much of the support for the medical school came from the
food business. The school gave an excellent education and
was soon fully accredited. Into this situation came Harry W.
Miller, a medical student from Ohio. Harry Miller started
working as a guide in the cereal factory to help support
himself as a medical student. He became interested in the
food business and became such an expert guide that Kellogg
developed an interest in him. Miller was instructed by
Kellogg in the area of food processing and read into food
development as well as studied medicine. He became well-
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versed in both areas.
“When Miller graduated he married and soon sailed for
China as a medical missionary. He noted malnutrition among
infants and a high death rate among them. He also noted that
soymilk was made by the people, but only the old people (no
doubt those without teeth) drank it. In time Miller applied
his knowledge of food processing methods to taking soymilk
production out of the kitchen and making it on a large scale
in a formulation suitable for infants. In the late 1930’s China
was invaded by the Japanese and the soymilk plant was
bombed. After several adventures he was able to return to the
U.S. and founded the ﬁrst American soymilk plant.
“Thus a “Whole Picture” of substitute foods may be
outlined in perspective thus:” A diagram shows John Harvey
Kellogg, M.D. on the top line. Arrows point downward from
him to those he inﬂuenced on the 2nd line: (1) Henry Ford II
and the Soy Research Group. (2) Vegetable Protein Foods.
(3) Breakfast Cereal. (4) Harry W. Miller, M.D. Arrows
point downward to the 3rd row showing that: (1) Ford
and the Soy Research Group developed Vegetable Protein
Fiber. (2) Dr. Miller developed Soymilk & Soycheese.
Arrows point downward to the 4th row showing that both
Vegetable Protein Fiber and Vegetable Protein Foods led to
the [commercial] development of Textured Vegetable Protein
foods.
“I hope this background material will be helpful to you
as you deal with the nutritional problems of engineered
foods.
“Sincerely,...” Address: PhD, Technical Director, Loma
Linda Foods, 13246 Wooster Rd., P.O. Box 388, Mount
Vernon, Ohio 43050. Phone: (614) 397-7077.
3909. Miner, Bert D.; Gallimore, William W. 1977. Soy
protein use can increase 71% by 1985. Farmer Cooperatives
44(4):4-6. July. Also issued as Farmer Cooperatives Reprint
4, May 1977 (4 pages, unnumbered).
• Summary: Table 2, titled “Estimated industry production of
soy protein products, 1976 and 1985” gives statistics divided
into human food uses and industrial uses–in million pounds.
For human food uses: Soy ﬂour and grits is expected to
increase from 395 in 1976 to 610 in 1985. Textured soy ﬂour
and grits from 79.0 to 152.5. Soy protein concentrates from
66.5 to 119.0. Textured soy protein concentrates from 6.6 to
17.8. Soy protein isolates from 47.2 to 94.5. Textured soy
protein isolates from 2.4 to 9.4.
For industrial uses: Soy ﬂour and grits is expected
to increase from 245 million lb in 1976 to 480 in 1985.
Textured soy ﬂour and grits from 61.2 to 144.0. Soy protein
concentrates from 17.5 to 38.5. Textured soy protein
concentrates from 0.9 to 1.9. Soy protein isolates from 40.2
to 49.0. Textured soy protein isolates from 0 to 0. Address:
1. USDA FCS (Farmer Cooperative Service); 2. USDA ERS
(Economic Research Service).

3910. Abramitis, W.W. 1977. Fats and oils in agriculture. J.
of the American Oil Chemists’ Society 54(11):853A-857A.
Nov. [32 ref]
• Summary: Contents: Abstract and summary. Introduction.
Emulsiﬁers and surfactants (Table 1 shows classiﬁcation
of these into anionic, cationic, nonionic, and ampholytic).
Pesticide derivatives. Insecticidal activity. Plant growth
regulators. Fungicides. Future of fats and oils (as petroleum
and its products become more expensive). Address:
Agricultural Chemicals Research and Development, Armak
Co., McCook, Illinois 60525.
3911. SoyaScan Notes. 1977. Chronology of soybeans,
soyfoods and natural foods in the United States 1977
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. 12. Laughing Grasshopper tofu shop starts
making tofu in Millers Falls, Massachusetts. Founded by
Richard and Kathy Leviton, Tom Timmins, and Michael
Cohen in April 1976, it soon becomes the largest of the new
breed of Caucasian-run U.S. tofu manufacturers. It was
renamed The New England Soy Dairy in Nov. 1977, Tomsun
Foods, Inc. in 1984, and Tomsun Foods International in
1986.
Jan. The Soy Plant starts making tofu inside Wildﬂower
Community Bakery at Ann Arbor, Michigan. Steve Fiering is
one of the organizers of America’s ﬁrst soyfoods co-op.
Jan. 20. Jimmy Carter inaugurated as president of the
United States. Bob Bergland is Secretary of Agriculture.
March. Surata Soyfoods starts making tofu in Eugene,
Oregon. America’s second worker-owned soyfoods
cooperative, organized by Benjamin Hills.
April 5. Takai Tofu & Soymilk Equipment Co. in
Japan works with consultant William Shurtleff to acquire
an English name, develop a uniﬁed equipment catalog, and
establish international operations.
May. Flying Cloud Tofu (soon renamed The Tofu Shop,
then Northern Soy) starts tofu production in Rochester, New
York. Founders are Greg Weaver, Greg Mello, and Andy
Schecter.
May 10-June 7. Shurtleff and Aoyagi travel to Indonesia
to do ﬁeld research on tempeh in preparation for a book on
the subject.
Aug. 16. Miso Production by Shurtleff and Aoyagi
published by New-Age Foods Study Center, the Center’s ﬁrst
publication.
Sept. Article in Mother Earth News announces that
tempeh starter and split whole soybeans are available from
newly founded Farm Foods at The Farm in Summertown,
Tennessee. Orders start to pour in. Farm Foods continues The
Farm’s tradition, with a great deal of creative and inﬂuential
work with soyfoods.
Sept. Swan Foods starts operation in Miami, Florida, run
by Robert Brooks and Mary Pung. They produce America’s
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ﬁrst commercial soymilk yogurt. After doing extremely
innovative pioneering work with second generation tofu
products and advertising them nationwide, they go out of
business in Dec. 1978 from trying to grow too fast.
Sept. White Wave starts making tofu in a bathtub in
Boulder, Colorado. Founded by Steve Demos.
Oct. The Tofu Shop, America’s second soy deli, opens
in Telluride, Colorado. Founded by Matthew Schmit, it was
later renamed Far Pavilions.
Oct. 14. Bean Machines Inc., America’s ﬁrst supplier of
tofu and soymilk equipment, begins operations in California
under the direction of Larry Needleman. Most of their
equipment is imported from Takai in Japan.
Oct. Soycraft, a newsletter and America’s ﬁrst periodical
focusing on soyfoods, begins publication. Initiated by David
and Danette Briscoe of Lawrence, Kansas.
Nov. Redwood Natural Foods, Inc. in Santa Rosa,
California, launches the world’s ﬁrst vacuum packed tofu.
Redwood developed the packing process using tofu made by
Quong Hop & Co.
Nov. Paul Duchesne starts selling Fried Rice & Tofu
Sandwiches in Fairfax, California. His operation later
becomes Wildwood Natural Foods.
* The Heartsong Tofu Cookbook, by Bob and Toni
Heartsong self-published in Florida.
* Passage of the 200 mile offshore ﬁshing limit law
has a major impact on Japan’s protein supplies, increasing
interest in and use of soy protein products.
* By the end of 1977 there are at least 13 commercial
Caucasian-run tofu shops in America.
* The Chemurgic Council, after a period of decline,
ﬁnally closed its doors in 1977.
* The Food and Agriculture Organization of the United
Nations (FAO) establishes a European Cooperative Network
on Soybean in which 14 countries participate, exchanging
information on soybean production.
* Genentech becomes the ﬁrst company founded
speciﬁcally to apply recombinant DNA techniques for
commercial purposes.
* In China, under new post-Maoist economic policies,
soybean acreage starts to increase after almost 20 years of
decline based on grain-ﬁrst policies. Soybean production
began a slow increase in the mid-1960s, despite declining
acreage.
3912. Lambuth, Alan L. 1977. Soybean glues. In: Irving
Skeist, ed. 1977. Handbook of Adhesives. 2nd ed. New York,
NY: Van Nostrand Reinhold Co. xviii + 921 p. See p. 172-80.
[6 ref]
• Summary: The structure of this chapter and the number of
pages are the same as in the original 1962 edition, however
several updates have been made. In the Introduction, the end
of the history section have been changed to read: “Although
a long-term decline in consumption from this tremendous

volume [of almost 100 million pounds in 1956] has occurred,
soybean glues are expected to remain indispensable to
protein adhesive technology and continue to contribute
signiﬁcantly in many phases of the wood utilization
industry” (p. 173). Updates have been made in each section.
The section on “References” states: “In the interests of
brevity, the bibliography on soybean glue has been reduced
to a few basic references. For anyone desiring more complete
background information, the original edition [1962]...
contains a bibliography of 51 references covering all aspects
of soybean glue technology which were discussed.” Address:
Boise Cascade Corp., Boise, Idaho.
3913. Skeist, Irving. 1977. Handbook of adhesives. 2nd ed.
New York, NY: Van Nostrand Reinhold Co. xviii + 921 p.
Illust. Index. 26 cm.
• Summary: Contains chapters titled “Soybean Glues”
(Chapter 10), and “Blood Glues” (Chapter 11), both by Alan
L. Lambuth (Boise Cascade Corp, Boise, Idaho).
Casein blend glues comprise mixtures of casein with
soybean meal (p. 160).
In chapter 43, “Wood adhesion,” the section titled “The
physical chemical characteristics of the cured adhesive”
has a subsection on “Water resistance” of common wood
adhesives. Water resistant adhesives include “Casein and
casein-soy-glue” and “Blood-soy bean blends.” Those with
low water resistance include “Soy-bean glue” (p. 674).
Address: Consultant, Skeist Laboratories, Inc., Livingston,
New Jersey.
3914. Central Soya Co., Chemurgy Div. 1977? Make good
foods better with help from the broad line of Central Soya
quality proteins and lecithins (Brochure). Fort Wayne,
Indiana. 12 p. Undated. 21 x 26 cm.
• Summary: This glossy color brochure Contains photos and
descriptions of each of the following products: Lecithins:
Centrolex, Centrophase, Centrophil, Centrolene, Centrol
and Actiﬂo. Soy ﬂours: Soyaﬂuff, Soyarich 115W, Soyalose
105W, Centex (textured soy ﬂour). Protein isolates:
Promine-D, Promine-F, Promine-R, Cenpro-F, Cenpro-G,
Cenpro-P, Cenpro-MD. Protein concentrates: Promosoy-100,
Promosoy 20/60, Promosoy SL, Response (structured soy
protein concentrate available in various sizes and colors).
Steam-texturized Bontrae: Unfortiﬁed, fortiﬁed, or spiced.
Note: This brochure must have been published after
Nov. 1976, when Central Soya licensed the rights to make
Bontrae products. Address: 1300 Fort Wayne National Bank
Building, Fort Wayne, Indiana 46802. Phone: 219-422-8541.
3915. Hanson, Harold Wayne. Assignor to Par-Way Mfg.
Company (Los Angeles, California). 1978. Method of
preparing a stable clear liquid release agent. U.S. Patent
4,096,258. June 20. 4 p. Application ﬁled 28 Feb. 1977. [5
ref]

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1390
• Summary: The release agent consists of about 57% by
weight of soybean oil, 38% of coconut oil, and 5% of
lecithin. Address: Los Angeles, California.
3916. SoyaScan Notes. 1978. Production of soy protein
concentrate in the USA (Overview). July 13. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: According to ﬁgures from B.D. Miner and W.W.
Gallimore, total production of soy protein concentrates in
the USA is roughly 84 million pounds. About 79% of this is
for human food use and 11% is for industrial use (non-food,
non-feed). Some 4-5 U.S. companies now make concentrates
but their individual production ﬁgures are not known.
3917. Soyanews (Sri Lanka). 1978. The seed that meets a
million needs. 1(1):3. Sept.
• Summary: Gives a brief history of the soyabean worldwide
(except in Sri Lanka) and its many uses are described brieﬂy
in the following categories: Mature beans: Whole, sprouts,
ﬂour, curds, roasted, milk, feeds. Oil. Lecithin: Food and
non-food. Meal: Food products, feeds, industrial protein.
Plants (incl. forage as silage, hay, and soilage). Immature
beans (canned, dehydrated, fresh, quick-frozen, pickled,
succotash).
Above each of the following words or terms is a photo:
Infant foods. Cereal foods. Pharmaceuticals. Building
materials. Adhesive. Feed (shows cows).
3918. National Soybean Processors Association. 1978. Year
book and trading rules 1978-1979. Washington, DC. ii + 106
p.
• Summary: On the cover (but not the title page) is written:
Effective October 1, 1978. This is the 50th anniversary issue.
Contents: The National Soybean Processors Association
[Introduction and overview]. Constitution and by-laws.
Ofﬁcers and directors. Executive ofﬁce. Members. Standing
committees. Food Protein Council. Trading rules on soybean
meal. Sales contract. Appendix to trading rules on soybean
meal: Ofﬁcial methods of analysis (moisture, protein,
crude ﬁber, oil {only method numbers listed}), sampling of
soybean meal (automatic sampler, probe sampler), ofﬁcial
weighmaster application, semi-annual scale report, ofﬁcial
referee chemists (meal). Trading rules on soybean oil.
Sales contract. Deﬁnitions of grade and quality of export
oils. Soybean lecithin speciﬁcations. Appendix to trading
rules on soybean oil: Inspection, grading soybean oil for
color (N.S.P.A. tentative method), methods of analysis
(A.O.C.S. ofﬁcial methods): Soybean oil, crude; soybean oil,
reﬁned; soybean oil, reﬁned and bleached; soybean oil for
technical uses; soap stock, acidulated soap stock and tank
bottoms (only method numbers listed), ofﬁcial weighmaster
application, semi-annual scale report, ofﬁcial referee
chemists (oil). Soybean oil export trading rules. Foreign
trade deﬁnitions (for information purposes only).

The page titled National Soybean Processors Association
(p. ii) states: “During the past crop year about 900,000,000
bushels of soybeans moved through processing plants of
NSPA’s 29 member ﬁrms. Approximately 55 percent of
America’s 1.7 billion-bushel soybean crop is bought and
processed by NSPA members. Exporters account for another
41 percent of the crop, and the remainder [4%] is returned to
farms for seed, feed, and residuals.” Also discusses industry
programs, soybean research, and international market
development.”
The section on ofﬁcers, executive committee, and board
of directors (p. 7-8) gives the name, company afﬁliation,
and phone number of each person. Ofﬁcers–Chairman:
John G. Reed, Jr., Continental Grain Co. Vice Chairman:
C. Lockwood Marine, Central Soya Co., Inc. President:
Sheldon J. Hauck. Secretary: A.E. Idleman, A.E. Staley
Manufacturing Co., Inc. Treasurer: Edward J. Cordes,
Ralston Purina Co. Immediate past chairman: Lowell K.
Rasmussen, Honeymead Products Co.
Executive Committee: Gorge A. Heinz (‘79), Buckeye
Cellulose Corp. Donald H. Leavenworth (‘79), Spicola,
Cargill, Inc. C. Lockwood Marine, Central Soya Co. Inc.
John G. Reed, Jr., Continental Grain Co. Gaylord O. Coan
(‘80), Gold Kist, Inc. Lowell K. Rasmussen, Honeymead
Products Co. William T. Melvin (‘80). Planters Oil Mill, Inc.
Theodore W. Bean (‘79), Quincy Soybean Co. Edward J.
Cordes, Ralston Purina Co. Richard E. Bell (‘80), Riceland
Foods, Inc. Austin E. Idleman, A.E. Staley Mfg. Co.
Board of Directors (alphabetically by company; each
member company has one representative on the board):
Thomas H. Wolfe, Anderson, Clayton & Co. Charles
Bayless, Archer Daniels Midland Co. Keith Voight, Boone
Valley Coop. Processing Assn. George H. Heinz, Buckeye
Cellulose Corp. David C. Thompson, Bunge Corporation.
Donald H. Leavenworth, Cargill, Inc. C. Lockwood Marine,
Central Soya Co., Inc. John G. Reed, Jr., Continental Grain
Co. Joe C. Givens, Dawson Mills. Alfred Jenkins, Delta
Cotton Oil & Fertilizer Co. Kenneth E. Sullivan, Farmers
Grain Dealers Assn. of Iowa. Donald M. Chartier, Farmland
Industries, Inc. Gaylord O. Coan, Gold Kist Inc. Lowell K.
Rasmussen, Honeymead Products Co. Kenneth J. McQueen,
Land O’Lakes, Inc. Floyd W. Brown, Lauhoff Grain Co.
Kermit F. Head, Missouri Farmers Assn.–Grain Div. Robert
E. Hicks, Owensboro Grain Co., Inc. Sewell L. Spedden,
Perdue Incorporated. John H. Payne, Planters Manufacturing
Co. William T. Melvin, Planters Oil Mill, Inc. Theodore
W. Bean, Quincy Soybean Co. Edward J. Cordes, Ralston
Purina Co. Richard E. Bell, Riceland Foods, Inc. J.D.
Morton, Sherman Oil Mill. Stiles M. Harper, Southern Soya
Corp. Austin E. Idleman, A.E. Staley Mfg. Co. Preston C.
Townsend, Townsend’s Inc. Tyler Terrett, West Tennessee
Soya Mill, Inc.
Executive ofﬁce, Washington, DC: Executive
Director, Sheldon J. Hauck. Director, Public Affairs: Jack
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DuVall. Director, Regulatory Affairs: William F. Sullivan.
Administrative Asst.: Helen Miller. National Soybean Crop
Improvement Council: Robert W. Judd, Managing Director.
Members (listed alphabetically by company; within
each company, ﬁrst the name of the ofﬁcial Association
representative {who is on the Board}, followed by the
other personal members listed alphabetically by surname.
For example, Archer Daniels Midland Co., the company
with the most personal members, has 26. After the name
of each personal member is given with his address and
phone number. In the listing below, the number of personal
members is shown in parentheses after the name of each
company, followed by city and state of the various locations):
Anderson, Clayton & Co. (6); Phoenix, Arizona; Jackson,
Mississippi; Houston, Texas. Archer Daniels Midland Co.
(26); Decatur, Illinois; Galesburg, Illinois; Granite City,
Illinois; Fredonia, Kansas; Mankato, Minnesota; Red Wing,
Minnesota; Fremont, Nebraska; Lincoln, Nebraska; Kershaw,
South Carolina. Boone Valley Coop. Processing Assn.,
Eagle Grove, Iowa. Buckeye Cellulose Corp. (8); North
Little Rock, Arkansas; Augusta, Georgia; Cincinnati, Ohio;
Memphis, Tennessee. Bunge Corporation (6); Cairo, Illinois;
Logansport, Indiana; Emporia, Kansas; New York City, New
York; Cargill, Inc. (18); Osceola, Arkansas; Gainesville,
Georgia; Cedar Rapids, Iowa; Des Moines, Iowa; Sioux
City, Iowa; Washington, Iowa; Chicago, Illinois; Wichita,
Kansas; Minneapolis, Minnesota; Fayetteville, North
Carolina; Sidney, Ohio; Memphis, Tennessee; Chesapeake,
Virginia. Central Soya Co., Inc. (11); Gibson City, Illinois;
Decatur, Indiana; Fort Wayne, Indiana; Indianapolis,
Indiana; Belmond, Iowa; Marion, Ohio; Bellevue, Ohio;
Delphos, Ohio; Chattanooga, Tennessee. Continental
Grain Co. (6); Guntersville, Alabama; Chicago, Illinois;
Taylorville, Illinois; New York City, New York; Cameron,
South Carolina. Dawson Mills (3); Dawson, Minnesota.
Delta Cotton Oil & Fertilizer Co. (1); Jackson, Mississippi.
Farmers Grain Dealers Assn. of Iowa (Cooperative),
Soybean Processing Div. (1); Mason City, Iowa. Farmland
Industries, Inc. (5); Van Buren, Arkansas; Sergeant Bluff,
Iowa; Hutchinson, Kansas; St. Joseph, Missouri. Gold Kist
Inc. (3); Atlanta, Georgia. Honeymead Products Co. (3);
Mankato, Minnesota. Land O’Lakes, Inc. (2); Fort Dodge,
Iowa; Sheldon, Iowa. Lauhoff Grain Co. (1); Danville,
Illinois. Missouri Farmers Assn.–Grain Div. (5); Mexico,
Missouri. Owensboro Grain Co., Inc. (2); Owensboro,
Kentucky. Perdue Incorporated (2); Salisbury, Maryland.
Planters Manufacturing Co. (2); Clarksdale, Mississippi.
Planters Oil Mill, Inc. (2); Rocky Mount, North Carolina.
Quincy Soybean Co. (4); Quincy, Illinois. Ralston Purina
Co. (8); Bloomington, Illinois; Lafayette, Indiana; Iowa
Falls, Iowa; Louisville, Kentucky; Kansas City, Missouri;
St. Louis, Missouri; Raleigh, North Carolina; Memphis,
Tennessee. Riceland Foods, Inc. (8); Helena, Arkansas;
Stuttgart, Arkansas. Sherman Oil Mill (1); Fort Worth, Texas.

Southern Soya Corp. (1); Estill, South Carolina. A.E. Staley
Manufacturing Co. (7); Decatur, Illinois. Townsend’s Inc.
(2); Millsboro, Delaware. West Tennessee Soya Mill, Inc.
(1); Tiptonville, Tennessee.
Associate Members: ACLI Soya Co, White Plains,
New York. Anderson Clayton Foods, Dallas, Texas. Balfour
MacClaine International, Ltd., New York City, New York.
Best Foods, a Unit of CPC International Inc., Englewood
Cliffs, New Jersey. California Vegetable Oils, Inc., San
Francisco. Canadian Vegetable Oil Processing Co., Hamilton,
Ontario, Canada. Cobec Brazilian Trading and Warehousing
Corp. of the U.S., New York City. Louis Dreyfus, Stamford,
Connecticut. Durkee Foods, Div. of SCM Corporation,
Chicago, Illinois (Gerald J. Daleiden). Gordon-Kutner Co.,
Dallas, Texas. Grain Processing Corp., Muscatine, Iowa
(H.P. Woodstra). Hartsville Oil Mill, Hartsville, South
Carolina (Richard A. Koppein). Humko Products, Memphis,
Tennessee. Hunt-Wesson Foods, Inc., Fullerton, California.
Lever Bros Co., New York City, New York. Maple Leaf Mills
Ltd., Toronto, Ontario, Canada (W.G. Milliken). Marwood
Company, San Francisco, California. Overseas Commodities
Corp., Minneapolis, Minnesota. Pillsbury Co., Bloomington,
Minnesota. Procter & Gamble Co., Cincinnati, Ohio. PVO
International Inc., San Francisco, California. Quaker Oats
Co. (The), Chicago, Illinois. Schouten International, Inc.,
Minneapolis, Minnesota. Soﬁco, Memphis, Tennessee.
Spencer Kellogg, Div. of Textron, Inc., Buffalo, New York.
Alfred C. Toepfer, Inc., New York City, New York (Dieter
Rahlmann).
Standing committees: For each committee, the function
of the committee, the names of all members (with the
chairman designated), with the company and company
address of each are given–Crop Improvement Council.
Meal trading rules. Oil trading rules. Safety and insurance.
Soybean Research Council. Technical. Address: 1800 M St.,
N.W., Washington, DC 20036. Phone: (202) 452-8040. Telex
89-7452.
3919. Engelman, H.W.; Guenther, D.A.; Silvis, T.W. 1978.
Vegetable oil as a diesel fuel. Paper presented at American
Society of Mechanical Engineers (ASME) Meeting. 7 p.
Held 5 Nov. 1978 at Houston, Texas. Paper #78-DGP-19. [10
ref]
• Summary: Presents experimental veriﬁcation that blends
of soybean oil and diesel fuel give satisfactory service with
minimal add-on equipment and no additional maintenance
for standard diesel operation. They conclude that the use
of blends is feasible, but long-term test data are lacking.
Address: 1. Assoc. Prof., The Ohio State Univ., Dep. of
Mechanical Engineering, Columbus, Ohio; 3. FOMOCO,
Electrical and Engine Engineering, Dearborn, Michigan.
3920. Jenny, Tom; Andres, Cal. 1978. Rapid-hydrating
structured soy concentrate increases efﬁciency of meat
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operations: Time and labor for hydrating protein before
usage are eliminated. Food Processing (Chicago). Nov. p.
56-57.
• Summary: Vegetable proteins offer several beneﬁts when
used in meat products: (1) They improve adhesion of formed
products. (2) They improve retention of meat juices during
heating for serving–which improves eating quality and
ﬂavor. (3) They reduce the product’s cost.
One problem with textured vegetable proteins is they
must be hydrated before use, which may require 20 minutes
or more–plus extra labor, equipment, and ﬂoor space.
A 70% textured soy protein concentrate has been
designed for rapid hydration–5-10 minutes. Information on
Response 4400-Natural Color, 4401-Dark Caramel Color,
and 4402-Medium Caramel Color is available from Central
Soya Co., Chemurgy Div., 1300 Fort Wayne National Bank
Bldg., Fort Wayne, Indiana 46801. Color photos show a
burger on a bun, and two breakfast sausages next to fried
eggs, sunny side up. Address: 1. Product Development and
Quality Audits Manager, Harkers Wholesale Meats, Inc.,
LeMars, Iowa; 2. Senior Associate Editor.
3921. Dahlinger, John Côté; Leighton, Frances Spatz. 1978.
The secret life of Henry Ford. Indianapolis/New York:
Bobbs-Merrill Company Inc. 243 p. See p. 170-77. Index. 24
cm.
• Summary: The author was born on 9 April 1923 at Henry
Ford Hospital. His mother was Evangeline C. Dahlinger,
who was married at the time to Raymond C. Dahlinger, one
of Henry Ford’s most trusted employees and later Manager
of the Ford Farms. The author makes the case convincingly
that Henry Ford was his father, making him Henry Ford’s
illegitimate son.
Chapter 12, titled “Quadrupeds are out” (p. 170-77)
contains extensive information about Ford’s work with
soybeans and soyfoods. Ford believed that the world of the
future would be a world without quadrupeds. “We don’t need
horses. We’ve got the tractor. We’ve got the automobile. We
don’t need cows–we can make synthetic milk. We can make
meat substitutes out of soybean and coconuts–you can hardly
tell the difference. We don’t need sheep. We will be able
to make wool out of synthetic things–it will be better than
wool... Ford had good reason to distrust horses. He told me
that when he was a young boy, his foot caught in the stirrup
when a horse bolted. He was dragged around and could have
been killed. I don’t recall ever seeing him ride a horse...
Ford considered the horse a very inefﬁcient instrument. He
called it a thousand-pound hay-burning motor with one-horse
power.
“As Henry Ford worked toward his great vision of a
world that had no need of quadrupeds, I was his guinea pig.
And I wasn’t the only one. Everyone had to eat the strange
concoctions he was putting together and calling milk, meat,
and vegetables, depending on their color. Soybean milk was

his triumph. I had to drink it while he asked me eagerly, ‘Can
you tell the difference? Isn’t that a ﬁne glass of milk?’
“I loved milk, but his soybean milk almost cured me. It
tasted like chalk. I was perfectly satisﬁed with the job a cow
did, and his version was simply terrible. For a time, Ford
was eating so much ersatz foods he was concocting that Mrs.
Ford worried about his health.
“Ford would eat soybean pie and drink the soybean
milk that made even milk of magnesia taste good. Ford was
working on a soybean body for an automobile. They used to
say that if it didn’t run, Ford could eat it.
Ford had a “car body built from the soil” with wheat
straw, ﬂax, and hemp [Cannabis] that proved to be so strong
it was promoted in photo sessions by whacking it with an ax.
“Ford’s ultimate triumph along the soybean line was the
soybean dinner he himself dreamed up and had served at the
time of the Ford exhibit at the Chicago Century of Progress
Fair in August 1934.” A list of the 16 items served is given;
soy ice cream is not mentioned.
“I was about eleven [i.e. in about 1934] when Ford was
at the peak of his excitement about soybeans. You had only
to talk to him for ﬁve minutes and soybeans would enter
the conversation. He kept bottles of soybean milk in our
refrigerator in case he got thirsty and in case I weakened a
little to drink a little too. I only drank it, however, under the
greatest duress.
“I still have the recipe he gave to mother for making
soybean milk. The formula was developed by his chemical
engineers... Soak one-half pound soybeans overnight and
grind to a ﬁne powder. Add two quarts of water and heat
in a double boiler for one-half hour. Strain liquid through
a ﬁne cloth and season with a dash of salt. Add one or two
tablespoons of syrup to sweeten. A dash of banana oil can
also be added to make it resemble cow’s milk more closely.
Ford was always shifting the formula around a triﬂe to see
which sweetening syrup was best–maple or sorghum or
honey–and whether a little more or less salt would improve
the taste.
“Ford was evangelical about soybeans. He talked of how
cooked soybeans tasted much better than lima beans did,
and how soybean spread was much better for children than
peanut butter. He advised me to try it in a soybean and jelly
sandwich.
“Ford urged Mother to tell our cook to use a lot of
soybeans in cooking and to overcome the strong ﬂavor of the
beans by adding plenty of onions. In his own household the
cooks were ordered to sneak a few soybeans into every food
on the table–into soup, salad, the peas or other vegetable of
the day.
“Ford would now and then ﬂash a letter around
from some doctor or other who was grateful for Ford’s
experiments with soybean milk because babies who were
allergic to cow’s milk were able to use inexpensive, lifesaving soybean milk. And also those adults who were
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allergic to milk were able to enjoy puddings and things that
they had never been able to enjoy before.
“Incidentally, Ford’s son was named after the man
who was in charge of food research at Ford, Doctor Edsel
Ruddiman. Ruddiman worked in the engineering lab and
was one of Ford’s favorite people. Ford, of course, worked
closely with Dr. Ruddiman in maximizing the uses of
soybeans.” Ford also fancied soybean cottage cheese.
“If I recall correctly, Ford at one time had twenty
thousand acres of soybeans under cultivation under Dad’s
direction, and it was said he was spending over a million
dollars a year experimenting with the plant in various
ways–as food, as plastic, as animal food, as a high-protein,
low-calorie diet food, and as a source of industrial oils. Ford
would brag about how there was nothing in the soybean plant
that was wasted; even the stalk could be made into ﬁber.
“As Ford saw the world of the future–and I’m sorry it
didn’t come to pass–every farmer would become wealthy by
running his own little factory, or ‘cottage industry,’ as Ford
called it. He would produce soybeans in his ﬁeld and make
at least one soybean product for sale to factories or grocery
stores.
“As Ford foresaw the world, farmers wouldn’t need
barns. ‘With no animals, there need be no buildings on a
farm except the granaries,’ he said. Except, of course, the
little farm factories...” (p. 176).
Henry Ford grew marijuana [hemp] for experimental
reasons. It was “enclosed by a large cyclone fence. The Ford
people thought it had all been destroyed after Ford died, but
some years ago they found it growing wild again” (p. 177).
“His campaign against the quadruped never quite
ceased. He was forever sounding off against four-footed
animals, especially those that provided meat. As early as
1919 or ‘20 he had said that the world would be better off
without meat... And he further insulted the cow by calling it
‘the crudest machine in the world’” (p. 177).
Ford was as trim and lean as a split rail fence. He did not
smoke or drink alcohol. He was a “health nut” and for a time
he preached that sugar was dangerous (p. 78). At the top of
things he disliked most were Franklin Roosevelt, “monied”
Jews and Judaism, Catholics and Catholicism (p. 216).
3922. Orthoefer, Frank T. 1978. Processing and utilization
[of soybeans]. In: A.G. Norman, ed. 1978. Soybean
Physiology, Agronomy, and Utilization. New York:
Academic Press. xii + 249 p. See p. 219-46. Chap. 7. [11 ref]
• Summary: Contents. 1. Introduction. 2. Composition of
the seed: Proximate composition, protein composition,
enzymes, lipid composition, carbohydrate composition,
biologically active constituents. 3. Processing: Oil extraction,
oil processing, processing of the meal. 4. Utilization:
Soybean oil, protein products, textured proteins, modiﬁed
soy proteins, specialty uses of soybean protein. 5. Future
projections.

“The direct consumption of soybean protein in human
foods accounts for only 26.5 million bushels of the 1,260
million bushel crop (Table XI, [2.1%]). The utilization of
soybean proteins as food ingredients is expected to increase
three to four times by 1985. By 1980 simulated meats and
meat extenders are projected to reach a sales volume of
nearly $2 billion. But even by 1985, the expected direct food
usage of soybeans will only account for approximately 5% of
the crop.” Address: A.E. Staley Manufacturing Co., Decatur,
Illinois 62525.
3923. Sorensen, Lorin. 1978. The Ford Road: 75th
anniversary–Ford Motor Company, 1903-1978. St. Helena,
California: Silverado Publishing Co. 191 p. 22 x 28 cm.
• Summary: A good history of the ﬁrst 75 years of the Ford
Motor Co, from its founding on 16 June 1903 by Henry
Ford and others. About equal space is given to photos (many
old, some in color) and text. The last two pages contain
a chronology. Pages 88-89 show the Ford Rotunda at the
1934 Century of Progress in Chicago. A photo shows a 1934
Ford sedan mounted on a huge ball on which the term “soy
bean” (one of the raw materials) is prominently displayed.
Henry Ford died on 7 April 1947 at age 83, at his home in
Dearborn.
A few highlights from the chronology: 1863 July 30–
Henry Ford born at Springwells Township Farm, Wayne
County, Michigan. 1888 April 11–Henry Ford married
Clara J. Bryant and worked in Detroit for the Edison
Illuminating Company, becoming chief engineer. 188990–Began experiments on internal combustion engine. 1893
Nov. 6–Son, Edsel B. Ford, born. Note: This year Henry
Ford builds his ﬁrst engine. 1896 June 4–Completed ﬁrst
car (a “horseless carriage” for himself–see photo, p. 21), the
“Quadricycle,” at 58 Bagley Ave., Detroit. He quit his job at
Edison to build racing cars.
1903 June 16–Ford Motor Company ﬁled Articles of
Incorporation. 1903 July 23–First commercial car, twocylinder Model A, sold. Henry Ford is one week less than
40 years old. 1904 Jan. 12–Henry Ford set the world’s
speed record by driving his car (“999”) 91.370 miles per
hour on frozen Lake St. Clair. 1906 Oct. 22–Henry Ford
succeeds John S. Gray as President of Company; acquired
58½ per cent of stock. 1908 Oct. 1–Model T introduced; ﬁrst
production model with left side steering.
1913 April 1–Moving assembly line introduced. Mass
production comes fully on stream at Highland Park plant.
1914 Jan. 5–$5 daily wage for 8 hours work announced;
replaced scale of $2.34 for 9 hour day, thus more than
doubling a worker’s factory wage. 1915 Dec. 10–1,000,000th
Ford car built. 1916 Oct. 25–Henry Ford Trade School
opened. 1917–Fordson Farm Tractor introduced. 1919 Jan.
1–Edsel B. Ford succeeded Henry Ford as President. 1919
Sept. 17–Henry Ford, Clara, and Edsel B. Ford become sole
owners of Company.
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1922 Feb. 4–Lincoln Motor Co. purchased by Ford
for $8,000,000. 1923–Ford Motor Co. sets production
and sales records not broken until 1955. 1924 June 24–
10,000,000th Ford built. 1925 Nov. 25–First Ford Plane
(airplane) completed. 1927 Dec. 2–New Model A 4-cylinder
introduced. 1929 Oct. 21–50th anniversary of Edison’s
incandescent light. Henry Ford Museum dedicated.
1931 April 14–20,000,000th Ford built. 1932 March
9–Ford introduced the ﬁrst low-cost V-8 engine. 1933 June
12–Henry Ford Museum & Greenﬁeld Village opened to
the public. 1934 May 26–Ford Exhibit (Rotunda) opened
at Chicago World’s Fair. 1936 May–Ford Foundation
established by Edsel Ford [Note: It is the giant of foundation
philanthropy].
1942 Feb. 10–World War II halted civilian car
production. 1943 May 26–Edsel Ford, president of Ford
Motor Co., died. 1943 June 1–Henry Ford is re-elected
President of the company. 1945 Sept. 21–Henry Ford II,
Henry Ford’s grandson, is named president of the company.
1947 April 7–Henry Ford, at the age of 83, died at his home
in Dearborn.
1953 May 7–Celebration of the company’s 50th
anniversary. Ford Archives dedicated at Fair Lane, Dearborn,
residence of the late Henry Ford. 1956 Jan. 17–Public sale of
Company common stock began.
3924. Industrial Services Centre. 1979. Soyabean processing
industry in Nepal. Kathmandu, Nepal: Industrial Services
Centre. ii + 39 p. + 15 p. Appendix. Jan. Prepared for NIDC.
39 cm. [1+ ref]
• Summary: Contents: Introduction. Background. Market:
Uses and introduction of soybean products (soybean oil,
ﬂour and grits, milk, sauce, curd, lecithin, neutral spray dried
soybean protein, soybean protein and ﬂour in ice cream),
possible uses of soybean products in Nepal, basic idea of
consumption of soybean in Nepal, possibilities of export
of soybean oil in India, general conclusion. Raw material.
Technical. Financial. Conclusion.
“The purpose of this study is to examine the feasibility
of setting up a soybean processing industry in Nepal and the
report is prepared by the Centre at the request of the Nepal
Industrial Development Corporation (NIDC), Kathmandu.”
“Out of the various crops under cultivation in Nepal,
soybean is one of them but a very little attention is given
to the cultivation of this product. It is usually cultivated
during the Monsoon time and harvested during NovemberDecember. The Department of Agriculture is carrying
out varietal trials in the different stations with a view to
introduce high yielding varieties and promote the cultivation
of it in the different parts of the country. Although at present,
it is cultivated mainly in the hilly regions at different
altitudes ranging from 6000 to 4000 feet, the observations
made at the plain region reveal that there is a possibility of
extending its cultivation in the terai region too.”

“Soybean oil: In India, soybean oil is being widely used
in the manufacture of vegetable ghee and constitutes the
major part of consumption in the Vanaspati industry. The
little production of soybean oil in Nepal is being used as a
cooking oil.”
“Possible uses of soybean products in Nepal. A few of
the soybean products that are in use in Nepal are soybean oil
for cooking, soy curd and soy sauce in the restaurants and
full-fat soy ﬂour product by simple grinding in the different
houses. If soybean oil could be made available, it may ﬁnd
its wide use in the future in the Vegetable Ghee Factory
the installation and erection of which is nearly complete at
Hetuuda, Soap factory, and in Paint Varnish industry to act as
a ﬁlm forming material. The soy sauce requirement of to-day
in Nepal is met by the imports... Soy milk would be another
product which might come into wide use in the future.”
Address: Balaju, Kathmandu, Nepal.
3925. Smith, Robert A. 1979. Henry Ford, George
Washington Carver, and the Carver Laboratory. The plastic
car and Edsel Ruddiman (Document part) (Interview). In:
1979. The Ford Experimental Laboratory and the “Square
House.” Conducted by Donald V. Baut of Dearborn
Historical Museum, May 31. 72 p. transcript. See p. 15-43.
• Summary: The Carver Laboratory developed because Mr.
Carver had told Mr. Ford that he knew how to get rubber
from domestic plants. World War II was on and Ford’s main
rubber supply had been cut off by the Japanese. “Mr. Ford
was interested in ﬁnding out what Carver’s plants were
and what the process was. He decided to entertain Carver
and get him to reveal the source of his rubber.” He came to
Smith one day and said he would like Smith to convert the
waterworks (the plant that had once been the waterworks
for the city of Dearborn) into a laboratory and to have it
done in one week. “George Washington Carver was coming
to Dearborn for a visit and this laboratory was going to be
named in his honor. We were supposed to ﬁnd out through
this how to make rubber out of domestic plants.” With
all top Ford executives, Charles Lindbergh, the newsreel,
newspaper, and wire service people plus photographers
in attendance, “we had the big opening and dedicated the
laboratory for work on soybeans.” In July 1942, with Mr.
Smith in charge, they spent the next 2 weeks with Carver and
never did ﬁnd out how to make rubber from domestic plants.
They were convinced he did not know how, but said he did
just for publicity.
After the big dedication. Smith moved all his equipment
from Moir House to the Carver Lab, where he had a lot
more room and equipment. But Bob, with his wife and
two daughters, continued to live at the Square House in
Dearborn until 1952, when he moved the house to Garden
City. Eventually there were 25 employees at the Carver
Lab, including 3 chemists. “One of the reasons for moving
to the Carver Lab was to have more room to build a [soy]
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milk plant. He [Mr. Ford] wanted us to build a plant that
would produce 150 gallons of milk a day.” Prior to that
time they had produced 1-2 quarts a day, all by hand work
in the lab. After about 2 months they had the soymilk plant
in operation. For the next few years they produced soymilk
to supply the Henry Ford Hospital in Detroit and the Ford
cafeterias. “The milk wasn’t as good as cow’s milk as far
as ﬂavor was concerned but it made good ice cream and we
made a lot of ice cream from it.” When asked if they used the
word “ice cream,” Smith answered: “Well, it turned out there
is a law against making anything that looks like ice cream
if it’s not made out of milk. The patent attorney said that we
could probably ﬁght it but it would be bad publicity for the
company so we eventually discontinued it.”
At the Carver Lab extensive research was also
conducted on chlorophyll, since it is a very unique
substance: (1) its chemical structure is almost identical to
that of hemoglobin in the blood; and (2) it is responsible
for transforming solar energy into the various nutrients that
can be used by humans and animals. Mr. Ford found these
facts fascinating. The Carver Lab became one of Henry
Ford’s favorite projects. Bob Smith worked at the Carver
Lab from about July 1942 until August 1945; the main job at
that time was production of soybean milk. Starting in about
Sept. 1942 they made 150 gallons a day by a continuous
process that worked around the clock. There were three
shifts. The soymilk was made from puriﬁed [isolated] soy
protein, hydrogenated soy oil, and corn sugar. Then they got
involved in making ice cream for the cafeterias, the Ford
Veterans and Ford Hospital. They also began testing the
value of soybean milk in rats. “We found we could raise six
generations of rats with nothing but soybean milk, which
was, the doctors thought, pretty unusual. There are very few
foods that you can eat exclusively and survive on for very
long.” In Aug. 1945 he left to work full time with the Russell
Taylor Company making Delsoy [a soy-based non-dairy
whip topping]. Clem Glotzhober took over the Lab after
Smith left. Mr. Ford got sick in January 1945 when he was in
Georgia and he never recovered.
Development of the plastic car was started at the
chemical plant, where a solvent extractor produced soybean
oil and meal. The defatted meal, when reacted with phenol
formaldehyde, produced a good plastic, and many small
molded plastic parts went into Ford cars. The story of the
development of the plastic car is told. Hud McCarroll was
supposed to be the engineer on the project. Lowell Overly
designed the ﬁrst plastic car. “That car was probably 40 or
50 years ahead of its time, like a lot of things Ford did.” The
ﬁrst step was to build a plastic rear deck for Mercury. It was
pulled off the molds in about 1938 and cost $3,500,000. Ford
liked to slam this rear door with an axe that he carried in the
trunk of his car. After the plastic car was demonstrated in
1941, it ended up in the basement of the Engineering Lab,
covered with a piece of white cloth.

Smith (p. 25) then tells the story of how Mrs. Edsel
Ruddiman wanted her husband, who was almost 80 years
old, to retire. “So she spoke to Mr. Ford about getting him
to retire. Instead of Ford saying, ‘Edsel, I think you’ve
worked long enough. You’d better retire,’ or something like
that, he just took his work away from him. He went into his
laboratory one day and he said, ‘I want everything cleaned
out of here in the next couple of hours.’ So dump trucks
backed up to the door and threw everything out. Then they
let Ruddiman sit there for a couple of months with nothing
to do–in about 1941... He was very bitter about the way
the boss was treating him.” At times he cried. After a short
time he quit. The Twin Lakes lab was also closed in 1941.
Address: Smith: 26351 Hollywood Ave., Roseville, Michigan
48066; Baut: Dearborn Historical Museum, 915 Brady St.,
Dearborn, Michigan 48124. Phone: Smith: 313-777-5394.
Baut: 313-565-3000.
3926. Sullivan, Don; Smith, Robert A. 1979. The Ford
Experimental Laboratory and the “Square House”
(Interview). Conducted by Donald V. Baut of Dearborn
Historical Museum, May 31. 72 p. transcript. See p. 1-15,
24-25. Acc. No. 79-48 & 79-48.1 in the Dearborn Historical
Museum, and Acc. No. 1583 in the Henry Ford Museum. 28
cm.
• Summary: A very valuable document. The information
about Ford’s work with soybeans is supplied by Bob Smith.
Smith joined the Ford Motor Co. on 13 Dec. 1926 when he
started at the Ford Trade school at age 13. He took a 4-year
course there and graduated in 1930 with the last class from
Highland Park. After summer vacation in 1930 he began
part-time work at the Rouge Plant and worked part-time
in school. As a result of that he began to do experimental
work at Greenﬁeld Village, working in the experimental
greenhouse, in connection with the chemical plant, which
was established by Mr. Ford to ﬁnd industrial uses for farm
crops. “At that time we were in the depth of a very serious
depression and Mr. Ford was very interested in ﬁnding
employment for farm people... The farmer was one of
the Ford Motor Company’s best customers and Ford was
interested in ﬁnding uses for the products they produced.”
“Finally after a year or so, the way I heard it, Mr. Ford
came into the laboratory one night all by himself and found
a book we had there on the soybean; he apparently decided
that was the thing to work on. The next day he came into the
greenhouse and told me to clean everything out. He said,
‘I’ll be back in a few hours and I want everything out of
here,’ which was kind of a hard thing for us to do. We had
been working on these tests for months and it seemed almost
sacrilegious to destroy them at that point. But he was the
boss so that is what we did... He said, ‘From now on I don’t
want you to talk or think about working on anything but
soybeans. That’s the thing of the future.’ I guess he was right
because he made it a very important part of our agriculture
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and industry. I think now its the second or third largest crop
in the country. At that time soybeans were almost unknown.”
Initially the soybeans came from Ford Farms. “I think
there were at least ten thousand acres of land within the
city limits of Dearborn that was the Ford farms. Later they
also got soybeans from other farms. The ﬁrst soybean plant
was in Greenﬁeld Village; it processed 6 tons of soybeans
a day. Then they built a 24 ton-day-day plant at the Rouge,
and 12 ton-a-day plants at Milan and Saline.” The group
was interested primarily in developing uses for soybean
oil because the ﬁrst product they developed (about 1 year
was after starting research) was a very good paint based on
soybean oil; it is still used on Ford cars and other companies
are now using it too besides Ford. This paint had an
advantage over lacquer, since when the latter dries it leaves
little pits, which ﬁll up with moisture and dirt and eventually
cause the deterioration of the paint ﬁnish. “But with the
soybean paint it dries like oxidation and ﬁnishes hard like a
plate and has a more durable surface.”
Ford was also a pioneer in developing equipment for
extraction the oil from soybeans using a solvent (gasoline).
Bob Boyer was in charge of soybean research for Ford. “Mr.
Ford was always very actively interested in the work that
was going on at the chemical plant and was there almost
every day. Quite often he would come into the greenhouse
where we were running experiments and would chin
himself.”
Edsel Ruddiman had his own laboratory up on one of the
Twin Lakes. It was a beautiful little lab in an ideal, tranquil
setting. Dr. Ruddiman was Ford’s seat mate at Scotch
Settlement School and also his brother-in-law because
Ruddiman married Ford’s sister. The lab had been his home
before it was converted; he had several assistants there.
Their primary job was to develop a milk to replace cow’s
milk. They worked with wheat, soybeans, and carrots. “He
spent quite a few years trying to produce milk from various
products... but it never got to a product that was satisfactory
(p. 25). He was also in charge of the canning plant over on
Southﬁeld Road.
One day Henry Ford invited Bob Smith to go for a
ride together in Ford’s private car. “He asked me what we
could do to get rid of the cow. We discussed milk and meat
including manure” and composting.
From 30 July 1937 until 1952 Bob Smith lived in the
Square House at the invitation of Henry Ford, who had built
it himself in 1888. After about a year Ford asked him to set
up a laboratory in the Moir House, which is about 1,500
feet north of the Square House. “He told me he wanted me
to start a laboratory to get rid of the cow. He said, ‘We got
rid of the horse. Now we’re going to get rid of the cow. I’d
like you to work on soybeans and milk back here.” Smith
worked at the Moir House lab from about 1938 until the
Carver Lab was opened in 1942. The only electricity in
the lab was produced by a windmill. “That was probably

the reason we were so successful so quickly.” Ruddiman
and other Ford researchers used their 110 volt current and
modern conveniences such as electrical grinders to grind the
soybeans. Smith was forced to take a different approach. He
tried to dissolve the protein out of soybean meal instead of
grinding it. Within 3-4 months he had a milk that Ford liked
quite a bit. It looked and tasked quite a bit like milk. “He
was so pleased he came in one day and asked for a sample of
milk and we [Bob and his co-workers] gave it to him. He sat
there drinking his milk and asked for some bread. Of course
we baked bread there every day... So he sat there drinking his
soybean milk and eating his rye bread. I was watching and
I thought, ‘Boy, here’s the world’s richest man eating plain
bread with no butter and drinking this soybean milk and he
thinks it’s really good.’ He said it was the best milk he ever
tasted. In fact he wrote in this little black notebook that he
carried all the time, “First good milk. No cow.” After he had
written it, he showed it to me.” Later Mr. Ford asked Smith
to try drum-drying and spray-drying the milk. Smith took the
soymilk to a co-op spray drying plant in Adrian, Michigan,
and had it spray dried. It turned out “pretty good.” So at
Ford’s request Smith built a very small-scale (half-gallon)
hand-powered spray drier at Moir House. It would dry about
1 ounce of soymilk a day.
At ﬁrst Bob Smith worked at Moir House alone.
Eventually he was joined by Clem Glotzhober, Don Jones
and Ed Lang. Then Mr. Ford brought over Paul Foster, his
Fair Lane cook. Whenever Ford travelled by train, Foster
went with him as cook. When Ford wasn’t out of town,
Foster was at the Moir House, and later at the Carver Lab.
“We baked bread for Mr. Ford every day, soybean bread
naturally. He gave us orders to have food there all the time in
case he wanted to eat.”
They also made so-called soybean sandwiches (also
called “grass sandwiches”) for him there in April and May.
They were a mixture of soybeans and various edible weeds
such as dandelion, curly dock, etc. that they collected. “We
would make a blend of them and grind them up together
and make sandwiches out of soybean bread; Mr. Ford
would often pick them up... We made two different kinds
of sandwiches, one for Mrs. Ford and one for Mr. Ford.”
Address: Baut: Curator of Research, Dearborn Historical
Museum, 915 Brady St., Dearborn, Michigan 48124. Phone:
313-565-3000.
3927. Moniz, Avito; Andres, Cal. 1979. Structured soy
protein concentrate improves quality of formed shrimp:
Protein reduces ingredient costs, improves texture, and
maintains protein. Food Processing (Chicago). June. p. 7273.
• Summary: Broken pieces of shrimp and shrimp too small
to meet Bay shrimp grade standards are combined with
textured soy protein concentrate (70% protein on a dry basis)
and a binding matrix, then formed into the shape of a fantail
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shrimp weighing 1 oz each on average. The formed shrimp
are then battered, breaded, and pre-cooked, quick-frozen, and
sold under the company’s “Bit-o-Shrimp” brand. Additional
information on Response, the structured soy protein
concentrate, and on a rapid-hydrating form, is available from
Central Soya Co., Chemurgy Div., 1300 Fort Wayne National
Bank Bldg., Fort Wayne, Indiana 46801. Information on the
formed shrimp product and whole shrimp in consumer-size
packages or bulk for foodservice operations is available
from Ore-Cal Corp., 643 S. Crocker, Los Angeles, California
90021. Two color photos show the formed shrimp. on plates,
ready to eat. Address: 1. Director of Quality Control &
Microbiology, Ore-Cal Corp., Los Angeles, California; 2.
Senior Associate Editor.
3928. Cooley, Oscar. 1979. Soybean: China’s gift to
America. Anaheim Bulletin (California). July 13. p. B6.
• Summary: This editorial discusses the remarkable
soybean’s many uses. It is good to eat and good for you, and
has many uses in industry. “Another culinary import from the
Orient is ‘tofu,’ which is made of soybeans. If you are tired
of hamburger, try tofu, which is said to be a ﬁne substitute
for lean meat and cost about half as much. A tofu maker in
Los Angeles [Hinoichi] is turning out about ten tons a day.”
A legume, the soybean adds nitrogen to the soil. “It
sort of pays rent for the land which it occupies.” “When
we eat meat, milk, cheese, or eggs, we are also consuming
soybeans, one step removed, since soy meal is a basic
element [the main protein source] in many animal feeds. Soy
ﬂour, one of the least expensive sources of edible protein,
is used in many foods from bread and other baked goods to
sausages and whipped toppings.
The USA now grows well over half the world’s
soybeans–more than China. “To the American farmer, the
development of the soybean has been a godsend.”
The U.S. has begun to warm up to Communist China.
However little we may get from the Chinese politically,
“we may be thankful for their botanical gift, the amazing
soybean.”
3929. Curtis, Austin W., Jr. 1979. Memoirs of his life and
work with Dr. George Washington Carver and Henry Ford
(Interview). Conducted by Dave Glick and Doug Bakken of
Ford Archives & Tannahill Library, July 23. 24 p. transcript.
Acc. 1600 in the Ford Archives and Research Library, The
Edison Institute.
• Summary: Dr. Curtis was born at Institute, West Virginia,
on 28 July 1911. His father was Director of Agriculture
at West Virginia State College, a negro college located at
Institute, West Virginia. Both his parents were teachers. His
father was very interested in soybeans, which he used as a
legume to improve the condition of the soil in West Virginia.
His father retired in about 1944.
After 2 years at West Virginia State College, A.W.

Curtis, Jr. went to Cornell University, where he majored
in plant physiology. Upon graduation in 1932 he went to
A&T (Agricultural and Technical) College in Greensboro,
North Carolina, where he became an instructor. His father
had been the ﬁrst graduate of that college. From there he
received a fellowship (provided by the General Education
Board, established by the Rockefeller family in New York)
to be assistant to Dr. George Washington Carver at Tuskegee,
Alabama. He arrived at Tuskegee in Sept. 1935 and began
to work as Dr. Carver’s laboratory assistant, conducting
research on peanuts and sweet potatoes. Soon he gained Dr.
Carver’s trust and affection. The Carver Foundation was
Curtis’s idea; Dr. Carver, “a man free of any ego and of any
self-aggrandizement, eventually accepted it. Curtis also
started the Carver Museum on the 3rd ﬂoor of the Library at
the Tuskegee Institute.
Dr. Carver and Henry Ford ﬁrst met at the Chemurgic
Conference at the Dearborn Inn in Dearborn in 1936. Curtis
was with Dr. Carver then and at all of Carver’s subsequent
meetings with Henry Ford. They met again in 1939 when
Dr. Carver came to Star Commonwealth. On 11 March
1938 Henry Ford made his ﬁrst visit to Tuskegee. Then
in March 1940 they met again in Ways, Georgia, for the
dedication of the Carver School there. In March 1941 Ford,
travelling in his private railroad car, Fairlane, stopped at
Tuskegee to visit Carver on his way home from Georgia; at
that time the Carver Museum was dedicated. In July 1942
Dr. Carver visited Dearborn to dedicate the Carver Cabin
(he was born in a log cabin in Diamond Grove, Missouri)
in Greenﬁeld village, and the Carver Laboratory, which was
over on Michigan Avenue, the former Dearborn Waterworks
Building.
Henry Ford and Dr. Carver were kindred spirits and they
greatly enjoy each other’s company. They would sit facing
each other with their knees touching and talk about all kinds
of things, including soybeans and peanuts. “Mr. Ford has this
tremendous interest in the farm, and how the lives of farmers
could be made more proﬁtable.
In the summer of 1940 Curtis did research in Dearborn
at the Carver Laboratory, working with Robert Boyer.
After Dr. Carver’s death in Jan. 1943, Curtis succeeded
his mentor as director or research at Tuskegee. But in 1944
he left Tuskegee and came to work brieﬂy for the Ford Motor
Co. in Dearborn. He left for two main reasons: (1) “I fell
into disfavor with the president of the school because Dr.
Carver had signed a contract with the Doubleday Company
granting me a royalty on the book on his life. The president
didn’t feel that I was entitled to it, so he told me that if I
didn’t relinquish my rights to it, he’s have to ask for my
resignation. And my reply was that I wouldn’t, that he would
have to ﬁre me... and he proceeded to do it”; (2) He tried
unsuccessfully to interest Tuskegee in commercializing
potentially promising ideas to provide income and jobs for
black people.
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In 1945 Curtis started his own company, A.W. Curtis
Laboratories, in Detroit. This business is still in operation.
One of their key products is a rubbing oil, based on peanut
oil, for the relief of pain from arthritis and rheumatism. This
is one of the products on which Curtis and Dr. Carver did a
great deal of research together. The product is not patented
but a photo of Dr. Carver appears on its trademark. Address:
Detroit, Michigan.
3930. Lucas Meyer. 1979. 50 years Lucas Meyer–25 years
lecithin. Hamburg, West Germany: Lucas Meyer. 78 p. Illust.
No index. 30 cm. [113 ref. Eng]
• Summary: Near the top center of the silver cover is written:
“Lucas Meyer: The lecithin people.” Below the title we read:
“Black/white reprint of the ﬁrst edition and chapters ‘Science
of the lecithins’ and ‘Application of the lecithins” of Lucas
Meyer brochure 50 years Lucas Meyer–25 years lecithin
published in 1973. The Program of Products was revised in
August 1979.”
To be clear: In 1973 this book was published in German
as 50 Jahre Lucas Meyer, 25 Jahre Lecithin, by Lucas Meyer,
Chemische Fabrik Dr. Meyer-Castens & Co. (89 pages).
Contents. 1. The science of lecithins: Deﬁnition and
composition of lecithins, chemical and physico-chemical
properties, quality criteria and analysis, manufacture and
reﬁning, physiology of the phosphatides. 2. Application
of the lecithins: Technological properties of the lecithins,
chocolate and confectionery, ﬂour, bread, pastries, and
doughs, fats and oils, milk and milk products, animal
feeding, pharmacy, dietetics, cosmetics. 3. Literature survey.
4. Production range.
Crude soybean oil, which is reddish-yellow, contains
about 2-3% raw lecithin as a colloidal solution. “In order
to separate the lecithin from the raw soybean oil the raw oil
is heated in large vessels to 70-90ºC (158ºF to 194ºF) and
is then admixed intensively with 1-4% water. The lecithin
swells under these conditions and precipitates as a jellylike mass or emulsion. Special high-speed separators are
employed to separate the emulsion from the oil phase. The
emulsion obtained contains about 12% oil, 33% phosphatides
and 55% water. Subsequently, the emulsion is dehydrated
to a residual water content of less than 2% in a thin-layer
evaporator under reduced pressure and as low as possible
a temperature. The raw or crude lecithin obtained has
approximately the following composition: phosphatides 6070%, soybean oil 27-37%, moisture 1.5-2.0%, impurities
0.5-2.0%.”
A fold-out table at the end shows that Lucas Meyer
makes many brands and varieties of lecithin, which are used
in seven basic types of applications. For each, the deﬁnition,
application, and effects are given: 1. In foodstuffs: Chocothin
(Deﬁnition: liquid, fractionated soy lecithin. Application:
milk chocolate. Effects: Reduction of viscosity and ﬂow
point), Emulﬂuid A, Emulﬂuid E, Emulpur N, Emulpur PL,

Emulthin M-35, Emulthin M-501, Emultop, Magathin, M-CThin AF/P, M-C-Thin 45-S, Metarin F, Metarin P, Topmulgat
KF, Toppro, Vegafoom (whippable soy protein).
2. Dietetic foods: Capcithin, Epikuron 100-G, Epikuron
100-P. 3. Pharmaceutics: Epikuron 125, Epikuron 145,
Epikuron 180, Epikuron 200.
4. Feedstuffs: Biofosfatin, Biolinol 1000, Biolinol
1015, Emulbesto. 5. Cosmetics: Emulmetik. 6. Lacquers and
paints: Colorol, Forbest, Lipowetin. Textiles and leather:
Emultex A.
Note: We can ﬁnd no evidence that Lucas Meyer was
founded before 1973. So what does “50 years Lucas Meyer”
mean? The history of Lucas Meyer GmbH is not discussed
anywhere in this book. Letters and calls to the company
yielded no answers. In April 2001, the company’s website,
in a section about the company, has only one sentence about
their history. “Lecithin House Hamburg” was founded in
1923. How could this be, when in 1973 Lucas Meyer says
it has been selling lecithin for only 25 years, i.e. since about
1948?
Note: A search of WorldCat/OCLC, the world’s largest
bibliographic database, which includes almost all U.S.
libraries and many of Europe’s larger libraries, shows no
book with the words “Lucas Meyer” in the title. Address:
Hamburg, West Germany.
3931. National Soybean Processors Assoc. 1979. Selected
events, quotes, and highlights in the history of NSPA.
Washington, DC. 7 p. Aug. 24. 28 cm. [5 ref]
• Summary: An in-depth chronology of this important
organization consisting of 64 individual events from 1930
to 1978. The trade group was named National Soybean Oil
Manufacturers Association from 1930 to 1936. The entries
read:
“1930: First rules to govern the purchase and sale of
soybean oil adopted; the association ofﬁcially adopts the
spelling of the word ‘soybean’ as one word, rather than ‘soya
bean.’
“1930: First General Meeting of Members. Getting
involved right away with government matters, it was
recommended that ‘the association exert its inﬂuence
in having an Act of Congress passed providing for the
marketing of soybeans under the Grain Marketing Act
instead of under the Seed Division.’
“1930: From minutes of an Executive Committee
meeting: ‘A general discussion ensued in connection with
the recent ruling at Washington permitting colored margarine
to be sold with a tax of ½ cent per pound when made of
imported palm oil.’ Dairy interests wanted a tax of 10 cents
per pound to discourage the import of palm oil, but NSPA
felt that ‘would be rank discrimination.’ Besides, it would
also discourage the use of soybean oil.
“1930: The association published a pamphlet on
‘soybean oil meal.’ It was agreed that the association’s
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research program was ‘so vast an undertaking that no one
academic institution was equipped to handle the problem,’
thus a number of universities were contacted. It was thought
advisable to hire an Executive Secretary, and pay for him by
making an assessment on the basis of the bushels crushed.
“1932: The association decided to systematically
support the American Soybean Association, and appealed
to processors to ‘make a contribution of $5 or $10 or less
to help meet the deﬁcit incurred by our sister association on
account of bank failures.’”
“1933: NSPA total dues receipts were $659.51;
expenditures were $272.12 (of which the largest was a $150
contribution to ASA), with a surplus of $387.39 on the year.
“1933: The association ﬁled a protest with the Institute
of American Meat Packers, which had published a bulletin
warning that the feeding of soybean meal resulted in soft
pork.
“1934: The University of Illinois dramatized its
campaign for soy oil utilization by painting all of its
agricultural buildings with soybean oil paint.
“1935: An Iowa Congressman assured the association
that soybean processing would continue to be exempt
from the agricultural processing tax (later declared
unconstitutional by the Supreme Court anyway), because
soybeans were a ‘non-basic commodity.’
“1936: A report to the Executive Committee
recommended a permanent, centralized ofﬁce staff, in part
because of the need for continuous government relations
activity. ‘Our Washington problems are more likely to
increase than to decrease, and it is conﬁdently believed that
an effective organization for handling these problems can
and should be built up without delay.’
“1936: The National Soybean Processors Association is
ofﬁcially adopted as the association’s name-changed from
the National Soybean Oil Manufacturers Association. The
new Executive Secretary–Edward Dies–insisted on the name
change as a condition of his hiring.
“1936: USDA approved establishing a U.S. Regional
Soybean Industrial Products Laboratory at the University of
Illinois.
“1937: Total sales of NSPA member ﬁrms was $32.4
million.
“1937: NSPA asked the U.S. Tariff Commission to slap
50% duties on the importation of foreign soybean oil and
meal.
“1937: NSPA established a Soybean Nutritional
Research Council, principally to disseminate proper
information about the uses of soybean meal.
“1938: NSPA examined the ‘uneconomic and perilous
practice of making long time commitments on soybean oil
meal at a ﬂat price, thus incurring severe carrying charge
losses.’
“1938: NSPA established a Crop Development
Committee, to bring about larger crops, ‘especially in Iowa.’

“1939: NSPA ﬁrst exhibited at another association’s
meeting, namely, the World Poultry Congress, convened in
Cleveland [Ohio].
“1939: From the President’s Report: ‘No other
agricultural, processing or merchandising group enjoys
greater friendship with the growers than exists between our
Association and the American Soybean Association, and I
regard the continuance of this mutual assistance policy one
of our major responsibilities.’
“1940: NSPA began distribution of growers’ literature
through the vocational agricultural education program.
“1941: NSPA defeated an attempt by the Bureau of
Marine Inspection and Navigation to classify soybean meal
and cake as a hazardous article.
“1941: NSPA effectively countered ‘ugly rumors’ that
feeding soybean meal caused yellow fat and dark colored
meat in beef cattle.
“1941: NSPA was ﬁrst investigated by the Federal
Trade Commission, on the basis of complaints that members
conspired to sell soybean oil at a ﬁxed price. Result: the
allegations were found baseless.
“1942: NSPA established an Edible Soybean Committee,
and the government asked for a bid on 25,000 pounds of
‘edible soybeans’ for use in the tropics.
“1942: From the President’s Report: ‘A few years ago
some authorities looked upon a hundred million crop as the
saturation point. This past year such a crop was handled
with comparative ease. We now face a crop twice as large. It
constitutes a challenge to the ingenuity and operating talent
of our industry.’
“1943: The annual meeting was held in September for
the ﬁrst time (it had always been in October), and a bylaw was approved permitting September meetings, since
‘members had found it difﬁcult to attend a meeting right after
the crop starts moving.’
“1943: NSPA went on record for the ﬁrst time deploring
the ‘wholly inadequate’ commitment of research money
by USDA to soybeans, and requesting an increase in the
appropriation from $33,000 to $100,000. (USDA responded
with an increase to $68,000.)
“1943: NSPA’s Soybean Nutritional Research Council
had to warn agronomists to stop breeding soybeans designed
to produce oils with higher iodine value (thereby to enhance
the paint-manufacturing characteristics), but rather to start
breeding varieties that would enhance the oil’s edible value.
“1945: NSPA formed a Special Committee on
Margarine, to develop ways to include ‘the greater use of
soybean meal in the manufacture of margarine.’
“1945: NSPA’s President also served as chairman of the
board of the new Soybean Flour Association, which got the
Food and Drug Administration to allow the inclusion of 3%
soy ﬂour in white bread.
“1945: Two shortages plagued the industry: fuel oil and
freight cars. Plus ca change, plus c’est la meme chose.
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“1945: From a memorandum to the NSPA Board: ‘It
has become increasingly clear that most businesses today
are living in a fool’s paradise by thinking that they are to
be freed of government control and supervision. The real
trend is in the other direction. The industries that exercise
continuous vigilance in Washington... will improve their
position over those industries which take an indolent or
negative attitude.’
“1945: NSPA establishes a Washington ofﬁce by
retaining a permanent representative in the capital city.
“1945: NSPA retains legal counsel for the ﬁrst time.
“1946: The effectiveness of NSPA trading rules were
‘severely tested,’ because: ‘With the return of free trading
and the violent ﬂuctuations experienced during this past year,
the trading rules again assumed considerable signiﬁcance.’
“1947: The ﬁrst U.S. government purchases of soybean
oil and soybean meal for overseas relief went to Greece,
Austria and Italy.
“1948: The National Soybean Crop Improvement
Council (NSCIC) is established by NSPA, and Ward Calland
is named its Managing Director.
“1951: From the annual report of NSPA’s Washington
representative: ‘Although it is a theorem of political science
that government regulation deadens the urge of private
initiative, I question whether I have ever seen such a display
of the exercise of private initiative as was everywhere
evident while we were all calculating our price ceilings
under the General Ceiling Price Regulation. If all the man
hours and creative energy which has been devoted to the
calculation of price ceilings under GCPR, CPR 6, CPR 7,
CPR 22 and the many other OPS orders, had been devoted to
production, we no doubt would be able to feed and arm the
world in a lavish style.’
“1953: From the President’s Report: ‘This year will
witness the ﬁrst sizeable carryover of soybeans from the old
crop into the new crop. Always in the past, as the old year
ended, we have been plagued by a shortage of soybeans and
a consequent skyrocketing in soybean and soybean product
prices. These year-end gyrations were not proﬁtable for
either soybean growers or soybean processors... I sincerely
hope that we may have in the future a regular carryover
of soybeans so that a more orderly marketing of the raw
materials and our end products may be established.’
“1954: NSPA begins publishing the ‘Washington Soy
Letter,’ a forerunner of the NSPA Weekly Review. The
Soy Letter, however, was distributed to all members of
Congress from soybean-producing states, all members of
the American Feed Manufacturers Association, meal and oil
brokers, soybean scientists, country elevators and members
of the Chicago Board of Trade–as well as NSPA members.”
Continued. Address: Washington, DC.
3932. Pryde, E.H. 1979. Fats and oils as chemical
intermediates: Present trend and future uses. J. of the

American Oil Chemists’ Society 56(9):849-54. Sept. [42 ref]
• Summary: Contents: Abstract. Introduction. The
current situation in synthetic organic chemicals.
Fats and oils: Adhesives, agrichemicals (herbicides,
insecticides, fungicides, plant grown regulators), coatings,
corrosion inhibitors, evaporation retardants, engineering
thermoplastics, fabric softeners, plastic additives, surfactants,
synthetic lubricants. The future for fats and oils.
Fig. 1, a diagram titled “Uses of soybeans,” lists the
following industrial products made from crude soybean oil:
Coatings, detergents, vinyl plasticizers, adhesives, and fatty
acids. The latter are used in emulsiﬁers, pharmaceuticals,
antioxidants, and vitamin E. Address: Northern Regional
Research Center, Peoria, Illinois 61604.
3933. Shaw, Suzanne. 1979. Fill it up with soy: Soy-power
may move your machinery in the future. Soybean Digest.
Sept. p. 18.
• Summary: The diesel fuel of the future may be made with
soy oil. In tests conducted at NRRC [Peoria, Illinois] by
Dr. Everett Pryde, engines ran smoother on soy oil blends
than on straight diesel fuel. A blend of 20% soy oil and 80%
diesel fuel gave best fuel consumption and lowest smoke
exhaust readings. The engines required no modiﬁcations. The
big problem now is that crude oil at $21 per barrel ($0.07/lb)
is less expensive than soy oil.
Note: This is the earliest document seen that describes
soy oil actually being used as a diesel fuel.
3934. Brown, Michael. 1979. Run your diesel on soybean
oil! Mother Earth News No. 59. Sept/Oct. p. 94. [1 ref]
• Summary: Brown is the author of Brown’s Alcohol Motor
Fuel Cookbook–a “major work on petroleum alternatives.”
He got the idea of using soy oil as a diesel fuel from a
footnote in a master’ thesis written at MIT. He tried the idea
and it worked.
3935. Food Processing (Chicago). 1979. Isolate improves
tenderness and lowers cost of ‘chunked/formed’ meat rolls:
Fully cooked pork, poultry, and beef deli-rolls have excellent
bind and ﬂavor. Oct. p. 32-33.
• Summary: For additional information on Promine M
dispersible soy isolate contact Central Soya Co., Chemurgy
Div., Fort Wayne National Bank Bldg., Fort Wayne, Indiana.
3936. Gamo, Masato; Koda, Munetsugu. 1979.
[Improvement of water-based adhesives by using
isocyanates. III. Improvement of the adhesive properties of
soybean ﬂour-based adhesives]. Nippon Setchaku Kyokaishi
(J. of the Adhesion Society of Japan) 15(8):300-04. (Chem.
Abst. 92:23695u). [Jap]*
• Summary: The waterprooﬁng properties of soybean ﬂourbased adhesives for plywood were improved by adding
Millionate MR solution. Address: Faculty of Agriculture,
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Tokyo Univ. Agric. Technol., Tokyo, Japan.
3937. Goranov, H.; Petrov, P.; et al. 1979. Promishleni
metodi za proizvodstvo, prerabotka i izpolzvane na
slanchogleda i soiata [Industrial methods for production,
processing, and utilization of sunﬂower seeds and soybeans].
Soﬁa, Bulgaria: Tsentralen Institut za Nauchno Technicheska
Informatsia, Ts.N.T.I.I. [Central Institute for Scientiﬁc and
Technical Information]. 194 p. National Scientiﬁc-Technical
Conference 20-21 Oct. 1978 in Tolbuhin, Bulgaria. [Bul; ger;
rus]*
• Summary: Rosen L. Paskalev (1986) notes: This work
was published by NAPS = Natsionalen Agrarno Promishlen
Sayuz [National Agricultural Industry Corporation]. Address:
Bulgaria.
3938. Dunning, John W. 1979. History of Anderson IBEC.
Cleveland, Ohio: Anderson IBEC. 4 p. Unpublished
manuscript.
• Summary: “The history of Anderson IBEC is intrinsically
associated with the development of the Expeller press and
thereafter with the adaptation of this machine to new ﬁelds
of use.
“In 1888 Mr. Valerius D. Anderson, with his four sons,
F.B., A.D., C.O. and Fred,–incorporated their home industry
for the manufacture and sale of fertilizer dryers into the V.D.
Anderson Company. In 1893 this home industry, which was
located on West 54th Street, was moved to a small machining
and assembly shop on four acres of land on West 96th Street
between Madison and Franklin Avenues. This was the ﬁrst
machining facility on the west side of the Cuyahoga River
and the business remained in this location for the next 78
years.
“In 1876 Mr. V.D. Anderson actually conceived the
idea of a continuous press for pressing oils from vegetable
seeds. For years he labored on this idea. By 1900, at the age
of 70, Mr. Anderson ﬁnally produced the ﬁrst successful
continuous mechanical screw press that was Trademarked
the “Expeller”. This machine was ﬁrst used to press tallow
from rendered meat scraps. Then, in 1906, Sherwin Williams
purchased six of these presses for the recovery of linseed oil.
These Model #1 Expeller presses could process eight bushels
of linseed per hour, producing a linseed cake containing 8%
residual oil.
“It was not many years after 1906 when Mr. V.D.
Anderson ceased active participation in the company and
turned the Presidency over to his son, C.O. (Charles).
“Over the next several years new models of the press
were developed and innovative concepts like the choke
jaw mechanism were introduced. The new press models
consisted of the R.B. (roller bearing) Expeller press in 1926,
the Red Lion in 1933, the Duo Expeller press in 1934 and
the Super Duo Expeller press in 1936. It is interesting to note
that the Super Duo could process 30 tons per day of linseed,

a little over ﬁve times the rate of the Model #1. Additionally,
the linseed cake from this machine contained 4% oil, onehalf of that from the Model #1.
“In 1935, F.B. Anderson (Frank) succeeded C.O. as
President. Then, in 1945, family ownership of the V.D.
Anderson Company terminated when Chesapeake Industries
acquired Anderson and established it as a wholly owned
subsidiary. In 1946 Carl Zies succeeded F.B. as President.
Mr. A. D., a son of the founder, remained with the company
as Treasurer a few years and Mr. Ray, son of A.D., remained
with the company for 10 years serving both the Engineering
and R&D activities.
“By this time, the Expeller press was used in the meat
packing, meat rendering, vegetable seed, paper and pulp,
reclaim rubber, plastic, animal and poultry feed, soluble
coffee, distilling, insecticide and paint industries. These
machines were sold in the U.S. through seven ﬁeld sales
engineers and worldwide through a New York Export
Management Company and forty-ﬁve different foreign
representatives.
“Shortly after Chesapeake acquired Anderson, the
emphasis in Anderson’s Research and Development was
directed towards process development rather than machine
development. This research direction resulted in three
processes that enabled the subsidiary to double its revenue
over previous levels. These developments were:
“(1) a process for preparing vegetable seeds prior to
pressing in the Expeller,
“(2) a process for the prepress solvent extraction of
vegetable seeds, and
“(3) a process for pulping wood chips and reclaiming the
cooking liquors from these operations.
“This new research direction also required a greater
emphasis on complete plant engineering, equipment
speciﬁcations and acquisition, and plant installation and
startup.
“In December of 1955 the V.D. Anderson Company
was sold by Chesapeake Industries and Anderson became
a division of International Basic Economy Corporation
(IBEC), a Rockefeller enterprise founded to aid underdeveloped countries in acquiring new technologies and new
business management techniques. This appeared to be a
natural alliance because of the vegetable seed processing
technology of Anderson which was sold to many of these
under-developed countries.
“In the early 1960’s another series of developments
were completed which increased Anderson’s revenues on the
average of 12% per year through 1974. These developments
were:
“(1) the ﬁnish drying of synthetic rubbers
“(2) the continuous rendering of waste meat material
from packing plants and butcher shops, and
“(3) the continuous cooking of cereal grains for the
production of human foods, pet foods and chemical starches.
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“At the end of 1963 Mr. Zies retired from the Company
and Dr. J.W. Dunning succeeded him as President. By the
late 1960’s the four acres of land purchased by the Anderson
family in 1883 were literally covered with manufacturing
facilities and these facilities were inadequate to manufacture
and assemble the volume of revenue being generated, even
though much of the machining was being jobbed out to
others. As a consequence, Anderson built the facility at
19699 Progress Drive, Strongsville, Ohio.
“During this time, because of the diversity in technology
of Anderson’s product lines and a decision to sell to the
Eastern Bloc countries, Anderson undertook its own export
marketing from its home ofﬁce. Additionally, Anderson
changed its name from The V.D. Anderson Company to
Anderson IBEC. In July of 1975, Mr. G.O. Briggs III
succeeded Dr. Dunning as President and Dr. Dunning was
appointed to the position of Chairman. In June of 1978, Mr.
C.E. Tennesson, Jr. succeeded Mr. Briggs as President.”
Address: Cleveland, Ohio.
3939. Swern, Daniel. 1979. Bailey’s industrial oil and fat
products. 4th ed. Vol. 1. New York, Chichester, Brisbane,
Toronto: John Wiley & Sons. xii + 841 p. Illust. Index. 24
cm. A Wiley-Interscience Publication.
• Summary: Contents: 1. Structure and composition of fats
and oils, by N.O.V. Sonntag. 2. Reactions of fats and fatty
acids, by N.O.V. Sonntag. 3. Physical properties of fats and
fatty acids, by M.W. Formo. 4. Fats in the diet, by M.W.
Formo. 5. Sources, utilization, and classiﬁcation of oils and
fats, by N.O.V. Sonntag. 6. Composition and characteristics
of individual fats and oils, by N.O.V. Sonntag. 7. Handling,
storage, and grading of oils and oil-bearing materials, by F.A.
Norris. 8. Soap, by E. Jungermann. 9. Fat-based surfaceactive agents, by E. Jungermann. 10. Paints, varnishes, and
related products, by M.W. Formo.
Soy is mentioned on the following pages: 21
(composition of soy oil), 32 (linoleic acid content of soy oil),
33 (linolenic acid content of soy oil), 47 (phosphatides of soy
oil), 77 (buttery ﬂavor of soy oil), 124 (addition of hydrogen
peroxide to soy oil), 130 (epoxides of soy oil), 156 (reversion
of soy oil), 222 (adsorption spectrum of soy oil), 290
(linolenic acid content of soy oil), 429-34 (soybean oil, incl.
characteristics, fatty acid composition, genetic development,
linolenic acid content, lipoxygenase, HOM stability,
reesteriﬁcation, reversion, tocopherols, triglycerides,
unsaponiﬁables, uses, world consumption), 485 (hygroscopic
equilibrium of soybeans), 486 (deterioration of soybeans),
489 (soybean oil yield after storage), 493 (soybean grades),
498 (classiﬁcation of soy oil), 500 (color of soy oil), 742
(pentaerythritol esters of soy oil). Address: Fels Research
Inst. and Temple Univ., Philadelphia, Pennsylvania.
3940. American Lecithin Company Incorporated. 1979?
Alcolec 439-C: Latex and resin emulsion paints. Atlanta,

Georgia: ALC. 1 p. Undated.
• Summary: “Alcolec S, regular commercial grade of
ﬂuid soybean lecithin is normally solvent and oil soluble,
although with considerable difﬁculty it can be dispersed (not
dissolved) in water under suitable conditions. For latex and
resin emulsion paints, it is in general much more satisfactory
to use a water-dispersible type of lecithin such as Alcolec
439-C.
“Alcolec 439-C is added to the water phase vehicle prior
to introduction of the pigment–usually in the range of from
1% to 3% of Alcolec 439-C on the weight of the pigment. It
increases the speed and thoroughness of pigment dispersion
and the reaching of a stable viscosity. Further, the paint
viscosity remains more constant in storage, with decreased
thixotropic tendencies. Alcolec 439-C has no appreciable
effect on the pH nor on the latex dispersion nor does it
exhibit any adverse effect on resistance of the ﬁlm to carbon
arc exposure.
“Alcolec 439-C not only promotes better pigment
dispersion it also helps maintain stability in water-based
paints, counteracts hard settling and facilitates redispersion
after storage. In some systems it functions to decrease
foaming.
“With Alcolec 439-C there is improvement in ease of
brushing or rolling and less likelihood of lap marks. With
rubber type vehicles Alcolec 439-C, because of its powerful
wetting action, improves ease of application, color, strength
and uniformity, hiding power, anti-sag and in general the
shelf life of the paint. Alcolec 439-C is compatible with other
surfactants or emulsiﬁers.” Address: P.O. Box 4056, Atlanta,
Georgia 30302. In New York: 32-34 61st St., Woodside,
Long Island 11377, New York. Phone: (404) 522-7060.
Cable address: Armand. In New York: (212) 274-4350.
3941. U.S. Department of Agriculture, Ofﬁce of the
Special Coordinator for Grain Elevator Safety and Security.
1980. Prevention of dust explosions in grain elevators–an
achievable goal: A task force report. Washington, DC. xii +
172 p. Jan. Illust. 26 cm. [33 ref]
• Summary: Foreword (p. iii): “In the last 21 years there
have been at least 250 dust explosions in grain elevators
and feed mills in the United States. The losses have been
great with at least 164 deaths, 605 injured, and hundreds of
millions of dollars worth of property destroyed. In the recent
past, a series of explosions vividly reiterated the need to
reduce the hazards in grain elevators and feed mills.
“In early 1976, two explosions killed 14, injured 20 and
began a catastrophic sequence of incidents which culminated
in seven grain elevator and feed mill explosions in the short
span of 2 months: December 1977 and January 1978. These
seven explosions accounted for the loss of 62 lives, 55
injuries, and a direct property loss of millions of dollars. In
two of those explosions 13 USDA employees were killed
and 4 were injured. For the remainder of 1978, there were 11
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additional grain dust explosions.”
Note: Soy is mentioned on 29 pages in this report, which
contains 16 appendixes. Address: Washington, DC.
3942. Backhus-Stomquist, Sarah. 1980. Soybeans for birth
control. Soycraft (Colrain, Massachusetts) 1(2):8. Winter.
• Summary: “A research scientist at Sweden’s Lund
University has developed a new and possibly safer birth
control pill based on the natural hormone, estradiol, derived
from soybeans. Prof. Birger Astedt said research indicates
that estradiol does not cause the type of blood-clotting
complications that have been associated with synthetic
estrogens used in standard oral contraceptives. He said the
synthetic estrogens interfere with blood coagulation and
increase the risk of thrombosis, or blood clots.
“Astedt said that while the new pill is safer in this
regard, it still produces other common side effects,
such as headaches and weight gain associated with oral
contraception.
“Astedt and his team tested the new pill on 200 women
in Sweden during a two-year period ending last year. As no
one became pregnant, Astedt believes the soybean-based
pill’s effectiveness is now proven.” Address: Stockholm,
Sweden.
3943. Quick, Graeme R. 1980. An in-depth look at farm fuel
alternatives. Power Farming Magazine (Australia) 89(2):1017. Feb.
• Summary: Farmers in Australia are very dependent on
liquid diesel fuel. Changes in fuel prices strongly affect farm
proﬁts. Clearly the trend towards minimum tillage, stubble
retention, and direct drilling techniques has been hastened
by rising fuel costs. And rising fuel costs make alternative
energy sources more attractive. In the U.S. Midwest, gasohol
is a motor blend of 10% agricultural ethanol (primarily from
corn) and 90% lead-free gasoline. In Jan. 1978 there were
just 3 outlets for gasohol, all in Illinois. Today over 1,000
stations are selling gasohol in 28 states.
The section titled “Plant oils” notes that “Dynometer
[dynamometer] tests on diesels have been performed on
peanut oil, sunﬂower, coconut, corn and soybean oils by
Ward and Galloway of Townsville, Qld., on sunﬂower
oil by Stecher at Footscray, Vic., and on rapeseed oil by
Department of Agriculture ofﬁcers in West Australia.”
Soybean oil was also studied by Iowa State University in the
U.S. Generally good results were obtained (Figs. 14-16).
“Ultimately, we must learn to live on our income
rather than consume our capital. In energy terms this means
conservation and the swing to renewable alternatives to fossil
fuels.” Contains 17 charts and graphs.
Note: Neither methyl esters nor transesteriﬁcation are
mentioned. Address: PhD, Principal Research Scientist,
CSIRO Div. of Mechanical Engineering, Highett, Victoria,
Australia.

3944. Ryan, T.W.; Likos, W.E.; Moses, C.A. 1980. The
use of hybrid fuel in a single-cylinder diesel engine. Paper
presented at meeting of the Central States Section of The
Combustion Institute, Louisiana State Univ. Held 24 March
1980 at Baton Rouge, Louisiana. *
Address: Southwest Research Inst., San Antonio, Texas.
3945. Soyworld (American Soybean Association, St. Louis,
Missouri). 1980. Soy fuels campus bus. 2(2):1. Spring.
• Summary: Researchers at Ohio State Univ. are conducting
experiments using a blend of 20% soy oil (used cooking oil)
and 80% diesel fuel; this appears to be the best mixture.
A large photo shows Graduate Assistant Mary Kay
Fishinger and Professor Helmuth Engelman as they “discuss
Ohio State’s soy fuel study. Behind them is equipment used
to ﬁlter cooking oil before mixing with Diesel fuel for bus.”
3946. Hofman, Vern; Zimmerman, V.D.; Helgeson, Delmer;
Dinusson, W.E.; Fanning, C. 1980. Sunﬂower oil as a fuel
alternative. Paper presented at the Agricultural Energy
Alternatives Workshop. Held 1 April 1980 at Fargo, North
Dakota. *
• Summary: Note: This is the earliest document seen (Oct.
2017) that discusses sunﬂower oil as an alternative to diesel
fuel. Address: Cooperative Extension Service, North Dakota
State Univ.
3947. Progressive Farmer (Midmonth Soybean Edition).
1980. Soy oil test on tractor fuel is successful. April. p. 24. *
3948. Soybean News (NSCIC). 1980. [Utilization of soybean
meal in America]. 31(3):5. April.
• Summary: “About 98% of the soybean protein meal
used in this country is consumed by livestock and poultry.
Poultry uses 44%, hogs 35%, cattle 19% and pets, sheep,
and other use is 2%. Only 2% of the meal is used for human
consumption and industrial purposes.”
3949. Bruwer, J.J.; Boshoff, B. van D.; Hugo, F.J.C.;
Plessis, L.M. du; Fuls, J.; Hawkins, C.; Walt, A.N. van der;
Engelbrecht, A. 1980. Sunﬂower seed oil as an extender
for diesel fuel in agricultural tractors. Paper presented
at Symposium of South African Institute of Agricultural
Engineers, 11 June 1980. 7 p. Report, Div. of Agricultural
Engineering, Dep. of Agricultural Technical Services,
Pretoria, South Africa. Report Reference #12/2/2/10. [2 ref]
• Summary: This paper (with minor modiﬁcations) was
later presented at a conference held 29 Sept.–1 Oct. 1980 at
Kansas City, Missouri; it was published in the proceedings
of that conference titled: Biomass Energy Crop Production:
Selected Papers and Abstracts from the 1980 ASAE National
Energy Symposium. St. Joseph, Michigan: ASAE. ASAE
Publication 4-81. Paper presented at National Energy
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Symposium of the ASAE.
Summary: “Research with diesel oils has shown that
sunﬂower seed oil and particularly an ethyl / ester mixture, is
potentially a highly suitable extender of diesel fuel provided
practical problems encountered are solved” (p. 1).
“One way of reducing the viscosity of sunﬂower seed
oil is to change its chemical composition by a very simple
well-established process. The process involves chemically
changing the pure oil to, say, and ethyl or a methyl ester. This
has a combined effect of bringing the distillation curve (Fig.
10) of the fuel nearer to that of diesel and of bringing about
a signiﬁcant decrease in the viscosity, to roughly the same
order as diesel fuel (Fig. 1).
The authors suggested the use of plant oil esters
to prevent injector coking in modern diesel engines.
Esteriﬁcation has the combined effect of bringing the
distillation curve of the fuel near to that of diesel. After
100 hours of operation at 80% maximum power sunﬂower
methyl esters caused less coking than diesel fuel in their
Ford test tractor, there was also reduced smoke, and thermal
efﬁciency was raised to a higher level than that of diesel.
Address: 1. Prof. Eng., Director; 2. PhD, Pr. Eng., Chief
Engineer. All: Div. of Agricultural Engineering, Dep. of
Agriculture and Fisheries, Republic of South Africa.
3950. Agricultural News (Republic of South Africa). 1980.
Sunﬂower fuel: Brighter prospects. June 13. *
Address: Dep. of Agriculture & Fisheries, Republic of South
Africa.
3951. Barham, Harold N., Jr.; Barham, Harold N. 1980.
Method for the adsorption of solids by whole seeds. U.S.
Patent 4,208,433. June 17. 14 p. Application ﬁled 19 May
1978. [5 ref]
• Summary: The authors may be associated with Seed
Technology Inc., Texas. The patent is licensed to Industrial
Fumigant Co. “A method for sorption of solids by the tissues
of whole seeds to enhance the available nutritional value
of the whole seeds, to provide nutritional requirements for
a ruminant feed, to provide new superimposed processes,
to make more effective present superimposed processes,
to provide inoculation with viable organisms, to provide
means to reduce explosion hazards from grain dust, and
other advantages accruing from encapsulation of solids,
the method comprising contacting the whole seeds with
a synergetic mixture of solid materials and an oleaginous
vehicle and maintaining contact until the synergetic mixture
has been sorbed by the grain.”
Note: This is the earliest patent seen (Oct. 2017) that
discusses the use of soybean oil as a dust suppressant.
Address: 3025 46th St., Lubbock, Texas 79413.
3952. Soyworld (American Soybean Association, St. Louis,
Missouri). 1980. Research continues on use of vegetable oils

as fuel source. June.
• Summary: “Adequate supplies of diesel fuel and gasoline
have at least temporarily reduced fuel shortage worries of
U.S. farmers. Nonetheless, researchers continue to study
alternate fuel sources. One promising area of research
continues to be the use of soy oil and other vegetable oils as
a substitute or extender for petroleum based diesel fuel.
“’Results of current research make me optimistic
that vegetable oils are a viable alternate fuel source,’ says
Dr. Everett Pryde, research leader at USDA’s Northern
Regional Research Center in Peoria, Illinois. ‘Tests at
several university research facilities have shown vegetable
oil to be satisfactory in the short term. Longer endurance
tests are in progress now. These tests will help us determine
the chemical or mechanical alterations necessary to use
vegetable oils as a fuel.’
“At a recent seminar on ‘Vegetable Oil as an Alternative
Fuel’ held in Peoria, researchers from North Dakota,
Missouri, California, and Idaho presented results of diesel
engine tests using vegetable oil. All agreed that vegetable
oils are comparable to diesel fuel in power output, torque
and brake thermal efﬁciency. They also agreed that vegetable
oils generally produce less acrid smoke and emissions are
reduced.
“On the negative side however, researchers reported that
fuel consumption is somewhat higher with vegetable oils, the
higher viscosity of vegetable oils makes them more difﬁcult
to inject, fuel ﬁlters may plug, injectors tend to coke, carbon
deposits may build up on cylinders and lubricating oils tend
to thicken and jell after several hours of operation.”
3953. Soyworld (American Soybean Association, St. Louis,
Missouri). 1980. Soy oil: A future farm fuel? 2(3):6.
Summer.
• Summary: “Soy oil–either undiluted or mixed with diesel–
might make an acceptable emergency or alternate farm fuel,
a group of Southern Kentucky soybean growers believe.
“The farmers, working with a local implement dealer,
are testing a soy oil-diesel blend and pure soy oil in
unmodiﬁed tractors. Preliminary results show no difference
in performance or carbon buildup with the half-and-half mix
compared to straight diesel.
“’The test tractor is working so well, we’re beginning to
almost get suspicious about it,’ jokes Tim Moberly, a Logan
County soybean grower and employee of Shipp Implement
Co., the Russellville dealership overseeing the tests.
“So far, the Kentuckians are half through with their
planned experiments. The hybrid fuel tractor, a stock John
Deere 2440, has run about 100 hours on a dynamometer
to simulate varying work conditions. Mechanics have torn
down the engine and injection pump and compared them to
the components of a ‘check’ tractor burning conventional
diesel under the same stress.
“’We’re certainly not making an outright
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recommendation for soy oil in tractors,’ stresses John Shipp,
the dealership owner. ‘The idea needs more testing by a
college or government agency.
“’But right now, we ﬁnd no reason not to believe that
soy oil couldn’t be used as a fuel mix or substitute, at least
from a mechanical standpoint. We’ve looked at the engines
and can’t ﬁnd any appreciable difference.’
“A third test machine, a John Deere 4630 with
turbocharger, has been rigged to run on diesel, a 50/50
soybean-diesel blend or pure soy oil. With a turn of valves,
the tractor can be switched from diesel in its main tanks to
buckets holding the soy oil and blended fuel.
“By changing the fuel ﬂow to the buckets, Shipp’s
mechanics can measure horsepower loss with the blended
fuel or pure soy oil. On the dynamometer, they ﬁnd no
difference in performance with the blended fuel, though pure
soy oil cuts the tractor’s working ability by 8 to 10 percent.
“A power loss with soy oil, however, doesn’t necessarily
alarm farmers involved in the tests.
“’In unmodiﬁed tractors, pure soy oil isn’t the optimum
fuel because it burns slower than diesel,’ explains Richard
Dickinson, a Todd County farmer who helped initiate the
tests. ‘But if the Persian Gulf closed, we might be forced
to burn vegetable oils-or not plant or harvest our crops. In
that case, losing a little power with straight soy oil wouldn’t
matter.
“’Hopefully, we’ll never face that kind of situation, but
you can bet we want to know that we’ve got the option to
go to soy oil or other vegetable oils if we can’t get enough
diesel.
“For the Kentucky growers, soy oil and other vegetable
oils also look more attractive than gasohol, though they
stress that they’re not ‘anti-gasohol.’
“’Alcohol doesn’t lend itself to diesel equipment without
a lot of modiﬁcation, and most of the equipment around here
is diesel,’ notes Karl Harper, a Todd County farmer.
“From a national standpoint, he adds, vegetable oils also
offer some advantages over gasohol. While the government
will have to underwrite or otherwise encourage gasohol
production, vegetable oil processing plants already have
extra capacity during parts of the year. The carry-over also
provides a ready supply of raw material.
“Of course, soy oil now costs about twice as much per
gallon as diesel, though static commodity prices and rising
petro-fuel costs might eventually make the alternate fuel
more competitive, note Dickinson and Harper.
“And while it would cost more per acre to produce crops
with vegetable oil, they predict the increased demand could
raise the market prices more than enough to offset extra fuel
overhead.
“While the Kentucky growers are excited about the
results of their testing, they admit that vegetable oil fuels
need more study.
“’We’re not in the research business,’ declares

Dickinson. ‘This project is being funded by about 100
farmers who dug into their own pockets to pay for the
vegetable oil and other expenses.
“’We only got involved in this because no one–
government, extension service or universities–could give
us much information about the potential for fueling our
tractors with vegetable oil. What we’ve learned isn’t
conclusive, but it sure stirs up a lot of thought. We’re just
hoping somebody’s going to follow through on what’s been
accomplished here.’”
Photos show: (1) Implement dealer John Shipp and
soybean grower Tim Moberly inspect engine of tractor. (2)
Valve on fuel intake makes it possible to quickly switch from
straight diesel fuel to straight soy oil or a 50/50 mix.
3954. Soyworld (American Soybean Association, St. Louis,
Missouri). 1980. Soy fuel facts. 2(3):6. Summer.
• Summary: “Your soybean association is closely monitoring
developments in soy fuels. Two soy fuel research projects
are under consideration for funding with grower investment
checkoff funds. In addition, ASA President Allan Ayes has
asked the U.S. Department of Energy to provide research
funding to investigate the possible use of soy oil as an
extender of diesel fuel.
“Dr. David Erickson, ASA director of soy oil programs,
and Dr. Parry Dixon, ASA economist, have developed a
paper outlining some of the technical, economic and practical
viewpoints on soy fuels. The paper makes the following
points:
“Soy oil will burn in a diesel engine either alone or as
a blend with diesel fuel. Further research is clearly needed
to determine which type of soy oil is most efﬁcient and to
determine the long-term effects of soy oil on the engine.
Once reﬁned soy oil appears to be the best type to start with
for use as soy fuels.
“Soy oil is not currently price competitive with diesel
fuel. On a volume basis, crude soy oil priced at 25 cents a
pound equals diesel fuel costing $1.93 per gallon. On a BTU
output basis, crude soy oil priced at 25 cents a pound equals
diesel fuel costing $2.09 per gallon.
“Soy oil is net energy efﬁcient. One pound of soy oil,
which requires 5,187 BTUs to produce, generates 16,920
BTUs.
“Soy oil cannot totally replace diesel fuel as 1978-79
U.S. soy oil production amounted to only 3 percent of the
total U.S. diesel fuel usage.
“Special tax incentives and exemptions (such as
those accorded gasohol) could make soy oil more price
competitive with diesel fuel.
“The use of soy oil as fuel is likely to increase the price
of soy oil.
“ASA’s complete paper on soy fuels is available free
to SoyWorld readers. Send your name and address to: Soy
Fuels, American Soybean Association, Box 27300, St. Louis,
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MO 63141.”
3955. Zilliken, Fritz W. Z-L Limited Partnership (Janesville,
Wisconsin). 1980. Antioxidants, antioxidant compositions
and methods of preparing and using same. U.S. Patent
4,218,489. Aug. 19. 8 p. Application ﬁled 17 Jan. 1979. [10
ref]
• Summary: “This is a division of application Serial No.
804,594, now U.S. Patent No. 4,157,984, ﬁled June 8,
1977.” It describes the process for recovery of a steroid-type
antioxidant, ergostadientriol, from the lipids of tempeh. This
antioxidant has exceptional antioxidative properties when
used in combination with isoﬂavones. Address: Remangen,
West Germany.
3956. Soybean Digest. 1980. Soy oil fuels questions. July/
Aug. p. SID-1-2. [1 ref]
• Summary: “Soy oil can be used to power diesel engines but
two important questions are still unanswered: Which type of
soy oil is most efﬁcient and what are the long term effects on
the engine.”
Some practical tests are being conducted by a group of
Kentucky Soybean Association growers. “They are testing
a 50/50 mix of degummed soy oil, straight diesel fuel,
and pure soy oil. Shipp Implement Co. of Logan County
[Kentucky] is coordinating the tests. After 100 hours on
a dynamometer to simulate different working conditions,
mechanics inspected engine of a John Deere tractor. Results:
No loss in horsepower and no maintenance problems with
the engine. Tests with pure soy oil, however, show an 8% to
10% drop in horsepower.” Soy oil is presently much more
expensive than diesel fuel. “Diesel fuel at $1.93 per gallon
would equal soy oil at 25 cents per pound if you compare
price on a volume basis.”
3957. Soybean Digest. 1980. Mystery bean is top crop. July/
Aug. p. 15.
• Summary: “The soybean has appeared in recorded history
for about 5,000 years, but is a relatively new crop for
American farmers.
“North Carolina boasts its soils were the ﬁrst to produce
commercial soybeans in this country. But it wasn’t easy
to get farmers to accept them. And the soybean went by a
number of names.
“Some say soybean originated with the Chinese word
meaning sauce of the bean. Now it’s called soya, soybean
and sojabean.
“According to the late Charles B. Williams, an
agronomist at North Carolina State University, the ﬁrst
soybeans were brought to North Carolina by an old sea
captain who got them in the Orient. Farmers called them
Japan Peas, coffee berries and soyabeans. And they weren’t
very interested in planting them.
“But Williams kept working at it, spending nearly 50

years promoting the strange little bean. Farmers considered
them useful only for soil improvement and planted them in
rotation with tobacco, then plowed the plants for fertilizer.
“Williams encouraged farmers to grow soybeans,
conducted variety and fertilizer demonstrations, helped in
breeding and wrote as much as he could about it. He also
urged oil mills to buy the beans for crushing and suggested
ways to use the beans in varnishes, plants [paints?] and other
products.
“On Dec. 13, 1915, the Elizabeth City Oil and Fertilizer
Co. began crushing beans, the ﬁrst facility in North Carolina
to make the switch from cotton to soybeans. And, claim
North Carolinians, it was the ﬁrst commercial maker of
soybean oil and meal in the U.S.
“The crop became a part of North Carolina crop
rotations, but eventually farmers there lost interest. Midwest
farmers liked it, found a place for it and eventually made it a
major crop. Now, North Carolina growers are rediscovering
soybeans and planted nearly 2 million acres this year.
“And U.S. soybeans are sold all over the globe, even to
China, where it probably all began.”
3958. DeForest, Sherwood S. 1980. Seminar–Vegetable
oil for diesel fuel, Northern Agricultural Energy Center,
September 25, 1980. Peoria, Illinois: USDA Science and
Education Administration, Agricultural Research. 21 p. 28
cm. [60+ ref]
• Summary: An early booklet on the subject with several
good bibliographies. Research reports:
1. Sunﬂower Seed Oil as an Extension for Diesel Fuel in
Agricultural Tractors. J.J. Bruwer, Director of Agricultural
Engineering, Department of Agriculture and Fisheries,
Silverton, 0127, Republic of South Africa.
2. Vegetable Oils as Diesel Fuel: An Overview. E. H.
Pryde.
3. Peanut Oil. Lawton Samples, Extension Engineering
Department, University of Georgia, Tifton, Georgia 30602.
4. Engine Tests. J.B. Liljedahl and J.S. Marks,
Agricultural Engineering Department, Purdue University,
West Lafayette, Indiana 47907.
5. Sunﬂower Oil as a Diesel Fuel. G.L. Pratt, Chairman,
Agricultural Engineering Department, North Dakota State
University, Fargo, North Dakota.
6. Palm Oil as a Diesel Fuel. A.J. Akor, Michigan State
University, East Lansing, Michigan.
7. Engine Tests. N. Sauter, John Deere and Company,
Technical Center, Moline, Illinois.
8. Soybean Oil as a Diesel Fuel. R. McCutchen,
Caterpillar Tractor Company, Peoria, Illinois.
9. The Chinese Tallow Tree. H. William Scheld,
Department of Biology, University of Texas.
Research and Development Needs.
Chapter 8, Soybean oil, is summarized (p. 4): “After
200 hours under variable load in an engine equipped with
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a pre-combustion chamber, 100 percent hexane-extracted,
water-degummed crude soybean oil gave no indication of
any problems in the engine cylinder. Carbon build-up in the
pre-combustion chamber was observed after 200 hours, but
the deposit ﬂaked off readily after building up to about 0.5
mm. Field trials in Brazil are being conducted with 30:70
soybean oil (degummed) to diesel oil mixtures.”
Concerning: “1. Extraction / Expelling of Oil-On-Farm
versus Co-op or Commercial Processing” we read (p. 5):
“Extraction with hexane, which is more suitable for low oil
content oilseeds such as soybeans, presents difﬁculties in
on-farm operation in both safety and complexity. Since onfarm extraction is not a process that would be under time
constraints, the possibility exists for batch extracting the
seed oil over long periods with gasoline or diesel fuel. Over
such periods the question needs to be raised concerning
undesirable components being extracted along with the oil.
In addition, the removal of gasoline or diesel fuel from the
meal to salvage it for feeding seems an intractable problem.
“If extraction or expelling is done on-farm the fate of
the defatted meal needs consideration. Few oilseed producers
would have the livestock necessary to dispose of the meal
directly. A commercial (or co-op) processor might more
readily develop meal markets. Cargill, for example, already
has a market for sunﬂower meal at 80% of the price of
soybean meal.”
Concerning “Oil reﬁning” (p. 6): “Some oil
processing techniques, e.g., hydrogenation–are probably
not feasible at the farm level. Some reﬁning treatments,
e.g., transesteriﬁcation–might be done at the farm level.
The critical need is to determine the minimum reﬁning
needed and this will vary with the particular oil–soybean,
sunﬂower, peanut–being considered. We also need to know
the variability tolerable in current diesel fuels particularly
in regard to the potential of vegetable oils for blending with
diesel fuels.”
Concerning “General Comments” (p. 7-8): “Demand
/ increase for soybeans will continue at the rate of 5-8%
per year provided that adequate markets for the oil can be
found.”
Attachments:
1. List of American Oil Chemists’ Society (AOCS) Test
Methods pertinent to the Use of Vegetable Oils as Diesel
Fuel.
2. Pyrolysis of vegetable oils as a route to hydrocarbon
fuels: a selected bibliography.
3. Transesteriﬁcation of vegetable oils: a selected
bibliography.
4. Vegetable Oils and Alcohol as Diesel Fuel. A Selected
Bibliography. Address: Technology Transfer Program
Leader, Northern Agricultural Energy Center, USDA, Peoria,
Illinois.
3959. Bruwer, J.J.; Boshoff, B. van D.; Hugo, F.J.C.; Fuls,

J.; Hawkins, C.; Walt, A.N. van der; Engelbrecht, A.; Plessis,
L.M. du. 1980. The utilization of sunﬂower seed oil as a
renewable fuel for diesel engines. In: Biomass Energy Crop
Production: Selected Papers and Abstracts from the 1980
ASAE National Energy Symposium. St. Joseph, Michigan:
ASAE. ASAE Publication 4-81. Paper presented at National
Energy Symposium of the ASAE. p. 273-580. See p. 38590. Series: Agricultural Energy, Vol. 2. Held 29 Sept.–1 Oct.
1980 at Kansas City, Missouri. [3 ref]
• Summary: Contents: Introduction. Properties of sunﬂower
seed oil: 100%, blends, test results. Engine service life:
Engine deposits, service life of fuel ﬁlters. Injection
equipment performance. Sunﬂower seed oil esters. Further
research. Summary.
Introduction: “Research using several makes of diesel
engines has shown that sunﬂower seed oil, and particularly
an ethyl ester mixture, has the potential to extend diesel
fuel provided solutions are found for practical problems
encountered.”
Results show the diesel engines run with surprisingly
good results on straight sunﬂower seed oil (degummed) or
blends of sunﬂower oil and conventional fuels derived from
petroleum. However, prolonged use of blends, containing
more than 20% sunﬂower oil, resulted in injector tips coking
up. In some tractors the injector tips will coke up even with
20% sunﬂower in the diesel. Injector top coking leads to poor
atomization, poor combustion, lubricating oil contamination,
and subsequent polymerization of the lubricant.
“One way of reducing the viscosity of sunﬂower seed
oil is to change its chemical composition by a very simple
and well-established process, which involves chemically
changing the pure sunﬂower seed oil to, say, and ethyl or a
methyl ester mixture.”
Conclusion: “6. Considering the promising results
achieved, it is evident that sunﬂower seed oil, particularly
in the ester phase, is potentially a highly suitable renewable
extender of, or replacement for, diesel fuel.”
Photos show: (1) Solidiﬁed lubricating oil. (2) Coked
injector tip after 100 hours of engine operation on sunﬂower
seed oil in part-load conditions. (3) Piston and valves
removed from Ford 5000 Tractor after operating 1,382 hours
on a 20% sunﬂower seed oil and 80% diesel fuel blend,
showing minor deposits. (4) Piston removed from engine
after 300 hours operation on 80% sunﬂower seed oil and
20% gasoline, showing sticking piston rings and deposits. (5)
Filtering unit for cleaning sunﬂowerseed oil to fuel standard.
(6) Apparatus for atomization of alternative fuels with diesel
fuel. (7) Injector tips after 100 hours’ operation in an engine
on sunﬂowerseed oil based ester (left) and diesel fuel (right).
(8) Oscilloscope traces for an engine operating on ethyl ester
mixture (above) and diesel fuel (below). (a) Injection line
pressure. (b) Needle life. (c) Cylinder pressure. (9) A very
small expresser being evaluated for rate of oil production and
oil content of the cake. (10) Farm-type equipment for trans-
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esteriﬁcation of sunﬂower seed oil: tests with boom-type
sprayer. (11) An experimental continuous trans-esteriﬁcation
reaction vat for on-farm fuel production.
Note: This is the 2nd earliest document seen (Oct. 2017)
about the transesteriﬁcation of vegetable oils for use as
diesel fuels. The earliest known work was by the same group
(presented in June 1980). The word “trans-esteriﬁcation,”
word “ester” and the term “ethyl ester” all appear in this
document. Address: 1-7. Div. of Agricultural Engineering,
Dep. of Agriculture & Fisheries; 8. Council for Scientiﬁc and
Industrial Research, Pretoria. All: Republic of South Africa.
3960. Peterson, Charles L. 1980. Vegetable oils–Renewable
fuels for diesel engines. American Society of Agricultural
Engineers (ASAE), Paper No. PNW 80-105. 7 p. Presented
at the 1980 annual meeting of the Paciﬁc Northwest Region–
ASAE, Great Falls Montana, Oct. 1-3, 1980.
• Summary: Contents: Introduction. Oil analysis. Emissions.
Future work, Two tables. Three graphs. Sunﬂower, safﬂower,
and winter rape have been evaluated for suitability as
substitutes for diesel fuel. Performance data taken from a
laboratory test is presented. Endurance testing is in progress.
Address: Dep. of Agricultural Engineering, Univ. of Idaho,
Moscow, Idaho 83843.
3961. Boyer, Robert A. 1980. Work with Henry Ford and
soybeans. I (Interview). Conducted by William Shurtleff of
Soyfoods Center, Oct. 18. 2 p. transcript.
• Summary: The Henry Ford Trade School was not the same
as the Edison Institute of Technology. Boyer attended the
Trade School.
In the mid- to late-1930s Henry Ford held several
luncheons where the press and other famous or inﬂuential
people were invited. He served a complete meal from soup to
nuts. Out of these events came a 19-page booklet published
in about 1936 by the Edison Institute and titled “Recipes
for Soy Bean Foods.” The purpose of these meals was to
popularize soybeans and thereby to help farmers. But Ford
was most interested in ﬁnding industrial uses for farm crops.
He was deeply interested in the fact that soy had been used
in the Orient for so long by millions of people as a key
source of protein in the diet. But he had been interested in
health before he got interested in soybeans. Still, he was very
involved personally with soybeans as foods; he used them a
lot in his own diet.
Ford grew his own soybeans on over 10,000 acres he
bought in southern Michigan. The idea was not to help
farmers by buying their beans but to encourage farmers to
grow soybeans then process them in small-scale solvent
extractors on their own farms. Eventually this village
industry concept proved to be uneconomical so it was
abandoned.
In about 1932 Ford set up his ﬁrst solvent extractor
near the River Rouge plant. About a year later he set up a

plant to make soy protein isolates from the meal produced
by the solvent extractor. In about the mid-1930s Ford
built a soymilk plant in Greenﬁeld Village. It was just a
demonstration plant that made several hundred gallons of
soymilk a day. The plant was part of the larger research
effort; none of the milk was sold commercially. With the
arrival of World War II, the process was taken by Bob Smith,
one of the fellows who developed it, and used as the basis
for a private plant [Delsoy Products] in Dearborn where he
sold a lot of soymilk for use in whipped toppings, baked
goods and frostings. It was quite successful. A big bakery in
Detroit used a lot of the topping. As a result of that, the Rich
Products Co. in Buffalo, New York, started making the same
type of product and became very big. One of Bob Smith’s
workers [Holton “Rex” Diamond] went to Rich Products and
made a big success of it. Rich is very well known; they also
make coffee creamers.
Henry Ford was not a vegetarian. He ate like most
Americans at the time, and he ate many steaks–even though
he knew meat was not the best thing for you. Mrs. Ford
suffered from arthritis and he sought diets to help her.
World War II killed the idea of the plastic car. The
company would have needed to spend lots on dies to make it
commercial. Also each plastic body took too long to produce;
it had to cure for 3 minutes in the die. Young Henry Ford II
threw out everything [not directly related to automobiles]
that his grandfather was interested in. General Motors was
actually the ﬁrst company to make a commercial car with
a plastic body–the Corvette, whose body was made of
ﬁberglass.
Edsel Ruddiman was the man who got Ford interested in
the food side of soybeans. Ruddiman was quite old. He had
his own lab (which he got in about 1930-31) and was a very
good scientist. He and Boyer worked closely together since
their labs were nearby.
Ford grew 10,000 acres of soybeans in southern
Michigan. Ford set up his ﬁrst solvent extraction plant in
about 1932 and his soy protein isolate plant a year later. Ford
was personally very involved with soyfoods. He used them
a lot in his own diet. He built a soymilk plant in Greenﬁeld
Village in the mid-1930s as part of his research efforts. He
made several hundred gallons a day. The milk was not sold
commercially. After the start of World War II the process
was taken over by Bob Smith, one of the fellows working
on it. Smith built a private plant in Dearborn where he made
the milk into frostings for use in baked goods. It was quite
successful. A big bakery in Detroit used a lot of it. As a
result of that, Rich Product Corp. in Buffalo, New York, got
interested and eventually became very successful. One of
Bob Smith’s workers, Rex Diamond, went to work for Rich.
They also made non-dairy coffee creamers and milk.
Boyer was director of research for The Drackett Co.
from 1943-1949.
Ralston Purina’s edible soy isolate plant was in
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Louisville, Kentucky. It was hard at the beginning to get
people to use isolates. Mead Johnson started using an isolate
in their infant formula. Address: 632 Edgewater Dr., Apt.
731, Dunedin, Florida 33528. Phone: 813-734-2415.
3962. Boyer, Robert A. 1980. Work with Henry Ford and
soybeans. II (Interview). Conducted by William Shurtleff of
Soyfoods Center, Oct. 30. 2 p. transcript.
• Summary: It seems very possible that soyfoods were
being sold in the Ford stores in 1923–though Boyer has no
ﬁrsthand knowledge of this. Dr. Edsel Ruddiman started his
research on food uses of soybeans in the late 1920s, about
2 years before Boyer started his work with soybeans. Ford
converted an old residence into a lab for Ruddiman, his
boyhood pal.
Boyer attended the Henry Ford Trade School, located
at the Rouge Plant, from 1927 to 1929. It was a workstudy program and he spent one month in each of the major
departments at the plant. Then he went to the Edison Institute
of Technology Lab. It was both a school and a research lab.
Boyer was part of the ﬁrst class of students. The idea was to
learn by doing. It was a “school for inventors.” Over the door
was a sign that read “Place for Damn Fool Experiments.”
Consultants were sometimes brought in to help with research
projects and answer questions. “In 1930 we started building
the soybean laboratory.” Boyer knew John Harvey Kellogg,
but he does not think Henry Ford knew him.
Boyer uses some meat analogs in his daily diet but he
is disappointed in the quality so they are not a regular part
of his diet. Manufacturers have to make compromises in
equipment and to keep costs down. He can make a much
better ﬂavor and texture in the laboratory, but it takes time
and hand work. One major problem is that all isolates are
made from defatted soybean meal which already has a strong
beany ﬂavor. There is no way to control the off-ﬂavors that
far back in the process. Boyer prefers the meat analogs made
by Worthington to those made by Loma Linda. Boyer uses
both tofu and Bacon Bits quite a bit in his daily meals.
Concerning the plastic car: The importance of soy
decreased as the researchers got farther into the project since
they could not make soy 100% waterproof no matter how
much resin they mixed with it. So in the 1941 car body,
soy was only a very minor component–but the popular
notion that it was a major component persisted; that was a
distortion. Soy was, however, a major component in nonstructural car parts. The real importance of the soybean was
as a renewable resource. When the “plastic car” made its
debut in 1941, an all-soy luncheon was served.
When Ford struck the trunk of his car with an axe, he
used the back/blunt side of the axe, and it was covered with a
plastic guard to help cushion the blow. Once Walter Chrysler
hit the body with an ax and fractured it slightly. Boyer drove
the plastic car. The whole white body of the car was plastic,
but it contained little soy.

The idea of using spun soybean ﬁbers in food occurred
to Boyer while he was working for Ford in about 1942. He
left Ford in 1943 and applied for his ﬁrst spinning patent
in 1949. It was allowed in 1951. He abandoned this ﬁrst
application since everyone realized it was a much broader
patent. So the 1954 patent application was the best and most
important one that everyone worked under. “No one can use
a man-made ﬁber in a food without violating that claim.”
The industry that makes spun soy protein ﬁbers for
food use reached a plateau starting in early 1979. He is now
aware that there are 2 companies in Europe very actively
spinning soy ﬁbers and advertising their products. Two are
Dutch and one is in Belgium. The patents are now public
property. Dawson Mills bought General Mills’ soy protein
ﬁber spinning equipment. In an article in the Journal of
Textural Studies Boyer explained why the spinning part of
the program has now grown as much as expected. “This is
still a product whose time has not yet arrived. It mushroomed
when meat prices become 10-20% high than soy. The danger
is that some of the techniques we’ve developed in the past
2-3 years for improving texture and ﬂavor might get lost if
they are not actively pursued. Worthington is in a state of
change and Bayer may try to sell it. All the work is secret.”
Boyer may someday write a book about it, but his eyes are
very bad now.
Boyer felt Ford was a great man, great to work with
and for. He knew how to judge men and he always picked
the right men for the job. Ford would drive the 4-5 miles
up from the Rouge Plant and be in Boyer’s ofﬁce by about
8:00 every morning for years and years. He was always very
generous money and essentially gave Boyer a blank check
to pursue any research project he wanted. But he could
be pretty tough with some guys, especially if they did not
produce results. Ford was a real thinker, always trying to ﬁnd
the basic reasons behind what was going on.
Worthington bought the patent rights for the health food
industry. Loma Linda started spinning soy protein ﬁbers after
Boyer’s patents expired. He did not known that Loma Linda
made soy meat analogs; he thought they used only gluten.
Note: This is the earliest English-language document
seen (Oct. 2015) that uses the term “spinning soy protein
ﬁbers.” Address: 632 Edgewater Dr., Apt. 731, Dunedin,
Florida 33528. Phone: 813-734-2415.
3963. Bruwer, Jabez J. 1980. Sunﬂower power: Grow
your fuel to produce your food. Agricultural Engineering
61(10):39. Oct.
• Summary: This article appears in the “Energy Futures”
issue. “Even a farmer with no vacant land can produce
enough fuel for all his crop production by growing
sunﬂowers on about one-tenth of his lands.” A “suitable
oilpress / processor is all that’s needed to produce homemade
reactor [diesel] fuel.” Sunﬂower seed oil works very well “as
a substitute or extender for tractor diesel fuel. South Africa
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already grows 500,000 ha of sunﬂowers. The crop yields
well, even on marginal soil unsuitable for cereal grains such
as maize and wheat. Increased sunﬂower seed oil production
would not diminish the food supply.
“Our preliminary tests showed that, even without
modiﬁcations, seven out of nine diesel engines started and
operated almost normally on 100% sunﬂower seed oil and
delivered power about equal to diesel fuel.” A graph shows
the very similar power performance of tractors running on
diesel fuel vs. sunﬂower seed oil.
“It will be necessary to carry out fuel and/or engine
modiﬁcations before the technology can be widely
recommended without reservations. This is being done.”
Address: Director, Agricultural Engineering Div., Dep. of
Agriculture & Fisheries, Republic of South Africa.
3964. Pratt, G.L. 1980. Sunﬂower oil for fuel. North Dakota
Farm Research (Bimonthly Bulletin) 38(2):2, 22-23. Sept/
Oct.
• Summary: Sunﬂower production in North Dakota has
increased from 127,000 acres in 1970, to a peak of 3½
million acres in 1979, to about 2½ million acres in 1980.
Most of the sunﬂower seed produced is shipped to Europe
for processing into cooking oil. “New processing facilities
for sunﬂower oil are now being established in the United
States.”
“Substitution of sunﬂower oil for diesel fuel is not
recommended at present because effects that the oil might
have on engine parts have not been determined.”
Other seed oils that might serve as sources for fuel
include soybean, peanut, cotton, rapeseed, safﬂower, corn,
coconut, and palm.
J.J. Bruwer is director of a major research effort in the
Union of South Africa; they have converted sunﬂower oil to
methyl ester to provide improved fuel. The viscosity of the
methyl ester is lower (and thus better) than that of sunﬂower
oil, but the methyl ester begins to freeze at temperatures
around 32ºF. “Methyl ester will be incorporated into the
engine testing program that is under way at NDSU.”
Bruwer appeared at a seminar at NDSU in Sept. 1980
and presented a comprehensive report on the research work
under way in his country.
A portrait photo shows Pratt.
Note 1. This is the earliest document seen (Oct. 2017)
that contains the term “methyl ester” (or “methyl esters”);
it is related mainly to sunﬂower oil but the soybean is
mentioned. Address: Chairman, Agricultural Engineering
[Agric. Exp. Station, North Dakota State Univ. of Agriculture
and Applied Science, Fargo, North Dakota 58105.
3965. Boyer, Robert A. 1980. Work with Henry Ford and
soybeans. III (Interview). Conducted by William Shurtleff of
Soyfoods Center, Nov. 3. 3 p. transcript.
• Summary: Floyd Radford was head of Ford’s soy farms. At

the Chicago World’s Fair the Ford exposition was producing
soybean oil by solvent extraction of soybeans. The soybean
oil was the sole fuel used to power a diesel engine, which ran
an electric generator, which produced all of the electricity for
the exhibit. It was very neat.
Boyer developed the ﬁrst plant protein ﬁber in about
1938. That year the Ford Motor Co. had a machine to
spin soy protein ﬁbers at the World’s Fair in New York.
He was aware of work in Italy spinning casein into ﬁbers
from reading technical journals prior to 1936. He used
the term “spinning” because the textile industry uses that
term to describe how rayon is produced. In both cases, a
more correct term would be “extruding,” since the dope is
extruded through spinnerettes.
Ford’s soybean ﬁber spinning pilot plant had a capacity
of 1,000 pounds of ﬁber a day, but they probably produced
less than that. They would send the ﬁber to the mill, where
1 part of soy ﬁber would be blended with 3 parts wool to
make sidewall (not seat) upholstery, which got less wear and
wouldn’t mark like cotton.
When making soy protein isolates, the ﬁber (insoluble
cellulose) is removed during clariﬁcation by centrifugation;
no one had ever been successful in removing it by ﬁltration,
which would be better. After dissolving the soybean meal
in alkali, it is clariﬁed by centrifugation, then precipitated.
Practically the same process is still used to make soy protein
isolates.
Just a few plastic trunk lids were ever made, and they
were used only on demonstration or experimental cars; they
were never part of commercial Ford vehicles.
When Boyer left Ford Motor Co. he went to work
for The Drackett Co., which bought Ford’s soy protein
operations. Mr. Drackett sold [actually shut down] his soy
ﬁber spinning operation in 1949. Drackett later sold all its
soybean operations to ADM. After Boyer left Drackett in
1949 he ﬁled for his ﬁrst edible soy ﬁber spinning patent the
same year; it may have been granted in 1951. He applied
for a new, expanded patent, with much broader claims to a
food product manufactured form man-made protein ﬁbers, in
1951; it was granted in 1954.
In Aug. or Sept. 1949 Boyer paid his ﬁrst visit to
Worthington Foods. Worthington was the ﬁrst company to
whom he disclosed what he was doing, and showed a sample
of a prototype product (pork chops) made from spun soy
protein ﬁber. He did not go to Swift initially because he had
been advised to keep away from meat companies, which
might buy then bury his patents. If Worthington hadn’t
been interested in his spinning process when he ﬁrst visited
them, he might have just given up then. He wasn’t sure if it
was a screwball idea or not. Moreover, he had been out on
his own for almost a year and was running out of money.
Worthington was excited with Boyer’s idea but they needed a
source of ﬁber.
So Boyer went to the Virginia Carolina Chemical Co.
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(VCCC) in Taftville, Connecticut. They were spinning ﬁbers
for cloth and they allowed him to use their spinning pilot
plant in 1949 to produce the ﬁrst edible spun soy protein
ﬁbers for research purposes and prototypes; he was not
employed by them. VCCC was interested enough to call in
Corn Products Corp. (CPC), which was interested–but they
said they wanted to use corn gluten instead of soy protein.
Boyer said “Fine.” After the ﬁrst successful run, using the
VCCC pilot plant, CPC got very interested. Fibers were
spun from casein, corn gluten, and soy. CPC bought the
ﬁrst license to his soy ﬁber spinning process for food use
in 1949. They took an exclusive option on the license for
9 months. The ﬁrst sale of edible protein ﬁber was made
by CPC to Worthington Foods; the ﬁber was made of corn
gluten. After working for a year with CPC, everyone in the
project realized that the ﬂavor of corn gluten was so horrible
that it would never work in foods. So CPC converted to a
non-exclusive license. Boyer, now a bit desperate and against
the advice he had been given, decided to approached a meat
company. He chose Swift & Co., which took an option
immediately; they were the second company to license
his patent and from 1950 to 1954 they retained exclusive
rights to his patent. In about 1955 Swift converted to a nonexclusive, and Boyer immediately went back to Worthington
to see if they were interested in a license yet. They were.
So after having waited 7 years, Worthington ﬁnally
purchased a spinning license in 1956. At that time, Boyer
began to spend 50% of his time at Worthington for a year
after they took the license. Initially Worthington did not spin
their own soy ﬁbers since it was too expensive for them and
they did not have much money at the time. Ralston Purina
was well equipped to make these ﬁbers for them. It was not
until the mid-1960s that Worthington started to spin their
own ﬁbers.
By 1977 seven large food companies had licenses on the
patent: Swift & Co., Unilever/Lever Brothers in England,
General Foods, Nabisco, General Mills, Ralston Purina, and
Worthington.
The original Bac*O’s were made from spun soy protein
ﬁbers. Today he thinks they are made from textured extruded
soy ﬂour. General Mills took a license from Boyer. They
got 25% of his consulting time, Ralston Purina got 25% and
Worthington got 50%. Bac*O’s came on the market in about
1965 and were a real sensation. It was the biggest thing that
had happened with Boyer’s idea to date.
Loma Linda is now spinning soy protein ﬁbers, as is
some company in Japan–or at least they used to be.
How big is the market for foods made from spun soy
protein ﬁbers? Boyer would guess at least $30 million a year.
Worthington’s total sales was $20 million including gluten.
Miles got Worthington a new plant shortly after they bought
Worthington. Now Bayer owns Miles and Worthington. The
Morningstar Farms line is not making the proﬁts they would
like it to make.

Note: This is the earliest English-language document
seen (Oct. 2015) that uses the term “spin soy protein ﬁbers.”
Address: 632 Edgewater Dr., Apt. 731, Dunedin, Florida
33528. Phone: 813-734-2415.
3966. Shurtleff, William; Aoyagi, Akiko. 1980. Henry Ford
and Robert Boyer: History of work with soya. Soyfoods
Center, P.O. Box 234, Lafayette, CA 94549. 25 p. Nov.
3. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: Ford. Early research with soybean
oil and meal: 1928 chemurgic movement (joining of farm
and industry), setting up Edison Lab, Dec. 1931 soybean
chosen as most promising crop for use in industry and
as a food, 1931 encouragement of farmers to grow soy,
biographical sketches of Boyer and Ruddiman, soy oil
(used in car paints and pioneer work in solvent extraction),
meal, isolates, molded parts, plastic pilot plant, cottage
industries, barn solvent mills, 1934 World’s Fair. Ford,
Ruddiman, and soyfoods: Soyfoods press luncheons (not all
were impressed), 50 recipe cookbook, soymilk (commercial
and personal), personal interest in soyfoods, Greenﬁeld
Village (soy ﬂour and green vegetable soybeans), Ford’s
views on health. Development of the plastic car: Glidden
ﬁrst commercial plant for industrial soy protein isolates
(1935), Ralston’s food use plant in 1960, Ford built 3
small oil plants 1937-39, grew own soybeans, connection
with American Soybean Association, soybean plastic car
(trunk lid unharmed when hit by ax), jokes, soy a minor
element in later structural plastics, idea lost in ﬁles, General
Motors’ plastic Corvette introduced 1953, lots of plastic by
1980 (but not from renewable resources like soy). Boyer’s
soybean wool and edible protein ﬁbers: Soybean wool
and history of ﬁbers, wool pilot plant, how to make edible
soy ﬁbers, discovery of food protein idea. Henry Ford’s
passing: Death in 1947, his contribution (quotes), actually
not much soy used in Ford’s auto and tractor factories.
Boyer’s development of meat analogs: Drackett purchase of
Ford protein spinning operation, ﬁrst visit to Worthington
(Sept. 1949), Corn Products Company purchase of ﬁrst
license on edible protein ﬁber patent, Swift purchase of
exclusive rights from 1950-54, 1951-52 Unilever license for
production outside U.S., Worthington purchase of license
1956, advantages and limitations, licenses after Worthington,
royalties and consulting, Boyer’s quality evaluation, the
future. Address: Lafayette, California. Phone: 415-283-2991.
3967. Hardwick, Chuck. 1980. China modernizes soy
industry: Results could open vast new market for U.S. beans.
Soybean Digest. Nov. p. SID-1, 2. SID is Soybean Industry
Digest insert.
• Summary: Note: “SID” stands for “Soybean Industry
Digest.”
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“The Chinese market for U.S. soybeans sits on the edge
of a boom, report American Soybean Association (ASA)
ofﬁcials who recently visited the country to assess its trade
potential.
“Reasons for optimism: a revitalized processing
industry, expanded port facilities, a large population to feed
and potential for livestock expansion.
“In Jilin Province, new soy oil solvent extraction plants
increase edible oil production. Construction of newer plants
began in 1960’s. Now 25 solvent factories in the province
extract about 17% oil from beans. Older screw press plants
extract only 12% to 13% oil from beans. Chinese soybeans
typically contain 18% to 19% oil.
“Chinese utilize oil in various edible oil and industrial
products, but much of the meal goes on the ground as
fertilizer, explains Dennis Blankenship, ASA director of
market development.
“The facilities process 200,000 tons of soybeans per
year. Average plant processes about 100 tons per day. Largest
plant Blankenship saw in Jilin Province processes 350 tons a
day.
“Port facilities offer faster handling. In Shanghai,
Grain Elevator No. 3–a 5-year-old facility–compares well
with modern grain handling facilities in any country, adds
Blankenship. ‘They can receive 40,000-ton ships dockside
and are discharging wheat, corn, soybeans and rice. They can
discharge 1,200 tons of grain per hour at the No. 1 berth and
a total of 1,700 tons per hour to all ﬁve berths,’ he adds.
“The facility has a 40,000-ton storage capacity, contents
of a large freighter. Workers bag most grain for immediate
shipment inland.
“Chinese store most domestic production in large local
granaries. Many are made of clay bricks, rice straw and
other materials. Conveyors, elevators and ample amounts of
human energy move grain, Blankenship notes.
“Biggest factor in soybean imports: feeding the
country’s one billion people. China wants to learn more
about how to better utilize the crop, Blankenship says.
“’Most of the Chinese soybean production is used for human
consumption,’ he says.
“But he feels there is a great potential for using more
soybean meal in Chinese livestock rations. Example: At
Shanghai Dairy Farm No. 2, workers feed cows pumpkins,
silage and forage mixed with water. Feedgrains and protein
supplements account for only 7% of their ration, Blankenship
says. Soybean meal could become a more important feed
ingredient to boost production of dairy cattle and supplies of
beef, pork, milk and poultry.
“In a cooperative project, ASA hopes to demonstrate
how calf-milk replacer can help increase meat production. At
the Shanghai diary farm, male calves are destroyed so milk
isn’t ‘wasted’ on unproductive animals. But milk-replacer,
containing soy protein, will be fed to male calves until they
can be placed on feed or forage. This way, China’s dairy

cattle will produce meat and milk.
“’The goals of doubling the dairy cow numbers from
10,000 to 20,000 in the Shanghai area by 1985 offers an
excellent market prospect for milk-replacers,’ says Merlyn
Groot, an Iowa grower representing ASA board of directors
on the trip.
“Price of beans may present the only roadblock to
increased sales, adds Blankenship.
“’Chinese ofﬁcials said U.S. soybeans have been of high
quality for industrial purposes,’ he reports. ‘They indicated
China will continue to be a buyer of U.S. soybeans, with
the price the major restraint on trade expansion.’ Chinese
are buying U.S. soybeans and soybean products in record
amounts, adds Ken Bader, ASA chief executive ofﬁcer.
“’I believe China will be the largest U.S. market within
10 years,’ Bader adds. ‘They told me they want to modernize
their livestock, poultry and swine industries. That means
more soybean meal. If they can generate enough foreign
exchange they could be importing about 5 to 10 million
metric tons of soybeans by 1990.’
“China still has problems to solve. But the Chinese
are anxious to modernize their agricultural industry, says
Blankenship.
“ASA will sponsor three specialists in poultry
production and soy processing at the U.S. National
Exhibition in Beijing this month. It will be the ﬁrst U.S.
exhibit in China in 31 years. Sponsored by the U.S.
Department of Commerce, the exhibition will feature goods
and services by 254 companies.”
A photo shows: “Port of Shanghai Elevator No. 3
handles 2-million tons per year.”
3968. Mangold, Grant. 1980. China: A new soybean market
emerges. Soybean Digest. Nov. p. 11-13.
• Summary: “Some soybeans you sell this year may well go
to your newest customer–the People’s Republic of China.
“The Chinese stepped up purchases of U.S. soybeans
this marketing year to the tune of 850,000-thousand metric
tons. That’s up from 139,000 tons in 1979–a whopping
5-fold jump. The potential? Even greater. Here’s why.
“Estimates place China’s population at nearly one billion
people. That’s one quarter of the world’s population.
“And Chinese government policies actively spur
livestock production–to meet their increasing food
requirements.
“Consider these USDA ﬁgures:
“Annual red meat consumption in China totals 22
pounds per person. Of that ﬁgure, pork consumption
accounts for 90%, mutton and beef another 7% to 8%.
“Poultry consumption amounts to less than 2 pounds per
person.
“Dairy product consumption totals less than 50 grams
per capita–about 1.75 ounces.
“Chinese meat production goals will require huge

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1413
amounts of feedgrains and protein supplements. That’s where
your soybeans enter the picture.
“Facts and ﬁgures are difﬁcult to come by, but some
of China’s 319-million hogs get some high protein feed.
But more often–because two-thirds of China’s hogs are
privately raised–they eat table scraps and forage in ﬁelds and
roadsides.
“With your pocket calculator, you can conﬁrm that
increasing soybean meal in hog rations by just one-half
bushel per hog would require over 190-million bushels of
soybeans–more than the production of Missouri.
“The state runs some commercial-type hog and poultry
operations. But China also plans to emphasize better feeding
methods–grains and protein supplements–at the household
and commune level.
“Beef production poses a problem. Most of China’s
cattle are used as work animals. But dairy cattle may provide
China with a way to increase beef production. However,
they’ll have to adopt some new technology.
“In the Shanghai area alone, some 10,000 male dairy
calves per year are killed at birth. Milk is too precious to
waste on nonproductive male calves.
“But a cooperative project slated for this year at the
Number Two Dairy Farm at Shanghai could change that.
“Dennis Blankenship, American Soybean Association
(ASA) director of market development, explains: ‘We’re
hoping to conduct feeding trials at the dairy to demonstrate
how U.S. calf-milk replacer, containing soy protein, can
more cheaply get those calves going. This will help meet
China’s meat production goals.
“’The project will also introduce the Chinese to a new
way to use soybean meal,’ he adds.
“What about human consumption? Soybeans hold solid
footing in the Chinese diet. At a dofu (bean curd) factory
in Shanghai, we sampled a long list of traditional Chinese
soybean foods.
“Modern technology could help make these and other
foods more readily available to the growing Chinese
population.
“Let’s answer another question. Yes, the Chinese
grow soybeans. They’re a common garden crop in most of
China, as well as a major production crop in northeastern
China. But Chinese production leveled out the past 2 years
to about 8.3-million tons. Plans to increase production in
northern regions of Heilongjiang province often run into
snags. Climate, poor soil and lagging technology all hamper
increased production on newly reclaimed acreage in far
northern areas.
“While machines plow some 46% of China’s productive
land, only 10% is sowed and 3% harvested by machine,
according to recent USDA estimates.
“In addition, China must produce food on about twothirds the cultivable land of the US.–for over four times
the U.S. population. And an underdeveloped transportation

system hampers adequate food distribution to areas of short
supply. Also, the Chinese appear to be shifting production
toward other oilseeds–sunﬂower, rapeseed and sesame for
example.
“At the same time, soybean imports have jumped.
China’s short-term goal appears to be providing more
vegetable oil for edible and industrial use.
“Wang Lie-Zheng, deputy director and soybean breeder
at the Harbin Agricultural Academy in Heilongjiang
province, conﬁrms this: Higher oil content is a primary
soybean variety research goal.
“Utilization technology also needs a boost. China
operates few solvent extraction plants for soybean
processing. Those in operation are small. Maximum output:
350 tons per day. Modernized equipment will provide more
efﬁcient processing.
“Most of China’s oilseeds are processed locally with
mechanical screw presses. These presses extract only 12% to
13% of the soybean’s oil–while solvent methods extract over
17% [sic, confusing].
“Some soybean meal, pressed into cakes, enters
livestock production. Some goes for soy sauce production.
But much of it goes back to the land–as fertilizer.
“However, the Chinese show increased interest in high
protein feeds–and soybean imports have soared. That gets
soybean farmers excited.
“’There’s no way China can produce enough soybeans
to meet the huge potential demand,’ believes Frank Ray,
soybean grower from Baker, Florida, and ASA president.
‘We’ve been assured, at the highest level, of their livestock
production goals and their desire for better living standards
[more meat and oil] for their people.
“’We feel the potential may be likened to Mexico–
another country which grows some soybeans,’ he explains.
‘Once the people know what soybeans and soybean products
can do for them, their production cannot meet their level of
demand.’
Jud Seely, grower from Donnelson, Iowa and president
of the American Soybean Development Foundation, agrees.
Ken Bader, ASA’s chief executive ofﬁcer, expects China
to become one of the major US soybean customers within 3
to 5 years.
“In addition, the ancient home of the soybean- China–
offers opportunity for technology and germplasm exchange
with U.S. plant breeders.”
“It’s hard to ignore the food needs of one billion
people.”
Small color photos show: (1) A young boy, wearing
a big army hat with a red star on the front, nibbles at one
corner of a cake of deep-fried tofu. (2) A young male
calf in a metal pen. He could be fed soy-containing calfmilk replacer. (3) Three men at a market stall selling tofu.
“Soybean food, such as this soft soybean curd, requires
much of China’s own soybean production.” (4) Four young
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Chinese ladies smiling. “Workers bag some 70% of China’s
imported grain for transfer inside the country.” (5) “Number
Three at Shanghai port handles 2 million metric tons of
imported grains per year.” (6) An outline map of the United
States superimposed on an orange map of China, with actual
latitude lines drawn in. (7) “The Chinese word for soybean
is ‘da dou’ as shown in the Chinese version of the ASA logo
above.”
3969. Quick, Graeme R. 1980. Developments in use of
vegetable oils as fuel for diesel engines. American Society
of Agricultural Engineers (ASAE), Paper No. 80-1525. 15
p. Presented at the 1980 winter meeting, 2-5 Dec. 1980,
Chicago, Illinois, Palmer House Hotel. [37 ref]
• Summary: An early work on biodiesel. Contents: 1.
Introduction. 2. Why the interest in oilseed fruits. 3. Shortterm engine performance on oilseed fuels. 4. Longer-term
engine performance. 5. Viscosity modiﬁcation. 6. Reﬁnery
processing and other oil modiﬁcations for fuel. 7. Blends and
additives. 8. Conclusions. Acknowledgements.
Under “Viscosity modiﬁcation we read: “Another
way to reduce viscosity of a vegetable oil is to change its
chemical composition to that of the oil’s methyl or ethyl
esters. This further processing, while comparatively simple,
adds measurably to the cost of oilseed fuels (Meggitt Ltd.,
personal communication, 1980). Esteriﬁcation has the
combined effect of bringing the distillation curve of the fuel
nearer to that of diesel (Bruwer et al., 1980) and of reducing
viscosity near to that of diesel, Fig. 5.
Tables: (1) Summary of selected short-term engine
test results postwar on straight oilseed fuels (1947-1980).
(2) Typical fuel properties (diesel fuel vs. sunﬂower oil;
ASTM–Gross heat value, speciﬁc gravity, viscosity, cetane
number, ﬂash point, cloud point, carbon residue, ash weight,
distillation 90% point, sulphur, copper strip corrosion).
Figures: (1) Performance envelopes of an International
Harvester 284 D three cylinder indirect injection naturally
aspirated diesel tractor engine (Power, torque, fuel
consumption, and efﬁciency, plotted against engine speed
in rpm). (2) Energy density spectrum for a range of liquid
fuels (gross caloriﬁc values on volumetric basis; incl. “diesel,
ethanol, methanol, LPG, vegoil”). (3) Power output at
maximum torque (Kubota L245DT 3 cylinder diesel tractor;
5 fuel oils; distillate, safﬂower, sunﬂower, rapeseed, linseed).
(4) Smoke density at maximum torque loading (same 5 fuel
oils). (5) Kinematic viscosity ranking of a range of oilseed
fuel candidates at 37.8 deg. C (ascending: ethanol, diesel
distillate, safﬂower methyl ester, 50/50 blend of diesel/
SFO, Linseed oil... soybean oil, sunﬂower oil, cottonseed
oil, rapeseed oil, peanut oil,... castor oil). (6) International
Harvester 284D, peak power (4 fuel oils). (7) International
Harvester smoke density at torque loading (4 oils). (8)
Iodine number of a range of vegetable and other oil. Iodine
number relates the tendency of a thin ﬁlm of the oil to form

a skin. (Ascending: Coconut oil, babassu oil, beef tallow,...
sunﬂower oil, soybean oil, safﬂower oil, linseed oil, sardine
oil).
Note: This is the earliest English-language document
seen (Nov. 2017) that uses the word “vegoil” to refer to
vegetable oil. Address: Principal Research Scientist, Div.
of Mechanical Engineering, Commonwealth Scientiﬁc and
Industrial Research Organization (CSIRO), P.O. Box 26,
Highett, Victoria, 3190, Australia.
3970. Allred, Paul. 1980. Re: Work with soymilk and Loma
Linda Foods. Letter to William Shurtleff at Soyfoods Center,
Dec. 2 p. Typed, with signature on letterhead.
• Summary: “I became interested in the soybean potential
at the World’s Fair in Chicago in 1934 when Henry Ford
displayed all of the parts that he made from the soybean.
They... made gear shift knobs to sell. This made quite an
impression on me and I bought one of the knobs. Later
around 1940 I learned of the work Harry Miller was doing
and followed his work through the years and became
personally acquainted with him. I began to experiment with
soy milk as early as 1940 and at present am with Loma Linda
Foods still experimenting.” Address: California.
3971. Soya Bluebook. 1980-1994. Serial/periodical. St.
Louis, Missouri: American Soybean Assoc.
• Summary: A directory and information book (general and
statistical) for the soybean production and processing.
Titled Soybean Blue Book from 1947-1964; Soybean
Digest Blue Book Issue from March 1965 to March 1972;
Soybean Digest Blue Book from March 1973 to 1979; Soya
Bluebook from 1980 to 1994.
In 1987 the Soya Bluebook contained seven major
sections: Organizations (incl. Associations), Soy Directory
(Crushers, Soyfoods, Industrial Products), Soybean
Manufacturing Support Industries, Marketing and
Auxiliary Services, Soy Statistics, Glossary, Standards and
Speciﬁcations. Well indexed, with color maps. In the early
1980s the Bluebook started to include many more foreign
soyfood manufacturers.
The book contains many tables, including: “World
Soybean Production,” which gives area and production
in speciﬁed countries (1974-1980). In 1980 this included:
North America: Canada, Mexico, United States. South
America: Argentina, Brazil, Bolivia, Chile, Colombia,
Ecuador, Paraguay, Peru, Uruguay. Europe: Bulgaria,
France, Hungary, Romania, Spain, Yugoslavia. Soviet Union.
Africa: Egypt, Ethiopia, Nigeria, South Africa, Tanzania,
Uganda, Zaire. Asia: Burma, China (Mainland), Taiwan,
India, Indonesia, Iran, Japan, Kampuchea [Cambodia],
Korea (north), Korea (South), Philippines, Thailand, Turkey,
Vietnam. Oceania: Australia. World total.
In early 1988 the American Soybean Association sold
the Soya Bluebook to Soyatech, owned by Peter Golbitz. His
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ﬁrst print run was 8,800 copies. Yellow pages were added.
In Dec. 1989 Soyatech announced that in 1988 estimated
readership was 10,265 in 55 countries. 33.6% of the buyers
were soybean processors / manufacturers, 28.7% were
importers, exporters, transporters or marketers, 15.0% were
suppliers of soybean processing or handling equipment and
manufacturing support services, 9.9% were consultants,
booksellers, or periodicals, 8.7% were organization or
government agencies, and 4.1% were colleges, universities,
libraries, and information centers. By region, 64.3% were
sold in North America, 15.2% in Europe, 9.1% in Asia /
Paciﬁc / Oceania, and 9.1% in Latin America.
The 1991 Soya Bluebook appeared in Aug. with a new
larger (8½ by 11-inch) format and 264 pages. The indexing
system is more complete and the pages are tabbed for easy
access to each section. The “reference” section was expanded
by adding nutritional information on soyfoods, a new chart
of soyfoods products, and soybean oil trading standards.
Health Foods Business. 1992. Nov. p. 218. Soya
Bluebook now reports its circulation to be 3,000.
Talk with Joy Froding of Soyatech. 1995. Jan. 12. The
1994 print run of Soya Bluebook was 2,300 copies. An
estimated 4 people read each copy.
Price of the Soya Bluebook (1 book sent to USA,
Canada, or Mexico): 1992 = $28 (if paid before June 1; $38
afterward). 1993 = Same price. 1994 = $38 (no prepayment
discount; Available July 1994; this book has fold-out
indexing tabs and 272 pages. The order form announcing
the ‘94 Soya Bluebook states: “For 47 years Soya Bluebook
has served as the noted information source for the world’s
soybean industry”). Starting in Jan. 1994 four issues of
Bluebook Update are available free of charge to all who
subscribe to or are listed in Soya Bluebook. 1995-96 = $38
($48 after 1 June 1995; then in Nov. 1995 the price is raised
to $58; incl. indexing tabs, 292 pages). This 1995-96 issue
is titled “Soya Bluebook Plus: the annual directory of the
world oilseed industry.” Crops featured on the front cover
are “soya, corn, cottonseed, palm, canola, rapeseed, and
sunﬂower.” Address: St. Louis, Missouri; Bar Harbor, Maine
(After Jan. 1988).
3972. Product Name: Lecithin [Modiﬁed, or Deoiled].
Manufacturer’s Name: Lucas Meyer (America) Inc. Div.
of Lucas Meyer Hamburg.
Manufacturer’s Address: 765 Pythian St., Decatur, IL
62526.
Date of Introduction: 1980.
New Product–Documentation: Soya Bluebook. 1980. p.
45. “Soy lecithin in modiﬁed and deoiled grades for food,
dairy, industrial, and pharmaceutical applications.”
3973. Product Name: [Lecithin (Natural, Modiﬁed,
Fractionated, or Oil-Free)].
Manufacturer’s Name: Nattermann Chemie GmbH.

Manufacturer’s Address: Nattermannallee 1, Koeln, West
Germany.
Date of Introduction: 1980.
New Product–Documentation: Soya Bluebook. 1980.
p. 46. “A complete line of lecithin products for edible,
industrial, and pharmaceutical ﬁelds.”
3974. Noon, R.; Hochstetler, T. 1980. Soybean oil as a
renewable fuel. Topeka, Kansas: Kansas Energy Ofﬁce. 14
p. *
Address: Topeka, Kansas.
3975. American Soybean Assoc. 1980. Soy oil as diesel fuel:
Economic and technical perspectives. St. Louis, Missouri:
ASA. *
3976. Botsford, Jenny. 1980. Soya. Hove, England: Wayland
Publishers Ltd. 70 p. Illust. Index. 20 x 22 cm. World
Resources Series.
• Summary: This brief introduction to soybean history,
production, and processing contains many black-and-white
photos and illustrations (line drawings). The author is a
public relations consultant and also represents the Vegetable
Protein Association (6 Catherine Street, London, WC2B 5JJ;
represents leading manufacturers and suppliers).
Contents: What is soya?: The gold that grows. The
beginnings of soya: Soy in ancient China, from East to West,
the start of soya processing. Growing soya: The soya plant,
planting, soya’s enemies (insects, rabbits, wood chucks,
nematodes, diseases, weeds), harvesting, threshing and
storage. At the processing plant: Cleaning and cracking,
extracting the oil, reﬁning vegetable oil, hydrogenation,
making margarine, animal feed. Soya as food: Animal
or vegetable?, ‘You are what you eat,’ soya and the food
industry, soya protein concentrate and isolate, textured
vegetable protein. Industrial uses of soya. Soya as a world
resource: Where is soya grown?, the world’s marketplace.
The future of soya. Glossary. Further information.
Acknowledgements.
Photos show: Two cans of Cadbury’s Soya Choice,
one in Casserole Chunks and one in Mince textures (p. 50).
A Gerber High Protein Cereal for Baby, and a Cheesecake
(illegible brand) in a box (p. 51). Three ﬂavors of Soya
Mince (in foil packets) Brooke Bond Oxo (p. 53). Address:
England.
3977. Erickson, D.R.; Pryde, E.H.; Brekke, O.L.; Mounts,
T.L.; Falb, R.A. eds. 1980. Handbook of soy oil processing
and utilization. American Soybean Assoc. (St. Louis,
Missouri) and American Oil Chemists’ Society (Champaign,
Illinois). viii + 598 p. Illust. Index. 24 cm. [300+ ref]
• Summary: Contents: Preface. Foreword. List of
contributors. 1. Soybeans vs. other vegetable oils as sources
of edible oil products, by E.H. Pryde. 2. Composition of
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soybean oil, by E.H. Pryde. 3. Physical properties of soybean
oil, by E.H. Pryde. 4. Recovery of oil from soybeans, by
G.C. Mustakas. 5. Edible oil processing–Introduction, by
O.L. Brekke. 6. Oil degumming and soybean lecithin, by
O.L. Brekke. 7. Reﬁning, by T.L. Mounts and F.P. Khym.
8. Bleaching, by O.L. Brekke. 9. Hydrogenation practices,
by T.L. Mounts. 10. Shortenings and margarines: Base
stock preparation and formulation. 11. Deodorization,
by O.L. Brekke. 12. Partially hydrogenated-winterized
soybean oil, by G.R. List and T.L. Mounts. Addendum, by
G.E. Hamerstrand and G.R. List. 13. Cost estimates for
soybean oil reﬁnery, by D.C. Tandy and W.J. McPherson
(both of EMI Corporation, Illinois 60018). 14. Soybean oil
ﬂavor stability, by E.N. Frankel. 15. Evaluation of ﬁnished
oil quality, by T.L. Mounts and K. Warner. 16. Storage,
handling, and stabilization, by G.R. List and D.R. Erickson.
17. Special processing for off-speciﬁcation oil, by G.R.
List. 18. Speciﬁcations for soybean oil, by O.L. Brekke. 19.
Soybean oil food products–Their preparation and uses, by
O.L. Brekke. 20. Nutritive value of soybean oil, by E.A.
Emken. 21. Nonfood [industrial] uses for soybean oil, by
E.H. Pryde. 22. U.S. and world soybean oil markets, by H.O.
Doty, Jr. 23. Future developments in the markets for soy oil,
by R.A. Falb. 24. A. Environmental concerns: Discussion, by
W.H. Goodrich. B. Environmental concerns: An annotated
bibliography, by E.H. Pryde and O.L. Brekke. 25. Summary
and recommendations, by O.L. Brekke, T.L. Mounts, and
E.H. Pryde. Address: 1. American Soybean Assoc., St. Louis,
Missouri.
3978. Erickson, David R.; Dixon, Parry. 1980. Soy oil as
diesel fuel: Economic and technical perspectives (Brochure).
St. Louis, Missouri: American Soybean Assoc. 4 p. Undated.
• Summary: Contents: Synopsis. Technical viewpoint.
Economic viewpoint. Practical viewpoint. Summary.
Soy oil is not currently price competitive with diesel
fuel. On a volume basis, crude soy oil priced at $0.25/lb
would equal diesel fuel costing $1.93/gallon. On a BTU
output basis, crude soy oil priced at $0.25/lb is about equal
to diesel fuel costing $2.09 per gallon. A gallon of soy oil
weighs 7.7 lb. The heat of combustion for soy oil is 16,920
BTUs per pound. Once-reﬁned soy oil is probably the best
type to use for “soy fuels.” Address: 1. Director of soy
oil programs; 2. Agricultural economist. Both: American
Soybean Assoc., St. Louis, Missouri.
3979. Maple Leaf Mills Ltd. 1980. Maple Leaf Mills: The
company that grew with Canada. Toronto, Ontario. 22 p.
• Summary: The section titled “Maple Leaf Monarch
Limited” (p. 12-13) states: “The corporate decision carrying
the largest dollar tag ever in Maple Leaf Mills history was
the vegetable oil processing complex at Windsor, Ontario.
“This huge, $50 million plant is the country’s largest
vegetable oil processing operation. It started up in 1979.

The plant will supply more than a third of eastern Canada’s
vegetable oil and meal market. Jointly owned by Maple Leaf
Mills and Lever Brothers Limited, it operates as a separate
company, Maple Leaf Monarch Limited.
“Maple Leaf Mills had been in the vegetable oil business
since the early years of World War II. The original reﬁnery
processing oilseeds, mainly soybeans, was located on
Toronto’s central waterfront.
“This facility, however, became obsolete for a number
of reasons. Despite expansions, the overall capability of
the plant to produce oil and meal volumes for the markets
of the 1970s and 1980s was limited. As well, the long-term
plans by several levels of government to revamp Toronto’s
waterfront meant the plant would ultimately have to be torn
down.
“With the Windsor plant now in operation, Maple Leaf
Mills and Lever Brothers share a partnership in one of the
western world’s largest and most modern vegetable oil
reﬁneries.
“Two main operations are carried out at this facility–
seed crushing and oil processing. The seed-crushing
operation processes about 450,000 tonnes (metric tons)
of oilseeds annually, approximately 80 per cent of which
are soybeans. The oil processing section produces about
50,000 tonnes of vegetable oils which are consumed in the
production of margarine, shortening, salad and cooking oils.
Technical oil products are used in the manufacture of paints,
varnishes, printing inks and caulking compounds. The high
protein meals produced are aimed primarily at the poultry
and livestock feed markets of eastern Canada.
“Maple Leaf Monarch’s Windsor plant represents a
major market for Canadian soybean growers, located as it
is in an area served by excellent transportation facilities to
enable economic assembly of raw materials for processing.”
An aerial photo shows the “Maple Leaf Monarch vegetable
oils plant at Windsor, Ontario, one of the world’s largest.”
A section titled “History Highlights” (p. 16-21) gives a
chronology of the company from 1833 to 1980. 1904–Maple
Leaf Flour Mills Company Limited incorporated under
Dominion of Canada letters patent. The company soon
begins acquiring other ﬂour mills and elevators. 1908–Maple
Leaf acquired Wheat City Flour Mill (in Brandon, Manitoba;
founded 1901) 1910 April 5–Maple Leaf Milling Co. Ltd.
formed to take over assets of Maple Leaf Flour Mills Co.
Limited, with mills at Thorold, St. Catherines, Kenora,
and Brandon, and grain elevators in Western Canada. Also
Hedley Shaw Milling Co. (est. 1901, by acquiring Grantham
Mill {St. Catharines, est. 1836} and Welland Mills {Thorold,
est. 1848}). 1928–Toronto Elevators built elevator of 2
million bushels capacity at Queens Quay, Toronto. The
company also purchased all 1,156 outstanding shares of
Sarnia Elevator Co. Ltd.
1946–”Toronto Elevators started oil reﬁnery at Queens
Quay and began importation of food oils.”
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1956–”Toronto Elevators modernized Queens Quay feed
plant and acquired a new elevator at Wallaceburg.”
1961–”Amalgamation of Toronto Elevators Limited,
Maple Leaf Milling Company Limited, and Purity Flour
Mills Limited. Maple Leaf Mills Limited was the emerging
company.”
1972–”Federal Government expropriated the Queens
Quay complex for future redevelopment of Toronto
harbor lands.” 1975–”Maple Leaf Mills and Lever Bros.
commenced a joint venture, construction of a major
vegetable oil plant at Windsor, Ontario.” Note: This is the
ﬁrst mention of Lever Bros. in this chronology. 1976–”Norin
Corp., of Florida, acquired 74% of the common stock
of Maple Leaf Mills.” 1979–”Norin Corp. acquired all
outstanding common shares of Maple Leaf Mills.”
1980 “Canadian Paciﬁc Enterprises Limited, of
Montreal, acquired all common shares of Maple Leaf Mills
as a result of purchase of Norin Corp.”
On page 22 is a historical listing of the presidents of
Maple Leaf companies, with their dates of ofﬁce. Address:
Toronto, Ontario, Canada.
3980. Perlman, Frank. 1980. Allergens. In: I.E. Liener, ed.
1980. Toxic Constituents of Plant Foodstuffs. 2nd ed. New
York: Academic Press. xiv + 502 p. See p. 295-327. Chap.
10. See p. 319. [72* ref]
• Summary: The soybean occasionally proves to be highly
allergenic in older children and adults. “Some employees
in the plywood industry, where soybean is used in the
preparation of glue, have severe symptoms due to inhalation
or contact with this substance. Such reactions occur in spite
of the high temperature used in processing the soybean for
this use, thus demonstrating the stability of the allergen.”
Address: Allergy Clinic, Portland Medical Center, Portland,
Oregon 97205.
3981. Pryde, E.H. 1980. Nonfood uses for soybean oil.
In: D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil
Processing and Utilization. American Soybean Assoc.
(St. Louis, MO) and American Oil Chemists’ Society
(Champaign, IL). viii + 598 p. See p. 459-481. [87 ref]
• Summary: In 1976 non-food utilization of soy oil was as
follows (million lb/percentage of total, not including foots
and loss): Paint and varnish (85/36.5%), resins and plastics
(83/35.5%), other drying oil products (4/1.7%), fatty acids
(26/11.3%), other inedible (32/13.9%). Foots (a source of
soybean fatty acids) and loss was 278 million lb.
The quantities of soy oil consumed over the last 30
years in the drying oil industries reached a maximum of
242 million lb in 1953 and a minimum of 141 million lb in
1972. Soy oil use was 178 million lb in 1963 (accounting
or 20% of the total oil used by the drying oil industry), 214
million lb in 1966 (23% of total), and 164 million lb in 1976
(but 30% of total). These estimates include utilization in

paints, varnishes, ﬂoor coverings, printing inks, core oil,
resins, insulation, linings, packings, caulking compounds,
oilcloth, and other coated fabrics. The most important use
for soy oil in the drying oil industries is in alkyd resins.
Other uses discussed in detail include: Modiﬁed soy oil
products (conjugated, adducts), plasticizers (epoxidized soy
oil), dimer acids (nonreactive and reactive polyamide resins,
alkyds, coil coatings, unsaturated polyester resins, urethane
coatings, dimer diisocyanate [DDI]), surfactants, and
miscellaneous uses.
Future products and uses and miscellaneous uses.
Future products and uses include: acrylated epoxidized
soy oil, alcohols, aldehyde oils, coatings, hydroformylated
(oxo) products, nylon 9, plasticizers, and miscellaneous
(cyclic fatty acids, diesel oil, enzymatically modiﬁed
soybean soapstock, special lubricants).
Conclusion: Now that petroleum and petrochemical
prices are increasing at greater rates than those for soybean
oil, the traditional markets may start growing again. Soybean
oil, of course, is a renewable resource, and this factor will
become ever more important as the 20th century draws to a
close.
Concerning surfactants (p. 466-67): At least 15 million
pounds (7,000 metric tons) per year of soybean oil or its fatty
acids are used in various surface active agents. Among these
products are the sodium and potassium salts, diethanolamine
condensates, and polyethylene glycol esters of soybean
fatty acids. Each year some 8-9 million lb (3,600 to 4,100
metric tons) of the glycerol monoester of hydrogenated
soybean acids are produced. Some of these products have
antimicrobial, pesticidal, or anti-corrosion properties.
Address: Northern Regional Research Center, Peoria,
Illinois.
3982. Seal, R. 1980. Industrial soya protein technology. In:
R.A. Grant, ed. 1980. Applied Protein Chemistry. London:
Applied Science Publishers Ltd. x + 332 p. See p. 87-111.
Chap. 4. [56 ref]
• Summary: Contents: Introduction. Processing technology:
Oil extraction–defatted meal, soya concentrates, soya
protein isolates, full fat soya products, texturising–extrusion,
texturising–spinning. The nutritional value of soya protein
products. The functional value of soya protein products.
The utilisation of soya products–some speciﬁc examples.
Commercial considerations. Address: T. Lucas & Co. Ltd.,
Bristol, UK.
3983. Szuhaj, Bernard F. 1980. Food and industrial uses of
soybean lecithin. In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. See p. 681-91. [16 ref]
• Summary: Contents: Lecithin manufacture. Functionality.
Applications of commercial soybean lecithin. Conclusion.
References. Address: Food Research, Research &
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Engineering Center, Central Soya Co., Fort Wayne, Indiana.
3984. Zilch, Karl T. 1980. Industrial uses of soybean oil. In:
F.T. Corbin, ed. 1980. World Soybean Research Conference
II: Proceedings. Boulder, Colorado: Westview Press. xv +
897 p. See p. 693-701. [16 ref]
• Summary: Contents: Modiﬁed water based alkyd coatings.
Epoxidized soybean oil. Polymerization of soybean oil
unsaturated fatty acids. Defoamers. Soybean oil glycerol.
Detergent fuel additives. Conclusion. References.
“Since the 1940’s, one of the principle uses of
soybean oil, as a non-food grade material, has been in the
manufacture of alkyds which are incorporated into various
coating formulations and sold in the marketplace as house
paints, bridge paints, air dry automotive ﬁnishes, industrial
paints, etc.” There has been “a decline in the sales of soybean
oil for use in alkyds from a high of 242 million lb/year in
1953 to the present-day level of approximately 154 million
lb/year.”
Discusses modiﬁed water based alkyd coatings, and
epoxidized soybean oil which is made commercially be
reacting soybean oil with peracetic acid.
Discusses polymerization of soybean oil unsaturated
fatty acids. The unsaturated fatty acids isolated from the
hydrolysis of soybean oil can be polymerized thermally
or catalytically to yield both dimer and trimer polybasic
acids which are commercially utilized in the manufacture
of corrosion inhibitors, polyamide resins, lubricants, fuel
additives, antiwear agents, coating modiﬁers, etc.
Discusses defoamers and soybean oil glycerol. In the
hydrolysis of soybean oil, often referred to as “splitting,”
one of the co-products produced along with the fatty acids
is glycerine. Address: Emery Industries, Cincinnati, Ohio
45232.
3985. Barsic, N.J.; Humke, A.L. 1981. Performance and
emission characteristics of a naturally aspirated diesel engine
with vegetable oil fuels–(Part 1)–SAE Paper #810262. John
Deere Product Engineering Center. Feb.
• Summary: Reported tests with sunﬂower and peanut oil
and blends with No. 2 diesel fuel. Injector deposits, and
ﬁlter plugging were problems. A trend to slightly higher
HC (hydrocarbon), CO (carbon monoxide) and particulate
emissions are considered to be a result of using a fuel system
optimized for diesel fuel. NOX (nitrogen oxide) emissions
are not signiﬁcantly changed. Address: John Deere Product
Engineering Center.
3986. Birth and death record (ﬁndagrave) for Irving Fink
Laucks (died 9 March 1981) and his spouse and one child.
1981. Santa Barbara Cemetery, Santa Barbara, Santa Barbara
County, California.
• Summary: Findagrave says Irving F. Laucks is buried in
the Santa Barbara Cemetery, in plot Vista De La Cumbre–

Block A–Grave 335. Birth: 3 July 1882. Death 9 March
1981.
Spouse #1: Helen Viola Thompson Laucks. Birth: 20
Oct. 1884, Oregon, USA. Death 19 Jan. 1959, Washington,
USA. Her father was John Newton Thompson (1836-1910)
and her mother was Viola A. Eastman (1852-1921). She
is buried at Dayton Cemetery, Dayton, Columbia County,
Washington state.
Spouse #2: Eulah Croson Laucks (1909-2008)+
Children: Helen Virginia Laucks Cool (26 May 1916 to
14 Nov. 2005)+. + = calculated relationship.
A separate screen for Helen Virginia Laucks Cool
shows. Her birth: 26 May 1916, Washington, USA. Death:
14 Nov. 2005, Colorado Springs, El Paso County, Colorado,
USA. Helen’s husband was: Russell Withers Cool. (Birth:
25 Jan. 1914. Death: 9 Jan. 1992). Burial: Chapel of Our
Saviour Columbarium, Colorado Springs, El Paso County,
Colorado, USA. Russell’s father was Norman Bruce Cool
(1979-1951).
Also: John Thompson Laucks was born on 10 Feb.
1922 to Helen Viola and Irving F. Laucks. “He graduated
from Lakeside School in 1939, and attended the University
of Washington as a chemistry student. He left his studies to
enlist in the U.S. Army Transportation Corps during WWII,
and became a respected commanding ofﬁcer of ocean going
tugboats in the Philippines, his military career culminating in
command of the liberty ship, SS Paul Buck. Upon his return
to civilian life, he worked for his father at Lauck’s Testing
Laboratories. John subsequently established a separate
entity in Redmond, Laucks Labs, which focused on a new
technology involving moisture detection in lumber. A savvy
businessman, he brought his product to the European market,
securing worldwide demand for the Laucks Sentry system.”
He died on 2 Oct. 2003 in Aspen, Colorado. Obituary
published in Seattle Times on 26 Oct. 2003. Address: Santa
Barbara, California.
In summary, a brief genealogy: Irving Fink Laucks
was born on 3 July 1882 in Akron, Ohio. His father, Morris
Bucher Laucks, was a blacksmith, a foreman in a rubber
manufacturing plant in 1900, and involved with real estate
in 1910. His mother was Louisa Fink. Irving was their only
child.
In Jan. 1900 he graduated with second honors with his
high school class in Akron. In September he won one of four
scholarships annually given to the state of Ohio by the Case
School of Applied Sciences. At age 18, he was thought to
be the youngest candidate (Akron Beacon Journal, 25 Sept.
1910, p. 10).
At the Case School (since 1967 the Case Western Reserve
University) near Cleveland, Ohio, he studied mining
engineering and chemistry. After graduating in 1904, he
traveled to the Paciﬁc Northwest to look over the mining
situation.
0n 30 June 1909 Irving F. Laucks and Helen Viola
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Thompson were married in King County, Washington. Helen
was the daughter of John Newton Thompson (1836-1910)
and Viola A. Eastman (1852-1921). They had two children:
(1) Helen Virginia Laucks, born on 26 May 1916 in King
County, Washington, and John Thompson Laucks, born 2
Feb. 1922 in Seattle, Washington.
Helen Virginia Laucks and Russel Withers Cool were
married on 19 Aug. 1939 in Colorado Springs, El Paso Co.,
Colorado. She was age 23.
John Thompson Laucks and Margaret B. Holm were
married on 20 Jun 1958 in Seattle, Washington. He was age
36.
On 9 Nov. 1942 at Island, Washington state, Irving F.
Laucks married his 2nd wife, Eulah Croson, who was born in
1909.
3987. Dutton, H.J. 1981. History of the development of soy
oil for edible uses. J. of the American Oil Chemists’ Society
58(3):234-36. March. [10 ref]
• Summary: In 1938, the production of soybean oil was 300
million lb. By 1945 it had grown to 1,300 million lb, and in
that year its production ﬁrst passed that of cottonseed oil, to
make it the leading edible oil in the U.S.–a position it has
continued to hold, with 1978 production at 8,700 million lb.
“This increased consumption was attained, despite the
well known ﬂavor and odor deﬁciencies of the oil. In part, it
was occasioned by the exigencies of World War II shortages.
As much as 30% of soybean oil was ‘forced’ into certain
margarine formulations and, at the same time, soybean oil
was discounted 4-9 cents a pound over cottonseed oil for its
ﬂavor deﬁciency. Despite its expanding market, the ﬂavor
of soybean oil was singled out in 1945 as the ‘number one
problem of the soybean industry’–a problem that would limit
future soybean production. Soybean oil had been destined
to become an industrial oil. However, as a paint oil, it dried
slowly and developed ‘after tack.’ But then, as an edible oil,
it tasted like paint.
“It was in this critical state of affairs for the soybean
industry that the Chairman of the Board of National Soybean
Processors Association, Edward J. Dies, summoned the
Soybean Research Council to the ﬁrst of what was to become
annual conferences on the Flavor Stability of Soybean
Oil in Chicago 1946. He welcomed 28 representatives of
government, academic, and industrial research organizations
and immediately charged them with, ‘I cannot too strongly
emphasize the economic advantages of rapid solution of the
problem of ﬂavor stability in soybean oil and soybean oil
products–let us solve it at the earliest possible moment...’
“Trivial as it may seem now, the ﬁrst signiﬁcant research
development was the establishment of objective methods
to assess ﬂavor and odor... With this new tool, trace metals
were identiﬁed as having special signiﬁcance in soybean oil
compared to other edible fats and oils. While cottonseed oil
can tolerate copper and iron in the parts per million (ppm)

range, soybean oil is ruined by as little as 0.3 ppm of iron
and 0.01 ppm of copper. Following this announcement of the
deleterious effect of trace metals, especially in soybean oil,
was the removal of brass valves in reﬁneries and conversion
from cold, rolled-steel deodorizers to stainless steel and even
to nickel.
“Strange as it may seem in retrospect, scientists had
to establish that ‘soybean ﬂavor reversion,’ as it was
then called, was an oxidative process. When government
scientists sharpened their analytical tools, the relationship of
peroxidation to off-ﬂavor became unmistakable. Industry’s
response was to blanket oils with inert gas at all critical,
high-temperature steps, including ﬁnal packaging.
Note: This is the earliest publication seen (July 2003)
showing that peroxidation causes off-ﬂavors.
“The development reported at the 1946 conference
has the aspects of a cloak-and-dagger story. At the close
of World War II, Warren H. Goss, a chemical engineer
at the Northern Regional Research Center (NRRC), was
commissioned a major in the Army on special assignment
to follow Patton’s advancing tanks through Germany and
to investigate the German oilseed industry. As the troops
advanced, he kept hearing about a recipe to cure soybean
reversion; but not until he reached Hamburg did he learn
the exact details. It was a strange formula involving many
water washings and such steps as contacting oil with water
glass; but strange or not, when tested at NRRC, it worked.
It was not until after this 1946 conference that we found
why it improved ﬂavor stability. It worked not because of
the unusual washing treatments, but because citric acid was
added to the deodorizer and citric acid complexed trace
prooxidant metals. Based on this discovery came the surge
of metal deactivators, i.e., sorbitol, phosphoric acid, lecithin,
polycarboxy acids and starch phosphates. The immediate
response of industry was to adopt metal deactivators, and
today there may not be a pound of soybean oil product not
protected by citric acid or some similar metal scavenger.
“These palliative steps, important as they were,
still begged the question as to what caused off-ﬂavor to
develop, i.e., what was the unstable precursor of the odor?...
Circumstantial evidence pointed to the 7% content of
linolenic acid, which draws its name from linseed oil, in
which this fatty acid amounts to 50%.”
In 1951 Dutton and co-workers discovered that linolenic
acid was the main cause of off-ﬂavors in soy oil. By 1966 it
was found that hydrogenating soy oil using a copper catalyst
removed most of the linolenic acid without destroying the
beneﬁcial essential linoleic acid.
A portrait photo shows H.J. Dutton. Address: Northern
Regional Research Center, Agricultural Research, Science
and Education Administration, USDA, Peoria, Illinois.
3988. Humke, A.L.; Barsic, N.J. 1981. Performance and
emission characteristics of a naturally aspirated diesel engine
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with vegetable oil fuels–(Part 2)–SAE Paper #810955. John
Deere Product Engineering Center. p. 25-35. SAE.
• Summary: Contents: Abstract. Vegetable oils as
alternative diesel engine fuels. Test engine. Test procedure
and instrumentation. General test observations. Engine
performance results. Apparent fuel mass burning rates.
Exhaust emissions data. Discussion.
“Summary and conclusions:
“1. Injection nozzle deposits with vegetable oils and
vegetable oil blends with #2 diesel fuel caused engine
performance to decrease and emissions to Increase as a
function of test time. During 25 hours of testing at 2200 rpm,
thermal efﬁciency losses ranged from about 1 to 6 percent
and emissions increased by an average of 2 g/lkWh to 14
g/lkWh. Scraping the carbon deposits from the nozzle tip
exterior resulted in a return to the original performance and
emissions values.
“2. Vegetable oil densities were 10 percent higher than
for #2 diesel fuel and resulted in greater fuel mass ﬂow to the
engine because the fuel injection pump controlled volume
delivery. Since vegetable oil viscosities were 8 to 10 times
higher, the internal pump leakage was reduced which also
contributed to increased fuel ﬂow. At maximum fuel delivery
conditions with unaltered injection pump calibration, fuel
mass ﬂows were up to 20 percent higher, energy delivery
was 10 percent higher and engine power was up to 6 percent
higher for vegetable oils.
“3. Comparison of engine performance and emissions
for #2 diesel fuel vs. vegetable oil fuels resulted in 1 to 2
percent lower thermal efﬁciency, 1 to 2 g/lkWh lower NOx,
2 to 20 g/lkWh more CO, 1 to 2 g/lkWh more hydrocarbons
and 1 to 2 g/lkWh more particulates for the vegetable oils.
“4. Comparison of degummed crude soybean oil
and crude soybean oil at 2200 rpm resulted in the same
performance and emissions with a clean nozzle. Nozzle
deposit formation after ten hours caused engine performance
to decrease and emissions to increase. At 25 hours, the
thermal efﬁciency with crude soybean oil was 6 percent
lower, NOx was 2 g/lkWh lower, CO was 40 g/lkWh higher,
hydrocarbons were 7 g/lkWh higher and particulates were
12 g/lkWh higher than with a clean nozzle. During the same
time period, degummed crude soybean oil produced less than
a 1 percent thermal efﬁciency loss and a total increase of less
than 8 g/lkWh for all emissions combined.
“5. Other investigators have reported lubricating oil
thickening, abnormal engine wear and piston ring sticking
when using vegetable oil, which suggests fuel dilution of
crankcase oil. These problems were not investigated here
due to the short duration of the tests with each fuel, however
the inﬂuence of injection nozzle carbon deposits when using
vegetable oil fuels is a probable cause for lubricating oil
related problems. Injection nozzle carbon deposits may lead
to poor fuel atomization and fuel dilution of crankcase oil.
Further investigation of these effects on long term engine

reliability provides many opportunities for additional
research.” Address: John Deere Product Engineering Center.
3989. Hofman, Vern; Kaufman, Ken; Helgeson, Delmer;
Dinusson, W.E. 1981. Sunﬂower for power. North Dakota
State University of Agriculture and Applied Science,
Cooperative Extension Service, Circular AE-735. 9 p. April.
• Summary: Contents: Introduction. Sunﬂower oil properties.
Diesel engine tests. Sunﬂower oil extraction. On-farm
sunﬂower oil expeller costs. Feed value of sunﬂower seed
and meal. Sunﬂower meal and biomass. Fuel for America’s
farmers. Other research results.
The researchers in this project used three different
blends (75%, 50%, and 25% sunﬂower oil with #2 diesel
fuel); they got good results even though they did not
use esters. They used screw expellers to extract the oil
mechanically. “A great deal of attention is being focused
on biomass from agricultural crops” (p. 7). They explain
why returning to the use of horses is not feasible. Work
horses require a tremendous amount of food. “Studies in
the 1920s determined that about 33% of the and area was
needed to produce feed for the horses.” “Estimates state that
approximately 61 million horses would be needed to produce
the crops grown in 1975.” About 31 million workers would
be need to care for these horses, but there are presently only
4 million workers on farms (p. 7).
Under “Other research results,” we read (p. 9): “The
Republic of South Africa Department of Agriculture and
Fisheries has done considerable work with sunﬂower oil
as a fuel.” “The South Africans have also run preliminary
tests using methyl ester as a fuel for approximately 100
hours at 80 percent power. The results indicate a very good
performance, less exhaust smoke than diesel and increased
engine thermal efﬁciency.” The Commonwealth Scientiﬁc
and Industrial Research Organisation (CSIRO), Victoria,
Australia, is also researching vegetable oils for use in diesel
engines. Address: 1. Extension Agricultural Engineer; 2.
Asst. Prof., Agricultural Engineering; 3. Prof., Agricultural
Economics; 4. Prof., Animal Science.
3990. Central Soya Co., Chemurgy Division. 1981. Fat
separation problems? Solve them with a new system from
Central Soya, naturally (Ad). Food Processing (Chicago)
42(5):6. May.
• Summary: In the center one-third of the photo, four men
are standing together. In front of them is a huge bowl of chili
and beans. “Central Soya is making fat problems disappear...
with a team of experts and a brand new system.” “Ad our
team is The System’s most important ingredient.” Address:
1300 Fort Wayne National Bank Building, Fort Wayne,
Indiana 46802. Phone: 1-800-348-0960.
3991. Central Soya Company, Inc. 1981. Fact sheet:
Chemurgy Division of Central Soya Company, Inc.
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(Brochure). Fort Wayne, Indiana 46802. 4 p. May. FS-9. 28
cm.
• Summary: Contents: Introduction. Current operations:
Processing, soy ﬂours, soy concentrates, lecithin. History.
“Central Soya is the largest manufacturer of reﬁned
lecithins for edible, industrial, and pharmaceutical uses.”
“Central Soya produces lecithins in more than 50 product
variations of liquid and granular form. These products
are marketed under the brand names Actiﬂo, Centrol,
Centrolene, Centrolex, Centrocap, Centromix, Centrophase,
Centrophil and RG Lecithin.
“In varied forms, lecithin is used in a wide array of
products, such as chocolates, baked goods and mixes,
margarines, instant foods, drugs, plastics, textiles, inks,
dyes. Central Soya also produces Centrolex, a granular, oilfree lecithin, and Centrocap, a specially processed liquid
lecithin, which are used as dietary supplements. Centrolex is
also marketed nationally under Central Soya’s RG Lecithin
label.” Address: Fort Wayne, Indiana. Phone: 219-425-5100.
3992. Sims, R.E.H. 1981. Tallow, rapeseed oil, and their
esters as diesel fuel extenders–Preparation of tallow and
rapeseed oil esters. A preliminary report. Palmerston North,
New Zealand. June. *
• Summary: Sims reports on his work making esters
from vegetable oils in New Zealand, and indicates that he
and Dr. Roger Korus at the University of Idaho were in
correspondence regarding work on the development of ester
fuels. Note: Early use of word “Bio-diesel.”
Note: Since 1979 the Univ. of Idaho has been involved
with studying the use of vegetable oils as alternative
fuel sources. Address: Agronomy Dep., Massey Univ.,
Palmerston North, New Zealand.
3993. Levins, Richard A.; Meyers, William H. 1981.
Market implications of soybean oil use as a diesel fuel
substitute. Mississippi State University, Dep. of Agricultural
Economics. 12 p. July. Unpublished manuscript. AAEA
paper presented at its annual mmetings, Clemson, South
Carolina, 26-29 July 1981. [7 ref]
• Summary: Soybean oil is being considered as a diesel fuel
substitute by both the United States and Brazil. The impacts
of a fuel substitution program by each country on the U.S.
soybean industry are evaluated. Export values and oil prices
are expected to increase; negative impacts are expected on
the soybean meal sector. Address: 1. Research Assoc., Dep.
of Agricultural Economics, Mississippi State Univ.; 2. Dep.
of Economics, Iowa State Univ.
3994. Brown, Shannon R. 1981. Cakes and oil: Technology
transfer and Chinese soybean processing, 1860-1895.
Comparative Studies in Society and History (University of
Michigan) 23(3):449-63. July. [53 ref]
• Summary: Following China’s “loss in the second Sino-

British War in 1860, China’s economy became, against the
wishes of its leaders, more open to foreign inﬂuence. In 1860
there were 15 Chinese ports where foreign businessmen were
allowed to reside and do business, and by 1895 this number
had grown to 22.”
In the middle of the 19th century the foreigners sought
to enter the soybean trade and, through their superior
technology, to dominate it. But trade in commodities such as
soybeans, bean oil, and bean cake “was strongly dominated
by a variety of craft guilds and regional merchant guilds,
or landsmanschaften. The purchase of soybeans from the
peasants and their resale to bean mills or to exporters was
controlled by the soybean guild, whose headquarters were
in Shenyang and which was dominated by merchants from
Shansi. The transporting of beans from Shenyang, their
major market, to Newchwang was dominated by a cart guild
that, like the soybean dealers, set a common price each
day. The native mills in Newchwang were also organized
in a guild, most of whose members and employees came
from Chefoo. The Chinese ﬁrms that exported the soybean
products were members of a guild dominated by merchants
from Swatow, while the junk owners who carried the
products were members of the Shanghai junk guild. The
presence of such a pervasive system of trade guilds and
landsmanschaften meant that would-be entrants would have
to come to terms with the existing organizations or face
heavy opposition.”
So the foreigners began by transporting bean cake from
Manchuria, where it was made, to south China where it was
used as a fertilizer for sugar cane. By 1867 westerners had
completely dominated this trade because of the superiority
of steamships in handling this commodity, their operation as
common carriers, and the insurability of Western ships and
cargo.
In 1866 westerners ﬁrst tried to enter the soybean
crushing business, producing soybean cakes and oil. In the
port of Newchwang Thomas Platt, a British merchant, chose
his location and ordered his machinery (incl. horizontal
rollers and hydraulic presses) from England. Part of the
ﬁnancing for this equipment was advanced by Jardine,
Matheson and Company, the largest British trading ﬁrm
in China. The machinery arrived in Aug. 1867, but Platt
defaulted on his loan so Jardine took possession of Platt’s
land and assets and began construction of the mill. Trial
production of the coal-ﬁred steam mill began in Oct. 1868,
and recommenced in the spring of 1869, but the results were
unsatisfactory and the plant was closed in the summer of
1870. The capacity of the mill was 1,728 bean cakes per
day but output never exceeded 1,440. Charles E. Hill, an
American, was the manager of the mill. His main problems
were with the laborers. A detailed analysis is given of the
reasons for the mill’s failure.
The next attempt to establish a soybean mill using
western technology was in Swatow, in 1880. It was smaller,
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with initial production of only 200 bean cakes per day, but
rising to 600 cakes/day in 1884, and about 850 by 1893.
This steam-powered mill, which probably used equipment
purchased from the failed Newchwang mill, was probably
less mechanized. But it grew slowly and was apparently
successful ﬁnancially. A controversy that arose in 1881
concerning the right of foreigners to establish businesses
in treaty ports may explain why similar mills were not
established at this time.
The Treaty of Shimonoseki in 1895 gave foreigners a
clear right to establish factories in treaty ports. After 1895,
foreign-run factories using Western technology rapidly
increased in number as, revealingly, did privately owned
Chinese factories using Western technology.
In 1896 in Newchwang, Butterﬁeld and Swire (B&S;
second only to Jardine, Matheson and Co. among British
ﬁrms in China) ﬁnally opened the steam-powered bean mill
that they had been considering since 1893. The Imperial
Maritime Customs Decennial Report for 1892-1901 reported
that “The mill is worked by Chinese only, and is practically
Chinese owned.” “So successful was the mill that imitators
quickly followed–one each in the summer of 1899, the fall
of 1900, and the fall of 1901. By the latter year, the modern
factories of Newchwang, using a technology quite similar
to that of the original foreign mill [started 1868-69] had a
combined capacity of 15,600 bean cakes per day. This ﬁgure
represented most of the port’s total output of bean cakes.
Furthermore, the costs per cake were about 20% less in the
new mills and the yield of oil higher. This cost advantage
enabled them ‘to make a proﬁt at prices which caused a loss
to the old-style mills.’”
Note: Much of the original information in this paper
comes from the Jardine, Matheson Archive, Cambridge
Univ. Library, Unbound Correspondence, Newchwang.
Address: Assoc. Prof., Economics Dep., Univ. of Maryland,
Catonsville, Baltimore County, Maryland 21228. Phone:
301-455-1000.
3995. Dutton, Herbert J. 1981. Soybean oil and trans fatty
acids in the United States (Interview). Conducted by William
Shurtleff of Soyfoods Center, Aug. 1. 2 p. transcript.
• Summary: Morris Durkee was the great ﬁgure in soy oil
reﬁning; he ran the A.E. Staley reﬁnery for many years but is
no longer living.
There were problems with the use of alcohol / ethanol
as a solvent in soybean processing. The IRS was a big factor
initially, and that slowed the growth. There were stringent
regulations and control on alcohol; these have now been
relaxed, so it is not a dead duck. A.E. Staley may have
actually incorporated alcohol with their solvent extraction;
ask Joe Rackis. Alcohol makes superior quality soybean
meal; there are patents on it. A mixture of alcohol and hexane
also works well. It is difﬁcult to change a hexane plant to
alcohol, but there is not lots of interest in alcohol for new

soybean processing plants.
By the 1940s, hexane was by far the leading solvent for
soybean processing in the USA.
Dutton believes that degumming is not part of the
reﬁning process; but some degumming will be part of alkali
reﬁning if you need to separate out the lecithin for use.
To activate bleaching earth (a clay) you mix it with
sulfuric acid. Bleaching earth is used with green oils.
Sulfuric acid remains in the clay; it is deﬁnitely an acidic
clay. Diatomaceous earth does not have the absorptive
capacity of these earths. The term “catalyst selectivity” has
different meanings. It was probably ﬁrst used in about 1947
to refer to a differential reaction with linolenic vs. linoleic
acid. The role of linolenic acid in off ﬂavors was debated for
many years until a key 1951 experiment, which decided it.
He is ambivalent about “trans acids” (as he calls them).
They are a big unknown in metabolic processes. There is a
lot of information that says “look out.” Ask Ralph Holman.
The metabolic system treats them as saturated fats. Its
not just that they raise blood cholesterol levels; fear of
the unknown is an even bigger concern. Trans fatty acids
were ﬁrst recognized as a potential problem in the 1960s;
he and Emken wrote an entire book about them in 1980–
Geometrical and Positional Isomers. It is true that the fat of
cow’s milk and human milk both contain these trans isomers,
but in much smaller amounts. Also, three generations of
humans have been raised on hydrogenated fats. Still, it ought
to be researched much more. Enig (at Maryland, who says
they cause cancer) and Kummerol (Illinois) are putting out
scare stuff to get grants.
Crude soybean oil is very stable before its reﬁned; 2025% of tocopherols stay in it after reﬁning. Antioxidants are
partially removed during reﬁning, especially alkali reﬁning.
If you mix soy oil with other vegetable oils, both become
more stable, so soy oil has more tocopherols than it needs.
The cholesterol story has been oversold as a cause of
heart disease; it’s been a gimmick. He is not convinced that
cholesterol is a cause of heart disease.
“Foots” is not the same as soapstock, Foots is what
remains at the bottom of a tankcar. Degumming removes
90% of phospholipids. Soapstock is still used in commercial
soaps and to make fatty acids. Sodium salts of fatty acids still
form the basis of many soaps.
Historically, oils and fats have been replaced by
petroleum-based synthetics. For example, petroleum based
latex paint (which can be washed in water) replaced linseed
oil in paints. Soy alkyds are still used in paints; oil has
distinct advantages over latex.
If one used a crude and then a reﬁned soy oil for deep
frying, he thinks the unreﬁned would show lower peroxide
values after 1 month of standing. Address: Box 205, Rt. 2,
Cable, Wisconsin 54821. Phone: 715-798-2330.
3996. SciQuest. 1981. Soybean squeeze. 54:5. July/Aug. *
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3997. Wallace, Dick. 1981. Re: History of ADM. Questions
answered on Soyfoods Center letterhead (dated 11 Sept.
1981) and returned to SC on 3 Dec. 1981. 2 p.
• Summary: The largest ADM crushing plant at Decatur has
a capacity of 4,000 tons of soybeans a day. ADM Foods was
formed in 1980. British Arkady ﬁrst produced TVP in 1965,
and was acquired by ADM in 1974.
Dates when ADM ﬁrst started producing certain soy
products: Edible soy oils, 1930; Food grade lecithin, June
1934; Full-fat soy ﬂour, 1935 (still producing); Cereal soy
blends such as CSM, WSB, 1965-66 (CSM production has
been discontinued); Soy protein concentrate, 1976; Textured
soy concentrate, 1977; Bacon-ﬂavored TVP, 1970.
Midland Linseed Oil Co. was incorporated in 1902,
then reincorporated as Midland Linseed Products Co. in
1912. William O. Goodrich Co., located in Milwaukee,
Wisconsin, was acquired by ADM in 1928. Dr. J. Hayward
began employment with ADM in Sept. 1935 and worked
as Director of Nutritional Research until 1956, when the
position of Director of Nutrition was created for him. He
worked in this position until the late 1950s. In the early
1960s he worked as a consultant for the company. On 1 July
1957 ADM acquired a soy protein isolate plant from The
Drackett Co. Note: That plant, located in Evendale [near
Cincinnati] Ohio, made only industrial (not edible) soy
protein isolates. Address: Decatur, Illinois.
3998. California State Registrar of Vital Statistics. 1981.
Certiﬁcate of death for Irving Fink Laucks. Sacramento,
California.
• Summary: I.F. Laucks was born on 3 July 1882 in Ohio.
His father was Morris B. Laucks and his mother Louisa
Fink. It is not known where either of his parents was born.
He was married to Eulah Croson. For 26 years he was a
manufacturing chemist in the plywood adhesive industry. He
died on 9 March 1981 at his home at 706 Rockwood Drive,
Santa Barbara, CA 93103. His wife still lives there. Causes
of death: Cerebral embolism 6 hours, atrial ﬁbrillation 10
years, coronary atherosclerosis 10 years. He was buried on
13 March 1981 at Santa Barbara Cemetery in California.
Source of information: His wife. Address: 706 Rockwood
Dr., Santa Barbara, California 93103.
3999. Boyer, Robert A. 1981. Work with Henry Ford and
soybeans (Interview). SoyaScan Notes. Oct. 11. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Floyd Radford, a secretary to Ray Dahlinger,
did a lot of farm work for Dahlinger, who was a very high
assistant to Henry Ford. Radford was involved with farming
in southern Michigan, not with soybean processing.
Henry Ford was probably the ﬁrst American
manufacturer of solvent extractors. He made them for use in
his factories, including his village industries. The ﬁrst one

was only 6 tons, but later he made a 24-ton extractor.
Henry Ford’s soybean operations were conducted in
various plants. The plastic molding machines were located
in the glass plant within the River Rouge plant. The soybean
operations in the glass plant were set up in about 193435. Then he decided to build the solvent extraction plant
outside in the next lot. There he built a brand new building
with 4 big extractors. The soybean meal produced by these
extractors went into the plastics made in the glass plant.
Then in the coke oven building, constructed in about 1940,
Ford built a new extraction plant. He also used this plant for
forming the plastic rear trunk lid.
CPC (Corn Products Company) purchased the ﬁrst
license to manufacture edible spun soy protein ﬁber under
Boyer’s patent; Swift purchased the exclusive rights from
1950-54. CPC was the ﬁrst company to actually sell this
spun soy ﬁber; they did it as a legal tactic in early 1950
to establish an interstate sale allowing them rights to the
name they wanted to use for the product. Worthington
accommodated them, and mixed the rest of the batch in with
their products to use it up.
In 1955 changed their license from an exclusive to a
non-exclusive. Boyer then went to Central Soya [actually
probably to Glidden] in Chicago, then Ralston Purina, then
Worthington to ask them to license the patent. Ralston agreed
and decided to get into edible soy protein. In 1956 they took
a non-exclusive license at the same time as Worthington and
General Mills.
When Boyer was working with Swift & Co., they were
pushing The Glidden Co. to make a food grade isolate.
Before Glidden developed this edible soy protein isolate,
the only alternative was casein. In Nov. 1957 The Glidden
Company announced that it was building a plant to make
food-grade soy protein isolates. Their product was named
Promine. In 1958 Central Soya purchased The Glidden Co.
and built the world’s ﬁrst plant to make food-grade soy
protein isolate in Chicago; their Promine D was introduced
in Oct. 1959. So in 1956 when Worthington Foods purchased
a license to spin soy protein ﬁbers for the health food market,
the only food-grade isolate on the market was Promine made
by Central Soya–which Boyer felt had a “terrible taste.” For
this reason, Boyer went to Ralston Purina and urged them to
make an edible isolate.
Ralston Purina made the world’s ﬁrst edible spun
protein ﬁber in a pilot plant from about 1956-1960. Boyer
ﬁrst started to consult with Ralston Purina in 1960, when
they decided to scale up from a pilot plant to a commercial
one in Louisville, Kentucky; he then joined their staff in
1962. Ralston Purina started selling their ﬁber in about 1961
or 1962; they sold most of it to Worthington. Worthington
and General Mills began experimenting with their own
pilot spinning units to develop prototype products, but they
bought their commercial ﬁber from Ralston Purina. Later
Worthington started to spin their own ﬁber because of cost
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and quality factors; aging between the time the ﬁber was
produced and the time it was shipped caused a decline in
quality.
Today there is a lot of soy protein spun in Holland. The
isolates are probably made at the Ralston Purina plant in
Belgium. Address: 632 Edgewater Dr., Apt. 731, Dunedin,
Florida 33528. Phone: 813-734-2415.
4000. Boyer, Robert A. 1981. Development of meatlike
products based on spun soy protein ﬁbers. Part I (Interview).
SoyaScan Notes. Oct. 11. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: This history is compiled from 5 interviews
conducted with Robert Boyer from Oct. 1980 to Oct. 1981.
One day at the Ford plant in 1942, Boyer, while
sampling ﬁbers of his “soybean wool,” realized that these
same soy protein ﬁbers, if made tender by omitting the
protein denaturation, hardening, and insolubilization, could
be used as a basic ingredient in making meatlike textured
soy protein foods. Already he had developed an analog for
the protein ﬁbers that grow on the outside of a sheep (wool),
why not develop an analog for those on the inside, a meatless
meat or meat analog?
Throughout the years of World War II, the idea of
using spun soy protein ﬁbers as the basic of human foods,
in the form of meat analogs, returned to Boyer again and
again. In late 1943 The Drackett Co. in Cincinnati, Ohio
(which had a fairly large soybean crushing operation and
also made consumer household cleaning products such as
Drano and Windex), purchased the Ford Motor Company’s
soy protein and protein spinning operations. Boyer went
with the equipment and processes to Cincinnati. Boyer,
now Drackett’s director of research, told the company of his
interest in producing foods from soy proteins, but Drackett
was only interested in industrial products at the time. In early
1949 H.R. Drackett died; the company shut down its plant
that was spinning Soybean Azlon ﬁbers, and closed part of
its protein R&D laboratories. Boyer left Drackett to work on
his own.
On 28 September 1949 Boyer ﬁled for his ﬁrst patent on
edible protein ﬁber (application serial no. 118,445). It was
issued in 1951, then rewritten that year in a much broader
format and issued in ﬁnal form in 1954 (No. 2,682,466).
According to this patent (which expired in 1971 and has
come to be regarded as a classic), no one can use a manmade protein ﬁber in a food without violating the basic
claim. The patent called for the use of various proteins
(including soy, casein, and peanut protein) to make edible
protein ﬁbers that could be transformed into meat analogs or
extenders that are low in saturated fats and virtually free of
cholesterol.
In September 1949 Boyer took his patent idea to his
ﬁrst company, Worthington Foods, Inc., a small company
in Worthington, Ohio, operated by a group of businessmen

and doctors, that produced meat analogs and vegetarian
foods primarily for Seventh-day Adventists and Adventist
institutions. Boyer had now been on his own for over eight
months and was almost out of money. He still wasn’t sure
of whether the whole idea was a screwball one or not. He
later commented that if Worthington had shown no interest,
he probably would have just given up then and done
something else. Advised to keep away from the large meat
companies, who might buy up the patent and “bury” it, he
went to Worthington and disclosed his concept and a pork
chop prototype. Mr. Hagle, president of Worthington, was
immediately very excited with the idea, but the company
was reluctant to take a license until there was a source of soy
protein ﬁber. Harrison Evans, a top Worthington employee,
later recalled: “I’ll never forget the day Bob Boyer came by.
They brought him down with this textured protein wrapped
in a piece of aluminum foil and all it looked like was rope.
Just unattractive, white... It certainly did not look like real
meat.”
Worthington waited, so Boyer went to Virginia Carolina
Chemical Company (VCCC) in Taftville, Connecticut;
they were spinning ﬁbers for textiles and Boyer hoped they
would be able to produce soy ﬁbers for Worthington. VCCC
allowed Boyer to use their protein spinning pilot plant for
research; he provided his own materials. Here he made the
world’s ﬁrst edible protein ﬁbers, which were used to make
meat analog prototypes. Incorporating egg albumen binder
plus vegetable fats and ﬂavorings into the spun ﬁbers, he
fabricated the ﬁrst man-made meatless pork chops and then
made hams from soy protein. After the ﬁrst successful run,
nearby Corn Products Company (CPC) got very interested
and ended up buying the ﬁrst license on Boyer’s patent (an
exclusive option), which gave Boyer his ﬁrst income from
the project. Boyer then consulted for CPC for 9 months. The
ﬁrst sale of commercial edible protein ﬁber (produced from
corn gluten) was made by CPC to Worthington. Eventually,
however, it was realized that corn gluten would not work
well in foods because of its unpleasant and dominant
ﬂavor. The project was dropped. Continued. Address: 632
Edgewater Dr., Apt. 731, Dunedin, Florida 33528. Phone:
813-734-2415.
4001. Bacon, D.M.; Brear, F.; Moncrieff, I.D.; Walker, K.L.
1981. The use of vegetable oils in straight and modiﬁed
form as a diesel engine fuels. In: R.A. Fazzolare and C.B.
Smith, eds. 1981. Beyond the Energy Crisis: Opportunity
and Challenge. Vol. III. Third International Conference on
Energy Use Management. Oxford & New York: Pergamon
Press. xl + p. 1241-1978. See p. 1525-33. Held 26-30 Oct.
1981 in Berlin (West).
• Summary: Contents: Abstract. Vegetable oil diesel fuels.
Vegetable oil structure. Fuel quality standards. Vegetable
oil performance testing. Injector nozzle coking. Thermal
polymerisation. Oxidative polymerisation. Engine test
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results. Alcoholysis. Discussion of fuel coking performance.
Tables: (1) 1979 world production of 7 major vegetable
oils: Soya is No. 1 by far with 15.3 million tons, followed
by groundnut (5.8), sunﬂower (5.1) and rapeseed (4.2). (2)
Fuel vegetable oils–Principal constituent acids [fatty acids
+ carbon number and double bonds] (for 13 vegetable oils,
incl. soya, safﬂower (high oleic), and rapeseed, low erucic).
Figures: (1) Combustion noise vs. cetane no. (2) Fuel
loop at 2600 RPM (for diesel vs. ethyl / sunﬂower). Photos:
(1-2) Nozzle tip (sunﬂower oil). (3-8) Nozzle tip coking from
different fuels.
The section titled “Alcoholysis” begins: “One
promising area in the modiﬁcation of vegetable oils for
use as diesel fuel is the reduction of the molecular weight
of the triglycerides by the substitution of glycerol by a
monohydric alcohol such as methanol or ethanol. This
results in a fuel with physical characteristics very closely
resembling conventional gas oils, but with better combustion
characteristics due to the absence of aromatic compounds.”
“Ethyl ester of sunﬂower oil” was tested. There was a
“reduction in smoke emission due to the absence of aromatic
compounds.” “The production of monoesters from vegetable
oils [involves]... large excesses of esterifying alcohol.”
Note: The following terms do not appear in this paper:
“fatty esters” or “transesteriﬁcation.”
Note: This is the earliest English-language document
seen (Oct. 2017) that contains the word “esterifying” (or any
of its cognates; esteriﬁed, esterify, esteriﬁes) in connection
with diesel fuel made from soybean oil. Address: Perkins
Engines Ltd., Eastﬁeld, Peterborough [Cambridgeshire] PE1
5NA, UK.
4002. Lockeretz, W. 1981. Macro-level implications of using
soybean oil as a diesel fuel. In: R.A. Fazzolare and C.B.
Smith, eds. 1981. Beyond the Energy Crisis: Opportunity
and Challenge. Vol. III. Third International Conference on
Energy Use Management. Oxford & New York: Pergamon
Press. xl + p. 1241-1978. See p. 1667-78. Held 26-30 Oct.
1981 in Berlin (West). [23 ref]
• Summary: Contents: Abstract. Keywords. Introduction:
The need for a broad view of soybean oil as a fuel. Soybeans
in the world agricultural economy. Soybean consumption
and production trends in the United States. Economics
of soybean oil production in large and small facilities.
Integration of total farm operations and the potential level
of adoption. Macro-economic effects of using soybean oil as
a fuel. Energy input-output ratio. Conﬂict with alcohol fuel
[ethanol] production. Summary and conclusions.
Using a signiﬁcant amount of soybean oil as a fuel could
signiﬁcantly increase its price and decrease its availability.
“Even replacing just a minor fraction of U.S. petroleum
based fuel with soybean oil would divert a large fraction of
total U.S. soybean oil production, and, for that matter, of
total world vegetable oil production.” “Finally, competition

with ethanol for land and for high protein feed markets will
probably be the most severe barrier facing use of soybean
oil as a fuel,...” Address: Nutrition School, Tufts Univ.,
Medford, Massachusetts.
4003. McCutcheon, R. 1981. Vegetable oil as a diesel fuel–
Soybean oil. In: R.A. Fazzolare and C.B. Smith, eds. 1981.
Beyond the Energy Crisis: Opportunity and Challenge.
Vol. III. Third International Conference on Energy Use
Management. Oxford & New York: Pergamon Press. xl + p.
1241-1978. See p. 1679-86. Held 26-30 Oct. 1981 in Berlin
(West). [4 ref]
• Summary: The main objective of this study is to “obtain
a usable alternative fuel which would not destroy engines.”
Most of the testing was done with crude, degummed
soybean oil because it requires the least amount of reﬁning
that produces a usable product. “The ﬁrst vegetable oil
ester we could obtain was a methyl ester of rapeseed oil.”
“Precombustion chamber engines work better with soybean
oil than do direct injection engines.” “Vegetable oil esters
are less apt to cause distress in an engine that are the oils
themselves.”
Note 1. This is the earliest document seen (Oct. 2017)
that contains the term “methyl ester” (or “methyl esters”), in
connection with diesel fuel made from soybean oil. Address:
Caterpillar Tractor Co., Peoria, Illinois.
4004. National Soybean Processors Association. 1981.
Yearbook and trading rules 1981-1982. Washington, DC:
National Soybean Processors Association. ii + 106 + A1-12.
23 cm. Spiral bound.
• Summary: On the cover (but not the title page) is written:
Effective October 1, 1981. Issued annually to all members
of the association. Contents: Constitution and by-laws.
Ofﬁcers and directors. Executive ofﬁce. Members. Associate
members. Standing committees. Trading rules on soybean
meal (ﬁrst adopted 18 Oct. 1933). Sales contract. Appendix
to trading rules on soybean meal: Ofﬁcial methods of
analysis (moisture, protein, crude ﬁber, oil {only method
numbers listed}), sampling of soybean meal {at origin}
(automatic mechanic sampler, pneumatic probe sampler,
probe sampler), sampling of soybean meal (at barge loading
transfer facilities), ofﬁcial weighmaster application, semiannual scale report, manufacturers’ certiﬁcation–Installation
of automatic sampler (at barge loading transfer facility),
semi-automatic sampler certiﬁcation (at barge loading
transfer facility), ofﬁcial referee chemists (meal). Soybean
meal export trading rules: Minimum blending procedures
for export meal blended at ports, sampling of soybean meal
(at vessel loading facilities), manufacturers certiﬁcation–
Installation of automatic sampler (at vessel loading facility),
semi-automatic sampler certiﬁcation (at vessel loading
facility). Trading rules on soybean oil (ﬁrst adopted 21 May
1930). Sales contract. Deﬁnitions of grade and quality of

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1426
export oils. Soybean lecithin speciﬁcations. Appendix to
trading rules on soybean oil: Inspection, grading soybean
oil for color (NSPA tentative method), methods of analysis
(A.O.C.S. ofﬁcial methods): Soybean oil, crude; soybean oil,
reﬁned; soybean oil, reﬁned and bleached; soybean oil for
technical uses; soap stock, acidulated soap stock and tank
bottoms (only method numbers listed), ofﬁcial weighmaster
application, semi-annual scale report, ofﬁcial referee
chemists (oil). Soybean oil export trading rules. Uniform
soybean oil export contract. Foreign trade deﬁnitions.
The page titled National Soybean Processors Association
(p. ii) states: “During the past crop year about 1,000,000,000
bushels of soybeans moved through processing plants of
NSPA’s 24 member ﬁrms. Approximately 50 percent of
America’s 1.8 billion-bushel soybean crop was bought and
processed by NSPA members. Exporters account for another
36 percent of the crop, and the remainder [14%] is returned
to farms for seed, feed, and residuals.” Also discusses
industry programs, soybean research, and international
market development.”
The section on ofﬁcers, executive committee, and board
of directors (p. 7-8) gives the name, company afﬁliation, and
phone number of each person. Ofﬁcers–Chairman: Gaylord
O Coan, Gold Kist, Inc. Vice Chairman: Edward J. Cordes,
Ralston Purina Co., President: Sheldon J. Hauck. Secretary:
Donald H. Levinworth, Cargill, Inc. Treasurer: Lowell
K. Rasmussen, Honeymead Products Co. Immediate past
chairman: C. Lockwood Marine, Central Soya Co., Inc.
Executive committee: Richard G. Rypkema (‘83), Agri
Industries. Charles Bayless (‘83), Archer Daniels Midland
Co. David C. Thompson (‘82), Bunge Corporation. Harold
H. Leavenworth, Cargill, Inc. C. Lockwood Marine, Central
Soya Co., Inc. Gaylord O. Coan, Gold Kist, Inc. Lowell K.
Rasmussen, Honeymead Products Co. Kermit F. Head (‘82),
Missouri Farmers Assn.–Grain Div. Sewell L. Spedden (‘82),
Perdue, Incorporated. Edward J. Cordes, Ralston Purina Co.
Board of directors (alphabetically by company; each
member company has one representative on the board):
Richard G. Rypkema, Agri Industries. Thomas H. Wolfe,
Anderson, Clayton & Co. Charles Bayless, Archer Daniels
Midland Co. Keith Voigt, Boone Valley Coop. Proc.
Assn. David C. Thompson, Bunge Corporation. Harold H.
Leavenworth, Cargill, Inc. C. Lockwood Marine, Central
Soya Co., Inc. Ronald L. Anderson, Continental Grain Co.
Donald M. Chartier, Farmland Industries, Inc. Gaylord O.
Coan, Gold Kist, Inc. Lowell K. Rasmussen, Honeymead
Products Co. Kenneth J. McQueen, Land O’Lakes, Inc.
Kermit F. Head, Missouri Farmers Assn.–Grain Div. Robert
E. Hicks, Owensboro Grain Co., Inc. Sewell L. Spedden,
Perdue, Incorporated. Wilton L. Adcock, Planters Oil Mill,
Inc. Thomas L. Shade, Quincy Soybean Co. Edward J.
Cordes, Ralston Purina Co. William P. Hudson, Riceland
Foods, Inc. J.D. Morton, Sherman Oil Mill. Styles M.
Harper, Southern Soya Corp. Kenneth A. Robinson, A.E.

Staley Mfg. Corp. Preston C. Townsend, Townsends, Inc.
Tyler Terrett, West Tennessee Soya Mill, Inc.
Executive ofﬁce, Washington, DC: Executive Director,
Sheldon J. Hauck. Director, Public Affairs: Murray C.
Keene. Director, Regulatory Affairs: Rhond R. Roth.
Administrative Asst.: Alicia B. Rickman. National Soybean
Crop Improvement Council: Robert W. Judd, Managing
Director. General counsel: Elroy H. Wolff, Sidley & Austin.
Special counsel: Julian B. Heron, Jr., Heron, Haggart, Ford,
Burchette & Ruckert.
Members (listed alphabetically by company; within
each company, ﬁrst the name of the ofﬁcial Association
representative {who is on the Board}, followed by the
other personal members listed alphabetically by surname.
For example, Archer Daniels Midland Co., the company
with the most personal members, has 23. After the name
of each personal member is given with his address and
phone number. In the listing below, the number of personal
members is shown in parentheses after the name of
each company, followed by city and state of the various
locations): Agri Industries–Soybean processing division (2);
Des Moines, Iowa. Anderson, Clayton & Co. (4): Phoenix,
Arizona, Jackson, Mississippi, Houston, Texas. Archer
Daniels Midland Co. (23); Archer Daniels Midland Co. (26);
Little Rock, Arkansas; Augusta, Georgia; Decatur, Illinois;
Galesburg, Illinois; Granite City, Illinois; Fredonia, Kansas;
Mankato, Minnesota; Red Wing, Minnesota; Kansas City,
Missouri; Clarksdale, Mississippi; Fremont, Nebraska;
Lincoln, Nebraska; Kershaw, South Carolina; Memphis,
Tennessee. Boone Valley Coop. Processing Assn. (3);
Eagle Grove, Iowa. Bunge Corporation (9); Cairo, Illinois;
Danville, Illinois; Logansport, Indiana; Emporia, Kansas;
Marks, Mississippi; New York City, New York. Cargill, Inc.
(20); Osceola, Arkansas; Gainesville, Georgia; Cedar Rapids,
Iowa; Des Moines, Iowa; Sioux City, Iowa; Washington,
Iowa; Chicago, Illinois; Wichita, Kansas; Burnsville,
Minnesota; Minneapolis, Minnesota; Fayetteville, North
Carolina; Sidney, Ohio; Memphis, Tennessee; Chesapeake,
Virginia. Central Soya Co., Inc. (11); Gibson City, Illinois;
Decatur, Indiana; Fort Wayne, Indiana; Indianapolis,
Indiana; Belmond, Iowa; Bellevue, Ohio; Marion, Ohio;
Delphos, Ohio; Chattanooga, Tennessee. Continental
Grain Co. (11); Guntersville, Alabama; Chicago, Illinois;
Taylorville, Illinois; New York City, New York; Cameron,
South Carolina. Farmland Industries / Far Mar Co (4);
Van Buren, Arkansas; Sergeant Bluff, Iowa; Hutchinson,
Kansas; St. Joseph, Missouri. Gold Kist Inc. (6); Decatur,
Alabama; Atlanta, Georgia; Valdosta, Georgia. Honeymead
Products Co. (3); Mankato, Minnesota. Land O’Lakes,
Inc. (5); Fort Dodge, Iowa; Sheldon, Iowa; Dawson,
Minnesota; Minneapolis, Minnesota. Missouri Farmers
Assn.–Grain Div. (6); Mexico, Missouri. Owensboro Grain
Co., Inc. (2); Owensboro, Kentucky. Perdue Incorporated
(2); Salisbury, Maryland. Planters Oil Mill, Inc. (2); Rocky
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Mount, North Carolina. Quincy Soybean Co. (4); Quincy,
Illinois. Ralston Purina Co. (8); Bloomington, Illinois;
Lafayette, Indiana; Iowa Falls, Iowa; Louisville, Kentucky;
Kansas City, Missouri; St. Louis, Missouri; Raleigh, North
Carolina; Memphis, Tennessee. Riceland Foods, Inc. (9);
Helena, Arkansas; Stuttgart, Arkansas. Sherman Oil Mill
(1); Fort Worth, Texas. Southern Soya Corp. (1); Estill,
South Carolina. A.E. Staley Manufacturing Co. (7); Decatur,
Illinois. Townsend’s Inc. (2); Millsboro, Delaware. West
Tennessee Soya Mill, Inc. (1); Tiptonville, Tennessee.
Associate Members: ACLI Soya Co, White Plains,
New York. Anderson Clayton Foods, Dallas, Texas. Balfour
MacClaine International, Ltd., New York City, New York.
Best Foods, a Unit of CPC International Inc., Englewood
Cliffs, New Jersey. Canadian Vegetable Oil Processing–
Div. of Canada Packers Inc., Hamilton, Ontario, Canada.
Cobec Brazilian Trading & Warehousing Corp. of the U.S.,
New York City. Delta Cotton Oil & Fertilizer Co., Jackson,
Mississippi. Durkee Foods, Div. of SCM Corporation,
Chicago, Illinois (Millark M. Evak). Hunt-Wesson Foods,
Inc., Fullerton, California. Kraft, Inc.; Glenview, Illinois;
Memphis, Tennessee. Lever Bros Co., New York City, New
York. Louis Dreyfus, Stamford, Connecticut. Maple Leaf
Monarch Co., Toronto, Ontario, Canada (W.G. Milliken).
Marwood Company, San Francisco, California. Overseas
Commodities Corp., Minneapolis, Minnesota. Pillsbury Co.,
Minneapolis, Minnesota. Procter & Gamble Co., Cincinnati,
Ohio. Schouten International, Inc., Minneapolis, Minnesota.
Spencer Kellogg, Div. of Textron, Inc., Buffalo, New York.
Alfred C. Toepfer, Inc., New York City, New York (Dierk
Overheu).
Standing committees: For each committee, the function
of the committee, the names of all members (with the
chairman designated), with the company and company
address of each are given–Export development committee,
Crop Improvement Council. Meal trading rules. Oil trading
rules. Safety, health, and loss prevention. Technical. Address:
1800 M. St., N.W., Washington, DC 20036. Phone: 202/4528040.
4005. van Nieuwenhuyzen, Willem. 1981. The industrial
uses of special lecithins: A review. J. of the American Oil
Chemists’ Society 58(10):886-88. Oct.
• Summary: This article is part of symposium: “Lecithin:
Papers from a symposium presented at the AOCS annual
meeting in New York City, April 28, 1980.”
Contents: Abstract. Introduction (“The world
consumption of lecithin is estimated at 100,000 tons per
year. In western Europe, 30,000 tons are used of which
more than half is applied as modiﬁed lecithin”): Survey of
application areas, surface activity of phospholipids (oilin-water {O/W} emulsiﬁcation vs. water-in-oil {W/O}
emulsiﬁcation). Modiﬁcation. Modiﬁcation by physical
means: Alcohol extraction, acetone extraction, spray drying

with proteins, spray cooling with synthetic emulsiﬁers.
Modiﬁcation with enzymes. Modiﬁcation by chemicals:
acetylation, hydroxylation. Application: Margarine (water-inoil emulsion; lecithin is an anti-spattering agent, contributes
to ﬁne dispersion of protein sediment, interacts with
proteins to form a brown gravy, and intensiﬁes the good
ﬂavor by releasing salt; each type of margarine requires a
different type of lecithin), instant cocoa drinks and milk
drinks (adds improved wetting behavior), leather, mosquito
control systems (spraying lecithin on water is effective,
is biodegradable, and does not destroy natural enemies of
mosquitoes). Address: Technical Manager, Lecithin Dep.,
Unilever Oil Milling Div., Unimills GmbH, Dammtorwall
15, 2000 Hamburg 36, West Germany.
4006. Lucas Meyer GmbH. 1981. Re: Lecithin. Questions
answered on Soyfoods Center letterhead (dated Nov. 17) and
returned to SC. 1 p. [2 ref]
• Summary: This form was ﬁlled out by an unknown person
at Lucas Meyer in Germany. Lucas Meyer began commercial
manufacturing [sic] of lecithin for food use in 1949 and for
industrial use in 1952. Note: Lucas Meyer was not a lecithin
manufacturer. The company purchased lecithin from oilseed
crushers, then reﬁned or processed it further.
In Europe, the ﬁrst lecithin for both food and industrial
use was manufactured in 1931-1932 by Bruno Rewald, of
Hansa Muehle, Hamburg, Germany.
Important early publications about lecithin are: (1)
Hermann Bollmann. 1921. German Patent 383,912. Applied
25 June 1921. Issued Oct. 1923; (2) Rudolf Kunze. 1941.
Lecithin. Berlin: Verlag Rosenmeier & Dr. Saenger. Address:
Ausschlaeger Elbdeich 62, D-2000 Hamburg 28, West
Germany.
4007. Parade (Washington Post, Sunday ed.). 1981. Henry
Ford’s Soybean ﬁxation. Dec. 13. p. 24.
• Summary: Henry Ford “worshipped the soybean with a
feeling akin to reverence. To him it was the cure for all of
mankind’s woes, as rich in manufacturing applications as
in dietary value... At the peak of Ford’s soybean mania, his
company was growing more than 300 varieties of the plant
on 8,000 acres and buying an additional 500,000 bushels
yearly from Michigan farmers... No meal was served in his
home without soybeans or their derivatives on the table, and
a pitcher of cold soybean milk was always in the refrigerator
for parched guests. Once Ford appeared at a convention
dressed in a suit and matching tie woven of soy-derived
fabric. At the 1934 Century of Progress Fair in Chicago,
his company served a 16-course soybean dinner.” Address:
Washington, DC.
4008. Lai, F.S.; Miller, B.S.; Martin, C.R.; Storey, C.L.;
Bolte, L.; Shogren, M.; Finney, K.F.; Quinlan, J.K. 1981.
Reducing grain dust with oil additives. Transactions of
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the ASAE (American Society of Agricultural Engineers)
24(6):1626-31. Nov/Dec. [12 ref]
• Summary: Application of 200 ppm of soybean oil (Durkex
500, a hydrogenated and fractionated soybean oil) is 90%
effective in controlling dust generated during handling of
grain (corn and wheat) in elevator operations. As little as 200
ppm was effective in reducing dust for 1-3 months. At 600
ppm, dust control was maintained for about 6 months. The
oils applied had no effect on test weight, moisture content,
rancidity, or milling and baking properties. Address: U.S.
Grain Marketing Research Lab., Manhattan, Kansas.
4009. Goering, C.E. 1981. Vegetable oil as a diesel fuel.
Progress report. Appendix 10. In: Northern Agricultural
Energy Center (NAEC). 1981. Vegetable Oil as Diesel Fuel,
Seminar II. Peoria, Illinois: NAEC-CCRC. Held 21-22 Oct.
1981, Peoria, Illinois. *
• Summary: Studying energy output-to-input ratios of 11
oilseeds, the author found soybean to be highest (at 4.6)
among unirrigated crops. Some irrigated crops had ratios
of less than 1.0. Of the 11 vegetable oils, soybean oil was
cheapest and was available in the greatest domestic quantity.
The gross heating value of the oils was 87-89 per cent of no.
2 diesel fuel. Eight parts of soybean oil were emulsiﬁed with
two parts 190-proof ethanol, with ﬁve parts of 1-butanol as
emulsiﬁer. The microemulsions performed as well as diesel
fuel and were able to start a cold engine.
4010. Harris, F.D.; Day, C.L.; Borgelt, S.C. 1981. Soybean
oil as fuel. West Lafayette, Indiana: Agricultural Engineering
Dept., Purdue University. *
Address: Lafayette, Indiana.
4011. Hugo, F. 1981. Sunﬂower oil as a diesel fuel: The
South African Research Program. In: Northern Agricultural
Energy Center (NAEC). 1981. Vegetable Oil as Diesel Fuel,
Seminar II. Peoria, Illinois: NAEC-CCRC. Held 21-22 Oct.
1981, Peoria, Illinois. *
• Summary: Incomplete removal of the catalyst used in
the transesteriﬁcation process can result in severe system
corrosion when the ester is used in the engine.
4012. Pischinger, G.; Clymans, F.C.; Sickman, R.S. 1981.
Diesel oil substitution by vegetable oils–fuel requirements
and vehicle experiments. Sao Paulo, Brazil: Volkswagen do
Brazil S/A. *
• Summary: Peterson, Auld & Korus (1983, p. 1584) state:
Volkswagen do Brasil (1981) “has tested vegetable oil in the
Volkswagen Passet,... with a 30% salad oil blend with diesel,
100% salad oil and processed methyl esters of the vegetable
oils. Their tests strongly support the choice of monoesters,
in place of straight vegetable oils, as the best diesel fuel
alternative...” (p. 1584). Address: Volkswagen do Brasil,
S/A, Sao Paulo, Brazil 04217.

4013. Quick, Graeme R. 1981. A summary of some current
research on vegetable oils as candidate fuels for diesel
engines. In: Northern Agricultural Energy Center (NAEC).
1981. Vegetable Oil as Diesel Fuel, Seminar II. Peoria,
Illinois: NAEC-CCRC. Held 21-22 Oct. 1981, Peoria,
Illinois. *
Address: Principal Research Scientist, Div. of Mechanical
Engineering, Commonwealth Scientiﬁc and Industrial
Research Organization (CSIRO), P.O. Box 26, Highett,
Victoria, 3190, Australia.
4014. Eichberg, Joseph. 1981. Lecithin. In: Raymond E. Kirk
and Donald F. Othmer, eds. 1981. Encyclopedia of Chemical
Technology. 3rd ed. New York. Chichester, Brisbane,
Toronto: John Wiley & Sons. See Vol. 14, p. 250-69. A
Wiley-Interscience Publication. [80 ref]
• Summary: In 1981 commercial lecithin production in the
USA was about 33,000 metric tons, but the total commercial
lecithin potential from the domestic production of crude
soybean oil was about 140,000 metric tons. Therefore
only about 23.6% of the potential was actually recovered.
Worldwide production of commercial lecithin was about
91,000 metric tons. Production in Western Europe was
27,217 metric tons.
Contents: Introduction (phosphatides ﬁrst observed in
egg yolk in 1846, structural formulas, commercial lecithin,
the term lecithin is used herein only to denote phosphatidyl
choline, i.e., pure lecithin. lecithins are found in all living
organisms, both animal and vegetable, soybean oil and
mixed soybean phosphatides. commercial soybean lecithin,
phosphatides are insoluble in acetone). Physical properties.
Chemical properties. Manufacture and processing (only
a small proportion of the total lecithin that is potentially
available in the soy-processing industry is being recovered;
some is left in the crude oil, and some is removed from the
crude oil as wet gums. The latter may be mixed with soybean
meal for animal feed, or the phosphatides can be used for
production of fatty acids): Commercial grades (six grades).
Production. Speciﬁcations (of the six grades). Analytical and
test methods. Health and safety factors.
Uses: Animal feeds (1-3% commercial lecithin), baking
products and mixes (0.1 to 0.3%), candy, chewing gum,
chocolate (0.3 to 0.5%), cosmetics and soaps, dehydrated
foods, dyes, edible oils and fats, food, ice cream, instant
foods, insecticides, inks, leather, macaroni and noodles,
margarine, paints, petroleum products, pharmaceuticals,
plastics, release agents, rubber, sealing and caulking
compounds, textiles, whipped toppings.
Derivatives: fractionated lecithins, modiﬁed lecithins,
phosphatides.
Figures: (0) Structural formulas for lecithin,
phosphatidylethanolamine (cephalin), and
phosphatidylinositol. (1) Flow diagram of soya lecithin
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degumming
Tables: (1) Comparative fatty acid proﬁles (%): Soybean
oil, commercial lecithin, oil-free commercial lecithin. (2)
Classiﬁcation of known phospholipids (and analogues):
Phosphoglycerides, phosphoglycolipids, phosphodiol lipids,
phosphosphingolipids. (3) General properties (approximate)
of commercial lecithin (iodine value, saponiﬁcation value,
speciﬁc gravity at 25ºC, pH, etc.). (4) Typical analysis of
commercial soybean lecithin fractions: oil-free commercial
lecithin, alcohol-soluble fraction, alcohol-insoluble fraction.
(5) Analysis of an ethanol-soluble fraction of soybean
phosphatides (%). (6) Tentative commercial soybean lecithin
speciﬁcations (ﬂuid or plastic; natural, bleached, or doublebleached).
Note: This famous encyclopedia was compiled by
Raymond Eller Kirk (1890-1957) and Donald Frederick
Othmer (1904-1995). They began work on the encyclopedia
in 1945. Address: American Lecithin Co., Inc.
4015. Lai, F.S.; Pomeranz, Y.; Miller, B.S.; Martin, C.R.;
Aldis, D.R.; Chang, C.S. 1981. Status of research on grain
dust. Advances in Cereal Science and Technology 4:237-337.
Chapter 5. [311* ref]
• Summary: This was the ﬁrst research on the concept of
using vegetable oils for suppressing dust in grain elevators.
Of the various treatments, only soybean oil and lecithin, and
combinations of these two, showed long range residual dust
suppressing effects. This is understandable since they do not
evaporate.
The ﬁrst recorded agricultural dust explosion occurred
in a ﬂour mill at Turin, Italy, in 1785. It was believed at the
time that the explosion resulted from ignition of ﬂammable
gas produced by the ﬂour dust. It was not understood until
100 years later that ignition of dust alone could start an
explosion. The ﬁrst recorded agricultural dust explosion
in the USA took place in 1864. Nationwide attention was
ﬁrst drawn to the problem in 1878 when a dust explosion
in Minneapolis, Minnesota, killed 18 people and destroyed
ﬂour mills owned by 3 companies. From 1958 through 1975,
an average of 8 grain elevator dust explosions occurred each
year in the USA, killing a total of 36 people and injuring 211
more. Many more ﬁres occur than explosions. Address: U.S.
Grain Marketing Research Lab., USDA, Manhattan, Kansas.
4016. McMurry, Linda O. 1981. George Washington Carver:
Scientist and symbol. Oxford (England), New York, Toronto,
Melbourne: Oxford University Press. x + 367 p. Index. 20
cm. [697* footnotes]
• Summary: An excellent, scholarly biography that separates
the man from his myth. Carver emerges as “a gifted teacher,
a gentle spirit, a keen intelligence and loving friend.” His
work with peanuts and his friendship with Henry Ford are
discussed. In the index (which is poorly done), no mention
is made of Carver’s work with soybeans. However p. 91

states: “Soybeans and alfalfa were only two of several crops
tested by Carver, often in cooperation with the USDA.
Strangely, he failed in his attempt to cultivate kudzu, but he
was especially delighted with the soybean results because
the crop provided abundant forage ‘of the nicest possible
kind.’ His interest was increased by the visit of a northern
agriculturist to inspect Tuskegee’s soybean work, and he was
intrigued by the growing interest in soybeans as a source of
vegetable oil. In 1914 he expanded his soybean experiments
in cooperation with a New Jersey paint company and tested
ﬁve varieties to determine the tonnage of forage, number of
bushels of beans, quantity of oil, and fertilization properties
each variety yielded.” Of the 3 footnotes, one relates only
to kudzu, and the others two are only in the Booker T.
Washington Papers (edited by Louis R. Harlan); they are not
on the microﬁlm of the George Washington Carver papers
owned by the Library of Congress.
Booker T. Washington died on 14 Nov. 1914. “His death
marked the end of an era both in race relations and in the
career of George Washington Carver. During the next year a
series of events brought Carver out of the shadows and into
a place of national prominence that rivaled Washington’s.”
After giving half a year’s salary to the Booker T. Washington
Memorial Fund, Carver dejectedly wrote Washington’s
secretary, Emmett Scott, “I am sure Mr. Washington never
knew how much I loved him and the cause for which he
gave his life.” Robert Russa Mouton, who took Washington’s
place as principal of Tuskegee brought brighter days for
Carver. In the fall of 1915 Carver received two remarkable
invitations and honors: One to serve on the advisory board of
the National Agricultural Society, followed by one to become
a fellow of the Royal Society for the Arts in Britain. In 1919
Moton gave Carver (now addressed with the prestigious title
of “professor”) an unsolicited increase in salary, Carver’s
ﬁrst in 20 years. After 1916 Craver, now very busy and often
traveling, gradually discontinued his classroom teaching,
and by 1925 ﬁnished his plot work at the experiment station.
He was becoming a “creative chemist.” In Dec. 1916, in his
continued quest for commercial success, Carver submitted
to Emmett J. Scott a list of 15 products “now ready for the
market.” A rubber substitute derived from sweet potato and
various wood stains seemed promising; soybeans were also
on the list. But by 1919 he wished to remain unentangled in
the “business end” of his discoveries.
Prior to 1919 Carver focused his research attention on
sweet potatoes and seemed well on his way to becoming
the “Sweet Potato Man.” But in Sept. 1919 he discovered
peanut milk–”a discovery that ultimately shaped the course
of his career... The creation of the Peanut Man began with
the discovery of peanut milk, and Carver had great hopes for
its commercial success. He envisioned it not as a substitute
for cow’s milk, but as a ‘distinct product in the diet of the
human family” with unique qualities and uses... Carver also
believed that peanut milk provided a cheap source of protein,
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for a pint could be made from only a ‘3 ounce glassful of
peanuts.’ Indeed he claimed his method of making milk was
more efﬁcient than that of a cow... Others seemed to agree
that peanut milk was a viable commercial item, but Carver’s
dreams of ﬁnally providing a practical product were dashed
when he learned that an Englishman had already patented
a process for making peanut milk in 1917... In 1921 Carver
considered taking ‘out a patent over his by proving my
process is superior in many ways,’ but he never did, and
the Englishman was unable to exploit the patent proﬁtably,
possibly because he demanded $150,000 and a 3 percent
royalty.”
In June 1923 Carver won the prestigious Spingarn
Medal of the NAACP. (The NAACP had been organized
in 1909 during the heyday of Jim Crow legislation as an
alternative to Booker T. Washington’s accomodationist
program; by 1923 the NAACP was winning the battle for
leadership.) In 1928 Carver received an honorary doctor of
science degree from Simpson College in Iowa, which he had
attended from Sept. 1890 to 1891 mainly to study art. This
honorary degree was especially appreciated, since questions
about the title “Doctor” had previously embarrassed Carver.
In 1933 Henry A. Wallace became Secretary of
Agriculture under Franklin D. Roosevelt and served from
1933-1945, later becoming Vice President of the United
States. A renowned plant breeder from Iowa State College,
he had been a boy there when Carver was a student and he
later credited Carver with giving him his ﬁrst and lifelong
interest in plants. He called Carver the “kindliest, most
patient teacher I ever knew.” An innovative leader, Wallace
sought ways to help hard-hit farmers out of the Depression.
He shifted USDA’s policy away from increasing agricultural
production toward decreasing production and increasing
demand by ﬁnding new uses for crops. “Although utilization
research had never been completely ignored by the USDA,
the Depression marked a turning point, with more emphasis
on the kind of research that Carver had focused on for forty
years. But when the USDA turned serious attention to this
ﬁeld, it did so with a level of funding that quickly made
Carver’s work obsolete. Section 202 of the Agricultural
Adjustment Act of 1938 provided for four regional research
laboratories ‘devoted primarily to those farm commodities
in which there are regular or seasonal surpluses, and their
products and by products.’ Its enactment was a major victory
for the chemurgic movement, which recognized Carver as
a patron saint... Thus 1938 marked the end of one phase of
Carver’s career. His [declining] health and limited funds
prevented any signiﬁcant new research. More and more he
came to see himself as a trailblazer who had shown the way
and was now ready to step aside and let others follow his
path.”
In 1935 Austin W. Curtis, Jr. had come to Tuskegee and
soon been accepted by Carver as his assistant. The year 1937
marked the beginning of what became a deluge of awards–

thanks in part to help from Tuskegee and Curtis. That year
Carver was invited to speak at a chemurgic conference
hosted by Henry Ford in Dearborn, Michigan. His speech
was well received. He was invited to the main banquet but,
because of his feels concerning segregation, he made a point
of sitting outside the hall until everyone had eaten, “even
though Henry Ford considered him one of the most honored
guests.” “Ford’s interest in the chemurgic movement drew
him to Carver, and after they ﬁnally met at the Dearborn
conference they corresponded and visited each other
regularly. They shared eccentric genius and an enormous
mutual respect.” Carver admired Ford’s policy of hiring
blacks for both skilled and unskilled jobs in his automobile
plants.
On 10 Feb. 1940 the George Washington Carver
Foundation was ofﬁcially incorporated–again with key help
from Austin Curtis. As early as July 1937 a ﬂyer soliciting
contributions had been distributed, but it was mostly funded
by Carver’s life savings of $32,374. A museum became one
of the foundation’s main activities.
A photo (p. 288) shows Carver and Ford standing
together. Carver was also a close friend of Henry A. Wallace.
In 1939 Carver, though his health had begun to decline
rapidly, traveled to Ways, Georgia, for the dedication of the
George Washington Carver School, established by Henry
Ford on his Ways plantation. Carver spent the entire day with
Ford. In 1942 extensive press coverage attended a “tribute
by Henry Ford, who erected a Carver memorial cabin at
Greenﬁeld Village and established a nutritional laboratory
in Carver’s honor at Dearborn. Carver went to Michigan for
several weeks...” Address: Assoc. Prof. of History, North
Carolina State Univ.
4017. Schisgall, Oscar. 1981. Eyes on tomorrow: The
evolution of Procter & Gamble. Chicago, Illinois: J.G.
Ferguson Publishing Co. New York: Distributed by
Doubleday. xii + 295 + [13] p. Illust. (photos). Index. 25 cm.
[ soy ref]
• Summary: This book is intended to serve a dual purpose:
(1) To provide an account of Procter and Gamble’s evolution
from local candle maker to global multinational, a topic
that, the authors rightly claim, has received relatively little
attention from academic business historians. (2) To “explain
the company’s success in its core business of building
consumer brands.” The authors are most successful at
achieving this second goal. The launches of Ivory (1879),
Tide (1946), Crest (1955), Pampers (1961) and Pantene
Pro-V (1990) constitute the central case studies, and each is
examined in impressive detail. Note: Pantene is a brand of
hair-care products owned by Procter & Gamble. The product
line was ﬁrst introduced in Europe in 1947 by HoffmanLaRoche of Switzerland, which branded the name based on
panthenol as a shampoo ingredient. P&G purchased the line
and brand in 1985.
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This is the story of one of America’s largest, oldest, and
most successful companies, one whose annual world-wide
sales exceeded $10 billion in 1980 and whose products are
found in more than 98% of American homes. The author
of this history had the cooperation of Procter & Gamble
(P&G) but the history was not commissioned or funded
by the company. P&G was founded as a partnership on
31 Oct. 1837 in Cincinnati, Ohio, by William Procter and
James Gamble (photo, p. 3). The initial capitalization was
$7,192. In 1837 many individual banks were printing their
own bank notes and many of these “greenbacks” had no
tangible support in reserves of gold or silver. The panic of
1837, which started in May, based on lack of U.S. Treasury
conﬁdence in greenbacks, caused more than 600 banks to
fail that year amid economic hysteria. The company was
incorporated in 1890. For most of its early history P&G
focused on making soaps and candles from animal fats. Its
most famous early product was Ivory Soap–which ﬂoated.
P&G has been called the “General Motors of the light
industry ﬁeld.” P&G has a distinctive corporate culture. It
has long been known as a company which does not hire its
executives from outside; it promotes people from within the
company.
Chapter 6, titled “From soap to food” (p. 63-72) is about
P&G’s ﬁrst food product, Crisco. A photo shows barrels
of Crisco for institutional use being packed at Ivorydale
circa 1915. On the barrel head is written: “Crisco. Purely
vegetable. For frying–For shortening–For cake making.” In
the early 1900s the prices of lard and tallow had increased
so much that it was no longer possible to market reﬁned
kitchen lard to consumers at a reasonable price. The meat
packing houses which controlled lard supplies and prices
took control of the lard market. These meat packers now
became major competitors for the country’s limited supply
of cottonseed oil used in lard compounds. It was estimated
that the two largest makers of lard compounds, Armour
& Co. and the N.K. Fairbank Co., purchased nearly half
the cottonseed oil crushed in the United States. So P&G
responded by organizing a new subsidiary, the Buckeye
Cotton Oil Company. Its ﬁrst act was to lease and operate a
mill in Greenwood, Mississippi. Rapid expansion followed.
By 1905 Buckeye owned and operated eight cottonseed
crushing mills; it had built ﬁve of them and purchased three
(p. 66). Also in 1905 P&G began secret laboratory research
at Ivorydale on removing parafﬁn from petroleum oil. Soon
the researchers had developed what they called “winter oil,”
so named because it remained clear and did not cloud at very
cold winter temperatures. Cottonseed oil, which contained
stearine, started to crystallize when the thermometer dropped
to 65ºF. The main market for the new product seemed to
be hotels, restaurants, hospitals, and other bulk buyers.
But should P&G attempt to sell a salad oil directly to
consumers? Ofﬁcers decided to get more experience selling
to institutions, and soon this became a proﬁtable business.

In 1907 P&G received a letter from a German chemical
engineer, E.C. Kayser, dated October 18. It described
research he had been conducting on hydrogenation of
unsaturated fats in the liquid state. He asked if P&G was
interested in learning about his ﬁndings. “During the
development of winter oil P&G researchers had become
absorbed in the possibility of converting cottonseed oil
into a solid form for shortening. They hoped this could
compete in quality and price with lard, butter, and the many
compounds already on the market.” Kayser was invited
to visit Cincinnati with samples of the hydrogenated or
“hardened” vegetable oils mentioned in his letter. He arrived
within a month, Cooper Procter was astonished and excited
by what he saw, and P&G quickly entered into an agreement
with Kayser to purchase the U.S. rights to his method.
It also employed him as a consultant while the company
experimented with his process. The initial product was so
hard it could not be used as a shortening, so it had to be
blended with cottonseed oil to make it softer. Construction
of a hydrogenation plant began at Ivorydale in 1908; it
was ready by Feb. 1909. Its purpose was to enable P&G
to launch a new shortening, made mainly from cottonseed
oil, that could compete with the lard compounds sold by
the meat packing companies–mainly to institutions. On
2 Jan. 1909 P&G purchased for $1.4 million the McCaw
Manufacturing Co. of Macon, Georgia, whose main product
was a shortening named White Flake. P&G’s research
on hydrogenation now accelerated, as it used the new
factory as a pilot plant. The breakthrough came with the
discovery of partial hydrogenation, which yield a good
quality product which did not require refrigeration and held
up well for long periods of time. On 10 Nov. 1910 P&G
applied for a U.S. patent on the new vegetable shortening
“consisting of a vegetable oil, preferably cottonseed oil,
partially hydrogenized [hydrogenated], and hardened to
a homogeneous white or yellowish semi-solid closely
resembling lard. The special object of the invention is to
provide a new food product for a shortening in cooking...”
It was bland in ﬂavor, creamy in consistency, and easy for
homemakers to blend. The product was originally sold as
White Flake, and the ingredients were listed as cottonseed
oil, stearine from cottonseed oil, and oleo-stearine. Not a
word suggested hydrogenation. Now the new product need
a new name–Crisco. By 1912 it was being widely advertised
as “An absolutely new product–a scientiﬁc discovery which
will affect every kitchen in America.”
On page 73 is a large, very interesting full-page patriotic
ad for Crisco run during World War I. The slogan: “Food
will win the war. Don’t waste it.” An illustration shows a can
of Crisco. The text on the front panel is the same as on the
barrel head quoted above. It invites readers to send for a free
copy of a Crisco cookbook titled “Balanced Daily Diet” by
Janet McKenzie Hill.
Note: By 1916 P&G was making a soap (brand name
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unknown) that contained soybean oil, and by the spring of
1931 the Buckeye Cotton Oil Co. in Louisville, Kentucky,
had started to crush soybeans.
By 1930 P&G’s Buckeye subsidiary was operating 14
cottonseed crushing mills, scattered throughout the Cotton
Belt. In 1931 Buckeye acquired the Cotton Oil Reﬁning
Company in Portsmouth, Virginia. It crushed soybeans as
well as cottonseed. It produced shortenings and cooking- and
salad oils for bulk sales. Here P&G gained sound experience
in reﬁning soybean oil.
In 1933 P&G launched Sweetex shortening. Sold in bulk
to commercial bakeries, it contained monoglyceride which
made cakes lighter and more moist. In Jan. 1936 Lever Bros.
introduced Spry, a major competitor to Crisco. So P&G
developed new Sure-Mix Crisco, launched in 1940.
In 1945 P&G purchased a Saginaw, Michigan, company
which sold Spic and Span, a wall-cleaning powder. P&G
set out to make this product the nation’s top seller as an allpurpose cleaner–which it eventually became (p. 154).
By the 1960s Buckeye was in the dissolving cellulose
pulp business, headquartered in Memphis, Tennessee.
Demand for rayon, the main use for cellulose, was growing
very rapidly. Buckeye researchers found that a dissolving
pulp of similar quality could be made from southern pine
trees.
Famous P&G brands include: Ajax cleanser, Camay
soap, Cashmere bouquet soap, Charmin bathroom tissue,
Cheer detergent, Comet cleanser, Crest toothpaste, Crisco
shortening, Dial soap, Duz soap, Folger’s coffee, Gleem
toothpaste, Halo shampoo, Head & Shoulders shampoo,
Ivory soap, Jif peanut butter, Lava soap, Luvs diapers, P&G
White Naphtha soap, Pampers diapers, Prell shampoo,
Pringle’s potato chips, Rinso, Spic & Span cleaner, Sweetex
shortening, Tide detergent, Zest soap.
A portrait photo of the author and a brief biography
(this is his 40th book) appear on the inside rear dust jacket.
Address: Author and writer.
4018. Windish, Leo G. 1981. The soybean pioneers:
Trailblazers, crusaders, missionaries. Galva, Illinois:
Published by the author. viii + 239 p. Illust. No index. 26 cm.
• Summary: Contains many interesting biographies, often
based on the author’s ﬁrst-hand knowledge. Contents:
Section I: 1. A time to pause and reﬂect. 2. Dr. W.B. Morse.
3. The Cinderella crop of this century and some orchids long
overdue. 4. First soybean crushing plant (Hull, England;
Seattle, Washington; Elizabeth City, North Carolina). 5.
George M. Strayer (Contains a good history of the American
Soybean Association and Strayer’s role in it). 6. Ersel
Walley. 7. Dr. Harry Miller. 8. Henry Ford. 9. Northern
Regional Research Laboratory. 10. Dr. Reid Milner. 11.
Soybeans in China. 12. The ﬁrst combine harvesters, the
western migration, and the passing of an era (a good history
of combines in the USA from the 1850s to the present). 13.

Prof. W. Ralph Nave (agricultural engineer, specializing in
improving combine design for harvesting soybeans). 14.
Soybean harvesting equipment.
Section II: 15. August Eugene Staley, Sr. 16. Eugene D.
Funk, Sr. (and the Peoria Plan, p. 74). 17. Dale W. McMillen
[of Central Soya]. 18. Jacob Hartz, Sr. 19. Archer-DanielsMidland Company, Inc. 20. Jay Courtland Hackleman. 21.
Dr. Robert W. Howell. 22. Dr. W.O. Scott. 23. Program.
24. Crop improvement associations. 25. Illinois Crop
Improvement Association. 26. Professor Emeritus Alvin L.
Lang. 27. Morrow Plots.
Section III: 28. Dr. Clyde Melvin Woodworth. 29. Dr.
R.L. Bernard. 30. Theodore Hymowitz. 31. A reluctance to
accept change or progress. 32. Episodes. 33. Russian Tour.
34. South Farm buildings. 35. Soybeans again assert their
value. 36. Taylor Fouts. 37. Excerpts from the Mumford
Files. 38. Excerpts from the Hackleman Files. 39. Soybean
variety and inoculation demonstrations. 40. The frosted green
soybean dilemma. 41. Soybeans in the Deep South. 42. Mr.
H.G. [sic, George Heartsill] Banks. 43. Dr. E.E. Hartwig.
44. U.S. soybean production. 45 Aquaculture... the world’s
untapped resource, by Julian M. Weiss (Based on an article
in the Dec. 1980 / Jan. 1981 issue of From Lion magazine.
“While the history of ﬁsh farming is traced back to 500
B.C. when Chinese seafarers were successful in breeding
carp, interest in improving technology fell behind other
innovations. 1974 to 1979 the harvest from aquaculture more
than doubled to nearly 7 million metric tons...”). 46. Almost
a century of progress. About the author (autobiographical):
Leo Gilbert Windish was born in 1909. A retired seedsman,
he attended the University of Illinois in 1927 and 1928. He
was close friends with Hackleman, and wrote this book in
fulﬁllment of a promise he made to Hackleman, whom he
described as “the soybean’s greatest missionary.” Windish
also knew Burlison (the ﬁrst to promote soybeans heavily)
and Woodworth (the ﬁrst soybean geneticist).
Note: Most of the chapters about people contain a
portrait photo of the person on the ﬁrst page. Address: 101
Exchange St., Galva, Illinois 61434.
4019. Windish, Leo G. 1981. Eugene D. Funk, Sr.: Pioneer
seedsman and the nation’s second pioneer soybean
processor. An outstanding agriculturist (Document part).
In: Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 71-79. Chap. 16.
• Summary: A good history of this pioneer seedsman and
soybean processor. Photos show: (1) A portrait of E.D. Funk.
(2) The ﬁrst storage warehouse at Funk’s soybean processing
plant. (3) Funk’s grain storage and ofﬁce buildings.
As early as 1903, Funks Bros. sold soybeans for seed
purposes. Funk Bros. was the second major soybean crusher
in Illinois after A.E. Staley Mfg. Co. In 1923 the company
purchased a soybean crushing mill operated by George Brett
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and I.C. Bradley at Chicago Heights, Illinois.
Eugene Funk played a key role in conceiving and
implementing the famous “Peoria Plan” of 1928. I.C.
Bradley stated that he and Eugene Funk interested H.G.
Atwood (of the American Milling Co. of Peoria) in the
idea. Without James A. McConnell of the Grange League
Federation (G.L.F.), the plan would not have succeeded.
“H.H. Miller also provided able guidance for this program.”
The ﬁnal decision for the guarantee of the 1928 crop was
made at a meeting in Urbana, Illinois, “of 15 county farm
advisors, representatives of Funk Bros., and the American
Milling Company. A committee of three was named to draw
up the agreement.”
“A.E. Wand of Staley’s attended the Urbana meeting. He
left with word that he would urge them to join but apparently
was not instrumental [= successful] in gaining that action.
The formation of Soya Products enabled Funk Bros.
and Allied Mills to cooperate in buying soybeans as well
as processing and selling soybean oil and soybean oil meal.
The agreement proved to be mutually advantageous and
gave Eugene D. Funk, Jr. an opportunity to increase his
knowledge of expanding the soybean processing operation.
“Along with the production of soybean oil meal for feed,
Funk Bros. also produced soyﬂour in small quantities for I.F.
Laucks, Inc. in Seattle, Washington. This activity resulted
from contracts made by I.C. Bradley, who previously
experimented with soyﬂour in Chicago Heights. Laucks used
the ﬂour to produce a waterproof glue. Funk Bros. shipped
the soyﬂour to the Seattle ofﬁce for approximately two years
before 1929...
“Laucks operated in Bloomington until 1934 when
they built their own plant on the Atlantic coast in Norfolk,
Virginia. During the dark depression years, business
problems were not easily solved. At a special meeting of
the board of directors of Funk Bros. on Sept. 1, 1932, it was
decided to sell the Taylorville plant acquired some years
earlier to Allied Mills.”
“Edible Soybeans: Eugene D. Funk, Sr. was always on

the lookout and alert for new avenues to explore, that might
give promise of other crops that farmers could use proﬁtably
in their programs. He foresaw a use for edible soybeans.
“Dr. Earl Sieveking carried on experiments from a
western sample resulting in 33 type plants. The best was a
variety called Funk’s Delicious [Funk Delicious] produced
in 1932, and offered for sale in 1934. Funk’s Delicious was
vacuum packed in Bloomington, Illinois, but was eventually
priced out of the market. The chief problem in the edible
soybean program was to ﬁnd varieties which were easy
to remove from the pods in the green stage and would not
shatter when ripe.”
“At the time Funks terminated their agreement with
Allied Mills in 1935, Harold Abbott joined Funk Bros.
Seed Co. as a part-time employee maintaining a business in
Chicago.”
“It is believed that Funk Bros. were the ﬁrst to offer
farmers an opportunity to bring in their beans and take back
in trade, soybean oilmeal on a barter basis.”
“The writer vividly recalls those times when Mr. Funk,
Sr. visited the University of Illinois South Farm on ﬁeld
days. It was during that era, that it was our pleasure to make
the acquaintance of this kindly, affable gentleman whose
dynamic inﬂuence made such an impact on American
agriculture during this century.” Address: 101 Exchange St.,
Galva, Illinois 61434.
4020. Windish, Leo G. 1981. Henry Ford: The industrial
giant was among the soybean’s strongest supporters. At
the 1933-34 Century of Progress he promoted the soybean
and its versatility and use, heavily (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 31-35. Chap. 8.
• Summary: Ford “envisioned an immense future potential
for soybeans, but in industry rather than in food or feed.”
“’Ford Motor Company still uses soybean oil in paint
manufacturing, particularly for frame paints and engine
enamels,’ notes Dr. J.D. Norstrom, manager of polymer
research at the company’s Mt. Clemens (Michigan) Paint
Plant. ‘Mr. Ford’s interest spurred the evolution of auto paint
and plastic technology and the development of more car
paint ﬁnishes.’”
“Lowell E. Overly, 73, was a Ford manufacturing
engineer who designed the company’s–and the country’s–
ﬁrst experimental plastic car body, which was displayed in
August, 1941. Although many people believed this oneof-a-kind car was made of soybeans, it actually used other
agricultural products such as hemp for ‘ﬁlling’ the plastic.
“’Mr. Ford thought agricultural plastics might become
his most signiﬁcant contribution to society,’ Mr. Overly
recalls. ‘While the famous plastic car was lightweight and
could withstand ten times more shock than steel, it just
wasn’t practical. The plastic took a long time to cure and its
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brittleness made it difﬁcult to mold on a car frame. Plastic
was more expensive than sheet metal, and the formaldehyde
used in plastic production made the car smell like a
mortuary.’”
“If a complete plastic car wasn’t practical for mass
production, plastic parts were–and still are. More than 160
pounds of various kinds of plastic are used today on each
of Ford Motor Company’s cars. Robert M. Gerrity, general
manager of Ford’s Plastics, Paint and Vinyl Division,
predicts a doubling in plastics use in just the next eight years.
‘To help reduce vehicle weight, increase fuel economy,
improve corrosion resistance and conserve energy, by
1985 Ford will use well over one billion pounds of plastic
materials annually in its cars and trucks,’ Mr. Gerrity says.”
Address: 101 Exchange St., Galva, Illinois 61434.
4021. Wuest, Paul J.; Duffy, M.D.; Royce, D.J. 1981. Six
steps to mushroom farming. Pennsylvania State University,
Cooperative Extension Service, Special Circular No. 268. 6
p. [6 ref]
• Summary: Mushroom farming consists of six steps: Phase
I composting (making the mushroom compost), Phase II
composting (ﬁnishing the compost), spawning, casing,
pinning, and cropping. In Phase I composting, adequate
nitrogen must be present throughout the process, or else
the process will stop. “Nitrogen supplements in general
use today include brewer’s grain, seed meals of soybeans,
peanuts, or cotton, and chicken manure, among others. The
purpose of these supplements is to increase the nitrogen
content to 1.5 percent for horse manure or 1.7 percent
for synthetic, both computed on a dry weight basis.” A
mushroom consists of the cap, stem, and veil.
Note 1. This bulletin was later reprinted (unchanged)
in various forms, such as Pennsylvania State Univ., College
of Agriculture, Special Circular No. 268. 6 p. Note 2. The
ﬁrst author’s surname is pronounced “Weest” (rhymes with
yeast). Address: 1. Prof. of Plant Pathology; 2. Research
Asst., Dep. of Agricultural Economics and Rural Sociology;
3. Assoc. Prof. of Plant Pathology.
4022. Lauser, Greg C. 1982. History of Cargill’s involvement
in the soybean processing industry. Minneapolis, Minnesota.
5 p. March 15. Unpublished manuscript.
• Summary: Soybean processing: 1942–Cargill entered the
soybean processing business with the acquisition of expeller
plants in Springﬁeld, Illinois (sold in 1950), and Cedar
Rapids (east), Iowa. Note: These two plants were purchased
from Ike Sinaiko and Joe Sinaiko respectively, but probably
in 1943.
1943–Cargill acquired Plymouth Processing Company’s
plant and grain elevator at Ft. Dodge, Iowa (sold in 1971 [to
Land O’Lakes]).
1945–The company acquired from Honeymead solvent
extraction plants in Spencer and Cedar Rapids (west), Iowa.

The solvent-extraction process is used in modern plants
today.
1946–Cargill acquired the Washington, Iowa, soybean
crushing plant and began crushing ﬂax seed at a plant it
built at Port Cargill in Savage, Minnesota. The same year,
the company acquired from the Falk Corporation a ﬂax
processing plant in Minneapolis. Since 1967, that plant also
has been crushing sunﬂower seeds.
1947–The company opened a soybean crushing plant at
Savage, Minnesota.
1950–Cargill built its ﬁrst plant speciﬁcally designed
to crush soybeans in Chicago to serve domestic oil and
meal markets. In 1956, a reﬁnery was built adjacent to the
crushing plant that produces industrial reﬁned non-edible
oil used in paints and other protective coatings and in vinyl
products. Cargill also acquired a ﬂax crushing plant in
Philadelphia that was closed as a crushing plant in 1953.
1957–Cargill opened a soybean processing plant in
Memphis, Tennessee. A second plant was added adjacent to
the ﬁrst in 1970.
1959–Cargill expanded the scope of its soybean
crushing activities to the Southeast by opening a facility in
Norfolk, Virginia, and acquired a plant in Sioux City, Iowa,
from Sioux Industries.
1960–The Wichita, Kansas soybean crushing plant was
acquired from the Soy Rich Company.
1961–The company acquired the Des Moines, Iowa
soybean crushing plant from Spencer-Kellogg Co. In 1967,
Cargill opened its ﬁrst domestic salad oil reﬁnery adjacent to
this crushing plant.
1965–Cargill began crushing soybeans overseas at
its new plant in Tarragona, Spain. The company opened
a second crushing plant in 1968 in Amsterdam, the
Netherlands. A third seed crushing plant [named Soja-France,
with Dominique de Clerq as chairman of the board and
general manager] was opened at St. Nazaire, France, in 1970.
A crushing plant at Reus, Spain, also was added in 1970 and
Australian cottonseed crushing operations were acquired in
1972.
1967–The company opened the Gainesville, Georgia,
soybean processing plant. A reﬁnery, Cargill’s ﬁrst to
produce hydrogenated or “hardened” oil for the Southeastern
food manufacturing industry, was built adjacent in 1979.
1970–Cargill built the Fayetteville, North Carolina,
crushing plant and a reﬁnery was added in 1976.
[1971–Soybean crushing plant at Fort Dodge, Iowa, sold
to Land O’Lakes.]
1973–Soybean processing complex began operations at
Ponta Grossa, Brazil.
1975–Acquired plant in Osceola, Arkansas.
1976–Soybean plant was built at Barcelona, Spain.
1977–Soybean plant constructed and operations began at
Brest, France.
1978–The company opened a soybean processing plant
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in Sidney, Ohio, to serve domestic meal and oil markets. This
facility was the company’s ﬁrst soybean processing plant
designed to burn coal as its source of power.
1980–Construction began on vegetable oil reﬁnery
adjacent to Wichita soybean crushing plant and operations
started in late 1981. A crushing plant also was acquired in
Antwerp, Belgium.
1981–Company acquired a soybean crushing and
vegetable oil reﬁnery complex in Hartsville, South Carolina.
1982–Cargill acquired a soybean crushing plant in
Monte Alto, Brazil.
Summary. Soybean Crushing: The company now
operates soybean processing plants in the United States,
the Netherlands, Belgium, France, Spain, Brazil. The
plants range in capacity from 20,000 to nearly 120,000
bushels a day. In the U.S., the company operates 15 plants
in Iowa, Illinois, Minnesota, Kansas, Virginia, North
Carolina, South Carolina, Tennessee, Georgia, Arkansas and
Ohio. It operates 6 U.S. reﬁneries located in Gainesville,
Georgia; Fayetteville, North Carolina; Des Moines, Iowa;
Hartsville, South Carolina; Chicago, Illinois and Wichita,
Kansas. Address: Public relations, Cargill, P.O. Box 5625,
Minneapolis, Minnesota 55440.
4023. Soyfoods. 1982. Soy isolates: New tofu ingredient?
[ADM Foods]. Summer. p. 7-8.
• Summary: “ADM Food’s search for new applications for
its high protein soy isolates have led them to frozen soymilk
dessert, a ﬂavored soymilk beverage, imitation cheeses, and,
most recently, silken tofu.
“ADM, one of the nation’s largest soy isolate producers,
located in Decatur, Illinois, has been devoting considerable
research effort to ﬁnd new product applications for its basic
soy ingredient, isolated soy protein. Initial commercial
interest in isolates (which contain 90% protein, as most of
the carbohydrates have been removed) began in the 1930s
when they had industrial uses such as paper coatings. But
by 1967, at least 22 million pounds were produced, and by
1981, annual production was estimated at 90 million pounds
as isolates were used in numerous foods.
“Soy isolate production begins with defatted soybean
ﬂakes, from which protein is extracted, in an aqueous
solution, from the insoluble residue with the aid of
screens or centrifuges. The ‘soy curd’ is precipitated at
the isoelectric point (pH 4.5, where the solubility of the
protein is at a minimum) using a food grade acid such as
acetic or phosphoric. The curds and whey are separated
by centrifuging, the curds are washed, then neutralized
with food grade alkali. Finally the isolate is spray-dried for
storage.
“Recently ADM Foods announced the development of a
‘wet’ curd isolated soy protein” that has maximum functional
properties. The curd is suitable for interaction with milk,
whey, and egg proteins in foods. The wet curd can be used as

a partial replacement (up to 50%) for casein (a milk-derived
protein) in imitation mozzarella cheeses, and as a coffee
whitener that will not coagulate after immersion in the hot
liquid. The soy isolate slurry is not heat denatured, has a
pH of 4.5, solids content of 23%, is easily pumped, can be
delivered in stainless steel tanks of 45,000 pounds capacity,
and is stable for two days at room temperature.
“At ﬁrst glance, soy isolates may seem a world away
from everyday tofumaking, yet this year ADM researchers
began experimenting with their Ardex isolated soy protein
for a silken tofulike product and even custom designed
yogurt type desserts. A soy beverage base, made from soy
isolate, is heated to 80ºC; then 1% (by weight) gluconodelta-lactone (GDL) is added. After 20 minutes the milk
has set to a yogurt-style smooth consistency. To make a
‘ﬁrmer’ silken tofu, ADM scientists added (5% by weight)
kappa-carrageenan and 0.5% tetrapotassium phosphate to the
beverage before heating.
“This method, ADM researchers suggest, greatly
simpliﬁes the tofumaking process while providing signiﬁcant
cost reductions. ‘These products can be formulated to
achieve up to 80% ingredient cost reductions compared to
conventional tofu,’ their report states. The use of soy isolates
also allows for the extension of several dairy systems using
soy such as puddings, sour cream, yogurt, baby food, and
frozen desserts.
“ADM Foods has experimented with three processing
methods for preparing a soymilk beverage including batch
pasteurization, high temperature, short time pasteurization,
and ultra high temperature (UHT) for aseptic packaging.
“For the batch method, water at 50-55ºC is agitated
while the soy isolate powder is mixed in, followed by corn
sweetener (fructose) and vegetable oil. The mix is heated to
60ºC and held for 30 minutes with constant agitation.
“Next comes a two stage hot homogenization (at 2500
psi, then 500 psi) followed by immediate cooling to 5ºC.
Flavorings are added and the product is packaged for storage.
The ingredient cost per 8 ﬂuid ounce serving for unﬂavored
soy beverage is $0.032 compared to $0.086 for whole milk.
The cost per pound of protein served is $1.701 compared to
milk’s $4.938. The soy beverage’s nutritional proﬁle includes
3.47% protein, 2.00% fat, total solids 13.97%, and 67.70
calories per 100 grams.
“The soy isolate has been applied in making frozen
soymilk ice creams that yield protein contents twice the
level of those in standard ice creams. With the isolate-based
desserts, as the fat content is reduced, the caloric density is
also reduced, so that a 4% fat soy dessert has about 20% less
calories than standard ice cream, while a 2% fat dessert has
nearly 30% fewer calories. The ingredients include Ardex
soy isolate, sucrose, CornSweet (corn sweetener), corn syrup,
stabilizer, emulsiﬁer, while the ingredient cost is $0.017
compared to $0.048 for standard ice cream–a savings of
64.6%. Nutritionally, the product is comparable to standard
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ice creams, with 1.8% protein, 2.00% fat, 142.50 calories per
100 grams, and 117 calories per 4 ﬂuid ounce serving.
“ADM representatives provided samples of their
strawberry soymilk dessert along with chocolate and
unﬂavored (but sweetened) soymilk beverage at the recent
U.S. International Food Show in New York City.”
4024. American Society of Agricultural Engineers, ASAE
Publication. 1982. Vegetable oil fuels. No. 4-82. 400 p. Aug.
• Summary: The proceedings of this international conference
on plant and vegetable oils as fuels contain 44 articles /
papers by leading researchers worldwide. Held 2-4 Aug.
1982 at Fargo, North Dakota. While the majority of the
papers deal with the potential of raw vegetable oils as fuel,
several papers discuss the production of esters and the use
of esters as engine fuels that showed more promise than did
the raw oils. Scientists from Brazil, the Republic of South
Africa, the Northern Regional Research Center (Peoria,
Illinois), the University of North Dakota, and Deere and
Company all made presentations regarding the conversion
of vegetable oil, primarily sunﬂower oil, to methyl esters.
References to transesteriﬁcation of vegetable oils cited by
these authors include one published in the J. of the American
Chemical Society in 1911, and others in 1944, 1948 (process
patents), 1974, etc. The transesteriﬁcation process was well
known and useful for purposes other than diesel fuel well
before 1982. But by 1982 the transesteriﬁcation process was
being adapted to produce a fuel. Address: ASAE, St. Joseph,
Michigan.
4025. Blankenship, Ted. 1982. Vegetable oil: Fill ‘er up?
Diesel substitute fuels interest in energy crop. Soybean
Digest. July/Aug. p. 16, 19.
• Summary: “Vegetable oils could become an important
energy crop by end of the century, and even now could keep
tractors running in an emergency. But a lot of problems need
to be solved before on-farm seed presses contribute much to
fuel independence, say specialists.
“University and industry tests show straight vegetable
oil in diesel engines can work. But certain problems must be
overcome. Vegetable oil is too thick, not volatile enough, and
if it gets into the crankcase, it can thicken lubricating oil and
damage engines.
“Despite these problems, however, some researchers
are optimistic. Vegetable oils such as soybean, sunﬂower,
safﬂower, peanut, rape, castor, corn, cottonseed, linseed
and sesame are experimental as diesel fuel substitutes.
But a signiﬁcant number of studies are under way–mostly
sponsored by USDA–to change that.
“Example: Stanley Clark and Mark Schrock, engineers
at Kansas State University. They’re studying esters of
soybean oil in a diesel engine. ‘Soybean oil has a lot of
potential,’ says Clark, ‘because it is renewable, and can be
used in diesel engines. Almost all tractors and combines use

diesel fuel. Right now, though, we don’t have a real backup
fuel.
“’A big problem with vegetable oils is viscosity.
Soybean oil, for example, is 10 times thicker than diesel fuel.
Some other vegetable oils are even thicker. Caster oil is 100
times thicker than diesel.
“’Vegetable oil is so thick you get a different spray
pattern coming out of injectors into the cylinders. Instead of
a nice fan spray, you may get a stream. That causes ignition
delay until it ﬁlls up. Then all of a sudden it takes off and
you get diesel knock. You also have cold starting problems.’
“Clark and Schrock say they are resolving the viscosity
problem by reducing chemical complexity of soybean oil
through ‘transesteriﬁcation.’
“Clark explains this basically involves adding a small
amount of alcohol–methyl, ethyl or butyl–and heating it with
a catalyst. This stratiﬁes the oil, leaving ester plus glycerol.
“’You just draw off soybean oil ester or glycerol,’
Clark says, ‘then you have a fuel with a viscosity close to
regular diesel fuel. Marketing glycerol helps offset cost of
manufacturing ester.’
“You now have a fuel that will go through the injection
nozzle, says Clark, but it still isn’t trouble-free. Lubricatingoil thickening, for example, can be even more serious than
viscosity. Other problems include injector-nozzle coking; a
high cloud point; possible shortage of land for cultivation
of vegetable oil plants; removal of oilseed crops from food
supplies; and deterioration of vegetable oils in storage.
“Coking deposits carbon and other substances on the
spray nozzle and changes its spray pattern, notes Clark.
Additives might help. High cloud point-temperature at which
oil begins to get waxy and clog ﬁlters-might also beneﬁt
from chemical additives. Clark also points out, diesel fuels
have additive packages.
“Availability of land, says U.S. Department of Energy
(DOE) will have to be studied if vegetable oils become a part
of the energy picture by the end of the century.
“By that time, DOE reports, demand for diesel fuel is
expected to increase 25%–from 23-billion gallons a year
now in the U.S. During the same period, diesel fuel supply
is expected to decrease 4%. That’s why vegetable oils–and
animal fats–are being studied so feverishly.
“One of the federal government’s goals: have an
alternative to diesel fuel by the end of the 1980s that would
at least serve agricultural needs in times of shortage or a
national emergency. Serving farm needs only, though, is a
formidable task. Diesel fuel consumption on U.S. farms runs
about 3.3-billion gallons a year.
“Take soybean production for example. It constitutes
about 80% of the total supply of vegetable oil in the
U.S. National soybean oil production last year was about
11.2-billion pounds or 1.5-billion gallons. More than
1.7-billion pounds carried over into the new crop. Without
large increases in acreage and/or improvement in yields, the
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U.S. could produce only a small proportion of the diesel fuel
now used by American farmers.
“In addition, advisability of diverting large amounts of
vegetable oils from food to fuel is questioned. With soybean
oil, Clark contends, this isn’t a serious problem.
“’Soybeans are a well-established crop and production
methodology is well known,’ he says. ‘We can increase
production some if needed. More important, soybean plants
supply their own nitrogen, thus reducing need for that
additional fertilizer production. High-protein oil cake is
obtained as a by-product, and it is a good food product.
“’Oil yields are my main concern. It’s hard to see–with
present production yields–producing more than 2 to 3 barrels
per acre. We can supply a lot of farm energy needs on that
basis, but when you start looking outside, you run out of
acres in a hurry.’
“Clark and others think plant breeding and other
improvements will be needed to get more yield per acre.
“Batelle Laboratories suggests the potential U.S.
production of vegetable oils and animal fats per year is about
2-billion gallons. To make a major impact as a fuel, the
research organization says diverting existing production or
processing capacity from food and industrial uses to diesel
fuel use won’t be enough to do the job.
“Batelle estimates production of 0.7-billion gallons
of vegetable oil-animal fat per year for emergency fuel is
possible in the short-term–assuming a critical need. It will
require, though, sequential cropping on existing agricultural
lands and the use of 100-million gallons of animal fat per
year.
“Intensive development of vegetable oils as emergency
fuels raises this estimate to 4.8-billion gallons a year by
1996. This will require expansion of conventional oil seed
production on new lands; sequential cropping of oilseed
crops; changes in crop rotation patterns to encourage oilseed
production; harvesting new high yield oilseed crops such as
Chinese tallow trees on new lands; and some diversion of
animal fats from export to fuel use.
“This level would exceed the demand for agricultural
diesel fuel in 1996, says Batelle.
“Though vegetable oil as a substitute for diesel fuel is no
panacea, it has long-term potential. Vegetable oil can now be
mixed with regular diesel fuel to stretch supplies by 10% to
20% with little or no danger to engines, specialists report.”
A photo shows Kansas State University ag engineers,
Mark Schrock (left) and Stanley Clark (center) and their
assistant Pine Peinaar with a diesel engine. They will test
performance of soybean oil as a fuel for diesel engines.

• Summary: Three Onan diesel engines were fueled with
the following fuels: 100% diesel fuel, 25% soyoil-75%
diesel fuel, 50% soyoil-50% diesel fuel. The engines were
operated under 50-55% load for 1,000 hours. Results were
grouped into ﬁve classiﬁcations: General operation, fuel
system, injector characteristics, engine wear and deposits,
lubricating oil test analysis. The engines experienced no
signiﬁcant differences in measured wear, drop in power, or
increase in fuel consumption. As the percentage of soyoil in
the fuel mixture increased, problems developed in the fuel
and injection systems, the deposits increased, and lubricating
oil analysis showed changes in wear patterns. Address:
Agricultural Engineering Dep., Univ. of Missouri-Columbia.

4026. Borgelt, S.C.; Harris, F.D. 1982. Endurance tests using
soybean oil-diesel fuel mixture to fuel small pre-combustion
chamber engines. American Society of Agricultural
Engineers, ASAE Publication No. 4-82. p. 364-73. Aug. [2
ref]

4030. Quick, Graeme R. 1982. Preface. In: Vegetable Oil
Fuels: Proceedings of the International Conference on Plant
and Vegetable Oil as Fuels. St. Joseph, Michigan: ASAE.
xiii + 400 p. Held 2-4 Aug. 1982 at Fargo, North Dakota,
Holiday Inn. Illust. 23 cm. *

4027. Freedman, B.; Pryde, E.H. 1982. Fatty esters from
vegetable oils for use as a diesel fuel. American Society of
Agricultural Engineers, ASAE Publication No. 4-82. p. 11722. Aug. [11 ref]
• Summary: Vegetable oils have much greater viscosities
and are much less volatile than No. 2 diesel oil. This has
caused problems when such oils are used as a substitute
for diesel fuel. “One promising solution to this problem, as
shown by research in South Africa (Fuls and Hugo 1981) and
elsewhere (Bacon et al. 1981), is to use fatty esters that can
be obtained from the vegetable oils by transesteriﬁcation.”
Transesteriﬁcation of sunﬂower and soybean oils to fatty
esters have been carried out to study their reactions when
used as a diesel fuel. Address: 1. Research chemist. Both:
Oilseed Crops Lab., NRRC, Peoria, Illinois.
4028. Hawkins, C.S.; Fuls, J. 1982. Comparative combustion
studies on various plant oil esters and the long term effects
of an ethyl ester on a compression ignition engine. American
Society of Agricultural Engineers, ASAE Publication No.
4-82. p. 184-97. Aug. [9 ref]
• Summary: The use of plant oil esters (from sunﬂowerseed
oil) to prevent injector coking was ﬁrst suggested in 1981
by Bruwer et al. Address: Principal Engineers, Div. of
Agricultural Engineering, Dep. of Agriculture and Fisheries,
Silverton, Republic of South Africa.
4029. Pischinger, G.H.; Falcon, A.M.; Siekman, R.W.;
Fernandes, F.R. 1982. Methylesters of plant oils as diesel
fuels, either straight or in blends. American Society of
Agricultural Engineers, ASAE Publication No. 4-82. p. 198209. Aug. [2 ref]*
• Summary: A report on using vegetable oil esters in Brazil.
Address: 1. Volkswagen do Brazil.
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4031. Ramsey, Robert W.; Harris, F.D. 1982. On-farm
soybean oil expression. American Society of Agricultural
Engineers, ASAE Publication No. 4-82. p. 252-55. Aug. [3
ref]
• Summary: A mechanical screw press was used. Address:
Agricultural Engineering Dep., Univ. of Missouri-Columbia.
4032. Ventura, L.M.; Nasciemento, A.C.; Bandel, W.
1982. First results with Mercedes-Benz DI diesel engines.
In: Vegetable Oil Fuels: Proceedings of the International
Conference on Plant and Vegetable Oils as Fuels. Held Aug.
2-4 1982 in Fargo, North Dakota. *
• Summary: In Brazil and Germany, the authors used
soybean methyl esters in endurance tests and ﬁeld tests.
White smoke was reduced by an advance in the injection
timing. Lubricating oil viscosity and black smoke were also
decreased.
4033. Garey, C.L. 1982. Chemical engineering: Analyzing
use of soy protein binders in coating formulation. Paper
Trade Journal 166(17):41-44. Sept. 15. [5 ref]
• Summary: Discusses the production and properties of
paper coatings containing soy protein binders, coating
preparation, and additives. Address: Manager, Coating
Research Polymer Div. of Ralston Purina Co.
4034. Eichberg, Joseph. 1982. Re: Early history of lecithin
in the United States and Europe. Letter to William Shurtleff
at Soyfoods Center, Oct. 8. 2 p. Typed, with signature on
letterhead.
• Summary: The letterhead reads, “Since 1929, 1st in
America. Lecithin products for every purpose.” An image
of the company trade mark shows an eagle with outspread
wings above a circular shield, inside which is written:
“American Lecithin Company. Best in America.”
In small letters in the far upper left of the letterhead: “In
New York: 32-34 61st Street, Woodside, L.I. [Long Island],
N.Y. 11377. Telephone: (212) 274-4350.”
To answer your questions: “1. Lecithin was ﬁrst used
commercially in margarine in Germany in the early 1920’s.

4. Egg yolk on a dry basis would contain 8-10% lecithin.
5. In chewing gum, lecithin is used for its softening,
plasticizing, and release effects.
“6. Mg2P2O7 would be I believe magnesium diphosphate
[actually probably magnesium pyrophosphate] and perhaps
contain some water in the molecule.
8. Glidden started making lecithin in Chicago in 1935.
11. In the early days, we represented Hansa Muehle
in the USA; they were the leading producers of lecithin in
Europe and owned the patents of Bollmann, Rewald, and
others. In 1935 a new American Lecithin Co. was organized
with Glidden and ADM as stockholders. 12. The three largest
uses of lecithin today are probably in the baking industry, the
coatings industry, and in the manufacture of margarine.
“Commenting in general: I do not believe egg lecithin
was ever commercially important; small quantities were
used in Germany years ago in the preparation of various
“pharmaceutical” products but for food use it was usually
much too expensive and usually had unpleasant odor and
taste characteristics. Calcium phosphate is used in the oilfree lecithin granules or powder as a ﬂow agent.”
“I would guess that Unilever is probably the largest
in lecithin in Europe. Lucas Meyer, to the best of my
knowledge, does not make commercial lecithin and never
did–they buy it from oil mills for resale and for some reﬁning
of the commercial lecithin. Lucas Meyer are large sellers
of lecithin, buying the output of numerous mills; Unilever
use large quantities of lecithin in their own production of
margarine and to sell to others.
“ADM’s soy processing plant was in Chicago and
at this location they produced America’s ﬁrst domestic
lecithin, followed in 1935 by Glidden who also had a solvent
extraction plant for processing soybeans in Chicago.”
The most widely used grade of lecithin is the standard
commercial ﬂuid unbleached soybean lecithin; the acetone
extracted puriﬁed type, which is rather expensive, goes
chieﬂy to the health food trade; however other uses for
deoiled granules and powder are being developed in the food
industry and even for some industrial applications. Address:
President, American Lecithin Co., P.O. Box 4056, Atlanta,
Georgia 30302. Phone: 404-522-7060. Telex: 54-2238. Cable
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Address: “Armand”.
4035. Jaffe, Werner G.; Guerra, Marisa. 1982. Soya para uso
humano [Soya for human use]. In: Seminario Internacional
sobre el Majoramiento de la Soya en Areas Tropicales.
Caracas, Venezuela: Fundacion Polar. 8 p. Held in Oct. 1982
in Caracas, Venezuela. [Spa]
• Summary: Contents: Nutritional and alimentary
characteristics (Caracteristicas alimentarias): One can
distinguish at least 3 main motives for the use of soy
products in human nutrition: (1) For their functional
characteristics; for example the ability of soy protein isolates
to absorb considerable quantities of water when injected into
ham. (2) To reduce the cost of animal products, such as milk,
eggs, etc. which they replace or extend; for example soy
protein isolates can replace non-fat dry milk in mayonnaise,
or textured soy protein can replace up to 30% of ground beef,
or soymilk can be carbonated to make a nutritious soft drink.
(3) Soy has a great potential in the ﬁght against malnutrition
because of its low cost and high nutritional value; many
liquid formulas for infants and children have been developed.
In our country, maize ﬂour enriched with soy ﬂour has been
used for 6 years in the programs of the National Institute of
Nutrition (Instituto Nacional de Nutricion) with considerable
excitement.
Products that can be obtained from soya: whole
soy ﬂours and defatted soy ﬂours (harinas integrales y
desengrasadas), soy milks, soy protein concentrates, isolates
(aisolados) and textured soy proteins. Soybeans are crushed
in oil and cake (torta; meal). The oil is reﬁned to obtain oils
for food or industrial use, and lecithin–which is an emulsiﬁer
with multiple uses. The cake is used as a feed for animals,
or it can be processed to make defatted soy ﬂour, or soy
proteins for food or industrial use. Soy ﬂours made this way
in Venezuela are called soyarinas. Soymilk is made from the
whole soybean; it has the same protein content as cows milk
but its ﬂavor is different. The simplest protein products are
the ﬂour and grits / semolina (semola), which have a protein
content of 40% if the oil is not extracted, or 50% if it is
extracted. The grits must be larger than 100 mesh (mallas).
The use of soya: Soya has innumerable uses from
industrial uses (from adhesives {pegamentos}, soaps, etc.)
to human food and animal feeds. The greatest potential is
in the utilization of the proteins in the area of nutritional
improvement. Also as functional ingredients in food
products.
At the present time there are many foods in which soy
proteins are used: biscuits, breads, crackers, pastas, sausages,
salami (salchichones; a cured sausage, fermented and air
dried), meat balls / ﬁsh cakes, soups, puddings, cereals for
infant feeding, infant formulas, dietetic foods, anti-allergenic
foods, drinks, etc.
In Venezuela, soya is used mainly as an ingredient
in animal feeds and as an edible oil. However, in recent

years, some soy products have been introduced in different
foods. The national Institute of Nutrition, in its programs of
supplementary foods, has included soy crackers, corn griddle
cakes (arepas), and instant, pasteurized chicha. Moreover,
in popular and school foods, soy ﬂours are used in cakes
(tortas), and textured soy ﬂour in meat balls and soups.
In Venezuela, in 1979 the Soy Council (El Consejo
de Soya) was established and in 1980 a working group
on the Use of Soya for Human Consumption (Uso de la
Soya para el Consumo Humano). Address: 1. Dr., Profesor
titular y coordinacion del curso Postgrado de Planiﬁcacion
Alimentaria y Nutricion, Facultad de Ciencias de la
Universidad Central de Venezuela; 2. Lic., Docente e
Investigadora de la Universidad Simon Bolivar, Division
de Ciencias Biologicas, Departamento de Tecnologia de
Procesos Biologicos y Bioquimicos, Sartenejas, Estado
Miranda [Venezuela].
4036. Omori, Ichiro. 1982. Re: History of soy oil extraction
in Japan using mechanical pressure. Letter to William
Shurtleff at Soyfoods Center, sent via Ms. Kojima of
American Soybean Assoc., Tokyo, Oct.–in reply to inquiry. 1
p. Typed.
• Summary: Year–Company–City–Capacity
1905. Inoue Mamekasu Seizôjo. Kobe. 60 tonnes/day.
1906. Nippon Mamekasu Co., Ltd. Nagoya. 10 tonnes/
day.
1908. Yamamoto Hiryo-ten. Kamezaki, Aichi prefecture.
10 tonnes/day.
1909. Sugihara Shoten Handa Branch. Handa, Aichi
prefecture. 10 tonnes/day.
1910. Matsushita Mamekasu Seizojo. Yokohama. 120
tonnes/day.
1910. Mansan Mamekasu Seizojo. Handa, Aichi
prefecture. 45 tonnes/day.
1913. Yokohama Mamekasu Seizo Co., Ltd. Yokohama.
100 tonnes/day.
1915. Iguchi Seiyujo. Kamezaki, Aichi prefecture. 90
tonnes/day.
1915. K.K. Marujyu Shokai. Moji, Kyushu. 50 tonnes/
day.
1917. Suzuki Mamekasu Seizojo. Yokohama. 20 tonnes/
day.
1917. Toyo Mamekasu Seizo Co., Ltd. Kobe. 25 tonnes/
day.
1917. Miike Seiyu Shokai. Miike, Kyushu. 35 tonnes/
day.
Note 1. Mamekasu means “soybean meal or cake.”
Hiryo means “fertilizer”; the soybean cake or meal produced
was used as a fertilizer. Daizu means “soybean.” Seiyu
means “oil mill.”
Note 2. Nikkan Yushi is a trade newspaper company that
publishes “Daily Oils and Fats” newsletter and a bimonthly
newsletter titled “Proil.” The latter focuses on soy protein,
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wheat gluten, and the oil industry. Address: President,
Nikkan Yushi, Japan.
4037. Omori, Ichiro. 1982. Re: History of soy oil extraction
in Japan using solvents. Letter to William Shurtleff at
Soyfoods Center, sent via Ms. Kojima of American Soybean
Assoc., Tokyo, Oct.–in reply to inquiry. 1 p. Typed.
• Summary: Year–Company–City–Capacity
1913. Okada Hiryo-jo. Kamezaki-cho, Aichi prefecture
35 tonnes/day.
1913. Hirano Daizu Kogyo Co., Ltd. Imazu, Hyogo
prefecture. 70 tonnes/day.
1914. Nihon Kairyo Mamekasu Co., Ltd. Kawasaki. 40
tonnes/day.
1914. Daizu Hyohaku Co., Ltd. Matsumoto, Nagano
prefecture. 30 tonnes/day.
1914. K.K. Housan Mamakasu [Mamekasu?] Seizojo.
Handa, Aichi prefecture. 10 tonnes/day.
1914. Gosan Shokai. Osaka. 20 tonnes/day.
1915. Osaka Arukari Co., Ltd. Nagoya Plant. Nagoya.
50 tonnes/day.
1915. Otaru Seiyu Co., Ltd. Otaru. 9 tonnes/day.
1917. Yokohama Seiyu Hiryo Co., Ltd. Yokohama. 25
tonnes/day.
1917. Suzuki Shoten Seiyubu. Shimizu. 500 tonnes/day.
1917. Suzuki Shoten. Naruo Plant. Naruo, Hyogo
prefecture. 250 tonnes/day.
1917. Tokai Seiyujo. Atsuta, Aichi prefecture. 20 tonnes/
day.
1917. Osaka Arukari Co., Ltd. Matsumoto, Nagano
prefecture. 6 tonnes/day.
1917. Abe Mameabura Seizojo. Nagoya. 80 tonnes/day.
1917. Nihon Seiyu Co., Ltd. Kobe. 40 tonnes/day.
1917. Nihon Seiyu Co., Ltd. Takasago, Hyogo
prefecture. 10 tonnes/day.
1917. Nikka Seiyu Co., Ltd. Wakamatsu, Kyushu. 100
tonnes/day.
Note: Mamekasu means “soybean meal or cake.” Hiryo
means “fertilizer”; the soybean cake or meal produced was
used as a fertilizer. Daizu means “soybean.” Seiyu means “oil
mill.” Address: President, Nikkan Yushi, Japan.
4038. Product Name: Soya System Professional Hair Care
Products [Formula One Shampoo for dry to normal scalp
skin and hair, Formula Two Shampoo for oily scalp, Formula
Three Deep Cleansing Shampoo for oily scalp, Ultra-deep
reconstructor (Conditioner)].
Manufacturer’s Name: Soya System.
Manufacturer’s Address: 10734 Trenton Ave., St. Louis,
MO 63131. Phone: 314-428-0004.
Date of Introduction: 1982 October.
Ingredients: Formula One Shampoo: Water, sodium lauryl
sulfate, amphoteric-2, hydrolyzed soya protein, soybean oil,
sesame oil, almond oil, palm oil, quaternium-15, fragrance,

glyceryl palmitate, D&C Yellow #10.
Wt/Vol., Packaging, Price: 4 oz, 8 oz, 16 oz, and 32 oz
plastic bottle.
How Stored: Shelf stable.
New Product–Documentation: Leaﬂet sent by American
Soybean Assoc. 1990. Jan. 22. Talk with Jim Costello, owner
and founder. 1990. Jan. 24. The company was founded in
1981 and the ﬁrst products were sold in Oct. 1982. These
were 3 shampoos and a conditioner. They now have 12
products. He sells to beauty supply houses (wholesale
distributors), who sell to individual salons. He does not sell
by direct mail. The hydrolysed soy protein was developed
by Ralston Purina, but it was too expensive for Ralston to
use. Costello’s chemist has a friend at Ralston Purina in St.
Louis. They worked together to create the product. Sales are
growing every year; last year they were about $800,000. His
products use soya protein instead of animal protein, because
soya protein unquestionably gives a much better quality
product, but it costs more. Hydrolysed soy protein costs $4$6/lb compared with $0.25-$0.50/lb. Soy is a much better
protein source than animal proteins, which are only 40-45%
pure (active, usable protein); the rest is waste products.
Hydrolysed soy protein is 80-90% pure. All his products
work instantly and have no undesirable coating (which dulls
the hair and weighs it down)–most other products can’t do
both those things. He suggests I try Formula One Shampoo.
His best seller is Soya Sensation (Perm), followed by
Formula 1.
Label. 1990. Feb. 12. Bottle of Formula One. Plastic
8-oz. bottle. Black and orange on white. 7 inches tall. 2.25
inches in diameter. “Soya System reconstructive shampoo
for dry to normal scalp and hair is the ﬁrst shampoo to use
a revolutionary hydrolyzed soya protein. Formulated from
all natural ingredients. Professionally formulated for dry
and chemically treated hair. Skin cleanser. Prevents ﬂaking
and dryness. Has balanced pH 4.5–5.5 (the range of healthy
hair and scalp). Contains RNA and DNA. Hydrolyzed soya
protein penetrates damaged hair. Non-coating. Restores
hair’s lost emollients, pliability and sheen. Gives hair
fullness manageability. Contains no harmful chemical
preservatives. Directions–Since Soya System is concentrated,
use only the size of a dime. Apply to wet hair, work into
rich lather using the palms of the hands. Rinse. Repeat if
necessary.”
Soyfoods Center shampoo test. 1990. March 8. This
shampoo has a dominant coconut aroma combined with
many other aromatic essences. Thick in consistency, it leaves
the hair so clean and silky that it does not stay in place well
after being combed.
4039. Kim, Kil Hwan. 1982. Kong, dubu wa kong nah mul
eh kwah hak [The science of soybeans, tofu and soy sprouts].
Seoul, South Korea: Korean Science Foundation. 211 p. Dec.
Illust. Index. 21 cm. [200+ ref. Kor]
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• Summary: Contents: I. Soybeans. Introduction. World
soybean production: Areas of production, quantities
produced, amount produced in Korea, amount imported
to Korea, chemical composition of all soybeans. How to
use soybeans: Foods and processed soybean foods (sauces,
tempeh, natto), industrial uses. Nutritional composition of
soybeans: Common components, protein and amino acids
(protein, essential amino acids, necessary protein intake,
necessary amino intake, chemical score, biological value of
soybean protein, the need to heat soy protein, the use of soy
protein as a protein supplement), soybean oil (components of
soybean oil, oil assimilation / absorption), other nutritional
components (carbohydrates, vitamins, minerals), references.
II. Tofu. Introduction. Kinds of tofu and production:
Soybean curd (production in factories, production at home,
instant tofu, kinugoshi tofu, grilled tofu, frozen tofu, how
to freeze and dry tofu). Movement of nutritional values
during tofu processing: Movement of common nutrients,
movement of amino acids. Nutritional components of tofu:
Tofu protein, tofu protein as a protein supplement, digestion
of tofu, calories in tofu, fat and cholesterol, minerals and
vitamins, toxins, hwe bun in tofu. Tofu and group meals:
School meals in Japan, in America, in Korea. Tofu factories
and associations involved with tofu: Member list of food
associations in Korea, regular member and extra member
list of tofu packaging associations in Japan, directory of tofu
shops and factories in North America, in Europe, in other
countries, list of companies selling tofu coagulants, list of
tofu restaurants in Japan. References.
III. Soy sprouts. Introduction. Production of soy sprouts:
Soybean varieties, selecting and washing the soybeans,
soaking, watering the sprouts, machines for cultivating
soy sprouts, maintenance. Nutritional composition of soy
sprouts: Common nutrients, increase of vitamin C during
growth, changes in vitamin C during heating, changes in
riboﬂavin during heating. Glossary.
Soybeans arrived in Korea in about 200 B.C. (p. 11).
Contains many useful tables. Address: Korea.
4040. USA Today. 1982. Alternative fuel cars. 111:9-10. Dec.
*
• Summary: Ethanol, soybean oil, and castor oil can be
combined and used as a substitute for diesel fuel.
4041. Fort, E.F.; Blumberg, P.N.; Staph, H.E.; Staudt, J.J.
1982. Evaluation of cottonseed oils as diesel fuel. SAE
Technical Paper Series No. 820317. *
• Summary: The ﬁrst report on the use of vegetable oil esters
as diesel fuel in the United States.
4042. Gunji, Atsutaka. 1982. Abunai shokuhin senshû [One
thousand dangerous foods]. Tokyo: National Shuppan. 188 9.
[Jap]*
• Summary: The section in soy sauce was translated by Jun

Makino and published in Crackerbarrel (Chico, California).
1983. April. p. 6. As follows: “Most Japanese soy sauce
makers depend on inferior quality defatted soybeans for their
main ingredients. The suppliers of these defatted soybeans
are fertilizer dealers, who also sell them for livestock feed
and fertilizer... In order to make an inexpensive product,
many soy sauce makers have adopted the dubious practice of
buying the waste water by-product of monosodium glutamate
manufacturing. This waste water is used in the processing of
acid-hydrolyzed soy sauce to improve its poor ﬂavor.
“Japan’s top soy sauce manufacturers produce
approximately 380,000 kl [kiloliters] of soy sauce each
year, and 170,000 kl of that is chemical soy sauce used in
mixture... During 1975 to 1979 some 224 patents on soy
sauce manufacturing technology were obtained...” Address:
Prof. of Food Technology, Meiwa Women’s College, Japan.
4043. Nakano, Eisha; Stephan, Barbara B. 1982. Japanese
stencil dyeing: Paste-resist techniques. New York and Tokyo:
Weatherhill. ix + 143 p. Index. 27 cm. [46* ref]
• Summary: Both authors are women living in America.
Eisha Nakano, a graduate of the junior division of the
Women’s University of Fine Arts, Tokyo, is a stencil artist
with long experience teaching katazome (stencil dyeing)
to Westerners. The katazome process consists of cutting a
paper stencil, preparing the resist paste (made of glutinous
rice ﬂour [mochiko] and rice bran [nuka]), choosing and
preparing the fabric or paper which will be dyed, applying
the paste to the fabric or paper using the stencil, letting the
paste dry, preparing and applying sizing to the fabric or
paper, dyeing the fabric by applying the dye or pigment with
a brush, sometimes steaming the fabric, then washing off
the paste to reveal the design, and ﬁnishing the fabric. The
cloth is not dyed in the areas where paste was applied; thus
katazome is the direct opposite of the silk-screen technique.
Soybeans have traditionally been used in the katazome
process in two ways: As sizing and as pigment-binding
agents.
Chapter 6, “Sizing the fabric,” states (p. 69-73). “The
sizing most widely used for katazome, however, is gojiru
[actually uncooked diluted soybean liquid, or soymilk], a
liquid extracted from soaked and ground soybeans. The
reason that soybeans are such a good sizing agent is not
just that they are cheap and plentiful but also that they are
rich in protein, which has adhesive-like qualities. Once
the liquid is brushed onto the cloth, the protein begins
to undergo a structural change, known as denaturation,
whereby it is rendered insoluble. This not only makes the
sizing permanent; it also helps reinforce the bond between
the ﬁber and the subsequently applied dye, ensuring good
colorfastness... As sizing, the soybean liquid is highly
diluted, so the effect is little more than a light starching.”
To prepare the soybean sizing for 5-6 meters (16-20
feet) of narrow-width cotton fabric, choose a dry warm day.
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Soak about ¼ cup (50 gm) whole soybeans in ample water
for 5-6 hours in summer or overnight in winter. Drain off
the water and have ready an equivalent volume of fresh
water. Crush the softened soybeans in a blender or suribachi,
adding the fresh water as necessary. Pour the liquiﬁed
[liqueﬁed] soybeans into a cloth ﬁlter bag made of organdy
or coarse muslin then squeeze over a bowl to extract the
concentrated uncooked soymilk, whose volume should be
about equal to that of the swollen beans. Now dilute the
concentrated soymilk with 8 to 10 parts water, or until it
has the translucence of nonfat milk. Now apply the soybean
liquid sizing to the fabric using a wide brush following the
details given. Stretch the fabric tight and allow it to dry. The
soybean liquid must be used fairly quickly, lest it spoil.
Concentrated soybean liquid is also used in traditional
Japanese pigment dyeing as a thinner and binder for many
pigments. “Pigments differ from dyes in that they are
opaque, are insoluble in water, and have little or no afﬁnity
for textile ﬁbers. Instead of penetrating the fabric, the ﬁnely
ground particles lie on the surface, held by any number
of ﬁlm-forming binders. In traditional Japanese dyeing,
this binder has generally been derived from soybeans... In
traditional pigment dyeing, the color is bound to the fabric
through a change in molecular structure that occurs when
the protein found in the soybeans dries and turns into an
insoluble compound. For the color to be fast, the soybean
liquid with which the pigment is mixed must be fairly
concentrated, much more so than when used as sizing.”
Whereas the volume of water added to concentrated soybean
liquid for sizing is 8-10 parts, for mixing pigments it should
be 1 part for detail or accent color, or 3 parts for background
color. After dyeing, the color is ﬁxed with alum solution.
Talk with John Marshall (24 July 1991), a Berkeley
artist who was apprenticed to a natural dyer in Japan from
1971-1976 and who uses natural plant dyes: Protein is used
in a number of ways in ethnic textile dying. The Japanese
and Chinese use soymilk as their source of protein. The
people in Pompei used egg white / albumin, while those in
Okinawa use dairy milk. The purpose is to coat the fabric
and to serve as a primer or gesso on which the natural dyes
are applied. Real gesso is powdered marble and a binder. In
Japan, a dyer would stretch a piece of fabric made from any
natural ﬁber, then apply the soymilk to it using a brush; 1
coat is usually enough but some artists use 2-3 coats. John
makes his own soymilk from whole soybeans; he learned
how in Japan as part of the dye process. In traditional
Japanese dyeing the cloth was not immersed or dipped in the
soymilk. Let the cloth dry until it is no longer wet, then it is
ready to be dyed, for example using tie-dye (dunked), pasteresist (made from powdered glutinous rice and bran; leave
it stretched, as with katazome), batik (with wax resist), or a
solid color. Address: 1. Cincinnati, Ohio; 2. USA.
4044. Schock, Shirley. comp. 1982. Town of Camden: Our

sesquicentennial memoir, 1832-1982. Flora, Indiana: Printed
by Loudon Printing Co., Inc. 80 p., unnumbered. 28 cm.
• Summary: The text on the cover reads: “The town of
Camden: Our ﬁrst 150 years. A historical and pictorial
souvenir booklet.” A large photo (on about p. 43) shows
the Soy Seed Co. [named Soyland Seeds until about 1928]
buildings (with a large sign on one side) next to a railroad
siding. Roy Caldwell, dressed in overalls, is standing in
the foreground. The caption states: “Roy M. Caldwell and
Chester Joyce–owners–grew Reids Yellow–Dent corn and
soybeans on their own farms. Soybeans was a new crop–
buying and selling for seed purposes. Sold many carloads to
Henry Ford and the Ford Motor Co. for using in making oil
paint for their automobiles during the 1930’s for their line of
Model ‘A’ Fords. 1944–Became a specialist in the production
of hybrid seed corn. 1982 location–Camden Hog Market–
East edge of Camden, Indiana, at the railroad crossing on
218.”
Talk with Bill Fouts of Galveston (Cass Co.), Indiana.
1999. May 14. Bill is the grandson of Finis Fouts. The Soy
Seed Company is now owned by Select Seeds in Camden;
they are still in business.
Talk with Dolores, wife of Arthur Eggerling, owner of
Select Seeds Hybrids, Inc., P.O. Box 54, Camden, Indiana
46917. Phone: 219-686-2743. 1999. May 18. In 1973 the
Eggerlings bought the company from Virgil Joyce and his
brother. Today they breed and sell only corn–no soybeans.
They have no early documents. The Fouts name no longer
survives as a brand or division within the company.
Talk with Linda Parrot of the Carroll County Recorders
Ofﬁce. 1999. Oct. 7. She thinks that the Fouts brothers sold
Soyland Seeds to Chester Joyce. By 1928 it was renamed
Soy Seed Co. and owned by Roy M. Caldwell and Chester
Joyce, both of whom are now deceased. Address: Local
Librarian, Camden, Indiana.
4045. Swern, Daniel. ed. 1982. Bailey’s industrial oil and fat
products. 4th ed. Vol. 2. New York, NY: John Wiley & Sons.
xi + 603 p. Index. A Wiley-Interscience Publication.
• Summary: Contents: 1. Hydrogenation, by R.R. Allen. 2.
Fat splitting, esteriﬁcation, and interesteriﬁcation, by N.O.V.
Sonntag. 3. Extraction of fats and oils, by F.A. Norris. 4.
Reﬁning and bleaching, by F.A. Norris. 5. Cooking oils,
salad oils, and salad dressings, by R.G. Krishnamurthy.
6. Miscellaneous oil and fat products, by M.W. Formo. 7.
Analytical methods, by N.O.V. Sonntag. 8. Environmental
aspects of animal and vegetable oil processing, by G.N.
McDermott. Address: Fels Research Inst. and Temple Univ.
4046. Nisshin Oil Mills, Ltd. 1983. [Cosmetics containing
partially hydrolyzed soybean proteins]. Japanese Patent
8,310,512 A2. 5,810,512. Jan. 21. 5 p. Application ﬁled 9
July 1981. [Jap]*
Address: Japan.
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4047. Szuhaj, B.F. 1983. Lecithin production and utilization.
J. of the American Oil Chemists’ Society 60(2):306-09. Feb.
[3 ref]
• Summary: Contents: Abstract. An introduction to lecithin:
Deﬁnition, availability, sources, composition. Manufacture of
crude lecithin: Six categories of upgraded lecithin products
(clariﬁed, ﬂuidized, compounded, hydroxylated, deoiled,
fractionated). Manufacturing/quality impact: Soybean
growing conditions, harvesting time, bean storage, extraction
of crude oil, crude oil storage, degumming conditions, wet
gum storage (use of dilute hydrogen peroxide), bleaching/
color control, drying lecithin, storage and handling.
Utilization of lecithin: Multifunctional properties
(emulsifying, antispatter, instantizing/wetting/dispersing,
release/parting agent, viscosity modifying, and diet
supplementing), functions of lecithin in food systems (in
margarine, in chocolates, caramels and coatings, in instant
foods {such as cocoa powders, breakfast drinks, coffee
whiteners}, in bakery products {such as breads, rolls,
doughnuts, cakes, cookies, pastries and pies}, in natural and
imitation cheeses, in meat and poultry glazes, pet foods and
bacon, in dairy and imitation dairy products, in spreads and
salad products, as a packaging aid, on processing equipment
{such as frying surfaces, extruders, conveyors, broilers}).
In the early 1950s, there was interest in lecithin as
cholesterol-lowering agent. Yet no conclusive evidence has
been found. “Today’s interest in lecithin is in the area of
aging and memory.”
Non-food utilization–industrial applications (in
cosmetics, in pharmaceuticals, in coatings and paints, in
plastics and rubber molding, in the paper and ink industry,
masonry and asphalt products, in metal processing, in animal
feeds and pet foods).
A portrait photo shows B.F. Szuhaj. Address: Central
Soya Co., P.O. Box 1400, Fort Wayne, Indiana.
4048. Shurtleff, William; Aoyagi, Akiko. 1983. History of
soy lecithin. Soyfoods Center, P.O. Box 234, Lafayette, CA
94549. 31 p. March 30. Unpublished typescript. Available
online at www.soyinfocenter.com.
• Summary: Note: A comprehensive, greatly expanded
edition of this book was published in free digital format on
Goggle Books in 2016.
A comprehensive history of the subject. Contents:
Part I: What is lecithin? Basic deﬁnition. Etymology and
nomenclature. Manufacture. Varieties of lecithin and
their composition. Natural sources of lecithin. Functional
properties. Food uses. Therapeutic uses. Nonfood and
industrial uses. World production. Part II: History of soy
lecithin in Europe. Early research (pre-1900). 1900-1939.
1940-1983. Part III: History of soy lecithin in the United
States. 1923-1939. U.S. research on the therapeutic value
of lecithin. The U.S. lecithin industry and market. Part IV:

History of soy lecithin in East Asia.
“The ﬁrst soy lecithin appeared on the U.S. market in
1929, having been imported from Germany (Eichberg 1942)
by American Associated Co. (Atlanta, Georgia), one of the
founders of American Lecithin Co. (ALC). For the next ﬁve
years, all the soy lecithin used in the U.S. was imported from
Germany and Denmark (Horvath 1933). Aarhus Oliefabrik
made lecithin in Denmark and exported it to the USA via
Fries Bros., New York. In 1932 Schweiger was issued a U.S.
patent (No. 1,892,588. Dec. 27) for producing a light-colored
lecithin by bleaching it with hydrogen peroxide, a process
that is still widely used.
“One organization that pioneered in the introduction of
lecithin to the U.S. was the American Lecithin Corporation.
It so happened that James W. Conway, mentioned above
for his early interest in lecithin and attempt to start a plant,
rented ofﬁce space in a building owned by American
Associated Companies (AAC), a mini-conglomerate in
Atlanta. In about 1929 he started discussing his ideas with
AAC, which contracted Mühle, Hamburg, and assigned
Joseph Eichberg, an AAC employee, to work on the project.
In 1929 Eichberg and Bruno Rewald from Hansa Mühle
traveled the U.S. together, checking out prospects. In about
1930 American Lecithin Corporation was incorporated in
Atlanta, with Joseph Eichberg as president; most of the stock
was owned by AAC, but Hansa Mühle may have owned
a small portion. As the exclusive U.S. representative of
Germany’s Hansa Mühle, ALC acquired rights under the
key lecithin patents from Hansa Mühle (then the leading
lecithin producer in Germany and owner of patents granted
to Bollmann, Rewald, and others), and prepared to grant
licenses on the patents and lease the equipment to American
companies interested in manufacturing lecithin in America.
ALC also imported and marketed lecithin during this period
but it did not manufacture of lecithin.
“Commercial production of lecithin began relatively late
in the U.S., which is not surprising when it is recalled that
the soybean crushing and reﬁning industries did not really
begin their takeoff until the mid-1930s. In 1934 the Archer
Daniels Midland Company (ADM), at their plant in Chicago,
Illinois, became the ﬁrst in America to Manufacture soy
lecithin. Made under license under the Hansa Mühle patents
via ALC, this was also the ﬁrst commercial lecithin of any
type made in America. The next year the Glidden Company,
again under license from ALC, began making soy lecithin
at their solvent extraction plant in Chicago. In 1934-35
ALC was reorganized as the American Lecithin Company to
promote the promote the production and sale of lecithin in
the U.S. and to give the major manufactures a major share of
the ownership. The stockholders of the new ALC were ADM,
Glidden, Hansa Mühle, American Lecithin Corporation and
Aarhus Oliefabrik, the Danish producer. The various patent
positions were reconciled. Joseph Eichberg was president
of the new ALC and Adrian D. Joyce, then president of
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Glidden, was Chairman of the Board. The new company
was charted in Ohio, where laws were favorable and
Glidden’s legal staff was located, but Eichberg and working
headquarters were located in New York. ALC now had two
main sources of income: royalties from patents licensed and
proﬁts from sale of lecithin purchased from licensees. Ross
and Rowe, later acquired by ADM, were active in selling for
the new company.”
“Glidden ﬁrst began to market its own lecithin in 1946
(Soybean Digest 1946) and ADM followed suit in about
1950, when it stopped selling though ALC. ALC went its
own way too; in 1947 it ﬁrst started to do some of its own
additional processing and reﬁning of lecithin, making various
specialty products, as for bakers and others. After severance
of marketing ties with Glidden and ADM, ALC continued
to license others to manufacture lecithin under some of the
patents and then bought lecithin from them and marketed
it. In about 1959 Eichberg and ALC moved back to Atlanta
and organized a new corporation. Today ALC is still active
buying and selling lecithin and making some compositions
of their own, though all the early patents have, of course,
expired.” Address: Lafayette, California. Phone: 415-2832991.
4049. Erickson, D.R. 1983. Intriguing soy oil uses. J. of the
American Oil Chemists’ Society 60(3):512. March.
• Summary: “The American Soybean Association’s Dave
Erickson shared some of the more intriguing potential
inedible uses of soy oil with Illinois farmers attending
a January clinic on use of vegetable oils as carriers for
herbicides and pesticides... Erickson listed physical and
chemical characteristics of soybean oil that made it suitable
for use as a carrier for agricultural chemicals.” Evidence
shows that vegetable oil can be used as a carrier to permit
reduced application rates of herbicides and pesticides.
Soy oil or lecithin can be used in grain elevators to
knock down potentially explosive dust. Address: American
Soybean Assoc., St. Louis, Missouri.
4050. Reeve, Stewart. 1983. Soy oil and herbicide–Will they
mix? Combination stirs controversy. Soybean Digest. March.
p. 6-8.
• Summary: Yes, they mix nicely and with some read
advantages. “In recent months the use of soy oil with
pesticides has become one of agriculture’s hottest topics.
The use of soy oil “promises to revolutionize herbicide
application, aid in cutting herbicide costs, and help remove
the worldwide [soy] oil surplus contributing to lower bean
prices.
Soy oil typically replaces “petroleum in crop oil
concentrates. There, soy oil seems a certainty because it
lacks the toxicity and volatility of petroleum. Result: Soy
oil should offer more uniform coverage and longer residual
effects for the herbicide.

“Soy oil as a crop oil has another plus. It can move into
commercial channels without undergoing EPA scrutiny.”
Steve Plonski of Belle Plaine, Minnesota, uses soy oil
with herbicides. He generally uses about 3½ gallons of water,
a pint of Basagran or Blazer weed-killer, a pint of vegetable
oil and a wetting agent. He uses a little more soy oil when he
has tougher weed problems–as with cocklebur.
4051. Baker, E.C.; Brown, R.L. 1983. A coalescer for
soybean emulsions. J. of the American Oil Chemists’ Society
60(4):851. April. [2 ref]
• Summary: A simple device was designed, consisting of
alternate layers of absorbent cotton supported on ﬁberglass,
that accelerated the coalescence of oil droplets from an
emulsion of soybean oil in aqueous isopropyl alcohol.
Separation was generally complete in 90 minutes or less.
Address: Northern Regional Research Center, Peoria, Illinois
61604.
4052. Peterson, C.L.; Wagner, G.L.; Auld, D.L. 1983.
Vegetable oil substitutes for diesel fuel. Transactions of the
ASAE 26(2):322-27, 332. March/April. [25 ref]
• Summary: Contents: Introduction. Review of the literature
(References to vegetable oil as a potential diesel fuel have
occasionally appeared in the literature since 1900 with
many different types of oil being mentioned. However, not
until the energy crisis of 1974 was there serious interest in
the subject). Procedure. Results and discussion: chemical
properties, physical properties. Short term performance tests.
Long term engine screening tests: tractor demonstration.
“Conclusions and observations: While vegetable oil
cannot yet be recommended as a fuel for general use,
considerable progress in utilization has been made.” Six
speciﬁc conclusions and observations resulting from this
study are given. Address: 1. Prof.; 2. Scientiﬁc Aid. Both:
Agricultural Engineering Dep.; 3. Prof., Plant and Soil
Sciences Dep. All: Univ. of Idaho, Moscow, ID 83843.
4053. MacKay, I.B. (Mrs.). 1983. Re: History of Soya Foods
Ltd. Letter to William Shurtleff at Soyfoods Center, May
24. 3 p. Typed, with signature on letterhead. Plus many
photocopies of early ads. [5 ref]
• Summary: “Unfortunately, we could not ﬁnd any evidence
that Dr. Chas. E. Fearn was in any way connected with our
company... Soya Foods Ltd. was formed on 6 Feb. 1933.
The partners in the business at the time were the Ferree
brothers, who were of Dutch extraction. Prior to that date,
there are newspaper cuttings referring to 1929 and 1930 and
mentioning that ‘a company was formed for the production
of Dr. Berczeller’s soya ﬂour in this country’–The Soya
Flour Manufacturing Co. Ltd. of 7 Mincing Lane, London
E.C.3–and ‘a large and well-equipped factory has been
erected where large scale production can be effected.’ Thus,
Dr. Berczeller’s Soyolk, soya ﬂour, was hailed as “The Great
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New National Food” and The Soya Flour Manufacturing
Co. Ltd. was the ﬁrst in this country to introduce soya and
its beneﬁts to the nation... In 1930 a book was published, by
C.J. Ferree (later one of the Directors of Soya Foods Ltd.),
‘The Soya Bean and the New Soya Flour.’
“In 1933, The Soya Flour Manufacturing Co. Ltd.
changed its name to Soya Foods Ltd... In September 1941
it moved to new ofﬁces at Boreham Holt, Elstree, with the
mills at Rickmansworth, Hertfordshire. The mill was a small
plant and during the war years beans were rationed and all
supplies came from the then Oil and Fats Division of the
Ministry of Foods. This control still existed up to 1952.
“Mr. J.C. Ferree was the Chairman and Managing
Director of Soya Foods Ltd. for 19 years. He left the
company in March 1952 to work on other projects. He was,
in his Soya Foods days, a founder of the Soya Overseas
Development Co. which was composed of practically all the
soya manufacturers in Britain. He was also the originator
of ‘Soylac’ and an author of many books and articles on the
soya bean.
“Soya Foods Ltd. offered products like ‘Soyolk’–the
pioneer edible soya ﬂour for all foods, ‘Diasoy’–the special
enzyme-active soya ﬂour for bread and, ‘Soypro’–the fat
reduced soya ﬂour... ‘Soylac’ was another product and it
was a milk like powder for use in cakes and confectionery.
‘Proton’ appeared in advertising in 1946 as processed
powder for foodstuffs, ice cream, etc. ‘Soylac’ was last
produced in 1952.
“During the war soya became one of the most important
foodstuffs, being used widely in bread and sausages
as a substitute for meat. Soya also gained vast military
importance both as a foodstuff... and as a component
for explosives and other war chemicals which were
manufactured from it...
“Soya Foods Ltd. was purchased by Spillers Ltd.
in 1945 (and is still part of the Group) and moved to
its new address at 40 St. Mary Axe, London EC3, with
manufacturing works still at Rickmansworth, Herts.
“Products were being added to the range. ‘Vitasoy’–
mentioned in the advertising in 1948 was a dehydrated,
pasteurised and vitaminised infant and vegetarian food.
‘Colmiks’–ice cream powder, appeared in 1949, ‘Soyzipan’–
cake topping and ingredient for making macaroons etc., in
1950. Other products were ‘Hot-Mix’–complete ice cream
powder.
“In the 1950s, Soya Foods Ltd. expanded further with
a new plant in Cardiff. Extracted soya bean meal, defatted
soya ﬂour and de-gummed soya bean oil were added to its
products.
“Prior to 1952 the Board of Directors were J. Twomney,
J.C. Ferree, Mr. Laycock and David James. Mr. Laycock
was the Technical Director and assisted in the erection of the
Cardiff plant.
“In January, 1956 the plant was relocated to

Bermondsey, S.E. London. In 1968 the factory and soya mill
were rebuilt and this modernised factory produces the current
wide range of soya ﬂours and food ingredients.
“Today, Soya Foods Ltd. is a company within the
Dalgety-Spillers Group, and closely linked with Spillers
Milling Ltd., with vast research and development back-up at
the Group’s laboratories in Cambridge.
“The Head Ofﬁce is at New Malden House, 1 Blagdon
Road, New Malden, Surrey, where the Directors and
Sales Administration are situated. Production is located in
Bermondsey and local depots are strategically placed around
the UK to back up the National sales team.
“The Company specializes in the manufacture and
sale of soya ﬂours and baking improvers and believes in
operating with a strong technical bias, and the strength and
beneﬁt of this can be seen in the quality and sophistication
of the products. A major contributor to this is the RTC (The
Research and Technology Centre), where all research and
development is centered. The RTC occupies a three-acre site
in Cambridge and employs 180 people with professional
qualiﬁcations and experience in a wide range of skills and
disciplines.
“Today, Soya Foods Ltd. sells sophisticated bread
improvers which fulﬁll the requirements of the modern
processes used in bread and morning goods production. The
product range is vast, and it includes all purpose improvers,
specialist improvers and now bakery concentrates, together
with ingredients for ﬂour confectionery.
“Ongoing product development ensures new ingredients
being developed all the time. Soya Foods Ltd. now sells
specialized ingredients, including Soyolk, to many parts of
the food manufacturing industry.”
Following this information are 6 pages of photocopies
of early articles and advertisements (starting in Feb. 1929)
about the Company. Address: Business Development Asst.,
Soya Foods Ltd., New Malden House, 1 Blagdon Road, New
Malden, Surry KT3 4TB, England. Phone: 01-949-6100.
4054. SoyaScan Notes. 1983. Honeymead’s production of
defatted soy ﬂours and ﬂakes (Overview). May 24. Compiled
by William Shurtleff of Soyfoods Center.
• Summary: According to Ed Senska, Honeymead makes no
soy grits. Production of defatted ﬂours and ﬂakes (in million
pounds) is as follows: 1978–558. 1979–736. 1980–572.
1981–616. This ﬂour sells for $0.130 to $0.131/lb.
Update: 19 Aug. 1986. Honeymead is still making
defatted ﬂour and ﬂakes; the company makes no textured soy
products. The selling price is still $0.13/lb. Some of these
products go into milk replacers. They sell a very, very small
amount to the plywood industry for use in glues.
4055. Vegetarian Times. 1983. Would you put a soybean in
your tank? May. p. 8.
• Summary: Volkswagen of Brazil has just completed
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successful road tests on four 13-ton diesel trucks that
ran on 100% soybean oil. The tests showed that soy oil
burns cleanly, is as rich in energy as diesel fuel, and gives
off only an innocuous smell rather like that of hot oil
sizzling in a frying pan. The idea of using vegetable oils
as fuel substitutes is not new. Some 5% of auto fuel in the
Philippines, for example, comes from coconut oil.
4056. Power, Christopher. 1983. Fat in the ﬁre. Forbes
131:121-22. June 6.
• Summary: The basic problem with soybeans is that they
are essentially a poor man’s food. “In every country where
soybeans are a staple, demand drops as incomes rise.” Cheap
petroleum after World War II ended the demand for soybean
oil in non-food industrial products. But now soybean oil
is nearly competitive again with petroleum. If you add
hydrogen to soybean oil, you get a high yield of fatty acids,
those long carbon chains that give soaps, detergents, and
plastics their adhesive quality. New potential uses: As a
pesticide carrier, for grain dust control, and as a specialty
chemical (the fatty acids have already been added to
polyvinyl chloride to make plasticizers). Its main competitors
are tallow and palm oil, which sells for less.
4057. Foley, Terrence B. 1983. Work with soybeans and
soyfoods in China (Continued–Part II) (Interview). In:
William Shurtleff. 1983. Log of Soyfoods Research Trip to
China and Japan: 29 May to 10 July. Lafayette, California:
Soyfoods Center. 117 p. See p. 27-28. Unpublished
manuscript.
• Summary: Continued. Soy oil: 90% is degummed crude,
packed in 55 gallon drums and distributed by trucks.
Shanghai is the leading center of oil reﬁning. Only 20% of
China’s internal is solvent extracted; the rest is expelled.
Largest plant is 350 tonnes/day, solvent extracting. Most are
50-150 tones/day. Oil is rationed. In retail shops it’s pumped
out of 55-gallon drums into your personal bottle, about 1
liter/month. Only about 5-10% of all soy oil in China is
reﬁned, and much of that by commercial crushers.
People in Northeast China and Shanghai like soy oil
especially. Canton only uses peanut oil. It’s also a function
of price. After reﬁning, they make margarine, shortening,
and dressings in Shanghai. In China, there is a problem with
sickness from eating raw veggies in salads.
The Chinese are extremely conservative with food. They
do not like foreign food. During his soymilk tour to Japan,
the group ate no Japanese food at all on the trip. They found
a Chinese restaurant for every meal!!!
Do the Chinese prefer reﬁned soy oil to crude?
In 1997, the U.S. Wheat Association built a full-scale
bakery in China. Ed Quinones and Dennis Blankenship
were very excited about the potential of soymilk worldwide.
Quinones is the regional manager for Asia and Latin
America. He is Terry’s boss. A 6 man team & the American

Soybeans Association agreed to build China a soymilk pilot
plant. Now, they want a big one, with one factory equaling
2,000 L/hr. Mr. Pan thinks 2,000 L/hr is the ideal plant size.
The China soybean embargo also affects the ability to raise
funds for the Chinese market. Everyone likes the idea but
doesn’t have the money beyond $30,000 for the demo plant.
Cyrus Eaton’s company pioneered trade with the
Communists. It got together with Farmland, the largest
agricultural co-op in the USA. Gene Vickers and Bob
Bergland of Farmland-Eaton (in Crystal City, Virginia) are
working on the Manchuria plant project. He is concerned that
they may not be up to it. He hears that it’s off.
Question #8. No idea; total blank. Only 5% of the
soybeans in China are used for feed. There is a lot of urease
and soybean trypsin inhibitors. A little soybean meal is still
used for fertilizer. Most solvent extraction is done with
variants of the Rotocel design, not the Desmet.
Question #13. Everyone fries everything, like doufu and
soy sauce. There is a great need for milk. Soy ﬂour won’t
succeed until the Ministry of Commerce does better toasting
or does subsequent toasting in food plants. There is great
potential in China for tofu and soymilk. The Chinese system
“falls apart in the middle from bureaucratic sludge.”
There are no trade associations in the Chinese soyfoods
industry; this is one reason for the slowness to modernize.
The Chinese don’t know much about soy protein isolates
and concentrates, but they are convinced they can be used
to advantage. They want to make them in China, not import
them. They aren’t sure which applications are best. There are
lots of applications for tofu and soymilk production. USA
uses concentrates and isolates in modern foods; China has no
modern foods.
Alfa-Laval. The concept of offering soymilk to Beijing
on a 1 year trial basis is still under discussion and isn’t yet
ﬁnalized. John Wilson will decide. It’s probably about 500
liters/hr, not 2000 liters/hr. It’s not yet in the bag, at all.
That project will not obviate the need for the American
Soybean Association’s $30,000 pilot plant. In Shenyang
and Shanghai, he’s not sure whether or not Alfa-Laval has
contracts, but they have made some progress. These are
autonomous municipalities, so they have their own funds.
The crux of the American Soybean Association’s
programs are teams and technical travel. Terry wants to draw
more on East Asian trips. Countries are at various stages of
development here, but the Chinese have no interest in low
level technology. All third world countries must have the
best, yet they espouse self-sufﬁciency, not small-is-beautiful.
They eschew foreign or traditional things.
Soybean acreage in China: Heilongjiang. World Bank.
Heilongjiang is reducing soybean acreage by 20%.
Exports from China: Exported meal. Low price, low
quality. The cost of U.S. soybeans delivered to South China
is probably less than the cost of soybeans “imported” from
Heilongjiang.
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The Chinese have never imported much U.S. soybeans,
around 500,000 tonnes maximum. They cut this off after the
textile quotas squabble, only because it wasn’t important to
them. This is a symbolic gesture. They could do without it.
Terry expects they will be a net soybean importer over the
next 5-10 years. Brazil has no export ofﬁce in China, but
does have a few traders.
Terry does not know how much soybeans are grown on
the banks of rice paddies or about the Jilin seminar, as he
was not invited. He’s not interested in Chinese expansion of
soybean production and, like Susan, does not think it will
expand much.
American Soybean Association dispenses technology;
China must receive and implement it.
In Beijing, the Chinese eat fermented black soybeans
when they have a fever.
The word for “soybean” is da dou, not huang dou. Da
dou fen refers to soy meal and cake. Dou bing is soybean
cake.
The American Soybean Association (ASA) is like an
agricultural extension ofﬁce. They dispense publications and
do translations.
Foley does not now get Soyfoods magazine. What a
shame.
American Soybean Association is committed to
upgrading Chinese soybeans and animal technology.
There is a 25% discount on books bought by Foley from
us. Send him a list of all of our books and check history
materials.
Foley would like Leviton to come to China when he
visits East Asia but visas are nightmarish to get, as are hotel
reservations.
The tofu and soymilk production plant in Tientsin
(which is Peking’s port) is under the Ministry of Commerce.
Also, there are oil plants in the southern suburbs.
We talked for a long time about the need for a Soyfoods
Industry Directory in China, giving names, addresses, phone
numbers, and key contact people of major organizations
or researchers involved actively with soyfoods. We made
a sample table of contents. Terry will follow up on this.
Perhaps give it to Beth as a project. I met Beth in the Beijing
Hotel that night and we discussed it. Address: Director,
China Ofﬁce, American Soybean Assoc.
4058. Bryan, Ford R. 1983. Dearborn’s Chemical Park. III.
The Carver Food Laboratory. Dearborn Historian (The) No.
3. p. 90-97. Summer. [23 ref]
• Summary: A good overview of Henry Ford’s work with
soybeans starting in about 1930 when Robert Boyer was
brought to Dearborn to work at Greenﬁeld Village and put
in charge of the Chemical Plant. Ford’s stated objective was
to “ﬁnd industrial uses for farm products.” “Mr. Boyer’s
summary of the ﬁrst year accomplishments describes work
extracting oils from orange peels and furfural from garbage,

as well as work on wheat, soybeans, and carrots. Boyer’s
1931 summary report [i.e. report of work conducted during
the year 1931, written in Jan. 1932] was sent to Mr. Ford
at Fort Myers, Florida... In a separate building near the
Engineering Laboratory in Dearborn, Dr. Edsel Ruddiman,
Henry’s boyhood schoolmate, was working with wheat,
soybeans, carrots and tomatoes to ‘make milk without a
cow.’
“In 1932 [sic, Dec. 1931] Mr. Ford issued orders to
concentrate on the soybean. His tractors began to plant and
harvest thousands of acres. In a 25-acre ﬁeld on Greenﬁeld
Village property some 500 experimental varieties of
soybeans were grown. In Sept. 1932 Dr. Ruddiman and
Mr. Boyer attended the American Soybean Association
convention in Washington, DC. That year the Village
Chemical Plant was extracting 6 tons per day of soybean oil.
The Rouge plant started with 24 tons a day, followed by the
Milan and Saline plants. These industries utilized the oil in
making paints and plastics. The small Village Plant led the
parade, however, with soybean milk, bread, ice cream, and
an experimental plastic car (chassis excluded). The soybean
foods became standard fare at the Ford plant cafeterias and at
Ford Hospital. The ice cream–most delicious–was for years
sold as Del(icious) Soy(bean) Topping” [i.e. Delsoy Topping;
actually it was a soy-based whipped topping, not an ice
cream].
Ford had known of the work of Dr. George Washington
Carver since about 1910 but they probably ﬁrst met in
1936 at the Second Dearborn Conference of the National
Farm Chemurgic Council. Both were vegetarians with
similar interests, and ﬁrm believers in natural foods. Dr.
Carver’s assistant, Mr. [Austin W.] Curtis, spent the summer
(ca. 1940) working with Robert Boyer in The Soybean
Laboratory.
In July 1942 Dr. Carver came to Dearborn and dedicated
the “Nutritional Laboratory” of the Ford Motor Co. It was
in the old Water Works building. Soon the laboratory, with
its eventual 25 people under Mr. Robert A. Smith, went
into volume production of soybean milk and ice cream. On
5 Jan. 1943 Dr. Carver died in Tuskegee, Alabama. The
Nutritional Laboratory, soon better known as the Carver
Laboratory, operated for at least a while after 1945, when
Robert Smith left to go into business for himself, and Clem
Glotzhober took charge. After Mr. Ford died on 7 April 1947,
the building was again essentially abandoned. Address:
Dearborn, Michigan.
4059. Bryan, Ford R. 1983. Dearborn’s Chemical Park. III.
The Carver Food Laboratory. Dearborn Historian (The) No.
3. p. 90-97. Summer. [23 ref]
• Summary: A good overview of Henry Ford’s work with
soybeans starting in about 1930 when Robert Boyer was
brought to Dearborn to work at Greenﬁeld Village and put
in charge of the Chemical Plant. Ford’s stated objective was
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to “ﬁnd industrial uses for farm products.” “Mr. Boyer’s
summary of the ﬁrst year accomplishments describes work
extracting oils from orange peels and furfural from garbage,
as well as work on wheat, soybeans, and carrots. Boyer’s
1931 summary report [i.e. report of work conducted during
the year 1931, written in Jan. 1932] was sent to Mr. Ford
at Fort Myers, Florida... In a separate building near the
Engineering Laboratory in Dearborn, Dr. Edsel Ruddiman,
Henry’s boyhood schoolmate, was working with wheat,
soybeans, carrots and tomatoes to ‘make milk without a
cow.’
“In 1932 [sic, Dec. 1931] Mr. Ford issued orders to
concentrate on the soybean. His tractors began to plant and
harvest thousands of acres. In a 25-acre ﬁeld on Greenﬁeld
Village property some 500 experimental varieties of
soybeans were grown. In Sept. 1932 Dr. Ruddiman and
Mr. Boyer attended the American Soybean Association
convention in Washington, DC. That year the Village
Chemical Plant was extracting 6 tons per day of soybean oil.
The Rouge plant started with 24 tons a day, followed by the
Milan and Saline plants. These industries utilized the oil in
making paints and plastics. The small Village Plant led the
parade, however, with soybean milk, bread, ice cream, and
an experimental plastic car (chassis excluded). The soybean
foods became standard fare at the Ford plant cafeterias and at
Ford Hospital. The ice cream–most delicious–was for years
sold as Del(icious) Soy(bean) Topping” [i.e. Delsoy Topping;
actually it was a soy-based whipped topping, not an ice
cream].
Ford had known of the work of Dr. George Washington
Carver since about 1910 but they probably ﬁrst met in
1936 at the Second Dearborn Conference of the National
Farm Chemurgic Council. Both were vegetarians with
similar interests, and ﬁrm believers in natural foods. Dr.
Carver’s assistant, Mr. [Austin W.] Curtis, spent the summer
(ca. 1940) working with Robert Boyer in The Soybean
Laboratory.
In July 1942 Dr. Carver came to Dearborn and dedicated
the “Nutritional Laboratory” of the Ford Motor Co. It was
in the old Water Works building. Soon the laboratory, with
its eventual 25 people under Mr. Robert A. Smith, went
into volume production of soybean milk and ice cream. On
5 Jan. 1943 Dr. Carver died in Tuskegee, Alabama. The
Nutritional Laboratory, soon better known as the Carver
Laboratory, operated for at least a while after 1945, when
Robert Smith left to go into business for himself, and Clem
Glotzhober took charge. After Mr. Ford died on 7 April 1947,
the building was again essentially abandoned. Address:
Dearborn, Michigan.
4060. Davis, Rusty. 1983. Ford Motor Company village
industries. I and II. V-8 Times 20(4):24-29. July/Aug;
20(5):28-34. Sept/Oct.
• Summary: Discusses 18 of the 24 village industries

developed by Henry Ford to keep farmers proﬁtably on their
farms. A man would be able to farm in the summer and work
in a factory in the winter. The ﬁrst village industry to start
production, Northville, began on 20 March 1920. The village
industries connected with soybeans include Tecumseh/
Hayden Mills (started 1935; cleaned and stored soybeans),
Saline (started early 1938; soybean extraction), and Milan
(started April 1938; soybean extraction, ignition coils,
ammeters). Page 24 shows a 1942 map of all these industries
in Michigan. At least one photo is given of each site as it
currently appears. Many of the sites were originally grist
mills; Ford installed a waterwheel and hydroelectric power
was used to run the factories.
The site at Saline, located near the headwaters of the
Saline River, had supported a grist mill for years prior to
Ford’s purchase of the plant in 1934; it was his eleventh
Village Industry. A complete renovation was executed, a
waterwheel capable of producing 80 h.p. installed, and a
new building was constructed behind the original structure.
Soybean extraction equipment from the Rouge was then
installed...
“The extraction equipment was installed in the newly
constructed building and was capable of handling 1,000
pounds of beans per hour... The oil was recovered from the
solvent by evaporation. Ten tons of soybeans yielded 500
gallons of oil as well as 15,000 pounds of soy ﬂakes. The oil,
which is 18% of the ﬂake, was sent to the Rouge for various
uses. The ﬂakes, reduced to meal, were used in the Rouge
foundry as a casting core binder. Any excess meal was sold
through feed and grain dealers for livestock feed.
“In 1940, Ford began to experiment with soybean water
paint. After the development of a successful formula, Ford
started regular production. This was not the soybean-derived
paint used in automotive ﬁnishes, but was sold and used for
painting buildings, etc.
“Ford usually employed an average of 19 employees at
Saline and they all had the opportunity to farm Ford parttime gardens outside the plant. After production ceased in
1946, the property was sold. The original grist mill building
is currently being used for a furniture store. The extraction
building, with its beautiful natural pine interior, is owned by
the same people and is rented out wedding receptions and
parties.” Photos show: (1) The original 3-story building at
Saline with the word “Weller’s” written in large letters across
the front and side. “This building was used to store and clean
soybeans. Also, equipment for soybean water paint was
housed here.” (2) The extraction building, located behind the
original building. “This is where oil was extracted from the
soybeans.”
At Milan, “as at Saline, the beans were cleaned and
ﬂaked in the renovated grist mill and the [solvent] extraction
was done in a specially constructed building.”
Note: Talk with Ron Roller of American Soy Products
(formerly of Eden Foods) in Saline, Michigan. 1991. Nov.
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27. Henry Ford’s soybean oil extraction plant in Saline is
now called Weller’s. Carl Weller, who bought the building
in the mid-1960s, has some knowledge of the history of the
place. Originally it was a ﬂour mill, built in the 1840s. Henry
Ford bought it, built a new foundation, moved the building
onto it, refurbished everything, and improved the millrace.
Carl got rid of the remaining solvent extraction equipment. It
is now an antique shop and a restaurant; people have parties
there. For the last 4-5 years, Ron’s company has had their
Christmas party in the very place where the old oil extraction
used to be located, in the carriage house. Address: 418
Borgess, Monroe, Michigan 48161. Phone: 313-241-7759.
4061. Peterson, C.L.; Auld, D.L.; Korus, R.A. 1983. Winter
rape oil fuel for diesel engines: Recovery and utilization. J.
of the American Oil Chemists’ Society 60(8):1579-87. Aug.
[25 ref]
• Summary: An early publication by this group. The
main oils tested are sunﬂower oil, linoleic safﬂower, oleic
safﬂower, winter rape (Brassica napus L.), and spring rape.
A blend of 70% winter rape oil and 30% No. 1 diesel oil
“has been successfully used to power a small single-cylinder
diesel engine for 850 hours. No adverse wear, effect on
lubricating oil or effect on power output were notes.”
Volkswagen do Brasil (1981) “has tested vegetable
oil in the Volkswagen Passet,... with a 30% salad oil blend
with diesel, 100% salad oil and processed methyl esters of
the vegetable oils. Their tests strongly support the choice of
monoesters, in place of straight vegetable oils, as the best
diesel fuel alternative... Incomplete removal of the catalyst
used in the transesteriﬁcation process can result in severe
system corrosion when the ester is used in the engine” (p.
1584). Address: 1. Dep. of Agricultural Engineering; 2. Dep.
of Plant and Soil Sciences; 3. Dep. of Chemical Engineering.
All: Univ. of Idaho, Moscow, ID 83843.
4062. Soybean Digest. 1983. Soy fuel is risky. July/Aug. p.
9.
• Summary: “After nearly 85,000 miles of road tests
Growmark’s petroleum division says mixing soybean oil
with fuel to power diesel engines is risky.”
In an emergency or shortage situation, a 2:1 blend of
diesel fuel and soybean oil will work, but it increases total
operating costs by about 9 cents per mile when compared
with straight diesel and engine manufacturers are reluctant to
warrant engines to cover vegetable oils. But the study found
no unusual wear of engine parts and no signiﬁcant loss of
power using the fuel blend.
4063. Herald and Review (Decatur, Illinois). 1983. Inventor
sees use for TVP. Oct. 7. p. 14.
• Summary: William T. Atkinson, the inventor of TVP,
retired in 1976 as “senior research chemist for the Decaturbased Archer Daniels Midland Co. At age 72, he is a

consultant to ADM. In 1970, he patented the TVP process...
He later assigned the patent to ADM. Many companies,
including A.E. Staley Mfg. Co., Cargill and Ralston-Purina,
have purchased rights to use the process. The ﬁrst products
using the TVP process were sold in the early 1960s. They
did not become common in grocery stores until the 1970s...
Since about 1950, Atkinson had been researching ways to
convert soybeans into food for human consumption...
“In 1935, the Detroit native went to work for Henry
Ford. He and other researchers in Ford’s Greenﬁeld Village
developed a soybean-based ﬁber which was used for such
products as automobile upholstery, clothing and, during
World War II, felt... The soybean operation, and Atkinson’s
services along with it, were sold in 1943 to The Drackett
Co. and moved to that company’s Cincinnati, Ohio,
facility. Atkinson began working for ADM in 1957 when
it purchased Drackett’s agricultural division. He moved to
Decatur in 1969. Drackett shifted its soybean research efforts
to food applications in about 1950. This was because of the
development of new synthetic ﬁbers which were superior to
soybean-based ﬁber in making clothing and other non-food
products. As a result, Atkinson’s research effort shifted.” A
photo shows Atkinson. Address: 852 Karen Dr., Decatur,
Illinois 62526. Phone: 217-877-9048.
4064. Al-Kahtani, H.A.M.; Hanna, M.A.; Handel, A.P. 1983.
Vegetable oil as a diesel fuel: Seminar III. In: Agricultural
Reviews and Manuals, USDA Agricultural Research Service,
Publication ARM-NC-28. 176 p. ARM-NC-28. See p. 63-70.
Held 19-20 Oct. 1983. [18 ref]
• Summary: The section titled “Effect of water quality on
degumming and stability of soybean oil” (p. 63-70) states:
Most of the hydratable phosphatides can be removed from
the oil by degumming, but the nonhydratable phosphatides
(Ca and Mg phosphatides) remain in the degummed oil.
“Letan and Yaron (1972) reported that the presence of Ca
and Mg in crude and degummed oil prevented complete
elimination of phosphatides by hydration.”
“In conclusion, the oxidative stability of degummed
oil decreased as the metal concentration increased.” When
degumming soybean oil, hard water with levels of calcium
carbonate or magnesium carbonate greater than 150 gm
per liter should not be used. Address: Univ. of Nebraska,
Lincoln, Nebraska 68583.
4065. Clark, S.J.; Wagner, L.; Schrock, M.D.; Piennaar,
P.G. 1983. Methyl, ethyl, and butyl soybean esters as a
renewable fuel for diesel engines. In: Vegetable Oil as a
Diesel Fuel: Seminar III. Peoria, Illinois: USDA, ARS,
Northern Agricultural Energy Center. Agricultural Reviews
and Manuals ARM-NC 28. 176 p. See p. 119-24. Held 19-20
Oct. 1983. [6 ref]
• Summary: “Abstract: Two-hundred hour fuel-screening
tests were performed on a John Deere 4239 TF direct

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1450
injected, turbocharged diesel engine using ethyl, methyl,
and butyl esters of soybean oil as a fuel. An additional 200hour test was performed using Phillips reference diesel fuel
to provide a standard of comparison. Engine performance
tests showed that the ester fuels compared very well with
the diesel reference fuel. Emissions tests showed that
nitrous oxide levels were higher for the ester fuels. Engine
blueprinting and oil tests indicated that wear rates of the ester
fuels were comparable with the diesel reference fuel.”
“Fuel Properties: Transesteriﬁcation is the process of
reacting a triglyceride with an alcohol in the presence of
a catalyst to produce glycerol and fatty acid esters. The
molecular weight of a ‘typical’ ester molecule is roughly
one-third of that of a ‘typical’ soybean oil molecule and has a
much lower viscosity.
“Since the viscosity of the fuel was of prime concern
because of its effect on injector nozzle spray patterns,
extensive viscosity tests were done to determine how much
the transesteriﬁcation process did change the viscosity...”
Address: Agricultural Engineering Dep., Kansas State Univ.,
Manhattan, KS 66506.
4066. Pischinger, G.H.; Falcon, A.M.; Siekmann, R.W. 1983.
Soybean ester as alternative diesel fuel tested in DI enginepowered Volkswagen trucks. In: Agricultural Reviews and
Manuals, USDA Agricultural Research Service, Publication
ARM-NC-28. Vegetable Oil as a Diesel Fuel: Seminar III.
See p. 145-52. Held 19-20 Oct. 1983. [4 ref]
• Summary: “Abstract: Tests with straight methylester of
soybean oil (MESO) in DI-engined VW [Volkswagen] 13ton GVW trucks gave good performance, drivability, and
consumption. High lubricating-oil dilution by unburned
MESO in the unmodiﬁed DI engine demands a lube-oil
drain at 20 per cent of the recommended period for diesel
oil. There are two solutions to minimize the lubricating-oil
dilution in order to permit reaching the recommended lubeoil drain period for diesel oil: minor engine modiﬁcation,
such as changes to the injector characteristics, or the use of
a maximum of 30-per cent volume of MESO in the diesel oil.
“Introduction: Numerous alternative fuels have been
proposed in Brazil to reduce the demand for diesel oil. Both
straight biomass fuels, such as alcohols and vegetable oils,
and their mixtures with petroleum derivatives have been
considered...” Address: 1. Manager of the Research Div.; 2.
Manager of the Applied Research Dep.; 3. Manager of the
Research Dep. of Energy Technology and Alternative Fuels.
All: Volkswagen do Brasil, S.A.
4067. Siekmann, R.W.; Pischinger, G.H.; Joseph, H., Jr.
1983. Nonregulated exhaust emissions of Volkswagen’s
IDI engine fueled with transesteriﬁed or reﬁned soybean
oil either straight or blended with gasoil. In: Agricultural
Reviews and Manuals, USDA Agricultural Research Service,
Publication ARM-NC-28. Vegetable Oil as a Diesel Fuel:

Seminar III. See p. 153-56. Held 19-20 Oct. 1983. [6 ref.
Eng]
Address: Volkswagen do Brasil, S.A.
4068. Siekmann, R.W.; Pischinger, G.H. 1983. Evaluation of
lubricating oil contaminated with small amounts of soybean
oil ester in comparison with normal diesel in operation. In:
Agricultural Reviews and Manuals, USDA Agricultural
Research Service, Publication ARM-NC-28. Vegetable Oil
as a Diesel Fuel: Seminar III. See p. 163-68. Held 19-20 Oct.
1983. [7 ref]
• Summary: “Abstract: DI engine operation with esters of
plant oil as straight fuel results under certain conditions in
an excessive lubricating-oil dilution that may inﬂuence the
lubricating capacity.
“In order to evaluate this occurrence, samples of various
lube-oil/ester mixtures are tested in the Four Ball Tester.
While new lube oil (MIL-L 2104C, API CD, SAE 30)
contaminated with up to 35% of ethylester of soybean oil
showed reduced wear properties, used lube oil containing 5%
of ester demonstrated greater wear.
“Introduction: Plant oils, particularly in the form of
their methyl- and ethylesters, show a high potential for
gasoil substitution. The transesteriﬁcation modiﬁes most
of the fuel-relevant properties of plant oil so that they meet
the most important diesel requirements, specially adequate
viscosities and cetane numbers (1).
“Engines fueled with methylesters showed that
combustion chamber deposits, observed when using
unprocessed plant oils, were practically eliminated. Tests
with the Volkswagen 1.6 liter IDI engine gave totally
satisfactory results (2).” Address: Volkswagen do Brasil, S.A.
4069. USDA. 1983. Vegetable oil as diesel fuel: Seminar
III. Agricultural Reviews and Manuals. USDA Agricultural
Research Service, Publication. ARM-NC-28. 176 p. See p.
65, 119, 153, 163. Held 19-20 Oct. 1983. [130 ref]
• Summary: Contains several sections that mention soybean
oil; each is cited separately. Address: Washington, DC.
4070. Atkinson, William T. 1983. History of work
with soybeans and soyfoods, and the invention of TVP
(Interview). Conducted by William Shurtleff of Soyfoods
Center, Nov. 26. 6 p. transcript.
• Summary: In 1935 he began to work on soybeans with
Robert Boyer under Henry Ford. He isolated proteins
from the soybean and attempted to manufacture Azlon, an
artiﬁcial wool, from spun soy protein ﬁbers. Atkinson did the
developmental work and spun the original soy protein ﬁbers.
Boyer’s work was to maintain the research lab and staff for
Henry Ford, who made his ofﬁce in the building. Henry
Ford at that time was chairman of the board and had a lot of
time to devote to agricultural research. His son, Edsel, was
president of the company.
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From 1935 to 1949 he worked with soy protein ﬁbers
to make fabrics, and developed molded industrial plastics.
In 1949 he made a major switch to developing foods made
from soy protein. Starting in 1949 he developed a food
grade isolated soy protein in powdered form at Drackett.
He thought it was an excellent product with potential
applications in products such as Gerber’s Baby Food,
malted milks, etc. This was the original food-grade isolated
soy protein. After a lot of market research they found that
nobody was interested in a food grade soy protein, even if it
tasted good, and was the right color and price.
Atkinson began to work at ADM in 1957 when ADM
purchased Drackett’s Agricultural Division. In 1958-59
ADM started selling this soy isolate to Consolidated Foods
in Texas; it was quite satisfactory and practical. In about
1959 ADM made the mistake of selling about 25 pounds
of it to some company that was working with Pillsbury to
incorporate soy protein isolate granules into a chili product
for Pillsbury. One year later they received notiﬁcation from
Swift and Ralston Purina that the product could no longer be
patented because a year had elapsed since it was ﬁrst sold.
Discouraged, they began research on other ways of making
foods from defatted soy ﬂakes.
In 1961 he started extruding his isolated soy protein into
plexilamellar material. Initially he used a rubber extruder,
then changed to a plastics extruder. But ADM failed to patent
the extruded isolates since they were basically a commodities
company with little knowledge in this patent area. No patent
attorney or department was connected with the research
group until about 1963.
Work on extrusion of defatted soy ﬂakes started in about
1961.
Note: As of May 1991 William Atkinson was still alive
but he had Alzheimer’s disease and was unable to talk.
Address: 852 Karen Dr., Decatur, Illinois 62526. Phone: 217877-9048.

Products [Protein rinse, Moisturizer, Neutralizer-detangler,
Protein ﬁnishing spray, Styling gel]. Sculpturing glaze,
Designing foam, Styling gel.
Manufacturer’s Name: Soya System.
Manufacturer’s Address: 10734 Trenton Ave., St. Louis,
MO 63131. Phone: 314-428-0004.
Date of Introduction: 1983.
Wt/Vol., Packaging, Price: 4 oz., 8 oz., 16 oz., and 32 oz.
How Stored: Shelf stable.
New Product–Documentation: Leaﬂet sent by American
Soybean Assoc. 1990. Jan. 22. Talk with Jim Costello, owner
and founder. 1990. Jan. 24. These products were introduced
in 1983.

4071. Ju, Nai-hu; Damiano, D.; Shin, C-S.; Kim, N-K.;
Wang, S.S. 1983. Continuous ethanol fermentation of
Zymomonas mobilis using soy ﬂour as a protective agent.
Biotechnology Letters (Kew, England) 5(12):837-42. Dec.
(Chem. Abst. 100:84202m). [25 ref]
• Summary: An “increase of 81.6% in ethanol concentration
and fermentor productivity was obtained due to the addition
of soy ﬂour to a continuous culture of Zymomonas mobilis.”
Address: Dep. of Chemical and Biochemical Engineering,
Rutgers, The State Univ. of New Jersay, P.O. Box 909,
Piscataway, New Jersey 08854.

4075. Bryan, Ford R. 1983. A prized friendship: Henry Ford
and George Washington Carver. Greenﬁeld Village Herald
(Dearborn, Michigan) 12(2):90-95.
• Summary: “Beginning in 1937 and continuing until
Carver’s death in 1943, the two men maintained a
correspondence on a variety of subjects.” Their letters are
now in the Ford Archives and Research Library in Dearborn,
Michigan. In 1896 Carver became the ﬁrst black person to
graduate from Iowa State University. His thesis was titled
“Plants as Modiﬁed by Man.” The Tuskegee Institute in
Alabama was organized in 1881 by Booker T. Washington to
offer practical education for black students. As head of the
Tuskegee Research and Experiment Station at the Tuskegee
Institute, Carver revolutionized Southern agriculture while
earning a worldwide reputation. In 1906, when the boll
weevil struck the cotton crop, Carver recommended peanuts
as a replacement crop.

4072. Coco, C.E. 1983. Modiﬁed soy protein: Tools for
controlling coating properties. In: Tappi Coating Conference
Preprints. *
4073. Product Name: Soya System Professional Hair Care

4074. American Soybean Assoc. 1983. Soybean oil can keep
down dust at grain elevators. Checkoff Successﬁle. Dust
Suppressant #2003. 2 p.
• Summary: Problem: Air-borne dust can combine with
oxygen, a conﬁned space, and a spark to cause disastrous
elevator explosions. “Minute applications of soybean oil
to grain can suppress dust and help prevent explosions.
But only initial research had been done on this new use for
soybean oil.
“Program: The American Soybean Association in
conjunction with the National Grain and Feed Association
(NGFA) and the U.S. Grain Marketing Research Laboratory
organized and coordinated continued research on soybean
oil’s use as a dust suppressant.”
Since 1980, more than 92 grain elevator explosions have
killed 35 people and resulted in 160 injuries. The potential
demand for soybean oil as a dust suppressant could well
exceed 110 million lb a year once research is completed.
Note: This is the earliest English-language document
seen (Feb. 2010) that contains the term “dust suppressant”
in describing a new use for soybean oil. Address: St. Louis,
Missouri.
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“Meanwhile Ford, having gone on to increasing success
as an industrialist, became fearful that the automobile which
he had helped spread far and wide had destroyed many of the
traditional values to which he was committed. He therefore
started on the course that in 1929 led to the establishment
of The Edison Institute, comprising Henry Ford Museum
and Greenﬁeld Village. Within the village grounds, he built
a chemical laboratory and a greenhouse with the objective
of ﬁnding ‘industrial uses for farm products.’ Robert Boyer
was put in charge of what was called the Chemical Plant.
In his account of the plant’s ﬁrst year of operation in 1931,
Boyer mentioned the extraction of oils from orange peels,
and furfural–a liquid aldehyde–from garbage, as well as
experiments with wheat, soybeans, and carrots.
“... in a building near the Engineering Laboratory in
Dearborn, Dr. Edsel Ruddiman, Ford’s boyhood schoolmate,
was experimenting with wheat, soybeans, carrots, and
tomatoes in an effort to ‘make milk without a cow.’
“In early 1932, Ford issued orders to concentrate on
the soybean. His tractors began to plant thousands of acres.
In a 25-acre ﬁeld on Greenﬁeld Village property, some 500
experimental varieties of soybeans were grown. That year the
village chemical plant extracted six tons per day of soybean
oil, using it to produce soybean bread, milk, butter, ice
cream, and an experimental plastic car (chassis excluded).”
Carver’s extremely competent research assistant was Austin
W. Curtis, Jr.
In 1937 Ford and Carver ﬁrst met; Carver spoke at
the meeting of the National Farm Chemurgic Council in
Dearborn. In March 1938 Ford made his ﬁrst of several
visits to Tuskegee. After the Fords visited Carver in March
1940, Carver wrote Mrs. Ford and sent her samples of some
meatless soy-based gravies he had developed. “I made this
same gravy substituting the soy beans. I ground them up
very ﬁne and made a very rich milk, and to one pint of this
milk I used a tablespoon of soy bean oil. This was cooked
down until it creamed, became thick like the richest creamed
chicken gravy.
“I hope you and Mr. Ford will try these gravies. They
are so rich in protein and other food nutrients and the meat
can be greatly reduced, and with some other of Mr. Ford’s
ﬁne soy bean products, can be left off altogether.” Ford and
Carver were in complete agreement that plants, not animals,
were the solution to human problems. In about 1940 Austin
Curtis spent a summer in Dearborn working with Robert
Boyer in the Soybean Laboratory.
“The Fords traveled to Tuskegee in early March 1941,
to dedicate the George Washington Carver Museum there,
inscribing their names in the cement and donating soybeans
and a variety of soybean plastic car parts to be placed in the
cornerstone.”
In the summer of 1942 Ford had a log cabin replica of
Carver’s birthplace constructed in Greenﬁeld Village and
converted the abandoned Dearborn Water Works building

into the “Nutritional Laboratory” of the Ford Motor
Company. Carver came to Dearborn to dedicate the new
laboratory and log cabin in July 1942. The laboratory, under
the direction of Robert Smith, soon began producing soybean
milk and ice cream. “The soybean foods became standard
fare at the Ford plant cafeteria and at Henry Ford Hospital in
Detroit. The ice cream–most delicious–was later marketed
independently by Robert Smith, a Ford Laboratory manager,
as Del(icious) Soy(bean) Topping.” Note after talk with
Ford Bryan (3 Dec. 1992): Delsoy Topping was a soy-based
whipped topping, like whipped cream. It was not an ice
cream and Robert Smith never commercialized a soy-based
ice cream.
Shortly after Carver died on 5 Jan. 1943, Ford said, in a
public statement, “Dr. Carver had the brain of a scientist and
the heart of a saint.” Address: Dearborn, Michigan.
4076. Suh, Sang Ryong. 1983. On-farm production
of soybean oil and its properties as a fuel. PhD thesis,
University of Missouri–Columbia. 209 p. Page 3867 in
volume 44/12-B of Dissertation Abstracts International. *
Address: Univ. of Missouri–Columbia.
4077. University of Illinois (Urbana), College of Agriculture,
Dean’s Ofﬁce, Subject Files, 1895-1983, Record Series No.
8/1/2 (Finding aid for archival collection). 1983. Urbana,
Illinois: University of Illinois. 17 boxes relate to soybeans.
• Summary: Record Series No.: 81/2. Record Series Title:
Subject Files, 1895-1983. Record group: Agriculture. Subgroup: Dean’s Ofﬁce. Arranged: By type of material and
chronological thereunder. Date received: 1966-1967/02,
1971/11, 1993/03. Volume 270.3. Description: Subject
ﬁles including photographs, correspondence and programs,
publications, clippings, scrapbooks, obituaries, etc. (p. 2-3).
The three most important boxes for soybeans are 134,
155, and 158. Box 134–Soybean Day, 1921-51. Soybean
Exhibit Car, See: Committee Pennsylvania Railroad Soybean
Exhibit Car (Box 26). Soybean Oil Meal Situation, 193243. Soybean Processors Conference, 1950-51. Soybean
Publications (Illinois), 1940, (Other states), 1935-36.
Soybean train, 1941. Soybeans, 1922-29, 1930-49, 1954-64.
Box 155–Regional Laboratories, Collaborators, 1940.
New Uses for Farm Products, Committees, 1938. Northern
Regional Laboratories, Collaborators, 1941-64. Peoria
Conference: 1945-1964 (7 subﬁles). Regional Soybean
Laboratory: Collaborators Meeting, 1937-1940 (after 1940
See: USDA Regional Lab., Northern Region, Collaborators).
Director, May, O.E., 1936-38. Knight, H.G., Miscellaneous,
1936. Memo of Understanding, Correspondence (Chem.
& Soils Plant Ind. & University of Illinois, 1935-36, See:
Project Cooperative Regional Illinois Soybean Laboratory).
Projects and Subprojects, 1936-37. Publications in Illinois
(See: Soybean Publications (Illinois)). Removal to Peoria,
1942. Report-Annual, 1936-42. Report (Geneva), Annual,
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1947-53. Space in University Buildings and Land, 1936-49,
1960.
Box 156–USDA–Regional Laboratories, Soybean
Laboratory, 1936-1953. See also: Project Coop Soybean Lab.
Box 158: Soybean Laboratory (General), ReportsAnnual, 1955-1964. See also: Project Cooperative, Soybean
Laboratory (Regional).
Other boxes related to soy: Box 4–Agricultural
industrialization. Box 5–Agronomy: Agronomy Day 19581964. Burlison, W.L., 1948-1951. Hackleman, J.C., 19371956. Box 9–Armour and Company, 1929-1963. Baltimore
and Ohio Railroad, 1921-1954. Box 15–Caterpillar Tractor
Co., 1932-1964. Century of Progress, 1930-1935. Box 17–
Commercial activities of Farm Advisers, 1927-1934. Box
18–Committee: Agronomy Department Headship, 1920-21
[Burlison], 1962-63. Century of Progress, 1931-1934. Box
26–Committee: National Soybean Producers Meeting, 1944.
Pennsylvania Railroad Soybean Demonstration Car, 193738. Box 40–Farm Bureau, 1918-1940. Farm Chemurgic
Council, 1936-1942. Farm Chemurgic Council, Meetings–
Minutes and Reports, 1935-1937. Box 51: Funk Bros.
Seed Co., 1927-1964. Eugene D. Funk, 1935-1958. Box
77–International Harvester, 1923-1951, 1955-1964. Box 88–
Legislation, U.S. Appropriations, Agriculture, Foreign Field,
1928-1930 [Dorsett & Morse Expedition?]. Box 90–Lists of
Farmers, Progressive and Successful, and leading farmers
in each county, 1922-1932. Box 100–North Central States
Directors, Plant Introduction Project, 1946-47. Box 101–
Pennsylvania Railroad–Soybean Exhibit Car–See Box 26.
Box 125–Reports, USDA, 1926-1931. Box 136–Speeches:
Soybean banquet, 1941. Soybean oil meal, 1942. Soybeans,
1936. Box 137–Staley Manufacturing Company, 1923-1961.
Box 166: Wallaces’ Farmer.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Urbana, Illinois.
4078. Wolf, W.J. 1983. Soybeans and other oilseeds. In:
Martin Grayson, executive editor. 1983. Kirk-Othmer:
Encyclopedia of Chemical Technology, 3rd ed. Vol. 21 (SISU). New York: John Wiley & Sons. See p. 417-42. [28 ref]
• Summary: The four principal oilseed crops grown in
the United States are soybeans, cottonseed, peanuts, and
sunﬂowers. The following information is given on each of
the four: Botanical classiﬁcation, area of production, and uss.
Physical characteristics. Chemical composition. Harvesting
and storage. Processing. Economic aspects. Nutritional
properties and antinutritional factors. Oilseed products and
uses: Oil (edible oil, nonfood uses), protein products (feeds,
edible products, industrial products), food products.
A table on page 431 gives estimates of the amount of
edible soy protein products produced in the USA in 1980,
and wholesale prices as of Feb. 1982 (based on the author’s
personal communication with N.R. Lockmiller of A.E. Staley
Mfg. Co., Decatur, Illinois, Aug. 1981 and Feb. 1982): Soy

ﬂours and grits, 261,000 tonnes (metric tons), $0.27/kg; Soy
protein concentrates 35,000 tonnes, $0.90/kg; Textured soy
ﬂours and textured soy protein concentrates 41,000 tonnes,
textured ﬂour $0.64/kg and textured concentrates $1.15/kg;
soy protein isolates 33,000 tonnes, $2.42/kg.
Table 12 gives non-food U.S. use distribution of
soybean oil in 1976: Paint and varnish 38,000 tonnes; Resins
and plastics 37,000 tonnes; Other drying oil products 2,000
tonnes; Fatty acids 12,000 tonnes; Others (including soap)
15,000 tonnes; Foots and losses 230,000 tonnes (Source:
USDA-ERS Fats and Oils Situation, FOS-290, Feb. 1978).
Note: On the editorial board of this encyclopedia are:
Herman F. Mark and Donald F. Othmer (both: Polytechnic
Inst. of New York), Charles G. Overberger (Univ. of
Michigan), Glenn T. Seaborg (Univ. of California, Berkeley).
Address: Northern Regional Research Center, Peoria,
Illinois.
4079. Calvert, Francis E. 1984. Work with Ford and Drackett
on soybeans (Interview). Conducted by William Shurtleff of
Soyfoods Center, Feb. 19. 3 p. transcript.
• Summary: Francis (Frank) Calvert was ﬁrst introduced
to soybeans after he went to Detroit. In about 1931, Ford
arrived at the Chemical Plant in Greenﬁeld Village (also a
lab and a pilot plant), with a 20 pound sack of soybeans. He
threw them on the workbench and said, “More people eat
these than anything else. There must be something awfully
good about them. Why don’t you fellows ﬁnd out what it is.”
They were already doing research on agricultural wastes and
chemurgy, on almost every crop you could think of.
Their ﬁrst problem was getting soybeans. There were
none available. Within the next year or two they planted
thousands of acres themselves. Ford plowed up a big ﬁeld
and planted quarter acre plots with different varieties. It was
an enormous quantity. Even though they didn’t know what
to do with them, it was Ford’s style. He did nothing small.
They raised hundreds of quarter acre plots, testing different
varieties.
Dr. Edsel Ruddiman, after whom Edsel Ford was
named, was a nutritionist and pharmacologist. He ran the
food laboratory and made lots of the foods served in the
Ford cafeteria to Ford employees. They were ﬁrst sold as
samples, but didn’t sell well because of the ﬂavor. From
about 1932-33, the products included soy milk, soy cheeses,
and soy ice cream and sherbets. Soynuts were also made in a
counter-current fryer in rectangular buckets on a chain. The
employees ate most of the products and tourists consumed
some. Food was also served from the kitchen at the Wayside
Inn in the village. Products were provided as a snack, but
most were given as samples, and a few were sold.
Both Atkinson and Calvert, research chemists, reported
to Boyer. Calvert left Ford in 1938 and went to Drackett.
Boyer and Atkinson left later to do work on soy-based
plastics.
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ADM bought The Drackett soybean crushing plant in
about 1957. Calvert went with ADM for about 5 years, until
1960-61. From 1962-74, he worked for Ralston Purina. In
December 1958 Ralston purchased Procter & Gamble’s
plant in Louisville, Kentucky, and were already somewhat
involved with isolates; they began working with foods after
1962.
Ralston went into dietary products and infant formulas
in about 1963-64, supplying soy protein isolates to most of
the infant formula manufacturers such as Miles and Wyeth
Labs. Ralston, Loma Linda and Worthington were the
biggest suppliers of infant formula from 1962-74.
Don Walker, Vice President of Ralston Purina, took a
strong interest in soy protein. Ralston took the lead primarily
because of the strong interest and leadership of Hal Dean,
then Chairman of the Board and CEO. Dean was the key
motivating force from the early 1960s. He ﬁrmly believed in
and supported soy protein development.
Ford was the father of the soybean industry in the U.S.
He had an impact just through his interest in soybeans. He
planted soybeans and promoted and merchandised them in
the same way he promoted the industrial barn at the World’s
Fair in Chicago. Ford set up an extraction plant and actually
extracted oil and molded gearshift balls at the Industrial Barn
at the Fair. People couldn’t believe their eyes! Ford was the
single largest soybean grower in the U.S. at that time.
Note: Frank Calvert passed away in about 1986.
Address: 1513 Northlin, Kirkwood, Missouri 63122. Phone:
314-822-3187.
4080. Harwood, Henrick J. 1984. Oleochemicals as a fuel:
Mechanical and economic feasibility. J. of the American Oil
Chemists’ Society 61(2):315-24. Feb. [20 ref]
• Summary: The status of vegetable oils as diesel fuel
substitutes is currently dubious. The present mechanical
problems in long term use that have not yet been solved
and they will probably not be price competitive in the near
future, though the price differential is decreasing. Between
1950 and 1974, vegetable oil fuel would have cost 10-15
times more than diesel fuel. This ratio steadily decreased
from 1975 on, until in 1981 vegetable oil fuel cost only about
twice as much as diesel fuel, and in 1982 it cost only 75%
more. In 1982 soy oil diesel fuel cost about $1.75/gallon. It
is preferable to use these oils in small proportions blended
with diesel fuels. Address: Research Triangle Inst., P.O. Box
12194, Research Triangle Park, North Carolina, 27514.
4081. Shurtleff, William; Aoyagi, Akiko. 1984. History of
soy protein concentrates, isolates, and textured soy protein
products. Soyfoods Center, P.O. Box 234, Lafayette, CA
94549. 25 p. March 4. Unpublished typescript. Available
online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Deﬁnition of types of products. Part I: History

of modern soy protein products from origin to 1964. Soy
protein isolate: Tofu, Nagel in New York 1903, Beltzer in
1911, Ajinomoto in 1919, Cone and Brown patent in 1928,
Glidden (ﬁrst plant in U.S. for production of industrial
grade soy protein isolate) in 1935, ﬁrst study of use of soy
isolates in food (Woodruff at University of Illinois, 1938),
Glidden ﬁrst company in the West to produce a soy protein
isolate for use in food (1939, enzyme-modiﬁed), Glidden
ﬁrst with large-scale production of non-enzyme modiﬁed
isolates (1957), Worthington Foods introduced Soyamel
in 1952 (ﬁrst soymilk based on isolate). Soy protein
concentrates: First developed and introduced in Germany
in 1925, ﬁrst commercial food-grade concentrates and ﬁrst
patent from Grifﬁth Laboratories in 1959. Textured soy
protein products: Developed in China 1,000 years ago, made
from tofu or yuba, earliest Western meat analogs developed
by John Harvey Kellogg about 1896 (without soy), ﬁrst
synthetic industrial protein ﬁber (Lanital, made from casein)
introduced in Italy 1936, ﬁrst industrial (non-food) soy
protein ﬁbers in 1938 from Robert Boyer of Ford Motor
Co. (used for upholstery), Boyer got patent for use in food
(1951), rights purchased by Worthington, Dr. Harry Miller’s
soya loaf in 1939, Worthington ﬁrst to produce a meat analog
based on spun soy protein ﬁbers in 1960, textured soy ﬂour
(TSP or TVP) introduced as food ingredient in U.S. in 1964.
Part II: History of modern soy protein products in
the U.S. from 1965 to 1981. 1964 Belden report from
Harvard Business School Protein Paradox. Commercial
Protein Foods Studies Program of the U.S. Agency for
International Development (AID) encouraged U.S. ﬁrms to
develop protein foods for the Third World in 1967. General
Mills Bac-O’s test marketed 1966. Producers. February
1971 breakthrough when USDA authorized use of TVP
in school lunch programs. 1972 Soybeans. Chemistry and
Technology, edited by Smith and Circle, contained all the
research on nutrition and processing up to that time. 1973
high beef prices led to beef-soy retail blends. Appearance
of TSP cookbooks, starting in 1971. First World Soy
Protein Conference held in Munich, Germany, in 1973. In
1974 Miles Laboratories/Worthington Foods introduced
Morningstar Farms meat analogs, the ﬁrst soy protein meat
analog entrees marketed to mainstream America. Textured
soy concentrates and other concentrate developments. New
developments with isolates. New ﬂavorings. New textured
soy ﬂour development. 1978 Keystone Conference on soy
protein and human nutrition sponsored by Ralston Purina.
Problems with government regulation.
Part III: History of modern soy protein products outside
the U.S. and Europe (1960-1981): Japan. China. Other Asia:
Philippines, India, Sri Lanka. Latin America: Colombia,
Mexico. Address: Lafayette, California. Phone: 415-2832991.
4082. Hawkins, Kerry L. 1984. World oilseed outlook and
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implications for the Canadian market. In: Ontario SoyaBean Growers’ Marketing Board. ed. 1984. Ontario Soybean
Symposium. Chatham, Ontario, Canada: OSGMB. 319 p.
See p. 205-223.
• Summary: The world grain trade grew rapidly in the
1970’s. The decade was a seller’s market for grain exporters.
Between 1972 and 1980 total world trade in wheat, coarse
grains, and oilseeds increased roughly 65%, and oilseeds
and their related products more than doubled. 80% of the
increase in imports in the 1970’s went to non-traditional
markets, especially centrally-planned economies and newlyindustrialized countries. At the beginning of the 1970’s
the centrally-planned economies [e.g. USSR] embarked
on an ambitious program to improve diets [i.e. increase
consumption of animal products]. But they tried to do too
much too fast, and the food subsidies proved too costly to
continue. Since 1980, only soybean exports have continued
to grow.
The main oilseeds produced worldwide are soybeans,
cotton seed, ground nuts / peanuts, sunﬂower seed, rapeseed,
sesame seed, copra, palm kernels, linseed / ﬂax, and castor
seed.
Soybeans have the lowest percentage oil content of all
oilseeds; copra and palm kernels have the highest. Canola
contains 40% oil vs. 20% for soybeans. Palm oil has become
the low-cost oil and increased its share in price-sensitive
markets. Brazil has passed the USA as the leading exporter
of soybean oil. Population growth rate is decreasing,
and should be 1.75% by the end of the 1980’s. Address:
President, Cargill Ltd., Winnipeg, Canada.
4083. Quick, Graeme R. 1984. Ester-based fuels from
vegetable oils. Dep. of Agriculture, New South Wales,
Advisory Note No. 8/84. March. 2 p. Agdex 761.
• Summary: “This analysis suggests that, based on the
opportunity cost of the oilseed crop, and on the minimal
keeping quality and off-farm value of the meal, a producer
would be far better off to sell his oilseed and purchase diesel
fuel. There are still a number of unresolved questions about
the use of ester-based fuels in diesel engines, and there is
deﬁnitely no warranty from engine manufacturers if such
materials are used as fuels in Australia.
“What are esters? The abbreviation ‘esters’ refers to
interesteriﬁcation or transesteriﬁcation of triglyceride oils
and fats to produce a lower-viscosity solvent which is
more compatible with diesel engine systems than are the
vegetable oils or animal fats from which they are derived.”
Address: Director of Agricultural Engineering, Agricultural
Engineering Centre, Glenﬁeld, Australia.
4084. J. of the American Oil Chemists’ Society. 1984. Report
urges soy research. 61(7):1159-60. July.
• Summary: “The Soybean Research Advisory Institute,
a temporary committee created by Congress in 1981, has

submitted its report, U.S. Soybean Production and Utilization
Research, outlining priority needs for research in all phases
of soybean production, processing and use.
“One high priority proposal in the 68-page report is
to determine the pathways of lipid and protein synthesis in
soybean seed... For industrial uses of soybean oil, the report
recommends high priority be given to ﬁnding or developing
new derivatives of soybean oil that could be used in soaps,
detergents, paints and varnishes.”
“The report gives considerable space to the use of soy
protein as a human food. Research projects include studies to
determine attitudes of consumers toward soy protein and the
reasons for such attitudes, then deciding how misconceptions
might be corrected and a more favorable image for soy
protein established.”
4085. Soya Bluebook. 1984. Industrial product
manufacturers, and non-food uses of soy oil in the USA. p.
80-95, 205. Aug.
• Summary: Product categories are: Adhesives/coatings (7
U.S. companies / 6 foreign companies), industrial lecithin
(8/43), industrial soy ﬂour (4/25), industrial soy oil (10/47),
paints & varnishes (5/3), resins (5/3), soaps (0/30), soy
sterols & tocopherols (3/11), soybean fatty acids (6/36).
In 1982, nonfood utilization of soy oil totalled 205
million lb., or 2.1% of total U.S. soy oil usage (97.9% was
for foods). Of this, 96 million lb was used for resins and
plastics, 38 millions lb for paint and varnish, 16 million lb
for fatty acids, and 55 million lb for other nonfood uses.
Manufacturers of soy sterols and tocopherols include–
In the USA: Distillation Products Industries, Kingsport,
Tennessee 37662; Durkee Foods Div. of SCM Corporation,
Cleveland, Ohio 44115 [Formerly The Glidden Co.]; Henkel
Corporation, Minneapolis, Minnesota 55435. In Japan:
Ajinomoto Company Inc., Chuo-ku, Tokyo; The Nisshin
Oil Mills Ltd., Chuo-ku, Tokyo. In Europe: Cargill B.V.,
Amsterdam, Netherlands; Industrie Chimiche Italia Centrale
S.p.A. (ICC), Ancona, Italy; Italiana Olii e Risi S.p.A.,
Ravenna, Italy; S.I.O. S.p.A. (SIO), Modena, Italy. There are
also 3 manufacturers in Brazil and one in India.
4086. High Plains Journal (Dodge City, Kansas). 1984.
USSR grain imports approach all-time high. Sept. 10.
• Summary: Soviet grain imports for 1984-85 are now
forecast at a near-record 43 million tons, well above the
nearly 33 million tons for the past two seasons. The reason?
Large feed requirements from a strong livestock sector and
another reduced crop.
The Indian Agriculture Ministry has approved a Rs. 380
million (about U.S. $34.5 million) development project to
raise oilseed production. Items such as seeds and fertilizers
will be subsidized or supplied free to the project, to try to
help reduce India’s huge imports of edible oils. These are
expected to rise to a record 1.3 million tons in 1983-84.
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“The Ministry of Agriculture in Egypt announced
informally the previously reported ban on imported soybean
meal has been lifted, as the domestic surplus has abated. The
local press has reported Egypt will begin to produce soymilk
for infant feeding in conjunction with France. This soymilk
plant will reportedly use 10% of Egypt’s annual soybean
crop. The 1984-85 soybean crop is forecast at 180,000 tons;
the 1983-84 crop is estimated at 162,000 tons.”
4087. J. of the American Oil Chemists’ Society. 1984. Inside
AOCS: Focus [History of the American Oil Chemists’
Society and of oils in America]. 61(9):1428-37. Sept.
• Summary: “Until the mid-1800s, the majority of U.S.
edible fats and oils came from animals in the forms of
butter, lard, and edible tallow.” The Interstate Cotton Seed
Crushers’ Association was formed in July 1897 and formally
incorporated in 1898. In May 1909 the Society of Cotton
Products Analysts was founded; it was ofﬁcially named
and organized in May 1910, and it changed its name to
the American Oil Chemists’ Society in 1920. In the early
1900s cottonseed oil was the main vegetable oil used in
America. In 1911-12 some 446 million lb were used in lard
compounds (shortening) and 179 million lb for cooking and
baking. These two uses accounted for 2/3 of the total. Of the
remainder, 19% was used for soap making, 9% for salad oil,
3% for margarine, 1% for sardine packing, and 1% for other
uses.
“It was not long before society ofﬁcials realized
cottonseed was only part of their future. One indication
was the growing interest in soybeans. Although soy oil was
introduced commercially to the U.S. between 1910 and 1919,
there was little interest initially in growing soybeans as a
source of oil and meal. Instead, they were grown for fodder
and soil improvement. Most soy oil at this time was imported
as crude oil and used for industrial purposes–soft soaps and
paints–or reﬁned and deodorized for such edible purposes as
shortening and margarine.
“The demand for soy oil and for all food grade and
industrial oils increased dramatically following the outbreak
of World War I...
“The society changed its name to the American Oil
Chemists’ Society in 1920.”
4088. Shurtleff, William; Aoyagi, Akiko. 1984. Early
soy crushing. J. of the American Oil Chemists’ Society
61(9):1437-38. Sept.
• Summary: “The ﬁrst documented crushing of soybeans in
the U.S. to obtain oil and meal took place in 1911 (probably
not in 1910 as some accounts say) at Seattle, Washington.
The soybeans were imported from Manchuria by the Albers
Brothers Milling Co. and sold to Herman Meyer, who
operated a small hydraulic press in Seattle. His establishment
was later called Paciﬁc Oil Mills. The crude soy oil was
sold locally for use in making soap and paint, and the meal,

brandnamed Proteina, was sold to farmers as a high-protein
livestock fodder. It was found, however, that the oil and meal
could be imported more cheaply than they could be produced
domestically from imported soybeans. The crushing
operations were, therefore, discontinued after the initial
shipment of beans had been processed. Yet the pattern, based
on the success of the European (and to a lesser extent, the
Manchurian) patterns, was established from the very outset;
it has dominated soybean utilization in the U.S. to this day.
“The earliest recorded crushing of American-grown
soybeans took place in 1915 in North Carolina, which was
then America’s leading soybean producing state. At that
time there was a surplus of soybeans in the state (many
farmers had planted soybeans instead of cotton, since the
latter’s prices were often below production costs), a growing
importation of and interest in soy oil nationwide, and the
local cottonseed mills were searching for a way to prolong
their operating season. From December 13 to 20, 1915, the
cottonseed oil mill of the Elizabeth City Oil and Fertilizer
Co. in Elizabeth City, North Carolina, did a test run in which
272 tonnes (10,000 bushels) of soybeans were crushed and
the oil expelled in the mill’s six Anderson expellers. Soon
another run of the same quantity was completed under the
direction of W.T. Culpepper, manager of the ﬁrm, as part
of his efforts to encourage local soybean production. From
each ton (2,000 pounds) of soybeans, the mill was able to
obtain 247 to 270 pounds (32-35 gallons, weighing 7.72
pounds of each) of crude soy oil and about 1,650 pounds
of meal; the balance was processing loss. Before the tests
the mill had contracted to sell all of the oil to a leading
manufacturer at reasonable prices. Most of the resulting
meal, reported to be of excellent quality and containing
5.0 to 5.5% oil, was sold to a fertilizer manufacturer. The
experiment was so successful that the mill continued to
crush local soybeans. Other North Carolina cottonseed oil
mills soon followed suit, and by the spring of 1916 mills in
at least nine North Carolina cities and towns had crushed
about 80,000 to 100,000 bushels (2,177 to 2,722 tonnes) of
soybeans. By 1917 some 150,000 bushels (4,050 tonnes) of
local soybeans were crushed. The USDA played an important
role in coordinating and studying the operations. Many more
soybeans would have been processed but for the extremely
high price of seed, which was in demand for planting and
food. In 1916, for example, German interests are reported to
have bought and exported the entire local supply at prices as
high as $4.50 per bushel.
“Soon the idea of crushing locally grown soybeans
spread to the southern states. By 1916 the boll weevil,
which entered the U.S. in Texas in 1892 and rapidly spread
eastward, had made cotton growing unproﬁtable in various
parts of the south. Thus both soybeans and peanuts were
welcomed by farmers and millers as alternative oilseed
crops. In August 1916 The New York Times reported that
the Louisiana Cottonseed Crushers Association had voted
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unanimously in favor of development of the soybean in that
area for use as an oilseed, as soy oil was rapidly cutting into
cottonseed oil sales. During the following months many
cottonseed oil mills throughout the cotton belt, realizing
the potential of the soybean as an oilseed, contracted with
farmers for the seed of their 1917 crop; this led to a marked
increase in southern soybean acreage. Soybeans imported
from Manchuria were also processed in southern mills to
meet the rapid growth in demand for oils.
“Soybeans grown in the Corn Belt were ﬁrst crushed
for oil and meal in late 1917 or early 1918 by the Chicago
Heights Oil Manufacturing Cormpany (located just south
of Chicago, Illinois), operated by George Brett and I. Clark
Bradley. Using screw presses (expellers), which were
generally used for crushing corn germs, they experimentally
crushed a small amount of soybeans. In late 1920, since
soybeans were in short supply and most of the crop was
sold for planting, Brett and Bradley bought and crushed
10 carloads of soybeans from North Carolina and Virginia.
Hydraulic presses were used for soy oil extraction in 1922
and 1923. The company sold the oil with some difﬁculty
and had great difﬁculty selling the meal. Bradley noted that
‘In the three years from 1920 we coaxed and forced feeders
to try the meal. We hauled meal all over the state, gave it to
them free. We sent it to experiment stations. We exhibited
it at state and county fairs; we made soybean ﬂour and sent
samples to bakers, had it blended at a ﬂour mill with wheat
ﬂour, and gave ﬁve-pound bags to hundreds of grocery stores
who would consent to accept it.’ Bradley and Brett continued
their pioneering work toward the establishment of a soy
oil processing industry in the Corn Belt until August 1923,
when the company went out of business for lack of enough
soybeans to keep the mill supplied.
“These four early experiments with soybean crushing
in Seattle, North Carolina, the Cotton Belt, and Illinois, laid
the foundation for America’s soybean crushing industry that
would emerge during the 1920s and 1930s, and also served
as a key stimulus to U.S. soybean production.” Address:
Soyfoods Center, P.O. Box 234, Lafayette, California.
4089. Clark, S.J.; Wagner, L.; Schrock, M.D.; Piennaar, P.G.
1984. Methyl and ethyl soybean esters as renewable fuels
for diesel engines. J. of the American Oil Chemists’ Society
61(10):1632-38. Oct. [6 ref]
• Summary: The main problems with using straight
soybean oil as fuel in a compression ignition internal
combustion [diesel] engine are caused by high fuel viscosity.
“Transesteriﬁcation of soybean oil with an alcohol provides
a signiﬁcant reduction in viscosity, thereby enhancing the
physical properties of the renewable fuel to improve engine
performance.” Address: Agricultural Engineering Dep.,
Kansas State Univ., Manhattan, Kansas.
4090. Freedman, B.; Pryde, E.H.; Mounts, T.L. 1984.

Variables affecting the yields of fatty esters from
transesteriﬁed vegetable oils. J. of the American Oil
Chemists’ Society 61(10):1638-43. Oct. [30 ref]
• Summary: “Transesteriﬁcation reaction variables that
affect yield and purity of the product esters from cottonseed,
peanut, soybean and sunﬂower oils include molar ration of
alcohol to vegetable oil, type of catalyst (alkaline vs. acidic),
temperature and degree of reﬁnement of the vegetable oil.”
At temperatures of about 32ºC, vegetable oils were 99%
transesteriﬁed in ca. 4 hours with a alkaline catalyst.
Note: This is the earliest English-language document
seen (Oct. 2017) that contains the word “transesteriﬁed”
(or any of its cognates; transesterify, transesteriﬁes) in
connection with diesel fuel made from soybean oil. Address:
Northern Regional Research Center, Peoria, Illinois 61604.
4091. Goering, Carroll E.; Fry, Bob. 1984. Engine durability
screening test of a diesel oil / soy oil / alcohol microemulsion
fuel. J. of the American Oil Chemists’ Society 61(10):162732. Oct. [11 ref]
• Summary: This hybrid caused less engine wear than
regular No. 2 diesel fuel, but created “greater deposits of
carbon and lacquer on the injector tips, intake valves and
tops of the cylinder liners.” Also, engine performance was
degraded by about 5% at the end of the 200-hour test.
Address: Dep. of Agricultural Engineering, Univ. of Illinois,
Urbana, IL 61801.
4092. Power Farming Magazine (Sydney, Australia). 1984.
Product report: Alternate fuel could save money. 93(10):10.
Oct.
• Summary: A low-cost fuel based on vegetable oils,
known to have potential for more than 89 years, may offer
signiﬁcant savings compared with petroleum distillate. The
fuel is based on a new scientiﬁc development, which uses a
catalyst then removes the catalyst at the end of the process.
This reduces the viscosity of the vegetable oil from about 8
times that of distillate-based fuels to about the same.
“Now the two fuels, Bio-Diesel and distillate, are
virtually identical.”
Note: This is the earliest English-language document
seen (Oct. 2017) that contains the word “Bio-Diesel”
(regardless of capitalization or hyphenation). The evidence
indicates that this word was coined in 1984 by: Bio-Energy
(Australia) Pty. Ltd. 155 Rath Road North, Kirrawee, N.S.W.
2232, Australia.
4093. Pryde, E.H. 1984. Vegetable oils as fuel alternatives–
Symposium overview. J. of the American Oil Chemists’
Society 61(10):1609-10. Oct. Papers from the symposium
on Vegetable oils as fuel alternatives presented at the 74th
AOCS Annual Meeting held in Chicago, Illinois, May 8-12,
1983. [9 ref]
• Summary: A review of “Papers from the symposium on
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Vegetable oils as fuel alternatives presented at the 74th
AOCS Annual Meeting held in Chicago, Illinois, May 8-12,
1983.”
Contents: Abstract. Introduction. Viscosity effects.
Speciﬁcations. Microemulsions. Simple esters.
“Several encouraging statements can be made about
the use of vegetable oil products as a fuel as a result of the
information presented in these symposium papers. Vegetable
oil ester fuels have the greatest promise...” Address: Northern
Regional Research Center, Peoria, Illinois 61604.
4094. Ryan, T.W., III; Dodge, L.G.; Callahan, T.J. 1984.
The effects of vegetable oil properties on injection and
combustion in two different diesel engines. J. of the
American Oil Chemists’ Society 61(10):1610-19. Oct. [21
ref]
• Summary: Four different vegetable oils (including
cottonseed oil, peanut oil, soybean oil, and sunﬂower
oil), each in at least 3 different stages of processing, are
discussed. Address: Southwest Research Inst., San Antonio,
Texas 78284.
4095. Glidden Coatings & Resins. Div. of SCM Corporation.
1984. Chronology of Glidden (Brochure). Cleveland, Ohio:
GCR, Div. of SCM Corp. 4 p. Undated. 22 cm.
• Summary: “Here are the historic years of Glidden and the
many ways we have helped shape the paint industry.
“1875–Francis Harrington Glidden starts a
manufacturing business in Cleveland, Ohio, producing 1,000
gallons of varnish a week in two 150-gallon kettles with the
help of one assistant. The name of the company is Glidden,
Brackett & Company.
“1895–Glidden is the ﬁrst manufacturer to combine
color with varnish. The new product is called Jap-A-Lac, a
name destined to become a household word by the turn of
the century.
“1906–The use of tung oil enables Glidden to pioneer in
faster drying, lighter toned, harder, more durable, waterproof
and lower cost varnishes.
“1917–Adrian D. Joyce and associates purchase the
enterprise forming The Glidden Company.
“1919–Within two years, Mr. Joyce acquires 11
additional paint plants and the company is well on its way to
becoming one of the largest U.S. coatings manufacturers.
“1920-1940–During this twenty-year period, Glidden
introduces many innovations, including:
“The ﬁrst clear wood lacquer, later used as the industry
standard.
“House paints with increased hiding power, whiteness
and durability.
“Brushing lacquers that reduce ﬁnishing time from 24
hours to just 30 minutes.
“Varnishes that permit ﬁnishers to apply all coats on
furniture in one day.

“1948–Glidden develops the ﬁrst water-reducible latex
paint and revolutionizes painting for homemakers. Named
Spred Satin, the paint is scrubbable, easy to apply, fast drying
and permits tools to be cleaned with soap and water. This
innovation becomes the major factor in changing the scope
of coatings research in the world, and Glidden emerges as
the leader in water-borne technology. Today the technology
is economically and environmentally important because it
reduces and in some cases eliminates the use of solvents.
“1950–Glidden introduces the ﬁrst successful
application of water-borne technology to the industrial
ﬁnishing market in automotive primers and in acoustical
tiles.
“1953–Glidden is one of the ﬁrst manufacturers to
market gelcoats imparting a smooth, strong, high gloss and
durable ﬁlm on molded bath tubs, shower stalls, power and
sail boats and other ﬁberglass reinforced plastic parts.
1958–Note: Glidden sold its soybean processing and
grain merchandising operations to Central Soya Co., Inc., for
$3.76 million.
“1960–The company introduces electrocoating to
ﬁnishers of automotive parts, home appliances and other
metal products, as well as water-borne coatings for industrial
maintenance.
“1967–The Glidden Company merges with SCM
corporation and is its largest division.
“1970–Glidden is a leader in developing powder
coatings which are environmentally clean when baked on
major home appliance parts, outdoor furniture, lighting
ﬁxtures, trucks, vans and many other metal items.
“1973–Glidden builds one of the most modern paint
plants in the world at Huron, Ohio, where latex paint is
manufactured at 80-90 gallons a minute.
“1976–The company develops and markets the ﬁrst
water-borne can lining to protect ﬂavor and taste of beer and
soft drinks. Glidden patents plastic pigments which replace
a portion of expensive titanium dioxide while maintaining
excellent hiding in a new generation of water-borne coatings
for consumers.
“1983–Another highly efﬁcient latex paint
manufacturing plant is built in Gainesville, Georgia.
“1984–Glidden is strongly committed to the new
coatings technologies which provide a cleaner environment
and a more efﬁcient ﬁnishing system, conserve raw
materials and produce a quality product while reducing ﬁlm
thicknesses.
“Today, approximately 6,000 people at SCM’s Glidden
Coatings & Resins Division are working together to make
the next century as important as its history has been to
everyone.”
Note: On the cover of this brochure is a mother standing
next to an old-fashioned vertical piano, watching her
daughter play. The text on the next panel explains:
“Pianos were only one of several American-made pieces
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of furniture that were ﬁnished with early Glidden varnish.
Tables, chairs, sofas, as well as carriages and wagons, were
also beautiﬁed and protected. Over a century has passed, and
although we have become more sophisticated in our coatings
technologies and our manufacturing capabilities, our reason
for being has not changed: to help preserve and decorate.”
Address: Cleveland, Ohio.
4096. Product Name: Lecithin [Lecigran (Granular
Deoiled), Lecisoy, Leciprime, Lecikote, Lecisperse, Lecicap,
and Magnasperse; Deoiled Granules, Powders, and Reﬁned
Lecithins].
Manufacturer’s Name: Riceland Foods. Soy Specialties
Div.
Manufacturer’s Address: 650 S. Shakleford Rd., Little
Rock, AR 72211. Main ofﬁce: Stuttgart, Arkansas.
Date of Introduction: 1984.
New Product–Documentation: Soya Bluebook. 1984.
p. 55. “For dietary, pharmaceutical, food, industrial and
magnetic media applications.” Soya Bluebook. 1986. p.
81. Only Leciprime lecithin and lecithin granules is listed.
Company is now Riceland Foods, Inc. at 2120 S. Park Ave.,
P.O. Box 926, Stuttgart, AR 72160; 1987. p. 67. Company
is now at 10800 Financial Parkway, Suite 380, P.O. Box
8201, Little Rock, Arkansas 72212. Products are Lecigran,
Leciprime, and Lecikote.
4097. SCM Corporation. 1984. SCM’84 [Annual Report].
Cleveland, Ohio: SCM Corp. 41 p.
• Summary: Inside front cover: “About all of SCM’s
products are well known to consumers: Smith-Corona
typewriters [soon to be outdated by personal computers],
Glidden paints and Durkee Foods.”
Financial highlights for the year ended June 30: Net
sales in ﬁscal 1984 were $1,963.2 million, up from $1,663
million in 1983. Net income was $41.7 million, up from 24.5
million in 1983.
Page 2: A cylinder graph shows that coatings and
resins are by far SCM’s leading source of income (33.4%),
followed by foods (20.0%), chemicals (18.4%), and paper
(17.9%).
Paul H. Elicker is chairman and President.
Inside back cover: Glidden & Coatings Division is based
in Cleveland, Ohio. John S. Dumble is President. Durkee
Foods Division is also headquartered in Cleveland, Ohio.
Ron Bowen is President. Address: Cleveland, Ohio.
4098. Product Name: Soya System Professional Hair Care
Products [Sculpturing glaze, Designing foam].
Manufacturer’s Name: Soya System.
Manufacturer’s Address: 10734 Trenton Ave., St. Louis,
MO 63131. Phone: 314-428-0004.
Date of Introduction: 1984.
Wt/Vol., Packaging, Price: 4 oz., 8 oz., 16 oz., and 32 oz.

How Stored: Shelf stable.
New Product–Documentation: Leaﬂet sent by American
Soybean Assoc. 1990. Jan. 22. Talk with Jim Costello, owner
and founder. 1990. Jan. 24. These products were introduced
in 1984.
4099. Villar, Sandra de Castro; Barreto, A.J.B.; Falcone,
S.F.; Jamil, D.F. 1984. [Use of vegetable oils as diesel fuels
(Abstract)]. Informativo do INT (Information Bulletin of
the National Inst. of Technology, Rio de Janeiro, Brazil)
17(32):20-27. (Chem. Abst. 103:107582p). [Por]*
• Summary: Vegetable oils, including soybean oil, were
studied for use as fuels in diesel engines, either mixed with
diesel fuel or alone. When an oil is used alone, it is modiﬁed
by thermal or catalytic cracking or by esteriﬁcation. Also
discusses some aspects of the generation and use of byproducts during cracking.
4100. Whalen-Shaw, Michael. 1984. [Soy proteins
for controlling coating structures]. Wochenblatt fuer
Papierfabrikation. Fachzeitschrift fuer die Papier-, Pappenund Zellstoff-Industrie 112(14):497-501. [Ger]*
• Summary: Modiﬁed protein coatings containing kaolin,
calcium carbonate, and butadiene-styrene rubber for paper
and paperboard. Address: Ralston Purina Corp., St. Louis,
Missouri.
4101. Adams, Russell L. 1984. Great Negroes past and
present. 3rd ed. Chicago, Illinois: Afro-Am Publishing
Company, Inc. See p. 74. Illust. by Eugene Winslow. [3 ref]
• Summary: Page 74 gives an excellent biography of Percy
Julian (1899-1975), chemist. There is also an illustration
(line drawing) of Dr. Julian and of Julian Laboratories,
Franklin Park, Illinois, founded 1953. Dr. Julian’s single
greatest single scientiﬁc contribution helped millions
suffering from the excruciating pain of arthritis. “Dr. Percy
Julian was, perhaps, the most famous living Negro scientist.
Just as George Washington Carver demonstrated what
could be done with the ordinary peanut, Dr. Julian took
the soybean, which was until his time just another bean,
and extracted from it an ingredient to relieve inﬂammatory
arthritis.
“Until the late thirties, Europe had a monopoly on the
production of sterols, the basis of Dr. Julian’s research. These
sterols were extracted from the bile of animals at a cost of
several hundreds of dollars a gram. Substituting sterols from
the oil of the soybean, Dr. Julian reduced the cost of sterols
to less than twenty cents a gram, thus making cortisone, a
sterol derivative available to the needy at a reasonable cost.
“By 1969, Dr. Julian was a millionaire and president of
two companies bearing his name...
“For several years he taught at DePauw and later
became director of research and manager of ﬁne chemicals at
the Glidden Company and formed his own company which
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was devoted mainly to the production of sterols. When he
totaled up Julian Laboratories’ earnings for the ﬁrst year,
he found a net proﬁt of $71.70. The next year however, he
counted a proﬁt of $97,000. In 1961 his company merged
with the huge Smith, Kline and French Pharmaceutical
Company in an arrangement which paid Dr. Julian several
millions of dollars.
“Before his death of liver cancer, Dr. Julian found
a way to mass produce the drug physostigmine, used to
treat glaucoma, and perfected the mass production of sex
hormones which led the way to birth control pills.”
4102. Benson, Morris; Krugerud, Mary. 1984. Dawson
Minnesota centennial: History–The ﬁrst 100 years,
1884-1984. Dawson, Minnesota: Dawson History Book
Committee. 228 p. Illust. 28 cm. See p. 7-8, 45-53.
• Summary: A chronology of the city of Dawson, Minnesota,
states: 1951 Nov. 26–Dawson Mills (Tri County Soybean)
begun [operating]. 1979–Isolate plant ribbon cutting
ceremony held. 1980–Dawson Mills merged into Land
O’Lakes interests. 1981–Joe Givens retired as head of
Dawson Mills. City issued $5,750,000 in Industrial Revenue
Bonds for AMPI [American Milk Producers Inc.] purchase
of former Land O’Lakes isolate plant (no obligation to city
on bonds).
The section titled “Dawson Soybean Mills: Soybeans
led to processing plant–Dawson’s largest industry” describes
the founding then gives a chronological history. During
the 1940s soybean acreage in and around Dawson, in
southeastern Minnesota was steadily expanding; soybeans
seemed to like the soil, climate, and latitude. In 1950
the Dawson Service Club (predecessor to the Chamber
of Commerce) “appointed a committee to check into the
feasibility of building a soybean processing plant here.” It
would help both the city and local farmers. Glenn Blomquist,
president of the Northwestern Bank in Dawson at the
time, was the initial sparkplug. A famous photo shows the
committee of four seated together talking in a cafe booth in
1950: John Hanson (a furniture store owner), Bert Dahl (an
elevator manager), Glenn Blomquist, and Art Lee (a Ford
dealer). “After visiting soybean plants at Blooming Prairie,
Mankato and Glencoe [Minnesota] to ﬁnd a pattern type
to implement here, they agreed on the system at Blooming
Prairie. Its workings were relatively inexpensive and its
equipment was, by and large, manufactured by Crown Iron
Works Co. right in Minneapolis. In addition, an attorney
from Blooming Prairie [Mr. Thorson] was willing to lend his
abilities in promoting and speaking with others to help get
the project off the ground...” An informal meeting was called
and the Tri-County Co-operative Soy Bean Association
was formed. A board of directors was elected with Carl
M. Hanson, president; Morris Enevoldsen, secretary; and
with Melvin Knutson, Carl Barkeus, Merrill Lund, Volney
Peterson, and John Lideen as directors. Their ﬁrst purpose

was to sell stock. “Though there were numerous meetings,
questions and doubts, it was not long before there was
sufﬁcient money so that orders could be placed for the
equipment and buildings.” The group negotiated a loan for
operating capital through the St. Paul Bank for Cooperatives.
Getting started: A site was selected near the railroad
tracks. The sale of stock had brought in $205,000. The
plant chose the trichloroethylene solvent extraction process
because it was less costly and safer from the hazards of ﬁre
and explosion. They had heard rumors that the meal made
with this solvent was sometimes hard to sell because it had
caused the death of cattle. The rumors were put aside. The
plant started running on 28 Nov. 1951–somewhat later than
planned. The Grand Opening on Dec. 8 “included a visit by
the well-loved Cedric Adams, WCCO radio newscaster, who
‘packed them in’ at the Dawson armory for people to witness
his reporting of the 10 o’clock nightly news.”
“A rugged start.” The 1951 bean crop was very wet.
The machinery could not process 25 tons/day of soybeans.
There was not enough money to pay for the equipment and
the contractors who installed it. “To put it bluntly, the plant
was losing money on all the meal and [unreﬁned] oil it sold.
The ﬁrst manager, Louis Sandbakken, resigned. The Board
of Directors contacted Joe Givens, an engineer with Crown
Iron Works, who had helped to install the original machinery,
and pleaded with him be their new manager. He accepted
their offer and began his duties on 20 Jan. 1952. “Only a
few days later, the [soybean] processing plants at Blooming
Prairie, Glencoe, and Grand Forks, North Dakota, curtailed
their operations because of lawsuits pending against them
resulting from the sale of toxic meal. What to do!” They
found a company to buy the meal for use in making soybean
glue. “The ﬁrst ﬁscal year showed that 150,000 bushels of
soybeans had been processed, but at a loss of $44,389.” The
St. Paul Bank for Co-operatives loaned the struggling co-op
$10,000 in matching funds. But 3 months later the Minnesota
Department of Agriculture, Dairy, and Food notiﬁed the TriCounty business that any further sales of meal made with
trichloroethylene solvent were prohibited! This essentially
put the plant out of business. “It was a grim Christmas Eve in
1952 when the plant shut down. Only a few employees were
retained; others were laid off.”
The company decided to start again using hexane as
a solvent. “Crown Iron Works agreed to pay the cost of
converting the plant to hexane in exchange for Tri County’s
claims against the Iowa State Foundation [researchers on
the extraction process] and the DuPont Co. [makers of
trichloroethylene].
By 1 May 1953 the soybean plant had converted to
hexane and was ready for business. An audit in Aug. 1953
showed that, even after the shutdown and conversion, the
plant had processed 184,128 bushels and with net savings of
$17,081.
Al went well during the next two years, with 389,331
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bushels processed in 1953-54–far above the rated capacity of
the equipment. The company began to expand. In 1955-56
some 500,000 bushels of soybeans were processed with net
savings of $378,032. Fixed assets had climbed to $378,032
and net worth was at $308,660. In 1958 Joe Givens designed
and Crown built a new extractor with a capacity of 200 tons/
day of soybeans.
Starting in 1961, after a decade in business, the
company, like its competitors, experienced keener
competition, reduced crushing margins, and a drop in net
savings. In 1962-63 a new product, DawSoy toasted soybean
screenings, was developed. In 1963 a new, larger extractor
was installed, with a capacity of 600 tons/day of soybeans.
In late 1966 the company celebrated its 15th birthday.
“The initial investment of $205,000 had been translated into
3½ million dollars in savings to soybean growers in western
Minnesota and eastern South Dakota. Over a million dollars
in cash refunds had been made to the soybean growers”
who owned shares. The ﬁrm’s net worth was over $2.5
million, and its employment had grown from the original 11
employees to over 70 full-time employees. In 1969, the name
of the cooperative was changed from Tri-County Soybean
Association to Dawson Mills.
The 1970s: In about 1973 Dawson made its ﬁrst human
food, edible soy grits. In 1974 the Dawson Soy Specialties
Division was started with plans to make soy grits, soy ﬂour,
and textured soy ﬂour. A 7-story ﬂour mill, started in 1974,
began operation in 1975. It produced a good textured soy
protein ﬂour. In 1974 a record total of 13 million bushels
of soybeans were processed. In 1976 Gerald Michaelson,
one of the company’s directors, was elected president of the
American Soybean Association–and 14,645,123 bushels of
soybeans were processed. A long drought in the summer
of 1976 hurt operations in 1977–the ﬁrst year the company
reported a loss–even though the net worth had climbed to
$17.5 million.
In Jan. 1977 the stockholders approved plans to
manufacture isolated soy protein and to construct a factory
therefor. Joe Givens was named president and general
manager. In July 1979 the $20 million isolate plant, located
1½ miles east of Dawson, began production of isolated soy
protein, a dry white powder. That year Dawson had nearly
300 employees.
On 1 March 1980, because of adverse economic
conditions and with the desire to become a more viable
organization, Dawson Mills merged with Land O’Lakes, a
dairy cooperative. The name of the business was changed
to Land O’Lakes–Soybean Division. On 1 March 1981,
Joe Givens retired as head of Dawson Mills. “Givens
was accorded the tribute of ‘Joe Givens’ Day’ and was
acknowledged in many ways as the ‘captain’ of the large
soybean industry in Dawson for about 30 years.” Bob
Jordheim was made general manager of the soybean
processing business in Dawson.

In May 1981 ofﬁcials of Land O’Lakes Inc. announced
the need to close the soy protein isolate plant. Attempts to
ﬁnd markets for the isolates had failed. Some 100 employees
had to be laid off. Yet the main plant continued processing
about 15 million bushels of soybeans a year. In May 1983
Land O’Lakes announced the closing of the ﬂour milling
operations in Dawson–largely as a result of the elimination
of the PL-480 (Food for Peace) program. In Sept. 1983
the merger of Land O’Lakes, Boone Valley Co-op, and
Farmland Industries led to another change of structure. On 7
March 1984 the name of the group was changed to AGP–Ag
Processing Inc.–a cooperative, and the local plant to AGP
(Dawson). The headquarters is now in Omaha, Nebraska. Yet
the future looks bright.
Photos show: (1) The famous photo of the original
committee meeting in 1950 in a restaurant. (2) Dawson
Mills’ ﬁrst board of directors. (3) Visitors at a plant tour in
1951 or 1952. (4) Dave Owen, one of the soybean plant’s
ﬁrst truck drivers (1953). (5) Aerial view of the plant in the
late 1950s. (6) Ground view of plant with ﬁrst expansions.
(7) Joe Givens (portrait). (8) Further expansion; new ofﬁce,
water tank erected near site. (9). Slip-form concrete storage
silos being erected. (10) Flour mill nearly complete. (11)
Soybean plant ofﬁce and part of truck ﬂeet. (12) Isolate
plant being erected. (13) New, huge extractor designed by
Joe Givens and operated outdoors before being inserted into
plant. (14) Tanker car loading soybean oil. (15) Dawson
Mills’ laboratory in winter. (16) Soybean Princess standing at
ofﬁce entrance. (17) 1976 ofﬁce and lab personnel, standings
in 4 rows, with names of each. (18) 1976 plant personnel,
standings in 4 rows, with names of each. (19) 1976 trucking
personnel, standings in 5 rows, with names of each.
4103. Bertrand, Jean-Pierre; Laurent, Catherine; Leclercq,
Vincent. 1984. Soja. Aus dem Franzoesischen von Felicitas
Schaetzl [Soya. Translated from the French by Felicitas
Schaetzl]. Zurich, Switzerland: Unionsverlag. 130 p. Illust.
No index. 21 cm. Reprinted in 1988. [8 ref. Ger]
• Summary: A German translation of Le Monde du Soja
(1983), this book gives a very good overview (from the
French point of view) of the development of the soybean
plant in the context of world agriculture. However it suffers
from lack of an index.
Contents: 1. The soybean in the world economy: Portrait
of a “sacred grain,” soybean meal / cake–a high-value feed,
soy oil–from diesel motors to ice cream, soy protein–the
industrialized protein. Sidebar, by Verena Krieger: Soymilk
and tofu, miso, tamari, shoyu and soy sauce, tempeh,
soy sprouts. Producers and users. 2. The soya complex:
Consumers and producers without power, the producers–a
club with contradictions, the multinationals in the middle of
the soya chain (a proﬁle of each of the largest multinationals:
ADM {USA}, Bunge & Born {Argentina}, Cargill {USA},
Central Soya {USA}, Continental Grain {USA}, Louis
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Dreyfus {France}, Ralston Purina {USA}, A.E. Staley
{USA}, Unilever {England/Holland}, p. 30-31), the
international wholesale business, the commodity exchange as
a barometer.
3. How prices are determined: Subsidy politics in the
USA, price guarantees in Brazil, the price of soybean meal
and soy oil. 4. From sacred bean to soya complex–a look
back: Colonial times, Europe becomes curious, the American
soya complex is born, the struggle over margarine, soybean
meal becomes successful, the war as a big opportunity, soya
conquers America, soya against cotton–the oil battle.
5. Soya from the Americas conquers the world: The
Marshall Plan–the ﬁrst clever offensive, Public Law 480–
food aid with a club-foot, trade pressure under the banner
of free trade. 6. The politics of the importing countries:
U.S. soya vs. EU cereal grains, France–the model of protein
dependency, in the maze of European agrarian politics,
Japan–the free way for imports. 7. The embargo of 1973–
Trade war and crisis: the exchange awakens.
8. Brazil–The new soybean giant: The export sector
is nursed back to health, credit–but not for everyone, the
export boom, the equal weight problem. 9. The newcomers–
Argentina and Paraguay. Paraguay, a little appendage of
Brazil?, startup difﬁculties in Argentina, help for Soviet
stock-farming.
10. The new questions: The Eastern Bloc in the conﬂict
of goals, industrial comeback of the soybean in China,
developing countries–meat and oil for the poor? 11. The
reverse side of the “Soya Model:” Brazil–Flight from the
land, dependency, and hunger, Tunisia–adulterated olive
oil, Senegal as loser in the peanut / soya battle, a model of
supply dependency.
12. Which alternatives? A “protein plan” in the European
Union, better utilization of the green forage stock, industrial
amino acids–a way out / escape? 13. Plant- vs. animal
protein: Industrial soya protein–food of the future?, the Third
World, a large market with the ability to pay, a future with
contradictions.
Figures: (1) The various basic ingredients and
commodities that can be made from the soybean (p. 11). (2)
Overview of the use of soybeans and soy products (p. 1415). (3) Soybean production and trade worldwide, 1980/81,
Sept. to Oct., in million metric tons. (4) German newspaper
headlines concerning soybeans, 1983-84 (p. 36). (5) Map of
worldwide soybean trade, 1935-1939, in 1000 metric tons
(p. 46). (6) Map of worldwide soybean trade, 1948-1949,
in 1000 metric tons (p. 59). (7) Map of worldwide soybean
trade, 1980, in 1000 metric tons (p. 63). (8) Graphs of
soybean exports, from USA, from Brazil, from Argentina (p.
83). (9) Bar graph–Yield of protein in kg of protein per ha:
Soybeans 7,900. Alfalfa 7,200. Potatoes 5,000. Maize 4,500.
Poultry 1,200. Pork 800. Milk 700. Beef 600 (p. 120).
About the authors:
Jean-Pierre Bertrand, an agronomist (ingénieur

agronome) and economist, is a research fellow at the French
National Institute for Agricultural Research (Institut national
de la recherche agronomique, INRA).
Catherine Laurent, a veterinarian and economist, is the
author of a doctoral thesis on the soybean industry (ﬁlière
du soja). Vincent Leclercq, an agronomist (ingénieur en
agriculture) and economist, is a research associate at the
INRA, for the International Economics Laboratory in
Montpellier (Laboratoire d’économie internationale de
Montpellier). He is also a member of Solagral, which stands
for Agro-Food Solidarity (Solidarités agro-alimentaires).
Address: France.
4104. Bray, Francesca. 1984. Crop systems (Document part).
In: F. Bray. 1984. Science and Civilisation in China. Vol.
6, Biology and Biological Technology. Part II: Agriculture.
Joseph Needham series. Cambridge, England: Cambridge
University Press. xxvii + 724 p. See p. 423-510.
• Summary: Note: Chinese characters are given for all
romanized Chinese words or terms. Crop systems in China
emphasize cereal grains far more heavily than any farming
system in the West. Productive livestock play a very small
role in China’s farm economy, and the proportion of arable
land devoted to pastures is very small. Grain has always been
the essential ingredient in Chinese diets, with millets and
wheat in the north, and rice in the south, providing almost
all the carbohydrates and a signiﬁcant part of the protein.
Legumes, especially soybeans and their products, provided
supplementary proteins and also restored the soil’s nitrogen
content. The Chinese have been among the best-fed people in
the world, especially during periods of economic prosperity
like the Sung dynasty.
Important crops like rice, millet, and hemp have been
cultivated in China since Neolithic times; soybeans, which
emerged later, were probably ﬁrst domesticated in north
China during Chou times (after 1045 B.C.); from there they
spread to Japan and Southeast Asia, then eventually to the
Americas and Europe.
Crop rotations (p. 429): By Western standards, the size
of Chinese land holdings were very small, even as early as
Han times. During the Sung, a large holding was considered
to be 100 mu (about 15 acres or 6 ha). During the 1930s, the
average holding was 5½ acres in North China and 3 acres
in the south–but these small farms were very productive.
The fertility of the soil came not from the manure of
grazing livestock on fallow land but from the application
of fertilizers (such as human excrement, river mud, or oilcake) and the wise use of crop rotations including legumes,
green manures, and other soil-enriching crops. Continuous
cropping seems to have been widely established in China by
Han times. The Ch’i Min Yao Shu (544 A.D.) recommended
various crop rotations. For example, foxtail millet (Setaria
italica; ku) should be preceded by adzuki bean, hemp,
sesame, or soybean. Broomcorn millet (Panicum miliaceum;
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shu) should be preceded by soybean or foxtail millet. Adzuki
beans should be preceded by wheat or barley, or foxtail
millet. Note: In 1978 the adzuki bean was reclassiﬁed from
Phaseolus angularis (Willd.) to Vigna angularis (Willd.).
The Chinese term for grain, ku, has been applied not only to
the main cereal grains but also to such ﬁeld crops as hemp
and beans, also cultivated for their grains. Thus wu ku, the
“ﬁve grains,” a term often found in Classical Chinese texts,
was understood to comprise setaria millet (chi), panicum
millet (shu), rice (tao), wheat and barley (mai), and legumes
(shu)–though some commentators substituted hemp (ma) for
rice. Other classiﬁcations referred to the “six grains” (liu ku)
or “nine grains” (chiu ku).
Table 10 (p. 433) shows some common Chinese crop
rotations. In the winter wheat area 3-year rotation (20th
century): Winter wheat, soybeans (summer), fallow, kaoliang
(summer), winter wheat, soybeans or black soybeans
(summer). The Kiangsu high land 3-year rotation started
with wheat or barley (winter), then soybeans and sesame
(summer).
Millets, sorghum (incl. kaoliang) and maize (p. 43459). Discusses many species, glumes, spikes, panicles,
awns, illustrations (p. 438-39, 444), table of terminology
of Chinese millets (p. 440, incl. glutinous varieties),
distribution, food uses. The name kaoliang (“tall millet”)
ﬁrst appears in the Wang Chen Nung Shu (+1313). The plant,
cultivated primarily in northeastern China, is characterized
by tall stems ten feet high, huge panicles, and comparatively
large black seeds. A map (p. 437) shows the distribution of
four species of millet plus Job’s tears.
Wheat and barley (p. 459-77). Both are of Near Eastern
origin. They may have been grown in some parts of China
as early as Neolithic times, and were certainly cultivated
during the Shang (1600 to 1045 B.C.) and Chou (after 1045
B.C.) in areas such as Shantung and Anhwei. “The most
important feature distinguishing wheat and barley from the
native Chinese cereals is that they are winter crops, that is
to say they are sown in the autumn or winter and harvested
in the late spring.” Their great attraction was that they were
supplements to, not substitutes for, the more traditional
crops, and were harvested in the lean summer season when
supplies of millet and rice were running low. “Since they
did not compete for ﬁeld-space with autumn-ripening crops,
wheat and barley permitted the development of highly
productive crop rotations.” In northern China they were
often rotated with millet or kaoliang, and even replaced them
entirely in some areas. Northern rotations often included
soybeans or other legumes. Illustrations from Pên Ts’ao
Kang Mu (+1596) (p. 468-69). Only during the T’ang
dynasty did wheat and barley really become economically
important in China. The Pu Nung Shu, by Chang Lü-Hsiang
(+1620) mentions the use of bean-cake (tou ping) as a
fertilizer on wheat ﬁelds. For wheat and barley, the yield
to seed ratio (number of grains harvested for every grain

planted) was about 3 or 4 to 1 whereas rice in China was 50
or 100 to 1. Today wheat is clearly the most important crop
in North China.
Rice (p. 477-510). Rice (Oryza sativa [Oryzae sativa])
has been a key crop in the Chinese economy since the
T’ang dynasty (+618-906). Two sub-species are commonly
distinguished: indica is short and round-grained whereas
japonica is long-grained. Most Asians reserve glutinous rice
for ceremonial purposes. Address: Research Fellow, East
Asian History of Science Library, Cambridge, England.
4105. Bray, Francesca. 1984. Crop systems: Oil crops
(Document part). In: F. Bray. 1984. Science and Civilisation
in China. Vol. 6, Biology and Biological Technology. Part II:
Agriculture. Joseph Needham series. Cambridge, England:
Cambridge University Press. xxvii + 724 p. See p. 518-526.
• Summary: Note: Chinese characters are given for all
romanized Chinese words or terms. The Chinese used oil
to lubricate the axels of carts and in the caulking of ships.
In early Northern Europe most oils and fats were of animal
origin. Tallow and wax were used for lighting, lard and
butter for cooking, and whale oil for lubrication. “In the
Mediterranean countries olive oil served most of these
purposes. In China, too, though lard was quite important in
some forms of cooking, most oils were of vegetable origin,
but they were obtained from a much wider range of plants
which included hemp seed, sesame, various brassicas,
soybeans, peanuts, cotton seed and tea oil.” For more
comprehensive lists see the Tian Gong Kai Wu (1637). It
seems likely that the earliest oil-crops cultivated in China
were brassicas and hemp. The brassica oils were valued for
their palatability and relatively high yield, as were the oils
from Perilla ocimoides [now frutescens] and a Labiata.
Before the Song dynasty (960-1279) very little is
known about the history of oil extraction in China. The most
rudimentary Chinese oil press (zha) consists of a hollowed
out tree trunk in which oil-bearing seeds were pressed
between wedges.
The Qimin Yaoshu (6th century CE) recommends
planting large acreages of brassicas and other species for oilseed that would be sold to “oil-pressing houses” (ya you jia)
but we are not told how the oil was extracted.
Sesame was considered the “king of oilseeds” by the
Chinese; they call it’s oil “fragrant oil” (xiang you).
The cake left over from making brassica oil, or soybean
oil (dou bing) had become a widely marketed commercial
fertilizer by the Ming dynasty (1368-1644).
“As usual the Chinese farmer did his best to ensure that
nothing was wasted, and that as much as possible of the
goodness extracted was returned to the soil.”
Old Chinese wood block prints (with their sources)
of plants include: (1) Hemp plant in seed. (2) The oil-seed
bearing colza plant (Brassica campestris). (3) The oil-seed
bearing rape turnip (Brassica rapa). (4) The sesame plant.
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Address: Research Fellow, East Asian History of Science
Library, Cambridge, England.
4106. Central Soya Co. 1984. Annual report: Fifty years of
growth and a future to share. Fort Wayne, IN. 28 p.
• Summary: This is part I of the company’s two-part annual
part on its 50th anniversary, celebrated on 2 Oct. 1984. Part I
gives a review of the past year. Net sales were $1.73 billion.
Earnings from continuing operations were $18.7 million, or
$1.29 per share.
“In memoriam–H.W. McMillen. On March 26, Mr.
Harold W. “Mick” McMillen, age 77, former Chairman
of the Board of Central Soya Company, died in Fort
Wayne. Throughout his 17-year tenure as Chairman of the
Company, Mr. McMillen helped guide Central Soya form
a $100 million feed and soybean processing operation to a
billion dollar international agribusiness and food processing
company.”
Central Soya is divided into two groups: Agribusiness
and Food. The Agribusiness Group is composed of four
divisions: Soybean Processing, Grain Merchandising,
International Feed, and Domestic Feed. The Soybean
Processing Div. of the Agribusiness Group was strengthened
by the acquisition of Victory Soya Mills of Ontario, Canada.
This is Central Soya’s 9th soybean processing plant and its
ﬁrst in Canada.
The Food Group is composed of parts: Fred’s Frozen
Foods, Reﬁned Oil Division, Chemurgy Division, J.H.
Filbert, Inc., Zatarain’s, Inc., and Centre Brands, Inc. The
Chemurgy Division “experienced signiﬁcant increases in
sales volume of all major product lines, led by Response
textured soy protein concentrate and Centrolex granular
lecithin.” Response is used mostly in meat and poultry
products. Centrolex is sold mostly to the health food market.
Address: Fort Wayne, Indiana.
4107. Central Soya Company, Inc. 1984. Central Soya:
People and perspectives. P.O. Box 1400, Fort Wayne, IN
46801-1400. 22 p.
• Summary: This is part II of the company’s two-part annual
part on its 50th anniversary, celebrated on 2 Oct. 1984. Part
II gives a detailed history of the company, titled “Fifty Years
of Growth.” Contents: The early years: Mr. Mac [Dale W.
McMillen, Sr.], a fascination for soybeans, Central Soya is
born, the ﬁrst of many breakthroughs [solvent extraction in
1941]. Post-war boom: Another processing breakthrough
[improved solvent extraction method in 1952], diversiﬁcation
begins [incl. acquisition of Glidden’s Chemurgy Division].
The second 25 years [starting in 1959]: Moving overseas
[starting with Puerto Rico feed plant in 1964], extending
the food chain [starting with the purchase of Fred’s Frozen
Foods in 1970], food acquisitions, a food business milestone,
feed acquisitions, breakthrough after breakthrough.
Central Soya today. Agribusiness group: Domestic feed

division, international feed division, soybean processing
division, grain merchandising division. Food Group:
Reﬁned oil division, food subsidiaries (Fred’ Frozen Foods,
J.H. Filbert, Butcher Boy Food Products, Zatarain’s, Inc.),
chemurgy division. Central Soya Research: Decatur, Indiana;
Rotterdam, The Netherlands; Fort Wayne, Indiana. A future
to share, by CEO Douglas G. Fleming. Location of Central
Soya facilities. Address: Fort Wayne, Indiana.
4108. CRT Farmers Annual (Australia). 1984. Farm
produced diesel fuel. p. 84.
• Summary: Every farmer must be interested in the idea of
growing his own diesel fuel–especially if the cost is about
half the current price of petroleum based distillate.
“Commercial reality: A self-contained, on-farm process
developed by Bio-Energy (Australia) Pty. Ltd, headquartered
in Sydney, has now reached a stage of commercial reality; it
is called Bio Fuel.
“According to the company’s Managing Director, Mr.
Max Strong, the Bio-Energy process has already attracted
a great deal of attention from a number of farmers, a large
mining company and sources in the Paciﬁc Islands.”
“Continuing, Mr. Strong said, ‘Completely satisfactory
diesel fuels can be made from a range of oil seeds, well
known to Australian farmers, such as soya bean, rape seed,
linseed, peanuts, safﬂower and sunﬂower.”
A ﬂow-diagram shows the process, which results in
esteriﬁed vegetable oil with a catalyst added, then removed.
A photo shows the equipment. An illustration shows the “Bio
Energy” logo.
Note: This is the earliest English-language document
seen (Oct. 2017) that contains the term “Bio Fuel”
(regardless of capitalization or hyphenation) in connection
with diesel fuel made from soybean oil.
4109. Perkins, David S. 1984. The history of Drackett.
Cincinnati, Ohio. 18 p. (Unnumbered). 21 cm.
• Summary: This interesting history, containing many
photos, was written for in-house use to update the company’s
history and to commemorate the company’s 75th anniversary
in 1985. “Another new venture begun in the 1930’s was
soybean extraction. The Company’s goal was to provide raw
materials from which other products could be developed. At
the pilot plant, built in 1937, research led to the development
of industrial proteins [probably ‘alysol’] which could be used
for manufacturing paints, adhesives, emulsiﬁers, and shoe
polish. Scientists in the Nutrition Laboratory experimented
with soybean products as animal feed.
“In 1940, Drackett completed building a soybean
extraction plant and storage silos in Sharonville, several
miles north of the Spring Grove Avenue headquarters. A
year later the plant was operating round the clock producing
soybean oil, and soybean meal for cattle feed. By 1945
Drackett was one of the largest soybean processors in the
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Midwest.
“In 1946 Drackett began using soybean products to
make molding powder and plastic preforms for the molding
industry. During this time Drackett research also developed
a textile fabric, Drackett Soybean Azlon, which could be
blended with rayon and either wool or cotton.
“Another soybean product Drackett marketed was
Charge Dog Candy [Charge Candy for Dogs, launched in
about 1949 and ﬁrst mentioned in the 1949 annual report].
Its ingredients included soybeans and bone meal, and the
product was to be used as a reward for training, as a special
treat, and as a supplement to a dog’s regular diet [Apparently
dog’s dated it.]
“As in other industries, World War II strongly
affected Drackett. The business suffered from limited raw
materials, manpower, and equipment... The Company did
supply soybean fats, oils, and protein food materials to the
Department of Agriculture... Once the war was over, the
company quickly grew. It nearly doubled in size–from 225
employees in 1942 to 522 in 1945. More growth resulted
from public ﬁnancing in 1944, which provided funds for
additional equipment and research.”
“Although soybean extraction had helped the Company
through World War II, post war conditions began to make the
operation less proﬁtable. In 1957 management decided to sell
the Sharonville plant in order to concentrate Company efforts
on researching, manufacturing, and marketing household
cleaning products.”
A page of photos shows: (1) The Sharonville soybean
processing plant with its new silos. “By 1945 Drackett
was the largest soybean processor in Ohio.” (2) A sack of
Ortho Protein, which had many industrial uses, including
as a component for manufacturing shoe polish, paint, and
adhesives. (3) A case of Charge Dessert for Dogs. (3)
During World War II there was a shortage of cloth. Roger
Drackett (left), his father Harry, Robert Boyer, and one
other employee are shown “examining socks and a blanket
made with Drackett Soybean Azlon. After World War II, the
development of other synthetics made it less proﬁtable to use
soybean ﬁbers for manufacturing cloth.”
In 1948 Roger Drackett became president and an era of
expansion began. In 1948 The Drackett Company of Canada,
Ltd. was established as a subsidiary to produce and sell
Drano and Windex in Canada. In 1957 and 1958 Drackett
made its ﬁrst bid for the night time television audience
with sponsorship of two of America’s favorite programs,
“Wagon Train” and “Maverick.” By 1963 Drackett also had
branches in West Germany, England, and Australia. In 1964
Drackett stock, which had been public since 1944, was ﬁrst
listed on the New York Stock Exchange. In that year sales
were $58,476,246 and net proﬁts were $5,053,679. In 1965
Bristol-Myers acquired Drackett. In 1968 marketing for
Metrecal and Nutrament was transferred to Drackett from
another Bristol-Myers division. In 1972 Roger Drackett

retired. As of 1984, Drackett products that are ﬁrst in their
category include: Windex glass cleaner, Drano drain cleaner,
Vanish bowl cleaners, Renuzit air fresheners, O-Cedar mops
and brooms, Endust dust and cleaning aid, Nutrament ﬁtness
and energy food, and Twinkle, a paste cleaner for silver
or copper-clad kitchen utensils. Address: Director, Public
Relations, The Drackett Co., 201 East Fourth St., Cincinnati,
Ohio 45202-4178. Phone: 513-632-1500.
4110. Bio-Energy (Australia) Pty. Ltd. 1984? Subject: Low
cost diesel fuel (Brochure). Kirrawee, N.S.W., Australia. 4 p.
28 cm. Undated.
• Summary: On the front page, below the title, against a
background of mature soybeans: “Bio Energy Bio-Diesel.
The economics. The equipment. The beneﬁts. The fuel
source. Engine performance.”
On the two-page spread inside: “Low cost diesel fuel,
Bio-Diesel, is the culmination of long research coupled
with newly developed and patented production processing
using vegetable oils as the raw material.” Each of the main
points on the cover is then explained in detail; the term
“Bio-Diesel” is used repeatedly. A large photo shows the
equipment with the caption: “Bio-Diesel technology makes
low cost diesel fuel production a reality Now.” The section
titled “The fuel source” states: “Diesel fuels can be made
from a range of oil seeds including safﬂower, soybean, rape
seed, linseed, cotton seed, peanut, sunﬂower, and cotton oils.
The new Bio-Diesel is simply based on processed vegetable
oils.” A ﬂow-diagram shows the process, which results in
esteriﬁed vegetable oil with a catalyst added, then removed.
Address: 155 Rath Road North, Kirrawee, N.S.W. 2232,
Australia. Phone: (02) 542 3444.
4111. Sagar Soya. 1985. Display ad: The soya scoreboard.
Times of India (The) (Bombay). Jan. 4. p. 10.
• Summary: On the right half of this ad is a large scoreboard,
titled “Highlights,” with nine highlights in white letters on a
black background. The left half is text.
“Rarely does an investment opportunity come your way
with the potential of Sagar Soya. The credentials speak for
themselves. Promoted by the well known Patel family of
Sagar who have over two decades of business and trading
experience in forest products, the plant is situated at village
Bhainsa, a notiﬁed [designated] backward area in the heart of
rich Soya producing area of Madhya Pradesh.
“The company has already acquired land, installed
machinery, and commenced commercial production in
April 1984. Over and above, it achieved 100% capacity
utilisation of soya oil, an import substitute widely used in
the manufacture of vanaspati and other edible oils. Its high
nutritive content [and low price] has made reﬁned soya oil
extremely popular for household consumption. The nonedible oils have wide usage in toiletries, cosmetics, paints
and allied industries. The De-oiled cakes are in great demand
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in the export market for its [their] protein content.
“Highlights. 1. Plant already in production. 2. Plant
running at 100% capacity... 6. Company enjoying ‘pioneer’
status & centrally backward area tax concessions. 7.
Uninterrupted power supply...”
Issue opens on Jan. 28 and Feb. 4.
Note: This is the earliest of 675 articles, ads or stock
quotes seen (Sept. 2010) in The Times of India that contains
the term “Sagar Soya.” Most of these are stock quotes.
Address: Registered ofﬁce: Gujrati Bazar, M.G. Road,
Saugor 470 002, Madhya Pradesh.
4112. Boyer, Robert A. 1985. Henry Ford, soymilk, soy
ice cream, Bob Smith, Rex Diamond, and Rich Products
(Interview). SoyaScan Notes. Jan. 30. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Soymilk and soy ice cream: “We made soy
ice creams in the early 1930s, as a sort of by-product of
our work with soymilk. We actually built quite a nice
little production unit for making soymilk. It was a natural
evolution to make soymilk from ice cream; we didn’t learn
the idea or the process from anyone. To make the ice cream,
we coagulated the soymilk to make a curd, like fresh tofu,
which we then dispersed (without drying it) in a colloid
mill. We found we got a better product from the curd than
from the soymilk itself. So you could call the ﬁnal product
a sort of tofu ice cream. The ice creams were made in the
laboratories at Greenﬁeld Village in Dearborn. We had
2-3 labs there. Henry Ford used to call it the Engineering
Laboratory. The ice creams were served to special
visitors. Mr. Ford would put on special press luncheons
for journalists, food editors, etc. and soy ice cream was
always on the menu. It was also served in the VIP lounge. It
remained an experimental item that we and Mr. Ford would
serve to impress people with the good taste and versatility
of soy. We served it in the basic favorite American ﬂavors:
Chocolate, strawberry, and vanilla. I don’t recall whether
or not it was served at the 1934 World’s Fair in Chicago
[probably not], or whether it was served after the start of
World War II.
“Later at Ralston Purina we made soy ice cream
prototypes from soy protein isolates in order to show the
potential and versatility of isolates. We served the ice creams
to potential customers. I started to work with Purina in 1960
and our team (headed by Ralph Hoer and soon joined by
Frank Calvert) started building an isolate plant in St. Louis,
Missouri, shortly after that, so the ﬁrst ice creams at Purina
were probably made in about 1962-63.
“When I joined Ralston Purina, the company already
had a commercial isolate plant in Louisville, Kentucky, that
made industrial isolates for paper coatings. It was only after I
arrived that Purina became involved in edible food-grade soy
protein isolates, and these isolates are now a major, rapidly
growing product line–which trace their origin back to Henry

Ford.
Rich Products Corp. in Buffalo, New York got interested
in soy via Rex Diamond, who worked for Henry Ford as
Bob Smith’s assistant. “Rex Diamond was the original spark
plug for Rich. I’m not sure who had the original idea for
whip toppings, coffee creamers, etc. Rex ﬁnally became the
research director for Rich Products Corp. and that company
developed the ﬁrst good whipped topping and coffee
whitener.
“When Bob Smith went out on his own to put out his
own soymilk [sic, Delsoy whip topping], Rex went with him
[though several years later]. After that, Rex left Bob Smith
and eventually went with Rich Products. Later there were
some hard feelings between Rich Products and Rex, but I
don’t know what that was all about. I once visited Rex in
Buffalo, New York.” Address: 632 Edgewater Dr., Apt. 731,
Dunedin, Florida 33528. Phone: 813-734-2415.
4113. CSY FYI (Central Soya Newsletter, Fort Wayne,
Indiana). 1985. New processing plant a waterfront
institution: Victory Soya Mills. Jan. p. 3-4.
• Summary: Central Soya acquired Victory Soya Mills in
Toronto 7 months ago. Canada’s largest soybean crushing
plant, it processes 1,350 tons of soybeans daily, 7 days a
week, 24 hours a day. It has recently been operating at near
record volume since two of the mill’s chief competitors
(Mapleleaf Monarch and Canadian Vegetable Oil Products)
have endured strikes in recent months.
Central Soya’s ﬁrst processing plant in Canada, it
employs 118 people. Its main products are soy oil (for food
and industrial uses), and soybean meal (used in livestock and
poultry feeds). Other products include lecithin and soybean
ﬂour, both used in the baking and confectionery trades. The
plant has been a Toronto waterfront institution since World
War II. It was built during the early 1940s by ﬁnancier E.P.
Taylor, and originally operated as Sunsoy Products Ltd., the
ﬁrst [sic] soybean processor in Canada.
4114. Rakosky, Joseph, Jr. 1985. Work with The Glidden
Co. and Central Soya (Interview). Conducted by William
Shurtleff of Soyfoods Center, Feb. 23. 1 p. transcript.
• Summary: Dr. Dale Johnson (phone 612-588-9456) was
with Glidden. Joe took his place when Dale came out of the
research lab. He was the ﬁrst salesman for something. Then
he went into marketing. The ﬁrst thing he did was related to
isolates. He’s about 67 yrs old. Now a consultant.
Swift: Contact Dr. Dave Erickson. now at ASA.
Glidden did the pioneering work, before Gunther.
Joe worked for Baxter Labs (a pharmaceutical company
into parenteral solutions) after he got his PhD. They are in
Morton Grove, Illinois. Then he went to work for Glidden.
“When I ﬁrst went to work for Glidden, the ﬁrst required
reading was China Doctor about Dr. Harry Miller. No
kidding.” Then he met Dr. Miller when Harry Miller came

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1467
thru.
Dr. Lou Sair used to work for Central Soya. He was
director of research for Grifﬁth Labs for a long time. He is
still living. Now his son is Director of Research for Grifﬁth
Labs. (phone 312-371-0900). Ask him to talk to his dad, Dr.
Lou Sair. What is his Dad’s number? His dad can tie this
whole thing together. He had a patent on a textured soy ﬂour.
Central Soya at one time had quite a research group. They
were into all kinds of soy products. Then someone decided
they didn’t know what they were doing, just piddling around,
and they ﬁred the whole damned bunch one morning. This
was years before Central Soya bought Glidden. Another guy
who used to work for them was Andre Sipos. He now works
for Central Soya in Ft. Wayne, Indiana, in their research
laboratory.
I still need early publications on the early days of
Glidden (the ﬁrst pioneer) and Gunther. Glidden’s ﬁrst
modiﬁed products may not have been enzyme modiﬁed.
The industrial protein used for paper coating is a chemically
hydrolyzed product to give it certain rheological properties.
Joe may have some history material in his ﬁles.
Follow-up letter of 3 May 1985. He recalls that Glidden
sold a product [whipping agent] named Premium Albusoy
that was made by Gunther Products, since Glidden no longer
made such products. Note: Ed Meyer says the product was
named New Albusoy. Address: 5836 Crain St., Morton
Grove, Illinois 60053. Phone: 312-966-7660.
4115. Johnson, Dale W. 1985. Work with The Glidden
Company and Central Soya (Interview). Conducted
by William Shurtleff of Soyfoods Center, Feb. 27. 5 p.
transcript.
• Summary: Dale went to work for Glidden in 1948. The
following people worked at Glidden: Walter Bain, Sidney
Circle (who now has Parkinson’s disease), Andy Engstrom,
Art Levinson (who was with Spencer Kellogg & Sons in
the 1920s and 1930s before coming to Glidden), Willard C.
Lighter, Ed Meyer, Joseph Rakosky. People who worked
at Central Soya before Central shut down their food labs in
early 1949: Louis Sair who went to Grifﬁth Laboratories,
Ken Gunther who founded Gunther Products, and E.B.
Oberg who went to Glidden and then Carnation.
Industrial soy protein isolates really started
commercially in about 1934. They were originally used
mainly as coatings for paper, but some were used in paints,
shoe polish, and other miscellaneous uses. Procter & Gamble
started making industrial soy protein isolates in the late
1930s or early 1940s; they made an isolate that went into
Spic and Span, a wall cleanser. The isolate served both as
a good detergent and to give a coating to a painted wall to
make it easier to clean the second time.
Also discusses Promine D, Amisoy, Ralston Purina,
Pillsbury’s work with soy isolates, Picot Laboratory in
Mexico, General Foods, Pillsbury, Morel, Sidney Circle’s

move to Anderson Clayton in 1967, why Central Soya
sold its isolate business to ADM, the story of how Glidden
developed soy protein concentrate (ﬁrst commercialized as
Promosoy by Central Soya in the early 1960s), ﬁrst big sale
of Promosoy in the early 1960s to Mead Johnson for use in
their Metrecal Wafer (it was not used in liquid Metrecal),
Central Soya’s concentrate plant at Gibson City, Illinois,
Henry Ford’s researchers who did the pioneering work in
whipped toppings, especially Rex Diamond who eventually
went to Rich Products and ended up committing suicide,
and Bob Smith who went to Delsoy, Bob Boyer and Francis
Calvert went to Ralston Purina, Bill Atkinson went to ADM,
Jim Liggett at Central Soya developed Rich Freeze (a soy ice
cream). Address: Food Ingredients (Minnesota), Inc., 2121
Toledo Ave. No., Golden Valley, Minnesota 55422. Phone:
612-588-9456.
4116. Boyer, Robert A. 1985. Reminiscences: Automotive
design–Oral history project. Dearborn, Michigan: Henry
Ford Museum and Greenﬁeld Village. 130 p. Accession
#1673.
• Summary: This is the transcript of an interviews conducted
by Dave Crippen of the Henry Ford Museum on 7 Feb.
1985 at Mr. Boyer’s home in Dunedin, Florida. It covers all
aspects of Boyer’s work with soybeans at the Ford Motor
Co., including: Growing up in Royal Oak, Michigan; his
father worked in the accounting department of the Ford
Motor Co. at Highland Park, Michigan (p. 1). Boyer’s
ﬁrst meeting with Frank Campsall (p. 2). Growing up at
the Wayside Inn (the oldest hotel in America, in South
Sudbury, Massachusetts, p. 1-6). Attending high school in
Framingham, Massachusetts (p. 6). First meeting with Henry
Ford when the two ice skated together on the mill pond
behind the Wayside Inn (p. 7). Moving to Dearborn in Sept.
1927 to attend Ford’s Trade School (p. 7-11). Early work
at the chemical plant (quarter-size model of Iron Mountain
plant) in Greenﬁeld Village (p. 12-13). Ford’s trip to
Germany [Peace Ship to Europe, in 1915 during World War
I?] crystallized a lot of his thinking. The Great Depression
and the origins of his chemurgic thinking. In 1934 the ﬁrst
National Chemurgic Conference was held at Dearborn Inn;
Boyer was in charge of the program. Mr. Irenee DuPont
attended and Mr. Ford spent a lot of time with him. Before
that, the DuPonts and the big banks did not trust Ford. (p.
14). Opening of Greenﬁeld Village in late 1929 on the 50th
anniversary of Edison’s ﬁrst successful light bulb (p. 15).
Chemical experiments on truckloads of farm crops using a
retort; Frank Calvert (p. 16-19).
Experiments starting in about 1933 using hexane as a
solvent to extract the oil from soybeans; the Ford Extractor
(p. 20-23). Boyer’s group wanted to get pure protein from
soybeans. So “in the lab we developed our own process
for extracting the oil... We used hexane solvent, like dry
cleaning. We’d ﬂake the beans and run them through a pipe
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that was full of hexane on an angle with a screw in it.”
Hexane solvent is “distilled out of petroleum. It has a very
narrow boiling point–66º centigrade. The Ford extractor...
got quite a lot of attention. We built it across the street from
the chemical plant. It was about 150 feet away. Mounted it
all by itself because everybody was afraid of ﬁre.” A roof
was built over it but no walls. It was probably built in about
1933.
In 1933 at the World’s Fair [sic, the Ford Exposition
of Progress] in New York City, Boyer’s group had a glass
model (on a table) of this extractor that used hexane solvent.
Note: Ford boycotted Chicago’s A Century of Progress
Exposition which opened in 1933, in part to call attention to
the company’s 30th anniversary; he held his own “industrial
fair,” ﬁrst in Detroit and then in New York, in late 1933.
Business Week described it as “the greatest industrial show
ever held.” Some 2.3 million people attended the two-week
show in New York.
A working model of the Ford extractor, using hexane
solvent, was at the Chicago World’s Fair, starting in mid1934, in the Ford Industrial Barn. “They would never let you
do that today. Too dangerous.”
Research on puriﬁed soy protein and soy plastics with
formaldehyde; Bakelite (p. 24-25). Use of soy oil for foundry
core binders for casting the Ford V-8 engine block; thus,
the soy experiments are now commercialized. Building a
50 ton/day extractor (p. 26-27). Spinning soy protein ﬁber
like rayon, based on spinning milk protein in Italy. Using
the ﬁbers to make wrinkle resistant synthetic wool, a suit
of clothes for Henry Ford and others, overcoats, neckties,
felt hats. “We also found that these ﬁbers blended in very
well with rabbit fur for making men’s felt hats. So the Hat
Corporation of America took all the ﬁber we could make.
It wasn’t very much and they would blend it in with rabbit
fur. And they actually had them [the men’s felt hats] on the
market.” Rabbit fur is very expensive (p. 29-36). Ford’s suit
of clothes contained 65% wool and 35% soy ﬁber. Boyer
leaves Ford Motor Co. in 1943. Problem with ﬁber was
tensile strength, especially wet strength. Ford’s interest in
this ﬁber work, and his ﬁtness at age 75 (p. 37-38). Ford
“was not a true vegetarian but he was pretty close” (p.
38). Edsel Ruddiman’s work with foods (p. 39-47). Boyer
and Ruddiman attend American Soybean Assoc. soybean
conference in Washington, DC [in Sept. 1932] where
they saw “leather-like products that the Chinese make”
[yuba]. Boyer tried unsuccessfully to use the idea to make
“synthetic leather.” USDA’s experimental farm in Holgate,
Ohio, where many soybeans sent back by W.J. Morse were
tested (p. 40-42). Work with soybean milk (p. 43-46). The
executive dining room in the Engineering Laboratory.
Henry Ford invited Boyer to lunch there about 6 times (p.
45). Development of soy ice cream; lipoxidase enzyme
inactivation (p. 45-46).
Visits to Battle Creek, Michigan and Dr. John Harvey

Kellogg (p. 47). Boyer’s work was with industrial products;
the plastic car and structural plastics with hemp, ﬂax, and
phenol formaldehyde (soya protein Bakelite resin) (p. 47-64,
70). Making trunk lids using a hydraulic press (p. 50). Ford’s
famous axe demonstration on a trunk lid (p. 50-52). Lowell
Overly and Joe Stewart (p. 53-56, 61, 78-79). Boyer drives
the plastic car home (p. 63). Ford’s aim with the plastic car:
to provide industrial markets for farmers (p. 65). World War
II stops plastic car development (p. 65-66). Contract to build
an airplane wing of plastic (p. 66-70). The plastic lid and car
contain little or no soy (p. 70). Fiberglass and the Chevrolet
Corvette (p. 71). Plexiglas and the B-24 bomber made at
Willow Run (p. 72). Edsel Ford’s death of stomach cancer in
the spring of 1943 and its effect on his father, Henry (p. 7374). Ending work with soy ﬁber (p. 74).
Boyer leaves Ford in 1943 and goes to work for Drackett
Co. in Cincinnati, Ohio. Wife needs to leave Detroit. After
1943 Boyer’s career really takes off. Dr. Gangloff (p. 75-77).
Use of soy ﬁber by Drackett in felt hats. “We sold them a lot
of ﬁber and we decided to build a bigger plant.” Building
a protein plant and a ﬁber plant in Cincinnati big enough
to supply the hat company’s demands and larger “than we
needed just to supply our ﬁber operation.” They also had a
big operation in Cincinnati for high-impact (not structural)
plastic (p. 78-80). Drackett’s marketing people knew how
to market Windex and Drano “but they had no feeling for
the soybean operation. So when Mr. Drackett died, they
sold the whole soybean plant to Archer-Daniels-Midland
(ADM, p. 81-83). Before Mr. Drackett died, Boyer’s division
had developed commercial soy products, and Drackett was
making money on the plastic (phenol formaldehyde plus
hemp) and the ﬁber (p. 81). Use of soy protein as a paper
coating (p. 83). ADM ﬁnally closes the old Drackett protein
plant and sells it to Central Soya, which used the million
bushel elevator capacity for storage (p. 83-84).
Shortly after Mr. Drackett died, Boyer left Drackett to
work on his edible soy ﬁber, where he owned patents. “If we
can make a ﬁber from soy protein that resembles the outside
of a sheep, why not make a ﬁber that will resemble the inside
(p. 84-86). Idea of building an edible soy protein plant is in
Cincinnati, with Mr. Drackett’s approval (p. 87). Boyer tries
to ﬁnd companies to license rights to his landmark patent:
Virginia Carolina Chemical (Taftville, Connecticut, p. 88);
Swift & Co. (p. 89-92); Unilever, which was interested in
peanut protein in Africa and at Port Sunlight near Liverpool
(p. 92-94, 112-13); General Foods and Nabisco (Fairmont,
New Jersey research lab) (p. 94, 99). Unilever and Swift pay
licensing fees of $20,000 a year plus consulting fees. General
Mills and Ralston Purina (p. 94-95). Why Swift dropped its
interest (p. 95-96). General Mills and Bacos (p. 96). Patent
expires in 1971 after 17 years (p. 96). Worthington Foods
(p. 97). Ralston Purina was getting into protein. In about
1956-58 they “had bought Procter & Gamble’s protein plant
in Louisville [Kentucky], which was making industrial
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protein for paper coating” (p. 98). Worthington Foods was
too small to make their own soy protein ﬁbers, so Ralston
Purina made it for them (p. 78-80). Ralston Purina’s great
success with edible soy protein and their small conﬂict: pet
food vs. human food (p. 100-01). From 1961 to 1971 Boyer
was receiving licensing fees / patent royalties from Ralston
Purina, Worthington, and General Mills (p. 102). General
Mills and Bacos (p. 103-04). Ralston Purina’s patent lawsuit
against Far-Mar-Co. Ralston won $8 million. Boyer testiﬁed
as an expert witness (p. 104-05).
Boyer remarries and retires in 1971 (p. 102, 105,
107). Subsequent work with Miles and Worthington; the
Morningstar Farms line (p. 105-08). Companies now
spinning soy protein ﬁber (two in the Netherlands, one in
Japan, one in Australia). Ford Foundation was not interested
in his work with soy protein for Third World nations (p.
110). Central Soya bought the ADM plant that was located in
Chicago (p. 113-14). Kellogg’s Corn Soya breakfast cereal
(p. 114-15). Worthington’s Soyloin Steaks; all early Kellogg
and Worthington vegetarian products based on wheat gluten
(p. 119). When Worthington bought Battle Creek they got
their lady research director; she worked at Worthington until
she was quite elderly. Boyer visited her in her lab at Battle
Creek several times (p. 119-20. Note: Josephine F. Williams
was in charge of the lab and product development at Battle
Creek, where she worked closely with Dr. John H. Kellogg.
She kept similar positions at Worthington Foods, according
to Ron McDermott). Henry Ford as a soybean pioneer and
visionary. The soybean is now America’s No. 2 cash crop
and also our second largest earner of foreign exchange. “That
really started from Ford. When we ﬁrst started in 1931,
hardly anybody ever heard of the soybean, and Henry Ford’s
penchant for publicity publicized the soybean... He certainly
made it popular and made people become aware of it. Today
it’s darned important.” He should be remembered as the
“Father of the Soybean.” “I always thought it would be nice
if they would rebuild the [Soybean] laboratory [in Greenﬁeld
Village] or restore it like it was when we were doing the
soybean work and give it the real credit that it deserves...”
(p. 120). After Henry Ford died in 1947 his family wanted
no part of any of his pet projects. They completely
eradicated the old Ford company (p. 121). Henry Ford was
deeply interested in the welfare of American farmers. His
tractors and Model T were of great use to them (p. 121).
Origins of Ford’s interest in chemurgy; William Hale and
Dow Chemical Co. in Midland, Michigan; the ﬁrst three
chemurgic conferences in Dearborn, Michigan, in May 1935,
1936, and 1937 (p. 122-27). Ford and Ruddiman establish
a complete canning line for good-tasting green soybeans on
the outskirts of the Ford estate. The equipment was quite
expensive. When World War II threatened, Ford gave it to
Michigan State University to teach canning to students. (p.
129-30). Boyer’s personal impressions of Henry Ford (p.
128-30). Address: 632 Edgewater Dr. #731, Dunedin, Florida

33528.
4117. Damiano, Dominick; Wang, Shaw S. 1985.
Improvements in ethanol concentration and fermentor
ethanol productivity in yeast fermentations using whole
soy ﬂour in batch, and continuous recycle systems.
Biotechnology Letters (Kew, England) 7(2):135-40. Feb.
(Chem. Abst. 102:14,7503z). [17 ref]
• Summary: Soy ﬂour improved ethanol production by
Saccharomyces cerevisiae. “Ethanol concentrations and
fermentor productivities were increased 20.2 and 15.5% at
90 and 95% recycle, respectively, when whole soy ﬂour was
added to the feed (2 g/liter at 90% recycle, and 1 g/liter at
95% recycle) of a continuous yeast fermentation system with
recycle of cells and soy ﬂour (soy ﬂour concentrations were
2% at steady state in the fermentor) by UF [ultraﬁltration]
membranes as compared to controls.” Address: Dep. of
Chemical and Biochemical Engineering, Rutgers, The State
Univ. of New Jersay, P.O. Box 909, Piscataway, New Jersey
08854.
4118. Meyer, Edwin W. 1985. History of work with The
Glidden Company (Interview). Conducted by William
Shurtleff of Soyfoods Center, March 8. 5 p. transcript.
• Summary: A far-ranging interview on the history of The
Glidden Co. and Central Soya.
Ed began working for Glidden in Aug. 1936. The work
with soy proteins were just starting. He was invited to join
the group by Dr. Percy Julian whom he had previously done
some studies with at DePauw University in Greencastle,
Indiana. Julian was a very famous Negro chemist. At
DePauw, because of the very different role of blacks in
society, they couldn’t put him on the staff, so he was a
research associate and did ﬁne research in alkaloid chemistry.
In late 1935 things heated up for blacks at DePauw so
they thought it best if he moved on, even though it was a
Methodist Episcopal School. He went to Glidden.
Dean Lewis of the Paper Institute in Appleton,
Wisconsin, found Julian. Glidden had become interested in
isolating soy proteins for industrial purposes in about 1933,
when they had some pilot plant studies going in Cleveland
[Ohio], their home base. Glidden got into soy through paints.
The Glidden Co. was founded in the early 1900s or late
1800s as a paint and varnish company; initially there was no
connection with soy. It was a family owned concern. Adrian
Joyce Sr., treasurer of the Sherwin-Williams paint company
in the 1920s. He was an entrepreneur. He and several friends
decided to go it on their own. The old-line Glidden family
was selling their small paint and varnish company in Detroit
[Michigan]. His investing group bought the company in
about the 1920s. He got interested in soybeans because
casein was the base for water-based paints in those early
days, and vegetable oils were used quite extensively in
paints, before resins took over the paint industry.
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Joyce went to Europe and in Germany learned more
about soybean processing. He saw the applications for
Glidden. So in about 1933 Joyce and co-workers began
to to do some experimentation in Cleveland on isolating
soy proteins for use in paints. Glidden had a paint plant
in Chicago on LeClaire Ave. Joyce decided to put up a
commercial soybean crushing plant on the property adjacent
to the paint plant at 1825 N. Laramie. They did this in 1934,
a combined solvent-expeller plant, with a double Hildebrandt
unit from Germany. The capacity was about 500 US tons
a day. At the same time, in 1934, they installed a full-scale
protein isolation plant for industrial purposes. Both went
into operation in early 1935. That was the ﬁrst isolate plant
in America. But in October 1935 the solvent extraction plant
blew up, and also leveled the soy protein isolation plant
next door. It was a disaster. They boldly rebuilt the crushing
plant with new Hildebrandt units (not larger) plus a bank of
Anderson Expellers (“Expeller” is an Anderson trade name)
but at that time they did not build a new protein isolation
plant, just a pilot plant, which was in operation by 1936. It
stayed as a pilot plant for several years.
Percy Julian and Ed Meyer both arrived in August 1936.
Julian took over as Director of Research of Glidden’s Soya
Products Division. The ﬁrst director of the Soya Products
Division was Eric Wahlforss, a Finn. He was let go at the
time and returned to Finland. Percy’s task was to improve
the isolated soy protein then being made in Glidden’s pilot
plant. They were working with the Paper Institute on using
soy protein as a sizing and coating adhesive for paper. Paint
was now of secondary interest. This expanded the horizons
of industrial isolates. Julian, with his skeleton research force,
Bernard Malter, Meyer, Donald Payne (chemical engineer
from Purdue), began working to improve isolate quality
in 1936. In late 1937 they began to build a commercial
industrial isolate plant based upon new research ﬁndings.
It went into operation in late 1938. George Walker was the
chemical engineer in charge of the pilot plant; the plant
manager was George Brett. The principal uses were paper
coating and paper sizing. Research continued on using the
isolates in water-based paints. In about 1937 Julian hired a
young PhD out of Northwestern named E.B. Oberg. He came
from the U.S. Gypsum Co. that had been making waterbased paints. Julian was head of research until 1953.
In 1938 Meyer switched over to head the research effort
on soy phosphatides (lecithin), reporting to Julian, but with
his pay coming from Joe Eichberg of the American Lecithin
Company. Glidden had a German lecithin plant put in along
with the solvent extraction plant, making natural grades,
containing 30-40% soy oil (as opposed to reﬁned, oil-free
grades). It was in place when Meyer arrived. In 6 months
he got an assistant. In 1938 Meyer started the research on
granular phosphatides (lecithin) that are very popular today
in the health food market. They were selling food grade
lecithin, containing oil, through American Lecithin Co. The

lecithin was sold mostly to the confection trade as viscosity
modiﬁers to chocolates, plasticizers to chewing gum, and
cocoa-butter lecithin with oil-free lecithin was used in the
confection trade as a viscosity modiﬁer for chocolates.
Meyer continued working on the granular isolates until
he left to return to graduate school at Northwestern in
September 1940. The project was the turned over to Herbert
T. Iveson, a young man from the University of Illinois, who
developed commercial granular lecithin in the early 1940s.
Glidden was deﬁnitely the ﬁrst US company to have
granular lecithin on the market. (Probably the ﬁrst US
commercial lecithin, non-granular, was made by ADM
at their old solvent extraction plant on Blackhawk St. in
Chicago). American Lecithin had contracts with ADM,
Glidden, and Hansa Muehle (which supplied information).
[When Meyer returned to Glidden after graduate school, he
worked with the ﬁne chemicals crew on sterols, etc.]
Earliest food grade isolates in the USA. They were made
by Glidden on a very small basis, using industrial grade
isolates cleaned up and enzyme modiﬁed. It was enzyme
modiﬁed and sold as a whipping agent into confections. The
volume was very small. Meyer worked with Bernie Malter
on this in the late 1930s. They ﬁne-ground the industrial
isolate and simply mixed it with papain enzyme. A key
man in moving forward this modiﬁed isolate work was
Mr. Art Levinson, then sales manager of the soy products
division. Ed thinks Glidden conceived the idea of enzyme
modiﬁcation of isolates. Central Soya started research on
enzyme modiﬁed isolates in the early 1940s and their work,
especially that of Ken Gunther, improved on that of Glidden.
The ﬁrst patent on an enzyme modiﬁed isolate may have
been by Levinson and A.G. Engstrom. Applied in late 1930s
and granted in mid-1940s.
Note: See U.S. Patent 2,381,407. Issued 1945 Aug. 7. 4
p. Application ﬁled 31 July 1940.
Later, in the late 1940s, Glidden made non-enzyme
modiﬁed isolates at a small pilot plant.
Overview of 1930s. Main contributions: 1. The
pioneering of soybean solvent extraction along with ADM. 2.
Development of the concept of protein isolation of soybeans
(separating a commercial puriﬁed protein from the soybean).
Key isolate people were W.J. O’Brien, Vice President of
R&D in Cleveland. He was the VP responsible for the Soya
Products Division. Percy Julian, Roy Brett, etc. reported to
him. Also Adrian Joyce was a key driving force. O’Brien was
an executor in a sense. The paint ﬁeld was their prime money
maker. Within this was Glidden’s ﬁrsts with commercial and
small-scale edible soy isolates.
The Soya Products Div. was founded when they built
the plants in 1934-35. The Glidden Co. bought the famous
Cone and Brown Patents from I.F. Laucks, Co. Laucks was
importing Manchurian soybean cake and grinding it up for
use in plywood glues. Laucks sponsored the work of Cone
and Brown on isolation of proteins. This was pioneering
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research. Cone and Brown he thinks were Laucks employees,
not employed by Glidden. Residuals of I.F. Laucks still exist
today.
Glidden’s major contributions during 1940s. 1.
Development of granular phosphatides to a commercial
scale, and marketing of them to the dietary food industry.
First sold in about 1942-43 to certain health food outlets =
dietary outlets. Not used in other food products. 2. During
the War Years industrial isolates came into their own, the
process had been well established, so researchers were
exploring other avenues. 3. Major contributions were
minimized by the war effort. All of the protein after America
entered the war was requisitioned by the Navy. It became the
base for the “bean soup” ﬁre extinguishing foam. All Glidden
protein went into that. Prior to this National Foam Systems
(NFS) used scrap leather, hoofs, horns, hides to make ﬁre
extinguishing foam; it was digested and boiled vigorously
with calcium hydroxide. Glidden sold isolated soy protein
to NFS for this industrial use. On board a ship they would
pump air into the liquid bean soup and it would foam to
plaster burning ships, etc. This demand dried up after the
war. The major thrust of Glidden’s industrial plant then went
back to the paper industry. Continued. Address: 1701 N.
Sayre Ave., Chicago, Illinois 60635. Phone: 312-637-0936.
4119. Meyer, Edwin W. 1985. History of work with The
Glidden Company (Interview) (Continued–Document part
II). Conducted by William Shurtleff of Soyfoods Center,
March 8. 5 p. transcript.
• Summary: (Continued): 4. In 1945, to add another chapter,
Percy Julian hired Sidney J. Circle, who was put in charge of
protein R&D. Under his direction a major effort was made
to exploit the edible proteins. Before that it had been just
drifting along. During the late 1940s a viable process was
developed for making an edible product. Circle deserves
credit for advances made. Tim Anson worked for Lever
Brothers. Had been at the Rockefeller Inst. and made a name
for himself in protein chemistry. He was interested in edible
proteins and in the forefront of making meat analogs. Circle
had set up a pilot plant and Glidden sold Lever Bros most of
their material; it was used for test purposes. Not much came
of it, except Anson patents, assigned to Unilever. Glidden’s
work continued into the early 1950s. Uses of those edible
isolates was all at a laboratory stage. Ask Circle if any were
sold.
Ed Wilhelm, a chemical engineer, came in in 1938. He
could be a good information source. He lives in Florida.
Glidden began to realize in the mid-1950s that they were
not going to succeed in the soy processing business unless
they invested a lot more money. The soybean business had
been growing. The meal had became a principal ingredient
in mixed feeds. But Glidden realized that they could get a
higher return on their investment if they spent their money
to build company-owned paint stores. They had a big paint

operation throughout this whole period, and still do. Ed does
not know what percent of total sales the soy operations were.
Question: Was the whole Chicago plant called the Soya
Protein Division or was that just a part of the plant?
They still do a big paint business as part of the SCM
Corporation (Smith Corona Marchant). So Glidden tried to
sell the business in about 1955. They contacted Central Soya
he thinks and Central Soya turned it down. Willard Lighter
was vice president of the Chemurgy Div. in the early 1950s.
He pushed for commercialization of edible isolates. Glidden
had a solvent plant and the peripheral works plus a feed mill
down in Indianapolis, Indiana. They decided that they were
going to build a big commercial isolate plant there. It was
designed and they began to put up the structural steel work
in 1956-57. They had learned how to handle the sewage
efﬂuent, a key factor. All this time they were trying to sell
the Chemurgy Division. Then they lowered their price and
Central bought it in 1958, then took over in Aug. 1958.
Lighter was transferred to Cleveland [Ohio] as
Executive vice president for Glidden. Richard Wesley was
going to stay on with Central Soya. Wesley asked Meyer
to stay on as Director of Research of the Central Soya
Chemurgy Div. Central Soya scrapped the Indianapolis plant
and rebuilt from scratch. Ed invites me to call back. He still
consults for Central Soya.
In fact, Central Soya pioneered the dehulled, so-called
50% soybean meal, which is now 49%. This made possible
the feeding of poultry, since poultry can’t stand the ﬁber in
a 44% meal. This expanded the horizons of feeding soybean
meal tremendously. They had also done some soy ﬂour and
enzyme modiﬁed soy proteins, a process still in use today.
Glidden’s ﬁrst large scale production of soy isolates
began in 1958, not 1957. Moreover Central Soya did not give
the $1 million to Dale Johnson, but they did invest it in the
plant. Waldo exaggerates a bit. They gave the $1 million to
the whole organization; they encouraged everyone to stay.
Percy Julian left because Glidden had not had a very
proﬁtable history in the ﬁne chemical area, so they wanted to
give it up. He left in 1953. The ﬁne chemical group, became
a central/simple organic laboratory. That lasted from 195358.
Central Soya bought Glidden in July 1958. In the
early 1950s Glidden changed the name of its Soya Product
Division to the Chemurgy Division. Central Soya did not
have a chemurgy division.
In 1949 Central Soya closed out all their edible work
and cleaned house. “I knew the guy who was responsible for
helping to clean the house.” They too had not done well in
the edible ﬁeld. E.B. Oberg was one of their early directors,
he left Glidden in 1938 for Central Soya, then from there
he went to Carnation; Ken Gunther was the last director.
Address: 1701 N. Sayre Ave., Chicago, Illinois 60635.
Phone: 312-637-0936.
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4120. Oberg, E.B. 1985. History of work with The Glidden
Company (Interview). Conducted by William Shurtleff of
Soyfoods Center, March 12. 1 p. transcript.
• Summary: Oberg worked for Glidden from 1937-39, for
Central Soya from 1939-43, then for Carnation from 1943
on. He was director of research at Carnation, but did not do a
lot of work with soy at Carnation.
Glidden developed Soya Whip–an edible enzymemodiﬁed isolate used to replace egg whites mostly in
confections. To make Soya Whip, isoelectric precipitated soy
protein was neutralized with alkali to a pH of 7. Add papain
(pronounced puh-PAI-un), a proteolytic enzyme, to the slurry
in an amount equal in weight to 1% of the weight of the
isolate. Allow the mixture to stand at 120ºF until hydrolysis
is ﬁnished. Then dry it. He can’t recall the names of the
companies that bought it. Ed does not think any patents were
issued on Soya Whip. Why?
Soya Whip was a substitute for egg whites but not
for whip cream. It was sold to candy manufacturers. One
objection to it was that, compared to egg whites, it was not
denatured by heat. If you put it on as a topping for a cream
pie and baked it, it would collapse and melt, rather than set
up nice and ﬂuffy like egg whites. But it worked well in
candies as a whipping agent. Kruger was in charge of the
sales. He does not know who invented or developed it, but he
is quite sure it was not Percy Julian. It was quite a successful
product for a long time.
Glidden also made an enzyme industrial isolate for
enrobing ﬁbers (it was not named Prosize). So Glidden made
two enzyme-modiﬁed products.
Oberg told Ed Meyer of Central Soya that Meyer should
write a history of The Glidden Co. “I have so much faith in
Ed Meyer. He is a terriﬁc guy.”
Ed got 4 patents with Percy Julian while he was there.
One of Julian’s patents was on the use of soy isolates in a
ﬁre extinguishing foam. Alpha Protein was an isoelectric
product. He has some old documents too. Address: 11228
Village 11, Camarillo, California 93010, or Oberg Foods Co.,
1201 Broadway, Suite 203, Quincy, Illinois 62301. Phone:
805-484-3542 or 217-224-8010.
4121. Meyer, Edwin W. 1985. History of work with The
Glidden Company (Interview). Conducted by William
Shurtleff of Soyfoods Center, March 13. 3 p. transcript.
• Summary: A far-ranging interview on the history of The
Glidden Company, this is a follow-up to the interview on
March 8.
Ask Sid Circle for Burnett’s nearby address.
Spencer Kellogg: One guy (Ed is trying to remember his
name) worked for Central Soya for a while, ﬁrst in sales then
in quality control. ADM purchased Spencer Kellogg plants in
Decatur and Central Soya purchased their Bellevue plant.
Procter & Gamble: Their work with soy isolates was out
of their Buckeye Cotton Division, for processing cottonseed

used in their shortening. They had a plant in Louisville,
Kentucky, and they made some industrial protein. For a short
while they used it in Spic & Span as a ﬁlm former–but not
before 1935, probably after 1943. In the late 1930s might
have been doing something.
1937 vs. 1935 and the introduction of soy isolate. Why
he choose 1938. 1. They want to forget the solvent extraction
plant explosion disaster in Oct. 1935 in Chicago. 2. The
material made in the soy protein plant was of poor quality.
It was a full scale plant–not a pilot plant. The poor quality
may have been related to poor desolventizing at the solvent
extraction plant. The two plants were practically wall to wall.
The soy protein plant was of commercial size and it was
intended for commercial utilization by the paper and paint
industry. But the process was not a viable one; the material
produced was completely unsatisfactory. Ed is not sure if
the soy protein was sold or not. Maybe not. Glidden started
building the plant in 1934; it started operation just before the
explosion, but it was not commercially viable.
The explosion caused by a hexane leak. The original
solvent plant may not have had Anderson Expellers, only
a European solvent extractor. Glidden deﬁnitely had an
Expeller plant in Aug. 1936 on site where industrial protein
plant had been.
Other protein pioneers: Borden had a soybean Expeller
crushing plant in the late 1930s in Kankakee, Illinois, later
sold it to Swift. It was not making modern soy protein
products.
Moffat St.: Glidden’s ofﬁces were on a small side street.
It split the Glidden Co in half. 1 city block from Laramie
Ave. to LeClaire. They owned the property on both sides of
the street. In the early 1940s they bought the street then in
1941 fenced it in for security with a navy contract.
Horsburg was the man’s name, not Horsboro. Not sure if
from Sherwin Williams.
Ed Wilhelm is key man to check with. He developed the
ﬁrst pilot plant for industrial isolates!! Before the ﬁrst plant
and the explosion. He goes way back.
Alpha Protein: Glidden was very careless in handling
it as a registered trademark. The term later came to be used
generically for isolated soy protein. Yet it was trademarked
from the outset.
The food grade soy protein product was not “Soya
Whip” but “Albusoy;” it later became known as Premium
Albusoy.
Central Soya’s term was “Soya Whip” when Ken
Gunther was working on it at Central. Albusoy was a
registered trademark coined by Al Levinson. Later when the
Glidden company stopped making it and Gunther Products
was in operation, Gunther used to make the product for them
and put it in bags marked Albusoy. They sold it way into
the 1950s or even 1960s. Central Soya developed a better
product than Albusoy, digested with pepsin (operated in the
isolecetric range so no need to neutralize). When Gunther
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left Central Soya in 1949 he got exclusive rights under
license. He began to make this whipping agent. He had a
license to the Central Soya patent. It came on in competition
to Albusoy, which Glidden made until 1949 or 1950. They
switched to a small spray drier for the production of the
Albusoy, phasing out drum drying.
Yes! It was advertised in 1943. Made in small amounts.
How much? Gunther was making the product after 1950.
Starting when? Chinese egg albumin had been shut off to the
egg industry.
Rohm & Haas was a big enzyme company; they made
an enzyme named Rhozyme. Mulsoya was used as a sizing
for silk and cotton ﬁbers during weaving to give additional
strength, then later it was washed off. Ed’s brother, Carl, ran
the pilot plant. He started in 1938, before Albusoy.
Sterols: Utilizing soy sterols for the production of
hormonal material was started by Ferriholz, who worked
for I.G. Farben Industries in Germany. It was discovered
in late 1930s. Glidden picked it up soon. First published in
the Annalen der Chemie. Also Herman or Henry Kraybill
at Purdue worked on isolation of soy sterols. He was an
agricultural chemist.
Perrin from National Foam Systems got some Glidden
isolates and developed the ﬁre extinguisher. Scrap leather
was cheaper, but the soy protein isolate was in steady supply
and a big volume. Cost was no longer a question with the
government paying.
From collection points from the farming areas, it was
transported by barge to the central elevator on the Calumet
Harbor. Had 2 or 3 river elevators. Central Soya got them
after the sale–after 1958
Glidden’s Central Organic Chemistry Research Labs.
(COL). This group of technical people is much too big to be
supported by the Chemurgy Div. What shall we do? All the
researchers were biochemical/organic chemistry oriented.
Let’s make that our central organic lab to serve the rest of
the divisions. This was the best research operation in the
Glidden Co, both facilities and people. The FCG people
joined with the Chemurgy research people joined to form one
organization. From then on, Chemurgy now contracted with
COL to do their research! Ed became assistant director. Dr
Wayne Pol? (now in Chicago) became director of research.
Sid Circle was a part of that.
Ask Ed Wilhelm when in 1958-59 the edible protein
plant went into operation. It was constructed adjacent to
the industrial protein plant, had a common wall. The whole
chemurgy research group continued to work in the same
location. All kept doing what they had before. No key people
were lost. Sid and his group stayed, Rakosky stayed as head
of the microbiology lab. The essential people stayed and
made the move to Central Soya. The lecithin people (such as
Paul Davis) stayed.
Central Soya’s headquarters were then in Ft. Wayne,
Indiana, in the old bank building; they are now in a new high

rise. Central’s ofﬁces were not out with its plants. When did
they move their ofﬁces from Decatur, Indiana, into the city?
Probably in the early days.
Who of top Central Soya management can I interview?
Promosoy: The alcohol process had been explored by
A.K. Smith in Peoria [Illinois, at NRRC] but no one had
ever commercialized it. Glidden or Central Soya was the ﬁrst
to do so. The alcohol process preserves all of the proteins;
whey proteins are lost in the aqueous process, which causes
disposal problems. Grifﬁth Labs. had big problems with
disposal. Also, you can recover and recycle the ethyl alcohol.
The alcohol process gives a bland concentrate. Didn’t have to
be neutralized or spray dried. Just desolventized then ground.
Grifﬁth’s product difference was promotion. Grifﬁth had a
bigger sales organization for selling their edible products
than Central. They had been in this business of selling edible
products for a long time. One early product was Pro-Max?
Then later changed the name to GL-301. Now they have both
products.
Lou Sair left slightly before the closing of Central. He
was not there in 1949. He was not severed at the time of the
closing. Sair lives in the Chicago area. Address: 1701 N.
Sayre Ave., Chicago, Illinois 60635. Phone: 312-637-0936.
4122. Boyer, Robert A. 1985. Re: The role of patents in our
work. Letter to William Shurtleff at Soyinfo Center, March
14. Typed, with signature on letterhead.
• Summary: “After considerable study of the two patents
you sent me, I now realize that the Cone-Brown patent No.
1,726,510 issued August 1929 was the patent that caught
our attention. It helped to strengthen our belief that the
protein fraction of the soybean offered good potential for the
development of new products.”
Note: Patent No. 1,726,510 was not issued to Cone and
Brown. Rather it was issued to Cone, Davidson and Laucks
of Seattle, Washington. The title was “Process of Making a
Water-Resistant Adhesive and the Product Thereof.” Issued
Aug. 27, 1929. Application ﬁled Jan. 3, 1928.
“About this same time we became aware of the patents
issued to Sadikichi Sato of Japan concerning a plastic
material derived from soybean meal. These patents gave
further support to our hopes for soy protein.
“By the time the other Cone-Brown issued in 1934,
we were already embarked on our soy protein projects.
Fortunately, we were not interested in plywood adhesives or
paper coating binders so no patent conﬂicts ever developed.
“Your letter containing the draft of your soybean article
arrived yesterday. I am looking forward to reading it.
“Mr. Lacey will be here in about a week to interview
me for his book on the Ford Motor Co. I will let you know if
anything comes out of that meeting that might be of interest
to you.
“Sincerely,...
“P.S. Please excuse my amateurish typing.” Address:
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632 Edgewater Dr., Apt. 731, Dunedin, Florida 33528.
Phone: 813-734-2415.
4123. Schneider, A.W. Bill. 1985. History of work with
Central Soya and Upjohn: Soybean sterols and steroids
(Interview). Conducted by William Shurtleff of Soyfoods
Center, March 16. 2 p. transcript.
• Summary: Bill started work at Central Soya in Jan. 1942,
when he was hired by E.B. Oberg. His co-workers were Hal
Kleinsmith and Charles Murray; they were in the research
lab in Decatur. It was a small lab with 5-6 researchers,
located in one corner of what used to be the sugar beet
factory. His main soy project was trying to isolate soy
protein to make industrial isolates. Casein adhesive was
in short supply, and expensive. Also he and Oberg worked
on Soy Whip (to replace egg albumen), but it was not
commercialized while he was there.
Schneider went to Upjohn after he left Central Soya
in about 1943. He left several Central Soya months after
Oberg left. Upjohn started to make commercial products
out of soybean sterols in about 1947-48. Their ﬁrst
major commercial product was a steroid hormone named
Progesterone. Then it really blossomed out with cortisone.
Upjohn broke into the U.S. commercial steroid market which
had previously been dominated by Merck, which had been
making steroids from bile acids (a steroid acid derived from
bile). Upjohn made an industry out of soy sterols, and were
particularly involved in the cortical steroid business, which
was just starting to blossom when he arrived. He knew Percy
Julian [of The Glidden Co.] well. The big competitors were
Merck and Syntex. Upjohn is still the biggest manufacturer
of soy sterols; they process tons every week, and soybeans
are still a major source of cortical steroids. Bill’s main
accomplishment in life was to commercialize soybean
sterols. He had more to do with its commercialization than
anyone but Percy Julian, who started the idea at Glidden.
Upjohn converts the sterols into cortisone, hydrocortisone,
hexamathisone, etc... all of the cortical steroids and many
other products such as progesterone (a male sex hormone),
and testosterone. Upjohn makes a full line of steroid
hormones. Searle makes Sporanolactone from soybean sterol
intermediates that they get from Upjohn. In short, a full
spectrum of remarkable products are made from soybean
sterols. Later Percy Julian started a factory in Mexico. Using
another species of plant, he tried to break Syntex’s monopoly
on steroids in Mexico.
Note: Deﬁnitions: 1. Cortisone is a generic term for
a steroid hormone of the adrenal cortex used especially in
the treatment of rheumatoid arthritis. 2. A sterol is any of
various solid cyclical alcohols (such as cholesterol) widely
distributed in animal and plant lipids. 3. A steroid is any of
numerous compounds containing the carbon ring system of
the sterols and including the sterols and various hormones
and glycosides. Address: 5270 N. Montezuma Trail, Tucson,

Arizona 85715. Phone: 602-299-4086.
4124. Owens, Frances. 1985. I.F. Laucks and soybean
plywood glue (Interview). Conducted by William Shurtleff
of Soyfoods Center, March 23. 1 p. transcript.
• Summary: Now in his 70s, Frances worked for Mr. I.F.
Laucks, who died in about 1982. Laucks’ original business
was his Analytical Laboratory, which started in 1908. His
initial work related to analyses of mining, ores, gold, and
silver. He represented many gold producers in Alaska. When
he started production of the glue it was as I.F. Laucks Inc.
That company had a different chemical and analytical staff.
The development of the waterproof resins, the urea
formaldehyde, etc. came in and took over the market for
soybean glue, which was not waterproof. In 1950 Monsanto
bought I.F. Laucks Inc. Address: Chairman of the Board,
Laucks Testing Laboratories Inc., 940 S. Harney St., Seattle,
Washington 98108. Phone: 206-932-6179.
4125. Cone, Charles. 1985. Work with I.F. Laucks and
soybean plywood glue. I (Interview). Conducted by William
Shurtleff of Soyfoods Center, March 29. 4 p. transcript.
• Summary: Cone went to work for Laucks in 1923, just as
they were getting involved with soybean glue and plywood.
Laucks was analyzing shipments of soybean cake that were
being imported from East Asia, then being shipped to the
Midwest for use as feed. Noting that soy protein was similar
to that of casein, he decided to see if it could also be used
as a glue. Cone developed a formula that used caustic soda
as a key ingredient. The ﬂour used was made by pulverizing
soybean cakes (either the cartwheel type or the English type),
then grinding the meal to a ﬁne ﬂour that would pass through
a 80-100 mesh screen. The ﬂour contained about 5% oil.
Originally all the cakes came from East Asia, but by the early
1930s they started using U.S. soybean meal.
Cone also developed an isolated soy protein for use in
coating paper. The patent went to The Glidden Co. Cone’s
historically most important patent is No. 1,955,375 they
key paper coating patent by Cone and Brown. Glidden later
purchased the process. In the late 1920s, a few years before
Cone left, Laucks started working with Funk Bros. The ﬂour
was made in the Midwest, but not the Glue. Glenn Davidson
lived and worked at Funk Bros.
Irving Fink Laucks was somewhat of a martinet, not
a particularly friendly man, nor the type of man you’d
joke with. He was Germanic, probably Jewish. Cone
didn’t think he was a particularly good businessman
or manufacturer, but his company did well in soybean
glue, since there was no competition nor substitute. He
practically had a monopoly, until the synthetics began to
come into the market. The only advantage of soybean glue
over casein was it was much cheaper. A misconception
about the waterproof qualities of soybean glue existed for
a long time. A well glued soybean panel was waterproof
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as far as being resistant to delamination because it became
wet. It wasn’t clearly understood until the time of World
War II that the real problem was delamination by living
organisms (especially molds and fungi), which digested the
glue. That was the major reason that the soybean was later
replaced by synthetics, especially the phenolic resins, phenol
formaldehyde. Monsanto made phenolics.
Note: I.F. Laucks died in 1981. Address: 2309 S.W. First
Ave. #1042, Portland, Oregon 97201. Phone: 503-285-3748
Ofﬁce. 503-241-0515 Home.
4126. Meyer, Edwin W. 1985. Details on work with The
Glidden Company (Interview). Conducted by William
Shurtleff of Soyfoods Center, April 8. 4 p. transcript.
• Summary: Discusses: ADM’s solvent extraction plant
in Chicago, Norm Witte, Central Soya’s Miracle Meal
(the world’s ﬁrst dehulled soybean meal made with a
desolventizer-toaster; launched in 1952, it revolutionized the
poultry industry), Central Soya’s ﬁrst desolventizer-toaster
started operation in Decatur in May 1950, Central Soya’s soy
protein concentrate plants, Robert Boyer and Frank Calvert,
Norman F. Kruse [pronounced Cruze], Endre F. Sipos. Elmer
B. Oberg.
Say Calumet Harbor, not Calumet River; Ed thinks they
acquired the 2 country elevators on the rivers but may have
added on something. Ed Wilhelm might know.
Promine was used mostly by a large sausage
manufacturer in Detroit, Michigan, for its functional
properties. It was looked at but never used by John Morrell
& Co., Armour, Swift, or Kraft–which had an all-meat image
and mentality; “they never touched it.
Glidden sold Morrell a lot of soybean grits for dog food,
for years during the 1930s; Morrell had a dog food company
in Iowa, which made a popular canned product.
Ed had to make a rapid exodus from the Glidden Co. on
Laramie after ADM bought it. They wanted to get in quickly;
he left some important documents behind.
ADM did sell their lecithin through the American
Lecithin Co. in the early days, just like Glidden. Ask Joseph
Eichberg about the exact nature of the agreement.
Ed wouldn’t say that Glidden soy operations Chicago
was struggling, but their proﬁts were not up to Glidden’s
expectations so they were considered a weak division. World
War II helped a lot ﬁnancially, especially since the industrial
protein was requisitioned by the U.S. Navy through NFS.
Toward the end of the war Glidden was supplying soy ﬂour
for the relief programs to the liberated areas, especially Italy.
Oberg is too gracious to say that Central Soya bought
Glidden largely for its research team. The main reason
was the price was cheap; the whole works for $14 million,
including all the elevators. Central got a great deal. Some
years later they sold the Calumet Harbor elevators to Cargill
for $8 million. At that time Central Soya had only a small
development group under Sipos, who is still with them.

He reported to Norm Kruse, starting in 1953. True, they
basically had no research team. It was of equal importance to
many others.
Steroids: After 1953 they had a major contract with
Charles Pﬁzer Co. to process steroids and to sell them an
intermediate for making corticoid steroids / hormones. That
was the main business. They also had a little business with
Charles Strauss in Montreal, Canada. “After 1953 we toll
processed for Pﬁzer alone (that means for a given sum you
process material for a certain party) so we remained in the
steroids business.”
Ed was an Abbott–Glidden–Upjohn fellow at
Northwestern University. Abbott Labs and Upjohn were
very interested in Glidden’s work; they were involved in
an informal joint research operation. General Mills got into
making soy sterols at their Kankakee plant. Glidden put them
into the business in a way. Upjohn was buying sterols from
General Mills for many years. Upjohn is still using soybeans
for their corticoid hormones. General Mills sold that plant to
Henkel A.G., a German company.
The forerunner of Promosoy (Central Soya’s soy protein
concentrate) was Protein 70 (also called Pro-70), developed
by E.B. Oberg. The pilot plant was built in 1959 and the
full commercial plant later at the Gibson City plant. Pro70 was developed at Glidden by Sidney Circle. He started
working on the concentrate after the soy protein isolate, in
about 1953-54. Pro-70 was not commercialized until after
Central Soya bought Glidden’s Chemurgy Div. in 1958.
It was commercialized under the name Pro-70. The term
Promosoy was introduced in about 1960 [sic, 1962] with the
Gibson City plant. Both were exactly the same product–a
soy protein concentrated. Response, their textured soy
protein concentrate, was developed later under Ed Meyer’s
supervision.
The ﬁrst formula for Rich Freeze was developed by Jim
Liggett in about 1963-64; Ed was director of research at the
time. It was developed partly for the Japanese market. “We
[Central Soya] had an afﬁliate, Dai Nippon pharmaceutical,
which was selling our granular phosphatides in Japan. Dai
Nippon also had a few food ingredients, principally plant
gums. They thought they might sell Rich Freeze, but they
bombed out” [failed].
The Cone and Brown patent which was the basis for
Alpha Protein. Address: 1701 N. Sayre Ave., Chicago,
Illinois 60635. Phone: 312-637-0936.
4127. Shurtleff, William; Aoyagi, Akiko. 1985. History of
The Glidden Company’s Soya Products Division. Soyfoods
Center, P.O. Box 234, Lafayette, CA 94549. 23 p. April
8. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: A comprehensive history of the subject can be
found at www.soyinfocenter.com/HSS/glidden.php.
Contents: Introduction: Summary of achievements,
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surprisingly no written history of Glidden Co., main sources
of information. Founding and early years (1875-1929):
Glidden, Brackett & Co. founded in 1875 in Cleveland by
F.H. Glidden, purchase in 1917 by Adrian D. Joyce and
associates, renamed The Glidden Company, expansion in
late 1920’s, acquisition by Durkee in 1929. The 1930’s:
Joyce’s trip to Europe, his interest in soy proteins and oils
for use in paints, investigations in Cleveland, Ohio, on
isolating soy proteins, 1934 installation of German solvent
plant plus industrial isolate plant plus lecithin operation in
Chicago, Illinois, called Soya Products Division (SPD),
ﬁrst director Eric Wahlforss, Glidden a pioneer in solvent
extraction in the U.S., plant explodes Oct. 1935, back in
operation 1936, top-ﬂight team of research, production,
and sales people: Levinson, Julian, Meyer, Malter, Payne,
Oberg, and Klatt, Glidden pioneer in commercial isolates,
purchased rights to Brown & Cone patents, ﬁrst commercial
industrial isolates in 1935, plant destroyed and rebuilt,
Alpha protein process improved 1937, ﬁrst enzyme modiﬁed
industrial isolate Mulsoya, work on phosphatides (lecithin),
ﬁrst food-grade isolate in 1939 (Albusoy, enzyme modiﬁed,
sold as a whipping agent), textured soybean meal sold to
Morrell for pet food, Glidden products in 1939, SPD small
and not always proﬁtable. The 1940’s: Active research
in industrial uses of soy proteins, many patents granted,
Julian’s work with sterols, full line of products by mid1940, ﬁre extinguishing foam, purchase and construction
of new complex in Indianapolis, Indiana, in 1941-42,
commercialization of phosphatides in 1942-43, soy ﬂour in
European relief programs, Sidney Circle hired in 1945 and
starts work on edible proteins, by 1948 realizes the future
of isolates lies in edible products, 1949 Fortune magazine
article on Glidden. The 1950’s: SPD’s name changed to
Chemurgy Division, purchase of solvent extraction plant
in Buena Park, California, 1955 overview, grain elevator
built 1956-57, pilot plant 1953-55 for edible isolates, market
development begun in 1955 by Dale Johnson, visited many
companies, Circle started research on soy concentrates
using alcohol leach process, edible isolate pilot plant and
process, Promine, construction of full-scale Promine plant,
Julian leaves 1953, Central Organic Research Laboratories
formed, crushing proﬁts low, attempts to sell Chemurgy
Division, purchase by Central Soya in 1958, Central Soya
builds new plant in Chicago. Postscript: 1967 merger with
SCM Corporation, good archives at Cleveland headquarters.
Address: Lafayette, California. Phone: 415-283-2991.
4128. Sleet, George. 1985. The American Plywood Assoc.,
Plywood Pioneers, and soybean glue (Interview). Conducted
by William Shurtleff of Soyfoods Center, April 12. 1 p.
transcript.
• Summary: Plywood Pioneers is a small group of oldtimers that meets at the APA. They have a few monographs
and histories on particular early plywood mills, but none on

Laucks. A good book on plywood history, including soybean
glue, is titled Plywood Age.
Charles Cone (Phone: 503-285-3748), who is now age
86 but works 8 hours a day, is a key source on early work
with soybean glue. Bob Raymond at APA (Phone: 206-5656600) is another good old-timer and an excellent source of
information on the history of plywood gluing. Jacob Ash
(Phone: 206-383-3246) is a gluing consultant who worked
with Monsanto for years. He was succeeded after he retired
by George Kenar. Monsanto got out of the commodity resin
business 2 years ago. Address: Director, Quality Services
Div., American Plywood Assoc., P.O. Box 11700, Tacoma,
Washington 98411. Phone: 206-565-6600.
4129. Cone, Charles. 1985. Work with I.F. Laucks and
soybean plywood glue. II (Interview). Conducted by William
Shurtleff of Soyfoods Center, April 13. 3 p. transcript.
• Summary: Discusses the work of Glenn Davidson and
Earl Brown, and adds details to the ﬁrst interview. Followed
by a 7-page handwritten letter, dated 29 April 1985, giving
extensive details on soybean glues.
Davidson went to work for Laucks before Cone,
probably around 1919. Earl Brown arrived in the mid-1920s.
Cone was “Chief Research Chemist” by 1927. Brown
worked under Cone. He was better educated than Cone. His
work was more along engineering lines. It was a rather loose
organization.
Cone was very good friends with Davidson. Cone
became Chief Research Chemist when Davidson went to the
Midwest to take over the manufacture and sales of soybean
glue to be used in gum veneers. Before that, they just worked
together. Neither worked for the other; each had his own
projects.
Hugh F. Rippey was in charge of the analytical lab. He
was never involved in any of the development work. He was
there when Cone arrived.
The Lab and I.F. Laucks Inc. were housed in the
same building. They were separate organizations; one did
analytical work and the other development work. The names
were different. The manufacturing end was I.F. Laucks, Inc.
Adding caustic soda in the glue loft was what made the
glue business. There were no signiﬁcant sales before that
time. That started commercial sales–3 to 4 years after Cone
arrived.
Cone does not know anything about any contest where
all the glue companies competed. He doesn’t think it
happened.
In preparation for the demonstration or trial, Laucks
brought in experts such as Suedomeister, who has written a
book on casein, and also the man who was president of the
Casein Company of America. Casein was still that standard
that everyone shot for.
Laucks imported soybean cake. The mill was in China
or Manchuria; he does not know if there was one or many.
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There was English cake, i.e. rectangular slabs which were
underheated, not cartwheels, which were overheated. He
made an important invention on heating the cake. “As far
as I know, we did not control the China processing. The
control was in Laucks’ plant, where he had steam-jacketed
ribbon mixers, ground the cake into meal or ﬂour, injected
steam directly into the ﬂour to denature the protein to make
it less soluble, so it wouldn’t lump when the ﬂour was mixed
with water and to improve the bond. They wanted some
denaturation but not too much. It was too green when it came
in, so it had to be cooked. I was just a serf out in the back
room.
“Use of carbon bisulﬁde was important; it improved
water resistance quite spectacularly. It was a big point in the
trial. The key points in the trial were use of caustic soda as
such and the use of carbon bisulﬁde. It came in fairly early,
about the same time as the heating operation. About 1926.
“Hot press gluing. Laucks did not by any means invent
the hot press gluing process. Cone does not know who
invented it; Ask the American Plywood Association. Today
there is practically no cold pressing done. Hot pressing is
required in order to use the synthetics, which now dominate.
There was hot pressing long before 1934, but it became
dominant from that time. There was no hot pressing in 1923
on west coast.
“There were two plywood industries in 1923. Hardwood
on the East Coast, and ﬁr on the West Coast. In 1923 they
were about even size. The hardwood was use for furniture
and other decorative. Softwood plywood for paneling and
construction was in its infancy. Today softwood is 50 to 100
times the volume.
“The real reason Laucks ﬁred Cone was because Cone
had developed a blood glue to be used in the cold press
process. It was much more water resistant than soy. Cone
was tired of the serfdom. I will not assign the patent to him
unless he would give me a contract on it, which he very
reluctantly did. I would not get anything out of it until he had
made a very large proﬁt from it.
“The Cone & Brown Patent: Glidden bought the patent
for a one-time ﬁxed sum. Cone was out of it when that
transaction took place. 1932 transaction in the air was with
the Chicago Milling Co. But Cone also visited Glidden. The
ﬁring was by correspondence.
“Not that they had spent a million dollars. This was a
chemist for the Wilson Packing Co. (Meat) in Chicago) said
that more than $1 million had been spent by others in trying
to get around that patent. It wasn’t that he had. They had not
been successful. Who did get around the patent. How was the
process different? Ask Ed. Meyer.
The discovery that fungi delaminate plywood in middle
of World War II. Cone was working for M&M Woodworking
Co. who were makers of plywood. The US Forest Products
Lab, sent a man out from Madison (still in existence) to do
work in a plant to make panels. They wanted to add sodium

pentachloride to the glue and make it part of the standards.
The problem was in the South Paciﬁc panels were promptly
coming apart. Cone proved the SP was worth nothing and
proved the problem was fungi. Found that a little phenolic
resin added to a blood glue, if it were hot pressed, was
completely mold resistant. This was not hailed as a major
discovery since phenolic resins had taken over.
“The hot press process started using glues that were
a mixture of blood and soybeans. The soybean by itself
wouldn’t work.
“Levin did not mix phenolic and soybean.
Urea formaldehydes not highly water- nor weather
resistant, mostly with hardwood faces over Douglas ﬁr as
a veneer. Not awfully successful. Soybean glue, blood, and
phenolics were all alkaline glues. Phenolics were used ﬁrst.
“Other Companies making soybean glue?. Laucks
licensed other companies. He won the suit eventually, but in
the meantime he licensed a competitor that he had sued. How
many did he sue? Lilly?
“Casein was a water resistant glue. It was water resistant
and I think much more than Laucks glue. Now casein is
too expensive. So it was only the price. When we wanted
to make a little better glue, we added a little casein. to get a
better bond. Blood glues were much more water resistant.”
Address: 2309 S.W. First Ave. #1042, Portland, Oregon
97201. Phone: 503-285-3748 Ofﬁce. 503-241-0515 Home.
4130. Wilhelm, Ed. T. 1985. History of work with The
Glidden Company and Central Soya (Interview). Conducted
by William Shurtleff of Soyfoods Center, April 14. 1 p.
transcript. Followed by a 2-page letter on May 1.
• Summary: Gives details on the history of The Glidden
Company. Ed was one of the ﬁrst engineers that Glidden ever
hired. Most of the people were chemists.
Glidden ﬁrst used soy proteins to coat paper and as a
binder for the clay on paper. He worked at the Cleveland
[Ohio] pilot plant in 1934-35, preparatory to building a
large scale pilot plant (or a small scale production unit) in
Chicago.
The process could have come from the Cone & Brown
patent. The equipment was homemade, local. He worked
in the pilot plant in Cleveland from Jan. 1935 until it was
moved to Chicago in about June-July 1935–only the protein
extraction part. The solvent extraction plant was built and in
operation at that time. The protein plant in Chicago started to
operate in the summer of 1935. All the people who worked
on it in Cleveland were transferred to Chicago. In Sept. 1935
he left Glidden and entered the university. He graduated in
1939. Each summer he worked at Glidden’s Chicago protein
plant.
He and Ed Meyer did a lot of work with edible protein at
both Glidden and Central Soya.
He is not sure if the product was called alpha protein
from the outset, but he thinks it was from Day 1 in Chicago.
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The ﬁrst use was for paper coating only.
He worked on Alpha protein and ﬁre foams ﬁrst. After
the war began he worked on edible isolates and concentrates.
His group developed a process for concentrates and edible
isolates. He was working with Sidney Circle. He thinks
Oberg not work on concentrates. Then after World War II
he worked on granular and special lecithins. Address: E.T.
Wilhelm & Associates, Inc., 1942 De Cook Ave., Park Ridge,
Illinois 60068. Phone: (312) 823-2869.

Soybean Digest, sale of company to Monsanto in 1950, 1953
move to Healdsburg, California, 1955 interview by Robert
Cour, Cour’s book, 1954-55 statistics, death about 1982,
conclusion and summary.
Note: This entire chapter can be found at our website,
www.soyinfocenter.com. In the upper right corner, simply
search our website for Laucks. Click on “I.F. Laucks Co. and
Soybean Glue.” Address: Lafayette, California. Phone: 415283-2991.

4131. Shurtleff, William; Aoyagi, Akiko. 1985. History of
the I.F. Laucks Co. and soybean glue. Soyfoods Center, P.O.
Box 234, Lafayette, CA 94549. 19 p. April 17. Unpublished
typescript. Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction/summary: Development of soybean
plywood glue–ﬁrst major industrial application of soybean
protein, development of isolated soy protein for paper sizing
and coating. The early years (1908-1926): Birth, childhood,
education, start of laboratory in 1908 by Laucks and
Faulkenberg, separation in 1918, ﬁrst contact with soybeans,
investigation of cake from East Asia, earliest publication
seen on soy oil 1919-20, Bill Bailey from Olympia Veneer
comes to Laucks Lab. 1921-22, search for better plywood
glue, early history of plywood, how plywood was made in
the 1920’s, about plywood glues, not waterproof, running
board debacle, 1923 tests of soybean glue, work with
Olympia Veneer, test runs, ﬁrst soy-based glue developed
by Laucks, sales to Olympia Veneer, renaming of lab
and company, people at Laucks (Davidson, Cone, Banks,
Eilertson, Brown), Laucks’ personality, patents before 1927
with everyone’s name on them, non-glue patents before 1927
(briquettes, plastics, paper sizing), problems with the glue,
steps to standardize soybean meal, other problems, summary
of advantages. The golden years (1926-42): April 1926
contest (soybean glues won and all plywood manufacturers
switched over), years of greatest patent activity (1927-34), 4
key inventions, Laucks sells soybean glue on open market,
victory in patent infringement lawsuit against George
Osgood, development of own source of soybean cake (from
Funk Brothers in Illinois), effect on midwest plantings,
Laucks makes own glue and then ﬂour in Illinois, industry
statistics, Cone and Brown paper coating patent applied for
March 1930, granted April 1934, assigned to Glidden in
Ohio, work with isolated soy proteins, Cone ﬁred, isolate
patent starts 2 new industries, shut down of Illinois plant
and building of Virginia plant 1934, waterproof phenolic
resins developed in 1934 by Nevins, beginning of end of
soybean glues, later patents 1938-39 (including British),
other minor industrial soybean products (sprays, paints,
wallpaper), soybean glue and World War II, standards, why
it’s not waterproof, production statistics during 1940’s. Later
years (1942-82): Laucks’ retirement to Orcas Island 1942,
his articles summarizing his work in Chemurgic Digest and

4132. Korus, R.A.; Jo, J. 1985. Esters of vegetable oils.
University of Idaho, College of Agriculture, Agricultural
Experiment Station, Miscellaneous Series No. 88. p. 31-35.
April. [6 ref]
• Summary: This is part of a larger report titled “The
potential of vegetable oil as an alternate source of liquid fuel
for agriculture in the Paciﬁc Northwest–III.”
4133. Meyer, Edwin W. 1985. Details on work with Central
Soya (Interview). Conducted by William Shurtleff of
Soyfoods Center, May 4. 1 p. transcript.
• Summary: Andy Engstrom, Ed Wilhelm, and Ed Meyer
will all put their heads together to try to work out details on
the early history of Central Soya. According to Ed Wilhelm,
Central Soya paid $16 million for the Chemurgy Division of
The Glidden Co. Maybe best to say “about $15 million.”
Central Soya’s Miracle Meal, introduced commercially
in 1952 under a longer name, was not the ﬁrst dehulled
soybean meal that contained 50% protein. But it was the
ﬁrst such meal made using a desolventizer-toaster. The
sudden contact with steam caused explosive evaporation
that ruptured the cells that ruptured the soybean cells (as
shown by histological studies) and made the protein more
accessible. That was the “miracle.”
Textrol was introduced in about 1968. It was a mix of
soy protein concentrate and soy ﬂour, designed for use in
bread made by the continuous process (a process that had
become popular several years earlier for making standard
commercial white bread). The bakers wanted the absorptive
action of the concentrates, the protein content, and the
bleaching action provided by the lightly toasted soy ﬂour.
This ﬂour is not to be confused with an enzymatically active,
untoasted soy ﬂour such as Wytase. Textrol was used to
replace nonfat dry milk which, in the continuous process,
interfered with the liquid fermentation. Textrol did not prove
to be a major product. It was used by only several customers,
and it remained on the market for only about 2 years.
General Mills used it, and Central Soya never knew how
or why since they did not make bread–although they made
several other baked products.
In the early 1960s Central Soya acquired [leased
initially] a soybean crushing plant in Belmond, Iowa, from
General Mills. Central Soya eventually had to close it
because it was an archaic unit that became a maintenance
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headache. Address: 1701 N. Sayre Ave., Chicago, Illinois
60635. Phone: 312-637-0936.
4134. Oberg, E.B. 1985. Re: Activities at The Glidden Co.
and Central Soya Co. 1937-1943. Letter to William Shurtleff
at Soyfoods Center, May 4. 4 p. Typed, with signature. Plus
2-page follow-up letter on July 30.
• Summary: Dr. Oberg was with Glidden from 1937-39, with
Central Soya 1939-43, then director of research at Carnation
from 1943 on; he did not work much with soy at Carnation.
During his 2 years at Glidden he worked primarily on
industrial uses of soy protein, and obtained several patents in
this ﬁeld. His notebook from Glidden reads: “Alpha Protein
prepared in June 1939 was 117 tons, or for 22 days it was 5
tons/day. Cost was 10 cents a pound. Half of the cost was the
soybeans, $22.50/ton.”
Concerning lecithin at Glidden: “My notes show that on
11 July 1939 Glidden was making 2,000 to 2,500 lb/day of
lecithin. Much of it went to Texas Co., namely about 50,000
lb/month for $0.30-$0.33/lb. This lecithin was used as an
additive for their ‘Insulated’ lubricating oil. 0.1% was used
in oil to prevent or reduce carbon formation in auto engines.
Emil Buelens was plant production manager for Glidden’s
lecithin program. He now lives at 1022 Marion St., Oak
Park, Illinois 60302 (Phone: 312-383-4755). He played a
major role in lecithin production for Glidden and also later at
Central Soya.”
“I know that as of Oct. 1939 Central Soya [C.S.] was
not selling any lecithin but was experimenting with its
separation from oil. When I left C.S. in 1943 their production
rate was about 2,000,000 lb/year. In Dec. 1939 we shipped
our ﬁrst lecithin, 5 barrels (2,300 lb) to W.A. Cleary Corp.
The second 5 drums went to Cleary on 2 Jan. 1940. Oberg
was involved in this exciting lecithin program, but Norman
F. Kruse (now deceased) was the driving force behind the
program. He was a graduate of Iowa State University in
chemical engineering. Hydrogen peroxide was used for the
single bleach plus benzoyl peroxide (purchased from the
Lucidol Corp. of Buffalo, New York) for the double bleach.”
Mr. Oberg was very much involved in working with
Central Soya’s “legal beagles,” the Schley and Trask ﬁrm
of Indianapolis, Indiana, in trying to obtain the Kruse patent
but they were turned down repeatedly. The ﬁnal “turn
down” came with a note that said “and this is ﬁnal.” “That’s
when Mr. George Schley and I went to the patent ofﬁce in
Washington, DC, and with our samples convinced the patent
examiner that our process was indeed different from that of
anyone else. It was an important victory for Central Soya.”
This development put Central Soya in competition with
American Lecithin Co. which had long monopolized that
business; they were operating under the Sorensen and Beal
(ADM) patent. Mr. Kruse’s right hand man was C.I. “Scotty”
Finlayson.
Note: Talk with Ed Meyer of Central Soya. 1993. April

7. Ed joined Central Soya on 1 Sept. 1958, so he was not
there during the period 1939-43. But he thinks that during
this period Central Soya made what is known in the trade as
“crude lecithin.” It us not reﬁned but it was usually bleached.
It could be used for industrial applications (such as a pigment
dispersant in paints) or food applications.
Oberg co-authored two patents at Central Soya, both
pertaining to the isolation of sterols from soybean oil. He
also co-authored some at the Glidden Co. (1937-39), but Dr.
Percy L. Julian’s name was ﬁrst on each.
During the period 1934-1943 Central Soya made quite
an effort to get various companies to use its fat-free soy ﬂour.
Working with a large bakery in Fort Wayne, Indiana, they
found they could replace only about 10% of the wheat ﬂour
in bread before getting reduced loaf volume. C.S. tried to
get the confectionery trade to use its Mel-K-Soy soy ﬂour
in place of non-fat milk powder. The soy ﬂour had a higher
protein content and probably lower cost.
D.W. McMillen Sr. (“Mr. Mac”) was very interested
in the possibility of using our fat-free ﬂour in plastics as in
phenolic or urea resins. We worked with plastic companies
in Ohio and Michigan. On one occasion I went to the New
York area, and especially to Brooklyn, and visited a number
of moulding companies. Mr. Mac couldn’t believe it when I
reported to him that my results were very negative.
“At one time Mr. Mac, Kruse and I visited Henry Ford’s
soy processing plant at Dearborn, Michigan. Robert A. Boyer
had a very extensive and interesting set-up for making soy
ﬁber from soy protein. Once Mr. Mac gave a paper, which I
wrote for him, on plastics, at a service club meeting in Fort
Wayne. He and Henry Ford were both dreaming of a greater
use of soy products in plastics.”
“Mr. Mac was very interested in the people in his
company, down to the lowest man on the totem pole. He
found time for personal contact with them, for he knew they
were the key to the success of many projects. Mr. Mac was a
great ‘pepper-upper.’ At sales meetings his frequent comment
was ‘You have only your own record to beat,’ and also ‘Work
is a tonic.’ Total laboratory personnel in Oct. 1942 was only
twenty-two!”
“My ﬁrst reference to Protein 70 (later called
Concentrate in the industry) reads ‘Protein 70 prepared and
taken to Masonite Corp. on 29 Jan. 1940.’ I have complete
records of that lab and pilot plant work, which continued into
1941. Protein 70 was also taken to companies like Celotex,
Reilly Tar Chemical Co., and Central Paper Co. Central Soya
never got into commercial production of Protein 70 while I
was there” (i.e. before 1943).
In our lab preparations we used 100 gm. soybean ﬂakes,
15 liters water, and 70 cc. of 25% sulfuric acid, plus 46
cc of 10% formalin. The mixture was stirred, allowed to
stand overnight, the whey siphoned off, and the concentrate
bagged off, pressed, dried and ground. 88% of the soluble
carbohydrates were removed. In other preparations no
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formalin was added, and the product was neutralized with
alkali. So the 70% protein product [soy protein concentrate]
“that we made by leaching ﬂakes at the isoelectric point was
for industrial uses and not for edible uses.
“As of October 1942 we were processing about 12,000
bushels (360 tons) of soybeans per day in our solvent plant
and the same amount in our expellers.”
A good contact who worked on soya ﬂour at Central
Soya was Weldon “Solly” Soldner. “He was at our lab when I
arrived in 1939 and he stayed long after I left in 1943. While
there, he handled the soy ﬂour and grit research. I think he is
retired and living in Decatur, Indiana.”
“Although we did a fair amount of work with various
enzymes while I was at Central Soya, I don’t believe any of
it pertained to the use of enzymes to hydrolyze soy protein so
as to make it a better ‘whipping’ compound like egg white.”
Address: 11228 Village 11, Camarillo, California 93010;
Also: Quincy, Illinois. Phone: 805-484-3542 or 217-2248010.
4135. Fulmer, R.W. 1985. Trends in industrial use of
vegetable oils in coatings. J. of the American Oil Chemists’
Society 62(5):926-28. May. [3 ref]
• Summary: “Alkyd resins continue to be a major factor in
coatings. Increased oil consumption in alkyd manufacture is
not expected to be signiﬁcant. Projections indicate a modest
growth in total coatings usage at 2-3% per year. The industry
is facing diverse coating performance demands that will
bring unusual, more costly ingredients into use, probably at
the expense of traditional oil-based alkyd resins. Offsetting
this oil usage decline, perhaps, will be the continuing cost
advantage of the relatively low-priced vegetable oils and
the general versatility of alkyd resins. Increased use of oilbased resins is expected in emulsion (latex) paint modiﬁers
to improve adhesion and early water resistance. The coatings
industry, at least in maintenance and industrial coatings,
is adopting a cost/square foot/year economic evaluation,
factoring in the useful life of the coating.
“Very few indicators, if any, point to signiﬁcant change
in the overall consumption of vegetable oils in the surface
coatings industry in the U.S. during the next 5 years.
Projections indicate a modest, continued physical growth of
2-3% per year in coatings, consumption, more particularly
in resin solids.” Address: Research Center, Cargill, Inc., P.O.
Box 9300, Minneapolis, Minnesota 55440.
4136. Kammann, K.P.; Phillips, A.I. 1985. Sulfurized
vegetable oil products as lubricant additives. J. of the
American Oil Chemists’ Society 62(5):917-23. May. [19 ref]
Address: Keil Chemical Div. of Ferro Corp., 3000 Shefﬁeld
Ave., Hammond, Indiana 46320.
4137. Kapusta, George. 1985. Uses of soybean oil in the
application of herbicides. J. of the American Oil Chemists’

Society 62(5):923-26. May. [7 ref]
• Summary: Field studies were conducted in 1982 and 1983
at Southern Illinois University to evaluate soybean oil as
a carrier for preemergence and postemergence herbicides
and as an enhancing agent for postemergence herbicides.
Preemergence and postemergence herbicides applied with
rotary nozzles in a soybean oil carrier volume as low as 5
liters/ha afforded weed control equal to that achieved when
the herbicides were applied in 187 liters/ha water with
ﬂat fan nozzles. Soybean oil as an enhancing agent for 4
postemergence soybean herbicides was equal to petroleum
crop oil concentrate with 3 of the herbicides, but distinctly
less effective with the 4th herbicide. Address: Dep. of Plant
& Soil Science, Southern Illinois Univ., Carbondale, IL
62901.
4138. Lipinsky, E.S.; Anson, D.; Longanbach, J.R.; Murphy,
M. 1985. Thermochemical applications for fats and oils. J. of
the American Oil Chemists’ Society 62(5):940-42. May. [15
ref]
• Summary: Increasing production of fats and oils and
increasing uncertainties regarding the reliability of petroleum
resources make it desirable to reconsider thermochemical
applications of fats and oils. Difﬁculties associated with the
use of fats and oils for vehicular applications are discussed,
and use in stationary diesel engines is suggested.
Conventional kerosene space heaters are designed to
make use of the vaporization behavior of this fuel. Changes
in heater design are required to take into account the
pyrolytic degradation of the fuel when fats and oils are used,
and a traveling grate burner was designed for this purpose.
Address: Battelle, Columbus Laboratories, 505 King Ave.,
Columbus, Ohio 43201.
4139. Pryde, E.H.; Carlson, K.D. 1985. Trends in industrial
usage for vegetable oils–Symposium overview. J. of the
American Oil Chemists’ Society 62(5):916-17. May. [6 ref]
• Summary: Potential uses include sulfurized lubricant
additives, application of pesticides, coatings, epoxidized
oils, and thermochemical applications. Address: Northern
Regional Research Center, Peoria, Illinois 61604.
4140. Sonntag, Norman O.V. 1985. Growth potential
for soybean oil products as industrial materials. J. of the
American Oil Chemists’ Society 62(5):928-33. May. [39 ref]
• Summary: Contents: Abstract. Introduction. Phospholipids.
Sterols and tocopherols. Fatty acids from physical reﬁning
and deodorizer distillates. Soybean mono- and diglycerides.
Soybean oil per se. Soy fatty acids. Fatty acids derived from
soybean soapstocks.
Based on the inclusion of food additives, feed and
pet food additives with the more usual industrial markets,
including fuels, it was concluded that by 1990 industrial
utilization of soybean oil could reach 12% of the total U.S.
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consumption. Large potential volume use may be found in
applying pesticides and suppressing grain dust. Mono- and
di-glycerides may be used as food additives.
Sterols: The main sterols in soy oil are Beta-sitosterol
(ca. 53% of total sterols), campesterol (20%), stigmasterol
(20%), delta-5-avenasterol (4%), and delta-7-stigmasterol
(3%). In the typical processing of soy oil, the content of
sterols and tocopherols in the oil is progressively reduced
during the operations of degumming, reﬁning, bleaching, and
deodorizing. The greatest decrease is during deodorization,
followed by caustic reﬁning. In total, about one-third of
the sterol and tocopherol contents are removed during
processing; thus two-thirds remain in the oil. Typically an
oil reﬁner is reimbursed based on the price of the tocopherol
content (about 10%) of the distillate, which at $6.50/lb (in
1984) for tocopherols, yields a tocopherol by-product credit
of about $0.65/lb. The reﬁner is not reimbursed for the
sterol content of his distillate; this credit is retained by the
processor to cover the cost of his sophisticated separative
processing, including molecular and fractional distillation
and solvent separation.
Table I compares soy deodorizer distillate and physical
reﬁning distillate. Presently only about 2% of U.S. crude soy
oil is physically reﬁned. Deodorizer distillate has an acid
value of 50, saponiﬁcation value of 140, and contains 30%
unsaponiﬁables, 10% tocopherols (beta + gamma 62%, delta
29%, and alpha 9%), and 14% sterols (sitosterol 43.6%,
campesterol 28.6%, and stigmasterol 27.8%).
The main U.S. producers of natural vitamin E are
Eastman Kodak (Rochester, New York) and Henkel
Corporation (Kankakee, Illinois), and of synthetic vitamin E
are Hoffman-La Roche and BASF-Wyandotte.
During the last decade the pharmaceutical value of
soy sterols has increased signiﬁcantly because of partial
synthesis of sex hormones or other intermediates from these
sterols of natural origin. For example, pure stigmasterol
from soy oil is used in making progesterone and corticoids.
Progesterone can be converted in 8 steps to hydrocortisone.
Using ultraviolet mutants of a Mycobacterium species,
Beta-Sitosterol is used to produce androstenedione and
androstadienedione. The latter sterol, after further reactions,
yields estrogens, contraceptives, diuretics (spironolactone)
and the male anabolic [muscle building] and androgenic
hormones.
The world market for steroids, used in pharmaceutical
and medicinal applications, is growing rapidly. Corticoids
grew from 605,000 lb in 1963, to 2,103,000 lb in 1975, to
2,838,000 lb in 1980. Sex hormones grew from 189,008
lb in 1963, to 1343,000 lb in 1975, to 418,000 lb in 1980.
Contraceptive uses grew from 200,000 lb in 1963, to 484,000
lb in 1975, to 649,000 lb in 1980. Spironolactone grew from
105,000 lb in 1973, to 478,000 lb in 1975, to 704,000 lb in
1980.
In 1980, worldwide sales of steroidal hormones was

$4,000 million, representing an average price for these
products of $869.97/lb. For each of the above products,
production increased 30-35% for each of the 5-year periods,
and this growth rate is expected to continue for at least the
next decade. Steroid manufacturers have tended to balance
their production between naturally-derived (partially
synthesized) products and all-synthetic products, and to
use these alternate production methods interchangeably
depending on the availability of raw materials and the level
of processing costs. Address: Consultant, 306 Shadow Wood
Trail, Red Oak, Texas 75154.
4141. Raymond, Robert C.; Sleet, George. 1985. Re:
Soybean glue as a plywood adhesive. Letter to William
Shurtleff at Soyfoods Center, July 17–in reply to inquiry. 4 p.
Handwritten in pencil. [3 ref]

• Summary: Address: 1. Asst. Director; 2. Director. Both:
Quality Services Div., American Plywood Assoc., P.O. Box
1170, Tacoma, Washington 98411. Phone: 206 565-6600.
4142. Times of India (The) (Bombay). 1985. Kocher Oil
Mills. Aug. 18. p. 10.
• Summary: Kocher Oil Mills, presently making reﬁned
soyabean oil at Piparia [Pipariya, a city], in the Hoshangabad
district of Madhya Pradesh, plans to go public shortly in
order to help ﬁnance the ongoing expansion of its soyabean
extraction plant to 150 tonnes [metric tons] per day and its
soyabean oil reﬁnery to 50 tonnes per day. The expansion is
scheduled to be completed by the end of 1985. Part of the
improvements will ensure a longer shelf life for its soyabean
oil. The company also plans to launch an economical 1
kg consumer pack of soybean oil under its brand-name
“Pakwan.”
In addition, Kocher is “diversifying into the ﬁeld of
protein-rich soya ﬂour and soya foods, which have good
export potential,” and into making a “glue-grade soyabean
powder for industrial use.”
4143. Franklin, John. 1985. History of Honeymead Products
Co. (Interview). SoyaScan Notes. Sept. 10. Conducted by
William Shurtleff of Soyfoods Center.
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• Summary: Honeymead is an agricultural cooperative that
crushes soybeans. Honeymead’s parent company is Harvest
States Cooperatives. John Franklin is the director of public
relations there. Honeymead was formerly part of GTA (the
Farmers Union Grain Terminal Association), which had 2
plants–Mankato (which crushes soybeans and makes edible
products) and Minnesota Linseed Oil (which also recently
started to crush some sunﬂower seeds). An old-timer at
Mankato is Stan Eichten.
Honeymead was started by a group of businessmen in
Mankato. Then it was sold to the Andreas family; Dwayne
and Lowell Andreas ran it. They sold it to GTA (also a coop) in about 1960. GTA purchased a margarine company in
Kansas City, then purchased 2 margarine plants–Drew in
Kansas City and a salad dressing plant named Wholesome
Foods. They may have owned or bought a reﬁnery also.
In June 1983 GTA merged with North Paciﬁc Grain
Growers (NPGG) to form Harvest States Cooperatives.
NPGG, headquartered in Portland, Oregon, grew mostly
white wheat. GTA was looking for an outlet on the Paciﬁc
Rim.
Honeymead now makes industrial soy oil mainly for
adhesives/coatings, paints & varnishes, pesticides, and soaps.
Note: This is the earliest document seen (March 2008)
that mentions “Harvest States Cooperatives” in connection
with soybeans–and with Honeymead. Address: 720
Minneopa Rd., P.O. Box 3247, Mankato, Minnesota 56002.
Phone: 507-625-7911.
4144. Times of India (The) (Bombay). 1985. Company news:
Kocher Oil Mills. Sept. 14. p. 10.
• Summary: This article is surprisingly similar to the one
that appeared in this newspaper on Aug. 18 (p. 10). The
company is “encouraged by the continuously increasing
demand for reﬁned oil in the country [India] and expanding
demand for soyameal extraction [solvent extracted soyameal]
from foreign markets.” Soya ﬂour, soya foods, and powdered
soyabean glue are also mentioned.
4145. Times of India (The) (Bombay). 1985. City notes:
Maheshwari Proteins. Oct. 8. p. 10.
• Summary: Maheshwari Proteins, which processes
soyabeans, is now doubling its solvent extraction capacity
from 100 tonnes per day to 200. The new plant is expected to
begin operation by Nov. 1985.
A modern edible oil reﬁner, with a capacity of 25 tonnes
per day, has already been commissioned; production trials
and tests have been completed.
The company’s micro-reﬁned soya oil, under the brand
name of ‘Vardsan,’ will soon be sold in consumer packs of 1,
2, and 5 kgs. in western India.
When the company’s commercial soya lecithin starts to
be sold to end-users in the food, pharmaceuticals, and paint
industries, it will be under the brand name of ‘Macithin-65.’

4146. Forest Products Journal. 1985. Awards presented
and section achievements cited at FPRS [Forest Products
Research Society] ofﬁcial luncheon: Borden Award [to
Charles N. Cone]. 35(10):23-24. Oct.
• Summary: “The Borden Award was presented by Robert
G. Jenkins, general manager of the Resins & Chemicals
Division, Borden Chemical, Bellevue, Washington. This
award... recognizes an individual for outstanding current
contributions to the forest products industry related to
adhesive chemistry, adhesive systems, or products utilizing
adhesives.
“Charles N. Cone, president of Paciﬁc Adhesives
Company, Inc., Portland, Oregon, was this year’s Borden
Award winner. He received $1000, an engraved plaque, and a
portion of his travel expenses to the meeting.
“Cone has been working with adhesives since 1923
when he was employed as a research chemist for I.F. Laucks,
Inc., Seattle, Washington. In 1932, he began working for M
& M Woodworking Company, in Portland, and in 1947 he
became the technical director of the Glue Manufacturing
Division at United States Plywood Corporation of New York.
“In 1953, Cone established and named himself president
of the Paciﬁc Adhesives Co. (PACO) in Portland. He is
still president and has retained majority ownership of the
company.
“Cone’s chief role over the years has been that
of inventor. As a result of his efforts, he is inventor or
coinventor of 40 U.S. patents, mostly related to plywood
gluing.”
A photo shows Charles Cone. Note: As of May 1997
the Forest Products Research Society has been renamed
the Forest Products Society. They are located in Madison,
Wisconsin. Phone: 608-231-1361.
4147. Paskalev, Rosen L. 1985. Re: Work with soybeans and
soyfoods in Bulgaria. Letter to William Shurtleff at Soyfoods
Center, Nov. 8–in reply to inquiry. 4 p. Handwritten. [Eng]
• Summary: Dr. Paskalev is establishing a medical
book review center in the Central Institute for Scientiﬁc
Information (ZINTI), where he works. He is also a regular
reviewer in the ABC weekly newspaper and the medical
ZDRAVE. He has received degrees in engineering and
medicine, and is interested in learning more about soyfoods.
“The work on soyfoods is in its embryonic stage in Bulgaria.
Some experiments have been conducted at the Central
Institute for Nutrition in Soﬁa and Plovdiv. Soya ﬂour was
used to partially replace chocolate in some candies, but
because of some technological mistakes, the commercial
products are not yet being produced in this way. Soya ﬂour is
being added widely by our sausage industry. But other soya
foods, even the soya sauces, tamari, and miso are completely
unknown to the general consumer.
“But in 1931-37 our famous biochemist, Prof. Assen
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Zlatarov had a lot of publications in the ﬁeld of nutrition,
written in German and French. He was an active promoter
of soyafoods but after his sudden death there was a long
period of inactivity. His scientiﬁc publications are mostly in
German, but he wrote quite a few popular articles about soya
as the protein source of the future. I will be glad to compile
a bibliography for you on soya in Bulgaria in exchange
for copies of books, which I will send to be reviewed in
publications here.”
In the Soviet Union, soya beans are grown mostly in
the Far Eastern regions [Russian Far East], the Ukraine,
Moldavia, and the northern Caucasus. Soya bean oil ﬁnds
industrial uses in soaps, paints, lacquers, and margarine; the
protein from defatted meal is used to make some plastics. In
the USSR soybeans are used as a coffee substitute, and the
ﬂour is added to some kinds of biscuits and similar baked
goods.
Romania was the leader among eastern European
countries from 1924-26 in soybean production and
average yield. An institute was opened in Bucharest
(Fundula) to research and develop soybeans. In the USSR,
Czechoslovakia, and Bulgaria there are research centers
working to increase soybean yields. In Bulgaria, between
1971 and 1977, the average yield rose from 91.3 kg to 220
kg/10 are, and the maximum yield hit 317 in 1976.
Note: According to Soya Bluebook, production in
Bulgaria rose from 18,000 tonnes (metric tons) grown on
25,000 ha in 1974/75, to 160,000 tonnes grown on 100,000
ha in 1979/80. In the latter year, Bulgaria was third among
eastern European countries in soybean production after the
USSR (600,000 tonnes) and Romania (250,000 tonnes).
A map of eastern Europe shows that Bulgaria, which
borders on Greece in the south and Romania in the north,
is the southernmost eastern European country (42-44º
north latitude)–except for Albania and several southerly
Soviet republics. Its southern border lies at about the same
latitude as the southern border of New York, Michigan, and
Wisconsin. Southern Yugoslavia (i.e. Macedonia) is at about
the same latitude as southern Bulgaria, and thus is also at
a favorable latitude for soybean production. Address: Tsar
Shishman 23, 1000 Soﬁa, Bulgaria.
4148. Food Technology. 1985. Corporate changes at Central
Soya. 39(11):104. Nov.
• Summary: Discusses: Thomas C. Grifﬁth, William L.
Benford, Stanley P. Gold, Donald P. Eckrich, C. Lockwood
Marine, Don H. Morehart, Dr. L.D. Williams (elected vice
president of the Chemurgy Division), Thomas G. Hauenstein,
Don F. Heckler, William F. Myrhang, William B. Campbell,
Mack E. Wooton, and Thomas C. Cole.
4149. Korus, Roger A.; Jo, Jaiduk; Peterson, C.L. 1985. A
rapid engine test to measure injector fouling in diesel engines
using vegetable oil fuels. J. of the American Oil Chemists’

Society 62(11):1563-64. Nov. [8 ref]
• Summary: The vegetable oils tested were winter rapeseed
and safﬂower. Soy oil was not used. Transesteriﬁcation is
not mentioned. Address: 1-2. Dep. of Chemical Engineering;
3. Dep. of Agricultural Engineering. All: Univ. of Idaho,
Moscow, ID 83843.
4150. Viegas, Cristina A.; Sá-Correia, I.; Novais, J.M.
1985. Nutrient-enhanced production of remarkably
high concentrations of ethanol by Saccharomyces
bayanus through soy ﬂour supplementation. Applied and
Environmental Microbiology 50(5):1333-35. Nov. [16 ref]
• Summary: Adding soy ﬂour to a simple medium led to a
rise in the speciﬁc growth rate and viable cell concentration
of Sacharomyces bayanus during fermentation. By adding
4% soy ﬂour (weight/volume) to a simple medium with
300 gm of glucose per liter, it was possible to reach 12%
(wt/vol) ethanol in 64 hours. Address: Lab. de Engenharia
Bioquímica, Instituto Superior Técnico, 1096 Lisbon Codex,
Portugal.
4151. Nielsen, Niels C. 1985. The structure and complexity
of the 11S polypeptides in soybeans. J. of the American Oil
Chemists’ Society 62(12):1680-86. Dec. [48 ref]
• Summary: Glycinin, 11S soybean proteins, were isolated
as a 350,000 dalton complex that consists of 6 nonidentical
subunits. Each subunit consists of an acidic polypeptide
component linked to a basic component by a single disulﬁde
bond. Initial translation products of glycinin subunits are
single polypeptides of 60,000 daltons that undergo co- and
posttranslational modiﬁcation. Address: Purdue Univ.,
Lafayette, Indiana.
4152. SoyaScan Notes. 1985. Development of the book
History of Soybeans and Soyfoods (Overview). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: 1980 Oct. 22. First Table of Contents for
Soyfoods History. I started this book because Nahum Stiskin
of Autumn Press refused to let us use material from our tofu
and miso books in our next book, titled Soyfoods, and it’s
hard to write the history portions of soyfoods. Inspired by Dr.
Harry W. Miller and Henry Ford.
Dec. 9. Start to put bibliographic records on 3 x 5 inch
ﬁle cards.
1981 March 13. Add chapters on Nutrition, National
Soybean Processors Assoc., T.A. Van Gundy.
April 26. Add Society for Acclimatization, Li Yu-ying,
Horvath, Lager.
May 15. Make Overview into four chapters. Add
Soybean Chronology, Sri Lanka, History of Soybean
Production, Asian History, Berczeller, USDA.
May 30. Change book title to History of Soyfoods and
Soybeans from Soyfoods History.
June 6. Make Chronology Chapter 1. Make History
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of Soybean Production a separate chapter. Add McCay,
Soyfoods Producers in the West (Listing of companies),
changed title from Soyfoods History to History of Soyfoods.
August 21. Four Soybean Processors (Staley, ADM,
Ralston Purina, Central Soya), Hymowitz, Bureau of Plant
Introduction.
Oct. 8. Cargill, Co-op Processors, drop Hymowitz,
Soybean Production Pioneers, put Soy oil ahead of soy ﬂour,
change the order of many chapters.
Nov. 3. Change title to History of Soybeans and
Soyfoods. Put soy nuggets [fermented black soybeans] before
miso.
Nov. 7. Set up ﬁrst 3+2 character cataloging codes for
Soyfoods Center library and documents, e.g. Hym-81.
1982 Jan. 2. Brief History of Fermentation East and
West.
Feb. 2. Macrobiotics and Soyfoods, Kikkoman.
March 21. K.S. Lo and Vitasoy. Relocate East Asian
pioneers at end of Pioneers section.
June 18. Separate Fermented Tofu and Fermented
Soymilk.
July 22. Separate Soy Oil and Soybean Meal from
Hydrogenated Soy Oil Products.
Aug. 21. Put all country histories together.
Oct. 25. Start using % instead of percent in Margarine
chapter.
Nov. 13. D.W. Harrison.
Nov. 19. Decide to do separate chapter on Lecithin.
Retitle each country from “History of Soyfoods in X” to
“History of Soybeans and Soyfoods in X.”
1983 Jan. 1. Switch from 3-letter codes to 4-letter.
Hymo-73.
April 17. Changed “at” to KW = (keyword) on cards.
May 5. Dr. Fearn.
Nov. Added Cereal-Soy Blends at Flour chapter, Iowa
State University, History of Soyfoods and Health Foods in
Los Angeles.
1984 March. Meals for Millions, SFM-Rodale.
Sept. 22. Added 12 chapters on individual countries.
Divided hydrogenation into 3 chapters: Oil, margarine and
shortening. Change book’s subtitle to “Past, Present, and
Future.” Structure it into four volumes.
Oct. 31. Completely restructure Soybean Production
chapter into 16 parts. Discuss each by decade.
Dec. 26. Ice Cream.
1985 Jan. 19. Change ModProt to ProtMod, ProtIsol,
etc.
March 8. Add PPC = Pioneering Protein Companies:
Glidden, Rich Products, Gunther, Grifﬁth Labs, I.F.
Laucks. March 9. Add the Chemurgic Movement and US
Regional Soybean Industrial Products Lab: Industrial Uses
of Soybeans. United Nations, History of World Food and
Protein, Hunger and Malnutrition.
April 17th. Redo outline, giving each company its

own line and bibliography, like Adventists. Print outline
vertically. Address: Director, Soyfoods Center, Lafayette,
California 94549. Phone: 510-283-2991.
4153. Baldwin, A.R.; Fulmer, R.W. 1985. Expanding
opportunities for utilization of soybean oil and protein. In:
R. Shibles, ed. 1985. World Soybean Research Conference
III: Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 135-41. [6 ref]
• Summary: Contents: Potential protein uses: Products for
rumen feeds, protein meals in animal feeds, other animal
and pet foods, human foods/ingredients, use of soy ﬂour
in breads and bread-like, dough-based products. Potential
soybean oil industrial uses: Dust controller, kerosene
and diesel fuel additive replacement, carrier in pesticide
applications, a chemical building block. Fabricated food
opportunities. Vegetable oils vs. animal fats. Summary.
References. Address: Cargill, Inc., 4854 Thomas Ave., South,
Minneapolis, Minnesota 55410.
4154. Beauregard, L.G.; Erickson, D.R. 1985. New non-food
uses of soybean oil. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 231-36. [3 ref]
• Summary: Contents: Soybean oil in pesticide formulations.
Soybean oil as a dust suppressant in grain elevators. Soybean
oil in chemical products manufacturing and as an alternate
fuel (for diesel engines). Conclusion. References.
Concerning soybean oil a dust suppressant in grain
elevators, in 1952 Moen and Dalquist patented the use of an
oil emulsion to reduce the dustiness in grain. It was not until
the late 1970s, however, that the concept of using vegetable
oils for suppressing dust in grain elevators began to emerge.
The ﬁrst work was done by the U.S. Grain Marketing
Research Laboratory in Kansas and published by Lai and
co-workers in 1981. They found that only soybean oil and
lecithin showed long-range dust-suppressing effects.
Concerning soy oil as an alternate fuel for diesel
engines, “research thus far indicates that pure soybean oil
can cause damage to motors when used for extended periods.
Blends of soybean oil with diesel oil can be used, with
effects on the motor in inverse proportion to the proportion
of soybean oil in the mixture. Small proportions of soybean
oil (10 to 20%) in diesel fuels apparently cause no harmful
effects on the engines over the short term.” Conclusion:
“These are areas of extensive activity for the American
Soybean Association, and all progress made in opening such
new markets will contribute signiﬁcantly towards reducing
what, until now, has been an almost constant surplus of
soybean oil on the U.S. market.” Address: American Soybean
Assoc., 777 Craig Road, St. Louis, Missouri 63141.
4155. Cowan, John C. 1985. Drying oils. In: Kirk-Othmer:
Concise Encyclopedia of Chemical Technology, 3rd
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ed. 1999. New York, Chichester, Weinheim, Brisbane,
Singapore, Toronto: John Wiley & Sons, Inc. xxxvi + 2196 p.
See p. 375-76. 28 x 22 cm. A Wiley-Interscience Publication.
[2 ref]
• Summary: Introduction. Occurrence. Preparation.
Functionality. Reactions of drying oils. Uses.
Soybean oil is mentioned as a semidrying oil. Address:
Bradley Univ.
4156. Eichberg, Joseph. 1985. Lecithin. In: Martin Grayson,
Executive Editor and Publisher. 1985. Kirk-Othmer:
Concise Encyclopedia of Chemical Technology. New York,
Chichester, Brisbane, Toronto, Singapore: John Wiley &
Sons. xxxii + 1318 p. See p. 696-97. 28 x 22 cm. A WileyInterscience Publication. [4 ref]
• Summary: The Preface begins: “This compact desk
reference contains all of the subjects covered in the 24 main
volumes and the Supplement Volume of the world-renowned
Third Edition of the Kirk-Othmer Encyclopedia of Chemical
Technology.” This is a concise treatment of lecithin.
Contents: Introduction. Physical properties. Chemical
properties. Manufacture and processing: Commercial
grades. Health and safety factors. Uses (animal feeds,
baking products and mixes, candy, chewing gum, chocolate,
cosmetics and soaps, dehydrated foods, dyes, edible oils
and fats, food, ice cream, instant foods, insecticides, inks,
leather, macaroni and noodles, margarine, paints, petroleum
products, pharmaceuticals, plastics, release agents, rubber,
sealing and caulking compounds, textiles, and whipped
toppings). Derivatives (fractionated lecithins, modiﬁed
lecithins, synthesized pure compounds). Bibliography.
Address: American Lecithin Co.
4157. Harrison, Steven Kent. 1985. Effects of petroleum oil
and soybean oil in adjuvants for postemergence herbicides.
PhD thesis, University of Illinois at Urbana-Champaign. 80
p. Page 3651 in volume 46/11-B of Dissertation Abstracts
International. *
• Summary: “The replacement of parafﬁn oil with soybean
oil in agricultural adjuvants would create an additional
market for surplus soybeans and help alleviate dependence
on non-renewable petroleum oil. Field and laboratory
experiments were conducted to compare effects of a
petroleum oil-emulsiﬁer blend (POC) and a soybean oilemulsiﬁer blend (SBOC) as adjuvants for postemergence
herbicides.
“In ﬁeld experiments, little difference was observed
between POC and SBOC in the ability to enhance control”
of various weeds. In one laboratory photolysis study,
“herbicides were dissolved in parafﬁn oil or soybean oil and
exposed to ultraviolet light. The type of oil did not affect
the photolysis rate of 2,4-D or bentazon, but haloxyfop was
photo-degraded more rapidly in parafﬁn oil than in soybean
oil.” Address: Univ. of Illinois–Urbana-Champaign.

4158. Johnson, Dale W. 1985. Nonfood uses of soy protein
products. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 175-81. [3 ref]
• Summary: “In the past, cracked, dehulled beans were
processed to make a full fat soy ﬂour, which was used
mainly for human food, although some was used in calf milk
replacers.”
In the early 1960s “the industrial use of soy ﬂour in the
U.S. was in the range of 50 to 55 thousand tons per year in
plywood. It is estimated that the current use is in the range of
7,000 tons annually.
“Industrial isolated soy protein was being produced at
the rate of 18 to 20 thousand tons per year in the 1960s and
increased to about 27 thousand tons per year in the early
1970s. Since that time, the largest producer of industrial soy
proteins shut down its operation, so at present, there is only
one producer of industrial isolated soy protein. It is estimated
that the current production of industrial isolated soy protein
is in the range of 9,000 tons annually...
“It is estimated that the production of textured soy ﬂour
products could be in the range of 80 to 100 thousand tons per
year... a substantial amount of the textured soy ﬂour products
are used in canned pet food, primarily dog food, but there are
no accurate ﬁgures available as to the amounts going into pet
foods.” An estimated usage is around 0.8 to 1.0 million tons
of 50% soybean meal.
A table of “Commercial applications for defatted soy
ﬂour” includes: Pet foods (dog, cat, ﬁsh, bird), calf and
other milk replacers, feed pelleting, fermentation, bee feed,
tanning, joint cements, wallboard, mortar cement, asphalt,
sprays-insecticide, pesticide, pan grease, wall paper coating,
plywood glues, putties and metal polishing. A table of
“Commercial applications for industrial isolated soy protein”
includes: Paper coating, joint cement, detergent products,
water base paints, ﬁre ﬁghting foam, wall paper coating, shoe
polish, ﬁber board, textiles, paper board laminating, foamed
concrete, putties, printing inks and spun ﬁbers.
“In fermentation, a signiﬁcant amount of soy ﬂour is
used as one of the ingredients in the media for growing the
organisms that produce the desired products. The major use
of soy products is in the ‘mycin’ type fermentation... It is
estimated that the use in fermentation is several thousand
tons per year. At one time there was some soy ﬂour used in
producing beer, where the soy served as a nutrient for better
yeast growth... Defatted ﬂour is used for making a diet to
feed bees for honey production...
“Industrial isolated soy proteins differ from edible
isolated soy proteins in that industrial soy protein undergoes
hydrolysis during processing. The degree of hydrolysis
will determine the characteristics of the industrial soy
protein. Usually, the criterion for determining the degree of
hydrolysis is viscosity.”
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A wall washing detergent was the ﬁrst commercial
production of industrial isolated soy protein, more than 40
years ago. “The product is still on the market, but other
compositions are now used rather than soy protein.
“At one time there was a considerable amount of
soy protein used in water-based paints, but this use has
also disappeared due to the developments of more useful
polymers. During World War II most of the industrial
isolated protein being produced was used for making ﬁre
ﬁghting foam for the Armed Services.
“At one time a very high percentage of wall paper was
coated using isolated soy protein, but again, other polymers
have replaced soy protein to a considerable extent...
“The only signiﬁcant nonfood use of soy protein
concentrates is in milk replacer products for calves and other
young animals. It is estimated that as much as 40% of the
soy protein concentrate produced goes for this application.
Total production of soy protein concentrate is estimated to be
in the range of 40,000 to 50,000 tons per year... The type of
product that is used is that produced by an aqueous alcohol
extraction process... Combined nonfood and food use of
soybean meal is about 10% of the total meal produced, with
90% being used in animal feed.” Address: Food Ingredients
(Minnesota), Inc., 2121 Toledo Ave. No., Golden Valley, MN
55422.
4159. Schmidt, J.C.; Orthoefer, F.T. 1985. Nonfood uses of
soybean lecithin. In: B.F. Szuhaj and G.R. List, eds. 1985.
Lecithins. Urbana, IL: American Oil Chemists’ Society. viii
+ 393 p. See p. 183-202c. Chap. 9. [196 ref]
• Summary: Contents: Introduction. Lecithin functionality.
Nonfood applications: Adhesives, adsorbents and ﬂocculants,
agricultural and agriproduct processing uses, antioxidants
and corrosion inhibitors, catalyst applications, ceramics and
glass, coatings, cosmetics and soaps, detergents, dust control,
explosives, leather, liposomes, magnetic tape, masonry
and asphalt products, metal processing, paper, printing,
photocopying, and photography, pesticides, petroleum and
fuel products and lubricants, pharmaceuticals, polymers,
release agent, textiles, waste treatment and pollution control,
future prospects. Address: A.E. Staley Mfg. Co., Decatur,
Illinois 62525.
4160. Viegas, Cristina A.; Sá-Correia, I.; Novais, J.M. 1985.
Rapid production of high concentrations of ethanol by
Saccharomyces bayanus: Mechanisms of action of soy ﬂour
supplementation. Biotechnology Letters (Kew, England)
7(7):515-20. [16 ref]
• Summary: “The supplementation of a simple medium
with 2% soy ﬂour increased the ﬁnal ethanol concentration
and the rate of fermentation by Saccharomyces bayanus.
This improvement could not be attributed to an increase
of ethanol tolerance of yeast cells but to the satisfaction of
nutritional deﬁciencies.” Address: Laboratório de Engenharia

Bioquimica, Inst. Superior Tecnico, 1096 Lisboa Codex,
Portugal.
4161. Winarno, F.G. 1985. Pengolahan kedelai menjadi
minyak dan bahan-bahan industri [Soybean processing
for oil and industrial materials]. In: Kedelai [Soybeans].
Bogor: Badan Penelitian dan Pengembangan Pertanian
Bogor (Agency for Agricultural Research and Development,
Bogor). [Ind]*
Address: Prof. Dr., Pusat Penelitian dan Pengembangan
Teknologi Pangan–IPB.
4162. Shurtleff, William; Aoyagi, Akiko. 1986. Thesaurus for
SOYA: Computerized international bibliography of soyfoods
and the soybean industry, 1100 B.C. to the 1980s. Lafayette,
California: Soyfoods Center. 28 leaves. Jan. 28 cm.
• Summary: Contents: 1. What is the soya computerized
bibliographic database? How to order a search for
information using the soya database. 2. Introduction: Codes
and conventions. 3. Principles used in thesaurus construction.
4. Why the word “soya”? 5. Hierarchy of soy-related terms.
6. Hierarchy of geographical terms. 7. Keywords, subject
headings, or descriptors used in soya: an alphabetical listing.
8. Detailed description of soya computerized bibliographic
database.
Page 8 states: “In English, the name of the soybean has
been in continual ﬂux since its arrival in the West. Early
American names for the soybean plant prior to 1900 and
references to the earliest documents seen in which these
appeared are: ‘Chinese vetches’ (Samuel Bowen 1767),
Chinese caravances (Benjamin Franklin 1770), ‘the Soybean’ and ‘the soy pea’ (American Agriculturist 1874), ‘the
soja bean’ (Cook 1879), ‘the soybean’ (McBryde 1881),
‘soya beans’ (Brooks 1895) etc. Most of these were used for
at least a decade.
“Since the time of World War I, soy pioneers in the
United States and England, especially those interested in
food uses, have struggled to get rid of the ‘bean’ in the word
‘soybeans.’ During the war, two new words (one plural and
one singular) were introduced in the United States, and soon
came to be fairly widely used: ‘soys’ and ‘soya.’ ‘Soys’ (as
in the sentence ‘Soys are a ﬁne source of high-quality, lowcost protein.’) was picked up by two periodicals, Country
Gentleman and Orange Judd Farmer, and widely used until
the mid-1920s. The word was revived by Soybean Digest
during World War II (starting in 1941) and used extensively
until the early 1950s.
“’Soya’ had been used as an adjective in England and
its colonies since about 1910 (in the form, for example, of
‘soya cake’ or ‘soya coffee’) and in the United States since
1919 (‘soya oil’ ‘soya ﬂour’). It was ﬁrst used as a noun in
1915 by Melhuish in a British Patent titled ‘Substitute for
milk made from soya...’ In the United States it was ﬁrst used
by Crane in 1933 in an article for Scientiﬁc American titled
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‘The story of the soya.’ It was ﬁrst used in a company name
in October 1934, when Central Soya Co. was founded. In
1936 the National Soybean Processors Association organized
the Soya Food Research Council as part of its Soy Flour
Association. Thereafter the new word was used occasionally.
“During World War II, the American Soybean
Association (ASA) made a sustained effort to standardize
the name and spelling of its patron plant as ‘soybeans’ or
‘the soybean’ and to phase out earlier variant terms, such as
‘soy bean’ or ‘soya beans’ and to drop the term ‘bean’ when
soy was used as an adjective with foods, such as ‘soy oil’ or
‘soy ﬂour’ (Pellett 1944). However the ASA found that under
certain circumstances the word ‘Soya’ seemed to do the job
better than any of the above terms. For example, in 1968
when the ASA started a long-standing tradition of choosing
an annual princess, they decided to call her ‘Princess Soya’
rather than ‘Princess Soybean’ or ‘Princess Soy.’ Clearly, the
word ‘Soya’ sounded prettier, and the ASA apparently did
not like associating the word ‘bean’ with a lovely lady.
“During the 1970s and early 1980s three major trends
brought with them alternatives to the standard American
English terms ‘soybeans’ and ‘the soybean’: (1) A large
increase in the use of soy proteins in foods, (2) a growing
interest in soybeans and soyfoods around the world,
including in many Third World countries, and (3) a rise
in international communications, including international
conferences and international journals. All three trends
accelerated the use of the word ‘soya,’ which sounded nice
with foods and was close in sound to the Spanish, French,
and German word for the soybean. Thus, for example, two
of the international conferences (held outside the USA)
focusing on food uses of soybeans and sponsored by the
American Soybean Association used the word ‘Soya’ in
the title: ‘International Soya Protein Food Conference’
(Singapore 1978) and ‘World Conference on Soya
Processing and Utilization’ (Mexico City 1981). Many of
the papers in these and other international conferences from
1973 on used the word ‘soya’ to refer to both ‘soybeans’ and
‘soybean foods.’ At the conference in Mexico, for example,
there were papers titled ‘What’s Holding up the Introduction
of Soya into the Human Diet in Latin America?’ and ‘Using
Soya to Produce Nutritional Foods at Low Cost.’ And in
1980 the widely read Soybean Digest Bluebook changed its
name to the Soya Bluebook.
During this period use the of the relatively new word
‘soybean,’ as a ‘mass noun,’ (having no plural form and not
preceded by ‘the’) also came to be widely used, especially
in Third World countries, as in the sentence ‘Soybean is a
major farm crop.’ This usage paralleled that for other major
farm crops, such as corn, wheat, and rice. For example, the
title of one of the ﬁrst international symposia on soybeans for
tropical and Third World countries was ‘Soybean in Tropical
and Subtropical Cropping Systems.’ The word was used
throughout the proceedings.

“Thus by the mid-1980s, although the American terms
‘soybeans’ and ‘the soybean’ are still the standard, they are
being challenged by ‘Soya’ and ‘soybean.’ After more than
200 years in the West, the English-language terms for of the
soybean are still unsettled.
“Historical trends and many present signs suggest that
‘soya’ may eventually replace the present words ‘soybean,’
‘soybeans,’ and ‘soyabeans’ in spoken and written American
and British English.”
“’Soya’ has numerous advantages: (1) ‘Soya’ does
not contain the word ‘bean.’ The nutritional and chemical
composition of soybeans, as well as their uses, are so
different from those of most beans that soybeans deserve a
separate category. Soybeans are much richer in protein than
most beans, and they are rarely eaten as is. Rather they are
transformed by processing into a remarkably diverse array
of other products, including soy oil and soybean meal, a host
of foods (ranging from tofu and isolated soy proteins to soy
sauce and miso), and an equally large number of industrial
products. Moreover, the word ‘bean’ generally has a lowerclass and mildly unfavorable connotation today in most
industrialized Western countries, a connotation that soybeans
would prefer not to be saddled with.
“(2) ‘Soya’ is a shorter word than ‘soybeans,’ ‘the
soybean,’ or ‘soyabeans.’ Historically, short words usually
replace longer ones, as long as both communicate their
meanings equally well. Moreover, it is always used
consistently in only one way, unlike ‘the soybean’ or
‘soybeans.’ (3) ‘Soya’ is a ‘mass noun.’ Like ‘wheat,’
‘corn,’ and other cereal grains, it has no plural form. This
grammatical similarity facilitates its parallel usage with the
words for other crops and commodities. Now, for example,
we say: ‘Corn, soya, and wheat are America’s three major
farm crops.’ Or ‘Soya is widely grown in rotations with
corn.’
(4) “’Soya’ has a pleasing sound and communicates
readily to speakers of American English, British English,
and most European languages (‘Soy’ means ‘I am’ in
Spanish). (5) ‘Soya’ can be used to refer to two things at
once: soybeans and soyfoods. Rather than speaking of ‘A
history of soybeans and soyfoods in America’ we can now
talk of ‘A history of soya in America.’ If one were to speak
of a ‘History of Soybeans in Mexico’ it would not carry the
connotation the various uses of soybean, including food.”
Note: Starting in about 1993, it was the word “soy”
rather than the word “soya” which began to replace the
words “soybean” and “soybeans.” For example, in Aug.
1993 the First International Symposium on the Role of Soy in
Preventing and Treating Chronic Disease was announced. It
was held in Feb. 1994. Address: Soyfoods Center, P.O. Box
234, Lafayette, California 94549. Phone: 415-283-2991.
4163. Bhatnagar, P.S. 1986. Current aspects of soybean
in India. Paper presented at International Convention of
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“Prospects for Soybean Utilization.” 25 p. Feb. Organized by
Soyabean Processors Assoc. of India on 15-16 Feb. 1986 at
Indore, MP, India. [11 ref]
• Summary: Contents: Introduction. Soybean in India.
Production potential in India. Place in cropping system:
Will not affect groundnut production since optimum soil
and climatic requirements of the two crops are not the same.
Progress of research. Utilization: Food uses of soybean, food
uses of soya oil, potential food uses in India (defatted soya
ﬂour, tofu, soy beverages, frozen desserts). Major constraints
(to development of soybean in India).
Oilseed production in India is about 12 million tonnes.
In addition, India imports 1.5 million tons of edible oil at a
cost of about 10,000 million rupees a year to provide only 11
mg per person per day, which is less than the recommended
[by whom?] 18 gm per day. This the importance of the
soybean in India become overwhelmingly apparent.
The soybean is also a good source of high-quality,
low-cost protein, yielding 2-3 times as much per acre as
traditional Indian pulses and at a much lower price per unit
weight.
“Farmers have liked soybean because of its low input
requirements for labour and nitrogenous fertilizers and wider
adaptability. Due to its ability to ﬁx atmospheric nitrogen
in the soil, more than its own requirement, the fertility of
the soil is improved and the crop following soybean yields
better. About 30-40 kg of nitrogen per ha is saved for the
succeeding crop.”
“Although black soybean has been cultivated for ages
in the low hills of the Kumaon and Garhwal regions of Uttar
Pradesh as well as in the foothills of the Himalayas and in
some scattered pockets of Central India, the crop, strangely
enough, had not become popular in the sub-continent.”
Tables show: (1) Average yield, oil and protein content
of soybean and other pulse crops in similar conditions in
India. The other crops are pigeon pea (Cajanus cajan), black
gram (Phaseolus mungo), cowpea (Vigna sinensis), green
gram [mung bean] (Vigna radiata). Soybean has by far the
highest yield, oil, and protein content.
(2) Biological value of protein from selected
commodities: The commodities are egg, soybean, corn,
wheat ﬂour, rice (milled [white]). The values are Biological
Value, Protein Score, and Net Protein Utilization.
(3) Targeted and actual cultivation (ha) as well as
production (tonnes) in India under the centrally sponsored
scheme for soybean development (1978-1984, in 7 states).
(4) Estimated area potentially available for soybean in
Madhya Pradesh and Uttar Pradesh. (5) Indigenously bread
released varieties of soybean (19 varieties). Five columns
show: (1) Name of variety. (2) Whether released by central or
state variety release committee. (3) Area of adaptability. (4)
Duration (days to maturity) (5) Yield potential (quintals per
ha; 1 quintal = 100 kg). (6) Recommendations on package
of practices for soybean cultivation in India. (6a) Important

food uses of soybean. (7) Composition of defatted soya ﬂour.
(8) Protein and energy densities of some cooked foods and
commercially available soya ﬂours. (9) Chemical properties
of wheat ﬂour, animal protein (egg and milk) and soya ﬂour.
(9a) Protein per cent (by weight) in different food products
(incl. may soy products). (10). Net protein utilization of
different food commodities. (11) Composition of nutrients in
100 gm of different types of tofu. (12) Composition of whole
cow milk and soya beverages. Address: Project Coordinator,
All-India Coordinated Research Project on Soyabean
(ICAR), G.B. Pant Univ. of Agriculture & Technology,
Pantnagar, UP, 263145, India.
4164. Schlautman, N.J.; Schinstock, J.L.; Hanna, M.A. 1986.
Unreﬁned expelled soybean oil performance in a diesel
engine. Transactions of the American Society of Agricultural
Engineers 29(1):70-73, 80. Jan/Feb. [7 ref]
• Summary: A 159-hour test was conducted using a fuel
blend of 75% unreﬁned mechanically expelled soybean oil
and 25% diesel fuel. Address: Agricultural Engineering Dep.,
Univ. of Nebraska, Lincoln.
4165. Times of India (The) (Bombay). 1986. Prestige Foods.
April 30. p. 10.
• Summary: Starting May 1, the company will be issuing
convertible debentures. Mr. N.N. Jain, who is chairman and
managing director, says that the company has been making
high-quality reﬁned soyabean oil at its plant at Dewas,
Madhya Pradesh, since 1981, with an installed capacity of
200 tonnes per day, up from the initial capacity of 60 TPD.
The company’s products include double-reﬁned soyabean
oil, soyameal, and washing soap.
Without cost overruns, the company plans to enlarge
its soyabean oil processing capacity to 90,000 tonnes per
annum, and proposes to manufacture winterised soyabean
oil. Address: Registered ofﬁce: E-7/638 Shahpura, Near
Campion School, Arera Colony, Bhopal, Madhya Pradesh.
4166. Niehaus, Robert A.; Goering, C.E.; Savage, L.D.,
Jr.; Sorenson, S.C. 1986. Cracked soybean oil as a fuel for
a diesel engine. Transactions of the American Society of
Agricultural Engineers 29(3):683-89. May/June. [6 ref]
• Summary: “The use of vegetable oil as a substitute or
an alternative for diesel fuel is not a new idea. As early as
1900, Dr. Rudorf Diesel was known to have fueled one of his
engines with peanut oil” (see W.R. Nitscke and C.M. Wilson.
1965. Rudolf Diesel, pioneer of the age of power. Univ. of
Oklahoma Press). Address: 1. Reliability Engineer, Detroit
Diesel Allinson, Indianapolis, Indiana; 2-4. Univ. of Illinois,
Urbana.
4167. Commercial-News (Danville, Illinois). 1986. Valueadded goods key to marketplace. July 17.
• Summary: “Illinois, which has a sizeable proportion of
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the world’s richest agricultural land, enjoys a tremendous
natural advantage in the production of agricultural products.
This, however, has not prevented severe economic problems
resulting from over-production and shrinking world market
shares.
“But, according to John Campbell, dean of the College
of Agriculture at the University of Illinois, an important key
to returning the state to its natural position as leader in the
world marketplace is to produce new value-added products
that have a price and quality edge over competitors.
“’While the beneﬁts from agricultural exports have been
important,’ Campbell said, ‘a much greater potential exists
for exporting value-added products, rather than raw, bulk
materials.
“’In a highly competitive world, a nation cannot afford
to fall behind on research into value-added technology. Our
competitors understand this. The U.S.–and especially the
state of Illinois–must be determined to meet this challenge.’
“Campbell said even a 1 percent increase in the use
of cooking oil, shortening or an equivalent soybean-based
product would mean an increase of more than $21 million in
gross sales for Illinois.
“That translates into approximately $4 million in wages
from new jobs and $500,000 in added state tax revenues.”
Campbell also mentions soy milk, soy yogurt, and soy ice
cream developed at the University of Illinois.
“’Less developed countries, especially those suffering
from deﬁciencies of edible oil and protein, are potentially a
huge market for many low-cost soyfoods and soy-fortiﬁed
cereals,’ Campbell said.” No industrial uses of farm crops are
mentioned. A photo shows John Campbell.
Note: This is the earliest document seen (Oct. 2017)
concerning the “New Uses Movement” which is working to
ﬁnd new non-food, non-feed value-added industrial uses for
farm crops.
4168. American Soybean Association. 1986. Soya Bluebook
‘86. St. Louis, Missouri: American Soybean Assoc. 278 p.
July. Index (bold face type indicates advertiser). 22 cm.
• Summary: Contents: Index of advertisers (p. 4). Soybeans:
Your proﬁt opportunity, by Dr. Kenneth L. Bader, CEO,
ASA (p. 5). Organizations (by country, within each country
alphabetically): For each gives the name, address, contact
person, year founded, number of members, objectives and
activities, publications. Countries are: USA, Australia,
Austria, Bangladesh, Belgium, Brazil, Canada, England,
Germany (Federal Republic of), Finland, France, Hungary,
India, Indonesia, Italy, Ivory Coast, Japan, Malaysia,
Mexico, Netherlands, Norway, Philippines, Portugal,
Senegal, Spain, Sweden, Taiwan, Turkey, Yugoslavia, Zaire,
Zimbabwe. U.S. agricultural education, research & extension
(by state; mainly state agricultural / land-grant colleges),
ASA international ofﬁces and world regions (colored world
map and photo of each country director), government trading

agencies.
Soy directory: Oil extraction plants / reﬁneries
(alphabetically by state in USA, then by country), soyfoods
/ edible soy products manufacturers (lecithin, soy ﬂour,
soy grits, soy protein concentrates & isolates, textured soy
protein, binders, extenders, simulated meat products, soy oil
products {margarine, shortening, cooking / salad oil, salad
dressings}, soyfoods–beverages [soymilk], frozen desserts,
soy sauce, tempeh, tofu, whole soybean snacks {soynuts},
other soy-based foods), within each product by country,
producers of soy products for industrial manufacturers (by
products, etc.): Industrial lecithin, industrial soy ﬂour /
soy protein, industrial soy oil, soy sterols and tocopherols,
soybean fatty acids.
Soybean manufacturing support industries:
Manufacturing equipment & supplies, soybean processing
equipment & supplies, manufacturing services. Marketing
and auxiliary services: Brokers, ﬁnancial services,
forwarding agents, marketing consultants, trading
companies, transportation, warehousing–export / import.
Soy statistics (tables & graphs): Soya conversions
[weights & measures], metric conversions, temperature
conversions. U.S. soybean planting and harvesting dates
(by state). U.S. soybean acreage, yield and production,
1925–1985 (by year). U.S. soybean planted acreage by
state (1970–1985). U.S. soybean harvested acreage by state
(1970–1985). U.S. soybean yield by state (1970–1985). U.S.
soybean production by state (1970–1985). U.S. soybean
production major crops (1920–1985): One graph each for
soybeans, corn, wheat, and cotton. U.S. harvested acreage of
major crops (1920–1985): One graph each for the big 4. U.S.
yield per acre of major crops (1920–1985): One graph each
for the big 4. Argentine soybean area, yield and production
by province (1975-1986). Brazilian soybean area, yield and
production by province (1975-1986). Canadian soybean
production: Acreage, yield, production, farm price and value
(1950-51–1984-85). Canadian soybean production and
utilization (1950-1984, year beginning Aug. 1): Production,
imports, supplies, exports of beans, processed for oil and
meal, soy oil produced, soybean oilcake produced. World
soybean production: Area and production in speciﬁed
countries and the world total (1980/81–1985/86). Soybean
production by major countries (one graph, 1925-1985): U.S.,
Brazil, PRC [China], Argentina. Share of world soybean
production [percentage] by major countries (one graph,
1925-1985): Big 4. Soybean acreage by major countries
(one graph, 1925-1985): Big 4. Share of world soybean
acreage [percentage] by major countries (one graph, 19251985): Big 4. U.S. soybeans: Supply, disposition, acreage,
yield and price (1970–1986). Soybean usage in the U.S. for
crush and exports (one graph, 1925-1985, million bushels).
U.S. soybean exports: Percent of total usage (one graph,
1925-1985). Argentine soybeans and products (oil and
meal): Supply and disposition (1975/76–1986/87). Brazilian
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soybeans and products (oil and meal): Supply and disposition
(1975/76–1986/87). Prices of U.S. soybeans, No. 1 yellow:
Average price per bushel, Illinois country shipping points
(by year and month, 1950–1984, dollars). Prices of U.S.
soybeans received by farmers: Average price per bushel
(by year and month, 1950–1984, dollars). U.S. soybean
price support operations (1945-1985, incl. CCC). U.S.
soybean crop value: U.S. and major producing states (19251985): Illinois, Iowa, Indiana, Ohio, Missouri, Minnesota,
Arkansas. Fold-out color map of U.S. soybean acreage by
county. U.S. farm marketings of soybeans: Percent of open
market farm sales by month (1975/76–1984/85). Map of
U.S. soybean processing plants. Value of U.S. soybean
products per bushel and crush margin (1950-1984): Soy
oil, soybean meal, soybean price (received by farmers,
No. 1 yellow Illinois), margin (ditto). U.S. soybean meal:
Prices paid by farmers–44% protein, dollars per 100 lbs,
by year and month (1950-1984). U.S. soybean meal:
Average wholesale price–44% protein, dollars per ton,
bulk Decatur, Illinois, by year and month (1950–1984).
U.S. soybean meal: Beginning stocks, production, exports
and domestic disappearance, by year and month, thousand
short tons (1978/79–1984/85). U.S. soybean cake and
meals: Supply, disposition and price (1977-1985): Soybean,
cottonseed, linseed, peanut. Major world protein meals:
Supply and utilization (1981/82–1985/86; Production,
exports, imports, consumption, ending stocks): Soybean,
cottonseed, rapeseed, sunﬂowerseed, ﬁsh, peanut, copra,
linseed, palm kernel. World major oilseeds: Supply and
utilization (1981/82–1985/86). World major vegetable and
marine oils: Supply and utilization (1981/82–1985/86).
Prices of U.S. soybean oil: Soy oil, domestic crude, average
cents per pound in tank cars at Midwestern mills, by year
and month (1950/51–1984/85). U.S. soybean utilization, by
year (1960-1984): Food–Shortening, margarine, cooking and
salad oils, other edible, total. Nonfood–Paint and varnish,
resins and plastics, fatty acids, other inedible (incl. soap),
total. Total domestic utilization. U.S. soybean oil value as
percent of total soybean value (1930–1985). Note: Peaked
at about 55% in 1930, fell to about 32% in 1980-81. U.S.
soybean oil: Supply, disposition and price (1960-1985). U.S.
edible fats and oils: Supply and disappearance (1978-1985):
Coconut, corn, cottonseed, lard, palm, peanut, soybean,
sunﬂower, tallow (edible). U.S. exports of soybeans, by
year and month (1953–1984). U.S. soybean exports by port
and country of destination (Sept. 1984–Aug. 1985): Ports
are–St. Lawrence Seaway, Lakes, Atlantic, Gulf (by far the
largest), Paciﬁc, Interior. U.S. exports: Soybeans–Volume of
exports by country of destination (in metric tons) and total
value (1981–1985). U.S. exports: Soybean oil–Volume of
exports by country of destination (in metric tons) and total
value (1981–1985). U.S. exports: Soybean oilseed cake and
meal–Volume of exports by country of destination (in metric
tons) and total value (1981–1985). Map of U.S. soybean

exports by port areas: Sept. 1984–Aug. 1985 (1,000 bushels).
U.S. exports of soybean, cottonseed and sunﬂowerseed
oils: U.S. commercial and P.L. 480 exports–Volume of
exports by region and country of destination (in metric
tons) and total value (1979/80–1984/85; year beginning in
October). U.S. exports: Soybean oil–P.L. 480, Title I and III,
volume (in metric tons) and value (in $1,000) by country
of destination (FY 1981–1985). U.S. exports of soybean
and cottonseed oils: U.S. commercial and P.L. 480 exports
(1950–1984, million lbs; incl. P.L. 480 as a percentage of
the whole). Brazilian exports of soybeans and products to
major countries (1,000 metric tons; 1976-1984). Graph of
soybean & product exports by major countries (U.S., Brazil,
Argentina) (soybean equivalent; 1970-1985). Graph of world
share of soybean & product exports by major countries (U.S.,
Brazil, Argentina) (1970-1985). Note: U.S. share has fallen
from 95% in 1970 to about 50% in 1984.
Glossary: General terms, soy protein terms. Standards &
speciﬁcations: NSPA, Association of American Feed Control
Ofﬁcials (AAFCO), USDA (deﬁnitions and grades). Index.
Address: P.O. Box 27300, St. Louis, Missouri 63141.
4169. Riley, Richard R.; Coco, Charles E. Assignors to
GenCorp, Inc. 1986. Grafted soy protein latex [for coating
paper]. U.S. Patent 4,607,089. Aug. 19. 6 p. Application ﬁled
29 Aug. 1985. [6 ref]
• Summary: “Abstract: A conjugated diene such as
butadiene-1,3 and a vinyl aryl monomer such as styrene are
graft or over copolymerized on a dissolved or ﬁnely divided
anionic fully caustic treated soy protein in aqueous alkaline
media using minor effective amounts of an oil soluble azo
catalyst, a chelating agent and a chain transfer agent to form
a latex which can be used in paper coating compositions.”
Address: 1. Hartville, Ohio; 2. St. Louis, Missouri.
4170. Times of India (The) (Bombay). 1986. City notes:
Golden Proteins. Sept. 6. p. 10.
• Summary: Golden Proteins solvent extraction plant
at Sahibabad (100 tonnes per day capacity) has started
commercial production. The ﬁrst trial runs took place during
March and April, 1986.
The company’s public issue of Rs. 75 lakhs [7.5 million
rupees] in Dec. 1985 was oversubscribed.
The company “plans to increase its solvent extraction
capacity to 400 tonnes per day and to diversify into other
soya products like winterised buteroil [?], margarine,
soyacurd, silken tofu, ﬂavoured [soya] milk and cheese,
besides producing hard oils, detergents, soaps and
cosmetics.”
4171. Baldan, Antonio Siderlei. 1986. [Binders from
soy ﬂour]. Brazilian Patent 8,500,748 A. Sept. 23. 4 p.
Application ﬁled 14 Feb. 1985. (Chem. Abst. 106:198031j).
[Por]*
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• Summary: Binders for pressed wood, particleboard, etc. are
composed of 70% ﬁnely divided soy ﬂour, 20% wood ﬂour,
9% water, and 1% vinegar. The raw materials are mixed in
that order in a heated container. Address: Brazil.
4172. Soybean Update. 1986. Soyoil is now in successful use
as a dust suppressant at a 500,000 tonnes grain elevator in
Ravenna, Italy. Nov. 10. p. 3.
• Summary: “The elevator began using soyoil at ASA’s
(American Soybean Assoc.) suggestion. Elevator ofﬁcials
predict that more than 100 tonnes of soyoil will be used
at the Ravenna plant each year, and that the soyoil dust
suppression system will eventually be adopted for all of the
company’s grain handling facilities.”
Note: This is the earliest English-language document
seen (Sept. 2016) with the word “soyoil” in the title.
4173. Hayes, Gayle. 1986. Soybeans: All things to all people.
Times-Enterprise (Thomasville, Georgia). Nov. 21.
• Summary: Soybeans contain more protein than beef,
more calcium than milk, and more lecithin than eggs. They
are instrumental in the manufacturing of drugs, such as
streptomycin, a powerful antibiotic. Address: Georgia.
4174. Inside R&D (Predicasts). 1986. Grafted soy protein
latex used as binder. Nov. 26. p. 2-7. *
• Summary: Divergitech General has developed a process
for graft or over-copolymerizing conjugated dienes and vinyl
arylmonomers in soy proteins. The resulting latex can be
used as a binder for pigmented paper coating compositions
when printing by gravure or offset processes. Applications
include use in compositions for lightweight paper used in the
gravure printing process.
4175. Machida, Yoshiharu. 1986. [Application of powdered
soybean protein to oral controlled-release dosage forms].
Hoshi Yakka Daigaku Kiyo (Bulletin of the Hoshi College of
Pharmacy) No. 28. p. 37-40. [Jap]*
• Summary: A review of the use of soybean protein in
controlled-release drugs. Address: Dep. Pharm., Hoshi Univ.,
Tokyo, Japan, 142.
4176. Lacey, Robert. 1986. Ford–The men and the machine.
Boston and Toronto: Little, Brown and Co. xix + 778 p. Plus
48 pages of plates. Index. 24 cm. [450* ref]
• Summary: Contains a chapter titled “Food for Thought”
(Chap. 13, p. 220-236 + photos at end) plus extensive
endnotes, a 23-page bibliography, and a good map of
Dearborn and Detroit. An insightful, very well researched,
and slightly irreverent overview of Ford’s work with
soybeans and attitudes toward diet and health.
Henry Ford had a distrust of doctors. He blamed a
doctor for his mother’s death and for the operation that
marked the end of his wife’s childbearing in the 1890s. In

Nov. 1932 he was admitted, at age 69, to the Henry Ford
Hospital for a hernia operation. It was the ﬁrst medical
operation of his life. The next morning he insisted on getting
up, against doctor’s orders, and sitting in a chair beside
his bed. Persisting with his own therapy, a week after the
operation he declared himself ready to go home. Five days
later he was back at work, totally cured. To his surgeon’s
amazement he remained cured. “It was not long before
postoperative ambulation became one of the new features of
treatment at the hospital.”
“Old Henry Ford had always believed that we are what
we eat. Dietary reform had been one of the radical new
strands of thought swirling through Michigan in his youth,
thanks to the Seventh Day Adventists’ Western Health
Reform Institute, founded in Battle Creek in 1866.”
Henry Ford was a pioneer in employing Negroes and
treating them fairly. William Perry, his ﬁrst black worker,
was employed in 1914. “By the early 1920s there were more
than 5,000 blacks working for Ford and by 1926 there were
double that number–a tenth of the entire work force. The
Ford Motor Company employed more blacks than all other
car companies put together... But Ford never paid a man
more, or less, on account of his skin. Henry Ford’s black
employment policy was genuinely ahead of its time.”
Henry Ford had been thinking in terms of chemurgy and
villages for many years. “As early as 1916 he had formed
a company with Edsel, ‘Henry Ford & Son Laboratories’
to carry out ‘mechanical, botanical and chemical research.’
Henry had a notion that alcohol could be distilled from
vegetable matter for use as a tractor fuel, thus making the
farmer totally self-sufﬁcient, and he hired his old school
friend, Dr. Edsel Ruddiman, away from his university
researches to work on this. He set Dr. Ruddiman up in a
corner of the Dearborn tractor plant, and here the chemist
analysed all manner of vegetable produce from the evergrowing acreage of the Henry Ford farms.” One of the crops
he analyzed was soybeans. Ford’s interest in the soybean
was not primarily in its nutritional value but rather in the
potential that it held for use by industry.
Of the several Western prophets who popularised
the soybean, Henry Ford was the ﬁrst to try growing and
harvesting the crop on a major scale, using farm machinery
extensively.
“Chemurgy, a technological child of populism, sprang
from the woes of American farmers in the 1920s and
1930s. As unemployment grew, there were fewer and fewer
customers to purchase the abundant crops grown by farmers.
Surpluses resulted and the glut sent prices plummeting.
Chemurgy was based on the “hope that modern science
might be able to teach farmers to produce more than just
food. If the agricultural sector was producing more than
people could eat, while the industrial sector was languishing,
it seemed obvious that the two should get together... the
latest developments in chemistry suggested that this was
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where the future lay. Wood was providing the raw material
for the miraculous new ﬁbre, rayon... Both the technology
and ideology meshed with the causes dearest to Henry Ford’s
heart, and it turned out that he had been a chemurgical
pioneer all the time without realising it, since the coil cases
of the 1915 Model T had been constructed from a plastic
based on wheat gluten. As the chemurgical movement
gathered strength in the early 1930s, its champions found a
ready audience in Dearborn, and in 1935 the Dearborn Inn
became the site of America’s ﬁrst chemurgical conference,
under the sponsorship of Henry Ford.” The ﬁrst conference,
and the second, held at the same location the next year, were,
“like all enterprises associated with Henry Ford, a curious
blend of vision and nostalgia.”
In an attempt to maintain the chemurgic spirit, Henry
Ford appeared in 1939 in a silklike soya-bean tie while
wearing a soya-bean suit.* (Footnote: *The suit was more
fragile than its woollike texture suggested; its tailor gave
Henry Ford ﬁrm orders not to cross his legs in public.)”
Lacy is an Englishman, who writes non-ﬁction company
histories. A Ballantine Books edition (832 p., 18 cm) was
published in 1987. Address: England.
4177. MinnSoy Digest. 1986. Serial/periodical. North
Mankato, Minnesota: Minnesota Soybean Research &
Promotion Council. Frequency: Monthly or bimonthly.
• Summary: This is an example of a newsletter published
by one of the Qualifying State Soybean Boards under the
national soybean checkoff program. All issues in 1995
consisted of a single sheet of paper printed front and back.
Examples of articles: Feb. 1995–International marketing
focus turns to Asia. China’s economic reforms will mean
more U.S. ag trade. China becomes soybean importer. As
meat consumption in China rises, soy-based feed demand
grows. Iowa / Minnesota Soybean Association IdentityPreserved Marketing Conference (1 March 1995 at Ames,
Iowa). April 1995–Biodiesel to be used in Lake Superior
research vessel. Minnesota taking part in ﬁrst-ever federal
ﬂeet testing (using methyl soyate diesel fuel). About the
Energy Policy Act (EPACT). Biodiesel facts. May/June
1995–3 new varieties–Glacier, Granite and Freeborn are
released. High protein genes identiﬁed by University of
Minnesota researchers. Enter the Minnesota Soybean
“Cooking with soy” recipe contest (Entries must be
postmarked no later than June 15, 1995). August/September–
MSR&PC approves research projects for coming year.
Talk with Bonnie McCarvel, executive director of the
Minnesota Soybean Research & Promotion Council. 1996.
Feb. 2. This periodical has been published since at least
1986. It is currently printed by Intertec in Minneapolis
and inserted into the roughly 22,000 copies of Soybean
Digest that are mailed each month to Minnesota soybean
farmers. Some other state soybean associations have similar
periodicals, but not all. The text is written in Minnesota,

but the main source of the news information comes from
Osborn & Barr Communications (The United Soybean
Board’s producer communication contractor located in
Clayton, Missouri). It comes in the form of a monthly news
packet in a folder. Address: 360 Pierce Ave., Suite 110, North
Mankato, Minnesota 56003. Phone: 507-388-1635.
4178. Peterson, C.L. 1986. Vegetable oil as a diesel fuel:
status and research priorities. Transactions of the ASAE
29(5):1413-22. [25 ref]
Address: Dep. of Agricultural Engineering, Univ. of Idaho,
Moscow, ID 83843.
4179. Toyo Shinpo (Soyfoods News). 1987. Gyôkai saidai no
nandai okara o kangaeru. Urisaki ga kadai ni [Manufacturers’
biggest problem is okara. The problem is where to sell it, dry
it, and the expense of doing so]. Jan. 1. p. 7-8. [Jap; eng+]
• Summary: Is okara waste matter or can it be put to use? If
it is useful, can it be used inexpensively? Tofu manufacturers
in Japan who deal with okara are trying to use twin screwextruders to put okara to good use. Dried okara is useful,
but drying okara is a very expensive operation. Okara has
recently been used in dog, cat, and ﬁsh foods, etc. The dairy
industry also consumes some.
They are even using it as compost in Aichi-Ken.
This has had some good results. They started to use it as
fertilizer in July 1986, and they produced nice melons and
watermelons. In addition, the okara seemed to ward off
insects. Because of results such as these, okara now sells for
¥5,000 a ton. There have been good results in using okara
as fertilizer in the production of cucumbers and tomatoes in
Hokkaido. In Nagano, they are trying to cultivate shimeji
mushrooms using okara.
Okara is also being used in miso for miso pickles
(misozuke). This research is still in the preliminary stages
however. In Kagawa-ken, a frozen food company is making
tofu croquettes using okara. In Fukuoka-ken, they use
dried okara for food products, growing mushrooms, and
as fertilizer. It is also used in croquettes and hamburgers–3
manufacturers are actually making these foods now.
4180. Product Name: Soy Polymers.
Manufacturer’s Name: Ralston Purina Co.
Manufacturer’s Address: Checkerboard Square, St. Louis,
MO 63164. Phone: 314-982-1000 or 314-982-3117.
Date of Introduction: 1987 January.
New Product–Documentation: These industrial products
act as functional additives for the coated paper and
paperboard markets.
4181. Bohy, Ric. 1987. Detroiter remembers deep ties to
Carver. Detroit News. Feb. 1. p. 1A, 4A.
• Summary: Austin W. Curtis, Jr. discusses memories of
George Washington Carver and Henry Ford–and of the
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friendship and relationship between these two great men.
This is the ﬁrst in a series of articles that will run in The
Detroit News during Black History Month. “What brought
the three men together was chemurgy, now an all but
forgotten discipline in which the idea was to ﬁnd industrial
uses for farm products. Carver and Curtis were practitioners.
Ford was a patron. Carver’s ﬁrsts in the ﬁeld easily ﬁll a
long page of small type. He discovered nearly 300 uses for
the peanut alone, and for successfully promoting it as a cash
crop, he is credited with saving the South from the havoc
wrought by the boll weevil on its cotton ﬁelds.
“Curtis had his own ﬁrsts but risks immodesty only
in speaking of one: He was the ﬁrst and only of several
assistants to Carver who thrived under the great man’s
perfectionism and eccentricities.”
“’Mr. Ford was extremely interested in anything to
help the farmers,’ Curtis said. ‘And he was interested in
utilizing their products for plastics. At one time, Ford Motor
Company was doing work with that, utilizing the soybean in
molding knobs for gearshift levers. The gearshift knob came
out of a conversation and correspondence between Ford and
Carver.’
“The ﬁrst meeting between the two men came after a
long period of correspondence on chemurgic research. It
was in 1937, when Carver accepted an invitation to give the
keynote address at a meeting in Dearborn of the National
Farm Chemurgic Council, formed two years before.”
Photos show: (1) G.W. Carver and Henry Ford at a
meeting in 1937. (2) Austin W. Curtis, Jr. Address: News
Staff Writer, Michigan.
4182. Marking, Syl. 1987. Soy oil settles grain dust. Soybean
Digest. Mid-Feb. p. 27.
• Summary: Grain dust explosions have killed more than
13 persons and injured nearly 40 each of the past 9 years.
If the full potential for use of soy oil as a dust suppressant
were realized, it would mean an additional U.S. market for
250 million lb of soy oil, from 23.4 million bu of soybeans.
It could replace the food grade mineral oil now used.
Installation of equipment costs $3,000 or less for a mid-sized
elevator, exclusive of oil storage, compared to $200,000 to
$250,000 for a conventional dust collection system.
4183. Soybean Digest. 1987. Soy oil busts dust in Turkey.
Mid-Feb. p. 26.
• Summary: Soy oil is being used for the ﬁrst time to
suppress grain dust in a major grain handling facility in
Istanbul. Turkey already imports about 120,000 tonnes of
soybean oil each year. That’s the oil from 25 million bu
of soybeans, equal to about 17% of Turkey’s domestic oil
usage.
4184. Soybean Update. 1987. ASA asks Patent Ofﬁce to reexamine the Barham patent restricting soyoil’s use as a grain

dust suppressant. March 23.
• Summary: The American Soybean Assoc. cites
“widespread historical use of oil to suppress dust, and claims
that the patent’s description of a ‘synergistic effect’ by which
oil effects dust is inaccurate.”
4185. Times Record (Toledo, Ohio). 1987. Rule soybean oil
may be used to control grain dust. March 25.
• Summary: The Federal Grain Inspection Service ruled that
soybean oil may be used to control grain dust in elevators.
An announcement of the rule change and background
information on the decision was included in the March 4
edition of the Federal Register. The American Soybean
Association requested that the U.S. Patent Ofﬁce re-examine
the Barham patent which ASA says unjustiﬁably restricts the
use of soy oil for dust control. Reducing grain dust can safely
and effectively reduce the threat of costly and life threatening
elevator explosions.
4186. Soybean Update. 1987. The U.S. Patent Ofﬁce has
agreed to accept ASA’s request for a re-examination of the
Barham patent, which restricts use of soyoil as a grain dust
suppressant. April 27.
• Summary: “The Industrial Fumigant Company, which
holds exclusive rights to the Barham patent, has taken grain
elevators to court over use of soyoil to suppress grain dust...
The U.S. Patent Ofﬁce has agreed to review the Barham
patent.”
4187. Editor & Publisher. 1987. Soy oil-based ink. May 2.
• Summary: Soy-based inks could solve environmental/
disposal problems of 500 million lb of petroleum-based ink
(70% of market) and carbon black (30% of market) used
annually by newspapers. Soy ink costs up to 30% more than
petroleum inks, but prints more papers per lb. Soy ink is
“especially well-suited for reproducing color.”
4188. Garneau, George. 1987. Soy oil-based ink: The latest
ingredient to be tested as a substitute for petroleum-based
oil in newspaper ink has shown positive results. Editor &
Publisher. May 2. p. 102, 162.
• Summary: If soy-based inks succeed, they could change
the way that 500 million pounds of ink used by newspapers
annually are made. As a result, newspapers could avoid
environmental problems stemming from the disposal of
waste ink, and a plentiful, renewable source of biodegradable
oils could create a new market for beleaguered American
farmers. Other potential beneﬁts include reduced dependence
on foreign petroleum, a healthier newspaper production
environment, and more leverage over the price and supply
of oils for making ink. Most inks currently are made with
petroleum-reﬁned oils, accounting for up to 70% of most
news ink, the rest mostly carbon black. Soy inks are also
especially well-suited for reproducing color.
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The bad news is: Soy oil costs more–up to 30% more
than current petroleum-based inks. On the other hand, soybased ink appears to print more newspapers per pound than
petroleum-based ink. Vegetable-based inks are not new,
according to George Cashau, technical research director
for the American Newspaper Publisher’s Association
(ANPA), who said that the search for a replacement for
petroleum oil in news inks began in 1980 after a cyclical
U.S. oil shortage. 300 million pounds of oil a year are used
in news ink. Address: New York, NY.
4189. Jaycor. 1987. Review of cost estimates for two
transesteriﬁcation processes. Report prepared for Oak
Ridge National Laboratory, Oak Ridge, Tennessee. May
11. [3 ref]*
Address: McLean, Virginia.
4190. ASA Member Letter. 1987. ASA tackles domestic
markets. May.
• Summary: “ASA (American Soybean Assoc.) has created
a new checkoff initiative to emphasize development of
domestic soybean markets. Here are some of the issues:
Truth-in-labeling for oils (1,900 million pounds), soyoil for
dust suppression (250 million lb), soyoil ink for newspapers
(324 million lb), and soymeal in shrimp, prawn, and
freshwater ﬁsh feeds (20-50% per pound of feed).”
4191. Coco, Ed. 1987. Soy polymer insolubilization. Pulp &
Paper 61(5):51-52. May.
• Summary: “Three types of soy polymers (and variants
thereof) are commercially available today. They are native
(unhydrolyzed), thermochemically modiﬁed (hydrolyzed),
and carboxylated. The native soy protein is an associated
amphoteric polymer of high molecular weight made up of
four ultracentrifuge sedimentation fractions. The bulk of the
commercial product is a combination of 7S, congycinin and
11S, gycinin.
“The subunits are tightly coiled polymers that are made
up of 20 different amino acids that are characterized by
different functionalities.”
“Various commercial insolubilizers can be used to get
necessary water resistance, wet pick, and gluability on coated
paper and board.” Address: Ralston Purina Co.
4192. J. of the American Oil Chemists’ Society. 1987. Soy oil
control of grain dust. 64(5):700, 702. May. [1 ref]
• Summary: The U.S. Federal Grain Inspection Service
(FGIS) has ruled that soybean and other edible oils may be
used to control grain dust in elevators. The announcement
was published in the March 4, 1987, Federal Register. p.
6493-6497.
4193. McBlain, Brian. 1987. Origin and history of Ohio
soybean industry. Ohio Extension Bulletin No. 741. p. 1-7.

May. Beuerlein et al. eds. The Soybean in Ohio. iv + 128 p.
• Summary: Contents: Domestication and dispersal of the
soybean in the Orient. Introduction of the soybean to Europe
and North America. Development of soybeans in the United
States and Ohio. The soybean as food. Industrial uses. The
future.
A.H. Ernst said that the soybean “had come to Illinois
and Ohio from San Francisco in [actually after] 1850...
In 1882 the ﬁrst annual report of the Ohio Agricultural
Experiment Station (OAES) reported that the species was
grown that spring and had potential as a soiling crop (greenchop) and for green manure. The 1893 OAES Annual Report
included a positive report on the adaptation of the crop to
Ohio. Soybeans were grown annually by the OAES from
1892 and by 1904 were being grown on 14 acres... In 1900
OAES Report No. 206 recommended solid seeding the crop
for forage and use of the crop as a replacement for clover...”
“The USDA played a key role in the development of
this crop in the United States in cooperation with the state
agricultural experiment stations. In 1907 the crop was one
of the responsibilities of C.V. Piper, who was head of the
USDA’s Ofﬁce of Forage Crops. Piper was called “the
Prophet” by his colleagues; he felt that soybeans were a
neglected crop that needed promotion. That year he hired
W.J. Morse as the ﬁrst full-time soybean researcher in the
United States and possibly in the world. He was to evaluate
soybean introductions for potential cultivation in the United
States.”
Note: We can ﬁnd no evidence that Morse was hired by
Piper as a “full-time soybean researcher.” The soybean is not
even mentioned in the correspondence leading up to Morse’s
hiring. Morse was told that he would be working with
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various forage crops. During his ﬁrst two years on the job,
he focused on comparing cowpeas and soybeans, but as late
as 1928 he was still working with and writing articles about
kudzu, velvet beans, and pigeon peas. Before long, however,
his interest increasingly shifted toward soybeans and by 1909
he may well have been devoting at least half of his time to
them; by 1921 he was considered USDA’s “soybean expert”
and in March 1931 a document ﬁrst stated that he was “in
charge of soybean investigations” at USDA’s Bureau of Plant
Industry.
“In 1908 the OAES received two dozen strains for
evaluation from William Morse.”
“In 1916 there were 4,921 acres of soybeans in Ohio,
and by 1923 some 128,000 acres were grown as a hay crop.”
“The ﬁrst soybean varietal releases from OAES were
four unspeciﬁed selections from varieties available before
1898. They were released as small seed lots in 1916. The
variety Hamilton was ﬁrst selected at OAES in 1909 from
Medium Brown. Hamilton was named by 1922, but it was
likely one of the four lines released in 1916. It was a latematuring, brown-seeded hay type. John Wing, a seedsman
from Irwin, Ohio, apparently sold the ﬁrst private soybean
variety in the state by 1925 and possible before 1912. The
variety was called Wing Jet and was a black-seeded hay
type.”
Note: Wing Seed Co. started selling soybeans in its
1909 catalog–with high praise for the relatively new crop.
Four varieties were offered: Medium Early Yellow, Ito San,
Ogemaw, and Brownie. By 1910 the company was offering
three soybean varieties it had developed by itself, through
selection: Wing’s Mikado, Mongol, and Sable. In its 1911
catalog Wing ﬁrst offered a soybean variety named Jet.
“The USDA and state agricultural experiment stations
had evaluated more than 800 accessions from various
countries by 1925. Morse, as head of the USDA Ofﬁce of
Soybean Investigations, directed development of soybean
varieties for the Midwest and selected many of the ﬁrst
ones. Varieties were evaluated and other USDA agronomic
research on soybeans continued mostly at the Arlington
Experimental Station [in Virginia] through 1927.
“Most varieties grown in Ohio up to the present are
descendants of six selections from the original 800. These
six were yellow-seeded varieties, a necessary trait for
the production of light-colored soybean oil. Two of these
varieties, Manchu and Manchuria, and selections from
them began to supplant the pre-1890’s variety, Ito San, in
Ohio by 1923. Scioto and Mingo, selected in the mid-1920s
from Manchu, were yellow-seeded and released in the mid1930s by OAES. Two varieties selected from Manchuria in
1913 and 1920 and called Manchuria 13177 and Manchuria
20173, respectively, may have been informally released by
OAES in the 1930s.”
Note: In a letter to Soyfoods Center dated 23 Aug. 1989,
McBlain acknowledged that the ﬁrst sentence above should

have read “from San Francisco after 1850...”
A color map shows the location of soybean production
in the United States in 1975; it was prepared from county
yield data. Address: Asst. Prof. of Agronomy, Ohio State
Univ.
4194. Mounts, T.L.; Wolf, W.J.; Martinez, W.H. 1987.
Processing and utilization. In: J.R. Wilcox, ed. 1987.
Soybeans: Improvement, Production, and Uses. 2nd ed.
Madison, Wisconsin: American Society of Agronomy. xxii +
888 p. See p. 819-66. Chap. 21. [154 ref]
• Summary: Contents. 1. Soybean oil. 2. Soybean protein. 3.
Soybean processing. 4. Soybean oil processing. 5. Food uses
of soybean oil. 6. Nonfood uses of soybean oil. 7. Defatted
soybean protein processing. 8. Utilization of defatted
soybean protein products. 9. Full-fat soybean products.
Address: 1-2. NRRC, Peoria, Illinois; 3. USDA-ARS,
Beltsville, Maryland.
4195. Bell, Ned. 1987. Soybean touched by Midas. Blade
(Toledo, Ohio). June 7.
• Summary: It took a century for the soybean to be
recognized as a ﬁeld crop rather than as a curiosity plant
from Asia. In 1925 soybeans ranked 40th among U.S. crops
by value, and then it was used primarily for hay. Since 1964
soybeans have been second only to corn as the leading U.S.
cash crop. Today only 2.5% of the oil goes for industrial
uses. Crude soybean fatty acids are used to make adhesive
tape, shaving compounds, textile water repellants, carbon
paper, and typewriter ribbons. In 1986 225,000 tonnes of
whole soybeans were exported to China.
4196. Soybean Update. 1987. The Iowa legislature has
afﬁrmed use of soyoil as a dust suppressant in grain facilities.
June 8. p. 3.
• Summary: Soyoil has demonstrated success in suppressing
up to 94% of grain dust in storage facilities.
4197. Hapgood, Fred. 1987. The prodigious soybean.
National Geographic 172(1):66-91. July.
• Summary: Superb photos and an interesting original
color painting done by artist James Gurney, in the style of
Norman Rockwell, shows more than 60 products containing
soybean ingredients (both food and industrial). But, except
for the ﬁrst 2 pages, the text of this far-ranging article is
mediocre to embarrassingly erroneous; even the National
Geographic editors didn’t like it, but Hapgood refused to
correct his many errors. For example, large bold print at
the top of the ﬁrst page reads: “For centuries Chinese have
called the Soybean ‘Yellow Jewel’ or ‘Great Treasure.’ Now
this prodigious bean is seen by some as a weapon against
world hunger.” Note: This is the earliest English-language
document seen (July 2007) that uses the term “Yellow Jewel”
or “Great Treasure” to refer to the soybean.
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Superb photos by Chris Johns show: (1) Selling tofu in
China. (2) Harvesting soybeans with combines. (3) A tractor
suspended high over the hold of a cargo ship loaded with
soybeans. (4) Making koji at Kikkoman. (4) 42 different
colors and shapes of soybean seeds. (5) Henry Ford on 2
Nov. 1940 wielding an ax against a car trunk lid made from
a highly resilient soybean-derived plastic. (6) Yuba drying
over pans of soymilk. (7) A Japanese woman with her driedfrozen tofu drying under the farmhouse eaves. (8) Favorite
Japanese soyfoods dishes: Dengaku, Simmering tofu, yuba,
and miso dumplings. (9) Hatcho miso in vats with stones
piled high on each in an earthquake-proof pyramid shape.
(10) Mame-maki (bean-throwing ceremony) at Setsubun,
held each February in Japan; the beans are thrown from
small wooden measuring boxes (masu). (11) The hari-kuyo
ceremony for broken needles in Tokyo. (12) A martial arts
master and former Shaolin temple monk in China testing his
strength by plunging his arm elbow-deep into a soybeanpacked barrel. Address: Boston.
4198. Truitt, Rosalind C. 1987. Soybean-oil ink tests
continue; good mileage, vivid colors cited. Presstime. July.
p. 80.
• Summary: ANPA-INK is an ink based on soybean oil.
It is made by General Printing Ink, a license holder. Most
newspaper inks currently in use have a petroleum base, but
are less expensive than ANPA-INK.
4199. Soybean Update. 1987. Minnesota Soybean Growers
Association’s Dust Buster Wagon. Aug. 3. p. 3.
• Summary: “... is blazing a trail for use of soyoil in grain
elevators and feedmills in Minnesota.” After a demo, various
companies installed grain dust suppression systems.
4200. Review (Denison, Iowa). 1987. Soybean oil ﬁnds new
use as grain dust suppressant. Aug. 8.
• Summary: Airborne dust can cause respiratory problems
in employees, and is believed to be the culprit in 113 grain
explosions since 1980, accounting for 38 deaths and millions
of dollars in property damage.
4201. Crowley, Katie. 1987. Markets expand with new
[industrial] uses for agricultural products. Sentinel
(Fairmont, Minnesota). Aug. 31.
• Summary: New industrial uses for ag products have been
on the increase for years. One of the most notable has been
ethanol, a corn based fuel used as a petroleum-based gasoline
substitute or extender. U.S. ethanol production has tripled in
the last ﬁve years. Soy oil is being used as a dust suppressant
and in printing inks. Traditionally, government funded
research has been designed to increase production and yields.
Now it must shift from production to utilization, so that new
efforts will generate new markets instead of larger surpluses.
Address: Minnesota.

4202. Lenhoff, Fred. 1987. Soybean ink is latest news in
America’s heartland: well-read beans. Vegetarian Times.
Aug. p. 6.
• Summary: “Vegetarians who have come to appreciate the
versatility of the soybean–as milk, tofu, tempeh, tamari,
sprouts, and so on–shouldn’t be surprised to hear about a
newspaper ink made of soybeans.
“The Cedar Rapids Gazette in Iowa has printed an
entire issue with the new ink, which was developed by the
American Newspaper Publishers Association and General
Printing Ink, a division of Sun Chemical Corporation in New
Jersey.
“Other newspapers that have tried out the ink include
the Houston Chronicle, the Syracuse Herald-Journal, the
Providence (R.I.) Journal-Bulletin and The Home News in
New Brunswick, N.J.
“The quality of reproduction has been ‘very promising,’
said Lon Myers, of the Gazette, who called it comparable
to that of the normal petroleum-based ink. ‘To the regular
reader, you couldn’t tell the difference,’ he said. ‘So what’s
the advantage? Well, obviously, if oil ever comes into short
supply, we’ll have a substitute. Also, for those of us who are
living in the heartland of America, it seems someone should
see if there’s another product use for soybeans.’ (Fittingly,
the Gazette also publishes Iowa Farmer Today, a weekly
with 90,000 readers.)
“Myers also noted the potential environmental
advantages of the soybean ink: Unlike regular ink, it’s
biodegradable. ‘[Petroleum-based] ink is getting very
difﬁcult to dispose of; it’s increasingly difﬁcult to dump in
landﬁlls,’ he said. ‘Perhaps [soybean ink] would be much
more environmentally acceptable.’”
4203. Bond, Kit. 1987. Listening post report. Fancy farm
products for the future. Eldon-Advertiser (Eldon, Missouri).
Sept. 17.
• Summary: The Senate Agricultural Committee has
approved a bill to authorize $75 million a year over the next
20 years to research and develop new uses for farm products.
Processing commodities into “value added” products gives
them a higher value. Address: Senator from Missouri.
4204. Goering, Carroll E. 1987. Soybean oil to burn. Illinois
Research (Illinois Agric. Exp. Station, Urbana) 29(2/3):22.
Summer/Fall.
• Summary: Typically, oil from the entire U.S. soybean crop
could replace only 18% of U.S. diesel fuel needs. About 93%
of the crop would be needed to replace all of the diesel fuel
used in agricultural production. At the current wholesale
price of about $1.30 per gallon, soy oil is much more
expensive than diesel fuel. Blends containing 25% or less
of soy oil work well in diesel fuel but produce increasingly
larger deposits of carbon in engines that are in constant use.
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Soy oil in chemical reaction with alcohol produces an ester,
a fuel that is like diesel in viscosity and ignition properties.
Alternatively, through a process called pyrolysis, soy oil
can be chemically converted by heat to hydrocarbons that
are similar to those in ordinary diesel fuel. Address: Prof. of
agricultural engineering, Univ. of Illinois, Urbana, IL 61801.
4205. Good, Darrel. 1987. Changing markets for U.S.
soybeans. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 29(2/3):22-23. Summer/Fall.
• Summary: In general, the total market grew rapidly in
the 1970s and early 1980s and then stagnated or actually
declined over the past 4 to 5 years. Acreage peaked at 71.4
million acres in 1979, up 52% in comparison to 1972. During
the 1985-86 marketing year, 99.6% of domestic soybean oil
use was in edible products, with only 0.4% used in industrial
products. Of the total used in edible products, 46.8% was
used as salad or cooking oil, 34.4% was used as baking
or frying fats, and 17.3% was used in margarine. Soybean
oil had 78.5% of the salad and cooking oil market, 61.8%
of the market for baking and frying fats, and 84.9% of the
margarine market. Address: Prof. of agricultural economics,
Univ. of Illinois, Urbana, IL 61801.
4206. Haumann, Barbara. 1987. Expanding soybean markets,
uses. J. of the American Oil Chemists’ Society 64(10):1369,
1372-79. Oct.
• Summary: Value-added products and soybean varieties
tailored to produce speciﬁc end products are among the
promising developments envisioned to expand markets
for U.S. soybeans. Keith Smith, staff vice president of
research for the American Soybean Association (ASA) said,
“Aquaculture–raising ﬁsh such as shrimp, catﬁsh and trout–is
a growing industry in the U.S. and abroad.” Smith went on to
say that the switch from mainly production research to more
utilization research occurred eight to nine years ago, and that
60% of ASA’s total research money in the past 6 years has
gone for utilization research.
Genetic research is working to improve the fatty acid
content of soybean oil. Work is also under way to develop
a quick, low-cost method to determine oil and protein
content. Other work includes trying to lower levels of
linolenic acid in the oil. At Purdue Univ. in Indiana, research
geneticist Niels Nielsen of the USDA’s Agricultural Research
Service (ARS) is trying to develop soybean lines free of
lipoxygenase enzymes. Soymilk and ﬂours produced from
the new seeds are rated signiﬁcantly better in ﬂavor and
aroma. Professor Nielsen and his research group are trying
to “improve the nutritional quality of the major soy storage
proteins by increasing sulfur amino acid content.” He noted
that the methodology has resulted in doubling and tripling
the methionine content. At the University of Kentucky,
David Hildebrand is also working on genetic engineering of
soybeans.

Brazil, the second largest producer of soybeans, has
evolved as the largest exporter of soybean meal and oil. The
other top producers are China, in third place; Argentina,
in fourth; and India, which recently made the top ﬁve.
Indonesia is in 6th. Italy’s production has grown substantially
in recent years to make it the most important soybeanproducing area in Europe. Other European producers include
France and Spain. According to Oil World Annual published
by ISTA Mielke, West Germany, the top 10 soybean oil
producers for 1986/87 (in tonnes) were the following: U.S.
5,430,000; Brazil 2,538,000; Argentina 780,000; Japan
715,000; China 679,000; West Germany 521,000; The
Netherlands 488,000; Spain 421,000; Italy 350,000; and
Mexico 336,000.
ANPA (American Newspaper Publisher’s Association)
began seeking alternative sources to petroleum for ink seven
years ago due to problems with petroleum supplies. Four
years ago, with ﬂuctuations in supplies and price, ANPA
began considering the use of soybean oil ink. ANPA has ﬁled
a soy ink patent application and has begun licensing major
ink manufacturers to make it. The ﬁrst ink manufacturer
to produce the ink, colored and black, is General Printing
Ink, a division of Sun Chemical Corp., located in Carlstadt,
New Jersey. One advantage of soy oil ink is that it is
environmentally nonhazardous, which could reduce waste
disposal problems. It also eliminates dependence on
petroleum. There is less “ruboff” and the same amount of ink
will print more pages. One drawback is that black ink made
from soybean oil costs more than traditional black ink. Oil
content in newspaper ink averages about 70%.
In the March 4, 1987 Federal Register, the U.S. Federal
Grain Inspection Service (FGIS) ruled that soybean and other
edible oils may be used to control grain dust in elevators.
A U.S. Patent, licensed to Industrial Fumigant Co., is held
jointly by Harold N. Barham and Harold N. Barham Jr. of
Seed Technology of Texas. The patent was ﬁled in 1978.
Kinsella, director of the Institute of Food Science at Cornell
Univ. said that another research interest was in the area of
omega-3 fatty acids. It may desirable to develop soybean
cultivars with high omega-3 fatty acid levels. John W.
Erdman Jr. of the Univ. of Illinois’ Dep. of Food Science and
co-worker Angela Poneros want to nail down the factors that
lower zinc bioavailability. He said, “We want to ﬁnd out why
this happens and if we can increase it.”
Meanwhile, at INTSOY, team member Sing-Wood Yeh
and others are working in the ﬁeld of soybean dairy analogs.
Tofulicious, a non-dairy frozen dessert, was developed
through research coordinated by University of Minnesota
food scientist William Breene and funded by the Minnesota
Soybean Research and Promotion Council. Abroad, ASA
has been promoting soy-fortiﬁed foods. For instance, in
Venezuela three years ago, ASA launched an education
program for consumer groups and government agencies on
the beneﬁts of soy protein. As a result, soy-fortiﬁed foods are
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available in Venezuela’s major supermarkets, and demand
for soy protein has increased to more than 48,000 pounds per
month.
Soybean researchers are also working on standardization
of NIR (near-infrared spectroscopy) as a measure of protein
and oil content in soybeans. NIR already is successfully
used to measure grain and forage composition. If NIR were
adopted as a standard by the industry, soybeans eventually
could be purchased based on protein and oil content.
4207. Sinaiko, Joe. 1987. Joe’s history. Cedar Rapids, Iowa.
3 p. Unpublished manuscript. Undated.
• Summary: This letter was dictated by Joe to his daughter,
Arlene.
“1904 June–Arrived in Madison, age 13. July 4th was
[his] ﬁrst 4th of July. Started school 1st time in his life in 5th
grade. Spoke no English, Miss Gallager the teacher stayed
after school to teach him English. 1910–started Univ. of
Wisconsin. Univ. agreed to wait till summer for repayment of
tuition of $30.00 as negotiated by Joe.
“Professor Common semi-adopted Joe helping him after
school in school subjects. He spent enormous amounts of
time with this professor who helped. He took regular college
subjects but mostly math, accounting in which he excelled.
“Quit college 2 years later to work for his father driving
a horse and wagon delivering hay and oats.
“1917–Joined army went to Florida for basic training in
Jacksonville, Florida.
“Later served in Texas where he was in charge of buying
hay and oats for horses. Rank of sergeant–his brother served
with him. Caught Spanish inﬂuenza but one of few who
survived after 6 months in hospital he returned to Madison.
“Quaker Oats salesmen who called on his father would
take him on sales trips with them through out Wisconsin. Joe
became acquainted with all their dealers. He learned a lot.
“Arrived in Cedar Rapids 1921 where he worked
delivering hay and oats to stables.
“Bought the Jackson Milling Co. an old dilapidated 6
story building no money down. Joe performed all the work
himself–ﬁrst made corn and oats, farmers agreed to wait one
week for payment.
“Depression times he did anything to get by–soap, etc.
“1928–Salesmen from Quaker Oats ﬁrst told him about
soy beans growing in Illinois. He bought a couple hundred
bushels, his start in soy beans.” Address: Cedar Rapids,
Iowa.
4208. Soybean Digest. 1987. More new use research [by
ASA]. Oct. p. 27. Also in more detail in Soybean Update,
Sept. 14.
• Summary: “More than 60% of ASA’s [American Soybean
Association’s] checkoff-funded research is now aimed
at improving soybean quality and developing new uses
for soybeans and soybean products. Research focuses on

developing new soybean plants that can produce premiumprice soybeans to meet special needs of food manufacturers
and industrial users. For example, a low linolenic acid
variety developed by researchers produces a more stable oil
at lower cost to processors.”
4209. Successful Farming. 1987. Soybean ink could print
more proﬁts for farmers. 85(12):62P. Oct.
• Summary: “There’s a potential new yearly market for 29
million bushels of your soybeans waiting to be developed.
‘Newspapers use 500 million pounds of printer’s ink
every year,’ says Dan Reuwee of the American Soybean
Association. ‘Black printer’s ink is made up of 70%
petroleum oil. If that petroleum oil could be replaced with
soybean oil, that would create a new market for those 29
million bushels, leading to the extra income.’” Address: Des
Moines, Iowa.
4210. Reuter. 1987. Search for ink from soyabean. Times of
India (The) (Bombay). Nov. 4. p. 19.
• Summary: Today, most ink used to print newspapers is
made from petroleum, but some such ink is now made from
soybeans. Why? Because of the long-term uncertainty about
the price of petroleum and because of the expense involved
in disposing of petroleum waste products. So the search for
better inks is on, and the leading contender is the vegetable
oil that comes from the soybean–which is relatively
inexpensive and biodegradable.
“The American Newspaper Publishers Association
(ANPA), which started researching non-mineral oil inks in
1980 and now holds patents on two such products, estimates
that as many as 30 American newspapers have experimented
with or switched to ink made from soyabean oil.”
The American Soybean Association estimates that the
potential market for newspaper ink is 135-155 million kg per
year of soyabean oil.
4211. Soybean Update. 1987. Adding 1-2% soyoil to swine
feeds improves animal and worker health, and increases litter
size and feeding efﬁciency. Nov. 9. p. 3.
• Summary: The oil controls dust in feeds, leading to
economic and environmental beneﬁts. The new market for
soy oil in feeds is expected to develop rapidly. The American
Soybean Association is publishing a brochure on soyoil’s use
to control dust in feeds. There is currently a glut of soy oil on
the market and ASA is working to ﬁnd new uses for it.
4212. Cottingham, Mark A. 1987. Products from soybeans
vary in the U.S. Indiana Agri-News (Indianapolis, Indiana).
Nov. 20.
• Summary: Keith Smith is the American Soybean
Association’s director of domestic utilization programs. New
uses include soy ink (one farm magazine is going to switch
over entirely), diesel fuel (soy is still too expensive and
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there is some gumming of engines), and dust suppressant in
livestock operations and grain warehouses. “The widespread
use of soy oil as a dust suppressant would virtually eliminate
the excess soyoil in the United States.”
4213. Blank, Eugene W. 1987. Fats and oils chronology. J.
of the American Oil Chemists’ Society 64(11):1479-82, 1484,
1486, 1488-92. Nov. Revised. Originally published in Oil
and Soap. June 1942. [20 ref]
• Summary: A fascinating overview of historical highlights
from 259 B.C. to 1964.
1876–Oleomargarine production begins in Germany.
1897–Sabatier and co-workers start research on
catalysis, thus laying the foundation for fat hardening by
hydrogenation.
1902–Normann applies the Sabatier process of catalytic
hydrogenation to liquid oils permitting preparation of fats of
any desired hardness.
1910–Procter & Gamble introduces the SabatierNormann-Kaiser process for hydrogenation of vegetable oils.
1911–Soybeans are ﬁrst processed in the U.S. by
Herman Meyer in Seattle, Washington, using a hydraulic
press; the plant later is known as Paciﬁc Oil Mills.
1911- Procter & Gamble offers Crisco [shortening] for
retail sale.
1911–The Duren disease ﬁrst appears in Scotland,
killing large numbers of cattle that have been fed soybean oil
meal extracted with trichloroethylene.
1915–Domestically grown soybeans are processed by
the Elizabeth City Oil and Fertilizer Co., Elizabeth City,
North Carolina.
1917–Soybeans are crushed by expeller press at the
Chicago Heights Oil Manufacturing Co., a linseed mill.
1919–German patents are issued to Hermann Bollmann
for continuous solvent extraction of fats, as well as British
patents for a continuous oilseed extractor.
1922–Large-scale soybean processing [crushing] is
undertaken by A.E. Staley Manufacturing Co. at Decatur,
Illinois, marking the real beginning of the soybean
processing industry in the USA.
1923–Funk Bros. Seed Company at Bloomington,
Illinois, begins permanent soybean processing operations,
using equipment from Chicago Heights Oil Manufacturing
Co.
1923–The ﬁrst processing of soybeans by batch
solvent extraction is undertaken by Piatt County Soybean
Cooperative Co. at Monticello, Illinois, a short-lived
operation.
1923–The ﬁrst “bible” of the soybean industry, The
Soybean, is published by McGraw Hill Book Co. of New
York. The authors are William J. Morse (who had [sic, who
later] studied soybeans in Manchuria and brought samples of
varieties to the U.S.) and Charles V. Piper.
1924–Eastern Cotton Oil Co. in Norfolk, Virginia,

begins solvent extraction of soybeans in a continuous
Bollmann extractor obtained from Germany.
1924–AOCS begins publishing the Journal of the Oil
and Fat Industries.
1927–The AOCS’ publication is renamed Oil and Fat
Industries.
1932–The AOCS’ publication is renamed Oil and Soap.
1947–The AOCS journal Oil and Soap is ofﬁcially
renamed the Journal of the American Oil Chemists’ Society.
4214. SoyaScan Notes. 1987. Chronology of soybeans,
soyfoods and natural foods in the United States 1987
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. Westbrae moves the production of Malteds
to California from Japan.
Jan. The Soy Plant, a tofu cooperative in Ann Arbor,
Michigan, ﬁles for Chapter 7 bankruptcy. It is soon
purchased by Bruce Rose of Rosewood Products, Inc.
Feb. Soya Newsletter, a 12-page, bimonthly publication
costing $96/year, is launched by Soyatech of Bar Harbor,
Maine. Publishers are Peter Golbitz and Sharyn Kingma,
former owners of Island Tofu Works. The publication
quickly proves itself to be the world’s best English-language
publication on soyfoods. By October, paid circulation tops
900 in 20 countries.
Feb. American Soybean Association petitions the U.S.
Food and Drug Administration to require food manufacturers
to be more speciﬁc in labeling food products that contain
highly saturated imported tropical fats (palm, palm kernel,
and coconut oils). The petition includes results of a
supermarket survey of 1,555 foods containing vegetable oils.
43% of the labels list multiple choice or generic vegetable
oil ingredients which hides from the consumer the fact that
the products contain highly saturated tropical fats. Imported
tropical fats displace the equivalent of oil derived from 171
million bushels of soybeans. Herewith begin the great “Fat
Wars” of 1987-88.
Feb. Lite Lite Tofutti introduced by Tofutti Brands, Inc.
This non-dairy frozen dessert contains only 90 calories per
4-ounce serving. It soon becomes a big hit.
Feb. Ah Soy in Tetra Brik cartons launched by great
Eastern Sun.
Feb. Options trading on futures for soybean oil and meal
opened on Chicago Board of Trade.
March 4. The USDA’s Federal Grain Inspection Service
rules that soybean oil may be used to control grain dust in
elevators. This voids the Barnham patent and opens up a
large potential new market for soy oil, which is in surplus.
March. Great Shake soymilk launched by Noble Soya in
India. Sold in Tetra Brik cartons in mango, strawberry, and
chocolate favors, it is the country’s most heavily promoted
soymilk to date, but gets off to a slow start.
March 16-18. First International Congress on
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Vegetarian Nutrition held in Washington, D.C., sponsored
by eight Seventh-day Adventist universities and health care
organizations, and three SDA food companies, plus S.E.
Rykoff/Sexton.
March. Vitasoy Vitabrations, a newsletter, starts being
published by Vitasoy USA.
March 31. Hong Kong Soya Bean Products Co. Ltd.,
makers of Vitasoy, move into a large new plant (370,000
square feet costing $20 million) in the New Territories. Sales
of Vitasoy in 1987 is projected to be 126 million packs.
April 1. Tempehworks, Inc., America’s ﬁrst major
tempeh producer from Greenﬁeld, Massachusetts, changes its
name to Lightlife Foods, Inc. In recent years, Tofu Pups have
become the company’s bestselling product.
April. Stir Fruity, a non-dairy, nonfermented, soy-based
yogurt, is introduced by Azumaya Inc. of San Francisco.
Shelf life problems cause the product to be withdrawn,
causing Azumaya to set aside plans for an $800,000 radio
ad campaign in northern California. The product is soon
back on the market, but in limited distribution and with little
promotion. Yet during this year, Azumaya probably passed
House Foods & Yamauchi to become America’s largest tofu
producer.
April. Healthy Times, a bimonthly newsletter, starts
being published by Morinaga Nutritional Foods of Los
Angeles, makers of Mori-Nu long-life silken tofu, for
members of the Mori-Nu Health for Life Club. By Aug. 1988
circulation is up to 10,000; A subscription costs $3 a year.
May 26. Tofutti Brands Inc. and Coca-Cola launch
Cheater’s Delite, a major joint promotion featuring a
90-calorie scoop of Lite Lite Tofutti and a 1-calorie glass
of Diet Coke, special labeling and couponing on 3 million
bottles of Diet Coke, 5 weeks of heavy advertising in New
York, New Jersey and Connecticut, and a Caribbean cruise
sweepstakes.
June. Dr. Jane Gleason of the University of Illinois
goes to Sri Lanka to spend a year studying its soybean and
soyfoods industries.
July 1. Ralston Purina Co. of St. Louis, Missouri,
establishes Protein Technologies International as a whollyowned subsidiary to focus on sales of soy protein for food
uses. The company’s sales of soy protein products were
$139.8 million in 1986.
July. Victor Food Products in Toronto, Canada’s largest
tofu manufacturer, declares bankruptcy. The main cause:
Overexpansion, trying to grow too fast.
Aug. The Barat Bar, an upscale chocolate bar containing
spray-dried tofu instead of dairy products, is launched by
Legume Inc. and extensively promoted. It soon becomes a
big hit.
Aug. Brightsong Foods of Petaluma, California, ceases
operations. Richard and Sharon Rose resign to found a
new company, Rose International, which will be a tofu
development, marketing, and consulting company, rather

than a manufacturer.
Sept. 24. San-J International of Richmond, Virginia,
dedicates the ﬁrst tamari brewery ever built outside of Japan.
The 40,000 square foot facility with a capacity of 1 million
gallons a year is located in Varina, Virginia. San-J tamari was
ﬁrst imported to America in 1979.
Sept. 28. Plenty Soya Centre, run by Plenty Canada,
opens in Kandy, Sri Lanka. They will sell as many soyfood
products as possible at a reasonable cost.
Oct. 6. Anti-cholesterol campaign starts. The U.S.
Federal Government and more than 20 health organizations
issue the nation’s ﬁrst detailed guidelines for identifying and
treating people whose blood cholesterol levels are more than
200 mg per deciliter. The guidelines signal the beginning
of a nationwide health promotion campaign designed to
reduce blood cholesterol to safer levels. This signals exciting
new opportunities to market cholesterol-free soy-based
alternatives to meat.
Nov. Kikkoman Taste, a stylish full-color “quarterly
intercultural forum for the exchange of ideas on food,”
published by Kikkoman Corp. in Tokyo. Its focus is on
shoyu in international cuisine.
* During this year of the great vegetable oil wars, the
ASA launched an all-out no-holds-barred campaign to
educate Americans of the health dangers of tropical fats
(palm and coconut oil; which succeeded) and to require such
products to be clearly labeled (which failed).
* This year the world’s population passed 5 billion. It is
increasing by a record 80 million people a year, so that every
3 years the equivalent of one United States’ full of people is
added to the population of planet Earth. Continued.
4215. SoyaScan Notes. 1987. Chronology of soybeans,
soyfoods and natural foods in the United States 1987
(Continued) (Overview). Dec. 31. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Continued. 1987 New Trends:
Rapid Rise in the Number of New Products in America.
During 1987 more than 735 new soyfood products were
launched worldwide, including at least 380 in the USA.
Many of the most successful products are all-American and
fun to eat: Ice creams, meatless burgers, vegetarian hot dogs,
salad dressings, chocolate bars. This is part of the larger
trend of the Americanization of soyfoods. Most of the growth
has been in the traditional low-tech sector, including tofu,
tempeh, soymilk, miso, soy sauce, soynuts, plus modern
dairylike products such as soy ice creams, soy yogurts, and
soy cheeses, all developed by the soyfoods movement. A
growing percentage of these products are second generation
products, which could also be called convenience prepared
or value added products.
Growth of Consumer Awareness of Soyfoods in
America. Ten years ago, perhaps 1% of Americans had heard
of tofu, soymilk, tempeh, or miso. Today, probably 50% of
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Americans are aware of these foods. In 1987, for example,
the Soyfoods Assoc. clipping service received a total of
1,587 clips on soyfoods. That is 132 articles a month, way up
from 5 years ago.
Increasingly Positive Image of Soyfoods in the Western
World. Generally speaking, from about 1945 through the
1960s, soy had a negative image in foods. The image became
neutral during the early 1970s. During the late 1970s and
early 1980s, with the rise of the soyfoods movement and
the growing sophistication of modern soy protein products
(isolates, concentrates) soyfoods gradually developed
a positive image. The Gallup Poll of 1977 was an early
indicator of this. By the mid-1980s tofu had become a “hot
ingredient.” Companies deliberately added it to a product (or
at least to the label) to help sell the product. Yet the Roper
poll of late 1986, which found tofu to be America’s most
hated food, may indicate a tarnishing of this image.
Growing Interest of Larger Food Companies in
Soyfoods. One indication of this trend is that Soya
Newsletter, targeted at these companies and selling for $96/
year, has over 900 paid subscribers.
Continued Decline of Red Meat. This year consumption
of poultry in America passed that of beef for the ﬁrst time
in history. Beef had been king for 3 decades. Before that,
pork was king. A pound of chicken has one-fourth as much
saturated fat as beef and takes much less grain, water, and
energy to produce.
INTSOY Becomes a Major Force Worldwide
Developing and Promoting Soyfoods. Working with
other international (IITA, AVRDC) and national soybean
programs, and doing pioneering research on fresh green
soybeans, extrusion cooking, and use of expellers for smallscale oil expression etc., INTSOY has become as effective in
its new role (since 1985) of focusing on soybean utilization
as it was before that when its major emphasis was on variety
development and production.
The Competitive Position of the U.S. Soybean Industry
is Slipping. Farmers in Brazil and Argentina can now
produce soybeans at much lower cost than their American
counterparts. This plus extensive subsidies have led to a
dramatic drop in U.S. exports of soybeans and products since
their peak in 1981. A major part of the problem is linked to
the Latin American debt crisis, which surfaced in the early
1980s and forced debtor nations to export at all costs. This
debt crisis (especially by Brazil, Argentina, Mexico, and
Venezuela) is now being called the most serious problem
facing U.S. agriculture.
Soybean Research Increasingly Shifts from Production
to Utilization. Traditionally research focused on increasing
production and yields. New efforts are designed to develop
new markets instead of larger surpluses.
Big Increase in Breeding Soybeans for Food Uses. This
is part of a larger trend toward value added products and
toward ﬁnding new market niches for American soybeans,

especially for foods in Japan.
Revival of Interest in Industrial Uses of Soybeans.
The main interest is in new ways to use soy oil, of which
there is a large surplus that depresses soybean prices.
Promising applications include soy oil for printing inks,
dust suppressants, and diesel fuels. The largest interest
in industrial uses occurred during 1932-42, when the
Chemurgic movement and Henry Ford sought to ﬁnd
industrial uses for all farm crops. Hence, there is a rebirth of
interest in Henry Ford’s work with soy.
Major Growth of Interest in Soybeans and Soyfoods
in Africa. Excellent work by IITA in Nigeria and various
national soybean programs (as in Egypt, Zimbabwe, and
Zambia) have allowed this relatively new crop to reach
the takeoff stage. Decreasing per capita food supplies and
growing understanding of the nutritional beneﬁts of soyfoods
are sparking new interest.
Continued Rise of Soybean Production in Europe. The
largest producer, Italy, which produced almost no soybeans
as recently as 1983, harvested a record 1.3 million tons in
1987. France is the second largest soybean producer. All
production is heavily subsidized.
Omega-3 Fatty Acids Hit the Headlines. Soy oil is a rich
vegetable source of these fatty acids which are thought to
have a beneﬁcial effect on the cardiovascular system.
Nutritional Spotlight Increasingly Shifted onto Fats,
Away from Proteins. During the past few years fats (and
especially cholesterol and saturated fats) have come to
be seen as the leading problem nutrient, the bad guy, in
the American diet. There is a new respect for complex
carbohydrates (especially whole grains), which used to be
called “starches” and were considered fattening.
New, More Complex View of Oils and Fats Becomes
Popular. High cholesterol levels are considered more
dangerous than ever, but equally important are the various
cholesterol-carrying proteins in the blood. Two kinds (low
and very low density lipoproteins) promote cholesterol
deposits in the blood, while high density lipoproteins (HDLs)
cleanse the blood vessels of fatty deposits. Moreover,
saturated fats are considered at least as much of a problem as
cholesterol.
So-Called Antinutritional Factors in Soybeans are
Increasingly Seen as Having Beneﬁts as Well. Trypsin has
been shown to help prevent cancer. Saponins help reduce
serum cholesterol. Isoﬂavones have antioxidant activity that
may suppress breast cancer. This indicates that we may need
a new term to categorize these substances that offer both
beneﬁts and disadvantages.
The Link Between Diet and Health Continues to Grow
Stronger, among both scientists and the general public.
Interest in Exercise and Health Still Strong. Several
years ago some experts saw this trend waning, but it now
seems to be rebounding. For example, there were 21,244
ﬁnishers in the New York Marathon (including 3,689
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women). Compare this with 12,512 ﬁnishers (1,621 women)
in 1980 and 55 ﬁnishers (no women) in 1970.
Books on Tofu. Since 1974, at least 60 books on tofu
(having the term “tofu” in the title) have been published in
North America and Europe. Peak publication years were
1981 and 1982. By language, 46 of the books were in
English, 7 in French, 4 in German, and 1 each in Italian,
Portuguese, and Swedish.
Inactivity of the Soyfoods Association of America
now becoming a major constraint on growth of soyfoods
in the USA, at a time when interest is at an all-time high.
Leadership is needed.
Rise of Canola (Rapeseed) Oil. It looks as if soy oil may
have another serious competitor (in addition to palm oil) in
future years. Canola contains less saturated fat than any other
popular vegetable oil. Only 6%, versus 9% for safﬂower
oil and 15% for soy oil. Lard has 41%, palm oil 51%, and
butterfat 66%.
4216. Marley, C.F. 1987. Fill ‘er up with soyoil? Scientists
work to reﬁne veg oil fuel. Soybean Digest. Dec. p. 8h.
Reprinted in Feb. 1988, p. 48e.
• Summary: “Soyoil methyl ester (SME), a fuel produced
from soybean oil and methanol, has been the subject of
exhaustive and continuing study by USDA and university
scientists” in diesel engines. SME is produced by
transesteriﬁcation, according to Carroll Goering, an ag
engineer at the University of Illinois in charge of SME
testing.
To produce SME, “1 pound of methanol reacts with
9 pounds of soyoil to produce 1 pound of glycerol and 9
pounds of SME.” To estimate SME’s cost, take a given price
of soyoil, 17 cents per pound, multiply it by 7.6 pounds per
gallon and add the methanol at 6.6 cents per pound. This
gives a SME price of $1.36/gallon. Also, it becomes acidic
during storage. An illustration shows an old fashioned
gasoline pump with a large soybean on the top and a sign
that reads: “Contains soy oil.”
Note 1. This is the earliest document seen (Oct.
2017) that contains the term “soyoil methyl ester,” or the
abbreviation “SME” in connection with diesel fuel made
from soybean oil.
Note 2. This is the earliest English-language document
seen (May 2007) that contains the term “veg oil,” or with this
term in the title.
4217. Ralston Purina Company. 1987. Annual report to
shareholders. St. Louis, Missouri. 32 p. 28 cm.
• Summary: Ralston Purina Company, founded in 1894, is
the world’s largest producer of dry dog and soft-moist cat
foods. The company is the largest wholesale baker of fresh
bakery products in the U.S. Sales for the year ended Sept.
30, 1987, totaled $5,868,000,000 compared to 1986 sales of
$5,514,600,000. Net earnings for the year were $523,100,000

compared to 1986 earnings of $388,700,000. The sale of
Purina Mills, Inc. in October 1986 resulting in an after-tax
gain of $209.3 million. At Continental Baking Company,
both bread and snack cake volume improved in ﬁscal 1987.
Protein Technologies International achieved record volume
sales in the U.S. and in most of its foreign markets.
Paul H. Hatﬁeld, Corporate Vice President [Ralston
Purina] and President, Protein Technologies International
(PTI), reports that PTI achieved record sales and earnings
in ﬁscal 1987 on solid volume gains in both U.S. and
most foreign markets. Protein Technologies continued its
emphasis on the testing and development of new isolated
soy protein product applications during the year, focusing
primarily on new products for key food industry segments.
The new Market Development Unit located in Memphis was
fully utilized during the year. Capitalizing on the increased
interest in reduced-calorie and high ﬁber products, Fibrim’s
use in bakery goods and packaged foods is expanding.
One successful example of Fibrim’s use is by Ralston’s
Continental Baking Company in its new Wonder Light
reduced-calorie bread.
Divisions of the company include: Grocery Products,
Branded Foods, Continental Baking Company, Eveready
Battery Company, and Protein Technologies International.
PTI is further divided into Dietary Protein Food Ingredients
(PP-Series Isolated Soy Proteins, Dari-Pro Milk Replacers),
Dietary Fiber Food Ingredients (Fibrim Soy Fiber), Dairy
Food Systems Products (Specialty Animal Ingredients),
Paper and Paperboard Coating Ingredients (Pro-Cote and SpSeries Soy Polymers).
In October 1986, the company sold its domestic
agricultural products business (Purina Mills). In Jan. 1985,
the company sold its low-margin soybean processing
operations. In October 1984, the company acquired
Continental Baking Company for $475.0 million in cash.
Sales of soy protein products in 1987 were $157.1 million, in
1986, $139.8 million, and in 1985, $126.4 million. Sales of
soybean meal and oil in 1986 were $2.4 million and in 1985,
$101.1 million.
Incorporation occurred on January 8, 1894 in Missouri.
The current number of shareholders is 33,458, the number of
employees in the U.S. is 37,366, and the number outside the
U.S. is 20,932. Address: St. Louis, Missouri.
4218. SoyaScan Notes. 1987. New Trend: Rebirth of interest
in research on industrial utilization of soybeans–based on the
early concept of chemurgy (Overview). Dec. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: As early as 980 A.D. the Chinese were using
soy oil, mixed with tung oil, for caulking boats. It was
widely used as an illuminant in homes and temples lit with
wicked oil lamps, until the 1920s, when it was replaced by
kerosene. By the 1920s it was widely used in China to make
soft soaps (that were known for their ability to give a good
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lather in hard water), lacquers, paints, printing inks, and
waterproof cloths and umbrellas.
By the 1500s, soybean cake began to be widely used in
China as a fertilizer, primarily as a source of nitrogen and
organic matter, but also for its content of phosphorus and
potassium.
The earliest document seen that mentions industrial
uses of soybeans in the West appeared in 1880, when L.C.
Bryan, an American, noted that soy oil could be used as a
substitute for linseed oil in paints, or be burned in lamps. In
1909 soybeans were ﬁrst imported in signiﬁcant quantities
to Europe; they were purchased solely for their oil, most of
which was made into soap. The world’s ﬁrst use of soy oil to
make soap was in 1909 in England or Sweden. Manchuria
was also soon using large amounts of soy oil in soaps. In
1909 Goessel, a German, developed and patented the ﬁrst
rubber substitute from soy oil. That same year, Henry A.
Gardner of the Paint Manufacturers Assoc. of the U.S.
began extensive research on the use of soy oil to partially
replace linseed oil in paints and varnishes. In 1912 Beltzer,
a Frenchman, developed a soy protein plastic, Sojalithe,
which he soon produced commercially on a large scale.
By 1916 the main use of soy oil in America was in soaps,
where it replaced cottonseed oil. In 1917 Satow, a Japanese,
published the ﬁrst of many articles from that country on the
use of soybean proteins to make plastics.
The heyday of interest in industrial utilization of
soybeans took place in America during the 1930s and Great
Depression, spurred largely by the work of Henry Ford
(who began focusing on soybean research in Dec. 1931), the
Farm Chemurgic Council (founded in 1935), the Chemurgic
movement, and the U.S. Regional Soybean Industrial
Products Laboratory (founded 1936 at the University of
Illinois). The goal was to make industrial products from farm
crops to help depressed farmers. The soybean was one of the
great success stories of the Chemurgic movement. In 1933,
the peak year percentage-wise, a remarkable 70% of all soy
oil in the USA went into industrial, non-food uses–primarily
paints and varnishes, followed by soaps, linoleum, and
oilcloth. Large amounts of soy ﬂour were made into plywood
glue, especially by the I.F. Laucks Co. In 1936, the peak year
for publications, some 59 publications on industrial uses
appeared. In 1935 the Glidden Co. in Chicago built the ﬁrst
small plant for production of industrial grade soy protein
isolate, which they called “Alpha” protein.
Active work in this ﬁeld accelerated during World War
II, when soybeans were used to make products that were
in short supply. In 1941, after imports of tropical oils from
Southeast Asia had been suddenly cut off by the Japanese
military, use of soy oil in industrial products skyrocketed to
its historical peak in absolute terms; 74.25 million lb were
used that year. Of this, 56% was used in paint and varnish,
and 33% in soap. But by 1944 industrial uses of soy oil had
fallen to only 17 million lb. During the 1950s, a period of

huge surpluses for most U.S. farm crops (and of predicted
soybean surpluses... which never materialized), research
focused on industrial products that could alleviate the
surpluses. During the 1960s, as surpluses disappeared, the
concern for world hunger and protein shortages grew, and
petroleum came to dominate industrial utilization, research
switched from utilization to production.
This focus continued until the mid-1980s, when foreign
soybean competition, largely from Latin America, and huge
surpluses of soy oil led to a rebirth of interest in research
on soybean utilization, especially industrial utilization, that
could lead to new value-added products for new markets.
Promising applications included soy oil for printing inks,
dust suppressants, diesel fuels, and the like.
There was little interest, however, in food utilization
research (other than soy oil) in the U.S. since the total
amount of soybeans used in foods was still quite small, and
soybean farmers feared that the resulting products would
compete with meat and dairy products, which require the use
of more soybeans.
4219. Soybean Digest. 1987. Soy ink presses on. Dec. p. 51.
• Summary: Twenty Illinois newspapers are now using soy
oil ink. One uses color ink. It gives better “mileage” with less
rub-off than petroleum-based inks. But it is more expensive.
4220. Product Name: Crude, Once Reﬁned, and Fully
Reﬁned Soy Oil, Soybean Meal, Industrial Soy Flour.
Manufacturer’s Name: Bag Yagkari Sanayi ve Ticaret
T.A.S.
Manufacturer’s Address: 1520 Sokak No. 36, P.O. Box 15,
Izmir, Turkey.
Date of Introduction: 1987.
Ingredients: Soybeans.
New Product–Documentation: Soya Bluebook. 1987. p.
65. Solvent crush capacity: 500 tonnes (metric tons) per day.
Storage capacity: 15,000 tonnes. Reﬁnery storage capacity:
5,000 tonnes/day.
4221. Nekhvedovich, N.V.; Zalashko, L.S. 1987. [Soybean
whey as a medium for producing microbial protein and
vitamins]. Molochn. Prom-st. No. 9. 22 p. [Rus]*
Address: Beloruss. Nauchno-Issled. Inst. Myasn. Molochn.
Prom., USSR.
4222. Product Name: Soya System Professional Hair Care
Products [Soya Sensation–Perm].
Manufacturer’s Name: Soya System.
Manufacturer’s Address: 10734 Trenton Ave., St. Louis,
MO 63131. Phone: 314-428-0004.
Date of Introduction: 1987.
Wt/Vol., Packaging, Price: 4 oz., 8 oz., 16 oz., and 32 oz.
How Stored: Shelf stable.
New Product–Documentation: Talk with Jim Costello,
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owner and founder. 1990. Jan. 24. This product, introduced
in 1987, is now the company’s best-seller.
4223. Goering, C.E.; Schrock, M.D.; Kaufman, K.R.;
Hanna, M.A.; Harris, F.D.; Marley, S.J. 1987. Evaluation
of vegetable oil fuels in engines. ASAE Paper (St. Joseph,
Michigan) No. 87-1586. [64 ref]
• Summary: Summarizes the results of a ﬁve year
cooperative research program involving six states, and
the results of 64 research papers. Most of the fuels were
unmodiﬁed oils (not methyl esters). Address: 1. Univ. of
Illinois.
4224. Wang, Lianzheng. 1987. Soybeans–The miracle bean
of China. In: Sylvan Wittwer, Yu Youtai, Sun Han, and
Wang Lianzheng, eds. 1987. Feeding a Billion: Frontiers
of Chinese Agriculture. East Lansing, Michigan: Michigan
State University Press. 462 p. See p. 183-99. Chap. 14. [13
ref]
• Summary: A good overview of soybeans in Chinese
agriculture today, and of early history in China. “World
soybean acreage has doubled during the past twenty years.
This represents a greater expansion than for any other
major crop. Wang Jinling of the Northeastern Agricultural
College at Harbin and others have studied the photoperiodic
responses of wild soybeans from the northern part of
the Heilongjiang Province to the southern part of Hunan
Province. They found that, among the wild soybeans of the
Yangzi River valley, there are typical short-day types of
primitive characteristics. It was concluded that the Yangzi
River valley of South China was the site of origin for the
cultivated soybean. Soybeans with moderate short-day
behavior, when moved from that region, were found suitable
for North China. But the Yellow River valley also has a large
number of wild and semi-wild soybeans of many types and
cultivars. Here the cultivated soybeans may have originated
from the wild soybeans through selection. Lui Shilin has
suggested that the cultivated soybean may have originated
from many different places in China.
Soybeans were ﬁrst called “shu,” a word which appears
repeatedly in the Shijing [The Book of Songs], which is one
of the ﬁve Chinese classics dating from 1,100-771 B.C. The
Chinese name for the soybean, dadou, ﬁrst appeared in the
book of Shen Nong from the third to ﬁfth centuries B.C. In
the “Xiao Ya” section of the Book of Songs it is mentioned
that “... in Central China there was the soybean and farmers
collected it.” Another song, “Guofen” (1,000 B.C.) states
that “in October, rice and soybeans are collected.” A book by
Zuo Zhuan (351 B.C.) reports that “the King of Zhou has a
brother who was unable to tell soybeans from wheat.” In the
Mo Zi (400 B.C.) it is stated that, “relating to farming and
forestry, if soybeans and millet were plentiful, the people had
enough to eat.”
Archaeological ﬁndings: In 1959, in Houma County,

Shanxi Province, archaeologists unearthed soybean grains
now found in the Natural Museum in Beijing. According to
carbon-14 determinations, they are 2,300 years old [c.a. 300
B.C.]. The seed coats have a yellow color, and the weight of
a hundred grains is about 20 gm. These are the earliest and
oldest of archaeological soybean seed relics in the world.
Distribution of the cultivated soybean: During the Zhou
Dynasty, the soybean was grown mainly in the Yellow River
valley as a main food staple. It was reported that “people
eat soybean grain and soybean leaf soup.” During the Han
Dynasty, in Central China, the people suffered one calamity
after another. It was then that large numbers of peasants
migrated to the northeast and carried soybeans with them,
(see Book of Fan Senzhi, 100 B.C.). At that time, the area for
soybean culture was 40% of all crops.
In Shandong, Henan and Hebei provinces, soybeans are
used primarily as a staple food. Soybean ﬂour (10-20%) is
added to wheat ﬂour and the ﬂour of miscellaneous other
crops for noodles, steamed bread and buns. In North China
and the Liaoning Province, soybean ﬂour is added to milk
to produce a milk powder substitute. Heilongjiang and Jilin
provinces are taking the initiative in transforming soybeans
into a variety of meat analogs. In northeast and northern
China, soybean oil is the most important cooking oil.
Soybeans for industrial uses: The soybean has many
industrial uses in China. One of the most important is in the
production of high grade industrial enamels. It is also used
extensively in the manufacture of varnishes and alkyl resin
paints, and in inks and stains, pharmaceuticals, oilcloth,
linoleum, and synthetic rubber. Soybean protein is used in
adhesives, paper coatings, water-thinned paints, plastics,
printing inks, and textile ﬁbers. The soybean is widely used
in the production of lecithin, hormones, vitamins, furfural,
bakelite, and monosodium glutamate.
Historically, soybeans, tea, and silk have been China’s
three largest agricultural exports. A moderate percentage (1020%) of the soybeans produced in China are used directly
as human food in the form of sprouts or immature beans
in the pod and as many products derived directly from the
beans. There has been a surplus of soybeans in recent years
in China, and exports to the USSR and Japan have been
increasing. Utilization of soybeans in China will vary with
the province. In Heilongjiang, the leading producer with
30% of China’s soybeans for 1984, 40% were exported to
the USSR and Japan, 35% went for human consumption,
10% went for seed purposes, and 15% were exported to
other provinces in China. In Jiangsu Province, 80% of the
soybeans produced go directly for human consumption.
Note: This document contains the earliest date seen for
an archaeological dating of soybeans in China or East Asia or
the world.
4225. Feldman, M.; Van Dergiend, L.; Korus, R.A.; Peterson,
C.L. 1987? Summary of research on vegetable oil as a diesel
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fuel. Moscow, Idaho: Dep. of Agricultural Engineering,
Univ. of Idaho. [5] p. Undated. 28 cm.
• Summary: Contents: I. Testing of vegetable oils (This
testing at the Univ. of Idaho has taken 3 forms since the
project began in 1979): (a) Short term torque cycles (test
developed in 1982). (b) EMA [Engine Manufacturers
Association] test cycles. (c) Long term endurance tests.
II. Small scale oil extraction plants. III. Field testing of
vegetable oil fuels. IV. Production of methyl ester of winter
rape oil. V. Direct combustion of winter rape meal as a fuel
for residential stoves (program begun in 1986). Address:
Dep. of Agricultural Engineering, Univ. of Idaho, Moscow,
Idaho.
4226. Soybean Update. 1988. The American Soybean
Association has successfully challenged a patent hindering
the use of soybean oil to suppress grain dust. Jan. 18.
• Summary: The ASA had asked the Patent Ofﬁce to
declare invalid patent number 4,208,433 “Method For The
Absorption of Solids By Whole Seeds,” which is held jointly
by Harold N. Barham and Harold N. Barham, Jr., both of
Seed Technology, Inc., in Texas. The patent is licensed to
Industrial Fumigant Company. Elevators had been reluctant
to use soybean oil for dust control, fearing legal action by the
patent holders. The ruling, if not appealed, opens the door to
widespread use of soybean oil as a dust suppressant, while
minimizing fears of legal action.
4227. Peterson, Charles L.; Auld, Dick L.; Korus, Roger A.
1988. Use of vegetable oil as a fuel in time of emergency.
University of Idaho, College of Agriculture, Agricultural
Experiment Station, Miscellaneous Series No. 111. 11 p. Jan.
• Summary: Contents: Introduction. Summary.
Recommendations. Selecting a vegetable oil type. Extracting
and processing vegetable oil. Vegetable oil storage. Short
term engine performance. Long term engine performance.
Indirect injection engines. Starting and stopping on
diesel fuel. Transesteriﬁcation. On-farm ester production.
Production of methyl ester of winter rape oil. Potential
production of vegetable oil in comparison to diesel use.
“About the authors” is given on the back cover. Address: 1.
Prof. of Agricultural Engineering; 2. Prof. of Plant Science;
3. Prof. and Chairman, Dep. of Chemical Engineering. All:
Univ. of Idaho, Moscow.
4228. Central Soya Co., Inc. 1988. Central Soya to purchase
Louisville edible oil plant (News release). Fort Wayne,
Indiana 46801-1400. 2 p. Feb. 12.
• Summary: Central Soya Company, Inc. has signed a
contract to purchase Louisville Edible Oil Products (LEOP)
and Golden Brands, a vegetable oil reﬁnery and packaging
plant in Louisville, Kentucky. The transaction is expected to
be completed by August 1, 1988. The reﬁnery and packaging
facility currently employs about 150 people, and last year

had sales of approximately $150 million. It is the only edible
oil reﬁner in Kentucky. “We’ve been committed to the edible
oil business since 1970. Our three existing reﬁneries are all
part of larger soybean processing facilities, and are generally
limited to soybean oil reﬁning because of integrated
processing considerations.”
Central Soya’s Reﬁned Oil Division currently operates
edible vegetable oil reﬁneries in Decatur, Indiana, and
Chattanooga, Tennessee, an industrial and edible oil reﬁnery
at Bellevue, Ohio, and a packaged shortening plant at
Decatur. The company produced nearly 1,000 million pounds
of vegetable oil in 1987. The U.S. produces approximately
12,000 million pounds of soybean oil annually. Address:
Barry G. Collinsworth, Fort Wayne, Indiana. Phone: (219)
425-5591.
4229. Frohman, Jo Ann. 1988. Soybean-based ink in news
today, on newspapers soon. Ledger-Star (Norfolk, Virginia).
Feb. 18.
• Summary: Proponents of the project say the real issue is
reducing the newspaper industry’s dependence on foreign
oil by replacing petroleum-based ink with ink that can be
manufactured from domestic supplies, such as soybeans.
General Printing Ink, the largest ink manufacturer in the U.S.
and a pioneer in producing soybean-based ink says, “But
everyone agrees that reducing our dependence on foreign oil
is the key issue.” The major drawback of soybean-based ink
is the cost. Black soybean ink costs almost twice as much as
petroleum-based ink, but the new colored ink is only about
2% more expensive. That is primarily because much more
oil is used in producing black ink than in making colored
ink. Soybean oil costs about 17 cents a pound. Low grade of
petroleum-based ink costs 6 cents a pound.
4230. Erb, Gene. 1988. Soybean research sprouts products.
Des Moines Register (Iowa). Feb. 21.
• Summary: Lawrence Johnson is the professor in charge
of the Food Crops Processing Research Center at Iowa
State University. By the 1930’s and 1940’s, scientists
were earnestly working to ﬁnd new products and ways to
use the soybean. “Utilization research” ﬂourished during
those decades. Johnson said, “In this country, we have not
aggressively sought export markets for value-added products.
We have concentrated on exporting low-value commodities.
The major utilization research projects from the 1930’s and
1940’s ceased in the 1950’s because we thought we were
headed toward a world food crisis. We shifted to production
research and away from utilization. We have to go back to
some of the old ideas that have been neglected since the
late 1940’s. Current research projects at ISU’s Food Crops
Processing Research Center are directed at improving food
and feed processing operations and proﬁtability,”
Several projects are aiming at ﬁnding faster, cheaper
ways to extract oil from soybeans. The university’s Vinton
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bean is preferred by the Japanese for the production of tofu.
Researchers Walter Fehr and Earl Hammond have developed
a soybean low in linolenic acid. A small-seeded soybean
developed at ISU should be ideal for making soybean sprouts
for use in salads. The goal is to develop specialty strains for
unique uses.
4231. ASA Member Letter. 1988. ASA successfully
challenges Barham patent. Jan/Feb. p. 2. See also: Soybean
Update. 1988. Jan. 18.
• Summary: The American Soybean Association has
successfully challenged a patent hindering the use of soybean
oil to suppress grain dust, according to the U.S. Patent Ofﬁce
and ASA representatives. The Patent Ofﬁce declared invalid
patent number 4,208,433 “Method For The Absorption of
Solids By Whole Seeds,” which is held jointly by Harold N.
Barham and Harold N. Barham, Jr., both of Seed Technology,
Inc., in Texas. The patent is licensed to Industrial Fumigant
Company. elevators had been reluctant to use soybean oil
for dust control, fearing legal action by the patent holders.
The ruling, if not appealed, opens the door to widespread use
of soybean oil while minimizing fears of legal action. The
decision is a victory for soybean farmers, who have been
interested in marketing surplus soybean oil as dust-control
agent for grain elevators and feed mills. Address: American
Soybean Assoc., P.O. Box 27300, St. Louis, Missouri 631411700.
4232. Cashau, George R. 1988. Soybean-based ANPA-ink.
In: L. McCann, ed. 1988. Soybean Utilization Alternatives.
St. Paul, MN: Univ. of Minnesota Center for Alternative
Crops and Products. vi + 429 p. See p. 295-301. [6 ref]
• Summary: A discussion of the origins of soy-based
inks, its uses and advantages in the newspaper industry.
The inks used to print newspapers remained the same for
forty years prior to the oil crisis of the 1970s, but in 1979
the American Newspaper Publishers Association (ANPA)
Board of Directors began looking for alternative oils for
newspaper inks. The ANPA is a trade association of daily
and weekly newspapers throughout North America. The
research began in 1980 but it wasn’t until 1983 that the
ANPA started looking at vegetable oils, especially soybean
oil. At about the same time the Occupational Safety and
Health Administration (OSHA) enacted a regulation called
“The Hazard Communication Standard,” a regulation which
dramatically changed the newsink business in the U.S. The
regulation was based on suspicions of the International
Agency for Cancer Research (IARC) that certain oils, such
as those used in newsinks, could cause cancerous tumors.
Currently disposal of waste petroleum products is
getting more difﬁcult and more expensive. Soybean oil
being a vegetable product is much easier to handle and
could be a biodegradable product if the correct solvents
are used in press wash up. What is the potential market for

soybean oil? It is estimated that approximately 66 million
gallons or 440 million lb of oil is used in the ink industry
to make letterpress and offset ink. As of this date, over 250
newspapers have tried or are using some soybean oil ANPAINK. The majority of those used thus far have been for color
inks. Address: Technical Research, American Newspaper
Publishers Assoc.
4233. Erickson, D.R. 1988. Chemical characteristics of
soybean oils. In: L. McCann, ed. 1988. Soybean Utilization
Alternatives. St. Paul, MN: Univ. of Minnesota Center for
Alternative Crops and Products. vi + 429 p. See p. 95-105.
[6 ref]
• Summary: Discusses: Soybean oil as a chemical feedstock:
purity of soybean oil as a chemical feedstock, hydrogenated
soybean oil as a chemical feedstock, soapstock, spent
bleaching earth, used/spent hydrogenation catalyst. New
markets for soybean oil. A graph of the value of U.S.
soybean oil as a percentage of total soybean value shows a
high of 53% and a low of 32% in the period 1930 to 1986.
New markets for soybean oil include dust control, mineral
oil/solvent replacement, and coating oil. Address: American
Soybean Assoc., 777 Craig Road, St. Louis, Missouri 63141.
Phone: 314-432-1600.
4234. Formo, Marvin W. 1988. Industrial uses of soybeans.
In: L. McCann, ed. 1988. Soybean Utilization Alternatives.
St. Paul, MN: Univ. of Minnesota Center for Alternative
Crops and Products. vi + 429 p. See p. 35-42.
• Summary: Contents: Introduction. Uses of whole
soybeans. Uses of soybean meal: Flours and grits, soybean
protein isolates and concentrates. Processing of crude
soybean oil. Uses of oil processing by-products: Lecithin,
soapstock, deodorizer distillate, use of oils in polymers,
paints, varnishes, and related products, blown oils, special
esters, fractionated oils, maleic oils, alkyds, urethane oils,
copolymer oils, printing inks, miscellaneous applications
of soybean oil in polymers, linoleum, oil cloth and shade
cloth, caulks and other sealants, rubberlike materials,
core oils, misc. products. Soybean oil in lubricants and
plasticizers: Lubricating oils, lubricating greases, other
lubricant applications, plasticizers. Miscellaneous products:
Illuminants and fuels, insecticides and fungicides (“Oils such
as soybean oil have utility as a carrier and sticking agent...”),
cosmetics and pharmaceuticals.
Soybean ﬂours and grits. Industrial markets for these
products are about 10 million pounds compared with an
edible market of about 600-700 million pounds. The major
industrial market is in glues for interior plywood. There are
a number of relatively small markets for tape joint cement,
paints for ceiling tiles, colors for printing wallpaper, and
other adhesive applications.
The combined market of soybean meal for soy protein
isolates and concentrates is about 150 million pounds.
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Soybean protein isolate is used competitively with casein
in a wide range of adhesive applications. The potential
yield of lecithin based on a 2% yield from oil is 700 million
pounds, far in excess of world demand. Lecithin is used as
an emulsiﬁer in margarine; as an additive in chocolate where
it minimizes bloom, the whitening and loss of gloss during
storage; and in paints where it improves pigment dispersion.
The excess is used primarily in animal feeds.
Paints, varnishes, and related products. Over the past
two decades an average of about 150 million pounds of
soybean oil has been used annually for manufacture of
protective coatings compared with an average of 190 million
pounds in the two decades from 1950 to 1970. Blown oils,
or oxidatively polymerized oil as they are more scientiﬁcally
called, are used as ﬁlm-forming plasticizers in nitrocellulose
lacquers. Epoxy resin esters dry rapidly to yield hard ﬁlms
with excellent adhesion, abrasion resistance, and toughness.
Soybean oil can be fractionated using furfural or liquid
propane to yield more highly unsaturated products with dry
approaching that of linseed oil.
Alkyd resins are by far the most important class of
coating resin. They were developed by Roy Kienle and Al
Hovey of General Electric during the early 1930’s. The term
alkyd was coined based on the combination of alcohol and
acid. Alkyds have been an integral part of coating materials
useful in both air-dry and baking ﬁnishes. Sales have been
in the 600-700 million pounds/year range, with substantial
quantities based on soybean oil. Linseed oil is dominant in
formulation of inks and soybean oil has rather limited usage.
Fuels: Recent increases in petroleum prices have
focused attention on fatty acids as diesel fuels. “Oils, such as
soybean oil, are too viscous for good fuel injection and must
be converted to simple alkyl esters. The esters, for example
soybean methyl esters, perform well as fuel during initial
operation of a clean engine. Exposure of the unsaturated
esters to air at high temperature during the compression
stroke causes polymerization and formation of ‘varnish’
deposits on the cylinder walls and especially the fuel inlets
which leads to poor performance. Prospects for diesel fuel
use, except under severe emergency, do not look promising
for more highly unsaturated oils such as soybean oil or
sunﬂower oil.”
4235. Fulmer, Richard W. 1988. The soybean as a chemical
factory. In: L. McCann, ed. 1988. Soybean Utilization
Alternatives. St. Paul, MN: Univ. of Minnesota Center for
Alternative Crops and Products. vi + 429 p. See p. 1-12. [5
ref]
• Summary: Discusses the chemical composition of the
soybean in detail including its ﬁber, protein, carbohydrates,
oil, minerals and ash, lecithin and gums, vitamins, sterols,
and numerous microconstituents.
Today’s modern soybean processing plant will process
between three and four million pounds of soybeans daily,

or roughly 75,000 bushels or 2,500 acres of soybeans each
day. Further, it is not uncommon to have in excess of one
million bushels of bean storage at the processing plant. The
control processing of edible soy ﬂour includes the following
measurements: Lipoxygenase, peroxidase, nitrogen solubility
index (NSI), protein dispersibility index (PDI), urease,
trypsin inhibitor (TI), and available lysine. Address: Cargill,
Inc., Minneapolis, Minnesota 55440.
4236. Goering, C.E. 1988. Soybean oil as diesel fuel. In:
L. McCann, ed. 1988. Soybean Utilization Alternatives. St.
Paul, MN: Univ. of Minnesota Center for Alternative Crops
and Products. vi + 429 p. See p. 303-24. [14 ref]
• Summary: “The potential market for soybean oil as
a diesel engine fuel is practically unlimited, since total
soybean oil production is small compared to total diesel fuel
consumption. Soybean oil fuel makes sense energetically,
since at least 4.5 units of energy are obtained from the oil for
every non-solar unit of energy invested to grow and process
the oil. Four different techniques have been developed for
processing soybean oil into a fuel. Some of the soybean
oil fuel formulations cause excessive carbon deposits in
direct injection diesel engines, but ester formulations do
not. Because of the presently low prices of diesel fuel, none
of the soybean oil formulations can compete economically
without a subsidy. Crop geneticists could aid development
of a soybean oil fuels industry by developing a fueltype soybean with a much higher oil content and fewer
polyunsaturates.”
Relative wholesale prices (as a % of soybean oil price)
of vegetable oils, 1983-85 averages include corn oil, 102.7%;
palm oil, 105.7%; linseed oil 106.1%; cottonseed oil,
111.5%; sunﬂower oil, 112.2; rapeseed oil, 218.3; safﬂower
oil, 247.3%. Address: Univ. of Illinois.
4237. Kapusta, George. 1988. Soybean oil as a carrier and
adjuvant for pesticides. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
267-72.
• Summary: Discusses: Classes and quality of soybean oil.
Types and uses of soybean and other oils. Soybean oil as a
soil herbicide carrier. Soybean oil as a carrier and adjuvant
for postemergence herbicides. Soybean oil as a carrier
for insecticides. Soybean oil as a carrier for fungicides.
Current research with soybean oil. Environmental and health
concerns. Economics/grower commitment. Potential market
for soybean oil.
Using petroleum oil for various pest control applications
has been known for many years. The use of crop origin oils
such as soybean oil is much more recent, dating primarily
to the early 1970’s. The American Soybean Association
was inﬂuential in organizing and stimulating a considerable
amount of research with soybean oil for pesticide application
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from 1982-1984. Researchers from about a dozen state
universities, the USDA, and industry conducted many
studies on a least eight aspects of these types of uses. “The
optimism generated at the 1983 and 1984 Ag-Chem Uses of
Soybean Oil has not fully materialized.” Soybean oil has not
displaced petroleum as the dominant adjuvant.
All or a majority of the soybean oil used in the
application of pesticides is once-reﬁned oil. But it must
be further modiﬁed by adding 5-20% surfactants to create
what is called “soybean oil concentrate.” The addition of the
surfactant increases the efﬁcacy of the soybean oil so that
the volume of the additive can be reduced from one gallon to
one quart per acre.
“Virtually all selective postemergence herbicides
applied on soybeans, cotton, and several other crops include
one quart per acre of an oil as an adjuvant.” “The value
of adjuvants is that they decrease the surface tension of
spray droplets resulting in better retention on, and coverage
of weed leaves. Adjuvants also solubilize and soften the
cuticle, increasing penetration of the herbicide into the leaf.
They also may increase translocation of the herbicide in the
plant.” The most promising market is as an adjuvant system
for cotton insecticides. Approximately 40% of the U.S.
soybean acreage is treated with one or more postemergence
herbicides.
Note: Talk with Prof. Kapusta. 1990. April 10. Soy oil
used as a carrier or adjuvant for pesticides is in a non-drying
form. Address: Dep. of Plant and Soil Science, Southern
Illinois Univ.
4238. Klopfenstein, William; Walker, Hugh S. 1988. Storage
of soy-oil-derived diesel fuel. In: L. McCann, ed. 1988.
Soybean Utilization Alternatives. St. Paul, MN: Univ. of
Minnesota Center for Alternative Crops and Products. vi +
429 p. See p. 413-15.
• Summary: This project attempted to determine the extent
of the chemical changes which occur in vegetable-oil
derived diesel fuels stored under a variety of conditions, in
an attempt to learn what conditions were most favorable for
such storage, and to learn what effect, if any, such chemical
changes had on the use of these materials as fuels in a diesel
engine. The most favorable conditions for long-term storage
of fatty acid esters for diesel fuel use would be in a steel
drum with a plastic or glass coating. Lower temperatures did
not produce any great improvement over the indoor storage.
Note: This is the earliest English-language document
seen (Sept. 2016) with the term “soy-oil” in the title.
Address: Depts. of Biochemistry and Mechanical
Engineering, Kansas State Univ., Manhattan, Kansas 66506.
4239. McCann, Laura. ed. 1988. Soybean utilization
alternatives: A symposium sponsored by the Center for
Alternative Crops and Products, February 16-18, 1988.
St. Paul, Minnesota: University of Minnesota Center for

Alternative Crops and Products. vi + 429 p. Held at the Univ.
of Minnesota. No index. 28 cm. [300+ ref]
• Summary: Conference proceedings. Contents: Preface.
Includes papers in the areas of: Soybean utilization, past and
present (6 papers). Chemical characteristics (3). Composition
modiﬁcation (3). Nutritional value (3). Animal feeding (4).
Industrial use (5). Human food use (6). Future of soybean
utilization (2). Poster session (7–full papers, not abstracts).
Address: Center for Alternative Crops and Products, 305
Alderman Hall, Univ. of Minnesota, St. Paul, MN 55108.
4240. McGee, D.C.; Misra, M.K. 1988. Combined
application of soybean oil and fungicides for dust
suppression and control of storage fungi in corn and
soybeans. In: L. McCann, ed. 1988. Soybean Utilization
Alternatives. St. Paul, MN: Univ. of Minnesota Center for
Alternative Crops and Products. vi + 429 p. See p. 419-21.
• Summary: The objectives of this project were to:
Determine whether fungicides can be applied with soybean
oil, at the volumes recommended for dust suppression, and
still provide effective control of storage fungi. Determine if
soybean oil has any positive or negative effects on storage
fungi invasion. Indicate whether odor problems develop due
to rancidity. Thiabendazole (TBZ) and soybean oil could
be mixed, and applied successfully to corn and soybeans.
Address: Seed Science Center, Iowa State Univ., Ames,
Iowa.
4241. Sonntag, Norman O.V. 1988. Growth potential in
industrial uses. In: L. McCann, ed. 1988. Soybean Utilization
Alternatives. St. Paul, MN: Univ. of Minnesota Center for
Alternative Crops and Products. vi + 429 p. See p. 399-405.
[12 ref]
• Summary: Discusses: Industrial product growth potential:
Phospholipid, tocopherols & sterol by-products, soy
protein derivatives, genetically-modiﬁed soybean oils,
soybean methyl [methyl esters] or ethyl esters as diesel
fuels, industrial uses for soybean oil-derived products,
industrial uses for soybean oil per se, food additive products
from soybean oil, soya-fatty acids, fatty acids derived
from soybean soapstocks, misc. and newly-developing
applications.
The following ﬁgures are given as 1987 U.S. volumes in
millions (MM) of lb / Growth potential in percent per year.
Lecithins / phospholipids = 70 million lb / 3.0%. Vitamin
E including soya tocopherols = 11.0 million lb / 3.7%.
Soya-based sterols (in pharmaceutical / medicinal uses:
corticoids, sex hormones, contraceptives, spirono-lactone) =
7.38 million lb / 7.0%. Thus the total 1987 U.S. volume of
phospholipids, tocopherol, and sterol by-products was 88.38
million lb. Also in 1987, the total U.S. volume of hydrolyzed
soy protein (for food emulsiﬁcation, cosmetics, personal
care products, medicinal and pharmaceutical applications)
was 3 million lb. Methyl or ethyl “Soyate” as diesel fuel
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= 0.5 million lb / 60%. For industrial uses for soybean oilderived products, the results were: Epoxidized soybean oil
= 92 million lb / -1%; High-I.V. soybean oil for alkyd resins
= 117 million lb / -1%; Epoxy resins and others = 8 million
lb / 1.2%. Thus the total 1987 U.S. volume of soybean oilderived products was 217 million lb.
Industrial uses for soybean oil per se yielded the
following results: Dust control in grain elevators = 10-12
million lb / 48%; Pesticide dispersion = 25 million lb / 46%.
Therefore, the total 1987 U.S. volume of soybean oil for
industrial uses per se was 35-37 million lb. The total 1987
volume of U.S. monoglycerides, monoglyceride derivatives
and other food additive products was 46.25 million lb.
The breakdown of this category was as follows: Mono
and diglycerides = 18 million lb / 2.5%; Monoglyceride
derivatives = 3.25 million lb / 0%; and calcium and sodium
lactyl stearates = 25 million lb / 2.4%. The total volume of
U.S. soya-fatty acids for 1987 was 68.3 million lb. Soy fatty
acids in alkyd resins = 30 million lb / -1%. Soy fatty acids in
oleochemicals = 25 million lb / 4%. Esters and amines = 10
million lb / 6%.
In the category of fatty acids derived from soybean
soapstocks, the total 1987 U.S. volume was 293 million
lb. Dimer acid manufacture consumed 3 million lb, lowgrade oleochemicals 10 million lb, pet food and feed
fortiﬁcation 260 million lb, and low-grade cleaning, soap
& other surfactant products 20 million lb. In the area of
potential new applications, volume / growth potential was
0 million lb / 78% for ‘olestra’, a small volume / 60% for
soy carbohydrates, and 0.2 million lb / 110% for soy based
ANPA-INK.
Note: This is the earliest document seen (Oct. 2017) that
mentions the term “ethyl soyate” in connection with diesel
fuel made from soy oil. Address: 306 Shadow Wood Trail,
Red Oak, Texas 75154.
4242. Stanton, James M. 1988. Use of soybean oil in
coatings. In: L. McCann, ed. 1988. Soybean Utilization
Alternatives. St. Paul, MN: Univ. of Minnesota Center for
Alternative Crops and Products. vi + 429 p. See p. 281-93.
[3 ref]
• Summary: Discusses: History: Chemistry, polymerized
soybean oil, oxidized oils, maleinized oils, co-polymers,
alkyd resins, urethane oils. Epoxy esters. Epoxy polyester.
Water systems. Future development.
Vegetable oils and paint have been linked for centuries.
We know that the Egyptians grew ﬂax hundreds of years BC
and probably used linseed oil in their decorative coatings.
However, it was not until the 1930s that soybean oil became
an important factor in paint and coatings. Current sales
are 41% architectural coatings, 35% product ﬁnishes, and
24% specialty. “In the early 1930s three events took place
that changed the future of soybean oil in paints. First, the
oil modiﬁed alkyd was developed by Kienle and Hovey of

General Electric. Second, Henry Ford tried to use soybean
and soybean derivatives in a number of applications, most
successful was the use of soybean oil alkyds in enamels
for his autos. Last, but perhaps the most important, was the
development of the ‘four-hour enamel’ by DuPont which was
based on an alkyd made from soybean oil. By far the most
important application for soybean oil in the coatings industry
is in alkyd resins.
During the last 35 years the one most signiﬁcant trend
in the U.S. paint industry has been the move toward waterbased coatings. Interior ﬂat wallpaints based on alkyds
and oleoresinous varnishes were replaced by water-based
paints made from synthetic polymer emulsions, ﬁrst styrenebutadiene and later vinyl acetate and acrylic based. The U.S.
consumption of soybean oil in protective coatings peaked at
about 200 million pounds per year in the late 1950s and early
1960s. Current usage is in the area of 150 to 160 million
pounds per year. Total current usage of all oils in coatings is
about 500 million pounds, with linseed oil and tall oil being
the other major oils. Tall oil, which comes from trees, is a
resinous by-product from the manufacture of chemical wood
pulp. It is often less expensive than soy oil.
It is unlikely that current trends in the use of soybean oil
in coatings will change. In fact, it is likely that vegetable oil
in general will continue to lose market share to petroleumbased products. If, through genetic engineering, a soybean oil
with lower linolenic and higher linoleic could be developed,
soybean oil would be the preferred oil. This would also be
a better edible oil, high in polyunsaturates but with better
stability. Address: Experience, Inc., Minneapolis, Minnesota.
4243. Winters, Robert L. 1988. Obtaining vitamin E and
sterols from soybeans. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
273-79. [6 ref]
• Summary: Discusses the use of deodorizer distillate as
a source of vitamin E and of sterols for corticoid drug and
hormone manufacture, and the use of tocopherol as an
antioxidant. The source of sterol raw materials moved from
Mexican barbasco root to soybean deodorizer distillate after
a period where fatty acid distillation residues were used.
Deodorizer distillate was also use as a source of vitamin E.
This added signiﬁcant value to by-products from soybean
oil reﬁning. The deodorizer distillate from cottonseed, corn,
peanut, sunﬂower, and rapeseed oils can also be used as a
good source of sterols.
Soybean oil is the preferred source of vitamin E in this
country. Tocopherol has a potential new use as a natural
antioxidant.
Tables show the following: 1. Comparison of soybean
residue to deodorizer distillate: Percentage of the following
in each: tocopherol, alpha tocopherol, sterol, stigmasterol.
Table 2. Typical content of tocopherol, alpha tocopherol,
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and their ratio in vegetable oils: Wheat germ oil has
257.1 mg/100 gm tocopherol and 133.0 mg/100 gm alpha
tocopherol; soybean oil has 95.8 mg/100 gm tocopherol
and 10.1 mg/100 gm alpha tocopherol. Yet soybean oil is
much more widely available than wheat germ oil. Sunﬂower
seed oil has 54.6 mg/100 gm tocopherol and 48.7 mg/100
gm alpha tocopherol. Table 3. U.S. edible fats and oils
disappearance, million lb in 1984. The top 6 are: Soybean oil
9,750, edible tallow 1,150, coconut 940, lard 870, corn oil
800, cottonseed oil 620. Table 4. Comparison of deodorizer
distillate from various oils: sunﬂower, cottonseed, soybean,
rapeseed. Table 5. Deodorizer distillate saponiﬁed vs.
unsaponiﬁed. Table 6. Deep-fried instant noodle (ramen)
stability–months until rancid taste or odor detected with
different levels of added mixed tocopherol and citric acid.
Address: 5031 Clear Spring Drive, Minnetonka, Minnesota
55345. Consultant to Henkel Corp., Fine Chemical Div.,
LaGrange, Illinois.
4244. Crump, Constance. 1988. Soy coffee, soy cookies:
Buffet salutes virtues of Ford’s beloved bean. Ann Arbor
News (Michigan). March 2. p. B4.
• Summary: Discusses favorite recipes at the buffet. “Ford
considered his work in soybean development one of his most
important efforts.”
“As it turned out, soy beans were edged out in plastic
production by cheaper petroleum.”
“Early this week in the kitchen of Henry and Clara
Ford’s estate, Fair Lane, Willemse saluted soybeans by
recreating a menu he originally wrote for the Ford exhibit at
Century of Progress, the Chicago World’s Fair of 1933-34.”
“Willemse, now in his 80s, still works every weekday
developing recipes for the Miesel-Sysco company.”
“The buffet was the ﬁrst of several events planned in
celebration of the 125th anniversary of Ford’s birth planned
by Fair Lane, the estate of Henry and Clara Ford.” Fair Lane
is on Evergreen Road near Michigan Avenue in Dearborn.
“Bob Smith, who directed the research lab during the
Great Depression, was on hand at the buffet. Ford’s interest
in soy beans came about literally overnight, Smith recalled.
“Late one evening, Ford visited the lab–where a large
number of experiments were underway with different crops–
and found a book on soy bean cultivation. The following
morning, he told the lab staff, ‘Throw out everything. I’ll be
back this afternoon and I want it empty.’”
“In 1904, George Washington Carver began to
experiment with soy beans.”
“Ford’s soy bean research was directed at soy bean use
in plastics. He was so enthusiastic about their potential that
he told the laboratory staff, ‘I don’t want you to think about
anything but soybeans,’ Smith remembers.”
“Ford reportedly owned a suit made from soy bean
ﬁbers, but it was so itchy that he wore it only for photo
opportunities for the press. He was more willing to eat soy

bean products than to wear them. Willemse says, Clara Ford,
Henry’s chief booster, was always willing to eat the nearly
endless parade of soy bean-based dishes that came from the
Fair Lane kitchen.” Address: Michigan.
4245. Little, Sybil. 1988. Soybeans: A food for our times.
Oakland Press (Pontiac, Michigan). March 16. See also p.
D-3. “Soybeans bring variety and good health to the table.”
• Summary: Recently, a soybean buffet was held, re-creating
the soybean menu served at the Ford Exhibit of the Century
of Progress on Aug. 17, 1934. It was part of a celebration of
the 125th anniversary of Henry Ford’s birth. Included on the
menu were soybean products–cheese, crackers, croquettes,
buttered green soybeans, pineapple ring with soybean cheese
and dressing; bread, biscuits, soybean butter, soybean crust
on an apple pie, soybean milk, soybean coffee, assorted
cookies and cakes and candy. Ford’s personal baker, Jan
Willemse, now in his 80s, supervised the affair.
Ford had an intense interest in agriculture; some say
he did more for agriculture than he did for the automobile
business. his roots were in farming and his unwritten mission
was to ease the burden of the farmer’s life. His Fordson
tractor revolutionized agriculture as the Model T had done
for transportation. In 1932, Ford issued orders to concentrate
on soybean research. George Washington Carver began
studying the soybean in 1904 at the Tuskegee Institute in
Tuskegee, Alabama.
4246. Headlight-Herald (Tracy, Minnesota). 1988. Soybean
marketing: Marketing, research uncovering promising new
uses for commodity. March 23.
• Summary: Soybeans have mushroomed into the No. 1
cash crop in Minnesota, thanks to a producer check-off
[checkoff] fund and aggressive research and marketing. “To
date, for every dollar invested in product development and
marketing by producers, there has been a return of 57 fold.
In 26 states check-off money is collected. In Minnesota one
penny per bushel of soybeans is collected from the farmer.
These monies go to the Minnesota Check-off board and used
for research. One new market for soybeans is soybean-based,
bio-degradable ink. The new ink is cost competitive with
other colored inks, but is still more expensive with black
ink.” Address: Minnesota.
4247. Henry Ford Estate. 1988. Henry Ford: A landmark life.
Ford the agriculturist (Leaﬂet). Dearborn, Michigan. 3 panels
each side. Each panel: 22 x 9 cm.
• Summary: “Henry Ford made a major commitment to
soybean research in 1932-33 by investing one million dollars
to conduct a comprehensive program to produce plastics...
By 1961, more than 8,000 new industries had resulted from
the effort of this council.”
“Through exhibitions and demonstrations such as the
‘Industrialized American Barn’ at the 1933 Chicago World’s
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Fair, the general public saw ﬁrst hand a barn equipped with a
soybean processing machine which converted a ton of beans
into 400 pounds of oil and 1,600 pounds of protein meal.
Here millions of visitors saw examples of farmed soybean
crops converted into products such as plastic radio cabinets,
table tops, buttons, ash trays, steering wheels, glycerine,
enamel, soap, paint, linoleum, varnish, oleomargarine, glue
and protein supplement for livestock.
“Soybean plastics were replaced by petroleum plastics
after World War II.”
“Today plastics are such an integral part of American
industry that it would be hard to imagine this as the new
concept that it was in the late 1930s.” The Henry Ford
Estate is a national historic landmark. Address: Dearborn,
Michigan.
4248. Scott, Jack Denton. 1988. The bean of a thousand
guises. As pervasive as sunshine and almost as beneﬁcial, the
amazing soybean is the best-kept secret in the supermarket.
Reader’s Digest. March. p. 93-96.
• Summary: “Today some 5.5 million gallons of tofu and
soy-milk-based, nondairy frozen desserts are sold annually
under 30 brand names... As our No. 2 cash crop and leading
farm-commodity export, soybeans contributed over $6,500
million to our balance of payments in 1986-87... Indeed,
when one considers the versatility of the bean of a thousand
guises, it is not hard to imagine that it was the soybean that
Jack planted to produce his magic beanstalk.”
4249. Soybean Digest. 1988. Iowa dust busters. March. p. 39.
• Summary: ASA [American Soybean Association] staff
and farmer-members are using a “dust buster wagon” to
demonstrate how soybean oil effectively controls dust in
grain elevators. The number of Iowa elevators controlling
grain dust with soyoil has increased from 2 to70 since on-site
demonstrations began.
4250. Davis, Rusty. 1988. Henry’s plastic car: An interview
with Mr. Lowell E. Overly. V-8 Times 25(2):46-51. March/
April.
• Summary: Mr. Overly was the designer of the world’s ﬁrst
plastic car. It was the predecessor of the Chevrolet Corvette
(1953) and later the Pontiac Fiero. In 1938 Mr. Overly was
transferred to the Soybean Laboratory at Greenﬁeld Village
to work with Robert Boyer, who was in charge. Henry Ford
established the laboratory in 1929 to do chemical research
on farm products. Henry Ford was interesting in ﬁnding
new industrial uses for farm products and by 1931 he had
settled on soybeans as having the most promise. Mr. Boyer
developed many products from soybeans he “was even able
to weave a cloth from soybean ﬁbre and about 1937 Henry
Ford often sported a necktie made from the fabric. Sometime
in late 1937 or early 1938 large sheets of soybean plastic
were made and Mr. Ford was so proud of it that he would

jump up and down on it and brag to reporters or anybody
else that happened to be around that ‘... had that been sheet
metal it would have been all bent out of shape.’ Later a rear
deck-lid made from the plastic was ﬁtted to Mr. Ford’s car
and he delighted in hitting it with an axe [ax] that he carried
in the truck. However, Mr. Overly recalls that the ﬁrst time
Mr. Ford struck it with an axe the deck lid cracked and the
axe head went through it. Later, glass ﬁbre was mixed into
the plastic and the further precaution of a rubber boot was
afﬁxed to the sharp edge of the axe. The rebound would
cause the axe to ﬂy out of Mr. Ford’s hands and travel about
ﬁfteen feet before coming to rest. Satisﬁed with these results
Mr. Ford gave orders to develop a small car with a plastic
body.”
The car had a tubular steel frame. The body panels were
made of plastic composed of soybean ﬁber in a phenolic
resin with formaldehyde used in the impregnation. “The ﬁrst
public exposure of the car was at the annual Dearborn Days
celebration on August 13, 1941. Later it was trucked out
to the Michigan State Fairgrounds where it was on display
during the fair. The publicity generated was tremendous but
world events caused a nearly immediate end to the plastic car
as armament work took precedence over virtually everything
and the plastic car was soon forgotten.”
Photos show: A portrait of Mr. Overly. Henry Ford and
Robert Boyer standing by the plastic car. “Henry Ford takes
a whack at his plastic deck lid. The axe had a rubber boot
over the cutting edge.” Five clay models of the car, with Mr.
Overly working on one. “Ford chemist Bob Boyer holds the
frame mock-up beside the ﬁnished clay model in his ofﬁce in
the Soybean Laboratory.” The uncovered tubular steel frame
of the car with its 60 horsepower V-8 engine. Mr. Overly
at the wheel of his creation. “The plastic car in front of the
Soybean Laboratory.” “The Soybean Laboratory as it appears
today in Greenﬁeld Village.”
Source: Ford Museum Library, Dearborn, Michigan.
Vertical ﬁle: Plastics–Soybeans–Automobiles. Address: 418
Borgess, Monroe, Michigan 48161. Phone: 313-241-7759.
4251. Messenger, Bob. 1988. Procter & Gamble: A tradition
in transition. Prepared Foods. April. p. 46-48, 50.
• Summary: Proud and powerful P&G ponders its role in the
nation’s most competitive marketplace segment–foods and
beverages–after experiencing only limited victories. Gives
a chronology of the introduction of each of the company’s
major products, including: 1911 Crisco, the ﬁrst all-vegetable
shortening; 1976 Puritan oil (sunﬂower seed).
“From its humble beginnings in 1837, when 2 brothersin-law joined forces to produce soapmaking items and
candles, Procter & Gamble has evolved into a global
conglomerate with ﬁscal 1987 sales of $17,000 million...
Last year, it spent $1,500 million on the largest
advertising budget of any U.S. business ﬁrm.
“One reason for P&G’s success is indeed its
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commitment to research and development. An army of 6,000
researchers is supported by a huge budget–$576 million in
1987...
“To illustrate: It took Procter & Gamble researchers 20
years to develop ‘olestra,’ a calorie-free ingredient to replace
fat in everyday foods... If olestra is given the green light (by
the FDA) Procter & Gamble believes it will revolutionize the
marketplace...
“If–and it’s a big if–the FDA approves olestra, Procter
& Gamble’s food and beverages segment will enter a new
ballgame... Olestra conceivably represents P&G’s future
‘pot of gold.’ Once approved, Procter & Gamble can create
a separate division to market its olestra-based products or
license the ingredients to other food companies, much like
Monsanto-owned Nutrasweet has done with aspartame.”
4252. Nonfood uses of soy oil and soy protein: Dialog
database search. 1988. 18 p. April. Unpublished manuscript.
[283 ref]
• Summary: This search, ordered by the American Soybean
Assoc. for a symposium on industrial uses of soybeans, was
designed by Endre Sipos of Central Soya and executed by a
research librarian at Central Soya. Chemical Abstracts, World
Foods, and other databases were searched. He categorized
and tabulated the results by application categories. Each
reference was ranked by importance on a scale of 1-3.
There were 188 references in 53 categories on nonfood
uses of soy oil, and 95 references in 26 categories on
nonfood uses of soy protein. The categories containing the
most oil references were: Pharmaceutical/clinical 42, ink and
coating composition 20, pesticides / insecticides 12, diesel
oil 12, herbicides 12, polyvinyl chloride 9, feed 7, cosmetics
5, and dust control 2.
The categories containing the most protein references
were: Adhesives for plywood 16, pharmaceuticals 13,
fermentation 9, inks and coatings 7, paper coating 7,
synthetic ﬁbers 5. Address: Endre Sipos, c/o Central Soya,
P.O. Box 1400, Ft. Wayne, Indiana 46801. Phone: 219-4891511.
4253. Crippen, Dave. 1988. Henry Ford and the plastic
car. John Harvey Kellogg and the Battle Creek Sanitarium
(Interview). SoyaScan Notes. April, and May 2. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Crippen’s main interest is the history of
automotive design. Ford R. Bryan is a volunteer who works
with him. Crippen visited Robert Boyer and taped 8 hours
on the history of the plastic car. He also taped an interview
with Lowell E. Overly, the man who designed the car. He
died about a year ago and he was quite old at the time of the
interview. [Note: Fred Hapgood, author of a 1987 National
Geographic article on soybeans, said that Overly destroyed
the car because both Henry Ford and soybeans proved
embarrassing]. Neither interview has been transcribed. The

72 page interview with Bob Smith and Donald Sullivan was
done by Don Baut of the Dearborn Historical Museum. Dave
also has two books on the Chemurgic movement written by a
chemist [William J. Hale] from the Dow Chemical Co.
He grew up in Battle Creek, Michigan. During World
War II the U.S. Army took over the Battle Creek Sanitarium
and renamed it Percy Jones Hospital. Jones was a hero
who was a quadruple amputee, and it became a center for
amputee rehabilitation. It is still a center for various U.S.
governmental activities. Kellogg died almost penniless. His
brother, Will Keith, who built the corn ﬂake empire, never
tried to help his brother, John Harvey, in later life.
Update on the 8 hours of interviews conducted by Dave
Crippen with Robert Boyer. 1993. Sept. 26. According to
Ford Bryan, these tapes have now been transcribed and
added to the series of “Reminiscences” now in Acc. 60, at
the Research Center of Henry Ford Museum and Greenﬁeld
Village. It is Mr. Bryan’s impression that Mrs. Boyer,
together with her son, plans to have a biography of her
husband Robert Boyer published in the near future. Address:
Research Center, Henry Ford Museum & Greenﬁeld Village,
P.O. Box 1970, Dearborn, Michigan 48121. Phone: 313-2711620.
4254. Soybean Update. 1988. Boston Globe announces
switch to color soybean oil printing inks. June 6.
• Summary: The Boston Globe, the nation’s 15th-largest
daily newspaper, has announced it has switched to color
soybean oil printing inks. Quality was the number one
concern, and the soy inks proved superior. The Globe, which
has a daily circulation of 520,000 and a Sunday circulation
of 825,000, is one of the ﬁrst major newspapers on the East
Coast to make the soy ink switch. There seem to be very few
negatives about the future of soybean oil ink. Papers want
the best color quality they can get. With soybean inks, they
can improve the quality without spending much more for it.
4255. Soybean Update. 1988. American Soybean Association
will publish a 24-page tabloid entitled “Soybeans Today.”
June 13.
• Summary: It will be printed with soybean oil-based
printing inks. The publication will contain stories and
photos detailing market development activities in the U.S.
and overseas, soybean research, feature stories, and what
the ASA has planned for the future. The paper is sponsored
by FMC Corporation (Philadelphia, PA), manufacturer of
herbicides and insecticides. Note: Talk with ASA. Published
in mid-June, this is a one-time publication, but maybe next
year one issue of Soybean Update every 2 months will be
published in this expanded format.
4256. Soybean Update. 1988. Iowa governor Terry Branstad
signed a bill requiring the use of soyoil inks in some printing
operations. June 27.
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• Summary: The bill requires some state agencies to use
soyoil ink in their printing operations. The legislation
speciﬁcally requires soy ink be used in 50% of all newsprintbased printing done by the General Services Administration,
the Board of Regents and the Commission for the Blind, and
also calls for use of starch-based plastics made from corn.
Soy inks have less ruboff, brighter colors and can print more
papers with less ink. Soy ink is also biodegradable, making
disposal of waste ink easier. The number of newspapers
using soyoil inks has jumped from 5 to 500 in the last year.
4257. Mounts, T.L.; Warner, K.; Lai, F.S.; Martin, C.R.;
Pomeranz, Y.; Burkholder, W.E.; Peplinski, A.J.; Class, A.R.;
Davis, C.W. 1988. Effect of laboratory-scale oil applications
on quality factors of corn, soybeans, and wheat. Cereal
Chemistry 65(3):20-30. May/June. [15 ref]
• Summary: The concept of using edible oils to reduce
dustiness of grain during handling dates back to 1951, when
Moen & Dalquist (1952) patented the use of an oil emulsion
for this purpose. Single treatments of up to 800 ppm of
soybean oil had no signiﬁcant effect on odor or grade of
soybeans or soft red winter wheat. Address: 1-2. NRRC,
Peoria, Illinois.
4258. Soybean Update. 1988. Soybean ink use is on the rise.
July 18.
• Summary: National Soybean Processors Association,
NSPA, co-sponsored the Soy Ink Symposium in Washington,
DC, with the American Soybean Association earlier this
spring. David Bohling, project manager for ASA’s soyoil
ink program, said a recent survey of soy ink users showed a
majority originally tried soy ink because of environmental
concerns with petroleum-based inks. However, the majority
of those who made the switch to soy ink did so because of
improved quality.
4259. Johnson, Lawrence. 1988. The Center for Crops
Utilization Research at Iowa State University, and AOCS
symposium on industrial uses of soybeans (Interview).
SoyaScan Notes. July 21. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: This Center was founded by a $6.4 million grant
in the federal budget in 1987. It will complement the work
of the Northern Regional Research Center in Illinois, and try
to coordinate their research. They are putting together a pilot
plant and technology transfer components, a heavy emphasis
on marketing. All of his money initially must go into
building and equipment, with none left over for research,
which was not what they had asked for. He is now trying to
get additional funds from the state of Iowa. Only in the last
few years has the emphasis in Iowa shifted from soybean
production to utilization. Profs. Sweeny and Arnold did
pioneering work on industrial utilization during the 1930s.
But after they retired, it died. Lester Wilson and Pat Murphy

are now working on soyfoods. Dr. Walter Fehr’s work in
breeding soybeans for food uses (such as tofu) will also
contribute to the program. The national center is made up
of 2 sub-centers; he is head of one and the other focuses on
meat export research. Tied to the national center is a center
on trade information, with a strong export orientation. They
are trying to build an integrated system: Marketing, market
niche identiﬁcation, technology and technology transfer to
entrepreneurs, mostly in the USA. The impact must beneﬁt
Midwestern farmers. They are looking for ways to export
value added soybean products to the Paciﬁc Rim.
There will be a symposium on industrial uses of
soybeans in Cincinnati, Ohio, this fall in conjunction with
the AOCS meeting. protein and co-products section. Address:
Director, Center for Crops Utilization Research, Iowa State
Univ., Dairy Industry Building, Ames, IA 50011.
4260. Mittelbach, Martin; Tritthart, Peter. 1988. Diesel fuel
derived from vegetable oils. III. Emission tests using methyl
esters of used frying oil. J. of the American Oil Chemists’
Society 65(7):1185-87. July. [14 ref]
• Summary: Used frying oil (mostly rapeseed) was obtained
from restaurants and households. The ester fuel shows
slightly lower hydrocarbon and carbon monoxide emissions,
signiﬁcantly lower particulate emissions, but increased
nitrous oxide emissions compared with No. 2 diesel fuel.
Address: 1. Inst. of Organic Chemistry, Karl Franzens Univ.
at Graz, Heinrichstrasse 28, A-8010 Graz; 2. AVL-List
GmbH, Kleiststrasse 48, A-8020. Both: Graz, Austria.
4261. Soybean Digest. 1988. Soyoil foils fungus. June/July.
p. 28N.
• Summary: In addition to controlling grain dust, soybean
oil acts as a fungicide when sprayed on stored grain. New
studies at Iowa State University conﬁrm a signiﬁcant
reduction in fungal mold growths in grain treated with
soyoil. It’s another beneﬁt to elevators that switch to a
soybean oil dust control system.
4262. Leonard, Sue. 1988. Researchers ﬁnding new uses for
soybeans. Newspaper ink is one of the newest ideas. TimesPress (Streator, Illinois). Sept. 9.
• Summary: Soybean oil goes in a lot of foods like
Tofulicious ice cream, a non-dairy product desert. Soybean
oil is being used “as dust control in hog houses,” according
to Larry Tombaugh, a soybean farmer who works with the
statewide soybean boosters organization, under the Soybean
Operating Board. It is also one of the big products used
for dust control in large grain elevators. A good source
for soybean information is the Illinois Soybean Program
Operating Board, located in Bloomington. Amy Little, public
relations/program assistance, said that the Champaign NewsGazette has converted to 100% to soy oil ink. She said,
“One thing we’ve been working on at Central Soya in Fort
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Wayne, Indiana, is development of new products. We’ve
taken the majority of fat out of polish sausages and sausage
links; replacing fat with isolated soy protein, which acts as a
binding agent.”
4263. Soybean Update. 1988. More than 160 newspapers
have run full-page ads proclaiming their switch to soy ink in
the last two months. Sept. 9. p. 3.
• Summary: More than 600 newspapers nationwide have
either tested or switched to soybean oil ink.
4264. DeKalb-Pﬁzer Genetics. 1988. No one’s done more
with soybeans since Henry Ford’s tailor (Ad). Soybean
Digest. Aug/Sept. p. 4. Southern edition only.
• Summary: Henry Ford believed in the soybean. In 1932
alone, he invested more than $1 million in soybean research.
Ford scientists conducted countless experiments involving
some 300 soybean varieties grown on 8,000 acres of the
Ford Farms. Their efforts ultimately led to car paints
made from soybean oil, window trims from soybean meal
and upholstery fabrics from soy protein. But it was the
upholstery cloth breakthrough that gave Ford one his most
innovative ideas. As a promotion, he had a suit tailored from
soy “wool”. And while his suit didn’t exactly revolutionize
the clothing industry, it did clearly demonstrate the bean’s
versatility to the nation’s press. And helped introduce an
important new crop to the nation’s farmers.
4265. Mrkvicka, Mike. 1988. Ag industry pioneer was
quiet giant: C.R.’s [Cedar Rapids] soybean, corn processing
industry begun by Joe Sinaiko. Cedar Rapids Gazette (Iowa).
Oct. 16. Sunday.
• Summary: This is a long obituary of Joe Sinaiko, who died
on Oct. 3 at age 97. He was a pioneer in the soybean and
corn processing industries. Yet praise and public attention
made him uncomfortable, so he avoided the limelight. Yet
when he died his remarkable achievements and contributions
were largely unknown, even in Cedar Rapids where he lived
most of his life.
A pioneer in the soybean industry, he began processing
soybeans in 1928 at his plant at 411 Sixth St. NE.
His family and friends remember how he built up his
business traveling door-to-door in rural Iowa, encouraging
farmers to grow soybeans and explaining to them how best
to do so. Then he’d buy the beans, process them into oil and
meal, go back to the farmers, and persuade them to buy his
soybean meal as a livestock feed ingredient. The farmers
thought he was crazy at ﬁrst, but they later became his best
customers.
He was also a major player in corn processing in Cedar
Rapids, where he started the Corn Starch and Syrup Co.
ADM and Cargill would not be so important in Cedar Rapids
today were it not for Joe Sinaiko.
Discusses his birth in Russia and immigration to the

USA where his family settled in Madison, Wisconsin.
Speaking no English, he entered school for the ﬁrst time in
his life, entering the ﬁfth grade. His ﬁrst teacher gave him
English lessons after class. He later spoke fondly of her and
the profound impact she had on his life.
Six years later he entered the nearby University of
Wisconsin–but he had to negotiate. Using skills that served
him well in later life, he persuaded the bursar to delay
payment of the $30 tuition until the next summer, when he
could earn the money working at his father’s feed business.
After two years of college, Joe quit to help support the
family by delivering hay and oats for his father’s store. In
1917 he joined the army and spent World War I in Texas. He
caught inﬂuenza during the deadly epidemic of 1918, spent
months in the hospital, received an honorable discharge, and
considered himself lucky to survive.
Returning to Madison, he soon longed to get into
business for himself. Cedar Rapids seemed like an excellent
location. In the early 1960s [sic, 2 Dec. 1957] Joe granted
a rare interview, published in the Cedar Rapids Gazette,
in which he recalled: “I wanted a location where railroad
facilities were more adapted to milling. In 1921 I found
Cedar Rapids was well suited for both buying grain and
shipping. So I moved.”
In Cedar Rapids, his ﬁrst job was delivering hay and
oats to stables. Within four years, however, he had negotiated
the purchase of the old Jackson Milling Co., a run-down sixstory building on Sixth Street NE. He paid no money down–
another tribute to his negotiating skills.
He renamed it Iowa Milling Co. and, willing to work
hard, began to run it as a one-man, hand-to-mouth operation.
He soon developed a reputation for honesty and was able to
convince farmers that they should wait a week to be paid for
their grain–long enough for him to mill it, sell it, and pay
them back.
In 1928 Sinaiko began processing soybeans–after
learning from a Quaker Oats salesman that a few farmers in
Illinois had planted the crop. He began by purchasing a few
hundred bushels. The A.E. Staley Manufacturing Co. was
already processing soybeans on a small scale in Decatur,
Illinois.
Then came the stock market crash of 1929 and the Great
Depression of the 1930s. Sinaiko’s mill barely survived. His
creditors pressed him to declare bankruptcy, but again he
negotiated his way out. They were terribly hard times. He
even tried peddling a soap named Royal Gold, made from
soybean oil. Then, in the early 1930s, the soybean producing
and processing industries started to grow. Sinaiko was well
positioned to take advantage of this growth, and before long
his Iowa Milling Co. was thriving, selling soybean meal for
both livestock feeds and human foods.
Then in 1941 [sic, June 1944] he decided to sell the
company. He was unhappy with the excessive government
regulation of his business. So Cargill bought him out that
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year. But as soon as he sold his company, Sinaiko realized he
had made a mistake. He deeply regretted his decision.
Joe returned to the milling business by building two
smaller mills in Fairﬁeld, Iowa, and Washington, Iowa. But
he still longed to get Iowa Milling Co. back. After World War
II, he saw his chance. Cargill agreed to trade Iowa Milling
Co. for the two plants in Fairﬁeld and Washington. Sinaiko
quickly agreed to the deal.
He was also developing plants outside of Iowa–in
Springﬁeld and Decatur, Illinois; Norwalk, California; and
Minneapolis, Minnesota. He and his close relatives managed
these businesses.
Sinaiko was keenly interested in new technologies that
could make his mills more efﬁcient. In 1951 he installed new
solvent processing equipment for his soybeans at the Iowa
Milling Co.
By the 1960s, his interest in new technologies led him
into the ﬁeld of wet corn milling. In 1964 he founded the
Corn Starch and Syrup Co. and began construction of a
large and very modern plant in Cedar Rapids. Competing
corn processors scoffed at his audacity. When his plant
began production in 1965, the competitors cut their prices
for corn starch and syrup by 50%. Sinaiko was forced to
follow suit. But his plant was so efﬁcient that he could make
a proﬁt even at that low price–a remarkable achievement.
His competitors could not. Cargill, the agribusiness giant,
looking for a way to enter the wet corn milling industry,
offered Sinaiko a deal he couldn’t refuse. In 1967 Cargill
purchased the Corn Starch and Syrup Co. and (for the second
time) the Iowa Milling Co.
Again Sinaiko has second thoughts about the sale–this
time of the corn processing plant. So at age 79 he decided
to invest in another corn processing company–Corn
Sweeteners. In May 1970 he announced the groundbreaking
in Cedar Rapids.
But problems arose. Many of the engineers and
management team for the new company came from the corn
processing plant that Cargill had bought from Sinaiko in
1967. These defections upset Cargill and raised questions
of business ethics. Sinaiko, who placed a high value on
his ethical integrity in both business and personal matters,
acknowledged the problem. Moreover, the new plant was
too big for the personal, informal management style that he
preferred. So in 1971 he sold his interest in Corn Sweeteners
to Archer Daniels Midland Co., which used the plant to enter
the corn processing industry.
After 1971 Joe never really retired. He kept an ofﬁce in
Executive Plaza, dabbled in real estate, kept an eye on his
investment portfolio, and maintained a keen interest in world
affairs and soybean prices.
He was a quiet philanthropist who donated to hospitals
and to Coe College in Cedar Rapids, to the University of
Wisconsin, and to a wide range of Jewish causes and many
others.

Although Joe Sinaiko’s accomplishments were largely
unsung, he left a rich legacy to the vitality (economic and
otherwise) of Cedar Rapids.
An excellent illustration by the Gazette’s Chris Wolf
shows a portrait of Joe Sinaiko. A 1964 photo shows his
Corn Starch and Syrup Co. under construction. Address:
Gazette staff writer.
4266. ASA Member Letter. 1988. More good news for
soybean inks. Sept/Oct. Also in Soybean Update. Nov. 14.
• Summary: The Los Angeles Times, the nation’s fourth
largest newspaper, is now using soybean oil color printing
inks full time. The Times, which prints over a million papers
daily, was the ﬁrst major newspaper on the West Coast to
make the switch. It joins the ranks of the Boston Globe (15th
largest U.S. newspaper, and one of the ﬁrst on the East Coast
to switch) in making the switch to high-quality soy oil ink.
A report in the Kiplinger Agricultural Letter said that
one-third of the newspapers in the U.S. have tested or
switched to soy oil inks. Kiplinger quotes experts as saying
that most American newspapers will be using soybean color
inks by 1995. Soy oil ink has less ruboff, prints more papers
with less ink, and is environmentally safer than petroleumbased inks, though it costs a little more.
4267. Wang, Ren-xin. 1988. [Develop bio-diesel fuel].
Taiyangneng Xuebao / Acta Energiae Solaris Sinica
9(4):434-36. Oct. [Chi]
• Summary: Knothe (2005, p. 10) states that this is the
earliest document he could ﬁnd in the Chemical Abstracts
database that contains the word “biodiesel.” Note: The
document is written entirely in Chinese, with no Englishlanguage summary. However the English-language table of
contents states, under “Research note”: “Develop bio-diesel
fuel, by Wang Ren-xin.”
4268. Archer Daniels Midland Co. 1988. First quarter report
to shareholders. Box 1470, Decatur, IL 62525. 16 p.
• Summary: President Randall’s Report–stated that the
greatest concern of Americans in the 1990s will be the
environment. 1. ADM now has in operation eleven large ﬂuid
bed boilers for cogeneration of power and process steam. 2.
Worldwide technology has been licensed for using a special
grade of starch to render disposable plastics degradable. 3.
Ethanol is a third contribution to clean environment. Ethanol
fuels have a high oxygen content, a major factor in reducing
carbon monoxide poisoning of the atmosphere.
“There is a tremendous demand all over the world for
soy protein products to replace subsidized milk powder.
Our soy protein concentrate plant is completed and is now
operational. We will double its size in early 1989 and are
making plans to double it again before 1990, in response to
the new demand.
“We are also doubling the size of our edible soy protein
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isolate plant, with plans for further increases in 1989 and
beyond. We are constructing a plant for industrial isolates for
the paper industry, to be sold in conjunction with our corn
starches.
ADM now produces soybean ﬂour, grits, TVP,
concentrate and isolate, the most complete line of edible soy
products of any producer.
Chairman Andreas’ Report–The U.S. Government has
more control over what the farmers plan and the prices they
receive today than they have ever had in history.
Government imposed embargoes cause massive
restructuring of world trade and processing. Examples:
Immediately after the 1980 embargo, the following
fundamental permanent adjustments in world trade occurred:
1. The EEC, in emergency meetings, alarmed that the U.S.
would cut off exports for political reasons, resolved to
become self-sufﬁcient, particularly in oilseeds, with the
result that they increased production of wheat and have
become a large surplus producer of wheat. 2. Japan, equally
alarmed, immediately made $1,000 million available to
Brazil to expand soybean production 300%. 3. The Soviet
Union took its order book to Brazil, Canada, Argentina,
Australia, and the EEC, cutting the U.S. from a 75% supplier
to a 25% supplier. 4. Canada and Australia responded with
20% increases in production. Address: Decatur, Illinois.
4269. ASA Member Letter. 1988. Soyoil controls feed dust.
Nov.
• Summary: To control dust in hog houses, many producers
are adding 1% soy oil to hog feeds. This leads to healthier
pigs and improved weaning rates. The market potential for
using soyoil as a dust suppressant in hog houses, as well as
to control dust in grain elevators, equals 130 million bushels
of soybeans annually.
4270. Schwab, A.W.; Dykstra, G.J.; Selke, E.; Sorenson,
S.C.; Pryde, E.H. 1988. Diesel fuel from thermal
decomposition of soybean oil. J. of the American Oil
Chemists’ Society 65(11):1781-86. Nov. [29 ref]
• Summary: Thermally decomposed soybean oil shows
promise as alternative fuel for the direct-injection diesel
engine. “Soybean oil has good potential as alternative diesel
fuel, but its use in the direct-injection engine is limited
by high viscosity, low volatility and the polyunsaturated
character of the triglycerides. These properties may be
changed by pyrolysis.” Address: 1&4. NRRC, Peoria,
Illinois; 2-3. Univ. of Illinois.
4271. Ralston Purina Company. 1988. Annual report to
shareholders. St. Louis, Missouri. 32 p.
• Summary: Net sales for the year ended Sept. 30,
1988, totaled $5,875,900,000 compared to 1987 sales of
$5,577,900,000. Net earnings for the year were $387,800,000
compared to 1987 earnings of $523,100,000.

“Driven in part by the accelerating growth in consumer
demand for healthier, higher quality food products, Protein
Technologies International had a superb year in ﬁscal 1988.
Volume gains were achieved in every domestic and overseas
food ingredient market in which PTI competes.”
Nurish brand proteins, a line of soy protein products
used in high performance weaning rations for farm animals,
were introduced on a worldwide basis in the third quarter
of the ﬁscal year. The group’s soy polymer business, which
includes a line of functional soy polymers for high-quality
paper and paperboard coating, had a strong volume year.
To keep pace with demand, in 1988 the Group began an
expansion program to increase production capacity at its
three isolated soy protein manufacturing plants. This multiphased expansion program is expected to be completed in
April 1989. A table showing “Sales by Product Lines and
Segments” for Soy Protein Products indicates sales in 1988
at $182.0 million; 1987 at $157.1 million; and 1986 at
$139.8 million. Address: St. Louis, Missouri.
4272. Soy Ink Journal (St. Louis, Missouri, and Reston,
Virginia). 1988. Publishers report good results with soy ink.
1(1):1-4. Undated.
• Summary: This colorful 4-page undated newspaper,
printed using soy color and black inks, was published by
the American Soybean Association (ASA) in St. Louis,
Missouri, and the USDA in conjunction with the American
Newspaper Publishers Association (ANPA) in Reston,
Virginia, to promote the use of soy ink. The ﬁrst issue
contains articles such as the following: ANPA gets the
ball rolling: Research keys soy inks success. Why should
papers switch to soy ink? Bulk delivery of Soy-ANPA-INK
available from major ink companies. The environmental
advantage: Soy oil inks utilize biodegradable ingredients,
making disposal easier. Future Mizzou grads learn beneﬁts of
soy ink. Canada on the soy ink fast track. Farm press pushes
for expanded use of soybean oil ink in the United States.
Vegetable oil report: They are not all alike. Soy oil supply
should remain steady in upcoming years.
Talk with Stu Ellis of the American Soybean
Association. 1992. Sept. 11. He is ASA associate director
of domestic marketing and has been actively involved with
the soy ink campaign since early 1989 when he joined ASA.
The ﬁrst issue (called Vol. 1, No. 1) was published in late
1988, the second (called Vol. 2, No. 1) was published in June
1989 and the third (called Vol. 3, No. 1) in June 1990. About
15,000 copies of the last issue were printed and distributed
free of charge. Only these three issues were published. These
publications were designed to tell the newspaper industry
about soy ink. Since 1990 the focus of soy ink marketing has
switched to commercial printers and magazines using news
releases and brochures. To date, 75 ink manufacturers and
1,600 newspapers and commercial printers have licensed
ASA’s SoySeal.
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4273. Soybean Digest. 1988. New logo identiﬁes soyoil.
Dec. p. 26.
• Summary: The SoySeal, in the shape of an oil drop
wrapped with a red, white, and blue American ﬂag, was
developed by Monsanto in 1988 to identify soyoil in their
pesticide formulations. Monsanto proposed giving the mark
and licensing the rights to the American Soybean Association
for use with non-food products.
“By early 1989 ASA hopes to have a separate logo to
identify soyoil in food products. Ciba-Geigy has agreed to
fund development of this SoyMark.”
Note: This is the earliest document seen (Oct. 2016) that
contains the word “SoySeal.”
4274. Segal, Howard. 1988. “Little plants in the country”:
Henry Ford’s village industries and the beginning of
decentralized technology in modern America. Prospects
(Paris, UNESCO) 13:181-223. *
4275. Lautensach, Hermann; Dege, Katherine; Dege,
Eckhart. 1988. Korea: A geography based on the author’s
travels and literature. Translated from the German.
Supplemented with a thoroughly revised and expanded
index. And edited by Katherine and Eckhart Dege. Berlin,
Heidelberg, New York, London, Paris, Tokyo: SpringerVerlag. xvii + 598 p. See p. 20, 160, 174, 180-81, 201, 203,
229, 420-21, 452, 476, 482, 488. Illust. Maps (some color).
26 cm. [936* ref]
• Summary: “With 42 photographs, 95 diagrams, 46 tables
and a [larger color] map.” This classic was ﬁrst published 40
years ago (a few months before the end of World War II) and
the ﬁeld work was done 50 years ago, when Japan still ruled
Korea and all place names were Japanese; these names have
all been updated.
Vavilov classes soybeans among the plants that
originated in the East Asian grain gene pool, and he includes
Korea in the gene pool. Thus it is “quite possible” that
soybeans were domesticated in Korea itself. Hulbert (1902)
includes among the non-Chinese crops black soybeans, two
of the three kinds of kaoliang, wild sesame (Perilla), and
buckwheat (p. 20).
On page 21 is a very interesting “Chronological table
of Korean history. Comparison with Chinese and Japanese
history.” A major change took place in 680 AD when the

Three Hans [Three kingdoms] (Tribal Leagues; Koguryo
[Gouryeo, in the north], Paekche [Baekje, in the southwest],
and Shilla [Silla, in the central and south east]) merged into
one, named Silla. In 918-925 it became Koryô [Kingdom of
Goryeo; Wang Dynasty], which in July 1392 became Chosôn
[Joseon Dynasty; Yi Dynasty], that lasted until August 1910
when the Japan-Korea Annexation Treaty was enforced by
the Empire of Japan.
Chapter 6, titled “The anthropogeographical character
of ancient Korea” (p. 149+) contains extensive information
about agriculture and food. Page 160: In wealthier sites, the
farm buildings enclose a courtyard, to which an entrance
gate gives access (Fig. 37c, p. 158). Some enclosures are so
complete that a square courtyard results. “In some corner or
other of the courtyard stand the huge brown earthenware jars,
in which soy sauce (Jap. shoyu, Kor. kanjang) is prepared
and stored.”
Nature and traditional culture: Plants found between the
subtropical zone and the temperate zone include soybeans,
foxtail millet, maize, and hemp. Since ancient times, rice has
been Korea’s most important cereal crop. The great majority
of it is grown in irrigated paddies. Paddy rice (an aquatic
plant) has a different name in Korea from upland rice. Hubert
(1902, p. 108) mentioned eight varieties of rice grown in
traditional Korea, including glutinous rice, whose ﬂour is
made into rice cakes by mixing it with water and spicy herbs,
then beating the cold mass for a long time with wooden
hammers (p. 174).
Page 180: In East Asia, after cereal grains, pulses /
legumes are the next most important crop. In Korea, by
far the most important is the soybean (Kor. k’ong), which
makes few demands on the soil. Korea’s climate is ideal
for soybeans (Tanaka 1931, p. 18); it is even better than
Manchuria’s climate, because of the large amount of
precipitation during the summer. Today, soybeans are an
indispensable part of the various dry-ﬁeld crop rotations.
After planting of the paddies has ﬁnished, soybeans are
planted on the ridges too; there they grow extremely well
without being fertilized. Soybeans are grown throughout
Korea, but least in the Kaema upland because of the warmth
they require. In northern Korea, on dry ﬁelds, they are
planted between the end of March and beginning of May.
Toward the south, planting is delayed until the end of June.
They are generally harvested in October, except in Chejudo,
where they are not harvested until early November. Soybeans
are the crop that is left standing the longest, and they are not
harvested until their leaves have turned brown and started to
fall.
Soybeans are used as a very nutritious food for both
humans and horses. Also, cooked soybeans are used as a
fertilizer for the rice paddies. “Above all, though, the hot
brown soy sauce, which is never lacking on any Korean or
Japanese table, is made of them, using salt and pepper and a
process of fermentation. Bean curd (Kor. tubu, Jap. tofu) and
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soybean paste (Kor. toenjang, Jap. miso) are also made of
them.”
Adzuki beans, cotton and hemp are discussed on p. 181.
The Korean regions: On the forest slopes, which were
deforested but the Japanese are energetically reforesting, one
can ﬁnd various lianas [climbing vines] such as Pueraria
hirsuta [Jap. kudzu]. In the northern part of the coastal
fringe, soybeans are grown on the ridges between paddies (p.
200-01).
Namyang is a link in the shortest connection between
Tokyo and Harbin, which includes the ship passage between
Tsuruga or Niigata and Ch’ongjin. “For this reason, this
section has been operated by the South Manchurian Railway
since 1 October 1933.” The northernmost bays and harbors,
especially Unggi, Najin, and Ch’ongjin, and their cities, are
developing at an unusually rapid rate. “They have become
the export harbors for central Manchuria, particularly for
soybeans” (p. 203).
In the Kaema upland we ﬁnd “ﬁre-ﬁeld farming” and
soybean ﬁelds in the valley bottoms or basins. “The most
important ﬁre-ﬁeld crops at lower elevations are foxtail and
barnyard millet, barley, soybeans, kidney beans, hemp and
sesame.” “The Japanese forestry commission has taken over
management of the remaining forests. In the natural forests,
wood is cut selectively and only as much as grows back” (p.
229).
Korea as a Japanese possession [colony]: “In southern
Korea, barley has replaced rice as the principal staple food
under the inﬂuence of Japanese economic policy.” A large
portion of the rice is sold to Japan.
Table 37 (p. 420), titled “Cultivated area, harvested
amounts and yields per acre of the most important crops,
1935,” includes: Soybeans: 785,000 ha. 7.9 hectoliters of
weight. Worth: 60.2 million yen. Yield: 10.1 hectoliters per
ha. Adzuki beans: 235,000 ha. 1.7 hectoliters of weight.
Worth: 14.3 million yen. Yield: 7.3 hectoliters per ha. The
table also includes paddy rice, upland rice, barley, naked
barley, wheat, foxtail millet, barnyard millet, broomcorn
millet, kaoliang, maize, oats, buckwheat, potatoes, sweet
potatoes, mung beans, etc.
“The soybean vies with foxtail for the third place in the
order of crops, by cultivated area. Its is a very proﬁtable,
undemanding crop that does not fail even in meteorologically
abnormal years. Therefore its harvest curve does not have
the ups and downs that are characteristic of many other
crops, particularly paddy rice (Fig. 84). Acreage and yield
per hectare have not increased nearly as much during
the Japanese period, however, as for many other crops.
Nevertheless, soybeans are the third most important item of
agricultural export today, and the quality is supervised by the
state. Approximately one-fourth of the harvest is exported.
The most important export markets are Unggi, Ch’ongjin,
Songjin, Wonsan, Shinuiju, P’yong-yang, Kumch’on
and Ch’olsan (T. Tanaka 1931). They are located without

exception in the northern half of the country” (p. 421). Note:
Since 1948, the northern half of Korea has been a separate
nation, North Korea.
“The Korean adzuki bean, particularly that from the
northeastern coast, is highly priced in the Japanese market
because of its high quality.” By acreage it is the sixth most
important crop in Korea (p. 421).
The soybean mills that process Manchurian
soybeans into oil and meal lie on the Japan Sea coast of
Hamgyongbuk-do (p. 452).
Table 43 (p. 476), titled “Korea’s most important import
and export goods, 1939,” shows that “Beans” were the No.
7 export item to Japan, worth 23 million yen. The leading
export was rice (149 million yen) followed by fertilizer (53),
copper (52), ﬁsh etc. (32). “Of the beans exported to Japan...
soybean take ﬁrst place. Soybean exports to Japan had a
weight of 1.3 to 1.9 million q” [1 quintal = 100 kg] in the
years 1934-1938. “In contrast, from the northeastern ports
Manchurian beans were shipped to Germany and England.”
In addition, large amounts of soybeans were imported by
Korea itself from Manchuria (0.29 to 1.02 million q). Large
amounts of soybean products made in Korea were also
shipped to Japan (incl. soybean oil as much as 11.500 q, bean
curd [tofu] up to 1.2 million q). Moreover soybean oil (up
to 3,210 q) and bean curd (as much as 1.3 million q) were
imported from Manchuria (p. 476).
Considerable amounts of dried seaweed and laver [nori]
were also exported to Japan (p. 477).
Pages 482-83 try to characterize Korea’s signiﬁcance
in 1938 for the economy of Greater Japan (pan-Japan)
in general and Japan proper in particular. Pan-Japanese
production included that of Korea, Manchuria, and Formosa.
“The Korean rice crop in 1938 (44.8 million q) amounted to
23.4% of the pan-Japanese crop and 36.6% of that of Japan
proper; 63.2% of Japan’s rice imports came from Korea.
The soybean crop in 1938 amounted to 6.4% of the panJapanese crop, 68.7% of the crop of Japan proper; 17.8%
of the soybean imports of Japan proper came from Korea.
The relationship was that of a master country to a dominated
colony. For example, the Japanese forced the Koreans to eat
barley so that the Japanese could import and enjoy the rice
grown in Korea.
Soybean production on steep slopes and at high altitudes
is mentioned (p. 488).
Hermann Lautensach lived 1886-1971. This book was
ﬁrst published in 1945 in German. Address: Prof., Dr.
4276. Williams, Edmund; Robinson, George R. 1988.
Port Sunlight: The ﬁrst hundred years, 1888-1988. The
short history of a famous factory. Kingston Upon Thames,
England: Lever Brothers. 51 p. Illust. (some color). Portraits.
30 cm.
• Summary: This beautiful, indeed elegant book, tells
the story of a great manufacturing enterprise and social
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experiment. Port Sunlight was a world-renowned soap
manufacturing company with an attached village for the
workers. It began operation in 1888 on the River Mersey in
northwest England near Liverpool.
Although soy is not mentioned in the book, many
other documents state that soy oil was used to make soap
at Port Sunlight starting in about 1909. For example see:
Manchester Guardian (England). 1909. “The Manchurian
soya bean: New industries projected.” Sept. 10. p. 10. It
states: “The ﬁrst cargo of the beans to reach this country
came in the Myrtledene to Bristol and was consigned to a
well-known Liverpool ﬁrm of cattle food manufacturers. The
bean is now used also for soap-making at Port Sunlight. The
Myrtledene’s cargo arrived in February last, and since then
200,000 tons have been imported...”
Contents: Introduction. 1884-1888 The grocer turns
soapmaker. 1889-1913 The founding of the factory. 19141925 War and peace. 1888-1925 A share in prosperity: The
early social history of the factory. 1926-1945 The years of
consolidation. 1946-1965 Plans and products. A cameo of
working life. 1986-1987 The challenge of change. 1988 The
new beginning. Chronicle of events [Chronology].

On the inside front cover is a half page portrait of
William Hesketh Lever. Below it we read: “William Hesketh
Lever, the founder of Port Sunlight who became the ﬁrst
Viscount Leverhulme of the Western Isles, was born in
Bolton, Lancashire, in 1851. He died in London in 1925.
Lever was a compound of paradoxes. An uncompromising
autocrat and a zealous reformer. An acquisitive man
who gave away several fortunes. A demanding employer
obsessively concerned with his workers’ well being. A
visionary resolved to make all his dreams reality. Like his
vivid concept of the great industrial and social enterprise he
called Port Sunlight.”
See also the Wikipedia entry for “Port Sunlight.”
Address: Kingston Upon Thames, England.
4277. Soybean Update. 1989. Contains soyoil. Jan. 23. p. 3.
• Summary: The American Soybean Association has a new
“SoySeal” to help farmers identify industrial [non-food]
products including soyoil as a major ingredient. The seal
was created by Monsanto. The red, white, and blue seal is
designed in the shape of an oil droplet, with one star near
the top, as if the drop was wrapped in an American ﬂag. The
seal is intended to “increase awareness of soyoil in
products and strengthen customer loyalty to products
containing soyoil.” Note that the “soyoil” is spelled
as one word on the seal and throughout the article.
4278. Andrews, Edmund. 1989. Patent ﬁle: U.S.
Hall of Fame honors ﬁrst blacks. San Francisco
Chronicle. Jan. 27. p. A4.
• Summary: “For the ﬁrst time since its creation
in 1973, the National Inventors Hall of Fame has
elected two black inventors, George Washington
Carver and Percy L. Julian...
“Julian, an organic chemist who lived from 1899
to 1975, taught at DePauw University, then worked
for Glidden Co., and eventually started his own
laboratory.
“He synthesized a number of naturally occurring
hormones, the most important being cortisone.”
Note: Both Carver and Julian did pioneering work
with soybeans and soy products. Address: New York
Times.
4279. Shurtleff, William; Aoyagi, Akiko. comps.
1989. Bibliography of industrial utilization of
soybeans: 1,078 references from A.D. 980 to 1989.
Lafayette, California: Soyfoods Center. 120 p.
Subject/geographical index. Author/company index.
Partially annotated. Printed Jan. 24. 28 cm. [1078
ref]
• Summary: This is the most comprehensive
bibliography ever published on industrial utilization
of soybeans. It is also the single most current and
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useful source of information on this subject available today,
since 55% of all references (and most of the current ones)
contain a summary/abstract averaging 105 words in length.
One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 37
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Details on how to use the bibliography, a complete
subject and geographical index, an author/company index,
and a bibliometric analysis of the composition of the book
(by language, document type, year, leading countries, states,
and related subjects) are also included. Address: Soyfoods
Center, P.O. Box 234, Lafayette, California 94549. Phone:
415-283-2991.
4280. Soybean Update. 1989. Printed with soy ink. Feb. 20.
p. 1.
• Summary: A small logo and blurb in the lower left corner
of page 1 states that Soybean Update is now being with soy
oil ink. This was the ﬁrst issue that was so printed.
4281. San Francisco Chronicle. 1989. West German pushes
rapeseed as auto fuel. Feb. 23. p. A14. News section.
• Summary: Papenburg, West Germany. The mayor of
this town in Lower Saxony uses rapeseed oil to power his
auto–and he wishes everyone in the state would do the same.
But it’s too expensive, and “the state would have to forgo
taxes and subsidize the ‘bio-diesel’ fuel in order to make it
competitive.”
4282. Archer Daniels Midland Co. 1989. Second quarter
report to shareholders. 8 p.
• Summary: The section titled “ADM expands soy protein
operations” (p. 3, 6) notes: “ADM’s new soy protein
concentrate plant at Decatur East became operational in the
December, 1988 Quarter. This facility is producing powdered
and granular concentrate products for the food industry and
for specialty foods.
“Already the market leader in the production and sale
of textured soy protein products, ADM now has a full line of
textured soy protein concentrates being marketed under the
Company’s TVP brand. The addition of these concentrate
products makes ADM the only full line soy protein supplier...
An expansion of the concentrate plant is already underway
and the edible isolated soy protein is also being expanded. A
new isolated soy protein plant for industrial products is under
construction at Decatur East and is scheduled for completion
by the end of 1989.

“The growing demand for soy protein products has been
aided by the reduction in dried milk supplies resulting from
reduced government support programs for milk in the U.S.
and in the European Community.” Address: Decatur, Illinois.
4283. Dalodom, A.; Chainuvati, C.; Charnnarongkul, S.
1989. Rapid expansion of soybean production in Thailand.
In: A.J. Pascale, ed. 1989. World Soybean Research
Conference IV. Buenos Aires: Continuing Committee. xxviii
+ 2152 p. See p. 650-57. [9 ref]
• Summary: Soybean is an important ﬁeld crop in Thailand.
Production has increased from about 100,000 tonnes in 1980
to 366,400 tonnes in 1986, the peak year. Yields in the same
period rose from 793 to 1,238 kg/ha. There are three seasons
for soybean cultivation: early rainy season, late rainy season,
and dry season.
Soybeans produced in Thailand are used in food
products in two ways: First, the medium scale food industry
produces soy milk and soy starch for local food mixtures.
The other is family-scale food industry that produces
fermented soybean chip for food ingredients, bean sprout,
custard, curd [tofu], local soymilk and Tao si, etc. The main
industries for soybean grain are oil and meal. Soybean oil
annually produces about 40,000–45,000 tonnes. It can be
categorized into 2 groups: 1. Sea food product canning that
demands 15,000 tonnes of soybean oil a year. 2. Cooking
oil, resin for light color paint and other canning uses which
demand about 25,000–30,000 tonnes a year. Address: Dep. of
Agricultural Extension, Bangkhen, Bangkok, Thailand.
4284. Food Processing (Chicago). 1989. Major projects of
the Top 100 Food Companies. Feb. p. 32-33.
• Summary: Central Soya Co. plans $27 million in capital
expenditures during 1989. (1) A soy protein plant under
construction in Belevue, Ohio, will add 25% to current
worldwide capacity. (2) In 1988 construction began on a
plant to be built in China as a joint venture to produce feeds,
mixes, and concentrates. (3) $4 million will be spent by the
Chemurgy Div. to expand the plant at Gibson City, Illinois.
Address: Staff.
4285. Kohn, Florrie. 1989. Old crops break into new
markets: Can corn and beans cash in on promising products?
Soybean Digest. Feb. p. 20-23.
• Summary: New uses of “soyoil” include to control dust, as
on hog farms, and in soy ink. A growing number of farmers
grow soybeans under contract for specialty markets. Jim
Dunn is a soybean broker and exporter in Waterloo, Iowa; he
contracts.
4286. Wyant, Sara. 1989. Soy ink goes glossy. Soybean
Digest. Feb. p. 61.
• Summary: Western Printing Co. in Sioux Falls, South
Dakota has developed a new soy ink formulation that works
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well with glossy, sheet-fed paper. They recently became
the ﬁrst company to use soy inks on glossy paper. “About a
year ago, less than 50 newspapers used soy inks. Now they
are used by about 1,200 companies.” A color illustration of
the red, white, and blue SoyMark is shown next to the text
“Printed with Soy Ink.” It is a trademark of the American
Soybean Association.
Note 1. This is the earliest document seen (April 2007)
that mentions the “SoyMark.”
Note 2. This is the earliest document seen (Oct. 2017)
that contains the phrase “Printed with Soy Ink.”
4287. Agri-Book Magazine (Exeter, ONT, Canada). 1989.
Beans in Canada. 15(5):1-38.
• Summary: This entire issue is about soybeans in
Canada, with emphasis on soybean production. Articles
include: Reduced tillage tests management. Genes and
genies. Bioherbicides target weeds. Weed control: What
happened, why, and what’s ahead. The American Seed Trade
Association (ASTA) and the Free Trade Agreement. ASTA
Conference. Quebec soybeans. What’s new in pest control.
Extruding soybean explained. Soybean pest perspective.
Think ink! (soybean ink). Board Briefs (OSGMB; a photo
shows Fred Brandenburg). Varietal variations.
4288. Marking, Syl. 1989. Soyoil adjuvant may crack new
market. Soybean Digest. March. p. 32f-32g.
• Summary: Soyoil shows promise as an adjuvant with the
fungicide Bravo for improved control of leafspot (a disease)
on peanuts. This could lead to a U.S. market for 750,000 to
1,000,000 gallons of soyoil.
4289. Mounts, Timothy L. 1989. Processing of soybean oil
for food uses. Cereal Foods World 34(3):268-72. March. [36
ref]
• Summary: “Soybean oil is the major edible oil in use in the
United States and is a labeled ingredient of premium food
products. This has not always been true. In the early 1940s,
soybean oil was considered a poor oil for industrial paints
and not suitable for edible use. During World War II, due to
shortages of other fats and oils, it was added to margarines
with an absolute limit of 30%. The transformation of soybean
oil from a minor edible oil in the 1940s to the dominant
edible oil of the 1980s occurred through the cooperation
of government research and industrial implementation of
research ﬁndings.
“Research history: The ﬁrst signiﬁcant milestone in this
research was the development of objective methods to assess
ﬂavor and odor. Use of these identiﬁed the susceptibility
of soybean oil to oxidative deterioration catalyzed by trace
metals–as little as 0.3 parts per million (ppm) of iron or
0.01 ppm of copper. Industry responded by the removal
of brass valves in reﬁneries, installation of stainless steel
deodorizers, and blanketing oils with inert gas (nitrogen)

at all high-temperature steps and in ﬁnal packaging. Citric
acid added to oil in the deodorizer was also found to retard
ﬂavor deterioration, and the industry immediately adopted
this or other methods of metal deactivation. Early in the
1950s, taste panel research further identiﬁed the precursor of
soybean oil off-ﬂavors as the 7% linolenic acid component,
which was highly susceptible to oxidation. The immediate
solution to minimizing the amounts of linolenic acid present
was nickel-catalyzed hydrogenation. This, in combination
with a winterization process, produced a soybean salad
oil containing only about 3% linolenic acid, which was
marketed in the early 1960s as a specially processed soybean
oil and essentially captured the U.S. edible oil market in the
next few years.
“More recent research has shown that antioxidants
are ineffective for enhanced storage stability of soybean
oil, with the result that soybean-based salad/cooking oils
are now formulated without antioxidants. Unhydrogenated
oils have been shown to be stable during storage and use
at room temperatures, leading to the marketing of ‘natural’
soybean salad oils. In terms of packaging, soybean salad and
cooking oils have been shown to be stable when packaged
in plastic containers, and the industry has rapidly eliminated
glass bottles. Other research having signiﬁcant potential
for future industrial response includes the use of ultrasonic
energy during hydrogenation, which permits major reduction
in the amount of nickel catalyst used in the process, and
the addition of ppm quantities of beta-carotene to ﬁnished
soybean oil for enhanced stability to light-initiated ﬂavor
deterioration. Finally, the most recent milestone is the
success of an extended breeding program to modify the
fatty acid composition of soybean oil. Low-linolenic-acid
oils extracted from new genotypes have been shown to have
improved room odor characteristics in sensory panel tests
with commercial soybean cooking oils.”
Also discusses: Soybean oil processing: Degumming,
reﬁning, bleaching, deodorizing, hydrogenation. Lecithin.
Shortenings: Steps in manufacture, solidifying and
plasticizing, tempering. Margarines: Steps in manufacture,
formulating the oil blend, the aqueous phase, preparing
and cooling the emulsion, stick-type margarine, whipped
and soft-tub margarines. Other food uses. In 1986 soy oil
was used as follows (in million lb): Cooking and salad oil
4,686, shortening 3,440, margarine 1,735. Address: Northern
Regional Research Center, Peoria, Illinois.
4290. Antó, Josep M.; Sunyer, J.; Rodríguez-Rosin, R.;
Suárez-Cervera, M. 1989. Community outbreaks of asthma
associated with inhalation of soybean dust. New England J.
of Medicine 320(17):1097-1102. April 27. [47 ref]
• Summary: Since 1981, 26 outbreaks of asthma have
occurred in the Spanish city of Barcelona, affecting a total of
687 persons and causing 1,155 emergency room admissions;
they all coincided with the unloading of soybeans at the
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seaports. The subsequent inland transport and weather
conditions were favorable for spreading the soya dust over
the cities. For both cities, careful studies established a close
link between the asthma outbreaks and the inhalation of
soybean dust during the days of unloading and transport.
Address: Barcelona, Spain.

4292. Bagby, Marvin O.; Freedman, Bernard. 1989. Diesel
engine fuels from vegetable oils. In: L.A. Johnson, ed. 1989.
New Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 35-42.
Unnumbered. [41 ref]
• Summary: Contents: Introduction. Techniques to decrease
viscosity. Improved combustion. Conclusions. Address:
Northern Regional Research Center, Peoria, Illinois 61604.

soon leveling off. They rose again in 1955 to a peak of about
25,000 kg/year in 1956, then fell to almost zero in 1963.
PF adhesives ﬁrst passed soy adhesives in about 1942-43,
rose slowly until 1960 (25,000 kg), then skyrocketed to over
200,000 kg in 1980. Figure 5 compares the percentage of
total plywood production using soybean adhesive compared
with PF adhesive. Cold press soybean adhesives were
usually 100% soybean derived whereas hot press soybean
adhesives were usually made in combination with blood.
Cold press soybean fell from about 28% in 1954 to almost
zero in 1970. Hot press soybean rose from about 40% in
1954 to a peak of 45% in 1956, then fell to near zero in 1973.
Thus total soybean adhesive steadily fell from about 68% of
the total in 1954 to almost zero in 1973. The balance was PF
adhesive, which passed soybean adhesive in about 1966. In
outdoor plywood, soybean glues quickly loose their strength
compared with PF glues.
“Conclusion: Soybean adhesives were developed in the
1920s during the infancy of the panel wood industry. Due to
the lack of water and microbial resistance, the use of soybean
adhesive peaked in the post-war era as bulk quantities of
highly durable, exterior-grade synthetic adhesives were
produced from petrochemicals. However, due to declines in
petroleum supplies and increases in petroleum prices, it may
now be appropriate to investigate new ways to overcome the
limitations inherent in these adhesives.” Address: Project
Leader, Improved Adhesive Systems, USDA, Forest Service,
Forest Products Lab., One Gifford Pinchot Drive, Madison,
Wisconsin 53705-2398.

4293. Conner, Anthony H. 1989. Soybean-based wood
adhesives. In: L.A. Johnson, ed. 1989. New Technologies
for Value-Added Products from Protein and Co-Products:
Symposium Proceedings. Ames, Iowa: Center for Crops
Utilization Research. 312 p. See p. 15-28. Unnumbered. [26
ref]
• Summary: One of the best papers seen up to this time on
this subject, with excellent graphs and statistics that give
a valuable historical perspective. Contents: Introduction.
Adhesive use in panel products. Soybean adhesive use
in panel products. Chemical composition. Adhesive
formulation. Water resistance. Improving water resistance.
Protein modiﬁcation. Microbial degradation. Present uses of
soybean adhesives. Conclusion.
Fig. 1 shows that soft plywood production (3/8 inch
basis) in the USA was negligible until about 1925, and grew
rapidly from 1945 to 1980, when it was about 20,000 million
square feet. Fig. 2. shows that the percentage of soft plywood
that was bonded with PF (phenol-formaldehyde) adhesives
grew slowly from zero in 1930 to 10% in 1955, then rose
rapidly to 100% in about 1980. Fig. 4. compares the amount
of soybean adhesives and PF adhesives used to bond soft
plywood from 1930 to the present. Soy adhesives grew
slowly from 1930 to 1940, then showed a gradual decline

4294. Cunningham, H. Wilson. 1989. Use of soybean oil
in newsink formulations. In: L.A. Johnson, ed. 1989. New
Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 43-46.
Unnumbered.
• Summary: “Why has soybean oil ink captured about 30%
of the color newsink market while costing more? The simple
answer is improved performance; be it real or perceived.
The soybean oil formulation improves the dispersion of the
pigment within the vehicle. The dispersion creates an ink
where the pigment molecule is allowed to absorb and reﬂect
light without distortion and self absorption from surrounding
pigment molecules. The true color of the pigment shows
through and the reproduction looks cleaner and brighter.
Well dispersed inks print with a thinner ink ﬁlm and thinner
ink ﬁlms mean that high quality printing is easier to obtain.
Thinner ink ﬁlms also means that you are using less ink
to obtain the same amount of coverage and you get more
newspapers per pound of ink. The costly ink may now be
more economical to use...
“My personal prediction is that when the price of
petroleum goes above $30 a barrel major conversion of ink
making facilities will occur. Once this conversion occurs

4291. Product Name: EV Concentrate (Post-Emergence
Herbicide Additive).
Manufacturer’s Name: Cenex/Land O’Lakes Agronomy
Co.
Manufacturer’s Address: Winona, Minnesota.
Date of Introduction: 1989 April.
Ingredients: 94% soy oil.
New Product–Documentation: Soybean Update. 1989.
May 1. A company agronomist says that there seems to be a
little less injury to the plants and not quite a much burning
as when this product based on soy oil is used instead of
petroleum.
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then the ink manufacturers would be reluctant to convert
back to petroleum. Another driving force for conversion
would be if the soybean oil ink can be shown to have some
clear environmental advantage over the petroleum product...
“To conclude, I have talked about market size and
soybean oil and now you probably want to know how many
soybeans are we talking about. The 400 million pounds of
newsink would contain about 300 million pounds of oil.
The average soybean contains 20% oil; therefore it would
take about 1.5 billion pounds of soybeans to supply the
newsink market if a total conversion occurs. Sheetfed inks
contain a lower percentage of oil in the vehicle. Conversion
of the sheetfed market would require an additional 6.6
million pounds of soybeans.” Address: Research Manager/
Chemistry, American Newspaper Publishers Assoc., 11600
Sunrise Valley Drive, Reston, Virginia 22091.
4295. Garey, C.L. 1989. Use of soy protein in paper coating
applications. In: L.A. Johnson, ed. 1989. New Technologies
for Value-Added Products from Protein and Co-Products:
Symposium Proceedings. Ames, Iowa: Center for Crops
Utilization Research. 312 p. See p. 9-13. Unnumbered. [12
ref]
• Summary: Contents: Introduction. Production. Properties
of proteins. Properties of coatings with protein binders:
Optical characteristics, printability, glueability. Soy protein
usage.
One common treatment for glossy paper is called
pigment coating. A thin layer of usually white pigments is
applied onto the surface of the ﬁbrous web of paper in order
to form a new surface having more desirable properties. The
particles of the pigments may include kaolinite clay, calcium
carbonate, titanium dioxide, etc. In order to hold the pigment
particles together and also the coating layer to the base sheet,
binders are used, of which there are 3 types: 1. Those of
natural origin, including starches, casein (which is becoming
obsolete), and isolate soy proteins (polymers). 2. Synthetic
latex emulsions including styrene-butadiene, acrylics, etc. 3.
Solution materials such as polyvinyl alcohol, carboxymethyl
cellulose, etc.
Information on the total usage of soy protein in paper
applications is not known. Such data are closely guarded
because of the limited number of suppliers. Only one
signiﬁcant supplier was active during the period from 197085, and one other may come on stream in late 1989. Surveys
done by The Institute of Paper Chemistry between 1963 and
1973 show consumption in the range of 15,000 to 20,000
tons per year. Consumption is expected to increase to 25,000
to 30,000 tons by the 1990s. Address: Consultant, 6310 Mesa
Verde Dr., Lincoln, Nebraska 68510.
4296. Johnson, Lawrence A. ed. 1989. New technologies
for value-added products from protein and co-products:
Symposium proceedings of the Protein and Co-Products

Div. of the American Oil Chemists’ Society. Center for
Crops Utilization, Iowa State University, Ames, Iowa 50011.
312 p. Unnumbered. Presented at the 80th Annual Meeting
of the American Oil Chemists’ Society, May 3-6, 1989 in
Cincinnati, Ohio. No index. 28 cm. Lay-ﬂat comb bound.
• Summary: This conference, sponsored by the American
Soybean Assoc. (St. Louis, Missouri) with L.A. Johnson
as Technical Program Chairman, was the “outgrowth of
increasing concern in the U.S. over our mounting surpluses
of agricultural products and growing need for developing
new technologies to add value and open markets for
agricultural products.”
The conference was divided into 6 symposia, each
with 1-2 chairpersons: 1. Value-added industrial uses for
soybeans. 2. Nutrition as a basis for value-added products
from oilseed proteins. 3. Value added feed products from
protein and co-products: Changing resources and needs. 4.
Dietary ﬁber: Potential for use in value added co-products.
5. Value added feed products from protein and co-products:
Value addition by processing. 6. New functionalities for
value-added food proteins. Individual papers are cited
separately. Address: Ames, Iowa.
4297. Kapusta, George. 1989. Vegetable oil use with
agrochemical crop protectants. In: L.A. Johnson, ed. 1989.
New Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 49-53.
Unnumbered.
• Summary: Contents: Introduction. Classes and quality
of soybean oil. Types of uses of soybean and other oils.
Soybean oil as a soil herbicide carrier. Soybean oil as
a carrier for insecticides. Soybean oil as a carrier for
fungicides. Current research with soybean oil. Environmental
and health concerns. Economics/grower commitment.
Potential market for soybean oil. Summary. Address: Prof. of
Agronomy, Southern Illinois Univ., Carbondale, IL 62901.
4298. Library of Congress, Subject Cataloging Div.,
Processing Services. 1989. Library of Congress subject
headings. 12th edition. Washington, DC: Cataloging
Distribution Service, Library of Congress. 3 volumes.
• Summary: This 12th edition (LCSH 12) contains
approximately 173,000 headings established by the Library
through Sept. 1988. The book was available on 3 May 1989.
Approximately 10,000 headings were added since the 11th
edition in 1988. Among these headings are 139,000 topical
subject headings, 22,000 geographic subject headings,
10,000 personal names (incl. 9,000 family names), 2,600
corporate headings. This book should be used with the
Subject Cataloging Manual (1989. 3rd ed.).
These subject headings have been accumulated by
LC since 1898 and the ﬁrst edition of LCSH was printed
between 1909 and 1914. Subject headings are listed in
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boldface type. Approximately 40% of headings are followed
by LC class numbers, which are added only when there is a
close correspondence between the subject heading and the
provisions of the LC classiﬁcation schedules.
References show the relationship between terms: (1) The
equivalence relationship: Use of UF (Use for) references.
(2) The hierarchical relationship: Broader terms (BT) and
narrower terms (NT). BT and NT function as reciprocals.
A term appearing as a BT must be matched by the reversed
relationship as an NT (e.g., Motor Vehicles. BT Vehicles.
NT Trucks). (3) The associative relationship: Related terms
(RT. Ornithology. RT Birds). May Subd Geog (MSG) = May
subdivide geographically. Soy related subject headings, listed
alphabetically, are:
Fermented soyfoods (MSG). BT Food, Fermented.
Soyfoods. NT Fermented soymilk. Miso. Natto. Soy sauce.
Tempeh.
Fermented soyfoods industry (MSG). BT Soyfoods
industry. NT Miso industry. Nattô industry. Soy sauce
industry. Fermented soymilk (MSG). BT Fermented
soyfoods. Soymilk.
Hydrogenation [QD281.H8]
Information storage and retrieval systems–Soyfoods.
Lecithin [QP752.L4 (Physiology), or RM666.L4
(Therapeutics)]. UF Phosphatidylcholine. BT Phospholipids.
NT Lysolecithin. Also: Lecithinase.
Margarine (MSG) [TP684.M3 (Manufacture)]. UF
Butter, artiﬁcial, Margarin, Oleomargarine. BT Oils and fats,
edible. NT Vanaspati. Margarine industry (MSG) [HD9330.
M37-374] BT Oil industries. NT Vanaspati industry.
Meat substitutes [TX838]. BT Food substitutes.
Vegetarianism.
Miso (MSG) [TP438.S6 (Manufacture)]. UF Paste,
Soybean. Soybean paste. BT Fermented soyfoods. NT
Cookery (Miso).
Miso industry (MSG). BT Fermented soyfoods industry.
Nattô (MSG) [TP438.S36 (Manufacture)] [TX558.S6
(Nutrition)]. BT Fermented soyfoods.
Nattô industry (MSG). BT Fermented soyfoods industry.
Natural food restaurants (MSG). UF Restaurants,
Natural food. BT Restaurants, lunch rooms, etc. RT Food,
Natural.
Natural foods industry (MSG) [HD9000-HD9019]. UF
Health foods industry. BT Food, Natural. Note: Natural food
(Use Food, Natural). Natural food cookery (Use Cookery
(Natural foods)).
Nonfermented soyfoods.
Nonfermented soyfoods industry.
Shortenings–Use Oils and fats, edible.
Soy ice cream (MSG). Here are entered works on
no-dairy frozen desserts in which soy protein largely or
completely replaces the dairy proteins. UF Ice cream, Soy.
Soymilk ice cream. Tofu ice cream. BT Non-dairy frozen
desserts. Nonfermented soyfoods.

Soy ice cream industry (MSG) [HD9330.S63-HD9330.
S633]. BT Nonfermented soyfoods industry.
Soy sauce (MSG) [TP438.S6 (Manufacture)]. [TX407.
S69 (Nutrition)]. UF Sauce, Soy. Soy. Soya Sauce. BT
Fermented soyfoods. NT Cookery (Soy sauce).
Soy sauce industry (MSG) [HD9330.S65-HD9330.
S653]. BT Fermented soyfoods industry. NT Strikes and
lockouts–Soy sauce industry.
SOYA (Information retrieval system [SoyaScan from
Soyfoods Center]) [Z695.1.S68]. BT Information storage and
retrieval systems–Soyfoods.
Soybean (MSG) [QK495.L52 (Botany)]. [SB205.S7
(Culture)]. UF Glycine max. Soja bean. Soja max. Soy-bean.
Soya. Soya bean. BT Beans. Forage plants. Oilseed plants.
Soybean–Diseases and pests (MSG). NT Diaporthe
phaseolorum. Heterodera glycines [Nematodes]. Soybean
mosaic disease. Soybean rust disease.
Soybean as feed [SF99.S]. NT Soybean meal as feed.
Soybean ﬂour. UF soya ﬂour. BT Flour. Soybean
products.
Soybean glue. BT Glue. Soybean products.
Soybean industry (MSG) [HD9235.S6-HD9235.S62].
BT Vegetable trade. NT Soybean oil industry.
Soybean meal (MSG). UF Soybean oil meal. Soybean
oilmeal. BT Meal. Soybean products
Soybean meal as feed [SF99.S]. BT Soybean as feed.
Soybean mosaic disease (MSG) [SB608.S7]. UF
Soybean chlorosis. Soybean leaf curl. BT Soybean–Diseases
and pests. RT Soybean mosaic virus.
Soybean mosaic virus. BT Plant viruses. RT Soybean
mosaic disease.
Soybean oil (MSG) [TP684.S]. UF Bean oil. Chinese
bean oil. Soy oil. BT Drying oils. Soybean products.
Soybean oil industry (MSG) [HD9490]. BT Soybean
industry.
Soybean oil mills (MSG). BT Oil mills. Soybean
processing plants.
Soybean processing plants (MSG). BT Factories. Food
processing plants. NT Soybean oil mills.
Soybean products (MSG). NT Soybean ﬂour. Soybean
glue. Soybean meal. Soybean oil. Soyfoods.
Soybean rust disease (MSG) [SB608.S7]. UF Rust
disease of soybean. BT Fungal diseases of plants. Soybean–
Diseases and pests. RT Phakopsora pachyrhizi.
Soyfoods (MSG). [TX401.2.S69 (Nutrition)]. [TX558.
S7 (Composition)]. UF Soybean as food. BT Food. Soybean
products. RT Cookery (Soybeans). NT Fermented soyfoods.
Nonfermented soyfoods.
Soyfoods industry (MSG) [HD9235.S6-HD9235.
S62]. BT Food industry and trade. NT Fermented soyfoods
industry. Nonfermented soyfoods industry. Soymilk industry.
Soymilk. UF Beverages, Soy. Milk, Soy. Milk, Soybean.
Soy beverages. Soy milk. Soybean milk. BT Nonfermented
soyfoods. NT Fermented soymilk.
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Soymilk industry (MSG) [HD9235.S6-HD9235.S62].
UF Soy milk industry. Soybean milk industry. BT Soyfoods
industry.
Tempeh (MSG) [TX558.T39]. UF Bongkrek. Tempe.
BT Fermented Soyfoods. RT Cookery (Tempeh).
Tofu (MSG).
Note: Changes in this edition from the 11th edition.
Changed: Soybean as food to Soyfoods. Changed: Soybean
milk to Soymilk. Changed: Soybean milk industry to
Soymilk industry. Added: Soyfoods industry. Added:
Fermented soyfoods. Added: Fermented soyfoods industry.
Added: Nonfermented soyfoods. Added: Nonfermented
soyfoods industry. Added: Fermented soymilk. Address:
Washington, DC.
4299. Smith, Keith J.; Thompson, James. 1989. History
of industrial use of soybeans. In: L.A. Johnson, ed. 1989.
New Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 1-8.
Unnumbered.
• Summary: This history starts in the 1920s and focuses
on the USA, with several mentions of Japan. Discusses:
Henry Ford (whose soybean suit woven of soy ﬁbers cost
an estimated $39,000), soy ﬁber production in Japan (in
1939 the Japanese produced 900,000 to 1,200,000 lb of it),
soybean plastics, Azlon made of soy protein ﬁber [by The
Drackett Co., Cincinnati, Ohio], the Northern Regional
Laboratory (at Peoria, Illinois), soy ﬂour adhesives for
plywood, soy adhesives used in ﬁberboard boxes and
shotgun shells, soy oil as a drying agent in paints (especially
alkyd paints) and linoleum, soy protein paper coating, soy
oil in ﬁre ﬁghting foams, as a rubber substitute (Norepol),
as an anti-foaming agent, in fuels, printing inks, as a carrier
for agricultural chemicals (with probable environmental
advantages over petroleum-based carriers), and for control
of explosive grain dust (at reasonably cool temperatures, it
doesn’t readily go rancid).
One of the ﬁrst major thrusts of the U.S. Regional
Soybean Industrial Products Laboratory, established in 1936,
was development of soybean plastics. “Isolated soybean
plastic was ﬁrst attempted, then abandoned. The Laboratory
had difﬁculties increasing its water resistance. But the
intractable problem was that the protein isolate plastic didn’t
ﬂow well enough to allow molding in injection dies.
“So they tried plastic made from soy meal instead. But it
was even less water resistant than the protein isolate plastics,
and had to be expensively treated to remove sugars and salts
as well as heat-treated to denature the protein...
Today over 100 million lb of epoxodized soy oil is
used as a plasticizer and stabilizer for vinyl plastics. “Soy
oil is an anti-foaming agent in the aerated fermentation of
penicillin, streptomycin and tetracyclines. An added plus is
that soy oil provides nutrients to markedly increase the yield

of antibiotic... Soy oil is not nearly so good a fuel as it is an
anti-foaming agent. For one thing, it is too viscous for good
fuel injection. It must be converted to simple alkyl esters.”
But these form varnish deposits on cylinder walls and fuel
inlets.
“Soy oil is coming into its own as a printing ink,
relatively cheaper than the soy protein dispersions that
proved too expensive in the 1940s. Soybean oil is clear so
that pigment shows through better than in petroleum based
inks, and soy oil ink doesn’t smudge onto your ﬁngers like
regular newsprint.
“And the use of soy ink in rural newspapers, and soy
oil in agricultural chemicals and grain elevators brings
an immeasurable public relations beneﬁt to people who
do business with farmers. This public relations beneﬁt
frequently offsets any additional cost of using soy oil. For
instance, over 1,000 newspapers now print with slightly
more expensive soy oil.
“Possibly the major factor in charting the soybean’s
course was the discovery of vitamin B-12 not long after
World War II. No longer was animal protein needed in
poultry and swine rations. It could simply be inserted into
formulations of only corn and soybean meal. Demand for
soybean meal skyrocketed, and became the chief soybean
product.” Address: American Soybean Assoc., St. Louis,
Missouri. Phone: 314-432-1600.
4300. Villet, Ruxton H.; Bagby, Marvin O. 1989. Soybean
oil for industrial uses: Chemical and biotechnological
conversion systems. In: L.A. Johnson, ed. 1989. New
Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 29-33.
Unnumbered. [6 ref]
• Summary: “Bagby and Carlson (1989) reviewed the area
of chemical and biological conversion of soybean oil for
industrial products...
“About 200,000 tonnes of soybean oil are already used
for industrial applications in the United States. Epoxidized
oils and coatings vehicles comprise about two-thirds of
the industrial uses.” Address: 1. National Program Leader,
Product Utilization, USDA, Agricultural Research Service,
Beltsville, Maryland; 2. Research leader, NRRC, Peoria,
Illinois.
4301. Soy Ink Journal (St. Louis, Missouri, and Reston,
Virginia). 1989. Soy ink feeds hungry market: From Boston
to St. Pete, more papers are making the switch. 2(1):1-4.
Undated.
• Summary: Other articles in this issue include: Sheetfed soy
inks are now a reality. Soy ink available for bulk delivery.
ANPA leads the soy ink charge: Research keys soy ink
success. Soy ink program is a SPARC(ling) idea for soybean
farmers. Environmental edge could be key for future.
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Soybean oil inks look good on and in the press. Farm press
pushes for expanded use of soybean oil ink in United States.
The back page is ﬁlled with an ad: Introducing our new
printing plant (a color photo shows a green-leafed soybean
plant). If its good for Iowa, its great for us!! (Iowa Farmer
Today, and Cedar Rapids Gazette).
4302. Soybean Digest. 1989. Printed with soy ink. June/July.
p. 6.
• Summary: In printing newspapers, substituting ink made
from soybean oil for conventional petroleum-based ink
has been very successful. “However, perfecting a soy ink
for magazines like Soybean Digest has been more difﬁcult
because of the type of paper and printing press necessary for
high-quality reproduction. We have conducted several trials
with soy ink, all with unsatisfactory results–until now. Pages
nine through 24 of this issue were printed with a new ink
containing soyoil.”
Note: This appears to be the ﬁrst use soy ink in printing
Soybean Digest.
4303. National Oilseed Processors Association. 1989.
Yearbook and trading rules 1989-1990. Washington, DC. [iv]
+ 123 + 11 p. 23 cm.
• Summary: On the cover (but not the title page) is written:
Effective August 1, 1989. Contents: Constitution and bylaws. Ofﬁcers and directors. Executive ofﬁce. Members.
Associate members. Standing committees. Trading rules on
soybean meal. Appendix to trading rules on soybean meal:
Ofﬁcial methods of analysis (moisture, protein, crude ﬁber,
oil {only method numbers listed}), sampling of soybean
meal {at origin} (automatic mechanic sampler, pneumatic
probe sampler, probe sampler), sampling of soybean meal
(at barge loading transfer facilities), ofﬁcial weighmaster
application, semi-annual scale report, certiﬁcation of
installation of automatic sampler & mechanical divider (at
origin), semi-annual certiﬁcation of automatic sampler &
mechanical divider (at origin), certiﬁcation of installation of
automatic sampler & mechanical divider (at barge loading
transfer facility), semi-annual certiﬁcation of automatic
sampler & mechanical divider (at barge loading transfer
facility), ofﬁcial referee laboratories (meal), ofﬁcial NSPA
soybean meal sample bag. Soybean meal export trading
rules: Minimum blending procedures for export meal

blended at ports, sampling of soybean meal (at vessel loading
facilities), weighing of soybean meal (at vessel loading
facilities), certiﬁcation of installation of automatic sampler &
mechanical divider (at vessel loading facility), semi-annual
certiﬁcation of automatic sampler & mechanical divider (at
vessel loading facility), semi-annual certiﬁcation of scales at
vessel loading facilities. Trading rules on soybean oil. Sales
contract. Deﬁnitions of grade and quality of export oils.
Soybean lecithin speciﬁcations. Appendix to trading rules on
soybean oil: Inspection, grading soybean oil for color (NSPA
tentative method), methods of analysis (A.O.C.S. ofﬁcial
methods): Soybean oil, crude; soybean oil, reﬁned; soybean
oil, reﬁned and bleached; soybean oil for technical uses; soap
stock, acidulated soap stock and tank bottoms (only method
numbers listed), ofﬁcial weighmaster application, semiannual scale report, ofﬁcial referee chemists (oil). Soybean
oil export trading rules. Uniform soybean oil export contract.
Foreign trade deﬁnitions (for information purposes only)
Appendix 1.
The section on ofﬁcers, executive committee, and board
of directors (p. 7-8) gives the name, company afﬁliation,
and phone number of each person. Ofﬁcers (executive
committee)–Chairman: James W. Lindsay, Ag Processing Inc
a cooperative [AGP], Vice Chairman: C. Lockwood Marine,
Central Soya Co., Inc. Secretary: John March, Cargill,
Inc. Treasurer: John Burritt, National Sun Industries, Inc.
Immediate past chairman: John G. Reed, Jr., Archer Daniels
Midland Co.
Executive staff: President: Sheldon J. Hauck. Executive
vice president: Brose A. McVey.
Board of directors (alphabetically by company; each
member company may have up to two representatives on the
board; only the ﬁrst of these may vote): James W. Lindsay
& William C. Lester, Ag Processing Inc a cooperative. John
G. Reed, Jr. & Michael D. Andreas, Archer Daniels Midland
Co. John March & Thomas O. Palmby, Cargill, Inc. C.
Lockwood Marine & David H. Swanson, Central Soya Co.,
Inc. David B. Mulhollem & Bernard Steinweg, Continental
Grain Co. Ian White & Donald G. Foster, Elders Oilseeds
Inc. Merritt E. Petersen & Stan Eichten, Honeymead
Products Co. John Burritt & Jeff Berkow, National Sun
Industries, Inc. John M. Wright & Henry E. O’Bryan,
Owensboro Grain Co., Inc. Sewell L. Spedden & William
Bohan, Perdue Incorporated. Paul D. Otto & J. Richard
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Galloway, Quincy Soybean Co. James K. Smith & Richard
E. Bell, Riceland Foods, Inc. Thomas L. Harper, Southern
Soya Corp. D. Daryl Houghton & P. Coleman Townsend,
Townsends, Inc.
Executive ofﬁce, Washington, DC: President, Sheldon
J. Hauck. Executive vice president: Brose A. McVey.
Administrative asst.: Steven C. Kemp. Legislative asst.:
Elizabeth A. Loudy. General counsel: Elroy H. Wolff, Sidley
& Austin. Special counsel: Richard O. Cunningham, Steptoe
& Johnson.
Members (listed alphabetically by company; within
each company, ﬁrst the name of the ofﬁcial Association
representative {who is on the Board and votes}, followed
by the other personal members listed alphabetically by
surname. For example, Archer Daniels Midland Co., the
company with the most personal members, has 34. After the
name of each personal member is given with his address
and phone number. In the listing below, the number of
personal members is shown in parentheses after the name
of each company, followed by city and state of the various
locations): Ag Processing Inc a cooperative (21); Van Buren,
Arkansas; Eagle Grove, Iowa; Manning, Iowa; Mason
City, Iowa; Sergeant Bluff, Iowa; Sheldon, Iowa; Dawson,
Minnesota; St. Joseph, Missouri. Omaha, Nebraska. Archer
Daniels Midland Co. (23); Archer Daniels Midland Co.
(24); Little Rock, Arkansas; Augusta, Georgia; Valdosta,
Georgia; Decatur, Illinois; Galesburg, Illinois; Granite
City, Illinois; Taylorville, Illinois; Frankfort, Indiana; Des
Moines, Iowa; Fredonia, Kansas; Destrehan, Louisiana;
Mankato, Minnesota; Red Wing, Minnesota; Kansas City,
Missouri; Mexico, Missouri; Clarksdale, Mississippi;
Fremont, Nebraska; Lincoln, Nebraska; Fostoria, Ohio;
Kershaw, South Carolina; Memphis, Tennessee. Cargill,
Inc. (20); Osceola, Arkansas; Gainesville, Georgia;
Lafayette, Indiana; Cedar Rapids, Iowa; Des Moines, Iowa;
Iowa Falls, Iowa; Sioux City, Iowa; Washington, Iowa;
Bloomington, Illinois; Chicago, Illinois; Wichita, Kansas;
Burnsville, Minnesota; Minneapolis, Minnesota; South
Savage, Minnesota; Wayzata, Minnesota; Kansas City,
Missouri; Fayetteville, North Carolina; Raleigh, North
Carolina; Sidney, Ohio; Memphis, Tennessee; Chesapeake,
Virginia. Central Soya Co., Inc. (13); Gibson City, Illinois;
Decatur, Indiana; Fort Wayne, Indiana; Indianapolis, Indiana;
Belmond, Iowa; Bellevue, Ohio; Marion, Ohio; Delphos,
Ohio; Chattanooga, Tennessee. Continental Grain Co. (8);
Guntersville, Alabama; Chicago, Illinois; New York City,
New York. Elders Oilseeds Inc. (3); Culbertson, Montana;
Blaine, Washington. Honeymead Products Co. (3); Mankato,
Minnesota. National Sun Industries, Inc. (3); Minneapolis,
Minnesota. Owensboro Grain Co., Inc. (4); Owensboro,
Kentucky. Perdue Incorporated (4); Salisbury, Maryland;
Coﬁeld, North Carolina. Quincy Soybean Co. (6); Helena,
Arkansas, Quincy, Illinois. Riceland Foods, Inc. (7);
Stuttgart, Arkansas. Southern Soya Corp. (2); Estill, South

Carolina. Townsend’s Inc. (2); Millsboro, Delaware.
Associate Members: ADM Agri-Industries Ltd.,
Windsor, Ontario, Canada. Beatrice / Hunt-Wesson,
Fullerton, California. Best Foods, a Unit of CPC
International Inc., Englewood Cliffs, New Jersey. Bestel Inc.,
Minneapolis, Minnesota. C&T Reﬁnery, Inc., Richmond,
Virginia. Con Agra Poultry Co., El Dorado, Arkansas.
Conti-Quincy Export Co., New York City, New York. Louis
Dreyfus, Wilton, Connecticut. Empire Kosher Poultry, Inc.,
Mifﬂintown, Pennsylvania. Garnac Grain Co., Overland
Park, Kansas. Goldman Sachs–J. Aron Div., New York City,
New York. K&L Feeds, Inc., Selinsgrove, Pennsylvania.
Kraft Food Ingredients Corp., Glenview, Illinois; Memphis,
Tennessee. Krohn Trading Limited Partnership, New
Orleans, Louisiana. Lever Bros Company, Inc., New York
City, New York. Overseas Commodities Corp., Minneapolis,
Minnesota. Pilgrim’s Pride Corp., Pittsburg, Texas. Pillsbury
Co. (The), Overland, Kansas; Minneapolis, Minnesota.
Procter & Gamble Co., Cincinnati, Ohio. Purina Mills, Inc.,
St. Louis, Missouri. Ralston Purina Co., St. Louis, Missouri.
Schouten International, Inc., Minneapolis, Minnesota. A.E.
Staley Manufacturing, Decatur, Illinois. Alfred C. Toepfer
International, Inc., New York City, New York (Knud
Winkelman). Tradecom, Inc., Boca Raton, Florida. Van Den
Bergh Foods Co., Chicago, Illinois.
Standing committees: For each committee, the function
of the committee, the names of all members (with the
chairman designated), with the company and company
address of each are given–Crusher committees: Canola,
ﬂaxseed, safﬂower seed, sunﬂower seed. International trade
policy. Soybean meal trading rules. Soybean oil trading rules.
Safety, health, and loss prevention. Technical. Address: 1255
Twenty-Third St., N.W., Washington, DC 20037. Phone:
202/452-8040. Telex: 248959. Fax: 202/833-3636.
4304. Shurtleff, William; Aoyagi, Akiko. comps. 1989.
Bibliography of industrial utilization of soybeans: 1,587
references from A.D. 980 to 1989. Lafayette, California:
Soyfoods Center. 238 p. Subject/geographical index. Author/
company index. Extensively annotated. Printed Aug. 20. 28
cm. [1587 ref]
• Summary: “This is the most comprehensive bibliography
ever published on industrial utilization of soybeans. It is also
the single most current and useful source of information on
this subject available today, since 55 percent of all references
(and most of the current ones) contain a summary/abstract
averaging 105 words in length.
“One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. It features: 37
different document types, both published and unpublished.
Every known foreign language publication on the subject–
including 69 in French, 57 in German, and 44 in Japanese.
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Extensive translations of many of the Japanese and European
works. 15 original Soyfoods Center interviews, summaries,
and observations never before published. Thus, it is a
powerful tool for understanding the development of the
subject and related products from its earliest beginnings to
the present, worldwide.
“Details on how to make best use of the bibliography,
a complete subject/geographical index, an author/company
index, and a bibliometric analysis of the composition of the
book (by language, document type, year, leading countries,
states, and related subjects) are also included. Original titles
of most non-English language publications are given along
with an English translation.
“Industrial utilization of soybeans refers to uses other
than for food and feed. The oil may be used, for example,
as an ingredient in paints, soaps, printing inks, diesel fuels,
resins, as a dust suppressant, etc. The protein may be used
to make plastics, artiﬁcial wool, paper coatings/sizings,
ﬁre ﬁghting foams and a host of other products. The oil has
always been much more widely used than the protein.
“As early as 980 A.D. the Chinese were using soy oil,
a semi-drying oil, mixed with tung oil, for caulking boats.
It was widely burned as an illuminant in oil lamps to light
homes and temples, until the 1920s, when it was replaced by
kerosene.
“By the 1920s it was also widely used in China to make
soft soaps (that were known for their ability to give a good
lather in hard water), lacquers, paints, printing inks, and
waterproof cloths and umbrellas.
“By the 1500s, soybean cake began to be widely used
in China as a fertilizer, primarily as a source of nitrogen and
organic matter, but also for its content of phosphorus and
potassium.
“The earliest known reference to industrial uses
of soybeans in the West was in 1880, when Bryan, an
American, noted that soy oil could be used as a substitute for
linseed oil in paints, or be burned in lamps.
“The ﬁrst use of the soybean for industrial purposes
in the western world began in about 1909, when the price
of linseed and cottonseed oils skyrocketed worldwide.
Soy oil began to be used in large quantities in soaps, and
experimentally in paints, ﬁrst in England, then in the United
States. Henry A. Gardner of the Paint Manufacturers Assoc.
of the U.S. began extensive research on the use of soy oil to
partially replace linseed oil in paints and varnishes. By 1916
the main use of soy oil in America was in soaps, where it
replaced cottonseed oil. Manchuria also used large amounts
of soy oil in soaps.
“In 1909 Goessel, a German, developed and patented
the ﬁrst rubber substitute from soy oil. In 1912 Beltzer, a
Frenchman, developed a soy protein plastic, Sojalithe, which
he soon produced commercially on a large scale. In 1917
Satow, a Japanese, published the ﬁrst of many articles from
that country on the use of soybean proteins to make plastics.

“The heyday of interest in industrial utilization of
soybeans took place in America during the 1930s and the
Great Depression, spurred largely by the work of Henry
Ford, the Farm Chemurgic Council (founded in 1935), the
Chemurgic movement, and the U.S. Regional Soybean
Industrial Products Laboratory (founded 1936 at the
University of Illinois). The goal was to make industrial
products from farm crops to help depressed farmers.
The soybean was one of the great success stories of the
Chemurgic movement. In 1933, the peak year percentagewise, a remarkable 70% of all soy oil in the USA went into
industrial, non-food uses primarily paints and varnishes,
followed by soaps, linoleum, and oilcloth. Large amounts of
soy ﬂour were made into plywood glue, especially by the I.F.
Laucks Co. In 1936, the peak year for publications, some 59
publications on industrial uses appeared. In 1935 the Glidden
Co. in Chicago built the ﬁrst small plant for production
of industrial grade soy protein isolate, which they called
‘Alpha’ protein.
“Active work in this ﬁeld accelerated during World War
II, when soybeans were used to make products that were
in short supply. In 1941, after imports of tropical oils from
Southeast Asia had been suddenly cut off by the Japanese
military, use of soy oil in industrial products skyrocketed to
its historical peak in absolute terms; 74.25 million lb were
used that year. Of this, 56% was used in paint and varnish,
and 33% in soap. But by 1944 industrial uses of soy oil had
fallen to only 17 million lb.
“During the 1950s, a period of huge surpluses for most
U.S. farm crops (and forecasts of soybean surpluses... which
never materialized), research focused on industrial products
that could alleviate the surpluses. During the 1960s, as
surpluses disappeared, the concern for world hunger and
protein shortages grew, and petroleum came to dominate
industrial utilization, soybean research switched from
utilization to production.
“The mid-1980s in America saw a rebirth of interest
in research on soybean utilization, especially industrial
utilization. Foreign competition from Brazil and Argentina,
and huge surpluses of soy oil drove U.S. farmers, led by the
American Soybean Association, to develop new value-added
products for new markets.
“Today the main industrial uses of soy oil are in resins
and plastics, paints and varnishes, fatty acids, and soaps.
These and other minor uses totaled 299 million pounds in
1986, accounting for 2.8% of total U.S. domestic soy oil
utilization. Promising new uses include printing inks, dust
suppressants, diesel fuels to mention but a few.” Address:
Soyfoods Center, P.O. Box 234, Lafayette, California 94549.
Phone: 415-283-2991.
4305. Vlasic, Bill. 1989. Ford’s dream comes true: Soybean
ﬁeld ﬂourishes in shadow of auto pioneer’s empire. Detroit
News. Sept. 25. p. D-1, col. 2.
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• Summary: Soybeans are still grown on about 400 acres in
Dearborn on ﬁelds started by Henry Ford that are now part
of his 2,300 acre Fairlane Development. The green plants
ﬂourish in the shadow of his empire, near a freeway, an on
the outskirts of his empire. In 1937 he said: “Almost all
new cars will soon be made from such things as soybeans.”
Ford never did build such a car commercially, but he did
build prototypes. And manufactured many plastic auto parts
and enamel paint from soybeans; these were part of his
commercial cars.
David Crippen discusses Ford’s ideas about soybeans
and chemurgy. “He was convinced the soybean was the
savior of mankind,” recalls Crippen.
During the 1920s, Henry Ford bought more than 8,000
acres of farmland throughout the state of Michigan. In 1970
the Ford Motor Co. “created Ford Motor Land Development
to manage the property, believed to be the largest single
tract of metropolitan land under one ownership in the United
States.” About 60% of that land has now been developed.
The soybeans are grown on the land that has not yet been
developed–but probably will be during the next 10 years.
A sidebar contains some of Henry Ford’s thoughts about
soybeans: “Soybeans will make millions of dollars of added
income for farmers.” “No matter what we may guess as to
the proportion of automobile parts that can be built from the
fruit of the ﬁeld, our guess will fall far short of the eventual
result.” “If we want the farmer to be our customer, we must
ﬁnd out how we can become his customer.” “The new era
will see a great distribution of industry back to the country.”
Address: News staff writer.
4306. Wright, David E. 1989. Waste not, want not: The
Michigan roots of the Farm Chemurgic Movement. Michigan
History 73(5):32-38. Sept/Oct. [97 footnotes]
• Summary: Focuses on the life and work of William J.
“Billy” Hale (1876-1955). The son of a Presbyterian minister
from Ada, Ohio, he received his academic training at Miami
University in Ohio (BA, MA 1897), and Harvard (BA 1898,
MA 1899, PhD 1902). In 1904 he joined the faculty of the
University of Michigan. In 1917, at age 41, he married one
of his former students, Helen Dow, daughter of Herbert
H. Dow, founder and president of the Dow Chemical Co.
That same year he left the university for wartime research
on mustard gas at Edgewood Arsenal. In 1918 Helen died
shortly after giving birth to their daughter, Ruth. Hale never
remarried, but he did remain close to the Dow Chemical Co.
and the Dow family for the rest of his long life. Shortly after
his wife’s death, Hale and H.H. Dow had a series of talks
about the future of the chemical industry. These led to the
creation of the Division of Organic Research at Dow; Hale
was appointed its director–a position he held from 1919 to
1934. Address: Prof. of the History of Science, Michigan
State Univ., East Lansing, MI.

4307. Sacramento Bee. 1989. Company plans clean, woodfuel power plant. Dec. 19. p. F1.
• Summary: A Canadian company, Interchem Industries of
Vancouver, BC, “wants to build a $34 million, pollution-free
cogeneration electrical plant at the Louisiana-Paciﬁc [LP] Corporation pulp mill in Samoa, Humboldt County, the
company announced Monday.” L-P said the announcement
was premature as no contracts have been signed with
Interchem.
Bill Ayres is a U.S. representative of Interchem.
“Interchem, whose stock is publicly traded, estimated the
L-P project would generate $23 million annually in revenue,
$7 million of which would be net proﬁts for Interchem.”
Note 1. This is the earliest document seen (Nov. 2017)
that mentions Interchem Industries.
Note 2. Bill Ayres of Interchem was later a soy diesel
pioneer in Kansas City.
4308. Ralston Purina Company. 1989. Annual report to
shareholders. St. Louis, Missouri. 32 p.
• Summary: Net sales for the year ended Sept. 30,
1989, totaled $6,658,300,000, up 13.3% over 1988
sales of $5,875,900,000. Net earnings for the year were
$422,500,000, up 8.9% over 1988 earnings of $387,800,000.
In 1987 earnings were $523,100,000.
In the section titled Business Segments, under Other
Consumer Products are listed battery products, isolated soy
protein and industrial polymer products, and all-seasons
resort. A table showing “Sales by Product Lines and
Segments” for Soy Protein Products indicates sales in 1989
at $221.6 million (up 21.8% over 1988); 1988 at $182.0
million; 1987 at $157.1 million; and 1986 at $139.8 million.
Protein Technologies International produces the
following product lines: 1. Dietary protein food ingredients
(Supro and ProPlus isolated soy proteins). 2. Dietary ﬁber
food ingredients (Fibrim soy ﬁber). 3. Dairy food systems
products (Nurish animal ingredients; these are protein
products formulated for animal weaning rations). 4. Paper
and paperboard coating ingredients (Pro Cote and Sp Series
soy polymers). Address: St. Louis, Missouri.
4309. Bryan, Ford R. 1989. The Fords of Dearborn. Revised
ed. Detroit, Michigan: Harlo Press. 301 p. 1st ed. 1987. [23
ref]
• Summary: Chapter 19, titled “Henry Ford’s friend–Dr.
Carver,” discusses Ford’s work with farming and soybeans
and the Carver Laboratory at Dearborn.
“Henry Ford was intensely interested in agriculture,
although he seems to have been somewhat at odds with the
horse and the cow. As soon as Mr. Ford began to realize
a signiﬁcant proﬁt from the manufacture of automobiles
(1909), he began to buy land and operate farms in the
Dearborn area. With money to spend, he immediately
accelerated his experiments with a farm tractor designed to
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replace the horse, and with a large ultra-modern dairy farm,
started experiments with milk and milk products.”
“When the Dearborn Water Works ceased pumping
water in the early 1930s, Mr. Ford was concentrating on
Greenﬁeld Village. Within the Village grounds a chemical
laboratory and a greenhouse were built... Robert Boyer
was put in charge of the Chemical Plant. Mr. Ford’s stated
objective was to ‘ﬁnd industrial uses for farm products...
In a separate building near the Engineering Laboratory
in Dearborn, Dr. Edsel Ruddiman, Henry’s boyhood
schoolmate, was working with wheat, soybeans, carrots and
tomatoes to ‘make milk without a cow.’
“In 1932 [sic, Dec. 1931], Mr. Ford issued orders to
concentrate on the soybean. His tractors began to plant and
harvest thousands of acres. In a 25-acre ﬁeld on Greenﬁeld
Village property some 500 experimental varieties of
soybeans were grown. In September, 1932, Dr. Ruddiman
and Mr. Boyer attended the American Soy Bean Association
Convention in Washington, D.C. That year the Village
Chemical Plant was extracting six tons per day of soybean
oil. The Rouge started with twenty-four tons a day, followed
by Milan and Saline Plants. These industries utilized the oil
in making paints and plastics. The small Village Plant led the
parade, however, with soybean milk, bread, ice cream and
an experimental plastic car (chassis excluded). The soybean
foods became standard fare at the Ford plant cafeterias and at
Ford Hospital. The ice cream–most delicious–was for years
sold as Del(icious) Soy(bean) Topping.
“In May, 1935, Mr. Ford hosted the First Dearborn
Conference of the National Farm Chemurgic Council. This
was the charter meeting of some 300 agricultural chemists
who, in Mr. Ford’s replica of Independence Hall, signed a
‘Declaration of Dependence Upon the Soil.’ Again, in 1936,
the same group met in Dearborn and Dr. Carver, then the
Director of Research at Tuskegee Institute, was invited to
attend. Mr. Ford visited with him in his suite at the Dearborn
Inn. This is perhaps the ﬁrst time the two had met in person.
Dr. Carver now had a very competent research assistant, Mr.
Austin W. Curtis, Jr...
“Mr. Curtis spent a summer (ca. 1940) in Dearborn
working with Robert Boyer in The Soybean Laboratory.
During these years, reports of research being conducted
in Dearborn by R.H. McCarroll, Robert Smith and Robert
Boyer were being forwarded to Dr. Carver...
“The Fords traveled to Tuskegee in March, 1941, where
Henry and Clara dedicated the Carver Museum, inscribing
their names in the cement and donating soybeans and a
variety of soybean plastic car parts to be placed in the
cornerstone.”
In July 1941 Carver visited Ford in Dearborn. A log
cabin replica of Carver’s birthplace was dedicated. On 21
July 1942 a laboratory building on 8.3 acres on Michigan
Ave. was dedicated by Dr. Carver. Initially named the
“Nutritional Laboratory” of the Ford Motor Co., it later

became better known as the Carver Laboratory. Outside
the building a greenhouse was added and the land beside
the building was planted to corn, soybeans and potatoes.
“Both Dr. Carver and Mr. Ford were ﬁrm believers in natural
foods.” The Laboratory, which eventually housed a staff of
25 under Mr. Robert A. Smith, went into volume production
of soybean milk and ice cream. On 5 Jan. 1943 Dr. Carver
died in Tuskegee.
The Carver Laboratory operated for at least a while after
1945 when Robert Smith left to go into business for himself,
and Clem Glotzhober took charge. After Mr. Ford died in
1947 the building was essentially abandoned. Address:
Dearborn, Michigan.
4310. Detlefsen, William D. 1989. Blood and casein
adhesives for bonding wood. In: Richard W. Hemingway,
Anthony H. Conner, and Susan J. Branham, eds. 1989.
Adhesives from Renewable Resources. ACS Symposium
Series 385. Washington, DC. American Chemical Society. ix
+ 510 p. See p. 445-52. Illust. 24 cm. Held on 30 Aug. to 4
Sept. 1987 in New Orleans, Louisiana. [10 ref]
• Summary: Archaeological evidence indicates that ancient
Egyptians used casein glues 5,000 years ago. Casein is
the material that curdles when acid is added to skim milk.
Cottage cheese is fresh casein. Casein adhesives have been
used in Germany since about 1880 and since 1900 in the
USA–where usage peaked in 1973 at about 121 million
lb. Nearly all casein used for adhesives in the USA is now
imported. Use of blood glues by the plywood industry
peaked in about 1960, after which it was rapidly replaced
by phenol-formaldehyde (PF) and urea-formaldehyde
(UF) resins; use of these synthetic glues was aided by the
invention of hot-pressing in 1932. The active ingredient in
blood glues is albumen.
Table III (p. 451) shows the approximate costs (in
1987 $) of nine common wood adhesives. The two least
expensive are urea ($0.08/lb) and soy ($0.15/lb). Soy is
the least durable, so is used only for interior applications.
Blood and soy are subject to attack by bacteria and molds,
while the synthetic adhesives are not. Address: Adhesives
and Chemicals Div., Borden Chemical, 610 South 2nd St.,
Springﬁeld, Oregon 97477.
4311. Iowa Dep. of Agriculture. 1989. Commercializing
industrial uses for agricultural commodities: A conference
for the states of Kansas, Missouri, and Nebraska. Iowa? 39 p.
Held 28-29 March 1989. 28 cm. *
• Summary: A summary of the conference. Sponsored by the
Iowa Dep. of Agriculture.
4312. Lambuth, Alan L. 1989. Adhesives from renewable
resources: Historical perspective and wood industry needs.
In: Richard W. Hemingway, Anthony H. Conner, and
Susan J. Branham, eds. 1989. Adhesives from Renewable
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Resources. ACS Symposium Series 385. Washington, DC.
American Chemical Society. ix + 510 p. See p. 1-10. Illust.
24 cm. Held on 30 Aug. to 4 Sept. 1987 in New Orleans,
Louisiana.
• Summary: A good history, from the time of the ancient
Egyptians to 1988. During World War II, “alkaline-dispersed
soybean and blood glues” were used extensively in plywood
for all kinds of construction, packaging, and transportation
uses. Therefore both vegetable and animal glues helped to
win the war.
Soybean glues were made from natural adhesives.
However, starting in 1942, synthetic glues based on
petrochemicals, came to dominate the industry. Table I (p. 4)
shows the main types: Phenolics, urea and melamine types,
and vinyls. Address: Boise Cascade Corp., 220 South Third
St., Boise, Idaho 83702.
4313. Rakosky, Joseph, Jr. 1989. Protein additives in
foodservice preparations. New York, NY: Van Nostrand
Reinhold. An AVI Book. xiv + 258 p. Illust. Index. 24 cm.
[187 ref]
• Summary: Contents: 1. Protein additives: Use and
regulations. 2. Proteins, amino acids, and derivatives.
3. Nutritional considerations. 4. Functional properties
and economics. 5. Bakery products. 6. Pasta products. 7.
Processed meats. 8. Dairy-type applications: Introduction,
regulatory aspects (ﬁlled milk, casein and caseinates), dairy
products: modiﬁed and/or simulated, beverages (ﬁlled milk,
soymilk, soymilk preparations), coffee whiteners, whipped
toppings, frozen desserts, cheese analogs, tofu. 9. Dietary
and miscellaneous uses. This book discusses both animal and
vegetable proteins. Among the vegetable proteins, it focuses
mostly on modern soy protein products–soy ﬂour, soy
protein isolates, concentrates, textured soy protein products–
and gluten, however information is also given on tofu (p.
187, 211, 225-27) and soymilk (p. 187, 192-95), especially in
chapter 8, “Dairy-type applications.”
Concerning regulation of casein and caseinates, p. 190
notes: “Almost all casein produced until the later 1940s was
for industrial application, such as glue and paper coating
(Reed 1974). Most persons accepted casein as an industrial
product rather than an edible dairy product; it was generally
considered a chemical derivative. Later, as Reed (1974)
pointed out, improved processing and developments changed
this. Today, an estimated 60 to 70 percent of the casein
produced is for edible use in the form of casein or caseinates.
“Since caseinates were designated chemical products,
formulations using caseinates were considered nondairyhence, the appearance of ‘non-dairy creamers’ and ‘nondairy toppings.’ Many feel that this is misleading because
many people want to know whether a milk protein is present
for religious and/or medical reasons. Present FDA policy
still allows the use of caseinate in nondairy creamers, but
they recommend that the ingredient statement show, in

parentheses, that the caseinate is derived from milk (Sheeler/
Sheeles 1985, personal communication).”
Concerning whipped toppings (p. 200-203): “Whipped
toppings are formulated to simulate whipped dairy cream.
Their widespread use in foodservice began when certain
beneﬁts were realized: convenience, eye appeal, stable
structure, good shelf life, wide acceptance, and low cost.
There is also an appeal for those people who prefer nondairy
products for one reason or another.
“The typical topping formulation is composed of fat,
protein, sugar, sweetener, stabilizer, emulsiﬁer, buffering
salts, and, in some cases, artiﬁcial color and ﬂavor. The
formulation is very much like the formulation for a coffee
whitener except that toppings have more fat. There are also
minor differences in proportions of the other ingredients.
As with coffee whiteners, each ingredient has a speciﬁc
requirement placed on it.” The requirements for each
ingredient are then discussed in detail. Concerning protein:
“Protein serves two emulsiﬁcation functions in toppings:
as an emulsiﬁer of fat and as an emulsiﬁer of air. As with
coffee whiteners, protein also contributes to body and taste.
Any number of protein products can be used. In the early
days of development, the two most used protein products
were caseinates and nonfat dry milk (NFDM).” NFDM was
generally found to give the best results. However since soy
processors “learned how to obtain more desirable products
for this use, they are now more competitive with dairyderived additives. This is especially so as the price of dairy
products rises. or this reason, more functional nondairy
protein products are being produced and utilized in dairy
simulated products.” Address: Food Industry Consultant, J.
Rakosky Services, Morton Grove, Illinois.
4314. Russell, Mary H. 1989. Black achievers in science.
Vol. V. Cassopolis, Michigan: C and M Publishing Co., Inc.
35 p. See p. 8.
• Summary: Contains a brief biographical sketch of
Dr. Percy Julian, chemist, 1899-1975. “In 1935 Percy
Julian developed physostigmine, a medicine used for the
treatment of the eye disease glaucoma. He also developed
an inexpensive way to manufacture cortisone, a medicine
to help patients with arthritis. He was a specialist in the
production of sterols, which are found in soybeans...
“Percy Julian had a great talent as a chemist and he
shared that talent by teaching at four colleges: Harvard,
Howard, West Virginia State College, and Fisk.
“Dr. Julian founded Julian Laboratories in 1953 and in
1964 he became Director of the Julian Research Institute and
also President of Julian Associates, Inc.”
4315. SoyaScan Notes. 1989. Terms related to soyfoods,
soybeans, and the soybean industry: Library of Congress
subject headings and call numbers (Overview). Compiled by
William Shurtleff of Soyfoods Center.
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• Summary: Two different types of call numbers are used by
American libraries for cataloging their books. Most larger
libraries use the Library of Congress call numbers (LC
numbers, which start with two letters) and many smaller
libraries use the Dewey Decimal System (Dewey numbers,
which contain only numbers).
The following are from the Library of Congress Subject
Headings (12th ed. 1989) and the Library of Congress
Classiﬁcation Schedules. The ﬁrst edition of Class S
(Agriculture), for example, was published in 1911, and the
4th edition in 1982. BT = Broader terms. NT = Narrower
terms. UF = Use for. May Subd Geog = May subdivide
geographically, e.g., Soy sauce industry-Japan.
Class H is Social sciences and economics. Class Q is
science. Class S is agriculture (SB is plant culture. SB205
is ﬁeld crops, legumes). Class T is technology (TX includes
nutrition). Class Z is bibliography and library science.
HD9000-HD9019 Natural foods industry
Shortenings–Use oils and fats, edible.
HD9235.S6-.S62 Soybean industry
HD9235.S6-.S62 Soyfoods industry
HD9235.S6-.S62 Soymilk industry
HD9330.S63-.S633 Soy ice cream industry
HD9330.S65-.S653 Soy sauce industry
HD9330.T68-.T683 Tofu industry
HD9490 Soybean oil industry
QK495.L52 Soybean botany
SB205.S7 Soybean culture (Incl. Soybean Digest and
Soya Bluebook)
SB608.S7 Soybean–Diseases and pests
SF99.S Soybean as feed
SF99.S Soybean meal as feed
TP438.S36 Nattô manufacture
TP438.S6 Soy sauce manufacture
TP438.S6 Miso manufacture. BT Soybean as food. NT
Cookery (Soy sauce or miso)
TP684.S Soybean oil
TX401.2.S69 Soyfoods nutrition.
TX558.S6 Nattô nutrition. BT Fermentation, Soybean as
food, Soybean products.
TX558.S7 Soyfoods composition. UF Soybean as food.
NT Miso, Natto, Tempeh
TX558.T39 Tempeh
TX558.T57 Tofu
Z5074.S73S5 Bibliographies related to soybeans, or all
soya in various countries
Z5776.S63S5 Bibliographies on soyfoods
Z696.1.S68 SOYA (Information retrieval system)
The following soy-related terms have a subject heading
but no LC call number: Miso industry, Natto industry, Soy
sauce, Soybean ﬂour, Soybean glue, Soybean meal, Soybean
milk, Soybean products.
4316. Szuhaj, Bernard F. ed. 1989. Lecithins: Sources,

manufacture & uses. Champaign, Illinois: America Oil
Chemists’ Society. 294 p. Proceedings of a short course.
[380+ ref]
• Summary: This is a follow-up to the book that Szuhaj
edited in 1985, but the contents of the two books are quite
different; it lacks an index.
Contents: Foreword. Acknowledgments. Faculty
[contributors]. 1. Nomenclature and structure of
phosphatides, by L.A. Horrocks. 2. The chemistry and
reactivity of the phosphatides, by C.R. Scholﬁeld. 3.
Plant sources of lecithin, by J.P. Cherry and W.H. Kramer.
4. Animal sources of phospholipids, by A. Kuksis. 5.
Microbiological sources of phospholipids, by C. Ratledge.
6. Identiﬁcation and characterization of phospholipids,
by J.K.G. Kramer, F.D. Sauer, and E.R. Farnsworth. 7.
Fractionation and puriﬁcation of lecithin, by M. Schneider. 8.
Synthesis and modiﬁcation of phospholipids, by M. Ghyczy.
9. Commercial manufacture of lecithin, by G.R. List. 10.
Industrial methods of analysis, by R.A. Lantz.
11. Lecithin in baking applications, by W.H. Knightly.
12. Lecithin in beverage applications, by E.H. Sander.
13. Lecithin in confection applications, by R.C. Appl. 14.
Lecithin in food processing applications, by G.L. Dashiell.
15. Lecithin in health and human nutrition, by S.H. Zeisel.
16. Lecithin in animal health and nutrition, by F.W.
Kullenberg. 17. Lecithin in cosmetics, by C. Baker. 18.
Industrial coatings applications for lecithin, by E.F. Sipos.
19. Phospholipids as surfactants in magnetic recording
media, by M. Chagnon and J. Ferris. Address: Director of
Food Research, Central Soya Co., Fort Wayne, Indiana.
4317. Johnson, Lawrence. 1990. New developments at
the Center for Crops Utilization Research at Iowa State
University (Interview). SoyaScan Notes. Jan. 24. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: The name of the center was ofﬁcially changed
to this name from Food Crops Processing Research Center
in May 1989, and a new booklet was published. The total
budget for 1989 is $2.8 million of real spendable money,
including $1.4 million in outside contracts from industry and
USDA, etc. plus some money from the state–not including
allocation of existing faculty salaries. Things are moving
fast.
Lester Wilson, Pat Murphy, and an economist went to
Japan last summer. They are now ﬁnishing their lengthy
report, which includes many original translations of Japanese
documents by a Japanese student. [Note: As of Oct. 1990,
this report was not yet ﬁnished.] They are thinking of holding
a workshop after that on the status of soyfoods industry in
Japan and the potential for identity preserved soybeans from
Iowa going into that market. Address: Director, Center for
Crops Utilization Research, Iowa State Univ., Dairy Industry
Building, Ames, IA 50011. Phone: 515-294-4365.
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4318. Gruppo Ferruzzi. 1990. Ferruzzi Group: From
biodegradable plastics to pharmaceuticals; from composite
materials to agro-industry (Ad). Scientiﬁc American
262(1):p. 24-27. Jan. In separately paginated “Special
Advertising section.”
• Summary: Ferruzzi was founded in 1948 as an agricultural
goods trading company. Since 1979, the Ferruzzi Group
has been under the leadership of Chairman Raul Gardini.
“Ferruzzi has recently burst into international visibility.
Its combined turnover now exceeds $26,000 million;
the Group’s employees number 100,000 in over 500
manufacturing facilities. Eridania–lead company in
Ferruzzi’s agro-industrial side–is world leader in the
production of soy proteins and lecithin... Ferruzzi handles
more than 20 million tons per year of cereals, protein meal
and oil seed, of which it is also one of the world’s foremost
processors.”
“Ferruzzi’s is an ‘industrial system’ with a plan.
Gardini calls it a ‘second green revolution.’ Speaking at
Bologna University, at the granting of his honorary doctorate
in agronomy, he explained what it means to declare,
‘agriculture is chemistry.’ He has repeatedly argued for
using the world’s massive surplus stocks of carbohydrates
as a ‘precious primary material for industrial, non-food
uses’, to develop and deliver to market non-polluting ‘green
chemicals’, detergents and lubricants and bio-degradable
plastics. Can Ferruzzi hope to deliver on this vision of a
bridge between agriculture and industry?”
Also discusses: Montedison, Erbamont, penems,
Himont, polypropylene, Fertech, the use of pheromone
trapping to measure insect infestation (when pest density
reaches a certain point, you treat; this saves more than 30%
by volume of pesticides in corn and soybean ﬁelds), blends
of starches and petroleum-origin components, and Ausimont.
Note: Webster’s Dictionary deﬁnes pheromone (a term
derived from the Latin and ﬁrst used in 1959) as “a chemical
substance that is produced by an animal and serves especially
as a stimulus to other individuals of the same species for one
or more behavioral responses.”
4319. Fee, Rich. 1990. Soy inks color her paintings: More
than 1,000 newspapers now use soy ink, but only one artist
does. Successful Farming 88:40. Mid-Feb.
• Summary: Sharon Brower, an artist in Newell, Iowa,
has spent a great deal of time developing the technique of
painting with inks that contain 60-70% soy oil. She has
learned how to make the inks behave like watercolors, oil
paints, or acrylics. She is believed to be the ﬁrst and quite
possibly the only artist painting with soy oil inks. Soy ink
comes is red, yellow, blue, and black. She got the idea after
visiting a soy ink display at the Iowa Soybean Association’s
booth at the World Ag Expo held in September 1988
near Amana, Iowa. A photo shows Brower in her studio
surrounded by her paintings. Address: Crops and soils editor.

4320. Midwest Association of State Departments
of Agriculture (MASDA) Industrial Uses. 1990.
Commercializing industrial uses for ag commodities.
c/o Wisconsin Dep. of Agriculture, 801 W. Badger Rd.,
Madison, WI 53713. 32 p. Illust. Proceedings of a conference
held 14-16 March 1990 at the Ramada Renaissance Hotel,
Washington, DC. 28 cm.
• Summary: This is a summary of the proceedings of a
conference which seems to be about reviving the idea of
chemurgy. About 300 people attended. A major goal was
to a get a subtitle on industrial uses into the 1990 Farm
Bill. Contents: Letter from Sam Brownback (Conference
chairman and secretary, Kansas Board of Agriculture).
Conference co-sponsors (23 organizations). Committees
(9). Policy statement. End-users report. Plan of action.
A historical perspective (speech by 97-year old Wheeler
McMillen, who chaired the ﬁrst such session in 1935, and
chaired the Farm Chemurgic Council). Foreword. Plenary
sessions program. Concurrent sessions guide. Conference
proceedings (summary of each session, incl. a speech by
Dr. Kenneth Bader, CEO, American Soybean Assoc.).
Recommendations. Distinguished faculty of speakers
& moderators. Contains many photos, including Sam
Brownback, Wheeler McMillen, Kenneth Bader, Marty
Andreas of ADM, E. Kika de la Garza, and Clayton Yeutter.
Note: A follow-up meeting was held on 21-22 June
1990 in St. Louis, Missouri at the Airport-Marriot. 51 people
representing 40 organizations attended. MASDA (The
Midwest Association of State Departments of Agriculture)
will provide support services while organizational and fund
raising activities get underway. Irwin A. “Bud” Sholts,
Director, Agricultural Development and Diversiﬁcation,
Marketing Div., Wisconsin Dept. of Agriculture is
coordinating activities. A new organization named “New
Uses Council, Inc.” is being created. Address: Madison,
Wisconsin. Phone: 608-266-1300.
4321. American Soybean Association. 1990. Soy ink ﬂows
across the nation (News release). P.O. Box 27300, St. Louis,
Missouri 63141. 2 p.
• Summary: “Any product which attains a one-third market
share within two years of its introduction has enjoyed
phenomenal acceptance. That is the scenario of soybean oilbased printing inks. Soy ink was developed in 1985 by the
American Newspaper Publishers Association for use by its
members to overcome threats of ink shortages brought on by
oil crises. It was ﬁrst marketed in 1987 by General Printing
Ink, and today one third of the nation’s more than nine
thousand daily and weekly newspapers are using either black
or color soy ink.”
Two other news releases with this same title were issued
in Aug. 1992. Address: St. Louis, Missouri.
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4322. Andersen, Thomas. 1990. Explosion in July 1980
destroyed Dansk Sojakagefabrik ApS plant in Copenhagen
(Interview). SoyaScan Notes. May 24. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: There was a company in Copenhagen named
Dansk Sojakagefabrik ApS that processed soybeans to make
oil, lecithin, and meal plus soy products, especially for pets,
sausage ingredients, and industrial use. They did not make
tofu. The plant blew up in a big explosion 2-3 years ago [July
1980] probably caused by chemicals in the plant. This gave
all soyfoods in Denmark, including tofu, a bad reputation for
a long time.
Note: Dansk Sojakagefabrik existed as early as 1914.
In a directory of oilseed processors in Denmark, Thompson
(1914, p. 86) wrote: “Dansk Sojakage Fabrik, Islands
Brygge: Soya-bean oil mill; belongs to East Asiatic Co.”
Address: Urten’s Tofu, Hoeje Gladsaxe Torv 2, DK-2860
Soeborg, Denmark. Phone: 31 67 41 90.
4323. Finlay, Mark R. 1990. The industrial utilization of
farm products and by-products: The USDA regional research
laboratories. Agricultural History 64(2):41-52. Spring. [26
footnotes]
• Summary: An excellent treatment of the subject. This issue
of Agricultural History contains papers from a symposium
on the History of the USDA held at Iowa State University.
Address: PhD candidate, Program in the History of
Technology and Science, Iowa State Univ.
4324. Greiner, Carol A. ed. 1990. Economic implications
of modiﬁed soybean traits. Iowa Agriculture and Home
Economics Experiment Station, Iowa State University,
Special Report No. 92. May. 99 p.
• Summary: The inside front cover shows that this report
was produced by the Soybean Trait Modiﬁcation Task Force,
whose many members come from Iowa State University
(26 members), American Soybean Assoc. (1), and Iowa
Soybean Promotion Board (6). Within the Task Force are
ﬁve Utilization Committees: Food uses of soybean oil (5
members), Industrial uses of soybean oil (4), Animal feed
uses of soybean meal and oil (4), Food and industrial uses of
soy protein (4), and Whole soybean composition (4).
Contents: Executive summary. Introduction. Protein
used for animal feed. Protein used for food and industrial
products. Oil used for foods. Oil used for industrial products.
Whole soybean composition. Appendix A–Consultants.
Appendix B–Low-cost linear-programming diet formulation
for livestock. Appendix C–Spreadsheet procedure applied to
the modiﬁcation of soybeans used for animal feed.
“The challenge is to identify those characteristics
capable of modiﬁcation and to determine the potential
economic beneﬁts, if any, of such modiﬁcations.” Tables on
pages E-3 to E-7 do exactly that for the 5 product categories
discussed in this report. Each table shows: Modiﬁcation,

potential beneﬁts, additional value per bushel, quantity
(million bu), additional total value (million dollars per year).
The ﬁrst table, protein for animal feed, also shows additional
value per 1% increase (million dollars per year). Thus, the
ﬁrst table shows that $851 million per year could be added
by increasing lysine in soybeans by 1%, $375 million by
increasing methionine 1%, and $204 million by increasing
protein 1%. In soy oil used for food, $297 million per year
could be added by increasing stearic acid (to reduce the need
to hydrogenate for solid fat applications), and $132 million
by increasing oleic acid (and reducing linoleic and linolenic
acids) to increase oxidative stability. Address: Iowa State
Univ., Ames, Iowa.
4325. Vandemoortele, Philippe. 1990. N.V. Vandemoortele
and Alpro N.V. in Belgium (Interview). SoyaScan Notes.
June 4. Conducted by William Shurtleff of Soyfoods Center.
Followed by a letter (fax) on 30 May. 1990.
• Summary: There is no written history of Vandemoortele.
The starting point and center of operations has always been
Izegem in Belgium. The company name is pronounced vanduh-MOOR-tuh-luh in Flemish and van-duh-moor-TELL in
French. The protein division of N.V. Vandemoortele started
the company’s soy protein and soymilk research. As long
as it was only doing research and losing money there was
no need to start a new company. Alpro started when it was
clear that there would be income from the sale of the ﬁrst
turnkey soymilk plant. At that time, the protein division of
N.V. Vandemoortele turned into Alpro, and the former then
ceased to exist. About 5 years ago, Vandemoortele was restructured. Vandemoortele International is the new holding
company for the group (replacing Saﬁnco) and under it are
four product groups: N.V. Vandemoortele works with oils
and fats. N.V. Vamo Mills is an oilseed crusher and maker of
ﬂours (including full-fat and defatted soy ﬂours). Vamix is a
bakery. And Alpro works with natural soyfoods, especially
soymilk. One top manager is in charge of each of the four
subsidiaries and he is responsible for everything in that
company from research to consumer. Philippe is the top man
at Alpro. Vandemoortele is no longer 100% owned by the
Vandemoortele family.
In March 1987 the company began using the subtitle
“Alpro Natural Soyfoods” instead of its earlier “Alpro
Protein Products.” The former name made Alpro sound like a
soy protein isolate company. In July 1986 Alpro began using
the slogan in French “La Force Végétale du Soja,” then in
March 1989 they shortened this to “La Force du Soja.”
Concerning Tetra Brik labels, there are three different
printing techniques available; some are more economical
and some give higher quality. If you use the ﬂexographic
(ﬂexo) technique, which uses rubber plates to print, you can
co-print, i.e. print several packages in one print run. Every
time you print, they make new rubber plates. There is less
ﬂexibility in design. Alpro uses only ﬂexographic because
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it has more than 100 different packages (It co-packs for
Lima, Celnat, Perlinger [a health food company in Austria],
and most U.K. supermarkets under their own brand), but
the resulting package often looks very simple in color and
design. Offset uses ﬁxed plates, which cannot be changed;
this technique is used for most package printing in the USA.
Roto (Rotogravure) uses a copper cylinder and is the highest
cost and highest quality.
In June 1990 Alpro moved from Izegem into its new
factory at Vlamingstraat 28, B-8610 Wevelgem, Belgium.
Phone: 056/43.22.11. Address: Managing Director, Alpro
N.V., Vlamingstraat 28, B-8610 Wevelgem, Belgium. Phone:
(056) 43 22 11.
4326. Leysen, Roger. 1990. Non-edible applications of
soybean oil. Palawija News (Bogor, Indonesia) 7(2):1-5.
June.
• Summary: The author discusses six non-edible applications
of soybean oil:
“1. The use of soybean oils as a raw material in the
oleochemical industry (including alkyd resins in the paint
industry, soaps and detergents, lubricants, etc.).
“2. The use of soybean oil as fuel [biodiesel].
“3. Soybean oil in animal feedstuffs.
“4. Spraying of soybean oil on grains in order to control
dust in storage facilities.
“5. Replacement of mineral oil by soybean oil in
pesticide formulations.
“6. The use of soybean oil to manufacture printing
inks.” Address: American Soybean Association, Centre
International Rogier, Box 521, 1210 Brussels, Belgium.
4327. Midwest Association of State Departments of
Agriculture (MASDA) Industrial Uses. 1990. From farms to
factories for a better future (Leaﬂet). Madison, Wisconsin. 3
panels each side. Each panel: 22 x 10 cm.
• Summary: Subtitled: “Prospectus for commercializing
industrial uses of agricultural commodities. A complete
approach to agriculture.” Address: c/o Wisconsin Dep. of
Agriculture, 801 W. Badger Rd., Madison, Wisconsin 53713.
Phone: 608-266-9586.
4328. Soy Ink Journal (St. Louis, Missouri, and Reston,
Virginia). 1990. New soybean inks resolve past problems.
3(1):1-4. June.
• Summary: Other articles in this issue include: Environment
tops printer’s agenda. Supply grows with demand (overall
36.0% of U.S. newspapers are using color soy oil ink).
Several companies pioneer soybean inks for magazines. Soy
ink available for TV. Soy ink program is a SPARC(ling) idea.
Printers, publishers praise soy ink. SoySeal shows soy ink
pride. ANPA leads soy ink charge. Manufacturers bolster
soy ink inventories. The back page is ﬁlled with an ad:
Introducing our new printing plant (a color photo shows a

green-leafed soybean plant). If its good for Iowa, its great for
us!! (Iowa Farmer Today, and Cedar Rapids Gazette).
4329. Johnson, Lawrence A. 1990. 75 years of soybean
utilization research. 21 p. July 31. Unpublished manuscript.
• Summary: This article, which draws heavily on two
bibliographies by Shurtleff and Aoyagi of Soyfoods center,
was published under a different title in revised and expanded
form in the March and April 1992 issues of Inform (JAOCS).
Address: Center for Crops Utilization Research, Iowa State
Univ., Ames, Iowa 50111.
4330. Ferrell, John. 1990. Recent developments in the ﬁeld
of chemurgy (Interview). SoyaScan Notes. Sept. 27 and Oct.
16. Conducted by William Shurtleff of Soyfoods Center.
• Summary: A former archivist/researcher at National
Archives, he worked at Rain magazine in Oregon during the
1970s and is now doing book on chemurgy. He lives 5 miles
from National Archives. In March of this year a conference
on chemurgy was held in Washington, D.C. with Wheeler
McMillen, age 97, as the keynote speaker. The proceedings
are available.
Robert Boyer passed away on 11 Nov. 1989. He did
not ﬁnish writing his life story and memoirs, but his wife is
thinking of ﬁnishing them.
Prof. David Wright, an history of science professor at
Michigan State University, is writing a history of the farm
chemurgic movement. He hopes to be done in the next 1-2
years. Prof. Wright says that at the American Heritage Center
in Laramie, Wyoming is the Francis Garvan Collection and
the American Chemical Foundation archives, in 357 boxes.
It is chaotic. John may be moving to Oregon soon. Address:
P.O. Box 66336, Washington, DC 20035. Phone: 703-8419062 HM.
4331. Archer Daniels Midland Co. 1990. Annual report. P.O.
Box 1470, Decatur, IL 62525. 33 p.
• Summary: Net sales for 1990 were $7,751 million, down
2.3% from 1989. Earnings for 1990 were $483.5 million,
up 13.9% from 1989. Shareholders’ equity (net worth) is
$3,573 million, up 17.8% from 1989. “This ﬁfth straight
year of record earnings showed good contributions from
the Company’s core businesses of oilseed, corn, and wheat
processing and was aided by initial contributions from some
of the new value-added operations... The company operates
121 processing plants in the U.S. and owns, or has an
ownership interest in, 25 foreign plants...
“The protein specialties division expanded both in
terms of output and facilities this year. The production of
edible soy protein isolates more than doubled this year due
to greater market penetration in both domestic and export
markets. The production of soy protein concentrates also
increased as this product demonstrated its adaptability in
food and animal feed products.
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“A new facility for the production of industrial soy
protein isolates was brought on line in February. These
products are used in a variety of markets worldwide,
including the paper coating industry. ADM is the only
company which produces a complete line of value-added soy
proteins.
“ADM has introduced its veggie burger, an all-vegetable
protein food product based on soy protein concentrate.
This innovative, cholesterol-free, reduced calorie product
also contains dietary ﬁber and appeals to the vegetarian
market. Early indications of good acceptance in the U.S. and
U.S.S.R. suggest that this product has global potential...
“ADM Ross & Rowe expanded its facilities this
year with the completion of a new lecithin production
plant in Decatur, Illinois. The division is now capable of
producing modiﬁed, enzyme hydrolized, complexed and
microbiologically pure lecithins” (p. 4-5).
From page 8 to page 15 are four 2-page color photo
spreads, each concerning ADM’s new Vege Burgers. The text
of each reads: London: “Due to the trend toward healthier
eating, many restaurants in Great Britain, including the Hard
Rock Cafe in London, offer Vege Burgers as a popular menu
choice.” Moscow: “Cafe Vege Burger opened in Moscow
in early spring and sales have far exceeded expectations.”
Great Britain: “Vege Burgers are sold in a variety of ﬂavors
in many retail grocery and health food stores throughout
Great Britain.” Decatur, Illinois: “In the Decatur area, several
grocery stores and employee cafeterias are now selling
veggie burgers to the growing number of health-conscious
consumers looking for nutritious, good-tasting food.”
“Haldane Food Group has beneﬁtted from the ongoing
trend toward a healthier and more varied diet. A recent
Gallup poll which indicates a 150% increase in vegetarians
since 1984 helps to explain the emergence of Vege Burger
and other TVP products as market leaders. Over 60 million
servings of Vege Burgers were sold by Arkady Group
companies last year. Production capacity at the Coventry
frozen food factory has been supplemented with off-site
storage and additional burger manufacturing machinery.
Kwality Foods, now renamed Saucemasters Ltd., has
enjoyed increased sales in a potential growth market,
especially with private label businesses. The company’s
manufacturing capacity has been expanded with the addition
of bottle and jar ﬁllers, labellers, and more off-site storage.
Genice Ltd. has introduced an extended range of nondairy ice creams based on soya isolate, soya milk, or tofu.
Yogurt-based ice creams are now being marketed.” Address:
Decatur, Illinois.
4332. Hillyer, Gregg. 1990. The right course (Editorial).
Soybean Digest. Aug/Sept. p. 6.
• Summary: “The evolving debate over agriculture’s
dependence on pesticides has taken many twists and turns
during the past year. Comparing the risks vs. beneﬁts of

anything is difﬁcult at best. Throw in perceptions that feed
off one’s fears and you have the makings for an explosive
issue where emotions often override common sense.”
“Farmers don’t want to be known as the culprits who
are endangering the personal safety of their neighbors. They
want to do the right thing through sound farming practices.
Many are willing to give up older herbicides plus modify
production practices to reduce their reliance on chemicals.
And as we’ve reported in previous issues there are scores of
farmers doing it now, with no loss in yield.”
Note: A logo shows that Soybean Digest is printed
with soy ink (in color) and wholly owned by the American
Soybean Association. Address: Editor, Soybean Digest.
4333. Shurtleff, William; Aoyagi, Akiko. comps. 1990.
Bibliography of lecithin: 683 references from 1793 to 1990,
extensively annotated. Lafayette, California: Soyfoods
Center. 133 p. Subject/geographical index. Author/company
index. Language index. Printed Sept. 12. 28 cm. [683 ref]
• Summary: Note: A comprehensive, greatly expanded
edition of this book was published in free digital format on
Goggle Books in 2016.
This comprehensive bibliography on lecithin focuses
on lecithin derived from the soybean. Starting with the early
literature, it shows how and why the soybean has become
the world’s most popular lecithin source. It concludes with
the vast body of literature published since World War II.
Thus it is one of the most comprehensive, current, and useful
sources of information on lecithin available today, since 67%
of all references (and most of the current ones) contain a
summary/abstract averaging 84 words in length.
One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 26
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 17 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
translation, month and issue of publication, and the ﬁrst
author’s ﬁrst name (if given).
It also includes details on 178 commercial soy lecithin
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
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on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
states, and related subjects, plus a histogram by year) are
also included. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 510-283-2991.

now coming to the realization that they have to ﬁnance the
business they’re in. Our most signiﬁcant accomplishment in
the past seven years has been the dramatic improvement in
our ﬁnancial position–going from 135 percent debt to equity
[ratio] down to the 20 percent level, paying off the Class A &
B preferred stock on which we were originally committed.”
“At AGP, we never forget that everything we do begins in
the ﬁeld and returns to the farmstead.” On the back cover
(for the ﬁrst time on an AGP report): “Printed with Soy Ink.”
Address: Omaha, Nebraska.

4334. Rosenberg, Jim. 1990. Printing a friendlier product:
Delaware Publisher [Judith Roales] prints a clean-reading,
environmentally benign newspaper. Editor & Publisher. Oct.
27. p. 36-37.
• Summary: The newspaper uses low-rub soy ink.

4336. American Soybean Assoc.; Archer Daniels Midland
Co. 1990. One in a billion: The world of soybeans (Color
videotape). P.O. Box 27300, St. Louis, MO 63141; 4666
Faries Parkway, Decatur, IL 62525. 14:13 minutes.
• Summary: Contents: 1. History: Photos show William
Morse and Henry Ford. 2. Production: It grew from 9 million
bushels in 1929, to 91 million in 1939, to 2,000 million
today. 61% of today’s crop is crushed to yield soy oil and
soybean meal, 34% is exported as whole soybeans, and 5% is
used for planting, animal food, and other uses. 3. Processing:
Shows the ADM crushing plant at Decatur, Illinois, which
can convert 170 truckloads/day of soybeans into oil and
meal. The crushing process is shown. “Oil is drawn from the
crushed beans by using a special solvent.” Crushing yields
oil and meal.
4. Health and economic beneﬁts: States that “clearly the
most important source of energy known to man is protein,
the energy that fuels basic human existence. Soybeans are the
most efﬁcient and abundant source of protein in the world.”
This soy protein is used mainly to produce animal products,
but it can also be used directly in foods. “Soy ﬂours are also
popular in developing countries because pound for pound
they contain twice as much protein as cheese, three times
the protein of meat and ﬁsh, and four times the protein of
eggs. Soybeans are also the highest natural source of dietary
ﬁber.” John W. Erdman discusses the health beneﬁts of soy
protein isolate. “Soybeans are good for the environment
and help preserve precious natural resources. No other food
produces more edible protein per acre than soybeans. As
a comparison, cattle, which graze on land unsuitable for
soybean production, can produce 58 lb of edible protein per
acre, while soybeans furnish 584 lb of edible protein from a
single acre. Emphasis is placed on the health beneﬁts of soy
oil and the problems of cholesterol and saturated fats; the rest
of the video is basically a promotion for soy oil. 5. The Soy
Mark: Used to identify “SoyOil” to an increasingly health
conscious public. 6. Industrial uses: Soy oil has been used
in printing inks since 1987, and is also used to control grain
dust. It can also make feed more palatable, digestible, and
nutritious for the animals they feed, In fact, research shows,
as a dietary supplement, each percent of soybean oil added
to a hog’s diet will result in a 1% improvement in daily gain
and a 2% improvement in feed efﬁciency.” 7. Environmental

4335. AGP–Ag Processing Inc a cooperative. 1990. Annual
report: Partners–Working together in food production. 11717
Burt St., Burt Plaza, Suite 200, Omaha, Nebraska 681541581. 24 p. 31 cm.
• Summary: Net sales for 1990 (year ended Aug. 31) were
$848.621 million, down 10.4% from $946.707 million in
1989. Earnings before income taxes: $65.200 million, up
40.3% from the $46.483 million in 1989.
AGP “retired all Class B Preferred stock held by Land
O’Lakes and Farmland Industries, and issued a cash payout
of remaining allocated patronage equities.”
Note: Talk with Bell Lester (expert on AGP history)
of Omaha, Nebraska. 2007. Nov. 6. The Class B
Preferred stock was really money that Land O’Lakes and
Farmland Industries invested in AGP on the original day
of reorganization in 1983. By retiring or redeeming that
preferred stock, AGP is basically paying back that debt. AGP
did the same thing with the AGP members–members of the
old Boone Valley–who had loaned AGP startup capital and
been given an equivalent amount of Class B Preferred stock.
In 1982 and 1983, Bill had gone out and raised that money
for AGP’s capitalization.
AGP also acquired the Lincoln, Nebraska, grain
terminal. Stockholders from Utah, New York, Mississippi,
and Canada came aboard. The company now has 8 soybean
processing plants.
On pages 2-12 is an excellent year by year history
of AGP, with good “big picture” context and background
information for each year, sidebar quotations, and many
color photos including Lindsay, Knobbe, and each member
of the board of directors. AGP “was the product of a forced
marriage in the uncertain early 1980s.” CEO Lindsay says
(p. 11): “I started mentioning the word ‘proﬁts’ when I ﬁrst
came to the company. Back in the old days, cooperatives
used the word ‘savings.’ That word has the connotation
that you’re not there to try to make money for the company
so it can grow and sustain itself. I think cooperatives are
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beneﬁts: Especially from replacing the volatile organic
petroleum compounds in printing inks with soy oil. 8. The
Soy Seal: Used to identify industrial products containing soy
oil.
This video is directed at teachers, community groups,
and consumers who may not be familiar with the soybean
industry. Address: St. Louis, Missouri; Decatur, Illinois.
Phone: 314-576-1770.
4337. Bosisio, Matthew J. 1990. The Northern Regional
Research Center: From penicillin to oatrim, the impact of the
NRRC in Peoria, Illinois, has been signiﬁcant, far-reaching,
and enlightened. World & I (The). Oct. p. 308-15.
• Summary: A good history of the NRRC, which opened
in Peoria in 1940. Discusses penicillin, xanthan gum (a
thickener discovered by NRRC, and made by fermenting
corn sugar), superslurper (a cornstarch-based watercollecting polymer), dextran (blood volume extender),
cornstalks and wheat straw treated with hydrogen peroxide,
oatrim (made from oat bran and oat ﬂour), vitamin B-12,
Corn-Soy Milk and other Food for Peace products containing
soy protein, tofu and tempeh, the USDA’s Agricultural
Research Service (ARS) Culture Collection (with its 80,000
strains of yeasts, bacteria, and molds is the world’s largest
microbial culture collection of agricultural signiﬁcance),
kenaf, soybean ink, the 1986 Federal Technology Transfer
Act designed to encourage cooperation between the private
sector and government. In 1990 the NRRC had an annual
budget of $18.5 million. The center’s new director is
Richard Dunkle. Later this year work will begin on a 10year renovation program at NRRC. Address: Publisher,
New Mexico Senior Digest, Albuquerque; Formerly an
information ofﬁcer with the USDA in Peoria, Illinois.
4338. Federal Register. 1990. Food, Agriculture,
Conservation, and Trade Act of 1990, Pub. Law. No. 101624. 101st Congress. 104 Stat. 3359. See p. 3364-65, 3703,
3756-57.
• Summary: In the 1990 Farm Bill, under Title XVI–
Research, is “Subtitle G–Alternative Agricultural Research
and Commercialization”–which was a major step forward
for the New Uses Movement. It contains the following
sections: Sec. 1657–Short title, purposes, and deﬁnitions:
“This subtitle may be cited as the “Alternative Agricultural
Research and Commercialization Act of 1990.” Sec. 1658–
Alternative Agricultural Research and Commercialization
Center (AARC). Sec. 1659–Alternative Agricultural
Research and Commercialization Board. Sec. 1660–Research
and development grants, contracts, and agreements. Sec.
1661–Commercialization assistance. Sec. 1662–General
rules regarding the provision of assistance. Sec. 1663–
Regional centers. Sec. 1664–Alternative Agricultural
Research and Commercialization Revolving Fund. The
following sums are authorized to be appropriated for the

fund: $10 million for ﬁscal year 1991; $20 million for ﬁscal
year 1992; $30 million for ﬁscal year 1993; $50 million for
ﬁscal year 1994; $75 million for each of the ﬁscal years 1995
through 2000.
Note: U.S. laws are published by two organizations:
(1) By the U.S. federal government printing ofﬁce as
“U.S. Statutes at Large.” However the U.S. government
is always several years behind in printing these; (2) By a
private company named West Publishing in Minneapolis,
Minnesota. They are the biggest legal publisher in
America. Their version is titled “U.S. Code Congressional
and Administrative News.” They have exactly the same
pagination and contents, but they are typically only several
weeks behind in printing these.
4339. Othmer Library of Chemical History News. 1990.
William J. Hale: His career and his papers. 2(3):1-4. Fall. *
• Summary: Hale was a pioneer in the Farm Chemurgic
Movement. His papers (approximately 10 archival boxes)
were located in Washington, DC, in 1987 by David E.
Wright. They were donated to the Michigan State University
Archives and Special Collections.
4340. Shurtleff, William; Aoyagi, Akiko. comps. 1990.
Bibliography of soybean crushing, soy oil, and soybean
meal: 4,183 references A.D. 980 to 1990, extensively
annotated. Lafayette, California: Soyfoods Center. 647
p. Subject/geographical index. Author/company index.
Language index. Printed Nov. 9. 28 cm. [4183 ref]
• Summary: This is the most comprehensive bibliography
ever published on soybean crushing, soy oil, and soybean
meal. Its scope also includes: Statistics on the soybean oil
and meal industries, use of soybean meal in feeds, use of
soybean cake or meal as a fertilizer, and the efﬁciency of
animals in converting feeds into human foods. It is one of the
most useful sources of information on this subject available
today, since 53% of all references (and most of the early
and current ones) contain a summary/abstract averaging 121
words in length.
One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 36
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 17 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
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translation, month and issue of publication, and the ﬁrst
author’s ﬁrst name (if given).
It also includes details on 54 commercial soy
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
states, and related subjects, plus a histogram by year) are
also included. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 510-283-2991.
4341. SoyaScan Notes. 1990. Chronology of major soyrelated events and trends during 1990 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: June 26-27–The National Cancer Institute
sponsors the ﬁrst workshop on the anticancer effects of soy.
Titled The Role of Soy Products in Cancer Prevention, it had
two objectives: (1) to evaluate the role of soybeans, food
products derived from soybeans, and speciﬁc components
of soybeans in the dietary prevention of cancer and (2) to
recommend research initiatives and approaches for further
studies of the effect of soy intake on human cancer risk. The
meeting was chaired by Stephen Barnes and organized by
Mark Messina. Many prominent scientists presented research
papers. This was a key event in awakening interest in the
health beneﬁts of soy.
In recent years, there has been a resurgence of interest
in chemurgy, although the word itself has largely fallen out
of usage. In 1990, Wheeler McMillen then 97 years old,
addressed a national conference of latter-day chemurgic
enthusiasts in Washington, DC. The conference served to
launch the New Uses Council, which seeks to further the
cause formerly promoted by the Chemurgic Council.
4342. Bryan, Ford R. 1990. Beyond the Model T: The other
ventures of Henry Ford. Detroit, Michigan: Wayne State
University Press. 205 p. Illust. Index. 29 cm.
• Summary: Discusses the great diversity of enterprises
pursued by Henry Ford during his long business career,
including his work with soybeans, chemurgy, and a
sustainable society. A full-page black-and-white photo
opposite the title page shows Henry Ford on his 78th
birthday in 1941 in a wheat ﬁeld wearing a suit of soybean
fabric. Includes discussions of: Ford’s English estate
(Fordson Estates Ltd. and Boreham House; 5,000 acres of
farmland in the historic Chelmsford district of Essex, 30

miles northeast of London, England).
Waterpower (Chap. 4) and Ford’s hydro-electric power
plants, including those on the Saline River at Milan and
Saline, which these were used for soybean processing. “As
a boy, Henry Ford was intrigued by ﬂowing water. When
he went with his father to nearby Coon’s Mill on the Rouge
River where their corn and wheat were ground, he observed
the waterwheel furnishing the power for grinding the grain.
As schoolboys, he and his friends constructed a small dam
in a ditch [in front of the Miller School at Dearborn]... and
ran a homemade wheel to the delight of the other children.
A painting on page 46 attempts to recapture this childhood
waterwheel. A map (#77015) on page 50 shows the location
of Ford Village Industries in southeastern Michigan. A
large photo (p. 51, taken in May 1938; #188-23330) shows
the renovated old gristmill at Saline, Michigan. In the
background is the original 4-story gristmill building, in
the foreground is the new solvent extraction building, and
running under the original building is the stone-lined mill
race, with water running in it.
Chapter 12, “Ford Farms,” notes: “Henry Ford
was perhaps ﬁrst and foremost a farmer, though
with a well-recognized mechanical talent. His
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ancestors had been eking out an existence on a small patch
of leased stony earth in Southern Ireland for generations. So
Henry’s father, as might be expected, soon after reaching
America as a young man, exhibited a strong land-hungry
appetite–accumulating more than two hundred acres of
rich Dearborn soil in his own name within a span of about
ten years... But in 1902, three years before his father died,
Henry had bought the homestead property and evidenced
his continuing interest in agriculture. Henry turned out
to be inﬁnitely more land-hungry than his father.” At the
peak of his holdings, Ford owned more than 3 million
acres worldwide, an area about the size of Connecticut.
“Near Dearborn were the fabulous Henry Ford Farms of
southeastern Michigan,” which Henry Ford supervised
closely... Beginning in 1932 Ford chose soybeans as the
ideal crop for combined farm and industrial use... During
1932-33 he is said to have spent about $1,225,000 on
soybean experiments involving 300 varieties. Nearly 7,400
acres were planted to soybeans on his farms in Lenawee
County yielding more than 100,000 bushels.” Varieties there
included Itosan [Ito San], Manchu, Early Brown, and Black
Eyebrow (p. 112-13).
In the town of Richmond Hill (17 miles south of
Savannah, Georgia) Ford conducted the Richmond Hill
Experiment–which turned out to be “a dramatic social and
economic revolution.” As part of this, he built the George
Washington Carver School. Starting in 1937, agricultural
research was prominent on his Georgia plantation, under the
supervision of H.K. Ukkelberg (formerly one of Thomas
Edison’s chemists). In 1937 “about 350 varieties of soybeans
(Henry’s favorite crop) were grown and tested for oil content,
resulting in selection of a variety yielding 22% oil, to which
the name Seminole was given. Experiments with the spacing
of soybeans in rows showed how to increase yields. Use of
basic slag as a soil conditioner was found to increase yields
by 30 to 40 percent.” Moreover, alcohol, made from sweet
potatoes and from rice, was blended with gasoline for use as
a motor fuel. Tung trees, perilla, crotolaria, chia, abutilon,
goldenrod (as a potential source of rubber), and many other
crops were also tested. Address: Historical researcher, Henry
Ford Museum and Greenﬁeld Village, Dearborn, Michigan.
4343. Commercializing industrial uses for ag commodities.
1990. Washington, DC? 32 p. Held 14-16 March 1990 in
Washington, DC. 27 x 15 cm. *
• Summary: A summary of the “First National Conference
on Commercializing Industrial Uses for Ag Commodities.”
4344. Duke, James A. 1990. Introduction to food legumes.
In: S.R. Singh, ed. 1990. Insect Pests of Tropical Food
Legumes. New York, NY: John Wiley & Sons. xvi + 451 p.
See p. 1-42. [20+ ref]
• Summary: Pulses are second only to cereal crops, nicely
complementing them, in feeding the Third World. “Martin

(1984) voiced optimism for legumes in the tropics, ‘As
a class, the legumes are probably potentially the most
important plants of the tropics and possibly for the temperate
zone as well... Tropical legumes that produce dry, edible
seeds (pulses) are numerous.’
“In a survey of the world’s 30 major crops, Noel
Vietmeyer (1986) ranked soybean ninth in production (Table
1) at 60 million tonnes (2.5 per cent of total production),
peanut 23rd at 20 million tonnes (0.8 per cent of total
production), and beans 27th at 10 million tonnes (0.4 per
cent of total production).”
Soybean contributed more than $11,000 million to the
U.S. economy in 1988. “We and Gaia might be better off if
wealthy people substituted legumes for some of the meat and
dairy products eaten...
“It takes about 10 kg fodder to make 1 kg of meat.
And ruminant animals, via eructations, are contributing
signiﬁcantly to the methane half of the greenhouse
acceleration. Two cosmopolitan changes, strictly
hypothetical because undesirable to many, could lower the
methane content of the atmosphere markedly: Switching
from omnivory to vegetarianism with legumes (coupled with
non-replacement of the expendable ruminants); and replacing
paddy rice with rainfed or irrigated terrestrial legumes. Some
speculate that adding epazote (Chenopodium ambrosioides;
wormseed, a goosefoot) to beans would reduce the ﬂatus
among consumers.”
“The family of the yam (Dioscoreaceae) triggered
North America’s second revolution, the Sexual Revolution,
by serving as the source for the steroid contraceptive.
Today it is the yambean family (Fabaceae) that continues
what Dioscorea sp. began.’ The days are over regarding
production of steroids from Mexican barbasco... all
commercially available steroids start with soya sterols’
(E. W. McCloskey, President, Berlichem, personal
communication, 31 March 1989). The soybean is now the
prime source of steroidal drugs, including contraceptives and
steroidal anti-inﬂammatory drugs. Other genera of legumes
are also sources for drugs.” Diazepam (Valium) comes from
Glycine, lectins come from several legume seeds including
Dolichos and Glycine.
“Legumes are the meat substitute for the poor in the
Third World and the medicine for the over-carnivorous in
the First and Second World. Strange that legumes are now
being advocated as a cure for those who have measured
the rise in their standard of living by their increase in meat
consumption.”
In 1989 Samuel Sun at the University of Hawaii,
Honolulu, inserted a Brazil-nut gene, coding for high
methionine, into a tobacco plant; the result was a tobacco
plant containing 30% more methionine. Sun predicted a
methionine-rich transgenic soybean, ready for consumers in
2-3 years.
“Soybean politicians are doing battle with those
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promoting other tropical oils, and they had reason to
celebrate when soybean oil proved to be a source of the
fatty acids (omega 3s and 6s) found to reduce the levels of
cholesterol in human blood and, hence, potentially to support
higher prices and health food claims.”
“Chinese herbalists suggest that soybean aids
functioning of the bowels, heart, kidney, liver, and stomach.
A decoction of the root is said to be astringent. The meal and
ﬂour, with their low contents of starch, are used to prepare
foods for people with diabetes.
“Soybean diets are valued for acidosis, and soybean
oil, with its high proportion of unsaturated fatty acids, is
recommended, like safﬂower and poppyseed oil, to combat
hyper-cholesterolemia. Commercial grades of natural
lecithin, often derived from soybean, are reported to contain
a potent vasodepressor. Lecithin in a lipotropic agent as
well as being a prime source of choline. Soybean is listed
as a major starting material for preparation of sitosterol
and stigmasterol. Stigmasterol is a key starter for industrial
synthesis of steroidal hormones.” A detailed compositional
analysis of the soybean is given.
“According to my phytomass ﬁles (Duke et al., 1987),
annual productivity for various Glycine species ranges from
1 to 20 t/ha. Studying energy output-to-input ratios of 11
oilseeds, Goering (1981) found soybean to be highest (at 4.6)
among unirrigated crops. Some irrigated crops had ratios
of less than 1.0. Of the 11 vegetable oils, soybean oil was
cheapest and was available in the greatest domestic quantity
(Goering, 1981). The gross heating value of the oils was
87-89 per cent of no. 2 diesel fuel. Eight parts of soybean
oil were emulsiﬁed with two parts 190-proof ethanol, with
ﬁve parts of 1-butanol as emulsiﬁer. The microemulsions
performed as well as diesel fuel and were able to start a cold
engine (Goering, 1981).” Address: Germplasm Services
Lab., ARS, BARC-West, Beltsville, Maryland.
4345. First National Conference on Commercializing
Industrial Uses for Agricultural Commodities. 1990.
Washington, DC? 8 p. Held 14-16 March 1990 in
Washington, DC. 27 x 15 cm.
• Summary: This booklet, describing the conference, is
printed with soy oil ink on kenaf paper. It contains a policy
statement, description of kenaf newsprint, a page titled “Soy
ink facts,” and a welcome letter from President George
Bush. The president notes: “The 1990 Farm Bill Proposals
that I recently submitted to Congress contain a section
entitled ‘Industrial Uses of Agricultural Materials and their
Commercialization.’”

process that separates lecithin from crude soybean oil
was developed. Today soybeans are still the main source
for the mass production of lecithin). Production: Seed
preparation, degumming, bleaching, drying, molecularmembrane process. Commercial grades of lecithin (The
National Soybean Processors Association {NSPA} trading
rules classify commercial lecithin into six grades according
to color and viscosity): Crude lecithin, ﬂuidized lecithin,
highly ﬂuidized lecithin, compound lecithins (produced
by blending), chemically modiﬁed lecithin, fractionated
lecithin (acetone fractionation, alcohol-extracted lecithin,
other fractionation methods). Physical properties. Chemical
properties. Uses (Major food uses are in chocolate,
confectionery, margarine, and baked products. Non-food
uses include textiles, insecticides, paints, lubricating oil, fuel
oil, leather, dyes, rubber, soaps, cosmetics, pharmaceuticals,
mosquito control, etc.). Quality speciﬁcations and analysis.
General references.
Tables: (1) Composition of soybean lecithin:
Phosphatidylcholine 19-21% of weight
Phosphatidylethanolamine 8-20%
Inositol phosphatides 20-21%
Other phosphatides 5-11%
Soybean oil 33-35%
Sterols 2-5%
Carbohydrates, free 5%
Water 1%
(2) Concentration of some minor components of
soybean lecithin: tocopherol, biotin, folic acid, thiamin,
riboﬂavin, pantothenic acid, pyridoxine, niacin. (3)
Commercial soybean lecithin speciﬁcations. (4) Solubility of
lecithin and its components: in water, alcohol, acetone. (5)
Quality speciﬁcations for lecithin.
Figures: (1) Flow sheet for the production of crude
lecithin and degummed dry soybean oil.
Functions of lecithin:
As an emulsiﬁer.
As an antispattering agent.
For crystallization control.
As a viscosity modiﬁer (with chocolate).
As an antisticking agent.
As a wetting agent.
As a dispersing agent.
As a release agent.
The amount used typically accounts for 0.1 to 1.0%
by weight of the ﬁnal product; a little goes a long way.
Address: Central Research Laboratories, Ajinomoto Co. Inc.,
Kawasaki, Japan.

4346. Tanno, Hiroyuki. 1990. Lecithin. In: Ullmann’s
Encyclopedia of Industrial Chemistry. 5th completely revised
ed. Vol. A15. Weinheim, Germany: VCH Verlagsgesellschaft
mbH. See p. 293-298. [17 ref]
• Summary: Contents: Introduction (in the 1920s a

4347. Central Soya, Chemurgy Div.; Meiji Seika Kaisha,
Ltd., Protein Food New Enterprises Division. 1990?
Promine: Soy protein isolate (Brochure). Chicago, Illinois. 5
p. Undated. 30 cm.
• Summary: Central Soya now has a joint-venture with Meiji
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Seika in Japan selling Promine soy protein isolate as well as
Promine-D, Promine-DHV, Promine-F, and Promine-R.
Promine-D is acceptable for use with meats when
properly “tagged” with titanium dioxide.
Contents: Functional properties. Suggested use areas:
Meat products, general, dairy-type. Dispersion. Regulatory
guidelines: 2 percent limit, 8 percent limit, 12 percent limit,
No limit. Labeling. Nutrition. Effect of soy protein isolate on
ﬂatus in man. Packaging and storage. Promine-D. Address: 1.
1825 North Laramie Ave., Chicago, Illinois 60639; 2. 4-16,
Kobayashi 2 chome, Chuo-ku, Tokyo 104, Japan. Phone:
(312) 237-8600.
4348. MSMC / MSA. 1991. Missouri Soybean
Merchandising Council. Missouri Soybean Association.
Jefferson City, Missouri. 2 p. Sept. 22. Unpublished
typescript.
• Summary: For each of the two organizations: For each
of 7 districts, gives the name and contact information for
each representative. Also lists the ofﬁcers (chairman, vicechairman, secretary / treasurer), USB directors (3), staff (6),
and ex-ofﬁcio members. Address: 529 Ellis Blvd., Suite N,
P.O. Box 104778, Jefferson City, Missouri 65110. Phone:
(314) 635-6701 or 1-800-662-3261.
4349. Associated Press (AP). 1991. Soybean ink, a matter of
publishers’ good taste. Detroit News. Feb. 11. p. B-4, col. 4.
• Summary: Bay City, Michigan. Farmers could proﬁt if
publishers switched to soybean oil-based ink, says Keith
Reinholt, executive director of the Michigan Soybean
Association. At a meeting last Thursday, Reinhold told
members of the Tri-City Area Club of Printing House
Craftsmen Inc. that soy ink has environmental and economic
beneﬁts over petroleum- or rubber-based inks. “Newspapers
started the process of developing soybean ink, but they
don’t use it,” he added. In 1979 the American Newspaper
Publishers Association commissioned the ﬁrst research into
“earth-friendly inks.” By 1985, scientists had experimented
with 2,000 different types of ink bases and determined that
soybean oil worked the best. In 1987, the Cedar Rapids
Gazette in Iowa was the ﬁrst newspaper to use soy ink. But
few others followed suit.
In the 1991 federal budget, $425,000 have been
allocated for soybean ink research.
4350. Johnson, Lawrence A. 1991. New horizons in utilizing
Iowa’s crops: New crops, products and uses. Paper presented
at Seed Science Center Workshop. 28 p. Held 26 Feb. 1991
at Scheman Center, Iowa State Univ.
• Summary: “In this narration to a slide show containing 57
slides the author discusses the increasing price of petroleum
relative to agricultural products (such as corn), the Midwest
Agribusiness Trade Research and Information Center
(MATRIC), the Utilization Center for Agricultural Products

(UCAP; previously known as the National Center for Food
and Industrial Agricultural Product Development).
Prof. Johnson represents the Center for Crops Utilization
Research (CCUR), whose mission is “to expand utilization
of crops grown in Iowa and the Midwest by developing new
products, processes, and markets.
“The goals of the center are focused on three major
areas. We develop technologies for new products and
processes to improve competitiveness of American
agriculture. We are striving to replace petrochemicalderived products with those derived from renewable
agricultural resources. We are channeling the application of
biotechnology into utilization of agricultural products.
“We are concerned about the national trend to focus
biotechnology primarily on targets that will increase
production and that too little biotechnology is being directed
towards utilization targets. The danger is that increased
production could further exacerbate our surplus situation
unless we also enhance end-use value and develop new ways
to use crop materials.” The next slides show examples for
over 40 projects administered through the center, including a
number related to soybeans. Also discusses grain amaranth,
crambe oil, potential for and barriers to exporting valueadded soyfoods to Japan, why some soybeans make better
soyfoods than others, Henry Ford and soy plastics (“As
early as the 1930’s, Henry Ford made plastic automobile
parts from soy protein and demonstrated their ruggedness.
Unfortunately, cheap petroleum caused his effort to be
abandoned in the 1950’s. We are examining this opportunity
using modern techniques and in more favorable economics.
Soy plastics may be more environmentally-friendly.”),
and degradable plastics containing 6% starch. Address:
Professor-in-Charge, Center for Crops Utilization Research,
Iowa State Univ., Ames, IA 50011.
4351. Loman, Pam. 1991. Making the decision to go soy [to
use soy oil ink]. High Volume Printing. Feb. p. 29-30, 34, 36.
• Summary: Contents: Introduction. What is soybean ink?
Soybean ink development. Soybean advantages: Lower
organic volatile compounds (VOCs; as from evaporating
hydrocarbon solvents) environmental friendliness, domestic
product, stable market. Soybean disadvantages: Higher cost,
slower drying time. Who is using soy-based inks? Table
of ink manufacturers that produce soybean inks for the
following applications: Heatset ink, sheetfed ink, forms ink,
news ink. About 300 publishers, printers and agribusinesses
are currently licensed to use the SoySeal.
4352. Soybean Digest. 1991. Soy ink inches into USDA
publications. Mid-Feb. p. 30.
• Summary: “The agency has only printed three publications
with it [soy ink] thus far–out of the estimated 16,000 forms
and publications USDA publishes annually.”
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4353. Cooke, Linda. 1991. All-soy ink splashes into print.
Agricultural Research (USDA) 39(3):10-12. March.
• Summary: Chemists Sevim Erhan and Marvin Bagby
at the NRRC in Peoria, Illinois, have played a key role in
developing new inks in which soy oil replaces 100% of the
petroleum. Address: ARS.
4354. Kaplan, J. Kim. 1991. From plastics to salad oil–
soybeans do it all. Agricultural Research (USDA) 39(3):2.
March.
• Summary: A host of useful nonfood products are made
from the versatile soybean. In the years after World War II,
less expensive petroleum prices pushed soy plastic parts
out of the market. But now USDA’s Agricultural Research
Service (ARS) scientists are hard at work making the
soybean, a renewable resource, more useful. Address: ARS
[Agricultural Research Service].
4355. Van Dyne, Donald L.; Gavett, Earle E.; Blase, Melvin.
1991. Vegetable oils as a diesel fuel substitute: Agricultural
economics working paper AEWP 1991-3. Columbia,
Missouri. 18 p. [6 ref]
• Summary: “Working papers generally have not been
reviewed by anyone other than the author. They are part
of the process of obtaining from readers comments and
suggestions for the author to use in subsequent revisions of
the paper and to inform colleagues of work in progress. They
should not be quoted or cited as a reference without approval
of the author.”
Contents: Executive summary (Footnote: “Biodiesel is
a term used to describe a substitute diesel fuel derived from
industrial rapeseed oil that is made by a privately owned
company in Aschach / Donia, Austria. There is no indication
that the word is protected by copyright”). Introduction.
Federal farm program acreage. Table 1 showing land retired
in annual commodity programs, U.S., 1990, by state for
wheat, corn, sorghum, barley, oats, cotton, rice, total for
that state and for the USA. Table 2 showing land retired in
the CRP (Conservation Reserve Program), U.S. 1990, same
format as Table 1. Total land area in the U.S. idled in 1990
was almost 47 million acres. Vegetable oil fuel: Technology,
Engine use and warranty. Economics of vegetable oil fuel
(rapeseed from an individual farmer’s perspective): Seed oil
and meal fraction. Oilseed processing and transesteriﬁcation:
Small plant, larger plant; investment and operating costs.
Research and development needs. Address: Dep. of
Agricultural Economics, Univ. of Missouri-Columbia,
Columbia, Missouri 65211.
4356. McMillen, Wheeler; McMillen, Robert. 1991. The
life, work, and thought of Wheeler McMillen, and especially
his work with the Farm Chemurgic Movement (Interview).
SoyaScan Notes. April 11 to July 10. Conducted by Dr. Anne
Efﬂand of USDA. [3 ref]

• Summary: Wheeler McMillen was a pioneer in the Farm
Chemurgic Movement. Between April 11 and July 10 of
1991, Ann Efﬂand conducted 5 interviews (a total of 6 hours
on tape) with him and his son, Robert. The last interview
took place just a few days before Wheeler went into the
hospital, and not long before he died–so it may have been the
last interview with him.
McMillen pointed to the four regional research labs
as the real success story of the chemurgy movement. Anne
had read some by and about Wheeler McMillen before the
interviews, but they would have been better if she had read
more. The scope of the interviews is his whole life and ideas
(beyond just the farm chemurgic movement). The tapes are
now part of the Oral History Collection of the Agricultural &
Rural History Section, USDA Economic Research Service,
1301 New York Ave., N.W. Room 928, Washington, DC,
20005. Address: McMillen: Virginia. Efﬂand: Historian,
Agricultural & Rural History Section, USDA/ERS, 1301
New York Ave., N.W. Room 928, Washington, DC, 20005.
Phone: Efﬂand: 202-219-0787.
4357. Yakabushi, Konrad. 1991. Ontario soybean growers
crushed by plant closing. Toronto Star (Ontario, Canada).
April 11. p. C1, C10.
• Summary: Last month Victory Soya Mills, Ontario’s
largest soybean crusher, ceased operations and padlocked
the doors of its plant on Lakeshore Blvd. East, thus closing a
chapter in Toronto’s history.
For almost 50 years, “convoys of trucks had converged
on Queen’s Quay during the dying days of Indian summer
to unload” the harvest of many Ontario farms at the soybean
crushing facility.
While some Toronto residents will hardly miss the milelong trafﬁc snarls, “the closure has left many others with
a wistful sense that an annual rite of autumn and a historic
Toronto landmark, are soon to be lost forever.”
But for many of Ontario’s 25,000 soybean farmers,
whose crops were crushed by Victory Soya Mills, the plant
closure raises more serious issues; where will they sell their
crops in the future? Central Soya Co. Inc. (Fort Wayne,
Indiana), the plant’s owner blames the demise “on several
factors, including high municipal taxes, trafﬁc problems
and encroaching development on the city’s waterfront.” Bill
Campbell, vice-president of processing at Central Soya, says
the basic problem was that “the plant was unable to operate
proﬁtably in that environment.” The larger problem is that
there is an excess of soybean crushing capacity in North
America.
Soybean farmers point to federal policies aimed at
promoting production of canola, a competing oilseed grown
on the Prairies to the west. Even today, “Ottawa subsidizes
the shipment of canola to Eastern Canada and, during the
1970s, handed out grants to encourage the construction of
canola crushers in the West. Central Soya told the Ontario
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Soybean Growers’ Marketing Board that the plant might be
spared if the Board could get the government to change some
of those policies.
Built in 1944 during World War II, the plant was a
key factor in the birth and development of Ontario’s (and
Canada’s) soybean industry. Production rose rapidly during
the 1970s “as continent-wide health concerns sparked a
move away from animal fats to vegetable oils.” Soybeans
even found their way onto Canadian dining tables in the
form of margarine, salad and cooking oils, soyburgers, tofu,
and soy ﬂour in baked goods. Moreover, soybeans were
increasingly used in industrial applications from printing
inks to paints, and soybean meal became the standard protein
source in livestock and poultry feeds.
Today Ontario grows 95% of Canada’s soybeans and
70% of these are grown in southwestern Ontario, which
stretches further south than Detroit or Ann Arbor, Michigan.
Until last year, about 85% of Ontario’s soybean crop
was crushed in Canada yielding two value-added products:
crude soybean oil and protein-rich soybean meal. But
with the closure of Victory Soya Mills, about one-third of
Canada’s soybean crushing capacity and roughly 2 million
bushels of soybean storage space have been eliminated,
farmers will have to sell their soybeans anywhere they can.
Central Soya, which owns a smaller soybean crushing
plant in Hamilton, Ontario, “says it is considering expanding
that plant to make up for the lost capacity in Toronto.
The only other Canadian plant that crushes soybeans is
ADM Agri-Industries, Ltd. (dba Maple Leaf Monarch), in
Windsor, Ontario, owned by ADM of Decatur, Illinois.
It seems clear that the plant closure will hurt Ontario
soybean farmers, in both the short and long terms. They may
end up having more of their soybeans crushed in the United
States and they will surely have to expand their markets
overseas.
Photos show: (1) The Victory Soya Mills plant and silos.
(2) Jim Allin, a soybean grower, standing next to a large sack
of Pioneer brand soybean seed.
4358. Kansas City Star (Missouri). 1991. Earth Day events.
April 19. p. C4.
• Summary: From noon to 7 p.m. a Rainforest Beneﬁt
Concert at Theis Mall includes “waste recycling by Bill
Ayres, Donna Johnson and Interchem Industries Inc.”
Note: Ten days later, on 29 April 1992, the police were
found not guilty in the beating of Rodney King in Los
Angeles, California. As we shall see, this latter event would
have a profound effect on Bill Ayres and his new company,
Midwest Biofuels.
4359. Soybean Digest. 1991. Soybeans for fuel? April. p. 66.
• Summary: Leon Schumacher and Jim Frisby, agricultural
engineers at the University of Missouri, are conducting a
1-year study on fueling a diesel pickup truck with modiﬁed

soybean oil. The two main challenges: To increase the
volatility of the soy oil and reduce its viscosity (thickness).
4360. Wilson, Richard F. ed. 1991. Designing value-added
soybeans for markets of the future. Champaign, Illinois:
American Oil Chemists’ Society. vi + 135 p. Illust. No index.
24 cm. Based on presentations given at the 81st Annual
American Oil Chemists’ Society Meeting held 22-29 April
1990 at Baltimore, Maryland.
• Summary: Contains 14 chapters by various authors, each
cited separately. This monograph gives the edited versions
of all papers presented at two symposia sessions held at
the annual American Oil Chemists’ Society meeting held
in Baltimore, Maryland, on April 22-29, 1990. The Preface
notes: “These symposia were convened to showcase research
efforts that have succeeded in developing soybeans with
traits that may increase the value and competitive advantage
of this important commodity. In that regard, research
conducted over the past 15 years has demonstrated the ability
and technology to make signiﬁcant changes in the primary
constituents of soybean seed, oil, and protein. Knowledge of
the genetic and biochemical regulation of these constituents
has resulted in major breakthroughs that have affected many
areas in soybeans, including: increased oil content, improved
oxidative stability through naturally lower linolenic acid
and higher oleic acid concentration, better nutritional value
through lower levels of palmitic acid, higher protein content
without sacriﬁce in yielding ability, and enhanced protein
quality through genetic alteration of essential amino acid
composition in speciﬁc storage proteins.” Address: USDA/
ARS, North Carolina State Univ., Raleigh, North Carolina.
4361. Scarlett, Terry W. 1991. Soy sense: A solid perspective
on the properties of soybean oil can make the use of this
printing ink effective and productive. American Printer. May.
p. 38-40.
• Summary: Through the years, the most common oil used
in printing inks has been linseed oil from the ﬂax plant. If
left long enough, it dries–a process known as polymerization
or oxidation. Since raw linseed oil takes a long time to dry,
it is usually either heat treated (boiled oil), heated with
air bubbles through it (blown oil), or chemically treated
(linseed oil alkyd) to make it dry faster. In printing inks, an
accelerator such as cobalt or manganese octoate is added to
further speed drying.
A big new advantage for soy-based inks is that they
contain no VOCs (volatile organic compounds), which the
EPA considers air pollutants. “Much has been claimed about
the ecological beneﬁts of using soy-based inks. It is true
that soybean oil is more biodegradable than petroleum oil.
However, once made into an ink with pigments, waxes and
other additives, a soy-based ink is no easier to dispose of
than a conventional ink due to the other materials. While
not considered toxic, the pigments in an ink still require
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that it be disposed of in the proper manner, which means
transportation to licensed landﬁlls or incinerators.” Address:
Vice president for sales, Delta Color, Atlanta, Georgia.
4362. Hilts, Paul. 1991. Ink from soybeans: Lighter, safer,
cheaper. Publishers Weekly. June 14. p. 29-31.
• Summary: “Replacing petroleum with a vegetable oil
base marks a printing innovation... In the mid-’70s, when
Middle-Eastern petroleum producers created such havoc
by restricting production to drive up prices, the American
Newspaper Publishers Association (ANPA), foreseeing
terrible consequences for their industry, which relied
so heavily on petroleum-based ink, began a search for
alternatives. The ANPA commissioned a team of research
chemists that investigated more than 2000 substances,
including oils derived from animal, vegetable and mineral
sources. Soybean oil gave the best results in a number of
areas, including brighter colors, harder ﬁnish for less rub-off
and better stability for more consistent printing.
“By 1985 the ANPA had developed a soybean oilvehicle ink, and in 1987 General Printing Ink ﬁrst marketed
commercial soy ink. By the end of the ﬁrst marketing year,
six newspapers were using it...
“The ASA [American Soybean Association] licenses
the right to use a trademark, called the SoySeal (shown
overleaf), without charge to anyone who wants to use
it, if they will follow a few simple guidelines in a user’s
agreement. Mostly the agreement stipulates that the oil in a
product with the SoySeal actually is soybean oil. Some 300
printers and publishers of all types are registered to use the
SoySeal. The ASA’s guidelines for designating a product as
‘Soy Ink’ are as follows: news ink must be 50% soy oil; ink
for business forms must be 40% soy; sheetfed inks must be
20% soy; and heatset, 18%...
“Standard petroleum ink needs powerful solvents for
both drying and cleanup and is not biodegradable, and is
thus classiﬁed as hazardous waste when it is discarded.
Also, petroleum ink contains some 30%-35% volatile
organic compounds (VOCs), which, when released into
the atmosphere, photochemically combine with oxides of
nitrogen (NOx), forming ozone, which combines with soot
and chemicals in the air to create smog.”
4363. Egerstrom, Lee. 1991. Summer reading should include
U of M [University of Minnesota] paper on top 10 ag trends.
St. Paul Pioneer Press (Minnesota). July 10. p. 3D. Business
section / Twin Cities.
• Summary: In the June issue of Missouri’s Economic &
Policy Information newsletter, U of M’s Melvin Blase and
Donald Van Duyne, write that research is making progress
is “processing soybean and canola oils to substitute for
diesel fuels.” Much of the work they summarize is from
the University of Idaho, and some is “from a commercial
ﬁrm in Austria that has won engine warranties for use of

its biodiesel fuels from such ﬁrms as Deere & Co., Chase
International, Massey Ferguson and Deutz-Allis.
“The two Missouri economists note that biodiesel fuels
can be cost competitive with petroleum-based diesel if the
soybean meal and other byproducts are properly marketed
and valued.”
Note 1. This is the earliest English-language document
seen (Oct. 2017) that contains the modern word “biodiesel”
(regardless of capitalization, but with no hyphenation) in
connection with soy oil; it refers to a blend of soy methyl
esters (made from soybean oil) and petroleum-based diesel
fuel. Address: Staff writer.
4364. INTSOY Newsletter (Urbana, Illinois). 1991.
Commercial feed operation uses INTSOY technology. No.
43. p. 4. July.
• Summary: “The ﬁrst commercial feed operation using the
extrusion/expelling system developed by INTSOY is now
open in Brodhead, Wisconsin. With the extrusion/expelling
system, Super Soy Feeds processes slightly more than 2,000
pounds of soybeans per hour into low-fat dairy feed... The oil
from the expelling operation is sold to nearby farmers as a
dust suppressant or as a source of calories that can be added
to various dairy rations.” The manager, Kurtis Strommen,
uses a rebuilt Anderson expeller.
4365. Pringle, W. 1991. Soya protein, past experience &
future potential. In: F. Meuser and P. Suckow, eds. 1991.
Soja in Lebensmitteln: Vortraege 2. Hamburger SojaTagung. Berlin: Technische Universitaet Berlin, Institut
fuer Lebensmitteltechnologie und Gaerungstechnologie–
Getreidetechnologie. 171 p. See p. 153-59. [4 ref]
• Summary: Contents: Introduction. Potential uses of soya
bean. Past product launches. Soya product as a foodstuff.
A certain Mr. Robert Whymper was probably the ﬁrst
person to show Europeans how the functional character of
soya proteins could be exploited. He returned to England
in 1923 after a trip to Japan with a suitcase full of soya
beans and a head full of ideas. He carried out a series
of experiments using soya ﬂour as an ingredient of the
dough in the breadmaking process. This work culminated
in the granting of a British Patent in 1926. The patent
described conditions of unusually vigorous dough mixing
which allowed for the maximum inclusion of air. Very
substantial improvements in the colour of the bread crumb
and the volume and quality of the bread were observed.
We now know that this bleaching and improving effect is
a direct result of a coupled oxidation reaction involving
the lipoxygenase enzyme present in the soya ﬂour. The
breadmaking industry of Europe now uses thousands of
tonnes of enzyme-active soya ﬂour every year as a bread
improver.
“The work of Whymper and his associates continued
and in the early 1930’s a heat processed full fat soya ﬂour
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appeared on the market.”
Henry Ford, a man of vision, initiated the next phase
in the development of soya proteins for human food. In
the early 1950’s [sic, mid-1930s] he put together a team
to work on the isolation of pure protein from soya and the
subsequent spinning of this protein into a stable ﬁbre.”
After his scientiﬁc team was disbanded, the expertise was
not lost, for the scientists found places in food companies
and began to look at the use of isolated soya proteins in the
food industry. It is now well established that isolated soya
proteins have functional uses for binding and emulsiﬁcation,
and for improving nutritional value. “More controversial and
newsworthy was the attempt by the old Ford researchers to
produce textured protein products to simulate meat and other
traditional protein foods. They did this by two processes: (1)
The spinning of isolate into ﬁbres, using technology from
the textile industry; (2) The extrusion of soya bean meal
under conditions of high temperature and pressure... Branded
food products based on these textured soya proteins were
launched on the market in the late 1960s and all during the
decade 1970-1980.”
During the early 1970s the future looked a little bleak
due to the world population explosion, the world energy
crisis (precipitated by OPEC), and the world food crisis
(which was more speciﬁcally a protein crisis). The ﬁrst
World Soy Protein Conference, held in Munich in 1973
with over 1,000 delegates, was a very important affair. “The
U.S. Secretary of Agriculture, Mr. Earl L. Butz, opened the
conference. Senator Hubert Humphrey made a memorable
inspirational address... I was there and I can tell you we all
thought we could make a big impact on the world’s on the
world’s problems by supplying textured soya protein.”
Against this background, many such products were
launched in the U.K. in the mid-1970s by major food
companies. All but Kesp were based on textured soya ﬂour:
1975 Feb.–Mince Savour by Nestle; 1975 May–Country
Meadow by Brooke Bond Oxo; 1976 Jan.–Soya Choice by
Cadbury; 1976 April–Economince by Spillers; 1976 Sept.–
Kesp by Courtaulds (made from spun soy protein ﬁber).
“All of the products enjoyed real success for a period
of time. In particular Cadbury’s Soya Choice sold well for
about three years in every area of the U.K. Sad to relate,
however, all of them quietly and gradually lost sales and
ﬁnally disappeared from the market. It is important to
know why... People did not want a substitute food; this was
a challenge to their security, a threat to the comfortable
familiar world.” The consumers of today have become more
“green.” “It is clear to me, the emotional conditioning that
sees security in the consumption of traditional animal foods
is being replaced by the more logical attitudes of a new
generation. The young people of today want to ﬁnd ways
to preserve the environment and they have an increased
perception of health problems that may be caused by the
consumption of animal products, especially animal fat. These

and other factors are making vegetarianism more attractive.
“A recent Gallup poll has shown, in the U.K., that 3% of
the total population are vegetarians. A total of 8.5% are either
totally vegetarian or avoid red meat, and 9.3% of children are
vegetarian. Vegetarianism has moved from being a refuge of
cranks to being fashionable.”
A new product popular among yuppies is Quorn, a
textured fungal protein, marketed by ICI and RHM via
Sainsburys and other selected suppliers. Address: The British
Arkady Co. Ltd., Manchester, England.
4366. Freiberg, Bill. 1991. The truth about biodiesel: An
opportunity for entrepreneurs? AgBiotechnology News
8(4):4-5. July/Aug.
• Summary: At ﬁrst glance, biodiesel looks like a “sure
thing” for agriculture. It can be made from most oilseeds,
can be burned in any kind of diesel engine, is easy to make,
and is good for the environment (by reducing pollution)
and human health (by reducing carcinogens) compared
with petroleum diesel fuel. Moreover, each BTU used in
production yields 4.2 BTUs in biodiesel, as compared with
an uncertain 0.8 to 1.5 for ethanol. Dr. Dick Auld and Dr.
Charles Peterson, who pioneered biodiesel research at the
University of Idaho, agree that economics is the biggest
obstacle faced by biodiesel.
Peterson, an ag engineer, is more pessimistic. He
looks at the economics of biodiesel from a very practical
viewpoint. A farmer can grow about 100 gallons of oil
per acre, which is 2.5 barrels. At current world petroleum
prices, that is about $50 an acre. Yet most farmers need to
gross $250 per acre to farm proﬁtably. So it won’t work.
Yet Peterson is quick to add that his favorite fuel is 50%
biodiesel and 50% petroleum diesel. He lists its 6 advantage
over pure diesel. Moreover, there are many special markets
in which biodiesel shines (such as environmentally sensitive
areas like mines or national parks) or areas that cannot meet
clean air standards (like airports or mines or inner cities), etc.
Auld is more optimistic. Note: There is an excess of
soy oil. Anything that creates new demand for it is good for
soybean farmers. A photo shows researchers Peterson and
Auld with a ﬂask of biodiesel.
Note: This is the earliest English-language document
seen, published in the USA, that mentions the word
“biodiesel.” Address: Publisher.
4367. Product Name: SoyDiesel (Diesel Fuel Made with
Methyl Esters from Soy Oil).
Manufacturer’s Name: Midwest Biofuels, a subsidiary of
Interchem Industries, Inc.
Manufacturer’s Address: 8016 State Line Rd., Leawood,
KS 66208. Phone: 913-341-0300.
Date of Introduction: 1991 August.
How Stored: Shelf stable.
New Product–Documentation: Soybean Digest. 1992.
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Mid-Feb., p. 49. “Soy diesel cleans up.” This soybean oil
fuel, produced by Interchem Industries of Leawood, Kansas,
is being tested at Lambert Airport in St. Louis, Missouri.
Carroll, Jerry. 1992. “Vegetable oil-fueled world cruise.”
San Francisco Chronicle. July 3. p. B3. About the Sunrider
expedition.
Bill Ayres of Interchem says: “’We started supplying the
ﬁrst soy diesel in small quantities and batches last August...
We started off with a pickup truck at the University of
Missouri.’”
Tom Dara. 1992. Contra Costa Times (California). July
5. p. 12A. “Boating the world on soybean power: Dad, son
promote alternative fuel.”
Interchem Industries Inc. 1992. “SoyDiesel: For cleaner
air and a healthier environment.”
Missouri Soybean Merchandising Council. 1992.
“SoyDiesel: Cleaner burning, renewable. Farmer checkoff
dollars make it happen.” This 8-panel leaﬂet explains that
SoyDiesel is now being tested in various places but “may
not be available for consumer use any time soon. Current
production costs are projected at $1.50 to $2.00 per gallon
once full-scale plants are operating.” One study shows it
costs $0.15/mile to fuel a bus with conventional diesel fuel
versus $0.30 a mile with SoyDiesel blend. Diesel-powered
engines can run on SoyDiesel with no modiﬁcations. “How
it began: Energy concerns occur each time foreign petroleum
supplies are threatened. During World War II, the process
of transesteriﬁcation was developed as a safeguard against
petroleum shortages. This procedure removes elements from
vegetable oils. The idea was to modify the oils and substitute
them for petroleum, if needed.
“To make methyl soyate, the transesteriﬁcation process
involves mixing methanol with sodium hydroxide, then
mixing that with soybean oil and letting the glycerine settle.
The ﬁnal products are methyl soyate and glycerine, which is
valuable as antifreeze. Both are considered safe by the EPA
with no restrictions on their use or disposal.”
“The Sunrider Expedition–a 24-foot Zodiac boat
circling the world to raise global environmental awareness,
is powered by methyl soyate.” The boat was launched on
July 4, 1992, from Pier 39 in San Francisco, for a 2-year
expedition. The United Soybean Board is one of more than
65 international co-sponsors of Sunrider.
“SoyDiesel environmental beneﬁts: It is essentially
sulfur free. Vehicles fueled by SoyDiesel emit signiﬁcantly
less particulates, hydrocarbons, and carbon monoxide.
SoyDiesel does not produce explosive air/fuel vapors.
Nitrogen oxide emissions are similar to those of conventional
diesel.”
4368. Garrison, Elaine. 1991. Soybean oil-powered pickup
truck faces extensive testing. Missouri Agri-News. Sept. 6. p.
A2.
• Summary: Columbia, Missouri–The gold-colored 3/4

ton Dodge pickup truck on the University of Missouri’s
foundation seed research farm looks like any other pickup.
But it smells different–like a kitchen after a meal of fried
chicken–because it runs on soybean oil. Leo Schumacher and
Jim Frisby are directing the study.
4369. Johannes, Kenlon. 1991. [Soy-diesel]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
Sept. 13. p. 1.
• Summary: This newsletter is now mailed to 130 people.
“The Delta Center Field Day, Sept. 5, near Portageville
[Missouri], was well attended. We served over 3,000
donuts and answered a lot of questions. The soybean oil
powered pick-up was a big hit. It drew a lot of attention
from [soybean] producers, politicians, media and the general
public. For your information, it does run on 100% soybean
oil ‘energized,’ so to speak, by methanol.
“Because of the popularity of the soy-diesel pick-up,
Ken Schneeberger has informed me that it will be available
for limited use by us at certain events. We are working on
getting it to the Missouri Farm Bureau meeting, Governor’s
conference on Ag at Tan-Tar-A, AFBF [American Farm
Bureau?] meeting in Kansas City, and others. The pick-up
was originally only to be used as the working vehicle for the
[University of Missouri] Ag Experiment Station. Remember
this project may not have been possible without the new
national checkoff.
“The MSA Executive Committee met via teleconference
call Wednesday morning, Sept. 11. Discussions were
centered around ﬁnances, cash ﬂow, and two new projects
to be submitted to the American Soybean Association as
State Coordination Contracts funded by the U.S.B. [USB].
One bio-diesel (esteriﬁed soybean oil) and one on SoyMark
Soy Oil promotion and identiﬁcation. An additional project
requesting assistance on Soybean Digest Inserts funding was
also sent to ASA.
“Ofﬁce moving date is scheduled for next Thursday,
Sept. 19.”
Note 1. This is the earliest English-language document
seen (Oct. 2017) that contains the term “soy diesel” (two
words, regardless of hyphenation or capitalization), which
refers to a blend of soy methyl esters (made from soybean
oil) and petroleum-based diesel fuel.
Note 2. This is the earliest document seen (Oct.
2017) that mentions Kenlon Johannes, the key pioneer in
introducing soy diesel and biodiesel to the United States.
Address: Jefferson City, Missouri.
4370. Johannes, Kenlon. 1991. [Soy diesel]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
Sept. 27. p. 1.
• Summary: “You should soon be receiving... the October
issue of the Missouri Soybean Farmer. The front page refers
to MSMC’s (Missouri Soybean Merchandising Council’s)
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two most recent new programs: funding for increasing the
Soviet market [where the American Soybean Association
has just opened a new ofﬁce] and our soy diesel pickup.
Remember, these programs are being funded by the new
national soybean checkoff funds.” Address: Jefferson City,
Missouri.
4371. Peterson, Charles L.; Cruz, R.O.; Thompson, J.
1991. Rapeseed oil as an environmentally compatible fuel,
lubricant and hydraulic ﬂuid. Moscow, Idaho: Agricultural
Engineering Dep., Univ. of Idaho. 4 + 4 + 6 p. Sept. 28 cm.
• Summary: This report is divided into 3 parts, each
numbered separately: I. Rapeseed oil and biodiesel as
engine fuel, hydraulic ﬂuid and lubricant. II. Biodiesel
production through continuous transesteriﬁcation at room
temperature. III. Environmental impact testing of rapeseed
oil and biodiesel. Address: 1. Principal Investigator, Prof. of
Agricultural Engineering; 2. Research Asst., Co-investigator;
3. Research Associate, Co-investigator. All: Agricultural
Engineering Dep., Univ. of Idaho, Moscow.
4372. SoyNotes: A Newsletter for MSA and MSMC Board
Members (Missouri). 1991. Serial/periodical. Jefferson
City, Missouri: Missouri Soybean Association and Missouri
Soybean Merchandising Council. Editor and publisher:
Kenlon Johannes. Frequency: Every 2 weeks. 28 cm.
• Summary: MSA is Missouri Soybean Association. MSMC
is Missouri Soybean Merchandising Council. This 1-2 page
newsletter is an early source of published, dated information
on the SoyDiesel movement, which originated here in
Missouri. Address: Jefferson City, Missouri. Phone: (314)
635-3893 or 1-800-769-3437.
4373. Johannes, Kenlon. 1991. [Pickup truck]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
Oct. 11. p. 1.
• Summary: “Please welcome Tom Verry as our new Field
Services Director... The soybean oil powered pickup was
one of the featured displays at the Energy Awareness Month
Brunch on Tuesday, Oct. 2 in Jefferson City... Attending
with me were Ken Schneeberger and Leon Schumacher,
project leader of the pickup test. Leon has a brief summary
statement prepared... He has told me he has been pleasantly
surprised by the reaction to the project, including thumbs-up
signals from motorists who see him on the road. He said he
is also spending, on average, one hour per day on the phone
answering questions and providing information to interested
parties.”
Note: The thumbs-up are in response to the words
“Powered by Soybean Oil” printed on Leon’s Dodge pickup
truck. Address: Jefferson City, Missouri.
4374. Johannes, Kenlon. 1991. [Diesel pick-up truck].
SoyNotes: A Newsletter for MSA and MSMC Board Members

(Missouri). Oct. 25. p. 1.
• Summary: “Daphne has prepared an insert for the
December [1991] issue of Soybean Digest... It features
articles on the MSMC (Missouri Soybean Merchandising
Council’s) funding for the Moscow, Idaho, ofﬁce, the
soybean powered diesel pick-up and soy oil tanker
identiﬁcation projects.”
“Jennifer and I are expecting another girl late in
December or early January. That will be four for four for us.”
“Gunnar Lynum attended the District Bakers Convention
in Kansas City last week providing bakery posters and table
tents to interested bakeries and donut shops. Gunnar has also
been working on the SoyMark identiﬁcation project... One
company is already close to signing up to use the SoyMark
on its products. These two MSA projects were funded
through state coordination contracts through the American
Soybean Association from U.S.B.’s [USB] national checkoff
funds.”
“Several states are calling with collection problems and
calls from producers. Refunds [from the national soybean
checkoff program] will be high, especially at ﬁrst.” Address:
Jefferson City, Missouri.
4375. American Soybean Assoc. 1991. Soybean Association
facts: A partnership for progress (Leaﬂet). St. Louis,
Missouri. 1 p. Front and back. 28 cm.
• Summary: Contents: People and programs. Policy.
Domestic promotion. Research. International promotion.
Industry information.
“Soybeans represent the third largest cash crop in the
United States. Nearly 40 percent of U.S. production goes
into the export market, with Japan being the single largest
importer... 32,000 farmers are dues-paying members of
ASA.”
Soybean oil-based inks were ﬁrst used commercially in
1987. Today one-half of all daily U.S. newspapers have made
the switch to soybean oil ink. Address: P.O. Box 41-9200, St.
Louis, Missouri 63141-9200. Phone: 1-800-688-7692.
4376. Leviton, Richard. 1991. The duke of herbs [Dr. James
A. Duke of USDA]. East West. Sept/Oct. p. 66-72, 74, 76.
• Summary: Dr. James A. Duke, age 62, of the USDA, has
been ﬁnding scientiﬁc validation for botanical remedies for
25 years. He is one of the country’s leading experts on the
medicinal uses of plants. The author of ten botanical manuals
and 200 scientiﬁc papers, he is both an ethnobotanist (who
combs the anthropological literature of native peoples for
clues about traditional plant uses) and an economic botanist
(who ﬁnds new ways to use plants proﬁtably). His unique
computerized database of plants with medicinal qualities
(these plants are called phytomedicals; the database is
called Father Nature’s Farmacy or FNF) contains more than
20,000 records. His job, ofﬁcially, is to assess marginal
economic plants for their phytochemistry and potential
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beneﬁts for U.S. agriculture. He owns a personal 6-acre
Herbal Vineyard, 20 miles southwest of Baltimore, where
he conserves and cultivates phytomedicals. He advocates
solving the problem of global warming from the greenhouse
effect by reforestation of 100 million acres with medicinal,
pesticidal, and energy-producing crop plants. They would tie
up enough carbon dioxide to halt its increase and retard or
nullify greenhouse warming. 2,000 million acres in oil palms
could provide us with enough oil (50 billion barrels), which,
if properly converted to diesel fuel, could satisfy the world’s
energy needs renewably. When petroleum hits $50 a barrel,
plant-derived fuel alcohol will become competitive.
Born in 1929 near Birmingham, Alabama into a “very
poor” farm family, he soon became a self-taught botanist.
Since that time, his favorite retreat has been the woods. He
earned his PhD from the Univ. of North Carolina at Chapel
Hill, was drafted into the Army, then worked for 3 years at
the Missouri botanical gardens, where he immersed himself
in the tropical ethnobotany of Peru and Panama. In 1963
the USDA hired Duke to study the tropical plants of Puerto
Rico. Starting in 1965 he lived for 30 months in Panama,
living with the native people, eating their plants and taking
their medicines. From 1977-82 he worked for the National
Cancer Institute (NCI) studying botanical cancer cures. He
is married and his ofﬁce is right across the street from the
USDA National Agricultural Library in Beltsville, Maryland.
Why don’t pharmaceutical companies sell more natural
medicinal plant compounds? Because they cannot be
patented and made proprietary; they belong to the people.
“I lament that our government has abandoned the herbal
alternatives for the pharmaceutical ﬁrms and their synthetics.
I urge our government to sponsor research into safer,
cheaper, natural herbal alternatives,” Duke wrote in 1987.
“The wave of the future in medicine should be prevention.”
The NCI now has an exciting program to prevent cancer;
they will be telling people about such chemopreventives as
estrogenic compounds in soybeans.
Dr. Duke’s address: USDA Germplasm Services
Lab., ARS [Agricultural Research Service] B-001 R-133,
Beltsville, Maryland 20705. Phone: 301-344-4419.
Four different color photos show Jim Duke with plants.
Address: 111 Lake Shore Drive / Goshen, RR 1, Box 322B,
Williamsburg, Massachusetts 01096.
4377. Singletary, Lynda. 1991. Soy oil-based ink gives added
value to industry. Chemical Marketing Reporter. Nov. 4. p.
11-12.
• Summary: “When Stu Ellis (of the American Soybean
Association) found out last week that the 1,000th
company–500 in the last six months alone–had been licensed
to imprint the American Soybean Association’s trademark
on its products, he celebrated... To utilize ASA’s trademark,
ink manufacturers have to achieve formulations that are at
least 55 percent soy oil for newsinks, 40 percent for business

forms, and 20 percent and 10 percent for sheet and heat fed
printing, respectively.”
4378. Johnson, Dawn. 1991. Truck fueled by vegetable oil
travels 22.7 miles per gallon. Daily Dispatch and Argus
(Illinois). Nov. 14. p. B6.
• Summary: A photo shows a 1991 Dodge pickup truck with
“Powered by soybean oil” printed on the top front fender.
“The truck will be on display at the Soy Illinois Conference
in Springﬁeld,” which starts Nov. 23.
4379. Johannes, Kenlon. 1991. [Soy diesel pickup truck].
SoyNotes: A Newsletter for MSA and MSMC Board Members
(Missouri). Nov. 26. p. 1.
• Summary: “With all the activity around the MSMC
(Missouri Soybean Merchandising Council’s) soy diesel
pickup, I could do an entire SoyNotes about the interest the
University [of Missouri at Columbia] owned vehicle has
generated at events Tom and I have attended. It has taken
up a lot of our time but it has been worth it. Promoting
esteriﬁed soybean oil could be a full-time position... We have
been fortunate that the university has allowed us to use the
vehicle on a limited basis. I have included the brochure we
developed on the project and a couple of news articles.
“The pickup was a hit last week at the New Uses
Council Convention in Kansas City. The Associated Press
story came from that event. Ken Schneeberger and I took
Mr. Duncan, one of [USDA] Secretary Ed Madigan’s top
aides, to the airport during the convention to help ensure
the Secretary’s knowledge of the vehicle. Bill Ayres of
Interchem, the company esterifying the soy oil, announced
the company will be assembling a 2,000,000 gallon a year
plant in the Kansas City area soon.
“While driving the pickup back to Jefferson City from
Kansas City, I stopped at Hardees in Concordia. A local
farmer saw the pickup and asked me about it. He then asked
me to go with him to the local newspaper for a story and a
picture and to the local elevator for a visit. The manager and
the farmers were very upbeat and supportive of the project.
“Tom [Verry] then took the pickup to the Illinois
Bean Booster training day and the IL Soy Conference in
Springﬁeld [Illinois, the state capital] last weekend. I sent
Tom there to analyze Illinois’ volunteer training program
and annual conference, but he and the pickup became an
important part of their educational program and he ended
up giving many media interviews and answering a lot of
questions. All were supportive of the effort.
“As we attend and sponsor other events this winter, I
will do my best to get the University’s permission to use the
vehicle for them.
“Next Wednesday, December 4, I will be at St. Louis
Lambert Airport where Mayer Schoemel will announce a
joint project testing a 20% esteriﬁed soybean oil / 80% diesel
fuel blend in certain airport vehicles.
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“Gunnar Lynum has several companies very interested
in the SoyMark. Grocery store bakeries are the most
interested.”
Note: This is the earliest document seen (Oct. 2017)
stating that Interchem is making soy methyl esters–although
that term is not mentioned. Address: Jefferson City, Missouri.
4380. Tadlock, Betty. 1991. Soybean oil being used to power
diesel pickup. Concordian (Concordia, Missouri). Nov. 27.
p. 10.
• Summary: A photo shows Kenlon Johannes with his
special truck. A sign on the truck says it is powered by
soybean oil.
4381. Ferruzzi-Montedison, Novamont Subsidiary. 1991.
Diesel-Bi: The fuel that does not consume the world. The
chemistry of nature. n.p. 24 p. Nov. 18 cm. [Eng]
• Summary: An early, attractive, and very interesting
booklet, whose place of publication is not given. The “Bi”
in the fuel’s name is pronounced “Bee.” Contents: The
living chemistry. Diesel-Bi: a biofuel based on oilseeds
for diesel engines and heating systems. Diesel engine
tests. A new harvest with each year’s crop: the “Earthfriendly” biofuel. Properties. Diesel-Bi: a breath of fresh air.
Emissions. The most evident effect of Diesel-Bi: the total
elimination of sulfur dioxide. Novamont’s Diesel-Bi slows
down the build-up of carbon dioxide in the atmosphere
(it “contributes in no way to the greenhouse effect”). The
Diesel-Bi cycle. Biodegradability, safety, a high ﬂash point:
three fundamental reasons for the steady diffusion of DieselBi (the ﬂash point is 110ºC). August 19, 1991: start up of
the Zurich [Switzerland] experience [sic, experiment; ﬁve
city buses began using Diesel-Bi]. Map of Europe showing
sites of ﬁeld tests and vehicle types: Compegne and Rouen,
France. Kiel, Paderborn, Fulda, and Wuerzburg, Germany.
Gorgonzola and Castelmassa, Italy. Wien [Vienna] and
Wieselburg, Austria. Novamont is already producing DieselBi on an industrial scale in Europe, and extra capacity is
expected to come on stream during 1992.
4382. Graphic Arts Monthly. 1991. The seminal soybean:
DP&L is a technically skilled printer that is very concerned
with what it does to the environment. Nov. p. S3-S5.
• Summary: Danbury Printing & Litho, Inc., in Danbury,
Connecticut, employs 300 people and is known for its highquality work. The company uses soy ink.
4383. Johnson, Lawrence A. 1991. New uses for crops:
Opportunities or hype. Paper presented at Developing
Alternative Uses for Crops Meeting. 23 p. Held 13 Nov.
1991 at Highlander Inn, Iowa City, Iowa.
• Summary: In this narration to a slide show containing
60 slides, the author discusses grain amaranth, crambe,
soybeans, corn, soymilk, tofu, the Nichii Company, use

of agricultural products to replace petroleum-derived
products (such as ethanol, citric acid, lactic acid, lysine, and
detergents), degradable plastics, Henry Ford and his plastic
automobile parts (“Unfortunately, cheap petroleum caused
his effort to be abandoned in the 1950’s. Times have changed
and many are reexamining this opportunity using modern
technologies. Soy plastics may be more environmentally
friendly.”), biotechnology and soybeans, breeding soybeans
with soil similar to canola oil. Address: Professor-in-Charge,
Center for Crops Utilization Research, Iowa State Univ.,
Ames, IA 50011.
4384. Soybean Digest. 1991. Wearing of the bean? Nov. p.
17.
• Summary: An illustration shows a t-shirt with a colorful
design printed on the front. Printers Inc. in Franklin,
Kentucky, is now printing on clothing with soy-oil based ink.
“Tests on the 50% cotton, 50% polyester shirts have shown
the ink is color fast and fade resistant.”
4385. Sun Chemical. 1991. A turning point from Sun
Chemical: Soybean oil puts presses on a low-pollution diet
(Ad). Graphic Arts Monthly. Nov. p. S8-S9.
• Summary: “Just four years after introducing the world’s
ﬁrst commercially successful soybean oil printing ink, Sun
Chemical today offers vegetable oil inks and coatings for
virtually every printing process.”
4386. Truitt, Rosalind C. 1991. Ink: Research brings more
choices. Presstime. Nov. p. 27-28.
• Summary: John Irvin says that even though the St.
Petersburg Times “pays more for premium black rub-proof
soy ink, it is a good value. ‘It reclaims (in an ink-recovery
system) like a champ, offers quicker clean-up, cuts down
on web breaks and reduces the use of fountain solution,’ he
says. As for ‘mileage’ on the press, Irvin says the Times is
using about 11 pounds of ink per ton of newsprint, compared
with the 13 to 14 pounds of ink per ton required with the
low-rub formulation previously used. ‘Newspapers using
cheaper inks are just kidding themselves. In the long run,
you’re not saving money, and you have to put up with all of
the ill effects of the ink along the way.’” Address: Presstime
technology writer.
4387. Gavett, Earle E. 1991. Alternative diesel fuels from
oilseeds. Paper presented at Annual Agricultural Outlook
Conference, USDA, Washington, DC, Dec. 4. 5 p. [3 ref]
• Summary: In a barrel of crude oil, U.S. reﬁners recover
about 37% of the total as gasoline, 17% as diesel fuel, 4% as
jet fuel, and the remaining 42% as miscellaneous products,
mainly heavy residual oil.
Each year, the United States uses about 50 billion
gallons of diesel fuel. Of this, 3 billion gallons (6%) are
used on farms to power tractors, combines, trucks, and other
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farm equipment. Most of the remainder is used to move
commercial goods and people by truck, rail and barge.
The Clean Air Act (CAA) Amendments of 1990
“include a number of provisions that affect diesel fuel. These
provisions can have a signiﬁcant impact on farming and the
entire agribusiness sector. I will address them as they appear
in the Act.”
Sec. 217. Diesel fuel sulfur content. It must be
dramatically reduced by 1 Oct. 1993. Sulfur dioxide is one
of the main elements in smog. Sec. 222. Nonroad engines
and vehicles. Sec. 229 Clean fuel vehicles (includes gasoline,
diesel fuel, and alternative fuels such as methanol and
ethanol for diesel engines).
Sec. 231. Ethanol substitute for diesel (Also vegetable
oils as substitutes for diesel). “During the late 1970s and
early 1980s a signiﬁcant effort was undertaken by USDA,
with help from DOE and some land grant institutions, to
develop alternative fuels for diesel engines. We believed
farmers could produce their own fuel.” Early efforts using
unmodiﬁed vegetable oil were unsuccessful. Then came a
key development. “With limited USDA funding, University
of Idaho researchers developed a process where vegetable
oil (rapeseed oil) is reacted with an alcohol (methanol)
in the presence of a catalyst (potassium hydroxide). This
process is called transesteriﬁcation. Esterifying rapeseed oil
results in a highly acceptable diesel fuel substitute that we
can call Biodiesel. Only limited quantities of Biodiesel are
produced in this country at small pilot scale facilities such as
at the University of Idaho. The information was shared with
Austria. Discusses the growing use of biodiesel in Austria.
Note: This paper was also used as a news release on 4
Dec. 1991. Address: Consultant and Former Director, Ofﬁce
of Energy, USDA.
4388. Johannes, Kenlon. 1991. Missouri Soybean Day: Draft
agenda. Jefferson City, Missouri. 2 p. Dec. 19.
• Summary: The event will take place on Jan. 27-28, 1992 in
Columbia, Missouri, at the Holiday Inn Executive center. It
begins with a Missouri Soybean Association board meeting
at 1:00 p.m.
On Jan. 28: 7:00–8:30 SoyPAC Breakfast. 2:00–2:30
SPARC Fundraising auction. 3:50–4:00 Soy Ink, by Daphne
Baker. 4:00–4:45 Soy diesel truck, by Leon Schumacher,
Agricultural Engineering, Univ. of Missouri–Columbia.
Address: Jefferson City, Missouri.
4389. National Center for Agricultural Utilization Research.
1991. Regional Lab gets new identity as National Center
(News release). 1815 N. Univ. St., Peoria, Illinois 61604. 2 p.
Dec. 28.
• Summary: “Peoria, Illinois, Dec. 29–The U.S. Department
of Agriculture’s Northern Regional Research Center
ofﬁcially became the National Center for Agricultural
Utilization Research today with the unveiling of a sign

bearing the new name.” The 50-year-old center acquired its
new identity in part through the efforts of Representatives
Robert R. Michel and Edward Madigan, both Republicans
from Illinois, who worked to amend the 1990 Farm Bill
to make the Peoria facility the ﬁrst national agricultural
utilization research center in the United States. Richard
Dunkle, the center’s director, said “the three main objectives
of the National Center for Agricultural Utilization Research
will be increasing competitiveness of U.S. agriculture in
domestic and foreign markets through development of new
products and uses; developing methods to use crop materials
as renewable resources; and enhancing food quality and
safety.” Address: Peoria, Illinois.
4390. SoyaScan Notes. 1991. Nonfood industrial utilization
of soy oil, 1950-1985 (Overview). Dec. 30. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: According to USDA statistics, the main
industrial uses of soy oil in the USA are: Resins and plastics:
100 million lb in 1985. Peak year: 104 million lb in 1965.
Paint and varnish: 45 million lb in 1985. Peak year: 161
million lb in 1953.
Fatty acids: 27 million lb in 1985. Peak year: 42 million
lb in 1977.
Soap: The last year statistics were reported was 1960–
less than 500,000 lb.
Linoleum and oilcloth: The last year statistics were
reported was 1956–4 million lb.
Other inedible: 80 million lb in 1985, the peak year.
Total non-foot rose from 201 million lb in 1960 to 252
million lb in 1985.
4391. Graphic Arts Monthly. 1991. Myths about soybean
inks. Dec. p. 16.
• Summary: Soy inks are not 100% soy nor 100% natural.
Soy inks are not much easier to dispose of.
4392. Interchem (N.A.) Industries. 1991 Biodiesel
commercialization program: Background information.
Kansas. 7 p. Undated.
• Summary: Contents: Introduction. Biodiesel: Key features.
Fuel consumption. Fuel characteristics. Performance.
Emissions. Safety. Vehicle tests.
“Interchem (N.A.) Industries has initiated a major
commercial program to develop transportation and boiler
fuels from renewable resources in North America. Interchem
intends to commercialize a new diesel fuel based on methyl
esters of vegetable oil,...”
“Recognizing the U.S. legislative and regulatory
requirements that require the increasing use of alternative
fuels, Interchem has initiated a program of market
evaluation, on-road demonstrations and pilot production that
will lead to large scale commercialization of Biodiesel in
selected diesel fuel markets in the United States. Interchem
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intends to work with local and federal authorities to achieve
certiﬁcation of Biodiesel as one of the principal alternative to
petroleum based diesel fuel.
“Biodiesel is an alternative fuel made from renewable
agricultural feedstocks. It is made from vegetable oil and
methanol by a catalytic transesteriﬁcation process. The
preferred feedstock in the United States is soybean oil,”
while in Europe it is rapeseed oil.
Table V. Demonstration tests of biodiesel. Four
columns show location, authority, vehicles, and purpose. (1)
Columbia, Missouri, Univ. of Missouri, truck for emissions,
power, and fuel consumption. (2) St. Louis, Missouri. City
of St. Louis, 10 vehicles, trucks, fork lifts, compressor for
emissions, acceleration, general use. (3) St. Louis, Bi-State
Development Inc., municipal bus for emissions. (4) Grand
Forks, North Dakota, Univ. of N.D., 12 tractors for engine
wear, fuel efﬁciency. Also: Brazil, Austria (2), Switzerland.
Table VII: European carbon dioxide tax legislation. The
two columns show the country and type of “carbon tax.”
Germany: A carbon dioxide emissions tax of 0.10 DM
per liter will be applied to diesel fuel beginning in 1991.
Sweden: A carbon dioxide emissions tax will go into effect in
1991. Address: Kansas.
4393. Lewis, David L. 1991. Henry Ford and the magic
beanstalk. Paper presented to the Ontario Soybean Growers’
Marketing Board. 8 p. Dec. 6. At annual meeting held in
London, Onratia, Canada.
• Summary: Much of this interesting presentation are taken
from the author’s original and very authoritative book, The
Public Image of Henry Ford (1976, see p. 282-85). “Henry
Ford mostly is remembered for his Model T, mass production
methods and the ﬁve-dollar day which doubled his workers’
pay. But he should be equally remembered for his extensive
soybean experimentation and research into plastics, his last
great achievement and the work that delighted him more than
any other.
“Ford grew up on a farm near Detroit, and had a lifelong
interest in improving the lot of the farmer. As early as 1907
he experimented with a motorized tractor which he called
an “automobile plow.” During the ‘teens and ‘twenties he
designed and built the Fordson tractor.
“In early 1928, Ford became interested in a new
agricultural concept, farm chemurgy; that is, putting
chemistry and allied sciences to work for agriculture. The
auto king was chieﬂy interested in ﬁnding new industrial
uses for farm crops, although he also hoped to ﬁnd new ways
to use crops for food.
“In 1929 Ford established a laboratory in Dearborn and
began experiments to determine which plants or legumes
offered the most promise. After extensive research, he
decided in 1931–exactly 60 years ago–to focus attention on
the soybean.”
The author then presents an interesting and carefully

documented discussion of Henry Ford’s work growing
soybeans and testing soybean varieties in Michigan, soybean
plastics and the “plastic car,” contemporary media comments
on this car (see record for 1941), development of soybean
ﬁber Ford’s suit and tie made from soybeans (by 1938),
Ford’s unsuccessful attempts early in World War II to interest
the U.S. armed forces in making uniforms out of soybean
fabric, sale for the ﬁber fabrication process and machinery to
The Drackett Company, of Cincinnati [Ohio], in Nov. 1943,
work of Ford and Edsel Ruddiman with soyfoods.”Ford
also advanced his ideas about the soybean and chemurgy
with exhibits and a ﬁlm. In 1934, he planted a small plot
of soybeans and exhibited soybean processing machinery
in his company’s exhibit area at the Chicago World’s Fair.
Similar exhibits were shown at various state, regional, and
world’s fairs during the 1930s. In 1935 the Ford Company
produced and distributed Farm of the Future, a sound-slide
ﬁlm which illustrated Henry Ford’s views on the importance
of chemurgy.
“Ford’s frequent declaration, ‘soybeans will make
millions of dollars of added income for farmers... and
provide industry with materials to make needed things
nobody even knows about now’ was proved correct by the
passage of time.”
Today soybeans are still grown on Henry Ford’s former
Dearborn estate, Fair Lane. In fact, about 400 of the 2,300
Ford-owned acres surrounding Ford World Headquarters,
located adjacent to the Ford estate, are devoted to soybean
cultivation, a fact which amazes foreign visitors.
“Soybean cultivation does seem remarkable on property
valued at hundreds of thousands of dollars per acre. But
growing soybeans serves a practical purpose, according
to George Anderson, manager of corporate real estate for
Ford Motor Land Development Corporation. ‘It creates an
economic value and saves us from weed control,’ he says.
“Anderson, who monitors 255 million square feet
of Ford ofﬁce and factory space around the world, has a
sentimental attachment to the soybean ﬁelds remaining in
Dearborn.
“’You watch the wind gently blowing the ﬁelds, and it’s
like an ocean,’ he says. ‘When you see a soybean ﬁeld, it’s a
thing of beauty...’
“As for Henry Ford, through his experimentation, and
the publicity he gave it, he made a substantial contribution
to the increased utilization of the soybean. His work in this
ﬁeld, started when he was in his late sixties and carried
forward until he was 80 years of age, is the outstanding
achievement of his declining years. Even at 80, Ford found
boyish delight in helping to prove that there was industrial
and culinary magic in a beanstalk.
“All North Americans are beneﬁciaries of that magic,
most of all soybean growers and those allied with them.
If you and your Marketing Board ever designate a patron
saint, or wish to memorialize a Champion of the Soybean,
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may I respectfully suggest that you consider Henry Ford for
the honor. Were he alive, I’m sure that no other recognition
would please him more. I’m also sure that he’d come to your
ceremony in a soybean-derived car, wearing a soybean suit–
and expect every dish in our luncheon to be based entirely on
soybeans.”
Note: Prof. Lewis is now (Dec. 1992) ﬁnishing a new
book on the history of the Ford Motor Co. from 1956 to the
present. It is sort of a continuation of the 3-volume work
by Nevins and Hill (1954-1963). Address: Prof., School of
Business Administration (Room B3253), Univ. of Michigan,
Ann Arbor, MI 48109-1234. Phone: 313-764-9540.
4394. National Center for Agricultural Utilization Research.
1991. National Center for Agricultural Utilization Research,
Peoria, Illinois. Peoria, Illinois: NCAUR. 12 p. Dec.
Unpublished typescript.
• Summary: This organization was named the Northern
Regional Research Center prior to Dec. 1991. Contents:
Introduction: Purpose and mission of NCAUR, historical
(it was established by an Act of Congress in 1938 and the
building was dedicated in Oct. 1939; penicillin production
methods, USDA’s Agricultural Research Service (ARS)
culture collection, development of soy-based foods).
NCAUR research program: Bioscience, food and ﬁber
science, industrial products science, crop protection science
(pheromones, encapsulation of chemical herbicides and
insecticides in a starch matrix), science of natural toxins,
NCAUR in the twenty-ﬁrst century.
Talk with Linda Cooke, Information Div., NCAUR.
1992. Nov. 16. The Southern and Eastern Regional Research
Centers have not changed their names. The only national
center is in Peoria. Address: Peoria, Illinois.
4395. National Center for Agricultural Utilization Research.
1991. NCAUR mission statement and research units. Peoria,
Illinois: NCAUR. 6 p. Undated. Unpublished typescript.
• Summary: Four goals are identiﬁed, such as “Developing
environmentally acceptable value-added products and
uses from agricultural commodities and their byproducts.”
Three approaches are outlined “To facilitate and accelerate
commercialization of promising products and technology
emanating from the center’s R&D program.”
The organization is divided into 11 research units:
Bioactive constituents research unit (Richard G. Powell,
research leader). Biopolymer research unit (Richard V.
Greene). Fermentation biochemistry research unit (Rodney
J. Bothast). Food physical chemistry research unit (Edward
B. Bagley). Food quality and safety research unit (Timothy
L. Mounts). Microbial properties research unit (Cletus P.
Kurtzman). Mycotoxin research unit (John L. Richard). New
crops research unit (Robert Kleiman). Oil chemical research
unit (Marvin O. Bagby). Phytoproducts research unit
(Kenneth Eskins). Plant polymer research unit (William M.

Doane). Analytical chemistry support unit (James F. Cavins).
Address: Peoria, Illinois.
4396. Ralston Purina Company. 1991. Annual report to
shareholders. St. Louis, Missouri. 39 p.
• Summary: Net sales for the year ended Sept. 30,
1991, were $7,375,800,000, up 3.9% over 1990 sales
of $7,101,400,000. Net earnings for the year were
$391,900,000, down 1.2% from 1990 earnings of
$396,300,000.
Page 7 gives details on Protein Technologies
International, “the world’s leading producer of dietary soy
protein, ﬁber food ingredients and polymer products... Sales
and operating proﬁts were below the prior year principally
because of lower export sales volume [particularly to the
Soviet market].”
“In a recent signiﬁcant development, the United States
Department of Agriculture, in response to our petition, has
dropped the so-called ‘qualiﬁer’ label requirement for meat
packaging. The qualiﬁer required the statement ‘contains
soy protein’ on the front label of processed meat products
when our products were used... Also, the U.S. Food and
Drug Administration in November, 1991, in response to our
petition, recommended the modiﬁcation of methodology
for measuring protein quality as part of overall labeling
regulation changes.”
Photos show the following PTI products: Pro-Cote 400
Soy Polymer, Fibrim 1250 Soy Fiber, Supro 500E Isolated
Soy Protein, ProPlus 500F Vegetable Protein Product, and
Nurish 3000 Protein.
Page 17 gives business segment ﬁnancial information.
Sales of consumer soy protein products grew from $221.6
million in 1989, to a record $261.8 million in 1990, dropping
slightly to $255.0 million in 1991. Address: Checkerboard
Square, St. Louis, Missouri.
4397. Kirk-Othmer encyclopedia of chemical technology. 4th
ed. 22 vols. 1991-1997. New York, NY: Wiley Interscience. *
• Summary: Concerning lecithin: See volume 15. Table 7 (p.
204) is titled “Commercial lecithin potential from vegetable
oils.” The leading type of oil by far is soybean oil. World
production of the oil is 14,440,000 tonnes. It is composed
of 2.2% hydratable lecithin (by far the highest percentage
of any oil; corn oil is #2 with 1.2%). The lecithin yield is
361,680 tonnes. The second highest lecithin yield is from
rapeseed (93,700 tonnes).
Table 8 (p. 204) is titled “Lecithin production
worldwide.” There are three columns: Type, world capacity
in tonnes, and average sales price ($/kg). The ﬁve types
are: (1) Crude lecithin, 132,000, $0.62. (2) Deoiled lecithin,
12,000 tonnes, $4.40. (3) Phospholipid fraction PC 35, 1,000
tonnes, $7.48. (4) Phospholipid fraction PC 70, 600 tonnes,
$128.90. (5) Phospholipid fraction PC > 90, 50 tonnes,
$253.00.
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4398. Francese, Delia; Gamba, Giuseppe; Aroldi, Claudio;
Rocchietta, Claudio. 1991. Environmental effects and
economic viability of alternative diesel fuels from vegetable
oils. In: 1991. Proceedings of the Ninth International
Symposium on Alcohol Fuels, Firenze [Florence, Italy]. See
p. 984-87. [7 ref]
• Summary: “From 1989 to 1991 rapeseed oil methylester
has been successfully tested on ﬂeets of public urban
transportation vehicles, trucks, and agricultural machines.”
Diesel-Bi, a vegetable oil methylester, can be obtained
from different kinds of oils such as rapeseed, sunﬂower,
soybean, or palm. In Europe, rapeseed oil is mostly widely
used as a clean fuel.
A chemical formula shows that 1 molecule of
triglyceride + 3 molecules of methanol = 3 molecules
of methylester and 1 molecule of glycerine. Address:
Novamont, Milan, Italy.
4399. Janick, Jules. 1991. Center for Alternative Plant
and Animal Products: Programs in information exchange
and research. In: Jules Janick and James E. Simon, eds.
1991. New Crops. New York: John Wiley and Sons. xxi +
710 p. See p. 127-29. Proceedings of the Second National
Symposium, New Crops: Exploration, Research, and
Commercilization. Indianapolis, Indiana, 6-9 Oct. 1991. [7
ref]
• Summary: In 1990 Purdue University established a New
Crops and Plant Products Center to encourage crop diversity,
with the hope that a coordinated effort can overcome
obstacles to new crop development. Jules Janick of the Dept.
of Horticulture is the Center’s Director.
In 1990-92 one of the projects funded for the New Crop
Initiative was “Development of Edible Soybeans,” under
the direction of N.C. Nielsen and J.R. Wilcox of the Dep. of
Agronomy at Purdue. “Research on edible soybeans has been
aimed at exploiting specialty markets for export. Progress
has been obtained in characterizing lines with altered oil
content as well as improved ﬂavor for tofu production...”
Other new crops investigated by the Center include
pearl millet, winter canola, new essential oil crops, specialty
melons, basil, artemisia, etc. In 1990 Timber Press (Portland,
Oregon) published a book titled Advances in New Crops
edited by J. Janick and J.E. Simon. Address: Purdue Univ.,
1165 Horticulture Bldg., West Lafayette, Indiana 479071165.
4400. Janick, Jules; Simon, James E. eds. 1991. New
crops. New York, NY: John Wiley and Sons. xxi + 710
p. Proceedings of the Second National Symposium, New
Crops: Exploration, Research, and Commercilization. Held
6-9 Oct. 1991 at Indianapolis, Indiana.
• Summary: Contents: List of contributors [Directory].
Preface. Foreword. Part I: Policy & programs. Policy.

International developments. Regional developments.
Centers. Part II: Research & development. Exploration.
Biotechnology. Cereals and pseudocereals (Pearl millet,
amaranth, quinoa, blue corn, teff, wild rice, buckwheat).
Grain legumes (Lupin, white lupin, lentil). Forages. Oilseeds
(Canola, rapeseed, camelia, perilla, quinoa). Industrial crops
(Guayule, Chrysothamnus, jojoba, castor, fanweed, sweet
sorghum). Address: Purdue Univ., West Lafayette, Indiana.
4401. Oplinger, Edward S. 1991. Development of new
agronomic crops in the Midwest. In: Jules Janick and James
E. Simon, eds. 1991. New Crops. New York: John Wiley and
Sons. xxi + 710 p. See p. 92-94. Proceedings of the Second
National Symposium, New Crops: Exploration, Research,
and Commercilization. Indianapolis, Indiana, 6-9 Oct. 1991.
[3 ref]
• Summary: Concerning utilization research: “Much of the
new uses or value added research is being conducted on
more traditional crops,” especially maize, soybean, and small
grains. “Recent research at Wisconsin has demonstrated
the value of feeding unprocessed soybeans to dairy cows.
This resulted in a 25% increase in the state’s hectarage
and production in 1991, with the majority of the increase
being grown by ﬁrst time producers. Thus, for some
producers, soybean is a new or alternative crop in Wisconsin.
Development of soybean cultivars with reduced levels of
trypsin inhibitors is creating expanded feed uses for the
crop.”
“Signiﬁcant advances in the development of new
agronomic crops in the Midwest during the past 3-5 years
have occurred primarily with canola, white lupin, amaranth,
crambe, spelt, triticale, and wild rice.” A map (p. 94) shows
commercial production of alternative crops in the Midwest in
1991. Address: Univ. of Wisconsin.
4402. Putnam, Daniel H.; Oelke, E.A.; McCann, L. 1991.
Center for Alternative Plant and Animal Products: Programs
in information exchange and research. In: Jules Janick and
James E. Simon, eds. 1991. New Crops. New York: John
Wiley and Sons. xxi + 710 p. See p. 114-19. Proceedings of
the Second National Symposium, New Crops: Exploration,
Research, and Commercilization. Indianapolis, Indiana, 6-9
Oct. 1991. [7 ref]
• Summary: This Center has sponsored a number of
symposia on alternative plant and animal products, including
one titled “Soybean Utilization Alternatives” in Feb. 1988.
Other symposia have discussed shiitake mushrooms, grain
amaranth, prospects for lupins in North America, and herbs.
The Center has also sponsored the ﬁrst and second national
symposia on New Crops (Oct. 1988 and Oct. 1991). The
Center has compiled a comprehensive Alternative Field
Crops manual, which contains chapters on 50 alternative
ﬁeld crops from adzuki bean to vernonia.
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4403. American Soybean Association. 1991? The soybean oil
dust suppression system (Brochure). St. Louis, Missouri. 4 p.
Undated. 28 cm.
• Summary: Contents: Introduction. Conventional dust
control is expensive and incomplete. The soybean oil system
is more economical and more effective. No difference in
handling, storage or use of treated grain. Installing a soybean
oil dust suppression system. Calibrating the system (200 lb
of soy oil are used per million pounds of grain). Address:
P.O. Box 27300, St. Louis, Missouri 63141-1700. Phone:
314-432-1600.
4404. Peterson, C.L.; Korus, R.A.; Mora, P.G.; Madsen,
J.P.; Auld, D.L. 1991? The effect of fumigation and
transesteriﬁcation on injector coking. Moscow, Idaho:
Agricultural Engineering Dep., Univ. of Idaho. [5] p.
Undated. 28 cm.
• Summary: “A series of short term test cycles with a direct
injection CI [compression-ignition, or diesel] engine were
used to determine the relative merits of fumigation and
transesteriﬁcation in reducing injector coking problems that
occur with the use of vegetable oil fuels. A ﬁxed nominal
rate of 10% fumigation with propane was investigated in an
attempt to reduce injector coking with Oleic and Linoleic
Safﬂower oils. Variable nominal rates of 5, 10, and 15%
propane fumigation were used in an effort to reduce injector
coking with Winter Rape oil. The 10% propane fumigation
reduced injector coking caused by Oleic Safﬂower oil by
64%, to a level not signiﬁcantly different than diesel fuel.
10% fumigation did not signiﬁcantly reduce injector coking
caused by Linoleic Safﬂower oil. The 10% nominal rate of
fumigation reduced injector coking caused by Winter Rape
oil by 21%; the 15% nominal rate had no signiﬁcant effect,
and the 5% nominal rate increased coking.
“In one study, transesteriﬁcation of winter rape reduced
injector coking by 48% compared to the neat oil to a
level not signiﬁcantly different than the injector coking
experienced with diesel fuel. In a second study, each of the
methyl esters of oleic and linoleic safﬂower oils and winter
rapeseed were synthesized at room temperature.
“In short term torque tests the linoleic safﬂower ester
and rapeseed ester fuels had signiﬁcantly lesser and equal
amounts of injector deposits respectively than the diesel
fuel standard. Oleic safﬂower ester had signiﬁcantly more
deposits than diesel fuel. All fuels exhibited power and
torque characteristics similar to those of diesel fuel, with
the exception of the esters. The slight power and torque
decreases experienced with the ester fuels were expected
based on their decreased gross heat of combustion.” Address:
1. Prof. of Agricultural Engineering. All: Univ. of Idaho,
Moscow, Idaho 83843.
4405. Missouri Soybean Association. 1992. FY’92 budget.
Jefferson City, Missouri. 7 p. Jan. 3. Unpublished typescript.

• Summary: Contents: (1) Proposed budget: FY’91 [ﬁscal
year 1991] carryover, income ($795,449), expenditures
($746,180), balance. (2) MSA Chart of accounts, FY 1991
as of 3 Jan. 1992. Code 105 is the Soy diesel account name.
The budget for this item in 1992 is $22,000. The names
of 84 different accounts, each with a number, are listed.
(3) “Project: Soy van. Estimated start date: July 1, 1991.
Estimated completion date: June 30, 1993. Project manager:
Kenlon Johannes. Project status: New. Objective: Test
soybean oil as a practical alternative to diesel fuel. Increase
exposure of soybean promotions and efforts of MSA, MSMC
(Missouri Soybean Merchandising Council) and corporate
operators. Activities (7). 1. Purchase a van, suburban or
pickup with a diesel engine. Audience. Beneﬁt to soybean
growers. Estimated cost: $22,000. Other cooperators.”
4406. Johannes, Kenlon. 1992. [Soy diesel projects].
SoyNotes: A Newsletter for MSA and MSMC Board Members
(Missouri). Jan. 17. p. 1-2.
• Summary: “The Council [Missouri Soybean
Merchandising Council] funded two additional soy diesel
projects at their last meeting. One tests an 80% diesel, 20%
methyl soyate blend on vehicles at Lambert Airﬁeld [in St.
Louis] and the other project tests the same blend on public
buses operating in the greater St. Louis area.”
“Missouri and Kansas Checkoff and Association staff
helped man the USB booth at the AFBF Convention earlier
this week. The Council-funded, soy diesel pickup took up
both booth spaces rented; interest was high and Tom, the
UMC personnel and Interchem Industries (makers of the
methyl soyate) all answered many questions and did many
television and radio interviews. Note: A video of this event
was produced.
“The Council has decided to purchase their own
diesel pickup to promote and demonstrate methyl soyate
(soy diesel). They will be selecting the vehicle from bids
submitted by local Ford, GM and Chrysler dealers.”
“Daphne has been busy securing auction items for the
SPARC Vote ‘Yes’ Auction to be held on Soybean Day in
Columbia [Missouri], January 28.” Popular autographed
items were donated by the Kansas City Royals (baseball) and
Kansas City Chiefs (football) teams. Proceeds will be used
for the national checkoff referendum.
Note: This is the earliest document seen (Oct. 2017) that
mentions the term “methyl soyate” in connection with diesel
fuel made from soy oil. Address: Jefferson City, Missouri.
4407. Ferruzzi-Montedison. 1992. City of Florence [Italy]
to use Diesel-Bi to cut pollution emissions: FerruzziMontedison’s Novamont to construct plant at Livorno to
produce Diesel-Bi ecological fuel (News release). Milan,
Italy. 2 p. Jan. 22.
• Summary: “Milan, Italy–As of today Florence has been
added to the numerous Italian and foreign cities (such as
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Vicenza [Italy], Zurich [Switzerland], etc.) which are testing
Diesel-Bi in their public transportation systems. Diesel-Bi
is the new vegetable oil-based fuel developed by Novamont
(Ferruzzi-Montedison Group).”
It is “derived from vegetable oils extracted from soya,
canola and sunﬂower for use in diesel engines and heating
boilers which normally use diesel fuel.” Novamont’s plant
in Livorno could be completed by October with a production
capacity of 60,000 metric tons a year–assuming the
government authorization process is concluded shortly.
4408. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1992. Serial/
periodical. Crookston, Minnesota: AURI. Vol. 1, No. 1. Jan.
1992. Frequency: Quarterly.
• Summary: Preceded by AURI News (Crookston,
Minnesota), which (according to Cindy Green) was ﬁrst
published in about 1990 or 1991. Only about 3 issues were
ever published, none of them were dated, and no one seems
to have kept any copies. AURI News focused more on the
organization (AURI) and was primarily for internal and
local use, whereas Ag Innovation News focused more on the
innovators. AURI’s mission is to produce new products from
agricultural crops. Ideally these products will have added
value and be environmentally friendly. Address: P.O. Box
599, Crookston, Minnesota 56716. Phone: 612-223-8378.
4409. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1992. Cenex/
Land O’Lakes introduces corn, soybean-based surfactant
developed in partnership with AURI. 1(1):1, 7. Jan.
• Summary: The new product, named “Preference,” is a
non-ionic surfactant which is mixed with various herbicides
and applied by farmers to control weeds. Soy oil and corn
oil are used in place of petroleum. The product offers high
performance at a very competitive price. “Surfactants are
added to spray mixtures to improve the absorption and
effectiveness of foliar-applied insecticides, herbicides,
fungicides, and defoliants.”
4410. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1992. Minnesotans
attend New Uses Council meeting. 1(1):9. Jan.
• Summary: “AURI participated in the ﬁrst annual meeting
of the New Uses Council, a national coalition of groups
and institutions involved in research, promotion, and
commercialization of new non-food, non-feed industrial
uses of farm-grown commodities, held Nov. 19-21 in Kansas
City, Missouri.” Jeff Gaines, president of the National Corn
Growers Association, was elected chairman of the New Uses
Council Executive Committee.
4411. Assmann, David. 1992. The environmental impacts of
printing inks. Earth Island Journal Winter. p. 21.

• Summary: A solid environmentalist critique of soy inks.
“Inks have three major components: pigment, vehicle and
binder. The pigment contains the color, the vehicle (or base)
is a liquid that holds the pigment and allows it to be applied,
and the binder attaches the pigment to the paper. Most of
inks’ environmental impacts stem from the pigment and
vehicle materials.
“The U.S. uses about two billion pounds of printing inks
per year and most of this tremendous volume ends up in the
waste stream. Some 80 percent of ink ingredients are derived
from petrochemicals and inks contain signiﬁcant amounts of
toxic heavy metals. Although the use of lead and cadmium
(both known human carcinogens and neurotoxins) has
decreased dramatically over the past two decades, 3.8 million
pounds of lead and 22,000 pounds of cadmium were still
used in the production of inks in 1988, the most recent ﬁgure
that is available.”
“Pigments make up about 50 percent of total ink
composition by weight and commonly include nine heavy
metals: arsenic, barium, cadmium, chromium, copper, lead,
mercury, selenium and zinc... Arsenic, lead and cadmium
are known human carcinogens and neurotoxins. Copper and
zinc are deadly to aquatic life even in minute concentrations.
In humans, barium irritates the lungs and chronic exposure
damages the liver and heart. Selenium can cause lung
irritation and damage, liver damage and even lead to death.
Mercury is a human neurotoxin. Chromium is highly
carcinogenic.” Address: Editor of GreenLine, Conservatree
Paper Company’s environmental newsletter.
4412. Wyant, Sara. 1992. Commodity clips: Bright ideas for
new uses. Soybean Digest. Jan. p. 40.
• Summary: Secretary of Agriculture Ed Madigan announced
six new programs and ideas to accelerate the development of
new uses for farm crops in industrial products.
(1) Develop a plan to put more USDA resources into
research and development of nonfood, nonfeed uses this
year. (2) Review existing USDA programs to identify
existing opportunities for new uses of farm commodities.
(3) Seek close cooperation with industry throughout the
process.
(4) Speed up the establishment of an Alternative
Agricultural Research and Commercialization Center.
(5) Urge farm groups and land-grant universities to
support USDA in this renewed effort.
(6) Establish an award to recognize important
contributions.
4413. McMullen, Eric. 1992. Emissions standards promise
to change diesel technology: California is enacting tough
emissions standards for off-road vehicles. The EPA may
borrow some of the rules for a national policy. Here’s how it
could affect you. Farm Industry News 25(3):A28-29. MidFeb.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1558
• Summary: “Beginning in 1996, diesel engines of 175 hp
[horsepower] or greater sold in California must cut nitrogen
oxide (NOx) emissions by 52%. By 2001 those emissions
must be cut another 16%.” National standards are mandated
by the 1990 Clean Air Act. The Environmental Protection
Agency (EPA) “is working toward a Nov. 1992 deadline to
propose emission standards for diesel engines of 50 hp or
more.” Originally California was discussing much lower
levels of NOx and “requiring the use of alternative fuels (see
alternative fuels story) by 1999.”
4414. O’Neil, Tim. 1992. Schoemehl uses soybeans to fuel
campaign. Post-Dispatch (St. Louis, Missouri). Feb. 28. [14
ref]
• Summary: “Mayor Vince C. Schoemehl Jr. showed off
a pickup truck that burns soybean oil fuel Thursday and
promised to make farm-raised fuels ‘the centerpiece’ of
his economic program if he becomes governor.” The Ford
pickup, owned by the Missouri Soybean Merchandising
Council, is fueled by a blend of diesel fuel and soybean oil.
Address: Post-Dispatch Staff.
4415. Chemical Engineering Progress. 1992. Pollution
control drives new interest in biodiesel. Feb. p. 14.
• Summary: A good introduction. A table shows 4 pros and 2
cons of biodiesel.
4416. Inform. 1992. Germans design engines for vegetable
oil fuels (News release). Champaign-Urbana, Illinois. 2 p.
Feb.
• Summary: “Deym Handels’ GmbH of Eggenﬁed,
Germany, and Elsbett have modiﬁed the Mercedes OM 352
engine, as well as a number of other engines, to operate with
100% vegetable oil fuels.” These changes are said to “raise
torque by 30%, lower fuel consumption, help cut down on
emissions and make the operation virtually smokeless.”
4417. Wyant, Sara. 1992. Soy diesel cleans up. Soybean
Digest. Mid-Feb. p. 49.
• Summary: “At the St. Louis, Missouri, Lambert Airport,
as part of a 4-month test, street sweepers, a dump truck, a
forklift, a tractor and small trucks (10 vehicles in all) are
being fueled with a blend of 20% soy-bean-based diesel
(methyl soyate) and 80% diesel. Environmental beneﬁts: Soy
diesel is sulfur free; vehicles fueled with soy diesel emit less
particulates, hydrocarbons and carbon monoxide; nitrogen
oxide emissions are similar to those of conventional diesel;
soy diesel does not produce explosive air-fuel vapors. This
soybean oil fuel is produced by Interchem Industries of
Leawood, Kansas.”
4418. Buffalo Drummer (Wright County, Minnesota). 1992.
Soon drivers can ﬁll-’er up with new soybean diesel fuel.
March 2.

• Summary: The ﬁrst shipment of a an alternative to diesel
fuel, made from soybean oil, has been made–using a process
called esteriﬁcation. An ester is any class of compounds,
often fragrant, formed by the reaction between an acid and an
alcohol, usually with the elimination of water. The soybean
diesel process requires 160 gallons of reﬁned, degummed
soybean oil, which is then mixed with a combination of
methanol plus sodium hydroxide or potassium hydroxide
(the catalyst). After mixing for several hours, the mixture
must stand for 12 hours. Water is then run across the top to
collect excess catalyst and alcohol impurities. The yield is
160 gallons of biodiesel fuel.
4419. Washington Post. 1992. Obituaries: Agriculture author,
lecturer Wheeler McMillen dies at 99. March 6. p. C5 or
C5A.
• Summary: McMillen, was an editor of Farm and Fireside
from 1922 to 1939, then editor in chief of Farm Journal
from 1939 to 1955. He retired in 1963 and died on March 4
in Leesburg, Virginia, of cardiopulmonary arrest. A resident
of Lovettsville, Virginia, he was born on a farm near Ada,
Ohio. Note: His work with chemurgy is not mentioned and
his date of birth is not given–but it would be about 1893.
4420. Ferrell, John. 1992. Re: The death of Wheeler
McMillen. Letter to William Shurtleff at Soyfoods Center,
March 11. 1 p. Typed, with signature.
• Summary: “Wheeler McMillen [chemurgy pioneer]
died last week at age 99. His obituary was published in
Washington Post (March 6). I last saw him on his 99th
birthday in January. When I described the subject of my
article [Chemurgy and Henry Ford’s Vision of a Sustainable
Future], McMillen, who knew and admired Ford, responded,
“It was a good idea. It is still a good idea.” Indeed it is.
Note: John, a former archivist and researcher at the
National Archives, is writing a book on chemurgy. Address:
P.O. Box 66336, Washington, DC 20035. Phone: 202-6321178.
4421. Nebraska Soybean Development, Utilization and
Marketing Board. 1992. Meeting agenda. Jefferson City,
Missouri. 2 + 4 p. March.
• Summary: This meeting took place on March 17-18, 1992
at the Cornhusker Hotel, Lincoln, Nebraska. Soy Diesel was
on the agenda in four sessions. Present at dinner on March
17 were: John Campbell, AGP; Marc Berg, South Dakota,
American Soybean Association Board of Directors; Scott
Frederickson, ADM.
Attached is the following 4-page document (which see):
Requested report to United Soybean Board on Soy Diesel,
by Kenlon Johannes (March 1992). Address: Jefferson City,
Missouri.
4422. Davis, J. Michael; Sumner, Daniel A.; Vaughn, Eric.
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1992. Re: Upcoming biofuels workshop. Letter to Kenlon
Johnson [sic, Johannes], American Soybean Association,
1300 L St., NW Suite 950, Washington, DC, March 18. 1 p.
Typed, with signatures on letterhead.
• Summary: “The U.S. Department of Energy (DOE), the
U.S. Department of Agriculture (USDA), and the Renewable
Fuels Association are joining to sponsor a workshop,
“Technology for Expanding the Biofuels Industry,” planned
for April 21-22, 1992, in Chicago, Illinois.”
Note: This is the earliest English-language document
seen (Oct. 2017) that contains the word “Biofuels”
(regardless of capitalization), in connection with diesel
fuel made from soybean oil. Address: 1. Asst. Secretary,
Conservation & Renewable Energy, U.S. Dep. of Energy; 2.
Acting Asst. Secretary for Economics, USDA; 3. President,
Renewable Fuels Assoc. Phone: 261.
4423. Ferruzzi-Montedison. 1992. Ferruzzi-Montedison’s
Novamont announces ﬁrst U.S. ﬁeld test of Diesel-Bi
vegetable oil-based fuel in South Dakota–Senator Thomas
Daschle to launch test in Sioux Falls ceremony (News
release). New York, NY. 2 p. March 19.
• Summary: Novamont, a subsidiary of the FerruzziMontedison Group (based in Italy) “today announced initial
ﬁeld tests of its Diesel-Bi ecological fuel with the public bus
system of Sioux Falls, South Dakota.”
“The ﬁeld tests, scheduled to begin in April, involve
two buses which will use Diesel-Bi fuel exclusively for a
period of four months.” Production of the fuel for this project
“will take place in the United States and will be coordinated
by Central Soya Company, another Ferruzzi-Montedison
subsidiary, based in Fort Wayne, Indiana.” The process for
making Diesel-Bi “can utilize a number of vegetable oils
including soya, canola, and sunﬂower. Diesel-Bi can be
used in unmodiﬁed diesel engines...” It offers signiﬁcant
environmental and safety advantages, and is biodegradable in
the event of spillage.
“Ferruzzi-Montedison has the largest U.S. presence of
any Italian group with U.S. revenues in excess of $3.5 billion
and over 6,000 employees.” The names of the Group’s
leading U.S. subsidiaries are given.
Note: On March 20, this news release was faxed by Bill
Ayres (Interchem (N.A.) Industries, Inc., 8016 State Line
#101, Leawood, Kansas 66208) to Kenlon Johannes at the
Missouri Soybean Association.
4424. Johannes, Kenlon. 1992. [SoyDiesel]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
March 27. p. 1-2.
• Summary: “SoyNotes seems to have become a monthly
update rather than a two-week update because of the amount
of time I spend on SoyDiesel and, of course, other activities.
When time permits, I’ll increase its frequency again. My ‘in
box’ is literally a foot tall.”

“We have really had the opportunities to promote the
SoyDiesel concept and show off the pickup. Tom and I took
it to every district meeting and received newspaper, radio and
TV coverage. I returned from the U.S.B. meeting in Atlanta,
Georgia, this past week. A copy of the report I gave to the
promotion committee is enclosed. Currently, Missouri is the
focal point for SoyDiesel in the U.S. and, as I stated earlier, it
has been extremely time consuming but very productive. All
states’ staff will be discussing the issue in detail at the staff
conference in Atlanta May 4-7. I will give them an update
and we will chart a course of action coordinated by ASA
[American Soybean Association] / USB. Smith and Haroff is
preparing a SoyDiesel video news release. They shot video
when the 1992 Ford was in [Washington] D.C. and they are
receiving tape from Kansas City and St. Louis sources to pull
it all together.
“I hope you are reading and enjoying the Missouri
Soybean Bulletin, our supplement to the Soybean Digest.
Daphne has been coordinating with Smith and Haroff its
development and insertion into the Missouri edition of the
Digest. Also look for the next Soybean Farmer. It should be
mailed soon.”
For MSA: “April’s focus is Earth Day–Soybeans and the
environment.
“Interchem Industries’ Kansas City, KS methyl soyate
pilot plant is in operation and they are gearing up the plant
for full production of 3 million gallons a year. Ground
breaking / ribbon cutting for the plant is scheduled for May
1 with [USDA] Secretary Madigan and others invited. They
are also investigating a site in St. Louis for a plant, should St.
Louis’ interest in soyate continue.
“Our MSA membership count is very low–1,200... Susie
[Oberdahlhoff] reports the Missouri Chef Conference went
well. Over 350 chefs from the four chef chapters in Missouri
attended. Gunnar Lynum made a presentation about using
SoyOil.”
“One of the reasons I drove the truck to Washington
[DC] and Atlanta [Georgia], was to convince ASA and
U.S.B. to fund the Sunrider expedition. The effort was
successful as both have put SoyDiesel on the priority list and
they have agreed to fund this 2½ year around-the-world trip
by a SoyDiesel powered boat.”
Kenlon thanks Al Pell of the daily Ag Day television
show for showing the Missouri Dodge pick-up at the AFBF
show in Kansas City.
Note: This is the earliest English-language document
seen (Nov. 2017) that contains the term “SoyDiesel”
(regardless of capitalization), which refers to a blend of soy
methyl esters (made from soybean oil) and petroleum-based
diesel fuel. Address: Jefferson City, Missouri.
4425. Roetheli, Joseph C. 1992. Trip report–Biodiesel:
Ferruzzi, Milan, Italy–March 16, 1992. Letter to Daniel
Kugler, CSRS [Cooperative State Research Service] Ofﬁce
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of Ag Materials, March 27. 5 p. Typed, with signature on
letterhead.
• Summary: Contents: Background (FERTEC R&D unit
merged with Novamont on 1 Jan. 1992; Ferruzzi has a large
presence in the U.S.–Central Soya, Agriolet, Carmont, and
Ousimont). Biodiesel (“a proﬁtable venture for Novamont
in Western Europe because of tax forgiveness.” Example
of Austria and four tier tax system. Cost of biodiesel).
Alternative fuels. The biodiesel issue seems to reduce to
three basic questions: 1. What are the speciﬁc goals? 2.
What are the emissions? 3. How much is society willing to
subsidize biodiesel to obtain its beneﬁts? Address: Industrial
Oilseeds Program Manager, Special Programs–Ofﬁce of
Agricultural Materials, Cooperative State Research Service,
USDA, 342 Aerospace Center, Washington, DC 20250-2200.
4426. Ferrell, John. 1992. Mechanical cows and industrial
soybeans: Henry Ford’s vision of a sustainable future. 6 p.
Unpublished manuscript. [24 footnotes]
• Summary: Contents: Introduction. Making the cow
obsolete. Agricultural alchemy. War on waste. A new
generation of prophets. Farms and factories in a sustainable
future. “Ford was a contradictory personality. Although he
was not a vegetarian, he maintained that meat and milk were
unnecessary. He owned a choice herd of dairy cattle, but
considered dairy farming inefﬁcient.”
Later published in somewhat condensed form under the
title “Forgotten legacy: Henry Ford’s vision of a sustainable
future–An original environmentalist.” in EarthSave. 1992.
Spring & Summer. p. 15-17. Address: P.O. Box 66336,
Washington, DC 20035. Phone: 202-632-1178.
4427. Johannes, Kenlon. 1992. Requested report to United
Soybean Board on Soy Diesel. Jefferson City, Missouri:
Missouri Soybean Merchandising Council. 4 p. March.
• Summary: “Soy diesel is soybean oil with the glycerine
removed through a process called esteriﬁcation. It makes
an excellent fuel with no difference in performance
(same m.p.g. and power), only reduction in most harmful
emissions. Diesel engines can run on the fuel with no
modiﬁcations. The fuel is acidic rather than basic as diesel
fuel.”
“Esteriﬁcation involves mixing methanol with sodium
hydroxide, mixing that with vegetable oil and washing out

the glycerine with water. The resulting products are methyl
soyate and glycerine. Both are considered safe by the EPA
with no restrictions to their use or disposal.”
“Soy diesel is a bio-diesel. Bio-diesels are made
with any vegetable oil or animal fat through a similar
esteriﬁcation process.
“Bio-diesels are popular in Europe with tax exemptions
in many countries and its use is mandated in some water
recreational areas to stop fuel pollution in these areas.
“Bio-diesels are and will arrive in the U.S. rapidly. The
Missouri Boards and staff are trying to position soybean
oil as the leading oil in biodiesel application because of its
availability, lower cost, ease of use, and quality of fuel.” A
chronology of work with soy diesel by the Missouri Soybean
Merchandising Council (MSMC) from spring 1990 to March
1992 is given:
1990 spring–University of Missouri–Columbia (UMC)
publishes a paper on the use of vegetable oils as fuels but
fails to mention soybean oil as a potential feedstock.
1990 summer early–Kenlon Johannes, Missouri
Executive Director, begins calling UMC inquiring into
vegetable oil fuels, why soyoil was not mentioned in the
articles, and the possibility of MSMC’s funding of a UMC
project using soybean oil as a substitute for diesel fuel.
1990 Dec.–After several calls exchanging information,
Leon Schumacher of UMC Department of Ag Engineering
submits project to MSMC for consideration.
1991 Jan.–After revision, the MSMC agrees to fund a
one year project for $22,000 to test a diesel pickup burning
100% soybean oil [sic, soy methyl esters]. Original proposal
includes engine wear, power, and possibly emission tests.
1991 spring/summer–Leon Schumacher in search of
fuel for project locates Bill Ayres of Interchem Industries of
Leawood, Kansas, who agrees to provide esteriﬁed soybean
oil for the project.
1991 July–A 1991 Dodge diesel pickup with Cummins
engine running on 100% methyl soyate (testing feasibility of
running on the soyate) is purchased as the project begins.
1991 Dec.–20% soyate, 80% diesel fuel test on 10
vehicles at Lambert Airﬁeld in St. Louis, Missouri, begins;
MSMC provides soy diesel.
1992 Jan.–20% soyate, 80% diesel fuel test on selected
buses in the Bi-State (Greater St. Louis [in Missouri and
Illinois {Lyle Roberts and his people}]) area; MSMC
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provides soy diesel.
1992 Jan. Statewide City Demonstration Project;
providing fuels to other cities interested in doing
demonstration is funded.
1992 Feb.–MSMC purchases [its own] Ford F-250
diesel pickup for continued research and development.
1992 March–Cummins manufacturing ﬁnds about
efforts, contacts UMC and MSMC, and begins EPA cycle
emission testing and performance characteristics on 100%
fuel. This should cause the other diesel engine manufacturers
to join the efforts.
“The term ‘soy diesel’ needs to be deﬁned and
trademarked by ASA [American Soybean Association] or
MSA so it can be made available at no charge to those who
can appropriately use it.”
“A pilot plant is continuously producing methyl soyate
in a continuous ﬂow process in Kansas City, Kansas with
plans for ground breaking on a 2.1 million gallon per
year plant scheduled in early April. The estimated cost of
production is $1.25 to $1.50 per gallon.”
Note 1. This is the earliest English-language document
seen (Oct. 2017) that contains the terms “bio-diesel” or “biodiesels” (regardless of capitalization) in connection with
soy oil; it refers to a blend of soy methyl esters (made from
soybean oil) and petroleum-based diesel fuel.
Note 2. This document was faxed to the Nebraska
Soybean Association on 10 March 1992, says Kenlon
Johannes. He wanted them to see what was going on in
Missouri in the hope that they might get interested in soy
diesel. Kenlon adds (April 2007): In March 1992, his board
of directors in Missouri said: “This is getting big here. This
can’t be just a Missouri project. We need other soybean
boards and associations to join in the effort and to help in
funding projects.” Address: Executive Director, MSMC, P.O.
Box 104778, Jefferson City, Missouri 65110-4778. Phone:
(314) 635-6701 or 1-800-662-3261.
4428. Johnson, Lawrence A.; Myers, D.J.; Burden, D.J.
1992. Early uses of soy protein in the Far East, U.S.
INFORM (AOCS) 3(3):282-88, 290. March. [54 ref]
• Summary: A nice history of the subject based on a review
of the literature. Contents: Introduction. China–birthplace of
the soybean (industrial uses, chiang and miso, natto, tempeh,
soymilk, tofu, shoyu). Emergence of U.S. soybeans (early
soybean mills, ADM, Glidden). Chemical understanding
of soybean protein (major components/fractions). First
industrial applications (oil and meal, paints). Soy proteinbased plastics (Henry Ford). Chemurgic movement (U.S.
Regional Soybean Industrial Products Laboratory, Northern
Regional Research Center, Glidden). Soy protein adhesives
(I.F. Laucks). Paper coatings and sizings (Glidden). Soy
ﬁber spinning (Ford, Azlon, Drackett). Other industrial uses
(fertilizers, soy foam for ﬁre ﬁghting, Spraysoy “sticker and
spreader”). Address: Center for Crops Utilization Research,

Iowa State Univ., Ames, Iowa 50111.
4429. White, John G. 1992. Designing a cleaner diesel: A
soybean oil additive makes this high-performing new fuel
burn cleaner. Farm Industry News. March. p. 19.
• Summary: Last month Interchem Industries of Leawood,
Kansas, launched its biodiesel fuel, which is made by
blending diesel fuel with methyl esters of soybean oil,
methanol, and a proprietary catalyst. The product is a blend
of 20% methyl ester and 80% No. 2 diesel fuel. Lee Derr,
president of Interchem, says this Biodiesel can reduce
particulate emissions by 75%. Derr says a plant with the
capacity to make “2 million gallons of Biodiesel came on
line in February [1992] near Kansas City.”
Photos show: (1) A Dodge Ram, with “Powered by
Soybean Oil” written on the top front fenders. (2) A service
vehicle at the St. Louis airport, in which the new fuel is
being tested.
4430. Chemical Marketing Reporter. 1992. Vegetable oils
play role in alternative fuels industry. April 6. 5, 11.
• Summary: “Biodiesel fuel, an alternative diesel made from
esteriﬁed vegetable oils, is being tested in city buses in Sioux
Falls, South Dakota. Novamont, North America, a FerruzziMontedison subsidiary, will supply ‘Diesel-Bi,’ fuel for two
buses for the next four of ﬁve months.” Biodiesel is made
by reacting crude vegetable oil and methanol in the presence
of a catalyst to yield methyl ester. Both soybean oil and
rapeseed oil will be used in the tests.
4431. Johannes, Kenlon. 1992. Various national and regional
energy and bio-fuel shows and events for 1992. Jefferson
City, Missouri. 1 p. Unpublished typescript. April 8.
• Summary: Lists the date, event and location for nine events
from April 21-21 to Oct. 6-9. Address: Executive Director,
Missouri Soybean Merchandising Council, P.O. Box 104778,
Jefferson City, Missouri 65110-4778. Phone: (314) 6356701.
4432. Kennedy, Mike. 1992. Plant to transform soybean oil
to fuel will be built in KCK [Kansas City, Kansas]. Kansas
City Star (Missouri). April 27. p. B2. Metropolitan section.
• Summary: At Kansas City’s Earth Day celebration, Sunday
[April 26], at Penn Valley Park, Interchem Industries, Inc.,
based in Leawood, Kansas, announced that it plans to make
diesel fuel from soybean oil in Kansas City, Kansas.
Bill Ayres, executive vice president of Interchem, said
the “biodiesel” fuel creates less pollution when burned
and requires no engine modiﬁcation. “You just pour it
in your tank,” and drive away. With Ayres were Thomas
Verry, director of ﬁeld services for the Missouri Soybean
Merchandising Council [MSMC], and Vince Schoemel,
mayor of St. Louis.
Schoemel, a Democrat, who is running for governor of
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Missouri, said he strongly supports use of alternative fuels to
reduce pollution and reliance on foreign energy, and to create
jobs.
Ayres said Interchem planned to break ground Friday
for the plant, which will have a capacity of 3 million gallons
per year of “soy diesel fuel.” It will be built near Third and
Lyons streets in Kansas City, Kansas. In January [1992],
Interchem opened a demonstration plant in Kansas City,
Kansas, that produces the soybean fuel. The Missouri
Soybean Merchandising Council has provided funding to do
research on the soybean diesel fuel.
Interchem’s biodiesel sells for about $1.50 per gallon,
compared with about $1.00 for regular diesel. Ayres added,
that as the federal government begins enforcing more
stringent clean air standards, biodiesel could become more
economical.
Verry (of MSMC) said that converting soybean oil into
diesel fuel is a way to reduce the glut of oil that is now on
the market. So, farmers are excited about this project.
In 1989, Interchem changed its name from Pyrotech
Inc. Besides its Leawood ofﬁce, Interchem has an ofﬁce in
Vancouver, British Columbia, Canada.
4433. Wichita Eagle (The) (Kansas). 1992. Ag briefs. April
28. p. 8B. Business / Farm section.
• Summary: Interchem Industries of Leawood, Kansas,
will start construction this week on a plant in Kansas
City, Kansas, to make diesel fuel from soybean oil. It is
expected to produce 3 million gallons a year of the so-called
“biodiesel,” which will sell for about 50% more than regular
diesel fuel.
4434. Issues in Sustainable Agriculture (Columbia,
Missouri). 1992. Calendar. March/April. [Eng]
• Summary: This newsletter is produced by the Center for
Sustainable Agricultural Systems, 226A Mumford Hall,
University of Missouri–Columbia, Columbia, MO 65211.
On May 28 a seminar titled “Biodiesel: Potential for
rural community development” will take place. Call John
Ikerd for more info.
Note: A subsequent leaﬂet states: “Biodiesel from oil
seed crops: Potential impacts of sustainable development on
rural communities–A potentially important new technology
for Missouri. By: (1) Dr. Franz Parrer, manager of a
cooperatively-owned, small-scale biodiesel ﬁrm in Austria.
And Don Van Dyne, agricultural economist, Univ. of
Missouri–Columbia. 11-12 a.m. 217 Mumford Hall.”
4435. Johnson, Lawrence A.; Meyers, D.J.; Burden,
D.J. 1992. Soy protein’s history, prospects in food, feed.
INFORM (AOCS) 3(4):429-30, 432, 434, 437, 438, 440, 44244. April. [54 ref]
• Summary: “This is the second part of a review that
chronicles the individuals and the historical and economic

factors noteworthy in the development of soy protein as
food and feed ingredients.” Contents: Introduction. Early
Western food uses (whole and defatted soy ﬂour, enzymemodiﬁed isolated soy proteins as whipping agents, whipped
toppings, cereal-soy blends). Soy ﬂour and grits. Protein
concentrates and isolates (Grifﬁth Laboratories, Central Soya
Co., Mead Johnson and Co., Central Soya). Dairy analogs
(Dr. Harry W. Miller, Loma Linda Foods, Mull-Soy and
Borden, Vitasoy, Edensoy, Worthington Foods and Soyamel,
Prosobee and Mead Johnson, Rich Products and Chill-Zert,
Tofutti). Spun ﬁbers (Robert Boyer and the Ford Motor Co.,
Temptein, Worthington Foods, Bontrae, Bac*O’s, Bac-OBits, Miles Laboratories, Morningstar Farms). Textured soy
protein and meat analogs (W. Atkinson, ADM and TVP,
General Mills and frozen Bontrae, the U.S. School Lunch
Program). Nutritional advances in soy products. Today’s
world soybean and soy protein production (consolidation
among manufacturers of modern soy protein ingredients:
ADM, Cargill, Central Soya Co., Protein Technologies
International, A.E. Staley Mfg. Co.). Future of soy protein
products.
Tables show: (1) Soy meal consumption in the USA by
type of animal: Poultry 41.1% of total 18.9 million metric
tons, swine 27.4%, beef cattle 9.0%, dairy cattle 9.0%, other
livestock 9.5%, human food 3.2%, industrial 0.5%. Thus,
industrial (nonfood, nonfeed) uses for soybeans presently
comprise no more than 0.5% of the protein produced from
soybeans grown in the United States. (3) U.S. companies
supplying protein in 1948-50 versus 1990 (industrial and
edible ﬂours, concentrates, and isolates). 23 companies then
vs. 5 in 1990.
Note: Talk with Ed Milligan of EMI by phone. 1992.
May 5. This article contains some misleading information.
It refers to an article by Ken Becker written in 1971. In
1958-59 USDA developed a laboratory prototype of ﬂash
desolventizing. In 1959 they contacted EMI corporation in
Des Plaines to commercialize the ﬂash desolventizing system
for production of light-colored, edible soybean ﬂakes, for soy
ﬂour and grits, with a maximum PDI (protein dispersibility
index). At that time Ed Milligan was just a newly hired
member EMI, which undertook the project. Ed designed and
installed the world’s ﬁrst commercial ﬂash desolventizing
system for Honeymead Products Corp. in Mankato,
Minnesota, in 1960. Note that this system was used to make
food, rather than feed. All but 2 systems have been used
exclusively to make foods. All such systems produce a ﬂake
with a very light color and controlled PDI, whereas a DT
(desolventizer-toaster) produces a golden colored ﬂake. He is
leaving for India in a few weeks to commission EMI’s 22nd
such unit. He has designed, installed, and started every one
of the 22. Address: Center for Crops Utilization Research,
Iowa State Univ., Ames, Iowa 50111.
4436. Missouri Soybean Bulletin (Missouri Soybean
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Merchandising Council). 1992. SoyDiesel truck stops at
White House. April. p. 1, 4. Supplement to Soybean Digest.
• Summary: “Missouri’s SoyDiesel-powered pickup recently
took its message of homegrown environmentally friendly
fuel to 1600 Pennsylvania Avenue. After truck stops in
St. Louis [Missouri], Springﬁeld [Illinois] and Columbus
[Ohio], the 1992 Ford diesel-powered pick-up stopped in
Washington as part of a tour to promote SoyDiesel that was
developed right here in Missouri.
“White House Counsel C. Boyden Gray was driven
around the White House grounds. Gray is a longtime
advocate of alternative fuels.” Four environmental beneﬁts of
SoyDiesel are listed. According to Bill Ayres, Vice President
of Interchem Industries (Leawood, Kansas), “this type of fuel
is already being used extensively in Europe and is known as
BioDiesel.”
A photo shows the pickup in front of the White House. A
map shows the route to Washington, DC. Address: Jefferson
City, Missouri. Phone: (800) 662-3261.
4437. Johannes, Kenlon. 1992. Re: Soy fuel advisory
committee. Letter to QSSB’s [Qualiﬁed State Soybean
Boards] and USB [United Soybean Board], May 12. 2 p.
Typed, with initials on letterhead.
• Summary: “An organizational meeting for the Soy Fuel
Advisory Group will be held after the May 20, 1992 deadline
for submission of the request for proposals (RFP’s) for a
master SoyDiesel plan.”
We will meet “at the St. Louis Mariott West Hotel (near
the American Soybean Association’s ofﬁce) The group will
review the RFP’s submitted and plot a course of organization
and action.
“Please return the enclosed form to the Missouri ofﬁce
by May 22, 1992 to indicate your interest in the effort.
If “you are interested in contributing to the start-up
group, you will need to advise me of your current projected
dollar commitment and farmer and staff representatives to
the group. You can decide to join the group at a later time,
but will miss out on the selection process.”
Attached is a form titled “Soy Fuel Advisory Group,”
ﬁlled out by the Oklahoma Soybean Association and
Commission. Jim Blaauw will be their staff representative.
Address: Executive Director, MSMC, P.O. Box 104778,
Jefferson City, Missouri 65110-4778. Phone: (314) 635-6701
or 1-800-662-3261.
4438. Madison, David P., Jr. 1992. Re: Concern over use
of rapeseed or canola as a feedstock for biodiesel. Letter to
Roger Mitchell, Dean of the College of Agriculture..., Univ.
of Missouri–Columbia, Columbia, MO 65211, May 15. 2 p.
Typed, with signature on letterhead.
• Summary: “Soybean farmers are spending a great deal of
time and money to position SoyDiesel as the biodiesel of
choice.” Soybeans are the number one cash crop grown in

Missouri at this time. Not much canola / rapeseed is grown
in Missouri. “The ability of a corporation in Austria to
provide farmers with feed and fuel from their raw materials
(rapeseed) may raise false expectations to producers... and
may not be practical.” “We ask for a common sense approach
to this problem at this time.” Address: President, Missouri
Soybean Assoc., P.O. Box 104778, Jefferson City, Missouri
65110-4778. Phone: (314) 635-3819 or 1-800-662-3261.
4439. Johannes, Kenlon; Oberdahlhoff, Susie. 1992. Re:
Table top displays. Soy Diesel samples. Letter to QSSB
[Qualiﬁed State Soybean Board] executive directors, May
19. 2 p. Typed, with initials on letterhead.
• Summary: Each is described and prices are given. Attached
is an order form (provided by Interchem) with an illustration
of the container to hold Soy Diesel samples. On one side will
be printed the same of the state and SoyDiesel. Address: 1.
Executive Director; 2. Director of promotion / education.
Both: MSMC, P.O. Box 104778, Jefferson City, Missouri
65110-4778. Phone: (314) 635-6701 or 1-800-662-3261.
4440. Hansen, Betty; Johannes, Kenlon. 1992. Re: Midwest
Association of State Departments of Agriculture [MASDA]
Meeting. Letter to QSSB state association’ executive
directors and SoyDiesel Project Managers for IL, IN, IA,
KS, MI, MN, MO, NE, ND, OH, SD, and WI, May 20. 5 p.
Typed, with initials on letterhead.
• Summary: The Missouri Soybean Merchandising Council
(MSMC) has been working on a SoyDiesel project for this
meeting to be held on 19-22 July 1992 in Rapid City, South
Dakota. The MSMC will sponsor the tour buses burning a
SoyDiesel blend for their tour on July 21. “Since your state
is one of the twelve listed [as a member of MASDA; Illinois,
Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota, Wisconsin],
we would like you to be part of the sponsoring group.
Central Soya would provide the fuel. If you contribute, your
state would receive proper signage and recognition.
Materials we have received so far on the event are
enclosed [4 pages of attachments]. The cost will be
approximately $350 per state. Address: 1. Executive
Director; 2. Director of promotion / education. Both: MSMC,
P.O. Box 104778, Jefferson City, Missouri 65110-4778.
Phone: (314) 635-6701 or 1-800-662-3261.
4441. Johannes, Kenlon; Verry, Tom. 1992. Re: Soy Diesel
display. Letter to QSSB state associations’ executive
directors and SoyDiesel project managers, May 20. 2 p.
Typed, with initials on letterhead.
• Summary: “We have developed a SoyDiesel Display for
use in elevators, extension ofﬁces, post ofﬁces, county farm
bureaus, equipment dealerships, etc. A picture is enclosed.
“Each display will cost approximately $12-15 if the
minimum amount of 1,000 is ordered.” Two slightly different
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color photos show a tube running from ﬂask (above a ﬁeld
of soybeans) into the gas tank of a truck. The ﬂask and tube
are ﬁlled with yellow SoyDiesel fuel. Address: 1. Executive
Director; 2. Field services director. Both: MSMC, P.O. Box
104778, Jefferson City, Missouri 65110-4778. Phone: (314)
635-6701 or 1-800-662-3261.
4442. Chicago Tribune. 1992. Transportation: Bean machine
(Photo caption). May 24. p. 8.
• Summary: A photo (by David Klobucar) shows Brian
Peterson stepping out of Sunrider, a Zodiac Hurricane
inﬂatable boat, 24 feet long. It’s motor “uses diesel fuel made
of soybean oil” [sic, actually soy methyl esters]. Peterson
was recently in Chicago, Illinois, to promote his upcoming
circumnavigation of the planet in Sunrider, starting July 4.
On the two-year trip, he will promote alternative fuels.
Note: This is the earliest document seen (Oct. 2017) that
mentions Sunrider.
4443. Keck, Cail C. 1992. Biofuels prove their power:
Researchers are ﬁnding ways to make 100 percent ethanol
and soy-based diesel fuel more practical. Ohio Farmer. May.
p. 16.
• Summary: A large photo shows Kenlon Johannes,
executive director of the Missouri Soybean Merchandising
Council, checking the engine oil of the soy diesel-powered
Ford pickup truck purchased with soybean checkoff funds.
On top of the front fenders is printed: “Powered by soybean
oil. Cleaner burning–renewable.”
4444. Kinzel, Bruce. 1992. Protein-rich edible coatings for
food: And biodegradable, as well, when used as packaging.
Agricultural Research (USDA) 40(5):20-21. May.
• Summary: Frederick F. Shih, a chemist at the USDA’s
Agricultural Research Service (ARS) Food and Feed
Processing Unit, Southern Regional Research Center, New
Orleans, Louisiana, has found a way to make a plasticlike
material from soybean protein isolate or concentrate. Shih’s
process differs from a 1940’s process for plastic auto
bodies that simply incorporated soybean ﬂour in phenol
formaldehyde plastic. Shih’s ﬁlms are edible; the freshness
of an apple slice can be preserved by dipping it into a
soybean protein solution. Address: ARS.
4445. Johannes, Kenlon. 1992. SoyDiesel questions and
answers. Jefferson City, Missouri. 3 p. June 1. 28 cm.
• Summary: Very well done and informative! The questions
are: 1. What is SoyDiesel? (“SoyDiesel is soybean oil
with the glycerine removed through a process called
transesteriﬁcation. It makes an excellent fuel (methyl
soyate) with no difference in performance (same m.p.g.
and power),...”). 2. How is it made? 3. Why not use ethanol
instead of methanol? 4. What is biodiesel? 5. How popular is
biodiesel? 6. Why promote SoyDiesel in the U.S.? 7. Isn’t it

more expensive [than regular diesel]? 8. Why would anyone
use higher priced soybean-based fuel? 9. Why should they
use biodiesel when natural gas and other clean sources are
available? 10. What environmental advantages are there?
11. What projects are taking place now? 12. Where is the
fuel being made? (“In the U.S., a pilot plant owned by
Interchem Industries is producing methyl soyate in Kansas
City, Kansas. A full scale plant by Interchem is under
design...”). 13. When will it be available at the pump? 14.
How is the [soybean] checkoff involved in this? 15. What
can I do? Address: Executive Director, Missouri Soybean
Merchandising Council, P.O. Box 104778, 1907 Williams
St., Jefferson City, Missouri 65110. Phone: (314) 635-5122.
4446. SoyaScan Notes. 1992. New Trend: U.S. natural- and
health food magazines, product packaging, and company
letterheads are now being printed on recycled paper with soy
ink (Overview). June 2. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Examples: Whole Foods (by June 1992).
4447. Johannes, Kenlon. 1992. Re: Soy Fuels Advisory
Committee. Letter to National Soy Fuels Advisory
Committee, QSSBs, USB, state associations, ASA, NOPA,
June 8. 1 p. Typed, with initials on letterhead.
• Summary: “An update on the status and activities of the
Soy Fuels Advisory Committee is as follows:
“1. The committee met on May 29, 1992 at the Marriot
West Hotel in St. Louis. Those QSSBs attending as members
with farmer and staff representatives included Iowa, Illinois
and Missouri. Indiana and USB were observers.
“2. It was decided QSSB representative membership
required a minimum commitment of $10,000, but larger
commitments will be needed to enact plans. Any smaller
contributions would allow participation but no vote on
actions. All meeting travel expenses for farmers and staff are
to be paid by the individual members.
“3. Ten proposals were received and four companies
were selected to resubmit and present the plan of attack for
SoyDiesel at a June 19, 1992 meeting in St. Louis (agenda
enclosed).”
“4. Missouri will coordinate the committee through its
ofﬁce in Jefferson city, relieving the USB of its coordinating
responsibilities. Gary Ellington from Missouri was elected
chairman of the committee.
“5. Members so far include Iowa, Illinois, Missouri
and Nebraska. Those considering and may join later include
South Dakota, Kansas, Minnesota, Ohio, Indiana, Kentucky,
Mid-Atlantic, and the American Soybean Association-USB...
Copies of the proceedings were taken by Jim Palmer for
USB and will be sent to appropriate individuals later.”
Note: This is the earliest document seen (Oct. 2017)
concerning the Soy Fuels Advisory Committee which, by
Sept. 1994, would be renamed the National Biodiesel Board
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(NBB). Address: 1. Executive Director, MSMC, P.O. Box
104778, Jefferson City, Missouri 65110-4778. Phone: (314)
635-6701 or 1-800-662-3261.
4448. Erhan, Sevim Z.; Bagby, Marvin O. Assignors to the
USA as represented by the Secretary of Agriculture. 1992.
Vegetable oil-based printing ink. U.S. Patent 5,122,188. June
16. 7 p. Application ﬁled 3 May 1990. [24 ref]
• Summary: “Summary: Printing inks, which do not
require any petroleum-derived component, are prepared
from vegetable oils by heat bodying the oils to within a
speciﬁed viscosity range. The process is easily tailored to
give products having viscosity, tackiness, ruboff resistance,
and color density properties which meet or exceed industry
standards. The inherent light coloration of the vehicles
permits formulation into colored inks having substantially
reduced pigment levels.”
“Example 1: Alkali-reﬁned soybean oil (300-1600 ml)
was placed in a 0.5-2 L four-necked reaction ﬂask equipped
with a ‘Jiffy Mixer’ stirrer. The oil was heated at 330º±3ºC.
under a nitrogen atmosphere from 1-2.5 hrs until the desired
viscosity in the range of G (1.65 P) to Y (17.6 P) on the
Gardner-Holdt Viscosity Scale was reached. The soybean oilbased vehicles prepared by this procedure were designated
‘SOY 1 (a1)’. Individual viscosity values are given in Table
V below.” Address: 1. Peoria, Illinois; 2. Morton, Illinois.
4449. University of Missouri–Columbia. University
Extension. 1992. Second MU diesel pickup headed for ﬁeld
day circuit (News release). Columbia, Missouri. 2 p. Back to
back. June 22. 28 cm.
• Summary: “Columbia, Missouri–A second soybean oil
powered pickup truck from the University of MissouriColumbia will soon be out on the road. This one will be
towing a soybean oil powered tractor.” Powered with
esteriﬁed soy oil, it will be visiting county fairs and ﬁeld
days this summer. Leon “Schumacher has a three-year
$157,000 grant from the Missouri Soybean Merchandising
Council to study the use of soybean oil in diesel engines. A
year ago the council gave a $22,000 grant to sponsor a truck
used by Missouri Foundation Seed at the MU South Farm.
That truck was also widely shown around the state.
A list of stops in Missouri already scheduled is given.
4450. Johannes, Kenlon. 1992. [SoyDiesel]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
June 25. p. 1.
• Summary: “It’s difﬁcult to express how busy things have
become. The Council decided at their last meeting that
Missouri needs to continue as the leader in the SoyDiesel
effort. This means our ofﬁce will continue to answer and
respond to SoyDiesel questions and coordinate the national
effort. Depending on the day, I’m spending one-third to twothirds of my time on SoyDiesel.

“Industry and the SoyMark–Amber & Co. Telecookies,
Independence, Missouri, has joined the ranks of promoting
the SoyMark on their cookie products... Desperado Food
Company, Kansas City, recently agreed to use the SoyMark
on their packages of Blue and Yellow Tortilla chips.” Susie
Oberdahlhoff is working with these companies. Address:
Jefferson City, Missouri.
4451. Ontario Soybean Growers’ Marketing Board
Newsletter. 1992. Printed with soy ink. June. p. 2.
• Summary: “The Ontario Soybean Growers’ Marketing
Board has initiated the ‘Soyseal’ program in Canada. With
the American Soybean Association permission the Soybean
Board has modiﬁed the U.S. soyseal logo into a distinctive
Canadian logo. The logo is to be used for non-food uses
of soybean oil. Industrial applications such as soyoil inks,
lubricants, emulsions and dust suppressants are just a few of
the applications. The soyseal is distinct from the Soymark
(featured in our last newsletter) but is meant for parallel
applications in the non-food or industrial sector.
“The Board has already been approached for copies of
the logo which will be displayed on product package labels
printed with soyoil ink. Soyoil inks are environmentally
friendly, less toxic and have numerous other beneﬁcial
aspects over petroleum-based inks. The Board is petitioning
both levels of governments to formulate policies to have all
their printed material done with soyoil ink.
“The logo will mostly appear in all black ink, as printed
above, but some applications may have the maple leaf and
oil droplet outlined in red.” Address: Box 1199, Chatham,
ONT, Canada N7M 5L8. Phone: 519-352-7730.
4452. Carroll, Jerry. 1992. Vegetable oil-fueled world cruise:
Innovative sailboat to test new soybean diesel on 2½ year
trip. San Francisco Chronicle. July 3. p. B3. People section.
• Summary: About Bryan Peterson and his Sunrider boat,
which is a Canadian-made Zodiac with a rigid “V” ﬁberglass
hull and inﬂatable buoyancy tubes which lets it dance
lightly over the waves that other boats would have to plow
through. The voyage is meant to tell the world about the
beneﬁts of “soy diesel,” the fuel that will power Sunrider
around the globe. Peterson has 90 sponsors, including
the United Soybean Board (which represents 400,000
farmers), Interchem Industries of Leawood, Kansas (an
alternative energy company founded 6 years ago), Earth Day
International, the government of British Columbia, Canada.
Interchem plans to deliver 25,000 gallons of “soybean
diesel” fuel to the 228 ports where Peterson plans to land.
Bill Ayres of Interchem says: “’We started supplying the
ﬁrst soy diesel in small quantities and batches last August...
We started off with a pickup truck at the University of
Missouri.’ Currently mass-transit systems in St. Louis and
Kansas City, Missouri, are blending the new fuel with regular
diesel fuel and testing it on buses.
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Discusses Peterson’s remarkable and diverse
background and resumé. He now lives in Fairﬁeld, Iowa,
with his wife, Janice, who works for Maharishi International
University. “Peterson himself has practiced transcendental
meditation for 24 years and has taught it.” 2½ years ago he
started planning this trip in order to do something about the
environment and something he would enjoy. A photo shows
Peterson and the boat.
4453. Tom, Dara. 1992. Boating the world on soybean
power: Dad, son promote alternative fuel. Contra Costa
Times (California). July 5. p. 12A.
• Summary: “In a boat powered by soybean oil, an Iowa
man (Bryan Peterson) and his 12-year-old son shoved off
Saturday on a round-the-world voyage to promote the oil as
an alternative to diesel fuel.”
“SoyDiesel can be poured directly into a diesel
vehicle without any engine conversions while the vehicle’s
performance remains unchanged... The biodegradable
SoyDiesel burns with virtually no sulfur and carbon
monoxide emissions... “On the commercial market,
SoyDiesel costs about $2 a gallon, more expensive than
diesel, which costs about $1.40 a gallon. Bill Ayres is the
vice president of Interchem, which makes the fuel. Address:
Associated Press.
4454. Clements, L. Davis. 1992. The future of biodiesel.
Washington, DC. 18 p. Unpublished typescript. July 14.
• Summary: This paper, consisting of 18 PowerPoint
presentation graphics / frames, was delivered at a meeting
on 14 July 1992 in Kansas City, Missouri. Contents: Outlook
for biodiesel fuels. Summary. Approaches to producing
diesel fuel from vegetable oils. Biodiesel deﬁnition. Large
scale industrial production of diesel fuel replacements from
vegetable oils (process ﬂow chart). Process technology: 100
million gallons/year (incl. capital investment and estimated
utilities and operating labor). Technical requirements
(reﬁned oils required as raw materials to minimize gumming
problems and wasted processing costs). Large scale process
economics. Summary of methylate fuel cost from various oil
sources (Tallow is least expensive at $0.50/gallon, followed
by soybean oil at $1.146/gallon). Diesel fuel markets by end
use in 1990 (On highway 45% of total, residential 15%).
Potential biodiesel production from various oils (soybean
oil is by far the largest). Current biodiesel development
efforts in the U.S. (commercial, development). Top
research and development needs. Industry roles. Research
community roles. Government roles. Recommended next
step (“A Biodiesel Steering Group to advance efforts
in the commercialization of biodiesel fuels is needed
immediately.”). Address: Director, Ofﬁce of Agricultural
Materials, Cooperative State Research Service, USDA,
Washington, DC.

4455. Bavley, Alan. comp. 1992. Discoveries: MU [Missouri
University] road test. Cooking oil powers pickup truck.
Agricultural engineers are testing what may be the ﬁrst
polyunsaturated pickup truck. Kansas City Star (Missouri).
July 19. p. L6.
• Summary: “The Dodge Ram with a Cummings diesel
engine has been running for nearly a year on modiﬁed
cooking oil made from soya beans.” Ag engineers at the
university think the oil is at least as clean as regular diesel
fuel and is not causing any greater problems of wear and
corrosion.
“Home-grown biodiesel could be used to power farm
tractors and trucks, the engineers say.” The concept also has
potential in developing countries where local supplies of
palm, peanut, or sunﬂower oil could be used to replace some
imported fuel.
4456. Weber, Sharon. 1992. Industry ﬁnds new use for
soybean oil (News release). Jefferson City, Missouri:
Missouri Soybean Merchandising Council. 3 p. July 29.
Typed, with signature on letterhead.
• Summary: At O’Sullivan Industries (Lamar, Missouri),
soybean oil “replaced aerosol vegetable sprays as a lubricant
in the production lines for one of the world’s largest ready
to assemble furniture producers.” The spray, which keeps
the glue from sticking to the hot glue rollers, is only 1/7 as
expensive as the aerosol sprays, and it doesn’t eat into the
rubber rollers or damage the glue dams on the laminators.
State fair: “Arrangements have been made with the farm
bureau to use SoyDiesel powered tractors to pull trams at
the fair. An AgCo tractor is being provided by a dealership
in Sweet Springs and UMC will be using the Case IH
[International Harvester] tractor donated to them by Case IH.
“We will have two SoyDiesel powered pickups outside
the Ag Building and will discuss SoyDiesel with all those
interested.” Address: MSMC, P.O. Box 104778, Jefferson
City, Missouri 65110-4778. Phone: (314) 635-6701 or 1-800662-3261.
4457. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1992. Insecticide
adherence triples with soybean oil. 1(3):8. July.
• Summary: Chlorpyrifos is an insecticide applied to corn to
control corn earworms. When the insecticide is mixed with
a soybean oil solution, three times more insecticide stayed
on the corn leaves compared to a water soluble formula.
Moreover, this method of applying insecticides is adaptable
to many other insecticides and crops.
4458. Johnson, Lawrence. 1992. Building the house of
soybeans. Paper presented at the American Soybean
Association annual convention and expo.
Address: Director, Center for Crops Utilization Research,
Iowa State Univ., Dairy Industry Building, Ames, IA 50011.
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Phone: 515-294-4365.
4459. Johnson, Lawrence. 1992. A house of soy–Opportunity
or pipedream? Paper presented at the Soybean Expo, 25 July
1992, Houston, Texas. 14 p.
• Summary: Contents: Introduction. Key consumer trends
that will affect soybean markets: slow growth in world
food demand, biotechnology should focus more on targets
that will increase utilization of soybeans, rather than the
present focus on production, growing demand for healthy
foods, stagnant or declining consumption of oils, red meats,
milk and eggs, consolidation of food industry companies,
increasing price of petroleum relative to agricultural
products, growing demand for environmentally-friendly
products.
How should the soybean industry position itself? (to
take advantage of these trends): develop nonfood, nonfeed
products as the Chemurgic Movement did, can we use
soybeans to build a house?, need for soy adhesives to replace
formaldehyde, opportunities for soybean plastics (regular
or biodegradable), biodegradable nursery pots, use of spun
soy protein ﬁbers, use soy to make draperies and textiles,
alkyd resins for paints, develop soy oil to replace tung oil in
coatings, need to breed special soybeans for industrial uses,
new paper sizings and paper adhesives.
What is the role for soybean growers? Need for reliable
sources of research funding. The soybean checkoff. Need
for new equipment. It takes industry 7 years on average
to develop a new product. Many of the markets soybeans
are targeting are those currently served by petroleum.
“Industrial products from soybeans is a very risky venture
indeed.” “I, for one, do not believe our house made of soy
is all pipedream; but we certainly need more recognizing in
the opportunities before us.” Address: Professor-in-Charge,
Center for Crops Utilization Research, Iowa State Univ.
Phone: 515-294-0160.
4460. Sioux Falls Transit. 1992. Sioux Falls Transit releases
results of Diesel-Bi tests (News release). Sioux Falls, South
Dakota. 2 p. July?
• Summary: The transit company “received its ﬁrst shipment
of Diesel-Bi, an organic diesel fuel alternative, during Earth
Week (April 19-25) and initiated usage of the fuel on May
4. The amount of Diesel-Bi in buses was increased each of
the ﬁrst four weeks from 25% Diesel-Bi to 100% by June 3,
the date of an emission test which revealed that this fuel did
indeed reduce the amount of pollution emitted by the test
buses.”
“Diesel-Bi is made from 90% vegetable oils and 10%
methanol... The Diesel-Bi for the Sioux Falls test was made
in America... The test is scheduled to run through August
1992.” Detailed statistics are given. Address: Sioux Falls,
South Dakota.

4461. United Soybean Board. 1992. The Sunrider Expedition
(Brochure). Missouri. 4 p. Undated.
• Summary: “On July 4th, 1992, the Sunrider Expedition
will begin a 52,000 mile voyage around the world in a
unique boat powered entirely by renewable energy. During
the entire circumambulation, Sunrider’s 180 hp diesel
engine will run on ‘SoyDiesel,’ a revolutionary new fuel
made from soybean oil. A solar array will provide energy for
communication and navigation equipment.”
Contents: The beneﬁts of SoyDiesel. Sunrider’s
schedule. Three oceans, eleven seas, two gulfs and
seven rivers. A map shows the projected trip with stop
locations and dates. Adventure as education (To receive the
educational program send a SASE to Sunrider, 111-11th
Street, Des Moines, Iowa 50039-4214). Sunrider’s sponsors
(7 main + 80 others). Labeled diagram of the boat and its
features. How can you help support the expedition?
4462. Zarzana, Marianne Murphy. 1992. Lubricant offers
potential market for soybean oil. Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Crookston,
Minnesota) 1(3):4. July.
• Summary: According to Dr. Hemendra Basu, an AURI oils
research scientist, soybean oil is an excellent raw material
for use in lubricant formulations. Environmental factors,
the uncertain petroleum supply, the abundance of domestic
soybean oil, and its ease of chemical modiﬁcation all favor
its extended use.
4463. Oil Market Listener (Energy Listener Series) (Energy
Information Limited, NYC). 1992. Environmental report:
Growing interest in biodiesel fuel despite relatively high-cost
production. Aug. 3. 4 p.
• Summary: Contents: Executive summary. Buses at
Olympics in Barcelona, Spain. Biodiesel provides source of
clean, renewable alternative to diesel fuel. Cost of production
poses most signiﬁcant hurdle for biodiesel. Biodiesel shares
problems encountered by other biofuels. EC proposed
tax incentives for biodiesel opposed by oil companies [in
Europe]. Biodiesel market in US likely to center around
alternative-fuel vehicle ﬂeets.
Includes two attachments: (1) Trip report to Ferruzzi in
Milan, Italy, by Joseph Roetheli (USDA) to Daniel Kugler
(27 March 1992, 5 p.). (2) “Germans design engines for
vegetable oil fuels.” Inform news release (Feb. 1992, 2
p.). (3) “City of Florence to use Diesel-Bi to cut polluting
emissions.” Ferruzzi news release (22 Jan. 1992, 2 p.).
4464. Conner, Charles. 1992. Soybeans–Potential grows for
biofuels. Commercial Appeal (Memphis, Tennessee). Aug. 9.
p. C1.
• Summary: A good overview of the present experimental
status of SoyDiesel in the USA. American soybean farmers
may see demand for their crop increase as energy costs rise
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and new applications are developed for SoyDiesel, a diesel
fuel made from soy oil.
The University of Missouri’s ag engineering department
recently received a $150,000 three-year research grant
from the Missouri Soybean Merchandising Council. Last
year university asked Interchem Industries Inc. (Leawood,
Kansas) to produce the SoyDiesel at its plant in Kansas City,
Kansas. Interchem, founded 6 years ago, is the only known
domestic source of commercial SoyDiesel. Gary Wilson,
marketing manager for Interchem, said that SoyDiesel
production has grown signiﬁcantly during the last 6 months.
The industry is working to get this new energy source
certiﬁed by the Environmental Protection Agency as an
“alternative fuel,” which reduces sulfur, carbon monoxide,
hydrocarbons, and other harmful emissions. The growth is
coming from the Clean Air Act of 1990 and environmental
concerns, said Wilson. The focus is on using SoyDiesel in
49 urban buses, as in St. Louis and Kansas City, Missouri,
said Tom Verry, director of ﬁeld services for the Missouri
Soybean Merchandising Council (MSMC).
SoyDiesel produces almost as much thermal energy
as regular diesel fuel–about 130,000 BTU per gallon vs.
138,000 for regular diesel.
The University of Missouri is “testing SoyDiesel
emissions, power and fuel consumption in two conventional
Dodge pickup trucks with turbocharged Cummings diesel
engines. The Missouri Soybean Merchandising Council
is testing a standard 7.3 liter, Navistar diesel-powered
Ford pickup with a 60-40 diesel–SoyDiesel blend.” The
University of North Dakota is testing engine wear and fuel
efﬁciency using 12 tractors fueled with Soy Diesel.
Europe is ahead of the USA in research and use of
SoyDiesel, largely because the energy economics [and
environmental awareness] are different. Diesel fuels are
much more expensive, around $3/gallon. Europeans have
done more “biodiesel research and tied its use to tax breaks.”
The United Soybean Board and state soybean boards (such
as the MSMC) are funding research and developing new
uses in the USA. Ultimately, it is farmers who are funding
these projects with their checkoff dollars. Since 1 Sept. 1991,
“when the nationwide checkoff program went into effect,
collections have exceeded $38 million, while refunding
about $7 million to farmers.”
4465. Johannes, Kenlon. 1992. [SoyDiesel]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
Aug. 11. p. 1-2.
• Summary: “Our summer interns are John Kleiboeker, who
is working with me on SoyDiesel... Jennifer Lichte, who is
working with Susie on Soyoil promotions.” Both interns are
from UMC [Univ. of Missouri–Columbia].
“The ﬁnal draft of the national SoyDiesel plan of
attack prepared by Information Resources, Inc. (IRI) of
Washington, DC, will be reviewed by the National Soy

Fuels Advisory Committee (NSFAC) at their August 21
meeting. The NSFAC was created by state checkoff boards
to ‘nationalize’ the SoyDiesel effort. Gary Ellington serves
as chairman of the group. I serve as staff person for the
effort. The Council [MSMC] decided at their May meeting
that Missouri would provide staff and general services for
the national effort at least until October 1. That is when the
national effort should be organized.
“Petrofsky Bagel Company, St. Louis, is the latest
Missouri company agreeing to use the SoyMark on their
packaging labels. Petrofsky’s was honored by the Missouri
Department of Agriculture as being the 1992 exporter of the
year. They bake some 100,000 bagels a day, using Soyoil in
their recipe. The SoyMark will appear on labels beginning in
January 1993.”
“Dennis Fulk displayed the Ford SoyDiesel truck at the
Platte County Fair [Missouri] on July 16. Then it traveled
to the Four-State Farm Show in Pittsburg, Kansas, on July
17-19.” The event was co-sponsored by the Kansas Soybean
Association.
“Tom drove the truck to the Milan, Tennessee, ﬁeld day
held July 23. There was good media coverage of the truck
at this event sponsored in cooperation with the Tennessee
Soybean Association.” Three other places where the truck
appeared in Missouri are described.
Missouri elevator managers support the national
checkoff but they think the rate is too high.
“Tom traveled to the Clean Air Transportation and
Engine Show in Milwaukee [Wisconsin] June 27-July 1.
Tom worked at the ASA [American Soybean Association]
sponsored booth that featured the UMC SoyDiesel pickup,
the diesel / electric hybrid car and AgP’s [AGP] semi-tractor
fueled with SoyDiesel.”
“The Soybean Month proclamation signing takes place
at 10:30 a.m., Wednesday, August 26 in the Governor’s ofﬁce
at the Capitol. Soybean Month activities are being ﬁnalized.”
Address: Jefferson City, Missouri.
4466. Van Dyne, Donald L. 1992. National biodiesel
emissions testing program: Preliminary discussion points.
Columbia, Missouri. 3 p. Aug. 28. Unpublished typescript.
• Summary: Contents: Purpose. Potential testing facilities.
Potential ester feedstocks. Ester fuel quality. Engines to be
used in testing biodiesel. Summary. Biodiesel participants for
the Sept. 11, 1992 meeting. Address: Dep. of Ag. Economics,
Univ. of Missouri–Columbia, Columbia, MO 65211. Phone:
314-882-4512.
4467. Johannes, Kenlon. 1992. Re: SoyDiesel and the
National Soy Fuels Advisory Committee (NSFAC). Letter
to Don Van Duyne, Dept. of Ag. Economics, University of
Missouri–Columbia, Columbia, MO 65211, Aug. 31. 1 p.
Typed, with signature on letterhead.
• Summary: This letter is quite similar to the MSMC news
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release of 11 Sept. 1992. It begins: “SoyDiesel has become
a hot topic. Many developments have taken place in the last
few months.” Address: Executive Director, MSMC, P.O. Box
104778, Jefferson City, Missouri 65110-4778. Phone: (314)
635-6701 or 1-800-662-3261.
4468. Ferrell, John. 1992. Forgotten legacy: Henry Ford’s
vision of a sustainable future–An original environmentalist.
EarthSave. Spring/Summer. p. 15-17. [23 ref]
• Summary: Contents: Introduction–the 1934 World’s Fair
in Chicago, Illinois. Making the cow obsolete. Agricultural
alchemy. War on waste. A new generation of prophets. Farms
and factories in a sustainable future.
Note: For an uncondensed version of this interesting
article, containing many original references, see the author’s
March 1992 unpublished manuscript titled “Mechanical
cows and industrial soybeans: Henry Ford’s vision of a
sustainable future” (6 p.). Address: Washington, DC.
4469. Van Dyne, Donald L. 1992. Re: Development of an
emissions testing, toxicity testing, and biodegradability
testing program for biodiesel for the U.S. Letter to selected
invitees, Sept. 4. 6 p. Typed, with signature on letterhead.
• Summary: The meeting is scheduled for 1:00 to 4:00 p.m.,
Friday, Sept. 11, 1992 at the U.S. Dept. of Energy (Forrestall
Building), Washington, DC. A list of the invited participants
and their contact information is given. Most are from the
U.S. government departments (Energy, Defense, EPA,
USDA) but Kenlon Johannes (MSMC), Chris Earl and Paul
Kindiger (representing Novamont), Don Van Dyne (Univ. of
Missouri–Columbia).
Attached is a 2-page agenda. Address: Dep. of Ag.
Economics, Univ. of Missouri–Columbia, Columbia, MO
65211. Phone: 314-882-3545.
4470. Santos, William. 1992. Interchem, P&G enter biodiesel
fuel venture. Chemical Marketing Reporter. Sept. 7. p. 5, 29.
• Summary: “Interchem (NA) Industries Inc. received a
commitment last week [early Sept.] from Procter & Gamble
Co. to produce up to 15 million gallons of biodiesel fuel
per year for Interchem at a ﬁxed-cost plus feedstock price.
Biodiesel fuel, produced from esteriﬁed vegetable oils or
animal fats, provides an environmentally sound alternative
to traditional diesel fuel, and may soon become a driving
force for the oils and fats market. P&G has agreed to provide
Interchem with methyl esters produced from vegetable oils
including soybean...
“P&G has already begun to supply the methyl esters
says an Interchem spokesman...
“Biodiesel fuel is created by reacting any crude
vegetable oil or animal fat with methanol in the presence of a
catalyst to yield methyl ester...
“Cities throughout the world have been the site of recent
tests of biodiesel fuel. Novamont, a Ferruzzi-Montedison

subsidiary, has supplied ‘Diesel-Bi’ fuel for a test on buses in
Sioux Falls,” South Dakota.
Note: This is the earliest document seen (Oct. 2017) that
mentions Procter & Gamble Co. as a potential producer of
biodiesel, or as a new supplier of biodiesel to Interchem. It
is also the earliest document seen (Oct. 2017) that mentions
Interchem in connection with Procter & Gamble.
4471. Schrodt, Anita. 1992. Tastes of Thailand survive with
Royal Orchid Restaurant... Wichita Eagle (The) (Kansas).
Sept. 7. p. 4D. Prosper section.
• Summary: The section titled “Other Donations” states:
“Midwest Biofuels of Leawood [Kansas] for biodiesel
production that will turn tallow and yellow grease feedstocks
into fuel.
Note: This is the earliest document seen (Oct. 2017) that
mentions “Midwest Biofuels.”
4472. Johannes, Kenlon. 1992. SoyDiesel / biodiesel update
(News release). Jefferson City, Missouri: Missouri Soybean
Merchandising Council. 1 p. Sept. 11. Typed, with signature
on letterhead.
• Summary: “Soy diesel and biodiesel have a received a lot
of attention over the past few months. This memo is to bring
you up to date on some of the latest advancements developed
by soybean farmers.
“The National Soy Fuels Advisory Committee (NSFAC)
was formed in May of 1992 by Qualiﬁed State Soybean
Boards (QSSBs), state soybean checkoff farmers and staff
from Missouri, Iowa, Illinois, and South Dakota. The
NASFC has met four times to date, three meetings in St.
Louis and one conference call. The purpose of the NASFC is
to establish the groundwork and then proceed in developing
a database and strategic plan for SoyDiesel. The NSFAC has
contracted with Information Resources, Inc. of Washington,
D.C., to establish the database and plan. A ﬁnal report will be
completed by September 15, 1992.
“Positioning SoyDiesel as the biodiesel of choice in
the U.S. is a major effort. Biodiesel development itself will
also require a planned cooperative effort from all feedstock
providers. United Soybean Board-ASA [American Soybean
Association] funds will not be available for the effort until
after October 1, 1992, and they cannot pay for completed
work. Other feedstocks for biodiesel are not yet as organized,
so state soybean programs have started a research and
development effort.
“It is perceived that at the September 18, 1992 NSFAC
meeting in St. Louis, the NSFAC will disband and form
the National SoyDiesel Development Board (NSDB).
The NSDB will organize and adopt a research, market
development and education plan for biodiesel / SoyDiesel
with a budget, including staff structure and proper
organization for receiving and giving grants.
“The NSDB will initially include only those interested
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in SoyDiesel, but as other groups interested in biodiesel
feedstocks become identiﬁed they may be brought into the
organization with the possibility of ultimately forming an
‘American Biodiesel Development Coalition.’
“Many details and plans are underway to organize and
enact this type of plan. None are ﬁnal at this time. Please
keep the NSDP in mind as your source of information and
benefaction, as we feel we are prepared to lead an organized,
cooperative biodiesel / SoyDiesel development program in
the U.S.
“I hope this update is of value to you.”
Note 1. This is the earliest document seen (Oct. 2017)
that mentions the National Soy Fuels Advisory
Committee (NSFAC) or the National SoyDiesel
Development Board (NSDB). Both were forerunners
of the National Biodiesel Board.
Note 2. The NSDB was, in fact, ofﬁcially founded
on 18 Sept. 1992. Address: Executive Director,
MSMC, P.O. Box 104778, Jefferson City, Missouri
65110-4778. Phone: (314) 635-6701 or 1-800-6623261.
4473. Missouri Soybean Merchandising Council.
1992. Re: SoyDiesel update. Letter, Sept. 11. 1 p.
Typed on letterhead.
• Summary: Gives details on: SoyDiesel t-shirts.
SoyDiesel display. Sunrider Expedition update (the methyl
soyate powered boat launched on July 4 from San Francisco,
California). SoyDiesel Hotline (“This service is being
provided by Information Resources, Inc (IRI) through a
contract with the National Research Energy Laboratory
(NREL) and will be answered at IRI’s Washington [DC]
ofﬁce”). Address: P.O. Box 104778, Jefferson City, Missouri
65110-4778. Phone: (314) 635-6701 or 1-800-662-3261.
4474. Petka, Tom. 1992. The casein industry and market
(Interview). SoyaScan Notes. Sept. 14. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Casein became classiﬁed as a chemical and a
non-dairy product in about 1948-49 by the Federal Trade
Commission, at about the same time that price supports
for dairy products began. At that time it was used almost
exclusively for industrial applications (such as adhesives
and sizings) rather than in foods. Today about 80% of
the casein in America is used for foods–mainly imitation
cheeses, whip toppings, and other imitation dairy products,
plus medical and nutritional products prescribed by doctors.
The remaining 20% is used for industrial purposes–mainly
adhesives and sizings.
There are presently no companies in America that make
casein; government price supports for milk price it out of the
world market. The last U.S. manufacturer, Land O’Lakes,
stopped in the 1970s. All casein used today in America is
imported, mainly from New Zealand, Ireland, France and the

Netherlands.
Note: If this outdated and misleading classiﬁcation of
casein as a non-dairy product could be changed, it would
open up a huge market for soy protein products (isolates,
soymilk, tofu), primarily in foods and beverages. Address:
American Casein Co., 109 Elbow Lane, Burlington, New
Jersey 08016. Phone: 609-387-3130.
4475. Johannes, Kenlon. 1992. Re: National Soy Fuels
Advisory Committee (NSFAC). Letter to David Thomas,
Executive Director, United Soybean Board (USB), Sept. 22.
7 p. Typed, with initials on letterhead.

• Summary: “I wanted to take this opportunity to inform
the USB and its Industry Information Committee that the
NSFAC held its ﬁnal meeting on September 18, 1992 at
the Airport Hilton in St. Louis. As you recall, the NSFAC
was formed by QSSB’s to analyze the market potential for
SoyDiesel in the U.S. and if found feasible, develop a plan of
attack for positioning SoyDiesel in the fuel market place.
“The committee commissioned Information Resources,
Inc. (IRI) of Washington, D.C., to do the analysis and
develop the plan. IRI presented their ﬁnal report at the
NSFAC’s last meeting. IRI recommended that NSFAC ask
the USB Industry Information Committee to fund the market
development and education plan developed through this
effort.
“The NSFAC accepted the IRI report and voted to
recommend that USB and USB’s Industry Information
Committee fund the nationally coordinated SoyDiesel Effort
with the $749,513 of FY93 funds the Industry Information
Committee has set aside through its primary contractor,
ASA [American Soybean Association]. These programs will
be supervised and implemented by the National SoyDiesel
Development Board (NSDB), the organization formed by
and developed as NSFAC’s legal successor. Included is a
list of the newly formed NSDB Board of Directors and its
Executive Committee.”
Attachments: (1) NSDB board of directors and
incorporators (1 p.). (2) IRI’s proposed plan, with outline
and budget (5 p.). Address: 1. Acting Executive Director,
NSFAC, P.O. Box 104778, Jefferson City, Missouri 65110-
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4778. Phone: (314) 635-6701.
4476. Johannes, Kenlon. 1992. Re: NSFAC/NSDB
SoyDiesel research coordination. Letter to David Thomas,
Executive Director, United Soybean Board (USB), Sept. 22.
5 p. Typed, with initials on letterhead.
• Summary: This is the second of two letters written by
Kenlon Johannes to David Thomas on this same day. There
is quite a bit of overlap between the two. The ﬁrst is basically
a market development memo, whereas the second is a
research funding memo. The ﬁrst two pages of attachments
to this letter are the same as the ﬁrst letter. But the last two
pages are: “Expanded listing of NSFAC/NSDB project
priorities in research.” Six main priorities are listed, with
many subcategories under each: (1) Fuel performance. (2)
Fuel characteristics (of blends of esters in a range of ratios
with diesel). (3) Reduced costs of SoyDiesel / Biodiesel to
consumers. (4) Biodiesel improvements. (5) New uses for
soyate and related byproducts. Address: 1. Acting Executive
Director, NSFAC/NSDB, P.O. Box 104778, Jefferson City,
Missouri 65110-4778. Phone: (314) 635-6701.
4477. MSMC / MSA. 1992. Missouri Soybean
Merchandising Council. Missouri Soybean Association.
Jefferson City, Missouri. 2 p. Sept. 22. Unpublished
typescript.
• Summary: For each of the two organizations: For each
of 7 districts, gives the name and contact information for
each representative. Also lists the ofﬁcers (chairman, vicechairman, secretary / treasurer), USB directors (3), staff (6),
and ex-ofﬁcio members.
Note: These are the council members who voted for the
ﬁrst biodiesel projects. Address: 529 Ellis Blvd., Suite N,
P.O. Box 104778, Jefferson City, Missouri 65110. Phone:
(314) 635-6701 or 1-800-662-3261.
4478. Associated Press (AP). 1992. How about a clean car
to go with your burger? San Jose Mercury News. Sept. 28. p.
3B.
• Summary: Leon G. Shumacher is standing beside his
“Dodge Ram LE-250 pickup at the ﬁrst annual Alternative
Transportation Exposition Pickup at the Burbank Hilton
Convention Center” in Southern California. This is
America’s ﬁrst auto show for non-gasoline powered

vehicles.” Many are now sold commercially.
Schumacher is an assistant professor of agricultural
engineering at the University of Missouri-Columbia. His
pickup runs of “soydiesel,” a blend of 30% soy oil methyl
esters and 70% diesel fuel. He says it smells like french
fries and he likes it. The engine burns cleaner and has fewer
knocks but, he warns, the oil tends to gel at 30 degrees or
colder. A ﬂeet of vehicles running on this soy mixture is
already being tested at Lambert Airport in St. Louis.
In 1998 the State of California will require that at least
2% of major automakers’ ﬂeets sold in Southern California–
about 40,000 cars–have zero emissions. This number will
rise to 200,000 vehicles by 2003. The goal is to reduce air
pollution and smog.
4479. Davis, Susan. 1992. Tank up with SoyDiesel: Clean
Air Act pumps interest in alternative fuel. Soybean Digest.
Aug/Sept. p. 10-11.
• Summary: Leon Schumacher of the University of
Missouri–Columbia, tests and drives a Dodge pickup with
“Powered by Soybean Oil” printed on the tailgate. It turns
plenty of heads and evokes the “thumbs up” sign. What
started as a simple research project has exploded into a
national campaign. “SoyDiesel is made by esterifying
degummed soybean oil. As requirements of the Clean Air Act
of 1990 start to take effect, “everything from boats to buses
will be required to reduce emissions.” Tests have shown that
SoyDiesel can cut pollution by up to 86%.
Bill Ayres, vice president of Interchem Industries, has
a pilot plant manufacturing SoyDiesel at Leawood, Kansas.
It sells for $2.50/gallon compared to $1 for regular diesel.
“Interchem has 15 million gallons of SoyDiesel available and
plans to build a new plant for additional production. Cargill,
ADM, and Ag Processing [AGP] are exploring building
esteriﬁcation plants near soybean processing plants.”
One problem with SoyDiesel is that it jells at 28 degrees
F, according to Bill Ayres.
Ferruzzi-Montedison is building a plant in Livorno,
Italy, to make 18 million gallons a year of Diesel-Bi.
A sidebar, titled “Projects hit the road,” discusses:
Sunrider: USB is “providing 17,500 gallons of 100%
SoyDiesel and funding a $60,000 educational program.”
Ferruzzi-Montedison is testing two buses in Sioux Falls,
South Dakota. During the summer Olympics in Barcelona,
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Spain, vehicles will use Diesel-Bi. Bi-State Industries fuels
60 buses in the greater St. Louis, Missouri, area with a blend
of 25% soy and 75% diesel. MSMC is funding a project
with ﬁve tractors. “More than 100 maintenance vehicles at
Lambert International Airport in St. Louis, Missouri, run on
a 30% methyl soyate blend. Missouri, Ohio, Michigan, and
Nebraska use SoyDiesel in demonstration vehicles.”
A photo shows Kenlon Johannes standing by the rear of
a Ford pickup truck. The license plate reads “Soy-Oil.”
4480. Missouri Soybean Merchandising Council. 1992.
SoyDiesel (T-shirt). Jefferson City, Missouri. Sept.
• Summary: This white T-shirt is 100% cotton, comes in
Large and Xtra-Large sizes, and features three pastel colors.
On the front is an illustration of a gasoline pump hose. Out
of the nozzle comes a large teardrop-shaped drop of oil,
inside of which is the sphere of planet Earth.
Below that, in large horizontal green letters (all-caps)
is written “Soydiesel” with a thin blue line above and below
and a yellow soybean at each end. Below that, in smaller
green letters, is written Missouri Soybean Merchandising
Council.
Note: This SoyDiesel t-shirt is ﬁrst mentioned in a letter
dated 11 Sept. 1992. Address: Jefferson City, Missouri.
4481. Phenix Composites, Inc. 1992. NewStone: An exciting
new soybean product. The elegance of stone... the versatility
of wood (Leaﬂet). Mankato, Minnesota. 2 p. Sept.
• Summary: The front of this glossy color leaﬂet shows 3
panels of reddish-brown NewStone next to some soybean
leaves and pods. A photo inset shows two men standing in a
ﬁeld of soybeans; one is a farmer with his cupped hands full
of soybeans, the other is Phenix Composites’ Vice President
Mike Riebel holding 5 small panels of NewStone.
The back of the leaﬂet explains that New Stone, a new
composite building material that has the appearance of
polished granite, is creating a new soybean market. It was
developed by Rho Delta, and R&D corporation in Mankato.
The Minnesota Soybean Research and Promotion Council
has provided $75,000 to assist in establishing markets for
the product. In addition, the Minnesota ofﬁce of Waste
Management has authorized a $100,000 grant to Phenix
to fund research into the types of waste paper that can be
used in New Stone as well as processing methods required
to prepare them for use. Phenix has a patent pending on
NewStone. Address: R.R. 8, Box 106, Mankato, Minnesota
56001. Phone: 507-387-4848.
4482. Product Name: NewStone (Composite Building
Material Made with Soybean Flour).
Manufacturer’s Name: Phenix Composites, Inc.
Manufacturer’s Address: R.R. 8, Box 106, Mankato,
Minnesota 56001. Phone: 507-387-4848.
Date of Introduction: 1992 September.

Ingredients: Incl. soybean ﬂour, waste paper, special
additives.
How Stored: Shelf stable.
New Product–Documentation: NewStone: An exciting
new soybean product. The elegance of stone... the versatility
of wood (Leaﬂet). 1992. Sept.
4483. Wyant, Sara. 1992. Tractors test soy fuels. Soybean
Digest. Aug/Sept. p. 45.
• Summary: “Researchers at the University of Missouri
Delta Center are fueling ﬁve tractors this summer with
esteriﬁed soybean oil to test engine performance. Different
blends of soybean oil and diesel will fuel the tractors for one
month intervals, explains Leon Schumacher, the agricultural
engineer who’s coordinating the soybean diesel study.”
4484. Johannes, Kenlon. 1992. Sunrider expedition update:
Around the world on SoyDiesel. Jefferson City, Missouri:
Missouri Soybean Merchandising Council. 1 p. Oct. 7.
• Summary: Bryan Peterson is captain. Gives a timeline /
chronology of key events during 1992: May 1-16–Sunrider
Expedition Midwest Tour. Bryan displayed the Sunrider
to schools, farmers and interested individuals throughout
Missouri, Illinois, and Iowa.
May 25 to July 23–Sea trials off the coast of California.
July 4–Sunrider launch from Pier 39, San Francisco,
California.
July 4 to Sept. 18–Expedition traveled along west coast
of California while Bryan worked with United Soybean
Board funded curriculum guide for National Science
Teachers Association. The guide is expected to be completed
in March 1993.
Sept. 19–Bryan departs from Coos Bay, Oregon, with
tug and barge escort from Sause Brothers Ocean Towing
Company of Coos Bay. They provide mid-ocean fueling and
food for Capt. Peterson.
Oct. 1. Brian arrives in Hawaii for three weeks of
scheduled events.
Note: Accompanying this is a 2-page news release titled
“Sunrider expedition update” dated 15 Oct. 1992. It implies
that Sunrider began its 52,000 mile journey on Sept. 19 from
Coos Bay. Address: Executive Director, MSMC, P.O. Box
104778, Jefferson City, Missouri 65110-4778. Phone: (314)
635-6701 or 1-800-662-3261.
4485. Potter, Frederick L. 1992. Re: Status of several
contracts and tasks set forth by the National Soy Fuels
Advisory Council (NSFAC) and its successor (NSDB), and
Information Resources, Inc. Letter to Mr. Kenlon Johannes,
Executive Director, NSDB, P.O. Box 104778, Jefferson City,
Missouri 65110-4778, Oct. 7. 8 p. Typed, with signature on
letterhead (fax).
• Summary: Contents: United States SoyDiesel market
analysis. EPA fuel registration of biodiesel as a fuel
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additive and an alternative fuel. Patent and trademark of
“SoyDiesel” and/or “BioDiesel.” Design of legislative plan
to include biodiesel as a “cleaner-burning” alternative and/or
replacement fuel.
The status of each task is discussed. Copies of the letter
/ report were sent to James E. Peeples, Esq., Michael B.
Haigwood, William C. Holmberg. The project / report cost
NSDB $32,175.00.
Attached is a 1-page NSDB calendar of 5 events from 1
to 12 Oct. 1992. Address: President, Information Resources
Inc., 499 South Capitol St., SW, Suite 406, Washington, DC
20003.
4486. Johannes, Kenlon. 1992. Re: Review of IRI work and
update on activities [of NSDB]. Letter to Gary Ellington, Jim
Gay, David Stone, Lyle Roberts, Kirk Leeds, Oct. 13. 1 p.
Typed, with initials on letterhead.
• Summary: This is a cover letter: “Please review the
enclosed materials submitted by IRI [dated 7 Oct. 1992, from
Frederick L. Potter, President]. They are submitting this as a
ﬁnal report analyzing the SoyDiesel legislative situation and
research, preparation of materials to trademark and register
SoyDiesel with the EPA.”
“Jim Gay and I attended the USB Research Committee
on October 7th. We presented the NSDB’s outline of research
priorities and possible funding of these projects.” Address:
Acting Executive Director, NSDB, P.O. Box 104898,
Jefferson City, Missouri 65110-4898. Phone: (314) 635-3893
or 1-800-841-5849.
4487. Brownback, Sam. 1992. Re: Biodiesel demonstration
in Japan. Letter to six people, Oct. 14. 1 p. Typed, with
signature on letterhead.
• Summary: The six people are: Gil Grifﬁs, American
Soybean Association. Steve Howell, Stratco. Bill Ayres,
Interchem. Jim Blaauw, Kansas Soybean Assoc., Kenlon
Johannes (MSMC). Bill Tallent, USDA.
Thank you all for attending the meeting to discuss the
possibility of a biodiesel demonstration project in Japan. We
agreed it is best to work initially through Bill Ayres and C.
Itoh, the Japanese trading company. Address: Secretary, State
Board of Agriculture, Kansas.
4488. Wheeler, Marilynn. 1992. NDSU engineer: Vegetable
oils could replace diesel. The smell of diesel may be replaced
by aroma of french fries. Grand Forks Herald (North
Dakota). Oct. 15. p. 6B. Agriculture section.
• Summary: Mariusz Ziejewski, a mechanical engineer
at North Dakota State University, believes that ethanol
can do for gasoline what sunﬂower [or soy] oil can do for
diesel. “Public buses in Sioux Falls, South Dakota, are
experimenting with soy-diesel in the ﬁrst U.S. ﬁeld test
of vegetable oil-based fuels. Diesel-Bi is a renewable and
environmentally sound alternative to diesel that can be made

by modifying soy, canola, or sunﬂower oil. As the six-month
bus test is nearing completion, results show that it has been
highly successful in reducing soot emissions. “The odor of
diesel fumes has been replaced with what some describe as
the smell of french fries.”
“Urban buses face strict new air pollution restrictions
in 1994.” tractors and other off-road vehicles in 1996, and
diesel trucks in 1998.
Advantages of biodiesel: They reduce America’s
dependence on foreign energy sources, lead to better price
control, are renewable, improve the environment by reducing
engine emissions and also by consuming carbon dioxide
while the crops are growing.
Plain sunﬂower oil burns 40% cleaner than diesel fuel,
reduces particulate emissions by 2½ times, and contains no
volatiles that harm the ozone layer.
Describes how the biodiesel fuel system works at
NDSU. The tractor is equipped with two fuel tanks; a
30-gallon tank for modiﬁed sunﬂower oil (biodiesel) and
a 5 gallon tank for diesel. During normal conditions, 90%
of the tractor’s energy comes from modiﬁed sunﬂower
oil. But under conditions that stress the engine’s fuel
injection and combustion system–”during cold start-up,
while idling or during sudden load changes”–the tractor
switches automatically to diesel. However the operator has to
remember to switch the valve off at the end of work.
Biodiesel is made from vegetable oil–soy, canola, or
sunﬂower–and methane. It can be used either alone or mixed
with regular diesel fuel. Biodiesel is very big in Europe.
4489. Conner, Charles. 1992. Agricultural briefs.
Commercial Appeal (Memphis, Tennessee). Oct. 25. p. C5.
• Summary: The National Security Energy Act passed by
Congress this month, contained a gift for soybean farmers.
“Soydiesel is listed as a biodiesel, which classiﬁes it as an
alternative fuel.”
Credit goes to the American Biofuels Association,
the American Soybean Association, and various state
soybean boards that have worked for this break, which
makes soydiesel eligible for federal funds for research and
development as an alternative fuel.
“Missouri Soybean Association ofﬁcials say their state
could be in line for government incentives for location of an
alternative fuels production facility.”
Note: Talk with Kenlon Johannes, executive director,
Kansas Soybean Board. 2007. April 13. The American
Biofuels Association was started in about 1992 by Bill
Holmberg in Washington, DC, to help pass biodiesel
legislation and to contract projects. It only lasted for a
few years. Holmberg also published The Biodiesel News
during 1993 and 1994. Kenlon found it to be very useful.
The National Energy Security Act was generally known as
the Energy Policy Act and sometimes abbreviated EPACT,
which was confusing, since it had nothing to do with EPA
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(Environmental Protection Agency).
4490. Ferrell, John. 1992. Re: The Biobased Products
Expo in St. Louis, Missouri. Letter to William Shurtleff at
Soyfoods Center, Oct. 26. 2 p. Handwritten, with signature.
• Summary: John attended this exposition, the ﬁrst Biobased
Products Expo, earlier this month. “The event was sponsored
by the New Uses Council (a latter-day ‘resurrection’ of
the old Chemurgic Council) together with EPA, U.S.
Departments of Agriculture, Energy, and Commerce, and
the Economic Development Administration. The event was
impressive, attracting more than 400 people and featuring
many booths publicizing products and services of private
businesses and organizations as well as government
agencies... One of the leading ﬁgures there commented
ruefully about the absence of the environmental community.
I can see plenty of room for agreement and cooperation with
environmentalists. Lots of emphasis on replacing fossilbased products with environmentally attractive renewable
alternatives and lots of emphasis on making better use of
wastes, designing products (e.g., plastic tableware) that can
be composted. On the other hand, many environmentalists
would note too little emphasis on making the transition away
from petro-dependency in agriculture... Soy was very much
in evidence. Most impressive: the imitation granite produced
by Phenix Composites of Minnesota.” Address: P.O. Box
66336, Washington, DC 20035. Phone: 202-632-1178.
4491. Brandel, Mary Jo. 1992. Entrepreneur combines
environmental and agricultural concerns to develop new
product. Ag Industrial Materials & Products (New Uses
Council, Topeka, Kansas). Oct. p. 12, 7.
• Summary: About New Stone [NewStone], developed by
Phenix Composites. To make 22 board feet of NewStone
takes 1 bushel of soybeans and 55 pounds of newspaper.
The New Uses Council, which promotes industrial uses
of farm crops, is located at 112 Sixth St., S.W., Suite 400,
Topeka, Kansas 66603.
4492. CSY Agri-Processing, Inc. 1992. Fact sheet
(Brochure). Fort Wayne, Indiana: Public Relations Dept.,
Central Soya Co., Inc. 4 p. 28 cm.
• Summary: CSY Agri-Processing, Inc. is an international
agribusiness company with holdings in the oilseed
processing, feed manufacturing, and pork processing
industries. The corporation is a Ferruzzi-Montedison
company, operating as a member of the Eridania BeghinSay agro-industrial group. The ﬁve primary holdings of
CSY Agri-Processing, Inc. are Central Soya Company,
Inc.,–Oilseed Products Group, Central Soya Feed Company,
Inc., Provimi Holding B.V., Innovative Pork Concepts, and
CanAmera Foods.
CSY Agri-Processing generates more than $2
billion in annual sales, and its various businesses employ

approximately 4,000 people. Almost all of the holding
company’s principal operations–soybean processing,
feed manufacturing, grain merchandising, vegetable oil
reﬁning, the manufacture of soy proteins and lecithins, and
pork processing–involve the acquisition of agricultural
products and their resale in processed form. The company is
headquartered in Fort Wayne, Indiana, and counts among its
holdings more than 70 plants and facilities throughout the
world.
The ﬁve primary holdings are: (1) Central Soya
Company, Inc.–Oilseed Products Group, which operates
nine complexes and has 3 divisions: Soybean Processing
Div. (owns 6 soybean processing plants with a capacity
to crush about 100 million bushels annually), Reﬁned Oil
Div. (reﬁnes more than 600 million pounds of vegetable
oils annually), and Chemurgy Div. (a world leader in the
manufacture and marketing of soy proteins, lecithins, and
related products).
(2) Central Soya Feed Co. has 3 divisions: Domestic
Feed Div. (whose brands include Master Mix, Tindle Feeds,
Farmacy, and Lipscomb’s), Animal Health and Nutrition
Div., and International Feed Div.
(3) Provimi Holding B.V. is the holding company for
CSY Agri-Processing’s European Feed operations, which
include 14 feed and premix plants in Portugal, France,
Switzerland, The Netherlands, Belgium, Greece, Italy,
Poland and Hungary. Provimi Holding’s operations market
more than 200 basic poultry, swine, dairy, beef and specialty
feeds under the Master Mix, Provimi, Protector, Celtic, and
Vetem brand names.
(4) Innovative Pork Concepts is a CSY Agri-Processing
unit that has formed a pork processing joint venture with
Mitsubishi Corporation and Mitsubishi International
Corporation. The joint venture, named Indiana Packers Co.,
operates a 300,000 square foot automated pork processing
facility with a capacity to process 600 hogs per hour in
Delphi, Indiana.
(5) CanAmera Foods is a Canadian oilseed processing
and vegetable oil reﬁning joint venture, formed in March
of 1992. It is Canada’s largest oilseed processing and
reﬁning business, and was formed through the combining
of the operations of CSP Foods Ltd. and Central Soya of
Canada Ltd., and the subsequent acquisition of the edible
oils business of Maple Leaf Foods by the new venture.
CanAmera Foods operates ﬁve crushing plants and ﬁve
edible oil reﬁneries.
The fully integrated, equally-owned joint venture has a
strong presence throughout Canada and good access to U.S.
and offshore markets. Its strategically located plants have
both soybean and canola crushing capability, and produce a
broad line of edible oil products marketed under well-known
trademarks and brand names.
“Research: Heavy emphasis is placed on research and
technology by each of the operating units of CSY Agri-
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Processing. Research is divided into two groups: Feed
Research, with operations in Decatur, Indiana and Kerkdriel,
The Netherlands; and Oilseeds Research, headquartered in
Fort Wayne.”
Note: Central Soya’s parent company is Eridania
Beghin-Say (EBS), which is headquartered in Paris. This is
a newly formed agro-industrial group, that includes anything
related to food and processing of agricultural products or
commodities. It does market some foods at the retail level.
Eridania was an oilseed processor and Beghin-Say processed
sugar beets. One company in the group processes starch.
Central Soya is the only U.S. company in the group; the rest
are in Europe. Cereol is a conglomerate of European soybean
crushers. Between 1985 and today, the Eridania BeghinSay’s revenues have more than quadrupled to more than
$9,400 million, making it the 6th largest food company in the
world considering food products exclusively. “This growth
has placed Eridania Beghin-Say in important leadership
positions within the EC and North American markets in the
sugar, starch and starch derivatives, oilseed processing, and
animal feed areas, as well as in certain major segments of the
consumer food products area such as consumer oils, sauces,
condiments, and spices. EBS’s entry into the consumer
food products market with well-known brands like Lesieur,
Kiope, Carapelli and Ducros has constituted one of the most
important components of the company’s growth strategy.”
Address: P.O. Box 1400, Fort Wayne, Indiana 46801-1400.
Phone: 219/425-5100.
4493. Green, Cindy. 1992. Soy-based Preference debuts
to rave reviews. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Crookston, Minnesota) 1(4):5.
Oct.
• Summary: Preference is a new non-ionic surfactant or
adjuvant based on soy oil that mixes with pesticides to
make them more effective. It is manufactured in Winona,
Wisconsin by Cenex/Land O’Lakes. AURI helped launch the
product’s development with $78,000 in June 1989.
4494. Hudson and Harsch. 1992. New industrial uses, new
markets for U.S. crops: Status of technology and commercial
adoption. Maumee, Ohio. 78 p.
• Summary: This advance issue was prepared for USDA
especially for the Biobased Products Expo 92, held on
6-9 Oct. 1992 at St. Louis, Missouri. Chapter 6 (p. 22-27)
is titled “Diesel from crops: ‘Biodiesel’ offers farmers
opportunity to progressively grow more fuel–and opportunity
for big cities to reduce air pollution.” Soybean oil can be
used as a substitute for petroleum-based diesel fuel.
Chapter 15 (p. 62-65) is titled “Soybeans: From soy
ink to soy fuels, soybeans could be a major industrial raw
material.” Contents: Key points. Facts: Soybeans in industry.
Uses (Henry Ford, Wheeler McMillen, ANPA, soy ink, diesel
fuel). Market size and potential. Production. Processing.

Research and technology. Key contacts (NCAUR, ANPA,
ASA). No end to the possibilities.
4495. Industrial Bioprocessing. 1992. Phenix makes
woodlike composite out of recycled paper and soybean
waste. Oct. p. 3.
• Summary: “A novel process developed by Phenix
Composites could impact on the waste paper recycling,
agricultural waste processing, and construction material
industries, worldwide. Phenix converts soy ﬂour and waste
paper into a composite construction material [NewStone]
that has the appearance of natural granite and the workability
of wood...
“Phenix has started constructing a pilot plant in
Mankato, Minnesota, that will produce thousands of board
feet/day of NewStone when it comes on line in January
1993. On the average, one bushel of soybeans and 55 lb of
newspaper yields 22 board feet of NewStone... Phenix’s
proprietary technology entails converting soy ﬂour into a soy
resin, isolating cellulose from waste paper, and combining
roughly equal weights of resin and cellulose...
“Details: Michael Riebel, Vice President, Phenix
Composites, Inc., R.R. 8, Box 106, Mankato, MN 560018322.”
4496. Olson, Joan; Conway, Joan. 1992. Building materials
from soybeans and waste paper. Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Crookston,
Minnesota) 1(4):12. Oct.
• Summary: About NewStone, a value-added compressed
composite building material developed by Rho Delta,
Inc., a Mankato “think tank” corporation. “’The ability to
potentially take all the waste paper of the region, merge it
with an agri-based material in a high-technology processing
facility, and produce a material which will reduce timber
cutting should be exciting to everyone,’ says Riebel.
“It takes one bushel of soybeans and 55 pounds of
newspaper to make 22 board feet of New Stone... ‘On the
average, each person in the United States uses 600 pounds of
paper products a year, 70% of which winds up in landﬁlls.’”
Note: As of Sept. 1993, Phenix had changed the name of
its product from NewStone to Environ, because (although it
looks like granite) it works like wood.
4497. Olson, Joan. 1992. Piggy-banking on soybean oil. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Crookston, Minnesota) 1(4):8. Oct.
• Summary: Soybean oil, when added to hog feed controls
dust, improves feed efﬁciency, and is easy to use. Added
to feed at a 1% rate (20 lb per ton), it helps controls dust
and associated respiratory diseases such as pneumonia
and atrophic rhinitis. Added at a 2-5% rate, it provides an
important source of energy for faster pig weight gain.
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4498. Olson, Joan. 1992. Soy ink use grows. Ag Innovation
News (AURI–Agricultural Utilization Research Inst.,
Crookston, Minnesota) 1(4):8. Oct.
• Summary: An estimated 7 million bushels of soybeans
are now used to produce soy ink. During the last 4 years
more than 200 newspapers in Minnesota have switched from
petroleum-based inks to soy ink.
4499. Pardue, L. 1992. How green is your ink? E: The
Environmental Magazine 3:48-. Sept/Oct. *
• Summary: About soybean ink.
4500. Stowe, Gene. 1992. Reducing chemicals discussed.
Charlotte Observer (North Carolina). Nov. 6. p. 18C.
• Summary: The section titled “Soy fuel” states: Soybean
growers might ﬁnd their crop made into fuel. At the South
Carolina Soybean Field Day last month, researchers
demonstrated a “soy-diesel fuel.”
“Two tractors powered with half soy diesel, half regular
diesel were operated at Edisto Research Center. The smell of
the burning fuel reminded some people of french fries.”
But soy diesel is not cheap: It costs $2.25 a gallon, vs.
$0.70 a gallon for regular diesel. In Europe, however, diesel
costs $3.50 to $4.00.
4501. Illinois Agri-News (La Salle, Illinois). 1992.
Successful completion of vegetable oil-based fuel vehicle
test reported. Nov. 13. p. A5.
• Summary: “New York–Novamont, a subsidiary of
the Ferruzzi-Montedison Group, announced Oct. 30 the
successful completion of initial U.S. tests of its Diesel-Bi
[pronounced Bee] ecological fuel with Sioux Falls Transit,
the public bus system of Sioux Falls, South Dakota.” The
buses traveled a total of 24,000 miles. No further tests are
planned by Novamont at Sioux Falls [perhaps because the
state soybean association would like to do the next tests].
Novamont is based in Milan, Italy. Production of the
“fuel for the Sioux Falls test was coordinated by Central
Soya, based in Fort Wayne, Indiana. Ferruzzi-Montedison
has an aggregate worldwide turnover [income] of $25
billion.”
4502. National SoyDiesel Development Board. 1992.
Articles of incorporation of National SoyDiesel
Development Board. Iowa. 4 p. Nov. 16.
• Summary: The Board is incorporated by David Stone,
Jim Gay, and Gary Ellington under the Iowa Nonproﬁt
Corporation Act under Chapter 504A. The corporate
existence shall begin on 1 Nov. 1992. There are many
signatures, addresses, and a seal.
4503. Center for Crops Utilization Research. 1992. Crop
Products Pilot Plant (Leaﬂet). Ames, Iowa: Iowa State
University, Utilization Center for Agricultural Products. 3

panels each side. Each panel: 28 x 18 cm. Undated.
• Summary: This glossy color leaﬂet explains that the
Crop Products Pilot Plant includes the ofﬁces, pilot plants,
laboratories and conference facilities of the Center for Crops
Utilization Research. Components include the fermentation
lab, sensory evaluation lab, hazardous solvents pilot plant,
dry pilot plant, wet pilot plant, technology transfer theater,
and technology transfer pilot plant. Eleven small color
photos show various aspects of the pilot plant.
Talk with Larry Johnson, Professor-in-Charge. 1993.
Sept. 27. This booklet was published in about Nov. 1992 to
describe the Center’s facilities, and how they can be used
by various companies that want to rent facilities. Address:
Ames, Iowa. Phone: 515-294-0160.
4504. Diamond, Florence Barbier. 1992. The life and work
of Holton W. “Rex” Diamond. Part III. Work at Vegetable
Protein Corporation, and American Maize Products Co.,
1947-1955 (Interview). SoyaScan Notes. Dec. 3. Conducted
by William Shurtleff of Soyfoods Center. Followed by
conﬁrmation from a brief chronology of his life and 8 pounds
of documents sent by Mrs. Diamond.
• Summary: Continued: Rex left the Ford Motor Co. in
about Nov. 1946, shortly before the Carver Laboratory was
closed; his wages for 1946 were $3,313.20. On 14 Nov.
1946 he applied to the state of Michigan for unemployment
compensation. Note: It appears from the above that the
Carver Laboratory closed in late 1946.
After leaving the Ford Motor Co., Rex may have done
a little more part-time work with Bob Smith at Delsoy
Products. On 6 July 1945 Herbert Marshall Taylor, President
of Delsoy Products, Inc., at the suggestion of Mr. Bob Smith,
had given Rex 12 shares of their stock and invited him to
work for them on a full-time basis. But both Rex and his
father-in-law, A. Roy Barbier, felt terms offered by Delsoy
for Rex’s services were unacceptable. Mr. Barbier felt that
Rex would never get a good deal from Bob Smith, and that
inﬂuenced Rex’s decision. Moreover, Rex’s dream was to
start his own company making the whipped topping that
he had pioneered at Ford. So after a short time, he stopped
working with Delsoy and began work on starting a company
named Vegetable Products Corporation (VPC) to produce a
whipped topping named Wonder Whip, which was similar
to Delsoy. There were no hard feelings after this parting and
Rex remained friends over the years with both Bob Smith
and Herbert Marshall Taylor–though Taylor long remained
bitter over his own split with Delsoy. Florence and Rex
were married on 9 Aug. 1947 in Dearborn, and they lived in
Dearborn for the next year.
Rex had plenty of good ideas but no money. With
considerable help from Arthur M. Smith, his patent attorney,
Rex found investors and on 26 Aug. 1947 he signed an
agreement that established Vegetable Products Corporation
to raise money in order to get his non-dairy whipped topping

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1577
on the market. There were about 5 investors, who probably
contributed equal amounts of capital, totaling about $10,000
to $20,000–a relatively small amount, leaving the business
underﬁnanced. The investors were John J. Hamel Jr. (a friend
of Arthur M. Smith), A. Roy Barbier (Florence’s father),
Robert Walker, Elmer Hitt, and Joe Higgason. Rex did not
invest any capital. The corporation was headquartered in
Birmingham, Michigan, which was where John Hamel, the
president, had his ofﬁce and lived. However Hamel didn’t
participate much in VPC. Rex was formally the corporation’s
treasurer, though he did almost all of the day-to-day work.
It was about 2 months after this agreement was signed that
VPC began to manufacture Wonder Whip at Bodker’s Dairy
in Detroit. [For another view of the events related to Delsoy,
see interview with David and Harvey Whitehouse, Feb.
1992.]
VPC started in the fall of 1947 inside of Chris Bodker’s
Dairy at 25440 Five Mile Road in Detroit, Michigan.
The local dairy association did not know that Bodker
was allowing a non-dairy product to be made inside his
dairy. Florence’s father, who was head of the advertising
department for the Ford Motor Co., chose the name Wonder
Whip and also designed the logo, which contained the
words “Wonder Whip” inside a diamond. Chris Bodker
wanted to distribute Wonder Whip (using his trucks) to his
customers, but he was told by the local dairy association
that if he distributed a non-dairy product, he would be “out
of business.” Shortly after their marriage, and after only
2-3 months of developmental work, VPC began producing
Wonder Whip at Bodker’s Dairy. It was distributed by Tabor
Meat Distributing Co. VPC operated out of Bodker’s for
only 1-2 months, then Rex moved the business out to Saline,
Michigan, and into the second ﬂoor of the old Henry Ford
soybean extraction plant that had been purchased by the
Hamel family’s Valley Chemical Company in Oct. 1947
after Henry Ford’s death and still had a solvent extraction
plant that produced soybean meal and soy oil. As part of a
written agreement, John Hamel let VPC use the second ﬂoor
of the Saline building rent free. That included use of a little
laboratory and of some stainless steel equipment that Henry
Ford had previously used to make white soy paints using
soy protein. Rex and Florence continued to live in Dearborn,
driving to work each day in Saline; after several months,
they moved to Saline, thus eliminating the long drive. By
late 1947 or early 1948 VPC began to make (on the second
ﬂoor) and continued to sell Wonder Whip, a liquid soy-based
whipped topping, packaged in a small ½-pint cardboard
container shaped like a truncated cone [the same shape as the
containers for Delsoy and Rich’s Whipped Topping, which
were similar competing products]. They ﬁrst distributed their
product in a jeep and small trailer to the meat distributor in
Detroit (owned by Mr. Tabor, a friend of Florence’s father)
who continued to distribute the product. In 1948 VPC had a
booth at the Michigan State Fair, where 55,000 people tasted

Wonder Whip. But Rex’s company was undercapitalized, had
weak distribution, and local competition from 2 other nondairy whipped toppings which were improved by technical
innovations.
One major competing product was Delsoy Super Whip
(apparently launched in about 1947, perhaps the ﬁrst such
product in a pressurized can; it was later renamed Presto
Whip). The second competing product was frozen Whip
Topping, introduced in late 1945 by Bob Rich of Rich
Products Corp. in Buffalo, New York. This was the ﬁrst
frozen whip topping. As its distribution expanded into
Michigan, it severely hurt sales of Wonder Whip. In April
1949 Rex tried to expand into new non-dairy products with a
soy ice cream, made from basically the same ingredients as
his Wonder Whip, but VPC didn’t have the funds to develop
and launch such a new product, so the it was never sold.
Delsoy in the pressurized can was a more serious competitor
in the local area, but Rich’s frozen Whip Topping was more
of a threat in more distant markets and as it expanded into
Michigan. VPC could not survive this competition from
its weak position. Moreover Rex was not an experienced
businessman. So the company was forced to cease operations
on 26 March 1949, after less than 2 years in business.
In early April 1949 Bob Smith of Delsoy Products
offered Rex a job any time he wanted it. Smith also
expressed interest in acquiring Diamond’s pending patent
applications as well as the name of his company, which he
thought was better than his own “Delsoy Products Inc.”
In March 1949 Rex wrote several food corporations
to see if they might be interested in manufacturing Wonder
Whip and paying him a royalty. General Food Corp. in New
York said they were not interested. Sadly, Rex was ahead of
the market, for about 8 years later General Mills launched
Dream Whip, and about 15 years later Whip ‘n Chill, both
similar products.
American Maize Products Co. in Whiting, Indiana,
responded favorably, so Rex went to work as a chemist for
them from the fall of 1949 to Nov. 1955, working closely
with B.R. Taylor, Manager of Planning and Development.
However they wanted a spray-dried product with a long
shelf-life since they had no facilities for handling a
refrigerated product. For the next 7 years, Rex worked
closely with Nichols Engineering Company, but they were
unable to successfully spray dry a high-fat vegetable cream
in their very small Niro spray dryer. The same type of
formulas could be easily spray dried in the next larger Niro
unit. After sitting on the shelf for a while, the fat would
seep out from each particle in the high-fat product causing
the particles to clump together. During the summer of 1951
he studied food technology at Massachusetts Institute of
Technology. On 30 March 1950 Rex applied for a patent
titled “Powdered Topping and Method of Making Same”
(No. 2,619,423) which was issued on 25 Nov. 1952. Then
he changed the formula radically, abandoning the use of
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soy (and of all protein), and made a much better product
whose key ingredient was methyl ethyl cellulose, used as
a stabilizer. He and Eugene L. Powell applied for a patent
(No. 2,863,653) on this product, titled “Salad and Dessert
Topping” on 3 Dec. 1954. It was issued on 13 Jan. 1959,
after Rex had assigned the rights to Rich Products Corp.
upon his employment with that company in the fall of 1955.
Rex did no further work with soy. When American Maize
decided they were not in a position to exploit the new methyl
ethyl cellulose process of making topping, Rex wanted to
move on so he could be actively engaged in the commercial
exploitation of this new process. Even though American
Maize wanted him to sell the patent to a manufacturer
and stay on with them, they parted on friendly terms, and
American Maize transferred the rights to the patent to
Rex before he left. Florence thinks that Rex, at his own
suggestion, paid American Maize a small sum to cover the
expenses of applying for the patent.
On 12 June 1955 Rex presented a 9-page paper with 9
slides on “Vegetable fats for bakery and household use” at
the annual meeting of the Institute of Food Technologists.
He noted that in the USA, either soy protein or non-fat
milk solids was generally used as the protein dispersant.
Continued. Address: 1112 Pawnee Trail #2, Georgetown,
Kentucky 40324. Phone: 502-863-5055.
4505. MSA. 1992. 1993 Missouri Soybean Association
district meetings. Jefferson City, Missouri. 4 p. Dec. 8.
Unpublished typescript.
• Summary: For each of six districts gives (for one or
more locations): Date. Place. Contact person and phone no.
Agenda. In District 3, 18 Feb. 1993, SoyDiesel was on the
agenda with Leon Schumacher of Missouri Univ.
4506. Bailey, Ann. 1992. Soy diesel fuel has bright future.
Grand Forks Herald (North Dakota). Dec. 16. p. 5B.
Agriculture section.
• Summary: Kenlon Johannes, a member of the National
Soy Diesel Development Board and executive director of
the Missouri Soybean Association, spoke to farmers at the
1992 Corn Soybean Expo held Tuesday in Fargo, North
Dakota. believes there is a “potential market for 150 million
gallons of soy diesel fuel in the United States during the next
three years. Soy diesel (also called methyl soyate) is made
by removing glycerine from soybean oil through a process
named transesteriﬁcation.” Glycerine can be used as a de-icer
for airplanes or a substitute for ethylene glycol in radiators.
Two major potential uses, says Johannes, are
“marine vehicles and buses in cities that must comply
with Environmental Protection Agency rules concerning
emissions.” He said that under the Clean Air Act, all buses
purchased after the year 2000 must be powered by alternative
fuel, such as soy diesel. “The American BioFuels Association
has already talked with the Clinton Gore transition team

about using biofuels as alternative fuels.” Address: Herald
Staff Writer.
4507. Curtis, Austin W., Jr. 1992. His work, his father’s
work, and George Washington Carver’s work with soybeans
(Interview). SoyaScan Notes. Dec. 24. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Dr. Curtis, a close associate of Dr. George
Washington Carver, has an honorary doctorate degree. He is
now age 81. His father, Austin W. Curtis, became Director of
Agriculture at West Virginia State College, a black college,
in about the early 1920s. At that time he took a strong
interest in soybeans as a way of enriching the soil. Dr. Curtis
does not know how his father became interested in soybeans,
and he does not think his father ever published anything
about soybeans. Much of what his father was trying to teach
farmers about soybeans wasn’t understood at the time.
Gradually that part of West Virginia changed from a farming
to an industrial area based on gas and coal. The students gave
his father the nickname “Soy Bean Curtis,” but they never
used it in his presence. Likewise, the students sometimes
called him “Little Soy”–in his presence. His father retired
from the university in about 1944. A relative of his is now
preparing a biography of his father, but it may not be ready
for several years.
Dr. Curtis did research twice at the Ford Motor
Company in Dearborn, Michigan. In the summer of 1940,
when Dr. Carver was still alive, his focus was on soy protein
for use as food and spun soy protein ﬁber. He worked with
Robert Boyer. He did not do much work with paints based
on soy oil since that research had already been completed
by Ford. He did not apply what he learned about soybeans
after his return to Tuskegee, but he did apply the principles
he learned to peanuts–which was an extension of work they
had already done on peanuts. He did not do much work with
soy in Alabama because at that time not many varieties of
soybeans were well adapted to the climatic conditions of
the south; they were primarily a midwestern crop. In 1944
the focus of his research at Dearborn was still on foods, not
only with soybeans but also wild plants. His work with soy
focused on making soymilk more palatable.
Dr. Carver was most interested in the soybean for its
nutritional value and possible use to make low-cost foods.
Neither Dr. Curtis nor Dr. Carver did any soybean breeding.
Dr. Curtis’ laboratories have focused on products made
from peanut oil; they have never made any soy products.
Their best selling product is Curtis Rubbing Oil, made
from peanut oil, for the relief of pains from arthritis and
rheumatism. It is very effective. Skin care and hair care
products also sell well. In the late 1950s the company
employed about 40 people including sales people; now they
employ less because they use brokers. The company has not
grown as much as Dr. Curtis had hoped it would. Address:
A.W. Curtis Laboratories, 46 Selden, Detroit, Michigan
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48201. Phone: 313-833-6979.
4508. Bagby, Marvin O. 1992. Uses for vegetable oils.
Yearbook of Agriculture (USDA). p. 154-58. Chap. 23.
For the year 1992. New Crops, New Uses, New Markets:
Industrial and Commercial Products from U.S. Agriculture.
• Summary: Soybean oil is discussed in many sections
of this chapter. Epoxidized oils and ﬁlms: During World
War II, scientists at the ERRC (Eastern Regional Research
Center, Philadelphia, Pennsylvania) developed methods
for converting vegetable oils to epoxidized oils, for use as
plasticizers and stabilizers. They replaced products that
were volatile and toxic. “Out of the 300 million pounds of
soybean oil used annually for industrial products, nearly 122
million pounds (about 40%) are converted to epoxidized
oil.” Research and development begun by the Northern
Regional Research Laboratory (now named NCAUR) in
Peoria, Illinois, “led to the commercial production and use of
polyamide resins. Polyamides are prepared from dimer acids
that have been derived from soybean and other vegetable
oils and are used as hot-melt adhesives for shoe soles, book
bindings, can-seam solders, and packaging. Production
of dimer acids in the United States is about 40 million
pounds per year; perhaps more than half of this is used for
polyamides.
Nylon 9, a product of NCAUR research, is a plastic
made from oleic acid, a fatty acid found in most vegetable
oils, including soybean oil.
“Soybean oil inks: Soy inks, alternatives to conventional
petrochemical-based inks, were developed by the American
Newspaper Publishers Association (ANPA) and were ﬁrst
used in 1987 by the Cedar Rapids Gazette (Iowa). The ink
from soybeans consists of about 50-60% degummed soybean
oil, 20-25% petroleum resin, and 15-25% pigments. This
ink has gained rapid acceptance by the newspaper industry.

The colored inks are especially popular. Because the black
inks formulated by ANPA were not cost-competitive with
typical offset news inks they are not widely used.” A photo
shows chemist Sevim Erhan (a woman) comparing a beaker
of soybean oil with the traditional petroleum-based product
used in making printing inks. Soy oil is a much lighter
colored vehicle for producing ink.
Dust control: “In the 1980’s soybean oil was evaluated
by USDA’s Agricultural Research Service (ARS) researchers
and others for dust control in swine conﬁnement operations
and in grain elevators. Because vegetable oils are readily
biodegradable and edible, they are ideally suited for this
purpose.
Diesel fuel: Diesel engines are compression ignition
engines. Early diesel engines were demonstrated running
on peanut oil. Soybean oil also makes a good diesel fuel.
Address: Research Leader, Oil Chemical Research, National
Center for Agricultural Utilization Research, ARS, USDA,
Peoria, Illinois.
4509. Banse, T.P. 1992. Soy ahoy. Motor Boating & Sailing
170:43-. Dec. *
• Summary: About soy diesel fuel used in motor boats.
4510. Biodiesel Alert (Arlington, Virginia). 1992. Serial/
periodical. Arlington, Virginia: American Biofuels
Association. Vol. 1, No. 1. Dec. 1992. Frequency: Monthly.
• Summary: This “News Source for the Biodiesel Industry”
is published under contract to the National SoyDiesel
Development Board by the American Biofuels Association.
Editor: Peter Nathan Merrill, Washington, DC. It is funded
by the United Soybean Board. Renamed Biodiesel Report in
Dec. 1994.
Contents of issue No. 1: Welcome. Background. Market
activities. Legislative update. Research ﬁndings. General
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interest. Address: 1925 N. Lynn Street, Arlington, Virginia
22209. Phone: (703) 522-3392.
4511. Biodiesel Alert (Arlington, Virginia). 1992.
Background: NSDB supports SD/BD. 1(1):1. Dec.
• Summary: “The National SoyDiesel Development
Board (NSDB) has grown out of and replaced the National
SoyFuels Advisory Committee (NSFAC), which was
founded by a group of mid-west soybean farmers. They were
concerned that the worldwide buildup of soybean oil reserves
would seriously depress the value of soybean oil, and
consequently the value of soybeans. They were, therefore,
looking for a major new market for soybean oil, and saw that
SoyDiesel / Biodiesel (SD/BD) has the potential to be that
market.
“The Missouri Soybean Council took the lead in
advancing the concept and was supported by the pioneering
SD/BD work of Interchem, STRATCO, Procter & Gamble,
AgP [AGP] and the University of Missouri.” Note: This is
the earliest document seen (Oct. 2017) that mentions AGP in
connection with biodiesel.
“The members of the NSFAC were fully aware of how
the growing ethanol industry had helped to stabilize the
price of corn, one of ethanol’s main feedstocks. They were
also aware that the Biodiesel industry is quickly advancing
in Europe, particularly in Austria and Italy, and judged that
soybean farmers could beneﬁt from an American Biodiesel
industry. Fortunately, enough research has been done in
the United States and other countries... to provide a good
scientiﬁc and technical foundation on which to build a SD/
BD industry in the United States.
The NSFAC hired an outside contractor, Information
Resources, Inc. of Washington, D.C., to explore the potential
of the industry, develop a strategic plan, and propose an
organizational structure and budget. The resulting study
recommended the formation of NSDB and this advice was
accepted by the NSFAC. The leadership of NSFAC became
the leadership of NDSB which has helped to maintain the
momentum. The NSDB is moving rapidly; establishing the
Biodiesel Coordinating Council (BCC) to bring all interested
parties (farm groups, government, industry, universities,
etc.) together in a cooperative effort to advance the SD/BD
industry. The ﬁrst major meeting of the BCC was held in
Washington, D.C., on November 6, 1992. (A report of that
meeting is on page 4).
“Gary Ellington of Missouri is the Acting Chairman
of NSDB and Kenlon Johannes, also from Missouri, is the
acting Chief Executive Ofﬁcer. Jim Gay of Illinois is Vice
Chairman as well as chairman of the Research Committee.
David Stone of Iowa is Secretary / Treasurer and a Board
Member. Leroy Brammer of Indiana, Richard Prascher of
Nebraska, Don Settlemire of Ohio, and Wayne Bietz of
South Dakota are also Board Members.
“The NSDB is supported by farmer check-off dollars

provided by the United Soybean Board through the American
Soybean Association. This makes NSDB a subcontractor to
the ASA. Farmer check-off dollars are also made available to
NSDB by the Qualiﬁed State Soybean Boards.”
“NSDB is temporarily headquartered with the Missouri
Soybean Council. Mr. Johannes can be reached at: (800)
841-5849 and (314) 635-5122. His address is P.O. Box
104898, Jefferson City, Missouri 65110-4898.”
4512. Biodiesel Alert (Arlington, Virginia). 1992. Market
activities. 1(1):2. Dec.
• Summary: “The Biodiesel market appears to be on the rise,
with its pollution reduction capability and its versatility.” The
cost of $2.50 per gallon is considered the only drawback,
but this could be reduced to as low as $1.75 as more fuel is
produced, predicts Bill Ayres, vice president of Interchem
Environmental Inc. To help lower the cost, waste yellow
grease [or vegetable oil from deep frying] could be used to
produce a fuel component for blending with SoyDiesel.
“Procter & Gamble (P&G) recently agreed to produce
15 million gallons of Biodiesel per year for Interchem
Industries. Interchem anticipates that the fuel will play an
important part in the $23 billion renewable fuel industry.
The initial markets for Biodiesel will be in areas housing
indoor diesel engines, marine areas (to protect lakes,
streams, and harbors), and in cities (to comply with clean
air regulations)... Interchem plans to market between 30 an
60 million gallons of SoyDiesel by 1994 and P&G will now
help it attain that goal.”
Note: This is the earliest document seen (Oct. 2017) that
contains Interchem’s new name, “Interchem Environmental
Inc.”
4513. Biodiesel Alert (Arlington, Virginia). 1992. Research
ﬁndings. 1(1):3. Dec.
• Summary: “For over a year, the University of Missouri
Agricultural Engineering Department has been running
a Dodge pickup truck on pure SoyDiesel with good
performance results, but with NOx [nitrogen oxide. Note:
NOx is a generic chemical term for the various oxides
produced during combustion. They are believed to aggravate
asthmatic conditions, and to react with the oxygen in the air
to produce ozone, which is also an irritant]. According to
results announced at the Biobased Products Expo ‘92, oxides
of nitrogen emissions were 13% higher when fueled on
100% SoyDiesel, Carbon monoxide emissions were reduced
by 48%, particulate matter [mostly soot] was reduced by
20% and smoke was reduced by 83%. The only engine
modiﬁcation was a wintertime heater to keep the fuel warm”
[and prevent it from gelling].
“In addition, 50 city buses have been operating on a
25% SoyDiesel / 75% petroleum diesel mixture. The mileage
has remained the same... and the SoyDiesel buses emitted
approximately 30% less smoke.”
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The “Ohio Soybean Council has purchased a 1992 Ford
XLT 3/4 ton pickup to test and demonstrate fuel made from
soybean oil.” It will run on a blend. “This pickup joins the
ﬂeet of Biodiesel fueled pickups in Nebraska, South Dakota,
Missouri, Mississippi and Wisconsin.”
4514. Biodiesel Alert (Arlington, Virginia). 1992. General
interest. 1(1):4-5. Dec.
• Summary: “Sunrider launched out of Coos Bay, Oregon,
on Sept. 18, 1992 and made its ﬁrst stop in Hawaii.”
The U.S. Departments of Agriculture, Energy, and
Commerce, the Environmental Protection Agency, and the
New Uses Council sponsored the ‘Biobased Products Expo
‘92’ which took place in St. Louis [Missouri] on Oct. 6-9.
The Expo opened with an ‘Alternative Fuel Vehicles Round
Up,’ which showcased tractors, cars, buses, and airport
service equipment running on different mixtures of ethanol
and biofuels for diesel engines.” “For more information
on biobased products, contact the Agricultural Research
Institute, 9650 Rockville Pike, Bethesda, Maryland 208143998 or by Phone at (301) 530-7122.
4515. Bowers, Douglas E. 1992. Introduction: Historical
models for change. Yearbook of Agriculture (USDA) p. v-xii.
For the year 1992. New Crops, New Uses, New Markets:
Industrial and Commercial Products from U.S. Agriculture.
• Summary: Contents: New crops and new uses: Historical
trends. Early American adaptations. The rise of utilization
research (George Washington Carver and peanuts,
Agricultural Adjustment Act of 1938, the four regional
research laboratories, soybeans). Postwar research (from
1957). New sources of demand. A promising future (The
Food, Agriculture, Conservation, and Trade Act of 1990).
By the early 1900s “it was becoming clear that new uses
for farm products would have to be found if surpluses were
to be avoided and byproducts efﬁciently used. Within USDA,
utilization research, as it was called, became increasingly
important. In 1920–at a time when farm prices were
collapsing because of a contraction in exports–an Ofﬁce of
Development Work was set up in the Bureau of Chemistry
to ﬁnd ways to chemically break down farm products
into substances that industry could use. World War I also
provided an incentive for research into industrial uses for
agricultural products.
“One of the most successful utilization researchers early
in this century was George Washington Carver at Tuskegee
Institute in Alabama. Carver saw that the South was suffering
from the overproduction of cotton, almost to the exclusion
of other crops. Not only were cotton prices low, but the boll
weevil was also beginning to devastate cotton farms that
stood in its path.
“Carver believed farmers would turn to other crops
if enough new uses could be found for them to create a
sufﬁcient market. He concentrated on peanuts and sweet

potatoes, two crops Southerners already knew how to
grow but that were not widely planted for commercial
purposes. Over the years, Carver developed hundreds of new
products from peanuts and sweet potatoes; the best known
to consumers is probably peanut oil. USDA’s Extension
Service helped disseminate information throughout the South
about converting from cotton to other crops. Largely thanks
to Carver’s research, peanut acreage quadrupled between
1920 and 1940. Carver also found new uses for cotton
and soybeans; in fact, soybeans can be seen as the most
successful “new” crop in the United States this century.
“Surplus production became an even greater problem
during the Depression of the 1930’s, when domestic markets
fell and exports nearly dried up. Congress took a major step
toward the expansion of utilization research when it passed
the Agricultural Adjustment Act (AAA) of 1938; this act
created four regional research laboratories as part of what
is now the Agricultural Research Service. Each laboratory
specialized in the crops grown in its region–for example,
cotton in the South; wheat, fruits, vegetables, and alfalfa in
the West; animal products, milk, and tobacco in the East; and
grain crops, soybeans, and other oilseeds in the North.
“With the AAA of 1938, the basic institutional structure
of today’s national, regional, and State experiment station
laboratories was established. The present-day advisory
committee system, by which representatives of farmers
and land-grant universities are given a voice in setting
research priorities, was also foreshadowed by a committee
on utilization research appointed just after the 1938 act was
passed. Advisory committees and research on utilization and
marketing were strengthened by the Research and Marketing
Act of 1946, which sought to redress the imbalance between
production and postproduction research.”
“Most important, in 1943 USDA scientists [at the
Northern Regional Research Laboratory] discovered a way
to mass-produce penicillin, making this miracle drug widely
available for the ﬁrst time.
“After the war, attention again focused on crops in
surplus. In 1957, with farm productivity soaring from the
greatly increased use of chemicals and machinery, Congress
created a Commission on Increased Industrial use of
Agricultural Products to recommend new research in this
area.” Address: Head, USDA Agricltural and Rural History
Section, ERS/USDA, 1301 New York Ave., N.W., Room
928, Washington, DC 20005-4788. Phone: 202-219-0787.
4516. Brownback, Sam; Glaser, Lewrene. 1992. Agriculture
provides U.S. industry with diverse raw materials. Yearbook
of Agriculture (USDA). p. 2-8. Chap. 1. For the year 1992.
New Crops, New Uses, New Markets: Industrial and
Commercial Products from U.S. Agriculture.
• Summary: An excellent overview and summary. A
section titled “Soybean Oil Inks” states: “First marketed in
1987, soybean oil based printing inks have experienced a

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1582
phenomenal surge in usage. Over one-third of the Nation’s
daily and weekly newspapers are using either color or black
soy ink. Color soy inks have been widely adopted because of
their superior performance, despite their slightly higher price.
Black soy inks are more expensive than their petroleumbased counterparts, thus limiting their use.
“However, two environmental factors could encourage
more newspapers and other lithographic printers to use soy
inks: lower worker exposure to harsh petrochemicals and
decreased emissions of volatile organic chemicals (VOC’s).
With soy inks, VOC levels are 2-4 percent, compared with
25-40 percent for petroleum-based inks.
“Researchers at the USDA’s Agricultural Research
Service (ARS) National Center for Agricultural Utilization
Research in Peoria, Illinois, are already working on a
second generation of lithographic soy inks. They contain no
petrochemical compounds (except for pigments), provide a
wide range of viscosities, and are expected to be more cost
competitive with petroleum-based inks.”
A section titled “Paintings and Coatings” notes that
“VOC’s are one of the principal components in chemical
reactions in the air that form ozone, which in the lower
atmosphere is a pollutant that can cause respiratory
problems... Surface coatings are the largest single source
of industrial VOC emissions... Scientists are examining
vegetable oils, particularly vernonia oil and epoxidized
soybean oil, as replacements for solvents in paints and
coatings. The modiﬁed coatings have lower VOC’s and
superior properties, and they are cheaper than traditional
paint formulations. About 50 million pounds of vegetable
oils could be used in these applications annually.
“Fuels. Biodiesels are receiving attention as a
replacement for petroleum diesel fuel. Tractors and other
farm equipment, commercial truck ﬂeets, railroad engines,
barges, and military vehicles and ships all run on diesel fuel.
Production agriculture alone uses 3 to 3.5 million gallons
annually. Besides being a renewable resource, biodiesel fuel
can also help reduce air pollution. It is low in sulfur and
gives off fewer particulates during combustion. Research
is being conducted to develop diesel fuel from soybean oil,
rapeseed oil, and tallow.”
A graph on page 3 shows the real prices of a bushel of
corn and a barrel of petroleum from 1949 to 1989. The price
of corn has trended sharply downward, while the price of
petroleum has trended slowly upward. Both have peaked at
times. In 1979 the two prices were equal for the ﬁrst time
in history, and since that time the corn prices has generally
been the lower of the two, sometimes much lower. Address:
1. Kansas Secretary of Agriculture, Kansas State Board
of Agriculture; 2. Agricultural Economist, ERS, USDA,
Washington DC.
4517. Duke, James A.; McChesney, James D. 1992. New
medicines from old crops. Yearbook of Agriculture (USDA).

p. 183-88. Chap. 28. For the year 1992. New Crops, New
Uses, New Markets: Industrial and Commercial Products
from U.S. Agriculture.
• Summary: “Today there is much interest in designing
foods that can reduce the probability of diseases like
cancer; they are sometimes called ‘designer foods,’ ‘food
farmacy,’ ‘nutriceuticals,’ or ‘prandial pseudoprescriptions.’
Hundreds of bioactive compounds in our food crops have
indicated healthful activities... However, the USDA does
not encourage self-diagnosis or self-treatment with herbal
medication.” Antioxidants are compounds that prevent
oxidative damage to free radicals.
Steroids: “Few Americans realize that steroids represent
about 15 percent of modern medicinal prescriptions. The
medicines loosely called steroids are widely used to treat
arthritis, achieve contraception, etc. At ﬁrst, steroids were
obtained from animal urine. Then it was discovered that a
compound called diosgenin, from yams (Dioscorea spp.),
can be converted to steroids. A burgeoning industry of
steroid contraceptives soon followed. Gradually, however,
wild yams became more and more unpredictable as steroid
sources. Today, most steroids are made from natural
compounds called sitosterol and stigmasterol, byproducts
of soybean processing. Assuming the world pharmaceutical
market has a value of $150 billion and that steroids capture
15% of that market, the soy byproducts called steroids are
worth more than $20 billion in their ﬁnal pharmaceutical
form. This is a signiﬁcant example of adding value by
processing, since the byproducts themselves are relatively
low-cost.
“Soybeans made new headlines in March 1990 [see USA
Today, March 27] as a result of research [by Dr. Stephen
Barnes] at the University of Alabama in Birmingham.
Soybeans contain several compounds called phytoestrogens
that have mild estrogenic activities. Researchers believe
that many breast tumors need the hormone estrogen to
grow, so doctors often treat breast cancer patients with an
antiestrogen drug known as tamoxifen. It is speculated that
phytoestrogens may behave as tamoxifen does (but more
weakly) by inhibiting tumor development.
A photo shows Dr. James Duke examining a plant. “Of
the 2,800 plants in Maryland, he has found published folk
medicinal uses for 700.”
Note: This is the earliest document seen in the
SoyaScan database that contains the word “nutriceuticals”
(or “nutriceutical”) spelled in that way–or any similar term.
Address: Economic Botanist, ARS, USDA, Beltsville,
Maryland; 2. Director, Research Inst. of Pharmaceutical
Sciences, Univ. of Mississippi, Oxford.
4518. Gifford, Claude. 1992. New farm products, new uses,
and the environment. Yearbook of Agriculture (USDA). p.
280-85. Chap. 43. For the year 1992. New Crops, New Uses,
New Markets: Industrial and Commercial Products from
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U.S. Agriculture.
• Summary: “New farm products and new uses for farm
products offer promising opportunities to increase the
demand for U.S. farm commodities, boost farmers’ income,
put new economic life in rural communities, and improve the
environment.”
“History of the New Uses Effort:
“New uses is not a new idea, but the degree of action
and the opportunities for success are new.
“USDA’s four Regional Research Laboratories–in
Albany, California; New Orleans, Louisiana; Peoria, Illinois;
and Wyndmoor, Pennsylvania–were built in 1938-41 to
ﬁnd new uses for farm products. A national Presidential
Commission on Increased Industrial Uses of Farm Products
studied new uses in 1956-57. Secretary of Agriculture Block
in the early 1980’s held a national conference ‘challenge
forum’ on new uses.
“Predating all this was the formation of the Chemurgic
Council under the leadership of Wheeler McMillen and with
some ﬁnancial aid from Henry Ford. The Chemurgic Council
also had the support of such luminaries as inventor Thomas
A. Edison, industrialist Irenee du Pont, MIT president Karl T.
Compton, Nobel Prize winning physicist Robert A. Milliken
of the California Institute of Technology, founder of the
American Society of Farm Managers D. Howard Doane,
Cornell University trustee H.E. Babcock, General Motors
vice president Charles F. Kettering, and Sears, Roebuck &
Company board chairman Robert E. Wood–all of whom
served on the Chemurgic Council Board of Governors
simultaneously.
“Wheeler McMillen, long-time president of the National
Chemurgic Council, was also executive director of the
1956-57 Presidential Commission on new uses, and was
editor-in-chief of Farm Journal. He based his reasoning for
the formation of the Chemurgic Council on the concept that
the human stomach, as an outlet for food production, will
stretch only so far–but the appetite for industrial uses of farm
products can be almost without limit. The idea grew out of a
comment made by Julius Barnes, a wheat exporter who was
president of the U.S. Chamber of Commerce, in a speech at
the American Farm Bureau Convention in Chicago in 1924,
where McMillen was present.
“Subsequently, McMillen wrote about the concept in
Farm and Fireside, of which he was then an editor. In 1926
McMillen wrote an editorial suggesting a national foundation
to stimulate the creation of new uses for farm products. He
discussed the concept with William M. Jardine, Secretary
of Agriculture, and Herbert E. Hoover, then Secretary of
Commerce. Both reacted favorably. In the next session of
Congress, the Commerce Department requested a $50,000
appropriation to investigate industrial uses for agricultural
raw materials.
“In 1929 Jardine wrote a foreword to a McMillen book.
Too Many Farmers, relating that when he was Secretary

of Agriculture, McMillen came to him and ‘pointed out
the inelasticity of the human stomach,’ and ‘proposed a
campaign for the support of research to discover and extend
nonfood uses for farm-grown materials, and to ﬁnd more
proﬁtable uses for farm wastes.’
“The Chemurgic Council, formed in 1935, had three
primary aims:
“’1. Development of new, nonfood uses for established
farm crops.
“’2. Establishment of new crops for new or old uses.
“’3. Discovery of proﬁtable uses for agricultural wastes
and residues.’
“This background is covered in McMillen’s book New
Riches from the Soil. Those former activities on behalf of
new uses laid the foundation for the present emphasis on
new uses for farm products. Secretary of Agriculture Edward
Madigan has made the development of new farm products
and new uses for farm products one of his top priorities.
There is even a greater opportunity now to be successful
in producing new farm products and new uses for farm
products.
“Farm Capacity Is Available: The U.S. ‘farm plant’ is
running under capacity. From 60 million to 78 million acres
of cropland have been idled in farm programs each of the
last 5 years. New products and new uses can offer more
opportunities for farmers to put this land to productive use.
This would reduce Government farm program costs while
increasing the per-unit efﬁciency of agricultural production.
“About one-half of these idled acres–36 million of
them–are in the Conservation Reserve Program (CRP),
withdrawn from production under 10-year contracts that start
expiring in 1996. Finding new uses for those acres–such as
growing less soil-depleting biomass for alternative fuels–
would offer part of the solution for what to do with this land
as it comes out from under CRP contracts.” Address: Ofﬁce
of Public Affairs, USDA, Washington DC.
4519. Gold Mine Natural Food Co. 1992. Macrobiotic,
organic and Earthwise products for you and your home (Mail
order catalog and price list). San Diego, California. 48 p. 28
cm.
• Summary: A hefty catalog of macrobiotic and natural food
products–is there a difference? Categories: Cereals. Beans
(incl. organic Japanese “aduki” beans, organic Japanese
black soybeans, organic yellow vegetable soybeans), seeds,
kuzu, sea salt, miso (18 varieties, some made in America),
food processing (nigari, koji, natto starter), soy sauces, sea
vegetables, mochi, condiments, dried foods, sauerkraut,
pickles, oil, vinegar, snacks, sweeteners & baking supplies,
beverages (mostly teas), cookware, knives, utensils, custom
saunas, skin and body care, The Pure Food Campaign: An
International Boycott of Genetically Engineered Foods (full
page ad), Austrian grain mills, books, Why buy organically
grown food? What is macrobiotics: a principle and a diet.
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Printed on recycled paper with soy bean inks.
Note: “Carlos and Jean Richardson began Gold Mine
Natural Food Company in 1985 while living in an old
gold mining town in the mountains of San Diego County.
Beginning from a small, at-home business, Gold Mine has
grown into a diverse and busy natural food distributing
company” (from a 1988 leaﬂet). Address: 1947 30th St., San
Diego, California 92102-1105. Phone: 1-800-475-3663.
4520. Harris, W.L.; Rosen, Howard. 1992. Conversion of
biomass to fuel and energy. Yearbook of Agriculture (USDA).
p. 212-20. Chap. 33. For the year 1992. New Crops, New
Uses, New Markets: Industrial and Commercial Products
from U.S. Agriculture.
• Summary: This chapter begins: “In 1991, biomass
provided over 3.5 quads (a quad is a measure of energy that
equals 1 quadrillion British Thermal Units, or Btu’s) of the
energy used in the United States. This was equivalent to the
energy contained in 604 million barrels of oil which equals
about 22 percent of annual U.S. oil imports.”
Page 218: “Biodiesel from Oilseed Crops: Biodiesel is a
diesel-type fuel made from oils extracted from oilseeds and
plants, or from animal fats, which can be used in unmodiﬁed
diesel engines. The raw oils and fats must be modiﬁed by
some chemical and/or thermal processes to reduce their
viscosity and lower their high boiling point.
“Many researchers have sought technologies to extract
oil from seeds having high oil contents.”
“Currently, more than 25 billion gallons of diesel fuel
are used annually in the United States. Production agriculture
alone uses 2.5 billion gallons annually.”
Three major technologies have been developed
to produce biodiesel: “(3) The unprocessed oils were
chemically converted (transesteriﬁed) to less complex
chemicals known as fatty esters by combining the oils with
alcohols, using a catalyst such as potassium hydroxide.
Methyl and ethyl esters made from soybean and industrial
rapeseed oils using methanol or ethanol were found to
have properties similar to diesel fuel and could be directly
substituted in unmodiﬁed engines without signiﬁcantly
reducing performance or expected engine life.”
Most oilseed crops, including soybeans, may be used
to make biodiesel. “Currently, biodiesel is not economically
competitive with diesel fuels. Continued increases in the
oilseed yield per acre and improved processing technology
will help close the gap.” Address: 1. National Program
Leader for Engineering and Energy, Agricultural Research
Service, USDA, Beltsville, Maryland; 2. Energy Coordinator,
Forest Service, USDA, Washington DC.
4521. Hogg, John A. 1992. Steroids, the steroid community,
and Upjohn in perspective: a proﬁle of innovation. Steroids
57(12):593-616. [75* ref]
• Summary: The author was the Director of Experimental

Sciences and Therapeutics at The Upjohn Company in
Kalamazoo, Michigan, at the time of his retirement in 1981.
This article gives a history of Upjohn’s work in developing
steroids. The announcement in 1949 at the Mayo Clinic (by
Hench and co-workers) of the dramatic effect of cortisone
in alleviating the symptoms of rheumatoid arthritis set
off a competitive worldwide R&D effort aimed at the
practical synthesis of the corticosteroids. The second major
discovery was the discovery by Pincus and co-workers at
the Worcester Foundation of the potential of the female
hormone progesterone as a contraceptive agent. Upjohn
was part of this effort, and a major innovator. The “golden
age of steroids” began in the 1950s. Other major companies
in the ﬁeld were Merck, Lederle, Squibb, and Syntex. A
breakthrough, which gave Upjohn an early competitive edge,
was the discovery that a common mold, Rhizopus nigricans,
introduced enzymatically an 11 α-hydroxyl group directly
into the female hormone progesterone, which had just been
synthesized from the soybean sterol stigmasterol–a one-step
solution to the multi-step alternatives for 11-oxygenation.
Huge amounts of Beta-Sitosterol, a by-product of the
process, were stockpiled. Hydrocortisone was synthesized
from progesterone.
A parallel scenario was repeated at Upjohn a quarter
century later. By the late 1960s the discarded sitosterol
stockpile had become enormous and Upjohn's Ward
Greiner was promoting sitosterol utilization. The sitosterol
utilization project was formally initiated in the early 1970s.
The sister soybean sterol sitosterol was radically degraded
microbiologically and concurrently oxygenated in ring C
to produce 9α-hydroxyandrosyenedione, an alternative key
intermediate for corticoid synthesis. Now all of the steroids
that had formerly been made from soy stigmasterol could be
made by the new process from the abundant soy sitosterol.
New chemical processes, highly integrated with the existing
processes, assured the continuation of Upjohn's leading role
in steroid hormone production. Address: 2225 S. 36th Street,
Galesburg, Michigan 49053.
4522. Libby, Lawrence; Kugler, D.E.; Taff, S. 1992. The
power of choice. Yearbook of Agriculture (USDA). p. 32-37.
Chap. 5. For the year 1992. New Crops, New Uses, New
Markets: Industrial and Commercial Products from U.S.
Agriculture.
• Summary: “Agriculture at a crossroads. As a Nation,
we are discovering that ‘agriculture is the foundation of
manufacture and commerce’ (as the motto on USDA’s seal
suggests). We are learning that agriculture provides much
more than food and ﬁber, that agriculture is a storehouse
of renewable chemicals and materials for the Nation’s
industries. This role was fundamentally and widely
understood in the past, but now we have come to rely largely
on synthetics, many of petro-chemical origin...”
“Today in another swing of the pendulum, public
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attention–and market demand–may be moving away from
how much food, ﬁber, and other material is grown to how
it is grown.” In short, from quantity to quality. A growing
number of consumers, when they buy a bushel of soybeans,
want to know how it was grown “(including tillage and
chemical practices), the ownership of the farm, the relative
prosperity of the surrounding community... Demand for
environmental services from agriculture will be increasingly
evident throughout the world.”
Aside from soy, “some ornamental yews are a renewable
source of the compound taxol, which is being used to make
an anticancer drug.”
Photos show: (1) Two cupped hands holding several
opened soybean pods. (2) A ﬁeld of soybeans planted
with no-till in wheat residue. (3) The 1991 Yearbook of
Agriculture which “was printed with soy ink on recycled
paper. Press Foreman Gary Crawford of the Arcata Printing
Company in Kingsport, Tennessee, and Warren Bell, Printing
Chief for USDA, check soy-ink-printed press sheets. A
particularly successful use of soybean oil has been a partial
replacement for petroleum in printing inks.” Address: Chair,
Dep. of Food and Resource Economics, Univ. of Florida,
Gainesville, Florida; 2. Director, Ofﬁce of Agricultural
Materials, CSRS, USDA, Washington DC; 3. Agricultural
Economist, Dep. of Agricultural and Applied Economics,
Univ. of Minnesota, St. Paul, Minnesota.
4523. Pecjak, Marinka. 1992. Soja v kulinariki [Soybeans
in cuisine]. Bio Novice (Bio News, Ljubljana, Slovenia) No.
3/4. Nov/Dec. p. 34-42. [Slv]
• Summary: The subtitle reads: “This is the title of a
book published by the publishing house ‘Feniks.’ Mrs.
Marinka Pecjak says: ‘In the beginning was the soybean...’”
Discusses: History of the soybean. Production worldwide.
Uses–A chart shows food, feed, and industrial uses.
Nutritional composition. Use of soya in cooking, including in
vegetarian diets. Address: Slovenia.
4524. Thames, Shelby; Kleiman, R.; Clements, L.D. 1992.
How crops can provide raw materials for the chemical
industry. Yearbook of Agriculture (USDA). p. 86-91. Chap.
13. For the year 1992. New Crops, New Uses, New Markets:
Industrial and Commercial Products from U.S. Agriculture.
• Summary: “Nature has produced an estimated 300,000
different plant species, of which we use only a few hundred
in organized agriculture. In 1957 the USDA initiated a
program that collected plants worldwide from a number of
sources. The idea was to take a close look at these plants
chemically and see if any new and different materials in
them could be useful to humanity. About 8,000 different
species were collected, most of which had never been
examined before.”
“The utility of a given crop as a resource for the
chemical industry depends upon the chemical composition

and structure of the materials found in that crop.”
A long section discusses vegetable oils and their
chemical reactions. “Seed oils consist primarily of a
chemical form called a triglyceride... Alcohols such as
methanol or ethanol can react with the oil’s triglyceride
to give what is called a fatty acid ester, which is useful,
among other things, as a substitute diesel fuel. Vegetable oils
can be converted to glycerol (used in cosmetics, synthetic
ﬁbers, explosives, etc.) and fatty acids through the chemical
addition of water to the triglyceride.
“The fatty acids of soybean oil and tall oil (from
wood, primarily pine) are used to make materials included
in hot-melt glues and in the curing component of epoxy
glues... Other uses for fatty acids include fabric softeners,
plastics, paints, coatings, inks, antifoaming agents, minerals,
processing agents, and mold release agents in foundries.”
“Soybean oil has been modiﬁed to replace petroleum in
inks for newspaper printing. (The 1991 and 1992 Yearbooks
of Agriculture were printed with soy ink.).” Address: 1.
Distinguished Univ. Research Prof. and Prof. of Polymer
Science, Univ. of Southern Mississippi, Hattiesburg; 2.
National Center for Agricultural Utilization Research, ARS,
USDA, Peoria, Illinois; 3. Director, Agricultural Materials,
CSRS, USDA, Washington DC.
4525. Tu-Bich-Thuy. 1992. The current status of soybean
production in South Viet Nam. Palawija News (Bogor,
Indonesia) 9(4):1-7. Dec.
• Summary: Contents: Soybean producing areas in South
Viet Nam: Dong Nai Province (this area in eastern South
Viet Nam supplies 25% of the nation’s soybeans), Mekong
River delta. Technical aspects of soybean production (in
each of the two regions mentioned above): Land preparation,
fertilizer use, varieties, weeds, pests and diseases, cropping
patterns, mixed cropping with maize, soybean before
tobacco, economic efﬁciency. Soybean utilization in Viet
Nam: Utilization as food (80% of the crop is used to produce
soybean curd, fermented soybean curd, soybean milk,
soybean meal and small quantities of soybean oil), utilization
for soybean glue, utilization as stock feed, utilization as
fertilizer. Policies necessary for the development of soybean
production in South Viet Nam: Government’s role in soybean
production. Production constraints. Research activities
conducted to date by U.A.F. Concluding remarks. Future
research activities of the U.A.F.
4526. Yearbook of Agriculture (USDA). 1992. New crops,
new uses, new markets: Industrial and commercial products
from U.S. agriculture. 302 p. For the year 1992. Foreword by
Edward Madigan, Secretary of Agriculture.
• Summary: This Yearbook, published while George Bush
was president of the USA, reﬂects an interest in ﬁnding
ways to make agriculture more self sufﬁcient and less
dependent on government subsidies. Many of the new uses
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are industrial uses. The excellent introduction (“Historical
Models for Change,” by Douglas Bowers) and various
chapters that mention soy are cited separately.
Contents: Foreword. Introduction. Part I: Markets.
Part II: Researching and implementing new products and
technologies. Part III: Products from nontraditional crops.
Part IV: New products from traditional crops. Part V: Focus
on renewable fuels (biofuels). Part VI: Innovative products
for food industries. Part VII: Environmental issues. Epilogue.
Credits. Index.
4527. Finnerty, Margaret. 1992. Soybean processing:
Dawson, Minnesota. In: Margaret Finnerty. 1992. Soybeans,
Cooperatives and Ag Processing Inc. Flagstaff, Arizona:
Heritage Publishers, Inc. 178 p. See p. 51-66.
• Summary: On 9 Nov. 1950 a meeting of local farmers
was called, and resulted in the formation of the “Tri-County
Cooperative Soybean Processing Association.” At the initial
meeting at the Carnegie Library, local businessmen pledged
$20,000. On 9 Feb. 1951 ground was broken for the building.
Joe Givens tells the story of how he became manager (for
almost 30 years) of Tri-County. Two of his friends from the
early 1940s knew about soybeans, and they wrote theses on
soybeans and had a special process developed at Iowa State
College in Ames. Givens, intrigued with the mechanics and
chemistry of soybean processing, went to work for Crown
Iron Works Co., which had acquired a patent on the Iowa
State process. DuPont also had some patents on the process.
Givens went to Dawson and worked from September to
mid-December to install equipment and get the plant up
and running. But the equipment was crude and very poorly
designed, mostly by students at Iowa State. The plant began
full-time operation on 26 Nov. 1951. AGP employee Bernice
Oellien has written an unpublished history of Dawson
Mills. There were big problems from the beginning. It
was found that meal extracted with the solvent being used,
trichlorethylene [trichloroethylene], killed the ruminants
(cattle or sheep) it was fed to. They developed anemia and
bled to death over 4 terrible weeks. Joe Givens became
manager on 20 Jan. 1952. He found that it was the steam
pressure in the toaster that caused the meal to become toxic.
So he switched to a non-pressure toaster and that solved the
problem. However meal treated with trichlorethylene had
quickly gotten a bad name in the feed industry. Even if it
was clearly labeled “Not for ruminants,” farmers shied away
from feeding it to pigs or poultry. The company survived
by selling their soybean meal, made with the same solvent,
to a company that made plywood glue. Then in December
1952, about a year after its bumpy start, Tri-County was
closed by order of the Minnesota Dep. of Agriculture;
further sales of trichlorethylene-extracted soybean meal
were prohibited. The doors closed on Dec. 24, Christmas
Eve. Dawson Mills planned a lawsuit against DuPont, Iowa
State College, and Crown Ironworks, with Rudy Saltness as

their excellent attorney. Dawson was one of 6 clients suing.
Crown settled out of court. In an agreement with DuPont
and Iowa State, they agreed to pay for changing the 6 plants
from trichlorethylene to hexane solvent. Dawson’s new
plant opened without problems on 1 May 1953–but was near
bankruptcy. The next three years were very tight ﬁnancially.
Then Dawson increased capacity by buying a new extractor.
After the ﬁrst 5 difﬁcult years, the company began to grow
and thrive. The town’s ﬁrst annual Soybean Day was held in
the spring of 1959. In 1969 the company name was changed
to Dawson Mills. In 1977 the site for an isolate plant was
acquired a mile outside Dawson. The plant began producing
meat substitutes just as the market for them disappeared. The
company began losing more than 1 million dollars a quarter.
On 1 March 1980 Dawson Mills merged with Land O’Lakes.
“Together with plants at Sheldon and Fort Dodge, Iowa, the
plant at Dawson now constituted the Soybean Division of
Land O’Lakes.” In May 1981 the soy isolate facility closed.
Photos show: (1) Aerial view of the Dawson plant in
winter with snow on the ground. (2) A truck platform lift
which raises the front of a loaded truck so that the soybeans
pour out the back into a hopper. (3-4) Two aerial views of
the Dawson plant which show its location in the middle of
town; therefore it had trouble expanding. (5) Joe Givens
with part of the Crown solvent extraction equipment before
its installation. (6) Dawson employees outside the ofﬁce in
1964. (7) Crown Ironworks solvent extraction equipment at
work inside the Dawson plant. Crown used this plant as a
working model for many innovations to its machinery. (8)
Joe Givens cooking soybean pancakes on a revolving griddle
in 1960 (photo from Soybean Digest). (9) Soybean oil loaded
on rail tanker cars. (10) An employee grading soybeans in
1969. (11). Two employees bagging Dawson 44% Protein
Soybean Meal in 1969. (12) An aerial view of Dawson
Mills’ plant for making edible soy protein isolate and related
products. (13) Rail cars at the Dawson plant. (14) Aerial
view of the Dawson plant, which proudly displays its AGP
logo in 1984. (15) Aerial view of the Dawson plant in 1991.
Continued. Address: Author, Heritage Publishers, Inc., 2700
Woodlands Village Blvd., Suite 300-200, Flagstaff, Arizona
86001. Phone: (602) 526-1129.
4528. Finnerty, Margaret. 1992. Soybean processing: St.
Joseph, Missouri. In: Margaret Finnerty. 1992. Soybeans,
Cooperatives and Ag Processing Inc. Flagstaff, Arizona:
Heritage Publishers, Inc. 178 p. See p. 86-101.
• Summary: In 1826, St. Joseph, Missouri (on the Missouri
River) was founded by fur trader Joseph Robidoux and
settled as a trading post. It became the jumping-off place for
49ers and the eastern terminus of the Pony Express (186061). In 1900 its population was 100,000.
In 1918 Henry Dannen started the Dannen Hay and
Grain Company in St Joseph. The city’s population had
now dropped to 70,000. In 1934 the company built its ﬁrst
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feed mill and elevator in St. Joseph; it still stands at 8th and
Atkinson streets. Henry’s son, Dwight, fresh out of college,
became manager of the feed mill.
Since they were using a lot of soybean meal in their
feed, they decided to make it themselves. Dannen purchased
a press with a capacity of 600 bushels/day from the French
Oil Mill Machinery Co. in Piqua, Ohio, and bought an old
building from the Missouri-Paciﬁc Railroad. This became
the home of Dannen Soybean Corporation. The soybean mill
began operation on 22 Feb. 1938. It was the ﬁrst soybean
processing plant in Missouri. Dannen found it difﬁcult to sell
this “new-fangled” product, soybean meal, to conservative
farmers on the Great Plains; if they were feeding any protein
at all, they preferred to use cottonseed cake, linseed meal,
corn gluten feed, and/or tankage. In those days, soybean
oil was selling for 3½ cents a pound, but the demand for
the meal was so poor the some crushers considered using
it as fertilizer. A few agricultural schools even discouraged
soybean production.
But as World War II began to appear inevitable, some
people realized that imports of vegetable oils might be
cut off. Even before Pearl Harbor, the U.S. government
encouraged increased meat production, which required more
soybean meal.
Convinced that the soybean processing business had
potential, Dannen purchased 5 more French Oil Mill presses.
By late 1939 the Dannen plant was processing 4,200 bushels/
day.
After the start of World War II, the U.S. government
stepped in as a new buyer and seller. The government took
ownership of all the soybeans grown in America, then paid
mills like Dannen a ﬁxed price to process them into oil and
meal. That arrangement was much more safe and proﬁtable
because the mills no longer had to own the soybeans or to
market their products. The government took care of that.
“The oil and meal were considered war essentials just like
gasoline.”
But during the war there was a serious shortage of labor.
Dwight Dannen hired 30 Americans of Japanese descent,
but local opposition killed the project in two weeks. The
white Americans refused to work with these newcomers.
“Eventually, Dannen remembered, the Japanese-Americans
were put in relocation camps.”
During this time Dannen added a hexane solvent plant
from V.D. Anderson Co. It was fairly small, was set up
outdoors, and wasn’t very efﬁcient. In 1948 the hexane
plant exploded, destroying the plant and killing Dannen’s
mill superintendent, their general superintendent, and their
soybean meal superintendent. The explosion was caused
by a hexane leak; when the motors were turned off, a spark
ignited the hexane-saturated air.
The tragic loss of life sobered everyone. But soon the six
expellers were replaced by a new Blaw-Knox solvent plant,
which was up and running within a year. During the war, the

Dannens set up a preferred stock that employees to help them
save; it paid 6% interest at a time when typical interest rates
were about 2%.
On 27 Nov. 1953 a ﬁre destroyed the Dannen Mills
soybean plant at 22nd and Garﬁeld. But within two months,
on 20 Jan. 1954, a ceremony was held to commemorate the
start of work on a new feed mill. Not far from the smoldering
ruins, it was an apt metaphor for a company that just kept
growing. The processing plant was not only rebuilt, but
expanded, with added processing and storage capacity.
Dannen was soon storing a large amount of grain for the
U.S. government; when their total grain storage reached 15
million bushels, they were the 7th largest grain handler in the
USA.
The company acquired an abandoned dump on Lower
Lake Street near its soybean plant and used the property
to build barging facilities. “In the spring of 1960 the ﬁrst
barges left the new Dannen wharf carrying soymeal and
oil downriver to New Orleans [Louisiana] and on to export
markets.” On the return trip they would load the barges with
molasses, to be used as an ingredient in their animal feeds.
In 1963 the Farmers Union Cooperative Marketing
Association, CMA, wanted to buy Dannen as a way of
entering the soybean processing business. They approached
Dwight Dannen, who decided to sell the whole company,
which by now consisted of the soybean crushing plant,
the feed manufacturing plant, a grain marketing facility,
and poultry operation with about 100,000 hens, a trucking
operation, and many local elevators. Dwight Dannen retired
in 1964–to much fanfare, since he was widely regarded as a
ﬁne employer, a ﬁne businessman, and a ﬁne person. Upon
his retirement, John Dotson became manager of the facility
in St. Joseph.
Brief history of CMA: In 1914 it was incorporated
under the name Farmers’ Union Jobbing Association, in
Topeka, Kansas, as a feed miller and marketer. It served for
many years as a regional grain marketing organization. In
1962 its name was changed to Farmers Union Cooperative
Marketing Association. In 1963 they expanded greatly
through acquisitions, including Dannen; that year they had
combined assets of $37.7 million and served more than
100,000 farmers. Since their interest in Dannen was mainly
in the soybean mill, grain elevator and wharf, they sold the
other segments, including the grain elevators. Their goal at
Dannen was to focus on soybean crushing, and then to begin
integrating vertically. Soybean oil degumming equipment,
costing about $100,000, was being installed when they
bought Dannen.
But as work on the plant and reﬁnery progressed,
the economics and politics of cooperative business was
changing. In the summer of 1968 four cooperatives merged
to form Far-Mar-Co, with headquarters in Hutchinson,
Kansas. The four were: CMA (Kansas City, Missouri);
the Equity Union Grain Exchange (Lincoln, Nebraska);
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the West Central Co-operative Grain Company (Omaha,
Nebraska), and Farmers Cooperative Commission Company
(Hutchinson, Kansas). The new organization became one of
the largest grain cooperatives in the USA. Shortly thereafter,
the St. Joseph facility got out of the feed manufacturing
business.
In early 1977 the members of Far-Mar-Co voted to
merge with Farmland Industries; it became a subsidiary of
Farmland and the plant in St. Joseph also became part of
Farmland.
In the mid-1970s Farmland built a successful soy ﬂour
mill at the St. Joseph plant. This was followed by a plant to
make soy protein concentrate, but it was plagued by endless
problems and shut down after 18 months–at some time
before 1983.
Photos show: (1) Aerial view of the St. Joseph plant
(undated). (2) Company ofﬁcials at dinner for 25th
anniversary of Dannen Mills (from the St. Joseph Gazette,
undated): Includes George O. Lines, Ed Gumbert, Miss
Edna Dawson, Fred Woelfﬁng, Bob Waite, and Dwight L.
Dannen, president. (3) Aerial view of plant showing how
Missouri River offers barge transportation. (4) Article titled
“Nearly 1,000 see ﬁne Dannen facilities” (from the St.
Joseph Gazette, undated). Photos at the open house show
the ofﬁce at 5th and Sylvanie streets, and a huge trading
board in the grain and jobbing department. About 220
persons are employed at Dannen Mills Co. Facilities include
a research farm. “Dannen operates two other feed mills in
addition to the one here. They are located at Red Oak, Iowa,
and Milliken, Colorado. Branch ofﬁces are maintained at
Omaha, Kansas City, Hutchinson, and Denver, Colorado.
Grain storage facilities are maintained in Illinois, Missouri,
Kansas, and Oklahoma,” and 25 country grain elevators
are operated in Missouri, Iowa, Kansas, Oklahoma, and
Colorado. (5) Dwight L. Dannen and his wife being honored
by Harold Alexander as he steps down from his post as
manager of the Dannen division of the Farmers Union CMA
(from the St. Joseph Gazette, undated). (6) A page from The
Marketer (Far-Mar-Co periodical, undated) describing the
9th annual meeting at which delegates approved the merger
with Farmland Industries by 462 to 44. (7) The huge, tall
deodorizer in the soybean oil reﬁnery. (8) A water-wash
centrifuge in the reﬁnery. (9) The long and towering row of
grain storage elevators at the St. Joseph plant. (10) Initial
soybean oil reﬁnery equipment being installed. (11) A caustic
dilution tank at the reﬁnery. (12) Loading a barge at the St.
Joseph in 1955, (13). Extensive construction to expand the
St. Joseph reﬁnery in 1987. (14-15) Two lab employees
checking quality in a test tube and retort. Address: Author,
Heritage Publishers, Inc., 2700 Woodlands Village Blvd.,
Suite 300-200, Flagstaff, Arizona 86001.
4529. Illinois Agricultural Experiment Station. 1992. Valueadded in soybeans: A big lesson in a little soybean (News

release). Univ. of Illinois, Champaign-Urbana, Illinois. 2 p.
• Summary: “Illinois is the largest producer of soybean
in the United States. The U.S. soybean crop was valued at
$10.96 billion in 1990. Illinois soybean farmers received
$2.05 billion in 1990... In 1990, the value added by
manufacture of U.S. soybeans was $1.23 billion.” Address:
Champaign-Urbana, Illinois.
4530. National Center for Agricultural Utilization Research.
1992. Factice improvement (News release). 1815 N. Univ.
St., Peoria, Illinois 61604. 2 p.
• Summary: “Factice, used for more than a hundred years
in the rubber industry, is made by vulcanizing unsaturated
vegetable oils.” Light colored, hard factice can be obtained
from mixtures of meadowfoam or rapeseed oils and soybean
oil, reducing production costs. For technical information
contact Selim Erhan, research chemist at NCAUR. Address:
Peoria, Illinois. Phone: (309) 685-4011 ext 533.
4531. National Center for Agricultural Utilization Research.
1992. Soy ink (Oil chemical research) (News release). 1815
N. Univ. St., Peoria, Illinois 61604. 1 p.
• Summary: “A new improved lithographic news
ink technology is now available for license and
commercialization.” The technology has been patented by
the U.S. Department of Agriculture–U.S. Patent 5,122,188,
“Vegetable Oil-Based Printing Ink.”
“The House and Senate have introduced identical bills
(H.R. 5366 and S.2832) that require all Federal printing be
performed using cost-competitive inks whose vehicles are
made entirely from soybean oil. For technical information
contact Marvin O. Bagby... at NCAUR.” Address: Peoria,
Illinois. Phone: (309) 685-4011.
4532. Ag Industrial Materials & Products (New Uses
Council, Topeka, Kansas). 1992? Serial/periodical. Topeka,
Kansas: New Uses Council. Frequency: Quarterly.
4533. Johannes, Kenlon. 1992? Biography. Missouri. 1 p.
Unpublished typescript. Undated. 28 cm.
• Summary: Kenlon Johannes, Executive Director of the
Missouri Soybean Merchandising Council and the Missouri
Soybean Association, is currently coordinating the national
SoyDiesel effort for soybean farmers through the Missouri
ofﬁce in Jefferson City.
4534. Johannes, Kenlon. 1992? DVD of Biodiesel–Early
interviews. 1992+. Missouri. 55 min. Undated.
• Summary: This color video with soundtrack contains at
least 10 chapters or tracks; it begins with the words: “United
Soybean Board. Video produced with funding from the
National Soybean Checkoff. Biodiesel.
Track 1: Biodiesel Market Update: National Biodiesel
Board. “Traditionally a key ingredient in food and animal
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feed, U.S. soybeans are starting up America’s engines.
Soybeans are grown in about 30 states across the country,
and soy-based biodiesel is made from the oil they produce.
Biodiesel is an alternative fuel for diesel engines.
“It can be used in farm tractors for example.
Biodegradable and nontoxic, biodiesel cuts dangerous
engine emissions like smoke, sulfur, and carbon monoxide.
And biodiesel boasts a positive energy balance, that is
each gallon of biodiesel produces 3 times as much energy
as was consumed making it. Such advantages have helped
encourage U.S. industry to develop biodiesel infrastructure
so that today commercial quantity supplies of biodiesel are
available across the country.
“Blended with conventional petroleum-based diesel,
biodiesel is cutting dangerous engine emissions while
powering city bus ﬂeets, underground mining equipment,
ship and boats, and in government ﬂeet vehicles. From
Oakland to Philadelphia, about three dozen city bus ﬂeets
have taken a close look at biodiesel as a way to meet tough,
clean-air legislation. Fleet managers like biodiesel for
performance and economic reasons. On the performance
front, city bus managers agree that a 20% biodiesel 80%
conventional diesel blend provides basically the same torque,
horsepower and fuel economy as unblended conventional
diesel fuel. Yet the biodiesel shows signiﬁcant reductions in
tailpipe emissions. As an economic alternative fuel, its tough
to beat biodiesel. A study by consulting group Booz Allen
Hamilton demonstrates that on a per-mile basis, biodiesel
is one of the least-cost alternative fuels for ﬂeet managers.
Since any diesel engine can run on biodiesel blend, cities
using biodiesel don’t have to pay for new vehicles, or for
expensive modiﬁcations to their current ﬂeets. And since
biodiesel ﬂash-blends in either the storage tank or in the
fuel tank, there’s no need to build a network of specialized
stations. After 4½ million miles logged on the fuel, biodiesel
has become a major option for city transit ﬂeets out to cut

dangerous pollution. Lyle Howard, manager of the
Bi-State Development Agency says: Biodiesel is
a cleaner-burning renewable fuel. It displaces the
use of petroleum diesel, which is not renewable. It
reduces the hydrocarbons and the other emissions
that come from diesel engines, that combine
and form smog in urban areas. Underground, in
enclosed spaces, engine emissions [such as carbon
dioxide] can concentrate and put miners at risk.
Mines using heavy diesel equipment in closed
spaces, have been among the ﬁrst to take a close
look at biodiesel underground. The U.S. Bureau
of Mines is studying biodiesel blends as a way to
cut emissions. Economics play a role as well, as
underground mines compare the cost of alternative
fuels. Once again, biodiesel turns any diesel engine
into an alternative fuel engine, saving capital outlays
while cutting emissions. With some 9,000 engines
operating in U.S. underground mines, biodiesel
shows a great potential as a cleaner and safer way to operate
working equipment.
“Biodiesel is also making a big splash in the marine
market. Biodiesel’s low toxicity and its biodegradability
make the fuel an excellent choice for America’s waterways.
Port authorities near environmentally sensitive areas like
Santa Cruz, California, and San Francisco’s Pier 39 use
biodiesel in dredges and patrol craft. The national Biological
Survey has used biodiesel to power its scientiﬁc craft in the
great lakes, and pleasure craft in the Florida Keys have run
on biodiesel and biodiesel blends. Recently the Sunrider, a
24-foot rescue boat, traveled around the world, powered by
100% soy-based biodiesel. The two-year circumnavigation
demonstrated to people around the world that biodiesel, less
toxic than ordinary table salt, is a safe and dependable fuel
option, one that Sunrider captain Bryan Peterson staked his
life on.” He says (on camera): “If you’re following this boat
or if you have this fuel, then you get a 70% reduction in
smoke immediately. Think of that, in San Francisco, tonight
if we drained everybody’s fuel tank we would have diesel
engines, whether it’s a bus or a truck or a boat. And then
tomorrow morning, when everybody goes out and starts
those engines, they would immediately have a 70% reduction
in smoke, 100% reduction in sulfur, if we happened to spill
some on the ground it would be biodegradable. If you had to
pay for it, the money you paid for it would go to American
farmers. There’s a lot of good reasons to use this fuel. It’s
goof for the environment. It’s good stuff!
“Its a good bet for our nation’s waterways as biodiesel
is as biodegradable as common sugar. In fact, biodiesel
has been shown to speed the biodegradability of even
conventional diesel fuel when the two are mixed.
“Domestic energy security and biodiesel come together
dramatically in government ﬂeets working to meet provisions
of federal legislation mandating the use of alternative fuel
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vehicles. Each year states and others are required to fuel
a greater percentage of their ﬂeets with alternative fuels.
For the diesel portion of the ﬂeets, biodiesel can help ﬂeet
managers and citizens breathe easier. Most states produce
agricultural products which can serve as feedstock for
biodiesel production, adding potentially millions of dollars
of economic activity to state coffers, while lessening our
dependence on imported fuel. After all, biodiesel is produced
right here in the United States, and every year we grow
a new supply. Whether its biodiesel for public transit,
or underground mining, for marine applications or for
government ﬂeets, U.S. soybean farmers haven taken a lead
in biodiesel development. Through the National Soybean
Checkoff, farmers have formed the National Biodiesel Board
or NBB to research biodiesel and to create a market for this
unique alternative fuel.”
A sign reads: “This bus gets 250 miles per acre.”
NBB has funded key research like lubricity,
compatibility and durability studies, and NBB has executed
crucial commercial development programs in the transit,
mining, marine and government ﬂeet markets. Its all done in
an effort to use renewable domestic agricultural resources to
help make a cleaner, safer environment for tomorrow–with
biodiesel. For more information contact the NBB, 1907
Williams St., P.O. Box 104898, Jefferson City, Missouri.
Phone: 1-800-841-5849 (Running time: 8:30).
Track 2: “The ‘Show Me” state practiced what it
preaches recently when a pickup truck arrived at the
nation’s capital powered by soy diesel. The truck was there
to show members of Congress and the administration the
environmental advantages of soy diesel.” On the right front
side is printed “Powered by soybean oil. Cleaner burning–
renewable.” Kenlon Johannes, Executive Director of the
Missouri Soybean Merchandising Council, explains [on
camera]: It’s cleaner burning and renewable–those are the
two points that we really try to stress. The tour ended in
Washington after stops in St. Louis, Springﬁeld (Illinois)
and Columbus, Ohio. Soy diesel research is being funded by
a grant from the Missouri Soybean Merchandising Council
using soybean checkoff dollars. In addition to powering
the pickup truck, soy diesel is being tested in maintenance
vehicles at Lambert Airport in St. Louis, and beginning May
1, soy diesel will be used to fuel 47 buses in the greater St.
Louis area. The Soy Diesel is produced in Leewood, Kansas.
Research is being done at the University of Missouri and ten
vehicles are running at Lambert International Airport on a
20-80 blend. Congress and the White House are interested in
discovering alternative, cleaner-burning fuels to meet future
energy needs, and the soybean industry wants to play a role.
This looks like a case where everyone wins because if soy
diesel catches on, Americans will be breathing cleaner air,
and soybean farmers will be seeing higher proﬁts. This is
Greg Powers reporting (10:27).
Track 3: Biodiesel Technology, by Stratco. “This pickup

truck is powered by soybean oil, and Kenlon Johannes
Executive Director of the Missouri Soybean Merchandising
Council, is the man to tell us all about it. The engine has not
been modiﬁed at all. The soybean oil has been modiﬁed by
esteriﬁcation to suit the oil. The exhaust smells like french
fries–a nice smell compared with the exhaust from diesel
buses.
Note: Sent by Kenlon Johannes of Kansas, March 2007.
4535. Novamont. 1992? Biodiesel development program:
Background information. Milan, Italy. 9 p. Undated.
• Summary: Contents: Introduction. Biodiesel: Key features.
Fuel composition. Fuel characteristics. Performance: Power,
fuel consumption, lubricant and wear effects, injector coking,
engine modiﬁcations, cold starting. Emissions. Safety.
Vehicle tests (Austria, Switzerland). Production cost.
“The Novamont Company of the Ferruzzi-Montedison
Group has initiated a major program to develop
transportation fuels from renewable resources. Novamont
intends to commercialize a new diesel fuel based on methyl
esters of vegetable oil, in both Europe and the United
States.” This fuel is known as Biodiesel.
4536. Hamel, Elmer; Parsons, Bruce. 1993. Recollections
of Soybrands in Saline, Michigan, and Rex Diamond
(Interview). SoyaScan Notes. Jan. 8-9. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: First a little background. In 1845 Schuyler
Haywood built a water-powered 4-story wooden gristmill
and ﬂour mill beside the Saline River near its headwaters.
Called “Schuyler Mill” or “Schuyler Mills,” it was located
just west of the town of Saline, Michigan (on what is now
U.S. highway 112), 31 miles west of Dearborn and about
8 miles south of Ann Arbor. Until 1911, the mill was riven
by water power, then new machinery, driven by a gasoline
motor was installed. In 1927 the mill had a capacity of 6070 barrels of ﬂour a day. For a more detailed history of this
building, see Paul A. Meyer et al. 1976 “Weller’s.”
In 1934 the old mill was unused and deteriorating.
Henry Ford bought it that year, moved the foundations
about 30 feet south, renovated it elegantly with beautiful
indoor paneling and hardwood ﬂoors, added a new turbine,
an 80 horsepower generator, and another building to house
a solvent extraction plant about 50 feet away (solvent
was dangerous since it could explode). Then he created
a park-like setting of rolling lawns around the buildings.
Henry Ford’s ﬁrst rural soybean solvent extraction plant
began operation here in Aug. 1938 as part of his industrial
decentralization program. It also housed a coil plant, which
manufactured ignition coils encased in soy bean plastic, and
a plant that made white exterior paint based on soy protein.
These operations continued until the start of World War II.
In Nov. 1946 the Ford Motor Co. sold its soybean
processing plant at Saline, Michigan, to Soybrands, Inc.
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Elmer recalls that when Robert McNamara and his group
of 6 took over to make the Ford Motor Co. more efﬁcient,
the company sold off almost all unproﬁtable enterprises–
including most or all of the village industries. Ford ﬁrst sold
the Saline plant to Soybrands, Inc., a corporation created
by 2-3 investors to buy the plant. The main investor was
Harold? Johns who ran the Park Motor Co., a very successful
Lincoln-Mercury automobile dealership (Ford Motor Co.
made these cars) on Woodward Ave. in Detroit. Soybrands,
Inc. tried (unsuccessfully) to run the plant for a little less
than a year then shut it down for several months.
On 13 Oct. 1947 Soybrands Inc. sold the plant to Valley
Chemical Co. (in Mt. Pleasant, Michigan), a rendering
company owned by the Hamel family (Elmer’s parents
and siblings) which made an livestock and poultry feed
ingredient out of animal by-products (meat scraps); they
sold this ingredient to feed compounders. Elmer’s parents
bought the company partly because they fell in love with the
beautiful riverside building with its water-powered generator,
and partly because the processing machinery, end products,
and customers for those products are similar. The Hamels
hoped to use the soybean meal to manufacture some feed
(which they never did), because at the time feeds were in
scarce supply and high priced. After they bought the Saline
mill, the price of feeds dropped rapidly. Soybrands became a
division of the Valley Chemical Co. (it was never a separate
corporation or company; “Soybrands” was also used as a
brand name). Elmer and his brother-in-law Bruce Parsons
ran Soybrands. Bruce moved to Saline in September 1948,
moving into the former Henry Ford School (located across
the street from the soybean mill); Bruce had purchased
the lovely school building early in the spring of 1948 and
had it remodeled. He worked at the plant every day as mill
superintendent, working closely with Orville Laidgard, who
was plant manager, responsible for the equipment. Orville
took the place of Dan Levleit, who had worked at the plant
for Henry Ford and for Soybrands, Inc. and who lived on
a farm just outside Saline. Elmer, as treasurer, spent 5075% of his working time in the ofﬁce at Saline, with the
rest spent in Mt. Pleasant and Detroit. John Hamel, Elmer’s
older brother, worked in Detroit and wasn’t involved much
at Saline. Soybrands used the solvent extraction equipment
developed by Ford to transform the soybeans into oil and
defatted meal. The crude (unreﬁned) soy oil was sold to
a local vegetable oil reﬁnery and to soap companies. The
“44 per cent soybean oil meal” was bagged in 100-pound
bags and sold at wholesale prices to local elevator around
Saline and Tecumseh; they mixed it with other ingredients to
make feeds for livestock, poultry, and dogs. Soybrands used
the water-powered generator to produce almost all of their
own electricity in the spring and fall (and they even sold a
little of their surplus back to Detroit Edison), but during the
winter and summer (when hydropower was unreliable due to
reduced water ﬂow) they had to buy most of their electricity

from Detroit Edison Co. In winter the pond was covered with
ice. The electricity was used to run the electric motors that
were used to grind soybeans, run the elevators and lights, etc.
The original main mill building in the front consisted
of three stories/ﬂoors and a basement. It was built into a
little bank or hillside. If you entered from the uphill: In
the basement were 2 boilers, a coal bin, storage space for
soybean meal and the meal bagging equipment. On the
ground ﬂoor was space for bagged meal storage. On the ﬁrst
ﬂoor was where Henry Ford had his machines for making
plastic parts. On the second ﬂoor was where Henry Ford kept
his stainless steel equipment for making white paint, and
where Rex Diamond later made his whipped topping. The
attic was used for storing soybeans. The little building 50
feet to the rear housed the solvent extraction equipment and
the toaster.
Rex Diamond came to know about Soybrands through
Elmer’s brother, John, who died in 1991. Elmer met Rex
Diamond through John, and he remembers Rex as “a very
nice young man who seemed like a competent chemist
without much business experience. John also liked Rex
very much.” Rex probably started to use the Saline building
sometime in late 1947 or early 1948. (Note: His company
was named Vegetable Products Corporation and his product
was Wonder Whip, a soy-based non-dairy whipped topping.)
Bruce’s memories of Rex Diamond’s work with whipped
topping are quite clear; Elmer’s are vague. Elmer recalls that
Soybrands had a little laboratory on the second ﬂoor of the
building, and Rex came in every working day and sometimes
on weekends to use it. Rex also brought in some of his own
laboratory equipment. Bruce recalls that Rex was making a
commercial soy-based whipped topping on the second ﬂoor
of the Saline plant. Rex used the all stainless steel equipment
that Henry Ford had previously used in making a white
exterior house-or-barn soy paint using soy protein. Bruce
recalls: “This was beautiful white paint; I painted my fence
across the street many a time with it.” Rex also used the
steam from the plant boilers, and purchased defatted soybean
meal from Soybrands and used it to extract the protein for his
whipped topping. John Hamel was an investor in Vegetable
Products Corp. (VPC) so VPC operated from the Hamels’
Saline plant rent free. Rex had a new product and a very
small company; he had stiff competition from Delsoy (a
similar product made by Bob Smith), and he had sales and
distribution problems. Bruce and his wife both used Rex’s
whipped topping at home regularly and they both remember
it as an very good product. Vegetable Products Corp. used
the building in Saline for a little less than 1½ years.
Valley Chemical operated the Saline plant for about 3
years, then shut it down at the very beginning of the Korean
conﬂict in June 1950. The U.S. government established
a base price to farmers for soybeans and there was no
processing margin between that and the market price of the
company’s ﬁnished products. In July 1951 Soybrands tried
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unsuccessfully to sell the historic mill to the City of Saline.
The plant stood idle for a quite a while (perhaps 2-5 years),
but each summer from July 1953 to 1962, Elmer’s niece,
Barbara Hamel (his brother’s daughter), came in and, with
Warren Pickett, helped to run a summer theater in the round
(called Dramarama) in the extraction building. The rest of
the year, any losses were written off on the books of Valley
Chemical Co. In 1962 Valley Chemical sold the building.
In 1967 Carl and Mickey Weller purchased the mill; they
had owned a furniture company in Ypsilanti. Currently the
original mill building houses the Town and Country Antiques
Mall, the Raisin River Cafe (a “winter breakfast house”
operated by Wendy Weller, open only from January through
April–the off season for the catering business, which is the
family’s main source of income–and then only on Saturdays
and Sundays. The rest of the year it is used for catered
parties and wedding receptions) below on the back side
ground level, and private apartments on the top two ﬂoors.
The former solvent extraction building constructed by Henry
Ford is now called “Wellers’ Carriage House.”
Elmer recalls that there were articles about Soybrands in
the Ann Arbor News, the weekly Saline Reporter (originally
named the Saline Observer), and the Washtenaw Post (no
longer in existence but back issues are in the Clements
Library of the University of Michigan at Ann Arbor).
Address: 1. 1955 Boulder Dr., Ann Arbor, Michigan 48104;
2. 807 Riverview Dr., Jekyll Island, Georgia 31527. Phone:
(1) 313-677-4732; (2) 912-635-2908.
4537. Los Angeles Times. 1993. Something you’ll be seeing
a lot less of from now on (Ad). Los Angeles Times. Jan. 14.
p. B8.
• Summary: About 20 black smudgy ﬁngerprints mar
this full-page ad. The subtitle reads: “Introducing lowrub, all-soy black ink. Low-rub, all-soy black ink prints a
cleaner, more attractive newspaper and signiﬁcantly reduces
smudging and smearing. And its better for the environment.
Now the base for all Times inks is soy bean oil–a renewable
resource, grown and processed right here in the United
States. Los Angeles Times: Recycling for an abundant
future.” Address: Los Angeles, California.
4538. Jarrett, Vernon. 1993. Gathering for Julian rekindles
hope. Sun-Times (Chicago, Illinois). Jan. 31. p. 39.
• Summary: A postage stamp commemorating the
achievements of scientist Dr. Percy L. Julian was issued
recently. As guests of the president of Roosevelt University
and the postmaster of the Chicago main post ofﬁce, a
number of eminent scientists (including Dr. Edwin Meyer)
gathered last Friday at Roosevelt University in Chicago to
celebrate the issuance and remember their colleague. Dr.
Julian developed a synthetic cortisone to treat arthritis, a
synthetic progesterone to treat glaucoma, and a ﬁreﬁghters
foam used by the Navy that saved hundreds of lives during

World War II. In 1990, Dr. Julian was one of the ﬁrst blacks
inducted into the National Inventors Hall of Fame. He was
also a founding member of the Roosevelt University board of
trustees.
Dr. Meyer is president of Agri-Food-Tech Associates.
He holds 40 U.S. patents for research and development
of soybean proteins, phospholipids, ruminant feeds and
steroids, and has written 51 publications on those subjects.
He is a member of the Food Engineering Hall of Fame.
Address: Member Chicago Sun-Times editorial board.
4539. AGP–Ag Processing Inc a cooperative. 1993.
Presentation to [Alternative] Agricultural Research &
Commercialization Center, for biodiesel commercialization.
Omaha, Nebraska: AGP. 8 p. 28 cm.
• Summary: Contents: Introduction: Biodiesel
overview, economic viability, engine manufacturers,
supply. Technology: Chemistry and engineering, the
commercialization program. Capabilities and qualiﬁcations:
Ag Processing Inc. Conclusions. Appendices: National Soy
Fuels Advisory Committee data. Comprehensive National
Energy Policy Act, summary of ﬁnal motor vehicle ﬂeet
and fuel provisions of H.R. 776, Title III: Alternative Fuels,
Federal Programs. Soy diesel as a replacement for diesel
fuel, project update, Dep. of Agricultural Engineering,
Univ. of Missouri-Columbia. Biodiesel Alert, Vol. 1, No.
1, Dec. 1992. Bio-diesel, an alternative fuel for shortterm introduction report, Connecticut Transit. Diester, the
European biofuel for Engines, F. Staat. Catalytic conversion
of vegetable oils to diesel additives, Saskatchewan Research
Council Report [Canada]. Biodiesel–A challenge for the
‘90s: From agriculture to environmental protection, C.
Rocchietta.
New technology: “Today, research and development
is focused primarily on fuels derived through the
transesteriﬁcation of vegetable oils and tallows.
Transesteriﬁcation is a process whereby the heavy glycerin
portion of the oil is separated out.” Address: 12700 West
Dodge Road, P.O. Box 2047, Omaha, Nebraska 68103-2047.
4540. Agri-Book Magazine (Exeter, ONT, Canada). 1993.
Beans in Canada. 19(3):1-23. Jan.
• Summary: This entire special issue is about soybeans
in Canada, with emphasis on soybean production. The
magazine is printed with soy ink. Articles include: Top yields
with no-till. Ten myths about conservation tillage. Ontario
Soybean Growers’ Marketing Board Newsletter–new format
(insert). Ad for symposium “Soybeans in Canada: Beyond
100 Years,” organized by the Ontario Soybean Growers’
Marketing Board, to be held 28-30 March 1993 in Toronto,
Ontario, Canada at the Regal Constellation Hotel; gives
names and photos of speakers. Breeding the soybeans of the
future. Genetic ingenuity.
In the Newsletter, an article titled “Proﬁle of Larry
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Miehls, Soybean Board Chairman,” notes: “Sixty-ﬁve
percent of Ontario’s soybeans are grown in ﬁve counties–
Essex, Kent, Lambton, Middlesex, and Elgin... Today the
majority of acres goes to two Ontario crushing plants.
Twenty percent of the crop is exported and half of that
is for human consumption.” Therefore breeders need to
concentrate on developing soybeans with more sugar, more
protein, and less oil. “There is also a trend toward whole
roasted beans for animal feed, and I see this as a major area
of growth... For food quality soybeans, Japan remains the
board’s largest export customer.
“Paciﬁc rim customers are interested in buying Ontario
soybeans because of their high quality. Canada is also
credited with strict grading standards, good processing
people–the cleaners and the baggers–and farmers who keep
up-to-date. Natto and tofu quality soybeans are popular
among the Paciﬁc rim customers. ‘The breeders have done a
good job of developing beans to meet customer needs...
“’The Harovinton, a tofu bean, was developed at the
Harrow Research Station with a lot of board support. It’s
really starting to take off,’ says Larry.”
4541. Agricultural Utilization Research Inst. (AURI). 1993.
Annual report for 1992. Crookston, Minnesota: AURI. 33 p.
*
Address: P.O. Box 599, Crookston, Minnesota 56716. Phone:
612-223-8378.
4542. Biodiesel Alert (Arlington, Virginia). 1993. USB
supports NSDB. 1(2):1. Jan.
• Summary: “The United Soybean Board authorized a $1.3
million budget for the National SoyDiesel Development
Board (NSDB) to conduct market research, market
development, and industry information activities and to
manage the entire process of commercializing Biodiesel.
NSDB’s voting members are farmers from the following
states: Indiana, Iowa, Illinois, Minnesota, Missouri,
Nebraska, Ohio, and South Dakota.
Note: NSDB is a farmer-managed non-proﬁt
organization funded by soybean “checkoff” dollars.
4543. Green, Cindy. 1993. Preference, a soy-based herbicide
carrier. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota) 2(1):8. Jan.
• Summary: Cenex/Land O’Lakes Agronomy in Winona,
Minnesota, sold over 100,000 gallons of Preference this
season. Sales quadrupled over original projections, and are
projected at 250,000 gallons next season.
4544. Missouri Soybean Association. Missouri Soybean
Merchandising Council. 1993. MSA / MSMC projects
budget FY’93 (by department area). Jefferson City, Missouri.
10 p. Jan. Unpublished typescript.
• Summary: Contents: (1) FY’93 [ﬁscal year 1993] executive

department direct expenses budget. #414 Soy Fuels Advisory
Committee. Expenses $99,000 (revised to $119,000). #411
SoyDiesel demonstrations and management. Expenses
$50,560. #413. Sunrider expedition. Expenses $85,000. #415
SoyDiesel pickup. Expenses $7,515.
(2) Details on Soy Fuels Advisory Committee, Phase
I. (3) Details on SoyDiesel demonstration. (4) Details on
Sunrider expedition. (5) Details on Soy diesel pickup.
4545. White, Ed. 1993. Illinois sprouts soybean university.
Wichita Eagle (The) (Kansas). Feb. 7. p. 4C. Business / Farm
section.
• Summary: With $5 million from Congress, the University
of Illinois is renovating three ﬂoors of an old campus
building to create a national soybean laboratory [NSRL].
Since the campus already has more than 100 people involved
in soybean research, this seemed like a natural spot for a lab,
whose director will be James Sinclair.
The president of the Land of Lincoln Soybean
Association said the university would probably receive
funds from Illinois farmers interested in “soy diesel” fuel. It
may be necessary to breed soybean with a much higher oil
content. Address: Associated Press.
4546. Johannes, Kenlon. 1993. Re: Resignation. Letter
to directors of Missouri Soybean Merchandising Council
(MSMC) and Missouri Soybean Association (MSA), Feb. 10.
1 p. Typed, with initials on letterhead.
• Summary: “Last Saturday after the National SoyDiesel
Development Board (NSDB) directors held their conference
call concerning their selection of an executive director, they
informed me I was their choice, and I accepted their offer to
become the Executive Director of the NSDB.
“The duties of that position begin immediately. However
the NSDB has honored Missouri’s request to have me
continue as Missouri’s Executive Director until March 15,
1993... The process has begun to ﬁll the position.”
In the bottom left corner of the letterhead is the “Printed
with Soy Ink” logo. Address: Executive Director, MSMC,
P.O. Box 104778, Jefferson City, Missouri 65110-4778.
Phone: (314) 635-6701 or 1-800-662-3261.
4547. Johannes, Kenlon. 1993. Re: Splitting of
compensation. Letter to Joe Paulsmeyer, Chairman, Missouri
Soybean Merchandising Council, Feb. 23. 1 p. Typed, with
initials on letterhead.
• Summary: After telephone conversations with David
Madison and Gary Ellington, it was agreed that the new
NSDB (National Soybean Development Board) will pay
2/3 of Kenlon’s total salary and beneﬁts, and MSMC/MSA
will pay 1/3. Address: Executive Director, MSMC, P.O. Box
104778, Jefferson City, Missouri 65110-4778. Phone: (314)
635-6701 or 1-800-662-3261.
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4548. Johannes, Kenlon. 1993. Re: SoyDiesel pricing. Letter
to State executives, Feb. 23. 2 p. Typed, with initials on
letterhead.
• Summary: “The attached pricing speciﬁcation is the
new cost per gallon for SoyDiesel as prepared by Midwest
Biofuels, Inc. This is provided to you for your research and
demonstration fuel needs for the remainder of this year and
the upcoming ﬁscal year.”
Midwest Biofuels has been losing money on small
gallon shipments. Prices for ethanol in comparable volumes
are given. Nearly 1 billion gallons of ethanol are produced
each year in the USA.
The attached sheet gives prices (f.o.b. Kansas City) for
different volumes from Midwest Biofuels, Inc., 9135 Barton,
Overland Park, Kansas 66214. Phone: 913-599-0800. Bulk
prices per gallon are: 2-4 barrels (110-220 gallons) $5.00.
5-16 barrels (221-880 gallons) $4.00. 17-32 barrels (8811,660 gallons) $3.00. 33-64 barrels (1,661-3,320 gallons)
$2.50. 96 or truckload (5,280) $2.40. Address: 1. Executive
Director, National SoyDiesel Development Board, P.O. Box
104898, Jefferson City, Missouri 65110-4898. Phone: (314)
635-3893. Fax (314) 635-5122. 800-841-5849.
4549. Biodiesel Alert (Arlington, Virginia). 1993. NSDB
executive director hired. 1(3):2. Feb.
• Summary: “Kenlon Johannes, who has been ‘acting’
Executive Director of the NSDB since it was founded,
was recently hired to ﬁll that position permanently. Mr.
Johannes has served as Executive Director of the Missouri
Soybean Merchandising Council and the Missouri Soybean
Association. Prior to coming to Missouri, he was the
Executive Director of the Wisconsin Corn and Soybean
Program.
“A native of Nebraska, Mr. Johannes graduated from
Concordia College [Lutheran, in Seward, Nebraska] and
has done graduate study at the University of Nebraska,
Lincoln. After teaching in several states, he returned to
Leigh, Nebraska, to farm. There he served as a director of
the Nebraska Development, Utilization and Marketing Board
and was the board’s representative to the American Soybean
Development Foundation.”
4550. Wright, David E. 1993. Alcohol wrecks a marriage:
The Farm Chemurgic Movement and the USDA in the
alcohol fuels campaign in the spring of 1933. Agricultural
History 67(1):36-66. Winter. [97 footnotes]
• Summary: The author includes considerable background
on the origins of the Farm Chemurgic Movement, describing
the connections between Wallace and the chemurgists, and
the political reasons behind the failure of the attempt to build
a solid ofﬁcial connection between chemurgy and the USDA.
That led the chemurgy movement to become more separate
and private.
Wright attributes much of the movement’s leadership in

terms of ideas to William J. Hale; Wheeler McMillen ﬁgures
as a fairly minor person in this article. He concludes that it
was not politically possible to make chemurgy the central
farm policy because power alcohol or gasohol was the main
product that was going to be promoted as part of the solution
to the huge surpluses in the early 1930s, but the petroleum
industry strongly opposed this idea–and prevailed.
The article closes with this thought: The “Farm
Chemurgic Movement persisted as a force into the mid1950s, and as a slowly declining entity into the 1970s.
Moreover, the essential features of the Chemurgic program–
whether marching under the banner of Chemurgy or that
of ‘sustainable agriculture’ or ‘biotechnology’–are as
scientiﬁcally resilient today as they were in the 1930s.”
Address: Prof. of the History of Science and Senior Advisor,
Research Policy and Regulation, Michigan State Univ., East
Lansing, MI.
4551. Biodiesel Alert (Arlington, Virginia). 1993. NSDB
meets in Washington. 1(4):1. March.
• Summary: “The National SoyDiesel Development Board
(NSDB) met in Washington, D.C., on March 5-7. Their
meeting coincided with the meetings of the American
Soybean Association (ASA) and the ad hoc Biodiesel
Coordinating Council (see story below). The board members
conducted a great deal of business... They also reviewed
presentations by two advertising / marketing ﬁrms to
promote Biodiesel. In all the NSDB has allocated over
$1,300,000 for various projects and intends to ask the United
Soybean Board for $550,000 in supplemental funding for
priority projects in FY 93.”
4552. Meyer, Edwin W. 1993. How Ralston Purina got into
the soy protein isolate business (Interview). SoyaScan Notes.
April 7. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ralston Purina began with industrial isolates
which were used for coating paper and sold under the
brand name ProCote. They probably heard about Glidden’s
activities with food-grade isolates so they probably just went
ahead and began making edible isolates. Any specialist in
this ﬁeld would have known how to go from industrial to
edible isolates. Ed thinks (but is not sure) that Bob Boyer
arrived at Ralston Purina from Ford after Ralston Purina
started making edible isolates; he was instrumental in
showing Ralston how to use their edible isolates to make
edible spun soy protein ﬁber. In the late 1950s Boyer went
around trying to sell interest in and licenses to his patent for
making spun soy protein ﬁbers. A number of companies took
a nonexclusive license including General Mills, Worthington
Foods, etc. He may have approached either Glidden or
Central Soya. Finally he went to Ralston and sold them the
residual exclusive. Address: 1701 N. Sayre Ave., Chicago,
Illinois 60635. Phone: 312-637-0936.
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4553. Meyer, Edwin W. 1993. Thoughts on industrial nonfood uses of spun soy protein ﬁbers (Interview). SoyaScan
Notes. April 7. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Deland Myers is a black gentleman, very
talented, working on making textile ﬁber from soy at the
Center for Crops Utilization Research at Iowa State Univ.
Bob Boyer’s son gave his group a piece of cloth containing
spun soy ﬁber that Henry Ford once wore. Ed has done some
consulting with this group. He feels they have taken on a
very difﬁcult, technical challenge to get something that is
commercially useful. Part of problem is making a soy ﬁber
with good wet strength. “If you look at protein composition,
structure, etc. you begin to get a feeling as to why the wet
strength is poor. At the time that Boyer was working on this
problem at the Ford Motor Co. very little was known about
the basic structure of proteins. Therein lies the answer. I
have never seen a soy protein ﬁber with good wet strength.
During the mid-1950s when I was assistant director at the
Central Organic Laboratory for The Glidden Company,
we worked with the Virginia Carolina Chemical Company,
which was trying to spin ﬁbers from soy. Somewhat earlier,
they had purchased a plant in Taftville, Connecticut that was
making zein ﬁber from corn protein. We worked most with
Herschel Jenkins, who as at their laboratories in Richmond,
Virginia. We supplied them with a chemically modiﬁed
industrial protein, which we called Chem-Pro. They felt that
one of the proteins we supplied to them did a better job than
ordinary unmodiﬁed industrial protein. The patented process
for modifying these proteins involves the use of phthalic
[pronounced THAL-ik] anhydride (used mostly in making
alkyd resins), and other dibasic anhydrides.” Ed is one of
the inventors listed on this patent. Chem-Pro was introduced
commercially in about 1953-54. Address: 1701 N. Sayre
Ave., Chicago, Illinois 60635. Phone: 312-637-0936.
4554. Perkins, Dave. 1993. Update on The Drackett Co.
(Interview). SoyaScan Notes. April 14. Conducted by
William Shurtleff of Soyfoods Center. Followed by a letter of
April 16.
• Summary: The Drackett Co. was organized in 1910; its
founder and ﬁrst president was Philip Drackett. The second
president was Harry R. Drackett, who died in March 1948.
His son, Philip, became the third president shortly after
H.R.’s death. Drackett has a number of signiﬁcant “ﬁrsts” to
its credit. Drano was America’s ﬁrst commercially successful
drain opener. Windex created the glass cleaner business.
Drackett commercialized the ﬁrst textile ﬁber (named
Drackett Soybean Azlon) made from plant proteins. The
Azlon Research Facility was probably closed in about 1949.
In the “Notes to Financial Statements” section of the 1950
Annual Report, there is conﬁrmation that the Azlon Research
Equipment was idle for a year.
The Drackett Co. still exists in Cincinnati, Ohio (as

a subsidiary of S.C. Johnson Wax) at 2 locations. The
original 5020 Spring Grove Ave. location is an R&D and
administrative facility. Dave is located at 201 East 4th St.
in downtown Cincinnati, at executive headquarters. The
company was sold to Bristol-Myers in Nov. 1965. On 31
Dec. 1992 it was sold to its present owner S.C. Johnson
& Son, Inc. (Racine, Wisconsin), whose products include
Johnson’s Wax, Pledge furniture polish, Glade air fresheners,
and Gel shaving cream. People who would know more about
The Drackett Company’s work with soya are Fred Wilson
(who came from the Ford Motor Co., was manufacturing
vice president for many years, and is now retired in Florida),
and Chuck Butke (in R&D, retired in Cincinnati).
Perkins notes that one main reason that Drackett sold
its agricultural operations to ADM in 1957 is that they were
making a major push to advertise their consumer products
(especially Windex and Drano) on television. In 1957 they
sponsored a show that became Wagon Train, then after that
Maverick. Some of the funds that came from their sale to
ADM were invested in this TV advertising program.
The Drackett Co. has both annual reports and a
periodical titled “The Drackett Dotted Line” for the period
1936-1957 during which Drackett was involved with
soybeans.
Presently S.C. Johnson & Son, Inc. is shutting down
all Drackett operations in Cincinnati; before the end of the
summer of 1993 there won’t be any Drackett people left
in Cincinnati, but about 70 of those people will be “hired”
by Johnson to move up to Racine. There haven’t been any
Drackett manufacturing operations in Cincinnati since the
late 1970s or early 1980s. They had plants at Urbana, Ohio
and Franklin, Kentucky–both of which are also being phased
out. The name Drackett will cease to exist by about the end
of 1993.
Concerning Sharonville and Evendale, Evendale became
a city in 1951. When Drackett originally moved into this area
in the 1940s, they moved onto property in Hamilton County
that was very near Sharonville–the nearest local post ofﬁce.
In reality, it was probably just unincorporated property that
ofﬁcially became the city of Evendale in 1951. Address:
Director, Public Relations, 201 East 4th St., Cincinnati, Ohio
45202-4178. Phone: 513-632-1800.
4555. Butke, Charles “Chuck.” 1993. The Drackett
Company’s work with soy proteins (Interview). SoyaScan
Notes. April 15 and May 7. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: When the Ford Motor Co. sold its soy protein
operations to The Drackett Co. in Nov. 1943, Robert Boyer,
Frank Calvert, William Atkinson, and Charles Robinette
went to Drackett as part of the deal. Charles (now age
71) started working for Drackett in 1946 in the R&D lab
at Cincinnati as a chemist and chemical engineer; he had
never worked for the Ford Motor Co. For the ﬁrst 6 months,
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Fred Wilson from Ford worked in the same lab with him;
then Fred moved out to production. His work was to try to
increase the amount of protein extracted from the defatted
soybean meal.
There was a man named J.F. Johnson who was a very
well educated and competent man. He was one of the ﬁrst
graduates of MIT [Massachusetts Institute of Technology,
Cambridge, Massachusetts]. From Procter & Gamble,
he came to work for Mr. H.R. Drackett, the company’s
president. He designed Drackett’s original soybean crushing
and protein extraction plant on Spring Grove Ave. in
Cincinnati. His design and process was different from that
used previously by Ford. At this plant Drackett processed
soybean oil meal, oil, and Drackett Soybean Lecithin (in 55
gallon drums by 1945). Johnson designed a system whereby
the oil was extracted from the soybeans using hexane
solvent, and the crude soy oil was run into huge tanks and
allowed to settle for 7 days. The good oil was decanted off
the top and the foots on the bottom were reprocessed and
yielded lecithin. Johnson’s good soy oil was good enough to
use in home cooking; it was used in consumer sampling but
it was never sold commercially.
When Ford’s soy protein operations went up for sale,
H.R. Drackett thought that his soybean crushing operations
and Ford’s technology for spinning soy proteins would make
a perfect marriage.
First Drackett set up an experimental soy protein plant at
Spring Grove, then they made it into a commercial plant next
to their soybean extraction plant at Sharonville, Ohio, which
was crushing about 55,000 bushels/day of soybeans. This
plant was later said to be at Evendale (even though it never
moved) either for tax purposes or because city boundaries
moved.
Charles had a spiral-bound catalog titled “Drackett
Proteins” (which he sent to Bob Grifﬁn at Drackett about
6 weeks ago in response to an enquiry related to Drackett
company history) that described the three types of industrial
isolated soy proteins made and sold by Drackett when he
arrived in 1945–Protein 110, Protein 112, and Protein 220.
The ﬁrst two were low-viscosity proteins of low molecular
weight used in paper coatings and sizings. The Protein 220
was used very widely in water-based paints. The names of
these proteins were later changed to Ortho Protein–of which
there may have been different types. A man named Sam Wise
(now deceased) held one of the original patents for making
water-based paints. Mr. Drackett sold that patent to a big
paint company so that they could get into the water-based
paint business.
Drackett made and sold Soybean Azlon (spun
soy protein ﬁbers) from about 1946 to 1949. Their
main customer was the American Hat Corporation (in
Connecticut), which used it in felt hats. Chuck is absolutely
certain that the Azlon was sold commercially because he
was in charge of approving the shipments to go out. It had

very good felting properties. Drackett made about 1,000 to
1,500 lb/day of Soybean Azlon, cut the ﬁbers into lengths of
about 2½-3½ inches as desired by the hatter, tied them into
loose uncovered bales with cord, and shipped them. There
were also two other smaller companies that used Azlon. At
the time, H.R. Drackett had suits and hats made for his sales
force that contained Azlon.
Drackett also had a small operation that made plastics,
and he is sure that they received 1-2 orders for these in the
form of 3-foot diameter bases for large industrial fans. Not
much of the plastic was sold and Butke thinks this was the
only application for which it was sold commercially. He does
not recall which company ordered the plastic bases.
In 1949 Drackett shut down its plant that was
manufacturing Azlon, quit making isolated soy protein, and
also shut down some of its soy protein research. Charles
was moved out of soybean research into the laboratory
doing research on soybean oil. Bob Boyer left Drackett, then
rewrote the patents for making Azlon to make them suitable
for production of edible soy protein ﬁbers. When Boyer left,
Frank Calvert became director of research for Drackett.
Drackett did considerable work on edible soy protein
products–a fact that is not well known. Bill Atkinson’s TVP
grew out of this work. It started when a group of Seventhday Adventists from Worthington Foods of Worthington,
Ohio (located just north of Columbus, Ohio) came to
Drackett (in Cincinnati, Ohio) and asked if Drackett could
develop an edible soy protein–because they didn’t eat meat.
They even gave Drackett some seed money to work on the
project. Bill Atkinson took charge of the project in about
1956; he worked with Ed Lankheit (pronounced LANGkite, he is now age 76 and lives in Park Hills, Kentucky)
and a lady researcher. Drackett sold granules all the time. To
make these granules they took the ﬂakes from the solvent
extraction plant, ran them through an alkali extraction
process to extract the protein, which is ten precipitated
with an acid. It is ﬁltered and dried to make small and hard
granules of isolated soy protein. They then used a hot water
or steam extraction on the granules to try to get rid of their
raw beany ﬂavor–to no avail. So they mixed the granules
with beans and chili sauce to mask the beany ﬂavor. The
texture of the cooked granules closely resembled that of
ground meat, but the ﬂavor was pretty poor. This product
was never commercialized, but it did evolve into the TVP
developed later by Atkinson at ADM.
In mid-1957 Drackett sold its soybean operations to
ADM. ADM wanted Drackett’s two industrial soy protein
products, Atkinson’s work with edible textured soy proteins,
and the other people and expertise in the edible area. ADM
also bought Drackett’s library, laboratory notebooks, etc.
Roger Drackett had hired a group from Ohio State University
survey the future potential of soy proteins. They concluded
that another 25 years of R&D would be needed to make the
soy protein operations ﬁnancially successful. Drackett took
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the money from the sale to ADM and invested it in TV ads
for consumer products like Windex and Drano.
Charles went to ADM as part of the deal–along with
about 9 other researchers, including William Atkinson.
Charles worked for ADM at the plant in Evendale from 1957
to 1960. The soybean crushing and soy protein operations
were continued as before except that ADM added a new
Ortho Protein product–which was less expensive because
it was not bleached as much with hydrogen peroxide.
Bleaching was one of the most expensive steps in the
process. In 1960 Charles left ADM and went back to work
for Drackett at their plant in Spring Grove, where they
made Windex, Drano, etc. At some point ADM moved the
soybean crushing and protein equipment out of the plant in
Evendale but he does not know where they took it. They sold
the soybean and grain storage facilities to Central Soya, and
they sold the many empty buildings to other small industries.
Address: 9541 Flick Rd., Cincinnati, Ohio 45247. Phone:
513-741-4289.
4556. Wilson, Fred. 1993. Work with the Ford Motor
Company and The Drackett Company on soy proteins
(Interview). SoyaScan Notes. April 16 and 28. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Fred started working for Henry Ford in 1933;
he was a guide in Greenﬁeld Village and museum, while he
was in high school. In 1935 he went to work as a research
chemist for Robert Boyer at the research lab. in Dearborn,
Michigan. They were extracting oil on a small scale from
soybeans, breaking it down into various derivatives,
converting it to stearic acid, and also extracting the protein.
He also did some work in the soybean ﬁelds. He worked on
the “plastic car” whose body was made from phenolic resin
(made from carbolic acid) plus some soy protein and ﬁber. In
late 1941, Mr. Ford gave Boyer’s group part of an air-frame
building (about 120 by 250 feet, located opposite the Ford
airport) to use as a pilot plant, they expanded their work on
spun soy protein ﬁbers. Mr. Ford bought the group some
Saca Lowell spinning equipment (pilot plant size), carding
mills and frames, felting machines, even looms so they could
make carpets and upholstery, mixing the ﬁber with rayon
(mostly) and some cotton. Then he supervised the production
of the spun soy protein ﬁbers. Bill Atkinson, an excellent
chemist, worked with him, mixed the spinning solution that
was run through spinnerettes. Charles Robinette handled
the spinning lines. Walter Jenks was a research chemist,
who later went to Drackett. But Boyer was the man most
responsible for developing the spun soy protein ﬁbers. Ford’s
main use of soybeans was for oil. Much of the remaining
defatted soybean meal was sold for use in feeds, mostly to
the poultry industry.
The group produced about 1,000 lb/day of soy ﬁber
and all of it was used experimentally. Fred does not recall
any of this ﬁber ever being used in any automobiles sold by

the Ford Motor Co. But the ﬁber was used in “service cars”
owned by the Ford Motor Co. for its own use. The soy ﬁber
was mixed with sisal (a coarse ﬁber), then the mixture was
formed into a pad and sprayed with latex to hold the pad’s
form. This material was used as padding under the seats of
the service cars. Fred does not recall that this ﬁber was ever
used in any type of upholstery for any cars. During World
War II, the spun soy ﬁber was mixed with rabbit fur and
made into experimental hats by some hat company. They did
some work with Munsing, which blended the soy ﬁber with
other materials to make underwear. Henry Ford and Bob
Boyer each had some of this underwear.
In 1943 The Drackett Co. purchased all of Ford’s
soy protein operations and Fred went to Drackett at that
time. He started as technical supervisor in the soy protein
plant at Sharonville (the correct city name; not Evendale)
making Ortho Protein, whereas Chuck Butke and Robert
Boyer worked at the lab in Cincinnati. The protein was
coagulated, drum dried and oven dried, then ground to a
ﬁne powder and bagged in 100-lb bags. Some of the Ortho
Protein was sold to Sherwin Williams for use in water-based
paints. Eventually Fred became superintendent of the entire
Sharonville facility (both solvent extraction and protein).
Fred does not recall any of the soy protein ﬁber
(Azlon) ever being sold by Drackett for use in commercial
products. Speciﬁcally he does not recall its ever being used
in commercial felt hats by the Hat Company of America–but
he admits that Chuck Butke (who is younger and has a better
memory) may well be correct in his recollection that it was
sold for use in hats. The problem with the ﬁber was that it
had poor tensile strength, was brittle, and had no elasticity. A
large amount of the soy oil that Drackett produced was sold
to Procter & Gamble for use in margarine.
Concerning the plastic molding compound and
preforms, they were made from phenolic resin with rayon
cord plus some soybean ﬁber (a ﬁller, left over after the soy
protein was extracted from soybean meal) and some soybean
hulls. The basic concept came from Ford.
When Drackett sold its soybean operations to ADM in
1957, Fred stayed with Drackett and worked on consumer
products. ADM ran the soybean crushing plant and protein
plant for about 5 years, then they shut it down; they
sold the silos and grain storage facilities and cleaning or
reconditioning equipment to Central Soya.
After Boyer left Drackett he and his wife, Betty
[Elizabeth Szabo Boyer], continued to live in Cincinnati (on
North College Hill St.). Then Betty died in Cincinnati [in
Feb. 1963]. Fred thinks he remarried later [April 1965] to a
lady [Nancy Ann Miller] who worked in a bank in St. Louis,
Missouri.
For more information about Drackett, contact Jean
Drackett (Mrs. Roger Drackett) in Naples, Florida, or
Cincinnati, Ohio (Phone: 513-561-7418), or their daughter,
Cecil (Phone: 513-561-2627). Address: Florida. Phone: 813-
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784-6560.
4557. Biodiesel Alert (Arlington, Virginia). 1993. NSDB
holds board meeting in St. Louis. 1(5):1. April.
• Summary: “Nine farmer board members of the NSDB
[National SoyDiesel Development Board], along with about
50 others connected with the Biodiesel effort, met in St.
Louis, Missouri, April 17-18. A number of presentations
were made” by Bob Fosseen, Tim Callahan, etc. “Lyle
Howard made a presentation on the St. Louis Transit
Authority’s (Bi-State) biodiesel demonstration project (see
story p. 2).”
“NSDB has hired Ken Peters to be its contract
manager... The public relations ﬁrm Fleishman-Hillard has
been awarded a Market Development and Education to assist
the NSDB.”
4558. Biodiesel Alert (Arlington, Virginia). 1993. Congress
soybean caucus learns about biodiesel. 1(5):3-4. April.
• Summary: “Biodiesel was the subject of the Congressional
Soybean Caucus meeting on April 26. 1993 in Washington,
D.C. In attendance were Senators Tom Daschle (D-SD) and
Charles Grassley (R-IA) as well as House and Senate staff
aides, ofﬁcials from federal agencies, and representatives
from environmental and farm groups. Sen. Daschle restated
his commitment to Biodiesel and commented on its impact
as an economic, agricultural, environmental, and energy
issue.
“A panel of experts on Biodiesel made presentations.
Larry Diedrich, farmer and President-Elect of the American
Soybean Association (ASA) chaired the panel and made
introductory remarks.”
“Kenlon Johannes, Executive Director of the NSDB
[National SoyDiesel Development Board], provided a
broad overview of the history of technical, research, and
educational issues for SoyDiesel.
“John Campbell from AgP, Inc. [AGP] covered the
technical issues, focusing on how “policy, product, process,
and promotion were the keys to developing the Biodiesel
Industry. Dr. Davis Clements, Director of Agricultural
Materials, USDA-CSRS covered possible markets for
Biodiesel, the economics of feedstock production,... James
Peeples of Information Resources, Inc. (IRI) discussed
regulatory issues for Biodiesel, including the effect of
the Clear Air Act, Energy Policy Act, and various federal
regulations.
4559. Bryan, Ford R. 1993. Robert Allen Boyer (Document
part). In: Ford R. Bryan. 1993. Henry’s Lieutenants. Detroit,
Michigan: Wayne State University Press. 321 p. See p. 4451. Great Lakes Series. April. [10 ref]
• Summary: This biographical sketch of Boyer (1909-1989),
Henry Ford’s top soybean man, is well researched and full
of original material. Robert Boyer was born on Sept. 30,

1909 in Toledo, Ohio. In 1916 he moved with his parents
to Royal Oak, Michigan, where he attended grade school
while his father worked in the accounting department of the
Ford Motor Co. in nearby Highland Park. When Henry Ford
bought the Wayside Inn in Massachusetts in 1923, Frank
Campsall suggested to Ford that Earl Boyer would be an
appropriate business manager for the Inn. So the Boyers,
including young Robert and his three sisters, moved into a
Ford-owned house near the Inn. Robert then attended high
school at Framingham, Massachusetts, where he graduated
in 1927. Robert met Henry Ford while skating at the Inn.
Ford suggested that he come to Dearborn for some work
experience before going to college at Dartmouth as planned.
So in Sept. 1927 Robert arrived in Dearborn where he was
enrolled in the Henry Ford Trade School at the Rouge plant.
“Henry Ford had taken recent trips to Europe and had
been impressed with the agricultural prosperity in some
of those countries. Returning to Dearborn, Ford wanted
to set up an experimental agricultural chemical factory to
determine what products could be obtained from plants.
The experimental chemical factory became a one-quarter
size model of Ford’s mammoth wood distillation plant at
Iron Mountain, Michigan. The model was constructed at
Iron Mountain and moved to Greenﬁeld Village in late
1928. About then Ford asked, ‘Bob, how would you like
to supervise this model plant–to stay another year or two
and live at the Sarah Jordan Boarding House in Greenﬁeld
Village.’
“Boyer had had little formal training in chemistry, but he
was provided with tutors from the University of Michigan,
and from 1929 to 1933 attended the Edison Institute of
Technology, a school founded by Henry Ford and Thomas
Edison as a school for inventors... Ford’s purpose was to
ﬁnd industrial uses for farm crops. A farm depression was
imminent. During the depression year of 1931, Robert Boyer
married Elizabeth Szabo of Detroit. During the next few
years they had three children...
“In 1931, soybeans became one of the plants
investigated at the Chemical Laboratory... Usually the beans
were pressed to obtain the oil, and the remaining ‘cake’ was
fed to animals. The Boyer group, however, developed a
solvent extraction procedure whereby soy protein as well as
oil could be produced...
“By this time Henry Ford was growing rather old,
approaching seventy. Design of the V-8 Ford in 1931
seems to have been his ﬁnal great interest in automobile
mechanics. His Edison Institute Schools, Greenﬁeld Village,
and soybean research now largely occupied his time. In
1932 he began to plant hundreds of acres of soybeans on
his Dearborn farm lands and began procuring thousands
more acres in Southeastern Michigan. Several additional
processing plants were located in outlying towns where he
promised to buy even more soybeans from local farmers
to use in automotive paints and plastics. Boyer was largely
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responsible for Ford’s advancement in soybean technology.
“Henry’s vegetarian eating habits led him to hire his old
gradeschool friend, Dr. Edsel Ruddiman, an organic chemist,
to devise tasty dishes containing soybean ingredients for the
dining room. And Ford’s executives, including Boyer, were
coaxed by Ford to try them–soybean milk, soups, bread,
croquets, simulated meats, butter and ice cream. Most were
not very palatable, however, because of the tendency of the
soy oil to be slightly rancid.”
Boyer was in charge of the “Industrialized American
Barn” demonstration at the 1934 Chicago World’s Fair. And
in May 1935 when the ﬁrst chemurgy conference was held
at the Dearborn Inn, Boyer was in charge of arrangements.
During the second chemurgy conference in Dearborn,
Boyer led the groups of participants through his Soybean
Laboratory at Greenﬁeld Village. At about this time Boyer
developed soy protein ﬁbers which were blended with wool
(35% soy and 65% wool) and woven into cloth. The resulting
cloth was given to Ford’s own tailor, and suits of soy ﬁber
were worn by Ford on occasion–and highly publicized.
“Boyer admits that the tensile strength of soy ﬁber was
only 85% of wool, however, behooving the wearer to avoid
strenuous movements, bending down for example very
cautiously.
“Boyer’s ﬁber was ideal for felt hats, however. All
of the ﬁber Boyer could produce was wanted by the Hat
Corporation of America. The soy ﬁber blended well with
rabbit fur, was less expensive and much cleaner to work
with. To produce ﬁber in larger amounts and to develop
ﬁber of higher tensile strength, a modern air-conditioned
laboratory was built on Village Road in Dearborn. In this
plant not only ﬁber producing equipment was installed but
complete weaving equipment as well.”
Between 1939 and 1941 Boyer worked on Ford’s
“plastic car” made from soybean plastic. It also drew
widespread media publicity. “Boyer drove the car a
few weeks before it was abandoned. (People are still
wondering what became of that plastic car.) A major defect
never corrected, according to Boyer, was the strong odor
reminiscent of a mortuary...
“The soy protein ﬁber facility was operating nicely when
in 1943 the U.S. Air Force demanded the air-conditioned
building for precision measurement of aircraft engine parts.
When his building was thus usurped, Boyer was out of a job
involving soybeans. He then transferred to Ford’s Willow
Run Bomber Plant at Ypsilanti, Michigan, where, because
of his knowledge of plastics, he was given responsibility
for protecting the plastic windshields on the B-24s during
assembly of the planes.”
In 1943 Drackett Products Co. in Cincinnati, Ohio,
purchased the Ford ﬁber processing equipment and Boyer
went to work for Drackett in Cincinnati–he was never again
in direct contact with Henry Ford. Boyer wanted to develop
edible soy protein ﬁbers. When H.R. Drackett died in 1949,

Boyer left The Drackett Co. so he could pursue his goal of
receiving a pioneer patent for texturizing vegetable (soy)
protein. He was granted this patent in 1949. As many as 30
corollary patents were subsequently obtained.
“Boyer had developed methods for producing soy ﬁber
that was thoroughly washed and tasteless. In 1951 he became
a consultant to several food processors who were licensed
to use his patents in their operations. These ﬁrms included
Worthington Foods, Swift & Company, Ralston Purina,
Unilever Company of England, National Biscuit Company
[Nabisco], General Foods, and General Mills. Dozens of
high-volume foods were, and still are, produced using
Boyer’s procedures... Robert Boyer worked full time for
Ralston Purina in St. Louis, Missouri, from 1962 until 1971.
“In February 1963, Elizabeth Szabo Boyer died, and
in April 1965, Boyer married Nancy Ann Miller, a recent
widow living in St. Louis. Boyer retired from general
consulting work in 1971 after his patents had expired in
1966, but continued consulting with Worthington Foods
until 1977. In 1973, Nancy and Robert retired to downtown
Dunedin, Florida.
“The Boyers did considerable traveling. But in the early
1980s Robert’s eyes began to fail, and then his chief hobby
became baking, an occupation he had always enjoyed. In
1985 he dictated his oral reminiscences [8 hours on tape with
David R. Crippen] as requested by the Henry Ford Archives.
Boyer died in Dunedin on November 11, 1989. The body
was cremated and the ashes scattered over the Gulf of
Mexico.”
Photos show: A portrait of Boyer in his later years (Ford
Archives photo ID No. P.0.19429). The Chemical Laboratory
building at Greenﬁeld Village at Dearborn (No. 0.6213) in
1930. Henry Ford discussing soybean work with Boyer in the
Chemical Laboratory on Ford’s birthday, July 30, 1937 (No.
188.21320. Ford is seated on a stool by a lab. bench reading
and Boyer has one elbow on the bench behind him.) Boyer
and Ford with the “plastic car” at Dearborn in 1941 (No.
189.16352).
Talk with Ford Bryan. 1992. Nov. 12. He is now
working to get Robert Boyer’s soybean research laboratory,
the Chemical Plant of the Edison Institute, restored at
Greenﬁeld Village and interpreted as to its history and
signiﬁcance. The building is in fairly good shape; the
exterior is in good shape but all the equipment has been
removed from the interior. Address: 21800 Morley, Apt.
1203, Dearborn, Michigan 48124.
4560. Meyer, Edwin William. 1993. Curriculum vitae.
Chicago, Illinois. 2 p. Unpublished manuscript.
• Summary: Date of birth: 5 Aug. 1914 at Chicago,
Illinois. Married with one son. Education: 1936–A.B. (with
distinction) from DePauw University (Greencastle, Indiana),
major in chemistry, minor in mathematics. 1937–Course
work at University of Chicago in organic chemistry. 1943–
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PhD from Northwestern University (Evanston, Illinois) in
organic chemistry, with minors in chemical engineering and
biology. Thesis: Synthesis of i-Steroids.
Employment: 1936-1940–Research Chemist, Soya
Products Div., The Glidden Co, Inc. 1940-1943–Assistant
in organic chemistry and biochemistry, Northwestern Univ.
1943-1953–Group Leader, Research Department, Chemurgy
Div., The Glidden Co. 1953-1958–Asst. Director, Central
Organic Research Lab., The Glidden Co. 1958-1968–
Director of Research, Chemurgy Div., Central Soya Co.,
Inc. (Central Soya acquired Glidden in 1958). 1968-1978–
Protein Research Director, Corporate Research, Central
Soya Co. 1978-1981–Principal scientist, Central Soya Co.
1981-present–President, Agri-Food-Tech Associates (R&D
consultants).
Awards, honors, etc. incl. 1978–Food Engineering
Hall of Fame (see Food Engineering, Oct. 1978, p. 126).
1988–Research award for utilization research from American
Soybean Association.
Publications and patents: 51 publications in the ﬁelds
of soybean proteins, chemistry and utilization; steroid
synthesis; indole chemistry. 40 U.S. patents in the ﬁelds of
soybean proteins and phospholipids, ruminant feeds, and
steroids. Also lists activities. Address: 1701 N. Sayre Ave.,
Chicago, Illinois 60635. Phone: (312) 637-0936.
4561. Olson, Joan. 1993. Soy oils the irrigation pump. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Crookston, Minnesota) 2(2):11. April.
• Summary: Researchers at the University of Nebraska at
Lincoln, private business, and farmers have joined to test
the potential for using soybean oil as a pump lubricant.
Preliminary tests appear promising. Petroleum-based oils can
contaminate groundwater.
4562. Olson, Joan. 1993. SoyDiesel projects fuel acceptance.
Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota) 2(2):11. April.
• Summary: The 1990 Clean Air Act paved the way for
SoyDiesel. It provides a cleaner burning alternative fuel
by reducing emissions–smoke by 70-80%, unburned
hydrocarbons and carbon monoxides by about 50%. A bushel
of soybeans yields about 1.6 gallons of SoyDiesel. The total
U.S. diesel market requires 47,000 million gallons of fuel
per year. If all the oil from the 1992 soybean crop were used
to make SoyDiesel, it would provide less than one month’s
supply.
4563. Shay, E. Grifﬁn. 1993. Diesel fuel from vegetable oils:
Status and opportunities. Biomass and Bioenergy 4(4):227242. [123 ref]
• Summary: A history and good review of the literature.
Contents: Introduction. Historic. Crops and yields.
Conversion. Performance. Economics. Environmental

concerns. Conclusions (biofuel, biofuels).
The “Historic” section states: On 10 Aug. 1893 Rudolf
Diesel’s ﬁrst engine ran on its own power. “He is reported
to have used groundnut (peanut) oil as a fuel at the Paris
Exposition in 1900 [Nitske and Wilson 1965]. In 1916, using
the ﬁrst diesel engine imported into Argentina, Gutierrez
tested castor oil as an alternative fuel. In 1944, also in
Argentina, Martinez de Vedia described short duration runs
with blends of vegetable oils and diesel fuel. The use of
palm oil as a diesel fuel was reported [by Mayne] as early as
1920. One of the ﬁrst references to the use of palm oil esters
as diesel fuel appears in 1942. The petroleum embargo in
1974 reignited interest in alternative liquid fuels,” and during
the 1970s and 1980s much research was done on a wide
variety of oils. Address: National Academy of Sciences, 2101
Constitution Ave., Washington, DC 20418.
4564. Allen, Ann. 1993. Greenpeace bus plans stop near
ThermalKEM. Charlotte Observer (North Carolina). May 2.
p. 1Y.
• Summary: Greenpeace started by working to save the
whales. Now they are on a tour to protest hazardous waste
incineration, as at ThermalKEM Inc., where they will stop
for a town meeting. They have an 18-ton high-tech bus, “The
Rainbow Warrior on Land,” with fax, phones, computers,
and a copier plus sleeping facilities for eight. “Its about as
green a bus as is on the road, in terms of soy diesel and solar
panels and all that,” said Scott Brown, their Southeast toxics
campaigner. Address: Staff writer.
4565. Campbell, John. 1993. Re: Tax law and its
implications for biodiesel. Letter to Bill Holmberg (ABA)
and John Gordley (ASA), May 3. 5 p. Typed.
• Summary: A concise discussion of six issues. For each
Campbell gives the background, pros, cons, and his
recommendation. They are: (1) Inclusion of excise tax
exemptions in the legislative package (Tax credits vs. excise
tax exemption vs. BTU tax exemption). (2) Construction of a
new, free standing biodiesel section in the tax code (Senator
Tom Daschle, D-ND). (3) Should producers or blenders
receive tax credits? (4) Small producer credit (for biodiesel).
(5) Subsidies for non fuel use (of biodiesel, such as asphalt
release agents, hydraulic ﬂuid, lubricants, etc.). (6) Lowering
the blend threshold from 85% to 30% for purpose of
favorable depreciation treatment of alternative fuel property
(for fuels from biomass other than alcohol).
Copies of this letter were also sent to Jim Peoples (IRI)
and Alvin Geske. Address: [AGP, Omaha, Nebraska].
4566. Passenger Transport. 1993. Bi-State ﬁnding beneﬁts
with ‘home grown’ biodiesel. May 10.
• Summary: Lyle Howard, manager of quality control for
Bi-State Development Agency in St. Louis, is testing an
alternative fuel, biodiesel. When 40% biodiesel is mixed
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with 60% of standard no. 2 diesel fuel, the cost is only a few
cents more per gallon, but it reduces undesirable emissions.
4567. Butke, Charles. 1993. The Drackett Company’s work
with ‘Alysol’ soy protein (Interview). SoyaScan Notes. May
26. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Chuck went to work for Drackett in 1946 at
about the time when the Sharonville plant began operations.
At about that time he recalls reading in a report that a soy
protein product named “Alysol” was being made by Drackett
before he arrived. The Alysol was made at the Drackett
plant at 5020 Spring Grove Ave. in what was then northern
Cincinnati. That was the location of Drackett’s original
soybean extraction plant which began operations in about
1937. At this plant the soybeans ﬁrst had their hulls blow
off, then they were run through cracking rolls, followed by
ﬂaking rolls. Then the ﬂakes were put into a chamber that
was very high in the air. “The ﬂakes dribbled down through
that chamber while hot hexane solvent ﬂowed from the
bottom to the top. That equipment was designed by Mr. J.F.
Johnson.” The protein was extracted from the soybean meal
to make Alysol. It was modiﬁed with sodium hydroxide,
then neutralized and precipitated with sulfuric acid to get the
isolated protein.
1937 was the year of the big, devastating ﬂood in
Cincinnati. Water from the Ohio River backed up and
ﬂooded the entire Mill Creek Valley. The water rose to the
base of the second ﬂoor of Drackett’s buildings on Spring
Grove Ave. This was Drackett’s only location at the time;
there they had their administrative ofﬁces, plants for making
Drano and Windex, and for crushing soybeans. Drackett
had 4-5 carloads of soybeans on the railroad siding by the
plant. When the soybeans were soaked by the ﬂood waters,
they expanded and after the ﬂood waters fell they heated
up and basically blew the railroad cars apart. Jack Mairose
(pronounced MAI-rose) wrote up this whole story, perhaps
in the Drackett Dotted Line. Jack died about 18 months
ago. The booklet by Dave Perkins, published in 1984 to
commemorate Drackett’s 75th anniversary, mentions the
development of this early soy protein.
A Chinese man named Tien Leiue (who later invented
Playdough in Cincinnati for another company) ran the
original nutritional labs at plant on Spring Grove Ave. He fed
soy products to rats and rabbits and studied their response.
He started this work prior to 1945.
Drackett’s second location was in San Leandro,
California. Their third location was in Sharonville. It
was only about ten years ago that Drackett moved its
administrative ofﬁces to Atrium 1 at 4th and Main in
downtown Cincinnati. Address: 9541 Flick Rd., Cincinnati,
Ohio 45247. Phone: 513-741-4289.
4568. Center for Crops Utilization Research. 1993. Center
for Crops Utilization Research. Ames, Iowa: Iowa State

University, Utilization Center for Agricultural Products. 16 p.
Undated. 24 cm.
• Summary: This color booklet describes the Center’s many
interesting and pioneering projects. Lawrence A. Johnson is
in charge of the Center. “Approximately 30 CCUR scientists
from 12 departments are involved in 60 basic and applied
research projects in areas ranging from new food products
to applied biotechnology.” Some projects are focused on
developing industrial (non-food, non-feed) products from
soybeans, but others involve improved soyfoods. “Center
researchers are working to improve water extraction methods
for preparing soymilk and dried soy products. The group’s
rapid hydration hydrothermal cooking (RHHTC) process is
an innovative means by which antinutritional factors and the
oxidative enzymes responsible for off-tastes are deactivated.
Concurrently, product yields are increased; the new process
can recover 90% of the bean solids–only 60% is recovered
by traditional manufacturing methods.
“Another group is evaluating new and improved
lines of soybeans having enhanced soyfood processing
characteristics. Rapid screening methods for measuring the
potential end-use performance of soybean lots are also being
developed.”
Talk with Larry Johnson, Professor-in-Charge. 1993.
Sept. 27. This booklet was published in about May 1993 to
discuss the Center’s programs and projects. Address: Ames,
Iowa. Phone: 515-294-0160.
4569. Library of Congress, Subject Cataloging Div.,
Processing Services. 1993. Library of Congress subject
headings. 16th edition. Washington, DC: Cataloging
Distribution Service, Library of Congress. 4 volumes.
• Summary: For the basic idea, words and LC call numbers
see the 12th edition (1989). Address: Washington, DC.
4570. Shurtleff, William; Aoyagi, Akiko. comps. 1993. The
Drackett Company’s work with soybeans and soy proteins:
Bibliography and sourcebook. Lafayette, California:
Soyfoods Center. 79 p. Subject/geographical index. Author/
company index. Language index. Printed June 25. 28 cm. [81
ref]
• Summary: This is the most comprehensive bibliography
ever published about The Drackett Company’s work with
soybeans and soy proteins. It has been compiled one record
at a time over a period of 18 years, in an attempt to document
the history of this subject. It is also the single most current
and useful source of information on this subject available
today, since 99% of all records contain a summary/abstract
averaging 341 words in length.
This is one of more than 40 bibliographies on soybeans
and soyfoods being compiled by William Shurtleff and
Akiko Aoyagi, and published by the Soyfoods Center. It is
based on historical principles, listing all known documents
and commercial products in chronological order. It
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features: 17 different document types, both published and
unpublished, every known publication on the subject, and 10
original Soyfoods Center interviews. Thus it is a powerful
tool for understanding the development of Drackett’s work
with soya.
The bibliographic records in this book feature (in
addition to the typical author, date, title, volume and pages
information) the author’s address, number of references
cited, original title of all non-English publications together
with an English translation, month and issue of publication,
and the ﬁrst author’s ﬁrst name (if given).
It also includes details on 7 commercial soy products,
including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to make best use of this book, a complete
subject and geographical index, an author/company index, a
language index, and a histogram by year are also included.
Brief Chronology of The Drackett Company’s
Pioneering Work with Soybeans and Soy Proteins:
1910. The Drackett Co. is organized as a partnership.
Its main business is distributing a line of bulk chemicals to
industrial users. In 1933 the company adopted its present
name.
1918-1928. Drackett is America’s leading manufacturer
and seller of U.S.P. grade Epsom salts.
1923. Drackett starts production of Drano (a chemical
composition used to clear clogged drains), which soon
becomes its ﬁrst major consumer product.
1934-36. Drackett starts production of Windex (a spray
that cleans windows without water), which soon becomes
its second major consumer product. Both products are made
at Drackett’s plant at 5020 Spring Grove Ave. in Cincinnati,
Ohio.
1935-36. Laboratory studies at Drackett lead to the
design of an original pilot plant process for oil extraction by
the solvent method. Laboratory research is also conducted on
the extraction of soy protein from defatted soybean ﬂakes.
1935, fall. Drackett submits samples of industrial soy
protein to the Champion Coated Paper and Fiber Co. for
examination as to use in paper coatings in place of milk
casein.
1936. A pilot plant for making industrial soy protein
begins operation at 5020 Spring Grove Ave. in Cincinnati,
Ohio.
1937 Feb. A solvent extraction pilot plant begins
operation on Spring Grove Ave. and continues for 3 years.
1938 April. The world’s ﬁrst soy protein ﬁber (and the
ﬁrst experimental textile ﬁber made from a plant protein)
is exhibited by Robert Boyer of the Ford Motor Co. at the

Fourth Annual Conference of the Farm Chemurgic Council
in Omaha, Nebraska.
1938. Drackett purchases 60-75 acres of farmland at
Sharonville, Ohio (several miles north of the Spring Grove
Ave. headquarters), for a solvent extraction plant. Ground is
broken in Sept. 1939.
1940, ﬁrst quarter. Drackett starts to work cooperatively
with the Ford Motor Co. to develop a soybean protein
suitable for spinning into ﬁber from which upholstery cloth
could be made.
1941 Jan. Soybean oil extraction begins at the
Sharonville plant. Drackett’s initial investment was about
$1.5 million. The plant has an annual capacity of 35,000 tons
of soybean meal and 15 million lb of soybean oil.
1941. Drackett’s ﬁrst industrial soy protein isolate is
sold commercially. 15,018 lb were produced and 7,039 lb
were sold during the year. By 1942 this soy protein isolate
was brand-named Alysol. Some of it was sold to the Ford
Motor Co. to make experimental soy protein ﬁbers.
1943 Nov. Drackett purchases the Ford Motor
Company’s soy protein and soybean ﬁber spinning
operations. Robert Boyer, Francis (Frank) Calvert, and
William Atkinson go to Drackett from Ford as part of the
deal.
1943 Dec. 2. Drackett starts commercial production of
Soybean Azlon, the world’s ﬁrst commercial ﬁber made from
plant proteins. The ﬁbers were used mainly in felt hats by the
America Hat Corporation.
1944? Drackett is now making a new line of industrial
soy proteins named Drackett Protein 110, 112, and 220. The
ﬁrst 2 are for use in paper coatings and sizings, the latter for
water-based paints.
1945. The Drackett Co. is the largest soybean processor
in Ohio.
1946. Drackett ﬁnishes construction of 18 new silos at
Sharonville, costing $500,000, to house 1 million bushels of
soybeans.
1947, mid. Drackett’s plant making industrial soy
protein isolates begins operation at Sharonville. It also makes
Ortho Protein and Impact Plastic Molding Compounds.
1948 March. Harry R. Drackett, the company’s second
president, dies. His son, Roger Drackett, is elected president
of the company.
1949 July 12. Drackett’s soybean plastics operations are
discontinued completely.
1949. Robert Boyer leaves The Drackett Co. when it
shut down its Azlon ﬁber spinning plant. He begins research
on developing the world’s ﬁrst edible soy protein ﬁbers.
1949 Sept. Drackett introduces Charge Candy for Dogs,
which contains soya bean ﬂour as a major ingredient.
1957 July 1. Drackett sells its entire isolated soy
protein business to the Archer Daniels Midland Co. (ADM).
William Atkinson goes to ADM as part of the deal. Address:
Soyfoods Center, P.O. Box 234, Lafayette, California 94549.
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Phone: 510-283-2991.

Lafayette, California 94549. Phone: 510-283-2991.

4571. Shurtleff, William; Aoyagi, Akiko. comps. 1993.
Henry Ford and his researchers’ work with soybeans,
soyfoods, and chemurgy–Bibliography and sourcebook, 1921
to 1993: Detailed information on 439 published documents
(extensively annotated bibliography), 79 unpublished
archival documents, 71 original interviews (many full text)
and overviews, 13 commercial soy products. Lafayette,
California: Soyfoods Center. 249 p. Subject/geographical
index. Author/company index. Language index. Printed May
19. 28 cm. [567 ref]
• Summary: This is the most comprehensive book ever
published about the work of Henry Ford and his researchers
with soybeans and soyfoods. It has been compiled, one
record at a time over a period of 18 years, in an attempt to
document the history of this subject. It is also the single
most current and useful source of information on this
subject, since 96% of all records contain a summary/abstract
averaging 286 words in length.
This is one of more than 40 books on soybeans and
soyfoods being compiled by William Shurtleff and Akiko
Aoyagi, and published by the Soyfoods Center. It is based
on historical principles, listing all known documents and
commercial products in chronological order. It features: 30
different document types, both published and unpublished;
every known publication on the subject in every language;
66 original Soyfoods Center interviews and overviews
never before published. Thus, it is a powerful tool for
understanding this subject from its earliest beginnings to the
present.
The bibliographic records in this book include
439 published documents and 79 unpublished archival
documents. Each contains (in addition to the typical author,
date, title, volume and pages information) the author’s
address, number of references cited, original title of all nonEnglish publications together with an English translation of
the title, month and issue of publication, and the ﬁrst author’s
ﬁrst name (if given).
The book also includes details on 13 commercial soy
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to make best use of this book, a
complete subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
states, and related subjects, plus a histogram by year) are
also included. Address: Soyfoods Center, P.O. Box 234,

4572. Van Dyne, Donald L. 1993. Biodiesel production in
the southeastern U.S. Biologue. Spring. p. 23-25.
• Summary: Focuses on rapeseed / canola, whose production
is authorized in the 1990 Farm Bill in the “Minor Oilseed
Provision.”
Photos show: (1) “Transesteriﬁcation units of a smallscale biodiesel plant located near Vienna, Austria. These
units blend methanol, potassium hydroxide, and vegetable
(canola & sunﬂower) oils.” (2) A front side view, with
the hood up, of the 1991 Dodge pickup retroﬁtted to burn
soydiesel. Owned by the University of Missouri–Columbia,
Dep. of Ag. Engineering, it has “Powered by Soybean
Oil” printed along the top of the left front fender. Address:
Research Associate Prof., Dep. of Ag. Economics, Univ. of
Missouri–Columbia, Columbia, MO 65211. Phone: 314-8824512.
4573. Holmberg, Bill. 1993. Re: The potential of ethyl esters.
Letter to John Gordley, June 4. 1 p. Typed, with signature on
letterhead.
• Summary: There are four reasons why methanol is
currently the preferred alcohol in the esteriﬁcation process: 1.
More research and scientiﬁc data are available. 2. Methanol
is less expensive than ethanol. 3. “The ethanol conversion
process takes place at higher temperature and pressures,
and is more complex and sensitive,” and 4. “Under current
esteriﬁcation processes, the conversion of oils (or fats) and
alcohol into esters is about 99% complete when methanol is
used and only about 92% when ethanol is used.”
“In the esteriﬁcation process, about one pound of
alcohol esteriﬁed with ten pounds of oil (fat) produces 10
pounds of ester and one pound of glycerine.”
“Since Biodiesel is 90% renewable fats and oils and
10% alcohol, 100% of Biodiesel should get the credit.” It is
important to get corn growers, who make ethanol, fully on
board in support of Biodiesel. Address: American Biofuels
Assoc., 499 South Capitol St., S.W., Suite 404, Washington,
DC 20003. Phone: (202) 554-1025.
4574. Vorih, Susan W. 1993. Re: History of Ralston Purina’s
and Protein Technologies International’s work with industrial
soy proteins. Letter to William Shurtleff at Soyfoods Center,
June 17 and July 9–in reply to inquiry. 3 p. + 1 p. Typed,
with signature on letterhead.
• Summary: “Ralston Purina became involved with isolated
soy proteins through the acquisition of four soybean
processing plants from Procter & Gamble (Buckeye
Division) in 1958. One P&G plant, located in Louisville,
Kentucky, had an industrial soy protein isolate operation
built [in about 1946-47] to produce product for their ‘Spic
and Span’ house cleaner. This was not economical for P&G
and conversion was made [starting in about 1953] to produce
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industrial isolated soy proteins for the paper coating industry.
This conversion was taking place at the time of the Ralston
Purina acquisition, which was ﬁnalized on December 10,
1958. At this time, Ralston Purina only had an interest in
expanding its soybean solvent extraction processing capacity,
but the idle isolate manufacturing facility just acquired
became of interest.
“There was no link in this acquisition with Mr. E.F.
‘Soybean’ Johnson of Soy Products Corp. in Louisville.
Johnson, a former Ralston Purina employee, joined Soy
Products Corp. in mid-1947.
“Ralston Purina decided to modify the Louisville
isolate process for paper coating products; the plant began
production on June 13, 1959. A series of hydrolyzed and
non-hydrolyzed products under the ProCote brand name was
produced and sold successfully to the paper coating industry.
Under Protein Technologies International management the
facilities have been modiﬁed and expanded to become the
world’s leading producer of Industrial Polymer Isolated Soy
Protein products today.
Ralston Purina began research on food-grade isolates
starting in late 1959 under the direction of Mr. Bill Brew
in St. Louis. Many consultants were paid for information.
Pilot plant work was also performed in St. Louis prior to
ﬁrst contacts with Mr. Bob Boyer. Mr. Boyer was a spun
protein specialist for products made from the Ralston-Purina
developed liquid curd process. Other spray-dried products
were developed from curd by the company.
Ralston Purina began more active involvement with
food-grade isolated soy proteins in 1960 when the company
started food-grade isolated soy protein research and pilot
plant work at its headquarters in St. Louis, Missouri. A
semi-works plant to produce edible soy proteins was erected
in 1961 at Louisville, and both spray-dried and spun ﬁber
proteins began to be produced and sold in October 1962.
The spray-dried edible isolates, brand-named Edi-Pro A and
Edi-Pro N, were sold to food processors. Mr. Bob Boyer
[who began working as a full-time consultant on soy protein
for Ralston Purina in early 1960 and joined the company
as technical director of protein products sales, working
under Donald B. Walker, vice president in charge of Ralston
Purina’s soybean division] was instrumental in directing soy
protein spun ﬁbers and sales.
Mr. Frank Calvert was hired in September 1963 to
head up Ralston Purina’s R&D work on food-grade isolated
soy protein in St. Louis. Calvert received a BS degree in
chemistry from the Edison Institute of Technology while
working at the Ford Motor Co. in Dearborn, Michigan.
In 1965 Calvert was named director of soybean research,
and in 1967 director of research of the Protein Division. In
1969 Calvert was promoted to director of research, New
Venture Management, and ﬁnally in 1971 vice president
and research director, New Venture Management. During
these years, Calvert developed new soy protein isolation

processes, 70 percent soy protein concentrate products, and
modiﬁed soy protein coating compositions for industrial
use. Calvert is considered a visionary in soy protein research
and the accomplishments of his career were honored when
the Protein Technologies International plant at Memphis
was dedicated to him in 1973 in recognition of his years of
service and dedication to protein technology.”
Ralston Purina ﬁrst made and sold Supro 610 in Oct.
1966. Spun soy protein ﬁber production was discontinued in
1967. The special equipment was dismantled and parts were
sold off for scrap metal. Production of other food-grade soy
proteins, such as extruded protein, was started commercially
at St. Louis and Memphis in 1973. Wet textured edible soy
proteins were produced commercially in Memphis and
Osaka, Japan (through a joint venture) in 1975.
“In 1970 the ‘Protein Project’ became part of the
New Ventures Group of Ralston Purina with the Protein
Project headed by Paul H. Hatﬁeld. Included in this early
business development team were Dr. D.H. Waggle, R&D;
Mr. Henry T. James, Director of Engineering, now retired;
and B.P. Schwartz, Manufacturing. This team, working as
a multi-functional and multi-disciplined team, emphasized
process reliability, superior quality and performance
products, combined with a worldwide perspective of market
development.
Ralston Purina “expanded food grade isolate capacity
with new facilities at Memphis, Tennessee, beginning
production on April 10, 1973; Pryor, Oklahoma, beginning
production on December 1, 1976; and Ieper, Belgium,
beginning production on August 21, 1979. This expansion
easily vaulted the company into the position of world leader
in food-grade isolated soy proteins by 1976.”
Note 1. Much of the above information was provided
to Susan and her assistant, Jane Phelps, by Henry James, a
former employee of Ralston Purina working in the area of
soy proteins.
Note 2. On 1 July 1987 Ralston Purina Co. established
Protein Technologies International as a wholly-owned
subsidiary, with 92 researchers. The ﬁrst ofﬁcial use of the
term “Protein Technologies International” began in March
1987.
Note 3. Concerning the Buckeye Cotton Oil Co. In
Nov. 1943 it had soybean processing mills in Louisville,
Kentucky (large), and Memphis, Tennessee (medium-sized).
By 1948 the company’s plant in Louisville was making soy
ﬂour and soy lecithin. By 1949 (and probably by 1946) the
company had become a subsidiary of Procter & Gamble and
its headquarters were in Ivorydale, Ohio; O.H. Alderks was
involved with soybean processing in Buckeye’s technical
division. Address: Communications Manager, Protein
Technologies International, Checkerboard Square, St. Louis,
Missouri 63164. Phone: (314) 982-1983.
4575. Meyer, Edwin W. 1993. Buckeye Cotton Oil Co.,
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Procter & Gamble, and soy protein isolates (Interview).
SoyaScan Notes. June 24. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Buckeye Cotton Oil Co. had a soybean crushing
plant in Louisville, Kentucky. Ed thinks that Buckeye made
an industrial soy protein isolate at this plant, but he does
not know how they used this isolate. Procter & Gamble
purchased this plant by the mid- to late 1940s, then during
the 1940s they introduced a product named Spic & Span,
which contain isolated soy protein. “After you washed the
wall with Spic & Span, the protein in the product left a
ﬁlm on the wall, which made it easier to wash again on the
second washing.” The process was somewhat like sizing or
coating a paper with protein to make the surface smoother
and less porous. Ed doubts that the protein had any detergent
effect.
Ralston Purina bought Procter & Gamble’s isolate plant
in Louisville. Ed thinks that Ralston Purina began work
on edible soy proteins at the time that Bob Boyer started
consulting with them–and not before. Address: 1701 N.
Sayre Ave., Chicago, Illinois 60635. Phone: 312-637-0936.
4576. Biodiesel Alert (Arlington, Virginia). 1993. Biodiesel
survives Senate ﬁght. 1(6):1. June.
• Summary: “Biodiesel survived the ﬁght in the Senate
Finance Committee thanks to Senator Tom Daschle (DSD) and his staff... American Biofuels Association (ABA)
President Bill Holmberg has appealed to the [Clinton]
Administration and Congress not to let unequal treatment
for Biodiesel threaten the emerging industry... Other biofuels
(ethanol and bio-based methanol) receive tax exemptions and
credits at the federal and state levels.”
4577. Biodiesel Alert (Arlington, Virginia). 1993. NSDB
participates in international conference. 1(6):1. June.
• Summary: “Kenlon Johannes, Executive Director of
the NSDB, presented a paper on U.S. farmers efforts to
commercialize Biodiesel to the International Seminar on
‘Vegetable Oils as Transportation Fuels’ in Pisa, Italy.’” The
Europeans were impressed by the work of U.S. soybean
farmers. “The NSDB representatives were so impressed by
the exchange of information at the seminar that the NSDB is
now considering an international symposium in the U.S. to
exchange information and further promote Biodiesel.”
4578. Biodiesel Alert (Arlington, Virginia). 1993. Most of
Europe supports biodiesel. 1(6):4. June.
• Summary: “The European Biodiesel industry is much more
developed than the ﬂedgling U.S. industry, largely because of
very strong government support. As trade agreements force
reductions in government farm subsidy programs, many
countries are turning to biofuels production as a means of
absorbing excess agricultural production, providing markets
for farmers, reducing reliance on imported oil, and reducing

greenhouse gases. Austria, Germany and Switzerland have
exempted Biodiesel from all sales and road taxes.”
Gives detailed discussion of the situations in France,
Italy, and Germany. However the British government has
decided to tax Biodiesel fully.
4579. Industrial Uses of Agricultural Materials: Situation
and Outlook Report (USDA/ERS). 1993-. Serial/periodical.
Washington, DC: Commodity Economics Div., ERS, USDA.
Vol. 1, No. 1. June 1993.
• Summary: Printed with Soy Ink, this periodical is part of
the New Uses Movement.
4580. Lewis, David L. 1993. Ford Country: Soybean vision
valid. Cars & Parts. June. p. 18.
• Summary: “Ford Motor Co. recently switched from
petroleum-based ink to soy ink, further validating Henry
Ford’s effort to ﬁnd industrial applications for the soybean.
“Soy ink eventually will be used in more than 90
percent of the company’s projects. The ink is less polluting
than petroleum-based inks, releases fewer volatile organic
compounds in the atmosphere during printing, and is easier
to recycle because it ‘de-inks’ faster than petroleum inks.
“’My great grandfather Henry Ford experimented with
potential uses of soybeans throughout his life,’ said greatgrandson, William Clay Ford, Jr., executive director of
business strategy for the Ford Automotive Group. ‘Today,
many years later, we have found still another use for
soybeans, proving his vision is still valid.” Address: Prof. of
Business History, Univ. Michigan, Ann Arbor, Michigan.
4581. O’Connell, Paul F. 1993. Re: Cooperative agreement
on “Biodiesel Best Available Technology Search.” Letter
to Mr. William Lester, Ag Processing, Inc., 11717 Burt St.,
Omaha, Nebraska 68154-1581, July 1. 1 + [5] + 15 p. Typed,
with signature on letterhead.
• Summary: This agreement has been awarded to AGP for
the amount of $36,000. “This document is as negotiated
between you and Joe Roetheli” of the AARC Center.
Address: Director, Alternative Agricultural Research and
Commercialization (AARC) Center, 14th & Independence
Ave., SW, 2nd Floor Mezzanine, Cotton Annex Bldg.,
Washington, DC 20250-0400. Phone: 202-401-4860.
4582. Bull, Kevin. 1993. Ford retirees take trip back through
time at Saline mill. Reporter (Saline, Michigan). July 7.
• Summary: “Saline resident Ken Rogers Sr. spoke about
the soybean processing days of the past at historic Weller’s
Mill June 29. He addressed 280 members of the Ford Motor
Company V-8 Club, a national Ford retirees association,
about the soybean extraction plant that operated from 193846 inside the mill.
“Rogers, who was born and raised only four houses
away from Saline mill, worked at the extraction plant from
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February 1942 at age 19 until he left for the air force in 1943.
“Since Rogers, 70, is the only living employee from the
extraction plant, Weller’s Mill and Raisin River Cafe coowner Wendy Weller asked him to give a presentation about
how the site was used by Henry Ford during the bygone era.
“According to Rogers, the mill and property were
purchased by Ford in 1937 to be restored and to offer
employment to farmers during the winter. Ford used it
as an extraction plant to withdraw oil from soybeans for
production of plastics.”
The oil was extracted from the ﬂakes using hexane
solvent. The “bulk of the oil was shipped to Dearborn for
production of plastics, like steering wheels. The rest of the
oil was used at the Saline mill to make an exterior oil paint
for buildings.” The ﬂakes “went through a toaster and were
eventually ground into soybean meal to be bagged and
shipped.” A photo shows Rogers speaking at Weller’s.
4583. Lindsay, James W. 1993. Re: John Campbell to replace
Bill Lester as principal investigator. Letter to Dr. Joseph C.
Roetheli, Director, Alternative Agricultural Research and
Commercialization (AARC) Center, 14th & Independence
Ave., SW, Cotton Annex–2nd Floor Mezzanine, Washington,
DC 20250-0400, July 13. 1 p. Typed, with signature on
letterhead.
• Summary: “I am writing to inform you of our need to
change the ‘principal investigator’ of our biodiesel project
due to the recent retirement of Mr. William Lester.
“With your concurrence, I would like to appoint Mr.
John Campbell, Assistant Vice President for Corporate
Relations, as the principal investigator to replace Mr. Lester.
Sincerely,” Address: General Manager and Chief Executive
Ofﬁcer, AGP Ag Processing Inc a cooperative, P.O. Box
2047, Omaha, Nebraska 68103-2047. Phone: 402-496-7809.
4584. Van Dyne, Donald L. 1993. Re: Identiﬁcation of
macroeconomic beneﬁts of biodiesel. Letter to Gary
Ellington, Jim Gay, Kenlon Johannes, Bill Holmberg,
and Earle Gavett, July 20. 1 p. Typed, with signature on
letterhead.
• Summary: “The attached very brief study was done for
the Missouri Corn Merchandising Council.” Van Dyne
proposes “to evaluate some of the economic implications
of a community-based biodiesel plant.” Address: Research
Assoc. Professor, Dep. of Ag. Economics, Univ. of Missouri–
Columbia, Columbia, MO 65211. Phone: 314-882-4512.
4585. Efﬂand, Anne. 1993. Four policy ideas used or
advocated to control American farm surpluses during the
1920s and 1930s (Interview). SoyaScan Notes. July 23. [3
ref]
• Summary: There were four main ideas for controlling
American farm surpluses (and for raising depressed prices)
during the 1920s and 1930s. (1) McNary-Haugen movement,

whose main concepts were proposed in 1921 by George
N. Peek and Hugh Johnson of the Moline Plow Co. The
U.S. government would purchase surplus farm crops at a
target/parity price, sell as much as possible at that price
domestically, then try sell the rest overseas at the world
price. This program, the ﬁrst attempt by the U.S. federal
government to ﬁnd new markets, and new overseas markets
for U.S. farm crops, was similar to the Export Enhancement
Program of the 1980s. The legislation was ﬁrst presented
to congress in 1924; it was debated and failed in congress.
Finally in 1928 it was presented for the ﬁfth time, passed
by both houses of congress, but vetoed by Calvin Coolidge
(president, 1923-1929).
(2) The farm chemurgic movement, which had its
origins in late 1926 and became a real movement in 1935,
was probably the least well known and least inﬂuential of the
four movements. It advocated that chemists and industrialists
work together to use farm surpluses in the manufacture of
industrial products such as paints, plastics, automobiles,
etc. Leaders of this movement, such as Wheeler McMillen,
Henry Ford, and William J. Hale, were each strongly
opposed to the farm policies of Roosevelt’s New Deal. This
led the movement to become more separate and private,
depriving it of a direct effect on the all-pervasive government
public policy of the 1930s.
(3) The Agricultural Marketing Act of 1929, the Federal
Farm Board, and cooperative marketing. This concept,
which originated in the late 1920s, was strongly supported
by the farm cooperative movement (including the growing
number of agricultural cooperatives) and by Herbert Hoover
(president, 1929-1933). It became U.S. farm policy during
the Hoover administration. The government provided credit
and loan programs, plus extensive information (the Bureau
of Agricultural Economics produced situation and outlook
reports) to support more cooperative efforts by farmers
so that they could control their own price and production
problems without federal intervention. The policy was not
given much of a chance to be tested because Hoover was
replaced by Roosevelt in 1933.
(4) Acreage limitation under the New Deal. This
program, proposed by Henry A. Wallace (secretary of
agriculture, 1933-1945) and strongly supported by Franklin
D. Roosevelt (president, 1933-1945) led to the passage in
1933 of the Agricultural Adjustment Act (AAA), the ﬁrst
major piece of farm legislation passed under the New Deal.
The program paid farmers to voluntarily limit the number
of acres of cotton (some planted cotton was plowed under),
tobacco, and wheat that they planted, and the number of
hogs that they raised. This program was the ﬁrst attempt
by the U.S. federal government to limit farm production.
The Domestic Allotment Program was a part of the larger
program that concerned marketing agreements. Processors of
these farm commodities were required to pay a “Processing
Tax” to the government which funded the program. The U.S.
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Supreme Court found the program to be unconstitutional in
the mid-1930s because of the Processing Tax. In 1938 the
act was passed in a new form based on the concept of soil
erosion–a major cause of the Dust Bowl during the 1930s.
Farmers were paid not to grow crops on marginal lands. The
program was paid for by taxes on all Americans.
Section 202 of the Agricultural Adjustment Act of 1938
provided for four regional research laboratories devoted
primarily to ﬁnding new uses for those farm commodities
in which there are regular or seasonal surpluses, and their
products and by-products. Its enactment was a major victory
for the chemurgic movement.
Prior to the 1920s the U.S. federal government had
very little direct involvement in domestic agriculture; one
exception was during World War I, when a Food Board was
created. Minimum prices for certain crops were guaranteed
to farmers to encourage production of those crops. Address:
Historian, Agricultural & Rural History Section, USDA/
ERS, 1301 New York Ave., N.W. Room 928, Washington,
DC, 20005. Phone: 202-219-0787.
4586. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1993. Soy hydraulics
get lift. 2(3):10. July.
• Summary: “The University of Northern Iowa in Cedar
Falls is conducting research on soybean oil for the hydraulic
ﬂuids market. The work is being funded in part by a $25,000
grant from the Iowa Soybean Promotion Board.
“There are many potential uses for the soy oil-based
ﬂuids. But Lou Honary [Abolghassem Tolu Honary],
a researcher at UNI, is focusing on hydraulic ﬂuids for
industries such as food processing, where contamination is a
concern.”
4587. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1993. Legislation
introduced to require federal government to use vegetable-oil
inks in printing. 2(3):10. July.
• Summary: The “Vegetable Ink Printing Act of 1993,”
introduced in the U.S. Senate on April 1 by Senator Paul
Wellstone of Minnesota and Senator Kit Bond of Missouri,
would require the federal government to use as much
vegetable oil in inks as is technologically feasible and is
cost-competitive with petroleum-based inks. Companion
legislation, H.R. 1595, was introduced the same day in the
House of Representatives by Rep. Richard Durban of Illinois
and Rep. Jim Leach of Iowa.
The U.S. government uses about 1,400 tons of ink for
its in-house and contract printing. Soy oil was the ﬁrst and
is the most widely used source of inks, but corn oil is also a
renewable source. Ofﬁcials in 26 states said in a survey that
they purchase soybean ink for state printing.
4588. News-Sentinel (Fort Wayne, Indiana). 1993. Ohio

farming event open this week. Aug. 2. p. 13B.
• Summary: “The ﬁrst day of the Indiana State Fair, Aug.
11, has been declared the fair’s ﬁrst Soybean Day. Vendors
will use soybean oil to prepare foods and state fair shuttle
vehicles will be powered by soydiesel fuel.” The Indiana
Soybean Development Council will educate consumers about
food uses of soy, by asking them to pick one of ﬁve foods
that does not contain a soy ingredient from a display of 600
products.
4589. Efﬂand, Anne. 1993. Research on the Farm Chemurgic
Movement and the four USDA regional research laboratories
(Interview). SoyaScan Notes. Aug. 4. [3 ref]
• Summary: Wheeler McMillen was a pioneer in the Farm
Chemurgic Movement. Between April and July of 1991, not
long before he died, Anne did 6 hours of taped interviews
with him and his son, Robert. McMillen pointed to the
four regional research labs as the real success story of the
chemurgic movement. It is interesting and somewhat ironic
that even though Henry A. Wallace (secretary of agriculture,
1933-1945) did not believe that the programs advocated by
the chemurgic movement could make a quick and signiﬁcant
impact on America’s problems of farm surpluses during
the Great Depression, it was he who instituted their most
important program–the four regional research labs–showing
the difference between reality and rhetoric; the policy can
often have parts to it that are different from the thrust of the
overall policy. It shows that Wallace had some interest in the
chemurgy approach.
Anne is currently working on a paper on the subject of
chemurgy with Mark Finlay of Armstrong State College in
Georgia. It is based partly on her interviews with McMillen,
and Mark’s broad research on the farm chemurgic movement
and the USDA regional research laboratories. The paper will
focus on the work of McMillen and on the research labs. She
and Mark were in graduate school together in history at Iowa
State University. In the history department they have PhD
programs in the history of technology and science (headed
by Alan Marcus), and agricultural history (headed by Doug
Hurt). Address: Historian, Agricultural & Rural History
Section, USDA/ERS, 1301 New York Ave., N.W. Room 928,
Washington, DC, 20005. Phone: 202-219-0787.
4590. Efﬂand, Anne. 1993. Origin of the New Uses
Movement (Interview). SoyaScan Notes. Aug. 23. [3 ref]
• Summary: The New Uses Movement originated during
the Reagan administration. It was part of a larger program to
try to ﬁnd new uses and markets for farm crops. Presidents
Reagan and Bush wanted to wean American agriculture
from government subsidies and help the industry to stand on
its feet, responding to market forces. For example the 1992
USDA Yearbook of Agriculture was titled “New Crops, New
Uses, New Markets.” Address: Historian, Agricultural &
Rural History Section, USDA/ERS, 1301 New York Ave.,
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N.W. Room 928, Washington, DC, 20005. Phone: 202-2190787.
4591. Schoonover, Sherry Bozzugo. 1993. The New Uses
Council and Industrial Agriculture (Interview). SoyaScan
Notes. Aug. 23. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Sherry used to be head of both the Industrial
Agriculture program and the New Uses Council, both of
which worked to promote industrial utilization of farm
crops. The Council, a non-proﬁt organization established in
Sept/Oct. 1990, published a periodical titled Ag Industrial
Materials and Products. Recently the Council moved to St.
Louis, Missouri, because they were growing so fast and they
wanted to have a more central location.
Sherry is now head of Industrial Agriculture, which is a
state program established on 1 July 1993 under the Kansas
Agricultural Value Added Center (KAVAC, located in
Manhattan, Kansas). The program in Manhattan focuses on
value-added foods. Her program, located in Topeka, Kansas,
focuses on commercializing non-food, non-feed industrial
uses of farm crops–trying to help entrepreneurs and ﬁnd
new projects. Industrial Agriculture is sponsoring Biobased
Products Expo ‘94 on 24-26 Jan. 1994. This is the second
such expo, and the focus will be a little more on the private
sector. About one month ago her organization received an
award to become one of the regional Alternative Agricultural
Research and Commercialization (AARC) Centers, whose
headquarters is in Washington, DC. The other regional
AARC center is in Minnesota, run by AURI, the Agricultural
Utilization Research Institute in Crookston, Minnesota. The
program, which focuses on non-food, non-feed uses of farm
crops, was established in the 1990 Farm Bill, under subtitle
G, with the USDA. Eventually there will be 6 regional
AARC centers; two were awarded this year. The director
of AARC is Paul O’Connell, headquartered at 14th and
Independence Ave., S.W., 2nd ﬂoor mezzanine, Washington,
DC 20250-0400. Phone: 202-401-4904. Paul works for
AARC, not for USDA.
Sherry ﬁrst heard the term “New Uses Movement” at a
conference somewhere between 1989 and 1991. She thinks it
may have been at the conference in Overland Park, Kansas,
or the next one in Washington, DC. Address: Director,
Industrial Agriculture, 112 Sixth St., S.W., #408, Topeka,
Kansas 66603.
4592. Gain, Jeff. 1993. The origins and history of the New
Uses Movement. Part I (Interview). SoyaScan Notes. Aug.
24. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jeff was one of the founders of the “new uses
movement.” He grew up in the small town of Rushville,
near Peoria, Illinois. His father operated a greenhouse,
growing ﬂowers and ornamental trees and shrubs. In 1949,
when Jeff was 10 years old, his father sold the greenhouse

to his brother and bought a farm, where he farmed for about
25 years, raising cattle, corn, and soybeans. As a boy, after
crops were sometimes destroyed by ﬂooding on the family
farm’s bottom land, Jeff would ask his father if there were
any alternatives to corn and soybeans for farmers. His father
said there are potentially many but they have just never been
developed. “So that’s where my interest began, and I made
the commitment to myself that if I was ever in a position
to do anything about it, I was going to try to shift U.S.
agriculture to new crops and new uses of existing crops so it
might become an industrial source of energy and renewable
materials.”
In 1961 Jeff earned a degree in management from the
University of Illinois, College of Commerce. He studied
ﬁnance, economics, and labor relations, and he had no
intention of going into the ﬁeld of agriculture. He worked for
the Illinois Farm Bureau in 1961-62, then went into the coast
guard for 3½ years, went through Ofﬁcers Candidate School,
and ended up in St. Louis. Then he went back to work for
the Illinois Farm Bureau for about 11 more years as director
of marketing programs. On 1 Aug. 1977 he went to work for
the American Soybean Association (ASA) for 7 years. There
he was executive director and chief of staff for Ken Bader,
and he was in charge of ASA’s ofﬁce in Washington, DC. As
a result of four American embargoes in 1973, 1974, 1975,
and 1980, many farmers came under severe ﬁnancial stress,
export markets shrunk, and a host of crises arose.
In Aug. 1984 he left ASA and was hired by the National
Corn Growers Association to be their CEO. He began by
helping to set up their new ofﬁce in St. Louis, Missouri.
At that time he argued strongly that the organization had to
look beyond traditional markets and more to industrial uses
“based on the concept that you can make anything out of
a bushel of corn that you can make out of a barrel of crude
petroleum oil through carbohydrate chemistry. We launched
an initiative broader than corn and the board of the Corn
Growers Association gave me support to move ahead in
search of a way to lead the charge forward for new industrial
uses of existing agricultural commodities and new crops. My
idea was that we need more choices than corn, soybeans, and
wheat, and more uses than food, feed, and ﬁber.”
Jeff had known John R. “Jack” Block of Illinois,
the ﬁrst secretary of agriculture (1981-86) in the Reagan
administration, for many years; they grew up only 60 miles
apart in Illinois. In the fall of 1984 Jeff met secretary Block
at a reception in Washington, DC, and Block asked him
“Jeff, if you were secretary of agriculture, what would you
do?” Jeff replied, “One thing I’d do would be to try to ﬁnd
some alternative uses for corn and soybeans, and some
markets other than the stomachs of animals and people, and
some new markets here at home. Industrial uses seems to ﬁt
all those categories. So if I were you, I’d put the resources
of the USDA behind looking at new options to put American
agriculture back to work.” Block said, “That’s a neat idea.
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Let me think about it.”
As a result, on 11-12 Oct. 1984, Block convened the
“Secretary’s Challenge Forum,” which was a group of
about 60 people (including Jeff) who met for one day in the
Williamsburg Room of the USDA administration building
in Washington, DC. Orville Bentley (former dean of the
College of Agriculture, Univ. of Illinois), who was Assistant
Secretary for Science and Education of the USDA at the
time, convened the meeting. The group recommended to
secretary Block that he appoint a serious, comprehensive,
long-term task force to look at the issue of new opportunities
for agriculture in terms of new products and markets.
In January 1985, in Columbia, Missouri, Roger Mitchell
and Jeff had the ﬁrst “big” debate/discussion on the industrial
uses of agricultural products. This was the period following
the agricultural crisis of the late 1970s and early 1980s.
The question was “Can we do something with agricultural
products other then eat them or feed them to livestock and
then eat them?” We needed additional non-food and non-feed
uses for our excess.
On 20 June 1985 at the USDA administration building
(room 104) secretary Block convened the “New Farm and
Forest Products Task Force.” Jeff was a member of the
executive steering committee of that group, which consisted
mostly of scientists, and which met for about 2½ years.
During this time there was no discussion at all of the earlier
farm chemurgic movement; apparently none of the members
(including Jeff) were aware of the ideas or activities of that
movement. Jeff helped author the Task Force’s 55-page
ﬁnal report, titled “The New Farm and Forest Products:
Responses to the Challenges and Opportunities Facing
American Agriculture,” which was released on 25 June 1987
and submitted to the new secretary of agriculture Richard
E. Lyng of California (1986-1990). It was accompanied by
a separate 7-page executive summary. At the Corn Growers
convention in Feb. 1988 in St. Louis, secretary Lyng told
this story: “Imagine yourself in a space ship circling the
plant Earth and you come over the Corn Belt and the sun is
shining over your shoulder on the Corn Belt, and you realize
it’s a giant solar cell, storing the sun’s energy in the form of
corn or other crops. You simply shell that corn out, put it in
containers, and when you need energy just take it out and use
it. When you’re through with it, it goes right back into the
soil and it’s good for the environment.” It’s a good example
of a major potential industrial use of agricultural crops. Of
course we have to be able to compete with petroleum, but
there are many hidden costs that petroleum extracts from all
of us that are not reﬂected in its price at the pump. People
are starting to realize this, which is one of the reasons the
industrial uses movement is going to succeed this time,
plus the technology and chemistry are so much improved
compared with the days when Henry Ford, Wheeler
McMillen, Billy Hale, and others were working on the same
problems back in the 1920s and 1930s.

“There were several people who took hold of this idea
right away: Senator Kent Conrad of North Dakota, Suzy
Dittrich, on his staff, Paul O’Connell, and myself. We
worked very closely behind the scenes in drafting the initial
legislation. Actually in 1987 and 1988 there were about
15 members of the house and senate (mostly people from
farm states, such as Virginia Smith from Nebraska, Tom
Harkin, Ed Madigan, ‘Kika’ de la Garza [of Texas], etc.)
who sponsored different pieces of legislation that supported
the new uses concept and the recommendations of the
New Farm and Forest Task Force. This was one of those
rare issues that almost everyone in Congress thought was
a good idea; the question was how to implement it. Those
bills all died, so we did a little more groundwork to get the
leadership of both the house and senate involved, and to get
two primary bills that were very similar. So Ed Madigan and
de la Garza co-authored a bill on new uses, and that’s where
Mark Dungan got involved. What ended up in the 1990 Farm
Bill was a conference report which reconciled the Conrad
bill and the Madigan-de la Garza bill. We wanted it in the
Farm Bill rather than as a separate bill, in part because it
was non-controversial. Initially we got $4 million, but the
authorization totals about $650 million over the 5-year life of
the bill.” Continued. Address: Chairman, New Uses Council,
c/o National Corn Growers Assoc., 1000 Executive Parkway
#105, St. Louis, Missouri 63141. Phone: 314-275-9915.
4593. Gain, Jeff. 1993. The origins and history of the New
Uses Movement. Part II (Interview). SoyaScan Notes. Aug.
24. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: Now enter the New Uses Council.
“In 1987 a small group of us that had been involved in the
New Farm and Forest Products Task Force decided we didn’t
want this report to die like so many government reports
do. I had some calls from people like Sam Brownback
(secretary of agriculture in Kansas) and Paul O’Connell
(on the staff of Asst. Secretary for Science & Education,
Orville Bentley)–most of whom were not on the Task
Force. We talked with one another and had a few very small
meetings. This was very much a small, closed group. We
decided we could move our idea politically by each of us
taking our own organizations and contacts and creating
some interest in congress. So after we presented the Task
Force Report to secretary Lyng, several of us testiﬁed before
the senate and the house on the contents of this report and
its recommendations, and we encouraged the congress to
develop legislation to implement it. During this time Cooper
Evans, a congressman from Iowa, retired, and was soon
hired as the agriculture policy man on the White House
staff. Some of us knew Cooper (he was a farmer from Iowa)
and we asked him if he would be interested in working
with us in the White House to get support for this idea. He
convened at least 3 meetings in the old executive ofﬁce
building, where a small group of us (who shall go unnamed)
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talked with Cooper about potential obstacles. Some of
the biggest obstacles were within the USDA because the
Agricultural Research Service (ARS) wanted to take over the
recommendations our Task Force had made and control it.
Yet the Task Force had recommended creation of a separate
entity, similar to the National Science Foundation, that would
concentrate strictly on new industrial uses of farm crops
and not traditional research. We were concerned that if ARS
took it over, it would quickly be gobbled up and in 2-5 years
would bear little resemblance to what we had intended. As
a result, Bill Tallent (former head of the NRRC at Peoria,
Illinois), Charlie Hess (of California, head of USDA Science
and Education), and some of the others from USDA that we
had grown to know and love over the years became, oddly
enough, our biggest rivals. In short, we won, and got our
ideas put in the 1990 Farm Bill [which was signed into law
in Dec. 1990] as subtitle G in the research section.”
The ﬁrst goal of the New Uses Council was to set up
an Alternative Agriculture Research and Commercialization
(AARC) Center Board and make it a reality. The Council was
a voluntary group with no outside funding. The key early
people in the New Uses Council included Dr. Paul O’Connell
(of USDA), Dr. Shelby Thames (polymer scientist at Univ. of
Southern Mississippi, Hattiesburg), Martin Andreas (ADM),
Sam Brownback (Kansas Secretary of Agriculture), Alan
Tracy (Wisconsin Secretary of Agriculture), Jack Firkins
(A.E. Staley Mfg. Co.), and Jeff. By that time members
of the Council had learned about the chemurgy movement
and they were determined to move this idea forward on the
public policy agenda. The Council’s present agenda is to
create a National Renewable Resource Energy Policy. Jeff
testiﬁed recently before South Dakota Senator Dashchle’s
subcommittee of the U.S. Senate Agriculture Committee on
the goals, activities, and effectiveness of the AARC Board.
The funds from subtitle G of the 1990 Farm Bill ($10
million total, including $4 million initially) were used
to set up the AARC Board. This 9-member public board
was appointed by the Secretary of Agriculture. This board
worked closely with the board of the New Uses Council.
Edward Madigan of Illinois was now secretary of agriculture
(he served Feb. 1991–Feb. 1993), and he appointed the ﬁrst
board of 9 members. The New Uses Council was now in
existence, working behind the scenes, putting all the pieces
in place, getting the guidelines written once the law was
passed, pushing USDA leaders to move in the right direction,
etc.
The primary goal of the AARC Center is to
commercialize new products from existing or new crops.
They have presented much new technology, such as biomass
conversion to make ethanol. They have approved 25 projects
with funding of about $6 million. They require a match in
the form of money and services from the proposer of each
project. And there is a payback provision–which the New
Farm and Forests Task Force recommended. The Task Force

recommended initially that a $1,000 million trust fund be
set up for use in this process, and that it be funded by $200
million a year for 5 years from the sale of CCC commodities,
which is an off-budget process, so it would be very painless.
This Task Force recommendation was, unfortunately,
never implemented. As one of dozens of examples of the
payback from AARC funding, one project has developed an
environmentally friendly product that replaces methanol with
ethanol in windshield wiper solvent. Many large retail chains
have agreed to sell the product. If it is successful, the federal
government will be getting royalties back for the money they
loaned us to commercialize the new product.
“In the New Uses Movement, the real power in terms
of setting policy lies with the New Uses Council–which
(like its predecessor the Farm Chemurgic Council) is a
non-governmental organization. This policy is intended
to inﬂuence the direction of government programs. The
Council does not lobby, but its members have many highlevel connections which they use to make things happen. The
Council is a membership organization. Jeff is its chair and
Mark Dungan is its executive director [he was president and
CEO by 1994]; he was one of the original 9 AARC board
members. and Jeff was involved in hiring him for the New
Uses Council. AARC is a public body whose members are
appointed by the secretary of agriculture, with terms that
rotate.
“In 1934, when the secretary of agriculture tried to
mandate the use of ethanol mixed in with American gasoline,
the American Petroleum Institute reared up and defeated
the measure–leading to the current programs of set-aside,
in which taxpayers pay farmers not to grow crops that are
in surplus. The Corn Growers Association still ﬁghts them
every day over the issue of ethanol. But now we’re about to
beat them.”
Concerning legislation that created funding for new
uses that began to appear in about 1987, it was probably
connected with the Ofﬁce of Critical Materials (OCM),
which was authorized in the 1985 Farm Bill. OCM was
headed by Dr. Paul O’Connell, who is now the chief staff
man for the AARC Board and was also a member of the New
Farm and Forests Task Force. Paul is also the father of the
LISA (Low Input Sustainable Agriculture) programs, which
came under USDA’s CSRS (Cooperative State Research
Service). As part of CSRS Paul wrote the legislation, set
it up, and administered it. At the time he was on Orville
Bentley’s staff as a special assistant to Bentley when he was
Assistant Secretary for Science and Education of USDA.
There is now growing interest in LISA among the USDA
leadership. “Paul is someone you really need to talk with
about LISA and the New Uses Movement.” OCM was part of
the CSRS program; it was a special agency designed to ﬁnd
critical materials coming from agriculture in which we were
not self-sufﬁcient. One critical material was guayule, a shrub
which was grown in dry areas in America during World War
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II to replace natural imported rubber from Hevea trees. The
air force is now making tires from guayule–the viable seed of
which would have been lost but for the OCM. Also in about
1987 Harkin had a bill in on some biotech research money
for Ames, Iowa. Continued. Address: Chairman, New Uses
Council, c/o National Corn Growers Assoc., 1000 Executive
Parkway #105, St. Louis, Missouri 63141. Phone: 314-2759915.
4594. Gain, Jeff. 1993. The origins and history of the New
Uses Movement. Part III (Interview). SoyaScan Notes. Aug.
24. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Question: The Reagan and Bush administrations
both wanted to make agriculture more subject to market
forces and less dependent on government subsidies. How
important was that background in creating a climate where
the ideas advocated by the New Uses Council were given a
fair hearing? Answer: It was quite important. There was a
mind-set that said “Let’s put agriculture back to work,” and
the new uses really opened up new market opportunities and
relieved pressure from imports.
Who coined the term “New Uses Movement”? “I
believe it was the group of us who developed the New Uses
Council–Sam Brownback, Paul O’Connell, Allen Tracy, and
myself. We talked a lot about this terminology.” Jeff would
guess the term “New Uses Movement” was ﬁrst used in
about 1987.
David E. Wright (a history professor at Michigan State
University, Lansing) is writing a book about the chemurgy
movement and he is making every effort to ﬁnd documents
about the movement. “He and I have talked about these
matters at length. He’s heard me speak and I’ve had David
speak at 2-3 of our meetings.”
Where did the term “value-added” come from and when
did it originate? [Note: According to Webster’s Dictionary,
the term “value-added tax” was ﬁrst used in 1967]. “This
term goes back a number of years before 1984, though
it ﬁrst started to be used widely in the mid-1980s. I was
involved in a lot of discussions about value-added products
in the mid-1970s in Illinois and I used the term in speeches
and writings from that period. In the Illinois Department of
Agriculture, people like Gordon Ropp who was secretary and
a state legislator and a farmer near Bloomington, Illinois,
used the term at that time. Much of the early discussion
came from the meat industry in the 1970s–talking about
processed pork and beef–when the Japanese shut out red
meat imports and wanted to produce their own. It was one of
the reasons for the U.S. Meat Export Federation in the early
1980s. Then there was the big concern over the balance of
trade that was a major issue in 1983-85. Talk with Jimmy
Minyard about this; he’s a walking encyclopedia. He was
the Deputy Administrator of the USDA Foreign Agricultural
Service (FAS) for about 25 years in the 1960s and 1970s. He
helped design the cooperator programs, where the American

Soybean Association (ASA) and the Feed Grains Council,
the mink breeders, the Diamond Walnut people, and others
(67 cooperator groups) have overseas ofﬁces to promote
agricultural commodities and products. Helen Miller (who
would know how to contact Jimmy Minyard) is executive
director of the U.S. Cooperator Council; they were in the
same ofﬁces as ASA until the latter closed their ofﬁces
recently. To reach her, call the U.S. Feed Grains Council in
Washington, DC. Currently he is retired and is now living in
the Washington, DC, area.”
Jeff and Hal Smedley helped organize the U.S.
Cooperator Council in about 1978-79, wrote the contract
with FAS, and established an ofﬁce when he was at the ASA.
Helen Miller was the ﬁrst and only employee. Since Jeff
had an ofﬁce and staff in Washington, DC, he volunteered
to provide ofﬁce space for Helen, whom the Council hired.
Helen was partially funded by the FAS because Jimmy
Minyard wanted one person who was in charge of working
with all of the cooperator groups.
Question: How much of the interest in New Uses was
inﬂuenced by the fact that, in the case of soybeans, countries
such as Brazil and Argentina, were underselling U.S.
soybeans and taking away American overseas markets for
soybeans and soy products? “This is an interesting question.
One of the reasons I was so interested in making this idea
of new uses happen this time was just that situation, where I
saw our own government undercut our own industry through
four soybean and corn embargoes from 1973 to 1980 [they
started in June 1973, Oct. 1974, Aug. 1975, and Jan. 1980;
the reason for the ﬁrst 3 was to control domestic prices,
whereas the fourth was directed against the USSR for its
invasion of Afghanistan] I watched the Germans and the
Japanese invest heavily in South America and other areas
to strengthen infrastructure and set up our competitors and
make them efﬁcient producers. The U.S. was no longer
considered a reliable supplier. Long before I went to work for
ASA on 1 Aug. 1977, I was concerned that the international
markets for all of our agricultural commodities were too
unstable because of U.S. State Department and international
policy objectives. Thus, in one sense, the New Uses
Movement grew out of U.S. government embargoes starting
almost 15 years earlier.” Update: 1994. Oct. 3. Jeff resigned
as head of the Corn Growers Assoc. on 1 Oct. 1994 after
holding the post for over 10 years. He now lives in Hardin,
Illinois. The new CEO is a woman, Chris Wehrman. She is
the ﬁrst female and also the ﬁrst registered dietitian to serve
as the CEO of a membership-based commodity organization
(See Soybean Digest Oct. 1994, p. 19).
As of mid-1996, Jeff is with the AARC Corporation
(USDA), in Hardin, Illinois. Address: Chairman, New Uses
Council, c/o National Corn Growers Assoc., 1000 Executive
Parkway #105, St. Louis, Missouri 63141. Phone: 314-2759915.
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4595. Todd, Connie. 1993. The New Uses Council and the
New Uses Movement (Interview). SoyaScan Notes. Aug. 24.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The mission of the New Uses Council is
to promote any non-food, non-feed uses of agricultural
commodities. The Council was formed in 1990 and its
ﬁrst major project was to establish the board of AARC
(the USDA’s Alternative Agricultural Research and
Commercialization Center). Address: Executive Asst. to the
Director (Mark Dungan), New Uses Council, 1000 Executive
Parkway #105, St. Louis, Missouri 63141.
4596. Johnson, Lawrence. 1993. The origins and
development of the New Uses Movement. Part I (Interview).
SoyaScan Notes. Aug. 25. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Larry ﬁrst heard the term “New Uses
Movement” about 3-4 years ago, but the man who might
well know the origin of that term is Ray Burns, who is
currently Alternative Agriculture Programs Coordinator with
the Kansas State Board of Agriculture (Marketing Div., 901
S. Kansas Ave., Topeka, Kansas 66612-1282. Phone 913296-3736), and who was the ﬁrst executive director of the
New Uses Council. He has been involved in the New Uses
Movement from day one. Larry has known him for a long
time. In Larry’s recollection, a lot of the initial interest in
new uses grew out of a group that was a consortium of about
8 midwestern states working on crambe oil. Note: Webster’s
Dictionary deﬁnes crambe, pronounced KRAM-bee, a term
ﬁrst used in 1962, as an annual Mediterranean crucifer
(Crambe abyssinica) cultivated as an oilseed crop. Crambe
oil is an inedible oil used for industrial purposes such
lubricants and pasticizers. In 1986-1987 that independent
group, which had secured about $600,000 of federal porkbarrel money to develop crambe as an alternative crop,
sort of expanded its interested into industrial utilization of
agricultural materials. Many of the early key players came
out of the crambe program, in which Ray Burns was a key
person.
Another key player was Sam Brownback, who was
pulling the political strings. He was and still is the Kansas
state secretary of agriculture. While he was secretary of
agriculture, he went on federal government fellowship
program were state leaders spend a year in Washington, DC,
to learn how things get done. After the program he returned
to Kansas to resume his position as secretary of agriculture.
While in Washington, Sam picked the idea of new industrial
uses as his project and spearheaded it.
In addition, USDA’s Ofﬁce of Critical Materials (OCM),
which existed in about the mid-1970s but which is now
defunct, was an early player in the New Uses Movement.
OSM was interested in ﬁnding domestic agricultural sources
of non-food, non-feed imported industrial materials (such
as rubber) so that if our imported sources were cut off (as

during a war) we would have domestic alternatives. OSM
was also interested in crambe (as an alternative to imported
rapeseed oil) and kenaf (an East Indian hibiscus, Hibiscus
cannnabinus, widely cultivated for its ﬁber for use in
making paper). Dick Wheaton, a USDA employee, was the
head of OCM before Paul O’Connell. Wheaton worked on
guayule (a rubber producing plant grown in Texas) in the
early days and was a member of the New Farm and Forests
Task Force. O’Connell was another pioneer; he is still with
USDA in Washington, DC, and is now head of the AARC
program. Joe Roetheli (pronounced RAY-thlee) was also
a pioneer; he handled the oilseeds program for OCM, and
that led to the interest in crambe (6-7 years ago), which sort
of blossomed into the New Uses Movement. Crambe was
the ﬁrst alternative crop that looked like it might be widely
cultivated in the midwest, so it brought together many people
of vision from throughout the region. Later researchers found
that crambe likes cold weather so North Dakota is now the
favorite place to grow it. The ﬁrst state that got money for
research on crambe was Arizona, since they have America’s
only crambe breeder. Iowa, Missouri, and probably Kansas
also got funds soon after. A North Dakota congressman got
fairly large funding, but not until later.
Larry had some inﬂuence on the people in Kansas.
When his Center for Crops Utilization Research was created,
he was invited to Kansas to help them develop some of their
programs and share some ideas. He gave a speech to some
of their state legislators (back in the days when it was risky
to say it) expressing his feelings that “the real future for
agriculture was in supplying non-food, non-feed industrial
materials.” This idea soon caught on in Kansas. There seem
to be more entrepreneurs willing to take risks in Kansas than
in Iowa, and they seem to be a little more progressive.
Concerning the term “value added,” Larry ﬁrst heard
it in about 1984-1986 in Iowa with respect to value added
through food processing. In 1985 the state of Iowa ﬁrst
appropriated money for his center, which at that time was
known as the Food Crops Processing Research Center,
which was focused on food uses for crops. Soon Larry and
coworkers realized that the market for foods was limited
since the medical community was telling Americans they eat
too much already. So the real options for marketing crops
seemed to be exports or industrial (non-food, non-feed)
products.
In Larry’s opinion there most important research and
decision making organizations involved with the New Uses
Movement are as follows: (1) For pure research, Iowa State
University’s Center for Crops Utilization Research, and the
University of Nebraska at Lincoln’s Center for Industrial
Products, are on the cutting edge; both get base-level funding
from their state and also seek competitive grants. Iowa and
Nebraska are the only two states that have created a center
of excellence in this area. (2) For working to commercialize
industrial product ideas are AARC, AURI, and Industrial
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Agriculture (in Topeka, Kansas) are the leaders. Ray Burns
wrote and spearheaded the proposal for Industrial Agriculture
and it includes Missouri, Texas, at several other states. For
political power, the New Uses Council has been the most
inﬂuential in Washington. There is also an association named
something like “Alternative Crops” or “Industrial Materials”
that meets once a year. Larry has never been to it.
People who are the visionary leaders of the New
Uses Movement include: Sam Brownback of Kansas (the
best vision; he is in his early 40s, very bright, and very
much a “go-getter”), Ray Burns, Paul O’Connell, and Jeff
Gaines (who was the ﬁrst chair of the New Uses Council).
Continued. Address: Director, Center for Crops Utilization
Research, Iowa State Univ., Dairy Industry Building, Ames,
IA 50011. Phone: 515-294-4365.
4597. Johnson, Lawrence. 1993. The origins and
development of the New Uses Movement. Part II
(Interview). SoyaScan Notes. Aug. 25. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Question: Why did the New Uses Movement
start now, as a sort of reincarnation of the chemurgic
movement, which had been dormant since the 1960s? During
the 1940s, stable supplies of inexpensive petroleum began
to displace agricultural commodities that were being used
to make industrial product. Moreover the products derived
petroleum usually performed better than their agricultural
counterparts. In the 1950s there were huge farm surpluses
and interest in chemurgy revived. In the 1960s we believed
there was a protein crisis and a food crisis worldwide. We
moved from a “surplus mentality” to a “shortage mentality”
and we created new foods outlets for farm crops, as in Food
for Peace programs overseas. In 1971 one bushel of corn
sold for about the same price as a barrel of oil. But after the
ﬁrst OPEC oil embargo in 1973, 14 bushels of corn sold
for about the same price as one barrel. Now about 8-10
bushels of corn equal 1 barrel of oil. We have leveled off at
a ten-fold change. This opens up may new opportunities for
industrial uses of farm crops–but the petroleum industry is
ﬁghting this trend every inch of the way. When 15 bushels
of corn are worth the price of 1 barrel of oil, the scales
will tilt strongly in favor of farm crops over petroleum. In
addition, we understand and know how to manipulate the
chemical constituents of plant materials far better than we
did in the 1930s and 1940s. Also through biotechnology, we
can now redesign any crop as we like to get the performance
we want. Finally the Green/Environmental Movement
believes (right or wrong) that products derived from plants
are biodegradable and less harmful to the environment. One
example of a sad experience in this area was ADM’s attempt
to produce biodegradable plastics by incorporating corn
starch. They got hurt so badly and got so much bad publicity
by a misunderstanding of what they had done (environmental
groups said the products wouldn’t biodegrade), that now

they “won’t touch the product with a 10-foot pole.” It
biodegrades, but very, very slowly. Address: Director, Center
for Crops Utilization Research, Iowa State Univ., Dairy
Industry Building, Ames, IA 50011. Phone: 515-294-4365.
4598. Biodiesel Alert (Arlington, Virginia). 1993. NSDB
executive director spreads the word. 1(8):3. July/Aug.
• Summary: “Kenlon Johannes is in increasing demand to
speak to organizations on Biodiesel. In the past three months
he has crossed the country from California to Virginia,
making speeches or attending meetings 23 times.”
4599. Biodiesel Alert (Arlington, Virginia). 1993. Marc-IV
biodiesel consulting company is formed. 1(8):3. July/Aug.
• Summary: “The growing strength of the Biodiesel Industry
is reﬂected in the recent formation of the MARC-IV
Company. Located in the Kansas City, Kansas area,” it offers
various services, which are listed. “Steven Howell, formerly
New Development Engineer with Stratco, Inc., is company
president.”
4600. Harsch, Jonathan. 1993. New industrial uses, new
markets for U.S. crops: Status of technology and commercial
adoption. Washington, DC: USDA Cooperative State
Research Service, Ofﬁce of Agricultural Materials. 80 p.
Aug. 28 cm. [3 ref]
• Summary: This document is the ﬁnished form of one
with the same title, by Hudson and Harsch, released in Oct.
1992. Contents: Foreword: Agriculture at the crossroads, by
Hon. Mike Espy, Secretary of Agriculture. 1. Transforming
the vision into reality: How to make it happen, by Sam
Brownback, Kansas Secretary of Agriculture. 2. Castor
and lesquerella: Strategic value of unique oils. 3. Corn.
4. Crambe and industrial rapeseed. 5. Dairy products. 6.
Diesel from crops: Biodiesel can reduce air pollution. 7.
Ethanol from crops: The clean air fuel. 8. Forest byproducts.
9. Guayule: Rubber alternative. 10. Jojoba: Specialty oil.
11. Kenaf: Pulp and ﬁber. 12. Livestock byproducts. 13.
Milkweed: Floss ﬁber. 14. Polymers from crops: Compete
with petroleum-based plastics. 15. Soybeans: From soy ink
to soy fuels, soybeans could become a major industrial raw
material (p. 62-65). 16. Taxol and other pharmaceuticals
from plants: Taxol from yew trees is a new cancer treatment.
17. Wheat. Afterword: The opportunity is now, by Alan
Tracy, Wisconsin Secretary of Agriculture, Trade, and
Consumer Protection. Summary table of crops and new uses
(p. 36-37).
Concerning soybeans, the summary table shows (p.
36-37): The primary product used is soybean oil. Current
industrial uses include newspaper printing inks, paints,
coatings, and plastics. Potential new and/or higher value
uses: Color and black general-use commercial printing inks,
plastics, nylons, adhesives, paints, coatings. Contents of the
Soybeans chapter (p. 62-65): Key points. Facts: Soybeans
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in industry. Uses (Henry Ford, Wheeler McMillen, ANPA,
soy ink, diesel fuel). Market size and potential. Production.
Processing. Research and technology. Key contacts
(NCAUR, ANPA, ASA). No end to the possibilities.
Concerning biodiesel (p. 22): “Perhaps the most
advanced work by commercial interests is being carried
out by the giant Italian Ferruzzi-Montedison Group. Its
Novamont subsidiary is testing ‘Diesel-Bi Ecological Fuel,’
a replacement for diesel made from transesteriﬁed soybean
or rapeseed oils. Ferruzzi is completing a 17-million-gallonper-year biodiesel plant in Italy. In October 1992, Novamont
ﬁnished an initial demonstration program in Sioux Falls,
South Dakota.
“Engine manufacturers agree that biodiesel has a future.
They add, however, that in their view biodiesel will be
restricted to serving niche markets–such as fueling bus ﬂeets
in cities with serious air pollution problems. One ofﬁcial
insisted that ‘the market for biodiesel will be there only if it
is mandated.’” Address: Glenwood Springs, Colorado.
4601. Johnson, Lawrence. 1993. The new markets for soy
protein: Plastics, adhesives and textiles. Paper scheduled to
be presented at the “Beyond the Bean Conference,” 31 Aug.
to 1 Sept. 1993 in Davenport, Iowa. 9 p.
• Summary: Contents: Introduction. Soy-based plastics. Soybased adhesives. Soy-based textile ﬁbers. Impact on soybean
markets. 5 graphs. 2 tables.
Note: This paper was scheduled to be presented at
the “Beyond the Bean Conference.” It was to be a joint
meeting of the Iowa Soybean Promotion Board and the
Land of Lincoln Soybean Promotion Board. The meeting
was cancelled because of the severe Midwestern ﬂoods in
the summer of 1993; there are no plans to re-schedule it.
Address: Professor-in-Charge, Center for Crops Utilization
Research, Iowa State Univ. Phone: 515-294-0160.
4602. Olson, Wayne K. 1993. Chemurgy and agriculture:
1934-1940. USDA National Agricultural Library, Special
Reference Briefs SRB 93-07. 56 p. Aug. Index. 28 cm. [393
ref]
• Summary: Contents: Introduction. Origin of “chemurgy”
(coined by Dr. William J. Hale in his 1934 book The Farm
Chemurgic). The First Dearborn Conference [Michigan, May
1935] and the chemurgic movement. Bibliography.
“The idea of using agricultural produce as raw material
for industry did not originate in the 1930’s. Agriculture had
long been engaged in producing products which were used as
raw materials by industry. However, the focus and direction
of research changed substantially after World War I. The
American chemical industry experienced unprecedented
growth. By the mid-1930’s, the American Chemical Society
was the largest scientiﬁc organization in the world. (2) At
the same time of the huge increase in size of the American
chemical industry, American agriculture was experiencing

large surpluses. Farmers were producing more wheat, more
cotton, more corn and meat than the markets could buy. (3)”
“Henry A. Wallace, the Secretary of Agriculture, wrote
a letter to Francis Garvan (in 1936) inviting the Farm
Chemurgic Council to cooperate with the USDA in the area
of industrial utilization. (9) As a result of the ‘rising demand
for chemurgic research’, Congress in 1938 appropriated
funds to build four research laboratories for that purpose.
(10) The USDA regional research centers at Peoria [Illinois],
Philadelphia [Pennsylvania], New Orleans [Louisiana], and
Albany [California] remain to this day centers of ‘chemurgic’
research.
“The chemurgic movement of the 1930s was an
important stimulus to agricultural research. The chemurgic
idea of using organic chemistry to ‘tear asunder’ agricultural
raw materials for use in industry did set in motion a renewed
interest within the agricultural research community. By 1940,
however, the chemurgic movement was overcome by world
events. The coming of World War II essentially eliminated
the problem of farm surpluses. The zeal for farm chemurgy
in 1935 turned to an urgent need for increased food
production by 1941. The chemurgic movement of the mid-tolate 1930’s, nevertheless, had a lasting effect on agricultural
research in the United States, by focusing attention on
potential industrial uses for agricultural products.”
On the front cover is a stylized logo of the National
Agricultural Library, completed in 1969, in Beltsville,
Maryland. Address: Reference and User Services Branch,
USDA National Agricultural Library, Beltsville, Maryland
20705-2351.
4603. United Soybean Board. 1993. Value-added soybean
summit: Gaining a competitive edge globally (Booklet).
Chesterﬁeld, Missouri: USB. 8 panels. 23 x 10 cm.
• Summary: This booklet describes an educational
conference that is being organized and will be held on 20-
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21 Sept. 1993 at the Hotel Washington in Washington, DC.
Contents: Why a summit? Summit objectives. Checkoff at
work. Tentative agenda. Who should attend the summit?
Beneﬁts of attendance. How to register (cost of conference is
$75.00).
The main topics on the agenda are: Adding value: The
next frontier in commodity marketing. Heeding the call
for improved grain quality. Protein content: Can we do
better? Tapping the potential of improved oil characteristics.
Molding the market for soy-based plastics. Spinning greener
ﬁbers from soybeans. Building new markets by adding value
to building materials. Changing industry strategies for valueadded future.
Established in 1991, the United Soybean Board (USB)
uses checkoff dollars generated by soybean sales to conduct
research and promotional activities–such as this summit. A
letter dated 13 Aug. 1993 accompanying this booklet bills
the conference as a “ﬁrst-ever event. Secretary of Agriculture
Mike Espy and Director of the Japanese Oilseed Processors
Association Hiroshi Higashimori are just two of the dynamic
speakers who have been invited to address” the conference.
Address: 16305 Swingley Ridge Dr., Suite 110, Chesterﬁeld,
Missouri 63017. Phone: (314) 530-1777 or 1-800-989-8721.
4604. Ferrell, John. 1993. Re: The Value-Added Soybean
Summit in Washington, DC. Letter to William Shurtleff at
Soyfoods Center, Sept. 26. 3 p.
• Summary: John attended this conference, which was held
on Sept. 20-21. The sessions on the use of soybeans for
fabrics, plastics, and building materials were very interesting.
Secretary of Agriculture Mike Espy brieﬂy noted the
importance of the research of George Washington Carver
on soybeans and cotton–aspects of Carver’s career that are
not widely known. Espy may have learned about this from
the 1993 Yearbook of Agriculture. John has described in his
recent book on Carver how he was also “a trail blazer in the
areas of sustainable agriculture and sustainable development,
as well as chemurgy.”
John had good talks with Deland Myers, who is
researching soy adhesives at Iowa State University, and
Abraham Kotliar, who is working on soy textiles at the
Georgia Institute of Technology. “One of the most hopeful
aspects of the gathering was the presentation by Scott Taylor
of Phenix Composites.” The company has recently changed
the name of it ‘New Stone’ building material (comprised
largely of soy and recycled newspaper) to ‘Environ.’ The
product has lots of potential uses (e.g. for furniture, walls,
cabinets, picture frames), and the company claims that its
production process releases no pollutants.
“The most ironic thing about the conference, in my
estimation, was the absence of anything identiﬁable as
soybased in either of the meals I ate there.” Address: P.O.
Box 66336, Washington, DC 20035. Phone: 202-632-1178.

4605. Johnson, Lawrence. 1993. New interest in soy-based
plastics (Interview). SoyaScan Notes. Sept. 27. Conducted by
William Shurtleff of Soyfoods Center.
Address: Professor-in-Charge, Center for Crops Utilization
Research, Iowa State Univ., 1041 Dairy Industry Building,
Ames, IA 50011. Phone: 515-294-0160.
4606. Taylor, Scott; Goldberg, Burt; Berkebile, Bob. 1993.
Building new markets by adding value to building materials.
In: United Soybean Board. 1993. Value-Added Soybean
Summit. Chesterﬁeld, Missouri: USB. 256 p. See p. 213-33.
Held 20-21 Sept. 1993 at Washington, DC. 28 cm.
• Summary: Part I by Scott Taylor is about Environ
(formerly named NewStone or New Stone), a product
that looks like granite but works like wood. Environ was
discovered by a ﬁfth grade student, Molly De Gezelle (age
11) and developed by Rho Delta–which discovered that
under certain conditions you can make soybean ﬂour act
as a resin system. Phenix has patents on this process. The
formulation is 40% soybean ﬂour, 20% recycled newspapers,
and 20% “magic. The magic is mostly color, and a couple of
minor ingredients that help assist the soybean ﬂour to do its
job well.”
Part II by Burton Goldberg who manages NAHB
Research Center’s advanced housing technology program.
They have developed a method for evaluating the potential
impacts of innovating building materials, developed a
rigorous product evaluation scheme, and are designing a
plan to speed the adoption of innovative products by various
sectors of the home building industry.
Part II is by Bob Berkebile, who has become the leader
of a national effort by American architects to develop the
information that the design and construction industries
will need to create sustainable communities. He proposed
and accomplished adoption of the Critical Planet Rescue
resolution by the 57,000 member American Institute
of Architects, the purpose of which was to create and
disseminate information to assist architects in becoming
responsible designers and effective environmental advocates.
He begins by quoting Albert Einstein: “We shall require
substantially a new manner of thinking if humankind is to
survive.” Address: 1. Vice President of Sales and Marketing,
Phenix Composites, Mankato, Minnesota; 2. Manager of the
Advanced Housing Technology Program, NAHB (National
Assoc. of Home Builders) Research Center; 3. Partner,
Berkebile Nelson Immenschuh McDowell, Inc.
4607. United Soybean Board. 1993. Value-added soybean
summit proceedings: Gaining a competitive edge globally.
Chesterﬁeld, Missouri: USB. 256 p. Held 20-21 Sept. 1993
at Washington, DC. No index. 28 cm.
• Summary: Contents: Executive summary: Deﬁning value
added, understanding customers’ expectations for grain
quality, understanding international customers’ expectations
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for grain quality, understanding customers’ expectations
for soybean meal, understanding customers’ expectations
for soy oil, identifying a new market for soy-based plastics,
identifying a new market for soy-based ﬁbers, identifying a
new market for soy-based building materials. Directory of
speakers.
Adding value: The next frontier in commodity
marketing. Heeding the call for improved grain quality.
Protein content: Can we do better. Exploring market
opportunities overseas. Tapping the potential of improved oil
characteristics. Molding the market for soy-based plastics.
Rural America beneﬁts from value added. Spinning greener
ﬁbers from soybeans. Building new markets adding value to
building materials. Changing industry strategies for valueadded future. Address: Chesterﬁeld, Missouri.
4608. Johannes, Kenlon. 1993. SoyDiesel questions and
answers. Jefferson City, Missouri. 6 p. Oct. 8. [Eng; Jap]
• Summary: Very well done and informative! Three pages
are in English, and 3 pages are a Japanese translation of the
English pages. The questions are: 1. What is SoyDiesel? 2.
How is it made? 3. Why not use ethanol instead of methanol?
4. What is biodiesel? 5. How popular is biodiesel? 6. Why
promote SoyDiesel / Biodiesel in the U.S.? 7. Isn’t it more
expensive [than regular diesel]? 8. Why would anyone use
higher priced soybean-based fuel? 9. How much energy
is used to produce the fuel? 10. Doesn’t SoyDiesel gel
in the winter? (“The gel point is slightly higher than #2
diesel, 30ºF, but there are pour point depressants available
to lower the gel point to -40ºF”). 11. What environmental
advantages are there? 12. What projects are taking place
now? 13. Where is the fuel being made? (In the U.S., Procter
& Gamble is making the fuel in Kansas City and it is being
marketed by Interchem Environmental Inc. of Overland
Park, Kansas). 14. When will it be available at the pump? 15.
How is the [soybean] checkoff involved in this? 16. What
can I do? Address: Executive Director, National SoyDiesel
Development Board, P.O. Box 104898, 1907 Williams St.,
Jefferson City, Missouri 65110-4898. Phone: 1-800-8415849.
4609. Ibata, David. 1993. Out of the frying pan, into the car.
Chicago Tribune. Oct. 10. p. 1. Transportation section.
• Summary: For 18 months, Lyle Howard has been testing
biodiesel, a derivative of cooking oil, in the tanks for 53
diesel-powered paratransit vans that serve the elderly and
disabled in St. Louis, Missouri. The biodiesel is made of
20% of a soy oil derivative and 80% regular diesel fuel. Pull
in behind one of these vehicles and it smells like french fries
cooking, says Howard, manager of quality assurance at the
Bi-State Development Agency, a transit operator in the St.
Louis area.
A U.S. Environmental Protection Agency regulation that
took effect Oct. 1 requires the sulfur content of diesel fuel to

be reduced to 0.05% from 0.5%–a decrease of 90%–to make
the fuel much cleaner burning. That “should give biodiesel a
shot in the arm.”
Bill Ayres is executive vice president of Interchem
Environmental Inc., a fuel supplier based in Overland Park,
Kansas. “Interchem has a production agreement with Procter
& Gamble Co. to market up to market up to 15 million
gallons” a year of the soy-based biodiesel fuel.
Note: This is the earliest document seen (Oct. 2017) that
mentions Interchem Environmental Inc. or their agreement
with Procter & Gamble Co. Address: Tribune staff writer.
4610. Minnesota Soybean [Research & Promotion Council].
1993. Soy ink: A gift from the good earth (Leaﬂet). North
Mankato, Minnesota. 3 panels each side. Each panel: 22 x 9
cm. Oct.
• Summary: This leaﬂet, printed with blue and black soy
ink on white paper, was developed in Minnesota. Contents:
A tiny miracle (the soybean). Soy ink is made from soybean
oil. Environmentally friendly. Support for American
agriculture. Vibrant color, superior quality. Made in America.
Growing demand.
“Soyoil-based inks were developed in 1985 after a
second shortage of imported oil threatened many industries
dependent on petroleum-based chemicals and reﬁned oil
products... Without question, soy ink is part of the ‘Green
Movement.’”
“In 1987, when soy ink was ﬁrst marketed, six
newspapers used it. Today, more than 3,000 newspapers,
including 75% of the nation’s daily newspapers, use soy
ink.” Moreover, about 25% of the 50,000-plus commercial
U.S. printers use soy ink. And in July 1993 U.S. Secretary of
Agriculture Mike Espy announced that all printing ordered
by the USDA would be done with soy ink. So soy ink is
good news for the U.S. economy, for the environment, for
soybean farmers, for the printing industry, and for everyone
in America. Address: 360 Pierce Ave., Suite 110, North
Mankato, Minnesota 56003. Phone: 507-388-1635.
4611. Olson, Joan. 1993. Boarding the SoyDiesel bus. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Crookston, Minnesota) 2(4):10. Oct.
• Summary: “Bi-State Development, the transit authority
for the greater St. Louis [Missouri] area, has been running
its mini-buses on a blend of 75% diesel and 25% SoyDiesel
since April 1992. Results are so encouraging that Bi-State
plans future tests in its full-size transit buses... The tests
show SoyDiesel offers the same performance, fuel mileage
and driveability as petroleum diesel, but with less offensive
exhaust odor. The SoyDiesel blend also reduces fuel
cloudiness by 30%, sulphur emissions by 25%, and fuel soot
in the engine by 15%.”
4612. Osenga, Mike. 1993. What exactly is biodiesel?
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Esters from oils and fats showing promise as a blend with
conventional diesel. Diesel Progress–Engines & Drives. Oct.
• Summary: Soybean oil is the most promising feedstock
for biodiesel. It is made from modiﬁed vegetable oils by a
process called transesteriﬁcation, which involves mixing
an alcohol with a catalyst, mixing that with vegetable
oil, and letting the glycerin settle out. It is biodegradable
by European standards. However biodiesel is not being
proposed as a stand-alone fuel, but rather a blend with
existing diesel fuels.
Note: Glycerin cannot be used, by itself, as a fuel.
Reﬁned glycerin, however, is used in hundreds of products,
from soap to cosmetics.
4613. United Soybean Board. 1993. New uses for soybeans:
The best is yet to be (Color videotape). Chesterﬁeld,
Missouri. 14:45 minutes. VHS. Produced by Crosley Video
Communications, St. Louis, Missouri.
• Summary: This video shows university researchers
exploring new industrial uses of soy proteins. Deland
Myers of Iowa State University (ISU) is developing wood
adhesives, mainly for plywood and particle board. Jay-Lin
Jane of ISU is working on biodegradable plastics, as for
disposable plates and eating utensils. Abraham Kotliar of
Georgia Institute of Technology is improving silk-like ﬁber.
Color photos on the back of the video case show these three
researchers. Two currently marketed products that started as
“just an idea” are SoyDiesel and soy ink. Today, use of both
these products is increasing. SoyDiesel is being tested in
cities across the U.S. as a way of reducing air pollution and
soy ink is used by more than 75% of U.S. daily newspapers.
For further information please contact the American
Soybean Association, Industry Information, 540 Maryville
Centre Drive, Suite 390, St. Louis, Missouri 63141, or call
1-800-Talk-Soy. Address: Chesterﬁeld, Missouri.
4614. SoyaScan Notes. 1993. New Trend: The United
Soybean Board and various state soybean associations
actively start to promote soyfoods in America (Overview).
Nov. 5 and Dec. 3. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: There seem to be at least ﬁve main forces
driving this new trend, which started in 1992: (1) There
will be a farmer referendum on 9 Feb. 1994 on the national
soybean checkoff program. All state and national soybean
organizations involved are looking for ways to get as
much media publicity as possible, as a way of encouraging
soybean farmers to pass the referendum. Soyfoods are
something to talk about; they (and soy diesel fuel) are
intrinsically more interesting and get more publicity than the
soybean crop. Thus this interest may be seen as a short-term
vehicle. However some observers believe that the soybean
organizations are so impressed with the many positive things
that health professionals are saying about the soy-health

connection that the interest may well continue past the
referendum. The 1994 USB budget contains no new funding
for research on soybeans and health (however see the 1993
research budget below).
(2) Many of the state soybean associations have been
much more progressive and farsighted in realizing the
potential of soyfoods to help promote soybeans. Jim Weyer
and Connie LaBarr of the Nebraska Soybean Program are
good examples of leaders in this area. The original idea for
the Soy Symposium (to be held in Arizona in Feb. 1994)
came from Dr. Mark Messina when he gave a presentation
and talked with the state director in the spring of 1992. He
proposed a major meeting to bring together key researchers
and get attention from media and health professions. In the
spring of 1993 the state director phoned Dr. Messina and
expressed the willingness of the Nebraska Soybean Assoc.
to commit funds for the symposium and invited Messina to
start organizing it. Then the Indiana Soybean Assoc. joined
the effort in part because they had awarded Messina a similar
project. The USB got involved at the end because it was a
national project and it wouldn’t look right to have that state
associations taking the lead. Likewise The Missouri Soybean
Association, under the leadership of Susie Oberdahlhoff,
provided the initiative for The Soy Connection, a 4-page
quarterly newsletter on health and nutrition news about
soy sent to health professionals; USB joined later. These
initiatives are considered by many as part of rebellion of the
state soybean associations against the American Soybean
Association (ASA), which the states saw as living wastefully,
making too much money, and not listening to the needs
of the states. The states decided to go their own way. The
North Central Group [North Central Soybean Research
Program] consisting of 8 states was started in 1992 in case
the ASA crashed. Mark Messina was hired in June of 1992
as coordinator. He was able to get several health projects
funded.
(3) Some USB and ASA leaders see the long-term
potential of soyfoods to help promote soybeans. For
example, Dennis Blankenship, in part because of his wide
international experience, sees soyfoods as a great way to
promote soybeans. He realizes that soyfoods will long be a
small niche market for soybean growers in America. Even
if consumption of soyfoods in America doubled in one year,
that would be an almost insigniﬁcant increase for soybean
farmers. Yet many other countries watch and follow trends in
America. So if a rise in U.S. soyfoods consumption changed
attitudes toward and consumption of soyfoods worldwide,
that could lead to a signiﬁcant long-term increase on U.S.
soybean production. With the current strong interest in the
health beneﬁts of soyfoods, a window of opportunity exists
for USB, ASA, and especially soyfoods manufacturers
to promote soyfoods vigorously. Soyfoods will be a hot
topic for at least the next two years. David Thomas, the
executive director of USB, has this perspective; he told Susie
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Oberdahlhoff that he thinks The Soy Connection is USB’s
best periodical. There is a growing consensus that the many
health beneﬁts of soy raises the awareness of soybeans–
which is good overall.
(4) Many USB and ASA leaders can see that Americans
are eating less red meat. As consumers look for alternative
protein sources, it is in the best interests of USB and ASA
that they turn to soyfoods as a healthful alternative, which
also attracts a lot of free publicity. With the amount of
money that USB now has, they could do a great deal to
promote soyfoods and make their health beneﬁts much
more widely known. Promotion of soyfoods probably has
no effect on meat consumption. Stated differently, USB and
ASA can do nothing to change the trend toward reduced
meat consumption, but they can do a great deal to educate
and motivate consumers to choose soyfoods to replace the
protein in the meat they no longer eat.
(5) USB has come into existence, the leadership at ASA
has changed and all past policies and programs are being
reviewed. See also: Chronology of ASA’s growing interest in
promoting soyfoods in America.
(6) In 1994 USB allocated $160,000 for Mark
Messina and various regional dietitians to give nationwide
seminars on the nutritional beneﬁts of soyfoods for health
professionals.
4615. Johannes, Kenlon. 1993. Re: Ft. McCoy demonstration
[of SoyDiesel fuel in cold weather]. Letter to Bob Karls
(Executive Director, Wisconsin Soybean Promotion Board),
copy to Bill Holmberg, Nov. 17. 1 p. + 5 p. attached articles.
Typed, with initials on letterhead. [Eng; Jap]
• Summary: At Fort McCoy, Wisconsin, soydiesel fuel will
be tested under cold weather conditions. Four articles from
Wisconsin newspapers, published from Oct. 28 to Dec. 10,
1993, describe the successful tests in four passenger buses.
The articles are: (1) “Ft. McCoy to test soy/diesel fuel,”
from Monroe Country Democrat, Oct. 28 (or 23). (2) “Ft.
McCoy adopts new fuel program: On a year’s trial basis, by
Nate Steiner. From The Tomah Journal, Dec. 9. (3) Base puts
cleaner fuel mix to the test: Ft. McCoy, by Terry Burt. From
La Crosse Tribune, Dec. 10.
As a result, Ft. McCoy decided to use the new fuel for
the coming year. Note: This is a new NSDB letterhead. The
logo in the upper left corner has “BioDiesel” in the top line.
“SoyDiesel” in larger letters on the 2nd line. And “Cleaner
Burning, Renewable” in the smallest letters around the
curved bottom. Note from Kenlon Johannes. 2004. April.
“Notice the dual logo, anticipating going to ‘Biodiesel’
from ‘SoyDiesel.’” Address: Executive Director, National
SoyDiesel Development Board, P.O. Box 104898, 1907
Williams St., Jefferson City, Missouri 65110-4898. Phone:
1-800-841-5849.
4616. Graebner, Lynn. 1993. UC Davis buses will

testdrive soybean diesel. Business Journal Serving Greater
Sacramento (The) 10(36):12. Nov. 29.
• Summary: In several weeks, buses out of the University of
California will be running on soybean oil.
At least partly on soybean oil. And the smell of french
fries will perfume the air.
“For a three-week trial run, UC Davis will test
‘soydiesel,’ a soy bean-based fuel that can make petroleum
diesel burn cleaner when used as an additive. It’s being
produced as a byproduct by The Procter & Gamble Co., but
is currently four times more expensive than petroleum diesel.
“The National SoyDiesel Development Board, a
Missouri-based organization funded by soybean growers,
is attempting to create a market for ‘biodiesel’–a family of
fuels made from renewable crops. The board suggests a mix
of 20 percent soydiesel and 80 percent petroleum diesel,
which would make the fuel only 20 cents to 30 cents more
costly per gallon.”
4617. Biodiesel Alert (Arlington, Virginia). 1993. 1.98
million miles on biodiesel. 2(1):2. Nov.
• Summary: “Interchem Environmental, Inc. of Overland
Park, Kansas, is the only company selling biodiesel in the
United States. It has conducted a survey of its customers
and found that 555 vehicles have traveled over 1.98 million
miles on biodiesel. In addition, 101,307 hours have been
accumulated on machines that do not measure miles. The
fuel has been used in every type of vehicle: boats, trucks,
buses, tractors and locomotives.”
4618. Biodiesel Alert (Arlington, Virginia). 1993. Research
ﬁndings: Biodiesel 10 times safer than salt. 2(1):3. Nov.
• Summary: “One of the main selling points for biodiesel
is its non-toxicity and biodegradability. Procter & Gamble,
Inc. and Midwest Biofuels, Inc., a subsidiary of Interchem
Environmental, Inc. of Overland Park, Kansas, have released
the following data on the safety of biodiesel.
Acute oral toxicity in rats: Biodiesel is practically nontoxic. The acute oral LD-50 (the lethal dose for 50% of the
animals in the test) was greater than 17.4 gm per kg body
weight. By comparison, table salt is nearly 10 times more
toxic at 1.75 gm per kg body weight.
Also gives ﬁgures for: Eye irritation in rabbits (mild,
transient). Skin irritation in humans (very mild). Aquatic
toxicity for bluegills (“insigniﬁcant”). Biodegradability
(C-16-C18 methyl esters do not show any microbiological
inhibition up to 10,000 mg per liter. FDA has approved
methyl esters for several food and feed uses).
4619. Biodiesel Alert (Arlington, Virginia). 1993. Sunrider
expedition. 2(1):5. Nov.
• Summary: Bryan Peterson, skipper of the biodiesel
powered Sunrider boat, is making a circumnavigation of the
world. “The Sunrider has been accompanied on its travels
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by the Guapos, a 55-foot sailboat, which traveled alongside
to shoot videos, take still photographs, and transported extra
fuel for the Sunrider. The Guapos will accompany Sunrider
as far as South Africa.”
4620. Kelley, Hubert W. 1993. Always something new:
A cavalcade of scientiﬁc discovery. USDA Agricultural
Research Service, Publication No. 1507. 150 p. Nov.
• Summary: This book is ﬁlled with photos and
commemorative stories about the research discoveries and
breakthroughs in the ﬁeld of crop utilization at the four
regional USDA Agricultural Research Service (ARS) labs
during the 50 years since they were established.
Chapters include: Introduction. Gambling on science.
Penicillin and the war years [World War II]. Midstream
changes and corrections. Frozen foods. Soybean oil (p.
85-88). Vegetable oils in Industry (p. 89-91). Food safety
(p. 97-104; Aﬂatoxin, other mycotoxins). Food for Peace
(p. 116-18). Fuels from agriculture (p. 118-19). Proteins in
milk, grains, and oilseeds (p. 125-20). Peanuts (p. 131). U.S.
crops in Asian foods (p. 132-33; Tofu, tempeh, soy sauce,
sufu). Microorganisms (p. 134-36; Incl. the ARS culture
collection). Focus on the future (p. 147-50; soy oil printing
inks).
The most important work of the Northern regional
laboratory in Peoria was the development of penicillin
starting in June 1941. A brief chronology:
1941 July 9–”Percy Wells, on detail from the Eastern
lab to Washington [DC], received two visitors from warbeleaguered England. They had with them a small but
valuable package. The Britishers were Howard Florey, a
future Nobel Laureate, and Norman Heatley, an Oxford
University bacteriologist, and their package contained a
small amount of penicillin, a drug unfamiliar to Dr. Wells.
The two scientists wanted U.S. help in mass-producing it.”
1941 Dec.–Andrew J. Moyer, a chemist at the Northern
lab, developed the basis for the industrial process–deep vat
fermentation.
1942 March–Only enough penicillin is available to treat
a single case.
1942 Dec. 31–Seventeen U.S. pharmaceutical
companies are working on penicillin.
1944 June 6–Thanks to the combined efforts of many
people, enough penicillin is available in quantity by
D-Day (invasion of Normandy, France) to treat wounded
allied soldiers. Penicillin was the world’s ﬁrst commercial
antibiotic.
By the 1950s, hundreds of antibiotics were on the
market. Address: Director (retired), Information Staff, USDA
Agricultural Research Service (ARS).
4621. Ziejewski, Mariusz; Kaufman, Kenton; Pratt, G.; et al.
1993. “Flower power”: Tractor fuel testing program, 19811987. Fargo, North Dakota: North Dakota State University.

31 p. 26 cm.
• Summary: “Flower power” refers to diesel power from
sunﬂowerseed oil. Contents:
I. Introduction: 1.1 Development of the Flower Power
Program. 1.2 Re-search Personnel. 1.3 North Dakota State
University Publications Related to Vegetable Oil for Fuel
Research.
II. Problem deﬁnition.
III. General Research Plan.
IV. Experimental Equipment and Procedure: 4.1
Operating Procedures. 4.2 Test Engines. 4.3 Selection of
Test Fuels and Properties. 4.4 Lubricating Oil Management.
4.5 Engine Performance Testing. 4.6 Engine Deposits
Inspections. 4.7 Fuel Injection System Evaluation.
V. Results and Discussion: 5.1 Field Observations. 5.2
Comparative Load Factor. 5.3 Engine Performance: 5.3.1
Engine Performance Using Reﬁned Sunﬂower Oil Blends,
5.3.2 Engine Performance Using Crude Sunﬂower Oil. 5.3.3
Engine Performance Using High Oleic Safﬂower Oil. 5.3.4
Engine Performance Using Methylester. 5.4 Lubricating
Oil Analysis. 5.5 Condition of Injectors. 5.6 General
Observations on Engine Deposits. 5.7 Deposits on Cylinder
Head, Exhaust- and Intake Passages. 5.8 Deposits on Pistons
and Liners. 5.9 Summary.
Sunﬂower Project Publications.
Appendices.
“I. Introduction. 1.1 Development of the Flower Power
Program.
“The oil embargo of 1973-74 caused North Dakota
farmers to face a six-fold increase in their petroleum costs
as well as temporary shortages of fuels needed to operate
their farm equipment (1). Engineers and scientists suggested
that vegetable oils could replace all or part of the fuel
requirements of the diesel engine. Rudolf Diesel, one of the
early designers of the diesel engine, commented in 1912 that
he thought the use of vegetable oils for engine fuel could
become as important as petroleum and coal tar products (2).
“Research has shown that a farmer growing oil-type
sunﬂower could produce an adequate supply of fuel for
farming operations from 10 percent of his crop acres. Prior
to 1981, the long-term effects of blends of sunﬂower oil and
diesel fuel on engine components had not been thoroughly
studied. Short-term tests had indicated that diesel engines
would run when sunﬂower oil was blended with diesel fuel
(3).
“Flower Power, Inc. was established as a part of an
extensive research program at North Dakota State University
in which the use of sunﬂower oil as a fuel for diesel engines
was evaluated in ﬁeld tests. The Flower Power organization
evolved from three separate groups including Verendrye
Electric at Velva, North Dakota, the Agricultural Committee
of the Grand Forks Chamber of Commerce, and the
Agricultural Engineering Department of North Dakota State
University.
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“With ﬁnancial backing from the U.S. Economic
Development Administration, the North Dakota State Mill
and Elevator, and the North Dakota Sunﬂower Council,
along with commitments from three tractor manufacturers,
the ‘Flower Power’ tests of alternative fuels were initiated in
the spring of 1981.
“The Diesel Department at the North Dakota State
College of Science was brought into the program to
cooperate with the Agricultural Engineering Department
at North Dakota State University to plan and execute the
research program needed to complete the proposed testing.
The Engineering Experiment Station at the University of
North Dakota was also brought into the program to carry out
research on the production of methylesters for use as fuel (4).
“The Flower Power group was incorporated to manage
the research from 1981 through 1983. The members of the
board of directors are listed in Table 1. Cooperating farmers
and businesses are listed in Tables 2 and 3.” Address: 1.
Assoc. Prof., Mechanical Engineering Dep., North Dakota
State Univ.

4-chome, Minato-ku, Tokyo 105, Japan. Phone: 03-54014303.

4622. Thompson, James. 1993. Re: Uses for methyl esters.
Letter to Kenlon Johannes, Executive Director, NSDB, Dec.
16. 1 p. Typed, on letterhead. [Eng; Jap]
• Summary: “The primary use for methyl esters is as an
intermediate step in making other products. Nearly half of
the methyl esters prepared in the United States are used to
manufacture fatty alcohols, which are used to make these
end products: Plasticizers, lubricants, agricultural chemicals,
detergents, emulsiﬁers, antioxidants, cosmetics, and
pharmaceutical products.
The intermediates made from methyl esters are use to
make: soaps of all kinds, shampoos, germicides, antifoaming
agents, non-caloric dietary fats (similar to Simplesse),
emollients (used in items like skin softeners), and an agent to
reduce plasma cholesterol.
Note the new letterhead. The logo says simply
“Biodiesel” in large letters. Address: National SoyDiesel
Development Board, P.O. Box 104898, 1907 Williams St.,
Jefferson City, Missouri 65110-4898.

4624. Rehberg, Karl H. 1993. Business plan, feasibility
aspects, projections and forecasts for NOPEC Corporation.
Lakeland, Florida. 18 p. Unpublished typescript. Dec. 22. 28
cm.
• Summary: On the title page: “NOPEC’s synthetic diesel
fuel process converts waste cooking oil and grease into
clean-burning diesel fuel (actually a fuel extender) and
glycerine. The process utilizes all of the oil, nothing is
wasted, and the Glycerine and more importantly the NOPEC
Diesel Fuel is biodegradable and environmentally beneﬁcial.
Contents: Executive summary: Objective, principal
economic underpinnings. Summary of ﬁnancial projections.
Continuous beneﬁts to Nopec share holders. Beneﬁts
and incentives to client. Background on the company
and process. Marketing. Management team. Background
synopsis of the principals. Principals and management. The
company, industry, use of proceeds, investment beneﬁts.
Future expansion: Growth beneﬁts–long term. The new
industry–NOPEC’s process. Marketing and sales. Business
purpose. Summary of business elements. Costs related to
producing one gallon of fuel from waste cooking oil. Proﬁt
potential of a one million gallon fuel plant. Manufacturing
outline for processing units. Update: Recent important
developments.
“NOPEC can make clean burning diesel fuel for about
half the cost per gallon of petroleum fuels. The glycerine
co-product is produced at almost insigniﬁcant cost, but of
signiﬁcant value.” The company has already built three pilot
plants to work out practical processing problems. A growing
number of county landﬁlls will no longer accept waste
cooking oil and grease from restaurants. Receiving stations
must be built in these areas.
Note: NOPEC later changed its name (by 1999)
to OceanAir Environmental Fuel & Glycerine, LLC. It
remained in Lakeland, Florida, for a while. By 2007, run by
Mahesh Talwar, it was located in Somis, California. Address:
President, NOPEC Corp., Lakeland, Florida.

4623. Kawasaki, Junji. 1993. Re: Your Soydiesel fuel
development. Letter to Dave Asbridge, Contract Manager,
American Soybean Association, 540 Maryville Center Drive,
Suite 400, St. Louis, MO 63141, Dec. 20. Dec. 16. 2 p.
Typed, on letterhead.
• Summary: “We are Japanese private Institute funded
by private companies but partly sponsored by Japanese
government and have close relationship with MITI.” They
have been asked to study substitutes for petroleum made
from vegetable oils. He asks nine questions about soydiesel.
Address: Senior Economist, Oil Industry Crops, The Inst.
of Energy Economics, Japan (Nippon Enerugi Keizai
Kenkyusho), Shuwa Kamiyacho Bldg., 3-13 Toramomon

4625. Campbell, John. 1993. Biodiesel: Legislative and
regulatory agenda. Omaha, Nebraska: AGP. 16 + [12] p. Dec.
23. 28 cm.
• Summary: The report begins: “The purpose of any
legislative agenda for biodiesel should be to increase use.
There are only three ways for the government to increase the
use of biodiesel. They are: (A) Reduce the price of biodiesel
relative to its competitors through subsidies. (B) Create a set
of rules that favor the use of biodiesel, regardless of price,
relative to its competitors. (C) Fund research that leads to
lower priced feedstocks, more efﬁcient processing and higher
value uses for biodiesel and its coproducts.
“Government has inadvertently opened opportunities
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for biodiesel through legislation consistent with avenue (B)
above. A brief examination of each of these avenues, with
heavy emphasis on option (B), is attached.” Signed John
Campbell.
Following this 14-page analysis are 12 pages of tables,
graphs, and maps. The maps are: (1) 22 non-attainment
areas covered by the clean fuel ﬂeet program. (2) Signiﬁcant
number of federal & postal service vehicles located in
metropolitan areas covered by the National Energy Policy
Act of 1992. (3) Highlighted non-attainment areas with
signiﬁcant numbers of federal and postal vehicle ﬂeets.
Source of maps: DOE Alterative Fuels Data Center, 7 June
1993. Address: [AGP, Omaha, Nebraska].
4626. Agri-Book Magazine (Exeter, ONT, Canada). 1993.
Beans in Canada. 20(2):1-20. Dec.
• Summary: This entire special issue is about soybeans
in Canada, with emphasis on soybean production. The
magazine is printed with soy ink. Articles include: Making
production proﬁtable. The key to success in soybeans
(ad for Pursuit herbicide by Cyanamid). Time savings
are considerable [with no till]. Machinery management:
Handling high residue. Soybean board activities–An
active year: 1993 Ontario soybean marketing agreement,
export market development, Japanese soybean mission
visits Ontario, Japanese soybeans for food use, Minimum
Compensatory rates gone in 1994, board fees reduced to
$0.90 per tonne effective 1 Sept. 1993, Canada’s centennial
symposium, soybean research and variety development.
Soybean planters and drill reviewed. Be prepared for control
of different weeds.
A table (p. 12) shows the sources of Japan’s soybeans
used for food in 1993: USA 922,000 tonnes, China 200,000
tonnes, domestic Japanese 170,000 tonnes, Canada 40,000
tonnes.
4627. National SoyDiesel Development Board. 1993.
Biodiesel reduces EPA-targeted emissions (Leaﬂet).
Jefferson City, Missouri. 1 p. Single sided. 17 x 25 cm.
• Summary: Inside the illustration of the outline of a bus, are
four bar charts: (1) Particulate matter. (2) Carbon monoxide.
(3) Total hydrocarbons. (4) Oxides of nitrogen.
Each bar chart has 3 bars, each bar shaded differently,
as follows: First bar, black = #2 clean diesel (0.05% sulfur).
Second bar, diagonal lines = 20% biodiesel with 3 degrees
timing adjustment (about 16-18% less than ﬁrst bar). Third
bar, white = 20% biodiesel with 3 degrees timing adjustment
and a conventional catalytic converter (up to 73% less).
Source: Ortech International / Fosseen Manufacturing
and Development. Address: Jefferson City, Missouri.
4628. United Soybean Board; American Soybean
Association. 1993. The soybean factbook: A reference to
useful facts about soybeans and soybean products (Three-

ring binder with dividers). Chesterﬁeld, Missouri. 57 p.
Illust. 30 cm. [5 ref]
• Summary: This factbook, in the form of a 3-ring binder,
was document produced for the United Soybean Board
by the EvansGroup of Seattle, Washington. Chapter are
separated by dividers with tabs. Contents: Introducing the
soybean: History of the soybean, botany and growth stages,
where are soybeans grown. The soybean market: The soy
complex, markets and utilization, soy prices. The business of
soybean farming: U.S. crop & acre values, world production
& trade, research & marketing. Soybean processing & food
products: Soybean processing–An overview, soybean food
products & uses, soybean oil processing. Nutritional &
health beneﬁts of soybeans: General overview, soybean oil,
soy protein, soy protein products, traditional Asian soybean
foods. Food industry applications: Soybean oil & protein–An
overview, food manufacturing, foodservice–cooking with
soybean oil. New developments in soybeans: Engineering
the new bean, designing soybeans for speciﬁc markets.
Agricultural and industrial uses. Bibliography. Index (5
references). Guide to maps, charts and lists, illustrated
inserts.
Note: The section titled “The History of the Soybean”
is a treasure trove of incorrect information, accompanied by
attractive and fanciful original color illustrations. The short
bibliography also contains many errors. Address: 16305
Swingley Ridge Drive, #110, Chesterﬁeld, Missouri.
4629. Bud, Robert. 1993. The uses of life: A history of
biotechnology. Cambridge, MA; New York, NY: Cambridge
University Press. xvii + 299 p. Illust. Index. 24 cm. [557 ref]
• Summary: Contents: List of illustrations. Foreword by
M.F. Cantley (Concertation Unit for Biotechnology in
Europe {CUBE}). Acknowledgements. Introduction. 1.
The origins of zymotechnology: Introduction, the chemical
roots of zymotechnology, from zymotechnology to organic
chemistry, the biological alternative, agriculture, brewing,
zymotechnics as trademark (zymotechnology, fermentation,
the Zymotechnic Institute of Chicago [Illinois]). 2. From
zymotechnology to biotechnology. 3. The engineering of
nature. 4. Institutional reality. 5. The chemical engineering
front. 6. Biotechnology–the green technology. 7. From
professional to policy category. 8. The wedding with
genetics. 9. The 1980s: between life and commerce.
Epilogue. Notes. Sources.
Chapter 1, a fascinating history of the early days of
biotechnology, discusses: Emil Christian Hansen, Berlin’s
Institut für Gaerungsgewerbe, Louis Pasteur (p. 6-7), the
German father of chemistry and Prussian court physician
Georg Ernst Stahl (1659-1734), his interest in phlogiston,
zymotechnics and practical teaching of brewing, in 1762 the
word zymotechnie entered the exclusive dictionary of the
Académie Française (p. 8-9), Mary Shelley and her novel
Frankenstein (published in 1817; Frankenstein’s teacher,
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Professor Walden, admired the results of chemistry), the
1928 synthesis of urea by Friedrich Woehler caused the
distinction between natural and chemical products to blur
and almost disappear, the implications were explored by his
friend, the brilliant chemist, teacher, and publicist Justus
Liebig who shared Stahl’s faith in practical applications,
Liebig came to be increasingly identiﬁed with the chemistry
of agriculture and physiology, and organic chemistry, his
pupils August Hofmann and James Muspratt, Adolf Baeyer
who was Liebig’s successor at Munich created a school
based on the study of natural products (p. 10-11), Emil
Fischer, Baeyer’s greatest pupil, explored the carbohydrates
and proteins, competition in Germany between organic
chemistry and biochemistry, German Professor Julius
Wiesner and his book Raw Materials of the Plant World (Die
Rohstoffe des Pﬂanzenreiches) (p. 12-13).
“In 1857, Pasteur demonstrated that lactic acid
fermentation was the result of the action of live microbes.
Through the next decade, he debated increasingly hotly
with Liebig who insisted on the purely chemical origins
of fermentation phenomena. Pasteur constructed a new
scientiﬁc discipline based on his understanding of microbes,
‘microbiology.’ Where chemistry was characterized by the
balance, the new science had its own central instrument, the
microscope” (p. 14).
The 19th century in Europe saw the rise of major cities
such as Paris and London, and the expansion of the industrial
revolution in Britain. “Academic leaders argued that they
should play their part in helping a development of the society
that would avoid the division into a declining agricultural
sector and an impoverished industrial proletariat.
“The ﬁrst German agricultural college was established
in the year of Prussia’s humiliation at the hands of the
French, 1806, by a practical agriculturalist much impressed
by British achievements, A.E. Thaer. His academy at Möglin
was combined with the newly established University of
Berlin in 1810. Largely inspired by Thaer’s example, twenty
agricultural colleges were founded in German-speaking
lands between 1818 and 1858. The development of trades
traditionally closely associated with agricultural development
would also enable organic change.”
“So far the emphasis was on teaching. However, all over
Europe research followed.
“In France, Boussingault founded his private agricultural
research laboratory at Bechelbronn in 1835, and Lawes
and Gilbert established their laboratory at Rothamsted near
London in 1842. These initiatives inspired, in Germany, the
foundation of a research laboratory at Möckern (Moeckern),
in 1851. Two years later, another followed in Chemnitz.
By 1863, there were seventeen and, by 1877, ﬁfty-nine socalled research stations in Germany. In the United States,
the Morrill Act of 1863 and the Hatch Act of 1887 sustained
the development of land grant colleges and associated
agricultural research stations [sic, experiment stations] (p.

16-17).”
Brewing was an agricultural industry and increasingly
big business in Germany and Britain, the foundation of
the world’s ﬁrst major chemical association, the Chemical
Society of London in 1841 was driven by the energies of
Robert Warington, German leaders were J.J. Steinmann
(1799-1833) and Carl Balling–who espoused the term
Zymotechnik in the 4th volume of his classic text on brewing
(Account of the Progress of the Zymotechnic Arts and
Sciences). “Just as agricultural centres had moved from a
purely educational role to a greater inﬂuence on research, so
this process could be observed in the special case of brewing.
The ﬁrst great centre, established in 1872, was at the school
at Weihenstephan near Munich where brewing had been
taught for more than twenty years. Its formation was driven
by the entrepreneurial pharmaceutical chemist Carl Lintner,
who within three years of arriving at Weihenstephan in 1863
had founded his journal, Bayerische Bierbrauer. In the ﬁrst
volume, Lintner ran a series of historical articles about the
life of Balling, as the ﬁrst of the founders of zymotechnics
‘for future cultural historians’ (p. 18-19).”
Emil Christian Hansen and the damaging effects of
wild yeasts, Balling identiﬁed the role of yeast in brewing
before Pasteur, debate over use of the words zymotechnology
vs. Pasteur’s microbiologie (p. 20-21). Alfred Jorgensen
popularized the word “zymotechnics,” John Ewald Siebel
started a journal titled Zymotechnic Magazine in Chicago and
in 1901 he founded the Zymotechnic Institute. “Siebel was
widely respected and sufﬁciently renowned to be the focus of
a 1933 History of Brewing in America.
Chapter 2 (p. 48-49) discusses William J. Hale, Henry
Ford, and the rise of Chemurgy in America. “Hale did
not distinguish too fastidiously between the boundaries
of chemistry and used his word rather as others had
employed ‘zymotechnology.’” A photo shows “Henry Ford
demonstrating the strength of a car body made from soya
bean-based plastic in 1941.”
Chapter 5 (p. 106-09) discusses Japan as the dominant
center of the fermentation industry by the 1960s, and the
koji mold. “In Japan, the development of microbiology was
closely related to agricultural development and found an
institutional home in the Agricultural Chemistry Society
established in 1924. So, for all the special features of
Japanese culture, the concept of a microbiology harnessed
to agriculture closely paralleled chemurgy in the United
States. There is a strange irony in this, since the promoters of
chemurgy were strongly nationalistic and particularly antiJapanese.
In 1936, the key appointment of Kin-ichiro Sakaguchi as
professor of agricultural chemistry at the University of Tokyo
established the reputation of the nation’s premier department
of industrial microbiology.”
The Danish ﬁrm of Novo Industri emerged as the
world’s largest enzyme manufacturer. Not until 1974 did
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Novo and Gist Brocades in the Netherlands develop cheap
and effective methods for using enzymes to convert the
glucose in corn to fructose (glucose isomerase). Otto Röhm
(Roehm) patented an enzyme preparation for washing
in 1913, and his company Röhm & Haas marketed their
presoak product ‘Burnus’ for about 50 years.
The subsection titled “Biogas and gasohol” (p. 13233) notes that in 1974, a sugar magnate in Brazil, Urbano
Stumpf, persuaded the country’s president that alcohol made
from sugar could by itself power all Brazil’s cars, replacing
petroleum. Brazil committed great resources to this program
and by 1980 was seen as a model to the world. America, too,
was interested in reviving what Hale had called “agri-crude”
and what was coming to be called “gasohol.”
The subsection on “single-cell protein” (p. 133)
discusses chlorella, tempeh, soya texturized to make an
artiﬁcial meat, and growing microorganisms on petroleum
for food. Max Delbrueck had called yeast an “edible
mushroom.”
Monsanto and the Plant Variety Protection Act of 1970
(p. 195). Address: The Science Museum, London, U.K.
4630. Greiner, Carol A. ed. 1993. Beneﬁciaries of modiﬁed
soybean traits. Iowa Agriculture and Home Economics
Experiment Station, Iowa State University, Special Report
No. 93. 57 p.
• Summary: The inside front cover shows that this report
was produced by the Soybean Trait Modiﬁcation Task
Force Phase II, many of whose members come from Iowa
State University. Within the Task Force are Committees
on: Protein & carbohydrates (10 members), Oil (7), and
Economics (11).
Contents: Executive summary. 1. Protein and
carbohydrate modiﬁcations in soybeans–Phase II, by Walter
R. Fehr. 2. Oil modiﬁcations in soybeans–Phase II, by Earl
G. Hammond and Basil Nikolau. 3. Estimated producer
[farmer] share of the value of modiﬁed soybeans, by Marty
J. McVey, Gregory R. Pautsch, and C. Phillip Baumel.
Appendixes A, B, and C.
Main conclusions: (1) End users, not farmers, are the
main beneﬁciaries from modiﬁed soybeans. Nevertheless,
the absolute values of beneﬁts to soybean farmers from
many modiﬁcations are very large. (2) Modiﬁcations
can economically tolerate only very minor reductions in
yield–less than about 0.25 to 0.5 bu/acre. (3) Modiﬁcations
resulting in yield losses, or those with limited demand,
result in lost beneﬁts to elevators and processors. When
modiﬁcations are used in small quantities, growers are
assumed to bypass elevators, resulting in reduced elevatorhandling incomes. This means that most elevators and
processors are unlikely to promote modiﬁcations that reduce
their incomes. Address: Iowa State Univ., Ames, Iowa.
4631. Minnesota Soybean Growers Association. 1993.

MSGA history highlights. 360 Pierce Ave., Suite 110, North
Mankato, MN 56003. 5 p. Unpublished manuscript. 28 cm.
• Summary: 1932–1,000 acres of soybeans are grown in
Minnesota.
1949–USA turns from an importer of fats and oils to a
net exporter.
1954–Passage of P.L. 480 Food for Peace Program.
1956–ASA [American Soybean Assoc.] and FAS [Foreign
Agricultural Service] signed ﬁrst market development
contract.
1962 Sept. 24–First meeting of 25 farmers held in
Sleepy Eye [Brown County, 37 miles west northwest of
Mankato, Minnesota]. Charlie Simpson of Waterville named
temporary president, John Evans of Montevideo temporary
secretary. Other members of the organizational committee
were: Parker Sanders of Redwood Falls, Bert Enestvedt
of Sacred Heart, Henry Leitschuh of Sleepy Eye, Leslie
Wright of West Concord, and Robert Frederick of Foxhome.
December 6–The Minnesota Soybean Growers Association
Board is organized, dues set at $12.50. Acreage fees were
set at 25 cents per acre (to ﬁnance research and legislation).
John Evans elected president.
1963 Jan.–Charlie Simpson and John Evans appointed
a Legislative Committee. Simpson sponsors a 50 bushels
per acre club. Frederick proposes a ½ cent checkoff.
April–Checkoff ﬁrst proposed to other farm groups. It is
opposed by the Farm Bureau. Colored Margarine Law passes
Minnesota Legislature. Nov.–Dues reduced to $5.00 to
attract more members.
1965 Jan. 12–MSGA afﬁliates with ASA. Evans and
Simpson lobby for $550 from legislature for soybean
research. Membership is at 573.
1967 Jan.–½ cent per bushel checkoff resolution passed
at 5th Annual Meeting. Membership is at 1,000. April–Board
met with State Ag. Committee to discuss checkoff.
1968 Jan.–The state was divided into districts with each
director in charge of a district; Princess Soya Contest will be
initiated; decided to go for checkoff vote in 1969, will cost
$450.00 to have checkoff bill written; 6th Annual Meeting
held with 80 people attending.
1969–Jan.–7th Annual Meeting held with Myrna Jones
crowned ﬁrst “Princess Soya;” Jerry Michaelson was elected
to ASA Board; much legislative work was done before
referendum vote; membership dues are $10.00. June–1600
signatures on checkoff petition. Aug.–Referendum vote fails
at 59%.
1970–First whole-state yield content held; winner had a
53.12 bu/acre yield.
1973 Sept.–½ checkoff passes by 3/4 majority. First of
4 grain embargoes (also in 1974, 1978, and 1980) all fought
by ASA. 1974–MSGA sends $1,676 of the 1972 and 1973
voluntary checkoff to ASA for more market development
efforts; legislative effort to get more funding for soybean
research at U of M, got $177,000 last time but need 10%
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increase to keep up.
1975–American Soybean Market Development
Foundation created. 1976–Much time was spent organizing
counties and working with ASA on trade teams and market
development; legislative work on amending marketing order
to raise from ½ to 1 cent checkoff. 1977–One cent checkoff
was passed; no less than 9 trade teams visit Minnesota May
through September.
1980–Membership at 1,200. 1982–2 cent checkoff is
proposed with referendum to be run in March of 1984; more
counties are organized; much work is put into referendum
campaign. 1984–2 cent referendum fails in April with a
narrow margin. 1987–Through the ASA Adopt-a-Country
program, MSGA adopts the Soviet Union as its Sister
Country. MSGA is the lead commodity group to get the
Ag Utilization Research Institute (AURI) started within
the GMC (Greater Minnesota Corporation). Silver [25th]
anniversary of MSGA was celebrated in December 1987.
SoyPac was initiated in Minnesota. 1988–MSGA holds the
ﬁrst of many “Soy Shopping Sprees.” 1989–ASA began
its SPARC (Soybean Promotion and Research Checkoff)
campaign to implement a national checkoff. Roger Asendorf
became an ASA honorary life member. Bill was passed in
state legislature recommending government ofﬁces print with
soy ink; membership at 3,507.
1990–Bert Enestvedt became an ASA honorary life
member. 1991–Soymark was put on trucks hauling soyoil
to create the ﬁrst “moving” billboard for the soymark in
the country. Sept. 1–The national soybean checkoff was
implemented. Nov. 1991–The Moscow ofﬁce [in Russia]
became the 13th international ASA ofﬁce that was opened.
Minnesota led the way by supporting the efforts with nearly
$50,000.
1992–Membership stands at about 3,500 with 30
organized counties. Address: North Mankato, Minnesota.
4632. Rosario, Ricardo R. del. 1993. Special report 3–
Soybean processing, utilization and marketing in the
Philippines. In: N. Chomchalow & P. Narong, eds. 1993.
Soybean in Asia: Proceedings of the Planning Workshop
for the Establishment of the Asian Component of a Global
Network on Tropical and Subtropical Soybeans. Bangkok,
Thailand: FAO Regional Ofﬁce for Asia and the Paciﬁc.
viii + 218 p. See p. 201-209. RAPA Publication (FAO), No.
1993/6.
• Summary: Contents: (1) Introduction. (2) Post-harvest
processing. (3) Soybean consumption: Soybean as food,
soybean as feed. (4) Processing and utilization of soybean:
Whole beans–non-fermented, ground or extracted soybean–
non-fermented, fermented soybean products, soybean meal
utilization and processing, soybean as animal feed, industrial
uses of soybean, utilization of soybean oil in foods. (5)
Marketing: Marketing of soybean, marketing of soybean
products. (6) Constraints: Constraints in post-harvest

processing, marketing constraints, processing constraints,
efforts undertaken to resolve the identiﬁed constraints in
processing, utilization and marketing. Address: Inst. of
Food Science and Technology, UPLB, College, Laguna,
Philippines.
4633. AURI–Agricultural Utilization Research Inst. 1994.
AURI Ag Innovations. 1993 annual report. Crookston,
Minnesota: AURI. 34 p. Jan. 28 cm.
• Summary: Contents. AURI’s mission statement. Messages
from AURI leaders. Crop use goes beyond food (incl. Soybased adjuvant–Preference). Environmentally friendly
products (incl. Phenix Composites’ granite-look soy panels).
The future for biofuels (incl. Soydiesel, wind energy, and
mining). New foods for changing consumers. Aquaculture
prospects. Alternative crop opportunities (incl. Minnesota
Edamame). Ag environmental practices. AURI Board and
staff. A guide to AURI services. AURI 1992-93 projects.
1993 ﬁnancial statements (as of 30 Sept. 1993).
AURI’s main source of income is the State of
Minnesota, which contributed $4.9 million in 1992 and
$3.3 million in 1993. Address: P.O. Box 599, Crookston,
Minnesota 56716. Phone: 218-281-7101.
4634. Shurtleff, William; Aoyagi, Akiko. comps. 1994.
Ralston Purina Co. and Protein Technologies International’s
work with soybeans and soybean products–Bibliography
and sourcebook, 1934 to 1993: Detailed information on 293
published documents (extensively annotated bibliography),
44 commercial soy products, 42 original interviews (many
full text) and overviews, 16 unpublished archival documents.
Lafayette, California: Soyfoods Center. 147 p. Subject/
geographical index. Author/company index. Language index.
Printed 4 Dec. 1993. 28 cm. [381 ref]
• Summary: The Ralston Purina Co.–originally named the
Robinson-Danforth Commission Co.–was incorporated on
8 Jan. 1894 in St. Louis, Missouri. The founders, William
H. Danforth (lived 1870-1955), George Robinson, and
William Andrews belonged to the same church. The original
capitalization was $12,000. The company began by making
horse and mule feed; their product was mixed with shovels
on the ﬂoor of a back room. In March 1896 Danforth became
the president of the company and on May 26 of that year
he became the majority stockholder. The next day the mill
was completely destroyed by the worst tornado in St. Louis’
history. Danforth rebuilt the company and made it one of
America’s largest producers of animal feeds.
Ralston Purina’s research on soybeans probably dates
from the period before World War I, when the meal had to be
imported from Manchuria. In 1926 the company established
a 712-acre research farm at Gray Summit, Missouri, for
testing all ingredients in laboratory-developed formulas. It
is not clear when the company ﬁrst used soybean meal in its
feed products.
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The company began processing soybeans in the depths
of the Great Depression, probably in about 1930. By Aug.
1935 it had plants for processing soybean meal at Lafayette,
Indiana, Circleville, Ohio, and St. Louis, Missouri. The
company processed over 2,000,000 bushels of 1935 crop
soybeans. By 1936 this soybean meal was being used in
14 products, mostly “Purina Chows,” animal feeds made
by Purina Mills of St. Louis. It was sold under the famous
corporate trademark, the red and white checkerboard.
By the early 1940s was the largest single consumer of
soybean meal in America. By 1947 Ralston was operating
at least four soybean crushing plants, located in Lafayette,
Indiana; Iowa Falls, Iowa; Kansas City, Missouri, and St.
Louis, Missouri. The four plants contained 23 expeller
presses, had a capacity of 560 tons of soybeans per day, and
a storage capacity of 3.91 million bushels of soybeans. The
main product of each plant was Purina Chows.
Ralston Purina became involved with isolated soy
proteins in 1958 through the acquisition of four soybean
processing plants from Procter & Gamble (Buckeye
Division). One P&G plant, located in Louisville, Kentucky
had an industrial soy protein isolate operation built in about
1946-47 to produce industrial isolate for their Spic & Span
house cleaner. During the 1950s P&G converted this plant to
making industrial soy protein isolates for the paper coating
industry. Production was started by Ralston Purina on 13
June 1959.
The roots of Ralston Purina’s work with edible soy
protein isolates reach back to Henry Ford. In early 1960
Robert Boyer, who had become one of the world’s leading
authorities on soy protein isolates while working for Henry
Ford, began work as a full-time consultant for Ralston
Purina. Starting that year, largely because of Boyer’s
arrival, Ralston Purina began its ﬁrst research on edible soy
protein isolates at a new research and pilot plant at company
headquarters in St. Louis. In 1961 a semi-works plant to
create these products was erected at Louisville. In about
September 1962 Boyer was named technical director of
protein product sales in the soybean division of the Ralston
Purina Co.; he worked for Ralston until his retirement in
1971. In 1962 Ralston Purina began to sell both spray-dried
edible soy protein isolates (named Edi-Pro A and Edi-Pro
N) and the world’s ﬁrst commercial spun soy protein ﬁbers
(named Textured Edi-Pro or Fibrotein, and manufactured
under patents owned by Robert Boyer). By July 1962 these
ﬁbers were being used by Worthington Foods to make a new
generation of meatless meatlike products. Ralston Purina’s
food-grade soy protein products were sold only to the food
industry, not directly to consumers.
Frank Calvert, Boyer’s co-worker from the Ford Motor
Co., was hired in November 1962 to head up Ralston
Purina’s R&D work on edible isolated soy protein in St.
Louis. In 1965 Calvert was named director of soybean
research, and in 1967 director of research of the protein

division. Calvert is considered a visionary in soy protein
research and the accomplishments of his career were honored
in 1973 when the Ralston plant at Memphis, Tennessee, was
dedicated to him.
By 1969 Ralston Purina had become the world’s largest
producer of formulated livestock and poultry feeds, with
plants in over 40 states and 30 foreign countries.
By 1975 Ralston Purina employed more than 50,000
people worldwide and had sales of $3,000 million a year.
In Dec. 1976 Dun’s Review proclaimed Ralston Purina
to be one of America’s best-managed companies. “Besides
being the world’s largest producer of animal feed and pet
food, Ralston Purina is also a leader in protein production
and nutrition research, which have vast implications for the
company’s future.”
A survey of U.S. and Canadian soybean processing
facilities conducted in Nov. 1977 by Shearson Hayden Stone
Inc. found that Ralston Purina was the fourth largest soybean
crusher / processor in North America (after ADM, Central
Soya, and A.E. Staley), with a capacity of 92 million bushels
per year, representing 7.5% of total industry capacity.
During the late 1970s and early 1980s Ralston Purina,
under R. Hal Dean (chairman) and William P. Stiritz
(president and CEO), was restructured to focus on being a
manufacturer of higher-margin consumer packaged goods
and to move away from its inherently volatile commoditybased enterprises. During the restructuring, Ralston
Purina sold a number of its core divisions that dealt with
commodities and used the revenues to purchase many new
companies–including Continental Baking Co., Eveready
Battery Co., Jack-in-the-Box restaurant chain, Van Camp
Seafood Co., Keystone all-seasons resort, etc.
On 2 Jan. 1985 Ralston Purina ﬁnalized its sale of six
soybean processing facilities to Cargill. Ralston stopped
operations at its seventh soybean processing plant in
Memphis, Tennessee. The deal left Ralston completely
dependent on outside sources for soybean products for its pet
foods and other products.
In mid-1986 Ralston Purina sold Purina Mills, its U.S.
animal feed business, which represented the origins of the
company. The buyer, BP Nutrition, paid $545 million for the
prosperous mills. With these two sales, Ralston Purina exited
from the bulk animal feed and soybean crushing business. It
still sold pet foods to consumers.
The company’s 1986 annual report stated that Ralston
Purina was the world’s largest producer of dry dog and dry
and soft moist cat foods, and was the largest wholesale baker
of bakery products in the U.S. “Ralston’s metamorphosis into
a very attractive consumer packaged goods company is now
essentially complete.” During the past year the company had
earned $388 million on $5,500 million sales.
In 1972 Ralston Purina expanded its isolated soy protein
operations into Europe by forming Purina Protein Europe
(PPE). This started as a marketing organization but soon

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1626
expanded into a technical service organization with an
Application Laboratory in the UK, ﬁrst at West Haddon and
then at St. Albans, Herts., not far from London’s Heathrow
Airport. By 1976 PPE had an ofﬁce in Brussels, Belgium,
and in late September, 1978, PPE opened Europe’s ﬁrst
plant manufacturing isolated soy proteins, at Ieper (Ypres),
Belgium.
Also in 1978, in America, Ralston Purina expressed
its growing interest in soy protein foods by sponsoring the
Keystone Conference on soy protein and human nutrition, a
milestone event that brought together top researchers in the
two ﬁelds and resulted in the publication of the proceedings
(Wilcke et al. 1979).
Starting at about this time, Ralston Purina became the
world’s leading manufacturer of food-grade isolated soy
proteins. On 1 July 1987 Ralston Purina Co. established
Protein Technologies International (PTI) as a wholly-owned
subsidiary, with 92 researchers. Today PTI continues to be
the world’s foremost maker of isolated soy proteins, with
ofﬁces worldwide, and manufacturing plants in the USA
and Belgium. PTI also makes several industrial isolates and
Fibrim soy ﬁber.
Issued in commemoration of Ralston Purina’s 100th
anniversary, this is the most comprehensive bibliography
ever published about Ralston Purina Co. and Protein
Technologies International’s work with soybeans and
soybean products. It has been compiled, one record at a time,
over a period of 18 years, in an attempt to document the
history of these two pioneering companies. Its scope includes
all known information about this subject, worldwide, from
1934 to the present.
This book is also the single most current and useful
source of information on this subject, since 85% of all
records contain a summary/abstract averaging 170 words in
length.
This is one of more than 40 bibliographies on soybeans
and soyfoods being compiled by William Shurtleff and Akiko
Aoyagi, and published by the Soyfoods Center. It is based
on historical principles, listing all known documents and
commercial products in chronological order. It features: 30
different document types, both published and unpublished,
every known publication on the subject in every language,
and 42 original Soyfoods Center interviews and overviews
never before published. Thus, it is a powerful tool for
understanding the development of these two companies from
their earliest beginnings to the present.
The bibliographic records in this book include
293 published documents and 16 unpublished archival
documents. Each contains (in addition to the typical author,
date, title, volume and pages information) the author’s
address, number of references cited, original title of all nonEnglish publications together with an English translation of
the title, month and issue of publication, and the ﬁrst author’s
ﬁrst name (if given).

The book also includes details on 44 commercial soy
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to make best use of this book, a
complete subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
states, and related subjects, plus a histogram by year) are
also included. The introduction contains a history of both
companies. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 510-283-2991.
4635. Soybean Digest. 1994. Soybean farmers one
step closer to federal soy ink mandate. Jan. ASA insert
(upaginated).
• Summary: The U.S. Senate unanimously passed the
Vegetable Ink Printing Act of 1993–after strong lobbying
by the American Soybean Assoc. The Act would require
the use of renewable vegetable oil-based inks (mainly soy
ink) by government agencies and contractors. Speciﬁcally
it directs the government to use the maximum amount of
vegetable oil ink that is technologically feasible and that
would result in printing costs that are cost-competitive with
printing using petroleum-based inks. This change could
reduce U.S. dependence on foreign petroleum supplies, help
the environment, and increase the demand for soybeans.
At Soybean Expo ‘93, Mike Espy, the U.S. Secretary of
Agriculture, announced that the USDA had already decided
to switch to soy ink for use in its $26 million printing
operations.
A bar chart shows that the use of soy oil in printing inks
has increased from 0 in 1987, to about 1 million lb in 1988,
to about 40 million lb in 1992. The potential use: 457 million
lb.
4636. United Soybean Board. 1994. Gaining a competitive
edge globally: Value-Added Soybean Summit–executive
summary. Chesterﬁeld, Missouri: USB. 20 p. 28 cm.
• Summary: This Summit, sponsored by the United Soybean
Board, was held on 20-21 Sept. 1993 at Washington, DC.
Two basic subjects and issues were discussed: (1) Improving
the quality of existing products (especially soybeans, soy
oil, and soybean meal); (2) Developing new value-added
products (especially non-food industrial products, such as
soy-based plastics, ﬁbers to compete with cotton or wool
textile ﬁbers, and building materials).
“As anyone familiar with Henry Ford’s famous
$100,000 soybean suit can attest, soybeans offer a renewable
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resource as an alternative to petroleum stock for making
ﬁber. Soybean protein has the potential to be processed and
spun into a thin strand of thread with silk-like qualities.
United Soybean Board research is underway at the Georgia
Institute of Technology to develop an inexpensive, selfcrimping, washable, and silk-like ﬁber based on soybean
protein.
“The current approach in manufacturing this protein
ﬁber consists of two components including: a soy protein
core and a sheath of synthetic polymer. The soybean core is
placed under compression by the polyvinyl alcohol sheath,
which limits the swelling of the protein. Further compression
occurs during the manufacturing of the ﬁber, signiﬁcantly
improving adhesion between the core and sheath, which
reduces splitting of the sheath.
“The drawback of the core/sheath geometry will be the
loss of self-crimping of the ﬁber and the excellent dyeing
property of the protein ﬁber. However the very thin polyvinyl
alcohol sheath will provide a silk-like feel with good
dyeability.” The chief research scientist working on this ﬁber
is Abraham Kotliar, School of Textile and Fiber Engineering,
Georgia Institute of Technology. His goal is to capture 1% of
the textile ﬁber market. Address: 16305 Swingley Ridge Dr.
#110, Chesterﬁeld, Missouri 63017. Phone: 1-800-989-8721.
4637. Zarzana, Marianne Murphy. 1994. Soy oil breaks new
ground. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota) 3(1):1, 17. Jan.
• Summary: The underground mining industry in the
USA uses 25 million gallons of diesel fuel per year–but
this fuel gives off too much soot. Biodiesel testing using
soy oil is now underway to help the mining industry meet
tough federal health standards for engine emissions for
underground mining vehicles. With the aid of a $100,000
USDA grant, distilled methyl soyate is being tested in
underground mining engines. It is a cleaner burning fuel
which will allow miners to breathe easier.
4638. Bahner, Benedict. 1994. Varied growth: In the steroids
industry, the large-volume sector is not expected to show
signiﬁcant gains, but specialty steroids’ future looks bright.
Chemical Marketing Reporter 245(6):SR8. Feb. 7. In 22page section titled “Intermediates ‘94–A CMR Special
Report.”
• Summary: Steroid production is based on a number of raw
materials, among them several “soysterols” (soy sterols).
The size of the world market for bulk steroids is estimated to
be $600 million, with about 50% of that ﬁgure representing
corticosteroids (primarily hydrocortisone, hydrocortisone
acetate, prednisolone, prednisolone acetate, and prednisone)
and about 40% being specialty steroids (typically used as
intermediaries for various drugs; produced on a companyto-company basis as building blocks for particular patented
drugs, they never reach the open market). Major specialty

steroids include dexamethazone and triamcinolone; this
sector may be growing at 10-12% a year. But in terms of
volume, corticosteroids make up about 75% of the bulk
steroid market.
The four major players in bulk steroid production
are Upjohn (USA), Roussel-Uclaf (France), Schering
AG (Germany), and Akzo’s Diosynth business
unit (Netherlands). These companies belong to the
Pharmaceutical Manufacturers Association (PMA).
In December 1993 Upjohn’s $60 million streamlining
of its plant in Kalamazoo, Michigan, came on line; there it
produces corticosteroids, two estrogen products (estradiol
and estradiol cypionate), and some testosterones.
Sitosterol is a byproduct of natural vitamin E, of which
Henkel is the largest maker. Last year the vitamin E market
posted a unit sales growth of 35%; as long as it stays strong,
the supply of sterols to the marketplace should be adequate.
But the entry of Archer Daniels Midland (ADM) into
production of vitamin E (expected to take place in 1995)
could raise the issue of sitosterol pricing. It is currently
priced at about $6/kg, up 50% from 1991. If prices
move over $7/kg, steroid producers will start to look for
other raw materials for steroid manufacturing. Prices for
hydrocortisone remain high, between $900 and $1,000/kg.
Unlike corticoids, the market for estrogens and
progestins is growing, driven by increasing acceptance of
estrogen replacement therapy in post-menopausal women.
“Estrogens, which fell out of favor in the mid-70s because
of cancer fears, have made a comeback... and the popularity
of estrogens is driving growth in progestins, which are being
prescribed more frequently alongside estrogens.”
The leader in consumer products, Premarin, made by
Wyeth-Ayerst Laboratories, has estimated sales of nearly
$1,000 million ($1 billion); 80-90% of these sales are in the
USA.
The market for androgens and anabolics (anabolic
steroids) fell sharply following the decision of the DEA
(Drug Enforcement Agency) to crackdown on illegal use
of anabolic steroids. The main legal producer is Organon, a
subsidiary of Akzo, in West Orange, New Jersey.
Note 1. This is the earliest document seen (Sept. 2001)
that mentions Premarin in connection with soy–although
it is not made from soy. According to a June 1998 news
report on prescription drugs in America, Premarin is the
most prescribed drug in America, with over $1 billion a
year in sales. It is used by older women for menopause and
osteoporosis.
Note 2. This is the earliest document seen (Sept. 2001)
that contains statistics about the estrogen industry and
market–even though these estrogen products are not made
from soybeans.
4639. Johannes, Kenlon. 1994. Re: Short answers to your
questions on SoyDiesel. Letter to Junji Kawasaki, The
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Institute of Energy Economics, Japan (Nippon Enerugi
Keizai Kenkyusho), Shuwa Kamiyacho Bldg., 3-13
Toramomon 4-chome, Minato-ku, Tokyo 105, Japan, Feb.
23. 2 p. + 9 p. attached articles. Typed, with signature on
letterhead. [Eng; Jap]
• Summary: Good answers to 9 questions in Kawasaki’s
letter of 20 Dec. 1993. This letter is accompanied by 9
pages of assorted documents on biodiesel in Japan. Address:
Executive Director, National SoyDiesel Development
Board, P.O. Box 104898, 1907 Williams St., Jefferson City,
Missouri 65110-4898. Phone: 1-800-841-5849.
4640. National SoyDiesel Development Board. 1994. Board
of directors and related documents. Jefferson City, Missouri.
11 p. Unpublished typescript. Feb. 28.
• Summary: (1) The states represented are: Indiana, Iowa,
Illinois, Missouri, Nebraska, Ohio, South Dakota, Michigan,
Minnesota, SC/GA/FL/TN [South Carolina, Georgia,
Florida, Tennessee, combined as one], Wisconsin. For each
state is given: One farmer representative and one staff rep.
(the latter from the state soybean board). Staff are listed at
the end.
(2) NSDB afﬁliates and associate members: NOPA, AGP
(John Campbell), USB (Industry information, research, and
staff). American Soybean Association (Research).
(3) Consultants (4) and subcontractors (6). Observers
and advisors (47).
(4) Goals. Organizational chart. FY94 Funded projects:
Research program (17 projects). Industry information (30
projects).
(5) Committees and lists for conference calls:
Executive. Board of Directors. Research committee. Industry
information committee. Monday morning contractor call.
QSSB [Qualiﬁed State Soybean Boards] executives (as of 4
Nov. 1994). Address: Jefferson City, Missouri.
4641. Agri-Book Magazine (Exeter, ONT, Canada). 1994.
Beans in Canada. 20(5):1-40. Feb.
• Summary: This entire special issue is about soybeans
in Canada, with emphasis on soybean production. The
magazine is printed with soy ink. Articles include: Inoculant
report. Northrop King on the move–for you. Soybeans,
weeds, and management. Energy and efﬁciency (No till
requires less diesel fuel [but much more herbicides]).
Soybean board report: New [industrial] uses for soybeans,
soybeans in space, the oils and fats balance (trans fatty
acids). Long on life, short on emissions (Soydiesel), Quality
control (ISO 9002–an international set of standards covering
all industries, dedicated to total quality management). Plant
breeding: Looking back and ahead. First the market (Pioneer
Hi-Bred’s Specialty Plant Products Division). Bins for beans
(on-farm storage). Far East Market can double (selling
soybeans for food uses in East Asia). Trials a think of the
past (no-till). There’s proﬁt in the coming soybean shortage.

Don’t let cyst nematodes manage you.
4642. American Biofuels Association; Information Resources
Inc. 1994. Biodiesel: A technology, performance, and
regulatory overview. Arlington, Virginia. 52 + 51 p. No
index. 28 cm. [136 ref]
• Summary: The title page states: “Prepared for the National
SoyDiesel Development Board, Jefferson City, Missouri,
with funds provided by the United Soybean Board with
national checkoff dollars.” The principal authors of this
report are William C. Holmberg and James E. Peeples.
Information Resources Inc. and the American Biofuels
Association are located in the same building in different
suites in Arlington, Virginia.
Contents: Executive summary. Introduction. Fuel
performance and characteristics: Impact on emissions,
impact on engines, fuel characteristics, commercialization,
full-cycle energy balance. Fuel speciﬁcations and policy
issues: American Society of Agricultural Engineers,
American Society for Testing & Materials, Department of
Commerce, Department of Energy, Environmental Protection
Agency, Federal Trade Commission, Internal Revenue
Service, National Conference on Weights and Measures, U.S.
Congress, overview of state issues and activities. Conclusion.
Appendices.
Although the book (unfortunately) has no real index,
one appendix is an annotated bibliography of 136 documents
related to Biodiesel, accompanied by a keyword index, title
index, and author index. It is produced from the Biodiesel
Document Database. Address: 1925 North Lynn St., Suite
1000, Arlington, Virginia 22209. Phone: 703-528-2500.
4643. National SoyDiesel Development Board. 1994.
Biodiesel information kit (Portfolio). Jefferson City,
Missouri. 14 inserts. 30 cm.
• Summary: Contains the following leaﬂets: Biodiesel: The
clear choice for clean air (8 panels, July 1993). Biodiesel
questions and answers (2 p., July 1993). Biodegradability
and toxicity information (1 p., Nov. 1993). Ozone
nonattainment areas: Air quality update as of Oct. 1992 (by
state, 2 p.). Grants for biodiesel demonstrations (1 p., July
1993). Areas affected by urban bus retroﬁt/rebuild program
(2 p., July 1993). 1993 NSDB biodiesel demonstrations
(partial list, 2 p.). New study advances biodiesel systems
(3 p., 13 Aug. 1993 news release). Biodiesel cuts city bus
emissions (of particulate matter, carbon monoxide, and
total hydrocarbons; 1 p., 1993). Biodiesel blends vs. diesel
(1 p., July 1993). Regulatory chronology (of the evolution
of stricter diesel emissions; 2 p., July 1993). Completed
research projects (as of January 1994) (2 p.). Midwest
Biofuels, Inc. Biodiesel quality speciﬁcations (1 p.).
Biodiesel–fuel facts (1 p., July 1993). Address: P.O. Box
104898, 1907 Williams St., Jefferson City, Missouri 651104898. Phone: 314-635-3893.
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4644. Alger, Douglas. 1994. City buses used in fuel
experiment. Los Angeles Times. March 7. p. 16. Metro. Santa
Clarita / Antelope Valley ed.
• Summary: Four buses in Santa Clarita’s 33-bus ﬂeet
are using a blend of 20% biodiesel [made from vegetable
oil methyl esters] and 80% regular diesel fuel as part of a
nationwide program by the National SoyDiesel Development
Board. The new fuel contributes to cleaner air and smells
better.
4645. Ferrell, John. 1994. Forgotten legacy: Henry Ford’s
vision of a sustainable future–an original environmentalist.
Ag Industrial Materials & Products (New Uses Council,
Topeka, Kansas). March. p. 4, 13. [23* endnotes]
• Summary: Reprinted from EarthSave Foundation
newsletter. 1992. Spring/Summer. p. 15-17. Contains 1 photo
of Henry Ford sitting alone and one of Ford and Robert
Boyer with the plastic car. Address: Washington, DC.
4646. Product Name: SoyClean Industrial Solvent
(Contains 99% Soy Oil).
Manufacturer’s Name: Interchem Environmental, Inc.
Manufacturer’s Address: Overland Park, Kansas.
Date of Introduction: 1994 March.
How Stored: Shelf stable.
New Product–Documentation: Ann Behling. Soybean
Digest. 1994. Mid-March. p. 20. “Soybean oil-based solvent
hits the market.” SoyClean is 100% biodegradable and
renewable. The solvent removes grease, oil, asphalt, tar,
hydrocarbons, adhesives, Styrofoam, polystyrene, paints,
and rubber compounds. It is being promoted as recyclable,
safe to handle and store, nearly odorless, non-evaporative,
non-irritating to the skin, and one-ninth as toxic as table salt.
The company hopes to sell it to automobile mechanics, farm
implement dealers, highway construction crews, etc. The
cost is approximately $6 to $8 per gallon. The product is an
offshoot of Interchem’s efforts to market SoyDiesel. A photo
shows a 1-gallon container of the product.
Interchem. 1994. Oct. “Some people don’t know beans
about solvents” (portfolio).
4647. Biodiesel Alert (Arlington, Virginia). 1994. U.S.
dependence on imported oil increases. 2(6):1. April.
• Summary: “In 1993, total imports of crude oil and reﬁned
petroleum products rose by 7.8% to 8.5 million barrels
per day. According to the American Petroleum Institute’s
January 1994 Monthly Statistical Report, imported crude and
petroleum products were 49.5% of total U.S. deliveries. The
previous record of 47.7% was set in 1977.
“The increasing demand for imported oil is due to
declining U.S. petroleum production and the fact that... miles
driven are increasing.”

4648. Bus Ride. 1994. Biodiesel offers another solution to
the alternative fuels puzzle. April.
• Summary: Photos show: (1) Lyle Howard of Bi-State
(St. Louis, Missouri). (2) A long bus with two large signs
on it: (A) One the side: “Soybean powered: This bus runs
on soybean bio-diesel.” (B) On the back: “This bus gets 50
miles per acre.” Below each sign are illustrations of many
huge soybeans.
4649. Green, Cindy. 1994. Energy is blowin’ in the
wind... and growing in soybeans. Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Crookston,
Minnesota) 3(2):3. April.
• Summary: Wind energy and soy-based diesel fuels are
sources of alternative energy that could power a generation
system to provide electricity to farms and rural communities.
Dan Juhl and Max Norris, head of AURI’s oils research
lab in Marshall, Minnesota, are proposing to test such a
biodiesel/wind energy system for the ﬁrst time anywhere.
Soy diesel is methyl soyate, a fuel made by processing
soybean oil with methyl alcohol. Costing about $2.50 per
gallon, soy diesel is used like conventional diesel fuels,
but produces much less pollution. Methyl soyate emissions
contain almost no sulfur dioxide, a precursor of acid rain.
“In the hybrid system, wind turbine generators would
produce most of the electricity, but biodiesel electrical
generators would kick in during peak usage times or when
wind output is low. The system would directly connect to a
utility’s power grid.”
4650. Hoeldtke, Deborah. 1994. A soy-based success
story. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota) 3(2):11. April.
• Summary: The story of Preference, a soy-based non-ionic
surfactant that is mixed with pesticides and made by Cenex/
Land O’Lakes. A new formula will use soybean oil soapstock
instead of soy oil. The new product is already patented.
4651. Passenger Transport. 1994. Biodiesel completes 7
million road miles. May 16.
• Summary: Describes tests in Oakland, California; St.
Louis, Missouri; Chicago, Illinois; Sioux Falls, South
Dakota; Cincinnati, Ohio. Research on biodiesel blends
ﬁnds improved lubricity. What is biodiesel? A photo shows
four men by a bus, on which is the sign “We’re not blowing
smoke.”
4652. Biodiesel Alert (Arlington, Virginia). 1994. Sunrider
expedition: Sunrider crosses Atlantic, traveling up South
American coast. 2(7):3. May.
• Summary: An update on skipper Bryan Peterson and his
biodiesel-powered boat, Sunrider.
4653. Johannes, Kenlon. 1994. Re: Your interest in U.S.
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biodiesel. Letter to M. Watanabe, Asst. Manager, Machinery
and Equipment Dep., Kajima Corp., 2-7, Motoasakusa
1-Chome, Minato-ku, Tokyo 107, Japan, June 28. 1 p. Typed,
on letterhead.
• Summary: “Biodiesel can be purchased from: ‘Interchem
Environmental, Inc., Midwest Biofuels Division, 9135
Barton, Overland Park, Kansas 66214. Contact: Gary Wilson,
Bill Ayres.’” Address: National SoyDiesel Development
Board, 1907 Williams St., P.O. Box 104898, Jefferson City,
Missouri 65110-4898.
4654. Borgelt, Steven C.; Kolb, Tamara S.; Schumacher,
Leon G. 1994. Biodiesel: World status. In: Bruce E. Dale,
ed. 1994. Liquid Fuels, Lubricants and Additives from
Biomass: Proceedings of an Alternative Energy Conference.
St. Joseph, Michigan: ASAE. viii + 191 p. See p. 67-76. Held
16-17 June 1994 at Kansas City, Missouri. [35 ref]
• Summary: A good review of the literature. Contents:
Historical perspective. Biodiesel nomenclature. Biodiesel
engine tests. Engine testing literature summary and
conclusions. A 3-page table titled “Biodiesel engine test
results” (1982-1993) has 6 columns: Investigator(s),
engine(s), fuel(s), test type or conditions, increased (vs.
diesel), decreased (vs. diesel). Eight of the tests used soybean
methyl esters. Address: 1. Asst. Prof.; 2. Graduate Research
Asst.; 3. Asst. Prof. All: Agricultural Engineering Dep., Univ.
of Missouri, Columbia, MO 65211.
4655. Doyle, Thomas E. 1994. Building materials: A market
opportunity study for the American Soybean Association.
Midland, Michigan: Omni Tech International Ltd. 76 p. June
15. No index. 28 cm.
• Summary: Section 1. Executive summary: Soybean/
newsprint decorative composites Concrete release and
curing agents. Paints and protective coatings. Section II.
Soybean/newsprint decorative composites: Summary,
situation analysis, key inﬂuences, strategic assumptions,
state of the art, recommendations, strategy. Environ, the ﬁrst
product of this type, has some very interesting properties:
It can be worked with traditional woodworking tools, it
can be glued with conventional adhesives, it is harder than
oak, it is more ﬁre resistant that wood, and it has a very
attractive appearance. However there are major obstacles to
overcome before products like Environ can command large
markets: The manufacturing cost must be lowered. The water
absorbency must be reduced. The dimensional stability must
be improved. A major building materials company with a
good reputation, existing distribution, and extensive market
experience must become involved in making and marketing
this type of product. If these obstacles are overcome, Omni
Tech can imagine a market of 200 to 250 million square feet
at a selling price of $7-9 per square foot by the and of this
century. This translates into an estimated market potential of
around $1.8 billion. Environ has a density of 3.4 pounds per

square foot. About 45% of the product is soybean based.
Section III. Concrete release and curing agents. “In the
construction industry, wet concrete is poured into forms to
make cast shapes. These forms range from small bricks to
large bridges, tunnels, and highways. Release agents are used
to release the forms from the dried concrete, while curing
agents are use to help cure the concrete.” Traditionally old,
cheap motor oil is used, but environmental regulations are
prompting the industry to switch to more environmentally
benign release agents. Omni Tech estimates the wholesale
market for a good, biodegradable water-based release agent
is 249 million lb, worth 105 million dollars. If the product
also helped to cure the surface of the concrete, its value
would increase to an estimated $200 million. The market
potential for the soy-based materials used in the water-based
release coating is estimated at 60 million pounds. A concrete
curing material would increase this to about 100 million
pounds total market potential.
Section IV. Paints and protective coatings (products
include modiﬁed alkyd resins, reactive diluents, and powder
coatings). “Vegetable oil-based alkyd resins have been the
backbone of the protective coating industry since the 1940s.
They are some of the best paints ever invented. But the
protective coatings industry is under heavy environmental
attack because its traditional oil-based paints emit volatile
organic compounds (VOC). As a result, the industry has
been working very hard at replacing traditional alkyd resin
oil-based paints with acrylic latex paints, high-solids paints,
and powder coatings... Omni Tech believes that modiﬁed soy
oil products can be used to make a number of alkyd resin,
water-borne, high solids, and powder coating paints systems.
These systems could command a market as large as 600
million pounds per year. In the period 1980 to 1992, the U.S.
Department of Commerce estimates that between 40 and 60
million pounds per year of soy oil was used to manufacture
alkyd protective coatings.” In summary, in the building
materials industry, soy-based composites (43% of the total),
concrete release and curing agents (13% of the total), and
paints and resins (44% of the total) add up to 995 million
pounds of market potential for soy-based raw materials.
Address: Omni Tech International Ltd., Midland, Michigan
48640. Phone: 517-631-3377.
4656. Goodrum, J.W.; Eitman, M.A. 1994. Development of
biodiesel fuel models. In: Bruce E. Dale, ed. 1994. Liquid
Fuels, Lubricants and Additives from Biomass: Proceedings
of an Alternative Energy Conference. St. Joseph, Michigan:
ASAE. viii + 191 p. See p. 175-83. Held 16-17 June 1994 at
Kansas City, Missouri. [11 ref]
• Summary: Contents: Introduction. Objectives. Results of
property measurements. Results for pressure atomization.
Conclusions. Address: Dep. of Biological and Agricultural
Engineering, Univ. of Georgia, Athens, Georgia.
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4657. Grabiel, Charles E. 1994. Wood adhesives: A market
opportunity study for the American Soybean Association.
Midland, Michigan: Omni Tech International Ltd. 30 p. June
15. 28 cm.
• Summary: Contents: Executive summary. Introduction.
Situation analysis. Recommendations. Strategy. Companies
and individuals interviewed.
This study of the “wood adhesives market shows that
there are several large engineered wood adhesive markets
available for two products: A water-resistant adhesive to
replace urea-formaldehyde adhesives, and a waterproof
adhesive to replace phenol-formaldehyde adhesives. The
water-resistant adhesive would be used for interior-grade
engineered woods such as particleboard, medium-density
ﬁberboard, hardwood plywood, and oriented strandboard.
The waterproof adhesive would be used in exterior-grade
engineered woods such as soft plywood and oriented
strandboard.
Omni Tech estimates that the combined market potential
for these products is currently about 3.0 billion pounds
[3,000 million pounds] at 100% solids.” This is equivalent
to about $932 million (in 1993 U.S. dollars), of which the
water-resistant adhesive market has a potential of about $272
million and the waterproof adhesive market has a potential
of about $660 million. “Oriented strandboard and medium
density ﬁberboard are the most rapidly growing segments of
the market.”
For interior uses, the volume potential for soy proteinbased glues in engineered wood is estimated to be 1.3 billion
pounds. Of this, 52% is for particleboard, 27% for oriented
strandboard, 20% for medium density ﬁberboard, and only
1% for plywood.
For exterior uses, the volume potential for soy proteinbased glues in engineered wood is estimated to be 1.7
billion pounds. Of this, 72% is for oriented strandboard, and
28% for plywood. Address: Omni Tech International Ltd.,
Midland, Michigan 48640. Phone: 517-631-3377.
4658. Mittelbach, Martin. 1994. Analytical aspects and
quality criteria for biodiesel derived from vegetable oils.
In: Bruce E. Dale, ed. 1994. Liquid Fuels, Lubricants and
Additives from Biomass: Proceedings of an Alternative
Energy Conference. St. Joseph, Michigan: ASAE. viii +
191 p. See p. 151-56. Held 16-17 June 1994 at Kansas City,
Missouri. [17 ref]
• Summary: Contents: Abstract. Introduction. Parameters
deﬁning the quality of biodiesel fuel use: Correlations
between speciﬁc parameters, water content, iodine number.
Analytical aspects: Glycerol and glycerides. Address: Assoc.
Prof., Inst. of Organic Chemistry, Karl-Franzens Univ. Graz,
Heinrichstrasse 28, A-8010 Graz, Germany.
4659. Montgomery, Richard H.; Grabiel, C.E.; Doyle, T.E.;
Unterreiner, R.W. 1994. Executive summary–Plastics, wood

adhesives, building materials: Market opportunity studies
for the American Soybean Association. Midland, Michigan:
Omni Tech International Ltd. 26 p. June 15. 28 cm.
• Summary: The potential plastics market is 5.2 billion
pounds (2.0 billion dollars), with opportunities in ﬁlm,
tableware / packaging, PVC plasticizer, and ﬁber. 75% is for
protein and 25% is for oil.
The potential market for soy protein-based glues used
for interior engineered wood is 1.3 billion pounds, with
opportunities in particle board, medium density ﬁberboard,
hardwood plywood, and oriented strandboard. The two
products are a water-resistant adhesive to replace ureaformaldehyde and a water-proof adhesive to replace phenolformaldehyde adhesives. The potential market for soy
protein-based glues used for exterior engineered wood is 1.7
billion pounds, with 72% going to oriented strandboard and
28% going to plywood.
The potential market for soybean derivatives in building
materials is 795 million pounds, divided among composites,
paints & coatings, and concrete release agents.
On pages 23-26 is a useful glossary of terms. Address:
Omni Tech International Ltd., Midland, Michigan 48640.
Phone: 517-631-3377.
4660. Schumacher, Leon G.; Fosseen, Dwayne; Goetz,
Wendel; Borgelt, Steven C.; Hires, William G. 1994. Fueling
heavy duty diesel engines with blends of soydiesel and low
sulfur diesel fuel. In: Bruce E. Dale, ed. 1994. Liquid Fuels,
Lubricants and Additives from Biomass: Proceedings of
an Alternative Energy Conference. St. Joseph, Michigan:
ASAE. viii + 191 p. See p. 166-74. Held 16-17 June 1994 at
Kansas City, Missouri. [12 ref]
• Summary: Contents: Abstract. Keywords. Introduction.
Review of literature. Purpose and objectives. Methodology.
Results. Discussion. Conclusions. Recommendations.
“The optimum blend of biodiesel and diesel fuel, based
on the trade-off of PM [particulate matter] decrease and
NOx increase was a 20/80 biodiesel / diesel fuel blend.
NOx emissions can be reduced by retarding timing while
subsequently maintaining emission reductions...” Address:
1, 4-5. Agricultural Engineering Dep., Univ. of Missouri,
Columbia, MO 65211; 2. President, Fosseen Manufacturing
and Development, Radcliff, Iowa; 3. Heavy Duty Engine
Testing, ORTECH International, Toronto, ONT, Canada L5K
1B3.
4661. Stumborg, Mark; Wong, Al; Hogan, Ed. 1994.
Hydroprocessed vegetable oils for diesel fuel improvement.
In: Bruce E. Dale, ed. 1994. Liquid Fuels, Lubricants and
Additives from Biomass: Proceedings of an Alternative
Energy Conference. St. Joseph, Michigan: ASAE. viii +
191 p. See p. 157-65. Held 16-17 June 1994 at Kansas City,
Missouri. [17 ref]
• Summary: Contents: Summary. Introduction. Vegetable oil
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sources (rapeseed, prairie canola). Canadian hydroprocessing
technology. Hydroprocessed product evaluation. Economics
of hydroprocessing. Future developments. Conclusions.
In Canada, hydroprocessing has four advantages over
esteriﬁcation. Table 1 shows area (in 1,000 ha) of oilseed
production in Canada from 1985-1992 for rapeseed / canola
(avg. 2788), ﬂaxseed (607), soybeans (454), and sunﬂower
(55). Address: 1. Agriculture Canada; 2. Arbokem Inc.; 3.
Natural Resources Canada.

then stamps it into the desired shapes. Pretty soon people
will be able to eat their plate after eating their meal.
The U.S. Navy has shown interest in Jane’s plastics.
In 1973, the International Maritime Organization (IMO), a
United Nations group, adopted a treaty to reduce pollution
from sea-going vessels. Under the treaty, most ships are
restricted since 1989 from dumping petroleum-based
plastics. Starting in 1994, the navies of IMO nations must
also comply with the treaty.

4662. Unterreiner, Robert W. 1994. Plastics: A market
opportunity study for the American Soybean Association.
Midland, Michigan: Omni Tech International Ltd. 49 p. June
15. No index. 28 cm.
• Summary: Contents: Executive summary. Introduction.
Biodegradable plastic ﬁlm. Disposable serviceware/
tableware and packaged items (such as foam plates
and dishes, foam cups, foam egg cartons, cutlery, food
containers, foam meat trays). Epoxidized soybean oil
(primary plasticizers). Fiber (soy protein ﬁber for fabrics).
Nylon 9. Companies and individuals interviewed.
“Omni Tech recommends full soybean industry
support for the plastic ﬁlm, disposable tableware/packaging
materials, and primary plasticizers. These three projects
represent large commercially viable market opportunities
whose development should be further supported.” Address:
Omni Tech International Ltd., Midland, Michigan 48640.
Phone: 517-631-3377.

4665. Biodiesel Alert (Arlington, Virginia). 1994. Farm
income to be hurt by loss of oilseed export supports. 2(9):1.
July.
• Summary: “The American Oilseed Coalition has released
a study on the effects the reductions in government assisted
exports of vegetable oils–required under the Uruguay Round
Final Agreement on Tariffs and Trade (GATT)–and the
Administration’s proposed 15% reduction in funding of the
P.L. 480 Program (which assists soybean oil exports) will
have on oilseed, vegetable oil and protein meal prices.
“According to a study, a projected decline in the price
of vegetable oil and the accompanying increase in the cost
of protein meal could result in a reduction of U.S. oilseed
producer income of more than $1.5 billion and U.S. livestock
and poultry producer income could be reduced by over $800
million annually. In addition, it could also result in farmers
switching from growing oilseed crops to subsidized program
crops, thereby increasing federal deﬁciency payments by $1
billion to $2 billion annually.
“When asked to comment on this study, Larry Diedrich,
President of the American Soybean Association (ASA), said,
‘This study further conﬁrms what ASA has known all along,
namely that soybean producers in the U.S. must ﬁnd new
uses for our commodity if our industry intends to grow into
the 21st century. ASA believes that biodiesel is one of the
most promising markets for the oil surplus we expect will
result from GATT.”

4663. Weber, J. Alan; Van Duyne, Donald L. 1994.
Macroeconomic effects of a community based biodiesel
production system. In: Bruce E. Dale, ed. 1994. Liquid
Fuels, Lubricants and Additives from Biomass: Proceedings
of an Alternative Energy Conference. St. Joseph, Michigan:
ASAE. viii + 191 p. See p. 77-84. Held 16-17 June 1994 at
Kansas City, Missouri. [6 ref]
• Summary: Contents: Abstract. Introduction. Diesel fuel
use. Community based biodiesel production. Estimated
macroeconomic effects: Value added to soybeans, potential
job and income creation, ﬁscal impact, total economic
gains. Conclusions. Contains 5 tables. Address: 1. Research
Associate; 2. Research Associate Prof., : Both: Dep. of
Agricultural Economics, Univ. of Missouri, Columbia, MO
65211.
4664. Reporter & Post (Nashua, Iowa). 1994. ISU researcher
foams at new technological breakthrough. July 13.
• Summary: Jay-lin Jane, associate professor of food science
and human nutrition at Iowa State University, has found
a way to process soy protein into foam “clamshell” food
containers and plastic cups. This is a major technological
breakthrough says Larry Johnson, professor in charge of the
Center for Crops Utilization Research where Jane has her
lab and made her discovery. First she makes a sheet of foam,

4666. Biodiesel Alert (Arlington, Virginia). 1994.
Massachusetts company announces plans for world class
biodiesel plant. 2(9):1-2. July.
• Summary: “Twin Rivers Technologies, Inc. (TRT) has
announced that it intends to convert a soap factory in Quincy,
Massachusetts, into a 100,000 ton (30 million gallons) per
year biodiesel plant. TRT (formerly Enviro Gas Systems,
Inc.) is in the process of negotiating with Procter & Gamble
(P&G) for the purchase of the soap plant, which P&G has
announced it will close at the end of the year.
“If the deal goes through, this will be the ﬁrst dedicated
biodiesel plant in the U.S., and one of the largest plants in
the world. Presently, P&G is the only U.S. manufacturer of
methyl ester used as biodiesel, a byproduct of its glycerine
production. Interchem Environmental of Overland Park,
Kansas, is currently the sole U.S. biodiesel distributor.
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“Twin Rivers plans to spend as much as $30 million to
convert the 39-acre plant into a multi-feedstock biodiesel
plant. According to Jim Ricci, president of TRT, ‘We expect
to have the plant on-line by the last quarter of 1995 or the
ﬁrst quarter of 1996, and we hope to sell about 10 million
gallons, or 1/3 of the plant’s capacity, in the ﬁrst year.”
“The plant has two 800-foot ship docks, providing deepwater access for ocean freighters and barges, rail access
(over 600 rail cars went through the facility last year), and a
tank farm with 11 tanks and 22 million gallons of capacity.
Because of the extensive tankage on site and access to
transportation, it will be possible for TRT to blend biodiesel
with petrodiesel before shipping it to the customer.”
Note: This is the earliest English-language document
seen (Oct. 2017) that uses the term “petrodiesel” to refer to
typical diesel fuel made from petroleum.
4667. Mann, Les. 1994. Wonder bean: Soy products are
everywhere. Herald (Wayne, Nebraska). Aug. 2.
• Summary: “I refuse to be surprised anymore by what new
uses researchers ﬁnd for the versatile soybean. Its the wonder
plant... Soybean breast implants won’t go down in history
as the most vile product to come from soy research. No, that
distinction must go to tofu–it is horrid tasting, gelatinous
globs of soybean curd that is commonly served as food in the
Orient.”
4668. Montgomery, Richard. 1994. New developments in
the ﬁeld of industrial utilization of soybeans (Interview).
SoyaScan Notes. Aug. 3. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Omni Tech hopes to be working with the
American Soybean Association for the next several years on
industrial uses of soybeans. They have isolated 3 basic prepolymers that ought to be made available and 6 advanced
polymers that should be made from the three for various
industrial uses. They have put together the critical chemical
and physical properties these products would have to have
in order to replace current materials. Now they are going to
try to go out and convince the industry that they ought to
build these things. It takes a lot of work to convince people
to focus on certain applications and that’s what Omni Tech
is trying to do. The company believes that soy could replace
an existing ingredient in about 30 currently-used products,
and they have catalogued what they think the strengths and
weaknesses of those products will be.
The keys to making a new soy product successful are
ﬁrst to get everybody focused on doing the same thing. Soy
ink has only 5% of the market, in part because it is more
expensive than its petroleum-based counterpart. There
are two ways to bring the price down. One is to make the
alternative more expensive (which you can do through
regulatory or legislative actions) and the other is the make
the soy product less expensive. There are four ways to help

a new product get established: Legislation, social action,
technical superiority, or economic advantage. He thinks
we have reached the point in time where society wants
certain things to happen and the regulators and legislators
are making certain things happen. We need to seize the
opportunity and take advantage of it now. They are trying to
say: “Focus on these things because, ﬁrst, soybeans can do
the job, and second, society doesn’t want the present material
used any more, or third the political-regulatory authorities
are saying ‘If you’re going to use this, you must install some
very expensive recovery equipment, etc.’”
Omni Tech has written and published 3 market studies in
this ﬁeld, each about 120 pages in length. They are: Market
Opportunities in Plastics, Market Opportunities in Wood
Adhesives, and Market Opportunities in Building Materials.
The United Soybean Board (USB) will probably allow them
to be released to the public in the next few months. Omni
Tech has also put together a summary which says, “Based on
everything we have learned, these are the products we should
be concentrating on as an industry in order to use soybeans
industrially quickly.” That is ten products sold to 30 different
applications. Three materials will require improved soy
isolates, the 4th will require an improved form of epoxydized
soy oil, and the remaining six will reactions of those
materials either with each other or with other materials. The
whole secret of success in this ﬁeld is based on chemistry.
Scientists and researchers stopped working on alkyd
resins in paints 30 years ago, but the original researchers are
still alive. If we look at plywood and oriented strandboard
and medium-density particle board, we see that soy is a
better adhesive than urea. However it sets up in the pot. They
haven’t learned how to control its use on present equipment
and no company will install new equipment. So we must
solve the problem of how to get better pot-life. When we
do that, we can move into the wood adhesive ﬁeld, which is
gigantic. Several of the key researchers in soy-based wood
adhesives, such as Lambuth and Kreibich, are still alive and
may work on this project. Address: Business Manager for
Polymers, Omni Tech International Ltd., 2715 Ashman St.,
Suite 100, Midland, Michigan 48640. Phone: 517-631-3377.
4669. National SoyDiesel Development Board. 1994.
NSDB engine testing outline. Jefferson City, Missouri. 6 p.
Unpublished typescript. Aug. 5.
• Summary: “This is a distillation of the master plan for
engine testing presented by ABA [American Biofuels
Association] at the NSDB board meeting in Kansas City,
Missouri, on July 27-29, 1994. This outline will provide
the quickest path towards certiﬁcation of biodiesel for use
in Detroit Diesel Corporation (DDC) bus engines, which
represent 86% of the bus engines affected by EPA’s Urban
Bus Retroﬁt / Rebuild Program. This program will affect
approximately 80% of all urban buses in the United States.”
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4670. Bjorhus, Jennifer. 1994. Women eager to join implant
study: Stanford ﬂooded with calls about soybean oil pouches.
San Francisco Chronicle. Aug. 9. p. A15-A16. [1 ref]
• Summary: More than 1,000 women from across America,
many reporting problems with breast implants, ﬂooded
the phone lines at Stanford University Medical Center,
anxious to enroll in a study of a new breast implant ﬁlled
with a puriﬁed soybean oil named Trilipid Z6–instead of
the traditional silicone. Most silicone-ﬁlled implants were
banned by the U.S. Food and Drug Administration (FDA)
when they were found to rupture and cause serious health
problems.
The new implant is made by a Swiss company named
LipoMatrix Inc., which is 30% owed by Collagen Corp.,
a biotechnology ﬁrm in Palo Alto, California. Lipomat
was founded by Terry Knapp, who was the chief of plastic
surgery at Stanford before moving to Switzerland to test the
new product in Europe.
Doctors plan to chose 50 women to participate in the
FDA-approved pilot study scheduled to start this fall at
Stanford and four other centers across America. With the
phones ringing non-stop since August 1, when news wire
services carried a short story about the trial, doctors say they
have not yet decided how to choose only 50 women from so
many eager to participate.
The trial is designed to test whether the new implant
ﬁlled with puriﬁed soybean oil will pose any less of an
obstruction to mammography images than implants ﬁlled
with silicone gel or salt water, which can hide surrounding
breast tissue on the X-rays.
4671. Tseng, Ming. 1994. Re: EPA’s Urban Bus Retroﬁt /
Rebuild regulations. Legislative summaries / outlines project.
Letter to Bill, Jim, and Peter, Aug. 11. 1 p. Typed.
• Summary: “I have ﬁnished summarizing / indexing 40
CFR Part 85, subpart o.” The next project is to outline “the
emissions tests described in 40 CFR Parts 86, subparts D, I
and N.” Address: ABA (American Biofuels Assoc.).
4672. ABA (American Biofuels Association). 1994. Re:
Summary of regulations. Letter to Alan Weber (NSDB),
Steve Mello (TRT), Steve Howell (Marc-IV), Tony Tesoriero
(EPA), Wendel Goetz (ORTECH), Chris Sharp (SWRI), Aug.
12. 1 p. Typed, without signature.
• Summary: “This material was prepared by the American
Biofuels Association as a General summary of EPA
requirements to meet the needs for Urban Bus Retroﬁt /
Rebuild Certiﬁcation.” The key elements are 40 CFR Parts
85 and 86, subparts O, I, N, and Appendix I f2.
4673. Leduc, Doug. 1994. Costs deter FWCS’ use of
soydiesel-fueled buses. News-Sentinel (Fort Wayne,
Indiana). Aug. 22. p. 15B.
• Summary: “Fort Wayne Community Schools won’t

be powered by soydiesel this fall.” It costs too much.
“The nearest supplier of soy-based fuel is Interchem
Environmental Co., based outside Kansas City [Kansas].”
The district would have had to pay $1.25 for the fuel, have
it shipped to the Fort Wayne area, then pay a reﬁnery to
blend it with diesel fuel. The diesel fuel now in use costs
the district, which operates 316 buses, $0.69 a gallon.
Converting the buses to soydiesel would reduce their
particulate emissions (soot) 31%, carbon monoxide (a
harmful gas) 21%, and hydrocarbons (which damage the
Earth’s ozone layer) 47%.
4674. Biodiesel Alert (Arlington, Virginia). 1994. NSDB
hires program director. 2(10):1. Aug.
• Summary: “The NSDB [National SoyDiesel Development
Board] has hired Alan Weber as program director. His duties
will include developing and managing industry information
projects, overseeing the demonstration programs and
working with state and federal regulatory agencies.
“Weber comes to the NSDB from the University of
Missouri at Columbia, where he worked as program director
in Agricultural Economics / Agricultural Engineering.”
He focused on “products such as biodiesel, made from
renewable resources.”
4675. Biodiesel Alert (Arlington, Virginia). 1994. P&G puts
biodiesel plant on market. 2(10):2. Aug.
• Summary: “Procter & Gamble has offered for sale its
Kansas City, Kansas, biodiesel plant as part of a worldwide plant consolidation program.” Biodiesel ester is not a
strategic business for the company. “Nevertheless, P&G will
continue to provide biodiesel to Interchem Environmental,
Inc., of Overland Park, Kansas. Interchem, which has an
exclusive biodiesel production agreement with P&G, is
currently the only company selling biodiesel in the United
States. Doug Pickering of Interchem says, ‘The plant sale
will have no effect on our biodiesel supply. In the future
we will get biodiesel from a [P&G] plant in Sacramento,
California.’”
Note 1. By Oct. 1994 P&G had decided not to sell this
plant (see this periodical, Oct. 1994, p. 5).
Note 2. This is the earliest document seen (Oct. 2017)
that mentions Doug Pickering in connection with Interchem
or biodiesel.
4676. Biodiesel Alert (Arlington, Virginia). 1994. World class
biodiesel plant to be built in U.K. 2(10):4. Aug.
• Summary: “Cargill is joining with the United Oilseeds
Marketing cooperative to build a 100,000 ton (30 million
gallon) per year biodiesel plant in Great Britain. The plant
will be in place by the 1995 rapeseed harvest,...”
4677. Tseng, Ming. 1994. Georgia biodiesel study review.
Letter to Jim Dufﬁeld, USDA, Sept. 26. Copy to Jim Gay
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at NBB (National Biodiesel Board). 4 p. Typed, without
signature.
• Summary: A review of the thesis titled “A Comparative
Economic Analysis of Biodiesel for Transit Bus Systems.”
“Soybeans are rowcrops, which are quite destructive
to the soil as a carbon sink. Most soybean farmers in the
United States today do not practice conservation tillage, so
growth of soybeans as a feedstock actually contributes to soil
erosion, hence damage top the carbon sink.” Address: ABA
(American Biofuels Assoc.).
4678. Archer Daniels Midland Co. 1994. Annual report. P.O.
Box 1470, Decatur, IL 62525. 42 p. Sept.
• Summary: Net sales and other operating income for 1994
(year ended June 30) were $11,374 million, up 15.9%
from 1993. Net earnings for 1994 were $484.1 million,
down 14.8% from 1993. Shareholders’ equity (net worth)
is $5,045 million, up 3.3% from 1993. Net earnings per
common share: $1.40, down 11.4% from 1993. Number of
shareholders: 33,940.
ADM’s decline in proﬁts was due largely to the great
Midwestern ﬂood of 1993 and rise in corn costs. Today ADM
has 165 operating plants, 300 grain elevators, 2,000 barges,
and 10,000 railroad cars. On any given day, together with
afﬁliates in Europe, the company has 100 cargo ships on the
high seas.
ADM Began processing corn in 1971, with a single
wet-milling plant that had an annual processing capacity of
104,000 tons. Today ADM has an annual wet and dry corn
processing capacity of 14.2 million tons. Corn is the origin
of ADM’s river of dextrose, from which is made HFCS,
sorbitol, cornstarch, and ethanol. It is fermented to yield
lysine, threonine, lactic acid, citric acid, and MSG. New
products from corn fermentation scheduled for production by
ADM in late 1994 include xanthan gum (a high-performance
stabilizer is syrups, salad dressings, etc.), tryptophan, and
vitamin C.
In recent years the U.S. government “has been providing
strong incentives for farmers to grow more corn and fewer
soybeans, thus turning the oilseed growing business over
to Canada, Brazil, Argentina, India and the European
Union (EU)–all while U.S. acreage shrank by 10 million
acres... Consumers all over the world got a major setback
when trade negotiators in Paris sat around a shiny table
quarreling over which one should take the biggest cut in
the production of oilseeds. The result was that the United
States gave up its policy of being competitive in world
markets for vegetable oil and the EU agreed to drastically
reduce oilseed production. French farmers, proud of their
productivity, protested.” Many countries are in dire need of
more cooking oil. “It was agreed that Europe would ﬁrst idle
several million acres and then be allowed to produce oilseeds
on those acres for industrial purposes only. The result is
obscene. The EU is requiring processors to take perfectly

good cooking oil worth $1.65 a gallon and turn it into diesel
fuel worth perhaps 40 cents.
A sidebar on p. 13 gives ADM’s views opposing the
U.S. government’s efforts to reduce the amount of cropland,
mainly to reduce surpluses but also for soil conservation.
A graph shows that world oilseed acreage has risen
dramatically since 1967, while that in the USA rose slowly
from 1967 to 1982, then fell thereafter.
NutriBev is a new milk alternative made largely from
soy protein isolates and concentrates; it has the same
nutritional value as milk but can be produced free of lactose.
The Harvest Burger plant is being greatly expanded to
meet the product’s rapid growth in sales. “The USDA’s
new school lunch regulations will soon make it possible
for school districts to be reimbursed for using 100% soy
products such as Harvest Burger. In addition, schools will
be required to reduce average fat levels in meals. A number
of fat-reduced products contain ADM soy isolates. ADM’s
soy products are thus well positioned as extenders or a standalone products. Before the new regulations were announced,
ADM provided testimony on the beneﬁts of soy protein at a
number of USDA hearings. We have put increased emphasis
on increased soy protein research. We are also isolating some
of the components in soy that are said by many scientists
to inhibit cancer and some types of diabetes.” A half-page
color photo shows the Green Giant Harvest Burger and its
package. A new lecithin plant was fully integrated into the
existing oil reﬁnery at Europoort, Netherlands, increasing
efﬁciency substantially.
Pages 16-18 discuss ADM’s worldwide procurement
network and its unique partnership with A.C. Topfer.
Page 41 shows the ofﬁcers of ADM’s subsidiaries
and divisions: David H. Swanson is chairman of Premiere
Agri-Technologies, Inc. Larry H. Cunningham is president
of ADM Protein Specialties Division. John R. Mahlich is
managing director of The British Arkady Co., Ltd.
Update: March 1995. The Republican congress is now
downsizing the U.S. government and trying to balance the
federal budget. Yet ADM is quite dependent on government
subsidies, especially for their most proﬁtable products such
as ethanol and PL-480 food products. How vulnerable does
this make ADM, which is the largest manufacturer of ethyl
alcohol in the world? One cannot tell from reading ADM’s
annual report. Address: Decatur, Illinois.
4679. Hayes, Keri. 1994. Industrial uses for soya cropping
up at CCUR. Bluebook Update (Bar Harbor, Maine) 1(3):3.
July/Sept.
• Summary: Dr. Lawrence A. Johnson, Professor-In-Charge
of the Center for Crops Utilization Research (CCUR) at
Iowa State University, believes that the opportunity for major
advances in the utilization of soybeans and other agricultural
products rests in industrial processes. Promising new
products which the center is studying include soy plastics,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1636
soy adhesives, soy diesel, and soy ink. CCUR was originally
established in 1984 as the ISU Food Crops Processing
Research Center, then renamed in 1988.
Soy ink and soy diesel are already sold as commercial
products. For example, soy ink was developed in 1985
by the Newspaper Association of America and ﬁrst used
commercially in 1987 by The Gazette in Cedar Rapids,
Iowa. Dr. Johnson believes that soy plastics have great
potential because they have environmental beneﬁts over
petroleum-based plastics and because of the increasing
cost of petroleum relative to agricultural costs. One photo
(p. 3) shows soy-based plastic being extruded at CCUR by
Tim Babcock and a graduate student. Another (p. 1) shows
Deland Myers and Monlin Kuo of CCUR examining a sheet
of chipboard made with soy-based adhesive.
4680. Osho, S.M. 1994. The role of research in the
development of soybean based small and medium food
enterprises scale. Paper presented at the Small and Medium
Scale Agro-food Enterprises Seminar. 34 p. Held 12-14 Sept.
1994 at Dakar, Senegal.
• Summary: “Abstract: Protein deﬁciency is still a major
problem in Africa particularly among the low income group.
Soybean has the potential for alleviating malnutrition in
African diets via soybean based industries. The paper
discusses the role of soybeans in the development of
soybean based small and medium scale food enterprises in
Nigeria. The IDRC funded soybean utilization project jointly
implemented by IITA and National Institutes in Nigeria has
been successful through research extension activities, in
developing several food uses for soybean and disseminating
these technologies to industries. Several people have
received training on soybean technologies and over ﬁfty
industries are processing soybean into weaning foods,
breakfast cereal, extruded products, fermented soybean
products, soybean soups and condiments. The success of
the soybean project is based on dissemination of developed
technologies on soybean.”
Contents: Introduction: Research for development.
The role of International Institute of Tropical Agriculture
(IITA) in international agriculture research (It was founded
in 1976 at Ibadan): Soybean research at IITA as it focuses
on nutrition in Africa, nutritional value of soybeans, soybean
processing, utilization, and dissemination model (product
development research, training and extension activities,
assessment of impact), development of household and small
scale processing technologies, soybean food options and
technology (soybean beverages and ice cream, soybean based
baby foods and breakfast cereals, defatted cake processing
and soybean oil extraction using mechanical screw press
technology: IITA concept, extrusion cooking: IITA concept,
other advantages of extrusion processing). Impact of soybean
utilization project: Constraints in research, policies and
programmes that affect soybean research at IITA. Conclusion

(“The future of soybean looks bright in Africa”).
Selected tables show: (3) Yield and quality of soy oil as
affected by processing temperature. (4) Nutrient composition
of selected soy ﬂours from the extruder and the screw press.
Defatted and full fat; four types.
(6) Forty nine soybean products that are being processed
and marketed by companies in Nigeria (Feb. 1994). The soy
percentage of the product is given in parentheses. In Lagos:
Betamarks, Soybean ﬂours (100%). Farina, Soy beverages
(100%). Lisabi Foods, Soy custard (30%). Smallette, Sogi
(30%). Glaxo Nigeria, “Babeena” baby food (30%). Nestle
Foods, “Nutrend” baby food and “Golden Morn” breakfast
food (each 30%). Cadbury Nigeria, “Dash” candles (10%).
Morrison Ltd., Extruded products (100%). Goodings Health
Goods, “Nutrela” texturized vegetable protein (100%). Niger
Dock, Soymilk (100%). Al-Bahamas, Baba Ogi (30%).
Odichie Bakery, Soybread (10%). Pﬁzer Nigeria Ltd.,
Livestock feed (30%). Buckingham Ltd., Mama Joy baby
food (30%). Cocoa Industries, Chocolate bar (10%). Green
Source Nigeria Ltd., High protein cake (100%). Golden
Compass Foundation, Babyfood (100%). CAPL, High
protein cake (10%). NAINTO Ltd., Soymilk (10%).
In Oyo: DLOB, Soy oil / High protein cake (100%).
Milkman, Soy milk (100%). Oja Farms, Soy oil / High
protein cake / Casasoy (30%). Uncle Segun Food Proc.
& Preserv. Co., Soy powder (100%). Jomartex, Soy milk
(100%). Deagbo Industries, Soyvita (beverages) (100%).
Tella Food Industries, Soymilk (100%). Orman Industries
Co. Ld., Extruded full-fat soy, Defatted soycake (100%).
Morgan, Soyﬂour (100%). Alphatec, Soyoil & Livestock
feed (100%). Florets Ltd., Soyﬂour / Babyfood (100%). Vita
soy, Soymilk (100%). Dare foods, Soyﬂour (100%). Sarah
Farms, Soyﬂour (100%). Benny Commercial Co. Ltd., High
protein cake (100%).
In other locations in Nigeria: Kofa Agric. Venture
(Kawara), Soy oil / High protein cake (100%). Taraku Oil
Mills (Benue), Soy oil / High protein cake (100%). Funta
Oil Mills (Kaduna), Soy oil / High protein cake (100%).
Imo Health Foods (Imo), Soy beverages (100%). Tuns Oil
(Osun), Soy oil / High protein cake, Extruded products
(100%). Akiibiti Farms (Ondo), Extruded products (100%).
Jof Ideal Family Farm (Ondo), Vegetable oil (100%).
Termitope Biscuit Industry Ltd. (Ogun), Soybiscuit (10%),
Baby food (30%). Rainbow Manufacturing Industries
(Ogun), Soyﬂour / High protein cake (100%). Babs Ventures
(Ondo), Soymilk / Cassory (100%). Parakletos Co. Ltd.
(Osun), Soyﬂour / Baby food (100%). IBOL (Osun), High
protein cake (100%). Oyalemi Farm (Ondo), Soy vegetable
oil (100%). Women’s Group (Jos), Soyﬂour (100%). Golden
Oil Industry (Anambra), Soy oil / Cake (100%).
(7) Summary of number of markets and retail outlets
for soybean and products in Ibadan, Nigeria (1987 to 1994).
The survey was conducted in January of each year. In Jan.
1987, 2 markets and 4 retailers were selling soy. Soybeans
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cost 1.50 Naira per kg; only soybeans (seeds) were sold. In
Jan. 1990, 19 markets and 419 retailers were selling soy.
Soybeans cost 4.25 Naira per kg; soybeans (seeds) and soy
ﬂour were sold. In Jan. 1994, 64 markets and 1,017 retailers
were selling soy. Soybeans cost 20.00 Naira per kg; soybeans
(seeds) and soy ﬂour were sold.
Figures show: (1) Comparative prices of selected
commodities that are sources of protein in Nigeria (19871994). Soybeans are by far the least expensive source of
protein and milk powder is by far the most expensive.
Inﬂation increased dramatically after 1990. (2) Schematic
diagram of commercial soymilk production (UHT and
aseptic). (3) Schematic diagram of soybean processing by
extrusion / expelling.
(5) Processing of soybeans and cereals by dry extrusion.
Includes full fat soy ﬂour and snack foods. (6) Number of
indigenous soy processing companies in Nigeria (19871994). The number increased from about 2 in 1987 to about
22 in 1991 to about 52 in 1994.
Soymilk yoghurt and frozen soy lollies (ice cream on a
stick) are sold commercially in Nigeria. Six companies are
involved in soy beverages. About 7 large-scale companies
and several small ones in Nigeria are using soybean as part
of the raw material in the manufacture of baby foods and
breakfast cereals (p. 13). Address: PhD, Food Technologist
& Coordinator, Soybean Utilization Project, International
Inst. of Tropical Agriculture, Oyo Road, PMB 5320, Ibadan,
Nigeria.
4681. Gallagher, Matthew. 1994. Oils, fats & waxes: Soy
processors eye chemicals. Chemical Marketing Reporter.
Oct. 17.
• Summary: The United Soybean Board (USB) is pursuing
research into expanding the use of industrial soy products
into environmentally troubled industries, including those
being forced to comply with VOC [volatile organic
compounds, as from evaporating hydrocarbon solvents]
emission standards and other environmental regulations. The
project is headed by Dick Montgomery, business manager
of Omni Tech International Ltd. of Midland, Michigan. By
systematically questioning some 40 executives in R&D
and marketing, Omni Tech found 10 materials with 27
applications that appear to have market potential. All ten
require only four soy-based precursor materials. Three of the
four are based on further modiﬁcation of soy protein isolates,
and the fourth is based on modiﬁcation of soy oil. Soy-based
wood adhesives and thermoplastic compounds are products
most likely to succeed ﬁrst commercially. The Environmental
Protection Agency (EPA) is said to be trying to persuade the
wood adhesives industry to ﬁnd alternatives to adhesives
that contain formaldehyde. Adhesives based on soy protein
greatly reduce the amount of VOCs emitted during wood
composite manufacturing, and the amount of formaldehyde
gas released as traditional adhesives break down.

Soy protein-based thermoplastic extrusion and injection
molding compounds are still in their infancy and well below
the plastic industry’s standards, but USB is working on
improving them.
In Jan. 1995 municipalities will have to choose an
alternative fuel program to meet EPA’s scheduled ﬂeet
emission requirements. Soy Diesel looks like a good
candidate.
4682. Johannes, Kenlon. 1994. Re: Uses for methyl esters,
glycerol. Letter to all interested parties, Oct. 17. 3 p. Typed,
with initials on letterhead.
• Summary: This is an expanded version (to include
glycerol) of a similar letter of 16 Dec. 1993 from James
Thompson to Kenlon Johannes. The ﬁrst two paragraphs of
this letter are identical to the earlier letter. Then: “Besides
uses as a diesel, methyl esters are used directly in: Aluminum
rolling, as an asphalt release agent, and as a synthetic
ﬂavoring in foods.
Glycerol has literally thousands of uses. “However those
are in constant ﬂux as new technologies are adapted. Here is
an overview of the most common uses.
“Foods and beverages: Glycerol is used to moisten,
sweeten and preserve foods and drinks. Examples: Soft
drinks; Candies; Cakes; Casings for meats and cheese; and
Dry pet foods.
“Drugs: Glycerol is one of the most widely used
ingredients in drugs and pharmaceuticals. Uses include:
Capsules; Suppositories; Ear infection remedies; Anesthetics;
Cough remedies; Lozenges; Gargles; As an emollient
for skin medications; and as a vehicle for antibiotics and
antiseptics.
“Cosmetics and toiletries: Because glycerol is nontoxic,
non-irritating and odorless, it is used as a moisturizing agent
(or humectant) and emollient (softening agent) for cosmetics
and toiletries, including: Toothpaste; Skin creams and
lotions; Pre-shaving lotions; Deodorants; Make up; Lipstick;
and Mascara.
“Tobacco: Glycerol keeps tobacco moist and soft to
prevent breaking and crumbling during processing; it also
adds ﬂavor to chewing and pipe tobaccos. Glycerol also is
used to manufacture cigarette ﬁlter tips.
“Paper and printing: Glycerol is used to soften and
reduce shrinkage during paper manufacturing. Related uses:
Grease-proof paper; Food wrappers; and To manufacture
printing ink.
“Textiles: Glycerol is used to size and soften yarn and
fabric and to lubricate many kinds of ﬁbers in spinning,
knitting and weaving operations.
“Other common uses: As a lubricant for food processing
machinery; To manufacture resin coatings; To add ﬂexibility
to rubber and plastic; As a building block in manufacturing
ﬂexible foams; To manufacture dynamite; and To create a
component used in radios and neon lights.
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“Glycerol is a highly versatile product that constantly
is applied in new ways. Please do not hesitate to call us if
you need further information.” Address: National SoyDiesel
Development Board, 1907 Williams St., P.O. Box 104898,
Jefferson City, Missouri 65110-4898. Phone: (314) 635-3893
or (800) 841-5849 or Fax (314) 635-7913.
4683. USA Today. 1994. 1,000 uses for versatile “miracle
crop” of the ‘90s. Oct. 21. *
• Summary: This year’s soybean crop has set a new USA
record of more than 2 billion bushels, making soybeans
America’s No. 3 harvested crop behind corn and wheat–a
$12 billion industry. Over half of the crop is exported.
Soybeans are used to make environmentally safe products
such as soy diesel fuel, soy ink, and soy adhesives. Soy
protein can be used to make plastics “and can help prevent
certain types of cancer.”
4684. Biodiesel Alert (Arlington, Virginia). 1994. NSDB
changes its name, elects ofﬁcers. 2(12):4. Oct.
• Summary: “At the NSDB Board meeting in St. Louis,
Missouri, on September 12-13, the Board voted to change its
name to the National Biodiesel Board (NBB). ‘The broader
emphasis reﬂected in our new name will help advance the
commercialization of biodiesel to the next critical stage,’
commented Executive Director Kenlon Johannes. In
addition, ofﬁcers were elected for ﬁscal year 1995. They are
as follows: President, Gary Ellington; Vice President, Jim
Gay; Secretary, Jack Fisher; and Treasurer, Neil Clark.”
4685. Product Name: Bean-e-Doo (Industrial Strength
Solvent).
Manufacturer’s Name: Franmar Chemical.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1994 October.
Ingredients: Incl. soy methyl ester.
New Product–Documentation: Talk with Frank Sliney
(owner) then with Mark Henneberry (director of sales
and marketing). 1996. Sept. 16. Mark describes each of
the company’s soy products and gives the year and month
of introduction. This is an industrial strength solvent in
liquid form. Each of the industrial soy products made
by this company is not harmful to human health and is
environmentally friendly, with low VOCs.
4686. Frazeur, Andrea. 1994. Destiny comes of age at Cenex/
Land O’Lakes. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Crookston, Minnesota) 3(4):2, 6.
Oct.
• Summary: Destiny is the name of a methylated soy
surfactant product developed by AURI oil scientist Dr.
Hemendra Basu.

4687. Interchem Environmental, Inc. 1994. Some people
don’t know beans about solvents (Portfolio). 9135 Barton
St., Overland Park, KS 66214. Four inserts. Oct. 30 cm.
• Summary: The four pages of inserts present information
about SoyClean Industrial Solvent: (1) Advantages,
biodegradability and toxicity, technical information. (2)
Material safety: Data sheet. (3) Order form for sample kits.
(4) Color promotional leaﬂet: 100% percent biodegradable,
recyclable. “Finally an environmentally-safe, industrial
strength solvent made from renewable resources. Removes
grease, oil, asphalt, tar, hydrocarbons, adhesives, styrofoam,
polystyrene, paints and rubber compounds.” Address:
Overland Park, Kansas. Phone: (193) 599-0800.
4688. Gavett, Earle E. 1994. Re: Status of biofuels projects
in Europe. Letter to Kenlon Johannes, NBB, Nov. 7. 11 p.
Typed, with signature on letterhead.
• Summary: A letter plus two documents on many subjects:
(1) Bio-Diesel: Vegetable fuels energy source. Biography
of Gavett, former Director, Ofﬁce of Energy, USDA (2 p.).
Paper (1991) titled “Alternative diesel fuel from oilseeds,”
by Gavett (8 p.). Address: Consultant to National Biodiesel
Board (NBB), 2608 Bowling Green Drive, Vienna, Virginia
22180.
4689. Helton, Jason. 1994. Re: Next meeting of Bioenergy
Working Group. Letter to members of Missouri’s Bioenergy
Working Group, Nov. 9. 4 p. Typed, with signature on
letterhead.
• Summary: Gives the tentative agenda for the next meeting.
Don Van Dyne, of Univ. of Missouri–Columbia, is a member
of the group representing SoyDiesel interests. At the last
meeting, the minutes of which are attached, he “gave a
biodiesel slide presentation” with information gathered from
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a community scale, farmer co-op biodiesel plant in Europe.
Don also discussed the biodiesel movement in Missouri.
Address: Missouri Environmental Improvement and Energy
Resources Authority (EIERA), Jefferson City, Missouri.
4690. Tseng, Ming. 1994. Biodiesel analysis survey. Letter
to Potential biodiesel testing labs, Nov. 15. 17 p. Typed,
without signature.
• Summary: “Currently, up to 20 million gallons per year of
biodiesel production is contracted for on a demand basis.” It
is now necessary to identify laboratories which are capable
of analyzing the quality of that fuel [and esters] using ASTM
protocols. A list of potential labs (with addresses and phone
numbers) in included. Address: ABA (American Biofuels
Assoc.).
4691. ASA Today (St. Louis, Missouri). 1994-2004. Serial/
periodical. St. Louis, Missouri: American Soybean Assoc.
Frequency: Monthly. Vol. 1, No. 1 Nov. 1994. Vol. 10, No.
10 Sept. 2004. [Eng]
• Summary: A glossy, color, 8-page newsletter for ASA
members describing the association’s current and long term
activities. Printed with soy ink. It started publication with
4 colors (light blue, purple, black and red), then changed to
full color in Oct/Nov. 1997. Address: 540 Maryville Centre
Drive, Suite 390, P.O. Box 419200, St. Louis, MO 631419200.
4692. National Biodiesel Foundation. 1994. Board of
directors meeting: Minutes. Jefferson City, Missouri. 3 p.
Unpublished typescript. Nov. 30.
• Summary: The meeting was held at the Washington
Marriott Hotel, Washington, DC. It was called to order
at 6:40 a.m. by Gary Ellington. “Ellington indicated that
the Articles of Incorporation of the National Biodiesel
Foundation (NBF) had been signed last week and is [sic]
being submitted to the Iowa Secretary of State’s ofﬁce for
ﬁling. Ellington reported that he, Jim Gay, Neil Clark and
Jack Fischer signed the Articles and, therefore, are the only
members of the NBF at this time.
[Kenlon] “Johannes gave an overview and provided
background information on the foundation. He noted that the
NBF will be classiﬁed as a 501(c)3, which is an educational
body only. USB has assisted in the effort to form the
Foundation.” Directors were nominated and accepted; their
names are given. NBB and NBF are separate, independent
entities.
Note: NBF was formed on 22 Nov. 1994 as the
fundraising arm of the National Biodiesel Board (NBB).
Address: Jefferson City, Missouri.
4693. Krizmanic, Judy. 1994. All in favor, say soy.
Vegetarian Times. Nov. p. 21.
• Summary: The Vegetable Ink Printing Act (H.R. 1595)

would require all government documents to be printed
with soy ink, instead of the usual petroleum derived kind.
The measure was unanimously passed by the Senate last
year. Presently about 20% of the documents printed by the
Government Printing Ofﬁce (GPO) are printed using soy ink.
4694. United Soybean Board. 1994. Precursors: For the
manufacture of soy protein-based thermoplastic compounds.
USB 100–Soy protein isolates (Brochure). Chesterﬁeld,
Missouri. 4 p. 28 cm.
• Summary: Potential products include plastic ﬁlms,
disposable knives, forks and spoons, foamed serviceware
[such plates and trays] and packaging, and soy protein
plastic resins. These should be recyclable, biodegradable, or
reusable. Address: Chesterﬁeld, Missouri.
4695. United Soybean Board. 1994. Precursors: For
the manufacture of soy protein-based engineered wood
adhesives. USB 200 and 300–Soy protein isolates
(Brochure). Chesterﬁeld, Missouri. 4 p. 28 cm.
• Summary: These adhesives would be used to make
engineered wood composites, such as particle board,
medium-density ﬁberboard, oriented strandboard (OSB), and
plywood. Address: Chesterﬁeld, Missouri.
4696. United Soybean Board. 1994. Precursors: For the
manufacture of soy oil-based ﬂexible PVC resin plasticizers.
USB 400–Soy oil derivatives (Brochure). Chesterﬁeld,
Missouri. 4 p. 28 cm.
• Summary: Flexible polyvinylchloride (PVC) resins are
universally accepted as standard materials for consumer and
industrial use. In 1992 the USA alone consumed an estimated
4,200 million lb of ﬂexible PVC compounded resins. In order
to manufacture ﬂexible PVC, plasticizers must be added.
Dioctyl phthalate (DOP) is the major primary plasticizer
used, however DOP is volatile, and migrates to materials
placed in contact with it. Epoxidized soybean oil (ESO) is
the major secondary plasticizer used in the manufacture of
ﬂexible PVC resins. Of the 4,200 million pounds of resin,
about 1,300 million pounds was monomeric plasticizer.
Another 120 million pounds was epoxy plasticizer, the
major type of which was epoxidized soybean oil. Address:
Chesterﬁeld, Missouri.
4697. Biodiesel Report (Jefferson City, Missouri). 1994.
Serial/periodical. Jefferson City, Missouri: National
Biodiesel Board. Published 10 times a year.
• Summary: Formerly titled Biodiesel Alert (Arlington,
Virginia). Subsequent title: Biodiesel Bulletin (from 5 Feb.
1999). This “News Source for the Biodiesel Industry” is a
trade periodical published under contract to the National
Biodiesel Board. It is funded by the United Soybean Board.
Letter (e-mail) from Kenlon Johannes, former head
of NSDB. 2007. April 16. “As I recall, Bill Holmberg
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(American Biofuels Association) was let go as a contractor
for NSDB in 1994 and the Kansas City ofﬁce of the public
relations ﬁrm Fleishman-Hillard began publishing the
Biodiesel Report under contract. Rich Thaemert, who I
believe is still at the Kansas City ofﬁce, was heavily involved
in the early biodiesel educational effort. Also I think he is
now the overall manager of the ofﬁce.” Address: P.O. Box
104898, 1907 Williams Street, Jefferson City, Missouri
65110-4898. Phone: (314) 635-3893 or 1-800-769-3437.
4698. Biodiesel Report (NBB, Jefferson City, Missouri).
1994. Regulatory news: Iowa’s value-added legislation bodes
well for biodiesel commercialization. Dec. p. 2.
• Summary: A new Iowa law “calls for cooperation among
the state’s Department of Agriculture, Department of
Economic Development, and state commodity groups.”
“The venture, called the Ofﬁce of Renewable Fuels and CoProducts, was created by legislation ratiﬁed last spring and is
designed to support biodiesel...”
4699. Biodiesel Report (NBB, Jefferson City, Missouri).
1994. St. Louis earns Clean Cities status. Dec. p. 2.
• Summary: “The U.S. Department of Energy designated
the St. Louis region as a ‘Clean City’ during an awards
ceremony Nov. 18 in downtown St. Louis. The National
Biodiesel Board is participating in the St. Louis Regional
Clean Cities Program by offering assistance to ﬂeet
managers interested in using biodiesel blends.”
4700. Buswell, John A.; Chang, Shu-ting. 1994. Biomass and
extracellular hydrolytic enzyme production by six mushroom
species grown on soybean waste. Biotechnology Letters
16(12):1317-22. Dec. [10 ref]
• Summary: Soybean waste [probably okara, the ﬁbrous
residue from making soymilk or tofu] is a good substrate for
producing biomass and edible mushrooms. In this process the
soybean waste can be converted into value-added products.
Traditionally, edible mushrooms are grown on
“composted lignocellulosic waste. The resulting mushrooms
contained both high quality protein and delicious ﬂavor and
texture.” Address: Dep. of Biology, The Chinese Univ. of
Hong Kong, Shatin, New Territories, Hong Kong.

4701. Holin, Fae. 1994. Chemical-free plant markets organic
soybeans. Soybean Digest. Dec. p. 22. In “New Uses Digest”
section.
• Summary: Agronico, a small oilseed processing company
in southeastern Minnesota, claims to be the only one in
America using a chemical-free cold process to extract oil
from soybeans. Started by former commodity trader Mike
Vincent, the company operates a converted 6,000-square-foot
machine shed on a farm near Le Center, Minnesota. During
1993, Agronico processed 30,000 bushels of soybeans and
sold $400,000 worth of soy ﬂour, meal, and oil. About 30%
of the company’s products are made from organically-grown
soybeans. Vincent hopes to increase that to 50%. He buys
organic soybeans wherever he can, but his best source is
farmers in Minnesota.
Soy ﬂour and meal are sold to the health food industry
to be used in soymilk powder and specialty foods, including
desserts and drink mixes. About 80% of the soy oil is sold to
local hog farmers, who mix it with commercial feed to keep
barn dust down and add nutrients. The remaining 20% is sold
to food processing plants.
By next summer, Vincent hopes to build a
20,000-square-foot processing plant in Le Center. His goal is
to reach $10 million in annual sales within 5 years.
4702. Johannes, Kenlon. 1994. From the publisher: A new
look and a new name. Biodiesel Report (NBB, Jefferson City,
Missouri). Dec. p. 1.
• Summary: Welcome to Biodiesel Report, which replaces
Biodiesel Alert as “your source for news about the biodiesel
industry.” “Our new report’s debut coincides with another
signiﬁcant change at the National SoyDiesel Development
Board. NSDB has changed its name to the National Biodiesel
Board. Although the board continues to receive funding from
the United Soybean Board through the national checkoff, the
name change reﬂects our dedication to working with a broad
range of feedstock providers.” Address: Executive Director,
National Biodiesel Board.
4703. Kohn, Florrie. 1994. Printers ‘go green’ with soy inks.
Soybean Digest. Dec. p. 28. In “New Uses Digest” section.
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• Summary: Use of printing inks made from soy oil has
skyrocketed to more than 44 million lb/year. Demand
for soybeans to satisfy this market has jumped from
9,000 bushels in 1987, to more than 4 million bushels in
1993. According to Jo Patterson of the National Soy Ink
Information Center in West Des Moines, Iowa, about 90 to
95% of all daily newspapers use soy inks for color and onefourth of the estimated 50,000 commercial printers use it
regularly. Patterson estimates that soy ink holds 10% of the
market for printing inks.
4704. Kohn, Florrie. 1994. Lubricants for lawn mowers.
Soybean Digest. Dec. p. 29. In “New Uses Digest” section.
• Summary: Researchers at the University of Kentucky
are exploring the potential of soybean oil to lubricate twoand four-cycle engines, such as those used to power lawn
mowers. When disposing of waste oils, soy oil is easier on
the environment than petroleum-based oils.
4705. Lane, Mick. 1994. SoyDiesel: Promising new market
for soy oil. Soybean Digest. Dec. p. 27. In “New Uses
Digest” section.
• Summary: “Biodiesel has the potential to become the
largest single use for soybean oil in the U.S.” according
to Kenlon Johannes, executive director of the National
Biodiesel Board (formerly the National SoyDiesel
Development Board), in Jefferson City, Missouri.
Note: This is the earliest document seen (Oct. 2017) that
mentions the National Biodiesel Board (NBB).
4706. Soybean Digest. 1994. Environ builds more soybean
demand. Dec. p. 23. In “New Uses Digest” section.
• Summary: Introduced last year, Environ is a building
material made from soybean ﬂour and shredded newspapers.
It was developed by Phenix Biocomposites, and it is
now available through the nationwide network of Phenix
distributors. Recently the product was greatly improved. It is
priced comparatively with exotic hardwoods like teak.
4707. Soybean Digest. 1994. New Uses Digest: New uses
create new markets. Dec. p. 17-27.
• Summary: This is both a cover story and a special
supplement section in the December 1994 corn/soybean
issue of Soybean Digest. A color photo on the cover shows
containers labeled ethanol (from corn), Soydiesel, adhesives,
and printing inks, plus 4 blocks of material labeled building
materials; in the background are piles of soybeans and
corn. An editorial by Syl Marking, titled “New uses expand
demand,” notes that “Our cover is deﬁnitely non-traditional
for Soybean Digest. But it depicts the exciting ﬁeld of new
uses for both corn and soybeans.” In the special section
are articles on the major industrial uses of soybeans and a
rare article in which Soybean Digest speaks positively of
soyfoods.

4708. American Biofuels Association. 1994. The biodiesel
industry in the United States: An industry on the move
(Brochure). Arlington, Virginia. 16 p. 26 cm.
• Summary: Contents: For more information contact. Three
years ago, biodiesel was almost unheard of in the United
States–but look at us now! What is biodiesel? Recognition
of biodiesel. The research effort. The international scene
(“Currently, France has the largest biodiesel production
capacity in the world”). Regulatory issues. Market creation
& commercialization. Address: 1925 N. Lynn St., Suite
1050, Arlington, Virginia 22209.
4709. Baumel, C. Philip; Johnson, Lawrence; Greiner, Carol
A. eds. 1994. Identifying new industrial uses for soybean
protein. Iowa Agriculture and Home Economics Experiment
Station, Iowa State University, Special Report No. 95. 82 p.
No index. 28 cm.
• Summary: Contents: Executive summary. Industrial uses of
soy protein: A history, by Deland Myers. What soy proteins
can offer for industrial uses, by Khee C. Rhee. Work group
reports and recommendations: (1) Polymers group report, by
Lawrence Johnson; (2) Construction materials group report,
by James Patterson and Chris Schilling; (3) Other products
group report, by Deland Myers. Directory of participants.
History: “The major use of commercial soy protein
products today is in animal feeds. Before World War II, soy
protein was used in a variety of industrial products until
it was replaced by less expensive, superior-performing
petrochemicals. Some of these early products included:
plastics, wood adhesives, ﬁre foams, paper coatings, and
water-based paints. There were some major problems in
the use of soy protein in these applications, including the
lack of water resistance, inconsistent protein quality, and
susceptibility to contamination. Today, only a very small
percentage of the protein is used for nonfood industrial
applications.” Address: Iowa State Univ., Ames, Iowa.
4710. Ontario Soybean Growers’ Marketing Board. 1994.
New uses for soybeans (Leaﬂet). Ontario, Canada. 2 p.
Undated. 28 cm.
• Summary: Contents: Soy diesel. Premium building
materials (such as Environ). Industrial solvents. Anti-chronic
disease agent (isoﬂavones and protease inhibitors from tofu,
miso, and tempeh). Road dust suppressants. Asphalt and
concrete release agents. Lubricants and hydraulic ﬂuids.
Biodegradable plastic utensils. Soy oil based inks. Soy textile
ﬁbres (can be used for erosion control on landscape projects,
for peat pots, ﬁshing nets, and “soy silk” in clothing). Soy
adhesives (for plywood products and composites). Address:
Box 1199, Chatham, ONT N7M 5L8, Canada. Phone: 519352-7730.
4711. United Soybean Board. 1994. Sunrider expedition:
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Adventure in action (Portfolio). Chesterﬁeld, Missouri. 20
inserts. 30 cm.
• Summary: This educational portfolio, sent to schools, is
designed to teach students of high school age and below
about the Sunrider expedition, science, and soy biodiesel.
The package has two parts. (1) Individual project sheets,
each with a background, objectives, materials needed,
procedure, and questions. Some also have teacher notes.
Examples: Biology of soybeans (to sprout soybeans and
observe their growth). Edible uses of soybeans (to make
three recipes using soybean oil, soy ﬂour, and tofu). Making
SoyDiesel (to convert soybean oil into methyl soyate in the
school lab). Solar energy. Where in the world is Sunrider
(locate its position using a coordinate system).
(2) Factbook: Welcome. Expedition route (on map of
the world). Navigation technology. Around the world on
vegetable oil ad sunshine (SoyDiesel, and uses of soybeans,
incl. “traditional soyfoods”). Life at sea. Contains many
photos and logos. Address: 16305 Swingley Ridge Drive,
Suite 110, Chesterﬁeld, Missouri 63017.
4712. Fleishman-Hillard. 1994? Survey of mass-transit
systems taking part in biodiesel demonstrations 1993-1994.
n.p. 35 p. Undated. 28 cm.
• Summary: At least one page of detailed information
is given for each project, including main organization,
location, and contact person. There are projects in:
Olympia, Washington. Richmond, Virginia. Charlotte,
North Carolina. Louisville, Kentucky. Dayton, Ohio.
Portland, Maine. Santa Clara, California. Flint, Michigan.
Alexandria, Virginia, Ukiah, California. Lincoln, Nebraska.
University of California, Davis. Marin County, California.
Worcester, Massachusetts. Yosemite National Parks,
California. Cincinnati, Ohio. Sparta, Wisconsin. Wenatchee,
Washington. Riverside, California. Madison, Wisconsin.
Coeur d’Alene, Idaho. Erie, Pennsylvania. Denver, Colorado.
Indianapolis, Indiana. Crosby, Texas. Vail, Colorado. Denver,
Colorado. Jacksonville, Florida. Baltimore, Maryland. New
Orleans, Louisiana.
4713. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. National Biodiesel Foundation to enlist support. Jan.
p. 1.
• Summary: “Biodiesel leaders have created a new
organization to broaden the funding base for biodiesel.
The National Biodiesel Foundation, formed Nov. 22,
1994, will solicit funds to accelerate and expand biodiesel
commercialization.
“The foundation will raise funds to complement work
being completed by the National Biodiesel Board, which is
funded primarily by the United Soybean Board through the
national checkoff. Potential foundation contributors include
other foundations with an interest in promoting agriculture,
rural development, energy security and the environment, as

well as other feed stock producer groups and state soybean
boards.”
4714. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. Trucking group to study biodiesel in year-long ﬁeld
test. Jan. p. 3.
• Summary: “Omaha-based Ag Processing Inc (AGP) will
use a blend of 35% soy-based biodiesel / 65% petroleum
diesel in a ﬂeet of nine trucks operating from its facility in
Sheldon, Iowa, for a full year. Data on driveability, mileage,
emissions, maintenance and repair will be analyzed by
the Trucking Research Institute, a branch of the American
Trucking Association.
“The project is sponsored by the National Renewable
Energy Laboratory, a division of the U.S. Department of
Energy, with support from the Iowa Soybean Promotion
Board.”
4715. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. FYI: Midwestern ﬁrm begins biodiesel distribution.
Jan. p. 4.
• Summary: “Ag Environmental Products (AEP), based in
Overland Park, Kansas, began shipping biodiesel Dec. 1 and
expects to distribute the cleaner-burning alternative fuel on a
national basis. Company principals are Bill Ayres and Doug
Pickering [Phone: 913-599-6911].
“Interchem Environmental Inc. also continues to
distribute biodiesel from its ofﬁces in Overland Park.”
Note: This is the earliest document seen (Oct 2017) that
mentions “Ag Environmental Products,” a new marketer and
distributor of soy methyl esters.
4716. Shurtleff, William; Aoyagi, Akiko. comps. 1995.
Industrial utilization of soybeans (non-food, non-feed)–
Bibliography and sourcebook, A.D. 980 to 1994: Detailed
information on 2,538 published documents (extensively
annotated bibliography), 65 commercial industrial soy
products, 78 original interviews (many full text) and
overviews, 59 unpublished archival documents. Lafayette,
California: Soyfoods Center. 683 p. Subject/geographical
index. Author/company index. Language index. Printed 18
Dec. 1994. Published Jan. 1995. 28 cm. [2720 ref]
• Summary: “A revolution in soybean utilization has been
gaining momentum since the late 1980s in the United States.
It is described by phrases such as the ‘New Uses Movement,’
‘value-added soy products,’ or ‘industrial uses of soybeans.’
But few people alive today realize that this is the third–and
probably the biggest–wave of a revolution that has taken
place at least twice before. The ﬁrst wave, which had no
name, lasted from 1909 until the end of World War I. The
second wave, called the farm Chemurgic Movement, began
in 1929 (at the start of the Great Depression), reached its
peak from 1936 to 1941, and subsided in the late 1940s after
World War II.
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“Industrial utilization of soybeans refers to uses other
than for food and feed. The oil may be used, for example,
as an ingredient in printing inks, diesel fuels, paints, resins,
soaps, as a dust suppressant, etc. The protein may be used
to make adhesives, plastics, artiﬁcial wool, paper coatings/
sizings, ﬁre ﬁghting foams and a host of other products. Soy
oil has always been more widely used in industrial products
than soy protein.
“This is the most comprehensive book ever published
about industrial utilization of soybeans. It has been compiled,
one record at a time, over a period of 19 years, in an attempt
to document the history of this subject. Its scope includes all
known information about this subject, worldwide, from A.D.
980 to the present.
“This book is also the single most current and useful
source of information on this subject, since 81% of all
records contain a summary/abstract averaging 181 words in
length.”
“A Brief History of Industrial Utilization of Soybeans–
As early as 980 A.D. the Chinese were using soy oil, a
semi-drying oil, mixed with tung oil, for caulking boats.
It was widely burned as an illuminant in oil lamps to light
homes and temples, until the 1920s, when it was replaced
by kerosene. By the 1920s it was also widely used in China
to make soft soaps (that were known for their ability to give
a good lather in hard water), lacquers, paints, printing inks,
and waterproof cloths and umbrellas.
“By the 1500s, soybean cake began to be widely used
in China as a fertilizer, primarily as a source of nitrogen and
organic matter, but also for its content of phosphorus and
potassium.
“The earliest known reference to industrial uses
of soybeans in the West was in 1880, when Bryan, an
American, noted that soy oil could be used as a substitute for
linseed oil in paints, or be burned in lamps.
“The ﬁrst use of the soybean for industrial purposes
in the western world began in about 1909, when the price
of linseed and cottonseed oils skyrocketed worldwide.
Soy oil began to be used in large quantities in soaps, and
experimentally in paints, ﬁrst in England, then in the United
States. Henry A. Gardner of the Paint Manufacturers Assoc.
of the U.S. began extensive research on the use of soy oil to
partially replace linseed oil in paints and varnishes. By 1916
the main use of soy oil in America was in soaps, where it
replaced cottonseed oil. Manchuria also used large amounts
of soy oil in soaps.
“In 1909 Goessel, a German, developed and patented
the ﬁrst rubber substitute from soy oil. In 1912 Beltzer, a
Frenchman, developed soy protein plastic, Sojalithe, which
he soon produced commercially on a large scale. In 1917
Satow, a Japanese, published the ﬁrst of many articles from
that country on the use of soybean proteins to make plastics.
“The heyday of interest in industrial utilization of
soybeans took place in America during the 1930s and the

Great Depression, spurred largely by the work of Henry
Ford, the farm Chemurgic Council (founded in 1935), the
Chemurgic movement, and the U.S. Regional Soybean
Industrial Products Laboratory (founded in 1936 at the
University of Illinois, Urbana). The goal was to make
industrial products from farm crops to help depressed
farmers. The soybean was one of the great success stories
of the Chemurgic movement. In 1933, the peak year
percentage-wise, a remarkable 70% of all soy oil in the
USA went into industrial, non-food uses–primarily paints
and varnishes, followed by soaps, linoleum, and oilcloth.
Large amounts of soy ﬂour were made into plywood glue,
especially by the I.F. Laucks Co. In 1936, the peak year
for publications, some 59 publications on industrial uses
appeared. In 1935 the Glidden Co. in Chicago built the ﬁrst
small plant for production of industrial grade soy protein
isolate, which the called ‘Alpha’ protein.
“Active work in this ﬁeld accelerated during World War
II, when soybeans were used to make products that were
in short supply. In 1941, after imports of tropical oils from
Southeast Asia had been suddenly cut off by the Japanese
military, use of soy oil in industrial products skyrocketed to
its historical peak in absolute terms: 74.25 million lb. were
used that year. Of this, 56% was used in paint and varnish,
and 33% in soap. But by 1944 industrial uses of soy oil had
fallen to only 17 million lb.
“During the 1950s, a period of huge surpluses for most
U.S. farm crops (and forecasts of soybean surpluses... which
never materialized), research focused on industrial products
that could alleviate the surpluses. During the 1960s, as
surpluses disappeared, the concern for world hunger and
protein shortages grew, and petroleum came to dominate
industrial utilization, soybean research switched from
utilization to production.
“The mid-1980s in America saw a rebirth of interest
in research on soybean utilization, especially industrial
utilization. Foreign competition from Brazil and Argentina,
and huge surpluses of soy oil drove U.S. farmers, led by the
American Soybean Association, to develop new value-added
products for new markets.
“Statistics compiled by the U.S. Dept. of Commerce,
Bureau of Census, Industry Div. (Reprinted in Soya
Bluebook ‘94, p. 234) show that in the year beginning Oct.
1992 (the latest statistics available), the main industrial uses
of soy oil were in resins and plastics (95 million lb.), paint
and varnish, fatty acids and ‘other inedible’ (163 million
lb.). These nonfood uses totaled 296 million pounds in
1992/93, accounting for 2.5% of total U.S. domestic soy oil
utilization. Rapidly growing new uses included printing inks,
diesel fuels, and dust suppressants–to mention but a few.
“One of the shining examples of industrial uses of
soybean oil in the USA is in soy inks. In 1987 the oil from
9,000 bushels of soybeans went into soy inks, but by 1993
this ﬁgure had skyrocketed to 4,000,000 bushels–a 444-
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fold increase in just 7 years! In 1994 about 10% of all U.S.
printing inks, about 44 million pounds, were made from soy
oil. About 90-95% of all daily newspapers used soy inks for
color and one-fourth of the estimated 50,000 commercial
printers regularly used it.” Address: Soyfoods Center, P.O.
Box 234, Lafayette, California 94549. Phone: 510-283-2991.
4717. Stanley, David L. 1995. Re: Proposal to investigate
soy-diesel blends in aviation turbine engines. Letter to Randy
Smith, Soybean Growers Assoc., Lebanon, Indiana, Feb. 1. 2
p. Typed, with signature on letterhead.
• Summary: To the cover letter is attached the proposal.
Address: Asst. Prof., Dep. of Aviation Technology, Purdue
Univ., West Lafayette, Indiana 47906.
4718. SoyaScan Notes. 1995. Chronology of the New
Uses Movement in the United States (1984-1994). Feb. 6.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: 1984 Oct. 11-12–John R. “Jack” Block, the
ﬁrst secretary of agriculture in the Reagan administration,
convenes the “Secretary’s Challenge Forum,” a group
of about 60 people who meet for 1 day at the USDA
administration building in Washington, DC. The group
recommends that secretary Block appoint a serious,
comprehensive, long-term task force to look at the issue of
new opportunities for agriculture in terms of new products
and markets.
1985 June 2–Secretary Block convenes the “New Farm
and Forest Products Task Force” at the USDA administration
building. The group and its steering committee meet for
about 2 years.
1986 July–The concept of “value-added products”
in connection with soybeans is discussed in print by
John Campbell, dean of the College of Agriculture at the
University of Illinois [later with AGP].
1987 June 25–The Task Force releases its 55-page ﬁnal
report titled “The New Farm and Forest Products: Responses
to the Challenges and Opportunities Facing American
Agriculture.” It is submitted to the new secretary of
agriculture Richard E. Lyng of California (1986-1990). Also
in about 1987 the term “New Uses Movement” ﬁrst began to
be used.
1988 Feb.–Secretary Lyng speaks eloquently on this
subject at the annual convention of the National Corn
Growers Association.
1988 Feb. 16-18–A symposium titled “Soybean
Utilization Alternatives, featuring industrial uses, sponsored
by the Center for Alternative Crops and Products, is held
at the Univ. of Minnesota, St. Paul. The proceedings are
published.
1990 Oct.–The New Uses Council is established as a
separate, non-governmental entity to concentrate strictly on
new industrial uses of farm crops.
1990 Dec.–The 1990 Farm Bill is signed into law. Under

Title XVI–Research, is “Subtitle G–Alternative Agricultural
Research and Commercialization”–which is a major step
forward for the New Uses Movement. In Sec. 1664–
Alternative Agricultural Research and Commercialization
Revolving Fund, some $560 million are authorized to be
appropriated for the fund from 1991 to 2000.
1990–The New Uses Council, as its ﬁrst major project,
establishes the board of AARC (the USDA’s Alternative
Agricultural Research and Commercialization Center). The
funds from subtitle G are used to set up the 9-member AARC
Board, whose members are appointed by the Secretary of
Agriculture.
1991 Nov. 19-21–The ﬁrst annual meeting of the New
Uses Council is held in Kansas City, Missouri. The NUC is
described as a “national coalition of groups and institutions
involved in research, promotion, and commercialization
of new non-food, non-feed industrial uses of farm-grown
commodities.”
1992 Jan.–Ag Innovation News: The Newspaper of the
Agricultural Utilization Research Institute (AURI) starts
publication as a quarterly from Crookston, Minnesota.
1992 Oct.–The ﬁrst Biobased Products Expo is held
in St. Louis, Missouri. It is sponsored by the New Uses
Council.
1992 Dec.–Biodiesel Alert starts publication as a
monthly newsletter in Arlington, Virginia. It is published
by the American Biofuels Association, under contract to
the National SoyDiesel Development Board, funded by the
United Soybean Board.
1993 Sept. 20-21–The Value-Added Soybean Summit is
held in Washington, DC, sponsored by the United Soybean
Board.
1994–Second Biobased Products Expo.
4719. Smith, Paul. 1995. Re: F.G. Roberts and his work with
soyfoods, vegetarianism, and natural healing: Answers to
questions by William Shurtleff. Letter to William Shurtleff
at Soyfoods Center, March 14. 4 p. Handwritten, without
signature (fax).
• Summary: F.G. Roberts used imported soybeans and
imported defatted soy ﬂours for his small scale manufacture.
While Roberts aroused my father’s interest in and awareness
of soybeans, Roberts played no real part in growing them in
Australia or in producing soy ﬂour etc. in Australia–all of
which was initiated and developed by my father, Ron Smith.
Paul started with the company in April 1980. In 1981,
when he wrote a lengthy history of his company at the
request of William Shurtleff, he did not even mention
F.G. Roberts. Why not and how did he get interested in
Roberts? “F.G. Roberts had always been around and in the
background–just accepted and not really thought about. As
I became more involved in the company and developing
technology and products etc. I became increasingly curious
as to how it had all evolved and why. I began to explore and
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to ask questions. I also began to appreciate from a marketing
/ creativity point of view, the value and importance of the
company’s long and rich heritage. F.G. Roberts, who had
worked right up until his death in 1977, had continued to
recommend the products we continued to manufacture under
his brand name. Roberts was our unpaid advertising and
marketing arm. With his passing we had to ﬁll the vacuum.
We had a story to tell–which we have done with partial
success. Changing times have also called for other and new
initiatives. More sophisticated speciﬁcations; research and
development into new value added applications; recipes etc.
An interest in combining soy with other pulses, legumes etc.
e.g. buckwheat, lupins, chick peas.
The commodity / commercial soy ﬂour and related
products are used in all matter of baked goods and other
preparations; doughnuts, breads, cakes, biscuits, pizzas,
puddings, pastry, batters, crumbings / coatings, fresh and
frozen smallgoods, glue manufacture, ﬁsh farming, pet food
manufacture, soup thickenings, baby cereals, pie ﬁllings.
Unfortunately, neither Paul nor his company, Soy
Products of Australia, have much product information or
catalogues etc. predating 1985. “Most of that information
has been produced since under my personal inﬂuence and
direction. The coloured cover A4 size with the photograph of
the ﬂour mill was produced in 1985 and is now out of date.
There have been substantial alterations and extensions to the
mill, buildings and the product range. It was a crude early
attempt. Most of our current marketing material you already
have.”
4720. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. Biodiesel: A clean fuel by any other name? March. p.
3.
• Summary: “As European countries expand use of
biodiesel, the cleaner-burning fuel is earning a variety of
monikers: diester (France), diesel-bi (Italy and France), biogazole (France), biodiesel (UK) and oko-diesel (Germany
and Austria).”
4721. Brunoehler, Ron. 1995. Soybeans’ third valuable trait:
Purdue researcher develops peroxidase test. Soybean Digest.
Mid-March. p. 9.
• Summary: Rick Vierling, a plant geneticist at Purdue
University, has found a quick and easy way to test for
peroxidase, that adds value to soybeans in the ﬁeld.
Peroxidase, an enzyme and a protein, “can substitute for
the toxic chemicals chlorine and formaldehyde in various
industrial processes. It also has the potential to be used in
wastewater treatment, waste disposal, and soil cleanup...
Peroxidase has several major assets: It’s environmentally
friendly, renewable, and the enzyme (protein) maintains
activity at high temperatures.”
Vierling believes that “This is the ﬁrst truly major value
addition in soybeans beyond oil and meal. It doesn’t involve

any sacriﬁce in yield, or in oil or meal quality.” A large color
photo shows Vierling.
4722. Campbell, John. 1995. Attachment “A”: History of
AGP involvement in soy methyl esters. Omaha, Nebraska:
AGP. p. 8-9. March. 28 cm.
• Summary: 1992 early–”AGP [Ag Processing Inc a
cooperative] donates 750 gallons of soyoil to the Missouri
Soybean Association for the ﬁrst large scale test of soy
methyl esters ($1,500). Testing was done on vehicles
operated by the St. Louis Airport Authority. Interchem, N.A.
conducts the transesteriﬁcation in Kansas City.
1992 April–”Discussions begin with Interchem and
Procter and Gamble about long term business arrangements.
Procter discourages AGP but wants any glycerine we might
produce.
1992 Dec. 28–Note: AgP is listed as a supporter of the
National SoyDiesel Development Board (NSDB) in the
latter’s newsletter.
“AGP enters into an information sharing agreement
with Interchem ($40,000) to review our relationship. (No
subsequent agreements were signed.)
1993 Sept. 18–”State Soybean Associations form the
National SoyDiesel Development Board (NSDB) which
was subsequently [12-13 Sept. 1994] renamed the National
Biodiesel Board (NBB). Since formation of the Board, State
Associations and the United Soybean Board (USB) have
expended over $9 million in farmer dollars for research and
promotion of biodiesel. John Campbell is a NBB Board
Member.
1992 Oct.–”AGP decides to pursue a plant construction
grant through the USDA Alternative Agriculture Research
and Commercialization (AARC) program.
1993 March–”Campbell gives biodiesel presentation to
National Oilseed Processors [Association, NOPA] Board.
1993 May–”AGP drafts biodiesel tax incentive
legislation for Federal effort.”
1993 June–”AGP does not receive AARC plant
construction grant but does receive $36,000 for a global
production technology search. AGP contracts with C.F.
Nofsinger to conduct the global study. AGP contribution was
$26,307.”
1993 July–”AGP sponsors biodiesel powered buses for
the American Soybean Association (ASA) meeting ($3,500).
1993 Nov.–”AGP proposes legislative and regulatory
strategy to the National Biodiesel Board, American Soybean
Association and State Soybean Associations.”
1993 Nov.–”American Trucking Association proposes a
heavy duty truck ﬂeet demonstration with AGP.”
“Procter & Gamble raises soy methyl ester prices $0.08/
lb and begins shutdown of Kansas City plant. AGP marketed
about 10 million pounds of salad oil annually to the Kansas
City plant.”
1994 Feb. 28–Note: Afﬁliates and associate members of
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the National SoyDiesel Development Board (NSDB) include
John Campbell of AGP. Only the qualiﬁed state soybean
boards (who collected soybean checkoff funds) were allowed
to be full members at that time.
1994 Aug.–”AGP proposes an Agreement in Principle to
Midwest Biofuels (a subsidiary of Interchem N.A.). Midwest
did not respond. Agreement withdrawn in September.”
1994 Oct.–”AGP enters into consulting agreement with
Ag Environmental Products (AEP Inc.) for $10,000 per
month. Expenses for the contract through Feb. 1995 have
been $47,000.”
1994 Nov.–AGP receives $85,000 grant to conduct
a heavy duty truck ﬂeet demonstration for the American
Trucking Association (subcontractor to the U.S. Department
of Energy).”
1994 Nov.–”AGP receives $15,000 grant from the
Iowa Soybean Association to help with the Heavy Duty
Demonstration.”
1994 Nov.–”AGP is offered supply from Calgene
Chemical for up to 7 million pounds at $0.115/lb processing
charge” [on soybean oil produced by AGP].
1995 Jan.–”Calgene management change results in
offered supply dropping to 2 million pounds at processing
charges as high as $0.15/lb.
“Total cash expenses (not including staff time and
travel): $118,707.
“Total cash income (grants): $136,000.” Note: The two
lines above seem to imply that AGP’s strategy and generosity
actually resulted in a net income of $17,300 over these three
years.
Letter (e-mail) from John Campbell to William Shurtleff
of Soyinfo Center–in response to questions. 2007. July 12.
John was hired by AGP in Nov. 1991. Before that time, he
had served as Undersecretary for International Affairs and
Commodity Programs, under Clayton K. Yeutter during
the ﬁrst two Years of the Bush (Sr.) Administration and
also under Edward Madigan when he became secretary of
Agriculture in March 1991, after Yeutter resigned to become
chairman of the Republican National Committee (RNC).
John’s initial title was Assistant Vice President of
Corporate and Member Relations–approximately. John did
not step into Bill Lester’s job when Bill retired; rather he
ended up reporting to Group Vice President Joe Meyer when
AGP got involved with ethanol and biodiesel. John’s title
eventually changed to Vice President for Industrial Products
and Government Affairs. In short, AGP split member and
government relations and created a new “Industrial Products
Division.” John wrote this chronology at the request of Joe
Meyer as an attachment to a proprietary document justifying
AGP’s investment in a new biodiesel plant.
John Campbell is not the same person as John R.
Campbell, who was dean of the College of Agriculture,
University of Illinois, and an early leader in the New Uses
Movement. Address: [AGP, Omaha, Nebraska].

4723. Product Name: Bean-e-Clean (Waterless Hand
Cleaner).
Manufacturer’s Name: Franmar Chemical.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1995 March.
Ingredients: Incl. soy methyl ester.
New Product–Documentation: Talk with Frank Sliney
(owner) then with Mark Henneberry (director of sales and
marketing). 1996. Sept. 16. Mark describes each of the
company’s soy products and gives the year and month of
introduction. This is a soy-based waterless hand cleaner
paste. You don’t need water to clean your hands when you
use this. Good to put in the trunk of your car for use after
changing a tire. This is “the world’s ﬁrst waterless hand
cleaner made from soy.” A similar product, named Goop,
was not made from soy. Each of the industrial soy products
made by Franmar is not harmful to human health and is
environmentally friendly, with low VOCs.
4724. Iowa Soybean Association. 1995. Identity preserved
marketing conference–Value added opportunities: Schedule
and registration (Leaﬂet). Ames, Iowa. 4 panels each side.
Each panel: 22 x 9 cm.
• Summary: On Wednesday, 1 March 1995, the Iowa
Soybean Assoc. held the 1-day “Identity preserved
marketing conference–Value added opportunities,”at the
Scheman Center, Iowa State University. The conference on
“Producing Soybeans for the Soyfoods Market” was held
the next day. The following papers were presented: Identity
preservation–The growth of a value added industry. What are
the components of identity preserved. Food grade uses and
markets–Specialty oil characteristics. Meal and protein uses.
Organic production for identiﬁed markets. Contracting–the
key to identity preservation: The opportunities and pitfalls.
Production management for identity preserved production.
After lunch breakout sessions: Production techniques
for identity preserved production, handling, transportation,
and storage. Contracting opportunities and pitfalls–Details,
details. New marketing channels for value-added markets.
Identiﬁed export marketing. Organic production. Registration
fee: $20-25. Sponsored by: Iowa Soybean Promotion
Board. Minnesota Soybean Research & Promotion Council
(MSRPC). Pioneer Hi-Bred International, Inc. Address: 1025
Ashworth Road, No. 310, West Des Moines, Iowa 502653542.
4725. Iowa State University. 1995. Workshop on industrial
uses of soy oil for tomorrow: Schedule and registration
(Leaﬂet). Ames, Iowa. 3 panels each side. Each panel: 22 x
9 cm.
• Summary: This workshop will be held on 28-30 March
1995 at Iowa State University. Subjects include: Benign by
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design: Value added products from agriculture. Seminar:
Industrial applications of soybean fatty acids. Seminar:
Industrial applications of glycerol, by Edward Sauer (Procter
& Gamble, Cincinnati, Ohio). Seminar: Growing the next
economy–Bioreﬁneries and rural development. Seminar:
Industrial applications of soy phospholipids. Address: Ames,
Iowa.
4726. Register (Lawrenceburg, Indiana). 1995. Soy prolongs
produce shelf life. April 6.
• Summary: The USDA in Winter Haven, Florida, with
the help of funds from the national soybean checkoff, has
developed a soy-based coating to prolong the shelf-life
of lightly processed produce. The edible coating, which
contains soy protein (or soy oil, or both), adheres better
to the wet surfaces of peeled and sliced produce, adds
nutritional value to the produce, and is biodegradable and
environmentally safe. The new freshness seal works best
on peeled and cored pineapples, sliced mushrooms, and
packaged ready-to-eat salads, said researcher Elizabeth
Baldwin. EcoScience, a Florida-based company, is
commercializing the new coatings.
4727. Alternative Fuels Online Today (Environmental
Information Networks, Inc). 1995. Japan recycling food oils
for biodiesel: International report. April 20.
• Summary: “The current issue of “Biodiesel Report”
(March) notes that efforts are underway in Japan to produce
and use biodiesel fuel from waste food oils.”
4728. National Biodiesel Board. 1995. FY95 budget for USB
funded projects. Jefferson City, Missouri. 3 p. Unpublished
typescript. April 30.
• Summary: Contents: Staff salaries and contract services.
Research. Industry information. Address: Jefferson City,
Missouri.
4729. Printing Plant (National Soy Ink Information Center,
West Des Moines, Iowa). 1995-. Serial/periodical. West Des
Moines, Iowa: National Soy Ink Information Center. Vol. 1,
No. 1 April 1995.
• Summary: A handsome newsletter subtitled “All the news
that’s ﬁt to print about soy ink.” Address: 1025 Ashworth
Road, No. 310, West Des Moines, Iowa 50265-3542.
4730. Meyer, Edwin W. 1995. The present status of the soy
sterol and steroid industry in the USA (Interview). SoyaScan
Notes. May 10. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Androstenedione (pronounced AN-dro-steen
dai-OWN) is a steroid and a chemical compound which can
be found in ChemSearch and has a CAS number. It comes
from modifying products derived from crude soybean oil.
The soybean sterols are only about 2-2½% of the lipid

fraction in soybeans. You separate the stigmasterol from the
Beta-sitosterol, then usually use the stigmasterol and clip off
the side chain, then make some extensive chemical changes.
The main processor of soybean sterols in America
today is Henkel Corporation. [Note: According to the Soya
Bluebook ‘94, Henkel Corporation–Emery Group is located
in Cincinnati, Ohio 45249. Phone: 513-530-7333. Contact
Robert B. Bellstrom. They make industrial oil products and
soybean fatty acids]. Henkel, a German ﬁrm, bought General
Mills’ operation in Kankakee, Illinois. In about 1948 General
Mills. Inc. had constructed a ChemOil plant at Kankakee
to produce fatty acids and their derivatives. The soy sterols
come out of the distillation residue in making fatty acids
from soybeans.
Upjohn, which makes a host of soy sterol products (such
as hydrocortisone, cortisone, progesterones, etc.), buys its
raw materials from Henkel. Ed does not know who makes
androstenedione, but it may be Upjohn. Ed knows of no
other pharmaceutical company besides Upjohn that uses soy
sterols.
At one time most of the steroid pharmaceuticals were
made from diosgenin (pronounced dai-os-JEN-un), which
was converted. The diosgenin came from a root called
“cabeza de negro” [Mexican yam] that grows wild in Mexico
and Central America. When Ed worked for the Glidden
Company, they were in the steroid intermediate business,
but they had to change from soy sterols to diosgenin; they
purchased the raw materials from companies in Mexico.
Address: 1701 N. Sayre Ave., Chicago, Illinois 60635.
Phone: 312-637-0936.
4731. Ball, Kenneth. 1995. The Upjohn company’s work
with soy sterol products (Interview). SoyaScan Notes. May
11. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Upjohn is a pharmaceutical company whose
basic business in Kalamazoo is making products from soy
sterols, which come from the crude lipid fraction of soybean
oil. The company has been doing this since about 1959,
when this plant was constructed. The division of Upjohn
that Ken works with is involved in selling bulk steroid
products, all of which come from soy lipids. When soybean
oil is reﬁned, the soy sterols are removed. Upjohn buys its
raw material from Henkel and several other sources. Sterols
come from plants and steroids (active hormones) come
from mammals, but sterols have the same core molecule
as steroids and can be converted to steroids. They have an
entire catalog of steroid products derived from soy, including
hydrocortisone (used topically to prevent itching), cortisone
(they sell only a little), progesterones, etc. They make
androstenedione but they do not sell it as such. Rather, they
add value to it by processing it in-house to make a line of
more valuable products. They have sold androstenedione in
the past to companies who further processed it chemically
to make their own proprietary compounds. Ken is quite sure
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that no other company in America sells androstenedione or
makes products from soy sterols.
Upjohn is America’s only major manufacturer of
steroids. A very small amount of product is made by a
company in Mexico, but they don’t use Mexican wild yams
as a raw material much any more to extract diosgenin. The
supply of yams is fairly limited but there is a very large
supply of soybeans. It was a problem of both supply and
chemistry. The chemistry using the soybean route is superior
to that for the yam route. Upjohn uses no Mexican wild
yams; Syntex used to be a big user of yams for making
progesterone. Now several other companies have several
other routes to progesterone, and Ken thinks the yam
route has been replaced by all of those. The American and
European companies (Upjohn’s main competitors are mainly
European) presently use almost no yams.
Note: Talk with receptionist at Upjohn. 1998. Aug.
25. The company is now named Pharmacia & Upjohn.
The merger took place on 5 Nov. 1995. Address: Technical
Development Specialist, The Upjohn Company, 7000
Portage Road, Kalamazoo, Michigan 49001. Phone: 616323-4000.
4732. Hogg, John A. 1995. Steroids and Upjohn (Interview).
SoyaScan Notes. May 12. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: The author was the Director of Experimental
Sciences and Therapeutics at The Upjohn Company in
Kalamazoo, Michigan, at the time of his retirement in 1981.
Dr. Hogg believes that soy lipids are still the major source of
steroids and steroid intermediates worldwide. The two main
soy sterols are stigmasterol (pronounced stig-MAS-tuh-rol)
and sitosterol (sai-TOS-tuh-rol). Initially, stigmasterol was
the main raw material for making natural steroid hormones,
steroid intermediates, and steroid hormone analogs, but now
it has been replaced by sitosterol. Address: 2225 S. 36th
Street, Galesburg, Michigan 49053. Phone: 616-665-7936.
4733. Abelson, Philip H. 1995. Editorial: Renewable liquid
fuels. Science 268(5213):955. May 15.
• Summary: “Biodiesel oil is a potentially important
enhancer or displacer of conventional diesel fuel. It can be
prepared from many renewable raw materials that include
soybean, rapeseed, and palm oils.” Address: Deputy Editor.
4734. National Biodiesel Board. 1995. Staff weekly
schedules–May 29–July 2. Jefferson City, Missouri. 5 p.
Unpublished typescript. May 30.
• Summary: The NBB staff are Kenlon, Ken, Alan, Karen,
Lola, Bev, Steve. Address: Jefferson City, Missouri.
4735. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. Indiana distributor begins biodiesel business. May. p.
1.

• Summary: “Countrymark Cooperative, Inc., a farmerowned fuel cooperative, joined the biodiesel distribution
business early in May. Countrymark, which now serves 150
local member co-ops, who in turn serve more than 140,000
farmer-owners in Indiana, Michigan, and Ohio, is supplying
biodiesel to the Indianapolis Airport Authority’s Clean
Airport shuttles,” which use a blend of 20% biodiesel and
80% petrodiesel.
4736. Efﬂand, Anne B.W. 1995. “New Riches from the Soil”:
The chemurgic ideas of Wheeler McMillen. Agricultural
History 69(2):288-97. Spring. [22 footnotes]
• Summary: The Spring Symposium at which this paper was
presented was held in Little Rock, Arkansas. “Following a
1935 conference at Dearborn, Michigan, underwritten by
Henry Ford, the National Farm Chemurgic Council was
formed to continue and expand the work of the conference,
primarily through public information campaigns, regular
conferences and publications, and identiﬁcation of promising
research projects.” Address: Historian, Economic Research
Service, USDA.
4737. Erickson, David R. ed. 1995. Practical handbook of
soybean processing and utilization. Champaign, Illinois:
American Oil Chemists’ Society Press; St. Louis, Missouri:
United Soybean Board. viii + 584 p. Index. 24 cm. [825 ref]
• Summary: This book is intended as an update to the 1980
book titled Handbook of Soy Oil Processing and Utilization.
The author is an authority on oils and fats–which are
the main subject of this book. Contents: 1. Soybeans vs.
other vegetable oils as a sources of edible oil products. 2.
Composition of soybeans and soybean products. 3. Physical
properties of soybeans and soybean products. 4. Harvest,
storage, handling, and trading of soybeans. 5. Overview of
modern soybean processing and links between processes.
6. Extraction. 7. Soybean meal processing and utilization.
8. Soybean protein processing and utilization. 9. Handling,
storage, and transport of crude and crude degummed soybean
oil. 10. Degumming and lecithin production and utilization.
11. Neutralization. 12. Bleaching/absorption treatment.
13. Hydrogenation and base stock formulation procedures.
14. Deodorization. 15. Soybean oil crystallization and
fractionation. 16. Interesteriﬁcation. 17. Soybean oil
processing byproducts and their utilization. 18. Salad
oil, mayonnaise, and salad dressings. 19. Consumer and
industrial margarines. 20. Soybean oil products utilization:
Shortenings. 21. Industrial uses for soybean. 22. Soy foods
[sic, Soyfoods]. 23. Nutritional aspects of soybean oil
and protein. 24. Soybean processing quality control. 25.
Environmental concerns in soybean processing. 26. Cost
estimates for soybean processing and soybean oil reﬁning.
27. Plant management.
Note: Each chapter and its contents is cited separately.
“About the editor (facing the title page): David R.
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Erickson has been involved in soybean processing and
utilization for thirty-two years. He started his career in
oilseed and edible oils research at Swift and Company,
Chicago, Illinois, in 1963 and worked ﬁfteen years in
research and research management. In 1978, he became the
technical director of the International Marketing Department
of the American Soybean Association (ASA). In 1992 he
became an independent consultant. During his tenure with
ASA, he worked as a consultant engaged in technology
transfer in over sixty countries; he continues to work with the
ASA in that capacity and also as an independent consultant.
Internationally he is recognized as knowledgeable in soybean
processing and utilization, including product development
and marketing. He has been very active in the American
Oil Chemists’ Society (AOCS): He served as its president
in 1990 and received that Bailey Award in 1989. He has
produced more than ﬁfty publications, ﬁve patents, and has
edited three AOCS monographs. He is also a professional
member of the Institute of Food technology and a member of
the American Chemical Society, Alpha Zeta, Phi Kappa Phi,
and Sigma Xi. He holds a Ph.D. in agricultural chemistry
from the University of California-Davis (1963) and B.S.
and M.S. degrees in dairy technology from Oregon State
University.” Address: Consultant, American Soybean Assoc.,
St. Louis, Missouri.
4738. National Biodiesel Board. 1995. 1991–1998 biodiesel
marketing plan. Jefferson City, Missouri. 35 p. 30 cm.
• Summary: Contents: Acknowledgements. Background /
introduction. Basic (universal) Urban bus marketing plan.
Government ﬂeets marketing plan. Marine marketing
plan. Underground mining marketing plan. Other and
unanticipated marketing plan. Glossary of terms. Address:
P.O. Box 104898, 1907 Williams St., Jefferson City, Missouri
65110-4898. Phone: 314-635-3893.
4739. National Biodiesel Foundation. 1995. National
Biodiesel Foundation. Jefferson City, Missouri. 18 p.
Unpublished typescript. May.
• Summary: Contents: Abstract: Need, goal, beneﬁts.
Background / history. Research. Why biodiesel? The
alternative fuel whose time has come. Biodiesel markets
and market priorities. Market challenges (“It takes years
and millions of dollars to establish a new market.” Example
with timeline of high fructose corn syrup). Organizational
chart. Implementation plan. Timeline. Financial data with
projections. Budget explanation. Appendix. National
Biodiesel Foundation: Questions and answers. Address:
Jefferson City, Missouri.
4740. Wright, David E. 1995. Agricultural editors Wheeler
McMillen and Clifford V. Gregory and the Farm Chemurgic
movement. Agricultural History 69(2):272-87. Spring. [25
footnotes]

• Summary: Begins with an excellent overview of the six
critical milestones in the development of the farm chemurgic
movement: (1) 1926–The founding of the idea in the form of
two publications, by Wheeler McMillen and William Hale.
(2) 1933–New industrial solutions to the “farm problem”
become a key element in Franklin Roosevelt’s new farm
program. The key idea is “power alcohol.” But federal
legislation favoring power alcohol is stalled by powerful
opposition from the petroleum and automotive industries.
(3) 1934-35–Francis Patrick Garvan’s wealthy Chemical
Foundation adopted chemurgy as an independent research
and development program. Then in May 1935 Garvan and
Henry Ford sponsored the ﬁrst Dearborn Conference on
Agriculture, Industry, and Science followed by the creation
of the National Farm Chemurgic Council. (4) 1936-37–
Garvan decides to launch a research and demonstration
project for power alcohol at Atchison, Kansas. Soon they
were selling “Agrol” at some one thousand service stations
in 17-18 states. (5) 1937-38–Francis Patrick Garvan died
in Nov. 1937 and Charles Holmes Herty died in July 1938.
The Chemical Foundation’s income began to diminish
rapidly, and with increasing opposition from the petroleum
industry, the power alcohol demonstration project in Kansas
collapsed. “It was in this dispiriting atmosphere that Wheeler
McMillen succeeded Garvan as the president of the National
Farm Chemurgic Council.” (6) 1941–During and after World
War II, chemurgy underwent major changes. Through the
Regional Laboratories, the USDA “had adopted a substantial
portion of the chemurgists’ research agenda. In November
1946, when he published New Riches from the Soil: The
Progress of Chemurgy, McMillen surveyed a chemurgic
program that was already well established in the nation’s
agricultural infrastructure.”
Wright then examines in detail the central roles played
in the chemurgic movement by these two agricultural
editors, McMillen and Gregory. Address: Dep. of Resource
Development, Michigan State Univ.
4741. National Biodiesel Board. 1995. FY95 budget for USB
funded projects. Jefferson City, Missouri. 3 p. Unpublished
typescript. June 30.
• Summary: Contents: Administration, management,
implementation. Research programs and projects:
Implementation, fuel characteristics, engine emissions,
engine non-emissions, others. Industry information programs
& projects: Implementation, market studies, federal
regulatory, state regulatory, education–industry, education–
end user. Address: Jefferson City, Missouri.
4742. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. Biodiesel testing goes underground in South Dakota
mining project. June. p. 1.
• Summary: “The U.S. Bureau of Mines is evaluating
biodiesel’s performance 4,000 feet below the earth’s surface
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in underground mining equipment. Testing of the fuel took
place last month in a Caterpillar 3306, 6-cylinder engine
that operates a load haul dump”–the low-proﬁle, front-end
loaders speciﬁcally built for underground mining. “’This
engine is considered the workhorse of the underground
mining industry, and we had no problems with biodiesel,’
said Kelly Strebig of the Bureau of Mines.”
4743. Lewis, David L. 1995. Henry Ford and the magic
beanstalk. Michigan History. May/June. p. 10-16.
• Summary: Much of this interesting presentation is taken
from a paper by the same title presented by the author on
6 Dec. 1991 to the Ontario Soybean Growers’ Marketing
Board. This, in turn, is based the author’s original and very
authoritative book, The Public Image of Henry Ford (1976,
see p. 282-85). On the ﬁrst page, the author writes in a
sidebar: “Henry Ford is most remembered for the Model
T, mass production, and the ﬁve-dollar day, which doubled
his workers’ pay. But he should equally be remembered
for his extensive soybean experimentation and research
into plastics–his last great achievement and the work that
delighted him most.”
Contains 8 good photos related to Ford’s work with
soybeans. The caption accompanying the famous photo of
Ford taking an axe to the back of a black car reads: “Henry
Ford takes an axe–only a blur in this photo–to the dentresistant plastic trunk lid of his personal 1940 Ford. Keeping
his axe in the trunk of his car, the magnate routinely swung
on the lid to impress guests. He hit it one too many times
when showing off before Walter P. Chrysler and caused a
fracture in the lid similar to the splintering of a piece of
green wood. Unfazed, Ford praised the ability of the lid to
absorb as much impact as it had.” Address: Prof. of Business
History, Univ. of Michigan, Ann Arbor, MI 48109-1234.
Phone: 313-764-9540.
4744. Gonzalez, R.; Varela, J.; Carreira, J.; Polo, F. 1995.
Soybean hydrophobic protein and soybean hull allergy
(Letter to the editor). Lancet 346(8966):48-49. July 1. [5 ref]
• Summary: Notes that in the 1980s, several outbreaks of
asthma took place in the Spanish cities of Barcelona and
Cartagena; they all coincided with the unloading of soybeans
at the seaports. The subsequent inland transport and weather
conditions were favorable for spreading the soya dust over
the cities. For both cities, careful studies established a close
link between the asthma outbreaks and the inhalation of
soybean dust during the days of unloading and transport.
Address: Dipartimento Investigación, Alergia e Inmunología
Abelló SA, 19. 28037 Madrid, Spain; and Centro de
Investigaciones Biológicas, CSIC.
4745. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1995. Minnesota
milestones: A thousand Minnesota farmers have joined

Phenix Biocomposites to manufacture Environ. 4(3):2. July.
• Summary: The farmer’s new co-op raised about $10
million by buying stock and committed hundreds of
thousands of bushels of soybeans to make Environ, a
building material, from soybeans meal and recycled paper.
Phenix Manufacturing is going ahead with plans to build a
$17 million facility, which chairman Bob Schemel says could
employ 150 people. Roughly 70 communities have shown
interest in being home to the new plant.
Note: Talk with Scott Taylor, vice president for
marketing, Phenix Biocomposites. 1995. July 6. The
company was established in June 1992 and the ﬁrst product,
Environ, was sold in Sept. 1992. Two big changes took
place in about April 1994: The company changed its name
to Phenix Biocomposites from Phenix Composites, and it
consolidated its ofﬁces (which were in Mankato) and its
plant in St. Peter.
4746. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1995. Minnesota
milestones: Preference [soy-based herbicide surfactant] has
evolved into an entire product line for Cenex/Land O’Lakes.
4(3):2. July.
• Summary: During 3 years on the market, Preference has
been applied to 27 million acres. A soy-based adjuvant
named Destiny has just been launched and is expected to be
applied to more than 100,000 acres this summer. Three more
non-soy products have been added to the line: two nitrogen
premixes and a corn-based product named Class Act. Bob
Herzﬁeld of Land O’Lakes says the company is developing
more new products using these technologies.
4747. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1995. Minnesota
milestones: A year-long study by the U.S. Bureau of Mines
shows soy diesel reduces particulate emissions about 30
percent over regular diesel fuel. 4(3):2. July.
• Summary: When tested in underground mining engines,
straight soy diesel and a soy diesel-regular diesel blend
both reduced hydrocarbon and carbon dioxide emissions
compared to regular diesel fuel. However soy diesel
delivered reduced power, resulting in increased fuel
consumption.
4748. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. AEP moves ofﬁce. July. p. 4.
• Summary: Biodiesel supplier Ag Environmental Products
has moved its headquarters from Overland Park, Kansas. The
new address is 9804 Pﬂumm Road, Lenexa, Kansas 66275;
phone: (913) 599-6911; fax: (913) 599-2121. Note: Lenexa is
about 3 miles southwest of Overland Park.
4749. Jorgens, Tom. 1995. Bioreﬁnery adds new value to Old
World. Ag Innovation News (AURI–Agricultural Utilization
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Research Inst., Crookston, Minnesota) 4(3):2. July.
• Summary: “The goal of a bioreﬁnery is to turn nearly
everything growing in the farmer’s ﬁeld into value-added
products for industry and consumer markets.” For the last 5
years, in the rural Danish countryside, an unusual experiment
named the Danish Bioreﬁnery Project has been underway
that could shape the future of agriculture worldwide. At
the heart of the project is a bioreﬁnery, which in Phase I
(recently completed) used wheat and rapeseed as feedstocks.
Address: Acting Director, AURI. Phone: (612) 223-8205.
4750. United Soybean Board. 1995. Soybeans: The miracle
grows (Leaﬂet). St. Louis, Missouri. 4 panels each side. Each
panel: 23 x 10 cm. [2 ref]
• Summary: This attractive color leaﬂet, developed by USB,
has the name of the Minnesota Soybean program printed
on it. Contents: Mariner Samuel Brown [sic, Bowen].
An ancient history. Promoting good health. Feeding the
world’s livestock. Growing overseas markets. Impacting
industry (“Soyinks are used by about 90% of America’s
newspapers,” biodiesel, building materials, concrete release
agent, industrial soybean-based solvent, dust suppressants).
Preparing for the future. One color photo shows a large city
bus with soybeans painted on it halfway up all 4 sides. On
one side is a large sign that reads: “When it comes to cleaner
air, Metro is full of beans!” Address: P.O. Box 419200, St.
Louis, Missouri 63141-9200.
4751. Poppe, George. 1995. Current prices and types of
soy protein products (Interview). SoyaScan Notes. Aug. 9.
Conducted by Walter J. Wolf of NRRC, Peoria, Illinois.
• Summary: Edible soy protein isolates are 130-135 cents/lb.
Industrial soy protein isolates are 100 cents/lb. Edible casein
is 225 cents/lb (price quoted in current issue of Chemical
Marketing Report).
Types of industrial isolates available: (1) Unhydrolyzed,
high viscosity. Not used much. (2) Hydrolyzed, lower
viscosity. Used extensively. (3) Hydrolyzed, chemically
modiﬁed. Reacted with phthalic anhydride or other
anhydrides. ADM has a new product available. It is ‘more
hydrolyzed and chemically modiﬁed and gives brighter
coatings.’ It apparently is used for coatings used on six pack
cartons for beer and Coke, etc.
“The main use of industrial soy isolates is in paper
coating. Soy ﬂour isolates are no longer used in the plywood
industry. That application has been completely displaced by
phenolic resins, etc. Some isolate is also being used to glue
the laminated paper cones used by the textile industry for
winding of yarns.” Address: Archer Daniels Midland Co.,
Decatur, Illinois. Phone: (217) 424-2471.
4752. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. Biodiesel gets encouraging coverage in Science
magazine. Aug. p. 2.

• Summary: “Renewable fuels like biodiesel can play an
important part in the United States’ future energy security
and deserve ‘favorable regulatory treatment,’ according to
an editorial published in Science magazine” (See the May 19
issue, Vol. 268, p. 955).
4753. Minnesota Soybean Research & Promotion Council.
1995. Welcome to Minnesota, the land of 10,000 lakes
and 35,000 soybean producers! Where agriculture is the
leading industry and soybeans are the number one cash crop!
(Leaﬂet). North Mankato, Minnesota. 1 p. Single sided. Aug.
28 cm.
• Summary: This 1-page leaﬂet signed by Donald Nickel
(Chair of the Minnesota Soybean Research & Promotion
Council) and Kevin Paap (President of the Minnesota
Soybean Growers Association) begins: “Minnesota has
had a long and prosperous history of producing soybeans,
which many people refer to as ‘The Miracle Crop.’ Soybeans
ﬁrst came to Minnesota back in the early 1930s as a ‘plow
down’ crop to add nitrogen to the soil for other crops.
Since that time, Minnesota has continued to increase its
soybean production from a mere 30,000 bushels in 1934 to
230,000,000 bushels in 1994. The 1994 harvest was valued
at just over 1 billion dollars. Minnesota is third in the nation
in soybean production.” Note: Soybeans were actually
ﬁrst being grown in Minnesota by January 1900 (See W.H.
Stoddard, 1900).
“More interesting facts: Soybeans are grown in 75
of Minnesota’s 87 counties. Over 40% of the soybeans
grown in Minnesota are exported throughout the world...
Mankato, Minnesota, home of two major soybean processors
[Honeymead Products Co. and Archer Daniels Midland Co.–
ADM] with an overall crushing capacity of nearly 180,000
bushels per day, is the largest soybean processing city in
all of North America... Minnesota ranks 2nd in the nation
in turkey production, 4th in the production of pork, 5th in
milk production, and 6th in overall red meat production...
We’re also proud to report that 96 percent of Minnesota’s
newspapers are printed with soy ink.” Address: 360 Pierce
Ave., Suite 110, North Mankato, Minnesota 56003. Phone:
507-388-1635.
4754. National Biodiesel Board. 1995. Biodiesel
demonstrations. Jefferson City, Missouri. 7 p. Unpublished
typescript. Sept. 28.
• Summary: For each project / demonstration this table
gives the state, city (or, in Canada, province and city),
organization, contact person, number and type of vehicle,
miles, start date and month, blend (% biodiesel; most are
20%), sponsor (most are NBB / USB): City / county highway
ﬂeets (18 projects), commercial truck ﬂeets (8), farm
vehicles (21), marine (10), mass transit (88), military (2),
mining / conﬁned spaces (4), miscellaneous (9), school bus
(6), stationary engines (5), utilities (6). Address: Jefferson
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City, Missouri.

agricultural commodities.

4755. Alpine Industries Ltd. 1995. We did it! No. 1 position
attained in the soya industry. Largest soya company in India
(Ad). Soya Bluebook Plus 1995-96. p. 27. 28 cm.
• Summary: This full-page color ad shows that Alpine
Bhandari’s three main soy products: Hi-Pro Soymeal
(the high protein meal for poultry). Gold Medal (reﬁned
odourless soya oil, the premium cooking oil). Soya Lecithin
(used in confectionery, pharmaceutical, and leather auxiliary
industries). Address: Head ofﬁce: 10-11, Yeshwant Niwas
Road, Indore 452 033, Madhya Pradesh, India. Phone:
537366/69.

4759. Product Name: Travel Candle [Reviving, Relaxing,
Marinis].
Manufacturer’s Name: Candleworks, Inc. Marketed by
The Body Shop, in North America.
Manufacturer’s Address: 2920 Industrial Park Rd., Iowa
City, IA 52240.
Date of Introduction: 1995 September.
Ingredients: Soybean oil (hydrogenated), carnauba wax,
and beeswax (1/3 each).
Wt/Vol., Packaging, Price: 1½ oz. covered travel tin.
How Stored: Shelf stable.
New Product–Documentation: Lucas, Marlene. 1998.
“Farmers urged to add value to Iowa commodities.” Cedar
Rapids Gazette (Iowa). Sept. 11. p. 5a. Michael Richards is
president of Candleworks Inc. in Iowa City, which produces
candles from soybean oil.
DeValois, Dave. 2001. “Iowa shines as capital of soybased candle industry.” Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 13(3):32-33. Dec.
Talk with Michael Richards of Candleworks. 2002. Jan.
10. This product was introduced in Sept. 1995.

4756. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. DOE ofﬁcially approves neat biodiesel as an
alternative fuel with Federal Register entry. Sept. p. 1.
• Summary: “Although the Department of Energy verbally
acknowledged months ago that neat (100%) biodiesel is an
alternative fuel, ofﬁcials had never put it in writing. That
changed with a July 31 Federal Register entry.” The text is
given.
“However, a determination on whether biodiesel blends
will qualify as alternative fuels was not clear. DOE stated,
‘... this subject is complex and will require signiﬁcantly more
data and information, and a separate, future rule making,...”
4757. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. Biodiesel runs Dublin, Ireland, mayor’s car. Sept. p. 2.
• Summary: “The Lord Mayor of Dublin, Ireland, John
Gormley, recently tapped the Volkswagen Golf Ecomatic as
his new car–a car that can run on pure biodiesel. Biodiesel
industry consultant Werner Korbitz says the rapeseed
biodiesel fuel that operates the car is supplied by an
agricultural research and development center.
“The Golf Ecomatic has other environmentally attractive
options. It operates with an electronic engine control, which
shuts off when the car dies not need fuel, such as when it is
stopped in trafﬁc or going downhill... this results in more
economic diesel fuel use.”

4760. Product Name: Soy-Way (Industrial Ink Cleaner).
Manufacturer’s Name: Franmar Chemical.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1995 September.
Ingredients: Incl. soy methyl ester.
New Product–Documentation: Talk with Frank Sliney
(owner) then with Mark Henneberry (director of sales and
marketing). 1996. Sept. 16. Mark describes each of the
company’s soy products and gives the year and month of
introduction. This is an industrial ink cleaner, for all solventbased inks. It is used by companies that manufacture CDs,
print windshields for automobiles, automobile components
and computer parts. Each of the industrial soy products
made by Franmar is not harmful to human health and is
environmentally friendly, with low VOCs.

4758. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. NBB encourages Forest Service to consider biodiesel.
Sept. p. 3.
• Summary: “National Biodiesel Board ofﬁcials are working
with the U.S. Forest Service to give biodiesel serious
consideration as a viable alternative for the service’s 10year plan.” NBB president Jim Gay submitted comments
last month, showing how biodiesel naturally ﬁts in with the
Forest Service’s long-term objectives; as part of the proposed
National Forest System Land and Resource Management
Plan, it could improve the environment, while also enhancing
national energy security, creating rural and urban economic
development opportunities, and increasing sale of domestic

4761. Johnson, Lawrence A.; Myers, Deland J. 1995.
Industrial uses for soybeans. In: D.R. Erickson, ed. 1995.
Practical Handbook of Soybean Processing and Utilization.
Champaign, Illinois: American Oil Chemists’ Society Press;
St. Louis, Missouri: United Soybean Board. viii + 584 p. See
p. 380-427. Chap. 21. [129 ref]
• Summary: Contents: Introduction: Early industrial uses in
the Orient, early industrial uses in the West (Early industrial
uses for soybean oil, early industrial uses for soybean
protein). The chemurgic movement. Industrial uses for
soybean protein: Wood adhesives (history and background,
performance properties, technology, markets, current interest.
Note: These subcategories are repeated for each application),
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plastics, textiles ﬁbers, paper coatings, other industrial uses
for soy protein (paper and textile sizing, building materials,
wallpaper, miscellaneous adhesives {shotgun shell casings,
charcoal briquets}, water-thinned paints, powder and paste
paints, resin-oil emulsion and latex paints, printing ink, ﬁreﬁghting foams, other miscellaneous industrial uses for soy
protein {soy meal in mixed fertilizers, sticker and spreader in
agricultural sprays–Spraysoy, fermentation media, honeybee
diets}).
Industrial uses of soybean oil: Paints, coatings, and
varnishes, plasticizers, drying oil products (linoleum,
oil cloth, sealing and caulking compounds, rubberlike
materials, core oils), lubricants and ﬂuids (bar chain oils for
chainsaws, irrigation well lubricants, hydraulic ﬂuids, slip
or release agents for concrete and asphalt), oleochemicals
(dimer acids, trimer acids, diacids, alcohols, amines,
amides, esters, polyamide resins, soaps, detergents, and
surfactants), diesel fuel, printing ink, other industrial uses
for soybean oil (dust suppressants, herbicide and insecticide
carriers), miscellaneous uses (antifoam agent in aerated
fermentations such as production of penicillin, streptomycin,
and tetracycline; soybean oil also signiﬁcantly increases
antibiotic yields, probably by providing nutrients; material
to delay onset of blooms on fruit trees, thus reducing
susceptibility to frost damage).
Soybean hulls in industrial products. Potential for
increased usage of soybean products in industrial products.
Tables: 1. Basic soybean adhesive formulation. 2.
Utilization of soybean oil and all fats and oils in the United
States for industrial products (million lb, 1955-1990;
the largest uses for soybean oil in 1990 were in resins
and plastics {106}, and paints and varnishes {50}). 3.
Comparative properties of diesel and soy diesel fuels. 4.
Emissions for diesel engines operating on different fuels and
engine conﬁgurations.
Photos show: 1. Henry Ford slamming an ax into a 1940
automobile trunk lid made of plastic based on soy protein. 2.
Newly developed plastics (plate, spoon, golf tee) containing
soy protein, corn starch, and other food-grade ingredients.
3. Henry Ford in 1941 wearing a soy protein suit, sitting on
a haystack looking at his straw hat. 4. Wood- and granitelike building materials produced with soy ﬂour and recycled
newspapers by Phenix Co., Mankato, Minnesota.
Other ﬁgures: 21.5. Chemicals used in converting
soybean oil into alkyd resins. 21.6. Chemical reactions
involved in epoxidation of soybean oil and stabilization of
polyvinylchloride (PVC). 21.7. Oleochemical derivation
pathways. 21.8. Structures and reactions of common
oleochemicals. 21.9. Prices and price ratios between
petroleum and soybeans and soybean products. Address:
1. Center for Crops Utilization Research; 2. Dep. of Food
Science and Human Nutrition. Both: Iowa State Univ., Ames,
Iowa.

4762. Johnson, Lawrence A.; Myers, Deland J. 1995.
Industrial uses for soybeans: Soybean hulls in industrial
products (Document part). In: D.R. Erickson, ed. 1995.
Practical Handbook of Soybean Processing and Utilization.
Champaign, Illinois: American Oil Chemists’ Society Press;
St. Louis, Missouri: United Soybean Board. viii + 584 p. See
p. 421. Chap. 21. [1 ref]
• Summary: Today all soybean hulls are sold for roughage in
feeding livestock; there is no special markets for industrial
applications. However researchers have recently begin to
study the use of soybean hulls in “bioremediation of soil
contaminated with diesel fuel and crude oil.” Anthony
Pometto III, at the Department of Food Science and Human
Nutrition, Iowa State University (Ames, Iowa) has reported
isolating petroleum-degrading bacteria from soybean hulls.
As much as 80-90% of spilled petroleum was degraded
within eight weeks. Rapid degradation has been attributed
to 3 factors: (1) The high population on soybean hulls of
microorganisms capable of degrading petroleum; (2) The
ability of the hulls to absorb fuels or oil, and, to effectively
present the contaminants to the microorganisms in a highly
accessible state; and (3) The co-substrates and nutrients
provided by the hulls which promote microbial growth.
Address: 1. Center for Crops Utilization Research; 2. Dep. of
Food Science and Human Nutrition. Both: Iowa State Univ.,
Ames, Iowa.
4763. Smallwood, Norman J. 1995. Environmental concerns
in soybean processing. In: D.R. Erickson, ed. 1995.
Practical Handbook of Soybean Processing and Utilization.
Champaign, Illinois: American Oil Chemists’ Society Press;
St. Louis, Missouri: United Soybean Board. viii + 584 p. See
p. 504-18. Chap. 25. [13 ref]
• Summary: Contents: Introduction: Issues, special
focus. Spill containment. Wastewater treatment: System
objectives, sources and characterization of wastewater
efﬂuent, wastewater stream separation, collection and
handling, process wastewater pretreatment train, biological
and subsequent treatment of process wastewater, ensuring
reliable process wastewater treatment, achieving compliance
with water pollution control legislation. Solid waste disposal:
Spent ﬁlter cake, waste biological activated sludge, spent
hydrogenation catalyst. Air pollution control: Combustion
products from boiler operation, dust control, chemical vapor,
odor control. Noise pollution. Local appearance standards
(incl. zoning). Material selection for equipment and facilities.
Operating practices. Recently enacted environmental laws
and regulations.
Figures: 1. Process wastewater pretreatment system. 2.
Process wastewater treatment system. Address: The Core
Team, Hamond, Louisiana.
4764. Ohio Soybean Council. 1995. Request for proposals
to identify opportunities to improve soybean oil in food
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applications. Columbus, Ohio. 4 p. Oct. 10. Unpublished
manuscript. Plus cover letter.
• Summary: Contents: Introduction. Problem statement.
Scope of work. Content of proposal package. Selection
process.
“Introduction: The Ohio Soybean Council (OSC) is
the qualiﬁed Ohio soybean board authorized by the United
Soybean Board (USB) and the United States Department
of Agriculture (USDA) to administer the national soybean
checkoff. The 15 member producer board was incorporated
in January 1990, and OSC is charged with improving the
proﬁtability of Ohio soybean producers.
“OSC concentrates its funding in six areas–research
to ﬁnd new uses, research to reduce production costs,
promotion activities to increase domestic soybean markets,
promotion activities to increase international soybean
markets, communication programs for soybean producers,
and information programs for industrial users of soybeans.
OSC program funding is driven by its strategic plan. One
program area deemed important is research to ﬁnd expanded
and improved uses for soybean oil in food applications.”
The stability of canola oil, particularly to oxidation, is
greater than that of soybean oil. Even though the price of
canola oil is 2 to 4 cents per pound (12-15%) higher than
that of soybean oil, canola continues to increase its market
share at the expense of soybean oil. Address: P.O. Box 479,
Columbus, Ohio 43216-0479. Phone: 614-249-2492.
4765. AGP–Ag Processing Inc a cooperative. 1995. Annual
report. 12700 West Dodge Road, P.O. Box 2047, Omaha,
Nebraska 68103-2047. 28 + 20 p. 31 cm.
• Summary: This annual report is larger in size (30.5 cm)
and number of pages than any previous report. Net sales
for 1995 (year ended Aug. 31) were $2,132.295 million, up
15.7% from $1,842.293 million in 1994. Earnings before
income taxes: a record $95.151 million, up a whopping
122.4% from the $42.792 million in 1994.
“The year of 1995 will be regarded as unique and
profound in the business.” “Soybean processing and
vegetable oil reﬁning have been the most proﬁtable
divisions of your cooperative.” “Soy diesel (methyl ester)
is an emerging market and AGP, through its afﬁliate
Ag Environmental Products, has become a leader in the
marketing of this important, value-added product (p. 5).
Denis E. Leiting has replaced Urban J. Knobbe as
Chairman of the Board. Pet Food production is now part of
Consolidated Nutrition.
“In May, Ag Environmental Products, LLC was formed
to research, develop and market industrial soybean oilderived products, such as biodiesel. Much credit goes to the
American Soybean Association state soybean associations,
check-off boards and the United Soybean Board for
providing seed money to support soy industrial product
efforts” (p. 10).

Adding value: “Production of bypass soybean meal
began early in 1995 at [AGP’s] Sergeant Bluff and Mason
City, Iowa, plants.”
“AGP is one of ﬁve major producers of soy ﬂour and
grits. Soy ﬂour is produced at the St. Joseph, Missouri,
facility and marketed into multiple food and feed
applications.”
AGP now produces nearly 2.3 million tons of formula
feeds. Consolidated Nutrition is the 3rd largest commercial
feed manufacturer in North America.
Four pie charts (p. 25) show which kinds of animals
consume Consolidated Nutrition feeds (swine 28%, dairy
23%), Master Mix feeds (dairy 37%, beef 23%, swine 23%),
Masterfeeds (poultry 50%, swine 18%), and Supersweet
feeds (swine 42%, beef 21%, dairy 20%).
The “Financial review and analysis” is a separate insert
on pages F1 to F20; it contains many bar charts for the years
1991-1995.
Photos show: (1) A grain trader talking on the phone
and the grain trading room. (2) Leiting and Lindsay. (3) A
combine harvesting soybeans. (4) members of the board of
directors. Address: Omaha, Nebraska. Phone: (402) 4967809.
4766. Biodiesel Report (NBB, Jefferson City, Missouri).
1995. Sioux Falls, S.D., runs entire bus ﬂeet on biodiesel
blend. Special report. p. 3.
• Summary: “The ﬁrst bus ﬂeet in the nation to adopt
biodiesel has committed to extend its use. The Sioux Falls,
South Dakota, City Council has allocated $60,000 for the
fuel, its transportation and storage. The 20% biodiesel / 80%
petroleum diesel blend is to be used in all 32 buses in the
ﬂeet.”
“Sioux Falls was one of the ﬁrst biodiesel test sites in
the nation with two separate biodiesel trials conducted by the
Sioux Falls Transit System in 1992 and 1993.”
4767. Ontario Soybean Growers’ Marketing Board
Newsletter. 1995. Proﬁles: Dennis Jackson, owner of Jackson
Seed Service Ltd. at Dresden, Ontario, Canada. Oct. p. 7.
• Summary: Over the past 15 years a small but steadily
growing proportion of Ontario’s soybean crop has been
going to small processors who use roasting, extruding, or
micronizing to make “full-fat soy feeds.” Ontario now has
three such companies: Cold Springs Farm at Thamesford,
Underwood Farms at Wingham, and Jackson Seed Service
at Dresden. “The high-energy soymeal is good news for
livestock producers and soybean growers alike,” says
Jackson. It is most widely used to feed hogs/swine, where it
translates into faster growth rates and more economic meat
output per square foot of barn space. Jackson’s “partialfat soymeal” typically contains 9% oil and 44% protein,
and sells at a premium of $15 per tonne over typical 48%
protein soymeal. Jackson also sells full-fat soymeal, but at a
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premium of about $100 a tonne over 48% soymeal, since the
processor loses his potential income from selling the oil. It
has gained a good market on dairy farms where it is fed as a
small portion of the total diet.
To date, Jackson has been selling his crude,
partially degummed soybean oil through brokers to feed
manufacturers, who add it to high-energy chicken and horse
rations. But he is looking for value-added markets ranging
from specialty vegetable-oil products to new hydraulic oils,
industrial lubricants, and for use as an additive for on-farm
tank-mixing with chemical sprays. A photo shows Dennis
Jackson. Address: Box 1199, Chatham, ONT, Canada N7M
5L8.
4768. Roberts, Justin J. 1995. Trends in soybean processing
and utilization. Paper presented at the Third Bi-Annual
SoyAfrica Conference. 43 unnumbered pages. Held 3-5 Oct.
1995 at Johannesburg, South Africa. Organized by Aproma.
• Summary: This paper consists entirely of graphics (prints
of overhead transparencies showing many charts and tables).
Background with regards to soy products in general:
Healthy and nutritious, protein rich with all essential amino
acids, rich in ﬁbre, rich in vitamins and minerals, low in
sodium and potassium, cholesterol free and low in fat,
probiotic.
Typical soy products available in the RSA [Republic of
South Africa]: soybeans, untoasted full fat soya ﬂour, toasted
full fat soya ﬂour, micro-milled soya ﬂour (100 mesh),
soya mince (coloured or uncoloured)–tvp, textured soya
concentrate–tsc (red crumble frozen), uncoloured frozen
(coloured and uncoloured frozen chunks), soya chunks
(coloured and uncoloured), soya isolate (90% protein), soya
concentrate (70% protein).
Typical soya applications in the RSA (many are listed).
Soyabeans (defatted ﬂake products): Food uses,
industrial uses of soya ﬂour and grits, soyabean meal (feed
uses, industrial uses), soy isolate (edible uses, industrial
uses).
Soyabeans (natural full fat products): baked soyabeans,
seed, soyabean sprouts, stock feeds. Full fat soya ﬂour (8
uses), roasted soyabeans (8 uses), soyabean derivatives
(soymilk, tofu, miso, tempeh, etc.).
Oil products: crude soyabean oil (glycerol, fatty acids,
sterols {stigmasterol, sitosterol, tocopherol, hormones}),
reﬁned soyabean oil (edible uses {9 uses listed}, medicinals,
technical [industrial] uses {12 uses listed}), soyabean
lecithin (edible uses {emulsifying agent, nutritional,
stabilizing agent, surface active agents, anti-spattering
agents, pan grease}, technical [industrial] uses {9 uses are
listed}).
Soy products (7 beneﬁts listed). Typical soy
products available in South Africa (18 are listed again).
Soya applications (Baking industry {7 beneﬁts listed}).
Appropriate technology (8 examples). Research needs (12

needs). Soybean research in the Department of Food Science,
University of Pretoria (12 areas of research). Modiﬁed Intsoy
method of making soymilk (to reduce oligosaccharides and
urease, lipoxygenase, and trypsin inhibitors). Small / micro
and small to medium food enterprises (SMEs, problems
and opportunities). Oligosaccharides are probiotic? (7 types
of health promotion, 3 unknowns). Soya protein isolate
by ultraﬁltration (requires less water than usual isoelectric
method). Future developments in the soya industry in RSA
(turnkey soymilk plants, soy sprout mince, milk and ﬂour,
canned soybean products, okara in standard white or brown
bread and/or biscuits, tofu).
Mopane or mopani from caterpillars / worms of
Gonimbrasia belina. Address: Dep. of Food Science, Univ.
of Pretoria, South Africa.
4769. Smit, Michael. 1995. Soybean production in
Africa. Paper presented at the Third Bi-Annual SoyAfrica
Conference. 2 p. + 6 p. of tables, charts, and graphs. Held
3-5 Oct. 1995 at Johannesburg, South Africa. Organized by
Aproma. [3 ref]
• Summary: Contents: Production trend. Cultivar adaptation.
Soybean production on the continent of Africa has roughly
doubled since 1980, rising from 330,000 tonnes (metric tons)
in 1980 to 603,000 in 1994. According to FAO statistics,
the major soybean producers presently are Nigeria 160,000
tonnes, Zimbabwe 150,000, Uganda 75,000, Egypt 67,000,
and South Africa 63,000.
FAO recently conducted a study on areas in Africa
that are suitable for soybean cultivation; the results were
published in a Report on the Agro-Ecological Zones Project
1978. According to this report, which only considered
rainfed production (and did not consider possible irrigation)
65.1 million ha are very suitable for soybean production,
200.3 million ha are suitable, and 160.4 million ha are
marginally suitable (see Fig. 3). From these ﬁgures it is clear
that Africa has a huge soybean production potential.
Fig. 4 shows that Africa currently produces less than
1% (0.4%) of the world’s soybeans. “I hereby suggest
that the production of soybeans be encouraged also as a
renewable resource for as many uses as are practical. Among
such would be building material, printer’s ink, methanol
surfactant, and many more.” Address: PhD, Grain Crops
Institute, ARC, Potchefstroom, South Africa.
4770. United Soybean Board. 1995. Soybeans: How a little
bean becomes an ingredient in thousands of products from
margarine to tofu to chicken feed (Brochure). Chesterﬁeld,
Missouri: USB. 12 panels + poster. Each panel: 23 x 10 cm.
• Summary: This attractive color publication is folded
so that the ﬁrst 12 panels are a brochure. However when
fully unfolded, a large color poster appears. The brochure
notes: In 1992/93 the USA produced 51% of the world’s
soybeans. An early history of the soybean in the USA [full
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of errors]. America livestock (including poultry) consume
about 22.5 million tons of soybean meal a year. How
soybeans are grown. Composition of the soybean. Foods
made from soybeans: Edamame, miso, natto, soy milk, soy
sauce, tempeh, tofu or soybean curd, full fat ﬂour. Photos
(each incorrect) in the brochure show: “1904: The famous
American chemist George Washington Carver discovers that
soybeans are a valuable source of protein and oil. 1920s:
Combines ﬁrst used to harvest soybeans. 1922: First U.S.
soybean processing plant opens. 1929: Soybean pioneer
William J. Morse spends two years in China, gathering
more than 10,000 soybean varieties for U.S. researchers
to study. 1940: Henry Ford takes an ax to a Ford car body
to demonstrate the strength of the soybean plastic he has
developed.”
The color poster (16 by 27 inches) is a cartoon showing
how soybeans are processed into various products, including
full fat ﬂakes, crude and degummed soybean oil, soy
concentrates, soy isolates, soy ﬂours, and defatted soy ﬂakes.
A soybean utilization/processing diagram at the bottom of
the poster shows 137 different products that can be made
from the soybean, including 33 whole soybean products
(“Traditional soyfoods” incl. tofu, soymilk, miso, tempeh,
soy sauce, natto), 33 soybean meal products (26 edible uses
+ 7 feed uses), and 71 soy oil products (13 edible uses, 19
industrial uses, and 18 applications for lecithin). The seven
types of lecithin applications are: Emulsifying agent (4
applications), nutritional (medical use, dietary use), antispattering agent (in margarine manufacture), stabilizing
agent (in shortening), anti-foam agent (yeast manufacture,
alcohol manufacture), dispersing agent (in paint, ink, and
rubber manufacture, and in insecticides), and wetting agent
(in cosmetics, paint pigments, and calf milk replacers).
Accompanying the brochure/poster is a note pad with
the same slogan across the top of each sheet: “Soybeans–
Designed for life.” Across the bottom is written: “United
Soybean Board–Investing check-off dollars.” Address: P.O.
Box 419200, St. Louis, Missouri 63141-9200.
4771. Associated Press. 1995. ‘Clean bean machines’
motor through D.C.: farm scene Indiana Gazette (Indiana,
Pennsylvania). Nov. 10. p. 12.
• Summary: A ﬂeet of tour buses and trolleys is in the
nation’s capital powered by a diesel fuel made from
soybeans. They run on clean-burning biodiesel fuel provided
by soybean farmers nationwide. An average acre of soybeans
provides enough biodiesel to power one of the buses to drive
200 miles.
The USDA has helped ﬁnance efforts to commercialize
the fuel. The USDA’s Alternative Agriculture Research and
Commercialization Center has conducted research showing
that a blend of 20% biodiesel and 80% regular diesel (made
from petroleum) will enable diesel engines to meet pollution
standards of the Clean Air Act.

“Biodiesel is an alternative fuel made from agricultural
feedstocks, such as animal fat, and oil seeds, such as
soybeans.” Address: AP Business writer.
4772. Phelps, Laura. 1995. Use of soybean meal as a
nitrogen supplement in mushroom compost (Interview).
SoyaScan Notes. Nov. 29. Conducted by William Shurtleff of
Soyfoods Center. [1 ref]
• Summary: Mushrooms (typically Agaricus bisporus) are
grown in a dark, warm place, in a “bed,” which is a large,
shallow, and sturdy wooden box, about 10 inches deep and
having a slatted bottom. This box is ﬁlled with “compost,”
the medium in which the mushrooms grow, which is
composed mainly of hay and straw, but to which various
nutritional supplements are added. Laura has never heard
of soybean meal being used in mushroom compost, but she
has a booklet which states that nitrogen supplements include
brewers’ grains and various seed meals (incl. soybean,
peanut, and cottonseed meals). Stable bedding and chicken
manure/litter are also widely used. Mushroom growers do
not use the typical NPK fertilizers that are used by most crop
farmers.
Much of America’s research on mushroom cultivation
is conducted at Pennsylvania State University located
at University Park, Pennsylvania. Contact: Paul Wuest
(pronounced like “weest”; phone 814-865-3971), or David
Beyer (814-863-7059). Address: Executive Director,
American Mushroom Inst., 1 Massachusetts Ave., N.W.,
Suite 800, Washington, DC 20001. Phone: 202-842-4344.
4773. American Soybean Association. 1995. “Specialty”
soybean production database (Leaﬂet). St. Louis, Missouri. 2
p. back to back. Nov.
• Summary: “ASA is assembling a database of members
who would like to grow distinctive types of soybeans with
speciﬁc characteristics in return for production premiums...
We will promote this list to specialty manufacturers,
processors, and contractors so they may better link with
producers interested in growing for their needs. Registrants
must be, or must become, current ASA dues-paying members
to be on the database.
“Specialty soybeans include varieties with low
fat content, high protein, high oil yield, clear hilums,
genetically altered seed, and characteristics needed for
fuels, inks, solvents, and dietary requirements for human
consumption. Of the inquiries received by ASA, premiums
offered to producers range from $0.20/bu to well over $1
per bushel depending on the specialty need, geographical
area and production requirements.” The leaﬂet contains a
questionnaire and a return mailer. Address: P.O. Box 419200,
St. Louis, Missouri 63141-9887.
4774. Hayes, Keri. 1995. Biodiesel comes full circle.
Bluebook Update (Bar Harbor, Maine) 2(4):3. Oct/Dec.
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• Summary: Vogel & Noot Industrienlagenbau GmbH (VNI)
of Austria has pioneered in the development of technology
that allows a variety of different oilseeds and their oils
(incl. soybeans) to be transformed into biodiesel fuel.
Their techniques can also transform oils and fats at various
stages of processing, from pure reﬁned oil to waste cooking
oil and grease. The VNI process, like others, involves
transesteriﬁcation. But whereas competing processes require
the use of high temperature and pressure, VNI technology
uses a speciﬁc catalyst that allows transesteriﬁcation at
normal pressure and room temperature without distillation.
Vogel & Noot can be found in the ‘95-’96 Soya
Bluebook Plus. The company has full-page ads on pages 150
and 201, and a listing on p. 204. Address: Ruthardweg 17,
Graz 8055, Austria. Phone: 43/316/29010. Contact: Wilhelm
Hammer.
4775. Wuest, Paul. 1995. The use of cracked soybeans,
defatted soybean meal, and crude soybean oil in growing
mushrooms (Interview). SoyaScan Notes. Dec. 8. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Paul’s surname is pronounced “Weest” (rhymes
with yeast). Soybeans are now widely used in growing
mushrooms. The mushroom industry has been using soybean
meal as a nitrogen supplement in its compost for about 25
years. But more important and in much larger quantities,
cracked soybeans have been used in mushroom compost
supplements starting in 1975. The research that started this
application is described in a U.S. patent issued in about 1973
or 1974 to David Carroll and Lee C. Schisler. It was titled
“A delayed release supplement for commercial mushrooms”
and it is owned by Pennsylvania State University. This patent
introduced a brand new technology and soybeans played the
key role. These full-fat cracked soybeans are mixed with
the prepared mushroom compost when the compost is being
spawned with the mushroom spawn for the button mushroom
(Agaricus). The fat is the key to the soybean’s effectiveness.
The vegetable oils are somewhat like sex hormones; the
unreﬁned soy lipids stimulate fructiﬁcation or fruiting of the
mushrooms.
The scientist who actually moved the Carroll and
Schisler patent to the commercial level is R. Barry Holtz.
A PhD student of Schisler’s, he has published a number
of papers on the role of sterols in fungal metabolism. In
addition, he is the co-owner of and director of research
at a biotechnology company named BioSource Food
Systems (previously BioSource Genetics Inc.) (3333 Vaca
Valley Parkway, Suite 1000, Vacaville, California 95688.
Phone: 707-446-5501). Holtz’s research focus is in fungal
metabolism, which he feels is an industrial area that has been
totally overlooked by scientists. He develops creative fungal
systems and likes to talk about the effect of soybean oil on
mushrooms.
We could make a pretty good estimate of the quantity

cracked soybeans used in mushroom farming. These ﬁgures
have not been published. Last year in the USA 776 million lb
of mushrooms were grown on twice that amount of compost
(1,552 million lb) which contained 12% moisture. Multiply
by 0.65 to get the amount of compost spawned (the loss
is due to metabolism), then by 0.88 to get the dry weight.
About 65% of U.S. mushroom farms use cracked soybean
supplements and they are used at the 4% level. This works
out to be 23 million lb or 11,541 tons (of 2,000 lb each) per
year.
Much, much smaller quantities of defatted soybean meal
are used as a nitrogen supplement in making mushroom
compost during Phase I. During the past 10, the mushroom
composters have moved increasingly toward heavier chicken
manure supplementation, used at the rate of up to 350 lb/ton.
An estimated 12% of all mushroom farms use soybean meal
in their compost; it is used at the rate of about 50 pounds
per ton, or 2.5%. Major competing seed concentrates are
cottonseed meal, plus a little canola meal. This works out to
be about 4.6 million lb or 2,328 tons.
Crude (unreﬁned) soybean oil has also been used
intermittently since the early 1980s in mushroom farming.
It is sprayed on Phase I compost at the end and it is
used speciﬁcally for Phase II composting to enhance the
amount of thermophilic activity during Phase II. It also
provides some increase in mushroom yield. There is a
technological problem with using crude soy oil; if it is
not thoroughly mixed into the compost, you wind up with
spots of the compost that are extraordinarily hot. The good
microorganisms are burned up, pathogens enter, and it can
end up a mess. Moreover the crude soy oil is somewhat
slippery, messy, and hard to work with. Most of the
publications on this subject of oil include L.C. Schisler as an
author. They appeared in journals (from about 1968 to 1982)
such as Applied and Environmental Biology, Mycologia, etc.
He tested various vegetable oils, including soy. Barry Holtz
at BioSource probably has the best collection of citations
on this subject. Lee Schisler was a fungal physiologist, who
worked at the organismal level. Holtz was a biochemist,
who worked at the biochemical level and got involved in
mechanisms, membranes, membrane transport. Barry went
initially to Ohio State where he did biochemistry. Then
he went to work for various industrial concerns, winding
up now as a co-owner of BioSource. Lee Schisler is alive
and retired; he left the university with real bitterness in his
soul for reasons that go back to the patent, and the way
the university and some people in the mushroom industry
handled it. Basically Lee was not thanked for what he did.
Moreover some people in the mushroom industry decided to
make their own delayed release nutrients rather than paying
royalties on the patent.
Today mushroom farming is a mature industry. The
mushrooms are grown in large nondescript buildings,
largely above ground. A large amount of capital is requited
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to get in the business and the rate or return on investment is
about 12%. Until not many years ago the whole mushroom
growing process was so clandestine, the farmers did not
want academicians to say anything about it. Today many
mushroom farmers have advanced academic degrees, and
a few of them have PhD degrees. Address: Prof. of Plant
Pathology, College of Agricultural Sciences, Pennsylvania
State Univ., University Park, PA 16802-2801. Phone: 814865-3971.
4776. Nelson, Kent. 1995. Re: Soydiesel. Letter to Kenlon
Johannes, National Biodiesel Board (NBB), Missouri, Dec.
13. 1 p. Typed, with signature on letterhead.
• Summary: “I appreciate your coming to Asia to promote
biodiesel and look forward to working closely with you.”
“I have been talking with the Vice Chairman of the
Nagano Winter Olympic Committee (ex-vegoil crusher who
owns 35 gas stations) for a while now about getting them
to use soydiesel in the ‘98 Games. While it’s been an uphill
battle with no supplies, no testing having been done, no
precedents, they have remained open minded and willing
to listen The other members of his ﬁrm would like to know
about biodiesel in Europe. For example, was it used in the
French Winter Games in 1990? How much is sold in the EU
/ Germany? Is it common? Is it expensive compared with
other fuels? Does the government give it preferential tax
credit? Other subsidies? Is there anything else you know
about the EU and biodiesel?”
He has other questions about the USA. Address:
American Soybean Assoc., 7th ﬂoor, Tameike Tokyu Bldg.,
1-1-14 Asakusa, Minato-ku, Tokyo 107, Japan. Phone: (03)
5563-1414.
4777. Johannes, Kenlon. 1995. Re: Shipment of fuel to
JOMO. Letter to Kent Nelson, ASA-Japan, Dec. 28. 3 p.
Typed.
• Summary: JOMO refers to the JOMO Technical Research
Center, Saitama prefecture, Japan. The fuel [soy biodiesel]
supplier is Ag Environmental Products; contact Bill Ayres
or Doug Pickering. They will ship it in 5-gallon plastic
containers. The cost will be 500,000 yen, paid for by the
American Soybean Association, 7th ﬂoor, Tameike Tokyu
Bldg., 1-1-14 Asakusa, Minato-ku, Tokyo 107, Japan.
Attached are 3 letters, two of these from ASA-Japan.
Address: Executive Director [National Biodiesel Board,
Missouri].
4778. Holin, Fae. 1995. Planting rural development seeds:
Indiana Farmers Union converts barn into oilseed processing
plant. Soybean Digest. Dec. p. 14, 16.
• Summary: Bob Leader, of Brookston, Indiana, has
an oilseed processing unit and bioreﬁnery in his cattle
barn. Established by the Indiana Farmers Union Service
Association (IFUSA), it is gearing up to produce hydraulic

oil, anti-freeze, cutting oil, ﬁsh bait, and other value-added,
environmentally friendly products from soybeans and other
crops. The goal is to process 487,000 bushels of soybeans
its ﬁrst year. Leader believes that “value-adding is where the
proﬁt is.” Since this bioreﬁnery was established in May, at
least 17 similar oilseed bioreﬁneries have sprung up. A color
photo shows Leader and his unit, which separates soybean
oil from meal.
4779. Minnesota Soybean Research & Promotion Council.
1995. MinnSoy Digest: Annual report, September 1, 1994–
August 31, 1995 (Leaﬂet). North Mankato, Minnesota. 2 p.
Dec. 28 cm.
• Summary: During the 1994/95 ﬁscal the Minnesota
Council spent $2,064,626 as follows: Research–$919,525
(44% of total) spent on breeding and genetics, disease and
pest resistance, weed competitiveness, improving protein
and oil content (Toyopro, a new high protein special purpose
variety aimed at the food market was developed by the
University of Minnesota and released), food science and
nutrition (Research scientists at the University of Minnesota
examined the cancer-preventive properties of soybeans),
soybean production (studied conservation tillage).
Promotion–$333,553 (16%) spent on defending,
maintaining and expanding markets for soybeans. Consumer
information–$283,615 (14%). “Projects in this area were
designed to maintain the market share of soybean oil and
increase awareness of the beneﬁts of all soy food products.
In addition, to educate and inform the consumer about the
everyday use of soy in order to increase the purchase of soybased food products.”
Producer communications–$198,323 (10%) spent to
inform producers about the activities and programs being
conducted with funding from the national soybean checkoff.
There were radio spots called “’Soy Minutes,’ sponsorship
of two pages in 8 issues of the MinnSoy Voice newsletter,
six inserts in the Soybean Digest magazine, three soybean
leadership conferences, and ongoing efforts to maintain good
working relationships with all media.”
Industry information–$160,379 (8%) spent on export
relations, trade teams, biodiesel, oil for soy ink (At the end
of ﬁscal year 1995 it was determined that 96% of the state’s
newspapers were using soy ink). Address: 360 Pierce Ave.,
Suite 110, North Mankato, Minnesota 56003. Phone: 507388-1635.
4780. National Soy Ink Center. 1995. Types and uses of soy
ink (Leaﬂet). West Des Moines, Iowa. 1 p. Single sided. 28
cm.
• Summary: This single-sided leaﬂet, printed with dark blue
ink on beige paper, describes each of the six different types
of soy ink and the types of presses on which they are used:
News ink, cold-set ink, sheet-fed ink, heat-set ink, business
forms ink, and ﬂexographic ink.
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Talk with Bonnie McCarvel, executive director of the
Minnesota Soybean Research & Promotion Council. 1996.
Feb. 2. This leaﬂet was probably developed in 1995 by the
National Soy Ink Center, located at the Iowa Soybean Assoc.
in West Des Moines; contact Jo Patterson. Address: West Des
Moines, Iowa. Phone: 1-800-747-4275.
4781. Lapp, Denver; Stanley, David; Ropp, Tim; Cholis,
John. 1995. Soy-diesel blends in aviation turbine engines.
West Lafayette, Indiana. [27 p.]. 28 cm.
• Summary: This project was funded by the Indiana
Soybean Growers Association. Contents: Cover letter to
Indiana Soybean Growers Association. I. Project overview,
soy-diesel data, and results of other studies. II. Aviation
applications study.
Appendix A. Products of fractional distillation in a
petroleum / oil reﬁnery due to catalytic cracking (from
top to bottom, light to heavy): Petroleum gases, gasoline,
kerosene, diesel oil, lubricants [motor oil], fuel oil, bitumen
[tar, asphalt]. Appendix B. TPE... setup. Letter from Baere
Aviation Consulting to Prof. Stanley, concerning viscosity,
density (speciﬁc gravity), freeze point and cloud point.
Address: 1-2. Asst. Professors; 3-4. Students. All: Aviation
Technology Dep., Purdue Univ., West Lafayette, Indiana.
4782. Meikle, Jeffrey L. 1995. American plastic: A cultural
history. New Brunswick, New Jersey: Rutgers University
Press. xiv + 403 p. See p. 155-57. Illust. (some color). Index.
27 cm. [775* endnotes]
• Summary: A history of plastics in America from 19th
century celluloid to the ﬁrst wholly synthetic bakelite,
through to a proliferation of compounds and on to recent
ecological concerns. Emphasis is on the social and cultural
side of plastic use, rather than a technical approach.
Contents: List of illustrations. Preface. Introduction:
A matter of deﬁnition. 1. Celluloid: From imitation to
innovation. 2. Bakelite: Deﬁning an artiﬁcial material. 3.
Vision and reality in the plastic age. 4. An industry takes
shape. 5. Nylon: Domesticating a new synthetic. 6. Growing
pains: The conversion to postwar [post World War II]. 7.
Design in plastic: From durable to disposable. 8. Material
doubts and plastic fallout. 9. Beyond plastic: The culture of
synthesis. Acknowledgments. Abbreviations and sources.
Notes.
Includes a discussion of Henry Ford’s work with plastics
made from soybeans. Illustration 6-1 (p. 156) shows Henry
Ford swinging an ax into a phenolic plastic trunk panel,
1940 (From the collections of the Henry Ford Museum and
Greenﬁeld Village).
Page 76 states: “Cast phenolic was so successful that
Modern Plastics feared popular jewelry–and the material
from which it was made–was being ‘ford-ized.’”
Jeffrey L. Meickle was born in 1949. Address: Prof. of
American Studies and Art History, Univ. of Texas at Austin.

4783. Pankey, Susan M. 1995. Why the brown bean was
blue: The story of a soybean frown turned upside down.
2nd ed. Nebraska: Nebraska Foundation for Agricultural
Awareness. 32 p. Illust. by Libby Mortensen. No index. 23
cm. 1st ed. 1992.
• Summary: This is a children’s book, written in rhyming
verse, about the many things that can be made from
soybeans. The soybean is “blue” (unhappy) because people
don’t understand all the great things that it can do. From
soybeans we can make soybean oil, mayonnaise, margarine,
soap and shampoo, insecticides, varnish and paint, lecithin
(used in medicines and chocolate bars), soy ﬂour, hot dogs,
soy sauce, tofu, soybean meal for livestock feeds, soy ink,
glue.
Also describes how soybeans are grown and crushed
to yield soybean oil and meal. This edition is printed with
soy ink on recycled paper. Both the ﬁrst edition (1992) and
this second edition were published by the same Nebraska
Foundation for Agricultural Awareness with funding from
the Nebraska Soybean Board. Project coordinated by Ellen
Hellerich, Nebraska Agriculture in the Classroom (Lincoln,
Nebraska). Address: Upstate New York.
4784. United Soybean Board. 1995. Soybeans. They’re in
almost everything (Leaﬂet). St. Louis, Missouri. 3 panels
each side. Each panel: 22 x 9 cm. [2 ref]
• Summary: This attractive color leaﬂet, developed for
USB by the EvansGroup in Seattle, Washington, and
printed with soy ink, describes the many uses of soybeans.
A color illustration shows thousands of soybeans in various
containers, in beer, potato chips, biodiesel, bread, a burger,
cooking oils, paint, pet food, a plastic bowl, pharmaceuticals,
lipstick, and glue. A chart shows the many uses of soybean
oil products (incl. lecithin), whole soybean products, and
soybean protein products (industrial/technical uses, edible
uses, and feed uses of soybean meal and hulls). Under
“Soybean facts,” brief deﬁnitions are given of soy isolates,
soy concentrates, soy ﬂour, soy ﬁber and bran, soybean oil,
soy lecithin, and amino acids.
Individual state soybean boards could pay to have their
names printed on the leaﬂet. They would then use them to
hand out at expos and fairs. This copy has the Minnesota
soybean board name and address printed on it. Address: P.O.
Box 419200, St. Louis, Missouri 63141-9200.
4785. Wendel, Armin. 1995. Lecithin. In: Martin Grayson,
executive editor. 1995. Kirk-Othmer: Encyclopedia of
Chemical Technology, 4th ed. New York: John Wiley
& Sons. See Vol. 15, p. 192-210. A Wiley-Interscience
Publication. [51 ref]
• Summary: A comprehensive treatment of lecithin.
Contents: Introduction. Physical properties. Chemical
properties: Hydrolysis, acyl side-chain reactions
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(hydrogenation, hydroxylation, autoxidation), browning
reactions, other reactions of phospholipids. Manufacture
and processing (Crude soy lecithin is a by-product of the
degumming process of soy oil: The phosphorus-containing
compounds are removed to improve the stability of the
oil. Only a small percentage of the total lecithin that is
potentially available in plant-oil processing is actually
produced). Puriﬁcation processes. Commercial grades.
Economic aspects. Speciﬁcations and standards: Food
Chemical Codex, U.S. Pharmacopeia (USP XXII), European
Community. Analytical and test methods. Health and
safety factors. Uses: Animal feed, baking products, candy
/ confections (incl. chocolate), cosmetics and soaps, food
(dehydrated foods, ice cream, macaroni and noodles,
margarine, edible oils and fats, inks and dyes), liposomes
(See Note 2), paints, petroleum products, pharmaceuticals,
plant protection, plastics, release / antisticking agents,
elastomers (in rubber), textiles. Bibliography.
Tables: (1) Categories of commercial lecithin, Broadly
divided into natural, reﬁned, and modiﬁed. And into plastic
and ﬂuid. Within the natural category is unbleached,
bleached, and double-bleached. Within the reﬁned category
is deoiled and fractionated (subdivided into oil-soluble and
alcohol-soluble). Within the modiﬁed category, lecithin can
be physically, chemically, or enzymatically modiﬁed.
(2) Compositions of lecithins, oil-free basis, %. The
phospholipid composition of 7 types of lecithin is given:
Soybean lecithin, corn lecithin, sunﬂower seed lecithin,
rapeseed lecithin, peanut lecithin, egg lecithin, bovine
brain lecithin. Egg lecithin has the highest content of
phosphatidylcholine (PC) at 69% compared with only 21%
for soybean lecithin. Soybean lecithin [the most widely used
commercially worldwide] contains:
phosphatidylcholine (PC) 21%
phosphatidylethanolamine (PE) 22%
phosphatidylinositol (PI) 19%
phosphatidic acid 10%
phosphatidylserine 1%
sphingomyelin 0%
glycolipids 12%
(3) Fatty acid composition of oil-free lecithins, %.
Soybean lecithin is 58.0% linoleic acid.
(4) Composition of commercial soy lecithin and egg
lecithin. In addition to diluted percentages of the basic
phospholipids such as PC 10-15%, PE 9-12%, PI 8-10% etc
it also contains:
lysophosphatidylcholine 1-2%
lysophosphatidylethanolamine 1-2%
phytoglycolipids 4-7%
phytostearines 0.5-2%
other phosphorus-containing lipids 5-8%
sphingomyelin 0%
saccharose 2-3%
free fatty acids max 1%

mono-, diglycerides max 1%
water max 1.5%
triglycerides [soybean oil] 35-40%.
(5) Solubility of lecithin and various phospholipids.
Shows which of six are soluble or insoluble in hexane,
benzene, ethanol, and acetone. All but the last are not soluble
in acetone, which is why acetone is used to separate out
lecithin from soy oil. The six are:
lecithin
phosphatidylcholine
phosphatidylethanolamine
phosphatidylinositol
phytoglycolipid
lysophospholipids. Note: lysophospholipids are soluble
in water; the others are dispersible in water.
(6) Commercial lecithins, % composition. The six
commercial lecithins are: Crude, deoiled, alcohol-soluble
fraction, alcohol-insoluble fraction, PC 70%, PC 90%.
Various trademarks for each are given, owned by ADM,
America Lecithin Co. (ALC), Central Soya, Nattermann
Phospholipid GmbH, and Riceland.
(7) Commercial lecithin potential from vegetable oils.
The 6 vegetable oils are soybean, sunﬂower seed, rapeseed,
cottonseed, peanut, corn. The 3 columns for each type of oil
are: World production (million tons, 1991-92), hydratable
lecithin %, lecithin yield (metric tons). For soybean oil the 3
columns are: 16.44 million tons, 2.2%, 361,680 tons lecithin
yield.
(8) Lecithin world production. The 6 types of lecithin
are: crude lecithin, deoiled lecithin, phospholipid fraction PC
35, phospholipid fraction PC 70, phosphatidylcholine > 90.
They are ranked from the least expensive to the most. For
each is given: World capacity (metric tons). Average sales
price, $/kg. Crude lecithin sells for $0.62 vs. deoiled lecithin
for $4.40 (7 times as expensive).
(9) U.S., British, Japanese, and European speciﬁcations
for lecithin purity.
Figures: (1) Chemical structure of phosphatidylcholine
(PC) and other related phospholipids.
(2) Flow sheet for a lecithin production unit; each step is
described.
(3) Flow sheet for continuous deoiling of soy lecithin
(with acetone); each step is described. (4) Flow sheet for
batch process for producing phosphatidylcholine fractions;
each step is described. (5) Flow sheet for continuous process
for producing phosphatidylcholine; each step is described.
Note 1. Rhône-Poulenc was a French chemical and
pharmaceutical company founded in 1928. In 1999 it
merged with Hoechst AG to form Aventis. As of 2015, the
pharmaceutical operations of Rhône-Poulenc are part of
Sanoﬁ and the chemicals divisions are part of Solvay group
and Bayer Crop Science.
Note 2: A liposome is a spherical vesicle having at least
one lipid bilayer. The liposome can be used as a vehicle
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for administration of nutrients and pharmaceutical drugs.
Liposomes are most often composed of phospholipids,
especially phosphatidylcholine. Address: Rhône-Poulenc
Rorer, Germany.
4786. Wrenn, Lynette Boney. 1995. Cinderella of the new
south: A history of the cottonseed industry, 1855-1955.
Knoxville, Tennessee: The University of Tennessee Press.
xxiv + 280 p. Index. Illust. 24 cm.
• Summary: This excellent, very readable yet scholarly
and carefully documented work also contains excellent
historical information on the soybean: “Because soybean oil
currently dominates the market, few people realize that the
modern vegetable oil and shortening industry [in the USA]
originated in the continuing efforts of cottonseed crushers
and oil reﬁners to improve and market their product as a lessexpensive substitute for olive oil, butter, and lard” (Preface,
p. xi).
By “the end of World War II, soybeans had passed
cottonseed as the leading source of vegetable oil in the
United States” (p. xx).
“Wartime shortages created a greater demand for
vegetable fats than could be satisﬁed by domestic cottonseed
alone. Because the amount of cottonseed available for
crushing depended on the amount of cotton harvested and
the aim of New Deal policy was to cut cotton production in
order to raise lint prices, an opportunity existed for soybeans
and other oleaginous crops to ﬁll the gap” (p. xxi).
The history of cottonseed oil deodorization and
hydrogenation (p. 81-84) notes that the process took several
decades. “Some fats had been deodorized since the 1840s
by being boiled in water and having steam blown through
them. In about 1891, Henry Eckstein, a chemist at the N.K.
Fairbank Company, discovered in England that blowing
steam through hot oil in an enclosed vessel or still caused
fatty acids carrying unpleasant odors, ﬂavors, and coloring
material to volatize and escape with the steam through the
holes in the top of the vessel.” Further improvement came
from James Boyce. In the early 20th century, David Wesson
perfected the deodorization process by exposing cottonseed
oil to superheated steam in a vacuum. “Carrying out the
deodorization process in a vacuum minimized oxidation and
made it possible to lower the temperature and prevent the
oil from acquiring a cooked taste. Wesson Oil, produced by
the Southern Cotton Oil Company, commemorated Wesson’s
achievements in the chemistry of fats.”
“In 1911 Procter & Gamble unveiled the ﬁrst allvegetable shortening produced for the retail trade. It was
called Crisco, short for crystallized cottonseed oil.” After
World War I, when the U.S. Supreme Court invalidated
Procter & Gamble’s exclusive use of the 1903 Normann
patent on hydrogenation, the way was cleared for other
companies to make all-vegetable shortenings. Hydrogenation
had the added beneﬁt of making lower grade oils more

stable and less likely to become rancid. There follows a
brief biography of David Wesson (p. 83-84); in the 1920s
he correctly forecast the use of vegetable proteins, “but
acceptance came much later than he anticipated, and they
were made from soybeans rather than cottonseed.”
During World War I, both the USA and Europe imported
soy and other oilseeds from East Asia. “Republicans came
to power in 1921 [with President Warring G. Harding]
determined to restore protective tariffs that had been
removed in 1913 following the election of Woodrow Wilson.
In a departure from agriculture’s free-trade position, many
farmers demanded protective tariffs, believing that they
would bring higher prices for agricultural products as they
had in the past done for manufactured goods. Farmers had
been converted to the principle of protection after the sudden
price deﬂation of 1920-21.” Despite the opposition of the
“Interstate Cotton Seed Crushers’ Association, the FordneyMcCumber Tariff Act of 1922 imposed high duties on
imported vegetable oils and oleaginous materials. As some
had predicted, British and European soap and margarine
makers formed a “Soya Bean Oil Pool in the mid-1920s that
very successfully held down oil prices.”
During the 1930s, increased labor costs and competition
from soybean oils were the main catalysts of change in the
cottonseed processing industry. This decade accelerated the
transition from a cottonseed industry composed of hundreds
of labor-intensive hydraulic press mills, many of them quite
small, to one with fewer and larger plants that used more
efﬁcient, “labor-saving solvent and screw press extraction”
(p. 162).
“Before the Great Depression, cottonseed oil had been
the only American vegetable oil produced in signiﬁcant
quantities... Soil conservation programs of the late 1930s
encouraged farmers to put more of their land into soybeans,
peanuts, and other plants that would improve the soil and
fewer acres into surplus staple crops such as wheat, corn,
and cotton.” During the 1930s, most of the soybean oil made
in the USA went into paints. “When New Deal programs
reduced supplies of shortening made with cottonseed oil,
manufacturers became interested in soybean oil. By the end
of the 1930s soybean oil sold for pennies a pound less than
cottonseed oil and in many cases could be substituted for
cottonseed oil in food products. Although soybean oil did not
yet match the quality of cottonseed oil, processing improved
sufﬁciently to make it acceptable.” During the 1930s the
American shortening industry increased the amount of
soybean oil in its products to 18% from only 1%. During
World War II, soybean prices were supported as part of the
effort to increase domestic supplies of oils and fats. “In the
1950s soybean acreage underwent ‘an explosive expansion,’
particularly in the southern states, where soybeans ﬁlled
much of the gap left by shrinking cotton acreage” (p. 164).
Address: Memphis, Tennessee.
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4787. Missouri Soybean Merchandising Council. 1995?
Soybeans–Good food for good health. Jefferson City,
Missouri. 12 p. Each panel ranges in size from 7.5 x 9.5 cm
to 14 x 9.5 cm. Undated.
• Summary: Printed with green soy ink on white paper, each
page of this little booklet is a different height to serve as a
sort of tab index. Contents: Good nutrition. Heart disease.
Cancer prevention. Other diseases: Osteoporosis, diabetes.
Adding soyfoods to your diet is not as hard as you might
think: Soymilk, tofu, isolated soy protein, soy ﬂour, whole
soybeans.
The information in this brochure is based on “The
Simple Soybean and Your Health,” by Mark Messina,
PhD and Virginia Messina, RD. Though it was developed
by the Missouri Soybean Merchandising Council (Susie
Oberdahlhoff), any state soybean board could order copies
with its name, address, and phone number printed on the
back. Address: Missouri. Phone: 507-388-1635.
4788. Johannes, Kenlon. 1996. Re: Video on biodiesel
production. Letter to Mr. Wilhelm Hammer, Vogel & Noot,
Industrieanlagenbau GMBH, 8055 Graz, Austria, Jan. 11. 13
p. Typed, with signature on letterhead.
• Summary: Vogel and Noot’s video on biodiesel plant
production was mailed to Mr. Y. Araki, Muko-shi, Kyoto,
Japan. Attached to the cover letter are 12 p. of letters and
articles related to biodiesel in Japan. One is a small article
(no date or source) which states: “Japanese town builds
methyl ester facility. Aito-cho, a town in Shiga Prefecture,
Japan, is constructing a facility to produce methyl ester from
used household edible oil... the town plans to recycle the
spent edible oil for use as a biodiesel fuel.”
The NSB letterhead has a new logo in the upper left
corner. The word “Biodiesel” (a registered trademark) is
written in all capital letters with the ﬁrst three letters solid
blue and the rest with a thin black outline. Above and to the
left of the “Bio” is the thin blue outline of a white cloud.
Address: Executive Director, National Biodiesel Board, 1907
Williams St., P.O. Box 104898, Jefferson City, Missouri
65110-4898.

Two years after the ﬁrst European biofuels forum, which
took place in Tours, France, this year’s event will cover
feedstocks, conversion technologies, environmental issues
and the need for joint industry / government collaboration for
greater biofuels use.”
4791. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Biodiesel use grows in Europe. Jan. p. 3.
• Summary: “Czechoslovakia may have split into two
separate republics, but the two nations are of one mind when
it comes to biodiesel. Since 1990, when tests on tractors
were run using imported Austrian biodiesel, the biodiesel
industry has taken hold. Today, the Czech Republic boasts 16
biodiesel plants, with total production of 17.4 million gallons
per year... most of these plants range in production capacity
from 150,000–900,000 gallons annually. Meanwhile, an
additional nine biodiesel production plants have sprung up in
the Slovak Republic. Total production of all Slovak plants is
about 2.25 million gallons annually, with most Slovak plants
in the 150,000–450,000 gallon annually production range.”
For more information: Werner Korbitz, Graben 14/3,
A-1014 Vienna, Austria.

4789. National Biodiesel Board. 1996. FY95 budget for USB
funded projects. Jefferson City, Missouri. 5 p. Unpublished
typescript. Jan. 31.
• Summary: Contents: Research programs and projects: Fuel
characteristics, engine emissions, engine non-emissions,
others. Industry information programs & projects: Market
studies, education–industry, education–end user. Address:
Jefferson City, Missouri.

4792. Product Name: Soy Smooth (Sun Block Skin
Lotion).
Manufacturer’s Name: Franmar Chemical.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1996 January.
Ingredients: Incl. soy protein and a sun blocker: Aloe,
sage, cetyl alcohol, steric acid, glycol stearate, propelyne
glycol, soy protein, coconut oil, jojoba oil, glycerine, PEG75 lanolin, dimethicone, carbomer 940, triethonamine,
tetrasodium EDTA, cyclomethacone, methylparaben,
propyparaben.
New Product–Documentation: Talk with Mary Blocksma
of Beaver Island, Michigan. 1996. Sept. 14. This is a sunblock skin lotion (SPF-15) in which soy oil is apparently a
major ingredient.
Talk with Frank Sliney of Normal, Illinois, company
owner and founder. 1996. Sept. 14. This is one of many
safe industrial chemical products made by his company. For
more details talk with Mark Henneberry, head of sales and
marketing.
Talk with Mark Henneberry. 1996. Sept. 16. He
describes each of the company’s soy products and gives the
year and month of introduction. Update: 1996. Oct. 8. They
are planning to add ADM natural-source vitamin E to the
product.

4790. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Austria hosts 2nd biofuels forum. Jan. p. 3.
• Summary: “The Second European Liquid Biofuels Forum
will be held in Graz, Austria, September 22-25, 1996.

4793. Hui, Y.H. ed. 1996. Bailey’s industrial oil and fat
products. 5th ed. 5 vols. New York, NY: John Wiley & Sons.
Index. 25 cm.
• Summary: The ﬁve volumes are: 1. Edible oil and fat
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products: Chemistry, properties, and nutrition (528 p. Oct.
1995). Vol. 1 contains 28 lines in the index for soybean
lecithin, soybean meal, soybean oil, and soybeans (with
statistics).
2. Edible oil and fat products: Oils and oilseed trading
(708 p. Nov. 1995). In volume 2 is a long chapter each major
oilseed, including soybean oil. Vol. 2 contains 78 lines in the
index for soybean oil, and soybeans (only 5 lines).
3. Edible oil and fat products, products and application
technology (570 p. Nov. 1995). Margarine and shortening
are discussed in vol. 3. Vol. 3 contains 18 lines in the index
for soy phosphate / lecithin, soy protein as a margarine
ingredient, soybean oil, and soybeans.
4. Edible oil and fat products, processing technology
(680 p. Dec. 1995). Vol. 4 contains 24 lines in the index for
soybean oil (cosmetic applications, paints and varnishes).
5. Industrial and consumer nonedible products from oils
and fats (400 p. Jan. 1996). Vol. 5 contains only 3 lines in the
index for soybean oil and soybeans (processing).
The 5 volumes contain 62 chapters by internationally
renowned contributors from industry, academia, and
government. Soybeans and soy products are discussed in
each of the 5 volumes.
Edward Alton Bailey lived 1907-1953. Address:
President, American Food Nutrition Center, California.
4794. Soyfoods Center archival collections, from the 1600s
ongoing. 1996. Lafayette, California. [6313 ref]
• Summary: As of 1 Jan. 1996 the Soyfoods Center Archives
contains 6,313 unpublished archival documents–mainly
correspondence, interviews, photographs, and unpublished
manuscripts relating chieﬂy to the history of soybeans and
soyfoods, and to a lesser extent, the history of vegetarianism
and natural foods.
Main subject areas include: early history of soybeans
and soyfoods; modern soy protein products; soyfoods
industry and market; industrial utilization of soybeans; soy
pioneers in the U.S., Europe, and worldwide; major U.S.
soybean crushers; Seventh-day Adventists worldwide;
pioneer U.S. soy protein companies; pioneer U.S. natural
food companies and distributors; soybeans, soyfoods, Third
World nations, and world hunger; nutritional and medicinal
value of soybeans and soyfoods; and soybean production,
trade, and marketing.
Document level access is available through the
repository’s SoyaScan information retrieval system.
Most important speciﬁc subject areas: Miso, natural
foods, Seventh-day Adventists, soy sauce, soybean, soybean
industry, soybean products, soyfoods, soyfoods industry,
soymilk, tempeh, tofu, vegetarianism. Address: P.O. Box
234, Lafayette, California 94549. Phone: 510-283-2991.
4795. National Biodiesel Foundation. 1996. Re: Upcoming
board of directors meeting. Letter to NBF directors, Feb. 13.

21 p. Typed, without signature on letterhead.
• Summary: Contents: (1) Cover letter from Kenlon
Johannes. The “NBF will meet the evening of February 24,
1996, at 7:00 p.m. at the Hilton Suites in Phoenix, Arizona...
Please review and bring these materials to the meeting with
you. Also please bring your Foundation Book along to the
meeting.” (2) NBF board meeting agenda (1 p.). (3) NBF
board of directors and ofﬁcers, with contact information (1
p.). (4) NBF director proxy statement (1 p.). (5) Bylaws of
the National Biodiesel Foundation (amended 15 Sept. 1995)
(5 p.). (5) Minutes of NBF board of directors meeting on 9
Dec. 1995 at Stouffer Concourse Hotel, St. Louis, Missouri
(1 p.). (6) Minutes of NBF board of directors meeting on 15
Sept. 1995 at Hotel Fort Des Moines, Des Moines, Iowa (2
p.). (7) Minutes of NBF board of directors meeting on 19
July 1995 at Marriott Pavilion Hotel, St. Louis, Missouri
(2 p.). (8) Minutes of NBF board of directors meeting on
16-17 March 1995 at Hyatt Regency on the Riverwalk, San
Antonio, Texas. Plus 2 pages of objectives and activities
(prioritized) (5 p.). (9) Minutes of NBF teleconference call,
30 Jan. 1995 (2 p.). (10) Minutes of NBF board of directors
meeting on 16 Jan. 1995 at Capital Plaza Hotel, Jefferson
City, Missouri (1 p.). Basic ﬁnancial documents. USB
contributed $2,723,036 in FY 1993, $3,110,493 in 1994, and
$3,066,510 (proposed) in 1995. Address: P.O. Box 104624,
1907 Williams St., Suite B, Jefferson City, Missouri 651104624. Phone: (573) 761-0526.
4796. Nelson, Kent. 1996. Re: Soydiesel. Letter to Kenlon
Johannes, National Biodiesel Board (NBB), Missouri, Feb.
23. 1 p. Typed, on letterhead.
• Summary: “Spoke with representatives at Apollo Group
today. They are still very interested in introducing Soydiesel
at the ‘98 Winter Olympics [to be held at Nagano, Japan].”
They would like info on the use of Biodiesel (who, what,
when, how much) at the 1992 Summer Olympics in
Barcelona, Spain, and an update on the 1996 Summer
Olympics in Atlanta, Georgia, USA. “Obviously the more
precedents the better for us.” Address: American Soybean
Assoc., 7th ﬂoor, Tameike Tokyu Bldg., 1-1-14 Asakusa,
Minato-ku, Tokyo 107, Japan. Phone: (03) 5563-1414.
4797. SoyaScan Notes. 1996. Joint management of two
or more state soybean associations (Overview). Feb. 27.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Arkansas / Texas (1 Dec. 1986): Trent Roberts
in Little Rock, Arkansas, provides stafﬁng for both of these
state soybean associations as a cost-saving measure to
avoid duplication of positions and promote efﬁciency. The
soybean is a big crop in Arkansas but a small crop in Texas.
Moreover, Arkansas does not allocate any of its checkoff
to fund the ofﬁce that Trent runs; all Arkansas checkoff
money goes for research. Texas does fund this ofﬁce with
their checkoff money. Trent began managing this Arkansas /
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Texas ofﬁce on 1 Dec. 1986, and at that time he provided this
type of service for Arkansas, Kansas, Oklahoma, and Texas.
Oklahoma and Kansas now each have separate organizations.
Trent does not manage any other groups besides the
Arkansas / Texas association. The Arkansas and Texas state
soybean associations still exist as separate organizations,
with separate bylaws, separate ofﬁcers, separate members.
Georgia / Florida (1986): Cheryl Koehler in Tifton,
Georgia, is the executive secretary for both of these state
soybean associations. The soybean is a big crop in Georgia
but a small crop in Florida; Florida does not have the money
to support their own ofﬁce. Starting in 1980 Georgia,
Florida, Alabama, and South Carolina were managed from
one regional ofﬁce in Tifton, Georgia, by Carlton Earhart
(who is now with the Kentucky Soybean Promotion Board).
Cheryl worked there starting in 1981. Georgia and Florida
split off in 1986, and Cheryl became manager; Alabama and
South Carolina went on their own. She works by herself.
Her main activities are managing membership, promotion
at trade shows, and coordinating an “Ag in the Classroom”
program (at which they give each child a packet of soynuts
made by Sycamore Creek in Michigan, plus coloring books
and brochures). The program is also designed to teach urban
kids that plants such as soybeans are grown on farms and
that farmers are important to everyone in America; women in
the Farm Bureau do much of the actual class visits. Teaching
concepts is very important to farmers. Most kids have never
seen a cow or a farm; they think that milk comes from the
shelf of a grocery store. More speciﬁcally: “These kids have
no idea of what this little miracle bean can do and all the
things that are made from it. Soybeans are in so many things
they use, from the food they feed their cats to newspapers
printed with soy ink.”
4798. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Yellowstone test site for biofuels projects. Feb. p. 3.
• Summary: “A 1995 Dodge 3/4 ton pick-up truck with
a 5.9-liter Cummins diesel engine has been operating in
Yellowstone National Park [Wyoming] on rapeseed oil-based
biodiesel for nearly a year now with good results,...” Another
project in Yellowstone is testing biodiesel for “emissions
reduction in 2-stroke snowmobile engines.”
4799. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Volkswagen models gear up for biodiesel use. Feb. p.
4.
• Summary: “The Liquid Biofuels Newsletter last December
noted that all Volkswagens from model-year 1996 on in
Germany, will be able to operate on biodiesel, making
Volkswagen the ﬁrst automobile company to ready their
models to operate on renewable fuel.”
4800. Bluebook Update (Bar Harbor, Maine). 1996. USB
earmarks $39.6 million for soya promotion programs: ASA

role limited to international marketing. 3(1):1-2. Jan/March.
• Summary: The $39.6 million in checkoff funds represents
a 65% increase in spending over last year. The money will be
used as follows: International marketing $11.3 million, most
of which is spent by ASA’s 13 overseas ofﬁces. There are
plans to open new ofﬁces in Vietnam and India. Domestic
marketing: $6.9 million. New uses / industrial products: $4.6
million. Soybean production: $4.6 million.
United Soybean Board (USB) is looking for a new
contractor to manage a number of major programs presently
managed by the American Soybean Association (ASA, St.
Louis, Missouri). However USB has decided to expand its
work with ASA in the area of international marketing of U.S.
soybeans and soybean products.
4801. National Biodiesel Board. 1996. Committee list for
conference calls and QSSB executives. Jefferson City,
Missouri. 2 p. Unpublished typescript. March 20.
• Summary: The committees are: Executive committee.
Board of Directors. Research committee. Industry
information committee.
QSSB [Qualiﬁed State Soybean Boards] executives (as
of April 1996). Address: Jefferson City, Missouri.
4802. National Biodiesel Board. 1996. USB funded FY96
projects. Jefferson City, Missouri. 4 p. Unpublished
typescript. March 27.
• Summary: Includes 3 pages of FY96 project codes (as of 5
April 1996). Address: Jefferson City, Missouri.
4803. Patterson, Jo. 1996. History and work of the National
Soy Ink Center (Interview). SoyaScan Notes. March 27.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The National Soy Ink Center was established
in Feb. 1983 by the American Soybean Association. Jill has
been the coordinator since the beginning. The Center was
originally funded by the United Soybean Board, but since
Oct. 1995 it has been funded by the Iowa Soybean Promotion
Board (ISBP). Both the Soy Ink Center are and the ISBP are
located in the same building. Address: Coordinator, National
Soy Ink Center, c/o Iowa Soybean Assoc., 1025 Ashworth
Rd. #310, West Des Moines, IA 50265-3542. Phone: 515223-1423.
4804. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Cincinnati Metro receives recognition for biodiesel
use. March. p. 4.
• Summary: “The Cincinnati Metro has been recognized
by the United Soybean Board (USB) for its pioneering
efforts with biodiesel. The city’s bus service received USB’s
domestic marketing award for industrial soybean uses during
the Commodity Classic held in Phoenix, Arizona, late last
month.”
Keith Stimpert, executive director of the Ohio Soybean
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Council, noted that “’Cincinnati has a very high proﬁle in
its efforts with biodiesel. The photo of their “Bean Bus”
has become the epitome of the whole national biodiesel
effort with urban buses... Their quality assurance manager,
John Buchan, has also been very visible. He has traveled
around the country to give lectures on their experiences with
biodiesel.’”
4805. National Biodiesel Board. 1996. Biodiesel information
kit: Fuel facts (Portfolio). Jefferson City, Missouri. 10
inserts. March. 30 cm.
• Summary: Contains Fuel Facts, mostly single-sided leaﬂets
with the following titles, all dated March 1996: (1) Biodiesel
in cold weather. (2) Biodiesel blends compared to diesel. (3)
Biodegradability and toxicity information. (4) Completed
projects and reports available (2 p.). (5) Emissions proﬁle.
(6) Practical alternative for marine market. (7) Easier on
marine environment. (8) Biodiesel [basics]. (9) Promising
future for mining industry. (10) Regulatory chronology
(1970-1998). Address: P.O. Box 104898, 1907 Williams St.,
Jefferson City, Missouri 65110-4898. Phone: 314-635-3893.
4806. National Biodiesel Board. 1996. Storage inventory list.
Jefferson City, Missouri. 3 p. Unpublished typescript. April
3.
• Summary: Institutional archives. Describes what is
stored in each of 97 numbered boxes. Plus 9 miscellaneous
containers. Address: Jefferson City, Missouri.
4807. ASA Today (St. Louis, Missouri). 1996. Corporate
corner: Sun Chemical Corporation and the ASA–Partners in
progress. 2(6):4. April.
• Summary: Sun Chemical Corporation is the world’s
leading manufacturer of high-quality printing inks and
related products. Since its beginning more than 150 years
ago, it has developed an international presence. The
company’s technical center in Carlstadt, New Jersey, is the
largest research center in the world exclusively devoted
to supporting the printing industry. It has been a leader in
developing “environmentally friendly” products.
“Sun Chemical was the ﬁrst ink manufacturer to act
on the American Newspaper Publisher Association’s basic
research into the feasibility of soybean oil based newspaper
printing ink. The goal was to reduce America’s dependency
on foreign petroleum, make use of a renewable North
American agricultural product, and produce a better ink
product [that caused less environmental problems]. The
technology was licensed to Sun Chemical in 1986 and the
subsequent results have been an overwhelming success.”
4808. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. National Biodiesel Foundation gearing up for activity.
April. p. 2.
• Summary: “Although the National Biodiesel Foundation

(NBF) was established more than a year ago, the
organization had to await proper tax classiﬁcation from the
Internal Revenue Service (IRS) before it could begin most
of its activities.” Now NBF’s “executive director Kenlon
Johannes expects the Foundation to become more active in
soliciting funds.” NBF’s “focus is on assisting biodiesel’s
move toward greater commercialization, especially in the
urban transit, government and regulated ﬂeets, marine and
mining markets.
“For more information: Kenlon Johannes, executive
director, National Biodiesel Foundation, P.O. Box 104624,
1907 Williams St., Suite B, Jefferson City, Missouri 65110.”
Phone and fax numbers are given.
4809. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. European Biodiesel Board formed, new plant
inaugurated. April. p. 2.
• Summary: “Key biodiesel producers in Europe,
representing an annual production capacity of more than
150 million gallons of vegetable oil methyl esters, joined
forces to form the European Biodiesel Board (EBB). Novaol
Company’s Claudio Rochietta, which has afﬁliates in Italy
and France, will serve as president.”
“In addition to Novaol, Diester Industries in France,
Oelmuhle Conneman in Germany, BME / VNR in Germany,
Oelmuhle Bruck in Austria and SISAS in Belgium also
became charter members last November.
“The EBB met April 24 to help inaugurate a new 24
million gallon biodiesel plant in Germany. The plant is
operated by Oelmuhle Leer Conneman GmbH & Co., one
of EBB’s charter members. The company is also an afﬁliate
of Oelmuhle Hamburg AG, in Hamburg, which belongs
to Archer Daniels Midland Company, based in Decatur,
Illinois.”
4810. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. NOPEC Corp. begins biodiesel production. April. p. 4.
• Summary: “One of NBB’s newest associate members,
NOPEC Corp., recently began full-scale, round-the-clock
biodiesel production in its Lakeland, Florida, plant.” The
company makes biodiesel out of vegetable oil from grease
traps, as well as from new soybean oil.
4811. Husin, Adinan; Ahmad, Hasimah Haﬁz. 1996. Soybean
as a consistent industrial resource. In: Alex Buchanan, ed.
1996. Proceedings of the Second International Soybean
Processing and Utilization Conference: 8-13 January 1996,
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny
Publishing Limited Partnership. Distributed by The Institute
of Food Research and Product Development, Kasetsart
University. xviii + 556 p. See p. 497-507. [30 ref]
• Summary: Contents: Abstract. Introduction. Processing of
soybean. Food uses of soybean. Processing of soybean oil.
Processing of protein products: Flours, protein concentrates,
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protein isolates, textured protein products. Unfermented
soy products: Soy curd/tofu, soymilk, snacks. Fermented
products: Tempe, soy sauce, cheese (Commercial cheese
alternatives claim to taste, melt, and stretch like regular
cheese. Soy cheese now comes in Jalapeno Jack style,
Cheddar style, mozzarella style, Garlic-herb style, and
Monterey Jack style). Non-food uses (“Soy oils are used
in non-food applications such as in the preparation of
soaps, paints, varnishes, resins, plastics, lubricants and
agrochemicals”). Promoting the use of soybean. Conclusion.
Address: Food Technology Research Centre, MARDI, G.P.O.
Box 12301, 50774 Kuala Lumpur, Malaysia.
4812. Oates, C.G. 1996. Soybean: Successful agribusiness
development. In: Alex Buchanan, ed. 1996. Proceedings of
the Second International Soybean Processing and Utilization
Conference: 8-13 January 1996, Bangkok, Thailand.
Bangkok, Thailand: Printed by Funny Publishing Limited
Partnership. Distributed by The Institute of Food Research
and Product Development, Kasetsart University. xviii + 556
p. See p. 479-87.
• Summary: Contents: Abstract. Introduction. Soybean
composition. Protein fractions: Glycinin, Beta-Conglycinin.
Protein functionality. Water relations: Solubility, viscosity,
gelation. Lipid interactions: Lipid absorption, emulsions.
Soy protein products and their manufacture. Flours and grits.
Protein concentrates. Soy protein isolates. Texturisation.
Extrusion. Spinning: Wet spinning of denatured proteins, wet
spinning of native proteins. Soy protein as a food ingredient:
Baked products, meat products, noodles and pasta products,
soups and sauces, snack products. Industrial non-food,
non-feed products: Adhesives, paper coating, plastics, inks,
potential for increased utilisation. Protein hydrolysates.
Recent advances. Address: Lecturer, National Univ. of
Singapore.
4813. Scarlett, Terry. 1996. Vegetable oils help reduce VOCs.
American Printer. April. p. 70. *
4814. Akasaka, Yukio. 1996. Effect of soybean methyl ester
on fuel quality and exhaust emissions from the latest DI
diesel engine in Japan. Toda city, Saitama prefecture, Japan.
16 p. May 6. 28 cm.
• Summary: Conclusions: (1) Cetane number of the SME
(soybean methyl ester) is 46. So, the addition of the SME to
commercial diesel fuel will not cause any ignition quality
problems. (2) The SME-blended fuel needs to be changed
to improve its cold ﬂow properties; its cloud point is 1ºC.
(3) Diesel fuel containing 20% SME shows the following
changes in emissions: Unburned hydrocarbons (HC): 6%
reduction. Carbon monoxide (CO): 3% reduction. Oxides of
nitrogen (NOx): 3% increase. Particulate matter (PM): 9%
reduction. Soluble organic fraction (SOF) of the particulate
matter: 24% increase. (4) Diesel fuel containing 20% SME

shows the following changes in performance: Fuel economy:
1.5% increase. Maximum torque: 1-3% reduction. Address:
JOMO Technical Research Center, Niizo-Minami 3-17-5,
Toda-shi, Saitama-ken, Japan.
4815. Johannes, Kenlon. 1996. Biodiesel: Present and future.
Jefferson City, Missouri. 8 p. Unpublished typescript. May
30.
• Summary: Contents: Introduction. Advantages. Challenges.
Markets. Marine market. Underground mines and conﬁned
areas. Engine testing (emissions). Engine testing (nonemissions). Fuel standards. Conclusions. Biodiesel has
already become a success in Europe. Address: Executive
Director, National Biodiesel Board, 1907 Williams St., Suite
B, Jefferson City, Missouri 65110-4898. Phone: (573) 6353893.
4816. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Industry pursues B20 as “ofﬁcial” alternative fuel.
May. p. 1.
• Summary: “The National Biodiesel Board (NBB) is
working to demonstrate to the U.S. Department of Energy
(DOE) the beneﬁts of B20 as an alternative fuel... B20 is
deﬁned as a 20 percent blend of biodiesel and traditional
petroleum diesel.
“In March [1996], the DOE announced that it had
formally approved neat, or 100 percent, biodiesel as an
EPACT alternative fuel. At the same time, the DOE also
stated that it did not have sufﬁcient information to make a
reasoned decision on approving a blend of biodiesel with
diesel fuel, such as B12, as a separate EPACT alternative
fuel.” DOE is interested in national security beneﬁts,
environmental advantages, and the amount of petroleum
displaced by potential biodiesel blends.
4817. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. NBB joins StratSoy Internet web site. May. p. 2.
• Summary: “Additional information on biodiesel can now
be obtained from NBB through the Internet’s World Wide
Web. The address of NBB is http://www.ag. uiuc.edu/-nbb,
and is part of the StratSoy home page maintained by the
University of Illinois, on behalf of the United Soybean Board
(USB).”
“More than 17,000 guests visited the StratSoy Web site
last month...”
4818. New York Times Magazine. 1996. Fire and icing: Let
them eat candles. June 2. p. 17. Sunday.
• Summary: Three undergraduate students from Purdue
University have developed edible candles are made from
soybean oil. The “soy candles,” called Flavor Favors, burn
25 seconds longer than traditional parafﬁn birthday-cake
candles.
Note: This is the earliest English-language document
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seen (Oct. 2017) that contains the term “soy candles” (or
“soy candle”).
4819. ASA Today (St. Louis, Missouri). 1996. John Gordley
on membership, vigilance, and opportunities. 2(8):2. June.
• Summary: The American Soybean Association (ASA)
retained the services of John Gordley and his ﬁrm, Gordley
Associates, in 1993 to help them shape a policy agenda
for U.S. soybean producers and the U.S. oilseeds industry.
Gordley worked for 5 years as a Legislative Assistant to
Senator Robert Dole. Remember, checkoff dollars cannot
be used for legislative efforts. John and his staff lobby for
soybean interests in Washington, DC. The major issues
they deal with are farm programs, trade, environmental and
conservation, new uses, biodiesel, and crop insurance.
ASA farm leaders and voting delegates set two basic
priorities for the 1996 farm bill program: Increased planting
ﬂexibility and an improved safety net from the soybean
marketing loan. They achieved full planting ﬂexibility and
a marketing loan set by formula rather than being ﬁxed at
$4.92 per bushel. Producers can expect the loan level to go
up to $5.26 per bushel for the 1997 crop year.
“ASA members are a key part of everything we do
in Washington. If it weren’t for our broad membership of
soybean producers in 29 states, we wouldn’t have the clout
and attention we receive on Capitol Hill. In Washington, we
draw on state boards and their afﬁliates on a regular basis for
grassroots support.”
Concerning the 1996 elections: “We’re closely watching
the administration for enforcement of trade agreements, and
whether our foreign customers and competitors are abiding
by those agreements. Exports are really where our future
lies in terms of being able to increase soybean production at
prices that are proﬁtable to growers. We are also focused on
getting regulatory relief from Federal policies and programs
for farmers in rural areas.”
Question: “Where do you see agriculture going in the
next ten years? Gordley: Global agriculture has nothing to
do but grow as far as market demand is concerned. In terms
of population growth, a higher standard of living and a better
quality diet, especially in Asia, the United States should
be the major supplier to meet that demand. Although the
1980’s and early 90’s were tough times for agriculture, all
indications point to sustained growth compared to what we
saw a decade ago.” Three photos show John Gordley.
4820. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Sunrider still making waves for biodiesel. June. p. 4.
• Summary: “More than two million people have seen the
Sunrider since it set off to circle the globe in July 1992.”
Since Last September, Capt. Bryan Peterson and Sunrider
have been present at a number of prominent boat shows.
“Sunrider’s tenure with NBB ended in March, but Peterson
continues to schedule and attend a number of events on

behalf of biodiesel.”
Note: This issue of Biodiesel Report is about boating
and the marine market. A San Francisco chapter of the
Marine Biodiesel League was founded this past April.
4821. National Biodiesel Board. 1996. Board of directors
and related documents. Jefferson City, Missouri. 15 p.
Unpublished typescript. July 3.
• Summary: (1) The states represented are: Indiana, Iowa
checkoff, Iowa association, Illinois checkoff, Missouri,
Nebraska, Ohio, South Dakota, Michigan, Minnesota, SC/
TN [South Carolina and Tennessee, combined as one],
Wisconsin. For each state is given: One farmer representative
and one staff rep. Staff (incl. Kenlon Johannes, executive
director, and Jeffrey Horvath, Program director) and the
executive committee are listed at the end.
(2) NSDB associate members: Cargill, TRT (Twin
Rivers Technology), OSGMB (Ontario Soybean Growers’
Marketing Board [Canada]), FPRF (Fats & Proteins
Research Foundation, Inc.), NOPA / AGP (John Campbell),
AEP (Ag Environmental Products, Doug Pickering),
NOPEC.
(3) USB and the American Soybean Association staff.
(4) Cooperators. (5) Potential members and other QSSBs.
(6) Consultants (7) Sub-contractors. (8) Agricultural and
related organizations.
(9) Observers and advisors (government). (10)
Observers and advisors (industry). (11) Observers and
advisors (information & research services). Address:
Jefferson City, Missouri.
4822. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. NBB positioning biodiesel with petroleum industry.
July. p. 1.
• Summary: “As part of a strategy to commercialize
biodiesel, the National Biodiesel Board is working with...
petroleum marketers and diesel additive manufacturers.” The
biodiesel industry is at a crossroads, says consultant Paul
Nazzaro. It needs to build trust and conﬁdence with these
two groups “in order to get them interested in using biodiesel
as a fuel supplement.” A major goal is to provide educational
awareness about the “advantages biodiesel offers in terms
of lubricity, cetane and power density, which are properties
most other alternative fuels don’t have.”
Nazzaro adds: “’Two national additive companies have
already expressed interest in premium diesel packages,
and one petroleum has indicated their company may want
to become a biodiesel distributor for marinas in the East. I
hope to identify at least six strong marketers by the end of
September,’ he reports.”
4823. Lester, Brian. 1996. Purdue students invent new uses
for soybeans: Soybean-based crayons, candles and lip balm
to hit market soon. News (Efﬁngham, Illinois). Aug. 1.
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• Summary: According to Bernie Tao, associate professor
of biochemical and food processing engineering at Purdue
University, students found that soybean oil could be used
as a substitute for the petroleum used to make most color
crayons. The crayons made from soybean oil had better
color, are non-toxic (unlike some petroleum-based crayons),
and are biodegradable–so they work better. The colors can
also be washed out of clothing using regular detergents.
These new color crayons have been called “Earth Colors”
and they are ready to be put on the market.
Note: This is the earliest document seen (Oct. 2017) that
mentions crayons based on soy oil.
By having an edible birthday candle (called Flavor
ﬂowers), “if the wax drips people can still eat it.” It comes
in various fruit ﬂavors (incl. bubble gum), and is composed
of 83% glycerol, 1% coloring, and a small amount of
peppermint ﬂavoring.
In the lip balm, soybean oil simply replaces a petroleum
product.
These products were developed as part of a competition
sponsored by the Illinois Soybean Checkoff Board. The
basic idea is to use renewable resources to create new,
environmentally friendly products.
4824. National Biodiesel Board. 1996. Calendar of
[upcoming] events. Jefferson City, Missouri. 4 p. Aug. 22.
Unpublished typescript.
• Summary: Gives date, location, place and person in charge,
from Aug. 1996 to June 1997. Address: Jefferson City,
Missouri.
4825. Thompson, Kate. 1996. Sergeant Bluff will get new
AGP facility. Sioux City Journal (Iowa). Aug. 24. p. A3.
• Summary: Ag Processing Inc. (AGP) plans to build a $6
million plant to make methyl esters and crude glycerin from
soybean oil at Sergeant Bluff, where the cooperative already
has a soybean crushing plant. Last month, the company was
granted a tax abatement for the new facility by the Woodbury
County Board of Supervisors. The new plant is expected
to by completed by the end of this year and to add 7 new
jobs at Sergeant Bluff. “Methyl esters are used in biodiesel
fuels, industrial cleaning solvents and [as an adjuvant in]
an agricultural spray that improves herbicide performance.”
Biodiesel is a soy-based additive for diesel fuel just as
ethanol is a corn-based additive for gasoline. The plant is
expected to use 3½ million bushels of soybeans each year
(about 90,000 acres). Address: Journal staff writer.
4826. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Favorable results from 100,000 miles with Cummins
engine. Aug. p. 3. Special government ﬂeets issue.
• Summary: Dr. Leon Schumacher reports that a 1991
Dodge pickup truck, owned by the University of MissouriColumbia, has been operating on neat [100%] soy-based

biodiesel for 100,000. “It was dismantled and evaluated with
Cummins representatives on hand.”
“The Cummins representatives gave the engine a
favorable report. They said it was cleaner than they had
expected, and showed the same or less wear than they had
anticipated. It was cleaner than a diesel engine would be
after 100,000 miles, and was not wearing excessively,...”
4827. Product Name: Harvest Shine (Premium Auto Wax).
Manufacturer’s Name: Franmar Chemical.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1996 August.
Ingredients: Incl. soy methyl ester.
New Product–Documentation: Talk with Frank Sliney
(owner) then with Mark Henneberry (director of sales and
marketing). 1996. Sept. 16. Mark describes each of the
company’s soy products and gives the year and month of
introduction. This is a premium auto wax, and the world’s
ﬁrst auto wax made with soy. Each of the industrial soy
products made by Franmar is not harmful to human health
and is environmentally friendly, with low VOCs.
Ad (full page, color) in Natural Remedies. 1998. Jan.
p. 25. “Year-round protection for your car: Soy natural.”
Harvest Shine car polish.
4828. Product Name: Soy Scrub (Pumped Industrial Hand
Cleaner with Pumice).
Manufacturer’s Name: Franmar Chemical.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1996 August.
Ingredients: Incl. soy methyl ester.
New Product–Documentation: Talk with Frank Sliney
(owner) then with Mark Henneberry (director of sales and
marketing). 1996. Sept. 16. Mark describes each of the
company’s soy products and gives the year and month of
introduction. This is a pumped industrial hand cleaner with
pumice, with a thick paste consistency. Each of the industrial
soy products made by Franmar is not harmful to human
health and is environmentally friendly, with low VOCs.
4829. Product Name: Soy Spirits (Safe Solvent to Replace
Mineral Spirits).
Manufacturer’s Name: Franmar Chemical.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1996 August.
Ingredients: Incl. soy methyl ester.
New Product–Documentation: Talk with Frank Sliney
(owner) then with Mark Henneberry (director of sales
and marketing). 1996. Sept. 16. Mark describes each of
the company’s soy products and gives the year and month
of introduction. This is a replacement for mineral spirits.
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Mineral spirits (made from volatile petroleum fractions)
are quite toxic when breathed by humans. This product is
completely safe; in fact if a truckload of it were dumped into
the Everglades it would do no harm to living creatures or to
the water, and would biodegrade in a matter of hours. This
product has no VOCs and the cost per application is actually
less than mineral spirits. Mineral spirits cost about $3-4 per
gallon; Soy Spirits sells for $15 per gallon. Yet in 29 out of
30 applications, soy spirits costs less per application and is
much better for human health and gentler to the environment.
The screen printing industry alone uses 50 million gallons of
mineral spirits; they are a small industry. City street repair
departments use mineral spirits to release the asphalt out
of their dump trucks. The active ingredient in each of the
company’s products is soy methyl ester; it is very similar to
methyl soyate, a term used only by Procter & Gamble, one
manufacturer. Franmar has their soy methyl ester custom
manufactured; they do not buy it from Procter & Gamble.
Each of the industrial soy products made by Franmar is
not harmful to human health and is environmentally friendly,
with low VOCs.
4830. Sliney, Frank; Henneberry, Mark. 1996. Brief history
and goals of Franmar, maker of safe, environmentally
friendly industrial soy products (Interview). SoyaScan Notes.
Sept. 15-16. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Frank founded Franmar about 14 years ago. His
line of safe, soy-based chemical products was introduced
about 3 years ago. Soy-based products include Soy Scrub,
Bean-e-Clean (the world’s ﬁrst waterless hand cleaner made
from soy), Bean-e-Doo, Soy Spirits (an industrial solvent
designed to replace widely used mineral spirits at less cost
per application) Soy Way, Soy Smooth, and Harvest Shine
(a premium auto wax). Frank’s ﬁrst concern has always
been that his products are safe for human health. Now
he is equally interested in products that are also safe for
the environment. Many of his products are safe industrial
solvents, based on soy methyl ester (Procter & Gamble calls
this methyl soyate). The company is fairly small with about
15 employees at their ofﬁce and production facility and
sales of about $1 million a year. Franmar has 3 divisions:
Consumer products, industrial, and screen printing. Address:
P.O. Box 97, Normal, Illinois 61761. Phone: 1-800-5385069.
4831. Callanan, Bob. 1996. Soya Bluebook: Celebrating 50
years of service to the soybean industry (Ad). Soya Bluebook
Plus 1997. p. 13-21.
• Summary: On the top two-thirds of each page is a brief
history of the soybean in America from 1900 to the present,
with emphasis on the work of the American Soybean
Association, which was founded on 3 Sept. 1920 as the
National Soybean Growers’ Association by more than

1,000 people who attended the ﬁrst “Cornbelt Soybean
Conference” on a farm owned by the three Fouts brothers
near Camden, Indiana. It was renamed the American
Soybean Association in 1929.
To the left and right of this story on each page are two
reproductions of full-page advertisements from existing
companies that appeared in the Bluebook. The ﬁrst four ads
are from Anderson International (1947), Archer Daniels
Midland Co. (1947), French Oil Mill Machinery Co. (1947),
and Ross & Rowe, Inc. (1947, now ADM Lecithin).
The story contains many photos related to the ASA and
soybean production and trade. For example: (1) A farmer on
a horse-drawn cultivator in a soybean ﬁeld from the early
1900s. (2) The front of the ASA ofﬁces in Hudson, Iowa.
(3) Henry Ford in 1940 testing the strength of a soy-based
plastic trunk lid on a Ford car by swinging an ax against
it. (4) Mr. & Mrs. George Strayer in Oct. 1955 leaving
for Japan by air from Waterloo, Iowa. (5) The ﬂoor of the
Chicago Board of Trade in Oct. 1936 as the new soybean
futures market opens. (6) An oceangoing freighter in the
1940s docked next to Central Soya Company’s elevators in
Chicago. (7) W.L. Burlison and C.M. Woodworth inspecting
soybean variety demonstration plots at the University of
Illinois.
Accompanying this history, on the bottom one-third
of each page is a chronology from 1900 to 1997 that
highlights major events of the companies that advertise in
the Soya Bluebook Plus–even though those events may be of
relatively little importance in soybean history. For example:
1905–H.R. Williams Mill Supply Inc., Kansas City, Missouri
is founded by Harry Richard Williams. 1914–Universal Oil
Products Co. (UOP), Des Plaines, Illinois, is established.
Address: Communications Director, American Soybean
Assoc. Phone: 314-576-1770.
4832. Campbell, John. 1996. Corporate corner: It’s ofﬁcial!
AGP is building a soydiesel plant which will be online by
year-end. ASA Today (St. Louis, Missouri) 2(10):4. Sept.
• Summary: The AGP Board approved the new plant as
part of the cooperative’s strategic plan to develop new
value-added uses for soybean oil. The six million gallon
plant will be located at Sergeant Bluff, Iowa, next to
AGP’s existing soybean crushing plant. “The facility will
receive some ﬁnancial support from the State of Iowa and
Woodbury County. However without the past and present
support from soybean farmers through the ASA [American
Soybean Association], the United Soybean Board and state
associations and boards, AGP would not have proceeded
with this project.
“In addition to Soydiesel, AGP and its marketing
partnership, Ag Environmental Products (AEP), will
manufacture and market industrial cleaning solvents and
agricultural spray adjuvants made from soybean oil methyl
esters.
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Many soybean producers have expressed skepticism
about the viability of a fuel that costs 3 times the price of
regular diesel fuel. Moreover, biodiesel does not have a
tax incentive like ethanol to bring it down to street fuel
prices. But Soydiesel has a bright future in niche markets.
Remember that a small fuel market is a big soybean oil
market. A tiny one tenth of one percent of the U.S. diesel
fuel market would require 440 million pounds of soybean
oil–more than the capacity of the new plant. Address:
Vice president, corporate affairs & industrial products, Ag
Processing Corp.
4833. Meyer, Edwin W. 1996. Is natural progesterone
found in soybeans? (Interview). SoyaScan Notes. Oct. 23.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Natural progesterone is not found in
either soybeans or Mexican yams (Cabeza de negro).
However both these plants contain substances from which
progesterone can be synthesized or synthetically derived.
In soybeans this substance is stigmasterol, and in Mexican
yams it is diosgenin.
The only “natural” progesterone is that made in the
human body from cholesterol. There is, of course, no
cholesterol in soybeans–or in any other plant.
However these is no physiological difference between
human progesterone and the progesterone synthesized from
soybeans or Mexican yams. Up to now, no one has been able
to ﬁnd any difference in behavior, physiological function,
chemical structure, or anything else.
Ed is not aware of any synthetic progesterone or of any
“progestational substance” that is not identical to natural
progesterone. In other words, Ed has never heard of a
synthetic progesterone that is different in any way from the
progesterone that can be derived from soybeans or Mexican
yams.
The sterols (such as stigmasterol) in soybeans are found
in crude / unreﬁned soybean oil, which results from solvent
extraction. More speciﬁcally, the sterol fraction is in the socalled “soap stock” which is removed by alkali at the alkalireﬁning stage. Fatty acids and other lipid materials are also
found in the soap stock.
Progesterone and estrogen are both steroids. The
Glidden company did not try to synthesize estrogen from
soybean soap stock because that would have been much
more difﬁcult. Address: 1701 N. Sayre Ave., Chicago,
Illinois 60635. Phone: 312-637-0936.
4834. AGP–Ag Processing Inc a cooperative. 1996. Annual
report. 12700 West Dodge Road, P.O. Box 2047, Omaha,
Nebraska 68103-2047. 28 + 20 p. 28 cm.
• Summary: Net sales for 1996 (year ended Aug. 31) were
$2,764.549 million, up 28.6% from $2,150.422 million in
1995. Earnings before income taxes: $56.221 million, down
41.1% from the record $95.151 million in 1995.

“Strong returns were again posted by the soybean
processing group, primarily the result of continuing growth
in meal demand... Also, AGP began construction of a new
soybean crushing plant at Emmetsburg, Iowa.” It is the ﬁrst
new soybean processing plant built in the Company’s history.
It is slated for opening by the harvest of 1997.
“Continuing our value-added efforts, a processing
plant to manufacture methyl esters from soybean oil is
being constructed at Sergeant Bluff, Iowa. While known
primarily as soydiesel, methyl esters have many other uses
in addition to motor fuel, and we plan to capitalize on these
opportunities. AGP is the second processor in the U.S. to
build this type of plant and, despite being medium risk, we
believe that this market will continue to expand” (p. 4).
AGP ﬁnished constructing a corn processing and ethanol
plant at Hastings, Nebraska. It began operating in Nov.
1995, and is already making money. Pelleting projects were
completed in Dawson, Minnesota, and St. Joseph, Missouri.
“ProAgro, a Venezuelan food and feed business in which
Ag Processing has a substantial investment, is doing as well
as expected.”
“AGP began manufacturing high bypass soybean meal,
Amino Plus [brand name; renamed AminoPlus in 2001], at
Mason City as well as Sergeant Bluff, Iowa. Amino Plus,
developed through AGP research, has been shown to increase
milk production up to ten percent in lactating dairy cattle.
The patent for this process is pending.”
“Nine hundred hopper cars were added to the rail
ﬂeet...”
New directions: “Methyl ester is the product remaining
after glycerin (a food and cosmetic ingredient) is removed
from soybean oil. AGP’s methyl ester products are marketed
by Ag Environmental Products, LLC.” Discusses methyl
ester applications at length (p. 22-23). Photos show: (1) The
board of directors. (2) Top management. Address: Omaha,
Nebraska. Phone: (402) 496-7809.
4835. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Why is biodiesel considered an option for underground
mining? Sept. p. 4. Special underground mining issue.
• Summary: 1. Biodiesel is safer to use than petroleum
diesel. The ﬂash point of pure biodiesel is more than 300
degrees vs. 140 degrees F. for #2 diesel. 2. Biodiesel
reduces particulate matter signiﬁcantly. Diesel particulate is
suspected to be a carcinogenic material. 3. Biodiesel exhaust
is less offensive. 4. Biodiesel does not require special
storage. 5. Biodiesel operates in conventional engines. 6.
Biodiesel may help meet future regulations.
4836. Product Name: SoyGold (Soy Methyl Esters;
Biodiesel); SoyGold Marine Clean Power Formula; SoyGold
1000, 2000 Industrial Solvent.
Manufacturer’s Name: Ag Processing Inc a cooperative
(AGP).
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Manufacturer’s Address: Sergeant Bluff, Iowa.
Date of Introduction: 1996 November.
Ingredients: Soybean oil.
How Stored: Shelf stable.
New Product–Documentation: AGP News. 1996. Dec. p.
1, 6. “Methyl esters: A new direction for AGP! New plant at
Sergeant Bluff, Iowa operational–Will serve new markets!”
“AGP’s new methyl ester production plant at Sergeant Bluff,
Iowa, became operational in late November,...”
“AEP has a biodiesel product called SoyGold Marine,
which is designed for the pleasure boating industry (see story
on page 7).”
“Another area that has great potential for modiﬁed
methyl esters is as an industrial cleaning solvent. Traditional
cleaning solvents have been targeted by the Environmental
Protection Agency (EPA) for a phase out, and the chemical
makeup of methyl ester makes them an ideal substitute.
Methyl ester-based solvents clean as well as other solvents
and can be handled as a non-hazardous material. This
product is available from AGP as SoyGold 1000 and 2000
Industrial Solvent.”
Hager, Stacey. 1997. “Soydiesel gets on-farm debut.”
Soybean Digest. May/June. p. 5. “Soybean growers in
seven states now can buy soydiesel at the pump and in bulk.
Freeman (South Dakota) Co-op Oil / Fertilizer recently
became the ﬁrst retailer to offer diesel fuel containing
SoyGold for farm and commercial use.”
AGP Annual report. 1997. Industrial products: AGP
now produces methyl ester at its soybean processing plant
in Sergeant Bluff, Iowa; it is “the product remaining after
glycerin (a food and cosmetic ingredient) is removed from
soybean oil.” “’SoyGold’ is the ﬂagship label [brand] of
AGP’s line of methyl ester products” (p. 26).
4837. ASA Today (St. Louis, Missouri). 1996. ASA obtains
Senate Minority Leader’s support for approval of biodiesel
as an alternative fuel. 3(1):1. Oct/Nov.
• Summary: The American Soybean Association’s Mark
Berg obtained a commitment from Tom Daschle (Democrat,
South Dakota). A portrait photo shows Berg.
4838. ASA Today (St. Louis, Missouri). 1996. Soy ink
gaining favor in Europe and Asia. 3(1):2. Oct/Nov.
• Summary: “Trenal, S.A., the pioneer of soybean oil
printing inks in Belgium and Europe, recently announced a
new investment in order to satisfy the increasing demands for
soybean oil newsprint inks. A brand new building with three
fully automatic production lines (for yellow, magenta and
cyan) should be ﬁnished by the end of the year.” Before the
spring of 1997 the new facility, based on Trenal’s own design
and ingenuity, is expected to be producing ten tons of each
color per day. This represents an annual use of approximately
3,500 tons of soybean oil.
In Korea, two of the three largest daily newspapers

have begun using environmentally-friendly soy ink in their
printing.
4839. Campbell, John. 1996. Corporate corner: Two things
farmers can do to promote biodiesel. ASA Today (St. Louis,
Missouri) 3(1):6. Oct/Nov.
• Summary: For more than 10 years, farmers have had to
ﬁght the battle for renewable fuels (biodiesel and ethanol)
on the grounds of environmental beneﬁt, budget savings,
and agricultural well-being. But a Senate hearing on 2 Oct.
1996 changed all that. High ranking military and intelligence
experts testiﬁed, for the ﬁrst time, about the national security
implications of the growing U.S. dependence on foreign oil.
Farmers should do two things now: (1) Contact “your
local fuel supplier and ask what percent of soydiesel is
in their premium diesel. When they say zero, ask them
to” please consider adding some for better lubricity and
performance. (2) Let the person or company that applies your
post-emergence herbicides know that you want metholated
seed oil (MSO) in your herbicides next season. Address:
Vice president, corporate affairs & industrial products, Ag
Processing Corp.
4840. Chang, David Y.Z.; Van Gerpen, Jon H.; Inmok, Lee;
Johnson, Lawrence A. 1996. Fuel properties and emissions
of soybean oil esters as diesel fuel. J. of the American Oil
Chemists’ Society 73(11):1549-55. Nov. [17 ref]
• Summary: The effects of using methyl and isopropyl esters
of soybean oil with No. 2 diesel fuel were investigated at
several steady-state operating conditions in a four-cylinder
turbocharged diesel engine. Fuel blends containing 20, 50
and 70% of methyl soyate and 20 and 50% of isopropyl
soyate were tested. Both methyl and isopropyl esters
provided signiﬁcant reductions in particulate emissions
compared with No. 2 diesel fuel. Address: 1. Dep. of
Mechanical Engineering, Iowa State Univ., Ames, Iowa
50011.
4841. Horvath, Jeffrey M. 1996. Biodiesel: Fueling the
future. Executive Feedback–The Journal of Agriculture
(Huntsville, Alabama) 1(1):82-85. Nov.
• Summary: “Using combustion to produce energy results
in the destruction of the natural resources and raw materials
used for fuel. Much effort is being expended by society to
greatly limit, or even eliminate, combustion as a source of
energy in order to conserve our precious natural resources.
The problem with this approach is that this same society has
developed the base of its global energy infrastructure around
combustion.
“We in the United States have added fuel to the ﬁre
(no pun intended) by building the majority of our energy
infrastructure on petroleum-based fossil fuels which we
know someday will be depleted and which depend on foreign
entities for adequate supply. Price wars and real wars have
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been waged to ensure that this infrastructure is supported.
These and other events should be viewed as an indicator
that the petroleum age is waning. Society must pursue
complementary and alternative technologies in preparation of
a world which lacks a plentiful supply of petroleum products.
“For nearly two decades, there has been a national
policy to foster and use domestically produced renewable
resources as a source of fuel. During the same period, the
US has also focused considerable legislation on our energy
use’s impact on the environment. Biodiesel, a fuel similar to
diesel fuel, is being actively promoted by supporters of both
agendas as a practical and positive medium for application of
their respective charters.
“Petroleum-based diesel and biodiesel have two things
in common: Both fuels are a product of the earth and both
are burned to produce energy. However, the origin and the
impact of their use greatly differentiate the two. Biodiesel
harnesses the energy that the earth naturally and cyclically
produces. Biodiesel is derived from agriculturally produced
vegetable oils, recycled cooking oils, and rendered animal
fats (chicken fat, beef tallow, etc.) whereas petroleum diesel
is extracted from the earth. Biodiesel relies on the earth’s
natural cycles for its feedstock and taken in the aggregate,
it is a feedstock that never runs dry. So it is a case of natural
renewal vs. depletion and our culture obviates one over the
other. America the Beautiful opens by pointing out our innate
agricultural capacity, not by referencing the silhouette of oil
drilling rigs.
“The infrastructure for biodiesel use is homogeneous
with that for diesel. Little or no changes are required.
Biodiesel can be used in virtually any existing diesel engine
without degradation of performance or fuel economy and
results in substantially improved exhaust emission levels.
Biodiesel can be distributed through existing petroleum
pipelines and tanks. On a local level the fuel is fully
compatible with existing vehicle and fuel dispensing
equipment. Based on these facts, many transportation
agencies are looking to biodiesel as their method of
complying with mandated regulatory requirements such as
the Clean Air and Energy Policy Acts.
“The economics of biodiesel use in these applications
is not as straight forward. Biodiesel currently costs
approximately $3 per gallon in its “neat” (100%) form.
This is approximately double the cost of petroleum based
diesel. However, if one considers the sum of vehicle (or
vehicle conversion) cost, the expense of changes to existing
infrastructure, and the negative impact to operating costs
required to incorporate the use of other alternate fuels
such as compressed natural gas (CNG), liqueﬁed natural
gas (LNG), methanol or propane, biodiesel is the cost
effective solution. Improvements in production processes,
development of multifeedstock production formulae,
increased production volume, etc., will all serve to reduce the
unit cost of biodiesel. Consequently, the balance of biodiesel

vs. other alternate energy sources in a business case is
achievable.
“Biodiesel is safer to produce, handle and use than
other fuels. In the environment, biodiesel degrades as fast as
sugar and is safer than table salt from a toxicity standpoint.
It has a signiﬁcantly higher ﬂash point than petroleum-based
diesel and avoids the risk of high-pressure storage associated
with CNG. The by-products of biodiesel production include
glycerin and an organic fertilizer. Additionally, biodiesel has
a positive energy balance (at least 3:1), meaning more energy
is produced than consumed when producing biodiesel.
“Biodiesel has been demonstrated and tested in many
applications including the transit, marine, mining, and
construction markets. Aviation, power generation, as
well as its use as an additive in various low blends with
petroleum diesel are all being actively explored. Biodiesel
has been shown to enhance the performance and lubricity
of petroleum-based diesel when they are blended to create
a ‘premium’ diesel. Thus, biodiesel compliments all diesel
applications, even the use of the petroleum based fuel itself.
“The commercialization of biodiesel requires
signiﬁcant and continued involvement from its stakeholders.
Technology development in production processes, handling
and storage, as well as fuel / engine systems is also in order.
The government, as well as the private sector, needs to take
an active role in these elements in order to bridge the cost
gap and foster the advancement of needed science. It is the
charter of the National Biodiesel Board (NBB) to act as the
principal liaison between the stakeholders in this effort. The
NBB was formed to create and maintain the biodiesel market
and serve as the repository for biodiesel technology. In
future editions of Executive Feedback, the NBB will provide
details of current biodiesel research and development, market
applications, regulatory activity, demonstration projects and
other issues pertinent to the biodiesel industry. I hope you
will beneﬁt from this information and participate in the effort
to commercialize the use of biodiesel, build a sustainable
society, and enhance America’s energy and economic
security.” Address: CEO, National Biodiesel Board, Jefferson
City, Missouri.
4842. Johannes, Kenlon. 1996. National Biodiesel
Foundation executive director’s report: September 15,
1996–December 10, 1996. Jefferson City, Missouri. 4 p.
Unpublished typescript. Dec. 10. [Eng; Jap]
• Summary: Contents: Activities during period. Next steps /
future goals. Address: Executive Director, National Biodiesel
Foundation [Jefferson City, Missouri].
4843. AGP News (Omaha, Nebraska). 1996. Methyl esters:
A new direction for AGP! New plant at Sergeant Bluff, Iowa
operational–Will serve new markets! Dec. p. 1, 6.
• Summary: “AGP’s new methyl ester production plant
at Sergeant Bluff, Iowa, became operational in late

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1673
November, meeting the company’s goal of having the plant
on line before the end of the year. ‘Our employees are to
be commended for their dedication and determination in
accomplishing this project’ said Joe Meyer, AGP Group
Vice-President. ‘We are up and running and expecting
exciting things for methyl ester products.’
“The new methyl ester plant comes on the heels of
AGP’s corn processing plant built in Hastings, Nebraska,
last year and represents another entry for the company
into industrial value-added products. ‘This venture ﬁts
our mission of adding value to agricultural products,’ said
Meyer. John Campbell, Vice-President, Industrial Products
noted that soybean farmers, through their state and national
producer associations, have invested heavily in research for
new uses for soybean oil, such as soydiesel. ‘It was time for
someone in the industry to step up to the plate and commit
to what is now an untested and somewhat risky market,’
said Campbell. ‘AGP’s past success allowed us to take some
leadership in this area.’
“Methyl ester is better known as ‘soydiesel’ but there
are many other uses for this product in addition to a fuel
additive. While soydiesel is expensive–three times the cost
of diesel–the trade-off is that it greatly reduces smoke and
fumes, is biodegradable, and can be mixed with petroleum
diesel with no equipment alterations necessary. ‘As our
society becomes more environmentally conscious, some
markets will be forced to change to products such as
soydiesel and other markets will be consumer-driven,’ said
Campbell. Examples are public ﬂeets in metropolitan areas
using soydicsel to meet clean air regulations (forced) and
usage in the pleasure boating industry by people concerned
about polluting harbors and lakes (consumer driven). The
states of Iowa and Nebraska are running soydiesel in their
highway maintenance ﬂeets because they realize it is good
for economic development, added Campbell.
“Marketing of AGP’s methyl esters products is
performed through Ag Environmental Products, LLC (AEP),
Lenexa, Kansas, which was formed in 1995 and is an AGP
subsidiary partnership. ‘AEP has been out there with small
amounts of product, introducing ourselves for the time when
we get our production capacity going,’ said Campbell. AEP
has a biodiesel product called SoyGold Marine, which is
designed for the pleasure boating industry (see story on page
7).
“Methyl esters are also ﬁnding increased usage in
agricultural sprays because they make the active ingredients
in herbicides more effective. ‘Methyl Ester Adjuvants or
Methylated Seed Oils (MSG’s) have been used for the past
ten years but have really come on recently as agricultural
producers are conducting more post-emergent application
of herbicides,’ said Campbell. ‘By using MSG’s, producers
are able to reduce chemical applications while having more
effective weed kills.’
“Another area that has great potential for modiﬁed

methyl esters is as an industrial cleaning solvent. Traditional
cleaning solvents have been targeted by the Environmental
Protection Agency (EPA) for a phase out, and the chemical
makeup of methyl ester makes them an ideal substitute.
Methyl ester-based solvents clean as well as other solvents
and can be handled as a non-hazardous material. This
product is available from AGP as SoyGold 1000 and 2000
Industrial Solvent.
“Another environmentally exciting use of methyl ester
is in soil and water clean-up following oil spills. Application
of methyl ester to contaminated soil increases the rate at
which bacteria grow and consume oil, therefore speeding the
recovery period. In water, methyl ester draws oil molecules
together, immediately clearing a portion of the water and
conﬁning the contamination to a smaller surface area which
can be more easily removed.
“’We are excited about the emerging markets for methyl
esters and anticipate demand for these products will grow,’
said AGP CEO Jim Lindsay. He also noted that with the
GATT agreement changes, soybean oil supply in the U.S.
could build, making it vital that processing companies and
farmers explore new markets for soybeans. ‘Oil value is
the important part of soybean prices,’ explained Lindsay.
‘The more oil we can utilize in industrial markets, the better
soybean prices will be.’”
Note: This is the earliest document seen (Nov. 2017) that
contains the word “SoyGold,” a brand name owned by AGP,
used to refer to soy methyl esters.
4844. AGP News (Omaha, Nebraska). 1996. Sunrider
Expedition visits AGP headquarters! Dec. p. 7.
• Summary: “The ‘Sunrider’, the smallest and only stern
drive boat to travel around the world, and its Captain,
Bryan Peterson of Fairﬁeld, Iowa, visited AGP corporate
headquarters in Omaha, Nebraska, earlier this fall. In
addition to the boat’s small size, another unique facet of the
voyage was that the Sunrider was powered entirely by 100
percent soydiesel, a product manufactured from soybean oil
methyl esters.
Note: A “1 stern drive” boat is powered by one motor in
the stern / rear.
“AGP sponsored a news conference for Captain Peterson
to discuss his expedition and the beneﬁts of soydiesel as
an alternative marine fuel. The visit coincided with the
construction of a new AGP methyl ester production plant in
Sergeant Bluff, Iowa.
“Peterson said he used 18,000 gallons of soydiesel on
his 35,000 mile journey and did not encounter any problems
mechanically. The only difference between the vegetable
oil that consumers buy in supermarkets and the fuel used
by Peterson’s 180-horsepower MerCruiser engine is that
the fuel version has had glycerine removed, thus making it
thinner. He noted that soydiesel is not a novelty fuel. ‘It’s
environmentally friendly, non-toxic, and biodegradable,’
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said Peterson. It also signiﬁcantly reduces harmful emissions
such as sulfur dioxide, smoke, carbon monoxide and total
hydrocarbons. The alternative fuel is more expensive than
standard petroleum fuels in the United States but Peterson
said it is ﬁnding a growing market among those who need
small quantities in areas where it is environmentally,
politically and socially prudent, such as in small diesel
engines used by sailboats to enter and leave harbors.
“’More than 300 sailboats in San Francisco Bay alone
now use soy-diesel,’ said Peterson. ‘Price isn’t the issue
with a lot of people who want a clean-burning fuel from a

renewable agricultural product.’
“AGP’s marketing partnership,
Ag Environmental Products (AEP)
is test marketing ‘SOYGOLD
Marine Clean Power Formula’ in
boating markets now. The United
States Soybean Board, which is
supported by checkoff funds from
soybean growers, was one of the
sponsors of the voyage. Soy-based
diesel creates new markets for U.S.
soybeans growers and could reduce
the nation’s dependence on foreign
oil.
“Since Peterson’s journey,
he has towed the Sunrider more
than 40,000 miles around the
U.S. and shared the sea journey’s
environmental message with more
than 2 million people at schools,
state fairs, and other locations.
Captain Peterson and the Sunrider
will be at AGP’s Annual Meeting, January 16 and 17, 1997,
at the Holiday Inn Convention Center, Omaha, Nebraska.”
4845. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. B20 support building: Government activities. Dec. p.
1.
• Summary: On Capitol Hill, 18 Senators and “36 House
members signed a letter to the United States Secretary of
Energy supporting the petition approval of B20. The letter
encourages the U.S. Department of Energy (DOE) to amend
current regulations under the Energy
Policy Act of 1992 (EPACT).” The
amendment would designate B20 an
approved alternative fuel.
4846. Biodiesel Report (NBB,
Jefferson City, Missouri). 1996. Plant
opening makes biodiesel on Paciﬁc
Rim. Dec. p. 2.
• Summary: On 4 Dec. 1996
Paciﬁc Biodiesel Inc. celebrated its
grand opening in Hawaii. It is the
ﬁrst biodiesel maker in the Paciﬁc
Rim area. The three owners are
Bob King, president, Daryl Reece,
vice president, and Larry Zolezzi,
secretary / treasurer. The plant,
located at the Central Maui Sanitary
Landﬁll in Maui, Hawaiian Islands,
uses “recycled cooking oils as the
feedstock for biodiesel production.”
The County of Maui had been
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looking for a way to dispose of these oils. And now the
County is Paciﬁc Biodiesel’s ﬁrst customer: They use the
biodiesel in their dump trucks and refuse collection trucks.
“King and his partners are looking to expand biodiesel’s
use to the marine industry, government ﬂeets and Navy
vehicles.”
“’On the mainland, used oil is utilized in animal feeds,
so its not much of a problem,’ Zolessi explains.”
4847. Biodiesel Report (NBB, Jefferson City, Missouri).
1996. Familiar face, new position [Deborah Boldt at NBF].
Dec. p. 4.
• Summary: “The National Biodiesel Foundation announced
in November its election of Deborah Boldt to president of
the board. While new to this position, Boldt is not new to the
biodiesel industry, with her contributions beginning in 1994.
“Boldt, director of emerging technologies for the
City of Chicago, most recently has been involved with the
development of a facility in Chicago to produce biodiesel
from mixed feedstocks of soybean oil and recycled cooking
oil. Another key project she has been working on includes
using alternative fuels in the City of Chicago’s ﬂeet vehicles.
“For more information: Kenlon Johannes, National
Biodiesel Foundation,...”
4848. Ontario Soybean Growers’ Marketing Board
Newsletter. 1996. Soy power [biodiesel]. Dec. p. 3.
• Summary: “When it comes to moving people or goods
over long distances, the fuel to power that movement is
almost always a petroleum product. Whether it is in the form
of gasoline, diesel fuel or aviation fuel, it starts off as crude
petroleum.
“In recent years, there has been a lot of interest
in developing ‘alternative’ fuels. The goal is to reduce
dependence on petroleum and to ﬁnd fuels that produce less
pollution. Ethanol, compressed natural gas and propane
are some of the alternative fuels that are being used today.
These three fuels are cleaner than gasoline and, with current
tax incentives in place, natural gas and propane are less
expensive for the consumer.
“What about alternatives to diesel fuel? All of us are
familiar with the sight of thick black diesel smoke pouring
out of a truck or bus, and the smell that goes with it. Is there
a cleaner burning alternative to petroleum diesel?
“It is possible to make diesel fuel out of soybean
oil, or any other vegetable oil or even animal fat. This
product, called biodiesel, produces just as much power as
petroleum diesel with far fewer exhaust emissions. In fact,
when biodiesel is used, the exhaust smells like french fries.
Another advantage is that biodiesel is biodegradable. If
spilled, it will disappear in a few weeks.
“Biodiesel does have drawbacks. The cost is two to three
times higher than petroleum diesel. Biodiesel will turn from
a liquid to a solid at about OºC., so pure biodiesel is not very

practical during our cold Canadian winters.
“Another drawback is the fact that the supply is very
small, compared to the size of the total diesel fuel market.
“In spite of these drawbacks, there is a good chance
that markets will develop for biodiesel. In the U.S. the
recreational boating market has a lot of promise. Many
sailboats use small diesel engines. For that market, the
improved smell and biodegradability of biodiesel far
outweigh the higher cost. Underground mines are another
potential market. Because biodiesel produces much lower
emissions than regular diesel, it could help to improve air
quality underground.
“The Ontario Soybean Growers’ Marketing Board
is a member of a working group that is trying to reduce
diesel emissions in underground mines. In 1997, the Board
will help to sponsor a demonstration of biodiesel in an
underground mine to show how it can improve air quality. If
successful, this demo could help to open up an entirely new
market for soybean oil.” Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
4849. Product Name: Amino Plus (Rumen Bypass Soy
Protein). Renamed AminoPlus in 2001.
Manufacturer’s Name: Ag Processing Inc a cooperative
(AGP).
Manufacturer’s Address: Mason City and Sergeant Bluff,
Iowa.
Date of Introduction: 1996.
Ingredients: Soybean meal.
How Stored: Shelf stable.
New Product–Documentation: AGP Annual report. 1996.
“AGP began manufacturing high bypass soybean meal,
Amino Plus [brand name], at Mason City as well as Sergeant
Bluff, Iowa. Amino Plus, developed through AGP research,
has been shown to increase milk production up to ten
percent in lactating dairy cattle. The patent for this process
is pending” (p. 6). AGP Annual Report. 2001. AminoPlus is
“AGP’s high performance dairy supplement.”
AGP Annual Report. 2005. “AminoPlus milestones:
New status as number one product in the U.S. rumen bypass
protein market.” “A unique, all-natural dairy feed ingredient
made entirely from AGP soybean meal,...” (p. 5, 13).
4850. Boocock, David G.B.; Konar, S.K.; Mao, V.; Sidi, H.
1996. Fast phase-one oil-rich processes for the preparation
of vegetable oil methyl esters. Biomass and Bioenergy
11(1):43-50. [123 ref]
• Summary: Describes a new process for rapid production
of methyl esters using the addition of a cosolvent such as
tetrahydrofuran (THF). There are now 25-30 plants making
methyl esters (biodiesel) worldwide. Address: Dep. of
Chemical Engineering and Applied Chemistry, Univ. of
Toronto, 200 College St., Toronto, Ontario, Canada M5S
1A4.
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4851. Product Name: D-Haze (Removes Ghost Images
from a Silkscreen).
Manufacturer’s Name: Franmar Chemical, Inc.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1996.
Ingredients: Incl. soy methyl esters.
New Product–Documentation: Talk with Frank Sliney,
owner of Franmar Chemical. 2001. March 8. This product
is used by the screen printing industry in place of sodium
hydroxide (lye). Lye is very caustic, whereas D-Haze is not.
A printer can re-use the screen by removing the old stencil,
but when this is done, a slight “ghost” or “haze” from the old
stencil remains on the mesh. If these are not removed, they
will build up and create problems. Frank added soy for two
reasons: (1) So D-Haze will meet the California regulations.
(2) The soy doesn’t evaporate, so it stays on the screen
longer and gives a better printing process.
4852. Product Name: Ickee Stickee Unstuck (Removes
Spray Adhesives from a Palette in Screen Printing).
Manufacturer’s Name: Franmar Chemical, Inc.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1996.
Ingredients: Incl. soy methyl esters.
New Product–Documentation: Talk with Frank Sliney,
owner of Franmar Chemical. 2001. March 8. This product is
used by the screen printing industry, mainly when printing
T-shirts. The palette is a piece of metal on which you put the
T-shirt. It holds the T-shirt while it is being printed with four
different colors. But ﬁrst you spray the palette with a light
spray adhesive, to hold the shirt in place. When the printed
shirt is removed (about every 4 seconds) from the palette,
it leaves a miniscule amount of ﬂeece and adhesive, which
gradually builds up on the palette and must be removed.
A busy printer will print 20,000 to 44,000 shirts a day.
Frank developed this nontoxic product in order to meet the
California regulations.
4853. Fenichell, Stephen. 1996. Plastic: The making of a
synthetic century. New York, NY: HarperBusiness. 356 p.
See p. 175-80. Illust. 24 cm.
• Summary: Chapter 7, titled “The vinyl solution” includes
a discussion of Henry Ford’s work with plastics made
from soybeans. By the 1930s Henry Ford was in his 70s.
“Publication of his paranoid theories of a worldwide Jewish
conspiracy in the Dearborn Reporter had led to a total
Jewish boycott of Ford products.” He came to be known for
his battles with organized labor, his strong opposition of both
President Roosevelt and his New Deal, and his outspoken
opposition to American involvement in the war against Hitler
[and Germany; World War II]. There was the widespread

view that Henry Ford was in steep decline and was taking the
Ford Motor Company down with him. Then in November
1940, at age 70, he invited the press to Greenﬁeld village, to
witness the all new plastic Ford.
A photo shows Henry Ford striking the rear trunk lid of
a black Ford car with an axe. Address: Freelance writer, New
York City.
4854. Oils & Fats International. 1996. Vegoil implants
tested: Canada. 12(2):4.
• Summary: On Feb. 7, three Ontario women became the
ﬁrst in Canada to receive breast implants containing soy oil.
The implants are made by Lipomatrix of Switzerland.
4855. Thames, Shelby F.; Schuman, Thomas B. 1996.
New crops or new uses for old crops: Where should the
emphasis be? In: J. Janick, ed. 1996. Progress in New Crops.
Arlington, Virginia: ASHS Press. xix + 660 p. See p. 8-18.
[40 ref]
• Summary: Contents: Introduction. Development of
agriculture. Agriculture for food/feed. Industrial agriculture.
New markets for agriculture: Soybean, maize, lesquerella,
canola. Agricultural new uses: Polymer structure / property
relations. Summary.
“Current agriculture growth is limited to relatively
few consumable crops though expanded use via industrial
applications promises to broaden their market potential.
Maize, soybean, and rapeseed are examples...” (p. 8).
“Soy protein is again showing promise in adhesives
and high performance plastics, e.g., Environ of Phenix
Composites. Soy oils are ﬁnding use in diesel fuel, letterprint inks, and industrial solvents.” (p. 12).
The section titled “Soybean” (p. 12-13) discusses the
many new industrial uses of soybean oils and proteins.
Address: 1. Univ. of Southern Mississippi, Dep. of Polymer
Science, Box 10037, Hattiesburg, Mississippi 39406-0037.
4856. National Biodiesel Foundation. 1997. National
Biodiesel Board’s partial successes to date. Jefferson City,
Missouri. 2 p. Unpublished typescript. Jan. 13.
• Summary: Lists 25 bulleted partial successes including:
“Provided biodiesel to the ‘Sea Lion,’ San Francisco’s pier
39 patrol boat protecting Sea Lions living there.”
“Provided cleaner burning biodiesel to over seventy
transits [transit authorities] across the U.S. for trial use in
their buses.”
“Provided cleaner burning biodiesel to Yosemite
National Park for trial use in their buses.” Address:
[Jefferson City, Missouri].
4857. National Biodiesel Board. 1997. Commercialization
and industrialization of biodiesel. Jefferson City, Missouri.
18 p. Unpublished typescript. Jan. 27.
• Summary: This paper, consisting of 18 PowerPoint
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presentation graphics / frames, was delivered at the American
Soybean Association international meeting. Contents: Vision
statement. Goals and objectives. Biodiesel? Deﬁnition of
biodiesel. How can biodiesel be used? Biodiesel technical
attributes. Biodiesel vs. diesel emissions. Other biodiesel
attributes. Biodiesel supply (four suppliers have over 40
million gallons per year capacity). Biodiesel markets. Market
precedence. Selected target markets. Recent advancements.
NBB objectives. Current challenges. Summary. Address:
Jefferson City, Missouri.
4858. Behling, Ann. 1997. Soy cleaners for factories,
families. Soybean Digest. Jan. p. 44t.
• Summary: “Franmar Chemical, Inc. Normal, Illinois, has
added soybean-based household products to its popular line
of soy-based industrial cleaners.
“The new products include Bean-e-clean waterless hand
cleaner, Soy Smooth lotion and sun block, Harvest Shine
auto wax and Bean-e-doo multipurpose cleaner.”
4859. Body Shop (The). 1997. Purchase order for candles
from The Candle Project in Iowa City. Wake Forest, North
Carolina. 1 p.
• Summary: Date of purchase order: 9 Jan. 1997. Ordered
from: The Candle Project, First National / Steve Conklin,
204 East Washington Street, Iowa City, IA 52240.
Order for: 200 cases each Travel Candle Relaxing,
Travel Candle Reviving, Travel Candle Marinis, Travel
Candle Vanilla. Price: $18/case or $3,600 for 200 cases. Total
price: $14,400. Ship via truck. Address: Megan Udovich,
Buyer, 5036 One World Way, Wake Forest, North Carolina
27587.
4860. Mansﬁeld, Linda. 1997. Soy ﬂour adhesive offers
across the board savings. Bluebook Update (Bar Harbor,
Maine) 4(1):2. Jan/March.
• Summary: By mid-1997 the use of soy ﬂour as an
adhesive in composite wood products may offer a 20% price
reduction. The traditional adhesive is MDI (isocyanate), but
in Duluth, Minnesota, a small pilot plant makes 4 by 8 foot
oriented strand board (OSB) panels with soy ﬂour as a coadhesive with MDI.
4861. National Biodiesel Foundation. 1997. Board of
directors. Jefferson City, Missouri. 2 p. Unpublished
typescript. Feb. 4.
• Summary: Deborah Boldt of Chicago, Illinois, is president.
Address: Jefferson City, Missouri.
4862. Boldt, Deborah. 1997. Re: Please tender your
resignation. Letter to Kenlon Johannes, Executive Director,
National Biodiesel Foundation, 1907 Williams St., P.O. Box
104898, Jefferson City, Missouri 65110-4898, Feb. 20. 1 p.
Typed, with signature on letterhead.

• Summary: “Mr. Johannes: As you know, many changes
are taking place within both our and the National Biodiesel
Board organizations. This morning, the position you now
hold was eliminated by unanimous vote of the NBF Board
of Directors. As such, I must ask that you tender your
resignation effective immediately.
“The Foundation Board wishes you the best of luck
in your future endeavors. For and on behalf of the Board
of Directors,...” Address: President, National Biodiesel
Foundation., P.O. Box 104624, 1907 Williams St., Suite B,
Jefferson City, Missouri 65110-4624. Phone: (573) 7610526.
4863. Behling, Ann. 1997. Molding a new soybean market:
PVC pipe is huge potential market for soybean oil. Soybean
Digest. Feb. p. 30.
• Summary: The Ohio Soybean Council has hired Battelle,
of Columbus, Ohio, to do research on increasing the amount
of soybean oil in PVC (polyvinyl chloride) pipe. Battelle
does millions of dollars of research for the department of
defense. Chemical engineer Bhima Vijayendran is heading
the soybean research project. About 6,000 million pounds of
PVC pipe were used worldwide in 1995. Because this pipe
is very rigid, it is treated with plasticizers to make it more
pliable and easily molded. Up to 40% of a ﬁnished product
is comprised of plasticizers. Most plasticizers are made
from petroleum-based or generic pthalaten esters. Soybean
oil presently accounts for only 3% of the total amount of
plasticizers used to make PVC pipe. When used in larger
quantities, soy oil causes the plastic to become brittle and to
downgrade. Battelle’s goal is to chemically modify soybean
oil molecules, so that up to 25% could be used in plasticizers.
Pthalaten esters now sell for about $0.56/lb compared with
only $0.25/lb for soybean oil. But extensive modiﬁcation
will raise the soy oil price. A photo shows Vijayendran
pouring soybean oil.
4864. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Biodiesel moves toward ASTM provisional standard.
Feb. p. 1, 7.
• Summary: See next page. This will be a standard
recognized by U.S. industry, and by the American Society for
Testing and Materials (ASTM), the standard setting group
for fuels in the USA.
4865. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Iowa takes leadership in biodiesel usage. Feb. p. 5.
• Summary: “Through an extended and expanded program,
the Iowa Department of Transportation (DOT) is using
biodiesel in its maintenance vehicles for 1997.” Thus, 5%
biodiesel will be used in approximately 275 vehicles.
4866. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Methyl ester plant becomes operational [AGP]. Feb.
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p. 6.
• Summary: A new methyl ester plant, opened by Ag
Processing Inc. (AGP), became operational in November
1996 and will process soybean oil to make biodiesel and
other methyl ester products. The biodiesel is being added to
its soybean processing operation in Sergeant Bluff, Iowa.
Soybeans processed at the existing plant will be used to
make biodiesel at the new plant.
“AGP is a regional cooperative based in Omaha
[Nebraska] and owned by more than 300 local cooperatives
representing more than 350,000 farmers in 15 states.
“AGP is a leader in developing markets for soybean
oil-based industrial products. In 1995, AGP formed Ag
Environmental Products, L.L.C., to research, develop and
market industrial soybean oil-derived products such as
biodiesel... The plant will employ seven people and will use
about 3.5 million bushels of soybeans each year when in full
production.
“According to John Campbell, vice president of AGP’s
industrial products, the methyl ester produced by the new
plant will go toward making biodiesel fuels, industrial
cleaning solvents and agricultural spray adjuvants.”
For more information: Bill Ayres, Ag Environmental
Products, L.L.C. Phone: 913 / 599-6911, Fax: 913 / 5992121.
4867. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Integrated web site in June. Feb. p. 6.
• Summary: “Right now, the latest marketing information,
facts and general information about biodiesel and the
National Biodiesel Board can be found at http://www.
ag.uiuc.edu/~nbb. And as noted in the ‘Have Questions?’
story, technical questions about biodiesel can be answered on
the FAQ page through the special phone number and e-mail.”
But NBB’s own website is scheduled to be launched this
coming June.
4868. Candleworks, Inc. 1997. Invoice for candles shipped to
The Body Shop. Iowa City, Iowa. 1 p. Feb. 4.
• Summary: Ship and bill to: The Body Shop, 5036 One

World Way, Wake Forest, North Carolina 27587. 200 of item
No. 337. Aromatherapy–Reviving. Price: $49.20 per 10.
Discount: 12.6%. Extended price: $8,600.16.
400 of item No. 338. Aromatherapy–Relaxing. Price:
$52.80 per 10. Discount: 12.6%. Extended price: $18,480.00.
Total price: $27,080.16. No freight or sales tax. Address:
P.O. Box 975, Iowa City, Iowa 52240.
4869. Hager, Stacey. 1997. Soybean candles take the cake.
Soybean Digest. Mid-Feb. p. 7.
• Summary: Called Flavor Favors, birthday candles made
from soybean oil are a tasty alternative to petroleum-based
candles; they come in red, white, blue, and yellow colors.
You can eat that part of the wax that doesn’t burn–but not
the wick. Recently invented by three students at Purdue
University (Indiana), they won a contest (started 4 years ago
by Purdue agronomist Lee Schwitzer) to ﬁnd new industrial
uses of soybeans. The contest is funded by soybean checkoff
dollars. The candles are 83% hydrogenated soybean oil and
16% glycerol (an emulsiﬁer), plus 1% coloring and a bit
of ﬂavoring. The original ﬂavor was peppermint, but the
students have also experimented with cherry, blueberry,
bubble gum, fruit punch, lemon lime, and vanilla. Colors
include white, red, blue, and yellow. Moreover, these
candles drip less and burn longer with a shorter ﬂame than
do commercial candles. “The soybean candles are not quite
ready for mass production,” but the inventors do hope to
produce them commercially. The next best industrial use for
soybean oil? Maybe snow-ski wax! A color photo shows a
girl blowing out soybean candles on a birthday cake.
Note: This is the earliest English-language document
seen (Oct. 2017) that contains the term “soybean candles” (or
“soybean candle”).
4870. National Soy Ink Center. 1997. Make a great
impression with soy ink (Portfolio). West Des Moines, Iowa.
• Summary: Contents: Make a great impression with soy ink
(16-page spiral-bound color booklet, 28 cm). Leaﬂets titled:
(1) Soy ink: The proof is in the printing. (2) Printed with
soy ink (2 panels). (3) Soy ink makes it easy being green (6
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panels). The Printing Plant (First 3 issues of a stylish, color
newsletter–”All the news that’s ﬁt to print about soy ink”).
Two news releases about soy ink by Jo Patterson: Feb. and
April 1996. Video (color, 8.37 minutes) titled “Field of
Beans: Soy Ink–America’s Printing Plant.” Questionnaire:
Please help us to serve you better. Address: West Des
Moines, Iowa.
4871. Nathanson, Jennifer. 1997. Helping people change.
Cedar Rapids Gazette (Iowa). March 30. Innovative Iowa
section.
• Summary: Mike and Lynette Richards, owners of
Heartland Candleworks at 2920 Industrial Park Rd., in
Iowa City, believe that anyone can change. The Richards
hire the type of employees that most employers would
consider too risky: homeless people, new immigrants, work
release participants from jail, drug and alcohol abusers, and
physically and mentally handicapped persons. Yet these
people have worked hard to build as $1.5 million company.
In 1994 the Iowa City Human Rights Commission named
Heartland Candleworks the Business of the Year.
The Richards admits that it has been a hard road
ﬁnancially, but they add that “making money was never their
sole intention.”
“Heartland now makes about 250 different types of
candles totalling nearly 400,000 candles a year. About 75
percent of the candles are made of vegetable wax derivatives
for the natural products market. The remainder are made
from petroleum and animal by-products.” A large photo
shows workers on a candle production line.
4872. Behling, Ann. 1997. Soybean hulls help ﬁlter
wastewater. Soybean Digest. March. p. 54.
• Summary: USDA researchers are developing a method of
using soybean hulls to treat wastewater and drinking water.
The process transforms soybean hulls to non-carbonized
metal absorbers by treating them with oxidants–such as
sodium hypochlorite (household bleach). The ability of the
hulls to attract metals also makes them effective in softening
water and removing magnesium and calcium.
4873. Khon, Florrie. 1997. Corn and soybeans may deliver
the cure: Vaccine-bearing crops would beneﬁt animals,
humans. Soybean Digest. March. p. 34.
• Summary: Genetically manipulated [engineered] grains
that carry vaccines are one promising goal of research
at ProdiGene, a hi-tech spinoff of Pioneer Hi-Bred
International. Many vaccines are made from protein-based
virus fragments. According to John Howard, ProdiGene
president, “We are at the very beginning of a huge industry.”
The company hopes to introduce an edible hepatitis B
vaccine–but that may take years.
A color illustration shows a hypodermic needle next to
seeds of corn and soybeans.

4874. Soybean Digest. 1997. Soy ﬂour makes strong
polyurethane. March. p. 46.
• Summary: Fu-Hung Hsieh, a food and ag professor at
University of Missouri is using soybean ﬂour to make a
ﬁrmer, stronger polyurethane. The product has commercial
possibilities.
4875. Product Name: SoySoft Deep Treatment Penetrating
Cream, or SoySoft Daily Moisturizing Body Lotion.
Manufacturer’s Name: SoySoft, Inc.
Manufacturer’s Address: 6300 Westwood Ct., Edina, MN
55436. Phone: 1-800-668-2262.
Date of Introduction: 1997 March.
Ingredients: Deep Treatment Penetrating Cream: Water,
soybean oil [expeller pressed], dimethicone, cetearyl
glucoside, glycerin, ceteareth-20, aloe vera gel, chamomile
extract, comfrey extract, polyacrylamide, titanium
dioxide, laureth-7, C13-14 isoparafﬁn, diazolidinyl urea,
methylparaben, propylparaben, fragrance. Daily Moisturizing
Body Lotion: Water, PPG-2 myristil ether propionate,
glycerin, soybean oil, stearic acid, corn starch modiﬁed,
triethanolamine, comfrey extract, chamomile extract, aloe
vera gel, cetearyl alcohol, cetyl palmitate, dimethicone,
ceteareth-20, fragrance, acrylates / C10-30 alkyl acrylate
crosspolymer, tetrasodium EDTA, diazolidinyl urea,
methylparaben, propylparaben.
Wt/Vol., Packaging, Price: White plastic bottles.
How Stored: Shelf stable.
New Product–Documentation: Morrison, E.M.
1999. “Soybeans soothe the skin.” Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Waseca,
Minnesota) 8(2):1, 4-5. April. SoySoft Deep Treatment
Penetrating Cream (contains 20% soy oil) and SoySoft Daily
Moisturizing Body Lotion (2.5% soy oil) are now being
marketed across the region. They work because soy oil is
rich in vitamin E and essential fatty acids that are beneﬁcial
to the skin. Most skin lotions are made from “mineral oil” or
other petroleum derivatives.
Talk with Lucy Larson of SoySoft. 1998. April 21.
These products were ﬁrst sold in March 1997. Note: This is
the ﬁrst commercial skin cream or lotion seen (April 1999)
worldwide, based on soy oil, or on expeller pressed soy oil.
Both products and video titled “SoySoft Lotion & Creme:
‘Natural vitamins for your skin’” sent by Lucy Larson. 1998.
Video: Length 20 minutes and 45 seconds. The products
are in white plastic bottles. A full-page sheet explains the
ingredients in each. Purchased one sample (product with
Label) of each in April 1998. Update: 2000 May 7. Soyfoods
Center time test. Smells terrible (rancid) after 2 years on the
shelf.
Lamp, Greg. 2005. Corn and Soybean Digest. April.
p. 4. SoySoft for Soldiers in Iraq. The Minnesota Soybean
Growers sent 1,700 bottles to Iraq. Note: This is the earliest
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known commercial soy product made in Iraq.
4876. National Biodiesel Board. 1997. NBB list of biodiesel
fuel suppliers. Jefferson City, Missouri. 1 p. Unpublished
typescript. April 1.
• Summary: (1) Ag Environmental Products (AEP), 9804
Pﬂumm, Lenexa, Kansas 66215. Contact: Bill Ayres or
Doug Pickering. (2) Twin Rivers Technologies, Inc. (TRT
[Note: The do NOT make biodiesel]), 780 Washington, St.,
Quincy, Massachusetts 02169. (3) NOPEC Corp., Lakeland,
Florida 33815. (4) Paciﬁc Biodiesel, 285 Hukilike St.,
B-103, Kahului, Island of Maui, Hawaii 96732. Contact:
Robert King. Address: 1907 Williams St., P.O. Box 104898,
Jefferson City, Missouri 65110-4898.
4877. Ferrell, John S. 1997. Henry Ford: An original
environmentalist. Bay Area Vegetarian 8:54-56. [23 ref]
• Summary: Henry Ford’s fascination with the versatile
soybean led to many ideas for industrial products. Address:
Oregon.
4878. United Soybean Board. 1997. A natural, renewable
feedstock for industry (Portfolio). Chesterﬁeld, Missouri:
USB. 17 inserts. 30 cm.
• Summary: The 17 documents in this portfolio include: Six
technical papers of similar format (one page, both sides):
Soy-based wood adhesives–Technical research. Soy-based
composites–Technical research. Soy solvents–Technical
background. Soy lubricants–Technical background. Soybased wood adhesives and the environment. Soy solvents
and the environment.
Four-panel glossy leaﬂet titled “Soy-based solvents:
The environmentally responsible alternative” (Ohio
Soybean Council). Franmar Chemical soybean & corn based
consumer products. Franmar Chemical new homegrown
products (7 products).
United Soybean Board / New Uses Committee: Soybased projects–Funded May 1997. Wood adhesives (11
projects). Plastics (3). Coatings [and paints] (6). Printing
inks (2+). Lubricants (11). Solvents (6). Surfactants
(2). Pesticides (1). Fundamental research (4). For more
information about any of these projects contact Omni Tech
International, Ltd. Attn: William W. Kurz.
Seven “Market Opportunity Summary” papers, most 1
page (back to back), all dated Feb. 1997: Soy-based wood
adhesives. Soy-based solvents. Soy-based emulsiﬁers and
wetting agents. Soy-based paints and coatings. Soy-based
plastics (4 p.). Soy-based building composites. Soy-based
pesticide carriers and adjuvants. Address: 16305 Swingley
Ridge Dr. #110, Chesterﬁeld, Missouri 63017.
4879. Campbell, John. 1997. Re: Biodiesel. Letter to Trevor
Gunthmiller, May 7. 1 + 8 + 8 + 5 p. Typed on “AGP
Memorandum” letterhead.

• Summary: This 22-page letter consists of four parts: (1)
A 1-page memorandum to Trevor Gunthmiller (with the
American Coalition for Ethanol), dated 7 May 1997. (2) An
8-page news release from The White House, Ofﬁce of the
Press Secretary, titled “The President’s program to encourage
ethanol use in meeting the environmental goals of the Clean
Air Act: Fact sheet,” dated 1 Oct. 1992. (3) An 8-page draft
of the “Biodiesel Fuels Incentives Act of 1993,” dated 10
May 1993. (4) A copy of S.465, the Senate bill introduced
by Tom Daschele “To Amend the Internal Revenue Code of
1986 to encourage the production of biodiesel and certain
ethanol fuels, and for other purposes,” dated 25 Feb. 1993.
Campbell’s insights in the memorandum are very useful.
“Trevor: Your call regarding Eric Washburn’s biodiesel
comments prompted me to rummage the ﬁles for the history
of our legislative efforts with Senator Daschle [D-SD] and
his staff.” Note: Eric Washburn was the energy staffer in Tom
Daschle’s ofﬁce.
“The enclosed ‘Biodiesel Fuels Incentives Act of 1993’
was our industry effort to answer the question ‘What do you
want?’ The legislation was submitted to Daschle’s staff. Our
proposal was very speciﬁc about $.77/gallon–which is the
‘same as’ ethanol on a BTU basis.
“What returned from the Congressional legislative
drafting mill was S.465. This legislation proposed changes
in the ethanol program as well as to initiate a biodiesel
program. As you can see, S.465 looks little like the
‘Biodiesel Fuels Incentives Act of 1993.’
“In addition to uncertainty in how the program would
work, the authors of S.465 decided to skirt the issue of how
much the biodiesel incentive would be and instead chose to
use the words ‘... treated in the same manner as alcohol...’
“All this is not to complain because any assistance from
Congress for alternative renewable fuels is appreciated.
However we do have some history on this with Senator
Daschle and it is disconcerting to hear the same questions
being repeated after all the effort we and his staff put forth.
“As an interesting historical note, in the closing days
of the Bush [Sr.] Administration they put forth an ethanol
/ renewables program that included support for biodiesel
incentives.
“Both the Daschle legislation and the Bush
Administration proposals went nowhere. However, as
you are well aware, just getting these ideas to the ofﬁcial
proposal stage was no small piece of work.
“Let’s compare notes on this when you get a chance.”
Address: [AGP, Omaha, Nebraska].
4880. National Biodiesel Board. 1997. Board of directors
and related documents. Jefferson City, Missouri. 15 p.
Unpublished typescript. Nay 15.
• Summary: (1) The states represented are: Indiana, Iowa
checkoff, Iowa association, Illinois checkoff, Missouri,
Nebraska, Ohio, South Dakota, Michigan, Minnesota, SC/TN

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1681
[South Carolina and Tennessee, combined as one], For each
state is given: One farmer representative and one staff rep.
Staff (Jeffrey Horvath is now CEO, Joe Jobe is controller,
Deborah Boldt is Director Communications Marketing).
Address: Jefferson City, Missouri.
4881. Hettiarachchy, Navam; Kalapathy, Uruthira. 1997.
Soybean protein products. In: KeShun Liu. 1997. Soybeans:
Chemistry, Technology, and Utilization. Florence, Kentucky:
Chapman & Hall. xxvi + 532 p. See p. 379-411. Chap. 8.
Index. [90 ref]
• Summary: Contents: Introduction. Brief history of soy
protein products.
Types of soy protein products and processing: Defatted
soy ﬂakes and meal (desolventizing and toasting soy meals
for feed, desolventizing and deodorizing soy ﬂakes for
food), defatted soy grits and ﬂour, soy protein concentrates
(aqueous alcohol extraction, acid-leaching process,
moist-heat-water-leaching process), soy protein isolates
(a commercial process, separation by molecular weight,
membrane processing, aqueous extraction, salt extraction,
separation of intact protein bodies), toasted full-fat soy ﬂour,
textured soy protein products, chemical composition of soy
protein products.
Nutritional quality of soy protein: Amino acid
composition, protein digestibility.
Soy protein as a functional ingredient: Structure of
proteins, functional properties (solubility, emulsiﬁcation,
foaming properties, gelation, water-binding capacity, waterholding capacity), organoleptic properties, other properties.
Modiﬁcation of soy proteins: Physical methods,
chemical methods, enzymatic methods.
Applications of soy protein products: Applications
in traditional food products (meat extenders and analogs,
bakery products, dairy products and dairy analogs, other
products), edible ﬁlms and coatings, industrial uses,
nutraceutical applications.
Challenges and future research. References. Address:
PhD, Dep. of Food Science, Univ. of Arkansas, Fayetteville,
Arkansas 72704.
4882. Horvath, Jeffrey M. 1997. Biodiesel: Harvesting fuel.
Executive Feedback–The Journal of Agriculture (Huntsville,
Alabama) 2(1):84-87. May.
• Summary: “The United States has become increasingly
dependent on imported oil. To meet our energy demands, we
currently import more than 50% of the nation’s petroleum.
The consequence of this dependency is a vulnerability that
is often realized in near catastrophic events like the oil
crisis of the mid-1970s. During that period, U.S. farmers
had to face a six-fold increase in their petroleum costs as
well as a temporary shortage of fuel needed to operate their
farm equipment. The cost of our dependency also includes
protecting our interests from the ramiﬁcations of mid-east

instability. This cost ultimately manifested itself in the
Persian Gulf War. Governmental and academic research
teams from around the globe have shown how farmers hold a
key to our nation’s security: Reduction of our dependence on
foreign oil by using agricultural products to produce energy.
“One such product, biodiesel, has been developed for
use in compression ignition (diesel) engines. High-quality
biodiesel can be produced from numerous oilseed crops
as well as rendered fats and oils and recycled cooking
grease. The production of biodiesel utilizes a fairly simple
process wherein vegetable oils or animal fats are mixed with
methanol or ethanol to initiate a chemical reaction called
esteriﬁcation. Esteriﬁcation results in two products being
created: glycerin and the esters that will be used as biodiesel.
Commerce and the private sector have developed an industry
around this process in the U.S. over the past ﬁve years that
boasts an installed annual capacity for biodiesel of nearly
70 million gallons. Senior Ofﬁcials of the U.S. Department
of Agriculture (USDA), the U.S. Department of Energy
(DOE), and the Environmental Protection Agency (EPA) are
also providing their support in the national effort to make
biodiesel fuel a commercial reality.
“”A wide variety of agricultural products may be
produced for fuel use. Over 300 oil bearing crops have been
identiﬁed as feedstock for fuel or fuel substitutes. Vegetable
oils that could be considered for use as a feedstock for
biodiesel include oils of the soybean, rapeseed, sunﬂower,
safﬂower, peanut, and cottonseed. This list is by no means
exhaustive. In addition to oilseed crops, rendered animal fats
such as tallow and used cooking oils are also candidates for
biodiesel feedstock. The particular feedstock selected for
biodiesel production will vary by region. Much as climate
conditions determine the types of plants grown in different
locations, local demographics, regional agronomy, and
economics will determine the biodiesel feedstock that best
suits a particular area.
“The predominant oilseed feedstock for biodiesel in
the U.S. is soybean oil. Soybeans are grown extensively
throughout the United States. The USDA estimates the
1996 harvest to reach in excess of 2.3 billion bushels.
The preponderance of soybean production is found in the
Midwestern states. So, it follows that high volume soybean
producing states like Iowa, Illinois, Indiana, Minnesota,
Ohio, etc., would produce and use soy-based biodiesel. The
worldwide demand for American soybean meal is great. The
demand for soybean oil however is not as great as that of the
meal. Considering this and the forecasts of increased future
soybean production, biodiesel affords the soybean industry
an economic means for reducing the soy oil surplus while
augmenting the aggregate soybean market.
“Rapeseed has had many years of use as the principle
feedstock for biodiesel in Europe. In the US, our rapeseed is
grown principally in the Northwest regions of the country.
There are winter and spring varieties of rapeseed. The spring
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rapeseed escapes winterkill problems but does not have
as high a yield as does the winter variety. However both
varieties work well as a feedstock for biodiesel due to their
high oil content. Biodiesel is highly energy efﬁcient since
production results in a positive energy balance. For example
in rapeseed biodiesel production 4.2 BTUs of liquid fuel
are recovered for each BTU used in oil processing and fuel
production. USDA forecasts 769 million pounds of industrial
rapeseed oil production for the U.S. in 1996-97. This is down
from the 836 million pounds produced in 1995. Likewise,
acreage devoted to rapeseed production is on the decline
in the U.S. Commercialization of biodiesel offers rapeseed
farmers the opportunity to reverse the trend for this important
oilseed crop.
“The safﬂower also provides a viable feedstock for
biodiesel. Most of the safﬂower crop is grown in California,
Montana, and the Dakotas. Safﬂower oil comes in two
types, linoleic and oleic. Both types are already used in
several industrial applications such as lubricants, paints, inks
and solvents. However, studies have shown that the oleic
safﬂower oil is more compatible as a feedstock for biodiesel.
Similar to rapeseed, safﬂower meal that remains after
the seeds are crushed is rich in protein and used as a feed
supplement for livestock. The use of safﬂower oil, as well
as biodiesel use in general, considerably lessens the impact
to environmental and occupational health when compared to
processing petroleum-based chemicals and fuels.
“Spain’s principle biodiesel feedstock is sunﬂower oil.
Millions of American acres in the North and the South are
also devoted to sunﬂower production. Average sunﬂower
seed production approaches 1,400 pounds per acre. Oil
content of the seed with hull is about 40%. If 75% of the oil
can be extracted, oil yield is about 55 gallons per acre. It has
been estimated that one unit of energy is required to produce
and process sunﬂower oil that contains six units of energy.
Thus sunﬂower, like the other vegetable oil feedstock, is
an energy efﬁcient source of fuel. The South has two other
important candidates for biodiesel production: cottonseed
and peanut oils. Peanut oil has an annual production of
314-million pounds, and the cottonseed crush results in 1,200
million pounds of oil per year.
“To this point, our discussion has focused on vegetable
oils. However, through the work of organizations like the
Fats & Protein Research Foundation, animal tallow has
also been proven to be an excellent feedstock for biodiesel.
Animal fats are solid at room temperature. Esteriﬁcation
of tallow helps keep the tallow in a liquid form at room
temperature. This allows rendering facilities, packing
houses, and other operations that create animal fats and oils
as by-products to convert these materials into fuel. The US
produced 6,700 million pounds of inedible tallow in 1996.
So animal fats are in good supply and, as a bonus, they
are also less expensive that their vegetable oil feedstock
counterparts. Some believe this is due to the public’s concern

for a healthier diet and the extent to which vegetable oils
have replaced animal oils in edible products. Successful
commercialization of biodiesel could have a signiﬁcant
and positive impact on the meat and cattle industries by
providing an alternate market for animal fats.
“Technology exists for producing fuel from both
oilseeds and animal fats. As stated earlier, this discussion
does not attempt to address every opportunity available.
There are many more feedstock sources from mint oil to
milkfat. If you added up the current annual production
of the available biodiesel feedstock in the United States,
you would ﬁnd that it totaled more than 24,500 million
pounds, or enough raw material for more than 3.4 billion
gallons of biodiesel fuel. Certainly one cannot presume
that the entire domestic production of potential agricultural
feedstock would be converted to biodiesel. The point
illustrated here is that the ﬂexibility biodiesel affords results
in a plentiful supply of raw material for its production.
As commercialization of the fuel expands, the feedstock
demands will integrate with current market requirements for
established food and non-food uses of domestically produced
fats, oils, greases and tallow. USDA estimates that market
consumption of most of these products is either stagnant or
declining. Biodiesel therefore offers farmers stable, longterm domestic markets for oilseed and animal fat products.
“Biodiesel is a fuel that is ready for market. It is a
market that America needs to be more self reliant and less
harmful to the environment in which it operates. Biodiesel
is both renewable and clean. Its agricultural base makes it is
a fuel that provides a return on investment to the earth and
those who work the earth to sustain us all. Biodiesel fuel
offers a rare opportunity to capture the positive beneﬁts of a
new technology to meet the economic, environmental, and
energy security goals of our nation.”
Note: Jeffery Horvath “has been actively involved in
program management for the Department of Defense and
McDonnell Douglas in the US as well as the Ministry of
Defense and British Aerospace in the United Kingdom and
Europe. He holds Engineering & Business degrees from St.
Louis University.” Address: CEO, National Biodiesel Board,
Jefferson City, Missouri.
4883. Power, Mary. 1997. ‘Niche’ diesel: Marketers are
reaping the beneﬁts of target-marketing industry-speciﬁc
diesel fuels. J. of Petroleum Marketing. May.
• Summary: Biodiesel is described as an “additive” used to
enhance regular petroleum diesel.
“’Diesel is a problem fuel,’ says Dan Timmons of
Knox Oil of Texas, a supplier of an additive package used
by farmers. ‘It is prone to accumulating water because of
condensation that occurs. When you have water in fuel, you
create bacteria build-up, which will cripple a diesel engine.’”
4884. Bernard, Richard L. 1997. Brief history of the later
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years of the U.S. Regional Soybean Industrial Products
Laboratory at the University of Illinois, Urbana, Illinois
(Interview). SoyaScan Notes. June 11. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: When Dr. Bernard arrived at the University of
Illinois in 1954, the Regional Soybean Laboratory (RSL) was
located in Davenport Hall, on the campus. Jackson L. Cartter
was the director. Dr. Bernard thinks he was the ﬁrst USDA
employee who was dedicated to doing research on soybeans
only. The Laboratory occupied a number of rooms, including
the director’s ofﬁce, a physiology lab, and analytical lab, and
a seed lab.
In the late 1970s and early 1980s, the USDA
regionalized its research on all farm crops–including
the soybean. This effectively killed the national soybean
program. In about the early 1980s, the RSL ceased to exist,
but it was never formally closed. Much of the work was
transferred to the University of Ohio. At this time, Dr.
Bernard salvaged many of the ﬁles, containing drawers
full of letters, correspondence, publications, etc.–that were
about to be discarded. They are now housed at the Soybean
Building at the university farm/agricultural experiment
station–located about ½ mile off campus.
Among the documents salvaged were the RSLM series,
which stood for Regional Soybean Laboratory Mimeograph
series. These started in 1936, and some contained routine
details of the daily RSL operations. Address: USDA/ARS
Soybean Germplasm Collection, Room 229 EASB, 1101 W.
Peabody Drive, Univ. of Illinois, Urbana, IL 61801.
4885. AGP News (Omaha, Nebraska). 1997. SoyGold:
“From the Field to the Farm.” AGP’s New Soydiesel Product
Adds Value To Producers In Many Ways! June. p. 1-2.
• Summary: With the successful debut of SoyGold blended
diesel fuel at several cooperatives in the Midwest, soybean
producers have an exciting new opportunity to directly add
value to their own crops. SoyGold, which is manufactured
‘at AGP’s new methyl esters plant in Sergeant Bluff, Iowa, is
now being marketed for on-farm use at six local cooperatives
in four states. More cooperatives will be introducing the
product to their customers at special promotions in the
week’s ahead.
“Local Cooperatives Leading The Marketing Effort:
Farmland Industries, and AGP, with the assistance of state
and national soybean check-offs and associations, launched
the SoyGold campaign at select sites earlier this spring.
SoyGold is being marketed as a lubricity component in
Farmland’s Ruby premium diesel fuel package. The new
product was ﬁrst unveiled at the Freeman Co-op Oil/
Fertilizer station in Freeman, South Dakota, March 20 and
21. If the initial reaction is any indication, SoyGold has
a bright future. Producer interest was extremely positive,
according to Bill Pape, Manager at Freeman. He noted that
50,000 gallons of the new fuel were ordered on the ﬁrst

day of the cooperative’s ‘Booking Days’. A large crowd
of producers, industry representatives, and the media were
on hand at Freeman for a news conference to introduce the
new fuel to the general public. Several newspaper articles
and radio and television stories explaining the beneﬁts of
SoyGold were generated from the special promotion.
“A second kickoff was held at the Firth Cooperative Co.,
Firth, Nebraska, on March 27, with over 100 producers in
attendance.”
A photo shows Bill Pape.
4886. American Soybean Association. 1997. Bean beat: ASA
establishes ﬁve top legislative issues. Soybean Digest. May/
June. p. 23.
• Summary: (1) Oppose cuts in ARS [USDA’s Agricultural
Research Service] research funding. (2) Support FMD
(foreign market development) funding. (3) China WTO
accession. (4) Biodiesel commercialization. (5) Farm and
Ranch Risk Management (FARRM) Accounts.
Concerning biodiesel: “ASA supports amendments to
the Energy Policy Act (EPACT) that will make it fuel and
vehicle neutral, giving biodiesel blends a level playing ﬁeld
to compete with other alternative fuels which now qualify
under this program.”
4887. Body Shop (The). 1997. Purchase order for candles
from The Candle Project in Dewitt, Iowa. Wake Forest,
North Carolina. 1 p.
• Summary: Date of purchase order: 27 June 1997. Ordered
from: The Candle Project, P.O. Box 58, Dewitt, Iowa 527420058.
Order for: A total of 1,225 cases of the following types
of candles: Miscellaneous, Candle Reviving, Travel Candle
Leap, Travel Candle Relaxing, Travel Candle Vanilla, Travel
Candle Marinis, Travel Candle Reviving. Price: $18/case
(average). Total price: $31,260. Ship via truck. Address:
Megan Udovich, Buyer, 5036 One World Way, Wake Forest,
North Carolina 27587.
4888. Hager, Stacey. 1997. Soydiesel gets on-farm debut.
Soybean Digest. May/June. p. 5.
• Summary: “Soybean growers in seven states now can
buy soydiesel at the pump and in bulk. Freeman (South
Dakota) Co-op Oil / Fertilizer recently became the ﬁrst
retailer to offer diesel fuel containing SoyGold for farm
and commercial use. On the ﬁrst day, 50,000 gallons were
contracted for on-farm use.
“Manufactured from 100% soybean oil, SoyGold is
a low blend of soybean methyl esters” [made by AGP at
Sergeant Bluff, Iowa]. “Making the low-blend biodiesel
fuel available for farm use was an idea that came out of
a National Biodiesel Board (NBB) research committee
meeting.” Until recently, soydiesel has been marketed only
to “mass-transit bus systems, underground mines and for
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marine uses to reduce exhaust emissions.”
SoyGold will be promoted and marketed through
Farmland Industries fuel distributors in seven states, in
cooperation with Ag Environmental Products and the NBB.
“SoyGold was developed ﬁve years ago” [sic] by Ag
Processing Inc. of Omaha, Nebraska. Jeff Horvath is the
chief executive ofﬁcer of the (NBB).
Note: This is the 2nd earliest English-language
document seen (Nov. 2017) that contains the word
“SoyGold,” a brand name owned by AGP.
4889. Marking, Syl. 1997. Bean growers build ‘exciting’
export markets: ASA’s directors give progress reports.
Soybean Digest. May/June. p. 28-29.
• Summary: Joseph Zack, the American Soybean
Association’s regional director in Belgium, discusses
the controversy over Roundup Ready soybeans after the
European Union improved their import. Opposition, led
by consumer activist organizations such as Greenpeace,
peaked in about mid-1996, and appears to be subsiding. “The
campaign was fed by emotion and lacked scientiﬁc fact said
Zack.”
“Phillip Laney, ASA’s country director in Beijing,
China, described events in the world’s most highly populated
country as ‘revolutionary.’
“’In a period of about three years, China has shifted
from being a major exporter of soybeans, soy meal and soy
oil to now being a major importer,’ Laney said.
“’This past calendar year, there has been a dramatic
occurrence,’ he continued. ‘China has imported 1.1. million
metric tons of soybeans. And the U.S. industry got a very
good 78% market share of those sales, plus a small share of
soy meal sales. In this current marketing year, and we’re only
ﬁve months into it, we’ve already shipped 1.4 million metric
tons of soybeans, 600,000 metric tons of meal and 300,000
of oil. The totals keep going up week by week.’”
Virgil Miedema, ASA’s country director in India, noted
that India has a huge population but soybean consumption
is very low. ASA is focusing on the poultry industry, “which
is growing about 15% a year. There is a huge and growing
demand for meat and protein... The inclusion rate (the
amount used in rations) for soybean meal is up to about 8%.”
“For now, ASA’s educational efforts focus on increasing the
inclusion rate for soybean meal and soon on the human food
aspect.”
Kent Nelson, ASA’s country director in Japan, noted that
for the USA, this is the oldest and largest soybean market.
ASA opened its Tokyo ofﬁce in 1956. Last year the U.S.
exported about 150 million bushels of soybeans to Japan
worth $1.2 billion. New opportunities? Replacing ﬁsh meal
in rations. In biodiesel in the Tokyo metropolitan bus system.
A newspaper in Kobe, with circulation of over 1 million,
recently switched to using soy ink. A photo shows Phillip
Laney (ASA, China).

4890. Campbell, John. 1997. Re: Biodiesel legislative
history. Letter to Jeff Horvath (NBB), Russ Teal (NOPEC),
Gene Gebolys (Twin Rivers Technology), July 11. 1 p. Typed
on “AGP Memorandum” letterhead.
• Summary: This is a cover letter: “Per your request, I am
forwarding copies of some biodiesel legislative history
along with a recent memo to Trevor Gunthmiller (with the
American Coalition for Ethanol)” [dated 7 May 1997], which
see. Address: [AGP, Omaha, Nebraska].
4891. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Boating on the Bay with biodiesel. July. p. 1, 6.
• Summary: Starting in April, biodiesel became available at
nine Marinas on Chesapeake Bay. “The fuel is distributed at
Coastal Properties Management, Inc. marinas on the Bay for
use in 20% blend with conventional diesel. Boaters will ﬁnd
biodiesel in ﬁve-gallon jugs at nine marinas and in bulk at
four locations.” This is another example of how demand for
and commercial sales of biodiesel are growing.
Note: Chesapeake Bay is surrounded by Maryland (on
the NW and NE) and Virginia (on the SW and SE).
4892. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Research ﬁndings offer non-fuel uses of biodiesel:
Technology. July. p. 4.
• Summary: The National Biodiesel Board contracted with
Development Systems / Applications International (Lincoln,
Nebraska) to investigate non-fuel uses for methyl ester. The
study has two objectives: (1) To identify current uses of soy
methyl esters (SME) in applications other than as a fuel. (2)
To examine broad market trends and speciﬁc technical niches
that offer opportunities for expansion of the fatty acid esters
market.
A major opportunity for SME is to replace toxic
chemicals with environmentally friendly alternatives. There
ere presently 654 chemicals listed in EPA’s Toxic Release
Inventory (TRI) that are used today but pose hazards to the
environment.
Seven major market segments were identiﬁed: (1)
Adhesives: Market size 7.5 billion lbs. (2) Solvents and paint
strippers: Market size 5.9 billion lbs. (3) Surfactants: Market
size 6.0 billion lbs. (4) Industrial chemicals: Market size 4.8
billion lbs. (5) Lubricants: Market size 3.5 billion lbs. (6)
Plastics and plasticizers: Market size 11.2 billion lbs. (7)
Agrochemicals: Market size 1.2 billion lbs.
4893. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Farmer income increase possible: Market watch. July.
p. 1, 6.
• Summary: If the realistic goal of 30 million gallons of
biodiesel were sold in the U.S., soybean farmers could
see an annual income increase of $120 million. Based on
1994 statistics, the U.S. uses a total of 24 billion gallons of
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diesel fuel each year. The federal government alone uses
240 million gallons of diesel fuel. The goal of 30 million
gallons is less than 1.5% of the total gallons of diesel fuel
used in the USA and about 12.5% of that used by the federal
government.
Each bushel of soybeans contains about 11 pounds
of oil, which can be used to produce about 1.5 gallons of
biodiesel. Since 1 gallon of biodiesel requires about 7.33
pounds of soy oil, 30 million gallons of biodiesel requires
220 million pounds of soy oil. If this much soy oil were use
to make biodiesel, soybean prices would increase by about 7
cents per bushel, which would put about $120 million in the
pockets of U.S. soybean farmers.
4894. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. New leader for biodiesel program: People to know.
July. p. 7.
• Summary: Shayne Tyson, who has an impressive
background, has been named project leader of the Biodiesel
Program for the National Renewable Energy Laboratory
(NREL).
“Tyson has worked on NREL’s bioenergy research
program for eight years. NREL is the U.S. Department
of Energy’s (DOE) leading renewable energy research
laboratory.” Tyson says the NREL, the USDA, and the NBB
all fund various aspects of biodiesel research; they must
coordinate their efforts to avoid overlap.
4895. Ritchason, Shelly. 1997. SoyGold fuel additive
adds value for soybean producers. Farmland System News
(Kansas City, Missouri) 65(6):13. June/July.
• Summary: The Farmland Cooperative System is
promoting a new industrial soy product–”SoyGold, a
soybean-based lubricity additive for diesel fuel. SoyGold
is a methyl-esters component of diesel fuel derived from
100 percent virgin soybean oil. Produced and marketed
through AG Environmental Products (AEP), a subsidiary of
AgProcessing, Inc. (AGP), SoyGold works with #1 and #2
diesel fuel to lubricate the engines of farm equipment and
minimize costly repairs and down time.”
“Freemen Cooperative Oil Company, Freemen, South
Dakota, was the ﬁrst cooperative in the System and in the US
to offer SoyGold for on-farm and commercial use.”
“The Firth Cooperative in Firth, Nebraska, also began
offering SoyGold in March.”
4896. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. B20 supporters rally before DOE: Government
activities. Aug. p. 1, 3.
• Summary: “The B20 petition calls for the inclusion of
blended biodiesel fuel as an alternative fuel under the Energy
Policy Act of 1991 (EPACT).”
“DOE was also confronted about the delay in making
a decision. Until the [present] workshop and hearing, DOE

had failed to publicly comment after 28 months of petitions
and meetings. More than 70 members of Congress also have
written letters in support of B20 asking DOE to make a
decision.”
4897. Candle Project. 1997. Bill of Lading for candles
shipped to The Body Shop. Iowa City, Iowa. 1 p. Aug. 1.
• Summary: Consignee (sent to): The Body Shop, 5036
One World Way, Wake Forest, North Carolina 27587.
For purchase order #034366-00. For 3 pallets, weighing
2,400 lbs. Via Overnight Transportation Co. Address: 2920
Industrial Park Rd., Iowa City, Iowa 52240.
4898. Success (magazine). 1997. Waxing proﬁts, rekindling
hope: How Mike and Lynette Richards started Heartland
Candleworks. Aug.
• Summary: This article starts: “In 1993 Michael and
Lynette Richards leased a ﬂooded-out cabin in Iowa City,
Iowa, for $125 per month. What better place to launch a
lucrative candle-making business? With no running water or
electricity, the Richardses used to lug pails of water from the
well out back to their melting tanks inside.
“This year, the company–Heartland Candleworks Inc.–
will bring in $1.2 million in sales. But that’s not even the
best part, they say: In addition to making money, they’re
providing a living for dozens of disadvantaged Iowans.
“The groundwork for Heartland Candleworks was
laid ﬁve years ago in New York City. There the Richardses
started the Candle Project. They spent their savings to buy
beeswax, then hired several homeless families to hand-roll
it into candles. Hand-rolled candles, the couple reasoned,
were simple to make and didn’t require factory equipment.
Lynette was given permission to sell them through the store
she managed, The Body Shop in Manhattan. The beeswax
candles were a hit, and soon Body Shop stores all over the
country were carrying them. The Richardses moved back to
Iowa, where commercial space is more affordable, to start
Heartland Candleworks. Today, up to 100 ‘disadvantaged’
employees, including the homeless, drug and alcohol
abusers, and individuals with physical or mental disabilities
work in a 10,000 square foot facility. ‘Our employees get
self-esteem from working here,’ says Michael. ‘They feel
like they’re a part of something productive.’”
4899. Thomas, Stephen W. 1997. Increasing the use of soy
beans in the manufacturing of candles. Iowa City, Iowa. 5 p.
Unpublished typescript. Aug. 22. 28 cm.
• Summary: The report begins: “The purpose of the tests
performed is to try to increase the use of soy beans as a fatty
acid source for the manufacturing of candles.” The best
candles were made from 90% hydrogenated soy (melting
point: 130ºC) plus 10% hysterene–a vegetable fatty acid
(palmitic acid) used to harden the mixture. Address: Intern,
Univ. of Iowa [Iowa City, Iowa].
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4900. Richards, Michael L. 1997. Re: Launching a signature
line of custom candles for Wild Oats. Letter to Karen Lewis,
Purchasing Director for Natural Living, 1645 Broadway,
Boulder, Colorado 80302, Sept. 25. 1 p. Typed, with
signature on letterhead.
• Summary: “Lynette and I will arrive at your ofﬁce in
Boulder at 11:00 a.m. on Friday, November 21. We are
looking forward to combining the creativity of your company
and ours to launch a signature line of custom candles for
Wild Oats.
“The customer demand for aromatherapy and
home fragrance candles continues to increase. From our
perspective, creating your own private label product line is a
very timely move to capture this expanding market...”
Fax: 319-337-9034. Internet: www.Candleworks.org.
Address: Operations Manager, Candleworks, 2920 Industrial
Park Rd., Iowa City, Iowa 52240. Phone: 319-337-6316.
4901. National Biodiesel Board. 1997. Fuel facts (Leaﬂets).
Jefferson City, Missouri. 2 p. Sept.
• Summary: (1) Biodiesel questions and answers (color logo,
front and back). (2) Safer, cleaner market for government
ﬂeets (single sided). Address: 1907 Williams St., P.O. Box
104898, Jefferson City, Missouri 65110-4898.
4902. Richards, Michael. 1997. Compare the value! (Poster).
Iowa City, Iowa: Candleworks. 1 p.
• Summary: Michael used this poster in a presentation on
value-added agriculture at Iowa State University. He shows
with actual prices that farmers (and Iowa) would make much
more money if they added value to their soybeans rather
than selling them as commodities. There are four steps in the
value-added chain: Production, processing, manufacturing,
and natural products retailers. Soybeans can be made (by
Candleworks) into “Soy-wax” or a “Soy-wax candle,” or
into soy foods. In manufacturing: “11 lbs. of soy oil makes
16 soy-wax candles that wholesale for $48.00.” At retail: 16
soy wax candles sell for $8 each... to generate $128 of sales
revenue.”
“Soybeans sold by farmers for $5.30 are sold to
consumers as value added products for $238! That’s an
increase of 4490% from the farmer’s sale price to the
consumer’s purchase price! 43% of all farm commodities are
sold at the very lowest price!
“Processors, manufacturers, and retailers are adding
most of the higher values. Let’s complete the value-added
cycle for the U.S. farm economy! Candleworks: the ancient
art of candlemaking pursued as a modern, value added
agricultural science.”
Note: This is the earliest document seen (Oct. 2017)
that contains the term “Soy-wax” or “Soy-wax candle”
(regardless of capitalization or hyphenation). Address:
Candleworks, 2920 Industrial Park Rd., Iowa City, Iowa

52240. Phone: 319-337-6316. Internet: www.candleworks.
org.
4903. Soybean Digest. 1997. Farmers help unveil soybean
crayons. Aug/Sept. p. 64.
• Summary: Nearly 6,000 Indiana soybean growers and their
families were on hand for the formal introduction of crayons
made from soybean oil.
“Developed by Purdue University students competing
in a new uses contest, the crayons are made by Dixon
Ticonderoga Co., Heathrow, Florida.
“The unveiling event, called the Soybean Crayon
Celebration, was held July 3 at the Indiana Zoo in
Indianapolis.
“During the celebration, Indiana Lieutenant Governor
Joseph Hernan, several state soybean leaders, and 500 4-H
members demonstrated the crayons by painting a 1,260 sq.
ft. Independence Day mural. “’Soybean farmers should take
pride in the fact that their investment in the checkoff made
this product happen,’ said Bill Peters, Indiana Soybean
Development Council president.
“Dixon Ticonderoga ofﬁcials say the crayons, which
contain no petroleum-based parafﬁn, are the ﬁrst major
advancement in crayon manufacturing in 100 years. They
plan to phase out production of petroleum-based crayons.
“Similar events applauding the new soybean product
were held in South Dakota, Illinois and perhaps other states.”
4904. Soybean Digest. 1997. Soybean crayons go
commercial. Aug/Sept. p. 28.
• Summary: Dixon Ticonderoga Corp. (Heathrow, Florida),
a well-known maker of pencils, is launching Prang Fun Pro
Soybean Crayons in 64 colors at retail stores this June. The
crayons were developed by students at Purdue University
as part of an annual new-uses contest. These are the ﬁrst
crayons made from soybean oil rather than petroleum-based
parafﬁn wax, according to Rick Joyce of Dixon.
4905. Soybean Digest. 1997. Soy-based starter is hot idea.
Aug/Sept. p. 28.
• Summary: The Fire Bean ﬁre starter, developed at
Purdue University, is made from compressed sawdust and
hydrogenated soybean oil. The Indiana Soybean Growers
Association says three manufacturers are considering
manufacturing the new product.
4906. Soybean Digest. 1997. Soybean dog food wins contest.
Aug/Sept. p. 28.
• Summary: The Missouri Soybean Merchandising Council
is sponsoring a contest to develop new uses for soybeans,
and University of Missouri-Columbia students recently
earned extra tuition money with winning entries, including
dog food, lip balm, and nail polish. First prize, $1,000,
went to the dog food, which is a mixture of soybean meal,
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gummed soybean oil, a soapstock product named LiquiWarp
and wheat ﬂour. Her Great Dane loved it. Second place went
to Super Soy lip balm, which uses soybean oil, beeswax, and
honey to soothe chapped lips. Fingernail polish made with
fatty acids from soybean oil won third place.
4907. Zabel, Deborah. 1997. State soybean associations
in Maryland, Pennsylvania, New Jersey, and Delaware
(Interview). SoyaScan Notes. Oct. 8. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: There used to be one state soybean association
comprised of Maryland, Pennsylvania, New Jersey, and
Delaware, under Jerry Kennedy; Sandy Davis was his
assistant. Jerry Kennedy left, and the ofﬁces split. Maryland
and Pennsylvania are now both headquartered at the home
ofﬁce of Sandy Davis, who is the executive director of each.
They are two totally separate organizations, with separate
budgets.
The New Jersey Soybean Association, being in a more
urban part of the USA than the Midwest, is more interested
in Biodiesel (because of air quality issues), the Soyfoods
Directory, and green vegetable soybeans. Deborah would
like to see the Soyfoods Directory continue, but the annual
budget of the New Jersey Soybean Association is only about
$100,000; they normally put about $20-25,000 into all their
promotional work with foods, biodiesel, etc. Still, she would
like to try. Address: Executive Director, New Jersey Soybean
Assoc., 118 Kings Highway, Swedesboro, NJ 08085. Phone:
609-467-5189.
4908. Jeffers, Gromer, Jr. 1997. Where’s the beef? Try ATA
bus fuel: Experimental blend of diesel, beef tallow to fuel
four vehicles. Kansas City Star (Missouri). Oct. 16. p. A-17.
• Summary: ATA stands for the Area Transit Authority.
4909. Alternative Fuels Today (Environmental Information
Networks, Inc). 1997. Pickup goes 100,000 miles on
biodiesel. Science & technology report. Oct. 31.
• Summary: “Researchers at the University of Missouri have
completed a 100,000 mile road test using a Dodge pickup
truck outﬁtted with a Cummins B5.9L engine running on
100 percent biodiesel fuel. The test, which lasted more
than 48 months, examined engine performance and wear
characteristics as well as emissions.
“The engine was examined at Cummins after the
completion of the test; the engine wear was determined to
be normal.” Leon Schumacher, Univ. of Missouri biodiesel
researcher who was present when the engine was taken apart,
said it was in “excellent condition.” He added: “It’s very
signiﬁcant that we ran 100,000 miles on biodiesel.” Source:
Biodiesel Report, Oct. 1997.
4910. AGP–Ag Processing Inc a cooperative. 1997. Annual
report: Partners in food production. 12700 West Dodge Road,

P.O. Box 2047, Omaha, Nebraska 68103-2047. 32 + [4] p. 28
cm.
• Summary: Net sales for 1997 (year ended Aug. 31) were
$2,948.168 million, up 6.7% from $2,764.549 million in
1996. Net earnings before income taxes: $40.449 million,
down 28.1% from the $56.221 million in 1996.
“Business philosophy: AGP is a partner with the
greatest people on earth.” The stockholders of AGP are its
customers. Today the company: “Processes over 15,000 acres
of soybeans every day. Is the largest cooperative soybean
processing company in the world. Has a storage capacity of
over 15 million bushels of grain. Is the third largest supplier
of vegetable oil in the United States. Is the third largest
commercial feed manufacturer [for livestock and poultry] in
North America.”
AGP operates under strategic principles. “Among these
principles are: Maintain a strong emphasis on the core
business without risking survival on new ventures. Maintain
proﬁtable growth and competitive size, and operate under
ﬁnancially sound principles.
“Pursuit of AGP’s strategic direction requires substantial
capital investment; this is the nature of our industry. You
will notice... that capital expenditures were $59.8 million in
ﬁscal 1996 and another $59.8 million in ﬁscal 1997. Often
members ask... ‘Who is paying for AGP’s various capital
projects?’ The answer is always the same. The members
of AGP pay for everything through use of their retained
patronage and retained earnings. The Board of Directors and
Management are charged with investing this money wisely.”
“The new methyl ester reﬁnery, located at the Sergeant
Bluff, Iowa plant, represents a commitment to this
opportunity for expanded uses of soybean oil” (p. 4).
The new soybean processing plant at Emmetsburg,
Iowa, began operating in Oct. 1997. In addition, AGP began
“construction of a new soybean processing plant in Hastings,
Nebraska,” and of “a new vegetable oil reﬁnery at the Eagle
Grove, Iowa, soybean plant.”
In ﬁscal year 1997 “AGP’s vegetable oil reﬁneries
processed 1.5 billion pounds of crude oil.”
Industrial products (p. 26): AGP now produces methyl
ester at its soybean processing plant in Sergeant Bluff,
Iowa; it is “the product remaining after glycerin (a food
and cosmetic ingredient) is removed from soybean oil.”
“’SoyGold’ is the ﬂagship label [brand] of AGP’s line of
methyl ester products.” “Five SoyGold Marine fuel docks
were opened in the largest sailboating areas of California...
SoyGold Marine may be blended with diesel fuel or used as
a diesel fuel replacement, providing a cleaner-burning fuel
for all types of diesel-powered vessels. It is nontoxic and
biodegradable, it will not kill ﬁsh or wildlife, and it creates
little smoke or odor.”
The “EPA has targeted chlorinated solvents for phaseout... The AGP challenge this ﬁscal year was to raise market
awareness of SoyGold Multi-Purpose Industrial Solvents
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quickly enough to capture share.”
“Adjuvants. One of the biggest markets in the Midwest
is for agricultural spray adjuvants.” Crop Oil is the generic
name for a widely used adjuvant whose name is misleading;
it is not made from a crop at all, but is petroleum based.
Methylated Seed Oil (MSO) is the generic name for methyl
ester adjuvants, which are derived from soybean oil–a fact
that many farmers do not know. “Because soybean farmers
have a vested interest in using soybean products, it is
important that they understand the nature of their adjuvant
choices.” AGP is working to educate farmers and retailers,
and to create alliances with retailers to sell AGP’s branded
products.
International business: AGP Hungary, Ltd., is a joint
venture between AGP and eight Hungarian cooperatives,
established in ﬁscal 1996. It “manufactures premixes,
concentrates, and high-energy complete feeds... Hungary
will continue to become a strong market for AGP soybean
meal and feed products.” Color photos show: (1) A combine
harvesting soybeans, with a huge soybean processing facility
in the background under a big blue sky. (2) A spectacular
ﬁeld of soybeans. (3) Lindsay and Knobbe. Overhead
view of chickens feeding at a round feeder. (4) A long,
silvery tanker with the Soyasign and “Soyoil: America’s #1
vegetable oil” on one side. (5) Green AGP railcars. (6) The
board of directors. (7). Top corporate management. Address:
Omaha, Nebraska. Phone: (402) 496-7809.
4911. Behling, Ann. 1997. Deere decorates with Environ.
Soybean Digest. Oct. p. 25.
• Summary: Deere & Co. recently added a touch of class
to its corporate boardroom by using soy-based Environ as
a building material to accent the speaker’s podium, back
credenza (sideboard), and large (30 x 9 feet) conference
table. Made by Phenix Biocomposites of St. Peter,
Minnesota, Environ is composed of mostly soybean ﬂour and
shredded newspaper. It looks like granite but can be cut and
fabricated like wood.
4912. Behling, Ann. 1997. Soybeans keep ﬂowers blooming.
Soybean Digest. Oct. p. 25.
• Summary: Flora Fresh, from AgriVisions Marketing
of Bloomington, Illinois, is a preservative for newly cut
ﬂowers made from expeller-pressed soybean oil; it is now
being tested at the University of Illinois. It has already been
tested successfully at private greenhouses. If it is effective,
it could take the place of widely-used products that contain
silver thiosulfate (STS), which is potentially harmful to the
environment.
4913. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. New test method to keep results consistent. Oct. p. 3.
• Summary: “A test method considered the standard in
Europe for analyzing the purity of biodiesel now has been

introduced in the United States by the National Biodiesel
Board.” At a 2-day training session held in Kansas City,
Kansas, “Dr. Martin Mittelbach of the University of
Graz in Austria discussed and demonstrated the new Gas
Chromatography (GC) test method.” The GC test, which
is already being used in the USA for commercial sale of
biodiesel, “is used to determine the amounts of biodiesel, any
unreacted or partially reacted feedstock remaining in the fuel
and any glycerine that has not been removed.”
4914. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Visit biodiesel on the Web. Oct. p. 3.
• Summary: The biodiesel industry has a new website–www.
biodiesel.org. It was developed by ArachNet. Previously
(starting in about May 1996) the National Biodiesel Board
had its own page on the StratSoy website.
4915. Olson, Joan. 1997. Soy ink makes Asian news. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 6(4):14. Oct.
• Summary: “Leading printers and newspapers are switching
to soy ink. Korea’s two largest daily newspapers have made
the switch; their combined readership is 4.7 million. Japan
and Taiwan are also beginning to switch to soy ink. ‘There
is a tremendous opportunity for market growth,’ says Jo
Patterson, coordinator of the National Soy Ink Information
Center, Des Moines, Iowa. American Soybean Association
seminars in Asia have sparked overseas use of soy ink.”
Source: Illinois Soybean Checkoff Board, Claudine
Wargel, (309) 663-7692.
4916. Olson, Joan. 1997. Soy strong on polyurethane. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 6(4):14. Oct.
• Summary: “The United Soybean Board has given a
University of Missouri research team $330,000 to develop
and adapt commercial products made from the soy-based
polyurethane. Soy ﬂour makes polyurethane foam more
stable under high humidity, heat or cold.
“Soy-based polyurethane foam used for insulation
consists of 7 to 10 percent soybean ingredients. If soybeans
capture just 20 percent of the polyurethane foam market
within ﬁve years, more than a million bushels of soybeans
would be used annually.”
Source: United Soybean Board, (314) 530-1777.
4917. Olson, Joan. 1997. Uncle Sam wants soy ink. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 6(4):14. Oct.
• Summary: “The use of soy ink by the U.S. government
printing ofﬁce has nearly quadrupled since the passage of
‘The Vegetable Printing Act’ in 1994. The act requires the
federal government to use vegetable ink for printing when it
is cost-competitive with petroleum-based ink.”
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Source: Sherry Lowe, Minnesota Soybean Research and
Promotion Council, 1-888-896-9678.
4918. Soya Bluebook Plus. 1997. Oilseed glossary:
Deﬁnitions and terms commonly associated with oilseed
products or processing. 1998. p. 354-60.
• Summary: Acidulated soapstock, activated, amino acids,
antioxidant, biodiesel, biotechnology, bleaching, bleaching
earth, bolls, Bowman-Birk trypsin inhibitor, bran, break
material, cake, canola, canola meal, catalyst, coconut,
coconut–desiccated, coconut milk, coconut meal, cold
pressed soy oil, cold test, confection sunﬂower, cooking oil,
copra, copra meal, corn bran, corn feed meal, corn ﬂour,
corn germ meal (wet milled), corn gluten feed, corn gluten
meal, corn grits, cotton linters, cotton plant by-product,
cottonseed–glandless, cottonseed cake (or cottonseed
ﬂakes)–mechanical extracted, cottonseed meal–solvent
extracted, cottonseed screenings, cotyledon, cracked corn,
cracking, crude cottonseed oil, crude soy oil, defatted soy
ﬂour, degermed, dehulled–dehulling, degummed soy oil,
degumming, deodorized, desolventizer-toaster, diglyceride,
drying oil, edamame, edible crude soy oil, edible reﬁned
soy oil, emulsiﬁer, endosperm, esteriﬁcation, expanded–
expanding, expeller, extracted–mechanical, extracted–
solvent, extruded, extruder, extrusion, fat, fatty acid, feed
(feedingstuff), feed grade, fermented–fermenting, ﬂaking,
ﬂour, free fatty acid (F.F.A.), full-fat soy ﬂour (enzyme
active or heated/toasted), fully reﬁned soy oil, genetic
engineering, germ, ghee, gossypol, grain, green vegetable
soybeans, grits, groundnut, gumming, high-fat ﬂour, hilum,
hulls, hydrogenated vegetable oil, hydrogenization [sic,
hydrogenation], hydrolyzed corn protein, hydrolyzed soy
protein, isolated soy protein, kibbled soybean meal, Kunitz
trypsin inhibitor, lecithin, lecithinated soy ﬂour, linseed meal,
linters, lipoxygenase, low gossypol cottonseed meal, low-fat
soy ﬂour, malto dextrins [maltodextrins], margarine, maturity
groups, meat analogs [meat alternatives], meat extenders,
melting point, methyl esters, miso, monoglyceride, natto,
nutraceuticals, oil, okara, once reﬁned soy oil, oxidation,
palm kernel oil, palm olein, palm stearin, peanut hulls,
peanut meal, peanut skins, pellets, polymerization,
processing or extraction of oilseeds (also called “crushers” or
oil mill operations–solvent extraction, continuous pressing,
batch pressing), protein, pulses, rafﬁnose, rancidity, rapeseed
meal–mechanical extracted, reﬁning, refractive index (R.I.),
rolled or rolling, salad oil, shortening, soapstock, solvent
extracted, solvent extracted soybean ﬂakes, soy ﬂour, soy
grits, soy protein concentrate, soy protein isolate, soy
sauce (incl. that hydrolyzed with hydrochloric acid), soy
sprouts, soya, soya lecithin, soybean(s), soybean ground,
soybean cake, soybean curd, soybean fatty acids, soybean
feed–solvent extracted, soybean ﬂakes and 44% protein
soybean meal, soybean ﬂakes and high protein or solvent
extracted soybean meal, soybean hay sun-cured ground,

soybean hulls (or seed coats), soybean meal, soybean
meal–dehulled–solvent extracted, soybean meal–dehulled–
mechanical extracted, soybean mill feed, soybean mill run,
soybean processor, soybean protein product–chemically
modiﬁed, soybean seeds–extruded ground, soybean seeds–
heat processed, soybean solubles–condensed, soybean
solubles–dried, soyfoods, soymilk, soynuts, spinning (to
texturize soy protein isolate for food or industrial use),
stachyose, steepwater, sterols, sunﬂower hulls, sunﬂower
meal–dehulled–mechanical extraction, sunﬂower meal–
dehulled–solvent extracted, sunﬂower meal–mechanical
extracted, sunﬂower meal–solvent extracted, sunﬂower seed–
oil varieties, technical grade reﬁned soy oil, tempeh, textured
soy concentrate, textured soy ﬂour, textured soy protein,
toasting, tofu, transgenic, triglyceride, trypsin inhibitors,
unsaponiﬁable matter, unsaturation, vanaspati–vegetable
ghee, wet-milled, whole-pressed cottonseed–mechanical
extracted, winterized oil, yuba. Address: 318 Main St., P.O.
Box 84, Bar Harbor, Maine 04609. Phone: 207-288-4969.
4919. Richards, Michael. 1997. Re: New line of vegetable
wax candles. Letter to all Wild Oats Natural Market
managers, Nov. 28. 1 p. Typed, on letterhead.
• Summary: “Recently, you received notiﬁcation from
Karen Lewis, Purchasing Director for Natural Living
that authorizes our products for distribution to all retail
locations in the Wild Oats system. Enclosed, you will ﬁnd a
wholesale order form and some additional information about
Candleworks.
“We know that you may stock other candle products
already, however, two things set our products apart from
other candles in the market:
“1. Our candles are made from the vegetable based wax
that we created. (Most candles are made with a combination
of animal fats and by-products of the petroleum industry.)
Candleworks natural wax candles are ideal for your Natural
Living Product line.
“2. Many customers wish to support social responsibility
in business. Social responsibility is the very heart of
Candleworks, our company is totally operated by formerly
homeless, disabled and disadvantaged work teams. Social
responsibility is not a token effort at Candleworks, it is the
basis of our entire structure. (A general information sheet
about Candleworks is enclosed.)
“We realize that you may have candle stock that you
need to sell through, so we are keeping our minimum
order small, so you can start immediately to introduce
Candleworks products in your store. Customers should
respond well to both the environmental and social aspects of
our work.
“To encourage 100% participation in launching
Candleworks products at all locations in the Wild Oats
retail system, we are offering a 10% discount on all opening
orders! This offer will be valid until December 31, 1997.
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(some samples of our products are enclosed for you to test).
“Our goal is to work with Wild Oats to create a custom
designed private label line of aromatherapy and home
fragrance vegetable-wax candle products in the coming
year. These private label items will only be sold in stores
operated by your company. We can start now to inform your
customers about the distinctive qualities of Candleworks
products with our own house line. This way we can generate
enthusiastic customer response twice:
“–ﬁrst when you launch vegetable wax candles with the
Candleworks label
“–second, we can then create new interest when we
launch the Wild Oats private label line.
“Enclosed please ﬁnd 2 marketing tools to use as point
of sale displays with Candleworks products:
“a. a black and white information poster about our
vegetable wax alternative
“b. a color reprint of a recent “Vegetarian Times”
product recommendation
“Please laminate these two items for lasting use with our
product display.
“Fax your orders to: 319-337-9034.” Address: Director
of Operations, Candleworks, 2920 Industrial Park Rd., Iowa
City, Iowa 52240. Phone: 319-337-6316.
4920. ASA Today (St. Louis, Missouri). 1997. ASA gains tax
relief, champions fast track and biodiesel legislation. 4(1):1.
Oct/Nov.
• Summary: See next page. “Biodiesel bill introduced
in Senate and House–Senators Tim Johnson (D-SD) and
Larry Craig (R-ID) introduced legislation to amend the
Energy Policy Act of 1992 (EPACT) to level the playing
ﬁeld for biodiesel. Senators co-sponsoring the legislation
are Grassley (R-IA), Wellstone (D-MN), Bond (R-MO),
Daschle (D-SD), Harkin (D-IA), Ford (D-KY) and Kerrey
(D-NE). If your Senators are not on this list, please contact
them again regarding co-sponsoring the hill, S. 1141. And
Representatives John Shimkus (R-IL) and Karen McCarthy
(D-MO) introduced biodiesel legislation in the House. These
actions are the result of nearly three years work by ASA and
the National Biodiesel Board to promote biodiesel for the
beneﬁt of U.S. soybean producers.”
4921. Lee Seed Co., Inc. 1997. Share the harvest: “Super
Soynuts” available in three gift selections (Ad). Soybean
Digest. Nov. p. 66.
• Summary: This full-page color ad shows various products,
featuring soynuts, at the top two-thirds of the page; an order
form is at the bottom one-third. The three selections are: 1.
Christmas tin (26 oz with 4 ﬂavors). 2. Bean bag (24 oz).
Currier & Ives (11.5 oz tin with 7 ﬂavors). Address: Inwood,
Iowa 51240. Phone: 1-800-736-6530.
4922. New York Times. 1997. School buses to try a soybean

fuel. Dec. 6. p. B5.
• Summary: A mixture of soybean oil [actually soy methyl
esters] and diesel fuel (biodiesel) may be able to help New
Jersey comply with the Federal Clean Air Act. One school
district will test the mixture in 20 of its school buses. Twin
Rivers Technologies of Quincy, Massachusetts, will supply
the fuel, which consists of 1 part soybean oil and 4 parts
diesel fuel. One problem is that it costs $0.60/gallon more
than ordinary diesel fuel. Part of a grant from the U.S.
Department of Energy will be used to defray the added cost.
Biodiesel containing soy has been around since 1992 and has
been used in about 175 trials, mostly in the Midwest, where
most U.S. soybeans are grown. Because this biodiesel smells
like McDonald’s french fries or buttered popcorn, many of
the bus drivers complain that it makes them hungry.
4923. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. B20 on the Hill. Dec. p. 2-3.
• Summary: “In the Senate, Senator Tim Johnson of South
Dakota is the sponsor of the Biodiesel Energy Development
Act of 1997 (S 1141) which currently has 10 co-sponsors.
The House bill, Energy Policy Act Amendments of 1997 (HR
2586), was introduced by U.S. Rep. John Shimkus of Illinois.
The House bill currently has 45 co-sponsors. Both bills are in
committee, and action isn’t expected until next year.”
4924. Biodiesel Report (NBB, Jefferson City, Missouri).
1997. Global climate change conference. Dec. p. 2-3.
• Summary: The President’s Conference on Global
Climate Change was held October 6. The White House
ofﬁce called to request biodiesel buses for the conference.
“Approximately 120 leaders from academia, business and
government joined President Bill Clinton and Vice President
Al Gore for the conference, and almost 100 people got
a chance to ride on the two biodiesel-fueled buses. The
buses were fueled with a 20 percent biodiesel blend, and
participants of the conference were bused from Georgetown
University to the White House.” Al Gore thanked NBB for
its efforts with the buses and a job well done.
4925. Candleworks. 1997. Packing slip for candles shipped
to Wild Oats store in Larue, Missouri. Iowa City, Iowa. 1 p.
Dec. 8.
• Summary: Order No. 01043. Ship to: Wild Oats LOU-39,
8823 Larue Rd., Larue, Missouri 63124. For each of the
types of candles ordered is given an item code, description,
and quantity ordered. Sample descriptions: Travel tin body
balance. Season ensemble. Apoth. kitchen. Travel tin tension
tamer. Address: Box 975, Iowa City, Iowa 52244. Phone:
319-337-6316.
4926. Gay, James. 1997. Comments before the USDA ofﬁce
of procurement and property management, Washington, D.C.
December 5, 1997. Jefferson City, Missouri. 11 p. 28 cm. [22
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ref]
• Summary: These comments are testimony concerning
“Proposed amendments to the Department of Agriculture’
Acquisition Regulation (AGAR) regarding policy and
procedures establishing set-asides and preferences for
acquisition of products developed with assistance provided
by Alternative Agriculture Research and Commercialization
(AARC) Corporation.
Contents: Introduction. What is biodiesel? Commercial
research and development of biodiesel: Biodiesel research,
biodiesel pilot programs and in-service testing, economic
and lifecycle analysis of biodiesel. Direct economic beneﬁts
of increased use of biodiesel for soybean farmers. Speciﬁc
recommendations for incorporating biodiesel and biodieselbased technologies as biobased products and services under
the proposed purchasing set-asides and preferences: As an
alternative fuel or alternative blended fuel product, as a
fuel additive, as solvents, lubricants, adhesives, inks and
chemical carriers. Conclusion.
Note: Mr. Leroy Watson is now NBB’s Director of
Regulatory Management with an ofﬁce in Falls Church,
Virginia. Address: President, National Biodiesel Board, P.O.
Box 104898, 1907 Williams St., Jefferson City, Missouri
65110-4898.
4927. Knudsen, Natalie S. 1997. Biodiesel fueling. Farm
Industry News 30(14):72-73, 76. Dec.
• Summary: A photo shows a sort of credit card on which
is written: “Special offer... SoyGold available here. 100%
soybean based diesel fuel lubricity additive.”
4928. Klingel, Brigitta. 1997. Soja und Tofu: 100 koestliche
und gesunde Rezepte–Mit den Wirkstoffen der Sojabohne;
Erkrankungen natuerlich vorbeugen; mit einfachen,
schmackhaften Rezepten [Soya and tofu: 100 tasty and
healthful recipes. With soybean phytoestrogens. Prevent
illnesses naturally. With simple, delicious recipes]. Munich,
Germany: München Südwest Verlag GmbH & Co. 95 p.
Illust. (color photos). Recipe index. Subject index. 20 x 18
cm. [Ger]
• Summary: A small but attractive book, containing many
color photos on glossy paper. Soya, the food of the future?
Favorable use of land using soya. New industrial uses of
soybeans (paints, lacquer, soap, etc.). History of the soybean:
East and West. World soybean production, yesterday and
today. Soy in modern times: Henry Ford, two basic ways
of using soybeans (as food or as livestock feed and oil),
the sad story of genetically engineered (genmanipuliertes)
soybeans. Soya: The power packet: Nutritional composition,
a source of B-vitamins, magnesium, calcium and ﬁber, the
world’s best source of protein. Soya in medicine: Preventing
cancer, plant estrogens, isoﬂavones, prostate cancer, ﬁber and
stomach cancer, effect on female hormones, men, medicine
and soya, lowering cholesterol, help with diabetes, healthy

nutrition.
Food products and buying tips: Yellow soybeans, black
soybeans, green mungbeans (dehulled and not), azuki beans,
glossary of soyfoods (miso, okara, soy ﬂakes, dry soymilk
powder, soy lecithin, Sojamark {TVP}, soy ﬂour, soymilk,
soy oil, soy protein, soy sauce, soy sprouts, tempeh, tofu, dry
tofu, yuba).
Cooking with tofu–for a healthy kitchen, cooking with
soy is easy. Infant and child nutrition. Recipe ideas: Basic
recipes. Cooking whole soybeans. Homemade soymilk.
Homemade soy cream. Soy mayonnaise. Homemade soy
sprouts. Soya butter. Classical meat alternative with soya.
Okara specialties. International tofu cuisine. Quick and easy
recipes with soy and tofu. Healthy recipes for two. Desserts.
Baked recipes. Address: Germany.
4929. Wang, Lianzheng. 1997. Soybean: A world-wide crop.
In: Napompeth, Banpot, ed. 1997. World Soybean Research
Conference V: Proceedings. Soybean Feeds the World.
Bangkok, Thailand: Kasetsart University Press. xxiv + 581
p. See p. 517-20. Held at Chiang Mai, Thailand, 21-27 Feb.
1994. [2 ref]
• Summary: Contents: Abstract. Versatile uses of soybean:
Soybean as a staple food, soybean as a foodstuff (e.g. “fresh
or dried bean curd, bean milk, soy sauce, soy sprouts,
fermented bean curd, jellied bean curd, and thin sheets
of bean curd” [yuba]), soybeans as a main oil crop (The
oil is classiﬁed as semidrying and intermediate between
the fast-drying oils, such as linseed and tung, and the
non-drying peanut oil), soybeans for industrial uses (high
grade industrial enamels, varnishes, alkyl resin paints, inks
and stains, pharmaceuticals, oilcloth, linoleum, synthetic
rubber, lecithin, hormones, vitamins, furfural, bakelite and
monosodium glutamate. Soy protein in used in adhesives,
paper coatings, water-thinned paints, plastics, printing
inks, textile ﬁbers), soybean in livestock and poultry feeds,
soybeans fertilize and enrich the soil (nitrogen ﬁxation by
Rhizobium bacteria), export importance. Soybean production
in the world and main countries. Technological advances
for the increase of soybean yield: Collection and exchange
of soybean genetic resources, breeding of new soybean
varieties, rational application of organic and inorganic
fertilizers, improved cultivation techniques, rational
irrigation, plant protection–Controlling insect pests, plant
diseases and weeds. Trends of soybean production in the
future: Enlargement of soybean acreage and readjusting of
crop structure, increasing soybean yield per hectare. Address:
Chinese Academy of Agricultural Sciences, CAAS, 30
Baishiqiao Road, West Suburbs, Beijing 100081, People’s
Republic of China.
4930. Wolf, W.J. 1997. Soybeans and other oilseeds. In:
Martin Grayson, executive editor. 1997. Kirk-Othmer:
Encyclopedia of Chemical Technology, 4th ed. New York:
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John Wiley & Sons. See Vol. 22 (K-O), p. 591-619. [28 ref]*
Address: Northern Regional Research Center, Peoria,
Illinois.
4931. Horvath, Jeffrey M. 1997? Development and
acceleration of US biodiesel commercialization program:
Executive summary. Jefferson City, Missouri. 6 p.
Unpublished typescript. Undated. 28 cm.
• Summary: Contents: Introduction. Research. Federal
regulatory. Partnership development. Market strategy and
coordination. Physically marketing the fuel. Education and
communications. Conclusion. Address: Chief Executive
Ofﬁcer, National Biodiesel Board [Jefferson City, Missouri].
4932. Johannes, Kenlon. 1997? Resumé. Missouri. 2 p.
Unpublished typescript. Undated. 28 cm.
• Summary: Contents: Work experience. Education.
International marketing development missions. Special
agricultural appointments. Awards. Address: 315 Fox Creek
Road, Jefferson City, Missouri 65109-1111.
4933. Johannes, Kenlon. 1997? Biography. Lakeland,
Florida. 1 p. Unpublished typescript. Undated. 28 cm.
• Summary: “As Director of Development at NOPEC
Corporation, Kenlon Johannes is responsible for the
development of new domestic markets for biodiesel. He
also represents NOPEC with organizations dedicated to
the development of Environmentally friendly products
and works on marketing NOPEC’s plant technology
internationally.
“NOPEC Corporation of Lakeland, Florida, is the
leading producer of biodiesel in the US, opening the ﬁrst
biodiesel plant in the US in September 1995.” Address:
Director of Development, NOPEC Corp., Lakeland, Florida.
4934. Franmar Chemical. 1998. Year-round protection for
your car: Soy natural (Ad). Natural Remedies. Jan. p. 25.
• Summary: This full-page color ad states: “Give your
car’s ﬁnish the natural nourishment it needs. Give your car
a Harvest Shine! Harvest Shine car polish... A renewable
resource. Made naturally from corn and soybeans. Purely
natural gloss with a powerful protection. Safer for your
car, Safer for you, Safer for the earth! Call Today 1-800538-5069. $9.95 for one, 16 oz. bottle–$14.95 for two. Add
$4.95 for domestic shipping. For wholesale orders contact
Mark Henneberry, VP Marketing. Other natural soy products
available from Franmar: Hand cleaner, window cleaner, allpurpose cleaner, lotion & sun block.” A color photo shows a
large yellow soybean. Address: P.O. Box 97, Normal, Illinois
61761. Phone: 1-800-538-5069.
4935. Marking, Syl. 1998. What a blast. Soybean Digest. Jan.
p. 4.
• Summary: Soy color crayons, containing soybeans, have

made it into outer space. in mid-November, when the space
shuttle Columbia blasted off from Kennedy Space Center,
its cargo included a package of 24 soy crayons–developed
by Purdue University students as part of a soybean checkoff
project sponsored by the Indiana Soybean Board.
4936. Marking, Syl. 1998. Its a win for biodiesel. Soybean
Digest. Jan. p. 4.
• Summary: After nearly two years of work by soybean
interests, the “Department of Energy has responded
positively to the National Biodiesel Board’s request for a
decision to deﬁne B20 (biodiesel) as an approved alternative
fuel under the Energy Policy Act (EPACT).
“Now soybean growers need to push their congressional
representatives to support efforts to have biodiesel approved
as an alternative under EPACT.”
4937. Swanson, K.C. 1998. Social Entrepreneurs of the Year:
Mike & Lynette Richards–Co-owners, Candleworks, Iowa
City, Iowa. Who Cares (magazine) 5(2):24. Winter.
• Summary: In 1994 Mike Richards unexpectedly lost his
job as a restaurant manager. He, his wife Lynette, and their
4 sons were scraping by in an abandoned tenement on New
York’s Lower East Side.
They identiﬁed candles as a product they could make
with no money, no equipment, and almost no experience.
Their initial investment was some sheets of beeswax and
spools of wick. Production began around a kitchen table.
But the Richards had another primary goal–to employ
people who had a hard time getting jobs. At ﬁrst they
recruited people from a homeless shelter around the corner–
on a day by day basis, since they had few orders.
As time passed, they broadened the workforce
to include mentally and physically disabled people,
immigrants, substance abusers, and welfare mothers. In
1998, Candleworks won the Small Business Administration’s
award for national “small business of the year” in the
welfare-to-work category.
Joe Tye, who runs an entrepreneur coaching class in
Solon, Iowa, and who served as mentor to the Richards, sees
them as providing a model for what many businesses will
look like in the 21st century.
Candleworks currently employs 31 people. After
training at minimum wage, workers earn $6/hour and can
work their way up to $9. But if workers show up drunk or on
drugs 3 times, they lose their jobs by ﬁring themselves. They
can reapply for work after 6 months. Address: San Francisco
Bay area.
4938. Fialka, John J. 1998. Diesel may be weapon against
global warming. Wall Street Journal. Feb. 9. p. B7C.
• Summary: “Part of the Clinton administration’s recent
$6.3 billion package of tax incentives and research money
to combat global warming is focused on ﬁnding new
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ways to clean up and market what has been a little-used
automotive technology in the U.S.–the diesel engine.” Small,
relatively clean and efﬁcient diesel engines are well under
development, but they still produce microscopic particles of
soot.
Kenlon Johannes, director of a Lakeland, Florida,
company named Nopec, Inc., notes that diesel engines run on
a wide variety of nonfossil fuels, ranging from vegetable oils
to beef fat. His company blends them with standard diesel
fuel to make “biodiesel,” which leads to major reductions in
emissions of municipal bus ﬂeets.
The Ford Motor Co. is developing a hybrid that uses
diesel plus natural gas. Address: Staff Reporter.
4939. Barnes, Anna. 1998. Soy solvent ‘cleans up’ safety
concerns: Illinois company sells cleaner to screen printers.
Soybean Digest. Mid-Feb. p. 14.
• Summary: Bean-e-Doo is a solvent made by Franmar (of
Bloomington, Illinois) with 97.5% soybean methyl ester.
Produced with support from the United Soybean Board,
it is part of a line of solvents containing soy that Franmar
is now marketing to the screen printing industry. Screen
printers (who print T-shirts, for example) use about 123
million gallons of solvents annually. Most of these are
petroleum based and quite toxic–says Mark Henneberry, vice
president of Franmar. Soy esters are a byproduct of glycerin
manufacturing.
4940. Behling, Ann. 1998. Keep it cool with soybeans: Soybased foam shows potential as insulation. Soybean Digest.
Mid-Feb. p. 18.
• Summary: Fu-Hung Hsieh, a biological and ag engineer at
the University of Missouri-Columbia, has used soy ﬂour to
develop a rigid polyurethane foam that shows promise for
use as insulation in chest coolers, soft drink machines, and
refrigerators. A color photo shows Hsieh with his foam.
4941. Behling, Ann. 1998. A big bang from soybeans.
Soybean Digest. Feb. p. 78a.
• Summary: “Explosives containing soybean oil may
become a safer and more economical alternative for the
mining, quarrying and construction industries.”
Paul Worsey at the University of Missouri-Rolla has
been testing ammonium nitrate explosives that use soybean
oil instead. They have increased water resistance, improved
fume classiﬁcation and safer handling.
4942. Behling, Ann. 1998. Soybeans good for metal work.
Soybean Digest. Feb. p. 78a.
• Summary: “A soy-based compound could take some of the
mess out of metal working.”
4943. Danielson, Kay. 1998. Soybeans steer toward farm
equipment: Soy-based resin may replace petroleum in

ﬁberglass. Soybean Digest. Mid-Feb. p. 12.
• Summary: A soybean oil-based resin is being tested for use
in (in place of petroleum) ﬁberglass-reinforced composites
where the resin represents 30% of the composites. The
composite might be used in farm machinery, cars, medical
equipment, boats, etc. The resin was developed in a twoyear research project at the University of Delaware, funded
by soybean checkoff dollars–according to Gary Parker, a
Kansas farmer and 1998 chairman of the Soybean New Uses
Committee. A color photo shows two men standing in front
of prototype hay baler door, made partly from soy, at the
recent Minnesota Ag Expo.
4944. Imhoff, Dan. 1998. Rounding up biotech soybeans:
Part one of a two-part story on soy-based inks. Eco 7(2):11315. Jan/Feb. [8 ref]
• Summary: An excellent article, full of new and useful facts
and statistics about soy inks. When Henry Ford was asked
how he would improve America’s newspapers, he replied
that he would ﬁnd a way to reclaim the ink so that both ink
and paper could be used again.
As the oil embargoes of 1973 and 1979 threatened ink
shortages, the American Newspaper Publishers Association
(ANPA) began to search for alternatives. They ﬁnally
singled out soy oil from 2,000 plant-oil formulations. It
was quite inexpensive, and its clarity allowed pigments
to show through with more sharpness and brilliancy
than in petroleum-based inks. Use of soy inks reduces
environmentally harmful volatile organic compounds
(VOCs) during printing.
In 1987, six U.S. daily newspapers began printing with
the ﬁrst generation of soy-based inks. Ten years later, nearly
one-third (3,000) of America’s newspapers had followed suit.
Today over 100 U.S. ink makers offer at least one soy-based
product, and soy inks account for 15-20% of the total market.
Although soy oil costs at least 25% more than petroleum,
it is easier to clean up and seems to go a bit further on the
press. Henry Ford’s great grandson, William Clay Ford Jr.,
likes to proclaim that the Ford motor company has switched
to printing with soy-based inks from petroleum-based, in an
effort to beneﬁt the environment and American farmers.
A sidebar, based on statistics from the Soy Ink
Information Center, gives the following statistics: (1) Black
news ink: Of the 375 million lbs. total ink volume, more than
15% is soy-based. (2) Color news ink: Of the 95 million lbs.
total ink volume, more than 90% is soy-based. (3) Sheetfed ink: Of the 110 million lbs. total ink volume, 40-50% is
soy-based. (4) Heat-set ink: Of the 290 million lbs. total ink
volume, less than 5% is soy based. (5) Cold set ink: Included
in new inks categories.
There follows a section critical of Monsanto’s Roundup
Ready soybeans. What would Henry Ford have thought of
Monsanto?
Most soybeans are eaten, by either animals or humans;
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the rest are made into industrial products. Address: Freelance
writer, Philo, California.
4945. Lehnert, Dick. 1998. Soy lubricant targets tough jobs:
Soybean oil-based product protects cables. Soybean Digest.
Mid-Feb. p. 16.
• Summary: Steel cables (also called wire ropes) are made
of braided steel and used by tugboats, cranes, and draglines.
Cables must be protected from rust and friction. A new wirerope lubricant made from soybean oil will soon ﬁnd its ﬁrst
commercial application in the Port of Seattle, Washington.
It will be supplied by International Lubricants (of Seattle),
which developed it under contract with the United Soybean
Board. It works better than the petroleum products it
replaces; it penetrates better than grease and sticks tighter
than mineral oil.
4946. Marking, Syl. 1998. The checkoff-supported new-uses
pay off begins: First products hit the market. Soybean Digest.
Mid-Feb. p. 10-11.
• Summary: The United Soybean Board (USB) has set a
goal to have 300 million bushels of soybeans incorporated
into new-uses products by 2005. USB is presently funding/
supporting a total of 48 research and commercialization
projects.
Oct. 1997–The ﬁrst product to hit the market was soybased wood adhesives used to glue ﬁnger-jointed lumber at
Willamina Lumber Co. in Oregon. This high-quality jointed
lumber is then exported to Japan.
1997 Nov.–CytoSol, a proprietary formula based on soy
methyl esters, dissolves crude oil or petroleum products from
sand, rocks, and plant life on shorelines. Earlier in 1997 the
CytoSol process was approved by EPA as an oilspill cleanup
material for shoreline uses. In June the state of California
issues a license for its use. In early November the West Coast
Regional Response Team approved use of the CytoCulture
bioremediation process to clean up a small oil spill in
Humboldt Bay, northern California.
Also in 1997, concrete form release oil, used to prevent
concrete from sticking to construction forms, saw its ﬁrst
commercial use. Color photos show: (1) Two pieces of
ﬁnger-jointed lumber being glued. (2) A wooden ﬂoor,
apparently glued with soy-based adhesive.
4947. Soybean Digest. 1998. Soybean new uses digest: New
uses anchor higher soybean prices. Fourth annual special
report (Section of articles). Mid-Feb. p. 9-20.
• Summary: Contains 7 articles on new industrial uses of
soybeans. Individual articles are cited separately.
4948. Soybean Digest. 1998. Chemists research soybean
surfactants. Feb. p. 19.
• Summary: Patricia Aikens of ICI Surfactants (Wilmington,
Delaware) and Stig Friberg of Clarkson University (Potsdam,

New York) are leading this research to develop a polymeric
surfactant from hydrolyzed soybean oil. It has many potential
uses: in ag chemicals, cosmetics, paints and coatings,
lubricants, spin ﬁnishes, and the textile industry.
4949. United Soybean Board. 1998. Your soybean checkoff–
Making headlines with new uses (Ad). Soybean Digest. MidFeb. p. 13.
• Summary: Soybean checkoff dollars have been used to
help make soy ink the color ink of choice among 90% of
America’s daily newspapers. Over 50 million readers each
day see its brighter, more permanent color. Its environmental
beneﬁts are also winning praises. One-fourth of the nation’s
50,000 printers are now using soy ink.
A color photo shows the front page of the Daily News
with soybeans and four colors of soybean ink pouring down
from above it.
4950. United Soybean Board. 1998. Your soybean checkoff–
Fueling the demand for U.S. soybeans. Biodiesel (Ad).
Soybean Digest. Mid-Feb. p. 20. Related ads on p. 13, 15,
17.
• Summary: “If designated an EPA-approved alternative
fuel, biodiesel could also help drive demand for soybeans.”
4951. Wilke, Cheryl Weibye. 1998. Soy drying oil looks
good on the surface: It dries faster and is less costly than
other oils. Soybean Digest. Feb. p. 19.
• Summary: A new drying oil made from soybean oil has
potential for use in paints and inks. Scientists at Iowa State
University, funded by the United Soybean Board, have found
ways to alter soy oil’s fatty acids and incorporate them into
the alkyd resins used in most oil-based paints and surface
coatings. This could be a fast-drying replacement for tung
and castor oils, which are currently used but are 2-3 times
more expensive.
4952. Biodiesel Report (NBB, Jefferson City, Missouri).
1998. Two new biodiesel-based fuel additives available soon.
March. p. 3.
• Summary: “Farmers should be on the lookout for two
upcoming new soy-based biodiesel fuel additives that can be
used in their diesel engines. The two products, Soy Shield
and Soy Guard, will be distributed through two Midwest fuel
suppliers.”
For more information: Paul Nazzaro, Advanced Fuel
Solutions. Note: The two products were introduced in the
spring of 1998.
4953. Richards, Michael. 1998. Light one candle: A
handbook for bootstrapping entrepreneurs. Iowa City, Iowa:
Innovation Press. 152 p. 22 cm. No index.
• Summary: This outstanding, innovative book carefully
describes the 12 basic skills needed by all bootstrapping
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entrepreneurs and, in the process, tells the story of how
Candleworks used these skills to achieve success–against all
odds. Michael Richards was the inventor of the “soy candle”
made from hydrogenated soy oil; in this book he describes
how he did it.
Contents: Dedication. 1. Bootstrapping deﬁned. 2. The
ﬁrst experiment. Creative capitalization. 4. Getting in on
the ground ﬂoor. 5. The entrepreneurial soup. 6. Dumpster
diving. 7. Proﬁts through principles. 8. Each worker has a
story. 9. Turning adversity into an advantage. 10. Spiritual
entrepreneurship. 11. Finding your balance. 12. Training,
support, going global.
Chapter 2: The ﬁrst experiment, New York stories (p.
6-9). “Candleworks had its genesis as an experiment on
the cold streets of New York City in the winter of 1993.
Statistics from the U.S. Department of Housing and Urban
Development show that an average American family is just
two paychecks away from homelessness. Our family faced
such vulnerability ﬁrst hand.
“The restaurant that I was managing in New York City
had a suspicious late night electrical ﬁre. The next day, the
restaurant owners closed the business without any notice to
their thirty employees. Overnight, I found myself jobless and
without income in the city with the highest cost of living in
America. Our family had no savings. We were literally just
those two proverbial paychecks away from homelessness.
“We were living in a dilapidated, ﬁve story, walk-up
tenement on New York’s notorious Lower East Side. New
York’s real estate inﬂation bubble of the early 1990’s had
just burst. All maintenance on our building ceased. The
household garbage of the building was left to stack up
outside the entrance door. Crack dealers haunted the lobby.
Without notice, our landlord abandoned our building. All
utilities were shut off, and the seven families in tenancy
found ourselves literally in the dark one night. The heat was
off, the building got very cold. There was no running water
for showers, washing dishes, or cooking.
“Three of seven tenants bailed out of the abandoned,
decaying building within a few days. Rather than face actual
street-level homelessness, the Richards family organized the
remaining four tenants into an ad-hoc tenant’s association.
We set up a rotating work schedule to maintain hallways,
shovel snow and dispose of the building’s refuse. We
placed all building utility accounts in our own name. We all
assumed squatter’s rights on the run-down structure. Rain
was literally coming in through the roof. All the tenants
pooled our limited resources for tar and rolls of rooﬁng. We
sealed up the building with a Saturday work party. Instead of
giving in to homelessness, our family became self-sufﬁcient
urban homesteaders.
“Our family realized that if we were personally that
vulnerable to homelessness, something had to be done for
low-income families to create economic self-sufﬁciency.
Neither handouts to homeless persons on the street, nor

traditional government welfare programs could ever
solve the growing problem of poverty and homelessness
in America. We needed a modern day application of the
ancient Chinese proverb: ‘Give a man a ﬁsh, he’ll eat for
a day. Teach him to ﬁsh, he’ll eat for a lifetime.’ Thus, the
Candleworks idea was born.
“Early Alliances:
“I had lost my job without notice. Fortunately, our
family of six still had my wife’s income. This provided
greatly needed, yet inadequate support in this expensive
city. Lynette worked as the retail store manager for one
of the very ﬁrst locations opened by an innovative British
company, The Body Shop. They had just expanded their
business to the United States. The Body Shop had gained
international attention as a creative company that integrated
social responsibility with bottom line ﬁnancial performance.
Outside the very doorstep of The Body Shop’s upscale
Upper Eastside Manhattan shop that Lynette managed,
homeless people had set up a curbside camp. I was
organizing educational opportunities for homeless persons
living in a shelter in East Harlem. Lynette and I combined
our experience and contacts to create the ﬁrst Candleworks
experiment.”
“After several negotiations, we had a commitment
from The Body Shop management to test candles as an
appropriate consumer product that would be complementary
to their company’s line of natural personal care products. The
Body Shop agreed to test market our ﬁrst candle product in
just the single store that Lynette managed.
“Our goal was to create jobs for homeless families.
We had no capital to create a conventional product
manufacturing business. The product we created to meet
this need were simple hand-rolled beeswax candles. Handrolled candles could be made without any expensive
manufacturing equipment. Our only tools were the hands
of homeless families. We made candles in lively colors that
were complementary to the presentation of other Body Shop
products. Our candles were packed into The Body Shop’s
colorful gift baskets of soaps, shampoos and lotions.
“We literally took the last few hundred dollars our
family had to buy several boxes of beeswax. We launched
this experimental enterprise in the cramped kitchen of our
own tenement apartment. We walked into a neighborhood
soup kitchen that served into a neighborhood soup kitchen
that served homeless people on the street and simply asked:
“’Who wants to work today?’ Homeless people came I
home with us and went to work. In our kitchen, these work
sessions took on the convivial nature of an old fashioned
quilting bee; everyone doing their part, while jiving,
joking and laughing. Body Shop customers responded
enthusiastically to both our products and the community
project that created them.”
“A very fortuitous situation developed. The Body Shop
that Lynette managed was designated as a training location
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for new franchise owners that had purchased rights to
operate Body Shop stores in locations all over the United
States. The new franchise owners observed how well the
customers responded to the colorful Candleworks products in
this one store. By popular demand, the Body Shop Corporate
managers agreed to designate Candleworks candles as an
approved accessory product. This decision was made in
November right at the peak of the busy Holiday retail season.
Scores of Body Shop franchise operators all over the country
rushed in orders. In a matter of weeks, our tiny New York
tenement apartment became a makeshift manufacturing
facility, warehouse and U.P.S. shipping terminal. Stacks of
beeswax, wick, packaging materials and ﬁnished candles
ﬁrst ﬁlled our own apartment to the ceiling, and then were
stacked out into the shared hallways of our building. This
desolate building in a depressed urban neighborhood became
a cheerful, bustling beehive.”
The following soy-related terms are mentioned:
“vegetable wax candles” (p. 51). “Why not make candles
from soy bean oil?” (p. 52). “hydrogenated soy oil” (p. 53).
“soy bean based candle” (p. 53). “soy candle” (p. 53). “This
wax was created with soy beans grown in our own back
yard,...” [in Iowa] (p. 53). Michael encourages people to
participate in “our Bootstrapper’s Global Network Central”
in Iowa City, Iowa or at www.candleworks.org (p. 148)
Address: Founder, Candleworks, Inc., 1029 Third St. S.E.,
Cedar Rapids, Iowa 52401.
4954. Biodiesel Report (NBB, Jefferson City, Missouri).
1998. Biodiesel ﬁrst alternative fuel to meet EPA health
effects requirement. April. p. 1, 3.
• Summary: Biodiesel has both environmental and health
beneﬁts that have been carefully proven by numerous
scientiﬁc tests with the results submitted on March 6 to
the U.S. Environmental Protection Agency (EPA). “The
biodiesel invested more than $750,000 to collect data to meet
the regulations developed by EPA as part of the 1990 Clean
Air Act.” Steve Howell of Marc-IV headed up the technical
team for the testing. A table and a graph summarize the key
data.
4955. Biodiesel Report (NBB, Jefferson City, Missouri).
1998. Biodiesel stakes claim in premium diesel market.
April. p. 2.
• Summary: “Soy Shield is marketed by Schaeffer
Manufacturing Company, based in St. Louis [Missouri],
through its 300 sales representatives nationwide. The
company will target farmers with the product.” “Soy Shield
is attractive to farmers for two important reasons... First, it
allows farmers to use a product they helped produce. Second,
it will help extend the engine life of their expensive farm
equipment.
“Schaeffer is promoting these product beneﬁts for Soy
Shield. It increases miles per gallon by 5 to 7 percent, cleans

injectors, boosts cetane, provides superior soy lubricant and
reduces exhaust emissions.” For best results, mix 1 gallon of
Soy Shield with 500 gallons of diesel fuel in the storage tank.
“Soy Guard, marketed by Archer Petroleum, Omaha,
Nebraska, will also target the farm market.” Although
similar, the two biodiesel-based fuel additives are different.
“The differences are found in the proprietary additives in
each.”
“These two new fuel additives were developed with
funding from the Minnesota Soybean & Research Promotion
Council, with marketing agreements made with Schaeffer
and Archer.” On behalf of NBB, Paul Nazzaro coordinated
the development.
Last fall, AGP introduced SoyGold.
4956. Bluebook Update (Bar Harbor, Maine). 1998. From
oilseeds to plastics... 5(2):1. April/June.
• Summary: Glycerol from vegetable oil is fermented and
put through other intermediate steps before turning into
acrylic acid, which then may be used to make plastic.
4957. Stevenson, Mary. 1998. America’s shining example
of sustainable business: Four years after start-up, Mike and
Lynette Richards have accomplished a lot in their custom
made candle business–especially for their employees who
were considered “unemployable.” In Business 20(2):12-14.
March/April. Cover story.
• Summary: In 1992 in New York City, Mike and Lynette
Richards started The Candle Project as a small business for
homeless people; It was run out of their home. They started
making hand-rolled beeswax candles.
In 1993 the Richards moved back to Iowa. With a small
amount of capital borrowed from family members, they
established Heartland Candleworks in a small cabin without
water or electricity located near the Iowa River.
In 1997 Heartland secured production agreements with
national retailers like The Body Shop, Ben & Jerry’s, Wild
Oats Natural Foods Markets, and Urban Outﬁtters.
Last year Heartland Candleworks, Inc. (a for-proﬁt,
4-year-old, family owned business, located in an industrial
park at 2920 Industrial Park Rd., Iowa City) bootstrapped
its way to $800,000 in sales. It produced 400,000 custom
candles. Today the company makes about 250 different types
of candles sold in 2,000 retail outlets. About 30 people are
employed in the company’s “welfare to work” program.
In May 1998 Heartland will be “honored with the
national Welfare-to-Work Small Business of the Year award
from the Small Business Administration; it will be presented
by Vice President Al Gore in Washington, DC.” Also in May
Candleworks will receive an award (“Business of the Year”
for the Eastern Iowa District) by Governor Terry Branstad of
Iowa, and in June a national award (National SBA “Business
of the Year”) presented by President Bill Clinton.
The company practices environmental awareness. They
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take used packaging material from nearby Rockwell Avionics
and use it to package their own candles. Heartland has just
contracted with Iowa Soy Specialties, an innovative organic
farmers cooperative, “to purchase soybean wax from them to
make candles.” These farmers are also concerned about the
environment and jobs. Candleworks is the “primary producer
of soybean candles in the country.”
Note: This is the earliest document seen (Oct. 2017) that
mentions “soybean wax” in connection with soy candles.
Mike has written a book titled Light One Candle,
which is both a history of Candleworks and a model for
bootstrapping entrepreneurs who want to make a difference
in their communities.
Photos show: (1) Lynette and Mike Richards. (2) Three
views of the inside of the factory.
4958. Neill, Michael; Fowler, Joanne. 1998. Shining lights:
Candlemakers Michael and Lynette Richards help homeless
and disabled workers kindle a brighter future. People
49(23):117-18. June 15.
• Summary: Michael and Lynette Richards met in 1977
on a camping trip to Latin America; they were married in
1978. For both, it was a second marriage. Michael’s ﬁrst was
to Susan Hayes, an alcoholic, with whom he had Michael
Jr., now age 29, and Benjamin, 28. It ended in 1973, and
she died in 1991 after consuming two bottles of vodka.
Michael helped to raise Susan’s younger children by her ﬁrst
marriage, Solomon, now 19, and Mel, 15.
In 1987 the Richards family moved to New York City,
after son Michael was accepted to New York University.
That same year, when Michael Sr. lost his job managing a
restaurant, they slipped into hard times, living in the East
Village.
“To make ends meet–and to help the down-and-outers of
their neighborhood–The Richardses turned their apartment
into a makeshift candle factory”–in 1993. They began by
recruiting homeless people to make the candles. During their
ﬁrst year in business, they rang up sales of $92,000.
In 1994, to keep costs low while expanding their
business, the Richards moved Candleworks to Iowa, their
home state. They lived very simply, paying themselves just
enough to survive. And they continued to enlist employees
from homeless shelters. The business slowly grew.
On June 1, 1998, Vice President Al Gore presented the
couple with the “National Small Business Owner of the Year
Award for Welfare-to-Work.” The couple had just signed an
$80,000 contract to make aromatherapy candles for Aveda,
a beauty products company. Note: These candles contained
50% soy and 50% beeswax.
Today the 5-year-old company makes some 500,000
candles a year in 92 styles that are sold in shops nationwide.
Last year they had gross revenues of $800,000–and they
expect to start turning a proﬁt next year.

4959. Anderson, Barb Baylor. 1998. A new-uses promotion
of Olympic proportions: ASA project targets restaurants
throughout Japan. Soybean Digest. May/June. p. 12.
• Summary: “Biodiesel is produced from the oil after being
used in french fry vats or tempura shops. This can be used to
power buses and trucks, generate electricity, and run heating
and air conditioning units.”
During the Winter Olympics in Nagano, a KFC
[Kentucky Fried Chicken] franchise in Olympic Village was
used by the American Soybean Association’s Japan director
Kent Nelson to launch “ECO 2000,” a project to promote
the idea of using biodiesel to generate electricity to run
heating and air conditioning units at the KFC store and other
locations. The goal is “to have at least one new corn or soybased product in use at more than 2,000 restaurants in Japan
by the year 2000.”
4960. Biodiesel Report (NBB, Jefferson City, Missouri).
1998. Congress considers adding B20 to EPACT. June. p. 1.
• Summary: EPACT is the Energy Policy Act of 1992.
The legislation on B20, introduced in 1997 in both the
U.S. Senate and House, is now making its way through
committee. If passed, the bills would: (1) name B20 as an
alternative fuel. (2) Allow the conversion of existing vehicles
into alternative fueled vehicles when rebuilt or overhauled.
(3) Allow all regulated ﬂeets to optionally purchase or
convert heavy-duty, on-road alternative fueled vehicles.
4961. Biodiesel Report (NBB, Jefferson City, Missouri).
1998. First International Liquid Biofuels Congress
organized. June. p. 2.
• Summary: The Congress will he held on 18-22 July 1998
in Curitiba, Brazil; it is being organized by the National
Biodiesel Foundation (NBF).
4962. Biodiesel Report (NBB, Jefferson City, Missouri).
1998. Missouri recognizes biodiesel. June. p. 3.
• Summary: “In early May, Missouri Governor Mel
Carnahan signed a proclamation naming May 18-24
Biodiesel Week in Missouri.” The text of the proclamation,
which the governor supports, is given. A large photo shows
about 15 biodiesel industry supporters as governor Carhahan
signs the proclamation.
4963. Biodiesel Report (NBB, Jefferson City, Missouri).
1998. New process cuts time, costs. June. p. 3-4.
• Summary: Researchers at the University of Toronto
(Ontario, Canada) have developed a new process that cuts
the time required to make commercial biodiesel-grade
methyl esters to about 7 minutes, from 2-4 hours. The key
was to add an “inert cosolvent [such as methyl t-butyl
ether] to the base-catalyzed methylation of vegetable oils
to speed the reaction time.” A reactor is no longer required
in industrial plants. Therefore, a smaller plant can have
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the same production capacity. “Esteriﬁcation can now take
place in the pipework and, therefore, the reaction becomes
continuous. After the reaction, the cosolvent and the excess
methyl alcohol are completely removed and recycled.”
4964. Soybean Digest. 1998. Soy ink could triple soybeans’
non-food market. May/June. p. 29.
• Summary: Soy ink formulations for offset printing has
been patented by USDA’s Agricultural Research Service
(ARS) and Sevin Erham, one of its chemists. “Erham and
Marvin Bagy were coinventors (now retired). The production
of books and magazines can utilize heat-set web printing,
with a potential market of 423 million pounds of ink. U.S.
sheet-fed offset printing takes another 100 million pounds of
ink. ARS patented a soy ink formula for newspapers, with a
potential of 500 million pounds. As of now, soybean’s nonfood uses amount to 300 million pounds. This ink technology
could triple the market.”
4965. Soybean Digest. 1998. Soy-based plywood glue shows
promise. May/June. p. 12.
• Summary: Soy-based foamed adhesives for plywood
are being tested by USDA’s Agricultural Research Service
(ARS) researchers. The foamed glues need only 15-20%
water, compared with 55-60% for standard plywood glues.
Using more water slows drying time and raises mill costs.
Gary Parker of Moran, Kansas, is head of new-uses for the
United Soybean Board.
4966. Lowe, G.A.; Peterson, C.L.; Thompson, J.C.; et al.
1998. Producing HySEE biodiesel from used french fry oil
and ethanol for an over-the-road truck. Paper presented at
the ASAE Annual International Meeting, Disney’s Coronado
Springs Resort, Orlando, Florida, July 12-16, 1998. 27 p. [11
ref]
• Summary: “Hydrogenated Soy Ethyl Ester (HySEE)
biodiesel has been produced from used french fry oil and
ethanol.” Address: Univ. of Idaho, Moscow, Idaho.
4967. Endo, Margaret. 1998. The LA Tofu Festival of August
1998 (Interview). SoyaScan Notes. Aug. 27. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: This year’s Tofu Festival was the biggest and
most successful yet. Since there is no admission fee to the
Tofu Festival, the Little Tokyo Service Center raises its
money by selling food scrip tickets. Each ticket costs $1.00
and can be used at any of the booths, for food, drinks, or
novelty items. This year sales of those tickets was $69,000,
almost double the $37,000 dollar ﬁgure last year. Saturday
they sold $33,000 in tickets compared with $16,000 last
year. Sunday they sold $36,00 in tickets compared with
$20,000 last year. There were 40 food booths and 3 drink
booths, including one selling soymilk snow cones. Most
of the food booths were run by restaurants that served tofu

dishes. One restaurant sold chilled edamamé. There was one
tofu boutique selling t-shirts, polo shirts, shorts, etc. and on
each was written LA Tofu Festival. This year there was a
children’s pavilion with really cute tofu-related games, soy
coloring books sent by the United Soybean Board, and 300
soy-based crayons sent by Dixon-Ticonderoga. They also
raise money by having corporate sponsors, and selling their
tofu cookbook (which was only slightly changed from last
year). There was also a program booklet, that contained a
history of tofu.
Rafu Shimpo did lots of good English-language articles
this year, including highlights of each restaurant that
participated. The LA Times did nothing. The crowd was
more racially diverse than last year, with a larger percentage
of non-Japanese Americans and non-Asian-Americans,
including a lot more Chinese-Americans, and Hispanics.
They did a lot of work with Yvonne Dreyfus of the
Latino Outreach. She was on KBEA–the Latino station.
It worked out pretty well but it was a little bit difﬁcult for
Yvonne. Because she wasn’t a restaurant, she had much
fewer resources as an individual, so LTSC had to help a lot
with things like ordering the food products. A little more
maintenance was required–but it was well worth it because
of the outreach and exposure to the Latino community.
Margaret is hoping she will stay involved next year. People
liked her Tofu Seviche.
In Los Angeles there is a program on PBS (KCETTV–channel 28) titled “Visiting... with Huell Howser.” This
coming Saturday at 6:00 p.m. and Sunday at 7:00 p.m. in
Los Angeles (channel 28) a 1-hour documentary he ﬁlmed
on Saturday about the Tofu Festival–All You Wanted to
Know about Tofu will air on this channel. He ﬁrst visited a
tofu factory (American Foods) to show how tofu is made,
then shot footage at the festival. The program will not be
aired outside the Los Angeles area. The phone number of
Huell Howser Productions is 213-953-5380. Note: They
sent Soyfoods Center a free copy of the 1-hour video. A PR
company volunteers their time each year and puts together
a media packet of all the articles etc. about the Festival.
Margaret will ask them to send one packet to Soyfoods
Center. Address: Little Tokyo Service Center (Resource
Development Center), 231 East 3rd St., Los Angeles,
California 90013. Phone: 213-473-1613.
4968. Little Tokyo Service Center. 1998. The Third Annual
L.A. Tofu Festival, August 15-16. Los Angeles, California.
26 p. Illust. 26 cm. Saddle stitched (stapled).
• Summary: Contents: 1999 LA [Los Angeles] Tofu Festival
committee. About Little Tokyo Service Center. Festival
sponsors, by rank. Celebrity Co-chairs: Huell Howser and
Lilly Melgar. Festival health providers. Schedule of events
(orange insert). Map of events (pink insert). Coma Tofu: El
que y porque! (Eat tofu: The what and why!) in Spanish, with
2 recipes by Yvonne Gonzalez. Tofu: A 2,000 year old health
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food miracle, compiled by William Shurtleff of Soyfoods
Center. Tofu Q&A. 1997 LA Tofu Festival participant
proﬁles (39 restaurants, p. 7-9). Advertisements (p. 13-26),
including ads for Vitasoy (incl. Nasoya & Azumaya), Whole
Foods Market (incl. White Wave–Vegetarian Cuisine), Yuasa,
Inc., Patricia Greenberg and her Whole Soy Cookbook,
the Indiana Soybean Council and Prang Fun Pro Soybean
Crayons, House Foods America Corporation and its Hinoichi
tofu (full page, inside back cover). Address: Little Tokyo
Service Center (Resource Development Center), 231 East
3rd St., Los Angeles, California 90013. Phone: 213-4731600.
4969. Ndungi Khoto, Aubry. 1998. Contribution a l’avantprojet d’une usine de production de lait de soja en poudre a
Lubumbashi [Contribution to the rough draft for a factory
for the production of soymilk at Lubumbashi, Congo]. Civil
Engineer thesis, University of Lubumbashi, Polytechnic
Faculty, Dep. of Industrial Chemistry. v + 154 + 16 p. Illust.
30 cm. [73 ref. Fre]
• Summary: Preface and dedication. Introduction. Part
I: Review of the literature. 1. General information about
soya and proteins: 1.1. The soybean (Botanical, origin and
history, soybean production and commerce worldwide, soya
in the Democratic Republic Republic of the Congo {Congo,
formerly Zaire}, structure and composition of soybean
seeds, utilization of soybeans {with diagram}, food uses of
soybeans {oil and meal, soy ﬂour (4 types), soy concentrates
and isolates, textured soy proteins {TVP, thermoplastic
extrusion, spun ﬁbers}, soymilk, tofu, other uses (shoyu,
miso, tempeh, yuba)}, industrial uses of soybeans {linoleum,
plastics, paints, varnishes, etc.}). 1.2. Proteins (in the
human body, in foods), the structure of proteins (amino
acids, ionization and acid-base properties of amino acids),
protein bonds, denaturation. 1.3. Soya proteins (glycinin
or globulin 11S, globulin 7S, hemagglutinins or lectins,
protein inhibitors and other antinutritional factors, amino
acid composition of soy protein). 1.4 Factors affecting the
food value of soya: Acceptability problem (food value of raw
soybeans), intolerance to soy proteins, off-ﬂavors in soya and
their source, inactivation of lipoxygenase, other treatments
affecting the food value of soya: Alkalis.
2. Preparation and properties of soymilk. 2.1. Properties.
2.2. Advantages and disadvantages of soymilk compared
with cow’s milk. 2.3. Preparation. 2.4. Commercial /
industrial production using the Alfa-Laval process.
3. Reminder of certain operations required for the
preparation of soymilk powder: 3.1. Homogenization.
3.2. pasteurization and sterilization. 3.3. Concentration by
evaporation. 3.4. Drying by atomization. 3.5. economies of
energy in dewatering operations.
4. Some ideas on the methods of sensory evaluation: 4.1.
The different methods. 4.2. Results and interpretations.
5. Important ideas in the study of the market, in

determining the capacity of production, and in the economic
evaluation of a project: 5.1. Study of the market. 5.2.
Determining the capacity of production. 5.3. Economic
evaluation of a project, incl. estimating ﬁxed capital by
adding capital costs.
Part II: Experimental, industrial calculations, economic
calculations. Introduction. 6. Origin and characterization of
the raw materials, trials for inactivation of lipoxygenase. 7.
Determination of the optimal conditions for the preparation
of soymilk. 8. Results of pilot plant trials. 9. Market
study and determination of the capacity of production.
10. Description and calculations for the installation. 11.
Economic evaluation of the project. General conclusion.
Tables show: (1) Number of people that can be
supported for 1 year by the production from one acre
devoted to certain crops and animals. Fewest: Beef 190. Pork
319. Poultry 457. Most: Potatoes 5,329. Split peas 6,901.
Soybeans 9,075. Algae 43,200–154,000. Yeast 3,275,000.
(1.1) Leading soya producing countries in 1985 (worldwide,
with area, production, and yield; USA, Brazil, China,
Argentina, India). (1.2) Leading soya producing continents
in 1985 (North and Central America, South America, Asia,
USSR, Europe, Africa, Oceania). (1.3) Leading soya trading
countries in 1985. Importers: Japan, Netherlands, R.F.A.
(Republique Federal Allemagne = Germany), Spain, Italy.
Exporters: USA, Brazil, Argentina, China, Paraguay. (1.4)
Production of soya in the Congo, by province 1970-1978
(the leading producer by far in 1978 was Western Kasai).
(1.5) Production of soya in Katanga [formerly Shaba, before
that Elisabethville] (1990-1994; by far the leading producer
is Tanganyka). 1.6 Total production of soya in the Congo
(1,000 metric tons) from 1970-1995 (increased from 1.7
in 1970-74 to 18 in 1995). (1.7) Average composition of
different parts of the soybean seed. (1.8) Physico-chemical
composition of soybean seed (ranges and average). (1.9).
Mineral content of soybeans. (1.10). Vitamin content of
mature soybean seeds and soybean meal. (1.11) Fatty
acid composition of soybean oil. (1.11A) Enzymes in the
soybean: Lipoxidase, urease, lipases, beta-amylase. (1.12)
Properties and characteristics of the water-soluble fractions
of soybean seeds. (1.12A) Variations in the solubility of
proteins from defatted soy ﬂour at various pH levels. (1.12B)
Amino acid composition of soybean protein. Address:
Lubumbashi, Katanga Province, Congo.
4970. Lucas, Marlene. 1998. Farmers urged to add value to
Iowa commodities. Cedar Rapids Gazette (Iowa). Sept. 11.
p. 5a. Money and Agribusiness section.
• Summary: At the opening of the Value Added Bridges
Conference, held Thursday and Friday at Iowa State
University, Dale Cochran, Iowa’s Secretary of Agriculture
said that Iowa sends 43% of its raw commodities out of the
state for others to process and get the jobs. Iowa leaders have
been talking about adding value to these commodities in
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Iowa but the idea has been slow to catch on.
Michael Richards is president of Candleworks Inc.
in Iowa City, which produces candles from soybean oil.
As keynote speaker, he urged Iowa producers to consider
the opportunities offered by America’s $14 billion natural
products industry. A small portrait photo shows Michael
Richards. Address: Gazette rural affairs writer.
4971. Behling, Ann. 1998. Surﬁng for biodiesel updates.
Soybean Digest. Aug/Sept. p. 51.
• Summary: Updates from the National Biodiesel Board
(NBB) are found at www.nbb.org. A new NBB site, www.
biodiesel.org, is divided into sections that link the user to
reports and news about particular segments of the biodiesel
industry.
4972. Behling, Ann. 1998. Ski wax tops soy contest. Soybean
Digest. Aug/Sept. p. 51.
• Summary: Two Purdue University students have invented
an environmentally friendly, biodegradable snow-ski or
skiboard wax made from soybean- and canola oils–which
replace the usual parafﬁn (a petroleum derivative). The wax
earned the two students ﬁrst place and $2,500 each in the
1998 Innovative Uses for Soybeans contest. It is sponsored
by the Indiana Soybean Board and Purdue’s department of
agronomy.
4973. Biodiesel Report (NBB, Jefferson City, Missouri).
1998. International Liquid Biofuels Congress a success:
Coalition developed to continue dialogue on biofuels. Sept.
p. 3.
• Summary: “In July, nearly 400 people representing the
biofuels industry from around the world converged on
Curitiba, Brazil, for the ﬁrst International Liquid Biofuels
Congress.”
4974. Bluebook Update (Bar Harbor, Maine). 1998. USB
funds successful study. 5(3):3. July/Sept.
• Summary: A stable compound has been found for
packaging methyl soyate–a safe, low-volatility cleaning and
carrier solvent which is formed by the reaction of methyl
alcohol and soybean oil.
4975. Product Name: Harvest Lights.
Manufacturer’s Name: Indiana Soybean Growers’ Assoc.
(Product Developer-Marketer).
Manufacturer’s Address: 5757 West 74th St., Indianapolis,
IN 46278. Phone: 1-888-326-4458.
Date of Introduction: 1998 September.
New Product–Documentation: Olson, Joan. 1999/04.
“Bean lights up the night.” Ag Innovation News (AURI–
Agricultural Utilization Research Inst., Waseca, Minnesota)
8(2):12. April. The Indiana Soybean Board has developed
votive candles. Trademarked as ‘Harvest Lights,’ more than

$20,000 of the soybean candles were sold at this year’s Farm
Progress Show.
“Orders can be placed by calling Indiana Soybean
Growers Association’s toll-free number, 1-888-326-4458.”
Talk with Jill Anderson of Country Candle Co. 2000.
April 20. The only other soy candle she is aware of is
“Harvest Lights” developed by Purdue University. When
it ﬁrst came on the market, it was distributed through seed
dealers–who would give the candles to farmers when they
buy seed. Then she saw it at the Minnesota State Fair. Soon
Purdue started marketing the candles to state soybean boards
and associations. When Jill tried contacting the Minnesota
State Soybean Board, she was told they had a $60,000 supply
of Harvest Lights.
Talk with Indiana Soybean Association. 2000. April 20.
Harvest Lights were introduced in Sept. 1998 at the Farm
Progress Show. This was not the ﬁrst soy candle (there are
something like 100,000 small candle makers in the USA) but
it was the ﬁrst to be widely marketed.
Leaﬂet sent and published by Indiana Soybean Board.
2000. April 20. “Introducing a new era in old fashioned
candle making: Soybean oil based candles.” The candles
come in three sizes (1.5, 4, and 8 oz) and six scents (Clover,
vanilla, blueberry, black cherry, lemon, cinnamon).
4976. Tolle, Duane A.; Evers, David P.; Vigon, Bruce P.
1998. Benchmark life cycle inventory and impact assessment
of sheet-fed printing system using soy-based ink. Columbus,
Ohio. 9 p. Sept. 30. 28 cm. *
• Summary: This report analyzes how soy-based ink
compares environmentally to petroleum-based ink–looking
at soy from the growing of the soybean to the disposal of
the ink. They concluded that only 0.5% of the energy that
goes into making soybean ink is in the production/growing
of the soybeans. Address: Battelle Institute, 505 King Ave.,
Columbus, Ohio 43201-2693.
4977. Bernard, Richard L. 1998. How a soybean breeder
crosses two soybean varieties using hand pollination
(Interview). SoyaScan Notes. Oct. 19. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: First some background: The soybean is a
ﬂowering plant or angiosperm (Class angiospermae, which
comprises about 235,000 species). The name angiosperm is
derived from the Greek angeion, for vessel or receptacle, and
sperma, for seed. The angiosperms are divided into two large
subclasses: the Monocotyledoneae (monocots), with about
65,000 species, and the Dicotyledoneae (dicots), with about
170,000 species. The soybean is a dicot in part because it has
two cotyledons.
A dicot ﬂower can be thought of as being divided into
three main parts. First, two sets of sterile appendages, the
sepals and petals, which are attached to the receptacle below
the fertile parts of the ﬂower. Second the male part, called
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the stamen, which is composed of a number of pollenbearing anthers, each at the top of a slender stalk (called the
ﬁlament). And third the female part, often called the pistil,
which is shaped like a long-necked vase with a slightly ﬂared
mouth. This mouth, called the stigma, receives the pollen.
Inside the rounded base (the ovary) is the ovule; the style is
the elongated neck that connects the stigma with the ovary.
Dr. Bernard explains the steps: (1) Choose the right
stage; ﬁnd a ﬂower bud that is going to open the next day.
In most cases, if you wait too long, the ﬂower will pollinate
itself before it opens. (2) Prepare the ﬂower you want as
a female by pulling back or downward the green, pointed
sepal lobes which are located at the base of the ﬂower, and
enclose the base. The petals will still all be closed. (3) Using
forceps, grasp one petal at a time, rock it a bit, then gently
pull it off at the base–until all ﬁve petals have been removed.
This exposes the little ring of pollen-bearing anthers (male)
surrounding the stigma and ovary (female). Until recently,
soybean breeders picked the anthers out so they would not
pollinate, but they now realize this is no longer necessary. (4)
Find an open ﬂower on a plant that you want to cross with
the prepared female. Reach into that open ﬂower, use your
forceps to grab hold of the whole stamen, and pull it out.
Now use it like a little paintbrush, to dust the pollen (which
is on the anthers) onto the stigma. The pollen will then grow
down until it fertilizes the ovule.
This process requires considerable knowledge, skill, and
timing. So in the early 1900s, many soybean seed companies
simply interplanted two soybean varieties. About 1% will
cross naturally to create hybrids. The hybrids will have the
characteristics of the male parent. However with natural
pollination, the pollen could be brought in by a bee, in which
case you would not know which variety was the male parent.
Generally you would mix all the seeds together, harvest all
the white-ﬂowered plants (white is recessive), grow them
out, and look for the purple-ﬂowered plants. Those will be
hybrids.
When describing a cross in writing, the name of the
female parent is listed ﬁrst, followed by the name of the male
parent, as follows: (Vinton x Corsoy). In older descriptions
we would sometimes see: (F6 Vinton x Corsoy). The “F6”
means that a sixth-generation Vinton plant was crossed
with Corsoy. Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
4978. Horvath, Jeffrey M. 1998. Re: Biodiesel progress
during FY 1998. Letter to Mike Youngerberg, Minnesota
Soybean Research & Promotion Council, North Mankato,
MN 56003, Oct. 23. 1 + 7 p. Typed, with signature on
letterhead.
• Summary: “Fiscal Year 1998 has been the most
signiﬁcant and eventful year yet for the farmer’s biodiesel
commercialization effort... Five products (SoyShield,

SoyGuard, Soy Power, Agri-Guard and Soy Gold) are
now being marketed to and by the petroleum industry.
Congress has passed legislation designed to sell biodiesel
fuel. President Clinton included biodiesel in his National
Alternative Fuels Week proclamation and Missouri’s
Governor Carnahan declared the third week in May as
National Biodiesel Week.” Both ADM and Cargill “are in the
pre-planning stages of biodiesel production.”
Attached are the following reports: (1) National
Biodiesel Board FY98 Final Report (3 p.). (2) Petroleum
Alliance Program ﬁnal report (3 p.). (3) Final report for
Petroleum Partnership and Alliance Project (6 p.). Address:
Chief Executive Ofﬁcer, National Biodiesel Board [Jefferson
City, Missouri].
4979. Bryan, Ford R. 1998. Undocumented story that Henry
Ford traded his soy-based auto body paint for Chrysler’s
hydraulic brake system (Interview). SoyaScan Notes. Oct.
30. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ford Bryan has worked for the Ford Motor
Company in various capacities for most of his life. Many
years ago (back in the late 1940s or 1950s) he heard the
following story from several employees of the Ford Motor
Co., but he has not yet been able to document it. He has
not heard the story again in the last 10-15 years. It is a well
know fact that Henry Ford developed and patented an auto
body paint which used soybean oil as a major ingredient. It
is said that he traded the use of that paint to Chrysler for use
of the advanced hydraulic brake systems that Chrysler had
developed. Ford’s paints were primarily black in color, and
they were extremely durable. Chrysler showed an interest in
using them, and perhaps even making them or licensing the
patent rights. Bryan does not think that Ford sold any paints
to Chrysler. At that time, Ford was behind in their braking
system. The engineers had an awful time trying to convince
Henry Ford that hydraulic brakes were safe, that the tubes
wouldn’t burst. Chrysler had very good hydraulic brakes,
and they must have been patented. Bryan has heard that there
was some kind of a trade of Ford’s paints for Chrysler’s
hydraulic braking system.
Ford did not use hydraulic brakes until after 1937. We
also need to know more about Ford’s paints that contained
soybean oil. Ford’s main paint factory was at Highland
Park, which was north of Detroit, about 10 miles from the
Rouge (which was west of Detroit). Bryan has seen photos
of temporary wooden buildings at the Rouge that he didn’t
know existed. They looked like pilot plant operations, where
they were extracting oil from soybeans. Perhaps that was the
source of oil for Ford’s paints. There was another building
facing Miller Road that Bryan never visited; called the Soy
Bean Plant, it was very conspicuous and attractive, made
mainly of glass and steel. Bryan thinks it was for plastics; he
does not know whether or not any work related to paints was
done there. Ford had solvent extractors used for extracting
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soybean oil in several buildings associated with the Glass
Plant, which was in the middle of the Rouge. He almost
certainly used oil extracted on the premises in the auto body
paints he manufactured. Bryan knows a man who was in
charge at the Soy Bean Plant; he will try to ﬁnd out more
about what was done in the building. Address: Research
Center, Henry Ford Museum, Dearborn, Michigan.

of Kuwait were still fresh in everyone’s mind, to try to
reduce U.S. reliance on foreign oil. Jeff Horvath, CEO
of the National Biodiesel Board (NBB) “leads a coalition
of researchers, farmers and legislators who believe that
tomorrow’s energy solutions will not come from the Middle
East, but from the Midwest”–from Biodiesel or “B20” as the
mix is now called. Address: Jefferson City, Missouri.

4980. AGP–Ag Processing Inc a cooperative. 1998. Annual
report: Partners in food production. 12700 West Dodge Road,
P.O. Box 2047, Omaha, Nebraska 68103-2047. 32 + 19 p. 28
cm.
• Summary: Net sales for 1998 (year ended Aug. 31) were
$2,615.077 million, down 8.9% from $2,948.168 million in
1997. Net earnings before income taxes: $57.526 million, up
42.21% from the $40.449 million in 1997.
This year is AGP’s 15th anniversary; the annual report
focuses on that big picture. Contents: Financial highlights.
Philosophy. Letter to shareholders. Commitment. Expansion.
Efﬁciency. Diversiﬁcation. Innovation. Reliability.
Processing food. Feed & swine. Grain. Value-added ventures.
Quality. Business sites. Leadership. Ten-year ﬁnancial
summary. Financial review and analysis (p. F1 to F19).
Innovation: “Methyl ester is another venture on the
cusp of becoming a proﬁt center. Produced through further
processing of soybean oil, it is an ideal additive or alternative
to diesel fuel. AGP markets this biodiesel under the
tradename SoyGold, and biodiesel promises to replace more
and more diesel fuel in environmentally sensitive areas.
“Modiﬁed, methyl ester is also being used as a solvent,
cleaner and agricultural spray adjuvant. Additional uses
of methyl ester–in products as diverse as cosmetics and
explosives, for example–continue to be discovered. As the
world moves from the chemical age into the biological age,
natural compounds such as methyl ester will grow in both
importance and value” (p. 14-15).
Color photos show: (1) Lindsay and Leiting. (2) AGP
Soy Flour being bagged in multiwall paper sacks. (3) Board
of directors. (4) Top corporate management staff. Address:
Omaha, Nebraska. Phone: (402) 496-7809.

4983. Richards, Mike. 1998. IC’s Candleworks makes
candles from soybeans. Catalyst: New Pioneer’s Newsletter
(New Pioneer Co-op, Iowa City, Iowa). Dec. p. 11.
• Summary: Contents: Introduction. The parafﬁn problem.
The soybean solution. The Candleworks way.
“Almost all candles around the world are made with
parafﬁn... Parafﬁn is the waste sludge produced when
gasoline is reﬁned... In a recent report issued by the
Agricultural Engineering and Food Science Departments at
Purdue University [Indiana], it is stated: ‘Parafﬁn contains
aromatic compounds, which are released when candles
are burned, that are detrimental to health. Parafﬁn candles
release carcinogens when they are burned.’ This is as harmful
as secondhand tobacco smoke.”
The section titled “The soybean solution” states:
“Burning soy wax is as benign as the aromatic vapors from
vegetables sauteed in vegetable oils in your kitchen. Our
soy-base wax is literally the ﬁrst real innovation in the candle
industry in the 125 years since parafﬁn came into use as the
predominant candle manufacturing material. Our soy candle
is so pure that you can melt it down to saute vegetables!”
Note 1. This is the earliest published English-language
document seen (Dec. 2005) that contains the term “soy wax.”
On the same page as this article is an article titled “What
is aromatherapy?” by Theresa Carbrey, education director of
the co-op.
Note 3. New Pioneer, which started in the 1960s as a
food co-op, has become one of America’s most successful
and long-standing retail grocery stores. The Catalyst is their
monthly magazine. They invited Michael to write this article.
Address: President / Founder, Candleworks, Inc., 2920
Industrial Park Rd., Iowa City, Iowa 52240.

4981. Behling, Ann. 1998. Shoe maker uses soy ink [Nike,
Inc.]. Soybean Digest. Nov. p. 24a.
• Summary: Nike, Inc., the giant footwear manufacturer, is
using soy-based ink to print promotional materials as part
of its commitment to environmental responsibility. These
materials include posters, catalogs, direct-mail brochures,
and manuals.

4984. Product Name: Bean-e-Doo Mastic Remover
(Industrial Strength Solvent).
Manufacturer’s Name: Franmar Chemical.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1998.
Ingredients: Incl. soy methyl ester.
Wt/Vol., Packaging, Price: 5-gallon containers.
How Stored: Shelf stable.
New Product–Documentation: Sherry Collins. 2001.
Soybean Digest. Feb. p. 64-65. “Soy simpliﬁes asbestos
removal.” Bean-e-Doo, a mastic remover derived from
soybeans, works better than petroleum-based solvents, when

4982. Cubbage, Steve. 1998. Legislation marks new chapter
in biodiesel’s history. Missouri Soybean Farmer (Missouri
Soybean Association). Dec. p. 12-13.
• Summary: The Energy Policy Act of 1992 (EPACT)
was passed, while graphic images of the burning oil ﬁelds
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tile, carpet, and wallboard adhered with asbestos-containing
mastic are being removed from public buildings. It doesn’t
emit VOCs (volatile organic compounds) and rinses off with
water. When petroleum solvents are used, an operation must
usually be shut down. “Bean-e-Doo has a low evaporation
rate compared to petroleum-based solvents, allowing it to be
spread thinner and left on up to 24 hours.”
Talk with Frank Sliney, owner of Franmar Chemical.
2001. March 8. Bean-e-Doo has been upgraded to make this
mastic remover. It contains soy ester and a surfactant blend.
One California man bought one, then ﬁve, then ten 5-gallon
containers of this product. No one has ever purchased such
large quantities before. Finally Frank learns that he is using
it for mastic removal. Mastic is a strong adhesive that holds
tile, carpets, etc. in place. He is using it to remove “cutback,” a black mastic on asbestos tile. Previously he was
using mineral spirits and ethylene glycol (Anti-Freeze), but
the California regulations have just been changed. You can
no longer dump ethylene glycol into landﬁlls, so this man’s
disposal costs go from $35/barrel to $700/day in one day.
The new product now sells for $69/gallon.
4985. National Biodiesel Board. 1998? NBB FY99 market
development program. Jefferson City, Missouri. 4 p.
Unpublished typescript. Undated.
• Summary: Infrastructure development–Phase I: A. Fuel
marketer development. B. Motor fuel tax assessment–
Biodiesel status under federal tax laws. Budget: $128,000
National infrastructure development–Phase II. Budget:
$58,925.
4986. Broadbent, Gretchen Priest. 1999. Pioneering work
with tofu in the USA and Japan, 1946 to Aug. 1971. Part I
(Interview). SoyaScan Notes. Jan. 6. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Gretchen Priest was born on 29 Oct. 1946
in Boston, Massachusetts. She grew up in Marblehead,
Massachusetts–which is located on the Atlantic Ocean 15
miles northeast of Boston. While in high school there she
decided (entirely on her own, for reasons she no longer
remembers) to become a vegetarian–even though she had
never heard the word “vegetarian.” She also began a lifelong
interest in art. In Sept. 1964 she started to attended Goddard
College (in Plainﬁeld, Vermont) for one semester and was
almost immediately introduced to the teachings of Kirpal
Singh, an Indian Sikh master. “I went through a spiritual
revolution, along with many friends.” She was very sensitive
and began to have spiritual experiences. At Goddard she
met her husband to be, Jeffrey Broadbent, in an art class.
Art is Gretchen’s passion. They both found the ﬁrst day
of class boring, so separately they snuck out. Gretchen
found the paints in the back of the room and, before they
had met or spoken to each other, they ended up painting
each other faces. When the teacher saw them after the class

he exclaimed, “Now that’s art!” At that point, Jeffrey and
Gretchen introduced themselves to one another.
After the 3 months, Goddard had a work term. Gretchen
went to California and experimented with psychedelics. Now
all she wanted was to live a spiritual life.
Returning to Vermont in the early summer of 1965, she
entered the Kirpal Ashram in Calais (pronounced KAL-us),
Vermont. Only one person was living and meditating there
at the time, Nina Gitana, age 37, the caretaker. The ashram
was part of land and a trust that had been donated to Kirpal
Singh for use as a retreat for his practices and teaching.
Vegetarianism was a very important part of Kirpal Singh’s
teachings, so Nina was a vegetarian. But she did not know
much about preparing vegetarian foods; a diet of fruits and
juices was not giving her the strength she needed. The day
Gretchen arrived, Nina left to go to Boston, where she met
Michio Kushi (and maybe George Ohsawa) and began to
study macrobiotics. When she returned to the ashram, she
taught Gretchen what she had learned and they both began
to follow a vegetarian macrobiotic diet. It felt good, and
Nina’s strength returned. Gretchen soon became the cook.
She did not use any macrobiotic recipe books, though she
did study a book of macrobiotic principles. Their ﬁrst basic
foods included brown rice and miso, but Gretchen also
prepared lots of chapatis and brown rice croquettes (regular
or deep-fried). During the cold months she cooked for the
two of them (and often a neighbor), but during the summer
she cooked and cared for 15-20 people. It was very difﬁcult
to get macrobiotic or natural foods in those days, so they
would periodically make the 5-hour drive to buy food in
Boston. They would buy most of their foods at Michio’s
house (where they were stored in little bags on plain wooden
shelves), and in this way Gretchen came to know Michio and
Aveline. But they would go to Boston’s Chinatown to buy
tofu; it was considered a very special treat at the ashram,
served only 3-4 times a year. Considered an excellent source
of protein and easy to digest, it quickly disappeared–in part
since it was very perishable, but also because it balanced the
very yang daily diet. One winter Gretchen moved to Boston
to earn money (odd jobs, including work at a hospital) and
study macrobiotics while Nina stayed at the freezing cold
ashram. Michio Kushi gave a special series of Sunday
classes to teach macrobiotic philosophy to Anne Lynn, her
husband, one other person, and Gretchen; these were not
cooking classes. Michio and Aveline visited the ashram for
a day several times. On one visit, Michio brought his father
and mother.
In 1971, after 6 years at Kirpal Ashram, Gretchen left
to marry Jeffrey Broadbent. Jeffrey had been practicing
Zen meditation for several years as a disciple of Suzuki
roshi at Tassajara Zen Mountain Center, deep in the Santa
Lucia Mountains south of Carmel Valley, California. One
of Jeffrey’s close friends and roommate at Tassajara was
William Shurtleff, who was also a disciple of Suzuki Roshi.
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While he was at Tassajara, Katagiri roshi encouraged Jeffrey
to go back to college and ﬁnish his education. So he enrolled
at the University of California at Berkeley, where he studied
Chinese language. At some point he switched from Chinese
to Japanese at Suzuki roshi’s recommendation. Then Jeffrey
applied for U.C. Berkeley’s Junior Year Abroad program in
Japan. Right after he was accepted, he wrote Gretchen at
the Vermont ashram: “I’m going to Japan. Please marry me
and let’s go together.” She accepted. Jeffrey and Gretchen
stayed together for a month and a half at the Berkeley Zendo,
then were married on 13 June 1971 at the San Francisco Zen
Center by Shunryu Suzuki roshi in a large ceremony.
Ten days after the marriage ceremony, Jeffrey and
Gretchen arrived in Japan. He had been enrolled in the
intensive Japanese language coarse for foreigners at
International Christian University (ICU) in Mitaka, just east
of Tokyo. Before the school year started, they participated
in the ICU summer program, where all the new students
traveled to the Kumano-Nachi shrine and Nachi waterfall
at the southeastern tip of the Wakayama peninsula. The
program was designed to introduce the foreigners to
Japanese language and culture.
Soon after arriving at Nachi, they wrote William
Shurtleff, who was now taking an intensive Japanese
language course at the Nihongo Gakko (Japanese Language
School) in Kyoto and living in the home of one of his
Japanese teachers. They invited him to visit them for a
week at Nachi when his school semester was ﬁnished. On 1
August 1971 Shurtleff hitchhiked south and they had a nice
reunion, practicing meditation together and enjoying the
beautiful mountain scenery for about a week. Then Jeffrey
and Gretchen went to ICU near Tokyo and Shurtleff returned
to Kyoto.
At ICU, Jeffrey and Gretchen rented a small and austere
Japanese-style apartment located just off campus, about 10
minutes walk away, c/o Yoda Yoshiko, Koganei-shi, Higashicho 1-25-13, Tokyo, 184. The two-room apartment consisted
of a small kitchen (with two table-top propane burners and
a sink, but no refrigerator), a minuscule toilet chamber, and
a combination living room / bedroom (6-8 tatami mats in
size). Outside the sliding window was a tiny porch for airing
bedding and drying clothes. Jeffrey recalls that there was
one small kerosene heater in the apartment; it was used only
on very cold days–to save money. But Gretchen recalls that
there was no heater at all. Continued. Address: RFD 1, Box
100, East Calais, Vermont 05650. Phone: 802-456-7091.
4987. Brunoehler, Ron. 1999. Soybean oil has huge potential
in urethane: Illinois company develops new processing
method. Soybean Digest. Jan. p. S24.
• Summary: The market for urethane, traditionally made
from petroleum, is immense. Usually different from
polyurethane, it is used in many common products such
as shoes, car and truck interiors, insulation, water heaters,

etc. The Kurth family, which owns a modest-sized urethane
plant at Dover, Illinois, has found that soybean oil can
replace 100% of the petroleum polyols in the manufacture of
urethane. They have developed, patented, and trademarked
a new product, SoyOyl, which is about 20% less expensive
than its petroleum counterpart, and have formed a separate
corporation, Urethane Soy Systems Co. (USSC) to make and
market it.
4988. Wendel, Armin. 1999. Hermann Otto Gottfried
Bollmann, 1880-1935 [Biography of Hermann Otto
Gottfried Bollmann, 1880-1935]. Hamburg, Germany. 11 p.
Unpublished typescript. [24 ref. Ger]
• Summary: Hermann Bollmann was born on September 13,
1880 in Bromberg (Endnote 1) as the third son of the wealthy
brickworks owner, Christian Otto Bollmann and his second
wife, Joseﬁne Pietschmann. At the age of seventeen (2),
he began a business apprenticeship at the Berlin porcelain
manufacturer Raddatz Co.
Around the turn of the century, Bollmann went
on an expedition to Africa for the Hamburg company
Adolf Woermann (3). He was infected there with malaria
(Plasmodium falciparum). Since at that time, there were
neither precautions nor sufﬁcient treatment, the malaria
turned into lethal blackwater fever (4). His friends returned
to Germany and reported him as dead. But months later,
he surprisingly returned to Hamburg, although gravely ill,
and was then immediately treated at the Tropical Institute
(Tropeninstitut). He soon felt better again and went to Canton
(today’s Guangdong, China) for the Hamburg company
Carlowitz. In Canton and also in Hong Kong, he was very
successful in import and export for his company. That is also
where he became acquainted with soybeans.
In 1905, he was still in Canton and had a big celebration
there for his twenty-ﬁfth birthday (5).
In 1907, he returned to Hamburg, and in October
he applied as a businessman with his own commercial
enterprise (6) which was registered in the Commercial
Register on October 19 (7). Bollmann began with the
development and sales of new equipment and processes for
the obtaining of oil, in particular from the soybean (8).
On November 14, 1912, Bollmann married Margaretha
Dorothea Maria Kohns. The wedding was celebrated in the
Rosenkranz [hall] in the rathskeller in Hamburg.
In 1914, he built his ﬁrst soy processing plant. His ﬁrst
employees included Dr. Bruno Rewald (laboratory), Dr.
Adolf Schneider (assistant and secretary), Ms. Ostmann
(secretary), Mr. Wesselmann (head machinist), and Fritz
Zwatschinski (head foreman). But then [in 1914] the First
World War broke out, which was a catastrophe for the young
company. Instead of soybeans, beechnuts and heather had to
be pressed into oil.
In May 1915, Bollmann was also drafted into military
service and had to shut down the operation. As a result of
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a renewed attack of malaria, he was discharged from the
military in 1916.
Since after his discharge in July 1916, Bollmann was no
longer ﬁnancially in a position to make use of his inventions
with his own means, he had to search for partners. For that
reason, the founding of Hansa Mühle GmbH Hamburg
[Hanseatic Mill Ltd.] occurred on July 16, 1916 (9). He
became managing director there, even though he had not
given up his company that he had registered in 1907 (10),
(11). Starting in 1916, the ﬁrst patents were published (12).
Hansa Mühle GmbH built its ﬁrst larger plant on its property
on Wendenstrasse. On November 18, 1921, Philipp Adolf
Friedrichs joined as an additional managing director. But he
already left on March 28, 1923.
In 1924, 1925, and 1926, the plant on Wendenstrasse
processed and produced the following quantities:
A table shows that the soybeans processed (in metric
tons) increased from 6,277 in 1924 to 17,385 in 1926. The
lecithin produced (in metric tons) increased from 50 in
1924 to 139 in 1926. The soy oil produced (in metric tons)
increased from 1,200 in 1924 to 3,477 in 1926.
The expansion of the plants was accompanied by the
improvement of the process. By the end of 1926, thirty main
and subsidiary patents had been applied for (see footnote
12 once again) and also implemented in practice. There was
success in obtaining a raw oil that was qualitatively better
in comparison with the results from other processes, as
well as a high-quality meal which, in its ground state, was
also suitable for human consumption (meal had previously
been used only for animal feed). Finally, there was also
success in obtaining valuable plant lecithin. In addition,
it turned out that the new process made possible a more
economical exploitation of the raw material. On top of
that, the automatically continuous operation guaranteed the
proﬁtability of the process as well as its superiority with
respect to all other production processes.
By the end of 1926, the plants were already much too
small. As early as 1921, an enlargement of the facilities was
already being considered. But the property on Wendenstrasse
did not permit any further expansion. Therefore, a new
plant was planned in Neuhof on the Köhlbrand River and
the Neuhofer Seeschiffskanal [Neuhof Shipping Canal]
(Hanseatische Mühlenwerke AG [Hanseatic Mill Works Inc.],
the parent company of Hansa-Mühle GmbH). Industrial land
of 320,000 square meters was purchased for that purpose in
1922. Out of that land, approximately 60,000 square meters
was sold to the Hamburg Electric Works (Hamburgische
Elektrizitätswerke), with which a contract was concluded
for the supply of electric power as well as a contract for the
possibility of the utilization of waste heat. The new plant
was to have an initial capacity of three hundred metric tons
of soybeans per day (13). The construction of the new plant
began in 1927.
Bollmann was doing well. He possessed Prussian

citizenship (14), and in 1927 he was accepted to the Free
and Hanseatic City of Hamburg (15). He moved into a villa
in Harvestehude [a district of Hamburg] and owned a large
power yacht that was named after his two daughters, the
“Gerda-Rita.” He drove a car–ﬁrst an “Aga-Aga”, then a
Daimler, and later a Chrysler. He bought a 1928 Ford for his
wife.
As early as 1925, Bollmann was already thinking
about the further processing of soy lecithin. Bollmann, and
in particular Bruno Rewald (see the individual biography
of Bruno Rewald), who headed the laboratory of HansaMühle, developed different applications. Thus various uses
of soy lecithin were worked out and patents were applied
for: The Improvement of Salad Oils (16), A Process for the
Production of Pasta (17), Improvement of Cocoa Powder
(18), and Production of Reﬁned Margarine (19). In addition
to the use of lecithin in foods, the technical use was also
dealt with, such as The Improvement of Leather Processing
(20), or A Means for Pest Control (21). And applications
were also sought for soybean protein (22).
The economic crisis of 1928-29 was also not easy for
Hansa Mühle. There were differences between Bollmann and
the board of directors. On October 6, 1929, the representation
authority (Vertretungsbefugnis) of H. Bollmann expired. On
June 30, 1930, Bollmann ﬁnally and conclusively left the
company (23). His comprehensive knowledge and his many
patents were not very useful to him. The company needed
a businessman for its management. It was just difﬁcult for
him to come to terms with that. For that reason, he left in
order to begin again. He applied for new patents (24). But
his own patents from the period of Hansa Mühle stood in his
way. He sold all of his property in Hamburg: the house, the
cars, and the ship, and he moved in with his sister in Berlin
(25). He occupied himself there with various new subjects.
He wanted to develop soy-based soap products. He came
up with soap recipes ﬁrst for toilet soap, soft soap, and soap
powder, as well as for creams, ﬁrst under the name “Colloid
Seife Bollmann” and then under “Gerdrit.” He also planned
a Gerdrit GmbH company (26). But nothing ever came of it.
He also tried to develop new aircraft, but nothing ever came
of that, either.
He became ill. His earlier malaria illness troubled him
again. The money also slowly ran out. On February 25, 1935,
he died at the age of ﬁfty-four at the Berlin Patent Ofﬁce on
Gischinerstrasse during his last appointment for his airplane
patent applications.
Note: Hermann Bollmann was buried in the HamburgOhlsdorf cemetery, section 0006. On this gravestone is
inscribed: Hermann Bollmann. Born: 13 Sept. 1880. Died 25
Feb. 1935.
Margarethe Bollmann maiden name (geb.) Kohns. Born
9 Jan. 1891. Died 13 Oct. 1974.
Gerda v. Soosten 1913-2010. Rudolf v. Soosten 19021983.
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He laid the foundation throughout the world for
the solvent extraction from soybeans and the obtaining
of lecithin, but he himself was never able to receive
the “honor.” Continued. Address: Managing Director,
Nattermann Phospholipid GmbH, Cologne, Germany;
and Chairman of the Board, American Lecithin Company
(Oxford, Connecticut, USA).
4989. Wendel, Armin. 1999. Hermann Otto Gottfried
Bollmann, 1880-1935 [Biography of Hermann Otto Gottfried
Bollmann, 1880-1935 (Continued–Document part III)].
Hamburg, Germany. 11 p. Unpublished typescript. [24 ref.
Ger]
• Summary: (Continued): (14) Certiﬁcate of Citizenship.
No (Staatsangehörigkeitsausweis) no. 4472 I.H.:
Hermann Bollmann, date of birth: Sept. 13, 1880; place
of birth: Bromberg; possesses citizenship in Prussia.
Head of the Regional Authority in Prussia (Preussischer
Regierungspräsident) Schneidemühl, Dec. 23, 1927.
(15) Admission Document (Aufnahmeurkunde) no.
980/27, Free and Hanseatic City of Hamburg, German
Empire, Dec. 29, 1927 for Hermann Otto Gottfried Bollmann
as well as his wife Margaretha Dorothea Maria, maiden name
Kohns, as well as his children Gerda Josephina Margaretha,
date of birth July 21, 1913 in Hamburg and Rita Maria, date
of birth June 19, 1919 in Hamburg.
(16) Bollmann, H. Process of increasing the durability of
pure salad or sweet oils. U.S. Patent 1,575,529. Filed 28 May
1925. Patented 2 March 1926.
(17a) Hanseatische Muehlenwerke AG. Verfahren zur
Herstellung von Teigwaren (Adding lecithin). DE (German
patent) 528,328. Application 1 Jan. 1925. Issued 11 June
1931.
(17b) Hanseatische Muehlenwerke AG. Baking
composition and mode of preparing same (raising dough
with 1% lecithin). US Patent 1,843,051, ﬁled in Germany 14
June 1928.
(17c) Bollmann, H. Verfahren zur gleichmaessigen
Verteilung von Pﬂanzenphosphatiden in Mehl u. dgl. DE
508,353. Filed 6 July 1928. Issued 27 Sept. 1930 (= US
Patent 1,777,721 and British Patent 314,941).
(18) Bollmann, H. Easily-soluble cocoa powder and
process of making same. US Patent 1,660,541, ﬁled in
Germany 30 Oct. 1925.
(19a) Hanseatische Muehlenwerke AG. Verfahren zum
Veredeln von Margarine (Add 0.1 to 0.3% soy phosphatides).
DE 576,102. Filed 2 July 1926. Issued 6 May 1933.
(19b) Bollmann, H. Verfahren zur Herstellung von bei
hoher Temperatur schmelzenden Fettemulsionen (Bread
spread from Leim fat, water and lecithin). DE 474.879. Filed
14 Jan. 1927. Issued 10 April 1929.
(20a) Bollmann, H. and B. Rewald. Mittel zum Einfetten
von Leder (by use of soy lecithin). DE 514,399; DE 516,187;
DE 516,188; DE 516,189; DE 522,041 (= US 1,779,012).

Applied 17 July 1927.
(20b) Bollmann, H. and B. Rewald. Fettprodukten fuer
die Glacélederbereitung. DE 517,353. Filed 8 Dec. 1927.
(21) Bollmann, H. and B. Rewald. Verfahren zur
Herstellung von Schaedlingsbekaempfungsmitteln (Lecithin
is added to pesticides for improvement of the distribution
and adhesion). DE 476,923. Filed 8 Dec. 1927.
(22) Hanseatische Muhlenwerke AG. In kaltem Wasser
loslicher Leim (Soybean protein and alkali salts). DE
556,646. Filed 25 Oct. 1927.
(23) Nat. Protocol of 24 Sept. 1930. Mr. Bollmann
retires by 30 June 1930, as his own wish, See Special Edition
of the Reichsanzeiger 241.15x30.
(24a) DE 552,963.
(24b) DE 564,340 and DE 569,307 (= US 1,925,027).
Filed 4 march 1931.
(24c) Bollmann, H. Verfahren zur Herstellung von
haltbaren wasserhaltigen Emulsionen von Pﬂanzenlecithin.
DE 581,763. Filed 28 March 1931.
(24d) DE 587,843. Filed 13 Nov. 1931.
(24e) DE 569,168. Filed 6 Jan. 1932.
(25) Hermann Bollmann lived in Berlin-Lankwitz,
Beethovenstr. 43. His family remained in Hamburg 37, at
Brahnsallee 78.
(26) Bollmann, H. Recipe for ‘Gerdrit’ soap. From his
personal notebooks: 1 Aug. 1934 to 17 Jan. 1935. For his
formulas he used, among other things, soy products (protein
and lecithin). He registered various patents, but most of the
ﬁlings were not accepted. For example DE 578,126 ﬁled 29
May 1931, issued 18 May 1933. In his notebook he wrote:
Am I not the inventor of this patent? Must my name not be
recognized? Most of his formulas he left with Julius Dralle in
the Parfümerie and Feinseifenfabrik Georg Dralle, HamburgAltona (founded 1852) to be tested.
(27) According to the Standesamt Berlin Register No.
339/1935: H. Bollmann died on 25 Feb. 1935 in Berlin. His
ﬁrst two co-workers, Adolf Schneider and Bruno Rewald,
since they were Jewish, had already left Germany in the
early 1930s. Adolf Schneider went to Italy and wrote a letter
to Mrs. Bollmann (on 7 April 1935) in which he sent his
condolences then added: In the technical ﬁeld he has made a
signiﬁcant achievement. No one will deny skills and the best
things that remain of his work, the fertile ideas that found an
embodiment in Hansa-Muehle, will live on. This objective
performance and his unselﬁshly providing for creatively
gifted people must be his beautiful legacy.
Bruno Rewald had emigrated to England, but he
returned for Hermann Bollmann’s funeral and is said to have
taken part in secret at the cemetery in Hamburg-Ohlsdorf.
Address: Managing Director, Nattermann Phospholipid
GmbH, Cologne, Germany.
4990. Biodiesel Bulletin (Jefferson City, Missouri). 1999.
Serial/periodical. Jefferson City, Missouri: National
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Biodiesel Board. *
• Summary: Former title: Biodiesel Report. Published by the
National Biodiesel Board; funded by the United Soybean
Board. Address: P.O. Box 104898, 1907 Williams Street,
Jefferson City, Missouri 65110-4898. Phone: (314) 635-3893
or 1-800-769-3437.
4991. Fisher, Kate. 1999. Soy release agent paves the way.
Soybean Digest. Feb. p. 66f.
• Summary: SoyPower Asphalt Release Concentrate is a
biodegradable soy-based product that prevents asphalt from
adhering to most surfaces. It also removes asphalt from tools
and paving equipment. Made by Interwest and marketed by
West Central Cooperative (Ralston, Iowa), it is reportedly
more effective in ﬁeld tests than diesel fuel, detergent, or
pine- and citrus-based products.
4992. Fisher, Kate. 1999. Soy ink for home and ofﬁce.
Soybean Digest. Feb. p. 66f.
• Summary: The Institute of Paper Science and Technology
(Atlanta, Georgia) is working to develop soy ink toners for
use in photocopy machines and laser printers by consumers.
The soy-based toner should be easier to remove during
recycling. The new toners are expected to hit the market
in 3-5 years. The Ohio Soybean Council is sponsoring the
project. Soy ink, ﬁrst introduced in 1987, has become a
widely used alternative to petroleum-based inks.
4993. Ontario Soybean Growers’ Marketing Board
Newsletter. 1999. Biodiesel update. Feb. p. 5.
• Summary: “The commercialization of biodiesel fuel in
Canada continues to be a goal supported by the” OSGMB.
Studies have shown that biodiesel: (1) Is biodegradable and
non-toxic. (2) Reduces harmful exhaust emissions (CO,
particulate matter, polycyclic aromatic hydrocarbons). (3)
Increases fuel lubricity. (4) Raises fuel cetane level.
Discusses: Markets, low-level blends, use of biodiesel in
mining vehicles, urban transportation, beneﬁts. Address: Box
1199, Chatham, ONT, Canada N7M 5L8.
4994. Soybean Digest. 1999. Soy ink is kind to the earth.
Mid-Feb. p. 93.
• Summary: A recent study funded by the Illinois Soybean
Checkoff Board shows that soy ink is more friendly to the
environment than petroleum-based inks.
4995. Behling, Ann. 1999. Soy plastic biodegrades: Iowa
researcher develops new formulation. Soybean Digest.
March. p. 56.
• Summary: Iowa State scientist Joseph Otaigbe has
spent the last four years developing a new formulation
for moisture-resistant, biodegradable soybean plastic.
Even though the polymers in so protein closely mimic the
desirable properties in petroleum-based plastics, the soy

plastic must be carefully formulated so it can be made into
useful products suitable to commercial plastic processing
methods, such as extrusion and injection molding. Otaigbe’s
research is funded by the Iowa Soybean Association and the
Iowa State University Research Foundation. A photo shows
Otaigbe adjusting a mechanical spectrometer.
Talk with Joshua Otaigbe. 1999. March 26. He is in
the Department of Materials Science and Engineering at
Iowa State Univ. Phone: 515-294-9678. He was born in
Nigeria, grew up in Benin City speaking Ishan, and went to
the University of Benin and then the Manchester Univ. in
England.
4996. Soybean Digest. 1999. Researcher wins award for soybased plastic. March. p. 56.
• Summary: University of Delaware researcher Richard
Woll recently received an Innovation in Real Materials
award for his work on soybean-based plastics. The multiyear project was funded by the United Soybean Board. He
and his colleagues investigated several hundred pathways to
get a dozen or so viable formulations. Potential uses for the
new plastic include parts for cars, boats, farm machinery and
medical equipment.
4997. Soybean Digest. 1999. Panel will oversee biodiesel
expansion. March. p. 62.
• Summary: The United Soybean Board (USB) plans to
form an Industrial Products Advisory Panel, which will bring
together all biodiesel stakeholders to provide suggestions for
expanding the use of biodiesel.
One of USB’s major goals is to increase domestic
utilization of soybeans from 1.2 billion bushels/year to
more than 1.5 billion, by the year 2005. The board believes
that expanded industrial uses of soybeans can contribute 20
million bushels to that goal.
4998. Wright, David E. 1999. The farm chemurgic
movement and its inﬂuence on the modern world, including
laying the foundation for current biotechnology research
(Interview). SoyaScan Notes. April 14. Conducted by
William Shurtleff of Soyfoods Center. [25 footnotes]
• Summary: Discusses: Eugene Gressley, cowboy
entrepreneur who buys archival collections for the University
of Wyoming and maneuvers to raise money to get a new
building to house his collections. David’s 1986 visits to and
research in these archives which were housed in a Quonset
hut outside of Laramie. Francis P. Garvan, chemurgist
with great social inﬂuence. Buffum, CEO who worked
for Garvan. Harry E. Bernard. Billy Hale, who married
Herbert Henry Dow’s daughter and wrote his ﬁrst article on
chemurgy in 1926 in Henry Ford’s Dearborn Independent.
Note: Herbert H. Dow (lived 1866-1930) was an
American chemist and manufacturer. Born in Belleville,
Ontario, Canada, he founded the Dow Chemical Co. in 1897
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near Midland, Michigan, and developed and patented over
100 chemical processes. Midland, Michigan, is slightly more
than 100 miles northwest of Dearborn, Michigan–home of
the Ford Motor Co. When Herbert Dow died in 1930, his
son, Willard H. Dow, became head of the company. Willard
was active in the National Farm Chemurgic Council during
the 1930s and 1940s.
Leo Christensen. Edward J. Muhs–the Chemical
Foundation’s historian, how power alcohol destroyed
the Chemical Foundation the important book Industrial
Fermentations, by L.A. Underkoﬂer and Richard J. Hickey
(1954, New York: Chemical Publishing Co.). How Hale
and Garvan laid the foundation of modern biotechnology
research by creating a triad between university researchers,
business, and government. Address: Asst. Vice President for
Research, Michigan State Univ., Room 246 Administration
Bldg., East Lansing, Michigan 48824. Phone: 517-355-2180.
4999. Morrison, E.M. 1999. Soybeans soothe the skin
[SoySoft lotion from Edina, Minnesota]. Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Waseca,
Minnesota) 8(2):1, 4-5. April.
• Summary: Cliff and Lucy Larson of Edina, Minnesota,
own an extrusion plant that processes about 12,000 bushels
of soybeans a month. They have invented and are marketing
the ﬁrst skin care products based on the high quality soy oil.
Their SoySoft Deep Treatment Penetrating Cream (contains
20% soy oil) and SoySoft Daily Moisturizing Body Lotion
(2.5% soy oil) are now being marketed across the region.
They work because soy oil is rich in vitamin E and essential
fatty acids that are beneﬁcial to the skin. Most skin lotions
are made from “mineral oil” or other petroleum derivatives.
They received valuable marketing support from AURI.
Color photos show: (1) A tall plastic dispenser of
SoySoft Deep Treatment Penetrating Cream. (2) The cream
being dispensed on the back of a woman’s hand. (3) Cliff and
Lucy Larson, with a display of their products.
5000. Olson, Joan. 1999. Bean lights up the night. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 8(2):12. April.
• Summary: “Last year, soybean crayons made their debut at
the Farm Progress Show: this year, it was soybean candles.
The candle idea came from a contest sponsored at Purdue
University, where students suggested birthday candles. The
Indiana Soybean Board developed votive candles instead.
Trademarked as ‘Harvest Lights,’ more than $20,000 of
the soybean candles were sold at this year’s Farm Progress
Show.
“Orders can be placed by calling Indiana Soybean
Growers Association’s toll-free number, 1-888-326-4458.”
5001. Ferrendelli, Betta. 1999. Laucks Laboratories survives
the test of time. Puget Sound Business Journal. June 6.

• Summary: In 1908 Laucks Laboratories was founded by
Irving F. Laucks in Seattle, Washington. Shortly thereafter
Yukon gold began arriving in Seattle. The company’s work
is said to have begun when prospectors began returning from
the Alaska Gold Rush.
Note; Actually there were three Alaska Gold Rushes:
(1) Klondike Gold Rush (Yukon, 1896-1899).
(2) Nome Gold Rush (Alaska, 1899-1909).
(3) Fairbanks Gold Rush (Alaska, 1902-1905).
“In 1951, under new ownership, the name was changed
to Laucks Testing Laboratories Inc. and Francis P. Owens
became president.
“Laucks is an analytical and environmental testing
laboratory...” which provides services to government,
industry, and individuals.
Four of the employees have been with the company for
more than 25 years.
The company was named a winner of one of 10 Mayor’s
Small Business awards. Address: Staff Writer.
5002. Product Name: Scented Soy-Oil Body Lotion, and
Lotion Bars.
Manufacturer’s Name: Country Candle Co.
Manufacturer’s Address: 121 East Flynn St., Redwood
Falls, MN 56283. Phone: 507-637-3752.
Date of Introduction: 1999 June.
Ingredients: Soybean oil, scents, colors.
New Product–Documentation: Morrison, E.M. 2000.
“Soy lights: Jill Anderson’s candles are made from cleanburning soybean oil–and they smell good enough to eat.” Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 9(2):4-5. April.
Talk with Jill Anderson of Country Candle Co. 2000.
April 20. The lotion bars were ﬁrst sold in May or June
of 1999, and the soybean lotions in Nov. 1999. The lotion
comes in two forms: 8 oz jars of thick cream and 8 oz pumps
(plastic bottle with pump) of lighter cream. Her favorite
ﬂavor is “purely herbal.” For the 2 oz lotion bar, her favorite
is Angel.
“Redwood Purely Herbal Intensive Therapy Soybean
Lotion” ($10.50 for 8 oz) and Angel Lotion Bar ($8.50 for
2.25 oz) purchased from Country Candle Co. The lotion bar
comes in a clear cellophane bag tied with a natural grass tie.
A label explains how to use: “Rub on hands just like a bar
of soap. No water needed. The warmth from your hands will
make the bar work. Warning: They are addicting!” Both are
very attractively packaged and have lovely fragrances. The
company name will be changed to Redwood Candle Co. in
May 2000; another company already has the name Country
Candle Co.
5003. Product Name: Lip Balm.
Manufacturer’s Name: Country Candle Co.
Manufacturer’s Address: 121 East Flynn St., Redwood
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Falls, MN 56283. Phone: 507-637-3752.
Date of Introduction: 1999 June.
Ingredients: Soybean oil, scents, colors.
Wt/Vol., Packaging, Price: ½ oz white tube.
How Stored: Shelf stable.
New Product–Documentation: Talk with Jill Anderson of
Country Candle Co. 2000. April 20. The lip balm was ﬁrst
sold in Jan. 2000. It is a typical ½-oz screw up container
like Chap-Stik. Her favorite ﬂavor is mango. The company
name will be changed to Redwood Candle Co. in May 2000;
another company already has the name Country Candle Co.
5004. Ontario Soybean Growers’ Marketing Board
Newsletter. 1999. 1999 Project SOY winners announced.
June. p. 8.
• Summary: Winner of the Diploma division was Ben Arnold
with his Soyf’s Up ﬂutterboard [kickboard] made from
soy-enhanced polyerethane. A photo shows Ben holding his
board.
“Second place was awarded to the creator of Water Lily
soy oil soaps. Spreadable butter made with soy oil captured
third place.
“The undergraduate / graduate category was won by
Valerio Primomo for his Soylight soybean candles. An edible
soy protein coating used to protect foods from absorbing
too much fat during deep frying, was awarded second prize.
SoyWorks, a soybean research publication and SoYummy
SoyPops, a tofu-based frozen fruit bar, tied for third place
honors.” Address: Box 1199, Chatham, ONT, Canada N7M
5L8.
5005. Imhoff, Dan; Warshall, Peter. 1999. Soybean of
happiness: A 3,000 year history of our most modern oilseed.
Whole Earth (San Rafael, California) No. 97. Summer. p.
75-79.
• Summary: Contents: Introduction. Soy industrialism.
The industrial products. Global soy ﬁghts. The most recent
incarnation: Spliced soy. Contains six illustrations from
The Book of Tofu, by Shurtleff and Aoyagi. Address: Editor,
Whole Earth, California. Phone: 415/256-2800.
5006. SoyaScan Notes. 1999. The soybean: Animal,
vegetable or mineral? (Overview). Aug. 4. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: A traditional American parlor game and
quiz show named “Twenty Questions” was based on the
assumption that all things in the universe could be classiﬁed
as either animal, vegetable, or mineral. Clearly the soybean
is a vegetable, and it is most like a vegetable when served
as edamamé or green vegetable soybeans. But soybean pods
and leaves are unusually hairy, and the soybean can easily
be transformed into alternatives to almost every known
animal food product–more speciﬁcally into all kinds of meats
and dairy products. It can be made into meatless burgers,

hot dogs (wieners), breakfast sausages, beef jerky, bacon
bits (such as Bac*Os) or meatless bacon, juicy chicken
drumsticks or meatless chick nuggets, meatless steak, and the
like. Or it can be made into all the dairy alternatives such as
milk, yogurt, ice cream, cheese, cream cheese, cheesecake,
sour cream, coffee creamer, whip topping and the like.
Soybean oil can also be made to imitate the greatest
commodity of the 20th century: petroleum. We now have soy
ink, soy diesel fuel, soy resins, soy paints and varnishes, etc.
Thus, of all the vegetables in the world, the soybean is
the most versatile–the most like an animal and the most like
a vegetable. What will they think of next?
Note: Twenty Questions began on radio in 1946, then
played on television from Nov. 1949 until May 1955.
5007. Johnson, Lawrence A. 1999. Economic values of
genetic modiﬁcations for soybeans–Where’s the gold? In:
Midwest Soybean Conference 4 Proceedings. Illinois. 95 p.
See p. 37-48. Held 4-7 Aug. 1999 at Chicago, Illinois. [16
ref]
• Summary: Contents: Introduction. Soybean meal for feed.
Soybean protein in food and industrial products. Soybean
oil in food. Soybean oil in industrial products. Conclusions.
Four tables quantify each of these modiﬁcations. Each table
contains the following columns: Modiﬁcation. Beneﬁts.
Potential market impact (million dollars/year). Extent of
modiﬁcation to estimate market impact. Estimated soybean
demand (million bu/year). Estimated value added (dollars/
bushel/unit of trait). All the big impacts are modiﬁcations to
soybean meal for feed. In descending order of importance:
Increase lysine, eliminate oligosaccharides, increase
methionine, increase protein content with a reduction in oil.
Address: Professor-in-Charge, Center for Crops Utilization
Research, Iowa State Univ., Ames, Iowa.
5008. Vianna, Julio Xavier, Jr. 1999. Curitiba urban
transit biodiesel test. In: Midwest Soybean Conference 4
Proceedings. Illinois. 95 p. See p. 58-63. Held 4-7 Aug. 1999
at Chicago, Illinois.
• Summary: Contents: Biodiesel. Biodiesel and soybean
production in Brazil. Urban public transport. Curitiba (in
Parana State). Biodiesel test in Curitiba. Test objectives.
Sponsors. Test results and methodology. Performance and
emission bench tests. Economic analysis. Public opinion.
Conclusion.
“Conclusion: Results of the test demonstrated that
smoke and other emissions were reduced with the use of B20
without negatively impacting operating performance. Public
opinion was supportive of alternative fuels that reduced
pollution in the city and an economic analysis indicated that
adoption of B20 by the Curitiba transit ﬂeet would result in a
slight fare increase of 4.32%.
“With government support and proper handling of
regulatory issues, biodiesel could become a viable product
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in Brazil. Much attention has been given to the level of
government support afforded in the Brazilian market,
speciﬁcally in the State of Parana. It should be noted,
however, that while governmental support is an important
factor in the adoption and implementation of biodiesel
programs, it is not a primary factor for securing fuel sales.
The adoption of biodiesel as a viable fuel source will
eventually return to bottom line economics–what is the cost
beneﬁt analysis for biodiesel compared to other alternatives
that can accomplish the same goals? Drawing from the US
experience, various research, regulatory and marketing
hurdles exist and must be addressed prior to successful
marketing of biodiesel. At the time of this writing, a plant to
produce biodiesel is being built in Curitiba–a sure sign of a
successful market introduction.” Address: Curitiba, Parana,
Brazil.
5009. Hamburger Abendblatt (Hamburg, Germany). 1999.
25 Millionen Mark fuer weiteres Kraftwerk und eine “BioDiesel”-Anlage am Standort Neuhof Oelmuehle Hamburg
AG investiert [Oelmuehle Hamburg AG has invested 25
million Marks for more power plant and a biodiesel plant in
Neuhof]. Sept. 1. 1 p.
• Summary: The biodiesel will be made mostly from
rapeseed oil methyl esters (RME). Dr. Klaus Thiemann is the
lead ofﬁcer at Oelmuehle Hamburg and Hans Thiem is the
project director.
5010. Duffey, Patrick. 1999. The price is right: AGP sets
pace for soybean industry with new oil pricing program.
Rural Cooperatives 66(5):14-18. Sept/Oct.
• Summary: In 1983, its ﬁrst year in business, AGP had
sales of $700 million. Its annual gross sales will soon top $4
billion.
“AGP, owned by 285 local and 10 regional cooperatives,
will take on another pioneering role for the industry this fall
when it begins paying premium prices at its nine processing
plants for soybeans that meet graduated level standards
for oil content. The new program took effect Oct. 1.” Jim
Lindsay, AGP’s chief executive ofﬁcer, says the new oil
premium program “represents another avenue to add value to
soybeans for farmers throughout the cooperative processing
system.”
While this pricing program is new to the soybean
industry, it is well established in other agricultural industries.
“In grain, the protein content of wheat has been measured for
decades to determine the price. The dairy industry calculates
price to producers based on the protein content of milk,
which is a critical factor for making cheese.”
“AGP started building the foundation for the valuepricing system 18 months ago in cooperation with ﬁeld
testing by 14 Iowa local cooperatives, Charles Hurburgh
at Iowa State University and the Iowa Soybean Promotion
Board.” Near-infrared transmission (NIT) technology is used

to provide rapid and accurate analysis of the oil content of
whole soybeans. Larry Burkett, AGP senior vice president
for corporate and member relations, believes soybeans offer
a bright future for farmers.
AGP began operating in 1983. Jim Lindsay, the co-op’s
ﬁrst and only CEO “compiled a staff that attacked costs with
a vengeance. “He had prior business experience with corn
and soybean processing as an executive at ADM, and he was
chairman of the National Oilseed Processors Association
(NOPA) for four years.
There follows a question and answer session with Jim
Lindsay: What is AGP’s mission? How did AGP build its
ﬁnancial standing in its short 16-year history? What has
prompted AGP’s extensive expansion in recent years?
Where is the future in soybean exports? What is AGP’s
future direction? “Part of AGP’s challenge is to help farmers
identify with value-added products.” AGP has added a new
methyl ester plant at Sergeant Bluff, Iowa. “Soy methyl ester
is used in solvents, cleaners, agricultural spray adjuvants,
cosmetics, and soydiesel.” At the AGP plant in Mason City,
Iowa, storage has been boosted by 150%. AGP has begun
making Amino Plus, a high-bypass soybean meal shown by
AGP research to increase milk production by as much as
10% in lactating dairy cattle. AGP has purchased an interest
in Protinal / Proagro in Venezuela, a broiler [chicken]
production, processing and marketing company that also
markets livestock feed and seed. And it has opened AGP
Hungary, a premix and feed company owned by AGP and
12 farmer cooperatives in Hungary. Address: Information
Specialist, USDA Rural Development.
5011. Kauffman, Harold E. comp. 1999. World Soybean
Research Conference VI: Proceedings–Invited and
contributed papers. Champaign, Illinois: Printed and bound
by Superior Printing. xxxix + 746 p. Held 4-7 Aug. 1999 at
Chicago, Illinois. No index. 28 cm.
• Summary: This book is divided into three main parts:
Front matter (p. i-xxxix), invited papers (p. 1-428), and
contributed papers (oral presentations and poster sessions, p.
429-746). Within these parts it contains the following major
divisions: Table of contents for invited papers. Table of
contents for contributed presentations. Foreword (Effects of
globalization). WSRC VI Continuing Committees. WSRC VI
Program Committee.
Invited papers–WSRC Plenary session–The state of
soybean industry in key countries and regions (7 papers).
WSRC State of the science sessions–Biotechnology:
Biotechnology and the genome (5), biotechnology and
transgenics (2). Soybean breeding: Envisioning the future of
breeding (17), genetic resistance to soybean cyst nematode
(5). Germplasm (14). Crop, soil, and water management
(12). Disease management (4). Nematode management (4).
Insect management (4). Weed management (3). Processing
and utilization: Industrial uses (3), processing technology–
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future trends in soybean processing (3). Food and human
health: Food uses of soybeans (6), chronic diseases (9).
Contributed papers (abstracts of oral presentations and
poster sessions): Biotechnology. Breeding. Germplasm.
Physiology. Crop management. Soil & water management.
Disease management. Insect management. Weed
management. Processing technology. Animal nutrition. Food
and health. Industrial products. Information technology.
Management. Marketing. Policy and trade.
These proceedings are the lowest quality (poorest) of
any produced by any of the six World Soybean Research
Conference held to date, for the following reasons: (1) Many
key papers are missing because “Manuscripts not available
at publication deadline.” For example, of the nine invited
papers on soy and chronic disease, eight are missing from the
proceedings! (2) The proceedings were not edited. Thus there
are many typographical errors and examples of poor English
and bizarre formatting (see p. 429, left column). This year
the Conference was part of “Global Soy Forum ‘99.” The
Proceedings were compiled with assistance from the staff of
the National Soybean Research Laboratory, the University of
Illinois, and Global Soy Forum.” They are printed with soy
ink and sponsored by (1) The University of Illinois, UrbanaChampaign, and (2) The Soybean Research & Development
Council, Des Moines, Iowa.
Talk with Dr. Harold Kauffman. 1999. Sept. 15.
These proceedings were handed out at the conference to
all attendees. Having them ready for the conference was
considered more important than having them carefully edited
and published later. Moreover, the University of Illinois did
not have the money, staff, or time to take the latter approach.
In general, the proceedings did not have a high priority–in
part because so much information is now available on the
Internet. Address: Chairman, Univ. of Illinois.
5012. Seed World. 1999. Biodiesel: The environmentally
friendly alternative. Sept. p. 10, 12-23.
• Summary: Color photos show: (1)
A large bus with soybeans painted on
the side. The sign on that side reads:
“Soybean powered: This bus runs on
soybean bio-diesel.” On the back:
“This bus gets 250 miles per acre.”
(2) A boat near Chicago, Illinois, powered by “Soy Diesel.”
Photos courtesy of the National Biodiesel Board.
5013. AGP–Ag Processing Inc a cooperative. 1999. Annual
report: Partners in food production. 12700 West Dodge Road,
P.O. Box 2047, Omaha, Nebraska 68103-2047. 32 + 19 p. 28
cm.
• Summary: Net sales for 1999 (year ended Aug. 31) were
$2,094.504 million, down 20.0% from $2,615.077 million
in 1998. Net earnings before income taxes: $18.167 million,
down 68.5% from the $57.526 million in 1998.

“Since its formation in 1983, AGP has been committed
to the success of its owners. Today that is 278 local
cooperatives and eight regional cooperatives, representing
300,000 farmers from 16 states throughout the United States
and Canada” (p. 1).
AGP has expanded into “Soy-based methyl ester
products, used primarily in the fuels, solvents, and
agricultural chemicals business (as an adjuvant).” This is a
growing new value-added market (p. 3).
“AGP’s investment in a methyl ester plant at Sergeant
Bluff, Iowa came at a time when companies could not use
methyl esters because there was not a consistent supply. Now
soybean oil in the form of biodiesel (SoyGold) is breaking
into the diesel market as a lubricity agent in premium diesel
offered by major fuel suppliers” (p. 5).
AGP works “intimately with the American Soybean
Association. This year that relationship was able to produce
legislation in Congress that allowed 20% biodiesel blends to
be designated as alternative fuels country-wide” (p. 13).
“Methylated seed oil (MSO) adjuvants faced a difﬁcult
time this year primarily because MSO is not suitable for
use with Roundup (c). AGP did, however, gain more MSO
distributors this year” (p. 18).
AGP’s new soybean processing plant in Hastings,
Nebraska, began operating “in June 1999. It is: The ﬁrst
farmer-owned soybean processing plant in Nebraska. The
westernmost soybean processing plant in the United States.
AGP’s ninth soybean processing plant. Once the plant is
operating at capacity, an estimated 200+ trucks will be at the
Hastings location daily, either inbound with soybeans, corn,
or milo and/or outbound with soybean meal, soybean oil,
ethanol, and other products such as hulls or distillers’ dried
grain with solubles.”
Color photos show: (1) Leiting and Lindsay. (2)
Marketing materials for AGP’s “Soybean Value Pricing–
Oil Premium Program.” (4) The board of directors. (5)
Management staff–including one woman for the ﬁrst time.
Address: Omaha, Nebraska. Phone: (402) 496-7809.
5014. Food Processing (Chicago). 1999. Food processing
awards: Reducing costs, adding value, introducing
innovation. boosting productivity. Oct. [9 ref]
• Summary: An “Achievement Award” for ingredients went
to Gist Brocades for Soyarome, “a fermented soy ﬂour,
which increases ﬂavor proﬁles by enhancing mouthfeel and
creaminess and boosting cheese character.” It is described as
“the ﬁrst true vegetable, dairy and spice ﬂavor enhancer.”
5015. Product Name: Country Candles [More than 60
scents and colors in glass containers].
Manufacturer’s Name: Country Candle Co. LLC.
Manufacturer’s Address: 121 East Flynn St., Redwood
Falls, MN 56283. Phone: 507-637-3752.
Date of Introduction: 1999 November.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1714
Ingredients: Soybean oil, scents, colors.
New Product–Documentation: Morrison, E.M. 2000.
“Soy lights: Jill Anderson’s candles are made from cleanburning soybean oil–and they smell good enough to eat.” Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 9(2):4-5. April. Scents include
blueberry, strawberry-kiwi, orange dreamsicle, mangopapaya, Georgia peach, pear, etc.
Talk with Jill Anderson of Country Candle Co. 2000.
April 20. The candles come in two forms: 2 oz votive and
8 oz half-pint. There are two basic types of scents: Flowery
(her favorites are lilac and lily of the valley) and fruity
(such as dewberry). The only other soy candle she is aware
of is “Harvest Lights,” developed by Purdue University in
Indiana. When it ﬁrst came on the market, it was distributed
through seed dealers–who would give the candles to farmers
when they buy seed. Then she saw it at the Minnesota State
Fair. Soon Purdue started marketing the candles to state
soybean boards and associations. When Jill tried contacting
the Minnesota State Soybean Board, she was told they had a
$60,000 supply of Harvest Lights. The company name will
be changed to Redwood Candle Co. in May 2000; another
company already has the name Country Candle Co.
Two candles purchased from Country Candle Co. 2000.
May 8. One votive candle, dewberry scent, costs $1.50.
One small candle in a Kerr glass jar (14 oz, burns for 40
hours), lilac scent, costs $6.97. “Zero soot. Handpoured in
Minnesota.”
5016. Product Name: Soy candles [Styles: Round Clear,
Square Clear, Bubble Votive, Swirl Votive, or Round Tin].
Manufacturer’s Name: BeansWax Candle Co.
Manufacturer’s Address: P.O. Box 1151, Maple Grove,
MN 55311. Phone: (612) 813-1800.
Date of Introduction: 1999 December.
How Stored: Shelf stable.
New Product–Documentation: Talk with Brett Almquist,
founder and president, BeansWax Candle Co. 2004. April 2.
His company sold its ﬁrst candles–which were soy candles–
on 11 Dec. 1999. There were 5 styles, as shown above, and
for each style there were many fragrances, giving a total of
60 different combinations (SKUs–he now has 146 SKUs).
The term “Round Clear” refers to a candle in a round, clear
(not frosted) glass container. He bought the wax for these
candles from Candleworks, Inc. of Iowa. When he started
selling candles, the only other companies were Candleworks
(Michael Richards), another company in Iowa that is now
bankrupt, and another company in southern Minnesota that
is also now bankrupt. So his company and Candleworks are
the two oldest soy candle companies in the USA–and the
world. His ﬁrst candles were made of mostly soy wax but he
does not know if they were 100% soy wax because Michael
Richards’ formula was a secret. He bought the wax in solid
blocks, melted it in big double boilers, mixed in special

ingredients to make his recipes, placed the cotton wicks by
hand, and used coffee cans to pour the molten wax by hand
into the glass or tin containers (it was a cottage industry).
He was unable to get the amount of wax he needed on time
from Candleworks, and he felt there were some problems
with the quality of the wax, so that forced him into learning
about vegetable oils and developing his own formula.
Brett’s present version of soy wax is his 4th version since
the company began. He has been constantly researching and
improving his wax, and he now believes it is as good as–or
better than–any currently on the market.
5017. Product Name: Soy Gel (Strips Paint and Varnish).
Manufacturer’s Name: Franmar Chemical, Inc.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1999.
Ingredients: Incl. soy methyl esters.
New Product–Documentation: Collins, Sherry. 2001.
Soybean Digest. Feb. p. 64. “Strip paint with soy.” Soy
Gel strips paint and varnish safely, easily, and without
odor–according to Frank Sliney, Franmar president. It also
effectively strips lead-based paints. Every gallon of Soy
Gel uses 1 bushel of soybeans because the main ingredient
is soy methyl esters. Original research was partially funded
by the United Soybean Board. For more information about
this and other soy products, see Franmar’s website at www.
soysolvents.com, or call 1-800-538-5069.
Talk with Frank Sliney, owner of Franmar Chemical.
2001. March 8. This product was introduced about two years
ago. A close relative is Bean-e-Doo Dust Mop Treatment.
5018. Product Name: Bean-e-Rid (Antifungal Compound
for Molds and Mildew).
Manufacturer’s Name: Franmar Chemical, Inc.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1999.
Ingredients: Incl. soy methyl esters.
New Product–Documentation: Talk with Frank Sliney,
owner of Franmar Chemical. 2001. March 8. The soy doesn’t
kill the mildew; it is the carrier for the killers of mildew and
mold.
5019. Product Name: Bean-e-Doo Vinyl Cleaner (For
Sidings of Houses).
Manufacturer’s Name: Franmar Chemical, Inc.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1999.
Ingredients: Incl. soy methyl esters.
New Product–Documentation: Talk with Frank Sliney,
owner of Franmar Chemical. 2001. March 8. The most
popular building material today in California and the
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Midwest is vinyl! Vinyl sheeting is used in place of wood to
make the exterior of houses. It is less expensive than wood,
stands up well to harsh weather conditions (sun, wind, snow,
etc.), and requires no painting, since inorganic pigments are
part of vinyl (impregnated) and won’t fade. It comes with
a 20-year guarantee against fading. The problem is, it will
oxidize, so a white fuzzy coating appears on the surface.
This product is used to clean the outside of vinyl houses,
removing the oxidation in a nontoxic way. Spray it on, let it
sit, wipe it off.
5020. Product Name: Hold-Block (Prevents Corrosion by
Low pH Chemicals).
Manufacturer’s Name: Franmar Chemical, Inc.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1999.
Ingredients: Incl. soy methyl esters.
New Product–Documentation: Talk with Frank Sliney,
owner of Franmar Chemical. 2001. March 8. Australia needs
to import all the sulfur it uses. But when raw sulfur (which
has a pH of 2) is purchased from British Columbia (Canada)
and put into ships, moisture combines with it to create
sulfuric acid, which eats away at the interior of the ship. For
years they have been using lime wash to protect the ship,
but its use is very hazardous. Many millions of gallons of
lime wash are sold each year. Frank developed this exclusive
anticorrosive product for one customer. It uses several soy
compounds.
5021. Product Name: Bean-e-Doo Cold Wash Solvent
(With Corrosion Inhibitors; Used in Parts Washers).
Manufacturer’s Name: Franmar Chemical, Inc.
Manufacturer’s Address: P.O. Box 97, Normal, IL 61761.
Phone: 1-800-538-5069.
Date of Introduction: 1999.
Ingredients: Incl. soy methyl esters.
New Product–Documentation: Talk with Frank Sliney,
owner of Franmar Chemical. 2001. March 8. Parts washers
are machines used in commercial garages to clean small
auto parts, such as gears, carburetors, etc. A small business
will use 40,000 gallons of solvent (mineral spirits) a year.
The nitrous oxides from automobile exhaust mix with the
volatile hydrocarbons from the washers in the presence of
sunlight; a photoreaction causes smog. We already have
laws and devices to reduce the nitrous oxides from auto
emissions. Now we need to reduce the hydrocarbons, as
from parts washers. Mineral spirits are widely used and
inexpensive–but they evaporate, goes into the air and
turns into smog. The EPA mandated that all parts washers
containing cold-wash solvents must have a vapor pressure of
less than 0.2, which means they don’t evaporate. Water has
a vapor pressure of 17.5. The industry challenged this ruling
and the Supreme Court ruled 5-4 in favor of the EPA, saying

the EPA should consider only health; it need not consider
the cost of compliance. The solution to the problem is this
product, which is based on vegetable oil and which does not
evaporate. The Contact Corrosion Inhibitors (CCIs) make it
work even better.
5022. Hansenhuetti, G.L. 1999. Fats and fatty oils. In: KirkOthmer: Concise Encyclopedia of Chemical Technology,
4th ed. 1999. New York, Chichester, Weinheim, Brisbane,
Singapore, Toronto: John Wiley & Sons, Inc. xxxvi + 2196 p.
See p. 804-06. 28 x 22 cm. A Wiley-Interscience Publication.
[4 ref]
• Summary: A concise treatment of fats and fatty oils
worldwide. Contents: Introduction (“Fats and fatty oil are
composed primarily of triglycerides, esters of glycerol and
fatty acids”). Composition: Free fatty acids and partial
glycerides, phospholipids (“The three most common
phospholipids in commercial oils are phosphatidylcholine
or lecithin, phosphatidylethanolamine or cephalin, and
phosphatidylinositol.” Liposomes), sterols, tocopherols and
tocotrienols, carotenoids and other pigments. Processing of
fats and oils. Sources of fats and oils (vegetables. animal
depot fats, ﬁsh, or marine mammals; biotechnology;
separation of a fat or oil from its source). Physical properties
of fats and oils: Crystallization and melting behavior,
viscosity, surface and interfacial tension, density, smoke,
ﬂash and ﬁre points, refractive index, absorption spectra,
solubility properties. Chemical properties. Analytical
methods. Uses of fats and oils (in foods, as cooking oils,
soaps and detergents, drying oils, and for making fatty acids
and derivatives). Address: Kraft General Foods.
5023. Tickell, Joshua; Tickell, Kaia. 1999. From the fryer
to the fuel tank: The complete guide to using vegetable oil
as an alternative fuel. 2nd ed. Sarasota, Florida: GreenTech
Publishing. 162 p. Illust. Index. *
• Summary: This excellent book describes how to make
diesel fuel from vegetable oils using a low-tech process.
Address: Florida.
5024. Wendel, Armin. 1999. Lecithin. In: Kirk-Othmer:
Concise Encyclopedia of Chemical Technology, 4th
ed. 1999. New York, Chichester, Weinheim, Brisbane,
Singapore, Toronto: John Wiley & Sons, Inc. xxxvi +
2196 p. See p. 1121-22. 28 x 22 cm. A Wiley-Interscience
Publication. [4 ref]
• Summary: A concise treatment of lecithin. Contents:
Introduction (soy lecithin and egg lecithin are by far
the most important types; the terms “soy lecithin” and
“commercial lecithin” are often used interchangeably).
Physical properties. Chemical properties. Manufacture and
processing. Puriﬁcation processes. Commercial grades.
Economic aspects. Health and safety factors. Uses.
Worldwide, the uses of lecithin are as follows:
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margarine 25-30%; baking, chocolate and ice cream 25-30%;
technical / industrial products 10-20%; cosmetics 3-5%; and
pharmaceuticals 3%.
Cosmetics: Since the introduction of Capture in
1986, liposomes {made from phospholipids} are available
worldwide.
Animal feed, baking products, candy / confections {incl.
chocolate}, cosmetics and soaps, food {dehydrated foods, ice
cream, macaroni and noodles, margarine, edible oils and fats,
inks and dyes}, liposomes (See Note 2), paints, petroleum
products, pharmaceuticals, plant protection, plastics, release /
antisticking agents, elastomers {in rubber}, textiles.
Bibliography.
Figures: (1) The chemical structure of
phosphatidylcholine (PC).
Tables: (1) Categories of commercial lecithin. The
three basic categories are natural, reﬁned, and modiﬁed.
Within “natural” are plastic and ﬂuid, each of which can
be unbleached, bleached, or double-bleached. Within
“reﬁned” are deoiled and fractionated; the latter can be either
alcohol-soluble or alcohol insoluble. Within “modiﬁed” are
physically, chemically, or enzymatically; physically can
be either custom-blended or natural and reﬁned. Address:
Rhône-Poulenc Rorer [Germany].
5025. Wendel, Armin. 1999. C.H. Buer ChemischPharmazeutische Fabrik [History of C.H. Buer Chemical
and Pharmaceutical Factory, and Biography of Dr. Heinz
(Heinrich) Carl Buer and his son Carl Heinz Buer].
Hamburg, Germany. 10 p. Unpublished typescript. [27 ref.
Ger]
• Summary: The year 2000 marked the 150th anniversary of
lecithin (1)
H.C. Buer was one of the ﬁrst to make lecithin from
plant extracts usable for therapeutic purposes.
Heinz (Heinrich) Carl Buer was born on October 21,
1875 in Buer, Westphalia (2). He studied in Bonn and, at the
age of twenty-six, he completed his studies at the University
of Bonn with the golden doctorate diploma with honors (2,
3).
Dr. Heinz Carl Buer occupied himself early on with
lecithin. The source at that time, the egg, was too expensive
for him, so he looked for a less expensive plant-based source.
Lupins served as his ﬁrst source.
In addition to the therapeutic use of lecithin, he also
occupied himself with the improvement of butter by means
of the addition of lecithin (30) as well as the production of a
coffee substitute from soybeans (31).
In 1905, he was to found the ﬁrst chemical and
pharmaceutical factory in Jerres near Bonn (4).
In 1907, Dr. H.C. Buer founded the company NeuraWerk Dr. Buer & Co. KG (Dr. Buer & Co. Neura Factory
Limited Partnership) in Cologne (2, 5, 6) which launched as
its ﬁrst product Dr. Buer Neura Lecithin Pearls (Dr. Buer-

Neura-Lecithinperlen) (7).
In 1907, Dr. Buer also applied for his ﬁrst patent, in
which he describes a method for obtaining lecithin from
the seeds of lupins and other podded plants, in which he
carried out the extraction with hot, 96% ethanol and then
treated the extract with an ethanol-water-ether mixture (8).
Over the course of the years, there was intense work on
the improvement of the process. The goal was a tasteless,
odorless, oil-free lecithin which could be simply processed
into therapeutic forms (9).
At that time, it was still difﬁcult to procure the raw
materials. Only when soybeans were imported in larger
quantities from China starting from around 1911 and
processed on an industrial scale at the Hansa Mühle that was
founded by Hermann Bollmann (32) was sufﬁcient lecithin
available for further processing (1, 29).
Buer set himself the task of obtaining the most oil-free
solid lecithin possible. On top of that, he had to work at low
temperatures in order to prevent the decomposition of the
raw materials (10).
He found that with the use of acetone, the oil could be
easily be removed from the lecithin (9c).
But only with a new process, for which he applied for
a patent in 1931, did his son Carl Heinz Buer reach the
breakthrough (11).
Carl Heinz Buer was born in Cologne on July 21, 1907
(2, 5). He ﬁrst of all studied the fundamentals of chemistry
with Nobel laureate Prof. Staudinger in Freiburg, in order to
then complete his business management studies as a qualiﬁed
businessman with Prof. Schmalenbach in Cologne (5).
In 1930, Carl Heinz Buer founded the C.H. Buer
Chemical and Pharmaceutical Factory (C.H. Buer ChemischPharmazeutische Fabrik) in Cologne. Its production site
was located in the Braunsfeld district of Cologne at Eupener
Str. 159. On the basis of his process, he brought Buer’s Pure
Lecithin (Buers Reinlecithin) to the market (12). He also
attempted to develop topical preparations. In 1936, he tried
to develop a rheumatism remedy for rubbing in with which
he processed salicylic acid with phospholipids, (13) which
came to market as Salicyltrad®.
By means of the addition of peppermint oil, he produced
solutions of pure lecithin with a signiﬁcant shelf life, which
were marketed under the names (33) of Lesiominz® and
Leffermint®.
Even though only ten people were employed in 1930,
by the outbreak of the war in 1939, that number had already
grown to more than ninety.
With the extraction of the oil, during which the raw
lecithin was treated with acetone, large quantities of acetonesoluble products were obtained (pure lecithin is not acetonesoluble), the so-called “lecithin oil”, which was processed
into a lecithin soap and marketed (14).
In 1941, Dr. H.C. Buer was successful along with Dr.
Rudolf Kunze in gathering together all of the knowledge on
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lecithin and its therapeutic use into a 166 page-long book
(15).
However, the war [World War II] also brought the C.H.
Buer Chemical and Pharmaceutical Factory to a standstill.
Carl Heinz Buer was evacuated to Southern Germany, where
he probably re-registered his company in Munich right after
the end of the war (16). On June 25, 1945, Carl Heinz Buer
and his father, Dr. Heinrich Carl Buer, made the application
in Cologne to reopen the C.H. Buer Chemical and
Pharmaceutical Factory at Eupener Str. 159 in the Braunsfeld
district of Cologne. The application was for the production
of pharmaceuticals, soaps, and special medical disinfectants
for pharmacies, drugstores, medical clinics, and perfumeries
(17). In the beginning, the following products were to be
produced:
50,000 small packets of pure lecithin
75,000 pieces of soap
10,000 ampules (Cholecipur–against pernicious anemia
and malaria)
The factory was up to 50% destroyed. But a warehouse
stock of 28 metric tons of raw lecithin, 20 metric tons of
acetone, 3 metric tons of ethanol, 20 metric tons of lecithin
oil, and 3,800 small packets of pure lecithin were still
available. In order to be able to restart production once again,
a workforce of ten with a schedule of forty-eight hours a
week was engaged (17). The monthly need for raw materials
turned out to be as follows:
6 metric tons raw lecithin
5 metric tons acetone
500 liters alcohol
6 metric tons of coal
1,500-2,000 kw [kwh?] of electricity
in order to be able to produce the following products
every month:
25,000 small packets of pure lecithin
40,000 pieces of soap, and
10,000 ampules of Cholicipur.
Carl Heinz Buer proceeded to systematically build up
the factory once again and to resume the research work,
supported by Prof. Dyckerhoff, who ran the laboratory, and
a scientiﬁc advisory committee consisting of Prof. Heinrich
Gebhardt (chairman), Prof. Hans Dyckerhoff, Prof. Hermann
Gross, Prof. Hans-Georg Rietschel, Prof. Walter Scharpff,
Dr. Agifä Isnel, Dr. Franz-Detlef Bourry, Dr. Jacques
Classen, Dr. Hans Joachim Kramer, and Dr. Karl Mallmann.
The process for obtaining pure lecithin was constantly
improved (19).
In 1952, the following products from CARL HEINZ
Buer and the Neura-Werke Dr. Buer were included
in the Red List (Rote Liste, the directory of German
pharmaceuticals) (20)
Pure lecithin Dr. Buer (fascicle)
Insulethin (insulecithin ointment)
Cuprosan ointment (copper lecithin, zinc oxylate,

glycerin)
In 1952, some portions of the property on Eupener Str.
were also sold to A. Nattermann & Cie GmbH, which had
had its headquarters at Eupener Str. 159a since the 1930s
(21).
After decades of lecithin research, lecithin in a high
concentration was successfully brought into a stable
emulsion (dextrose / ethanol) (22, 23). With this, liquid
Buer lecithin (buerlecithin ﬂüssig®) was born and made its
triumphal march (24).
In the meantime, some 150 people were working in
the new factory, which had three separate laboratories: the
operations laboratory for the testing of raw materials and
ﬁnished products, a development laboratory, and a laboratory
for special medical studies, which supported doctor diagnosis
through blood tests and urinalysis on protein enzymes, which
had been discovered by the physiologist, privy councilor
(Geheimrat) Dr. E. Abderhalden.
In March 1961, the elder Dr. H.C. Buer celebrated the
sixtieth anniversary of his doctorate at Lindenallee 86 in
the Bayenthal district of Cologne (25). In the same year,
the Buer & Co. Neura Factory in the Braunsfeld district of
Cologne was integrated into the C.H. Buer Chemical and
Pharmaceutical Factory. Negotiations for the sale of the
company were also entered into with the Pﬁzer Corp. of the
USA.
In November 1961, the sale was then completed. At that
point, the company belonged to Pﬁzer GmbH in Karlsruhe
(26). The company was then managed from Karlsruhe.
Carl Heinz Buer retired as managing director in 1962.
The production of pure lecithin was at ﬁrst transferred to
Karlsruhe to the Pﬁzer subsidiary Ring-Chemie.
In 1962, Dr. H.C. Buer was awarded the First Class
Order of Merit of the Federal Republic of Germany
(Bundesverdienstkreuz 1. Klasse). He died on February 24,
1962 at the age of eighty-seven.
After the sale of the company, the married couple C.H.
Buer and Gaby Buer founded a new company for the sale of
cosmetic products under the name Intercos KG, (27) which
merged with the holding company C.H. Buer Verwaltungs
AG Köln-Braunsfeld on November 22, 1962.
In 1965, the property of the Buer company with
the empty administration building was taken over by A.
Nattermann (28). With that event, the era of the C.H. Buer
Chemical and Pharmaceutical Factory in Cologne ﬁnally
came to an end. In 1966, the holding company C.H. Buer
Verwaltungs AG was also dissolved.
Starting from 1967, C.H. Buer GmbH continued in
Karlsruhe, and in 1968 it was transferred to Munich, from
which the product Buerlecithin continued to be sold. The
production site was moved from Karlsruhe to Pﬁzer Chemie
in Wiesbaden. Pﬁzer Chemie sold lecithin from Wiesbaden
as a raw material for other industries. The capacity was
approximately 200-300 metric tons per year of deoiled raw
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lecithin.
In the mid-1980s, the license for buerlecithin was
awarded to the Roland company. The production plant was
sold to Lipoid KG. The company Carl Heinz Buer was
moved from Munich to the subsidiary of Pﬁzer in Ilertissen,
Mack Ilertissen.
In 1986-89, the Roland company, a subsidiary of Byk
Gulden (itself a subsidiary of Altana) began a major publicity
campaign to make buerlecithin well-known once again.
Later, the preparation was completely taken over by the
Roland company. Continued. Address: Managing Director,
Nattermann Phospholipid GmbH, Cologne, Germany;
and Chairman of the Board, American Lecithin Company
(Oxford, Connecticut, USA).
5026. Wendel, Armin. 1999. C.H. Buer ChemischPharmazeutische Fabrik [History of C.H. Buer Chemical
and Pharmaceutical Factory, and Biography of Dr. Heinz
(Heinrich) Carl Buer and his son Carl Heinz Buer]
(Continued–Document part II). Hamburg, Germany. 10 p.
Unpublished typescript. [27 ref. Ger]
• Summary: (Continued): Endnotes:
(1) Wendel, A. 2000. “Lecithin, the ﬁrst 150 years.”
Inform (AOCS) 11(8):885-90, 892. Aug.; 11(9):992-97. Sept.
(2) Steimel, Robert. 1958. Kölner Köpfe [Biographies of
Important Inhabitants of Cologne since 1800. With Portraits].
Köln-Zollstock: Steimel-Verlag. See p. 84.
(3) The details on the university studies come from
the book by R. Steimel. A request to the archives of the
University of Bonn in 1999 yielded the response that
as a result of a ﬁre at the beginning of the century, the
documents were no longer available. From the timeline
on the history of the Agricultural Academy in Poppelsdorf
(Landwirtschaftliche Akademie in Poppelsdorf) (by P.
Seehaus, archives of the University of Bonn {Rheinische
Friedrich-Wilhelm-Universität Bonn})–entries for 1907,
1908, and 1910, it emerges that H.C. Buer was a lecturer
at the Royal Agricultural Academy Bonn Poppelsdorf
(Königliche Landwirtschaftliche Akademie Bonn
Poppelsdorf) and left the Academy in 1907.
During his period as a lecturer, he published, for
example:
Dr. H.C. Buer; 1908. Die Heimstättenversicherung.
Eine soziale Einrichtung zur Bekämpfung der Landﬂucht
(Homestead Insurance: A Social Institution for Combating
Migration from the Countryside), Bonn: Carl Georgi,
Universitäts- Buchdruckerei und Verlag.
(4) The indication is found in Wer und was in
der Pharmazeutischen Industrie (Who’s Who in the
Pharmaceutical Industry), Behr’s Verlag, 1977, but it
is not conﬁrmed by any other source. Only in the ﬁrst
patent application by H.C. Buer is the indication found
“Inventor: H.C. Buer, Bonn.” In one patent, an address of
“Koenigstrasse 31, Bonn” is noted.

(5) Portrait of C.H. Buer in the Cologne newspaper
Kölner Rundschau of March 13, 1957.
(6) Letter from the Cologne Chamber of Commerce
of October 27, 1955 on the occasion of the eightieth
anniversary of Dr. H.C. Buer. Reference is made here to a
commemorative publication (Festschrift) that was to have
been published on this occasion by the C.H. Buer Chemical
and Pharmaceutical Factory. Unfortunately, it has not been
possible thus far to ﬁnd this commemorative publication.
(7) This information comes from the IHK (Industrieund Handelskammer; Chamber of Industry and Commerce).
letter of 27 Oct. 1955, where it is not clear what was used for
a lecithin. Note: Germany now has one IHK in each region,
about 80 in all.
(8a) German patent 200,253 ﬁled on 9 July 1907 by
C.H. Buer, Cologne (Cöln-Marienburg) and issued on 9
July 1908. See also British Patent 12,405. In the British
application his address is given as PhD, 2, Mehlemerstrasse,
Cologne-Marienburg, Germany. And U.S. Patent 1,001,247.
An improvement on the process was ﬁled on 21 March 1908
and on 18 May 1909, issued as German patent 210,013. See
also British patent 18540, French patent 400,878, and U.S.
patent 1,019,945.
(8b) Buer, H.C. 1909. Pharmazeutische Zeitung 54:533.
July 7.
(9a) Buer, Heinrich. 1910. German Patent. 236,605.
Sept. 17. 2 p. Issued 7 July 1911. [Process for obtaining
lecithin from leguminous seeds and other lecithin-containing,
plant-based raw materials].
(9b) Buer, Heinrich. 1911. German Patent. 261,212. Oct.
18. 2 p. Issued 13 June 1913. [Process for obtaining lecithin
free of taste and smell from plant and animal raw materials].
See also U.S. Patent 1,057,316.
(9c) Buer, Heinrich. 1914. German Patent. 291,494. June
10. 2 p. Issued 20 April 1916. [Process for preparing lecithin
completely free of bitter substances from plant-based raw
materials].
(10) Mühr, Alfred. 1960. Ueber die Kunst das Leben
zu verlaengern: Entdeckung, Schicksal und Bedeutung des
Lecithins. [On the art of prolonging life: discovery, destiny
and importance of lecithin]. Munich, Germany: Desch. 123
p.
(11) Buer, Karl Heinz. 1931. German Patent.
642,932. May 3. 3 p. Issued 25 March 1937. [Process for
manufacturing durable lecithin preparations having a high
content of trade lecithin]. Cologne-Marienburg. (12) Buer’s
Pure Lecithin (Buers Reinlecithin®) was the ﬁrst deoiled
lecithin on the market. The product was so successful that
today deoiled trade lecithin is generally known as Pure
Lecithin (Reinlecithin). Update: E-mail from Armin Wendel
2015 Sept. 14, Reinlecithin is a deoiled Lecithin with about
21-25 % PC (Phosphatidylcholine). The term “Reinlecithin”
is not used much any more. More common is the expression
“deoiled lecithin.” See the chapter on “Lecithin” in Kirk-
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Othmer Encyclopedia of Chemical Technology, 4th Ed., Vol
15, p. 191-210.
In 1939 Buer’s Reinlecithin® ﬁrst appeared in the
German Red List (Rote Liste). This book lists pharmaceutical
products available in Germany.
(13) Buer (C.H.), Chem. pharm. Fabrik. 1936. German
Patent. 663,512. Aug. 13. 2 p. Issued 8 Aug. 1938. [Process
for increasing the solubility of salicylic acid in fats or fatty
oils]. Braunsfeld, Cologne.
(14) Buer, Heinrich Karl. 1950. German Patent.
855,445. Sept. 19. 4 p. Issued 13 Nov. 1952. [Process for
manufacturing a lecithin soap]. (15) Kunze, Rudolf; Buer,
Heinz Carl. 1941. Lecithin [Lecithin]. Berlin: Rosenmeier &
Dr. Saenger K.G. 166 p. Series: Arzneimittel-Forschung, Vol.
1. Published in 1945 in Ann Arbor, Michigan by Edwards
Brothers.
(16a) According to the commercial register
(Handelsregistereintragung) in Cologne in 1949 and 1950,
the C.H. Bauer Chem. Pharmaz. Fabrik in Braunsfeld,
Cologne, acted as a branch for the headquarters in Munich.
(16b) Commercial Register A (HRA = Handelsregister
Teil A) at 18960 Cologne on 5 Aug. 1949: New entry: Carl
Heinz Buer, Cologne–from Munich to Cologne–Chem.
Pharmaz. Fabrik, Braunsfeld, Cologne, Eupener St. 159.
Owner: Carl Heinz Buer.
Note: The HR (Handelsregister) is the German
Trade Register. Anybody may request an extract from the
Trade Register about a speciﬁc company, the so-called
Handelsregisterauszug (also written HR-Auszug).
(16c) Commercial Register A at 18148 Cologne on 10
Jan. 1950: Karl Heinz Buer, Munich, branch ofﬁce Cologne,
the branch is cancelled.
(16d) Commercial Register A at 18960 Cologne on 10
Jan. 1950: C.H. Buer Cologne. The ﬁrm has changed into
Carl Heinz Buer chem. Pharm. Fabrik.
In 1949/50 relocation of the headquarters from Munich
to Cologne and the deletion of the branch took place.
(17) Request for re-opening 2 Aug. 1945 / 808 (L/R)
Military Government Department. Region of Cologne. Note:
Cologne was under British military regulation after World
War II.
(18) Production allowance: (NR-W-/2/8E9/066 is
the production allowance number NR-W = Nord Rhine
Westphalia), on 7 Dec. 1947 for C.H. Buer Chemical and
Pharmaceutical Factory, Braunsfeld, Cologne, Eupener Street
159, for the following products:
Lesiominz, Leffermint, Ephrozon, Salicytrad, Lecithin
soap (Lecithinseife), Pure Lecithin (Reinlecithin). 8 workers
(4 men, 4 women).
(19) Buer, Heinrich Karl. 1950. German Patent.
973,741. Sept. 19. 3 p. Issued 25 May 1960. [Process for
manufacturing ﬁne-grained, ﬂaky, or lamellar plant-based
lecithin].
(20) The Red List 1952.

(21) Franz Becker, personal records, 1974, p. 303.
Note: Franz Becker was an employee of Nattermann from
the 1930s to the 1970s–This is a handwritten personal
manuscript dated 1974–never ﬁnished or published. Armin
Wendel has a copy.
(22) Buer, Carl Heinz. 1955. German Patent. 1,027,366.
July 12. 2 p. Issued 3 April 1958. [Process for manufacturing
high-percentage stabile emulsions...]. See also British Patent
815,246 ﬁled 10 July 1956.
(23) Mühr, Alfred. 1960. [On the art of prolonging life:
discovery, destiny and importance of lecithin].
(24) The Red List of 1959 the following preparations
are recorded: Reinlecithin Dr. Buer, Aurolecithin-buer,
buerlecithin liquid, Cardauro lecithin-buer, Carzinophillin
Kyowa, Hormoprocter-buer, Insulethin-buer, Lecigallat-buer,
Regenerese nach Prof. Dyckerhoff, i-proct-buer.
(25) Writes the IHK (Industrie- und Handelskammer;
Chamber of Industry and Commerce) of Cologne on 17
March 1961.
(26) HRB (Handelsregister Teil B; Commercial register
part B) 10152 Cologne on 17 Nov. 1961.
HRB 1145 registered on 1 Oct. 1964 / 2 Nov. 1964
/ 5 March 1965. Last registration 4 July 1967, since the
headquarters of the company was moved to Munich.
HRB 10152 Cologne on 2 Aug. 1962.
HRB 10152 Cologne on 25 Oct. 1962.
HRA Cologne 3050 on 28 Aug. 1969. The ﬁrm of C.H.
Buer Chemical and Pharmaceutical Factory in Cologne is
extinct.
(27)
HRB 1301 Cologne on 22 Nov. 1962. Registration of
the company: Carl Heinz Buer Verwaltungs AG (a holding
company) Cologne Braunsfeld Friedrich-Schmidt St. 72.
Registered capital 100,000 German marks.
(The Buer spouses, as early as 7 Sept. 1962, had already
registered a distribution company for cosmetic products
under the name Intercos Buer KG, for the distribution of
the products of the ﬁrm Jean Patou Paris. The business was
located in the home of Karl Heinz Buer with 12 assistants).
Chairman of the Board Carl Heinz Buer (business
degree), founder of the company named Carl Heinz Buer,
Gaby Buer (maiden name Jansen), Dr. Hans Willy Bernartz
(attorney), Marga Bernartz (maiden name Kotthoff), Karl
Laufenberg. The goal of the business was the manufacture
and distribution of cosmetic products.
By 13 July 1965 Carl Heinz Buer was no longer
managing director (Vorstand). Edeltraud Schlösinger has
now risen to that role (Member of the board: Wife Gaby
Buer, Chairman: Hans Wahls, Acting Chairman: Attorney Dr.
Andreas Busse).
By 23 Aug. 1966 the company has been disbanded. The
liquidator is E. Schlösinger.
By 8 Feb. 1958 the liquidation is completed.
Balance: 1962 net proﬁt 105,000 German marks.
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Balance: 1963 net proﬁt 106,000 German marks.
Balance: 1965 net proﬁt 127,000 German marks.
Balance: 1966 net proﬁt 105,000 German marks.
(Continued). Address: Managing Director, Nattermann
Phospholipid GmbH, Cologne, Germany; and Chairman
of the Board, American Lecithin Company (Oxford,
Connecticut, USA).
5027. Wendel, Armin. 1999. Die Sojabohne: von der
Sojabohne zum Sojalecithin [The soybean: from the soybean
to soy lecithin (Continued–Document part III)]. Hamburg,
Germany. 15 p. Unpublished typescript. [28 ref. Ger]
• Summary: Continued: (14) Consumption of vegetable oils
[in Germany] in 1913: 590,000 tonnes (metric tons) for the:
Soap industry 240,000 tonnes (41%)
Oil for frying 110,000 tonnes (19%)
Margarine industry 80,000 tonnes (14%)
Lubricating oils 50,000 tonnes (8%)
The following [sources of vegetable oil] were imported:
Soybeans 106,000 tonnes
Copra 196,000 tonnes
Cottonseed 219,000 tonnes
Peanuts 98,000 tonnes
Palm kernels 236,500 tonnes
Linseed 556,000 tonnes
(15) Koch, F.E.H. 1936. “Ölgewinnung durch
Pressung” [“Obtaining Oil by Pressing”] in H. Schönfeld
(ed.) Chemie und Technologie der Fette und Fettprodukte
[Chemistry and Technology of Fats and Fat Products], vol. 1,
pp. 591-677.
(16) Werth, A. van der.: 1936. “Die Gewinnung der
Fette durch Extraktion mit Lösungsmitteln” [“Obtaining
Fats by Extraction with Solvents”] [in] H. Schönfeld
[ed.]: Chemie und Technologie der Fette und Fettprodukte
[Chemistry and Technology of Fats and Fat Products], vol. 1,
pp. 677-753.
(17) Deiss: British Patent no. 390 of February 14, 1856.
(18) Fires and explosions were common events of
damage or loss in oil mills, such as:
1890–Large-scale ﬁre at Noblée & Thörl in Harburg
with palm kernel extraction.
1893–All plants were destroyed by a ﬁre at Noblée &
Thörl.
1897–Large-scale ﬁre at the Brinkmann & Mergell oil
works.
1900–The extraction at Noblée & Thörl was destroyed
by a ﬁre.
1900 June 9–At the Friedrich Thörl oil factory in
Harburg, the entire plant on Schlossstrasse was destroyed by
a ﬁre.
1935–Glidden, Chicago, hexane explosion.
1982–Explosion in Jackson, Mississippi.
1983 July 9–Explosion at the Hamburg Oil Mill
(Oelmühle Hamburg) in the Neuhof district of Hamburg

(HAN December 1, 1983).
1991 Dec. 23–In Yoshino, Japan.
1996–In Johannesburg, South Africa.
See bibliography entries 11 to 13. Kingsbaker, C.L.
1999. “Extractor failure: Safety procedures.” INFORM
10(12):1142-1147.
(19) Schneider, Adolf. 1929. “Die Verarbeitung der
Sojabohne in der Ölmühlenindustrie unter besonderer
Berücksichtigung des Bollmannschen Verfahrens.” [“The
Processing of the Soybean in the Oil Mill Industry under
Particular Consideration of the Bollmann Process.”] in: Soja:
Firmenschrift der Hansa-Mühle GmbH. [Soy: Company
Publication of Hansa Mill Ltd.], Hamburg, October, pp. 6376.
(21) Brecht, J. 1936. “Die Verteilung der Ölerzeugung
auf die einzelnen Länder.” [“The Distribution of Oil
Production in Individual Countries”] in: H. Schönfeld:
Chemie und Technologie der Fette und Fettprodukte
[Chemistry and Technology of Fats and Fat Products], vol. 1,
pp. 854-876.
(22) Thörl (ed.). 1958. 75 Jahre Thörl. [75 Years of
Thörl] Berlin Nov. Part 2, “Wirtschaftsgeschichte” [“History
of the Business”], pp. 35-136.
(23) Augustus Eugene (Gene) Staley (1867-1940)
started out in 1887 as a traveling salesman for cornstarch
products. In 1898, he founded his own company in
Baltimore, Maryland which was registered as the A.E. Staley
Manufacturing Company of Baltimore, Maryland. In 1909,
he moved the headquarters to Decatur [Illinois], where he
took over a disused factory from the Standard Oil Company.
In 1912, he began the processing of corn at this facility,
followed by soybeans in 1922. Gene had already come into
contact with soybeans in his youth. A friend of his father
gave him soybeans to play with in 1880. But he planted
those beans in his parents’ garden. From 1922 to 1957, A.E.
Staley was the largest soybean processor in the USA. In
1929, Joseph Eichberg of the American Lecithin Company
and Bruno Rewald of the Hansa Mühle [together] visited
the Staley company in order to convince it about the new
Bollmann Process. But it was only in 1946 that a modern
extraction plant was built which processed 550 metric tons
of soybeans per day. Up to 1950, Stanley [sic–Staley] was
number one in soybeans and Decatur [Illinois] was called
the “Soybean Capital of the World”. Gene died in 1940.
His son did not attach great importance to the processing of
soybeans, and thus by 1957, Staley had a market share of
only 7% left in the USA. In the 1940s and 1950s, lecithin
products were also introduced under the direction of the
research director at the time, Dr. Hans Wolff. The lecithin
products came to the market as Sta-Sol®, Emulgo®, and
Emultex®.
Forrestal, Dan. J. 1982. The Kernel & The Bean. the 75year Story of the Staley Company, Simon and Schuster N.Y.,
N.Y.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1721
US patent 2,339,164 (January 11, 1944): Reﬁning
vegetable phosphatides such as lecithin hydrate or crude
phosphatides settled from soy bean oil. R.E. Greenﬁeld,
A.E. Staley Manufacturing Co. Canadian Patent 452,566
(November 9, 1948): Decolorization of phosphatides
containing lecithin. R.E. Greenﬁeld, A.E. Staley
Manufacturing Co.
US patent 2,461,750 (February 15, 1949): Phosphatides.
R.A. Marmor & W.W. Moyer, A.E. Staley Manufacturing
Co.
US patent 2,686,190 (August 10, 1954): Fluid
phosphatides. N.W. Myers, A.E. Staley Manufacturing Co.
US patent 3,134,794 (May 6, 1964): Continuous
degumming of vegetable oil. N.W. Myers, A.E. Staley
Manufacturing Co.
US patent 3,069,361 (August 12, 1960): Waterdispersible lecithin. G.W. Cogswell, A.E. Staley
Manufacturing Co.
US patent 3,085,100 (December 5, 1960): Oxyalkylated
lecithin. S.S. Chang, A.E. Staley Manufacturing Co.
US patent 3,585,031 (February 5, 1969): Phosphatide
containing image bearing lithographic copying matrix. L.P.
Hayes et al., A.E. Staley Manufacturing Co.
(24) Table of soybean production in the United States
(1925-1999, every 5 years). Production increased as follows:
1925: 132,675 tons.
1940: 2,449,386 tons.
1960: 15,106,860 tons.
1980: 48,920,852 tons.
1999: 75,027,251 tons.
Note: The rate of increase in soybean production in the
USA rose most rapidly from 1925 to 1942.
(25) Horvath, A.A. 1938. The Soybean Industry. New
York, NY: The Chemical Publishing Co. of New York, Inc.
(26) In the 1940s, soybeans were ﬁnally established
in the US. Even Henry Ford was excited. In 1941 a picture
of Henry Ford appeared in Time magazine, showing him
as he struck the trunk of one of his unbreakable cars with
an ax. The plastic trunk was produced from soybeans. His
dream was of a car made from all-natural materials. Soybean
oil [in the form of soy diesel] could even be used as an
automobile fuel. However, his ‘Soymobile’ was never put
into production.
(27) Lecithin production in the United States in tons
(1947-1954):
1947: 3,629
1948: 3,629
1949: 5,534
1950: 6,758
1951: 9,661
1952: 9,299
1953: 11,340
1954: 11,839
Cowan, J.C. 1958. “Progress in the Technology of

Soybeans.” Progress in the Chemistry of Fats and Other
Lipids, Vol. 5, p. 51-90. Advances in Technology. Editors
R.T. Holman, W.O. Lundberg and T. Malkin. London, New
York, Paris, Los Angeles: Pergamon Press.
(28) Table: Soybean production in the USA, China,
and world (1925-1999, in million tons). (29) Smil, Vaclav.
2000. “Magic beans: The Japanese invader that’s good for
you.” Nature (London): 407:567. Oct. 5. Address: Managing
Director, Nattermann Phospholipid GmbH, Cologne,
Germany.
5028. Wendel, Armin. 1999. Dr. Bruno Albert Rewald,
23-07-1883 [Biography of Dr. Bruno Albert Rewald, born
23 June 1883]. Hamburg, Germany. 10 p. Unpublished
typescript. [24 ref. Ger]

• Summary: Dr. Bruno Albert Rewald
June 23, 1883-October 3, 1947 (translator’s note: date of
death from later in the text)
Bruno Rewald (1), (2), (3) was born in Berlin on July
23, 1883 as the son of the Jewish (Mosaic) industrialist
(Fabrikant) Gustav Rewald and his wife Clara, maiden name
Seelig.
He ﬁrst attended the Luisenstadt Secondary School
(Luisenstädtisches Realgymnasium), then the Secondary
School No. 11 (XI. Realschule) in Berlin, from which he
went on to the Friedrichswerder High School (FriedrichWerderschen Oberschule), from which he received his
graduation diploma in October 1903 at the age of twenty.
He studied two semesters at the Charlottenburg Technical
College (Technische Hochschule). In October 1904, he
transferred to the University of Berlin. He worked there from
October 1904 to October 1906 in the laboratory of Prof.
Rosenheim and Prof. Meyer, and after that in the Chemical
Laboratory of the Pathological Institute of the Charité–
Universitätsmedizin Berlin teaching hospital (Chemischen
Laboratorium des pathologischen Instituts der Charité).
On September 23, 1908, he received a doctorate from the
Friedrich Wilhelm University in Berlin (Friedrich-Wilhelms-
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Universität, today’s Humboldt University) with a dissertation
on hexanoic acid (4).
Bruno Rewald married Paula Feinstein in around 191011 [sic, Perlja Fainstein on 4 May 1910 in Berlin. She was
born on 30 Aug. 1887 in Brest-Litovsk, Russia. He was age
26 and was about 5 years and 10 months younger than his
wife], with whom he had three sons. He must have gone to
Hamburg in around 1913-14, where he then took over the
scientiﬁc and technical laboratory from Hermann Bollmann
in the newly founded Hansa-Mühle (Hanseatic Mill) (5) (6)
He must have already had contacts in the USA early
on, since his ﬁrst patent, for which he applied in 1918, was
granted in the USA for The Chemical Foundation, Inc. (7)
This patent concerned the production of “artiﬁcial” meat
extracts. Several publications from the years 1919 through
1927 dealt with a variety of subjects. (8) Starting in 1928,
Rewald devoted himself exclusively to lecithin.
Before Hansa-Mühle produced lecithin from soy on an
industrial scale starting from approximately 1911-15, only
egg lecithin was available, which was used in medicine
as well as in the ﬁeld of foodstuffs. However, it was far
too expensive to be used on a large scale. An inexpensive
lecithin then became available from the soybean; it was
obtained as a byproduct from the production of soybean oil
in the Bollmann process. And then applications had to be
found for it.
Bruno Rewald was the one who worked on the new
applications for lecithin and, through publications, patents,
and personal contacts, paved the way for lecithin. In 1927,
he applied for seven patents (9) which dealt with the use of
lecithin with leather processing, as an egg yolk substitute for
foodstuffs such as margarine, as an additive to pesticides,
and so on. In 1928, some twelve publications on lecithin
appeared. (10)
At that time, egg lecithin was used primarily in
pharmaceuticals, and Rewald attempted to demonstrate that
the inexpensive soy lecithin was equivalent to the expensive
egg lecithin. Feed experiments with dogs (30 g. per day over
the course of one year) showed that no digestive complaints
or other illnesses were caused and that the amounts were
almost completely digested down to very slight residues.
Clinical studies by Prof. Lichtwitz (Untersuchung über
Pﬂanzenlecithin von verschiedenem Krankenmaterial im
Städt. Krankenhaus [Study on Plant Lecithin with Various
Patients in the Municipal Hospital], Altona, original
work, 1927) at the Altona hospital demonstrated the great
absorption capacity of soy lecithin. Doses of 40-60 g. per day
were excellently tolerated.
Rewald was in contact with Heinrich Buer, who
developed his buerlecithin with a soy lecithin base.
In 1928 [sic, 1929] Rewald traveled to the USA with
Adolf Schneider [although on different ships. Rewald
departed from Hamburg and Schneider from Bordeaux.
They coordinated their trips so that both arrived in New

York harbor on Aug. 19]. in order to promote soy lecithin
and the Bollmann process. He traveled with Joseph Eichberg
[founder and head of American Lecithin Co.] to A.E. Staley
and many other companies, thus laying the foundation for
lecithin in the USA. (11)
In 1929, Rewald applied for additional patents for
extraction and application of lecithin, such as a color
agglutinant, insecticide demulsiﬁer, and textile processing
aid. (12) Additional publications also appeared. (13) In
Handbuch der Öle und Fette [Manual of Oils and Fats],
he wrote the chapter about lipids. (14) In 1929, the ﬁrst
company brochure from Hansa-Mühle also appeared on soy;
in it Rewald wrote about plant lecithin. (15)
From 1930 to 1933, he tirelessly continued to research
and develop. This led to various publications (16) and
patents, some of which appeared only under his name,
some under the name of Hanseatische Mühlenwerke AG
(Hanseatic Millworks Inc.), and some under the American
Lecithin Company. (17) In the second edition of the Ullmann
encyclopedia, he wrote the chapter on lipoids in 1931. (18)
When the Nazi regime came to power in the government
in Germany in 1933, Bruno Rewald emigrated to England
and Adolf Schneider to Italy. Rewald’s inﬂuence was
suddenly lost. His results continued to be used. In particular,
Prof. Kaufmann of the University of Munster taught about
the industrial successes of Hansa-Mühle and of lecithin. But
the name Rewald was no longer mentioned.
In England, Rewald continued to occupy himself with
lecithin, and he assisted with the establishment of the ﬁrst
lecithin production site in England. Additional publications
by Rewald also appeared in England through 1946. (19)
From 1934 Rewald wrote all his articles in England. Only
two addresses for Rewald can be found in England: (a) 16,
Jewry Street, London, E.C.3. (b) Brenchley, Penn Road,
Beaconsﬁeld [which is 38 km NNW of London].
In 1946 and 1947, he also made additional trips to
the USA where his sons John (Gustav) Rewald and Walter
Rewald then lived.
During his ﬁnal trip there, he died suddenly on 3 Oct.
1947 in Minneapolis [Hennepin Co.], Minnesota. (20) from a
heart attack at the age 65. He was buried at the Venice Center
Cemetery (Venice Center, Cayuga County, New York). (21)
Although he laid the foundation for the application of
lecithin, he was never able to harvest its fruits.
Bibliography and Notes:
(1) J.C. Poggendorff’s Biographisch-Literarisches
Handwörterbuch [J.C. Poggendorff’s Concise Biographical
and Literary Dictionary], vol. VI: 1923 to 1931, Part III, L-R,
Verlag Chemie GmbH, Berlin: 1938, pp. 2157-58, Rewald,
Bruno
(2) Zaunick, R and Salié, H., J.C. Poggendorf.
Biographisch-Literarisches Handwörterbuch der exakten
Naturwissenschaften [J.C. Poggendorff’s Concise
Biographical and Literary Dictionary of the Hard Natural
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Sciences], vol. VIIa, Part 3: L-R, reporting years 1932 to
1953. Akademie-Verlag, Berlin: 1959, p. 742, Rewald, Bruno
(3) According to the Social Security Applications and
Claims Index, Bruno Rewald is the father of John Rewald.
Also: In Biographisches Handbuch der deutschsprachigen
Emigranten nach 1933 [Biographical Handbook of Germanspeaking Emigrants after 1933], published by the Munich
Institute of Contemporary History (Institut für Zeitgeschichte
München) and the Research Foundation of Jewish
Immigration, Inc., New York: 1980-83, one John Rewald
(Gustav Rewald) is listed. Named as his father is Bruno
Albert Rewald, Jewish, Ph.D. in chemistry, emigrated in
1933 to England. But the year of his birth is listed as 1885 in
Berlin, which could be a typographical or copying error.
(4) Rewald, Bruno. Über 1- und d-Capronsäure.
Über kolloidale und gelatinöse Erdalkaliverbindungen
[On 1-hexanoic Acid and d-hexanoic Acid; On Colloidal
and Gelatinous Alkaline Earth Compounds], inaugural
dissertation for the attaining of a doctorate, authorized by
the Department of Philosophy of the Friedrich Wilhelms
University of Berlin September 23, 1908. Published by Julius
Springer publishing house in Berlin, 1908.
4B. Rewald attended the classes and the lectures of
Professors Erdmann, Hertwig, Hirschwald, Jahn, Koppel,
Liebermann, Löb, Meyer, Müller, Nernst, Neuberg, Paalzow,
Riehl, Roth, Rubens, Salkowski, and Wichelhaus.
Along with Carl Neuberg, he published several scientiﬁc
works in the area of fermentation chemistry:
Engel, M.: Gärungschemie und Enzymologie
[Fermentation Chemistry and Enzymology]. Carl Neuberg
(1877-1956)* und seine Arbeitskreise. Bibliographie der
Veröffentlichungen 1899–1956 [Carl Neuberg (1877-1956)
and His Working Circle: Bibliography of Publications 18991956]. At the same time, a work on the history of the Kaiser
Wilhelm Institute of Biochemistry (Kaiser Wilhelm-Instituts
für Biochemie) in Berlin-Dahlem. Planned publication:
Berlin, 2001.
Karl Neuberg (1877-1956). Director of the Kaiser
Wilhelm Institute of Biochemistry of the Berlin Agricultural
College (Kaiser Wilhelm-Instituts für Biochemie der
Landwirtschaftlichen Hochschule Berlin), starting from 1937
professor of biochemistry at New York Medical College.
Founder of the Biochemische Zeitschrift [Biochemical
Journal] (Nord, F.F., C. Neuberg in Ber. 1961, S- I-VI).
Continued. Address: Managing Director, Nattermann
Phospholipid GmbH, Cologne, Germany; and Chairman
of the Board, American Lecithin Company (Oxford,
Connecticut, USA).
5029. BeansWax Candle Co. 2000. Candles 101 (Leaﬂet).
Maple Grove, Minnesota. 1 p. 28 cm.
• Summary: Contents: Introduction. Regulation. Candle
quality issues: Scent, wick, soot, beeswax, aromatherapy.
“According to a 1999 University of Michigan study, burning

candles with metal wicks could expose your household to
dangerous levels of lead.”
“Due to their superior ingredients, BeansWax Candles
will not produce soot. Soot may cause damage on a number
of levels. When parafﬁn candles are burned–walls and
ceilings often become stained from black soot residue...
In addition, some of the by-products of soot (benzene,
polycyclic aromatic hydrocarbons and methyl ethyl ketone)
are suspected carcinogens (David Krause–Florida Dept. of
Health).”
“Make sure that your beeswax candles are 100%
beeswax” since they “can be up to 49% parafﬁn or vegetable
wax and still be labeled as a beeswax candle.”
“Aromatherapy products are those containing essential
oils that when inhaled, produce psychotherapeutic beneﬁts.
Caution should be used when purchasing ‘Aromatherapy’
candles” since many “contain synthetic oils. Only those with
100% pure plant essential oil extracts should be labeled as
Aromatherapy.” Address: P.O. Box 1151, Maple Grove,
Minnesota 55311.
5030. Fisher, Kate. 2000. Commodity clips: Soy oil solves
styrofoam stack-up. Soybean Digest. Jan. p. 40f.
• Summary: Researchers at the University of Missouri-Rolla
(UMR) recently found a way to re-use scrap styrofoam from
food containers, packaging materials, insulation, etc. UMR
researchers Virgil Flanigan says that modiﬁed soybean oil
can act as a very strong solvent for discarded styrofoam,
dissolving more than 80% of it by weight. The dissolved
styrofoam than then be used as a raw material in ﬁberreinforced composites.
5031. Fisher, Kate. 2000. Commodity clips: Soy lubricant
saws into market. Soybean Digest. Jan. p. 40f.
• Summary: Researchers at the Iowa Ag-Based Industrial
Lubricants (ABIL) facility in Waverly, Iowa, have developed
SoyLink, a lubricant based on soybean oil for use with
chainsaw bars and chains. It combines metal wetting
properties with solvent action to keep dirt and debris off
metal surfaces and moving parts. Developers say it works
better than its petroleum-based counterpart, and in more
environmentally friendly. It is sold in 1-gallon containers.
5032. Product Name: Silk (Soymilk Sold Refrigerated
in Quart or Half Gallon Pure-Pak / Gable Top Cartons)
[Vanilla].
Manufacturer’s Name: White Wave, Inc. (Product
Developer-Distributor).
Manufacturer’s Address: 6123 E. Arapahoe Rd., Boulder,
CO 80303. Phone: 303-443-3470.
Date of Introduction: 2000 January.
Wt/Vol., Packaging, Price: Quart or half gallon Pure-Pak
Carton.
How Stored: Refrigerated.
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New Product–Documentation: Three ads in Vegetarian
Times. 1999. Aug. Pages 13, 65, and 67–for Silk Soymilk in
half-gallon cartons in vanilla, plain, and chocolate ﬂavors.
Quart and half-gallon cartons with Labels sent by James
Terman. 2000. May 11. 2.75 by 2.75 by 8¼ inches. Tetra Rex
package. “Organic–Third party certiﬁed. Calcium enriched.
Low 1% fat & vitamin enriched.” Talk with James Terman of
White Wave. 2001. May 29. When Silk was ﬁrst introduced
in Jan. 1996 it was ﬂavored with vanilla and sweetened,
but it was not called “Vanilla” until “Plain” was introduced
in quarts in July 1998. In Jan. 2000 the panel about Henry
Ford ﬁrst appeared on a Silk cartons–on all ﬂavors and
sizes. The best-seller at that time was vanilla half-gallons.
It reads as follows: “Henry Ford: A man who used his bean.
Soybeans originally travelled to the United States [Province
of Georgia, North America] by ship when Samuel Bowen
smuggled them from China in 1765. But it was Henry Ford
who put them in cars. When the Great Depression hit, it hit
farmers especially hard. Huge farm surpluses meant low
crop prices and dwindling income. All of a sudden, Henry
Ford’s best customers–American farmers–could no longer
afford his cars, trucks and tractors. Ford knew that ‘If we
want the farmer to be our customer, we must ﬁnd a way
to be his.’ Figure out a way to use agricultural products in
industrial manufacturing, and everyone would beneﬁt. He
put his chemists to work determining what products could be
developed from plants. After testing numerous crop plants,
they narrowed their focus to soybeans. Experimentation was
soon rewarded with the discovery of soybean oil which made
a superior auto body enamel. Soybean meal was converted
to plastic used to make over 20 parts including horn buttons
and gearshift knobs. By 1936, Ford was using a bushel of
soybean in every car that rolled off the line. But Henry Ford
didn’t stop there. While his chefs developed a variety of tasty
and nutritious American-style foods (including ice cream)
from soy Henry invented soybean ‘wool,’ a ﬁber half the
cost of sheep’s wool. Soon a fabric containing 25% soybean
wool was being used to upholster many Ford autos. And on
special media occasions Mr. Ford would sport a suit made of
soybean ﬁber.”
5033. Associated Press (AP). 2000. SoyTruk potentially slick
product. Sioux City Journal (Iowa). March 30.
• Summary: Des Moines, Iowa–SoyTruk is a new soybeanbased tractor-trailer grease, which contains about 70%
soybean-based oil with other natural thickeners. Iowa
Governor Tom Vilsack, joined on the steps of the Statehouse
by a University of Northern Iowa (UNI) research and
representatives of a trucking company, said: “Value-added
agriculture is the future of our state.” This new product will
compete in the 1.1 billion gallon industrial lubricant industry.
The governor dipped a “ladle into a bucket ﬁlled with the
thick, black grease and spread it on top of a semi-truck’s ﬁfth
wheel, which connects the truck to the trailer.”

Almost two million semi-trucks are registered with the
U.S. Department of Transportation and each truck uses about
1 pound of grease each week. If SoyTruk could capture 30%
of that market, it could mean the sale of 1.4 million bushels
of soybeans. Low commodity prices help keep the price of
soy products low.
SoyTruk was developed with about $500,000 in state
funding and “ﬁeld-tested by UNI’s Ag-Based Industrial
Lubricants Research Program...” It is distributed by West
Central Cooperative, a farmer-run co-op in Ralston, Iowa.
Advantages: It lubricates better, doesn’t break down at
high temperatures, lasts longer, is more friendly to the
environment, is homegrown, and reduces our dependence on
Middle Eastern petroleum.
5034. Morrison, E.M. 2000. Soy lights: Jill Anderson’s
candles are made from clean-burning soybean oil–and they
smell good enough to eat. Ag Innovation News (AURI–
Agricultural Utilization Research Inst., Waseca, Minnesota)
9(2):4-5. April.
• Summary: Jill Anderson of Redwood Falls, Minnesota,
started Country Candle Company 18 months ago with
a $200 initial investment and help from AURI chemist
Jerry Crawford. She now makes a mouth-watering line of
more than 60 scents and colors, in glass canning jars–in
her family’s basement. Her ﬁrst-year sales were $40,000,
and this year she expects that ﬁgure to triple. Her candles
have one huge advantage over the typical petroleum-based
parafﬁn candles–they don’t smoke. Zero soot! That is a huge
plus for places like white churches and funeral homes.
The U.S. candle industry, which uses more than 500
million pounds of parafﬁn (a petroleum product) each year,
could be a major new market for soy oil. If “soybean wax”
captured just 10% of this market, it would use an additional
5 million bushels of soybean a year. Anderson notes that
because there are only a few soybean oil candles on the
market, she wants to work hard to establish her brand.
Late last fall she began making scented soy-oil body
creme, daily use lotion, and lip balm. Her innovative lotion
bars–palm-sized squares of solid moisturizer for rubbing in
hands–were a big hit.
Color photos show: (1) A top view of about 10 candles
burning in glass jars. (2) Three of Jill’s products: Lotion
cakes, cremes, and candles. (3) A portrait of Jill smiling
in front of her candles. To contact Country Candles in
Minnesota: Website www.countrycandlecompany.com, or
phone: 507-637-3752. Jerry Crawford, AURI chemist in
Marshall, MN: phone 507-537-7440.
5035. Norris, Max. 2000. How to make candles from soy oil
(Interview). SoyaScan Notes. May 1. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Most candles made from soy oil are made by
hydrogenating the oil to achieve a desired melting point,
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hardness, and other characteristics. If you hydrogenated soy
oil completely, you would get a completely saturated system,
which was mostly stearic (pronounced stee-AIR-ik) acid,
with the remaining 10% being palmitic acid; it would have
a melting point of about 160ºC. A small number of major
fat and oil companies make and sell hydrogenated soy oil to
particular speciﬁcations–if the order is large enough. This
material is easiest to use in candles when sold in the form
of ﬂakes (made on a ﬂaking roll), or small beads/granules,
or powder (obtained by spray chilling). AURI is interested
in working with entrepreneurs to replace petroleum
products with renewable resources–such as soy oil–by
doing the necessary R&D work. At the end of the process,
AURI would have identiﬁed the desired composition and
speciﬁcations for the client’s full candle. As a hypothetical
example, 85% soybean oil hydrogenated to a melting point
of 122ºC, 12% fragrances and colors, and 3% Vibar (a wellknown polymer which gives homogeneity of color, ﬂavor,
etc. over time–with no streaking). AURI gives the client
the names of possible suppliers of the chemically modiﬁed
soy oil, such as A.C. Humco, Loders, or Honeymead. One
of the nice things about making candles from any vegetable
oil is that no smoke is visible–regardless of the melting
point of composition of the candle; parafﬁn candles always
smoke. If a candle poured into and sold in a clear Mason or
glass canning jar has the proper melting and solidiﬁcation
/ contracting characteristics, it will adhere nicely to the
internal surface of the jar, but if these characteristics are
wrong, you would see breaks and ﬁssures at the surface
of the candle near the glass. Address: Senior Scientist and
Director of Intellectual Property, AURI, 1501 State St.,
Marshall, Minnesota 56258. Phone: 507-537-7440.
5036. Norris, Max. 2000. Brief history of AURI and AARC
(Interview). SoyaScan Notes. May 1. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: As far as Max knows, Minnesota was the
ﬁrst state to conceive of a program such as AURI–which
stands for Agricultural Utilization Research Institute. The
program started in 1987 with new legislation and funding
from the Minnesota legislature. AURI’s goal is to produce
new products from agricultural crops. Ideally these products
will have added value and be environmentally friendly.
AURI works closely with the Minnesota state and federal
governments. One could say that the Northern Regional
Research Laboratory (NRRL) at Peoria, Illinois, which
started in the early 1940s, was the ﬁrst U.S. program of
this type. But they didn’t work as closely with individual
entrepreneurs as AURI does.
In about 1992-93 AARC (Alternative Agricultural
Research and Commercialization Center, whose headquarters
is in Washington, DC), emerged as the federal counterpart
of AURI. While AARC was being established, they came
to Minnesota and look at the things that AURI was doing

right (and some things they were doing wrong), and tried to
pattern the federal agency on an improved version of AURI.
AURI now has a budget of about $5.5 million a year,
with roughly 30 employees. About 85% of this funding from
the state of Minnesota; the rest comes from either the other
federal agencies or from about twenty speciﬁc commodity
groups–such as the Minnesota Soybean Board–which helps
to fund speciﬁc soy-related projects at the level of several
hundred thousand dollars a year. One might call AURI a
“quasi-government organization” based on public-private
cooperation. AURI runs on innovation, creativity, and
entrepreneurial input and energy. It works, creates jobs, and
helps farmers. In Minnesota and other states in the upper
Midwest, there is a shortage of labor. Unemployment is very
low, and there are not enough people to ﬁll all the available
jobs.
Note: AURI grew out of the Greater Minnesota
Corporation (GMC), which was established in the mid-1980s
by Minnesota’s governor Rudy Perpich. GMC lasted for
only about 3 years; AURI was its main descendant. Jerry
Schoenfeld, who was in the Minnesota State Legislature
at the time GMC was created, played a major role in the
establishment of AURI. Address: Senior Scientist and
Director of Intellectual Property, AURI, 1501 State St.,
Marshall, Minnesota 56258. Phone: 507-537-7440.
5037. BeansWax Candle Co. 2000. A kinder kind of candle
(Leaﬂet). Maple Grove, Minnesota. 3 panels each side. Each
panel: 22 x 9 cm.
• Summary: This leaﬂet is date June 2000. These candles are
made from soybean oil, a renewable resource, whereas most
candles are made from parafﬁn–a “by-product of fossil fuel
petroleum.” The company offers 8 styles (shapes and sizes;
the burn time for each is given), each with a choice of 16
essences. It also offers two aromatherapy styles with three
blends of “pure plant essential oil extracts.” “Longer lasting–
Soy wax burns at a cooler temperature than parafﬁn. On
average, BeansWax candles burn notably longer than parafﬁn
ones. Cleaner burning–BeansWax candles won’t leave black
sooty residue on walls and ceilings, like other candles do.”
BeansWax Candle Co. is a wholly owned subsidiary of
BeansWax, Inc. Visit us at www.BeansWax.com. Address:
P.O. Box 1151, Maple Grove, Minnesota 55311. Phone:
1-866-BEANSWAX.
5038. BeansWax Candle Co. 2000. BeansWax Candle Co.: a
kinder kind of candle (Leaﬂet). Maple Grove, Minnesota. 3
panels each side. Each panel: 21.5 x 9.4 cm.
• Summary: A glossy color leaﬂet. Contents: Growing
the candle market, naturally. Essences. Aromatherapy.
Fragrance-free and natural-color. Earth-friendly and peoplefriendly.
Photos show: 3-inch pillar. 6-inch pillar. Aromatherapy
frosted. Aromatherapy tin. Round. Square. Bubble votive.
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Swirl votive. Replacement votive. Address: P.O. Box 1151,
Maple Grove, Minnesota 55311. Phone: (763) 315-1299.
5039. Florman, Jean. 2000. Lighting the way: Why an Iowa
entrepreneur hires employees most companies would shun,
and how he’s trying to clean up the industry. Hope Magazine
Summer. p. 44-45, 69. No. 23.
• Summary: “During his years as a restaurant manager in
New York City, Mike Richards couldn’t ignore the homeless
people on the streets near his East Village Apartment.”
He found himself talking to them, and on many occasions
individuals told him that he was the ﬁrst person in weeks
who had treated them like a human being. Michael can
never forget the 4 months he lived on the streets of Denver,
Colorado, at age 19 while unemployed. His brother Greg,
lived for 10 years on the streets of Des Moines.
Then in 1992 Michael lost his job unexpectedly. As the
future began to look precarious, he and his wife Lynette used
this uncertain to envision a dream. Drawn to helping those in
need, they brainstormed ideas for a small business that would
help to pay the bills, but also provide jobs for homeless
people. They decided to make candles and to call their new
venture the Candle Project. They bought sheets of beeswax
and cotton wicking, and hired several homeless people in
shelters to help make hand-rolled candles.
Fortunately, Lynette had a good job as manager of the
Body Shop in Manhattan; she added candles to the store’s
inventory. In 1993, the Candle Shop sold $92,000 worth of
candles. In 1994 they moved West and opened Candleworks
in Mike’s home state of Iowa. To give their original part-time
workers time to ﬁnd another job, they kept the New York
operation up and running for a year.
Candleworks is the ﬁrst company in the USA to make
candles from soybean wax. This year Michael expects sales
to top $1 million. Candleworks employs about 12 full-time
workers, most of whom are homeless, recovering from drug
or alcohol addictions, or have physical or mental disabilities.
They have built a “community of mutual support.” Lynette
teaches school in nearby Cedar Rapids.
Michael has developed a “soy wax” and become its
impassioned supporter. Unlike petroleum-based wax,
which releases soot into the air and one’s lungs, soy wax
burns clean and is a vast renewable resource, produced on
American farms.
Michael’s lifelong inspiration is Elbert Hubbard, a
successful artist and visionary who lived around 1900.
Hubbard founded Roycroft Press, as part of a larger network
of his famous studios–which he established as a “craft-based
social mission to help life’s throw-aways.” The community
called themselves Roycrofters.
Michael often tells the story of Fred Maytag of Iowa,
who in 1912 was deeply in debt. Fifteen years later, the
people who lost money investing in his “crazy” washing
machine, received anonymous envelopes ﬁlled with money

at Christmas. Maytag had paid them back–with interest.”
Like Hubbard, Richards believes that if given a chance,
“people on society’s margins can produce, high-quality,
useful objects.” He “remains convinced that with grit and
inspiration, faith and luck, Candleworks will thrive.” He
believes that “real entrepreneurs have to be a little bit crazy.
When the rest of the world might say ‘Quit!’ we’re still
convinced we will succeed.
A full page color photo shows Michael and Lynette
Richards sitting together, surrounded by candles. Address:
Freelance writer and public radio producer in Iowa City,
Iowa.
5040. BeansWax Candle Co. 2000. BeansWax Candle Co.
(Website printout–Part). Maple Grove, Minnesota. 1 p.
Retrieved Sept. 1.
• Summary: “Homemade soy candles from BeansWax
Candle Co. offer a natural, soot-free alternative to parafﬁn
candles. BeansWax candles are made from soy wax and
other high quality ingredients that provide a cleaner, more
environmentally friendly candle that produces no soot.
“BeansWax candles have a wide range of fragrances
and offer 100% pure essential oil Aromatherapy as well as
unscented candles.” Address: P.O. Box 1151, Maple Grove,
Minnesota 55311. Phone: (612) 813-1800.
5041. SoyaScan Notes. 2000. Status of the soybean in the
USA and worldwide as of Sept. 2000: A few basic facts and
statistics (Overview). Sept. 6. Compiled by William Shurtleff
of Soyfoods Center.
• Summary: The soybean is by far the world’s most
important oilseed or legume: World production in 1998 in
million metric tons was: Soybeans 134.06. Cottonseed 33.52.
Rapeseed 31.33. Peanut 26.37. Sunﬂowerseed 23.50. Total
of the top 5 oilseeds: 249.14, with soybeans accounting for
more than half of the total (54.0%).
The United States is by far the world’s largest producer
of soybeans, producing almost as much as all other countries
combined! Leading world soybean producing countries in
1998-199 in million metric tons were: United States 75.028
(and 28.6 million acres). Brazil 31.000. Argentina 18.300.
China 13.800. India 6.000. Paraguay 3.100. Canada 2.737.
Top four soybean producing states (million bushels)
in the USA in 1998: Iowa 501. Illinois 468. Michigan 285.
Indiana 235.
Value of the U.S. soybean crop in 1998: $14.6 billion.
Of the Indiana soybean crop: $1.25 billion.
How are U.S. soybeans utilized? About 35.6% of the
crop is exported as whole soybeans, 60% is crushed to make
soy oil (by far the most widely used vegetable oil in America
today) and soybean meal (which is fed to livestock, poultry,
and aquaculture animals), about 3% is transformed from
whole soybeans into various soyfoods such as tofu, soymilk,
miso, etc., and the rest is used as seed to plant next year’s
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crop. Of the crushed soybeans, about 9% goes into industrial
uses (non-food, non-feed) such as soy ink, soy diesel, etc.
How is soybean oil utilized in the USA? 96.2% is
used for food and 3.8% is used for industrial (nonfood)
uses. Of the total food uses: Cooking and salad oils 48.7%.
Shortening 37.3%. Margarine 12.9%. Other 0.5%. Of the
total industrial uses: Fatty acids, soap and feed 56.94%.
Resins and plastics 18.14%. Inks 17.03%. Paints and
varnishes 6.31%, Biodiesel 1.42%.
A good source of current soybean statistics is the
ASA (American Soybean Association) website: www.
unitedsoybean. org/soystats2000.
5042. Elmore, Vicki L. 2000. Naturally speaking: Speaking
about petroleum-based candles. Healthy & Natural Journal
7(5):136-35. Oct.
• Summary: An interview (questions and answers) with
Mike Richards, president and founder of Candleworks, Inc.
of Iowa City, Iowa. Contents: Introduction. What type of
wax is generally used in candles? Ans: Parafﬁn. When did
parafﬁn candles ﬁrst appear on the market? Ans: About 120
years ago [ca. 1880]. What makes parafﬁn candles hazardous
to our health? Ans: Benzene and toluene above all, plus 5
other toxins. “The soot given off from the burning of parafﬁn
candles is the same as the soot given off by burning diesel
fuel.” Are the candle wicks also toxic? Ans: About 30% of
the candles on the market have lead core wicks. Didn’t the
Consumer Products Safety Commission (CPSC) known
about the wicks as early as the 1970s? Ans: Yes, and the
candle industry said they would voluntarily stop using lead
or other metals in the wicks. But a survey in 1996 showed
about 30% of candles still used lead wicks.
How do the fumes from burning parafﬁn affect us?
Ans: The medical information is presently inadequate. What
about scented candles or those used for aromatherapy?
Ans: Most oils used in scented candles are petroleum-based
synthetics and not the natural plant-derived essential oils.
What does the National Candle Association (NCA) have to
say? Ans: The NCA, which represents the candle industry,
sent Michael a letter asking him to stop telling the public
about the dangers of parafﬁn. Last year, when the American
Lung Association made a similar announcement, the NCA
threatened them with legal action.
Are there safer materials for candles? Ans: Beeswax is
excellent, but it costs about 9 times more than parafﬁn. A
wax made from soybean oil burns the cleanest of all waxes
made from plants, and it burns longer than parafﬁn. What
does the consumer need to look for when shopping for safer
candles? Ans: Look for either beeswax or a natural vegetable
wax such as soybean. And make sure the wicks are cotton,
without a metallic core.
Are there many companies that make vegetable wax
candles? Ans: “We’ve been somewhat the pioneers in making
candles of vegetable wax. We started experimenting and

developing this about nine years ago [i.e., about Oct. 1991].
“Candleworks was started to provide work for disabled
and disadvantaged people.” “Last year the Small Business
Administration named Candleworks the national “Business
of the Year” for Welfare to Work initiatives. The prior
year, the U.S. Ofﬁce of Housing and Urban Development
(HUD) cited us as the national model for community based
economic development. This year Ernst & Young, a national
accounting ﬁrm, named us ‘Entrepreneur of the Year’ for
social responsibility.
“Candleworks is deeply committed to redeﬁning
social responsibility. Our entire company is set up as an
employment project to beneﬁt the consumer, the employee,
the environment, and our society. Our commitment doesn’t
just stop with a 5 percent donation to somebody. It’s the total
fabric of what we do.”
5043. Product Name: Soyp (Hand Cleaner Containing
Soybean Oil).
Manufacturer’s Name: Henneberry Marketing.
Manufacturer’s Address: P.O. Box 83, El Paso, Illinois
61738. Phone: 309-527-2231.
Date of Introduction: 2000 October.
Ingredients: Incl. soy oil.
How Stored: Shelf stable.
New Product–Documentation: Collins, Sherry. 2001.
Soybean Digest. Feb. p. 65. “Wash with SOYP.” Talk with
Mark Henneberry, president of Henneberry Marketing.
2001. March 8. This product was introduced in Oct. 2000.
The name is pronounced (SOYP–one syllable, kind of like
“soap.” Not SOY-pee). It is a consumer hand soap, sold
in liquid form in a little plastic pump container. For more
information about the twenty industrial products made by
this company, visit their website www.newuseproducts.
com. In 1985 Mark started Henneberry Marketing Co.,
selling consumer products. In about 1990 Henneberry started
selling its ﬁrst industrial soy products, various hand soaps, to
consumers; these products were made by other companies.
In 1992 Henneberry added soy crayons to their line. Franmar
Chemical, located nearby, was a successful manufacturer
of industrial chemicals. In about 1992-93, Mark contacted
Franmar–which at this time made no soy products–and
helped them to develop a line of industrial soy products. In
about 1996 Mark began to work for Franmar as full-time VP
of marketing. Franmar’s focus has always been industrial
products, while Mark’s interest has always been consumer
products. Mark left Franmar on 1 Jan. 1999, returned to
Henneberry Marketing, and now has 20 industrial consumer
soy products.
5044. Dogon, Sally Sinaiko. 2000. Re: Memories of Joe
Sinaiko, soybean pioneer. Letter to William Shurtleff at
Soyfoods Center, Nov. 27. 2 p. Typed, without signature.
• Summary: When the Depression hit, Joe couldn’t sell
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soybeans, so he made a soap named Royal Gold. Sally’s
sister remembers trying to sell the soap to their neighbors.
Charlie Schwin was a salesman whose job was to sell the
soap also. When the soap proved unsuccessful, Joe went
back to soybeans. Evidently his brother-in-law Max Albert
helped him formulate it.
After starting to use solvent extraction, he made a feed
named Vitamoe. Address: 75 Maugus Ave., Wellesley Hills
(near Boston), Massachusetts 02481-7614. Phone: 781-2379709.
5045. Buchanan, Rosemarie. 2000. Doing a good turn while
generating additional business opportunities: You get what
you give. FastTrac Connections (Edward Lowe Foundation,
Chicago) 1(1):3. Nov.
• Summary: Mike and Lynette Richards, founders of
Heartland Candleworks, have devoted 9 years to ﬁnding a
way “to make a safe but economical candle. Their solution:
soy wax.” About 30 billion lb of soy oil are produced in the
USA each year.
5046. Lee Seed Co., Inc. 2000. Share the harvest: Super
Soynuts. Soy Kettle Candles (Ad). Soybean Digest. Nov. p.
38.
• Summary: This full-page color ad shows various soy
products, featuring soynuts, at the top two-thirds of the page;
an order form is at the bottom one-third. Address: Inwood,
Iowa 51240. Phone: 1-800-736-6530.
5047. Product Name: Soy Kettle Kandles.
Manufacturer’s Name: Lee Seed Company.
Manufacturer’s Address: 2242 IA 182, just north of
Inwood, Iowa 51240.
Date of Introduction: 2000 November.
New Product–Documentation: Ad in Soybean Digest.
2000. Nov. p. 38. “Share the harvest: Super Soynuts. Soy
Kettle Candles.” “Once again we are offering Kettle Kandles
made with soybean wax (reﬁlls are available).”
5048. Rosen, Norman. 2000. History of Quincy Soybean
Products Co. and Joe Sinaiko (Interview). SoyaScan Notes.
Dec. 10. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Joe Sinaiko’s sister, Marcella Sinaiko, married
Irving J. Rosen, Norman’s father. The Sinaiko family came
from a little village or town in Russia named Mel’niki
(pronounced mel-nuh-KEE), located between Minsk and
Pinsk, about two-thirds of the way to Pinsk. Alex, who was
in the logging business, had 12 children but only 8 survived
and immigrated to the USA.
In early 1939 (in the middle of winter) Irving and his
family, including his wife, Norman (age 12) and three other
children packed up their old Dodge car and drove in the hail
and snow from Madison, Wisconsin, to Quincy, Illinois.

They purchased an old 3-story building refurbished it, and
installed 3-4 expellers for soybean processing. This building
was located in Quincy, next to the bridge that crossed the
Mississippi River into Missouri, on the western border of
central Illinois.
In either late 1939 or early 1940 Quincy Soybean
Products Co. began operation at 111 S. Front St. in Quincy.
Illinois. Irving was the plant manager. The Great Depression
still gripped America, and especially small rural Midwestern
towns like Quincy–population 18-20,000. When Irving put
an ad in the local paper saying he needed factory workers,
they formed a line that went around the block.
In 1939, not many soybeans were grown in Missouri.
Irving Rosen was a pioneer in encouraging Missouri farmers
to plant soybeans; in the early days, he traveled throughout
eastern Missouri talking directly to farmers. He was very
good with people, and a super salesman. The company
also built its own elevators in small rural communities in
Missouri; that made it easy for Missouri farmers to sell their
soybeans to the company–and at a lower price. They bought
soybeans mostly by truck and railroad cars. When Norman
graduated from college in 1948, he went to work for his
father’s company.
The other members of the Sinaiko family–such as Joe
and Ike–played a major role in helping Irving’s company to
get started and to survive.
Norman (age 73), Irving’s eldest son, worked in Irving’s
business. After college and a stint in the navy, in the early
1950s he helped to build Quincy Soybean’s hexane solvent
extraction plant at another location in Quincy. When the
solvent plant was up and running, they tore down the original
plant but left the storage elevators standing. When Norman
left the company in 1961 they were crushing more than
100,000 bushels/day. His brother-in-law, Hal Jackson, a
chemical engineer from Eastman Kodak, continued to work
at the company.
Of the ﬁve Sinaiko-family soybean processing
companies, Quincy Soybean was the biggest. In Sept.
1961 the Rosen family sold Quincy Soybean to Moorman
Manufacturing Company, a feed manufacturer in Quincy. In
1998 ADM bought the entire Moorman company.
The A.E. Staley Manufacturing Co. in Decatur, Illinois,
was one of the ﬁrst soybean crushers in the Midwest. Note:
In about Oct. 1922 they started crushing soybeans. Joe
learned a lot about soybean processing in the very early days
by going to Decatur and spending a lot of time “in the late
hours of the evening hanging around the Staley soybean
plant.” Joe was a smart man, and an excellent engineer. He
took all the things he learned at the Staley plant and used that
information to start his own soybean crushing plant in Cedar
Rapids, Iowa. Max Albert was a chemical man, who came
from somewhere out East. He married Anna Sinaiko.
During the late 1920s or early 1930s (hard years of
the early Depression) Joe Sinaiko made a bar soap from
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soybean oil. Norman remembers this clearly. It had a strange
yellow color and also a strange smell. It didn’t sell very well
because of the unpleasant smell. Norman doubts that Joe’s
children ever sold that soap.
Ike Sinaiko moved to Southern California because of his
allergies and asthma. In Norwalk, he purchased an oilseed
crushing plant from a Mr. Holden, the father of the actor,
William Holden. Holden had crushed some soybeans in his
plant before he sold it.
Norman has many articles, photos, and other
information about Quincy Soybean, but he just moved into a
new house and they are all in boxes waiting to be unpacked.
Address: 3007 Setting Sun Dr., Corona Del Mar, California
92965.
5049. Indiana Soybean Board. 2000. Beautiful barns of
Indiana: 2001 calendar. Indianapolis, Indiana. 28 p. 28 cm.
• Summary: This color calendar, printed on glossy paper,
was created by Indiana 4-H youth using Prang Soybean
Crayons. For each month there is one color drawing on an
Indiana barn. Address: 5757 West 74th St., Indianapolis,
Indiana 46278-1755. Phone: 317-347-3620.
5050. Henneberry Marketing, Ltd. 2001. Farm grown
products (Leaﬂet). El Paso, Illinois. 4 panels each side. Each
panel: 22 x 9 cm.
• Summary: Lists products (with prices) made and sold by
this company. Mark Henneberry wrote in the year and month
that each was introduced. Soft Day (Lotion made with corn,
soy, and cotton oil; March 1999). Soyp (Moisturizing hand
soap made with soybean oil in a liquid pump formula; Oct.
2000). Harvestdance Bath Gel and Sports Cream (Made from
corn, soybean, and cottonseed oils; June 1999). Plowman’s
Pumice (Waterless, moisturizing deep-cleaning hand-scrub.
Rich in corn and soybean oil to moisturize skin; Jan. 1999).
Harvest Bright cleaners and soaps (Packaged in a unique
“ear-of-corn” shaped bottle; Jan. 1997). SoySolv and Vertec
Gold industrial solvents.
History: Henneberry Marketing began in 1991 by
selling a corn-based ﬁre starter to consumer markets.
That inspired company president, Mark Henneberry, to
help ﬁnance, conceptualize, and introduce the ﬁrst line of
consumer products made from soybean-oil esters for an
Illinois chemical company [Franmar]. In 1999 Mark made a
signiﬁcant discovery of ethyl lactate and methyl soyate ester
blends. He is a signee on U.S. Patent No. BL609-6699, for
an environmentally friendly solvent. “This revolutionary
corn/soy ester is available under license agreement by the
trade name, Vertec Gold.”
Website: www.newuseproducts.com. Address: 599 West
Jefferson St. (P.O. Box 83), El Palo, Illinois 61738. Phone:
1-888-251-1366.
5051. Rezaei, Karamat; Wang, Tong; Johnson, Lawrence A.

2001. Progress in candle wax combustion. Ames, Iowa. 8 p.
Unpublished typescript. Jan. 12. 28 cm.
• Summary: The report begins: “Objective: The
quantitatively compare the combustion characteristics of
soywax and parafﬁn wax.” Conclusions: “Our data show that
soywax is a better material than parafﬁn wax for burning. It
does not release signiﬁcant amounts of volatile compounds
and soot.” There follows a discussion of: (1) Production of a
large amount of soot by parafﬁn wax. (2) Emission of many
volatile organic compounds from parafﬁn candles. (3) Higher
oxygen demand of parafﬁn wax compared to soy wax.
Address: Iowa State Univ., Ames, Iowa.
5052. Ritchie, James. 2001. Soy-based gasoline additive
beneﬁts air and engines. Soybean Digest. Jan. p. 24h.
• Summary: Schaffer Manufacturing Co. (St. Louis,
Missouri), the ﬁrm that makes and sells SoyShield diesel
fuel additive, has developed a soy-derived additive (as yet
unnamed) for unleaded gasoline. The product increases
lubrication by 40% and improves fuel economy by about 4%.
5053. Soybean Digest. 2001. New Uses: A Corn and Soybean
Digest special report. Sponsored by the soybean checkoff.
Mid-Feb. p. 15-26.
• Summary: This is a special pull-out insert in the midFebruary issue of Corn and Soybean Digest. It includes three
full-page color ads by United Soybean Board promoting the
checkoff program. All three are titled “Guest check: 94% of
your soybean meal feeds poultry and livestock.” Each shows
a different scene from a factory farm, raising pigs, chickens,
and cows.
The following subjects are covered in the insert:
The WISHH program delivers soy in worldwide foodaid programs. Use of industrial soy products continues to
grow. Panasonic, the Japanese electronics giant, prints all
of its product literature with soy ink. “Biobased solvents
offer earth-friendly solutions to government regulations.”
“Biodiesel and soy-based auto products continue to race
ahead” (Bio Tuff, SoyOyl, Bean-e-doo Molding Adhesive
Remover, Aggre-Solv). “Soyfoods success: Creative and
innovative soyfoods continue to enter the marketplace,
offering healthy alternatives to traditional fare.” On the last
page (p. 26) is the United Soybean Board FY 2004 annual
ﬁnancial report. Its total revenues were $44.6 million. Its ﬁve
largest expenditures (in million dollars) were: International
marketing ($8.0), Domestic marketing ($5.8), Soybean
production research ($5.6), Communications ($5.0), and
New uses development ($4.0).
Note: This is the earliest document seen (Jan. 2009) that
mentions the WISHH program.
5054. Soybean Digest. 2001. New Uses: A Soybean Digest
special report. Sponsored by United Soybean Board. MidFeb. p. 21-32.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1730
• Summary: This is a special pull-out insert in the midFebruary issue of Soybean Digest. It includes four full-page
color ads by United Soybean Board promoting the checkoff
program. They are titled: (1) Our checkoff: Building global
knowledge about biotechnology. (2) Our checkoff: Building
the aquafeed market in China. (3) Our checkoff: Building
biodiesel markets here at home. (4) Our checkoff: Building
the edible soy market in Mexico.
The following subjects are covered in the insert: The
Taylor family ate a heaping serving of soy every day.
Soyfoods are attracting media attention: A survey by
Prevention magazine in the year 2000 found that twice as
many consumers want soyfoods offered on social occasions
(one in three) as they did the year before. An hydraulic
ﬂuid made from soybean oil. Funding of biofuels research
as a way of reducing petroleum consumption and sulfur
omissions. New uses in building materials for the home. Soybonded plywood. Better edible oil from Satelite soybeans
developed at North Carolina State University.
“Soy candles tested nationally: Alltrista Consumer
Products began text marketing soybean oil-based candles late
last year in Pittsburgh [Pennsylvania], Salt Lake City [Utah]
and the Seattle-Portland [Washington–Oregon] metro area.
Alltrista purchased the rights to produce the soy candles from
the Indiana Soybean Board, which funded their development.
Alltrista is marketing the candles under the Earth Lights
brand name and displayed the candles at the January Chicago
Housewares Show, a prominent national trade show.” Note:
This is the earliest English-language document seen (April
2004) that contains the term “soy candles” (or “soy candle”).
Soy-based lubricants made by Terresolve Technologies,
in Eastlake, Ohio. Research on soy oil at NCAUR in Peoria,
Illinois. Barrier, a product made from soybean soapstock,
that reduces the bad odors from hog feedlots: It reduces
hydrogen sulﬁde gas levels by up to 75% and ammonia
levels by 40%. Soyfee’s Choice, a soy coffee made by
Soy Coffee Roasters in New York: website soycoffee.com.
Moving research on soy oil lubricants to the marketplace
at the University of Northern Iowa. Polyurethane pickup
bed liner made partly from soy oil material called SoyOyl,
developed by Urethane Soy Systems Co. (USSC) in
Princeton, Illinois. Research at Purdue Univ. (Indiana) to
study links between soy consumption and osteoporosis
reduction.
5055. Sliney, Frank. 2001. How the soybean boards have
hurt Franmar Chemical (Interview). SoyaScan Notes. March
8. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Frank founded Franmar Chemical Co. about 14
years ago. His line of safe, soy-based chemical products was
introduced about 3 years ago. After he developed Bean-eDoo, he introduced it at the Dallas, Texas, trade show. While
at the show, he was asked if he produced a hand cleaner
made with soy. He said no, so he went back and developed

Bean-e-Clean–using soy ester as the key active ingredient.
The new product cleaned hands just as well but was much
gentler on the hands. Before developing the product, he
called the United Soybean Board to ask how many soy hand
cleaners were on the market. The answer: none. His biggest
problem was ﬁnding a container that would hold the product
without the esters in cleaner migrating through the container
and removing the printing on the outside of the container.
It cost him $20,000 to solve that problem. But at last count
(several years ago) there were 21 hand cleaners made from
soy. the Illinois Soybean Board and the United Soybean
Board (USB) publicized the general concept of hand cleaners
as one of the “new uses for soy.” But actually this approach
hurts a company like Franmar (which took a risk and entered
the ﬁeld as a pioneer) by creating competitors. They never
helped to promote Franmar’s product, which contained 41%
soy–much more than the me-too products. So Franmar no
longer makes much hand cleaner, since all the competition
makes the product unproﬁtable.
The soybean boards’ agenda is to impress the American
farmer with how active they are; they don’t care about
Franmar at all. So these boards promote soy esters for paint
removal, and this “creates an atmosphere that eats their
young.” In essence, the boards hurt Franmar, and make
Franmar very shy about telling the boards about its new and
innovative soy products. These boards should help Franmar
by promoting Franmar’s soy products, since Franmar
pioneered the products. Address: P.O. Box 97, Normal,
Illinois 61761. Phone: 1-800-538-5069.
5056. Brouillard, Sarah. 2001. Candle maker dips into soy:
BeansWax Candle Co. promotes cleaner-burning product.
CityBusiness (Minneapolis, Minnesota) 18(44):10-11. March
30.
• Summary: Making candles from soy oil is a contrarian
stance in a $2.3 billion candle market. Owner and CEO Brett
Almquist predicts his product will explode in popularity
as consumers recognize the beneﬁts of soy candles. The
company started business in April 2000 after spending the
better part of a year working the craft and trade show circuit.
The company’s ﬁrst year income was about $200,000.
Almquist shares ownership with his wife Wendy and three
other family members. A photo shows Brett and his sister
Jodi standing behind a table full of their candles. Address:
P.O. Box 1151, Maple Grove, Minnesota 55311. Phone:
(612) 813-1800.
5057. American Soybean Assoc. 2001. Bean beat: Minnesota
introduces model biodiesel legislation. Soybean Digest. MidMarch. p. 29.
• Summary: This January, the Minnesota legislature
introduced a bill that would require a low-level blend of
biodiesel in 800 million gallons of the state’s diesel fuel.
The bill calls for 2% soy-based biodiesel. If enacted, the
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legislation would create a market for 16 million gallons of
pure biodiesel or 123 million pounds of soybean oil annually.

Conrad St., Methuen, Massachusetts 01844-2712. Phone:
978-681-6606.

5058. King, Paul E. 2001. Work with soyfoods. Founding
The Soy Daily (Interview). SoyaScan Notes. April 24.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Paul was born in Hawaii of parents who are
Theosophists and vegetarians. His father was a sculptor.
Raised a vegetarian, he lived in Hawaii until age 10. Then
went to law school but never passed the bar. He worked
for 17 years as an administrator at Massachusetts General
Hospital–the hospital for Harvard University–so it was very
rigorous and professional work.
He is still largely a vegetarian, but now eats seafood. His
wife, Gail, is a meat eater = omnivore.
Paul and has wife, Gail (married for about 4 years) are
very excited about soy; they published a soy recipe book
in Jan. 2000 (also available as an e-book that people can
download from their website, or on CD-ROM). On 25 Aug.
2000 they started a website named The Soy Fan Club’s
Drive-in (www.thesoyfanclub.com). The same website is
now also named www.thesoydailyclub.com.
On 13 Nov. 2000 they published the ﬁrst issue of a biweekly e-zine (Web magazine that people pay to download)
named The Soy Daily; back issues can be found at their
website. Membership in the Club, which includes the e-zine,
costs $21/year. Before long, The Soy Daily was sent out free
of charge, and began to be published once a week.
The content of the original Soy Daily issues covered
research into the soybean itself, and use of soy in a variety of
ways including food and biodiesel. Some content about soy
farming was always part of The Soy Daily.
On 22 Oct. 2000 they began to teaching classes at
Northern Essex Community College–Timothy School in
Methuen, Massachusetts. They taught two classes a week
on Wednesday evenings from 7 to 9 p.m. in this noncredit, adult education, special interest course. They gave
soy information, taught recipes for breakfast, lunch, and
dinner, and had many soy products to taste. Their ﬁrst class
brought in 6 students. Their largest class was 10 students
beginning on 25 March 2001. The class is presently held on
3 Wednesday nights each week.
Paul and Gail got a “scholarship” (free admission) to
the Natural Products Expo at Anaheim in March 2001. There
they ﬁrst met many people in the natural foods industry, the
most memorable and impressive of whom were: (1) Brenda
Oswalt of Dixie USA; formerly an anthropologist, she
worked on the “Lucy” dig in Africa. (2) Peter Murry of Iowa
Soy in Vinton, Iowa–very friendly.
The second generation of SunSoy soymilk is much
better than the ﬁrst; it has been reformulated. Their four
favorite soymilks are: Sunsoy Vanilla, Vendon Cappuccino,
Paciﬁc Strawberry, and (as a plain soymilk for cooking)
Vitasoy Creamy. Address: The Soy Fan Club’s Drive-in, 42

5059. Product Name: AR-3600 Asphalt and Tar Remover.
Manufacturer’s Name: BioSpan Technologies, Inc.
Manufacturer’s Address: 6540 Meyer Dr., Washington,
Missouri 63052 USA (Corporate address: P.O. Box 4222,
Ballwin, MO 63022). Phone: 1-800-730-8980.
Date of Introduction: 2001 April.
Ingredients: Incl. soybean oil.
How Stored: Shelf stable.
Nutrition: New Product–Documentation: No Letter (e-mail) from
Lindsey Hermes, Marketing Director, BioSpan Technologies,
Inc. 2010. Feb. 10. AR-3600 was ﬁrst sold commercially in
April 2001. Soy oil is used as a drying oil.
5060. Foss, Brad. 2001. Rising energy prices no problem:
as oil prices soar, consumers of renewable energy smile.
Indiana Gazette (Indiana, Pennsylvania). May 1. p. 66.
• Summary: Ronald Cascio regularly fuels his pickup with a
soybean oil derivative. It costs him about $3.35 a gallon for
pure biodiesel, which is chemically altered soybean oil that is
completely compatible with the standard diesel engine in his
1989 Ford truck.
To show its support for the new technology,
DaimlerChrysler ships its new Jeep Liberty off the assembly
line fueled with B5, which contains 5% biodiesel. The most
common grade of biodiesel at the pump is B20, which is
20% biodiesel and 80% regular diesel.
“The amount of biodiesel sold in the U.S. has grown
from 500,000 gallons in 1999 to roughly 30 million gallons
in 2004, said Jenna Higgins, a spokeswoman for the National
Biodiesel Board. By comparison, the U.S. burns more
than 100 billion gallons of gasoline each year and 4 billion
gallons of ethanol, a fuel additive derived from corn.”
Address: AP Business writer.
5061. Product Name: Soy candles [New Styles:
Replacement Votive, 3-inch Pillar, 6-inch Pillar].
Manufacturer’s Name: BeansWax Candle Co.
Manufacturer’s Address: P.O. Box 1151, Maple Grove,
MN 55311. Phone: (612) 813-1800.
Date of Introduction: 2001 May.
How Stored: Shelf stable.
New Product–Documentation: Spot in Vegetarian Journal.
2001. May/June. p. 24. “Mind your BeansWax!” “New soy
candles are available from BeansWax Candle Company.”
Leaﬂet (glossy, color, 6 panels, front and back) sent by
BeansWax Candle Co. 2001. May 12. This leaﬂet is dated
June 2000. “A kinder kind of candle.”
5062. Mohammed, Ali. 2001. The industrial utilization of
soybean: Overview and potential for Egypt. In: Robert B.
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Dadson and Nemat A. Noureldin, eds. 2001. Soybeans in
Egypt: Research, Production, Economics, Nutrition, and
Health. Proceedings of The International Conference on
Soybean Production under Newly Reclaimed Lands in
Egypt. Bethesda, Maryland: University Press of Maryland.
xvi + 201 p. See p. 189-200. Chap. 13. Held 28-29 Nov.
1998 in Egypt. [3 ref]
• Summary: Contents: Abstract. Introduction. Why are
we looking for industrial uses for soybean? What is the
goal? What are the strategies for achieving this goal? Why
private / public partnerships to ﬁnd new industrial market
for U.S. farmers? What the government / academic side of
the partnership can provide. Potential protein uses: Products
for rumen foods, protein meals for aquaculture and other
animals, protein meals in animal feeds, human food and
ingredients, use of soy ﬂour in breads and bread-like, doughbased products. Non-food uses of soybean.
Tables show: (1) Functional requirements of proteins
added to foods. (2) Non-edible uses of soy oils, by product
class. Soap, paint or varnish, feed, resins and plastics,
lubricants and similar oils, fatty acids, other inedible uses.
(3) Commercial applications for defatted soy ﬂour. (4)
Commercial applications for industrial isolated soy.
An “Archer Daniels Midland (ADM) processing chart”
(or diagram) shows all the different products made from the
soybean by ADM. Source: ADM products catalog.
A ﬁgure shows: Different types of soy ﬂours and other
soyfood products produced from soyprotein [soy protein].
On page 201 is a “Summary of the panel discussion
on future soybean research in Egypt,” led by Dr. Jagmohan
Joshi (Dep. of Agriculture, University of Maryland Eastern
Shore) and Dr. Nemat A. Noureldin (Dep. of Agronomy,
Ain Shams Univ., Cairo). Address: Virginia State Univ.
Petersburg, VA, 23806, USA.

that the rule did not contain speciﬁc recommendations that
would facilitate increased use of biodiesel. ASA’s plan
would require up to 3% of all motor fuels sold in the USA
in 10 years to be either biodiesel or ethanol, and provide
a tax exemption that would make biodiesel more price
competitive.
5065. Ontario Soybean Growers Newsletter. 2001. 2001
Project SOY winners. June. p. 1.
• Summary: “First place in the undergraduate / graduate
category went to edible and biodegradable food packaging
trays, developed by engineering students Marc-Antione Joly,
Eugene Mohareb and Phoung Nguyen.
“First place in the diploma category was awarded to
Udderly Soft, a lavender-scented udder balm for cows,
developed by Kemptville College student Jason McIntosh.
A large photo shows Jason McIntosh and one other
unnamed winner. Address: Chatham, ONT, Canada N7M
5L8.
5066. National Center for Agricultural Utilization Research.
2001. National Center for Agricultural Utilization Research–
NCAUR: Where the future is created. Peoria, Illinois:
NCAUR. 32 p. 14 x 22 cm.
• Summary: Contents: Introduction. Historical perspective.
NCAUR and the development of penicillin. Research
overview. NCAUR provides: Fuels and chemicals, industrial
products, crop protection and food safety, food technology.
Technology transfer. Location and contact information.
Originally named the Northern Regional Laboratory,
but now widely known as the “Peoria Ag Lab,” it began
operations on 16 December 1940. Contains many photos,
both color and black-and-white. Address: Peoria, Illinois.

5063. Vegetarian Journal (Baltimore, Maryland). 2001.
Mind your BeansWax! 20(3):24. May/June.
• Summary: “New soy candles are available from BeansWax
Candle Company. They feature cotton wicks and contain no
parafﬁn (a byproduct of crude oil [petroleum]), so they burn
cleaner and longer than regular candles. And soybeans are a
renewable resource, therefore better for the environment than
parafﬁn.
“For more information contact BeansWax Candle
Company, P.O. Box 1151, Maple Grove, MN [Minnesota]
55311, or call (763) 315-1299” [612-813-1800].

5067. Ontario Soybean Growers Newsletter. 2001. Biodiesel
demonstration plant “up and running” in Ontario. Aug. p. 5.
• Summary: Ontario Soybean Growers (OSG) “continues
to actively pursue the commercialization of biodiesel fuel in
Canada as a value added market for soybean oil.” Recently
“BIOX Corporation started its ﬁrst production of biodiesel
at its Oakville, Ontario, demonstration plant. The plant will
be instrumental in perfecting a new process for producing
biodiesel...” A photo shows: Dr. David Boocock, developer
of BIOX’s production process. Tim Haig, President and CEO
of BIOX, plus representatives of OSG at the BIOX facility.
Address: Chatham, ONT, Canada N7M 5L8.

5064. ASA Today (St. Louis, Missouri). 2001. Energy Dept.
approves biodiesel as fuel. 7(8):1. June.
• Summary: The U.S. Department of Energy has issued a
ﬁnal rule which shows support for farmers and renewable
fuels. The rule allows vehicle ﬂeets to purchase biodiesel
fuel as an alternative under the Energy Policy Act of 1992.
However the American Soybean Assoc. is disappointed

5068. Ontario Soybean Growers Newsletter. 2001. Proﬁles:
New uses in the spotlight. Aug. p. 11.
• Summary: Focuses on products developed in the United
States, such as hydraulic ﬂuid, ultimate odor eater, truck bed
liners, soy hydraulic ﬂuids, soy-based ink, soy hand cleaners,
soy furniture, bulk soy wax, Environ (soy building material),
roasted soy nuts, general soy products. Gives the website
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URL for about half of these products. Address: Chatham,
ONT, Canada N7M 5L8.
5069. Archer Daniels Midland Co. 2001. Commercial
products (Ad). Soya & Oilseed Bluebook 2002. p. 114-30.
• Summary: In this multi-page black-and-white ad, addresses
are also given for ADM ofﬁces in England, Australia, and
Japan. Products are described in tabular form under the
following categories. For each product is given: Name,
grade, assay, granulation or concentration, and applications.
Categories: Citric products. Polyol products. Lactic products.
Other products: Glucono delta-lactone, xanthan gum.
Complexed lecithins. Puriﬁed lecithin. Standard lecithins.
Modiﬁed lecithins. Ultra ﬁltered deoiled lecithins. Capsule
grade lecithins. Distilled monoglycerides. Distilled propylene
glycol monoester. Natural-source vitamin E. Novasoy
isoﬂavone concentrate. Phytosterols–all vegetable. Canola
sterol esters. Isolated soy proteins (Pro-Fam {20 types}
and Ardex {3 types}). Soy protein concentrates (Arcon {9
types}, Arcon T {textured soy protein concentrates, 2 types},
Maicon T {for vegetarian foods}). TVC (Textured vegetable
protein chunks and crumbles, 60% protein, for vegetarian
foods and meat applications). TVP (3 types). Nutrisoy
(defatted soy ﬂours, ﬂakes, or grits, 5 types). Soylec and
Nutrisoy (3 types, premix product of lecithin and Nutrisoy).
Isoﬂavones (Novasoy 400, 40% isoﬂavones). Reﬁned
vegetable oils. Address: P.O. Box 1470, Decatur, Illinois
62525. Phone: 1-800-553-3941.
5070. BeansWax Candle Company. 2001. Word Mark:
“Beans Wax Candle Co. A kinder kind of candle.” U.S.
Trademark 2,501,472. Registered Oct. 30. Application ﬁled
3 Jan. 2000.
• Summary: Application for Word Mark. Goods: “Soy wax
candles.” First use: 1999 Dec. 11. First use in commerce:
1999 Dec. 11. Mark drawing code: “(3) Design plus words,
letters, and/or numbers.” Address: P.O. Box 1511, Maple
Grove, Minnesota 55311.
5071. Archer Daniels Midland Co. 2001. Annual report:
Unlocking the potential of nature–Maximizing value. P.O.
Box 1470, Decatur, IL 62525. 44 p. Oct. 28 cm.
• Summary: Net sales and other operating income for 2001
(year ended June 30) were $20,051 million, up 7.7% from
2000. Net earnings for 2001 were $383.3 million, up 27.3%
from 2000, but far below the recent peak of $796 million in
1995. Shareholders’ equity (net worth) is $6,332 million, up
3.6% from 2000. Net earnings per common share: $0.58, up
28.8% from 2000.
ADM has a new mission statement: “To unlock the
potential of nature to improve the quality of life.” This is
leading the company to “create added value in our core
businesses...”
The section on “Oilseeds” (p. 6-7) states: “Currently

more than 40 products are co-branded with ADM’s NovaSoy
isoﬂavone logo highlighted on the package. Soy meal can
also yield soy isolates and concentrates, the basis for ADM’s
NutriSoy brand of soy protein. Presently more than 17 cobranded products highlight their NutriSoy content, including
ADM’s Soy 7(TM) pasta, a protein enriched product that
qualiﬁes for the FDA approved health claim.
“Soy oil is an excellent natural source of Vitamin E,
which is twice as potent as the commonly used synthetic
Vitamin E. ADM’s d-Alpha logo for natural-source Vitamin
E supplements received a favorable initial response by
retailers in ﬁscal 2001...” Phytosterols and biodiesel are
growing markets. “Interestingly, the original diesel engine
developed by Rudolf Diesel in the 1890s used an unusual
fuel: peanut oil.”
Also accompanying the annual report is a “Notice of
Annual Meeting.” G. Allen Andreas, age 57, Chairman of the
Board and CEO, had a 2000 salary of $2,398,480.
Note: According to a multi-page ADM ad in the Soya &
Oilseed Bluebook 2002 (published Oct. 2001), the company
makes 16 isolated soy proteins under the Pro-Fam brand, 2
isolated soy proteins under the Ardex brand, 7 soy protein
concentrates under the Arcon brand, 2 textured soy protein
concentrates under the Arcon T brand, and TVC (textured
vegetable protein chunks and crumbles); TVP is not
mentioned. Address: Decatur, Illinois.
5072. Business Trend Analysts, Inc. 2001. The market for
fats and oils: Past performance, current trends, and strategies
for growth. 2171 Jericho Turnpike, Commack, NY 11725.
549 p. Price: $1,495. *
• Summary: Contents: 1. The overall report. 2. The market
for vegetable oil: The overall market, the market for soybean
oil, for corn oil, cottonseed oil, sunﬂowerseed oil, peanut oil,
canola oil, olive oil, other vegetable oils (incl. linseed oil,
coconut oil, palm oil and palm kernel oil, tall oil, tung oil,
castor oil, sesame oil, cuphea, hemp oil, argan oil). 3. The
market for animal fats and oils. 4. Edible end-use markets for
fats and oils. 5. Inedible end-use markets for fats and oils.
6. The impact of fat substitutes. 7. Industry structure and
economics. 8. Competitor proﬁles: Archer Daniels Midland,
Cargill, Cenex Harvest States Cooperatives, ConAgra Foods,
Philip Morris Companies, Procter & Gamble, Unilever.
In Chapter 2, “The market for vegetable oil,” is a long
section titled “The market for soybean oil.” Contents:
Market overview (1990-2000, 2001E, 2002E, 2010P).
Sales and consumption. Production trends. Foreign trade
activity. Polymer coatings for seeds. Statistical tables: (1)
U.S. manufacturers’ sales of soybean oil. (2) Total U.S.
consumption of soybean oil. (3) Consumption of soybean oil:
Edible vs. inedible end-uses. (4) Consumption of soybean
oil in selected edible products: Salad and cooking oils,
baking and frying oils, margarine, other edible products. (5)
Consumption of soybean oil in selected inedible products:
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Resins and plastics, paint and varnish, other inedible
products. Soybean oil production, prices, and supply.
Soybeans: Supply, crushings, production, prices, and acreage
planted and harvested. Worldwide production of soybean oil.
Exports, imports, and U.S. apparent consumption. Exports
as a percentage of U.S. manufacturers’ sales. U.S. exports
and imports by country. Average dollar prices for exports and
imports. Address: Commack, New York.
5073. Edwards, Ann Marie. 2001. Farmers, start your
engines: With soy biodiesel. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 13(1):18. Oct.
• Summary: “Soy biodiesel is rapidly making its presence
known as a renewable fuel that addresses the stronger need
for lubrication, given sulfur reductions in petroleum diesel.
“Soy biodiesel offers: EXceptional lubricity that helps
EXtend the life of engines and EXpand uses for your crop.
These advantages are referred to as LubriEX, a term used to
convey the beneﬁts of soy biodiesel.”
For a brochure of LubriEX write the Iowa Soybean
Promotion Board.
Note: This is the earliest English-language document
seen (Oct. 2017) that contains the term “soy biodiesel,”
which refers to a blend of soy methyl esters (made from
soybean oil) and petroleum-based diesel fuel.
5074. Givens, Joe. 2001. Fiftieth anniversary of the Dawson
soybean plant. Speech presented at the Dawson Golf Club in
Dawson, Minnesota. 9 p. 13 x 16 cm. cards.
• Summary: Begins by focusing on how the Dawson
community beneﬁted from the presence of this cooperative
soybean processing plant. Joe and his family lived in
Dawson for nearly 30 years. Two of his daughters were born
there and all three of his kids graduated from Dawson High
School. Dawson Mills has been one of the most successful
businesses in Western Minnesota. It has provided millions of
dollars to the Dawson community in wages, taxes, and net
savings (co-op language for earnings) distributed to member
elevators. It has also meant millions of dollars in increased
income to the farmers who grew the soybeans which were
processed at the plant. Over the 28 years the Givens was
manager, the plant’s average earnings were $1,250,000 a
year. “Since the Dawson elevator was the largest Co-op
patron, the Dawson community received a good share of this
amount... The soybean plant was by far the largest tax payer
in the school district.”
On 26 Dec. 1951, right after Jim was offered the job
of managing this plant, he called his wife, Mary, for her
thoughts. She asked: “Will you be able to come home at
nights?” When he said “yes,” she said “Grab it!” “At that
time we had been married a little more than 2 years, during
which time I had started up 6 soybean processing plants and
has not spent many nights at home.”
The main problems during the early days were lack of

working capital (they were restricted much of the time to
owning only 2 days supply of soybeans), solvent problems
(with trichloroethylene), specialty meal (developed for
west coat plywood glue was critical in getting the company
through its ﬁrst year).
The plant was “shut down on Christmas Eve 1952 by
order of the Minnesota Department of Dairy, Agriculture,
and Food because of the dangers of using trichloroethylene.
This was actually a good thing because we could then make
claims against Crown Iron Works, the DuPont Co., and the
Iowa State Foundation for a faulty process. These ﬁrms
owned the patents and the process. An agreement was rapidly
reached that they would pay all the costs to convert the plant
to use conventional hexane as the oil solvent. The conversion
was made and the plant started up again in May 1953–the
time lost was only 5 months... Surprisingly, we ended ﬁscal
1952 with only a modest loss and in ﬁscal 1953 a small
gain [proﬁt] was made.” In 1955 they ﬁnished paying off
the original construction bills. That same year a truck scale
to weigh the incoming beans and outgoing meal was ﬁnally
installed.
“We made processing history in 1959 with the addition
of a newly designed oil extractor... I had ideas to use
different principles in the design of an extractor that would
allow manufacture of extractors of very large capacity.
The Crow Iron Works agreed to build this new extractor
for us at their cost.” The new extractor was installed in
1964, replacing the 1959 extractor. It “worked beautifully
and our business grew rapidly the next few years.” “The
new extractor had a bed of ﬂakes 6 feet wide and 20 inches
deep.” It’s capacity of 600 tons/day of soybeans was twice
the capacity of the old extractor. In 1971 a second extractor,
having a capacity of 700 tons/day was installed, giving
Dawson a total capacity of 1,300 tons/day–although it
was operated occasionally at 1,500 tons/day. “The Crown
Iron Works oil [solvent] extraction systems, the principles
of which were developed at Dawson, are now the most
preferred systems in the world. The newest ones have huge
capacities.” “Development of this new design was a team
effort–a Dawson team.”
The U.S. government had a program called Public
Law 480, to help needy nations with their food supply. One
of the foods was bulgur wheat fortiﬁed with high protein
soy grits. Dawson Mills’ extraction plant could make these
grits. “Dawson Mills was a successful bidder for some of
this business for a number of years. It was a very lucrative
business which paid for additional processing equipment in
about 2 months time.” Unfortunately, with a change in the
federal administration, the USDA under Orville Freeman
cancelled the soy grit fortiﬁcation of the bulgur wheat.
Several outside studies on the proﬁtability of adding
value to products by further processing concluded that
manufacture of soy ﬂour and textured soy ﬂour would
be very proﬁtable. The “Flour Tower” was built and its
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operation was successful. The ﬁscal years ending 1973,
1974, and 1975 were the most proﬁtable years in Dawson
Mills’ history.
Several more studies showed that the manufacture
of non-meat ham, chicken, and beef based on the use of
isolated soy protein would be very proﬁtable. As a result, a
soy isolate plant was built and a Food Products Division was
formed. The resulting products were of excellent quality and
were well accepted by institutional buyers, such as the U.S.
Army, U.S. prison systems, university food systems, etc. But
the retail market was too tough a nut to crack. Unfortunately,
the price of meat fell below the cost of production of these
specialty food products.
“Fiscal 1979 ending Aug. 31, the last year of operations
as Dawson Mills, ended with positive net margins of $2.4
million.” A few months later, in 1980, Dawson Mills merged
with Land O’Lakes. Joe retired in early 1981. “I have not
seen any reports to show the results of the operations of
the Dawson soybean plant since it was acquired by AGP.”
“Thank you for your kind attention.” Address: Dawson,
Minnesota and Naples, Florida.
5075. Ontario Soybean Growers Newsletter. 2001. Biodiesel
promoted across Ontario. Oct. p. 5.
• Summary: “In an effort to help raise the awareness and
demonstrate the beneﬁts of biodiesel fuel, the OSG recently
teamed up with Ontario Agri-Food Technologies (OAFT)
and Biox Corporation on some promotional activities.
These promotions included a display and demonstration of
biodiesel fuel at both the Canadian Outdoor Farm Show
in Woodstock, Ontario on September 11-13, 2001 and the
Rural Expo and International Plowing Match on September
18, 2001. Both of these venues provided an excellent
opportunity to speak with the public and politicians about
the many beneﬁts of biodiesel to the environment, public
health, agriculture and rural development. Other biodiesel
promotions are planned in Toronto in conjunction with
Agriculture Week in October.
“In addition to these activities, the OSG also furthered
the biodiesel agenda by making a presentation before the
Ontario Government’s Select Committee on Alternative
Fuel Source. This multi-party committee is touring the
province consulting with various stakeholders regarding the
development of energy alternatives to fossil fuels. The OSG
presented a brief outlining the beneﬁts and opportunities
associated with biodiesel in Ontario and recommended that
biodiesel should be granted tax parity with other alternative
fuels in Ontario.” Address: Chatham, ONT, Canada N7M
5L8.
5076. Fox, Joanne. 2001. Business created from trendy, yet
Midwestern product. Sioux City Journal (Iowa). Nov. 26. p.
A12.
• Summary: Two Siouxland women, Patty Welch of McCook

Lake and Linda Cox of rural Hornick, Iowa, make soy
candles. A photo shows Welch standing in her workshop with
a block of soybean wax, which she buys. Cox also created
soy lotion.
5077. Knothe, Gerhard. 2001. Historical perspectives
on vegetable oil-based diesel fuels. INFORM (AOCS)
12(11):1103-07. Nov. [112 ref]
• Summary: An outstanding, pioneering history, with a
comprehensive bibliography. See http://aocs.ﬁles.cms-plus.
com/LipidsLibrary/images/Importedﬁles/lipidli brary/history/
Diesel/ﬁle.pdf Address: PhD, USDA / ARS / NCAUR,
Peoria, Illinois 61604.
5078. Lee Seed Co., Inc. 2001. Share the harvest: Super
Soynuts. Soy Kettle Candles (Ad). Soybean Digest. Nov. p.
9.
• Summary: This full-page color ad shows various products,
featuring soynuts, at the top two-thirds of the page; an order
form is at the bottom one-third. The three gift selections are:
(1) Soybeans by the pail (3 lbs). A full pound of each of the
following in a handy reusable pail: Craisenberry Crunch,
Grandma’s Delights, and Harvest Crunch. $18 + $4 shipping
& handling (S&H). (2) Party tray (46 oz). Contains 7 ﬂavors
of Super Soynuts. $18 + $4 S&H. (3) “Kettle Kandles. Once
again we are offering Kettle Kandles made with soybean
wax (reﬁlls are available). Unlike parafﬁn, soy wax burns
Soot Free. The reusable 1 quart kettles wash out with soap
& water and are oven & dishwasher safe. Designs and
scents are as follows: (Check you choice here) Snowman
(Jack Frost). Chicken (Country Cobbler). Birdhouse (Apple
Blossom). $20.00 + $4 S&H.” Address: Inwood, Iowa
51240. Phone: 1-800-736-6530.
5079. Natural Foods Merchandiser. 2001. Just one word:
Soy. Nov. p. 20.
• Summary: Jay-Lin Jane of Iowa State University has spent
almost a decade developing a plastic compound made of soy
protein. And Soy Works, based in Woodridge, Illinois, has
purchased the license to make products from this plastic.
Possibilities include disposable tableware (knives, forks,
spoons, plates), golf tees, and colored signs.
The cost per pound is higher than petroleum-based
plastics and the soy products lack the rigidity to be used
in the same manner. But they new plastic has signiﬁcant
environmental advantages. It breaks down in soil in 10 to 14
days, and even faster is salt water.
5080. Associated Press (AP). 2001. Company ﬁnds niche
making soy candles. Sioux City Journal (Iowa). Dec. 24. p.
A7.
• Summary: A new business near Scarville, Iowa, turns
soybean wax into colorful, scented candles. Mike and
Melanie Throne, head of newly incorporated SoyVentures,
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produce SoyLights on their farm. Details at www.soylights.
net.
5081. DeValois, Dave. 2001. Iowa shines as capital of soybased candle industry. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 13(3):32-33. Dec. Cover
story.
• Summary: Michael Richards, owner of Candleworks in
Cedar Rapids, started the soy candle industry in Iowa about
11 years ago when he began looking for an alternative to
parafﬁn wax, the type of wax that now dominates the candle
market. But parafﬁn candles emit soot and pollute the
air. Parafﬁn is the leftover residue from making gasoline.
Richards developed a soy-based wax called Phytowax,
and has a patent pending on his formula. Funding from the
Iowa Soybean Promotion Board helps Richards market the
soy-based wax. A major soybean processor manufactures
the wax, which Richards markets worldwide. He also
manufactures candles for several retailers. Most of the soybased wax is sold in Iowa–800,000 pounds last year, which
equates to the oil from 10,000 bushels of soybeans.
Lisa Barkley, founder of The Flame Candleworks, a
wholesale manufacturer in Lowden, Iowa, is among Iowa’s
soy candle pioneers. She says that soy candles burn 30-40%
longer than parafﬁn candles.
In 2001 about 1 billion pounds of parafﬁn wax were
used each year to make candles for the U.S. market; their
retail value was estimated at $2.3 billion. “If soy wax
replaces 25% of the market, the domestic candle industry
would use the oil from 25 million bushels of soybeans”–
according to Dr. Tong Wang, and Iowa State University
professor.
Three color photos show Lisa Barkley and LuAnn
Kadlec making “soy candles.”
Note: This is the earliest document seen (Oct. 2017) that
contains the word “Phytowax.”
5082. DeValois, Dave. 2001. ISU research shows: Soy
candles burn cleaner than parafﬁn. Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 13(3):34. Dec.
• Summary: Dr. Tong Wang, professor of food science at
Iowa State Univ. (ISU), found that “candles made from
parafﬁn emit eight times more soot than those made from
soy wax in a room with normal air movement.” Dr. Larry
Johnson of ISU also worked on this research project
comparing soy-based candles with parafﬁn candles; it was
funded in part by the Iowa Soybean Promotion Board.
Dr. Bernie Tao at Purdue Univ. (Indiana) says soybean
candles burn 60-80% longer than parafﬁn candles. Although
there is no scientiﬁc evidence that parafﬁn candles can cause
health problems, he says that people are better off breathing
less soot and particulate matter.
5083. Holin, Fae. 2001. Money-making Christmas gifts: Let

corn- and soy-based products ﬁll your stockings. Soybean
Digest. Dec. p. 14, 16.
• Summary: The Gathering Place in Gilman, Illinois, is
a gift store that sells corn- and soy-based products–made
from crops that area farmers raise. Founded a year ago, it
is run by ten women and offers products such as household
and hand cleaners, candles, body products (lotions, creams,
hair products), books, soyfoods (R&R organic soy cookies
and Lee Seed Co. soynuts), toys and art supplies (Prang
Crayons).
5084. Breier, Davida Gypsy; Mangels, Reed. comps. 2001.
Vegetarian & vegan FAQ: Answers to your frequently asked
questions. Baltimore, Maryland: The Vegetarian Resource
Group. 272 p. Illust. Index. 23 cm. [69 ref]
• Summary: Contents: 1. Most frequently asked questions
(incl. How many people are vegetarian? Detailed results of
polls conducted in 1994, 1997, 2000). 2. Vegetarianism in
daily life (incl. How do you pronounce “vegan?” Ans: VEEgun. Who are some famous vegetarians? What is the history
of vegetarianism?). 3. Nutrition (incl. I need impartial,
major scientiﬁc studies that show a correlation between a
vegetarian diet and disease prevention? Gas caused by eating
soy). 4. Food ingredients (incl. Soy cheeses, soy lecithin). 5.
Recipes (incl. many recipes for tofu, tempeh, soy whipped
cream, chocolate pudding with soymilk, soy yogurt, wheat
gluten / seitan, TVP). 6. Vegetarian products (incl. What is
seitan? Where can I buy seitan? What is tempeh? What is
TVP? Where can I buy TVP? What is tofu? What do I do
with it? Alternatives to dairy products. Vegan eggnog. Soy
candles). 7. Cooking and baking (Tofu, draining tofu, tofu
cream cheese, Tofutti). 8. Travel and restaurants. 9. Veggie
kids (Soy-based infant formula. Phytoestrogens in and safety
of soy infant formula). 10. Soy (p. 168-76; contains good,
balanced responses to the anti-soy articles by Fallon and
Enig, p. 173-76). 11. Vegan concerns. 12. Unique questions.
13. Questions about VRG. 14. Appendix: Quick guide to
fast food. Quick guide to helpful websites. Protein content
of selected vegan foods. Calcium content of selected vegan
foods. Iron content of selected vegan foods. Daily values. A
senior’s guide to good nutrition. Eat better, perform better,
sports nutrition guidelines for the vegetarian. Why is wine
so ﬁned? Handy guide to food ingredients. List of suggested
reading: Vegetarian cookbooks, vegetarian families,
vegetarian travel. School foods information. Feeding plans
for infants and toddlers. VRG publications, resources, and
tabling materials.
Soy-related questions and answers outside of Chapter
10: Gas and bloating after eating soy (p. 64). Casein found
in many soy cheeses (p. 80). Soy lecithin (p. 85). Recipes:
Tofu dill dip (p. 88). Spinach pie (with tofu, p. 93). Tempeh
stuffed potatoes (p. 94-95). Spicy sautéed tofu with peas (p.
98). Quick sloppy joes (with tempeh, p. 98). Sweet potato
slaw (with tofu). Tofu balls (p. 100). Pad Thai (p. 102-03).
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Davida’s spicy garlic noodles and tofu (p. 105). Soy whipped
cream (with soymilk, p. 106-07). Chocolate pudding (with
soymilk, p. 107). Heavenly chocolate cupcakes (with
soymilk, p. 109). Tofu cheesecake (p. 112). Homemade
soymilk, rice milk, almond milk (p. 115). Homemade tofu
(p. 115). Tofu recipes on the Web (p. 116). Homemade soy
yogurt (p. 116). Homemade wheat gluten & seitan (p. 116).
What is tempeh? What is TVP (p. 119). Vegetarian mince or
meatless ground beef (p. 120-21). vegetarian and soy cheeses
(p. 121). Tofurky (meatless turkey, p. 122-23). Tofutti (nondairy soy ice cream) and vegan eggnog (p. 125). Soy-based
vegan candles (p. 126). Using tofu (p. 129-31). Tofu cream
cheese (p. 131). Soymilk and soy creamer (p. 132). Soy
buttermilk and soy mayonnaise (p. 133). Feeding an infant
with soy formula (p. 154). Are the phytoestrogens in soy
formula safe? (p. 155). Helping kinds to switch to soymilk
from cow’s milk (p. 156). Address: 1. Baltimore, Maryland;
2. R.D.

Indiana soybean association people used to come around and
take pictures of our booth.
Michael’s patent is in process. Cargill bought the
patent rights and left Michael with a revenue share. “It
was absolutely necessary. If I hadn’t taken action as an
entrepreneur working with no funding, I would have been
left in the dust–even if I had a patent. Having a patent is
one thing, defending it is another. ADM and Cargill both
signed research agreements with me in the late 1990s. Quite
realistically, Cargill is going to make a lot of money and
I’ll make some. But it’s going to be a piece of a bigger and
bigger pie. Cargill has a contractual obligation to defend my
patent.
“Cargill ﬁrst makes the soy oil by crushing soybeans,
then they hydrogenate it. I have delegated all my wax
production to Cargill.” Address: Founder, Candleworks, Inc.,
1029 Third St. S.E., Cedar Rapids, Iowa 52401. Phone: 319363-1774.

5085. Richards, Michael. 2002. Candleworks Inc. and the
development of candles made from soy wax (Interview).
SoyaScan Notes. Jan. 10. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: “I started, self funded, in a building without
any electricity or water, and I didn’t have a university or a
corporation behind me, so I stayed under the radar for quite
a while. We had these candles out in commercial distribution
in the Sept. of 1995–that very deﬁnitely was the earliest
100% vegetable wax candle on the market; 33% of the
content was soy oil. The actual candle was named Marinis
Travel Candle. The candle came in three scents: Reviving,
Relaxing, and Marinis. The form was a 1½ oz. covered travel
tin. They were meant to pack in a purse or suitcase. The back
label reads: “Created with beeswax and plant-derived waxes.
Renewable, non-petrochemical resources.” One candle cost
$3.95 retail. The high cost was what drove me to soybean
oil. But we were creating something that had never existed
before, so be had to overcome many technical hurdles.
It’s an interesting paradox. When you’re an innovator,
you’re kind of ahead of the wave. I’ve literally created a new
market. Now I’m doing my best to maintain a position in the
market after creating this whole new wave.
Michael was making the candles in Iowa City, Iowa. At
that time soy oil was part of the content, but by Sept. 1996
we had hydrogenated soy oil as the majority of the content;
it was a gradual process. In 1997 the University of Iowa
funded chemical engineering intern who wrote a paper titled
“Increasing the use of soybeans in the manufacturing of
candles”–issued in Aug. 1997. So our developmental process
was documented by the university. We started working with
vegetable oil waxes in 1991 and gradually moved to soybean
oil in 1995–you know, being a native Iowan that was the
direction to go for raw materials. I have a timeline that maps
out the history of our development. At a trade show, the

5086. ASA Today (St. Louis, Missouri). 2002. ASA launches
major push on biodiesel tax bill. 8(3):4. Jan.
• Summary: The Senate bill is S. 1058, the Biodiesel
Renewable Fuels Act. It provides a tax reduction [subsidy]
of 3 cents for diesel fuel that contains at least 2% biodiesel
and a 20 cent reduction for blends that contain at least
20% biodiesel. The bill was introduced by senators Tim
Hutchinson (R-AR) and Mark Dayton (D-MN).
“Soybean prices are at record lows in part because of
large surpluses of soybean oil.” Every 100 gallons (735
pounds) of biodiesel requires 760 pounds of feedstock, such
as vegetable oils, recycled grease or animal fats.
5087. BeansWax Candle Co. 2002. A kinder kind of candle
(Brochure). Maple Grove, Minnesota. 8 p. 30 x 19 cm.
• Summary: Contents: The soot-free natural alternative.
BeansWax Essence candles are available in every color
and style displayed. Aromatherapy candles (which contain
only 100% pure plant Essential Oils, not cheap synthetic
fragrances). Candle styles. About the company, address,
phone, fax, and website. No prices are given. Address:
P.O. Box 1151, Maple Grove, Minnesota 55311. Phone:
1-866-BEANSWAX.
5088. Product Name: CR-3600 Corrosion Protectant.
Manufacturer’s Name: BioSpan Technologies, Inc.
Manufacturer’s Address: 6540 Meyer Dr., Washington,
Missouri 63052 USA (Corporate address: P.O. Box 4222,
Ballwin, MO 63022). Phone: 1-800-730-8980.
Date of Introduction: 2002 January.
Ingredients: Incl. soybean oil.
How Stored: Shelf stable.
Nutrition: New Product–Documentation: Letter (e-mail) from
Lindsey Hermes, Marketing Director, BioSpan Technologies,
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Inc. 2010. Feb. 10. CR-3600 was ﬁrst sold commercially in
Jan. 2002. Soy oil is used as a drying oil.
5089. Candleworks, Inc. 2002. Historical summary: General
process of invention and discovery of soy wax (Phytowax).
Cedar Rapids, Iowa. 3 p. Unpublished typescript. 28 cm. [1
ref]
• Summary: “According to our research in the industrial wax
industry, Michael Richards was the ﬁrst inventor to create
candles from soybean wax.” The ﬁrst soy candles were
produced at his business, Candleworks, Inc., 2920 Industrial
Park Road., Iowa City, Iowa 52240.
1991–Michael Richards founded Candleworks and
commenced the manufacture of beeswax candles for one
original customer, The Body Shop retail chain based in Great
Britain. Initially Candleworks supplied The Body Shop with
only beeswax candles for their U.S. and Canadian retail
outlets.
1991 June–Because of the extremely high and rising
cost of beeswax, Michael launched research into the
novel utilization of a wide range of vegetable waxes and
hydrogenated oils for use as a new form of candle wax that
had not been in use anywhere in the global candle industry.
In 1991 he created the world’s ﬁrst 100% vegetable wax
candle; it was made from carnauba and almond oil. (This
ﬁrst all-vegetable candle is still held as a company historic
item in a secure storage facility.)
1992-1994–Candleworks was the sole supplier of
beeswax candles during these years for The Body Shop,
which had a company policy that discouraged the use of
petroleum products.
1994–The Body Shop issued a general industry request
for product development and product manufacturing bids for
a novel all-vegetable wax candle line to the global candle
industry, including manufacturing sources in the U.S.,
Asia and Europe. In Dec. 1994 Candleworks entered this
open market competition. After several months of research
and sample submissions, The Body Shop notiﬁed Michael
Richards at Candleworks, Inc. in Iowa City that his vegetable
wax formula was chosen as the best product to meet this
new need. Several of the largest candle manufacturers in the
world also entered this competition. Mr. Richards worked
for many years as a solo entrepreneur with no assistance
from universities, government, or farm commodity boards.
His research was totally self motivated and self funded. Yet,
as is often the case with innovation, the solo entrepreneur
produced what large corporations failed to.
1995 Aug.–The Body Shop submitted their ﬁrst
purchase order for the new vegetable wax candle line created
by Candleworks of Iowa City. Candleworks thus entered the
commercial market with this new product. The ﬁrst candles
manufactured by Candleworks from vegetable sources
were made from a blend of sweet almond oil, carnauba
wax (a natural wax from the carnauba palm tree), and

beeswax. 1995 Sept. 28–A local Iowa City newspaper, The
Icon, published the ﬁrst article (p. 6) on this vegetable wax
innovation by Candleworks.
1995 June–Because of the rising price of expensive
almond oil, Michael Richards replaced all use of almond oil
in his formula with soybean oil.
1995 Sept.–The ﬁrst candles containing soybean oil
were distributed to customers throughout the United States.
During the rest of 1995 and throughout 1996, progressive
reformulation of his vegetable wax blend was carried out,
using higher and higher percentages of soybean oil. Mr.
Richards also began testing various sources and grades of
hydrogenated soybean oil to achieve product improvement
in surface texture, burn time, soybean material handling, and
soy wax manufacturing process.
1997–Iowa State University invited Mr. Richards to
exhibit his commercial line of soy wax candles at a statewide
forum on Value Added Agriculture.
1997 Aug.–Michael Richards recruited a University of
Iowa Chemical Engineering intern, Stephen W. Thomas, to
serve as Mr. Richards’ lab assistant to carry out extensive
testing with various grades and blends of liquid soy oil,
various grades and blends of partially hydrogenated soy oil
solids and pastes, and other experimental vegetable additives
such as plant glycerine and plant derived palmitic acids. The
ﬁnal report, dated 22 Aug. 1997, led to an improved candle
formulation.
1998 Feb. 7–Based on a project proposal, the Value
Added Agricultural Products and Processes Financial
Assistance Program (VAAPFAP), administered by the State
of Iowa Department of Economic Development, provides to
Candleworks, Inc. an interest free / forgivable development
loan–to build a larger market for the soybean wax candle
innovation.
1998–Iowa State University invited Michael Richards to
be the keynote speaker at a statewide forum on Value Added
Agriculture–to present his innovation to the public.
1999 June 29–VAAPFAP provides a second interest
free / forgivable loan to Michael Richards and Candleworks
Inc. to initiate bulk sale of industrial soy-based waxes for
other companies in the candle industry and other varied
industries such as food package wax coating. This enabled
Mr. Richards to intensify his research, which culminated in
Dec. 1999 with four new distinct, proprietary industrial wax
formulas for four distinct manufacturing processes for each
different formula and four distinct industrial applications for
each respective wax formula.
2000 Jan.–Cargill Corporation purchased an interest in
the body of intellectual property created by Michael Richards
during his previous 9 years of research and development of
soybean oil candles. Mr. Richards’ soy wax formulas are
marketed under the trade name “Phytowax.” Address: 1029
Third St. S.E., Cedar Rapids, Iowa 52401. Phone: 319-3631774.
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5090. DeValois, Dave. 2002. Use same winter plans for
No. 2 diesel and B2 biodiesel. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 13(4):6. Jan.
• Summary: B2 is a “mix of 2 percent soy biodiesel and 98
percent petroleum diesel;” it works the same as No. 2 grade
petroleum diesel and will gel during freezing weather.
5091. Iowa Soybean Promotion Board. 2002. Tap the
soybean “oil well” of biodiesel potential: Ask your fuel
distributor for soy biodiesel (Leaﬂet). Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 13(4):Jan.
1-page insert glued in after p. 6.
• Summary: The front panel of this color leaﬂet (8½ by 11
inches, 3 panels each side) shows a man holding a gas pump.
Below it are green soybean leaves and a barrel of yellow
soybeans. The inside 3 panels discuss the three beneﬁts of
LubriEX soy biodiesel and encourage users to expect more:
Exceptional lubricity (adding 2% soy biodiesel increases the
lubricity of No. 2 diesel by 66%), extended equipment life,
and expanded use for crops. On the back panel is a map of
Iowa with dots showing where farmers can buy B2 biodiesel.
5092. Soybean Digest. 2002. New Uses: Mega markets can
take a big bite out of America’s soybean crop. A Soybean
Digest special report, sponsored by the Soybean Checkoff.
Mid-Feb. p. 25-35.
• Summary: This is a special pull-out insert in the midFebruary issue of Soybean Digest. It includes four full-page
color ads by United Soybean Board promoting the checkoff
program. They are titled: (1) Soybean farmers and our
checkoff: Fueling a stronger America. (2) Soybean farmers
and our checkoff: Feeding a stronger America. (3) Soybean
farmers and our checkoff: Developing a stronger American
soybean. (4) Soybean farmers and our checkoff: Producing a
stronger American soybean.
The following subjects are covered in the insert: Soy
in aquaculture (catﬁsh, p. 26-27). Soy ink (p. 28, 30).
Soy-based adhesives, glues, paints, and stains (p. 30). Soy
biodiesel fuel (p. 32). Soyfoods showing healthy growth (p.
34-35). The Soyfoods Guide online (p. 35).
5093. Richards, Michael. 2002. The one minute history
of two thousand years of candles. Cedar Rapids, Iowa:
Candleworks. 1 p. Unpublished typescript.
• Summary: “Candles have cast a glowing light on man’s
progress since the beginnings of recorded history. The ﬁrst
candles were developed by the Ancient Egyptians. They used
rush lights made by soaking the pithy core of reeds in molten
tallow. Romans then developed the modern wick candle.
“A major candle improvement came with beeswax
candles that became the candle of choice in homes and
cathedrals in medieval villages. Beeswax was paid as tribute
to kings and bishops. Today it takes a King’s Ransom to buy

this expensive wax.
“New World candles were made when resourceful
colonial women discovered that boiling the green berries of
bayberry bushes produced a sweet-smelling wax that burned
with a pleasant aroma.
“During the late eighteenth century came the ﬁrst
major change in candle making since the Middle Ages with
spermaceti, a wax obtained by crystallizing whale oil.
“Later in the 18th century most major developments
affecting contemporary candle making methods occurred. In
1834, inventor Joseph Morgan introduced a machine, which
allowed continuous production of molded candles by the use
of movable cylinders.
“Energy needs of the industrial revolution gave birth to
global petroleum cartels. Parafﬁn wax is the residue from
the reﬁning of gasoline and motor oil. Parafﬁn provided a
plentiful supply of candle wax for the last century. There is
one big problem: parafﬁn wax gives off petro-carbon soot in
your home.
“Soy is the ‘solution for pollution’. Inventor Michael
Richards created clean burning soybean wax during the
twentieth century in Iowa where most of the soybeans in the
United States are grown. This is a novel product solution
where everyone wins: Consumers now have a clean burning
candle from sustainable sources and fanners have a rapidly
growing new market. Soy wax is the ﬁrst wax innovation in
the candle industry in over a 100 years. Soy wax candles are
now becoming the candle industry standard for the twentieth
ﬁrst century. Soy is cost competitive with petroleum wax.
With soybean wax we start a new chapter in candle history.
Soy is the future.”
Note: The ﬁrst letter of each paragraph, when combined
in order, spell the world “Candles.” Address: Founder,
Candleworks, Inc., 1029 Third St. S.E., Cedar Rapids, Iowa
52401. Phone: 319-363-1774.
5094. Feedstuffs. 2002. AGP to study feasibility of soydiesel
plant. 74(15):23. April 5.
• Summary: Omaha, Nebraska–The board of directors of
Ag Processing Inc. (AGP) board of directors announced on
March 22 the initiation of a feasibility study to construct a 16
million-gallon capacity soydiesel plant in Minnesota.
Among the sites to be considered is Dawson, Minnesota,
where AGP currently operates a soybean processing plant.
5095. Lemke, Dan. 2002. Grease money$: Soy-based
industrial lubricants may build proﬁts for Cortec
Corporation. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Waseca, Minnesota) 11(2):15.
April.
• Summary: Cortec of St. Paul, Minnesota, is “greasing the
way for soy-based lubricants to move into global industrial
markets.” With its trademarked “EcoLine,” the company is a
worldwide leader in environmentally sound, biodegradable,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1740
corrosion control products. It is introducing soy-based
greases to lubricate and protect industrial machinery from
rust and corrosion, and adding its own existing corrosion
inhibitors. For more: www.cortecvci.com.
5096. Ontario Soybean Growers Newsletter. 2002. Fish food
and fuel take honors in 2002 Project SOY. April. p. 1.
• Summary: Project SOY (Soybean Opportunities for Youth)
began in 1996 as a way to encourage University of Guelph
students to learn more about soybeans, and create innovative
new uses for them. There are two categories: undergraduate/
graduate, and diploma. The ﬁrst, second, and third place
awards are valued at $2,500, $1,000, and $500 in each
category.
The 6th Annual Project SOY was held on 3 April 2002
at the University of Guelph. First place in the undergrad/grad
category went to Soy Fizzy, a soy-based tropical ﬁsh food.
First place in the diploma category went to a soy biodiesel
project. Other winning ideas were soy pancakes, a cleanburning soy ﬁreplace log, soy and maple snacks, dog treats,
and ski wax.
Project SOY is sponsored by First Line Seeds and the
University of Guelph. A photo shows some of the winning
students with their product concepts. Address: Box 1199,
Chatham, ONT, Canada N7M 5L8.
5097. Ontario Soybean Growers Newsletter. 2002. Montreal
Transit to use biodiesel in its bus ﬂeet. April. p. 2.
• Summary: Starting on 27 March 2002 thousands of
Montrealers began boarding city buses fueled partially
by soybean oil. The buses use 20% biodiesel and 80%
petroleum-based diesel. The biodiesel will greatly reduce
tailpipe pollution. Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
5098. Ontario Soybean Growers Newsletter. 2002. Proﬁles:
Tim Haig, president and CEO of BIOX, works to promote
the beneﬁts of biodiesel. April. p. 7.
• Summary: Haig’s company, founded in Sept. 2000, builds
biodiesel processing plants. The BIOX process cuts the cost
to just $0.08 per liter, making it comparable and competitive
with petroleum-based diesel products–as long as government
subsidies are provided! A photo shows Haig. Address: Box
1199, Chatham, ONT, Canada N7M 5L8.
5099. Ontario Soybean Growers Newsletter. 2002. Market
scan: The OSG position on Roundup Ready white hilum
soybeans. April. p. 8, 6.
• Summary: In Jan. 2002, the Ontario Oil & Protein Seed
Crop Committee (OOPSCC) recommended the registration
of several varieties of white hilum soybeans that carry the
Roundup Ready gene. Ontario Soybean Growers (OSG),
which has one voting member on the Committee, voted
in favor of the registration of Roundup Ready white

hilum (RRWH) soybeans–but only after long thought
and discussion. One of the main issues was whether the
introduction of RRWH soybean varieties into Ontario would
cause problems for special quality white hilum (SQWH)
exports.
A survey conducted last year by Dr. George Brinkman
and Jeremy Heigh of the University of Guelph found that in
the past three years (1999-2001), exports of SQWH soybeans
decreased by 39% while exports of identity preserved (IP)
and other specialty soybeans increased by 57%. This trend
is expected to continue. Generally, IP soybeans earn higher
premiums than SQWH soybeans.
RRWH soybeans have been available in the USA for
two years. There are no restrictions on soybean imports to
Canada from the USA. Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
5100. Murray, Shailagh. 2002. Will a ‘temporary’ fuel
subsidy ever die? A biodiesel tax break could enjoy a long
life, as 25-year-old ethanol grants show. Politics & policy.
Wall Street Journal. May 9. p. A4.
• Summary: In 1977 Congress began to subsidize ethanol,
a corn based fuel, to help the industry get started. That
was 25 years ago, and the subsidy still exists. The General
Accounting Ofﬁce, the investigative arm of Congress, says
the various ethanol incentives / subsidies have cost taxpayers
as much as $15 billion. Today, ethanol is the third largest use
of corn, ahead of cereals and sweeteners.
ADM, which processes more corn and soybeans than
any single country in the world, is enthusiastic about both
ethanol and biodiesel subsidies. ADM is now considering
building a biodiesel plant in Minnesota. An important ﬁrst
step is securing an exemption from the federal excise tax on
motor fuels. The most widely sold form of biodiesel today
blends 20% biodiesel with 80% conventional (petroleumbased) diesel. The pending legislation in the Senate’s energy
bill would reduce by one cent the 24.4 cents-a-gallon federal
excise tax for each 1% of biodiesel in a blend, up to a
maximum of 20 cents. That would eliminate the price gap for
20% biodiesel.
Rudolf Diesel (1858-1913), the German mechanical
engineer who built the engine named after him (starting in
1896), envisioned that it would run on vegetable oils.
Soybean growers have proceeded wisely and carefully
in bringing biodiesel to market. They have spent $30
million to clear environmental hurdles. They have worked
to avoid charges that a tax break would amount to corporate
welfare. Sales of biodiesel have recently risen dramatically:
1999–500,000 gallons. 2000–5 million gallons. 2001–10 to
15 million gallons. Ag Processing Inc., a Nebraska farmerowned cooperative, makes biodiesel.
Politics: The soybean and biodiesel industries don’t
have political-action committees (PACs) to make campaign
contributions. But they do have people–farmers in key farm
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states. And they have congressmen in important and often
tight political races. GOP House Speaker Dennis Hastert is
from Illinois, ADM’s home and the top ethanol-producing
state.
A recipe for making biodiesel (from the National
Biodiesel Board) is printed on a recipe card: Harvest
soybeans. Make soybean oil. Mix with alcohol and a catalyst,
such as caustic soda. Boil at about 160ºC. Wait 1-8 hours
to get a mix of glycerin and biodiesel. Allow glycerin to
settle and separate it from the remaining liquid. Remove
excess alcohol and catalyst. Clear, amber-colored biodiesel
is now ready to use. Republicans now embrace a renewablefuels standard on the basis of national security. Address:
Washington, DC.
5101. Richards, Michael. 2002. Re: The history of soy
candles. Letter (e-mail) to William Shurtleff at Soyinfo
Center, May 25. 3 p. Unpublished typescript. 28 cm. [1 ref]
• Summary: “1991–In 1991 Michael Richards founded
Candleworks to manufacture beeswax candles. As he entered
the candle industry with beeswax products he realized there
was a growing demand for natural wax candles. However,
there was a huge economic barrier. Namely, the cost of
beeswax was 10 times the cost of petroleum candle wax
(parafﬁn). In July, Michael Richards started experimenting
with a wide range of plant waxes and vegetable oils to ﬁnd
a natural wax that could be cost-competitive with petroleum
wax. He completed thousands of hours of tests with tropical
plant waxes such as carnauba and candelilla waxes, plus
domestic oils such as corn and soybean oil.
“1992-1994–In 1992, this testing resulted in the ﬁrst
vegetable wax candle, made from a blend of vegetable
oils and natural waxes. At that stage of development, the
vegetable wax was hard and brittle. To obtain a softer, more
pliable wax, Michael started to acquire and test a wider range
of tropical and domestic plant oils. This included partially
hydrogenated coconut, palm, and soybean oils. Michael
Richards continued working on two parallel tracks:
“(1) Manufacturing beeswax candles
“(2) Research and development for other vegetable wax
candles. In 1994 Michael started blending beeswax with
soybean oil to achieve an economical natural wax candle.
“1995–The Body Shop, a national chain of stores that
was Candleworks’ main beeswax candle customer, issued the
ﬁrst purchase orders for a line of natural wax aromatherapy
candles from Candleworks. For the ﬁrst three months,
the content of the Body Shop candle wax was a blend of
beeswax and almond oil. Because of the increasingly high
cost of almond oil, Michael then started blending soybean oil
with the beeswax. He completely replaced almond oil with
soybean oil in all commercial production of candles in May
of 1995.
“1996–Michael then experimented with various ranges
of hydrogenated soybean oil to eliminate the costly beeswax

in his natural wax formula. In the fall of 1996, beeswax
was no longer used. Instead, the candle wax developed and
utilized by Candleworks featured hydrogenated soybean
oil as the majority percentage of the candle formula. Other
vegetable oils were then added in minority portions to
achieve speciﬁc cosmetic characteristics, such as a smooth
even surface and scent projection. Michael created low-melt
soy wax for container candles and a high-melt point wax for
freestanding pillar candles in 1996.
“1996–With the goal of creating an edible birthday
cake candle, Purdue University students developed their
own candle formula using soybean oil. The candles won
ﬁrst place in a competition sponsored by the Indiana
Soybean Development Council and Purdue’s Department of
Agronomy.
“1997–Candleworks negotiated with the University
of Iowa to provide a chemical engineering intern to test
and document the new soy waxes developed by Michael
Richards. This resulted in a report prepared for the Iowa
Department of Agriculture and Land Stewardship titled:
‘Increasing the Use of Soybeans in the Manufacturing of
Candles.’
“1998–The Indiana Soybean Board unveiled a brand
of candles called Harvest Lights made from soybeans at the
Farm Progress Show. The development of these candles was
completely farmer-funded through the Soybean Checkoff
program. This formula has since been patented.
“1999-2000–Documentation of Michael’s research
process on the development of natural plant-based waxes
from 1991 through 1999 was submitted to a patent law ﬁrm
in Des Moines, Iowa (McKee, Vorhees and Sease). Formal
application for patent pending status was presented to the
U.S. patent ofﬁce the following year.
“Soywax, a hydrogenated soybean oil that is used as
renewable and biodegradable alternative to parafﬁn wax
in candle-making, was investigated for its tendency of
producing soot and potentially harmful organic volatiles (e.g.
acrolein, formaldehyde and acetaldehyde) during candle
burning. While a considerable amount of soot was produced
from the combustion of parafﬁn candles under disturbed
condition (simulated air movement), little or none was
observed from soywax candles. Low level of formaldehyde
was detected in parafﬁn candle fume, but it was not present
in signiﬁcant quantity in the soywax candle fume. Acrolein
was not detected in either type of candles. Soywax candles
burned at a signiﬁcantly lower rate than parafﬁn candles did.
Thermal, textural and combustion properties, such as melting
and solidiﬁcation proﬁles, candle surface temperature
distribution, hardness and adhesiveness, and burning rate,
of a hydrogenated vegetable oil were also investigated.
Effect of adding hydrogenated palm oil, free fatty acids, and
parafﬁn on these functional properties were quantiﬁed. For
complete technical information, please refer to the following
two recent publications.
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“Rezaei, K., T. Wang, and L.A. Johnson. Hydrogenated
vegetable oils as candle wax. J. Am. Oil Chem. Soc. 79:12411247 (2002).
“Rezaei, K, T. Wang, and L.A. Johnson. Combustion
characteristics of candles made from hydrogenated soybean
oil. J. Am. Oil Chem. Soc. 79:803-808 (2002).
“2001–Cargill purchased intellectual property rights in
Michael’s soy wax innovation. Cargill now manufactures
soybean wax formulas developed by Michael. Michael
continues to market the soy wax in the industry and provide
technical training for other candle manufacturers in the use
of soy wax.
“2002–Michael Richards launched a nationwide guild of
candle manufacturers called ‘Village Chandler’. This guild
is committed to the use of soy wax in candle production. (At
present there are more than 62 Village Chandlers in 17 states
and Canada).
“2003–This soy wax innovation is fast-becoming a new
national industry. Today, soy candles manufacturers range
from numerous entrepreneurs to major manufacturers like
Hanna’s Candle Company (one of the ﬁve largest candle
companies in the U.S.).
“To access a sample of the many soy candle
manufacturers nationwide, click here.
“(c) 2003 Iowa Soybean Promotion Board.” Address:
Founder, Candleworks, Inc., 1029 Third St. S.E., Cedar
Rapids, Iowa 52401. Phone: 319-363-1774.
5102. DeValois, Dave. 2002. New sulfur standard may drive
soy biodiesel usage. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 13(7):12. Spring.
• Summary: In the year 2006, strict new federal standards
for sulfur levels in diesel fuels will go into effect. The
Environmental Protection Agency (EPA) will require 80%
of all on-road diesel fuel sold in 2006 to contain a maximum
of 15 parts per million of sulfur, which is only 3% of the 500
parts per million allowed today. By 2010, all on-road diesel
fuel must meet the new standard.
This new requirement presents a great opportunity for
soy biodiesel for two reasons: (1) The process that removes
sulfur from diesel fuel also removes the fuel’s lubricating
properties. (2) Biodiesel doesn’t contain any sulfur and it
adds lubricity.
5103. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2002. Soybean Checkoff helps
commercialize soy-based spray foam insulation. 13(7):6.
Spring.
• Summary: Healthy Seal is a soy-based spray foam
insulation based on SoyOyl (a soy-based polyol made
from soybean oil) developed by Urethane Soy Systems Co.
(USSC) of Princeton, Illinois. Healthy Built Technologies
(phone: 843-757-2527) is the national distributor for Healthy
Seal. The amount used to insulate an average 2,500 square

foot home uses the oil from 15 bushels of soybeans. The
insulation can be used for both residential and commercial
building applications. Soybean checkoff dollars have helped
to launch and promote the new product. The new spray foam
insulation is one of the many polyurethane applications;
other potential polyurethane applications include carpet
backing, ﬂexible cushioning foams, rigid insulation foams,
binders, and coatings. Most polyurethane is made from
petroleum. Color photos show: (1) The foam insulation. (2)
A soybean pod with three yellow soybeans inside.
5104. Leeds, Kirk. 2002. A tip of the hat to Minnesota:
Biodiesel. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 13(7):5. Spring.
• Summary: Eight million gallons of biodiesel are produced
annually in Minnesota. In March Minnesota became the ﬁrst
U.S. state to pass legislation requiring diesel fuels sold in
their state to contain a 2% blend of biodiesel (B2). By 1 July
2002 nearly every gallon of diesel fuel sold in Minnesota
must contain a 2% blend of biodiesel. This date could be
moved up if conditions are met.
5105. Smith, Rod. 2002. Added value needs real, protected
expectations. Feedstuffs 74(22):28-29. June 3.
• Summary: “Ralston, Iowa–West Central cooperative is
building the largest soy diesel plant in the U.S. to add value
to the oil stream that comes from soybean crushing and
has been involved in value addition for several years, chief
executive ofﬁcer and executive president Jeffrey Stroburg
told Feedstuffs during an interview at the cooperative’s
ofﬁces here.” Address: West Central CEO.
5106. Xu, Jinguan; Liu, Zengshe; Erhan, Sevim Z.; Carriere,
Craig J. 2002. A potential biodegradable rubber–Viscoelastic
properties of a soybean oil-based composite. J. of the
American Oil Chemists’ Society 79(6):593-96. June. [13 ref]
• Summary: The properties of a newly developed
bio-material made from epoxidized soybean oil were
investigated. “This new biopolymer made from soybean
oil exhibited strong viscoelastic solid properties similar
to synthetic rubbers.” Therefore it appears to have a high
potential to replace some of the synthetic rubber and/or
plastics. Address: 1, 4. Cereal Products and Food Science
Research; 2-3. Oil Chemical Research, All: ARS, USDA,
NCAUR, Peoria, Illinois 61604.
5107. Richards, Michael. 2002. Update on Candleworks
Inc. and Phytowax (Interview). SoyaScan Notes. July 8.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Indoor air quality and candles are of concern,
because candles are made from parafﬁn. A lay person’s
report was released to magazines across the United States.
The National Candle Association sent them legal threats.
The story was published in many different magazines,
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nationwide. But there is no conclusive medical report
yet on the issue of candles and indoor air quality. The
American Lung Association is interested in the matter but
no investigation is presently underway. The effect of volatile
substances on air quality and human health is an area of
expanding interest–but still in its infancy. Of even more
concern than the effects of burning candles on the people
in their homes or churches is the effect on people working
in the large candle factories, where huge vats of candle
ingredients are cooking all day.
Michael is so busy just trying to keep the business
running, that he has difﬁculty ﬁnding time for special
projects such as research on parafﬁn candles and air quality.
He has a contact at the Iowa Soybean promotion Board that
he can talk to about funding such research. Candleworks
is not yet proﬁtable, but it soon will be. The key has been
selling Phytowax in bulk (truckloads) to large candle
makers–such as General Wax (in business since 1949) in
Los Angeles, California. Proposition 65 in California (“The
Safe Drinking Water and Toxic Enforcement Act of 1986”)
has helped to make candle emissions an issue in that state.
Address: Founder, Candleworks, Inc., 1029 Third St. S.E.,
Cedar Rapids, Iowa 52401. Phone: 319-363-1774.
5108. Lemke, Dan. 2002. Biodiesel building blocks: AURI
undertakes deﬁnitive study for an emerging industry. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 11(3):16. July/Sept.
• Summary: “When the state legislature passed a bill this
spring requiring that biodiesel be blended with all diesel fuel
sold in Minnesota, it was a big victory for the state’s farmers.
But the mandate was just a ﬁrst step; now proponents must
lay the foundation for a Minnesota biodiesel industry.”
AURI will conduct a feasibility study and analysis,
which “will include a soybean production evaluation, market
appraisals, capital requirements and processing costs, and
it will identify competitors. The research will review the
various feedstocks that biodiesel can be made from and the
preferred production methods for each.
“Industry analysis should be completed by mid-August;
the ﬁndings will be released in statewide presentations.”
5109. Olson, Joan. 2002. Elsewhere in ag utilization:
Bargain biodiesel. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Waseca, Minnesota) 11(3):13.
July/Sept. [1 ref]
• Summary: Scientists at USDA’s Agricultural Research
Service (ARS) “have developed biodiesel from soy
soapstock, an abundant but underutilized by product of soy
oil reﬁning. Their patented process uses low-value, lesspure lipids, which can cost as little as one-tenth the price of
reﬁned vegetable oils.
“The new biodiesel’s composition, engine performance
and emissions are comparable to the biodiesel from reﬁned

soy oil now on the market. Source: Agricultural Research,
April 2002.”
5110. Olson, Joan. 2002. Elsewhere in ag utilization: Beans
at home here. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Waseca, Minnesota) 11(3):13.
July/Sept. [1 ref]
• Summary: “Visitors at the 2002 Farm Science Review in
London, Ohio, to be held Sept. 17-19, will have a chance to
view the ‘House that Soy Built.’ The exhibit, ﬁrst established
in 2000, showcases the many uses of soy-based products.
“For 2002, a kitchen has been added to the living room
and bathroom currently on display. Soy products range
from carpet backing, paints, cleaners, Environ biocomposite
countertops and cabinetry to adhesives, posters, insulation
and bath and body care products. The kitchen will also
feature soy cooking techniques. Source: AgriMarketing,
March 2002.”
5111. Olson, Joan. 2002. Elsewhere in ag utilization: The U’s
have it. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota) 11(3):13. July/Sept. [1
ref]
• Summary: “Researchers from Ohio State University,
Purdue University (Indiana), University of Missouri and
Iowa State University are collaborating on a project to
develop bio-based industrial materials using soy oil. The
regional project is funded through a $1.5 million USDA
Initiative for Future Agricultural and Food Systems grant.
Products that will be tested include airplane deicers,
polyurethane foams and heating fuel. Source: Steve St.
Martin, Ohio State University, 613-292-8499.”
5112. Carter, Kelly, 2002. Soybean candles get stars ﬁred up.
USA Today. Aug. 20.
• Summary: “Celebrities are hot for soybean wax candles.
They like the scents and the fact that the candles are
environmentally correct.”
Celebs who use and like soy candles include Alicia
Silverstone (vegan), Mandy Moore, Allison Janney, Britney
Spears, Jessica Alba and Tiffani Thiessen.
5113. American Soybean Assoc. 2002. Bean beat: ASA
applauds signing of 2002 Farm Bill. Soybean Digest. Aug. p.
30.
• Summary: The beneﬁts: Farm support (“ASA lobbied
successfully for soybeans to be treated as a program crop,
which makes them eligible for beneﬁts under the direct
payment and target price income support systems, as well as
under the marketing loan program”). Conservation. Trade.
Energy (contains $204 million in incentives for biodiesel and
ethanol producers).
5114. Council for Biotechnology Information. 2002. Would
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it surprise you to know America could grow more of its own
fuel? (Ad). National Geographic. Aug. p. 133.
• Summary: The full-page color ad shows a stalk and ear
of corn on a golden background. The text states: “Biofuels–
fuels produced from plants–hold the potential to reduce our
reliance on foreign oil. With plant biotechnology, American
farmers can grow more corn, helping to produce more
biofuels. Today, almost 2 billion gallons of ethanol–derived
from crops like corn–serve as a renewable fuel that decreases
automotive emissions and increases our energy supply.
“Millions of gallons of biodiesel fuel–made from
soybeans–already power many buses and trucks. Plant
biotechnology is a useful tool to help provide an abundant,
affordable, and renewable fuel supply. If you want to learn
more, we invite you to call or visit our Web site: www.
whybiotech.com. 1-800-980-8660.
If you call, there is nobody there; a message asks you
to leave your name and address so the organization can
send you a free brochure explaining more about the current
beneﬁts of biotechnology and its promise for the future.
5115. Hayes, Alisa. 2002. From fuel to food: Exhibiting
cutting edge technologies. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 13(8):16. Summer.
• Summary: “All you need to know about soybeans will be
under one tent September 24-26 at the nation’s largest farm
show in Alleman, Iowa. The Iowa Soybean Association
(ISA) will host a tent for the Iowa Soybean Promotion Board
(ISPB) and The Soyfoods Council in the Farm Progress
Show’s ‘tent city.’
“’Farmers will see the opportunities provided by ISPB
and ISA,’ says Janine VanVark, ISPB project manager.
“The tent will feature soyfoods, new uses and
international marketing, on-farm research, production
research, soy biodiesel and more. Amidst 800 acres
of farmland, dozens of in-ﬁeld demonstrations will be
conducted. All diesel farm equipment at the show will be
running on a B2 blend of soy biodiesel. In addition, John
Deere combines will display the machines’ paneling made of
soy plastics. These and many other products at the farm show
have been developed thanks to checkoff research.
“Provided at the tent will be a host of soy products
including: soymilk and cookies, crayons, candles and
pint-sized samples of soy biodiesel. Hourly giveaways
will include soyfood cookbooks, ISA wear, gallons of soy
biodiesel and a grand prize of a limited edition Latham print.
“ISPB and ISA board member representatives will be
available at the tent, ready to meet and greet visitors while
informing fellow producers of how the organizations are
adding value to and serving the rural sector.
“’I’m especially anxious to talk with farmers about
soy biodiesel, the environmentally friendly fuel that has
advantages for all growers,’ says Jim Legvold, ISPB
chairman. ‘In Iowa alone, we have experienced tremendous

growth with usage of the fuel due in part to the investment of
the checkoff funds.’
“Anders Knudsen, ISPB secretary, agrees. ‘It’s essential
for us to push the use of the soy biodiesel blend among
farmers,’ he says. ‘If we’re not using our own product, how
are we supposed to encourage others to use it?’
“In addition, farmers will have a hands-on opportunity
to learn about the latest and greatest technology and research.
See examples of a research network involving over 200
growers with Global Positioning Systems (GPS) and yield
monitors across Iowa. The tent will provide examples of
inexpensive remote sensing that does not require a GPS or
yield monitor, while cutting edge technologies will map out
subtle changes in soil type and map water runoff within a
ﬁeld.
“For more information, contact Janine VanVark at 1 800383-1423, or log on to www.iasoybeans.com.”
5116. Lamp, Greg. 2002. Get on the biofuels bandwagon.
Soybean Digest. Aug. p. 4.
• Summary: Wal-Mart, which owns and operates about
6,000 trucks, is testing biodiesel in their over-the-road ﬂeet.
The venture started last fall when Gary Parker, a soybean
grower from Moran, Kansas, contacted the company’s CEO.
Address: Editor.
5117. Leeds, Kirk. 2002. Soybean heaven. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
13(8):5. Summer.
• Summary: “Occasionally, I have been known to answer
the phone at the, ofﬁce with a simple, ‘soybean heaven.’ It
usually generates either a few chuckles or absolute silence on
the other end. Callers often think that I have either lost my
mind or at least need a few ‘soy-free days.’
“But if you think about it, Iowa is about as close to
soybean heaven as you are going to ﬁnd. Great soil and
agreeable climate have given Iowa producers a huge
advantage over other parts of the country and world.
Our farmers are well trained and have access to the best
technology and newest products. Our infrastructure, although
stressed, is still better than almost anywhere in the world.
“We have farm organizations that have strong and
capable volunteer leaders. We have a state government and
state universities that are generally supportive of soybean
production and agriculture in general. We have state and
national political leaders who genuinely understand and care
about farmers and our industry.
“It’s not that we don’t face challenges and have
problems that need ﬁxed–it’s just that we must admit that
things could be much worse.
“As I ponder this month’s theme for the Iowa Soybean
Review, ‘Soy For a Lifetime,’ I reﬂected upon my nearly 13
years working for Iowa’s soybean farmers and the little bean
we call the ‘miracle crop’. I thought about the number of

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1745
products made from soybeans and about how much we, as an
industry, have to offer to consumers around the world.
“In this month’s issue, you will read about how fast
soyfood consumption is increasing in this country. The
increase is phenomenal and the availability of soyfoods
in grocery stores and on restaurant menus is expanding
nearly everyday. You will learn more about Our efforts to
increase awareness of soyfoods through an exciting program
conducted in Chicago.
“You will also learn how soybean farmers are working
with charitable organizations in Botswana to help feed their
population. In this country, we focus on freshness and variety
of foods. In many parts of the world, they worry about
getting enough to eat.
“Soybeans are also making major contributions to
the quality of life through its industrial applications. This
publication is printed using ink made from soybean oil. More
and more diesel engines in Iowa and across the country are
beginning to burn diesel fuel made from soybeans. New
adhesives are being commercialized that use a soybean based
product instead of the current toxic materials.
“So what’s my role in all of this? I get to help promote
‘soybeans for a lifetime’ that have been produced in soybean
heaven! (Not a bad calling for one’s life.)
“If you would like to learn more about the increasing
demand for soybeans or anything else covered in this
month’s magazine, drop me a note at kleeds@iasoybeans.
com.”
Photos show: (1) Kirk Leeds seated at a desk, writing.
(2) A little boy holding a soy hot dog in a bun.
On the cover of this issue is the same little boy with
his mother and a carton of Silk soymilk, some of which
has been poured into a glass. Address: CEO, Iowa Soybean
Association and Publisher, Iowa Soybean Review.
5118. Ontario Soybean Growers Newsletter. 2002. Biodiesel
gets a boost. Aug. p. 5.
• Summary: In June 2002, Ontario’s provincial government
took a major step toward establishing a viable biodiesel
industry in Ontario when it announced the removal of the
14.3 cents/liter provincial tax on biodiesel fuels. Biodiesel
is cleaner burning and renewable. Address: Box 1199,
Chatham, ONT, Canada N7M 5L8.
5119. Rezaei, Karamatollah; Wang, Tong; Johnson,
Lawrence A. 2002. Combustion characteristics of candles
made from hydrogenated soybean oil. J. of the American Oil
Chemists’ Society 79(8):803-08. Aug. [8 ref]
• Summary: Hydrogenated soybean oil, referred to by
candle makers as soywax, is a renewable and biodegradable
alternative to parafﬁn wax (a petroleum by-product)
in making candles. A considerable amount of soot was
produced during the burning of parafﬁn candles, “but little or
none was observed from soywax candles,” which burned at a

signiﬁcantly slower rate and required less air. Small amounts
of formaldehyde were found in the fumes of burning
formaldehyde candles. Soywax candles were found to have
burning properties similar to those of beeswax candles.
Address: Dep. of Food Science and Human Nutrition, and
Center for Crops Utilization Research, Iowa State Univ.,
Ames, Iowa 50011.
5120. Schaeffer Manufacturing Company. 2002. Soy
solutions–Soy Shield and Soy Ultra gasoline additive (Ad).
Soybean Digest. Aug. p. 25.
• Summary: A full page color ad. Since 1839 Schaeffer
has worked with American farmers to develop lubricating
solutions for all types of equipment. SoyShield and SoyUltra
improve lubricity, boost fuel economy, extend engine life,
reduce emissions, and support the growth of agri-fuels from
U.S. farms. Address: 102 Barton St., St. Louis, Missouri
63104. Phone: 1-800-325-9962.
5121. Soybean Digest. 2002. The biofuels boom–Ethanol and
biodiesel: Special report (Section of articles). Aug. p. 19-34.
• Summary: Contains 5 articles on biofuels. Individual
articles are cited separately.
5122. Soybean Digest. 2002. Biofuels use builds: Ethanol
and biodiesel pump new life into your crops. Aug. p. 20.
• Summary: America is dependent on foreign sources for
60% of its crude petroleum–and the ﬁgure is rising. However
congress is debating a new energy bill that will put more
emphasis on renewable fuels.
5123. Soybean Digest. 2002. The fuels ﬁght: Biofuels battle
for their place in domestic energy. Aug. p. 22-24.
• Summary: Discusses the congressional energy bill (House
and Senate versions). The House version, which passed in
2001, calls for some research on biofuels. The Senate version
(April 2002) contains a renewable fuels standard. Contains
a glossary of 13 deﬁnitions related to biofuels: B2, B20,
B100, carbon dioxide, E10, E85, ethanol, fermentation,
glycerin, hydrocarbon, methyl-tertiary butyl ester. Sources
of information: National Biodiesel Board, Renewable Fuels
Association, American Soybean Assoc., National Corn
Growers Assoc.
5124. Soybean Digest. 2002. Buying your beans back:
Farmers say it pays to buy biodiesel. Aug. p. 26-27.
• Summary: Biodiesel costs 2-3 cents per gallon more than
regular diesel fuel. But many farmers believe that is a small
price to pay for helping their own industry. Glossary of
more biofuels deﬁned: Nitrogen oxides, oxygenate, ozone,
particulates, petroleum, sulfur, transesteriﬁcation.
5125. Soybean Digest. 2002. U.S. versus the world: In
Europe biodiesel’s king. In Brazil, ethanol rules. Aug. p. 28.
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• Summary: In 1991 Germany–by far the largest user of
biodiesel–burned 200 million gallons. Much of that is B100,
which is 100% biodiesel.
5126. West Central Soy. 2002. Soy Power Biodiesel (Ad).
Soybean Digest. Aug. p. 21.
• Summary: A full page color ad. West Central Soy, a
manufacturer of soy biodiesel, is a division of West Central
Cooperative which processes soybeans in Ralston, Iowa.
West Central Soy also offers turnkey engineering design and
construction for biodiesel manufacturing facilities.
Note: This is the earliest document seen (May 2009)
that mentions West Central, an early maker of soy biodiesel.
Address: 406 1st St., Ralston, Iowa 51459. Phone: 1-800522-1946.
5127. Lundeen, Tim. 2002. West Central Cooperative opens
new soydiesel plant in Ralston. Feedstuffs 74(36):27. Sept. 2.
• Summary: On Aug. 21 West Central opened the largest soy
biodiesel plant in the U.S.
“The $6 million InterWest plant will be able to produce
12 million gallons of soydiesel fuel per year from the coop’s
own soybean oil. The facility was built adjacent to an older
and smaller plant that will become the cooperative’s soy fuel
research and development laboratories (Feedstuffs, June 3).”
5128. Iowa Soybean Promotion Board. 2002. Soy biodiesel:
Expect more from your fuel. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 13(8):14-page insert
after p. 12. Summer.
• Summary: Includes a timeline of important soy diesel
events, starting in 1900: “At the Paris Exhibition in 1900, Dr.
Rudolf Diesel demonstrates his new engine using vegetable
oil as a fuel.”
5129. AGP–Ag Processing Inc a cooperative. 2002. Annual
report. 12700 West Dodge Road, P.O. Box 2047, Omaha,
Nebraska 68103-2047. 38 + 20 p. 28 cm.
• Summary: Net sales for 2002 (year ended Aug. 31) were
$1,801.561 million, up 0.7% from $1,788.610 million in
2001. Earnings from continuing operations (before income
taxes): $39.150 million, down 15% from the $46.038 million
in 2001.
“Our cooperative system is well positioned to further
develop opportunities which require strict adherence to
identity preservation and food safety. Working through
members enabled AGP to expand its non-GMO program in
ﬁscal 2002 and placed increased importance in our valuebased pricing system. This year we will be expanding
component pricing to include contract production of nonGMO and AGP preferred seed varieties.”
“Sales of SoyGold biodiesel fuel increased in ﬁscal
2002, thanks in large part to AGP members and farmers who
responded to our call for action to increase usage of this

renewable fuel.”
AGP will continue to “differentiate products and
services in order to de-commoditize some of the products
we produce.” Contains many color photos. Address: Omaha,
Nebraska. Phone: (402) 496-7809.
5130. Duffey, Patrick. comp. 2002. Newsline: West Central
opens Iowa’s largest soydiesel plant. Rural Cooperatives
69(5):33. Sept/Oct.
• Summary: “With an eye toward helping the nation wean
its dependence on foreign oil, West Central Cooperative
of Ralston, Iowa, has opened the nation’ largest soydiesei
processing plant. The $6 million facility, located next to the
cooperative’s soybean processing plant, will turn 10 million
bushels of locally grow soybeans into 12 million gallons of
soydiesel fuel for diesel markets across North America.”
5131. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2002. Rocky Mountains high on soy
biodiesel. 14(1):8. Oct.
• Summary: A popular U.S. ski destination plans to
improve its environment with. U.S. soybeans. Breckenridge,
Colorado, has ofﬁcially announced its intention to run its
diesel-powered ﬂeet on B20, a fuel blend made up of 20
percent soy biodiesel and 80 percent petroleum diesel.
“The city recently hosted a press conference and Rocky
Mountain Biodiesel Symposium to spread the word about
soy biodiesel’s ability to help high-altitude towns and
cities minimize air pollution. The press conference was cosponsored by the soybean checkoff, the National Biodiesel
Board (NBB) and Breckenridge.
“’This represents yet another new market for U.S.
soybeans developed by the soybean checkoff through
increased utilization of soy biodiesel,’ says United Soybean
Board (USB) Chairman Richard Borgsmiller, a soybean
farmer from Murphysboro, Illinois. ‘We feel there is great
potential for increased soy biodiesel utilization in the West as
part of the ongoing effort to protect the environment in highaltitude regions of our country.’
“Breckenridge, located in the heart of the Rocky
Mountains, sits at an elevation of 9,600 feet. A pilot project
using soy biodiesel took place this summer in municipal and
ski resort diesel vehicles. The town uses about 1,500 gallons
of soy biodiesel a month and plans to increase its usage
to 5,000 gallons a month this winter. The B20 will power
snowplows, buses and street sweepers.
“Breckenridge buys its soy biodiesel from West Central
Soy, an Iowa-based biodiesel manufacturer. NBB estimates
that if all of the major ski resort towns on the western slope
of the Rockies used B20, they could prevent about 20,000
pounds of carbon monoxide and 2,000 pounds of particulate
matter, hydrocarbons and sulfur from polluting the mountain
environment annually. The soybean checkoff funds most of
the biodiesel research and promotion activities carried out by
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NBB.”
A photo shows: A Breckenridge, Colorado, side street
sweeper runs on soy biodiesel.
5132. Kenney, Elaine. 2002. Nation’s largest biodiesel
plant opens in Iowa. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 14(1):9. Oct.
• Summary: “West Central Cooperative went into the
history books Aug. 21 in Ralston, Iowa. Hundreds gathered
to celebrate the grand opening of a new soy biodiesel
production plant, which is now the nation’s largest.
“The West Central facility boasts unique characteristics
including complete automation and continuous production
ﬂow.
“’If you want fresh air and a nation that is energy
independent, this is a great day,’ say Nile Ramsbottom,
Executive Vice President of Soy and Nutrition at West
Central.
“Biodiesel on a roll: The momentum created by soy
biodiesel, and now the opening of the West Central plant, has
sparked interest across industry, government, agriculture and
the public sector.
“’This is just tremendous,’ says Iowa Secretary of
Agriculture Patty Judge. ‘It’s such an opportunity for the
Heartland to be on the ground ﬂoor of soy biodiesel’s
expansion. Soy biodiesel will certainly rival ethanol’s
success.
“’The department of agriculture will need to work
closely with key groups, such as the Iowa Soybean
Association to continue this initiative,’ Judge continues. ‘I
know farmers will use soy biodiesel in their equipment if it’s
cost competitive. Now we need the state legislature to take a
lead in the effort.’
“Representatives read letters of support and
congratulations from other invited guests not able to attend,
including Iowa Governor Tom Vilsack, Senator Tom Harkin
and Congressman Leonard Boswell.
“Fine-tuning the process: West Central’s new plant is a
hefty step up from the cooperative’s previous plant, which
was opened in 1996 and is no longer in use. The new plant,
made mostly of stainless steel and 8,000 feet of pipe, is
housed in a multi-story facility.
“’The purpose of the design and the grated ﬂoor is
for safety,’ says Scott Kingery, process engineer for West
Central’s soy division. ‘The facility was built on multiple
levels, a change from the ﬁrst plant here at Ralston. If any
material is to drip or spill, it will all drop to the ﬁrst ﬂoor and
run safely out of the building.’
“Over 300 devices throughout the plant, including
pumps, agitators, temperature probes, ﬂow indicators and
electric valves are constantly monitored by computers. Only
two employees at a time are required to run each of the three
shifts during a 24-hour period of production.
“All the oil that is needed as the primary input to create

the soy biodiesel is provided by West Central’s processing
facility, which already generates soybean meal for other uses.
“No waste is created in the production process. Any coproducts generated during production, including glycerin, are
removed for use later in other products.
“After the production process, the soy biodiesel is
continually tested each day for optimal quality. Before it is
transported, 200,000 gallons can be stored on-site at West
Central. The ﬁnished soy biodiesel product is either sent by
railcar located adjacent to the plant or is trucked from the
facility by customers’ tankers.
“For more information on how to get biodiesel locally,
go to www.iasoybeans.com or call 1 800-3831423. To learn
more about West Central Cooperative’s soy biodiesel, go to
wwwwestcentralsoy.com or call (712) 667-3200.
Photos show: (1) “Congressman Greg Ganske plugs his
support for soy biodiesel with a bumper sticker, compliments
of the Iowa Soybean Association.” (2) “The towering facility
at West Central Cooperative in Ralston is the largest soy
biodiesel plant in the nation. The facility creates no waste
from the production of the fuel.”
5133. Mescher, Kelly. 2002. Cold weather won’t change
effectiveness of soy biodiesel. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 14(1):25. Oct.
• Summary: “Store B100 soy biodiesel indoors at a
temperature above 40 degrees Fahrenheit or higher so the
B100 won’t gel.”
5134. National Biodiesel Board. 2002. Biodiesel facility
begins production in Ralston, Iowa: West Central Plant has
12 million gallon capacity (News release). 3337A Emerald
Lane, P.O. Box 104898, Jefferson City, Missouri. 1 p. Dec.
12.
• Summary: This is the newest plant to join the growing list
of biodiesel production facilities worldwide.
“The company has sold biodiesel nationwide since it
ﬁrst began producing SoyPower(TM) biodiesel in 1996 at
its old plant” [in Talston, Iowa]. Address: Jefferson City,
Missouri. Phone: (573) 635-3893 or (800) 841-5849.
5135. SoyaScan Notes. 2002. Chronology of major soyrelated events and trends during 2002 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 1–The Kerry Group (of Wisconsin and
Iowa) creates Nutriant as its new nutritional division; into
Nutriant it merges Solnuts and Iowa Soy Specialties, LLC.
March–Proceedings of the Fourth International
Symposium on the Role of Soy in Preventing and Treating
Chronic Disease held at San Diego, California, published as
a supplement to the Journal of Nutrition, 132(3):545S-619S.
General chairpersons and Supplement editors: Stephen
Barnes and Mark Messina.
March–A new tofu plant owned by Sunrise Soya Foods
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Urbandale, Iowa). 2002. Candles: Lighting up demand for
U.S. soybeans. 14(3):30. Dec.
• Summary: “Move over parafﬁn wax. Soy-based candles
are making their presence known throughout the United
States.” Hanna’s Candles, an Arkansas-based candle maker
which ranks in the top ﬁve in U.S. candle production, sells
its soy candles via www.candlemart.com. Their ﬁrst line, Soy
Sorbet, did so well that they have introduced two more lines:
Soy Bakery and Soy Holiday.
Cargill’s new product line, NatureWax Premium
Vegetable Waxes, are made with soy oil and have been very
popular. These waxes are sold to candle makers throughout
the USA. Most traditional candles are made with parafﬁn, a
petroleum product. Because soy candles are cleaner burning,
they dramatically reduce the amount of soot emissions.
Checkoff dollars are being used to develop marketing
materials that are sent to soy candle manufacturers. These
include postcards and point of purchase displays that
reinforce the beneﬁts of soy wax, using the theme, ‘Soy...
Bringing Nature to Light.’ Two color photos show soy
candles, some with labels.

of Vancouver, starts operation in Toronto, Canada. This is the
company’s ﬁrst plant in eastern Canada.
March 15–Minnesota becomes the ﬁrst U.S. state to pass
legislation requiring diesel fuels sold in their state to contain
a 2% blend of biodiesel (B2). By 1 July 2002 nearly every
gallon of diesel fuel sold in Minnesota must contain a 2%
blend of biodiesel.
May 8–Dean Foods announces that it has signed a
deﬁnitive agreement to acquire the 64% equity interest in
White Wave, Inc. it does not currently own. The price of
this 64% was approximately $189 million, bringing Dean’s
total investment to approximately $204 million. White Wave
had total sales of approximately $125 million during the 12
months ending 31 March 2002.
May (late)–Central Soya Co. acquires CanAmera,
Canada’s largest producer of edible oil products. Central
Soya had owned 50% of CanAmera since it was established
in 1992.
July 22–Bunge Ltd., North America’s leading soybean
processor, announces an agreement to acquire a majority
stake in Cereol S.A., the Paris-based parent of Central Soya
Co., headquartered in Fort Wayne, Indiana.
Aug. 13. Pharmacia spins-off Monsanto; as a result,
Pharmacia no longer owns any equity interest in Monsanto.
During ﬁscal 2002 Monsanto suffered huge ﬁnancial
losses. Net income showed a loss of $1,693 million–down
dramatically from +$295 million in 2001.
Oct. 1–Bunge acquires Cereol S.A. (based in Paris),
which includes Central Soya (a U.S. soybean processing
pioneer and leading manufacturer of soy protein concentrates
and soy lecithins) and CanAmera Foods (in Canada).
Oct. 4–Mr. Shoan Yamauchi, the most important tofu
pioneer in the United States and Hawaii, dies in Torrance,
California. He began making tofu in Hawaii in 1939 at a
company that was started in 1923. In 1947 he and his wife
came to Los Angeles, where in late 1947 they purchased the
Hinode Tofu Co. at 6th St. and Towne Ave. This company,
which is now named House Foods America Corporation (still
in Los Angeles), is the oldest existing Japanese-American
tofu manufacturer in the United States.
Oct. 21–The National Organic Standards take effect.
Sept. (late)–U.S. Food & Agribusiness Exhibition in
Havana, Cuba. Some 290 U.S. companies take the rare
opportunity to present their products to over 16,000 visitors.
Nov. 14–Biodegradable hydraulic ﬂuid made from soy
oil is ﬁrst used in the elevator inside the Statue of Liberty. Its
advantages over the petroleum-based oils previously used are
its environmental friendliness and improved safety–says the
National Park Service and USDA.
Dec.–Hain-Celestial buys Imagine Foods (maker of Soy
Dream and Rice Dream) for $52 million. Imagine has annual
sales of about $70 million.

5137. Kaplan, J. Kim. 2002. For you, the consumer.
Agricultural Research (USDA) 50(12):4-9. Dec.
• Summary: A color photo on the top half of the ﬁrst
page shows many soy products, both foods and Industrial
products, including: Kaukauna Nacho Cheese, Yves Veggie
Tofu Wieners, ProSobee soy formula, NutriGrain energy
bars, Betty Crocker Creamy deluxe, Wish-Bone salad
dressing, Edensoy soymilk, Mori-Nu Tofu, Ken & Robert’s
Veggie Burgers, SoyGold industrial solvent, Natural Touch
Okara Pattie, soy ink and a newspaper printed with it.
Many “products that people use every day could
justiﬁably carry the stamp ‘Courtesy of ARS Research.’”
Omaha Steaks began offering irradiated hamburger patties
and ground beef in November 2000–to be sure it is free of
Escherichia coli O157:H7, bacteria that can cause serious,
even life-threatening illness. Today all the 6.5 million
pounds of ground beef they sell is irradiated, which means
it is treated with “ionizing radiation produced by cobalt and
cesium atoms, machine-produced X-rays, or electron beams.
Treated meat in no way becomes radioactive.” Final FDA
approval for irradiation treatment of meat came in Feb. 2000.
Nutrim, a product similar to Oatrim developed by
USDA’s Agricultural Research Service (ARS), is now being
used to make vegan, organic chocolate trufﬂes. Mrs. Mudd’s
Inc. (Oceanside, California) makes the delicious products;
Nutrim ﬂows like heavy dairy cream or coconut cream.
Tifsport is a variety of bermuda grass developed for
football and soccer ﬁelds, and golf courses. Address: USDAARS Information Staff, 55601 Sunnyside Ave., Beltsville,
Maryland 20705-5128. Phone: 301-504-1637.

5136. Iowa Soybean Review (Iowa Soybean Association,

5138. Mescher, Kelly. 2002. Soy beautiful: Increasing
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number of skin products made with soy hit store shelves.
Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 14(3):28-29. Dec. Cover story.
• Summary: On the cover of this issue an attractive, a
smiling lady is seated at a table on which are various
skincare and beauty products made with soy in plastic bottles
and a soy candle. The story notes: “Wander through the bath
and body section and you’ll ﬁnd facial cleansers, scrubs,
bath gels and lotions–all made with soy.” Johnson & Johnson
uses soy in their Aveeno line of skincare products. Research
has found that many soy constituents (oil, protein, etc.) are
good for the skin. Jeanette Graf, M.D., clinical researcher
and assistant clinical professor of dermatology at New York
University says: “Soy has been able to help a number of
conditions that we’ve had a very difﬁcult time treating in the
past. Skin discoloration is one of the most difﬁcult problems
that dermatologists treat. We found that soy is able to reduce
the appearance of redness caused by acne and the appearance
of brown spots caused by sun exposure.”
Henneberry Marketing (El Paso, Illinois) sells the
Harvestdance line of bath gel and soap, plus Soft Day
moisturizing lotion. In their nationwide chain, Target Stores
carry the exclusive Mossimo brand Soy Milk Lotion. Avon
has introduced soy into their Wellness product line. Avon’s
Soy Milk products include Soy Milk Body Cream and
Edamame Body Cream.
5139. Suszkiw, Jan. 2002. How about some soybeans with
that tan? Agricultural Research (USDA) 50(12):13. Dec.
• Summary: SoyScreen is an all natural, biodegradable skin
and hair care product developed in the laboratory of Joe
Laszlo and Dave Compton at NCAUR (Peoria, Illinois). It
contains ferulic acid, a natural antioxidant that’s abundant
in rice- and oat-bran. The product provides both UV
(ultraviolet) protection and water resistance–when you go
swimming. Different wavelengths of UV light cause different
types of skin damage. Shorter wavelengths (up to 320
nanometers) cause sunburn. But longer wavelengths (330360 nm) can cause wrinkling and skin cancer. SoyScreen
offers the best protection at these longer wavelengths and
also the best over all protection. Research results suggests
that SoyScreen could replace all four chemical absorbers
now used. Address: USDA-ARS National Center for
Agricultural Utilization Research, 1815 N. University St.,
Peoria, Illinois 61604. Phone: 309-681-6321.
5140. Richards, Michael. 2002. Time line on soy wax
intellectual property. Iowa City, Iowa. 4 p.
• Summary: Michael began to write this very interesting
time line just after beginning negotiations with Cargill. He
has updated it from time to time since then. The ﬁrst entry
reads: “1. Michael Richards started manufacturing beeswax
candles in New York City in 1991. We served one major
customer, a national chain of...” Address: Candleworks, 2920

Industrial Park Rd., Iowa City, Iowa 52240.
5141. Stevens, Eugene S. 2002. Green plastics: An
introduction to the new science of biodegradable plastics.
Princeton, New Jersey: Princeton University Press. ix +
238 p. Illust. Author index. Subject index. 25 cm. [30 + 91
endnotes]
• Summary: Plastics are everywhere, yet most of us know
almost nothing about them. In this engaging book, written
by an expert in the ﬁeld, E.S. Stevens tells us everything we
have always wanted to know about this celebrated but much
maligned material. All plastics are polymers. Traditional
(petroleum-based) plastics represent a huge environmental
problem; they take ages to decompose. But the new
generation of bioplastics / biopolymers, which are derived
mostly from renewable raw materials, are biodegradable,
compostable and recyclable. After describing the various
ways in which they decompose, the author acquaints us
with emerging technologies, their commercial viability and
their likely futures. “A fun, readable, interesting book”–Les
Sperling, Lehigh Univ.
Contents: Preface. Acknowledgements. Part I: Plastics.
1. The age of plastics. 2. Plastics as materials. 3. Plastics
and the environment. 4. The chemical nature of plastics. 5.
Plastics degradation.
Part II: Bioplastics. 6. Biopolymers. 7. The reemergence
of bioplastics. 8. Factors affecting growth. 9. Prospects for
the future. Appendix: Make your own. Glossary (excellent,
incl. ASTM–American Society for Testing and Materials–
deﬁnitions. Example: “biodegradable plastic: a degradable
plastic in which the degradation results from the action of
naturally occurring microorganisms such as bacteria, fungi,
and algae”).
Henry Ford was a pioneer in green plastics, starting in
the 1930s. He used soy protein to make auto body parts,
auto upholstery, and eventually (in 1941) an entire plastic
car body (a photo shows it). This “soy-plastic car did not
survive, and its remains have been lost. Since then the use
of plastic in automobiles has become common, but the use
of plastics from renewable resources got sidetracked.” “In
general the resin core was made of soy meal reacted with
formaldehyde to produce cross-linked protein (reminiscent
of casein plastics and animal horn), but for added strength
and resistance to moisture, phenol or urea was cocondensed
with the protein. The resulting resin was part phenol
formaldehyde (or urea formaldehyde) and part cross-linked
soy protein; the soy meal was not merely a ﬁller.” Ford
used soy oil to make automobile enamels and paints, in
the production of glycerol for shock absorbers, in rubber
substitutes, and in foundry cores. But his innovations and
momentum were stopped short by the start of World War II
(p. 114-15).
“Past ages of human society have been called the
Stone, Bronze, Copper, Iron, and Steel ages, according to
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the material most used to fabricate objects. Today the total
volume of plastics produced worldwide has surpassed that of
steel and continues to increase” (p. 5).
An abundant class of biomolecule that is used as
a feedstock for polymer resins are the triacylglycerols,
commonly called triglycerides. These are oils and fats,
such as soybean oil–which accounts for about 80% of
the annual seed oils produced in the USA and 30% of the
world’s production of vegetable oil. About 600 million lb/
year are used in the USA in nonfood industrial applications
(p. 98). Worldwide, 75% of seed oil production is used for
edible oil, but the rest is used for nonfood “applications
such as surfactants, coatings (paints, enamels, etc.),
lubricants, adhesives, drying agents, cosmetics, printing inks,
emulsiﬁers, and plasticizers.”
Under “Polymers of triglycerides”–”Soy-oil resins with
glass ﬁber reinforcement” (p. 131). Also: Biodegradable
mulch is kraft paper with a polyester made from a reaction
product of epoxidized soybean oil and citric acid (p. 133).
Starch is the least expensive extracted raw material (p.
136). Green accounting includes all costs, such as the
depletion of natural resources, the costs of guaranteeing
petroleum supplies, and the environmental burden of waste
management (p. 144). Biotechnology will soon give rise to
new types of improved biopolymers for nonfood uses (p.
147).
Glossary includes: aerobic degradation (produces
carbon dioxide), algae, anaerobic degradation (produces
methane), ASTM, atomic weight, bacteria (“typical shapes
are spherical, rodlike, spiral, or ﬁlamentous”), biobased
industrial products, biochemical oxygen demand (BOD),
biodegradable (“capable of being broken down into
simpler compounds by the action of naturally occurring
microorganisms...”), biogeochemical cycle, biomass,
bioplastics (“biodegradable plastics whose components
are derived entirely or almost entirely from renewable raw
materials”), biopolymer, carbon cycle, CEN, chemical
compound, compost, compostable plastic, composting,
compression molding, cross linking, cure (a polymeric
system), degradable plastic, degradation, DIN, dioxin,
earthworm test, ecology (“the interrelation of animals, plants,
microorganisms with each other and the nonliving portions
of their environment”), ecosystem, element, enzyme,
feedstock, ﬁller, fossil fuels (“fuels derived from ancient
organic remains, e.g., peat, petroleum (crude oil), natural gas,
and coal”), fungus / fungi (“aerobic and nonphotosynthetic
(i.e., lack chlorophyll), incl. molds, mildews, mushrooms,
yeasts, and others”), garbage, glass temperature, greenhouse
effect, homopolymer, humus, hydrolysis, incineration,
industrial ecology, injection molding, inorganic, ISO,
landﬁll, litter, microorganisms, mold test, molecular weight,
monomer, organic, oxidation, petroleum, photodegradable
plastic, photosynthesis, plasticizer, plastic, polyester,
polymer, polymerization, postconsumer recycling, protein,

pyrolysis, recycle / reuse, recycling, refuse (noun), reinforced
plastic, release agent, resin, rubber, rubbish, sanitary landﬁll,
soil test, solid waste, source reduction, stabilized, stabilizer,
Sturm test, surfactant (“a substance that reduces the surface
tension of liquids”), sustainable, sustainable development,
thermophilic phase (of composting), thermoplastic,
thermoset, trash (same as garbage, rubbish, refuse), virgin
plastic, viscose, vulcanization, waste, waste stream, yard
waste. Address: Prof. of Chemistry, State Univ. of New
York–Binghamton.
5142. Wang, Tong. 2002. Soybean oil. In: F.D. Gunstone,
ed. 2002. Vegetable Oils in Food Technology: Composition,
Properties and Uses. Oxford, England: Blackwell Publishing;
CRC Press. xiv + 337 p. See p. 18-58. 25 cm. [138 ref]
• Summary: Contents: 1. Introduction. 2. Composition: seed
composition, oil composition, fatty acid composition, minor
components (phospholipids, sphingolipids, unsaponiﬁable
matter). 3. Extraction and reﬁning of soybean oil: oil
extraction, oil reﬁning, modiﬁed non-alkaline reﬁning, coproducts from oil reﬁning (lecithin, deodorizer distillate,
soap stock). 4. Oil composition modiﬁcation by processing
and biotechnology [genetic engineering]: Hydrogenation,
interesteriﬁcation, crystallisation and fractionation,
traditional plant breeding and genetic modiﬁcation.
5. Physical properties of soybean oil: polymorphism
[multiple forms of crystalliization], density, viscosity,
refractive index, speciﬁc heat, melting point, heat of
combustion, smoke, ﬂash and ﬁre points, solubility, plasticity
and ‘spreadability,’ electrical resistivity. 6. Oxidative quality
of soybean oil: sensory evaluation, peroxide value, carbonyl
compounds, conjugated diene, TBA test, GC method,
oxidative stability. 7. Nutritional properties of soybean oil. 8.
Food uses of soybean oil: cooking and salad oils, margarine
and shortening, mayonnaise and salad dressing.
Note: Industrial uses of soybean oil are not discussed.
Figures: (1) Graph: Five major oilseeds as a percentage
of total worldwide oilseed production for the period 1996/97
to 2000/01. The 5 oils are: Soybean oil (53% an increasing),
rapeseed / canola (12%), cottonseed (11%), sunﬂower (9%),
peanut (9%).
(2) Bar chart: Four major oils as a percentage of total
worldwide production for the period 1999/2000 to 2000/01
based on 17 commodity oils and fats. The four oils are (in
descending order of total world oilseed production): Soybean
(25%, increasing), palm (20%, increasing), rapeseed / canola
(12%, decreasing), sunﬂower (9%, decreasing).
(3) Six graphs: Oxidation and tocopherol retention
during modiﬁed (A) and conventional (B) reﬁning of various
types of oils.
(4) Phosphatidylcholine content of lecithin recovered
from extrusion-expelled (E-E) and solvent extracted (SE) soybean oils. Abbreviations: HO = high-oleic acid
soybean oil. LLL = low linolenic acid soybean oil, LOX =
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lipoxygenase-free soybean oil. LS = low-saturated fatty acid
soybean oil. CS = commodity soybean oil. In every case,
solvent extracted gives lower phosphatidylcholine.
Tables: (1) Chemical composition (wt %) of soybean oil
and its components (dry weight basis). The components are:
whole seed, cotyledon, hull, hypocotyl. The columns are:
yield, protein, oil, ash, carbohydrate.
(2) Average composition for crude and reﬁned soybean
oil. The components are: triacylglycerols %, phospholipids
%, unsaponiﬁable matter % (phytosterols, tocopherols,
hydrocarbons), free fatty acids, trace metals: iron (ppm),
copper (ppm).
(3) Average fatty acid composition (wt %) of oils
from soybean and other oilseeds. The others are: canola,
cottonseed, sunﬂower, peanut.
(4) Fatty acid composition (mole %) and stereospeciﬁc
distribution of neutral and polar lipids of a commodity
soybean. Abbreviations: TAG = triacylglycerols. OC =
phosphatodylcholines. PE = phosphatidylethanolamines. PI =
phosphatidylinositols.
(5) Sterol content (mg/100 gm) of soybean oils.
(6) Tocopherol content of crude soybean and wheat
germ oils. For mechanically pressed soybean oil, solvent
extracted soybean oil, and solvent extracted wheat germ oil.
The tocopherols are alpha, beta, gamma, and delta.
(7) Quality comparison of oils and meals obtained by
solvent extracted, extruded-expelled, and screw pressed
soybeans.
(8) Effect of processing steps on quality of soybean
oil. The steps are: crude, degummed, neutralized, bleached,
deodorized.
(9) Effect of processing steps on content of tocopherols,
sterols, and squalene in soybean oil. The steps are the same
as those in table 8.
(10) Composition of commercial soy lecithin (with max
1.5% water, wt %) and egg lecithin (with the same maximum
water).
(11) Typical composition (%) of commercially reﬁned
lecithin products. The three types of lecithin are: oil free,
alcohol soluble, and alcohol-insoluble.
(12) Uses and functions of soybean lecithin. The
products are: Food: instant food, baked goods, chocolate,
margarine, dietetics. Feedstuffs and technical: calf milk
replacer, insecticides, paints, magnetic tapes, leather, textile.
Cosmetics: hair care, skin care. Pharmaceuticals: parental
nutrition [intravenous feeding], suppositories [designed to be
inserted into the rectum or vagina to dissolve], creams and
lotions.
(13) Composition (wt %) of deodorizer distillate from
various oils. The oils are: soybean, sunﬂower, cottonseed,
and rapeseed.
(14) Example of a combined hydrogenation,
interesteriﬁcation, and fractionation to produce low-trans fat
from soybean oil. Note: Fractionation of the interesteriﬁed

oil creates a soft fraction (low melting point) and a hard
fraction (high melting point). SFC = solid fat content.
(15) Soybeans with modiﬁed fatty acid composition.
Modiﬁed by biotechnology.
(16) Melting point of fatty acids and triacylglycerols of
soybean oil and its partially-hydrogenated product.
(17) Representative values for selected physical
properties of soybean oil. The properties are: speciﬁc gravity
at 25ºC., refractive index, speciﬁc refraction, viscosity,
solidiﬁcation point, speciﬁc heat, heat of combustion,
smoke point (234ºC), ﬂash point (328ºC), ﬁre point (363ºC).
Address: Dep. of Food Science and Human Nutrition, 2312
Food Sciences Building, Iowa State Univ., Ames, Iowa
50011.
5143. BeansWax Candle Co. 2003. BeansWax Candle Co.: a
kinder kind of candle (Leaﬂet). Maple Grove, Minnesota. 8
p. Each page: 30 x 19 cm. Undated.
• Summary: A glossy color catalog without prices. Describes
the beneﬁts of non-parafﬁn soy candles and shows the
company’s many candle forms and colors. Address: P.O. Box
1151, Maple Grove, Minnesota 55311. Phone: (612) 8131800.
5144. Iowa Soybean Promotion Board. 2003. Progress report
2002. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 14(4):24-25. Jan.
• Summary: Soybean checkoff dollars are being used
to develop new markets and help produce a better crop.
Speciﬁcs: On-Farm Management Network. Plant Health
Initiative. Iowa State University. Soyfoods–Making a
culinary splash. Soy biodiesel–From farm to fuel. WISHH–
Providing nutrition with soy. Soy wax lights up demand for
U.S. soybeans.
“The On-Farm Management Network is an actionoriented program, enabling producers to show that they’re
using environmentally sound production practices while
achieving high performance. The program embraces a
systems approach to problem solving and decision-making,
collection, data processing and the use of performancebased management principles. The statewide network helps
producers analyze data, evaluate, validate and demonstrate
the in-ﬁeld performance of farm management systems. The
end result: improved management system performance in
their ﬁelds.”
“Iowa State University: Iowa soybean producers
invested over $1.5 million dollars in production and
genomics related research at Iowa State University (ISU)
in 2002. Results generated from this research will beneﬁt
soybean producers for decades.
“Scientists have discovered a way to make the soybean
resistant to soybean mosaic virus.
“Research on bean pod mottle virus and the bean leaf
beetle has discovered key information on the biology of

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1752
the beetle and what role it plays in transmitting the virus to
soybeans. Entomologists have discovered that the soybean
leafminer may also be involved in transmitting and spreading
the virus.
“Researchers at ISU have been mapping the soybean
genome. The world’s largest database of soybean genomic
information has been produced with help of soybean
checkoff dollars.
“Research has concluded that variable rate fertilizer
application can be effective in increasing yield. However,
using such technology may not be cost effective.”
“Soy Biodiesel–From Farm to Fuel: The use of
homegrown soybeans to fuel farm equipment and other
diesel vehicles is a success. There are now over 100 fuel
distributors offering soy biodiesel across the state of Iowa in
more than 300 different locations. If the B2 blend were used
in all U.S. farm equipment, it would consume approximately
49 million bushels of soybeans, and 473 million bushels if
used in all U.S. on-road vehicles.
“The lubricity biodiesel offers is a plus for your
equipment in the winter. Soy biodiesel was promoted at the
WHO Tractor Ride, and a one-hour Biodiesel Call-In Radio
Show was also held on major ag radio stations in Iowa. Soy
biodiesel had a major presence at the Farm Progress Show
and at the Iowa State Fair. For Iowa biodiesel locations, go to
www.iasoybeans.com.”
5145. United Soybean Board, New Uses Committee. 2003.
Soy excellent alternative to petroleum: Bean promises to
make environmentally friendly industrial products. Seed
World 141(1):12-13. Jan.
• Summary: Research sponsored by the United Soybean
Board (USB) shows that soybean oil can replace petroleum
in the following ﬁve applications: adhesives, coatings and
inks, lubricants, plastics, and solvents. Using petroleum
in chemical applications increases U.S. dependence on
foreign markets and may create hazards to our environment
and human health. The soy-based products offer
equivalent performance, and environmental safety to both
manufacturers and end users.
USB is comprised of 61 U.S. soybean farmers appointed
by the Secretary of Agriculture to invest soybean checkoff
dollars. There are currently 600,000 soybean farmers in the
USA. Address: Editor, Seed World.
5146. Unity Marketing, Inc. 2003. The candle report, 2003:
The market, the competitors, the future trends. Stevens,
Pennsylvania. 239 p. No index. 22 x 28 cm.
• Summary: The retail market for candles in the USA is now
$2.783 billion, up more than 50% since 1996.
Candle marketers can’t ignore the basic shifts taking
place in the market. They must develop new products
and new marketing strategies to reach younger candle
consumers. According to Pam Danziger, president and CEO

of Unity Marketing: The “greatest innovation opportunity
in the candle industry today is to replace petroleum-based
parafﬁn with natural wax and oil-based candles. So much
of consumer psychology in purchasing candles is about
reducing stress and creating a healthy, clean and nurturing
home environment. In today’s social and political climate
there is something fundamentally inconsistent in burning
candles made from imported petroleum-based parafﬁn.
That’s why candles based upon soy bean oil and other natural
ingredients are ﬁnding a growing market for their products.”
Trends: (1) Consumer demand for candles is slowing
as baby boomers mature. (2) Younger people are the most
enthusiastic candle consumers. (3) The market is shifting
from higher priced specialty stores to the value-added, massmarket and grocery stores. (4) The industry is consolidating
as the leading national brands, especially Yankee Candle,
Blyth’s various brands, and Lancaster Colony, increase the
market share. Address: 188 Cocalico Creek Road, Stevens,
Pennsylvania 17578. Phone: 717-336-1600.
5147. Iowa Soybean Promotion Board. 2003. Tune in: The
Naturally Soy Show. Clean living... bean healthy! (Ad). Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 14(5):11. Feb.
• Summary: An illustration shows a large TV set with the
title of this new TV show on the screen. This show premiers
(on RFD-TV, Mediacom, Dish Network Channel 9409, and
DirecTV Channel 379) Monday night, 24 Feb. 2003 at 7
pm. Repeat showings every 6 hours on Tuesday, Feb. 25 at
1 am, 7 am, and 1 pm. You’ll get answers to questions such
as these: 1. Does eating soy foods clean your heart. 2. Does
soy biodiesel smell like french fries? 3. Did Henry Ford
make cars from soybeans. 4. Do soy candles improve your
breathing? 5. Are you bean healthy? Address: West Des
Moines, Iowa.
5148. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. 85% of Americans favor biodiesel
incentives to improve air quality for kids. 14(5):11. Feb.
• Summary: A new national public opinion survey of adults.
5149. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. New soy-based products emerge in
multiple industries. 14(5):17. Feb.
• Summary: Across the top of the article: “Developing
new uses. Investing checkoff dollars.” The United Soybean
Board’s New Uses Committee (NUC) is developing new
industrial soy products.
5150. Mescher, Kelly. 2003. History of soy biodiesel: Past to
present. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 14(5):18-19. Feb.
• Summary: A chronology of major events:
1900–Dr. Rudolf Diesel demonstrated his new
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support.
“1993–Soy biodiesel began fueling snow trucks, as
well as other heavy-duty machinery and equipment
as part of a biodiesel pilot demonstration. Dozens
of demonstrations were held, including at Lambert
International Airport in St. Louis, the New Jersey
Highway Department and the U.S. Postal Service.
“Also in 1993, Cedar Rapids, Iowa says ‘yes’ to soy
biodiesel. Bill Hoekstra, transportation and parking
director for Five Seasons Transportation and Parking,
a division of the city of Cedar Rapids, says they have
used a biodiesel blend in their ﬂeet of 50 buses, 20
paratransit vehicles, and ﬁve night buses for a total
of nearly six years. They currently enjoy the many
beneﬁts of soy biodiesel.”

engine, using vegetable oil as its source of fuel at the Paris
Exhibition.
“1990–The University of Missouri and the Missouri
Soybean Merchandising Council funded a study to
demonstrate the use of soy-based mono-alkyl esters as a
diesel fuel replacement. The wheels started turning–and
haven’t stopped.
“1992–The National Soy Diesel Development Board
was founded to coordinate state and national biodiesel
development efforts and begin long-term technical and
regulatory biodiesel programs. The name was changed to the
National Biodiesel Board (NBB) in 1994 to broaden industry

5151. Mescher, Kelly. 2003. Biodiesel–Milestone
after milestone in 2002. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 14(5):20-21.
Feb.
• Summary: Across the top of the article:
“Developing new uses. Investing checkoff dollars.”
Major events in 2002 are: Missouri opens ﬁrst
public biodiesel pump (in March 2002). Energy Bill:
“Congress began meeting in January to work on the
landmark Energy Bill. A partial Federal Excise Tax
exemption for biodiesel was contained in the Senate
version... passed last year. ASTM issues biodiesel
fuel standard–D 6751. Biodiesel emissions less
harmful–announced the Environmental Protection
Agency (EPA) in September. EPA releases study on
biodiesel emissions.
Largest soy biodiesel plant in U.S. opens in Iowa
(West Central Cooperative in Ralston, Iowa). “The
$12 million facility processes continuously, while
most others are batch processed,” “It has the capacity
to produce 38,000 gallons of biodiesel per day.”
Checkoff dollars and farmer demand working hand
in hand.
A sidebar is titled: “Soy Biodiesel in 2002:
“U.S. Defense Energy Support Center buys 1.5
million gallons of B20 for use at government sites
throughout the U.S.
“Grammy winner Bonnie Raitt launches “Green
Highway” tour; fuels vehicles with soy biodiesel.
“Yellowstone National Park switches all vehicles to
B20 soy biodiesel blend; biodieset sold to public in West
Yellowstone.
“National Biodiesel Board celebrates 10-year
anniversary.
“Alcoa’s Davenport, Iowa plant switches all equipment
to B20 blend.”
5152. Britelites. 2003. Soy environment (Leaﬂet). Chicago,
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Illinois. 2 panels each side. Each panel: 13.3 x 13.4 cm.
• Summary: Color photos and black text on non-glossy offwhite paper. On the cover is a color photo of three different
column candles burning–one red, one purple, and one white.
Panels 2 and 3 are a mail order catalog with prices of the
company’s various types of candles: Columns (10 types).
Three wick columns (4). Five-wick columns (4). Squares
(6 types). Bricks (5). Sticks (5). The minimum order is 4
candles. Prices range $4 each for a 2 x 2 x 4 inch stick to $95
for a 7 wick brick 6 by 6 by 25 inches.
The rear panel states” “Introducing ambiance through
illumination: An exquisite assortment of sizes combined with
a subtle earth toned color palette, soy environment candles
will bring warmth and beauty to any home. Individually hand
wicked and poured, each candle takes on its own unique
distinction as the suede-like ﬁnish and texture varies on each
custom made piece.
“Soy environment candles are created using vegetable
based soy wax, raw cotton wicks and food grade colors
creating a soot free and long lasting burning experience.
“Imagine illuminating your home with an all-natural
ecological atmosphere of light.”
For more: www.britelites.com or www.soyenvironment.
com. Address: 725 S. Wells St., Suite 604, Chicago, Illinois
60607.
5153. Lumia. 2003. Lumia: Clean burning pure soy candles
for elegance, romance and aromatherapy (Leaﬂet). Boulder,
Colorado. 3 panels each side. Each panel: 21.6 x 9.4 cm.
• Summary: Elegant color photos on non-glossy beige paper.
Contents: Introduction. Our product integrity is our future.
Earth-friendly. Longer lasting (“You can expect a soy candle
will last 20% longer than one made of parafﬁn”). Cleaner
burning (“Soy candles won’t leave black sooty residues
on walls and ceilings like other candles”). High quality
ingredients (incl. 100% natural cotton wicks). Handmade
beauty. What is Lumia? Lumia’s wax. Aromatherapy.
“Lumia makes beautiful candles using the ﬁnest
aromatherapy-grade essential oils and fragrance blends
combined with the world’s ﬁnest natural and organic
vegetable waxes.
“We strive to apply a holistic philosophy of ﬂower and
plant aromas to enhance your harmony and well-being.
“All of our candles are handcrafted with great care and
expertise. The essential oils in our aromatherapy candles
have been harvested at their peak of freshness to ensure
purity, and aromatic intensity. Blending is done in small
batches to ensure the integrity of each aroma. “We are
committed to quality, health and wellness.”
“Lumia’s wax: Lumia has developed a line of specially
blended, superior waxes made from soy wax and other
natural vegetable waxes. We extensively test each of
our candles to ensure proper burning and your complete
satisfaction. Now you have the sensible alternative: Soybean

wax for clean burning candles. Soy wax burns longer than
parafﬁn. None of our wax blends contain animal fats or
petroleum products and we use only cotton wicks. A safe,
modern, and new way to enjoy an ancient tradition.
“Soybean base vegetable waxes burn cleaner with no
petroleum soot emissions. They replace non-renewable
petroleum wax with a renewable, environmentally preferable
alternative from agricultural resources. This can help
to create important new economic growth for the farm
commodity sector of the U.S. economy.
“Lower ﬂame temperatures than petroleum parafﬁn
help preserve our delicate essential oil fragrances. This,
combined with the fact that the soy wax gives off no odors,
smoke, or contaminants, makes our wax the ideal vehicle for
aromatherapy oils.
“Soy wax is 100% biodegradable, unlike parafﬁn. Soy
wax is water soluble and can be easily extracted from glass,
tin, and other material for efﬁcient recycling.
“The smoke from parafﬁn wax contains 11 documented
toxins, of which two are carcinogenic (toluene and benzene).
“Consumers are demanding a safer and cleaner
alternative to petroleum based parafﬁn.
“Aromatherapy: The term ‘aromatherapy’ was coined
in the 1920’s by the French perfumer and herbalist Rene
Gattfosse. Essential oils can be used for therapeutic purposes
as well as for everyday pleasure and well-being.
“The use of aromatherapy in conjunction with natural
soy base candles can be seen as part of a choice of a Lifestyle
of Health and Sustainability, which reﬂects a desire and
intention to live pleasurably and in a way that respects the
natural world and our place in it. By experimenting with soy
aromatherapy candles in your daily life, you can learn how
to enjoy your favorite wonderful scents and help to maintain
your family’s long-term well being.
“We believe that through the use of aromatherapy we are
encouraged to express and experience ourselves in a loving
and nurturing way.
“We generously infuse our candles with only the highest
quality essential oils and fragrance blends. We accept no
compromises when it comes to creating each of our many
fragrances. Our Three Dimensional Fragrancing(TM)
techniques enable you to experience a subtle, ever-changing
combination of three fragrances or notes. The ﬁrst of these
three notes of each fragrance that we blend are the Top
Note, which is the most immediate impression that you will
perceive as the candle begins to infuse the air. The second
note is called the Middle Note, and it is the aroma that
emerges when the fragrance has begun to blend into the air.
The ﬁnal fragrance is the Base Note, which represents the
calm, ﬁnal, most lingering fragrance.” Address: 5680 Central
Ave., Boulder, Colorado 80301.
5154. Vermont Soy Candles. 2003. Fall 2003 catalog
(Leaﬂet). North Hyde Park, Vermont. 2 panels each side.
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Each panel: 21 x 14.5 cm.
• Summary: Color photos and black text on non-glossy offwhite paper. Panels 2 and 3 show the company’s various
candles. The rear panel, which we ﬁnd very interesting,
titled “Our commitments,” explains that “Vermont Soy
Wax(TM)” follows the principles of the business philosophy
of Responsible Capitalism(TM). This means we have
committed to the following: (1) Use renewable energy. (2)
Minimize eco-impact. (3) Help out locally. (4) Respect
employees. (5) Give some back.
For more about Responsible Capitalism see www.
responsible-capitalism.
Inserted into this folded leaﬂet are: (1) A price list and
order form (8½ by 11 inches, dated Aug. 2003). (2) Vermont
Soy Candles Expo East Show Specials (8½ by 5½ inches).
Pick any ﬁve cases and get a 5% discount. Pick any 10 cases
and get a 10% discount. Place a private label order for 1,000
or more units get free artwork, layout, and printing.
Note: All the company’s candles come in small metal
canisters. Address: Vermont.
5155. Dixon, Chris. 2003. Recipe for power: Heat vegetable
oil, ﬂip switch, and go. New York Times. April 22. p. D3
(Natl).
• Summary: At Greasel Conversions (greasel.com) in Drury,
Missouri, diesel vehicles are converted to run on leftover
vegetable oil using a vegetable-oil to diesel conversion kit.
John Lin, owner of a fast-food franchise in Los Angeles,
California, has an excess of vegetable oil–which he now uses
to power his opulent Ford Excursion. A typical restaurateur
would have to pay someone to haul away the 10 gallons of
vegetable oil used each day in deep-fryers. The oil would
then be dumped in a landﬁll, or possibly used in livestock
feed. But if this inexpensive used oil is ﬁltered, it can be
used to power diesel vehicles. At the 1900 Paris World’s Fair,
Rudolf Diesel used this same inexpensive, plentiful, and
clean-burning fuel to power his ﬁrst diesel engine.
Not only is the alternative fuel cheaper, it causes
much less pollution than petroleum-based diesel fuel–both
by recycling waste restaurant oil and when vegetable oil
diesel is used in motors. both when In 1998 the National
Renewable Energy Lab issued a study on biodiesel–which is
essentially vegetable oil with methanol and lye added to aid
cold-weather ﬂow and remove glycerin.
If vegetable oil is so much better than biodiesel, why
isn’t it used more? According to Russ Teal, president of
Biodiesel Industries and a biodiesel reﬁner, it’s because
virgin vegetable oil is too expensive–$1.65 to $2.00 a
gallon vs. $0.60 to $1.20 for petroleum diesel. But Joe Jobe,
president of the National Biodiesel Board, says the situation
is changing rapidly because of a worldwide glut of vegetable
oil and the growing number of smaller reﬁning plants. When
soybeans are crushed, they give about 80% “soy meal” and
20% soy oil.

5156. Ontario Soybean Growers Newsletter. 2003. Bad
breath? Try soy! May. p. 1.
• Summary: “Bone-healthy breath strips and biodegradable
planters were the top winners in this year’s Project SOY
(Soybean Opportunities for Youth), an annual contest for
University of Guelph students to develop new uses and
markets for soybeans. The event wrapped up April 3 in
Guelph with an awards ceremony where winners were
presented with ﬁrst-, second- and third-place awards valued
at $2,500, $1,000 and $500, respectively.
“First place went to Flavone Ice, breath strips containing
bone-healthy soy isoﬂavones. They were developed by
master of science student Vicky Lee and hospitality and
tourism MBA student Wilda Lau. Lee and Lau got the
idea for Flavone Ice after reading government literature
recommending 90 mg of isoﬂavones–a secondary nutrient in
soybeans–a day to help prevent osteoporosis. Each Flavone
Ice strip acts quickly to freshen breath and contains 30 mg of
isoﬂavones. “Having three strips throughout the day could
have positive effects on bone health,” said Lau.
“Second place went to biological engineering
undergraduate students Renzo Gomez, Brian Palmer and
Stephanie Sage for biodegradable planters called Plant
SoyLutions. Because soy contains nitrogen, which plants
require for growth, the plant containers made of soy reduce
labour for the gardener, eliminate waste of empty containers
and help the plant grow.
“Third place went to four students who developed
Pastawave–a soy macaroni and cheese product. Honourable
mention went to the creators of SmartStart Power Mufﬁn
Mix.”
“Participants in Project SOY who want to advance their
products to the commercialization stage can apply to the
Hannam Soybean Utilization Fund for assistance. The fund
is a $1-million gift to the University from Peter Hannam and
his family. Peter is an Ontario Agricultural College graduate
who was instrumental in initiating Project SOY.”
A photo shows the three student inventors of Plant
SoyLutions. Address: Chatham, ONT, Canada N7M 5L8.
5157. Ontario Soybean Growers Newsletter. 2003. Federal
government helps make biodiesel viable. May. p. 4.
• Summary: “The federal government took a big stride
towards increasing the viability of biodiesel production and
use in Canada with February’s budgetary announcement
of the removal of the 4-cent-per-litre federal excise tax on
biodiesel. This federal tax exemption complements the 14.3
cent fuel tax that the Ontario government removed in June,
2002.
“Biodiesel is a non-toxic, cleaner burning, renewable
diesel fuel derived from agricultural commodities such
as vegetable oils or animal fats. The Ontario Soybean
Growers sees biodiesel as an opportunity to create new

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1756
markets for Ontario soybean oil, while providing a cleaner
burning alternative to fossil fuels. In addition, the use of
biodiesel fuel is an excellent opportunity for Canada to meet
obligations agreed to under the Kyoto Protocol.” Address:
Chatham, ONT, Canada N7M 5L8.
5158. ASA Today (St. Louis, Missouri). 2003. Value-added
makes sense for growers: Ag Processing Inc. 9(8):4. June.
• Summary: AGP now has non-GMO grower contracts in
Iowa, based on its long experience with Identity Preserved
soybean meal. In 2003, non-GMO grower contract premiums
range from 27 to 45 cents per bushel. For more information:
www.agp.com.
5159. Nickel, Raylene. 2003. Candles light up a business:
Soybeans play a double role in the ﬁnances of this family
farm. Cooperative Partners. May/June. p. 19-20.
• Summary: Kim Hart grows soybeans in Chasley, North
Dakota. Three years ago he and his wife, Laura, started a
business making scented candles using 100% soybean wax.
A color photo shows Laura holding a tray ﬁlled with their
many shapes and sizes of colorful candles.
5160. Richter, Steve. 2003. From ﬁeld to fuel and back:
A growing number of producers complete the circle by
blending soy-based biodiesel with Ruby Fieldmaster B2 for
premium performance. Cooperative Partners. May/June. p.
8-9.
• Summary: Cenex Ruby Fieldmaster B2 is made by the
energy division of CHS Cooperatives. B2 is a 20% blend of
soy-based biodiesel with 80% petroleum-based diesel fuel.
Sales of biodiesel climbed from 5 million gallons in 2000 to
25 million gallons in 2002.
5161. Guglielmo, Connie. 2003. Prices drop for ecopackaging: Biodegradable bowls add consumer appeal to
grab-and-go case. Natural Foods Merchandiser. July. p. 12,
14, 18.
• Summary: Chemical companies are helping to
commoditize a new generation of biodegradable plastics. In
1999 a joint venture between Dow Chemical Co. and Cargill
Inc. resulted in Cargill Dow Polymers, based in Minnetonka,
Minnesota. Goal: To develop a biobased and biodegradable
polymer. Most plastics are made from petroleum and take
100 years to degrade. The new company invested $750
million in the technology, then created NatureWorks PLA,
which makes its alternative resin, called polylactide, from
natural plant sugars in corn. This resin can be produced using
20-50% less fossil fuel than petroleum-based plastics.
For the last two years, NatureWorks has sold its
products mainly in Europe and Asia where strict packaging
regulations have forced supermarket chains to seek
ecological alternatives.
In April 2002 NatureWorks opened a manufacturing

plant in the USA in Blair, Nebraska. The plant, now running
at full capacity, can make more than 300 million pounds of
PLA using 40,000 bushels of locally grown corn per day.
Another major player is Biocorp, which supplied
the Coca-Cola Co. with 100% biodegradable cups for
the Salt Lake City [Utah, Winter] Olympics. Frederic
Scheer, president of Biocorp (Los Angeles, California)
is a maker of biodegradable food service items. To help
eliminate confusion about the words “biodegradable” and
“compostable,” Scheer helped to found the Biodegradable
Products Institute (www.bpiworld.org).
5162. Lyons, Steve. 2003. Producing and directing a
Nova documentary biography of Percy Julian for PBSTV (Interview). SoyaScan Notes. Sept. 23. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Steve and Lou Smith (African-American) are
producing and directing this 2-hour documentary which
is expected to air on PBS in early 2005. No one has ever
written a biography of this great African American chemist
and scientist. However they have found the ﬁrst 3 chapters
of an autobiography that Julian wrote, and have done many
interviews on audio tape and (later) on video of people who
knew Julian. They have hired a Tony award winning actor
to play Julian. They have worked very closely with the
Chemical Heritage Foundation. The Sloan Foundation has
been an important source of funding.
Part of the story concerns Julian’s attempt to buy a
home in Oak Park. Before this, black servants had homes in
a small black ghetto on the edge of Oak Park. After Julian
bought a nice large house, there was an uproar in the white
community. Someone tried to burn the house down.
Julian’s son, a professional photographer, has
contributed many ﬁne early photos of his father and their
family. Julian’s daughter, Faith, has possession of lots of
documents that her father left her when she promised to write
his autobiography. Because she is in her 60s and has health
problems she will never write this, but she is unwilling to
let anyone see the material for fear they will not tell the
story the way she would like to have it told; and they might
sensationalize certain parts and omit others. Steve has tried
and tried to ﬁnd ways to help her write the story she wants
but has made no progress.
Julian spent 4 years at Harvard studying mostly
chemistry, but racial problems there made life very difﬁcult.
Housing black freshman in white dorms was a big issue.
Steve has a copy of a powerful speech on racism that Julian
gave on Boston Commons in the 1920s; the speech starts
with his boyhood in Alabama. He wanted to get his PhD in
Chemistry from Harvard but instead he was forced to go
elsewhere; he had to learn German and spend 2 years in
Austria before he earned it from the University of Austria.
He was the 4th black chemist to earn a PhD. After earning
it he returned to Howard Univ. and was named head of the
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Chemistry Dept. But he was unhappy there–and stuck. The
man who rescued him was William O’Brien of the Glidden
Co.
Steve also has a copy of a scientiﬁc speech titled “From
Beans and Wild Yams to the Wonder Drugs” that Julian
wrote in 1959 and presented to a lay church couples club.
The beans are soybeans and calabar beans; the yams are wild
Mexican yams. The wonder drugs are hormones (especially
sex hormones) and (later) cortisone; he spent most of his
career synthesizing wonder drugs and that was his great love.
In the 1959 speech he summarized his entire scientiﬁc career
in very dramatic, accessible language. It will play a key role
throughout the ﬁlm. In one of the most dramatic stories,
Julian tells how he challenged a famous British biochemist to
a race to be the ﬁrst to synthesize a chemical compound–and
beat him!
Steve is well aware of the valuable Julian archives he
has developed. When the ﬁlm is ﬁnished, he will donate
these to either the Chemical Heritage Foundation or
(depending on where Faith donates her father’s papers) to De
Pauw University in Chicago.
The story of how Julian met his wife is very interesting.
She had earned a PhD in sociology. During the ﬁrst two
years of their marriage they could not afford to live together;
she had a job in Washington, DC, and he had one in Chicago.
One interesting question had to do with the role of soy
protein in Spred Satin, one of early water-based paints.
Ed Cole and Ed Wilhelm both said soy protein was a key
ingredient. Ed Meyer questioned that because he remembers
a problem with microorganisms growing on surfaces that
were painted with it. But Wilhelm said it was a problem
that they ﬁxed by treating the paint or soy protein to prevent
the growth. It is unknown how long soy protein was an
ingredient in Spred Satin. The Glidden Co. was a pioneer in
the development of water-based latex paints, however The
National Chemical Society dedicated a National Historic
Chemical Landmark to The Sherwin-Williams Co. for having
developed Kem-Tone, the ﬁrst such paint, in 1941. SpredSatin was not launched until about 1947.
Ideally Steve would like to have a book on Julian
written, and have it come out at the same time as the ﬁlm.
They will also have an outreach project to black high-school
students in the form of a DVD, with chapters and video
modules that could be used in high-school classes. Address:
Nova, Boston. Phone: 617-300-4344.
5163. Agricultural Research (USDA). 2003. Veggie oil-based
hair care products. 51(9):19. Sept.
• Summary: Most of today’s hair gels get their holding
power from synthetic polymers. After the gels are applied,
the main ingredient, water, evaporates, leaving a thin ﬁlm
around the hair strands, helping to keep them in place.
Recent research has shown that it is possible to get the
same holding power with lipid compounds derived from

inexpensive soapstock, an under-utilized byproduct of
processing oilseeds–such as soybeans. Gels created from
soybean soapstocks work well on a variety of hair types.
They should be inexpensive to product, since soapstock costs
only a fraction of the price of synthetic polymers.
5164. ASA Today (St. Louis, Missouri). 2003. Grower
opportunities for identity preserved value-added soybeans.
9(10):8-page insert after p. 4. Sept.
• Summary: Contents: Front: Introduction. What are
specialty soybeans? The rewards of IP production.
Cooperative efforts pay dividends. The importance of
contract ﬂexibility. Deﬁning identity preservation vs.
segregation vs. channeling.
Back: Value-added soybean varieties: Certiﬁed seed,
clear hilum tofu, high sucrose, low saturated fat / low
linolenic, “non-GMO” soybeans, organic food grade, natto,
high oleic, high protein. IP soybeans: Production contracts:
Introduction, delivery and payment, delivery speciﬁcations,
developing relationships, other legal considerations, a ﬁnal
word. Sponsored by BASF, makers of Prowl, Pursuit, and
Raptor herbicides.
5165. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. Ford’s long history with soybeans:
Recycled in new eco-friendly concept vehicle. 14(8):12.
Summer.
• Summary: Across the top of the article: “Investing
checkoff dollars.” Henry Ford was a pioneer in using
renewable soy products in his cars before World War
II. However, the trend toward the use of petrochemicals
after the war stiﬂed the growth of industrial uses of soy
products. Now, during its centennial, the Ford Motor Co. has
introduced the new Model U. Dubbed the “Model T of the
21st Century,” it is a “concept vehicle” that includes many
“green” features, including 2 soy-based components: (1)
Soy-based polyurethane foams (made with SoyOyl) are used
in cushioning the seats. (2) A soy-based resin, reinforced
with ﬁberglass, is used in the vehicle’s panels. Two color
photos show different views of the Model U.
Note: This is the earliest document seen (Oct. 2017) that
mentions the use of a soft foam in seats, mattresses, etc.
5166. AGP–Ag Processing Inc a cooperative. 2003. Annual
report to members: AGP Your cooperative. Adding value
to your harvest. 12700 West Dodge Road, P.O. Box 2047,
Omaha, Nebraska 68103-2047. 38 + 21 p. 28 cm.
• Summary: Net sales for 2003 (year ended Aug. 31) were
$2,126.660 million, up 18.0% from $1,801.561 million in
2002. Earnings from continuing operations (before income
taxes): $15.996 million, down 59.2% from the $39.150
million in 2002.
This past year, “AGP partnered with member
cooperatives to contract over 150,000 acres of non-GMO
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and approved variety soybeans.” “Our capacity to efﬁciently
access world markets has been improved with the opening of
our new trans-loading facility at the Port of Gray’s Harbor,
Aberdeen, Washington, in November of 2003.”
“We are pleased to report continued progress in our
branded products, AminoPlus and SoyGold.” At Sergeant
Bluff, Iowa, soy methyl ester output increased by 30-40%
a year. Contains many color photos. Address: Omaha,
Nebraska. Phone: (402) 496-7809.
5167. Lemke, Dan. 2003. A winning formula: Producers
plan to follow corn-ethanol success with high-value soy. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 12(3):12. Oct/Dec.
• Summary: During June and July, members of the SoyMor
cooperative in Glenville, Minnesota, raised $6 million for
a bioreﬁnery that will used new, advanced technology to
process raw / crude lecithin into high value nutraceutical
ingredients without using toxic chemicals. These ingredient
will include phospholipids like phosphatidylcholine and
phosphatidylserine, which have been shown to lower
cholesterol and improve the immune system and brain
performance.
The basic goal is to create value-added products.
SoyMor president Roger Peterson says that the bioreﬁnery
is the ﬁrst phase of SoyMor’s plan. The second phase will
be biodiesel production, and the third will be construction
of a facility to crush raw soybeans into meal and oil. About
half of SoyMor’s members have experience in value-added
processing. They also belong to EXOL Agra Resources, a
cooperative that started operating a corn ethanol plant near
Glenville in March 1999.
5168. Lemke, Dan; Pena, Jennifer. 2003. Elsewhere in ag
utilization: A case for soy. Ag Innovation News (AURI–
Agricultural Utilization Research Inst., Waseca, Minnesota)
12(3):10. Oct/Dec.
• Summary: “Case IH, a leading farm equipment
manufacturer, is using polyurethane plastic made from
soybean derivatives for exterior trim panels on AFX Series
combines. Over 370 lb. of the soy-based plastic are used on
each harvester. Although 25% lighter weight than steel, the
soy panels are extremely strong and similar to conventional
polyurethane in quality. John Deere also uses soy-based
panels in some implements.”
5169. Mescher, Kelly. 2003. Sea to shining sea–Users across
the U.S. beneﬁt from soy biodiesel. Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 15(1):22-23.
Oct.
• Summary: Stories of users of B20 blend (20% soy
biodiesel and 80% petroleum diesel) on the East Coast
(Baltimore, Maryland), Midwest (Pictured Rocks National
Lakeshore), Rocky Mountains (Breckenridge), and West

Coast (Glendale, California).
5170. SoyaScan Notes. 2003. What is titanium dioxide and
how is it used with soy products? (Overview). Nov. 26.
Compiled by William Shurtleff.
• Summary: According to the Encyclopedia Britannica
(2002), titanium is a chemical element–a lightweight, highstrength, low-corrosion, structural metal. Titanium dioxide,
a nontoxic, pure white powder, is extensively used as a
pigment in paints, enamels, and lacquers.
The SoyaScan database presently contains 20 records
that mention “titanium dioxide.” From 1936 to 1961 (3
records) it is used as a pigment to whiten paints. In 1953 The
Glidden Company, in a joint venture, started a large plant in
Japan to manufacture titanium dioxide. From 1965 to 1981
(4 records) it is used as a tracer or tag, mixed with isolated
soy proteins (ISP) or textured soy protein products, so that
their presence could be detected when used in meat products.
One label read: “0.1% titanium incorporated as food grade
titanium dioxide in accordance with USDA regulations.”
In 1984, during the Reagan administration, the USDA
eliminated the requirement that titanium dioxide be added to
soy protein products as a tracer.
In 1993 it was used as a whitener in Mocha Mix Fat
Free Non-Dairy Creamer (made by Presto Food Products).
In 1997 it was used as a whitener in Rice Moo (Non Dairy
Beverage Mix) (Original and Vanilla ﬂavors, made by Sovex
Foods). Also in 1997 it was used as a whitener in SoySoft
Deep Treatment Penetrating Cream (made by SoySoft, Inc.)
In 1988 its use as a whitening pigment for paper coatings
was discussed. According to Ted Nordquist (Dec. 2003), he
saw it on the label of 8th Continent Soymilk (Vanilla and
Original ﬂavors, made by General Mills) in which it was
presumably used as a whitener when the product was ﬁrst
launched in about 2001, however (Dec. 2003) it presently no
longer appears on the label.
5171. Heck, Ron. 2003. Re: It could have been another
energy bill like all the rest... Letter to members of the
American Soybean Association, Dec. 15. 2 p. Typed, with
signature on letterhead.
• Summary: “Another energy bill that never mentioned
biodiesel.
“But this year’s energy bill is different–but only thanks
to you and our ASA lobbying team working hard for us in
Washington, D.C. When the bill came out of the House,
biodiesel was not in it! But our lobbyists fought back even
harder in the Senate and with thousands of ASA members
across the country making their voices heard in repeated
calls to the ofﬁces of their respective Senators, biodiesel
came out as part of the Senate bill.
“Then on to the Conference Committee. Again, our ASA
Members and our lobbyists did yeoman’s duty, day after
day. It was clear that biodiesel credits were seen by many of
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the conferees as expendable but we fought back, day after
day and ﬁnally on the morning of (date) when the bill came
out of the Conference Committee, our biodiesel credits had
survived.” Address: President, American Soybean Assoc.,
12125 Woodcrest Executive Drive, Suite 140 St. Louis,
Missouri 63141. Phone: 314-576-1770.
5172. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. The best in soy-based on display at
The House that Soy Built. 15(3):12. Dec.
• Summary: “Soybean producers and consumers from across
the nation witnessed a showcase of the newest in soy-based
products earlier this year at the Farm Science Review in
Columbus, Ohio.
“With funding from the soybean checkoff and the Ohio
Soybean Council (OSC), the House That Soy Built was again
a success at making industrial uses for soy come to life.”
“The structure of the house is made using ﬁnger-jointed
lumber and oriented strand board, which uses a soy-based
adhesive. Polyurethane spray foam insulation based on
soy polyols, a urethane raw material, is also used. It also
comes complete with a soy-based kitchen, living room, and
bathroom. The newest addition to the house was a new use
area featuring everything from soy oil based lubricants and
soy biodiesel to soy-based hand scrub soap.
“’Soy-based products are proving again and again
to be a cost effective, green alternative to traditional
petrochemical-based products,’ says Eric Niemann, chairman
of the United Soybean Board New Uses Committee.
‘Soybean checkoff funds continue to provide the necessary
resources to research new innovative uses for soy-based
derivatives.’”
5173. Mescher, Kelly. 2003. Gift giving for the holidays
can include soy: Investing Checkoff dollars. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
15(3):22-23. Dec.
• Summary: Midwest Bakery in Charles City, Iowa, uses soy
ﬂour as a top ingredient to bake a variety of soy cookies and
soy protein bars sold under the Soy Fields(TM) label. IM
Healthy SoyNut Butter “is another great way to add both the
nutrition and great taste of soy to the holidays.” It contains
about 30% less fat than regular peanut butter. The Low Carb
SoyNut butter has no sugar added.
The Original Well-Bean Coffee Co. Inc. founded by
certiﬁed nutritionist / dietitian Claudia Delvecchio [Del
Vecchio], uses equal parts premium Columbian coffee and
locally grown organic soybeans, which are roasted and
ground together. They sell 100 different ﬂavors. Claudia
developed the product when her mother-in-law was advised
by doctors to consume soy after she was diagnosed with nonestrogen receptor breast cancer. Her body became sensitive
to the coffee’s acidity; soy acts as a buffer, “mellowing” the
coffee and making it less acidic. “She loved the soy coffee

and brought it to the cancer center, and they all started
drinking it.”
ADM makes Soy 7 pastas and textured soy proteins.
Other gifts include cookbooks, such as those published by
the Illinois Center for Soyfoods.
“Checkoff dollars have been invested in the Soyfoods
Council to increase awareness and demand for soyfoods,
thereby increasing demand for U.S. soybeans. (www.
thesoyfoodscouncil.com) Checkoff dollars were also invested
in an educational campaign targeting school foodservice
professionals to take an active, positive response to the
national overweight epidemic (www.solveobesity.com).”
Note: Filling the cover of this month’s issue is a color
photo of soy dishes and candles with the title “A soy
season: New ideas for the holiday.” On the title page, under
“About the cover” we read: “It’s easy to add a little soy to
your holiday meal this year. Try some tofu in your mashed
potatoes. Maybe some edamame in your mixed vegetables.
Add some soynuts and a soy-based dressing to your green
salad. And don’t forget... soy-based candles. For recipes
and other ideas on how to include soy in your meal, contact
Linda Funk, The Soyfoods Council, at lfunk@ iasoybeans.
com or call her at 1-800-383-1423.”
5174. Mescher, Kelly. 2003. Glowing soy: Iowans turn
soy oil into candles and body products. Investing Checkoff
dollars. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 15(3):24. Dec.
• Summary: Mike and Melanie Throne, soybean growers
near Scarville, Iowa, own a business named SoyLights
candle company, which makes candles out of soybean oil.
Leslie Kofron of Crystal Lake and Monica Gau of Forest
City, Iowa, sell soy products such as soap, soy salt scrubs, lip
balm, and scented soy lotion.
The Iowa Soybean Promotion Board has invested
checkoff dollars in marketing programs to expand the use of
soybean oil in wax applications, such as soy candles–in an
effort to capture a larger share of the 1.2 billion pound U.S.
market for candle wax. For more info: www.iasoybeans.com/
ispb/soycandles.html.
5175. CHS Cooperatives. 2003. Annual report 2002. St. Paul,
Minnnesota. 48 p. 26 x 21 cm.
• Summary: CHS stands for Cenex Harvest States. This is
the most creative and interesting annual report ever seen
by Soyfoods Center. The full title (in a self-adhesive clear
plastic envelope attached to the center of the tan cover) is:
“This is not an annual report (It’s a producer to consumer
success story). Each of the following sections has a full-page
color photo on the left hand page with a title, starting with
the words “This is not...” in a box. For example: “This is not
a steer. It’s a partnership.” This is not an ear of corn. It’s a
special order.”
Contents: Leadership letter. Energy. Agronomy.
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Grain marketing / processing. Foods. Services. Financial
highlights. Financial report. Board of directors. Management
team. Acknowledgments.
The section on “Processing” (p. 15) states: “Ground was
broken in April 2002 near Fairmont, Minnesota, for a second
soybean crushing facility. This state-of-the-art plant, set to
begin operating by harvest of 2003, will supply soybean
meal to livestock producers and soybean oil for our oilseed
reﬁning facility at Mankato, Minnesota [Honeymead], which
supplies Ventura Foods, LLC. The $90 million plant will
consume 110,000 bushels of Midwestern soybeans every
day, doubling our crushing capacity. Studies are underway
to determine the ability to produce biodiesel as demand and
margins dictate.”
The “Financial overview” states: “The Company was
created in 1998 with the merger of two entities, Cenex Inc.
and Harvest States Cooperatives, which were both organized
in the early 1930s.”
In January 2002, the Company formed a limited liability
company (LC) with Cargill, Inc., named Horizon Milling
LLC (Horizon) to engage in wheat milling and processing.
The Company holds 24% interest in Horizon.
In Nov. 2001 the company purchased the wholesale
energy business of Farmland Industries, Inc. Address: St.
Paul, Minnesota.
5176. Harper, Judson E. 2003. World Book Encyclopedia:
Soybean. Chicago, Illinois: World Book, Inc. A Scott Fetzer
Co. 22 volumes. See Vol. 18, p. 689-93.
• Summary: Contents: Introduction. The soybean plant.
How soybeans are used: Soy meal (incl. livestock feed,
soy ﬂour, soy grits, soy protein concentrate, isolated soy
protein, textured vegetable protein {TVP}, extruded soy
protein, spun soy protein, products that resemble meat, soy
derivatives {food ﬂavorings, soy milk, soy sauce, fertilizer,
ﬁre extinguisher ﬂuid, insect sprays, paint}), soy oil. How
soybeans are grown: Soybean farming in the USA, diseases
and pests. How soybeans are processed. History. Scientiﬁc
classiﬁcation.
Crude soybean oil is made into three basic products: (1)
technical reﬁned oil used for industrial purposes, (2) edible
reﬁned oil, made by deodorizing technical reﬁned oil, and (3)
lecithin.
History: “Soybeans are one of the oldest crops raised
by human beings. Historians believe the plant ﬁrst grew in
Eastern Asia and was cultivated about 5,000 years ago. The
ancient Chinese considered soybeans their most important
crop, and one of the ﬁve sacred grains necessary for life.”
Note: Each of the previous statements about early soybean
history is incorrect.
See also: Julian, Percy L.; Tofu. Note: What arbitrary
choices! How about William Morse, USDA, Henry Ford,
miso, soymilk, tempeh? Address: Chicago, Illinois.

5177. National Biodiesel Board. 2003? Soy biodiesel: Pump
up your bottom line (Leaﬂet). Jefferson City, Missouri. 4
panels each side. Each panel: 22.4 x 9.6 cm. Undated.
• Summary: A glossy color leaﬂet with a drop of yellow
biodiesel (with a soybean inside) coming out of a green
and silver gasoline nozzle. The logo on the bottom reads:
“Soy Biodiesel: Another innovation fueled by the soybean
checkoff.”
Contents: Soy diesel: Ask for it, pump it, proﬁt.
Biodiesel and your diesel engines. Biodiesel quality and
blends: B2 (2% biodiesel), B20, B100 (100%). Biodiesel and
engine lubricity. Biodiesel performance beneﬁts. Biodiesel
bushel utilization potential. Biodiesel use, storage & cost.
Biodiesel experience (3 testimonials). Biodiesel pocket
dictionary (ASTM, Biodiesel Alliance, NBAC). The history
of biodiesel in the United States–Timeline (1990-2003).
Note: These leaﬂets were printed in a way that each state
soybean board (Kansas in the case of this particular leaﬂet)
could have their name, address, phone number, and website
printed on the back. Address: Jefferson City, Missouri.
5178. Biodiesel Magazine. 2004. Serial/periodical. Published
at Grand Forks, North Dakota. Vol. 1, No. 1 = Jan/Feb.
2004. Tom Bryan, editor. Joe Bryan: Publisher. Frequency:
Bimonthly.
• Summary: Published by BBI International Publications.
Focuses on production, services, feedstocks, plants under
construction, and by-products (such as glycerine). Each June
publishes a proposed plant list. Has an annual Biodiesel
Industry Directory, which focuses on the USA but includes
biodiesel manufacturers outside the USA. Publishes two
maps a year. Also publishes Ethanol Producer magazine, and
Distillers Grains Quarterly, for those these by-products from
ethanol production.
Note: This periodical is still being published in 2017.
Address: 308 2nd Avenue North, Suite 304, Grand Forks,
North Dakota 58203.
5179. Bryan, Tom. 2004. Bluegrass-roots movement.
Biodiesel Magazine. Jan/Feb. *
• Summary: From Mammoth Cave National Park to the
Carmeuse Lime Mines, they’re embracing biodiesel with
open arms.
5180. Product Name: Chrome Flame (Soy Candles)
[Jaguar–Dogwood, Mercedes–Gardenia, Porsche–Cinnamon
Vanilla Bean, Lexus–Lemon and Lemongrass, BMW–
Angelwings Fragrance, Cadillac–Musk].
Manufacturer’s Name: Chrome Flame.
Manufacturer’s Address: 480 Paseo Camarillo #306,
Camarillo, CA 93010.
Date of Introduction: 2004 February.
Ingredients: Cargill C-3 Soy Wax, plus fragrances.
Wt/Vol., Packaging, Price: Individual candles sell for $40
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in southern California.
How Stored: Shelf stable.
Nutrition: New Product–Documentation: Talk with Dakota (she
calls), founder of the company. 2004. May 21. Dakota used
to have serious respiratory problems and she also often
burned parafﬁn candles at home, Then she learned that the
soot from these candles might be causing her problems. So
she switched to burning soy candles and her problems went
away. She is a stunt woman (she lights herself on ﬁre) and
she lives in Camarillo near the ocean, so the Los Angeles
smog is not much of a problem. The main problem she is
working on is “scent throw”; soy candles do not give off
fragrances as well as parafﬁn candles. She bought her ﬁrst
soy wax from General Wax in North Hollywood. Then she
bought several boxes of “C-2” from Michael Richards in
Iowa. About a month ago Cargill introduced an improved
candle wax named C-3, and she thinks that Michael Richards
gets no royalties on this. He contact at Cargill is Brenda
Stubby (pronounced STEW-bee), sales coordinator. Phone:
877-727-0696.
5181. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. New soy-based products hit the
market. 15(5):18. Feb.
• Summary: In 2003 some 18 new industrial products using
soy-based materials were introduced to the market. USSC/
Bayer introduced SoyOyl/Bader 730S, a polyurethane
resin for use in agricultural equipment body panels, such
as John Deere and Case IH combines. BioBased Systems
launched Biobase 501, a soy-oil based polyurethane spray
foam insulation system for housing. BioPolyners introduced
Healthyseal 500 for the same purpose. Numerous other
products are described.
5182. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Terresolve assists ﬂeet with asphalt
release. 15(5):20. Feb.
• Summary: Terresolve Technologies [located in Eastlake,
Ohio] is one of the largest retailers of soy-based lubricants.
By reformulating their concrete mold release, they have
made a bio-friendly “release agent for asphalt trucks.” It is
sprayed on the truck beds, in place of diesel fuel or kerosene,
prior to loading the trucks with asphalt, to prevent the asphalt
from sticking to the bed.
5183. Richards, Michael. 2004. Update on Candleworks
Inc. (Interview). SoyaScan Notes. March 19. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: During the past 18 months Candleworks Inc.
has paid off its main investor, become proﬁtable, and is
now growing nicely. Last year Michael had basically no
employees at Candleworks and he traveled 90,000 miles.
Now that he has established the business and has the

ﬁnancial resources he needs to employ others, he plans
to do so. Michael is still deeply involved in helping poor
people–increasingly worldwide–by training them in the
basics of starting and running their own businesses making
candles. In the USA more than 200 candlemakers (many of
whom call themselves “Village Chandlers”) are members of
the Village Chandler Alliance; most are small, but growing.
About 15 of the candlemakers are farm families, and two
are members of the ARC (Association of Retarded Citizens,
a non-proﬁt), which employs disabled people running their
own businesses. One group of village people in El Salvador
is making soy candles on the grounds of a mission.
The biggest U.S. company making only soy candles is
Cedar River Candle Co. in Newhampton, Iowa; their brand
is Soy Basics. They claim their candles are now sold at
10,000 retail outlets. For the past 3 years they have been by
far the most aggressive marketers of soy wax candles in the
nation. They have huge displays at every gift-industry and
housewares trade show (the shows candlemakers attend).
“Soy is now the buzz–the hottest topic–at those trade
shows–because it is a clean-burning wax.” In the Feb. 2004
issue of Giftware News (a thick, glossy trade journal given
away at all the shows) is a quote from the president of Unity
Marketing–the industry’s leading market research company,
based in Pennsylvania. He says: “Unless you shift to soy, you
are going to be left out of the candle industry.”
One of the most active fragrance companies in the
candle industry is Intercontinental Fragrance in Texas. Each
year they spend tens of thousands of dollars to hire a market
research company to investigate the hot trends in color and
aroma; then they publish the “Trend Report.” In the recent
past, all the reports have been about fragrance and color.
But this year (2004), the entire page 2 is devoted to a simple
statement: “Now is the time to shift to soy wax.”
Michael got those two publications on the same day
and said to himself, “You know, this whole thing is ﬁnally
working.”
Candlemakers advertise the fact that using soy candles
reduces (in a small, symbolic way) our dependence on
imported petroleum and supports local farmers. Candles are
a $3 billion industry, whereas petroleum for fuel is a $3,000
billion ($3 trillion) industry.
In August 2003 the Village Chandlers all came to
Cedar Rapids and decided to form a trade association
named the Chandler Guild; during the next 12 months
they are discussing the actual form their association will
take, such as a non-proﬁt corporation–501(c)(3), a co-op, a
marketing board, etc. They elected a managing group of 12.
Their website is www.chandlerguild.com and the members
communicate with one another via the website. They use it a
lot, and one major use is to coordinate orders of soy wax so
as to minimize freight costs.
Moreover, these small producers with their clear
environmental message are driving the big, established
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manufacturers to change. For example: Hannas, at
Fayetteville, Arkansas, is the largest candle factory in
the USA–with 1 million square feet under one roof. But
now 5-10% of their candles are made with soy wax. Their
marketing director, Annette Davidson (phone: 1-800-3279826) is passionate about soy candles; she refuses to burn
typical petroleum-based parafﬁn candles in her home–and
she has often said so in public interviews. The big candle
makers, by introducing lines of soy candles, are hedging
their bets–so that they will be ready for new developments.
All are using the Soyawax made by Cargill and Michael
earns a royalty on every pound sold.
A company in Europe has registered the trademark
“Phytowax”; they make waxes from olive oil for the
cosmetic industry. About 4 years ago, some Internet
entrepreneur bought the domain name soywax.com, then
tried to sell it to Michael for $10,000. For the past 4 years,
Candleworks’ website has been www.soyawax.com, so
Michael asked a patent and trademark attorney apply for
“Soyawax” and “Soywax” (rather than “Phytowax”) as their
registered trademark. Michael has phased out use of the word
“Phytowax,” which he used formerly.
The cheapest candles are those imported from China.
However the soy candles and the typical parafﬁn candles
purchased by most Americans in grocery stores, department
stores, gift shops, etc. sell for about the same price. So
their is every reason to buy a soy candle that burns cleaner,
supports American farmers, and reduces petroleum imports.
Michael predicts that within 5 years, production of soy
candles will pass that of parafﬁn candles.
The Rural Futures Institute (RFI), presently at the
University of Montana at Havre, has taken a deep interest
in Michael’s work with homeless and disadvantaged
people, and in the Chandler Guild; they even set up the
latter’s website, and came to the annual Guild event in
Cedar Rapids. Their focus is looking at microenterprise
as a solution to economic development in both rural and
urban areas. They have become very active in the Guild and
are providing much of the guidance and technical support.
Contact Jim Salmons–phone: 406-265-3527.
All of Michael’s activities are under the umbrella of
Candleworks Inc. For example, when Cargill writes a check,
they write it to Candleworks Inc. The candle factory is also
under Candleworks–but it is now run by his son. To help
poor people, Candleworks simply hires them. Address:
Founder, Candleworks, Inc., 1029 Third St. S.E., Cedar
Rapids, Iowa 52401. Phone: 319-363-1774.
5184. Richards, Michael. 2004. Start your own business as
a village chandler. Cedar Rapids, Iowa: Candleworks. 7 p.
Unpublished typescript.
• Summary: “Are you your town’s Village Chandler?
“A great opportunity is available to launch your own
Value Added Ag/Green Business!

“Since early in human history, candles have provided
the warm glow that provides a sense of comfort and calm in
our home. Light a candle, and your home becomes a restful
respite from the busy world outside your door. Ancient
Romans are given credit for making the ﬁrst candles made
with wick dipped in wax. Actually the origin of candlelight
is lost in the deep mists of time long before recorded history.
Our earliest ancestors dipped reeds and twigs in tree sap and
beeswax to provide light in caves and earthen shelters. Our
use of candles is as ancient and sacred as our use of ﬁre for
survival and protection.
“In medieval times, candle craft became an activity of
local trade and commerce. Chandler is the traditional word
for the village candle maker. We are building a national
alliance of local candle artisans to bring the candle industry
back to your local economy.
“The clean burning soy wax that our company invented
is the ﬁrst wax innovation in the candle industry in over one
hundred years. You now have the opportunity to build a vital
new business with this product innovation. Village Chandler
is a very novel approach to urban and rural economic
development and local self-sufﬁciency. Small is good!
“Choose your place in the world.
“Create your own destiny.
“Build your own success.
“You can launch your Village Chandler enterprise
on your farm, in your own hometown or any place in the
world where you dream to live and work. We presently have
Village Chandlers that have set up shop on Iowa farms, in
historic Chicago Brownstones, New York City lofts. There
are Village Chandlers working in L.A. Condos, in historic
town square storefronts, mountain cabins, and in seaside
shanties. Where will you claim your location to pursue your
family ﬁnancial independence? With Village Chandler, you
can build economic self sufﬁciency in any location that you
choose. This business is so portable you can pack up and
follow your dream. The candle industry is global. Customers
will come to your door in any location that you choose.
Village Chandlers work on their own terms and design their
own lifestyle. You can bloom where you are planted in
your own hometown or let your imagination deﬁne a new
life adventure anywhere in the world. Are you tired of the
corporate grind? Have you spent enough of your precious
time in an unsatisfying career? Are you ready to build an
integrated, healthy lifestyle that includes your whole family
in a joyful enterprise? Are you ready to make your exit off of
crowded rush hour freeways to map out a new path to your
future? Village Chandler can be a second business for your
family to run, a new career or a pleasant retirement business.
Many families set up shop with parents and children.
“The United States was founded with the revolutionary
vision of a nation built up from a federation of communities
of independent small farmers and local merchants. Small
town merchants have been replaced by corporate chains.
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Family farmers have become an endangered species in the
21st Century. Village Chandler provides a means for you to
reclaim this original agrarian ideal whether you live in a city,
small town or in a rural area. Village Chandler provides your
family with a way to claim your birthright to the Original
American Dream. This is a way for your family to build
economic self sufﬁciency with a sustainable, value added
agricultural enterprise. The original American dream was
for basic, sustainable family life support, not two SUV’s
and a rambling suburban mansion and a vacation home.
Some Village Chandlers do in fact attain a level of wealth,
but other Chandlers choose a life of sustainable simplicity
and place their highest value on non material riches. You
determine your own ﬁnancial goals as a Village Chandler.
This is free enterprise so you determine your own objectives.
At Village Chandler we encourage global capitalism. We
just work to redistribute capital so that everyone can be a
capitalist.
“The business world has operated with the myth that
bigger is better for decades. The voluntary simplicity and
entrepreneurial productivity of the Village Chandler vision
has lead many people to a much more fulﬁlling life. We
invite you to join us on this exciting journey.
“The U.S. National Chamber of Commerce selected
our family based business as the Blue Chip Enterprise
Award Winner for the State of Iowa. Ernst and Young and
CNN cited our business as Entrepreneur of the Year, and
inducted our company into the National Entrepreneur’s
Hall of Fame. H.U.D., the U.S. agency for Housing and
Urban Development, recognized our work as the National
Best Practice in Community Economic Development. The
President announced this award. The U. S. Small Business
Administration honored us as National Business of the Year.
Our work has been featured on Oprah and Good Morning
America. Entrepreneur Magazine, People and Success have
all written articles about our innovative approach to the
candle industry. We are committed to building small business
as the engine of the U.S. economy. Our purpose is to assist
you with launching your own successful soy wax candle
business in your home town.
“Our business was the ﬁrst in the world to invent clean
burning candle waxes made from soybean oil rather than
petroleum oil. Patent documentation was ﬁled several years
ago for our soy wax innovation. Soy wax was invented
by one small town Village Chandler just like you. We are
replacing non renewable petroleum with soy wax from
sustainable green resources. Several soybean farmers have
now set up our own system of wax warehousing with four
regional warehouses in the United States and one in Canada.
“Village Chandler started small as a main street Iowa
business. Now you can grow with us.
“Our company ships soy wax to Village Chandlers
all over the U.S., Canada and around the world. Our
most exciting business effort is working with start up

entrepreneurs just like you. In communities of all sizes
from tiny towns to large cities, enterprising business owners
have opened a local Village Chandler enterprise where they
make candles for their local market. Many build a local/
global market mix through trade shows and the Internet.
You determine your own market territory. We are building
a global network of creative Village Chandlers to develop
and grow the soy wax opportunity. Many Village Chandlers
engage their whole family as they work to build a success.
Your Chandler enterprise is a great way to build a family
legacy to pass on for generations.
“We are building a dynamic national guild of quality
candle crafters committed to the use of clean burning
soybean wax. Our natural wax replaces parafﬁn, which is
the left over residue of gasoline. Village Chandlers of past
centuries formed craft guilds that were committed to quality
and business integrity. We reclaim this traditional guild ethic.
“We presently have more than 100 active Village
Chandlers working in the United States and Canada. About
one dozen new Chandlers are activated each month. In the
summer of 2003, the ﬁrst 100 Village Chandlers convened
the ﬁrst annual Founder’s Forum. The Founder’s Forum
is now the central coordinating entity of the Guild. As the
Village Chandler phenomenon grows into a global network
of thousands of local candle producers this Guild will
become an important force in the candle industry. Every
Village Chandler will be a participant in the International
Guild of Chandlers. Every two years, the Founders Forum
elects the Table of Twelve to serve as the governing and
visioning board of the Chandler Guild
“We have farm families in Iowa who grow soybeans
that now add value to their agricultural enterprise as a local
Village Chandler. Other Chandler’s come from all walks
of life. We have airline pilots, certiﬁed public accountants,
police ofﬁcers and former corporate executives who now
pursue a new career as a local Village Chandler. Innovative
storekeepers in ﬂoral, gift, health food stores and craft
shops have set up a wax melting tank in their retail space
to produce soy candles as their delighted customers watch.
Many Village Chandlers work from home and take products
to market at craft shows, county fairs and host candle parties
in the homes of friends and family” (Continued). Address:
Founder, Candleworks, Inc., 1029 Third St. S.E., Cedar
Rapids, Iowa 52401. Phone: 319-363-1774.
5185. Richards, Michael. 2004. Start your own business as
a village chandler (Continued, Document part II). Cedar
Rapids, Iowa: Candleworks. 7 p. Unpublished typescript.
• Summary: (Continued): “The Iowa Soybean Promotion
Board states that annual candle market in the United
States uses 1.1 billion pounds of petroleum wax. When
the petroleum wax industry is converted into a sustainable
agricultural enterprise, this will require the use of 100
million bushels of soybeans. Iowa grows 25% of all the
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soybeans produced in the United States. The expanding soy
wax industry launched by Iowa Innovator Michael Richards
creates a vital new market that will utilize 25% of the
annual 400 million bushel soybean crop in Iowa. This is an
exceptional way to build a value added enterprise for family
farms.
“In the past, the candle wax industry was dominated
by huge multinational oil companies. Clean burning soy
wax is rapidly changing that. The U.S. Candle Business is
a three billion dollar per year enterprise. Millions of those
dollars are presently spent in your own local market to buy
soot-producing petroleum candles made by large out of state
corporations. Village Chandlers produce locally and sell
locally to capture this very lucrative candle market. Just a
few Wall Street traded giants dominate the entire U.S. candle
industry. Three companies now control 80% of the entire
candle market. It’s time to take the candle industry back from
Wall Street and return it to your Main Street. You can claim
your local and regional candle market as a Village Chandler.
Consumers are very ready to choose your unique local
products instead of the same corporate commonplace choices
found on the shelves of every chain store from coast to coast.
Village Chandler is a 3 tiered business revolution:
“1. We are transforming the candle wax business of
the global oil conglomerates into a value added economic
activity for the family farm sector and local family business.
“2. We are showing that local Village Chandlers can
compete with huge candle factories. We produce great
products in efﬁcient local enterprises. In this creative model,
workers own their own means of production and distribution.
“3. We are transferring candle retail sales out of
corporate chains back to family owned local merchants.
Since Chandler network members produce locally and sell
locally we reduce the waste of petroleum fuels used to
truck candle products all over the nation from huge central
factories. We are on a mission here. This is a David vs.
Goliath venture that you can build with us. Midwest farmers
are taking the candle wax business back from OPEC and
Global Oil Conglomerates. You can take the candle making
business back from Corporate Candle Giants. The candle
industry is a very proﬁtable multi-billion dollar industry. We
want to see those proﬁts put back into the hands of you and
other local candle producers rather than consolidated by just
a few corporate candle giants. Our goal is for candle proﬁts
to pay for house payments, college expenses for your kid and
to provide family support for local producers just like you...
rather than for more industry consolidation and the ﬁnancing
of candle corporate mergers and acquisitions. Small is
beautiful, and small is powerful when we band together for
this common goal. Our goal is to build a globally integrated
network of Chandlers engaged in locally controlled
sustainable commerce.
“’The Earth provides plenty to satisfy every person’s
need. Our Earth does not provide enough to satiate every

man’s greed.’–Gandhi
“The Village Chandler is an audacious activity. All
positive change happens through courageous, creative action.
A strong oak tree only grows from an acorn that holds its
ground. In ancient mythology, Prometheus had the courage
to take ﬁre from the Gods to provide warmth and light for
common mankind. Our growing team of Village Chandlers
have the courage to take back the ﬂame of candlelight from
the present industry giants. The word ‘Promethean’ has a
modern dictionary deﬁnition as ‘creative and courageously
original’. Village Chandlers are all very creative and
courageously original.
“The fact is, you and I as small business people are
presently forced to support the billion dollar petroleum
industry with huge tax subsidies. Oil companies are exempt
from federal taxes through special tax loop holes created
speciﬁcally for that one industry. You and I carry the extra
tax load that this unfair exemption creates. We do not have
the power to ﬁght the special interest oil lobby in Washington
to change this glaring economic inequity. We do have the
power as creative and hard working entrepreneurs to win big
in the marketplace with soy wax products. Entrepreneurship
allows us to democratize every industry.
“Consumers love to purchase clean burning soy wax
candles that support the U.S. farm economy rather than
foreign oil. If you want homeland security, support your
Main Street business. A strong economy at street level is
our most enduring national security. If you want homeland
security, then work with us to make the shift from foreign oil
to soy products grown in America’s Heartland. The petroparafﬁn wax used by the candle giants is simply the left over
residue of gasoline. Do you want your hard earned dollars to
go to the oil rich Middle East or to the fertile farmlands of
the Midwest? Who do you want to support, farmers in your
own Heartland or Global Oil Conglomerates? You can make
a very important impact on our national economy through
your own hard work in your own town as the local Village
Chandler. You have the personal power to contribute to a
very major change from nonrenewable petroleum products
to sustainable agricultural products. Now you can support
local entrepreneurs rather than huge multinational petroleum
companies.
“In the recent past, commerce was maintained by local
people that you knew as friends and neighbors. Business
used to be carried out by the local ‘butcher, baker and
candlestick maker’. Business ethics were based on personal
trust. Many corporations have lost accountability because
they are so huge and impersonal. Candle making is one
major industry that is feasible to bring back to the local level.
With our soy wax innovation and your Village Chandler
network, we show you how. As a Village Chandler, you
will make soy wax candles in your own town and sell your
quality products locally. Our goal is to bring the proﬁtable
candle business back to the main street of your town where it
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belongs. We are rekindling the long tradition of The Village
Chandler.
“’Let us provide ordinary people with the means of
doing proﬁtable and intrinsically signiﬁcant work. Our
goal is to help men and women achieve independence from
external economic control, so that they may become their
own employers, or members of a self-governing, cooperative
group working for subsistence within a local market. This
differently oriented technological progress would result in a
progressive decentralization of population, ownership of land
and means of production and political and economic power.
This new economic structure would result in a more humanly
satisfying life for more people, a greater measure of genuine
democracy.’–Aldous Huxley
“The world was not designed to be run by a handful
of mega corporations such as British Petroleum / Standard
Oil, General Motors and Time / Warner. The more diverse
an ecological system becomes, the more healthy it becomes.
The same is true for the human ecology. Human beings were
not designed to be passive corporate cogs. Human beings
were designed to be active free agents. The drive for self
reliance is in the human design DNA. Life, liberty and the
pursuit of happiness is not a political ideal, rather a genetic
code. The impulse for diversity and decentralization are
living realities. Creativity, Internet connectivity and networks
of microenterprise provide the means to achieve the human
social and economic reality humans are designed for.
Village Chandler is a model to claim this reality. The Village
Chandler model can also be applied to any other human
enterprise or endeavor.
“We are working to identify a local entrepreneur to
make soy wax candles in your hometown. Will that person in
your market area be you? Are you ready to build this exciting
business in your local community? The Village Chandler
idea has struck a very deep chord with entrepreneurs all over
the nation. Don’t hesitate to claim your Chandler opportunity
today. Where else can you ﬁnd a green business opportunity
of this quality that you can launch with a $1,000 initial
investment?” (Continued). Address: Founder, Candleworks,
Inc., 1029 Third St. S.E., Cedar Rapids, Iowa 52401. Phone:
319-363-1774.
5186. Richards, Michael. 2004. Start your own business as
a village chandler (Continued, Document part III). Cedar
Rapids, Iowa: Candleworks. 7 p. Unpublished typescript.
• Summary: (Continued): “This is not a franchise. All
Village Chandlers in each local town own and operate their
own independent candle business, and then network with
other Village Chandlers all over America for joint promotion
of soy wax products. This network will carry out national
marketing of the Village Chandler brand name to beneﬁt
you and your fellow local Chandlers. Once a year we all
gather in Cedar Rapids, Iowa for the Annual National
Village Chandler Candlebration! In your Village Chandler

business you can have fun, contribute to your community
and earn a good living. The only limits are set by your own
desire, determination, creativity and hard work. This is
an ideal business to operate as a whole family enterprise.
Children gain great practical education, self esteem and learn
responsibility when they work with their parents in a local
Village Chandler business.
“Soy wax was not developed in a well funded
University Laboratory of a high tech corporate research and
development effort. Soy wax was ﬁrst invented by one local
Village Chandler. The use of soy wax is rapidly growing
very rapidly throughout the Global candle industry. Many
consumers are now expressing a very strong preference for
soot free products made with soy wax rather than petroleum
wax. We know your Village Chandler candle products will be
of great interest to the consumers on the Main Street of your
town. With the intemet, every Village Chandler has access
to the global market. You can build a strong foundation by
producing locally and selling locally. Millions of dollars are
spent on candles within a 50 mile radius of your own home.
It is a 10 billion dollar global market.
“Sources of revenue for each local Village Chandler:
“1. sell container and votive candles in your local market
as your town’s Village Chandler.
“2. sell an expanded range of quality complementary
candles and SoySpa soaps, lotions and personal care products
made at the Cedar Rapids Central Chandlery.
“3. engage your community with a unique candle reﬁll
program. Pour soy wax into your customer’s own favorite
containers. This brings customers in again and again, and
builds a sense of community ownership and participation in
your local Village Chandler.
“4. Schedule your own Village Chandler Home Parties.
Sell candles and candle wax supplies. Everyone loves to
make their own candles. This local, hands-on participatory
party event is much more interesting than going to corporate
candle parties to buy prepackaged petroleum candles and
candle accessories imported from third-world factories.
“5. build up a lucrative personalized mail order service
to ship your Village Chandler products to friends, family and
business associates that live in other parts of the country.
We link all local Village Chandlers to our national website.
Customers type in their zip code and are directed to the
nearest Village Chandler.
“6. Make the best proﬁt by selling your soy wax
products at full retail value at county fairs, street celebrations
and craft shows. Your Village Chandler melting tank is
totally portable. It can be carried easily anywhere and plugs
in to a common household 110 electrical outlet. Customers
will line up in crowds at your booth with their curiosity
about your hands-on candle making right in front of their
eyes. This generates enthusiastic interest and immediate sales
of product.
“7. Set up fundraiser partnerships with local schools,
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4-H, YMCA, Boys and Girls Clubs, scout troops, churches,
and other organizations in your community. Candles are
something that everybody needs and loves. Soy wax candles
make the perfect fundraiser item. When people know that
the candles were made right in their own home town, this
creates tremendous enthusiasm and will make each fund
raiser much more successful. The Village Chandler in Cedar
Rapids, Iowa recently made 84,000 votive candles to be sold
internationally as a fundraiser product in the Christmas 2002
UNICEF / United Nations Catalog.
“8. Identify businesses in your local area that need
incentive, promotional and appreciation gift items for clients.
You can produce locally made candles with the corporate
logo of businesses that operate in your community. The
Village Chandler in Cedar Rapids, Iowa completed a $90,000
candle making project to provide a Holiday appreciation
gift for customers of John Deere Credit Corp. We have
created promotional candles for Procter and Gamble, Estee
Lauder, Biolage / Matrix, The Body Shop, Clairol and
Martha Stewart. There are large and small corporate accounts
such as this in your local community. Contact businesses
and industries that have an operating facility in your local
community to pursue this great opportunity. One Village
Chandler sold 100,000 candles to a multinational cosmetics
ﬁrm through a conversation with her local hair stylist.
Conversation leads to connections. Connections lead to sales.
Everyone you talk to can be a connection to a great sale.
9. Conduct classes on candle making in your local
Village Chandler store. You will generate income from class
fees and the soy wax candle making supplies you will sell
to the class participants. You can promote your candle craft
classes independently or set up an alliance with your local
community college.
“The Village Chandler Coordinating Ofﬁce in Cedar
Rapids, Iowa issues the quarterly newsletter ‘The Village
Lamplighter’ to provide you with a growing array of great
marketing ideas for your local business to apply. Our
International Village Chandler Master Website automatically
directs all product inquiries to each customers nearest local
Chandler. The budget to launch a Village Chandler business
in your home town is very reasonable:
“Village Chandler Startup Candle Making Package:
“1. A professional wax melting tank that will process 60
pounds of soy wax in each batch.
“2. Initial soy wax supply. We start each participant off
with 150 pounds of container wax and 50 pounds of votive
wax.
“With your start up package you can make candles with
a $2,000 wholesale value or $4,000 retail value. You will
earn back your initial investment with your start up package
and make a beginning proﬁt to start the growth of your
Village Chandler Enterprise.
“The most valuable part of this package is provided as
an exclusive service available only to Village Chandlers.

You will have Toll Free Access to our technical assistance
hot line as you learn the soy candle craft. This access to key
technical information from the original soy wax inventor and
our technical assistance team is crucial to get your business
up and going quickly. This will save you hundreds hours of
testing and effort. We share our twelve years of experience
with you. Those Village Chandlers that had been working to
develop a candle making business before gaining access to
this valuable expertise claim that this information service has
saved them a year or more of trial and error learning to build
a candle business. How much is a year of your time worth?
“All Village Chandlers set their own retail and wholesale
price structures; because they all design their own ﬁnal
product line and market prices vary from region to region.
Your $1,000 USD start up package provides all that you need
to get started in the candle business. With this initial package
you can create hundreds of beautiful, aromatic candles. Your
income from this Village Chandler start up package will pay
for all of this equipment and supplies and also produce a
surplus proﬁt to begin to grow your candle business.
“A $1000 USD check or credit card payment will secure
your future as a local Village Chandler today. If you want
to secure your Village Chandler opportunity today, you can
go to our website and immediately claim your future Village
Chandler business. You can go to your computer and go to:”
(Continued). Address: Founder, Candleworks, Inc., 1029
Third St. S.E., Cedar Rapids, Iowa 52401. Phone: 319-3631774.
5187. Richards, Michael. 2004. Start your own business as
a village chandler (Continued, Document part IV). Cedar
Rapids, Iowa: Candleworks. 7 p. Unpublished typescript.
• Summary: (Continued): www.soyawax.com–click on
catalog, click on high proﬁt home town opportunity, click on
add to cart, to pay $1000 USD for your melting equipment,
wax supply and technical assistance package.
“1. small melting kettle is for the start up package... can
make 500 votives each batch
“2. large melter can make 2,000 votives in each wax
batch (Add $250 to starter package).”
A photo shows Michael Richards standing beside the
two different kinds of melting kettles on a bench.
“We know of no other business where you can get
launched for so little money and yet have the opportunity to
build a very successful business venture. You can stay small
or build a very major regional business according to your
personal ﬁnancial objectives.
“You can start a free standing soy wax candle business
or add this to an existing ﬂoral shop, gift shop, craft studio or
other specialty retail store. You can also start in your home
and grow to whatever level of business success your hard
work will create.
“We provide intensive training in the methods to make
and market soy wax candles at our factory in Cedar Rapids,
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Iowa. We will provide you with the full beneﬁt of our twelve
years of experience and our expertise as the inventor of
soybean wax. Just this training alone is very valuable, yet
it is provided for a nominal $100 USD fee to all Village
Chandlers. This is a family or group fee for your Chandler
Enterprise team. If you’re interested in this exceptional
opportunity, the ﬁrst step is to schedule a visit to the Central
Chandlery in Cedar Rapids. If you are ready to become
your town’s Village Chandler contact us soon. There is no
obligation implied by participating in the training. This is
our way to show you the joys and beneﬁts of the Village
Chandler business model ﬁrst hand. It is a very satisfying
way of life to make quality products for the people you know
and love with your own hands.
“We look forward to working with you. If you want
further information on the Village Chandler opportunity,
send us an e-mail at:
“You can learn all about launching your own home
based soy wax candle business on most Saturdays from 10
am until 4 pm. Past participants in the Village Chandler
Training report to us that this training has saved them 6
months to a year of trial and error learning in soy wax candle
production. To register for this exceptional training, go to:
www.soywax.com
“click on catalog
“click on ‘A Major Business Opportunity’
“We invite you to travel to our facilities in Cedar Rapids,
Iowa / USA where the very ﬁrst soybean wax in the world
was developed.
“Sincerely,
“The Table of Twelve
“Chandler Guild Governance Group
“To participate in the Chandler Guild Virtual Village go
to:
“For more information on microenterprise collaboration
go to:” Address: Founder, Candleworks, Inc., 1029 Third St.
S.E., Cedar Rapids, Iowa 52401. Phone: 319-363-1774.
5188. BeansWax Candle Co. 2004. The most complete line
of quality soy candles available (Leaﬂet). Maple Grove,
Minnesota. 2 panels each side. Each panel: 22 x 14 cm.
• Summary: The catalog lists the many different candle
styles (7), accessories (4), and fragrances (19). Address:
P.O. Box 1151, Maple Grove, Minnesota 55311. Phone:
1-866-BEANSWAX.
5189. Almquist, Brett. 2004. Soy wax in America
(Interview). SoyaScan Notes. April 2. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Many candlemakers buy their soy wax from
Candleworks (the distributor); it is made for them to their
(Candleworks’) patented formula by Cargill. Brett makes
his own soy wax using formulas he has painstakingly
developed (with a research company) over 2½-3 years. The

key variables are the level of hydrogenation of the oil (one or
more levels) and the hardeners. He buys all the ingredients /
raw components (such as hydrogenated soy oil, fragrances,
etc.) and blends them himself. The most difﬁcult type of
candle to make with soy wax is pillar candles–which are
his forte. Research has shown that pillar candles made from
his soy wax formula are of better quality than those made
from Candleworks’ soy wax. He does not plan to patent his
formula “since a patent is only as good as the enforcement
you give it.” When you patent a formula, you give away
most or all of your secrets; it becomes public knowledge.
Two years ago, the National Candle Association
commissioned a burn test of different types of candle
waxes. They compared pure parafﬁn, pure beeswax, and
6-8 vegetable wax formulas. They made a 3- by 3-inch
pillar, unscented, with the same wick in all. They measured
diameter of the melt pool, rate of consumption, etc.–nothing
about soot. The results showed that his candles burned the
best, better than even parafﬁn and bee’s wax.
He does not want to sell the wax for two reasons: (1)
He does not want to start competing with himself; (2) You
can’t make any money selling wax–in part because the price
of soybeans is at a 15-year high. His candles now cost about
10% more than parafﬁn candles. Most of the hydrogenated
soy oil in America is made by ADM (his source) and Cargill.
Some candle makers use straight hydrogenated soybean oil
in their candles; it will work, but the quality of the candles in
mediocre.
Candleworks sells most of its oil in liquid form in large
quantities–such as tankerloads (40,000 lbs). But most smaller
and medium-sized candlemakers can’t handle or buy liquid
wax. They buy it in solid form, pelleted or spray dried.
Brett is not sure who the largest manufacturers of soy
wax candles are. He thinks his company is in the top three.
He has the most diverse product line and the most unique,
upscale look. Colonial is a 95 year old company that sells
mostly parafﬁn candles, but also sells “soy blends” which
contain more than 50% parafﬁn. Hannas in Fayetteville,
Arkansas, is very large, but they make much more besides
candles–such as soaps, and they pour their soy wax in frosted
glass so that defects on the surface aren’t visible. Hannas
is not one of the biggest makers of parafﬁn candles; they
focus on lower-cost candles–as for Walmart. lotions, bath
salts, etc. They cannot do pillars, Their soy votives are very
soft (2 oz), so it is hard to ship them. Yankee is another big
candle company, but they don’t so much soy. One company
that frustrates Brett is Bean Pod (Iowa). They trademarked
a name very similar to his and they use the same typeface.
Candleworks is surely one of the largest, if not the largest,
maker of bulk soy wax. But he has never seen Candleworks
at gift shows.
Brett does not know which company made the ﬁrst soy
candles–at least 90% soy. Address: Founder and president,
BeansWax Candle Co., P.O. Box 1151, Maple Grove,
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Minnesota 55311. Phone: 1-866-BEANSWAX.
5190. Craig, Del. 2004. Soy waxes for candles sold
by Cargill, Inc. (Interview). SoyaScan Notes. May 21.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: There are no regulations concerning what can
be called a “soy candle” or “vegetable based candle” etc.
This is not an issue from Del’s viewpoint if people call a
candle a “soy candle” even if it contains relatively little soy
wax. But for some companies selling “soy candles” he can
see how it would be an issue. Cargill’s focus is developing
better vegetable-based candle waxes (mostly soy) and
helping candlemakers develop better candles. Cargill uses
the full gamut of available triglycerides to develop their
blends. The key is to develop the best functionality for the
customer.
Cargill advertises that (compared with parafﬁn candles)
their NatureWax blends are dramatically cleaner burning, and
they can hold much higher levels of fragrances / fragrance
loads. Cargill soy wax candles have better “scent throw”
than parafﬁn candles–both cold and warm–because they can
hold more fragrances without weeping out like they do in the
parafﬁn candles. This has to do with things like molecular
structure, clarity, etc.
In positioning their brand, Cargill wants to lead with
performance, not with the “green effect” or ideology (i.e. it’s
“environmentally friendly,” and contains less petroleum).
Nevertheless, Cargill believes that ideology is very
important. “Cleaner burning” is both a performance and an
environmental issue. The higher percentage of vegetablebased waxes a candle maker uses, the steeper they are going
to get up that cleaner burning curve.
Concerning the price of wax: Cargill can produce soy
wax that sells for the same price as parafﬁn wax as long as
the two waxes have the same functionality. But how they
get the wax is very different. Cargill starts with oilseeds,
extracts the oil, then processes it. Parafﬁn is a co-product
or by-product of the manufacture of lubricating oils–and
only lubricating oils (such as the motor oil used in typical
cars). Crude oils from different sources contain different
levels of wax, sulfur, etc. The big auto makers in Detroit,
Michigan, have successfully pushed the petroleum reﬁners
to make better and better lubricating oils. In the process, they
have learned how to further process parafﬁn by cracking to
make it into lubricating oils. This has taken about 1.2 billion
pounds of parafﬁn production capacity out of the domestic
U.S. market. With a shrinking supply of parafﬁn, the price
has gone up.
Moreover, there is a wide variety of petroleum
parafﬁns; multiple fractions taken at multiple melt points
off the fractional distillation process. Generally, the higher
the melt point the higher the price of the parafﬁn fraction,
but other factors are also considered–From the high-end
microcrystalline waxes (used in various products for their

high melt points and plasticity, etc.).
In addition, their are now some major suppliers of
vegetable-based waxes–such as Cargill, plus IGI, Honeywell,
Strahl-Pitch (about 100 years old), etc.–who have scaled up
their operations so they can beneﬁt from the economies of
large scale production. They can put together teams to learn
the market, develop better products for the market, and serve
as a resource to this candle industry.
Cargill was a pioneer in the soy wax ﬁeld–It was “the
ﬁrst U.S. soy processor to manufacture from raw materials
a vegetable-based or soy-based wax to be used in the candle
industry.” Cargill’s knowledge of lipid chemistry has been
very helpful in developing better waxes. Cargill began to sell
vegetable-based waxes to the candle industry about 4-5 years
ago, but Cargill now has competitors, which probably serve
120 different industry segments.
I mention Michael Richards. Del says: “Now be careful.
Certainly Michael Richards was initially a customer who
came to us and asked us for our help, and yes we helped him.
Cargill is all about customers. When a customer comes to us
and asks us to help them, that’s what drives our business.”
Cargill had already started “looking at” vegetable-based
waxes before Michael Richards arrived.
Today, most of Cargill’s NatureWax (90%) ends up in
candles. Cargill is exploring other applications.
Soy candles burn slightly longer than those made with
parafﬁn, provided that the wick is sized correctly. Address:
Product line manager, NatureWax brand, Cargill NatureWax,
P.O. Box 2696, Wichita, Kansas 67201. Phone: 877-7270696.
5191. Reese, Meghan A.T.B. 2004. Soy wax kindles cleaner
candles: At home. USA Today. May 21. p. D1. Life section.
• Summary: “Soy is adding fuel to the ﬁre of the candle
trend because it’s safer and cleaner.” Candles made from
parafﬁn, a by-product of petroleum, “release black soot and
carcinogens when burned,” according to John Nicolaisen
[Jon Nicholaisen], president Soy Basics, which began
making “soy candles” 3 years ago. “Soy wax is cleanburning and biodegradable making the candles not only
healthier but eco-friendly. Soy candles burn longer than those
made with parafﬁn. They won’t burn a hole in your wallet;
prices are comparable to parafﬁn.” A photo shows 2 parafﬁnfree soy candles in glass containers
Note 1. Talk with Del Craig of Cargill NatureWax. 2004.
May 21. This kind of statement about carcinogens really
hurts Cargill’s movement into the soy candle industry and
their development of better candle products. The people at
the National Candle Association just turn bright red when
they read that statement about carcinogens. The makers of
parafﬁn candles have a lot at stake until all of their parafﬁn
candles are replaced by vegetable-based candles. Why scare
somebody into buying a candle? The soy candle industry
must be responsible in educating consumers.
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Note 1. Studies have shown the type and amount of soot
and aromatics that result when candles made of different
wax blends are burned. Some by-products of soot (benzene,
polycyclic aromatic hydrocarbons and methyl ethyl ketone
are suspected carcinogens. Source: David Krause–Florida
Dept. of Health).
5192. Stubby, Brenda. 2004. Soy waxes for candles sold
by Cargill, Inc. (Interview). SoyaScan Notes. May 21.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Cargill’s brand name / registered trademark for
vegetable-based waxes is NatureWax. These never contain
any petroleum products. Most are made from soybeans, and
those are generally referred to as “soy waxes.”
Cargill makes and sells three basic types: Container wax,
pillar wax, and votive wax. There are three types of container
wax (but only one type each of pillar and votive wax): C-1
is a vegetable blend (mostly soy) with other plants; it was
introduced about 5 years ago. C-2 is an improved 100% soy
wax (largely outdated). C-3 is the latest all-soy container
wax, introduced in Feb. 2004.
In Wichita, Kansas, where Cargill NatureWax is located,
there is a soybean crushing plant, a vegetable oil reﬁnery,
and the plant that manufactures NatureWax, which is sold
in two forms and quantities: Flakes in 50-lb boxes and bulk
in tankers. These products are also made in Charlotte, North
Carolina, and Sidney, Ohio.
Note: Brenda’s surname is pronounced STEW-bee.
Address: Sales Coordinator, Cargill, Wichita, Kansas. Phone:
877-727-0696.
5193. Richards, Michael. 2004. Life and work with candles.
Part I. From birth to 1970 (Interview). SoyaScan Notes. May
24 to June 20. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Note: In early 2010, Michael Richards wrote a
memoir on his personal computer titled Roads I’ve Traveled:
A Memoir. If there are any differences in sequence or fact
between this version and that, then that one should be
considered the more accurate of the two. As we were making
ﬁnal corrections on this version in Nov. 2017, Michael was
called away by a family medical emergency involving one
of his sons, and he was unable to answer my remaining
questions.
Michael Richards was born on 5 Feb. 1950 in Creston,
Union County, Iowa. The 2nd of 6 children (3 boys and 3
girls), he was the son of Thomas Steven Richards (real estate
appraiser) and Garland Marie Mullin (full time housewife
/ homemaker). Creston, the county seat, had a population
of 8,000 in the southwestern corner of Iowa. His paternal
grandparents were Homer and Flora Richards; Homer was
a farmer. His maternal grandparents were Grace and James
Mullin. Michael and all of his brothers would spend every
summer doing what Iowa kids do–”walking the beans”

(walking along rows of soybeans and pulling out weeds
or volunteer corn by hand) and haying–lifting bales of hay
(using hay hooks) onto a trailer, taking them into the barn,
and storing them for winter feed. He earned money each
summer working on his grandfather’s farm and on some
other farms. Michael’s maternal grandfather, Grandpa Jim
(who also lived in Creston), was also a farmer but he was
also probably the best-known farm broker (he sold farms)
in that part of Iowa. Grandpa Jim had a huge impact on
Michael, and on why he is doing what he is now doing–in
both helping others who are suffering and in running a
business. When Michael was 5 years old and in kindergarten,
he began skipping school because he found it boring.
Grandpa Jim always encouraged Michael to be inventive,
and to think his own thoughts; he recognized that the young
boy was intelligent but not normal. When he’d ﬁnd Michael
down at the lake when he should have been in school, Jim
would tell Michael to ride along with him for the day; they
would go do some business. They would drive all over
southwest Iowa, booking farms to sell. When a farm family
got turned down by the bank, he arranged ﬁnancing for
them independently. So he was loved by farmers and hated
by bankers. When Michael was growing up, Grandpa Jim
usually had 2-3 extra people living in his home–people who
were indigent or had lost there farms, etc. Most of these were
distant relatives, but some were not. Grandpa Jim was known
as a man who was always ready to extend a helping hand.
Michael recalls going to his bedside several days before
he died and thanking him sincerely. He replied: “What are
you thanking me for? I never gave you anything.” Michael
said, “You taught me how to live.” He was a very emotional
Irishman who never had any trouble showing emotion;
tears came to his eyes and he said “Well, thank you,” to his
grandson. It was a very special moment. When grandpa Jim
died, he left an estate of only $3,200. The church was ﬁlled
and overﬂowing with people that he had known and assisted
throughout his life.
Michael was raised a Catholic, but he hasn’t been in a
church since he was 14. Michael’s father became a real estate
appraiser (with expertise in farm land and eminent domain)
and did a sort of apprenticeship with Grandpa Jim. His
father was then hired by the federal government (during the
years when Michael was age 5 to 12) to be a condemnation
appraiser, to go and acquire farmland for public use under
eminent domain–the right of a government to take private
property for public use. This job required that the family
move every 2-3 years, mainly in the Midwest–Indiana,
Minnesota, North Dakota, Nebraska, Iowa, and Colorado.
Looking back, Michael feels this unsettled childhood was
both a huge disadvantage and an advantage–because he had
a longing to put down roots in one place (which was satisﬁed
each summer when he returned to Grandpa Jim’s farm in
Iowa). Michael’s father was a very independent thinker;
he was not a bureaucrat by nature. So when Michael was
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age 12, his father decided to leave that work, “switch to the
other side of the fence,” and return to Iowa. He became an
independent appraisal consultant for the farmers; he would
battle in court to get them a higher price–as they were
losing their farms to eminent domain. There was much less
ﬁnancial security in this new life. The family lived decently,
but there was never any extra money.
First marriage: Michael married Susan Marie Hayes on
27 Sept. 1968 in Creston, Iowa. Born on 25 Feb. 1952 in
Creston, Iowa, Susan was the daughter of Ralph and Annas
Hayes. In 1969, when Michael was age 18, he became a
teen-age dad; he and his ﬁrst wife had two children, both
born in Des Moines, Iowa at Mercy Hospital. Their ﬁrst son,
Michael Anthony Richards was born on 12 March 1969.
Benjamin Michael Richards was born on 3 June 1970.
Michael worked as a letter carrier for the U.S. Postal
Service, and he went to college at night at Drake University
in Des Moines–mainly because the post ofﬁce where he
worked was 1 block away. He studied mostly sociology and
education–no business. Then a notice appeared on the post
ofﬁce bulletin board that letter carriers were being recruited
in the Denver, Colorado, suburbs. While growing up and
moving around with his father, in 1964 Michael had attended
a Jesuit Catholic high school named Regis High School,
which is on the campus of Regis College [founded in 1877].
These years at Regis High were a real highlight of Michael’s
youth; he loved it. It was a very intense (8 a.m. to 5 p.m.),
rigorous classical education, studying Greek, Latin, etc. That
high school probably had the level of education of many
4-year liberal arts colleges. So in 1968 he and his wife and
2 kids moved to Denver and got a job with the postal ofﬁce.
He carried mail during the day, and attended Regis College
at night–starting the fall semester of 1968.
But before too long, because he had low seniority at
that post ofﬁce, he was laid off. So his wife and young kids
returned home to live with his mother (who had previously
separated from his father) in a suburb of Des Moines, Iowa.
Michael lived on the streets for about 3 months while he
was ﬁnishing that winter semester at Regis College. This
was Michael’s personal introduction to homelessness. He
was lucky in being able to blend in, but he was often hungry.
Soon he ﬁgured out how to get into all the dorms where
he could take showers. He slept for a while in an old car.
So on very cold nights he would go to the Regis College
student center, where he knew the walking route of the night
watchman. Michael would climb behind a couch as the
watchman passed and locked up. When he was clearly gone,
Michael would climb back out and sleep overnight on the
couch. After ﬁnishing that semester in May 1969, Michael
had a total of about 3½ years of college credits–plus the
direct experience of being homeless and hungry, down and
out in America. (Continued). Address: Founder and owner,
Candleworks, Inc., 1029 Third St. S.E., Cedar Rapids, Iowa
52401. Phone: 319-363-1774.

5194. Richards, Michael. 2004. Life and work with candles.
Part II. From 1970 return to Iowa and marriage to Lynette
(Interview). SoyaScan Notes. May 24 to June 20. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Continued: Michael returned to Iowa, where
he was united with his wife, Susan Hayes, and two children.
Soon he and his wife acquired a separate home in Des
Moines, Iowa, near Drake University–2-3 miles from his
mother’s home. He and his wife worked as counselors and
attendants a traditional state hospital for developmentally
disabled children in the small town of Woodward, about
20 miles west of their home in Des Moines. In Sept. 1970,
after 6 months of searching, Michael found a better-paying
job (with full beneﬁts) at with the Des Moines Community
School District. Because of his good interview (even though
he had not ﬁnished his college degree), he was hired as
Director of Community Education at the start of the new
school year. This was a special project of the school district;
they discontinued it after 2 years. Michael went directly from
that job to Education Director for Planned Parenthood of
Iowa; it provided a decent income and full beneﬁts. Michael
had always lived very simply, but at that point he purchased
5 acres of land (both wooded and farmland, adjacent to the
Raccoon River) 20 miles west of Des Moines. He wanted
his sons to be able to run free in the woods and grow up
out in the country. Michael rented the farmland (for several
hundred dollars) to a young truck farmer, Jerry Perkins who
is now Farm Editor for the Des Moines Register.
While working for Planned Parenthood, after hours,
Michael began acquiring (on a real estate contract) and
restoring houses in a ghetto area of Des Moines. By
upgrading the properties, he added to their value. He got 4-5
families started in their own homes by letting them purchase
the houses without any down-payment.
One day in Sept. 1974 Susan Hayes told Michael that
she was not ready for parenthood; they were divorced. The
divorce was ﬁnalized in 1974 in the Dallas County, Iowa,
courthouse. So at age 24 Michael found himself a single
parent with custody of his two sons–Ben (age 3) and Michael
(age 4).
In 1977 (3 years later) Michael decided to take off for
one year to travel in Latin America with his two sons, ages
7 and 8. So he sold everything–his 5 acres on the Raccoon
River and the 5 houses that he had in Des Moines–and used
that little nest egg of $6,000 to $8,000 to pay for the trip.
Leaving in July 1977, he went with a group of 11 people
from Des Moines who traveled in two 4-weel-drive Toyota
Land Cruisers, each with a trailer to carry provisions.
One of the people on the expedition was Lynette Lee
Nebergall, whom Michael had not previously met. Both
Michael and Lynette are native Iowans; they both grew up in
Iowa, he in a very small town and she on a farm. But while
he was a letter carrier in Des Moines, he used to deliver
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her mail. After she graduated from Drake University with
an education degree, she was a student teacher at a small
elementary school in a suburb of Des Moines; some of her
students were Michael’s younger sisters.
The expedition traveled off the beaten / tourist track.
They visited many villages, slept in tents each night, and
often cooked their own food. After traveling through all the
countries of Central America, the expedition broke up in
Panama and the organizer headed back with the 2 vehicles.
By this time Michael and Lynette had become close.
So they reduced their possessions to what each of them
could carry in a backpack, then they continued south
through Colombia, Ecuador, and Peru–getting free rides
with collectivos from local villages. At Machu Picchu, near
Cuzco, Peru, the former center of Incan empire, above 7,700
feet in the Andes, they were married in a simple ceremony
on 6 Jan. 1978. Some family and friends were present–
including Lynette’s mother and father, Iowa farmers who had
never been out of the United States, and her brother, Owen
Nebergall.
Lynette was born on 7 Aug. 1950 in Cedar Rapids, Iowa
(in St. Luke’s Hospital). She was the eldest of two children
of Max Nebergall (born 22 Dec. 1919 in rural Cedar County
in at home birth) and Ruth Owen (born 26 Nov. 1919, also
in rural Cedar County at home). Lynette’s younger brother,
Owen Nebergall, was born on 19 Aug. 1954 in Cedar Rapids,
Iowa (in St. Luke’s Hospital).
As aside about Owen Nebergall: He farmed in Cedar
County, Iowa with his father, Max. Soybeans were one of
their crops. Owen then started a small candle factory in the
machine shed of his barn using the soy wax developed by
his brother-in-law, Michael Richards. Owen brought in a
partner who had major investment capital from selling his
dried soy milk coffee creamer to one of the largest national
dairy companies; Dean Foods of Chicago Illinois. After
Owen passed away in 2001 from a heart attack at age of 46.
His investor then grew this soy candle business into one the
larger companies that produced only soy candles; Soy Basics
and Beanpod Candles Inc. Soy Basics was sold to Johnson’s
Wax for a large sum.
Lynette had been raised as a Methodist, and a Methodist
minister from Iowa conducted the service. It was beautiful.
Afterwards, the whole party ﬂew back to Iowa.
Lynette returned to her teaching job and contract in
Cedar Rapids. Within one week, Michael had landed a job as
a youth counselor at the county juvenile justice / detention
facility. But this facility at the time was a hub of interesting
people and Michael’s connection with them have lasted until
the present. The staff was a very dedicated, idealistic group
of young adults. Yet even though they were in a correctional
facility they had the basic attitude that “every human is
worth saving.” It was kind of like a family. One of the staff,
Virgil, who was hired as just a standard youth counselor,
instituted a very effective visual art therapy program. Virgil

had a long-term interest in the work of the regional artists
Grant Wood, John Steuart Curry, and Thomas Hart Benton.
Even though he was in Iowa some 40 years after they were,
he had purchased property in Stone City, Iowa–which was 20
miles outside of Cedar Rapids. Virgil had difﬁculty with his
car one day and Michael gave him a ride home. He dropped
Virgil off at his home then drove to the top of a nearby hill.
At the top Grant Woods’ painting titled “Stone City” you can
see the outline of a very large stone house. Michael was now
driving up a lane lined with cedar trees towards this same
house. It looked like a painting itself, with a 100 year old
stone house tucked back in the hills and trees.
Michael walked up to the door and talked to the owners,
who said they were going to put the house and property up
for sale the next day. Before a “For Sale” sign even went
up, Michael brought Lynette to see the house. They had
only been back 2-3 months from having spent the last year
wandering around Central and South America–and from
getting married. “So we went from one beautiful stone
structure on a hillside [Machu Picchu] to another.” Michael,
who has been studying the “Arts and Crafts movement” in
the USA said, “This could be our Roycroft”–for it had been
an artists colony in 1932-1933. We were both 28 years old.
We went home to Cedar Rapids. Usually if someone tells
me that something is impossible, I try to ﬁnd out a way to
accomplish it.” The owner said he needed $25,000 as a down
payment. Michael had three houses he was restoring in Des
Moines, Iowa; he sold them and was able to generate about
$12,500. Lynette’s father, who was a fairly well established
Iowa farmer with 800 acres, went to see the stone house.
He had a real appreciation for historic places and preserving
them. So he agreed to co-sign for the rest of the down
payment. They named it “The Inn at Stone City.”
In 1970-71 Michael worked hard (as a letter carrier
for the U.S. Postal Service) and lived in poverty–in Iowa
and Colorado. But he and his two boys had good medical
insurance.
Even though Michael and his family did all they could
to extend assistance to his ﬁrst wife, she eventually became
an alcoholic, drank two bottles of vodka on her birthday, and
in 1999 died in Los Angeles at age 39. He was notiﬁed by
his eldest son, Ben, who had sold a screen play to Warner
Brothers and had assisted her with getting decent housing. At
that time she had two additional children after their divorce–
Solomon M. Richards (born 28 June 1978) and Mel R.
Richards (born 6 Jan. 1983). The day she died, Michael ﬂew
out, gathered them in, and took them home with him–without
contacting any authorities. So he has never had legal custody
of those two children, but nobody has ever asked any
questions. All four sons have always taken a very positive
attitude about their mother. They are thankful for what she
provided.
In 1978 Michael met Lynette, who is still his wife and
has absolutely been the real mother of all four children.
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“My present spouse Lynette and myself have raised my
deceased wife’s other two sons since her death as our own
sons.” Michael and Lynette have never had children. In
2017 they were both age 67. Address: Founder and owner,
Candleworks, Inc., 1029 Third St. S.E., Cedar Rapids, Iowa
52401. Phone: 319-363-1774.
5195. Richards, Michael. 2004. Life and work with candles.
Part III (Interview). SoyaScan Notes. May 24. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Continued: Lynette, Michael’s wife, had been
managing a Body Shop store in New York City. That store
had a work project in which the employees did volunteer
work in a soup kitchen. In about Aug/Sept. 1991 Michael
proposed the idea that, instead of just a symbolic gesture
like that, they could deﬁne a product that they could actually
employ people from the soup kitchen to make–candles.
In 1976 Anita Roddick founded The Body Shop, which
she slowly built into a world-famous, cutting-edge leader
in the ﬁelds of personal care, social responsibility, and new
product development. In 1991 The Body Shop was new
to the United States (where it had only 3 stores), it had
a relatively small management team, and they agreed to
let Michael try his idea; Body Shop stores would buy the
candles.
Michael, who was managing a nearby restaurant at the
time, ordered beeswax sheets and wicks, invited a small
number of people from the soup kitchen to come to the
apartment where he, Lynette, and their four kids lived, and
on the kitchen table they began to “roll candles.”
In Nov. 1991 The Candle Project shipped its ﬁrst
candles, made entirely of beeswax, to The Body Shop store
in New York–where Michael’s wife worked. Soon they
acquired several additional customers, including a mail order
catalog company named Tweeds (in New Jersey). In about
mid-1992, as a result of a mysterious ﬁre in the restaurant
that Michael managed, he lost his job. Now he decided to
devote all of his working time and energy to the Candle
Project.
In 1993 Michael and Lynette returned to Iowa, where
they incorporated Candleworks, Inc.–which replaced The
Candle Project and Candle in the Window. Once they
became a corporate entity they began to keep records–both
business / tax records and company history, including
contractual and legal documents.
Parafﬁn-free candles and aromatherapy: The origin of
aromatherapy is often traced back to a French physician. He
did research on the effect of different essential oils (plant
essences) on human emotions and moods. Essential oils,
which are very volatile and fragrant, have long been used in
perfumes and colognes. Most come from plants or ﬂowers
like lavender, mint, rosemary, cinnamon. Different essential
oils and their fragrances have different effects. Some, for
example, are believed to revive one who is feeling tired

or exhausted. Others can relax one who is under pressure
/ stress. Still others can bring mental clarity to one who is
feeling confused, scatterbrained, or unclear. The idea began
to catch on in the USA and Western Europe in the 1980s and
1990s. The main pioneer in U.S. aromatherapy industry was
Aura Cacia in Weaverville, California. In 1981 they began
to sell essential oils (natural extracts of fragrant plants) for
aromatherapy. In 1994 Aura Cacia was acquired by Frontier
Cooperative Herbs in the town of Norway, Iowa–located
only 18 miles from Michael’s candle plant. They would soon
enter Michael’s life.
A major reason for the initial demand for parafﬁn-free
candles was aromatherapy. There was a shift in people’s
perception of a candle from just a decorative source of soft
light to something that was releasing a therapeutic property.
Prior to 1994 Michael had never added fragrances to the
candles he made; however beeswax has its own fragrance.
Candleworks was the sole supplier of beeswax candles
for The Body Shop during the years 1992 to 1994. The Body
Shop had a policy that discouraged the use of petroleum
products.
In 1994 The Body Shop decided to launch a line of
candles with two completely new characteristics: (1) They
would be made from only parafﬁn-free waxes, and (2) They
would contain aromatherapy fragrances. They sent out a
formal letter to the world’s largest candle manufacturers
(which made parafﬁn candles) challenging any company
to develop a parafﬁn-free wax containing aromatherapy
fragrances, and to submit samples and cost bids. They didn’t
bother to send the letter to Candleworks (their only supplier
of candles {rolled beeswax}, but still a tiny cottage industry),
because they didn’t think Candleworks could meet the
challenge and solve such a difﬁcult pair of problems.
In December 1994 Candleworks decided to enter this
competition. At this time, Michael realized that winning
this contract represented not only his company’s future,
but its very survival–since Candleworks had decided that
continuing a beeswax candle line was too expensive. From
The Body Shop he obtained a list of some of the essential
oils that have fragrances that are reputed to be “reviving” and
some that are said to be “relaxing.” But Michael had to select
the best essential oils and work out the best proportions of
each and the total amount to be used in each candle. Night
after night, Michael worked at home until 3 or 4 o’clock
in the morning, developing parafﬁn-free wax blends and
formulating blends of essential oils for aromatherapy–even
though he was totally unschooled and inexperienced in both
ﬁelds. He went to nearby Aura Cacia (owned by Frontier
Cooperative Herbs) to request test samples of their pure
essential oils; they kindly agreed to supply him with 1820 different oils–free of charge. After several months of
R&D and sample submission, and evaluation by The Body
Shop USA management team, The Body Shop corporate
headquarters notiﬁed Michael in Iowa City that his parafﬁn-
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free wax formula had won the competition–beating out
several of the largest candle makers in the world! He had
just made two of the biggest and most important changes
in candle manufacturing in more than 100 years. Michael
“had worked for many years as a solo entrepreneur, with no
assistance from universities, government, or farm commodity
boards. He research was totally self-motivated and selffunded. As is often the case with innovation in an industry,
the solo entrepreneur produced what large corporations
failed to.” Actually, many of the larger companies probably
paid little attention to the competition; they were committed
to parafﬁn candles and could see no reason to change–
even though they were skilled in blending essential oils.
Major changes in a ﬁeld often come from outsiders in an
established ﬁeld–from the “little guys.” Continued. Address:
Founder and owner, Candleworks, Inc., 1029 Third St. S.E.,
Cedar Rapids, Iowa 52401. Phone: 319-363-1774.
5196. Richards, Michael. 2004. Life and work with candles.
Part IV (Interview). SoyaScan Notes. May 24. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Continued: They used pure essential oils only,
with no synthetic fragrances.
In August 1995, The Body Shop issued their ﬁrst
purchase order to Candleworks (Iowa City) for 60,000
parafﬁn-free aromatherapy candles–half “reviving” and half
“relaxing”–to be delivered by Oct. 31 (in about 30 days).
When the fax came in from England, it was a joyous day,
but it looked like a huge order. Candleworks thus entered the
commercial market with the new product it had created, and
without the limitation of an exclusive agreement.
But where and how would Michael make so many the
candles? He and his wife his two younger kids at this time
were living in a cabin / house (like a small, simple vacation
cabin, with an open loft for sleeping) right on the Iowa
River. The landlord from whom Michael rented the cabin
operated a bulldozer and owned an excavation company.
About 100 yards from the cabin was an abandoned one-story
house, also very near the river. Its 1,200 square feet of ﬂoor
(30 x 40 feet) were covered with about 2 feet of mud, left
from the terrible Midwestern ﬂoods of 1993. Around this
abandoned building was a plot of land, overgrown with 12foot tall weeds. One day Michael found the landlord there
with his bulldozer ready to knock down the house. Michael
shouted “Wait!” The man explained that he planned to knock
down the house so he could rent the spot by the river where
someone could put a camper or mobile home–for $100 a
month. Michael happened to have a $100 bill in his pocket,
which he offered to the landlord who stopped his demolition.
Michael and 3 homeless guys got machetes and cleared
the land. They then scooped and hauled the mud out of the
house and turned it into a simple candle factory! (1) First
order was from The Body Shop In that house, with the same
3 homeless guys as employees research? Production? Who

in the upscale Body Shops could have imagined where their
aromatherapy had come from?
As Michael and his homeless employees prepared
to make the 60,000 candles, he suspended judgment on
the efﬁcacy of aromatherapy–neither believing in it nor
disbelieving. Nor did he see reason to talk to the workers
about aromatherapy. So it was a “blind” experiment.
Michael “was there to create work for people.” To simplify
production, they made “reviving” candles in rounded thick
blue glass containers for one week, then “relaxing” candles
in red glass containers the next, alternating until done. After
two weeks, one of the workers who had been homeless
for about 10 years asked Michael, “Why does everybody
in this room act so different when we’re doing blue from
when we’re doing red?” After he said that, Michael–who
had been preoccupied just trying to get the 60,000 candles
ﬁnished on time–started observing. He noticed that during
the weeks when they were making the “relaxing” candles
in red containers, the workers were “intent, very focused on
their work, and very quiet.” By contrast, when they made
the “reviving” candles in blue, they were “very animated,
singing, laughing, talking. They were just as productive both
weeks, but there was a complete difference in the atmosphere
and behavior in the room.” It made Michael a believer in the
effects of essential oils, but he is quick to add that the market
today is full of “aromatherapy” products that do not use
essential oils.
Michael tells this story: Once a fortune teller drew a
drew his Tarot card from her deck. “Oh, don’t even look,”
he said. It’s The Fool card.” She was astonished, and held up
the card. “That’s just the way I live my life,” he responded.
“So what else could you pick. I think every child is born in
that pure state of The Fool. But by the time we are 6 or 7,
it gets educated out of us. But somehow I just rejected that,
even when I was a kid. My maternal grandfather understood
it. One of the things that fascinated me most as a little child
was to take a word and just consider it–for hours. It would
reveal things to me, and it led me into a contemplation. It
was one of my favorite things to do as a little kid. One of the
ways I’m able to be this way even now is that I’m not fully
socialized.”
The ﬁrst candles manufactured by Candleworks from
parafﬁn-free materials were made from a blend of sweet
almond oil, carnauba wax (a natural wax from the carnauba
palm tree), and beeswax.
Within a year he had eliminated the beeswax.
As far as we (Michael, Aura Cacia, and The Body Shop)
know, this was the world’s ﬁrst aromatherapy candle, and the
world’s ﬁrst parafﬁn-free candle–not including candles made
with beeswax.
On 29 Sept. 1995 The Icon, a local Iowa City
newspaper, published a long article (p. 6) about the
Candleworks’ parafﬁn-free wax innovation. The Body
Shop’s ﬁrst purchase of 60,000 candles was big news in a
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small town for a tiny company.
But the article had an unintended consequence.
Many Aura Cacia staff members lived in Iowa City.
Some of them read the Icon article and came to ask Michael
if he could make a similar aromatherapy candle for them,
adding their own essential oils to his parafﬁn-free wax and
ﬁlling the mixture into small votive glass containers. He
said he could. So in late 1995 Aura Cacia decided to launch
an aromatherapy candle line. Aura Cacia ordered the glass
containers and Candleworks made the candles. But the
glass was faulty and cracked; Aura Cacia had to do a 10,000
unit recall. That was the end of Aura Cacia’s interest in
aromatherapy candles. But many other companies worldwide
started to copy The Body Shop’s unique aromatherapy
candle. Aromatherapy purists say the best way to enjoy
aromatherapy fragrances is to put several drops of pure
essential oil into a shallow ceramic dish (about 1½ to 2
inches in diameter) which forms the top of an “aroma pot” or
“amphora pot” that stands about 6 inches high. In one side is
an opening, into which one can slip a tiny candle, or tea light,
to heat the oil gently for 1-2 hours, as the volatile fragrances
ﬁll the air. But the mass market uses aromatherapy candles.
In the early years Michael used the term “vegetable
candle” or “parafﬁn-free candle” rather than “soy candle.” In
September 1997, at a small valued-added conference at Iowa
State University, he had a poster that said “soy wax candles.”
He was always more focused on the wax than on the candles.
Continued. Address: Founder and owner, Candleworks, Inc.,
1029 Third St. S.E., Cedar Rapids, Iowa 52401. Phone: 319363-1774.
5197. Richards, Michael. 2004. Life and work with candles:
Part V. Preparing for Cargill (Interview). SoyaScan Notes.
May 24. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: In about 1998 Michael proposed to his mentor,
Herb Wilson, that they ﬁle a patent on their process for
making candles using vegetable waxes. He discouraged
Michael from it and said he would not pay for it–since that
would reveal the process to all competitors, invite legal
problems, and require an expensive defense of the patent.
A patent is only good to the extent that it can be enforced
legally.
Before Michael and Cargill met, Cargill had conducted
some R&D for the Prang Soybean Crayon wax, but they had
done absolutely nothing with candles. The Iowa Soybean
Board has documented the fact, and it is well established,
that Michael had sold soy candles (made from about 30%
liquid soybean oil and 70% beeswax) nationally, including in
nationwide chains, before Purdue Univ. (Indiana) announced
the idea of making candles from soybean oil. Purdue was
issued a patent on their process, which called for mixing
soybean oil with petroleum waxes (esp. parafﬁn).
It was at this stage that Michael contacted Cargill;

he wanted to replace his liquid soybean oil with solid
(hydrogenated) soybean oil so he could decrease the
percentage of expensive beeswax. So in about 1996-97 he
began as a Cargill customer, ordering hydrogenated soybean
oil from their plant in Sioux City, Iowa (plant manager Jody
House). About 6 months after he started to buy vegetable
wax from Cargill, Michael found a second source in ADM.
On 10 Sept. 1999 Archer Daniels Midland Co. (ADM)
invited Michael to their headquarters in Decatur, Illinois.
Michael was now ordering stock edible hydrogenated
soybean oil in 55 gallon barrels from both Cargill and
ADM–to compare them. Each purchase was about $25,000
to $30,000–but they knew he was more than a hobbyist.
ADM said they felt there was long-term commercial
opportunity here, and they wanted to discuss it. On Sept.
10 Michael and ADM signed a conﬁdentiality agreement
titled “The secrecy agreement.” However, in that meeting,
ADM did not provide Michael with any information. At
the time Michael was working on paper coating wax with
ADM so, in the margin of the agreement, they widened the
scope to include “all parafﬁn wax replacements.” Michael
already had another conﬁdentiality agreement with a paper
coating company that serves the fast-food industry. Nothing
ever came of this agreement with ADM, however it was
signiﬁcant in the larger picture. To this hydrogenated oil,
Michael added other vegetable fatty acids to make a candle
wax. After Michael had been Cargill’s regular customer for
about a year (they knew he was using it to make candles,
but nothing more), they began getting calls from established
candle makers and they realized that a new market was
emerging for candles made from plant-based waxes. So they
contacted Michael. But before they did, Michael had met
with Zarley Sease, a law ﬁrm in Des Moines, Iowa, that does
all the patent and intellectual property work for Pioneer HiBred International. In the fall of 1999, at their request and
as a ﬁrst step, he provided them with written documentation
(timeline, history, description, documents) of developments
related to candles during the previous 7-8 years leading up to
his use of soybean oil in candles. The most complete copy is
probably at the law ﬁrm, but Michael has most of it. He then
worked with Zarley Sease to develop a patent application,
which covered four speciﬁc formulas, two for the candle
industry, a cosmetic base, and a package / paper coating wax.
He was already thinking beyond candles. The patent was
basically for a candle composed of about 85% hydrogenated
soybean oil and 15% other vegetable fats from other plants.
Candleworks had already been producing such candles for
3-4 years. On 5 April 2000 Michael’s patent application
for a process for making plant-based candles was ﬁled by
Heidi Nebel-Sease of Zarley Sease–which had just defeated
Cargill, on behalf of Pioneer, on a major seed issue.
When Cargill learned that Michael was working with
Zarley Sease, they realized that they couldn’t just walk
around or over him. At that point, in the summer of 2000,
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Del Craig of Cargill called Michael and asked if they could
come to talk with him at his ofﬁce about what they believed
there was some new potential. When Del Craig walked into
Michael’s building in Iowa, the plant was ﬁlled with black
barrels with “ADM” stamped on each one. He said, “This
breaks my heart; what can we do to make a deal.” It was
the ﬁrst time he realized that Michael was also buying from
ADM. Address: President / Founder, Candleworks, Inc.,
1029 Third St. S.E., Cedar Rapids, Iowa 52401. Phone: 319363-1774.
5198. Richards, Michael. 2004. Life and work with candles.
Part VI. Working with Cargill (Interview). SoyaScan Notes.
May 24. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: 3 patents: (1) 2002 Oct. 31. Cargill ﬁled a
patent application that resulted in the ﬁnal patent. On page 4
we read: “This application is a continuation in part of U.S.
applications (1) 2000 March 6 from Cargill based in part on
info provided by Michael. (2) Michael’s ﬁled independently
on 2000 April 6. is now in the story. They make both of those
earlier applications part of this application, which resulted
in the one ﬁnal patent. Described as a “triglycerol-based
alternative to parafﬁn wax.”
In addition to parafﬁn, some petroleum-based polymers
(brand name: Vibar) are sometimes used as a candle additive.
Del Craig of Cargill ﬂew into Iowa City, Iowa, came to
Michael’s candlemaking facility, and said that Cargill wanted
to sit down at the table and start negotiating to purchase or
license his intellectual property.
On 17 March 2000 Donald E. Hansen, director of
Cargill’s oilseeds division, executed a conﬁdentiality
agreement on behalf of Cargill; it was the ﬁrst formal
document between Candleworks and Cargill.
Cargill’s original information about hydrogenation levels
for candle use came from Michael; they would always send
Michael stock goods–such as 60% and 80% hydrogenation.
He would then blend these and report back to Cargill as to
what percentage hydrogenation he wanted to order next–in
a barrel. Thus Cargill began doing custom hydrogenation (to
a speciﬁed percentage) for Michael; but he did not disclose
anything about the other ingredients he was mixing in until
later–after a conﬁdentiality agreement had been signed.
On 14 Sept. 2000 a ﬁrst letter of understanding was
signed. On 3 Oct. 2000 a revised and slightly expanded
version of the ﬁrst letter of understanding was signed, by Del
Craig.
In Dec. 2000 Cargill ﬁled a very early patent application
for a process for hydrogenating soybean oil speciﬁcally to
make candles. Michael later found out that in this patent
Cargill had used the information he had provided to Cargill
in his blending process–yet they did not name Michael as
inventor or co-inventor–even though these disclosures were
covered under the previous conﬁdentiality agreement.

About 3 months later the negotiations began, in Iowa
City, in the accounting ofﬁce of McGladrey-Pullen (an
international law ﬁrm recommended by Herb Wilson) with
Del and John Bill (his supervisor) representing Cargill, and
Michael and Herb Wilson representing Candleworks. As a
result, Cargill sent Michael him a letter of intent / interim
agreement, which he took to an attorney, Mat Krigbaum
of Moyer Bergman in Cedar Rapids. Mat was present at
the rest of the negotiations with Cargill–which were held
in Mat’s ofﬁce. Michael’s mentor and “angel investor” in
Candleworks is Herb Wilson. He sat in on all meetings with
Cargill from that point forward, since he had a ﬁnancial
interest in getting paid back.
In March 2000, after the conﬁdentiality agreement was
signed (but before any Cargill attorneys came to Iowa),
Cargill invited the Richards family (Michael, his son
Michael, Jr., and his wife Lynette) to be their guests at a visit
to Cargill’s global headquarters in Minnetonka, Minnesota,
to discuss this soy wax venture. At that point they were really
courting Michael’s involvement and they gave him and his
family the “full treatment.” They were even taken down into
the basement of the lakeside mansion, where all of their top
commodity traders work, and where they were told that very
few people were invited to enter.
Cargill employees John Bill, Del Craig, and Doug
Collison has all assembled for this meeting. At this point,
Michael had been working with Messrs. Bill, Craig, and
Collison for nearly one year. Two members of the Cargill
legal team came into the room to join in the meeting. Glen
Goldman, Cargill’s intellectual property attorney, was
demeaning and rude; he said that Candleworks’ patent
application had no value to Cargill.
One the way home, the Richards family discussed the
attitude of the Cargill attorney and the legal staff they had
met, which was in marked contrast to the relationship they
had had with Cargill staff prior to that time.
Michael and Candleworks continued to maintain
a very cooperative and congenial working relationship
with Cargill’s oilseed staff members, who suggested that
they not be bothered by the legal staff’s attitude. After
the Minnetonka meeting, Cargill’s legal staff delayed for
many months any forward movement on the negotiations
for a joint venture. However Cargill’s sales and production
staff continued to ship vegetable wax to Candleworks,
which continued to make and market soy wax candles
using their own proprietary processes and formulas. At
this point Candleworks added a small amount of palm oil
to the soy wax to improve its performance. Bill and Craig
expressed dissatisfaction with the slow pace of Cargill’s legal
department in ﬁnalizing an agreement.
All these delays left Candleworks in a very difﬁcult
ﬁnancial position. Although national demand was developing
for their soy wax products, they did not have the operating
capital to move forward. Cargill kept them in ﬁnancial limbo.
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Suddenly, without advance notice, Candleworks’ landlord
sold the building in which they had operated for several
years, and gave Michael 30 days to dismantle a quarter
mile of steam pipe, ten tons of equipment and melting
tanks, molding machines, etc. Cargill was fully aware of the
ﬁnancial stress caused by this forced move.
Although the delays with Cargill continued for months,
Cargill encouraged Candleworks to keep producing the wax
in house to build a customer base. Michael persisted against
difﬁcult odds during the dislocation by producing wax in
55 gallon barrels in a machine shed with strap heaters and a
pump.
On 14 Sept. 2000, about 8 months after the Minnetonka
meeting, the foot dragging ended when Cargill’s Oil Seeds
Division presented a “Letter of Understanding” (interim
agreement) with two basic terms: (1) Cargill would
manufacture the soy waxes created by Michael Richards.
(2) Candleworks would provide marketing services to sell
candle wax for 50% of Cargill’s net margin on the production
and sale of this product.
At subsequent negotiations Cargill had a corporate
business attorney and an intellectual property attorney. It
took about a year before a ﬁnal agreement was reached.
The negotiations with Cargill: The process was weighted
in their favor. They had whole team of Cargill executives and
three attorneys.
At this point, under the terms of the conﬁdentiality
agreement, Michael delivered speciﬁc candle wax formulas
that he had created with all-vegetable base materials from
Cargill’s existing food industry stock. He had created novel
blends of waxes that worked very well for candle production.
Using these formulas, Cargill then started producing candle
waxes. At ﬁrst, the new product was shipped to Michael as
a soft solid in 55-gallon barrels. Then when Michael started
lining up new customers for a wax that was preformulated
and ready to melt for candles, Cargill started making the
was in ﬂake form (50 lb boxes) at their C and T Reﬁnery in
Charlotte, North Carolina. Actually Michael began selling
the ﬂakes under the letter of intent, 3-4 months prior to
signing of the ﬁnal agreement. His earliest customers were
Cedar River Candle Co. (started by Michael’s brother-in-law,
Owen Nebergall, a soybean farmer, who later died of a heart
attack) and MDK (which purchased part of Cedar River, and
in May 2004 claims to control 33% of all soy candles sold in
the USA). Note: The single largest U.S. user of soybean wax
today (bigger than Candleworks) is Cedar River Candle / Soy
Basics, which does $25 million a year in candle sales. They
still choose to use C-1. Michael estimates that he presently
gets a royalty on about 75-80% of the candle wax made by
Cargill. Thus, Cargill has tried for 3 years to better the C-1
formula, but has not been able to. Michael is convinced the
C-1 formula is still best because so many customers tell him
that.
Michael welcomed this shift to the Cargill plant because

of the difﬁculties he had experienced mixing this product
manually in barrels. The demand for soy wax (not candles)
started to grow and Michael started to line up his initial
customers, even while Cargill’s legal staff continued its
delaying tactic.
One of the very ﬁrst formulas that was used during this
interim agreement with Cargill was called Phytowax C-1,
with “C” standing for “Containers.” Today, Cargill’ still
makes more of it than of any other kind. Michael’s other kind
of wax was called PV-1 meaning “Pillar-Votive.” Address:
President / Founder, Candleworks, Inc., 1029 Third St. S.E.,
Cedar Rapids, Iowa 52401. Phone: 319-363-1774.
5199. Richards, Michael. 2004. Life and work with candles.
Part VII. The ﬁnal agreement with Cargill (Interview).
SoyaScan Notes. May 24. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: On 26 Jan. 2001, Candleworks and Cargill
signed the formal legal agreement presently in effect. From
that day on, Michael would start getting royalties on products
made by Cargill under this agreement. As in the initial letter
of understanding, the two companies would share the proﬁts
on soy wax equally (50/50). However in the ﬁnal agreement,
Cargill changed the terms to apply only to the narrowly
deﬁned product that they were presently producing, even
Michael’s patent ﬁlings were for a much broader range of
potential product formulations.
Michael expressed strong reservations about this
narrowing of the agreement and pressed for keeping the
agreement so that it applied to any parafﬁn wax replacement
product that would be produced under his patent ﬁling.
Cargill refused to budge and was very adamant saying to
Michael that this was the best he was going to get; he could
take it or leave it.” Michael felt that Cargill was rather heavy
handed on this key point, but he was under severe ﬁnancial
stress after nearly a year of delay.
During these negotiations on the ﬁnal agreement,
Doug Collison of Cargill stated that Cargill had hundreds
of researchers in hundreds of facilities worldwide. At some
future date they might discover new ways to make candle
wax. He said that Candleworks could expect to “own a piece
of Cargill.”
The ﬁnal agreement also speciﬁed: That Cargill staff are
expected to provide “technical assistance to Candleworks’
wax customers without compensation to Cargill.” However,
in many instances when Cargill staff have gone to customers
secured by Michael, they have used this as an opportunity to
induce large volume customers to change over to a Cargill
wax that would be covered under Michael’s patent ﬁling, but
that are not covered under the limited ‘product’ description.
This type of activity started within weeks or months of
signing the ﬁnal agreement. Fortunately for Candleworks, the
customers rejected Cargill’s offers of these “new products”
and came back to the original “Phytowax C-1.”
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The amount of change that Cargill must make in
Michael’s formula before they can call it a new formula is
deﬁned in their contract in terms of percentage points.
His royalty rate is based on a formula: Cargill’s cost
of making soy wax is deﬁned as the price of soybeans
per pound on the Chicago Board of Trade plus 12 cents
per pound. The sale price minus Cargill’s speciﬁed cost is
considered net proﬁt. Michael now gets 50% of that net
proﬁt. It speciﬁes a compensation structure for wax used
for paper coatings as well as for candles. It also states that
both Candleworks and Cargill can develop new applications.
The fact is that Cargill now sells more C-1 than anything
else; Michael knows this from the reports he receives from
Cargill–although his contract does not contain an audit
clause, so he must trust Cargill’s ﬁgures on sales of C-1 and
he has no way of knowing exactly their total sales.
Michael personally added a key clause to the contract
which says that Cargill will continue to produce C-1 soy wax
for 10 years. After 10 years Michael’s royalty will decrease
to 20% of net proﬁt. A key term of the contract is that Cargill
will defend Candleworks’ patent; Candleworks is paid onethird of any settlements related to patent infringements, or
any licensing fees.
Del Craig told Michael that Cargill had estimated that
Candleworks would earn about $10 million a year from
this agreement. Craig also said that this was a very good
agreement between Cargill and a small manufacturer like
Candleworks, and that Cargill had had long discussions
about whether to have any agreement at all, since they could
just do this on their own. He said that since Michael who had
pioneered / started the soy wax candle industry, Cargill felt
obliged to have some agreement with Candleworks. Cargill
needed Michael’s “ﬁrst inventor” status.
In numerous public meetings and at the annual Farm
Progress Show, the staff of the Iowa Soybean Promotion
Board has referred to Michael as “the father of the soy wax
industry.” Yet all things considered, Michael feels he is still
in a good position and is being treated fairly by Cargill. Herb
Wilson, Michael’s mentor, had sold his company to Cargill
20 years earlier. On the day the agreement with Cargill
was signed, he told Michael: “From this day on, Cargill’s
objective will be to minimize what they pay you. No matter
what you do, you’ll always be at a disadvantage, because
they will always have a large team of lawyers and it would
be much too expensive to try to ﬁght them.”
Concerning Cargill: The original formulas and processes
for soy-based wax that Michael developed (C-1 and PV1) are still Cargill’s best-sellers. Even though Cargill has
had one other formula for the last year (C-3, which they
have heavily promoted), almost all the candle customers
keep coming back to the original. Cargill now ships some
of Michael’s original formula C-1 to some customers as
Cargill NatureWax C-1, even though it is exactly the same
as Michael’s original product. Michael gets royalties only on

C-1–whether is sold under Cargill’s NatureWax trademark or
Michael’s former Phytowax or current Soyawax trademark.
Moreover, whether Cargill sells C-1 or Michael sells it
(by initiating the sale), he gets the same amount of royalty
payment. Michael tries to initiate sales of C-1 every day.
From the extensive feedback Michael gets from the industry,
he knows that Cargill aggressively promotes their C-3 (with
no royalty to Michael) to candlemakers who are presently
using C-1. Cargill has no obligation to inform customers that
C-1 even exists.
Resolution of three patents: Recall that in March
2000, Heidi Nebel Sease of Zarley / Sease (written with a
slash) had ﬁled a patent application for Michael Richards’
vegetable wax innovations; this application was never fully
processed or granted because of the third patent application
described below. In Dec. 2000 Cargill had ﬁled a patent for
hydrogenated soybean oils prepared speciﬁcally for use as
a candle wax base. When Cargill signed the ﬁnal agreement
with Michael and purchased the rights to make the candles
described in his patent, they then ﬁled an additional
application for a patent into which Michael’s patent
application was integrated. That integrated patent has since
been granted (issued Nov. 2003); Michael is named as a coinventor with three Cargill employees, and he is happy with
all aspects of the patent. He will send third one. Address:
President / Founder, Candleworks, Inc., 1029 Third St. S.E.,
Cedar Rapids, Iowa 52401. Phone: 319-363-1774.
5200. Richards, Michael. 2004. Life and work with candles,
Part VIII. After the agreement with Cargill was signed
(Interview). SoyaScan Notes. May 24. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: In Oct. 2003 Michael purchased back most of
the shares from Candleworks’ main investor, Herb Wilson,
although (as of May 2004) a small amount still remains to
be paid (small remainder note). Herb has an excellent set of
well-organized Candleworks company records. This expense
took all of Michael’s cash reserves, required him to borrow
money to pay off Herb, and put him under a huge ﬁnancial
burden. Due to poor health, Herb agreed to settle for a lesser
amount in exchange for quick payment.
About 6 months ago, Candleworks ceased production
of ﬁnished candles, since Michael had no operating capital.
During the company’s move to a different building (18
months ago), Michael had to lay off some of his homeless
and disabled workers. Today he employs about 3-4 such
people. Throughout Candleworks’ entire history, Michael
has always “pushed people out the door to get other jobs.”
Because of the unique Iowa City economy, most of the
people trained by Candleworks are still employed.
Presently, candle production is starting again slowly.
Michael plans to have 10-12 employees, not 30-40. In the
future, Michael plans to focus more of his efforts on income
from royalties (getting customers for his soy wax made by
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Cargill) rather than income from making candles. But there
is an interesting relationship between the two. The best
way to improve the quality of his soy waxes is the use that
wax for making candles. Real production is a much more
effective way of doing research than just doing it in the lab.
Concerning deceptive labeling of candles: Some of the
large manufacturers are starting to use the term “soy candles”
on the label when the candle contains relatively little soy
wax and mostly parafﬁn. This is not illegal since there are
no labeling regulations in the candle industry. In fact, the
ingredients used to make most candles are not even listed
on the package. However buyers (for chains) and consumers
nowadays are so much more discerning, so each is likely to
ask his source about ingredients.
BeansWax Candle Co. was Michael’s ﬁrst customer for
soy wax, even before the Cargill agreement (and one of the
ﬁrst to use the terms “soy candle” and “soy wax”). When
Michael went with Cargill, BeansWax refused to switch to
Cargill’s ﬂakes from the 35-lb blocks of soy wax that they
had been used to buying from Candleworks. They believed
(as does Michael) that Michael’s original wax “looked
more natural” and that the Cargill waxes “looked more
like parafﬁn.” For them it was a visual thing. Their main
customers were natural foods chains such as Whole Foods,
Wild Oats, etc. Michael bought hydrogenated oil from
Cargill, formulated it himself to make ﬁnished PhytoWax,
shaped it manually into 35 lb blocks, loaded it into his
pickup truck, and drove to the Iowa-Minnesota border, where
he met the founders of BeansWax and transferred the blocks
into their trailer; they would drive the blocks north into
Minnesota. When Cargill started making the wax, they no
longer used the other fatty acids from other sources; Cargill
wanted the wax to be 100% Cargill ingredients. So Michael
lost BeansWax as a customer; they felt that Michael’s waxes
were better before he switched to those made by Cargill.
Michael thinks BeansWax then hired some people to ﬁgure
out what was in Michael’s pre-Cargill wax, and they did a
pretty good job of duplicating his soy wax.
A private research group named Unity Marketing
published a study of the candle industry; the full report costs
about $2,000. They have predicted that candle manufacturers
who do not switch to soy wax are not going to survive.
Companies will have to innovate to survive, and the most
important innovation is the conversion to soy waxes. They
say it is inconsistent for candle companies to market a
product that they say is therapeutic, in some cases make
it a base for aromatherapy, and make it from a petroleum
product.
Michael presently sees his most important role in life as
that of grandfather. He has two grandchildren. Michael, his
eldest son, is the father of Christian (age 3), who lives in the
Philippines and whom he has not yet seen. His second son,
Benjamin, has no children. The third son, Solomon, is the
father of Natasha (age 2), who is at Michael’s home today.

The fourth son, Mel, has no children.
Michael married a Filipino lady in the Philippines. They
were together for about a year, but the marriage didn’t work
out. Michael is now back in Iowa, working at Candleworks.
But he returns to the Philippines about once a year to spend
time in the village with his son, and he is working to have
his son come to the USA for his education. Address: Founder
and owner, Candleworks, Inc., 1029 Third St. S.E., Cedar
Rapids, Iowa 52401. Phone: 319-363-1774.
5201. Richards, Michael. 2004. Life and work with candles
(Interview). SoyaScan Notes. May 24. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: (1) The term “Phytowax” was ﬁrst used for the
wax shipped by Cargill. That is the label that Cargill still
ships out. (2) BeansWax was Michael’s very ﬁrst customer
for soy wax. Address: Founder and owner, Candleworks,
Inc., 1029 Third St. S.E., Cedar Rapids, Iowa 52401. Phone:
319-363-1774.
5202. Richards, Michael. 2004. Life and work with candles.
Part IIA. Stone City (Interview). SoyaScan Notes. May 24.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: So Michael and Lynette moved from
Cedar Rapids to Stone City. In the Inn they created lodging
rooms and a small dining room (up to 40 people). At the
bottom of the hill in Grant Wood’s painting of Stone City is
a sort of square, blockish stone building near the bank of the
Wapsipinicon River. That was the Stone City General Store.
Members of the Old Town School of Folk Music in Chicago,
Illinois, came to the Inn when that was all that Michael and
Lynette. Because they had created this buzz, these musicians
from Chicago wanted to have a place in the country. A year
later Michael and Lynette made a down payment of $10,000
on the General Store which, as an historic building was
selling for $80,000. Cut in the stone of the capstone of the
building are the words “The General Store.”
It happened to be owned at that time by the University
of Iowa Foundation. So they negotiated with the Foundation,
which did not want to manage a property 40 miles away from
the university. That is the building where Grant Wood had
his studio in 1932-33 and that became Michael’s concert hall.
So Michael lived in the Inn and the concerts were about half
a mile away at the bottom of the hill. City, Iowa–population
80. In 1850 limestone was discovered under the banks of
the Wapsipinicon River. In the late 1800s, Henry Dearborn,
John Green, and John Ronen each opened limestone quarries
in the area. As the quarry business ﬂourished, a city of stone
emerged as hundreds of people settled in the area. In 1932,
during the Great Depression, the famous Stone City Art
Colony was established in the city by Grant Wood, Edward
Rowan, and Adrian Dornbush. The artists leased 10 acres
of land on the Green Estate. It put Stone City on the map–
during the summers of 1932 and 1933.
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For the next 8 years Michael and Lynette focused on
restoration and music. It was a time of being “creative,
artistic, and entrepreneurial.” They restored the music call to
a beautiful venue with 100 seats and invited singers from all
over America to come and perform–they could keep 100%
of the “gate” (income). Michael made almost no money but
enjoyed making it all happen. Stone City was on the map
again–on its way to becoming a legend.
First Group = Old Town School of Folk Music in
Chicago–Bob Gibson. Other famous names: Doc Watson and
son, Odetta.
Then the governor held a staff retreat in the Music
Hall came to visit during his stay. He asked Michael to help
promote tourism in Iowa by serving on the board of the
Iowa Tourism Association. A program was developed name
“Inns of Iowa,” focusing on three historic inns, including
the historic Harlan Hotel, once owned and run by Abraham
Lincoln’s son in law. Michael borrowed $100,000 to restore
the Harlan Hotel; the bank took stone city as collateral.
Michael then applied and was awarded a grant for $200,000
from the Iowa Department of Economic Development.
Everything was looking very promising until a series of
disasters, beyond his control, threatened to ruin everything.
But keeping calm, Michael signed a very creative contract
with a young lawyer representing the bank from which
he had borrowed the $100,000. In about 1986-87 Michael
walked out of the Harlan Hotel with a suitcase in one
hand and his Macintosh (Mac, which had been designed,
developed, and introduced by Apple Inc. on 24 Jan. 1984 it
was the ﬁrst commercially successful personal computer to
feature a mouse and a graphical user interface rather than a
command-line interface) in the other. He was penniless.
During part of this time Michael’s wife, Lynette, had
been living in Colorado where she had a paying job working
on Gary Hart’s presidential campaign. When the campaign
was over they agreed to meet in New York City. Michael
pawned his Macintosh in Iowa City to buy an air fare for
himself to New York City. Address: Founder and owner,
Candleworks, Inc., 1029 Third St. S.E., Cedar Rapids, Iowa
52401. Phone: 319-363-1774.
5203. Richards, Michael. 2004. Life and work with candles.
Part IIB. Working in Restaurants in New York City (19871993) (Interview). SoyaScan Notes. May 24. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Continued: When Michael arrived penniless in
New York City in about 1987 he needed a job right away.
“I’m a survivor,” he recalls. So he went to The Tavern on
the Green, located on the edge of Central Park, to try to get
an instant job waiting on tables. He went to the manager and
explained: “I have eight years of restaurant experience.” The
manager said, “Don’t waste my time. Be here tomorrow.
Shave off that beard.” He did, and all went well. After 30
days he returned to the manager who asked about his goals.

Michael was given a job as assistant manager, sitting behind
a desk. Meanwhile Lynette was hired as a personnel director
at The Body Shop in New York City. He got an apartment.
About 1-2 months after he became assistant manager,
the restaurant had a huge union dispute. At the negotiations
the manager showed up wearing a monster mask and said
that if the workers didn’t like their contracts they could
leave. They walked out on the spot, and Michael walked out
with them.
He quickly got a job as general manager of The Boat
House, a restaurant on the edge of a lake in Central Park,
New York City.
Then he worked for two years as an administrator at the
Cathedral of Saint John the Divine at 1047 Amsterdam Ave.,
south of Columbia University in New York City. During this
time he lived in Harlem, three blocks from the cathedral,
with Lynette and his son Ben in a one-bedroom apartment.
At the same time his son Michael had been living in a large
apartment with college friends in on the Lower East Side
of New York City. It was a run-down, low rent area. When
the school year ended, Michael’s roommates moved out and
went home. Since they were unlikely to return next year, he
was alone in a big apartment. At about this time a man who
was hard to work with started to try to work with Michael
at the Cathedral. It was time to leave and move into a larger
apartment that would be less expensive and much closer to
Lynette’s workplace.
While working at the cathedral Michael began to think
about making candles on the “close” (the grounds / campus).
He developed a proposal, but it would require him to pay
rent, so he temporarily dropped the idea. Address: Founder
and owner, Candleworks, Inc., 1029 Third St. S.E., Cedar
Rapids, Iowa 52401. Phone: 319-363-1774.
5204. Lusas, Edmund W. 2004. Soybean processing and
utilization. In: H. Roger Boerma and James E. Specht, eds.
2004. Soybeans: Improvement, Production, and Uses. 3rd ed.
Madison, Wisconsin: American Society of Agronomy. xxv +
1144 p. See p. 949-1045. Chap. 20. [236 ref]
• Summary: Contents: 1. Development of practices and
markets. 2. Soybean, meals, and oils speciﬁcations. 3.
Soybean oil extraction. 4. Soybean oil processing. 5.
Alternative processes and markets. 6. Edible uses of
soybean oil. 7. Preparation and use of soybean food protein
ingredients. 8. Soybean as animal feed. 9. Industrial uses
of soybean oil and meal. Address: Consultant, Ed Lusas,
Problem Solvers Incorporated, 3604 Old Oaks Dr., Bryan,
Texas 77802-4743.
5205. Richards, Michael. 2004. Early history of Cedar River
Candle Company (Interview). SoyaScan Notes. June 20.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Cedar River Candle Co. was founded by three
Cedar County (Iowa) farmers, all of whom initially worked
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for Candleworks, Michael’s candle-making business: Owen
Nebergall (Michael’s brother-in-law), Scott (last name
unknown), and Chuck Nous. When Michael’s landlord
sold his building, forcing him to relocate to a new factory,
Michael said to these three employees that he had two large
purchase orders. Since he knew that relocating would take a
long time, he offered to sell them soy wax and let them make
the candles to ﬁll the purchase orders.
About 3 years ago, Jon Nicholiasen, made a major
investment in Cedar River Candle Co. Jon, who was recently
quoted in USA Today, is the investor who brought the money
to the tiny ﬂedgling company (Cedar River Candle Co.)
that Michael’s brother-in-law (Owen Nebergall) had started.
Jon had a company that made coffee creamers (alternatives
to cream) using soy, so he was aware of soy from that
perspective. Before investing in soy candles, he sold his
coffee creamer company to Dean Foods. It is said that that
left him working capital of about $34 million. He devoted
one year to investigating where the next major investment
opportunity was; he came to soy wax.
So he bought a major interest in Cedar River Candle
Co., which was a privately held Iowa corporation. Owen
Nebergall, one of the people who was instrumental in
bringing Jon in, passed away during the transition process.
Jon is now the president, but Michael is not sure if he is the
sole owner. After about 6 months, Jon moved the business
out of a small machine shed near the barn on Owen’s farm
(in the tiny town of Tipton, Cedar County, Iowa), 130
miles north and into a factory building in an industrial
park in the town of New Hampton, Iowa, where Jon
Nicholiasen lived. A lot of new candle-making equipment
was purchased at this time. The company is now named Soy
Basics, and it has three brands: Beanpod, Cedar River, and
Scentsations. Michael has visited that factory about 10 times.
Nicholiasen’s goal from day one, about 3 years ago, has been
to build it into a big company and then sell it. He seems to
be good at doing that. In three years they went from nonexistent to the biggest player in the soy wax industry. They
now project sales of $25 million for the year 2004 to the
Iowa Soybean Promotion Board.
Today the company is named Soy Basics, located at 375
Industrial Ave., New Hampton, Iowa 50659. Phone: 641394-6313. Website: www.soybasics.com. They sell candles
under 3 different brand names: Beanpod, Cedar River, and
Soy Scentsations.
Today Soy Basics is the largest single buyer of C-1 (the
soy wax developed by Michael and made by Cargill); they
buy either 1 or 2 full tankers of it every month.
Scott has recently launched another soy wax candle
company named Soy UR Burning (located in Cedar Rapids);
they buy half truckloads of Michael’s soy wax from Cargill.
Address: Founder and owner, Candleworks, Inc., 1029 Third
St. S.E., Cedar Rapids, Iowa 52401. Phone: 319-363-1774.

5206. Lemke, Dan. 2004. Building biodiesel in Brewster. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 13(3):6. July/Sept.
• Summary: “Brewster, Minn.–For some southern Minnesota
farmers, the soybeans they planted this spring could yield a
bumper crop of biodiesel next year.
“Just two years after helping to convince state legislators
to pass a biodiesel mandate, the Minnesota Soybean
Processors broke ground for a biodiesel reﬁnery in March.
The 20-million-gallon facility should be operational by
early 2005. It is adjacent to MSP’s 100,000 bushel-perday soybean crushing facility, which began operating in
December 2003.
“State law now requires that all diesel fuel sold in
Minnesota contain at least 2-percent biodiesel by June 30,
2005–if the state has at least 8 million gallons in production
capacity.”
A sidebar is titled “Soy co-op named AURI ‘Ag
Innovator of the Year.’”
5207. Olson, Edgar. 2004. Innovations defy timing. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 13(3):2. July/Sept.
• Summary: “Nearly 15 years ago, AURI began working
with the former U.S. Bureau of Mines on a vegetableoil-based fuel for underground mining equipment. The
cleaner-burning fuel was perfect for conditions with limited
ventilation. Today that fuel, called biodiesel, is available at
dozens of Minnesota locations and will soon be produced by
our state’s farmers.”
5208. Product Name: Activate: Reclaimed Asphalt
Pavement Millings Restoration Agent.
Manufacturer’s Name: BioSpan Technologies, Inc.
Manufacturer’s Address: 6540 Meyer Dr., Washington,
Missouri 63052 USA (Corporate address: P.O. Box 4222,
Ballwin, MO 63022). Phone: 1-800-730-8980.
Date of Introduction: 2004 August.
Ingredients: Incl. soybean oil.
How Stored: Shelf stable.
Nutrition: New Product–Documentation: Letter (e-mail) from
Lindsey Hermes, Marketing Director, BioSpan Technologies,
Inc. 2010. Feb. 10. Activate was ﬁrst sold commercially in
Aug. 2004. Soy oil is used as a drying oil.
5209. Iowa Soybean Promotion Board. 2004. Its a soy
world. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 15(8):12a of 12-page insert after p. 12.
Summer.
• Summary: This colorful full-page ad (printed with soy
ink) has a black background. In the center is a huge yellow
soybean with the hilum (“eye,” seed-scar) facing forward.
Around it are written in various colored words: “Soy
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biodiesel. Soy wax. Soy ink. Candles. Soy based adhesives.
Soyfoods. Auto polish. Biodegradable plastics. Dust
suppressant.” Then these same words are repeated two more
times.
At the bottom in large white letters is written: “The Iowa
Soybean Promotion Board (ISPB) has been instrumental
in bringing new soybean uses to fruition. Using checkoff
dollars, ISPB farmer-directors work to promote and enhance
soybean industrial uses in this state, in our nation, and
around the world. It’s a soy world.”
ISPB’s logo is in the lower right corner.
5210. Iowa Soybean Promotion Board. 2004. Soy biodiesel:
Biodiesel champions expand availability and pump up
demands. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 15(8):12c-12d of 12-page insert after p.
12. Summer.
• Summary: “In the battle to bring renewable, agriculturebased fuels to the forefront, there’s no better champion than
the Iowa soybean farmer. The Iowa Soybean Promotion
Board (ISPB) is a great example–a catalyst for soy biodiesel
on the supply side by supporting terminals, jobbers and other
fuel distributors–and the demand side, by building fanner
interest in using soy biodiesel and giving them a hands-on
role in its success.
“The results are clear. According to a United Soybean
Board–Winter 2004 survey, 42 percent of Iowa soybean
farmers use soy biodiesel, an increase of 5 percent in just
one year. Estimates from another survey indicate from 46
percent to 57 percent of Iowa fanners use soy biodiesel. So
why wouldn’t any farmer who can access soy biodiesel use
it? Its potential alone is impressive. The U.S. Department
of Energy data says if every farmer in America used just a
B2 blend of soy biodiesel, more than 51 million soybean
bushels would be utilized. If every semi truck driver used
B2, approximately 500 million bushels of soybeans would be
used annually, nearly equaling Iowa’s annual soybean crop.
“And hold on to your hat. Market potential estimates
are often based on a 2 percent blend of biodiesel (B2).
However, once farmers try B2, they like it so well that many
want higher blends of soy biodiesel. Research conducted
in September 2003 indicates that among farmers using
biodiesel, 23 percent currently used B5 or higher blends.
When asked their plans for the next year, 40 percent of those
already using biodiesel intend to use B5 or higher blends.”
5211. Iowa Soybean Promotion Board. 2004. SoyInk: Soy
ink touches people across the globe. Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 15(8):12e-12f
of 12-page insert after p. 12. Summer.
• Summary: Soy ink is made from soybeans grown in the
USA. Soy ink made its world debut in 1987 when The
Gazette in Cedar Rapids, Iowa, was the ﬁrst newspaper
to use soy ink. Today, more than 90% of America’s 1,500

daily newspapers use it in their printing. In addition, 50,000
commercial U.S. printers use now soy ink for magazines,
government and commercial documents, and packaging.
Recently a soy-based toner (dry ink) for photocopy machines
has been developed. Outside the United States, use of soy
ink is increasing worldwide. For example, in Japan, 47% of
all newspaper ink is soy ink. In addition, soy ink accounts for
77% of all heat-set ink and 28% of all sheet-fed ink. At the
end of April 2004, there were 4,000 SoySeal registrations in
Japan.
One sidebar is titled “Ten-year anniversary of the
Vegetable Ink Printing Act: U.S. Representative Jim
Leach (R-IA) was one of the Members of Congress who
championed passage of the Vegetable Ink Printing Act.
Signed into law on October 6, 1994, this Act prohibits any
Federal agency from performing or procuring lithographic
printing if the ink contains less than a speciﬁed percentage of
vegetable oil (40 percent for news ink; 20 percent for sheetfed ink and forms ink and 10 percent for heat-set ink).”
Another sidebar is titled “Soy ink users.” There are 85
U.S. ink manufacturers offering soy ink. “Nearly 20,000
subscribe to the Soy Ink Newsletter published by the Soy
Ink Information Center and there are nearly 3,300 SoySeal
trademark users in the U.S.”
Contains many color photos.
5212. Iowa Soybean Promotion Board. 2004. Soy wax: Soy
candles highlight Iowa as they illuminate the world. Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 15(8):12f-12g of 12-page insert after p. 12. Summer.
5213. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Growing demand for soy biodiesel
leads to increased fuel distribution. 15(8):13. Summer.
• Summary: “Driven in part by a soybean checkoff initiative
to increase demand, soy biodiesel represents the fastest
growing renewable fuel in America. In response to more
farmer and rancher requests for soy biodiesel, CHS, a
diversiﬁed energy, grains and foods company, became the
ﬁrst U.S. company to offer preblended soy biodiesel at
petroleum loading racks.
“Farmer-leaders from the United Soybean Board
(USB), Kansas Soybean Commission (KSC) and National
Biodiesel Board (NBB) joined CHS representatives recently
in McPherson, Kansas to announce the advancement in
infrastructure and view a demonstration of the new soy
biodiesel blending and loading system. Offering preblended
soy biodiesel at petroleum loading racks signiﬁcantly
streamlines the distribution process, making soy biodiesel
more readily available.
“’Soybean checkoff surveys show biodiesel use among
soybean farmers has nearly reached or has exceeded 50
percent in some states,’ says USB vice chairman Greg
Anderson. ‘This fact, along with the introduction of CHS’
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new preblended biodiesel distribution system, shows soybean
checkoff-funded efforts to increase use of soy biodiesel
continue to yield positive results.’
“According to a recent survey of soybean producers,
eight in 10 farmers who do not use soy biodiesel cited
availability as the problem. This summer, CHS plans to open
additional preblended biodiesel fuel systems in Council
Bluffs, Iowa and McFarland, Wisconsin.
“’In the past, fuel distributors had to obtain biodiesel
components–pure biodiesel (B100) and petroleum diesel
fuel–from separate terminals, and then blend the fuel
themselves,’ explains Mark Fenner, CHS region sales
manager. ‘This new innovative system further integrates
biodiesel into the existing petroleum infrastructure that
distributors have relied on for years. Now a distributor can
pull up to this terminal and ﬁll up with pre-blended fuel.’
“CHS will market the biodiesel products under the
Cenex brand as an extension of their Ruby Fieldmaster
Premium Diesel Fuel. The new system will provide a B2
blend (2 percent soy biodiesel and 98 percent petroleum
diesel) of biodiesel to Cenex brand fuel distributors.”
5214. Mescher, Kelly. 2004. Soy Biodiesel: Gaining
momentum in the U.S. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 15(8):14-15. Summer.
• Summary: “Illinois has been making leaps and bounds
towards soy biodiesel affordability. And now growers in the
state are feeling less of a pinch in their pocketbooks.
“That’s because Illinois’ Gov. Rod Blagojevich signed
pro-biodiesel legislation in 2003. According to the National
Biodiesel Board, the bills created a tax incentive for
biodiesel in Illinois, as well as grants for construction or
improvements of renewable fuels production facilities in the
state.
“The bills passed include one providing a partial sales
tax exemption of 20 percent on biodiesel blends from 1
percent (B1) to 10 percent (B10) biodiesel. (B1 is 1 percent
soy biodiesel, 99 percent regular petroleum. B10 is 10
percent soy biodiesel, 90 percent regular petroleum.) And
biodiesel fuel blends above 10 percent (such as B20) receive
a total exemption from state sales tax–a 6.25 percent savings.
Blagojevich also signed a bill establishing the Illinois
Renewable Fuels Development Program, which offers grants
of up to $15 million annually for constructing, modifying,
altering or retroﬁtting a renewable fuels plant with a
minimum production capacity of 30 million gallons.
“Those bills seemed to be the clincher for Biodiesel
Systems, an ag venture group based out of Madison,
Wisconsin, developing and building ag-based businesses
and plants. They were searching for a location for their new
facility, and Illinois became the obvious choice. ‘Illinois
is a very biodiesel friendly state,’ says Jake Davis, project
manager for Biodiesel Systems. ‘There are some really
unique opportunities for soy biodiesel fuel production

and consumption in the state of Illinois. The political
environment, in Illinois is very supportive.’
“So supportive, in fact, that 94 percent of farmers in the
western region of the state are using soy biodiesel in their
equipment, says George Dixon, a director and treasurer for
the Illinois Soybean Checkoff Board (ISCB) and grower near
Colchester, Illinois.”
5215. West Central. 2004. From ﬁeld to fuel... Go SoyPower
biodiesel (Ad). Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 15(8):12. Summer.
• Summary: A full page 4-color ad. Green, blue and black on
white. “In any new, emerging market like biodiesel industry,
the world looks to one product, one technology, one leader to
pave the way. Today, as the biodiesel industry emerges, West
Central is that leader. SoyPower Biodiesel is that product.
“With innovation, experience, and real-world expertise,
West Central has perfected the essential technology needed
to efﬁciently and cost-effectively produce SoyPower
Biodiesel.
“The time is right for SoyPower Biodiesel, America’s
Renewable Fuel. Just ask for SoyPower from your petroleum
distributor. We’re ready when you are.” Address: P.O. Box
68, Ralston, Iowa 51459.
5216. AGP–A Cooperative. 2004. Annual report to members:
Adding value to your harvest. 12700 West Dodge Road, P.O.
Box 2047, Omaha, Nebraska 68103-2047. 38 + 22 p. 28 cm.
• Summary: Net sales for 2004 (year ended Aug. 31) were
$2,663.640 million, up 25.3% from $2,125.765 million in
2003. Earnings from continuing operations (before income
taxes): $28.941 million, up 80.9% from the $15.996 million
in 2003.
“During ﬁscal 2004, we were without the crushing
capacity at Sergeant Bluff due to the accident at the end of
ﬁscal 2003. Although the downtime was very costly to AGP
during the year, the plant was rebuilt incorporating the most
efﬁcient and cost-effective technology... This plant was also
the site of our methyl ester operation, and we are optimistic
that the new energy initiative will promote the better use of
methyl ester in the biodiesel market. This will give us an
opportunity for a methyl ester expansion in ﬁscal 2005.”
This year Masterfeeds marks its 75th anniversary; it is
one of Canada’s premier animal nutrition companies. “In
1929, Gordon C. Leith established Masterfeeds as part of
Toronto Elevators Limited at Queen’s Quay, Toronto.”
Income taxes (p. F14): “The Company, as a nonexempt
cooperative, is taxed on nonmember earnings and any
member earnings not paid or allocated. Deferred income
taxes are computed based on an estimate of the portion of
temporary differences that are attributable to nonmember
earnings.” Address: Omaha, Nebraska. Phone: (402) 4967809.
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5217. Agricultural Research (USDA). 2004. Statue of Liberty
goes green with soy-based elevator ﬂuid. 52(10):22. Oct.
• Summary: “Visitors to the Statue of Liberty may not
know it, but the monument’s elevator now runs on a new
biodegradable hydraulic ﬂuid made from soy oil.”
Until recently the elevator ran on petroleum-based ﬂuid,
but the National Park Service (NPS) has decided to “go
green” by “using products made from renewable resources
that are less polluting. In Feb. 2002 NPS building and
utilities foreman Jeff Marrazzo contacted ARS [USDA’s
Agricultural Research Service] chemist Sevim Erhan about
the feasibility of developing a biobased ﬂuid for use in the
statue’s elevator.” Address: ARS, USDA.
5218. Axmear, Elaine. 2004. Soy ink advantages spark
interest for usage in Taiwan. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 16(1):18. Oct.
• Summary: “The U.S. printing industry no longer considers
soy ink a new product. Although it is quite youthful in
comparison to historically traditional petroleum ink, a
majority of commercial printers have been using soy ink for
years [since about 1988]. Yet in Taiwan, printers have just
recently made the transition to the environmentally friendly
ink.
“Taiwan’s largest commercial printer has been using
soy ink since May. China Color Printing Co., Ltd. was the
ﬁrst printer in Taiwan to sign the SoySeal user agreement
with the National Soy Ink Information Center (NSIIC) and
the American Soybean Association (ASA). “Soy ink offers
us many advantages over petroleum ink,” says Christine Lu,
vice plant manager of China Color Printing Co. Our print
jobs have better rub-off resistance and good color brightness.
Our employees have noticed that the amount of volatile
organic compounds (VOCs) detectable in the pressroom is
much less.
“VOCs are chemical compounds that evaporate and
react to sunlight, forming smog and other pollutants. VOCs
are contained in numerous materials used in pressrooms.
“Taiwan is increasingly interested in using soy ink
because of their commitment to create a ‘green’ society.
With its high population density and limited land available
for development, ﬁnding ways to decrease pollution and
consumption is essential to Taiwan’s prosperity. Its residents
and visitors to the island can easily recognize the need for a
green environment.”
Note: Compare this attitude with that of the People’s
Republic of China, where air pollution is bad, and seems to
grow steadily worse.
“The Taiwan government is committed to the usage
of environmentally friendly products. ‘Green’ products
approved by their government are termed ‘green marked,’
and are given a preference when they can be purchased in
lieu of a petroleum option, as is the case for ink. Fortunately
for the Taiwanese, soy ink is priced equal to that of

petroleum ink.”
The color “Printed with Soy Ink” logo is displayed.
5219. Funk, Linda. 2004. Kids in the kitchen. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
16(1):9. Oct.
Address: Executive director of The Soyfoods Council.
5220. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Iowa and Illinois: Receive funding
to promote biodiesel. 16(1):8. Oct.
• Summary: “The Iowa Soybean Promotion Board (ISPB)
and the Illinois Soybean Checkoff Board have received
funding from a United Soybean Board (USB)-sponsored
program called the Biobased Products Initiative (BPI).
“’This funding has enabled Iowa and Illinois to
participate in statewide events such as state fairs, farm
shows and other ways we’ve promoted biodiesel,’ says Ray
Gaesser, ISPB director.
“Biodiesel promotion efforts are just one part of BPI,
which was created to promote the use of soy-based products
and soy biodiesel. Through the BPI, nine states and one
region of states will conduct activities such as meetings and
communications campaigns. They also work with farmers,
fuel suppliers and educators to increase the utilization of soy
biodiesel within the farming sector.
“In addition, the state organizations have been able to
supplement their marketing materials with an array of USBdeveloped materials which has enabled them to achieve costsavings on brochures and other pieces.
“’Another advantage is that our states have more of
a consistent message and look to our biodiesel marketing
materials,’ says Gaesser. ‘This consistency helps build
our reputation as a reliable information source for farm
customers using biodiesel.’
“In addition, the BPI program has facilitated state
interaction. This allows states to share ideas in promoting
biodiesel. Sometimes states even partner with each other to
participate in farm shows or petroleum marketers meetings.
“’This checkoff-funded initiative not only creates
efﬁciencies of our groups’ resources, it promotes products
that can improve engine performance, beneﬁt the
environment and reduce our dependence on foreign energy
sources,’ says USB chairman David Durham, a soybean
farmer from Hardin, Missouri. ‘We’re encouraging soybean
farmers to use soy biodiesel and put their soybeans to
work.’”
5221. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Trans-fat labeling: Looming
challenge... or rare opportunity? 16(1):11. Oct.
5222. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Government procurement of
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biobased products gains momentum. 16(1):22. Oct.
• Summary: “The U.S. Department of Energy (DOE)
recently took a key step in the implementation of the 2002
farm bill energy title that calls for government agencies
to use biobased products. The Department of Energy is
promoting a ‘Buy Bio Initiative’ within its agency, which
currently uses soy-based cleaners, biodiesel and other
biobased products.
“In a teleconference with DOE employees, Doug
Kaempf, DOE program manager from the Biomass Program,
Energy Efﬁciency and Renewable Energy, discussed several
success stories regarding the use of biobased products at
selected DOE facilities. The teleconference was a success
as a Web site, sponsored by the Biobased Manufacture’s
Association (BMA), was announced, which will ease
the convenience of purchasing environmentally friendly
products. Kaempf encouraged other agencies within the DOE
to visit the Web site and begin replacing petroleum-based
products with environmentally friendlier alternatives.
“In addition to Kaempf’s presentation, DOE agencies
that have tested soy-based products reported great successes.
Key products to note were the use of biodiesel in ﬂeets,
detergent for parts washers and hydraulic ﬂuid for use in
elevators and maintenance equipment.
“A key testimonial came from the Paciﬁc Northwest
National Laboratory (PNNL), which has been testing
Gemtek solvents for the past two years. It was reported that
Gemtek soy, oat and corn general-purpose cleaners improved
working conditions for janitors and their environments.
Excessive cost and waste were signiﬁcantly reduced by
cutting the number of solvents previously used by janitors
from 33 to seven.
“To assist government agencies like DOE, the United
Soybean Board and soybean checkoff have developed an
informative Biobased Product Kit geared for government
purchasers. The kit describes the advantages of using
biobased products in facility equipment and building
maintenance, janitorial services, building construction and
printing.”
5223. Mescher, Kelly. 2004. Ensuring grain quality: Are
USDA standards tight enough? Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 16(1):14-15. Oct.
5224. Mescher, Kelly. 2004. World initiative for soy
in human health: getting loyal customers back on their
feet. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(1):16-17. Oct.
5225. Thompson, James. 2004. Brazil: Pumping up
biodiesel. Corn and Soybean Digest. Oct. p. 54.
• Summary: “As South America farmers begin planting
[soybeans], both Brazil and Argentina plan to have laws in
place to provide incentives for the production of biodiesel.”

Soybeans and sunﬂowers are expected to become the price
sources. Brazil has a long history of using alternative fuels.
After the crude oil crises of the 1970s, Brazil initiated two
programs–Proalcool to convert automobiles to run on 100%
ethanol and Proóleo to convert diesel engines to biodiesel.
The alcohol program took off, and today gasoline at the
pump is typically blended with 25% sugar-cane alcohol.
But the biodiesel program slowed down because diesel fuel
remained relatively inexpensive.
But now a study has shown that a 5% biodiesel blend
used nationwide could save Brazil US$350 million a year on
diesel fuel imports. Address: Brazil.
5226. Wang, Tong; Johnson, Lawrence A.; Myers, Deland
J. 2004. Value-added products from extruding-expelling of
soybeans. In: KeShun Liu, ed. 2004. Soybeans as Functional
Foods and Ingredients. Champaign, Illinois: AOCS Press. xii
+ 331 p. See p. 185-200. Chapt. 9. [30 ref]
• Summary: Contents: Introduction. E-E [extrudingexpelling] process. Qualities of meals and oils produced
by E-E, SP [continuous screw press], and SE [solvent
extraction]. Characteristics of E-E meals produced under
various processing conditions. Functionalities of E-E
ﬂours produced under various processing conditions.
Functionalities of E-E ﬂours produced from value-enhanced
soybeans. Applications of E-E soy meal or ﬂour: E-E ﬂour
in doughnuts, texturized soy protein (TSP) production from
E-E ﬂour, TSP from genetically enhanced soybeans and
application as meat extender, E-E meal used as animal feed.
Figures: (1) Diagram of Extruding-expelling (E-E)
system used for soybean processing (adapted from Insta-Pro
International product brochure). (2) Graph of relationship
between protein dispersibility index (PDI) and KOH protein
solubility of soybean meals. (3) Scatter graph of relationship
between protein dispersibility index (PDI) and rumen
undegradable protein (RUP) of soybean meals. (4) Graph of
relationship between protein denaturation (PDI) and residual
oil content of E-E meals. (5) Graph of relationship between
extruder temperature and denaturation of soy protein and
trypsin inhibitor. (6) Graph of protein solubility curves for
low-fat soy ﬂours (LFSF) and defatted soy ﬂour (DFSF). (7)
Bar chart of Emulsiﬁcation capacity (EC) of various types
of LFSF (low, mid, and high PDI/RO) compared with DFSF
(commercial defatted soy ﬂour, designated as Comm.) at
different pH conditions.
Tables: (1) Quality characteristics of soybean meals
produced by extruding-expelling (E-E), solvent extraction
(SE), and screw-press (SP). (2) Essential amino acid
compositions of soybean meals in percent of total protein.
(3) Quality characteristics of soybean oils produced from
extruding-expelling (E-E), solvent extracting (SE), and screw
press (SP). (4) Functional properties of various soy ﬂours.
Address: 1. Dep. of Food Science and Human Nutrition,
Iowa State Univ., Ames, Iowa, 50011, USA.
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5227. Sioux City Journal (Iowa). 2004. Expansion planned
for biodiesel facility in Sergeant Bluff [Ag Processing Inc].
Nov. 11. p. A3.
• Summary: The expansion is expected to give AGP the
capacity to make 11-12 million gallons/year of biodiesel. In
1996, the company was the ﬁrst to construct a purpose-built
biodiesel plant. It has marketed its SoyGold biodiesel for
more than a decade.
5228. Aronow, Louisa. 2004. Biodiesel roadtrip: A Biodiesel
mama takes her family on a cross country road trip to a more
sustainable future. CommonGround (San Francisco Bay
Area). Nov. p. 14-15, 17. Cover story.
• Summary: Louisa’s home is in Ukiah, California. To start
the trip she ﬁlled up the tank of her 1989 Volkswagen Jetta
with B100–100% biodiesel–in Chelsea, Massachusetts, home
of World Energy Alternatives, the leading U.S. distributor
of biodiesel. Alternatives uses about 99% soy oil–even
though rapeseed produces twice as many acres of oil per acre
as soy. But the ingredients she prefers are approximately
80% restaurant waste oil, 20% methanol, and 0.5% sodium
hydroxide (lye). Mixed in exactly the right proportions, these
become methanol. Then she proudly drove across America
Most people she met couldn’t believe a car could run on this
stuff. Farmers in the Midwest were delighted to hear that
she was using soy oil. Arriving home, she was proud that
Yokaya Biofuels, the largest independent distributed of 100%
recycled vegetable fuel was located right in her community
of Ukiah. Two color photos show Louisa, one with her car,
that has a biodiesel sticker on it, the other at a ﬁlling station.
On the magazine’s cover: “Biodiesel Road Warriors.”
5229. Corn and Soybean Digest. 2004. Bean beat: ASA
biodiesel victory adds value to soy. Nov. p. 49.
• Summary: The American Soybean Association is
“celebrating passage of the ﬁrst ever biodiesel tax incentive,
which is one of ASA’s biggest legislative achievements. The
measure will have a direct impact on increasing the demand
for soybean oil and the price of soybeans.”
Congress passed the biodiesel tax incentive as part of
H.R. 4520, also known as the American JOBS Creating Act
of 2004. It is structured as a federal excise tax credit. The
House passed the bill on Oct. 7, by a vote of 280 to 141. The
senate passed the legislation on Oct. 11, by a vote of 69 to
17. It was sent to the President to be signed into law.
In the year 2000, 2 million gallons of biodiesel were
consumed in the USA. It is estimated that 30 million gallons
will be consumed in 2004. Today 20 plants are making
biodiesel in the USA, with an additional 20 more in various
stages of planning. Current production capacity is estimated
at about 150 million gallons a year. The USDA has projected
that biodiesel demand will grow to 124 million gallons by
2014; this would require the oil crushed from about 82.6

million bushels of soybeans.
5230. Lee Seed Co., Inc. 2004. Share the harvest: Super
Soynuts. Soy Kettle Candles (Ad). Corn and Soybean
Digest. Nov.
• Summary: See next page. This full-page color ad with
photo shows various products, featuring soynuts, at the
top two-thirds of the page; an order form is at the bottom
one-third. The three gift selections are: (1) A basket of soy.
That little soybean can create so many wonderful products!
Our gift basket contains a 1 lb. bag of Grandma’s Delights
(Chocolate, Yogurt, Cherry & Lightly Salted soynuts), an
enamelware snowman cup ﬁlled with an 8 oz. Jack Frost soy
candle, a 4 oz. bottle of Country Apple & Berries soy lotion,
and a scented bar of soy soap. A special gilt for special
friends. $25.00 Shipping & Handling [S&H] $5.00
(2) “Kettle Kandle. Our Kettle Kandles are made with
soy. Unlike parafﬁn, soy wax burns Soot Free. The reusable
1 quart kettle washes out with soap and water, and it is oven
and dishwasher safe. Reﬁll candles are also available. Our
Country Treasures kettle contains an apple cinnamon candle.
$20.00 + $5 S&H.”
(3) Soybeans by the pail (3 lbs). A pound of each of our
three popular mixes are offered here in a handy, reusable
pail: Craisenberry Crunch (unsalted soynuts, raisins & dried
cranberries). Grandma’s Delights (Chocolate, Yogurt, Cherry
& Lightly Salted soynuts), and Harvest Crunch (lightly
salted soynuts, corn, wheat & sunﬂower seeds). $15 + $5
S&H.
Note: As of Dec. 2012 this website is still active. “Our
Super Soynuts are a gourmet snack food, fresh-roasted and
sent to you directly from our family farm. Our soy candles
are hand-poured at the farm, using the highest quality
soy wax available. Experience the Soy Difference today.”
Address: Inwood, Iowa 51240. Phone: 1-800-736-6530.
5231. Mescher, Kelly. 2004. Soy biodiesel education:
Inﬂuencing future leaders and their families. Investing
Checkoff dollars. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 16(2):20-21. Nov.
• Summary: Two color photos show a large, colorfullypainted bus bearing the bold words “Powered by soy
biodiesel.” Three programs with a stake in biodiesel are the
National Energy Education Development (NEED) Project,
the Illinois Soybean Program Checkoff Board (ISCB), and
the National Biodiesel Board (NBB); together they are
working to educate kids about biodiesel. A sidebar, titled
“Illinois clean school bus program,” states that on Aug. 26
Lt. Gov. Pat Quinn was in Decatur, Illinois, encouraging
Illinois school districts to use soy-based biodiesel in their
school buses and thus participate in the Illinois Clean School
Bus program.
5232. Fong, Mei. 2004. Soy underwear? China targets eco-
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friendly clothes market. Wall Street Journal. Dec. 17. p. B1,
B4.
• Summary: Li Guangqi invented a soybean ﬁber in 1999.
Today “thousands of urban Chinese are sporting soft,
silky underwear spun out of” this ﬁber. Touted as a more
ecologically sound alternative to traditional cloth, this cloth
is starting to hit U.S. and European markets. Address: Staff
Reporter.
5233. SoyaScan Notes. 2004. Chronology of major soyrelated events and trends during 2004 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan/Feb.–Biodiesel magazine starts publication
in the USA.
Feb. The excellent European periodical Soyafoods,
edited by Heather Paine of England, changes its title to Soy
& Health, when the American Soybean Association stopped
funding. Past and current issues can be downloaded from the

Soy Conference website www.soyconference.com.
April–Yamasa Corporation purchases San-J International
(Richmond, Virginia).
April–Pulmuone U.S.A. makes a signiﬁcant ﬁnancial
investment in Wildwood Harvest Foods, Inc. In July the two
companies announce their merger. Both tofu companies are
based in California.
April–The Food and Drug Administration (FDA)
conﬁrms that it is in the process of reviewing a petition for
a health claim that suggests the consumption of soy proteinbased foods may reduce the risk of certain types of cancer,
including breast, prostate, and colon cancer. The Solae
Company submitted the petition.
June–”The Whole Soy Story: The Dark Side of
America’s Favorite Health Food,” an article by Kaayla T.
Daniel is published in Mothering magazine. Her unbalanced
approach is to collect, often misinterpret, and publish in one
place all the negative information she can ﬁnd about soy.
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July 20–Wildwood Natural Foods, Inc. and Pulmuone
U.S.A. announce their merger.
July–Soyfoods Center “publishes” on its Internet
website (www.soyfoodscenter.com) the entire (previously
unpublished) manuscript of its book History of Soybeans
and Soyfoods, by William Shurtleff & Akiko Aoyagi (2,500
pages). It is now available worldwide for all to use free of
charge. Research and writing of this book began in Oct.
1980.
Nov. 10–USDA’s Animal and Plant Health Inspection
Service [APHIS] conﬁrms the presence of soybean rust on
soybean leaf samples taken from two plots associated with a
Louisiana State University research farm.
World Wildlife Fund establishes the Roundtable on
Responsible Soy to address the impacts of soy production [as
on the Amazon rainforest] and identify solutions.
Trends: (1) The low-carb diet continues its popularity
and upward trend in the USA. Soy protein is being used to
replace carbohydrates is a wide array of products from taco
chips to bread, from healthy soft drinks (Snapple-A-Day)
to vegetable juice (V8 Splash Smoothies). Consumption of
meat, which is also low in carbohydrates, is now coming
back into popularity. Few, if any, nutritionists, think that lowcarb diets are healthful. (2) The anti-soy faction continues
to have an active and one-sided web presence–an a negative
effect on the growing interest in soyfoods. Leaders are Sally
Fallon, Kaayla T. Daniel, Richard and Valerie James, and a
few others. (3) Ten million more people were hungry in 2004
than in 2003, according to Bread for the World Institute’s
2004 Hunger Report. At the same time the World Food
Program announced that food aid has decreased every year
since 1999. Hunger is a growing issue. Hunger and poverty
are inextricably linked; if there are no resources, there is no
food.
5234. AGP News (Omaha, Nebraska). 2004. SoyGold
featured on “The Naturally Soy Show.” No. 4. p. 8.
• Summary: “Blake Hendrix, Vice President, Technology–
Marketing and Applications, displays soy methyl ester
samples to Diane Cook, Producer of “The Naturally
Soy Show” prior to taping a segment on soy biodiesel.
Hendrix and John Campbell (background), Vice President,
Government Relations and Industrial Products, were ﬁlmed
at AGP’s methyl ester plant in Sergeant Bluff, Iowa for the
show which aired on RFD-TV.”
A large photo shows this.
5235. AGP News (Omaha, Nebraska). 2004. Using soybeans
in the soybean harvest. No. 6. p. 3. [Dec.].
• Summary: “Customers who participated in the harvest
tour at the Chris Dashner farm in southwest Iowa inspected
a combine that was partially constructed from soybeans,
as well as being powered by the crop it was harvesting.
The 9560 STS John Deere combine incorporates as much

as two bushels of soybeans and one-half bushel of corn in
HarvestForm(TM) composite panels that are used for the
rear engine panels. HarvestForm composites have reduced
weight compared to sheet metal panels and provide the
same structural strength and durability as a petroleum-based
composite material panel. Additionally, Dashner uses a 2
percent blend of soy biodiesel in his diesel-powered farm
equipment, including his combine. New and expanded uses
of soybeans contribute to a better market for this important
crop.”
5236. AGP News (Omaha, Nebraska). 2004. AGP to expand
soy biodiesel plant. No. 6. p. 9. [Dec.].
• Summary: “AGP’s soy biodiesel production will be
increasing in the near future following approval by the Board
of Directors to expand the soy methyl ester plant at Sergeant
Bluff, Iowa.
“’The Board and Management have been waiting for
Congress to approve new biodiesel tax exemptions before
approving this project,’ said Brad Davis, Board Chairman.
‘We are thrilled that Congress and the President have agreed
to legislation that will move biodiesel to the next level.’
“Marty Reagan, AGP CEO, complimented the state and
national soybean and biodiesel organizations for helping to
make a decade quest for Federal support ﬁnally come to life.
“The recent ‘JOBS’ bill approved by Congress included
provisions championed by Iowa Senator Chuck Grassley,
Chairman of the powerful Senate Finance Committee.
Among other things, the ‘JOBS’ bill provides a two-year
partial excise tax exemption for biodiesel blended with
diesel fuel. The legislation also restructured and extended the
ethanol partial excise tax exemption through 2010.
“’Without support from the American Soybean
Association, the National Biodiesel Board, and the
Renewable Fuels Association, this law would not have been
approved,’ said Reagan.
“AGP was the ﬁrst company to construct a purpose-built
biodiesel plant in 1996. The plant has been in continuous
operation ever since. AGP has marketed its SoyGold® brand
biodiesel to customers serving the farm and ﬂeet markets for
nearly a decade. SoyGold is marketed though AGP’s whollyowned subsidiary, Ag Environmental Products, LLC (www.
soygold.com).
“The biodiesel plant expansion is designed to increase
AGP’s production by approximately 60 percent. Project
completion is expected by July 1, 2005 and will give AGP
capacity to produce 11-12 million gallons of biodiesel
per year. Much of the work will involve infrastructure
improvements such as railroad track and inventory tankage
intended to improve plant efﬁciencies and ﬂexibility.”
5237. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Soy goes “extreme”: T.V.
personality Ty Pennington discusses the beneﬁts of soy-
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based spray-foam insulations during a taping of ABC’S
“Extreme Makeover: Home Edition.” 16(3):6-7. Dec.
• Summary: “It’s ofﬁcial: Soy has made its way into reality
TV. It may not be as dramatic as being cast on a remote
island or competing among contestants for the chance at a
dream job, but for one unique Californian family, soy-based
foam insulation became a success story that will provide a
healthy environment for their daughter.
“ABC’s ‘Extreme Makeover: Home Edition’ lent a
helping hand to the Pope family, whose daughter has a
skin ailment preventing her from being in direct contact
with sunlight. Her disorder limits her time outdoors, and
so a healthy environment indoors is critical. To address
this sensitive condition, the family’s home was completely
overhauled with environmentally safe, state-of-the-art
products, including soy-based spray-foam insulation
from Construction Polymers International, LLC (CPI). Ty
Pennington, host of ‘Extreme Makeover: Home Edition’,
discussed the beneﬁts of soy products, focusing on the safety
of the product for all consumers
“’Extreme Makeover: Home Edition’ is a ‘beat the
clock’ reality show where designers, contractors and
hundreds of other specialty construction workers have seven
days to do four months worth of renovations to a single
home. Pennington and the crew work as a team to enhance
each home in a seemingly impossible amount of time.
“Getting the Job Done: Since 1999, the soybean
checkoff has worked with Urethane Soy Systems
Company (USSC) in Volga, South Dakota, to advance the
commercialization of soy-based plastics by creating a unique
soy polyol called SoyOyl®. Through checkoff funding,
USSC developed and patented SoyOyl®, which is used in
soy-based foam insulation.
“Soy-based polyurethane plastics are created when
an isocyanate (a special type of salt) is combined with
a soybean oil-based polyol, thereby creating a chemical
reaction. Depending on the application, various mixtures of
soy-based polyols with isocyanates can cause plastics to be
rigid or ﬂexible.
“In addition to CPI’s product featured on ‘Extreme
Makeover: Home Edition,’ BioPolymers, LLC. and Biobased
Systems, LLC. also manufacture and retail soy-based sprayfoam insulation. Biobased Systems, LLC. utilizes technology
supported by the soybean checkoff in its Biobased 501 and
1702 insulations. BioPolymers, LLC. employs the same
technology in its Healthyseal 500.
“Soy-based foam insulation is applied as a liquid and
expands 100 times in size to seal wall surfaces. It contains
none of the formaldehyde found in most ﬁberglass batting
insulation. In addition, soy insulation is not affected by time
or moisture, will not settle and is completely resistant to
mold and mildew. Soy-based spray-foam insulation is less
expensive than traditional spray-foam insulations, is class 1
ﬁre rated and increases the indoor air quality in buildings.

“Environmental awareness is increasing each year,
adding to the overall demand for high-quality, highperformance green products. The soybean checkoff continues
to invest in research and development of soy-based products
that meet the demands of the construction industry.
“Going the Distance: Companies that manufacture
soy-based foam insulation are making conscious efforts to
provide an economically and environmentally competitive
product that will become a staple used in the commercial and
residential construction industry.
“According to Biobased Systems, LLC, the seamless
airtight thermal seal does not allow air to penetrate past
the surfaces on which it is applied. Harmful mold and
mildew are not given the same opportunities to grow. Mold
not only contributes to unhealthy indoor air quality, but it
also contributes to rot. Fiberglass batts must be cut around
electrical wire and duct outlets, leaving openings that air can
penetrate. Toxic mold growth behind homeowners’ walls
has been a major health threat to homeowners. Homes in
Washington, D.C. and Michigan insulated with soy sprayfoam insulation have been showcased to the media to
demonstrate these health beneﬁts.
“Consumers realize the safety and security of a healthy
alternative to ﬁberglass insulation and are now demanding
soy-based foam insulation to protect their businesses and
homes from the elements while enhancing their living
environment.
“It seems that everywhere you look lately, soybeans
are positively impacting people’s lives. Soy seems to be the
solution to reducing the amount of petrochemicals used in
products made for the building and construction industry.
Thanks in part to the efforts of USB and the soybean
checkoff, this healthy alternative has quickly proven how
our quality of life can be enhanced as it continues to work its
way beyond the farm and into consumer hands.”
Photos show: (1) An exterior view of a home under
construction. (2) Soy-based spray-foam insulation installed
in a wall of the home.
5238. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Biodiesel use in buses at children’s
asthmatic camp demonstrates health beneﬁt. 16(3):8. Dec.
• Summary: “The soybean checkoff and the Biodiesel
Alliance are key supporters of the American Lung
Association of the District of Columbia’s (ALADC)
biodiesel education program.
“At Camp Happy Lungs, a camp for children with
asthma, biodiesel was used in buses to transport the children
to and from the camp. ALADC ofﬁcials report they are
impressed with the biodiesel health research that was done
by premier institutions, such as Lovelace Respiratory
Research Institute.
“Checkoff dollars helped biodiesel become the ﬁrst and
only alternative fuel to fully complete the Health Effects
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testing requirements of the Clean Air Act. Because of the
credibility of the research, the ALADC has the conﬁdence in
biodiesel to identify opportunities for its use in Washington,
D.C. The soybean checkoffs Biobased Products Initiative,
in a partnership with Qualiﬁed State Soybean Boards in the
Mid-Atlantic region, helps carry out the program with the
ALADC. A USDA biodiesel education grant awarded to the
National Biodiesel Board also funds the program.”
5239. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Soy molding adhesive remover
saves automotive service stations time, money. 16(3):11.
Dec.
• Summary: “Franmar Chemical Inc., is helping ease
expensive auto repair costs by developing an adhesive
remover called BEAN-e-doo® Molding Adhesive Remover
for side impact molding strips on automobiles. The adhesive
remover has been recognized by the soybean checkoff.
“BEAN-e-doo Molding Adhesive Remover was
developed to ease the removal of adhesive from side-impact
panels on vehicles. When repairing damage to automobiles,
collision repair shops must remove side-impact panels ﬁrst
to effectively repair dents and cracks and then reafﬁx the
panels. The time involved in removing adhesives can trump
the total time it takes to repair impacted side panels on
automobiles.
“’Most service stations sand or grind off adhesives from
automotive panels,’ says Frank Sliney, CEO of Franmar
Chemical Inc. ‘This process can take precious hours away
from other jobs that need attention. BEAN-e-doo Molding
Adhesive Remover allows service technicians to work on
additional repairs to vehicles while our adhesive remover
takes care of the moldings.’
“BEAN-e-doo Molding Adhesive Remover is 40 percent
soy-based, which makes it biodegradable and nontoxic with
no heavy odor. Auto shops can throw moldings into trays of
the soy adhesive remover and easily return to wipe away the
remaining adhesive from the molding.
“The product entered the market in early September
and has been tested since January by White and Peters,
a wholesale distributor of new and used cars, of British
Columbia. It retails for $129 per 2½-gallon drum compared
to several petroleum-based competitors, price of $112
to $115 per 1-gallon drum. For continued effective use,
Franmar Chemical Inc. recommends replacing its adhesive
remover every three months.
“To learn more about Franmar Chemical Inc., and
BEAN-e-doo Molding Adhesive Remover, contact Frank
Sliney at 309-452-7526 or visit www.franmar.com. To learn
more about soy-based products, visit the United Soybean
Board at www.unitedsoybean.org.”
5240. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Department of Energy promotes

internal “buy bio” initiative. 16(3):8. Dec.
• Summary: “The United States Department of Energy
(DOE) already uses biodiesel in several of its ﬂeets, soybased cleaners in agency ofﬁces and other biobased products.
Doug Kaempf, DOE Program Manager from the Biomass
Program, Energy Efﬁciency and Renewable Energy is
supporting efforts to encourage greater use of biobased
products.
“Kaempf encourages all agencies within the DOE
to begin replacing petroleum products with biobased
alternatives. A new biobased product Web site, launched
by the Biobased Manufacturer’s Association (BMA) was
announced, which will ease the convenience of purchasing
biobased products.
“To assist government agencies like DOE, the soybean
checkoff has developed informative biobased product kits
geared for government purchasers. The kits describe the
advantages of using biobased products in facility equipment
and building maintenance, janitorial services, building
construction and printing.”
5241. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2004. Ground-breaking biodiesel tax
incentive passes. 16(3):18. Dec.
• Summary: “The U.S. Senate approved the ﬁrst biodiesel
tax incentive in mid-October. Congress passed the incentive
as part of H.R. 4520, legislation concerning the Foreign
Sales Corporation/Extraterritorial Income Tax (FSC/ETI),
also known as the American JOBS Creation Act of 2004.
“The biodiesel tax incentive, which is structured as a
federal excise tax credit, amounts to a penny per percentage
point of biodiesel blended with petroleum diesel. It will
lower the cost of biodiesel to consumers in taxable and tax
exempt markets. Based on the USDA baseline estimates for
future soybean production, over a ﬁve year time period the
biodiesel tax provisions could add almost $1 billion directly
to the bottom line of U.S. farm income. In addition, the
provisions will signiﬁcantly beneﬁt the US economy and
could increase U.S. gross output by almost $7 billion.
“’This is a deﬁning moment for the future growth of
biodiesel in the United incentive would not have happened
without the steadfast commitment of Senator Chuck Grassley
(R-IA), Senator Blanche Lincoln (D-AR), Congressman
Kenny Hulshof (R-MO) and others,’ says American Soybean
Association (ASA) president Neal Bredehoeft, a soybean
farmer from Alma, Missouri.
“’Biodiesel holds great promise for helping reduce our
dangerous dependence on foreign sources of oil,’ Grassley
says. ‘I’m glad Congress has ﬁnally acted to promote this
clean-burning renewable fuel. It’s a no-brainer to look to
the Midwest rather than the Middle East to meet our energy
needs.’
“Senator Lincoln is an ardent biodiesel supporter and
has repeatedly gone on record to say she champions biodiesel
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because it beneﬁts agricultural producers in
Arkansas and other rural states, and it’s a
great step toward making this clean-burning
fuel an integral part of our nation’s energy
portfolio.
“At the insistence of biodiesel
champions like Senators Grassley and
Lincoln, the biodiesel tax incentive was
included in the FSC/ETI legislation. It is part
of the Volumetric Ethanol Excise Tax Credit
(VEETC) originally introduced as S. 1548,
sponsored by Senators Grassley and Lincoln,
and H.R. 3119 sponsored by Representative
Hulshof.
“Checkoff Investment Crucial to Biodiesel: Soybean
farmers have invested millions of dollars through the
soybean checkoff to build the biodiesel industry in the
United States. More than 400 major ﬂeets use biodiesel
commercially nationwide. About 300 retail ﬁlling stations
make biodiesel available to the public, and more than 1000
petroleum distributors carry it nationwide.
“Biodiesel works in any diesel engine with few or no
modiﬁcations. It can be used in its pure form (B100), or
blended with petroleum diesel at any level-most commonly
20 percent (B20).
“Readers can learn more about biodiesel by visiting
www.biodiesel.org.”
A half-page color photo shows a hardwood gavel hitting
a round wooden sound block against the background of an
American ﬂag.
5242. Mescher, Kelly. 2004. Soy products get the job
done. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(3):22-23. Dec.
• Summary: “Farmers spend hours and hours every year
working hard–making seed decisions, preparing the ground
and planting crops in the spring, scouting their soybeans in
the summer, and ﬁnally–the long push to harvest in the fall.
Not to mention updating and ﬁxing equipment, buildings,
fences–the list goes on and on. The products in this story just
might make growers’ lives a little easier throughout the year.
“The icing on the cake–these products are all made from
soy.
“Cleaning Up Spills and Grills: One task that always
seems to be on farmers’ to-do list is the upkeep of equipment
and the cleanup afterwards. Rusty Clayton, owner of the
True Value in Brooklyn, Iowa, says they have the products to
help farmers get the job done.
“The SoyClean® line of products, developed by West
Central Soy in Ralston, Iowa, may help make farmers’
tasks run a little smoother. And because they’re made from
soybeans, farmers will be using their own homegrown
product.
“The Grafﬁtti Remover is their most popular product–

great at removing eyesores, Clayton says.
“’The Driveway & Patio Cleaner is very effective,’
Clayton continues. ‘I used it in my garage where oil dripped
probably ﬁve years ago. I used just a little squirt of the
Driveway & Patio cleaner and gave it a half-minute to work
and it wiped right off.
“’The Penetrant and Lubricant penetrates as well as
WD40 and lubricates ten times better,’ Clayton says. ‘It
doesn’t evaporate and continues to lubricate a lot longer.
It works great on hinges and any place you’re using a
penetrating oil to remove rusted nuts and bolts and when
working on machinery.’
“The Paint Stripper also works great, Clayton adds.
“’If you want to strip the paint off metal or wood, it’s
real low odor. It won’t burn if it spills on you. You also have
a longer wet time with it. If you have to go to town, you can
come back in three hours and it will already have worked its
magic.’
“Another bestseller is the Soyclean BBQ Grill Cleaner.
“’We gave all the contestants at the Iowa State Fair
cookoff a bottle,’ Clayton says. ‘I think it works better than
the other cleaners. The soy methyl esters get in there and cut
the grease and the baked on gunk.’
“The SoySeal Wood Sealer and Waterproofer is also
very popular.
“’It’s a 24-month sealer,’ Clayton says. ‘The Wood
Sealer and Waterproofer only requires one coat. It’s a tougher
ﬁnish.’
“Finally, the Dry-Erase Markerboard Restorer does a
fabulous job of taking out all the red, blue and green streaks
stained and left behind on marker boards, Clayton says,
making boards ‘like new.’
“Clayton says these products are just as effective as
brands lining store shelves–but they don’t contain all the
harsh chemicals.
“’They don’t have so many nasty fumes that about
knock you over,’ Clayton adds.
“SoyClean products can he purchased online at www.
soyclean.biz. They currently ship products all over the U.S.
“Boasting About Beans: Jason Davenport, marketing
director of Franmar Chemical Company, Inc., based in
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Normal, Illinois, says their soy-based products have been so
successful that they’ve been selling them for 22 years. The
products have evolved, of course. And so have the names.
“’Ickee Stickee Unstuck–that’s my favorite,’ Davenport
says of their cleaning product. ‘It has quite a few different
applications. You can remove grafﬁti, permanent markers,
crayons, greases and oils, and use in the garage or shop
for general cleanup of tars and greases. It’s a really good
consumer product.’
“Other products include Soy-Gel, their ‘biggest product
for consumers,’ Davenport says.
“’It’s a professional paint stripper for removing paints
and urethanes that’s easy for anyone to use,’ Davenport
continues. ‘It’s very safe as a paint stripper–there’s nothing
hazardous about it. It will remove paint and strip down
old tractors. We have a big market for restoring tractors,
furniture and houses.
“We actually dealt with a lot of farmers last year
restoring tractors. They just applied Soy-Gel to their tractors,
let it sit and then sprayed it down with a power sprayer. It
was a big deal–they just absolutely loved it.’
“The soy-based Barrier Cream is great for farmers who
are ready to roll up their sleeves and aren’t afraid to get their
hands dirty.
“’The Barrier Cream is like an invisible glove,’
Davenport says. ‘It’s like a lotion you put on your hands and
it turns invisible. If farmers get grease and dirt on them when
working on tractors, at the end of the day they can just wash
it off with water. Everything that was on top of the barrier
cream will just wash off with water.’
“The Bean-E-Doo(TM) Mastic Remover is another
product sold by Franmar. Dave Julich, president of
Environmental Safety Consultants based in Springﬁeld,
Illinois, says the soy-based mastic remover saved their
company.
“’We had been in the business for 25 years, and we
were just getting ready to get out of the business of ﬂoor tile
removal,’ Julich says. ‘We were having so much trouble with
all of the other stuff on the market.’
“The odors of most mastic removers created many
complaints and a lot of problems, Julich says, especially
when working in schools or retirement homes.
“’And then all of a sudden this guy came along with
this Bean-e-doo stuff. None of us believed it. It’s kind
of refreshing to know there’s some honest guys selling a
product.’
“It’s a product that’s virtually nontoxic and odor free,
Julich says. The big test: removing tiles in a 10-story
retirement home. ‘We escaped there without one complaint,’
Julich says.
“The products are environmentally friendly and help
out farmers by using the soybeans they grow. For more
information, please visit www.franmar.com.
“To view stories online, please visit www.

soybeanreview.com.”
Photos show (1) A yellow bottle of Soy-Gel. (2) All of
the Franmar products lined up on a table.
5243. Mescher, Kelly. 2004. Soy candles–A new way of
life. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(3):24. Dec.
• Summary: “Scott Heitland was living what most people
would call–the good life. Scott lived and worked in the
hustle and bustle of, arguably–one of the greatest cities in
the U.S.–Chicago. Scott was director of cost accounting for
a billion dollar bakery. He was making six ﬁgures, his wife
Kim Heitland says. But things change.
“’One day, Scott came home and said he didn’t want to
do this anymore,’ Kim continues. ‘He said “I want to move
back to Iowa.” So he left his job within two weeks. We
moved back to Iowa within three weeks.’
“Scott missed the peace and tranquility Iowa life offers–
badly. So badly that they moved back to Iowa without even
having another job lined up. And then one day a few weeks
after they moved back, a ‘mysterious’ fax passed across the
Stevenson’s fax machine. It was regarding an opportunity
with soy wax. The fax peaked their interest. Scott worked
with the small soy wax manufacturer for six months (without
earning a paycheck, mind you) to learn the ropes. By the end
of those six months, Scott and Kim were scraping the bottom
of the barrel.
“’We had $14.00 in our pocket,’ Kim says. ‘We just kept
hanging onto soy wax.’
“And hanging on has deﬁnitely paid off. The Heitland’s
now manage and are one of several investors in the soy
candle company, Soy U R Burning, based in Cedar Rapids,
Iowa. Soy U R Burning employs about 30 people, and that
number goes up during the Christmas season. The Heitland’s
hung on, and have pulled themselves up–now selling to some
big hitters in Iowa, including Hy-Vee Corporate, Von Mauer,
The Machine Shed Restaurant, Hallmark and gift shops
throughout the state.
“Soy candles have become a hit in the Midwest, Kim
says. But it has taken some time for others to light up to the
soy wax.
“’Iowa is teaching the rest of the country,’ Kim says.
‘We are progressive. In Iowa, everyone has heard about it,
and we’re teaching the world. The East and West Coasts
haven’t heard about it yet.’
“But they will. Demand is growing quickly for the
highly renewable soy candles.
“’When we ﬁrst started six years ago, there was 20,000
pounds of soy wax reﬁned,’ Kim says. ‘And now it’s 40
million. Every trade journal we read says the only growth in
candles right now is coming from soy based candles.’
“And it’s that farm base that may have many consumers
handing over dollars.
“’Everybody is touched by a farmer in this country,’
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Kim says. ‘Consumers are so inspired by the fact that candles
can be produced by something that is growing, and you don’t
have to use foreign oils. They love it.’ At least 50 percent
of the people Kim talks to have a friend or relative that is a
farmer. If the customer does know a farmer and makes the
‘farm connection,’ nine times out of ten they will buy, Kim
says.
“Visit www.soyurburning.com.”
A sidebar: “Checkoff Dollars: Seventy percent of U.S.
households purchase candles. So it’s easy to see that candles
can provide added value to agriculture by using more than
110 million bushels of soybeans. Checkoff dollars have
been invested in marketing and promotions to capture a
larger share of the 1.2 billion pound U.S. market for candle
wax. Another beneﬁt to consumers–soy wax burns cleaner
than standard petroleum-based waxes. Visit http://www.
iasoybeans.com/isob/soycandles.html.”
Two photos show soy candles (so labeled) burning.
5244. Product Name: Silk (Soymilk Sold Refrigerated in
Half Gallon Pure-Pak / Gable Top Cartons) [Fortiﬁed for
Kids].
Manufacturer’s Name: White Wave, Inc.
Manufacturer’s Address: 6123 E. Arapahoe Rd., Boulder,
CO 80303.
Date of Introduction: 2004 December.
Wt/Vol., Packaging, Price: Half-gallon Pure-Pak Carton.
Retails for $4.29 (2004/12, Lafayette, California).
How Stored: Refrigerated.
New Product–Documentation: Product with Label
purchased at Safeway supermarket in Lafayette, California.
2004. Dec. 28. A description of Henry Ford’s work with
soybeans is on one side of some of the cartons.
5245. Nattô rooshon ando nattô sekken [Natto lotion and
natto soap]. 2004. Tokyo: Shufu no Tomo-sha. 66 p. 26 cm.
[Jap]*
5246. Tickell, Joshua. 2004. Biodiesel 101: Introduction to
biodiesel. Hollywood, California: Biodiesel America. 120
min. 4.75 inch videodisc. *
• Summary: “Filmed at the National Biodiesel Board Expo,
Palm Springs, leading biodiesel advocate Joshua Tickell
provides an in-depth guide to the current and future potential
of biodiesel, outlining the beneﬁts to health, the environment
and the economy.” Address: California.
5247. Biobased Solutions (United Soybean Board–Web).
2005. Visitors see Statue of Liberty from new heights with
soy oil. 6(1):1. Jan.
• Summary: “After years of relying on petroleum based oil
formulations to operate the elevators in the Statue of Liberty,
the National Park Service (NPS) and the U.S. Department of
Agriculture’s (USDA) Agricultural Research Service (ARS)

partnered in 2002 to develop a biobased ﬂuid for use in the
statue’s elevator’s. The soybean checkoff supports efforts to
incorporate soy into newly developed products.”
NPS provided 5 speciﬁcations for the new oil. To make
it superior to the old petroleum based oil: (1) It had to be
readily biodegradable in case of leakage. (2) It had to come
from a renewable resource. (3) It had to be economical. (4)
It had to be non-polluting. (4) It had to meet all industry
standards for safety and performance.
The National Center for Agricultural Utilization
Research (NCAUR; Peoria, Illinois). a division of ARS,
determined soy oil as its best option. They developed the
“soy hydraulic ﬂuid,” according to Sevim Erhan, research
leader at the Food and Industrial Oil Research Unit (FIO)
of ARS in Peoria. “After two years of use at the Statue of
Liberty, the soy oil is working extremely well.”
“Jack Stover, owner of Agri-Lube Inc. [Deﬁance,
Ohio], who produced the oil for NCAUR and the Statue of
Liberty, said the most important advantages of soy oil over
petroleum-based oils are its environmental friendliness and
improved safety.”
“The nation’s park services could use it in their
snowmobiles and lawn mowers, while other government
agencies, private parks and universities could use it in their
hydraulic systems,” Stover said. “Some Ivy League and
Big Ten universities will be using ‘soy elevator grease’ in
elevators in 2005.”
5248. Mescher, Kelly. 2005. Biodiesel: Passage of tax
incentive means big changes for industry. Part I of IV.
Investing checkoff dollars. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 16(4):16-17. Jan.
• Summary: “John Heisdorffer heads outside with his
24-year-old son Chris in the morning to start chores on the
farm.
“He often starts the day off by checking on the ﬁnishing
barns that house his hogs before heading out to the ﬁeld.
Heisdorffer depends on his pickup truck and equipment
every day to get the job done. And he also depends on
biodiesel–which powered all of his equipment.
“Heisdorffer is past treasurer and past chairman of
the technical committee for the National Biodiesel Board
(NBB) and a past director for the Iowa Soybean Promotion
Board. He knows a thing or two about biodiesel. Heisdorffer
has always known about the vast array of beneﬁts soy
biodiesel provides–including cleaner emissions, improved
environmental friendliness, increased lubrication for
equipment and usage of our homegrown product–reducing
dependence on foreign oils.
“Now–after eight years of hard work–Heisdorffer
and other biodiesel supporters are proud to say that the
U.S. government is recognizing those beneﬁts as well. On
October 22, 2004, President George W. Bush signed into law
a bill containing the ﬁrst biodiesel tax incentive, as well as an
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extension on the ethanol tax incentive. The tax incentive took
effect January 1, 2005, and will last for two years.
“Starting right away, the National Biodiesel Board
(NBB) will push to get the tax incentive extended, says
Jenna Higgins, communications director for the NBB.
“The bill has helped close the cost gap between
biodiesel and No. 2 diesel. This allows retailers ﬂexibility
to establish price points, which allow biodiesel to compete
with regular diesel. The combination of the Illinois sales tax
and federal excise tax could make a B20 blend (20 percent
biodiesel, 80 percent regular diesel) cost competitive with
regular diesel.
“That alone will earn soy biodiesel some customers.
“’Commercial truck drivers watch their fuel costs,’ says
Earl Williams, president of the Illinois Soybean Association
and grower near Cherry Valley, Illinois. ‘A penny a gallon is
a signiﬁcant price for the volume of fuel they use. Before this
tax incentive, biodiesel has been priced slightly higher. And
those pennies a gallon difference has been the reason why
commercial trucking companies haven’t been using it.’
“Many farmers have also been holding back on using
their homegrown fuel because of the costs. But now that’s
going to change. Williams expects to see growers start using
soy biodiesel more and more. And growers who have already
been using it, say, at a B2 level, for example, will probably
be pumping trucks and equipment with higher blends,
such as a B10 or B20. According to a U.S. Department of
Agriculture study, the incentive is expected to increase
biodiesel demand from an estimated 30 million gallons in
ﬁscal year 2004 to at least 124 million gallons in the near
future. But depending on crude oil prices and other factors,
demand could grow much higher during the next decade.
“That’s a big increase–with a multitude of beneﬁts for
growers.
“’I think the tax incentive is going to give us an
opportunity to market our soybeans at a better price,’ says
Steve Scates, chairman for the Illinois Soybean Checkoff
Board (ISCB) and grower near Shawneetown, Illinois.
“’It’s going to give us an access to move some of our
soy oil.’ That’s good news for growers, says Ron Heck,
chairman for the American Soybean Association (ASA) and
grower near Perry, Iowa.
“’It means that there’s an existing and large new market
for the soybean oil that is frequently in surplus,’ Heck says.
‘Because soybeans are being crushed for the protein meal.’
“Just two years ago, 2 billion pounds of soybean oil
were sitting in storage, Heck says, building up as inventory
at the crushers–depressing prices. Now with this tax
incentive in place, they’re likely to reduce the surplus.
Biodiesel plants across the Midwest can be assured a market
for biodiesel.
“But this biodiesel tax incentive would not have been
passed if it weren’t for farmer checkoff dollars. Checkoff
dollars were crucial.

“’It just plain wouldn’t have happened without checkoff
dollars,’ Heisdorffer says. ‘The dollars provided what we
needed for the health effects testing, fuel speciﬁcations
and other commercial development activities. We’ve been
working on it for a while–for the past eight years.’
“Checkoff dollars were also used to fund programs to
show equipment manufacturers data and test results of soy
biodiesel. This ongoing program resulted in Chrysler’s recent
announcement that the new diesel Jeep Liberty will have a
factory ﬁll of B5 biodiesel. Although the use of B20 will not
void the warranty of any major U.S. engine manufacturer,
there is still work to be done with the engine makers to
obtain clear, positive warranty statements on the use of B20,
Scates says.
“The tax incentive is a victory in their ongoing
commitment to seeing bioidesel succeed, growers are saying.
“’This is a very, very nice way to go out,’ says
Heisdorffer, who retired from the NBB board in November.
‘Seeing that the things we worked on for years are
happening.’”
5249. Dreeszen, Dave. 2005. AGP will build ethanol plant in
Siouxland. Sioux City Journal (Iowa). Feb. 1. p. A1.
• Summary: AGP will build a large corn-based ethanol plant
in the Sioux City area. A job-creation bill enacted last year
extends the federal tax break for ethanol through 2010 and
contains some tax incentives for making biodiesel. Address:
Journal business editor.
5250. Chajuss, Daniel. 2005. Brief biography and history of
his work with soy in the USA and Israel. Part II (Interview).
SoyaScan Notes. Feb. 19. Followed by numerous e-mails.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: Let us now return to the early,
pioneering products introduced by Hayes Ashdod during the
1960s. Hayes Ashdod was one of Israel’s ﬁrst company to
make foods from soybeans, and Israel’s ﬁrst manufacturer of
modern soy protein products.
In 1963 the company launched its ﬁrst product, a soy
protein concentrate named Haypro. This product was also
the ﬁrst commercial soy protein concentrate manufactured
outside the United States.
The main applications for Haypro were as a meat
extender, and in hypoallergenic formulas (especially for
babies and children allergic to cow’s milk). Most of the
product was sold outside Israel, mainly in Europe.
Hayes Ashdod was the world’s ﬁrst commercial plant
to make “traditional” soy protein concentrate (SPC) and
soy molasses by a counter-current aqueous alcohol wash
system; that system was developed by Daniel. The plant’s
initial capacity was about 5,000 metric tons of soy protein
concentrate and about 2,500 metric tons of soy protein
concentrate per year (each on an as-is wet basis).
Who should get the credit for developing this important
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new process using alcohol? In Dec. 2007 Daniel wrote: “The
credit for developing the process for SPC by aqueous alcohol
wash should go to Mustakas and coworkers [at NRRL] in
Peoria [1960-62].
“In the early 1960s, aqueous alcohol washed SPC
was introduced on a commercial scale by the Central Soya
Company’s Chemurgy Division in the USA; they developed
a immersion aqueous alcohol extraction system to make
SPC. At about the same time we introduced in Israel a
continuous counter current aqueous alcohol wash system to
make SPC. The producers of the ‘traditional’ alcohol washed
SPC generally use the continuous counter current aqueous
alcohol wash system today.”
Also in 1963 Hayes Ashdod introduced “Soy molasses,
a concentrated soy solubles extract, obtained during the
production of soy protein concentrate.” This product
is used in animal feeds and as a source of oligosugars
[oligosaccharides] for elderly people to maintain proper
[digestive-tract] ﬂora and regularity (mainly in Japan). Note:
Daniel Chajuss wrote the above quoted words and date on
14 Jan. 1993 in a letter to William Shurtleff, in response to
a question from Shurtleff. On 9 Sept. 1995 he again wrote
Shurtleff: “The name ‘soy molasses’ was coined by me in
1963. It is generally manufactured today in accordance with
the contents of my Israeli Patent No. 19168.” He recalled in
Feb. 2005: “When we got soy molasses, it was a dark, sweet,
bitter, viscous, strong-smelling product. It looked very much
like molasses. I decided to sell it to the feed mills, which
at that time were using beet sugar molasses. So I decided
to call it ‘soy molasses.’ But from my research in Peoria, I
knew it contained many very interesting compounds–such
as isoﬂavones and those that prevent perosis in chickens. In
1963 I made an application to the Israeli government to do
research on soy molasses. I believed in it very much because
of the many interesting components it contained. Now, most
of the patents concerning soy isoﬂavones are about ‘soy
molasses,’ as are most of the scientiﬁc articles. So this term
has become accepted, probably because it is so descriptive.
Soy molasses is more like beet sugar molasses than cane
sugar molasses.
In 1964 the company introduced Haysoy brand soy
ﬂours in full fat and defatted, toasted and untoasted forms,
mainly for the baking and fermentation industries.
In 1966 Hayes Ashdod Ltd. introduced texturized soya
protein concentrates under the brand names Hayprotex and
Contex. Hayprotex was designed for use mainly as a minced
meat extender, while Contex was designed mainly for
vegetarian analogs.
Hayes Ashdod started making texturized [textured] soy
protein concentrate in large part because they were very
familiar and friendly with the Katzin family–Sol and Sid
Katzin, two brothers, who came to Israel from the USA and
who built the Shefa Protein Industries plant in Arat, Israel.
They were idealists who made the ﬁrst textured soy ﬂour

in Israel. Sometimes they would buy (from Hayes Ashdod)
the ﬁnes of the white ﬂakes to texturize. Daniel asked Sol
why he didn’t texturize soy protein concentrate. Sol replied:
“We don’t sell taste, we sell nutrition.” Sol was a really nice
fellow, a nutritionist at heart and in his profession. They were
real pioneers, but they had such a difﬁcult time and were
often disappointed.
In the early days, after he saw Sol Katzin’s extruder,
Daniel ﬁrst did some trials with a Wenger single-screw
extruder. With assistance from Oak Smith, Hayes bought a
small Wenger extruder. Since Daniel didn’t want to compete
with his friend, Sol, he decided to extrude soy protein
concentrate–but the product was not very successful, and
deﬁnitely not as successful as Shefa’s textured soy ﬂour
products. Daniel’s product failed largely because of its high
price whereas the Katzin’s product failed because of its
ﬂavor–although its shape was excellent. Daniel is not aware
of any company that made textured soy protein concentrates
before he did. He knows that another similar product was
Response, made by Central Soya.
Note: Concerning early textured soy protein
concentrates: Hayes Ashdod introduced Hayprotex and
Contex in 1966, Grifﬁth Laboratories introduced GL-219 and
GL-9921 in 1974, and Central Soya introduced Response in
1975.
“Hayes Ashdod Ltd. Research and Development
Department has developed many soy analogs in various
forms (‘vegetarian sausages’, ‘ﬁsh-less ﬁsh ﬁngers’,
‘vegetarian sea food analogs’, ‘vegetarian schnitzels’,
‘vegetarian nuggets’, ‘vegetarian gulash’, etc.) based on
texturized soy protein concentrates (Contex) mainly to
promote Hayes Ashdod Ltd. markets and to ﬁnd customers
for its products. These vegetarian analog products were never
sold directly to the consumers but were sold to institutions
or to various manufacturers / distributors mainly in dry
rehydratable forms. They started to appear in the market in
about 1966 and still exist today. The usual name was the
product name as appears above. Soy protein isolates were
made on a pilot plant scale and were never manufactured or
sold by Hayes Ashdod Ltd. in any signiﬁcant quantities.”
Also in 1966 Hayes introduced Hyprovit and Promolac,
two powdered hypoallergenic soy formulas which were
designed to replace milk powder formulas for infants and
children allergic to cow’s milk.
In 1968 Hayes started producing Haypro-T, a special
soy protein concentrate, free of trypsin inhibition and free of
antigenicity, for use in calf milk replacers as a substitute of
milk proteins.
In 1969 Hayes started to produce Primepro, a more
functional and soluble soy protein concentrate, by further
treatment of the aqueous alcohol extracted soy protein
concentrate (Haypro), for use as substitutes for soy protein
isolates and for caseinates in various food systems, especially
in the meat processing industries.
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Also in 1969 Hayes introduced So-Bit (also spelled
Sobit), a ﬁber product which was removed from the soy
protein concentrate by a tail-end dehulling system containing
both aqueous alcohol washed hulls and ﬁbers obtained from
soybean cotyledons. This product has proven to be beneﬁcial
as a source of dietary ﬁber, especially for diabetic patients.
Address: Managing Director, Hayes General Technology
Company Ltd., Misgav Dov 19, Mobile Post Emek Sorek,
76867 Israel. Phone: (972) 8 592925.
5251. Bryan, Tom. 2005. Around the world on biodiesel: A
decade after Bryan Peterson’s amazing Sunrider expedition,
the story of the voyage continues to inspire thousands.
Biodiesel Magazine. Feb. p. 26-30.
• Summary: In 1994, Bryan Peterson completed a 35,000
mile, two-year trip around the world. Sunrider left Oregon
in July 1992 in a “24-foot, soft-sided [rescue model] Zodiac
boat powered almost exclusively by B100” [pure biodiesel]
and arrived in San Francisco Bay in early September 1994.
While searching for sponsors, Peterson learned
about biodiesel from the USDA’s Ofﬁce of Energy and
the University of Idaho. It was now being widely used in
Europe, he learned, and had been used in World War II.
Peterson was born and raised in California, lived in Hawaii
for a decade, then settled in Iowa in the early 1990s with
his wife and children. Address: Editorial Director, Biodiesel
Magazine.
5252. Lamp, Greg. 2005. News: Federal agencies to buy
biobased products. Corn and Soybean Digest. Feb. p. 11.
• Summary: “USDA has published its ﬁnal rule to implement
a program of preferred procurement of biobased products by
federal agencies.” This establishes provisions for the Federal
Biobased Products Preferred Procurement Program, in order
to promote energy independence and use of environmentally
friendly renewable products, such as biodiesel made from
soybeans. Address: Editor.
5253. Mescher, Kelly. 2005. Soy: From sea to shining
sea... Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(5):14-15. Feb.
• Summary: “The Statue of Liberty stands majestically
overlooking New York Harbor–holding her eternal torch.
“Little do visitors know upon stepping into the glass
elevators at the base of the monument that what’s moving
them to the top is a hydraulic ﬂuid made from soy.
“The soy-based hydraulic ﬂuid is not only better for the
environment and the wildlife surrounding it, but actually
works better than petroleum based ﬂuid under intense usage,
says Jeff Marrazzo, building and utilities foreman for the
National Park Service of Liberty Island.
“’It actually runs better with the soy-based ﬂuid than
it did with the petroleum based,’ Marrazzo says. ‘When we
ran with a petroleum...it would get to about 150 degrees.

It would lose viscosity, and we wouldn’t be able to get to
the top ﬂoor, because the oil wouldn’t push the piston. The
temperature was going to be a big concern when we made
the change. Now since we’ve been responsive, although the
temperature still gets high, it has not presented a problem
thus far.’
“That’s good news–the elevator is climbing to and
from the observation deck approximately 400 times a day,
Marrazzo says.
“The National Park Service had the desire to go green.
So when the statue was closed to visitors for three years due
to 9/11 [September 11, 2001, terrorist attack on the USA], it
presented an opportune time to make the switch.
“’What’s good about it is that it’s biodegradable, nontoxic, and we’re essentially using a product that is stable,
which is the best part about it,’ Marrazzo says. ‘Petroleum is
toxic–not biodegradable.’
“And that could have presented a major problem. They
transport hydraulic ﬂuid back and forth between Liberty
Island (and the Statue of Liberty) and Ellis Island. If a
petroleum spill occurred, there could have been very large,
negative impacts on the wildlife, environment and water
quality.
“The soy-based hydraulic ﬂuid was developed at the
University of Illinois by Sevim Erhan, USDA–Agricultural
Research Services research leader.
“Erhan studies industrial uses of soybean and vegetable
oils, including vegetable oil-based lubricants, engine oils,
biodiesel, polymers, etc.
“For more information on the Statue of Liberty, visit
www.nps.gov/stli/.
“In the heart of the Midwest in ‘Chicago-land,’ soy is
being utilized to improve the human environment.
“The Illinois Clean Energy Community Foundation
presented a $1.3 million grant to the Museum of Broadcast
Communications to promote energy efﬁciency, improve
the structure of the building, make it more environmentally
friendly for occupants and reduce maintenance costs of the
building by making it ‘green.’ The museum will achieve all
of those goals with soy.
“That’s because they are installing soy-based insulation
and a soy-based liquid rooﬁng membrane produced by
Green Products, LLC. The soy-based liquid rooﬁng
membrane is ﬂame resistant, 100 percent resistant to mold,
algae and bacteria and is Energy Star approved through the
Environmental Protection Agency.
“’We are helping to reduce the overall energy usage
of the buildings, while reducing harmful chemical reduce
the exposure to the occupants,’ says Grant Grable, vice
president of sales and marketing at Green Products, LLC.
‘We are helping to create a more productive, energy efﬁcient
environment for the building owner.’
“Green Product’s soy-based products are produced
with 100 percent environmentally friendly constituents and
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have very low off-gasing–unlike petroleum-based products,
Grable says.
“And the soy-based roof coating will hold up longer
under UV light exposure.
“’Anything made from petroleum is actually unstable
to UV light and breaks down through extended exposure to
sunlight,’ Grable says. ‘Our products have much more UV
stability, and thus last longer and perform better because
we are UV stable. That is one speciﬁc thing where soy out
performs the petroleum.’
“The soy-coating Energy Star white color also reﬂects
the sunlight–thereby reducing energy costs. The sunlight
won’t be absorbed like black tar rooﬁng.
“’There’s a big movement in the world of construction,’
Grable continues. ‘The U.S. Green Building Council has
become a national standard, and our products are all based
on soy and environmentally friendly constituents.’
“The world-renowned Shedd Aquarium in Chicago has
already installed the soy-based rooﬁng produced by Green
Products, LLC. Grable estimates that the Shedd Aquarium
project alone used approximately 37 acres of soybeans.
Just think about the potential. Visit www.greenproducts.net,
www.illinoiscleanenergy.org or www. sheddaquarium.org.”
“Washington in the Paciﬁc Northwest. Full of
breathtaking beauty, wildlife and marine mammals
inhabiting the area, such as Orca whales and sea lions–it’s no
wonder the 4,000 people living there are so environmentally
conscious.
“And that means soy biodiesel is a big hit.
“Marty Mead, owner of Mead Biofuels, sells soy
biodiesel (which he buys from West Central Soy in Ralston,
Iowa) to local customers, excavators, contractors, the
hardware store, and recently put in the ﬁrst biodiesel pump
at the local retail store, The Island Supply. A large majority
of Mead’s customers use the soy biodiesel at a 100 percent
level. There’s also a whale-watching boat running on 100
percent biodiesel, and about three others running on a
biodiesel blend. “The people like to show their support.
‘Everybody that is using biodiesel has a sticker somewhere
on the vehicle,’ Mead says.
“Biodiesel is so successful in the Orcas Island that
last summer Mead sold about 4,000 gallons of 100 percent
biodiesel per month. Compare that to the approximately
10,000 gallons of regular diesel sold per month. That’s a
testament to the islanders commitment when 40 percent of
the diesel powered vehicles are running on biodiesel. The
residents of the nearby San Juan Islands Lopez and Waldron
also use soy biodiesel.
“’Keeping our waterways clean is of paramount
importance here,’ Mead says. ‘We have seasonal salmon
runs, a large bottom ﬁsh population, seals and Orca whales.
The marine environment is a large source of the annual
revenues here. By using biodiesel in the marine environment,
we’re helping clean up the waterways to make it safer for the

marine mammals.’
“Deere Harbor Marina sells only 20 percent biodiesel,
Mead says, which is a ‘huge commitment on their part.’ The
Deere Harbor Marina supplies fuel to many boats that take
tourists and visitors sightseeing and whale watching.
“For more, visit www.meadbiofuel.com, www.
sovpower.net or www.orcasisland. org.”
“Checkoff Dollars at Work: Soybean checkoff boards
are proponents and supporters of new uses for soybeans. As
everyone now knows–thanks to the passage of the Energy
Bill–biodiesel has earned its good reputation. Could other
new uses of soybeans soon become big hits? It’s not just
farmers interested in soy anymore. Big cities and delicate
ecosystems have all beneﬁted from soy. And those markets
are expected to grow. Checkoff dollar investments and
promotions in new uses have made a big impact in bringing
the industry along. Visit www.ilsoy.org and click on ‘New
Uses’ or visit www.iasoybeans.com/ispb/ newuses.html.”
Photos show: (1) The Statue of Liberty. (2) Men
applying soy-based liquid rooﬁng membrane to the Shedd
Aquarium in Chicago. (3) “Boats like this one give tourists
a ﬁrst-hand look at the wildlife [orcas] inhabiting the waters
surrounding the Orcas Islands. Most boats are powered by a
biodiesel blend. This photo was provided by Western Prince
Whale and Wildlife Tours.” (4) Mead Biofuels transports
biodiesel on Orcas Island.
5254. OTCBB Bulletin Report. 2005. Why bio diesel will be
a huge success. March 1.
• Summary: The US Department of Defense has awarded
a contract for over 400 million gallons of bio-diesel. Yet
less than 30 million gallons of biodiesel were produced
domestically in all of 2004. Diesel fuel that contains 2%
biodiesel is called B2. John Deere has announced that it is
using 2% biodiesel (B2) as its preferred factory ﬁll in the US,
and DaimlerChrysler announced that its Jeep Liberty CRD
vehicles will be ﬁlled with soy-based B5 (5% biodiesel) at its
plant in Toledo, Ohio.
5255. Hytrek, Nick. 2005. AGP increases biodiesel
production. Sioux City Journal (Iowa). March 28. Siouxland
business progress report supplement.
• Summary: A biodiesel expansion project at AGP’s plant in
Sergeant Bluff, started in the fall and slated for completion
by July 1, will increase output by 12 million gallons a year.
“The biodiesel facility operates next to AGP’s soybean
processing plant.” Address: Journal staff writer.
5256. Corn and Soybean Digest. 2005. Biodiesel has strong
foundation of support. March. p. 46.
• Summary: Soy biodiesel is the fastest growing renewable
fuel in the USA. For more than a decade, the United Soybean
Board has used checkoff dollars to fund all aspects of this
remarkable growth. “Currently more than 500 major ﬂeets
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use biodiesel commercially nationwide, including all four
branches of the military, NASA, Harvard University, the
National Park Service, U.S. Postal Service and others. About
300 retail ﬁlling stations make various biodiesel blends
available to the public, and more than 1,000 petroleum
distributors carry it nationwide.” A color photo shows a
tanker ﬁlled with biodiesel. Address: Editor.
5257. Lamp, Greg. 2005. News: Pentagon fuels up with
biodiesel. Corn and Soybean Digest. March. p. 16.
• Summary: “Soy biodiesel pumps were recently installed
at the Navy Exchange fuel station located on the Pentagon
Reservation in Arlington, Virginia.” Its a good place to
introduce biodiesel to the general public and to politicians.
Address: Editor.
5258. Epstein, Edward. 2005. Gas-thirsty cars imperil U.S.,
ex-ofﬁcials warn. Indiana Gazette (Indiana, Pennsylvania).
April 7. p. 14.
• Summary: Americans now consume some 21 million
barrels of petroleum a day, with estimates that this may climb
as high as 26+ million barrels by 2020.
Some “conservatives, including some top national
security ﬁgures from the administrations of Presidents
Ronald Reagan and George H.W. Bush, recently sent the
White House a letter saying it is time to raise the mandated
fuel efﬁciency on autos and turn away from petroleum-fueled
vehicles in favor of such alternative fuels as ethanol, biodiesel or electricity and more hybrid cars and trucks.”
Another signer of the letter was former CIA director
James Woolsey, who says he worries that al Qaeda or other
Islamic terrorist groups could seriously disrupt oil exports
from Saudi Arabia and other producers in the Middle East.
Address: San Francisco, California.
5259. Corn and Soybean Digest. 2005. ASA helps deﬁne
implementation of biodiesel tax incentive. April. p. 32.
• Summary: In January, the American Soybean Association’s
staff in Washington [DC] met with representative of the U.S.
Treasury Department and the Internal Revenue Service (IRS)
to make recommendations. The biodiesel tax incentive is
structured as a federal excise tax credit. Address: Editor.
5260. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2005. U.S. Navy drops dependence on
foreign oil by increasing soy biodiesel use. 16(7):14. May.
• Summary: “The U.S. Department of the Navy soon will
be the largest user of biodiesel in the world. The soybean
checkoff has funded an effort through the National Biodiesel
Board (NBB) to promote the use of biodiesel by our armed
forces. According to the NBB, The Navy recently announced
a new policy that will increase U.S. energy security by
ramping up use of domestically produced fuel while cutting
out dependence on foreign sources of oil. The memo

establishes a policy that all nontactical diesel vehicles shall
operate on a blend of 20 percent biodiesel fuel (B20) no
later than June 1, 2005. All branches of the U.S. military,
including the Army, Air Force and Marines, currently use
B20 on various bases throughout the country.”
5261. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2005. New soy-based transformer ﬂuid
jolts rural electric co-ops. 16(7):14. May.
• Summary: “Can rural electric cooperatives afford to make
the switch to soy-based alternative transformer oil? The
true question is, can they afford not to switch? Funding by
the soybean checkoff helped to verify that soybean ﬂuid
would perform effectively as transformer oil. Cooper Power
Systems developed Envirotemp FR3 Fluid and is working
with Cargill to produce a soy-based transformer oil that
reduces the risk of transformer ﬁres and extends transformer
life over conventional, petroleum-based dielectric ﬂuids.
Initially, Envirotemp FR3 Fluid is more expensive than
mineral oil; however, long-term savings are involved
because it extends transformer life. Tipmont Rural Electric
Membership Cooperative in Indiana is one of the ﬁrst major
electric co-ops to use Envirotemp FR3 Fluid, and they report
great results. The soy-based technology offers improved
safety and easier cleanup of spills because the soybean oil
replaces petrochemicals. Cooper Power Systems estimates
the annual replacement of dielectric transformer ﬂuids could
consume up to 75 million gallons of soybean oil per year.”
5262. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2005. Taiwan places stamp of approval on
U.S. soy ink. 16(7):14. May.
• Summary: “Stop the presses! The successful use of soy
ink in the United States has made quite an impression on
Taiwan’s government. Soybean checkoff farmer-leaders
have met with ofﬁcials from Taiwan’s Printing Technology
Research Institute to discuss the potential of using soy ink in
printing operations. The printing industry has demonstrated
a strong interest in soy ink, especially companies with export
business to the European Union and Japan. The U.S. and
Taiwanese governments are collaborating to register soy ink
as a ‘green’ or environmentally friendly certiﬁed product
in Taiwan. If successful, Taiwan government agencies
will prioritize soy ink as their ﬁrst choice for government
publications, with a 10 percent price premium over
petroleum-based ink.”
5263. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2005. Demystifying soyfoods:
The Soyfoods Council hits home with chefs and food
manufacturers. 16(7):12e of 12-page insert after p. 14.
Spring.
• Summary: “Approximately 1,200 research chefs and
food scientists gathered in Montreal for about four days
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of learning for the annual Research Chefs Association
conference.
“The Research Chefs Association is a group founded
to develop and promote the relatively new discipline called
culinology, the combining of culinary skills with food
science to create successful new food products. It’s this
growing group that is the real force shaping the new menu
items seen in restaurants, and new food products seen on
store shelves. It’s a critically important group to connect with
when inﬂuencing new food product development is the goal.
“While in Montreal, The Soyfoods Council presented a
one-hour session called Demystifying Soyfoods. A standingroom-only crowd hung on every word of Dr. Lester Wilson,
food science and human nutrition professor at Iowa State
University (ISU). Afterwards, audience members were also
asking questions and tasting soyfoods prepared by Chef
Christopher Koetke, CEC, CEE and Dean of The School of
Culinary Arts at Kendall College in Chicago. The audience
was overwhelmed with excitement.
“A pre-session survey revealed that less than one-third
of participants thought they knew enough about soyfoods
to be useful–even though nearly 90 percent admitted they
had actually used soy in product development. Only 40
percent had used soyfoods in menu development. Whether
involved in purely culinary pursuits, product research and
development or education, chefs know little about soyfoods.
“But on a very positive note, 90 percent said they
wanted to know more about using soy, indicating a
widespread interest.
“Dr. Wilson and Koetke’s presentation, Demystifying
Soyfoods, introduced participants to today’s soybeans, the
various soyfoods, ingredients available, their functions
in foods and the health and nutritional beneﬁts of soy
components. Dr. Wilson opened with a fast-paced
presentation covering those topics, with extra attention to the
new breeding behind low-lin and high-protein beans.
“Then Chef Koetke rolled up his sleeves to prepare
tasting plates of tofu (silken and water-pack, soft and ﬁrm),
tempeh (raw and blanched), cooked soybeans (yellow and
black), roasted soynuts and ﬁve varieties of soy cheeses.
Koetke prepared and served spicy spaghetti sauce with tofu
over soy spaghetti, and invited the audience up for samples.
The audience also sampled soy mozzarella cheese sticks
fried in 1 percent low-lin soybean oil, cheese soup made with
soy gouda and a barbecue ‘beef’ made with today’s textured
soy protein (TSP).
“Even though a magniﬁcent lunch was scheduled
immediately after Demystifying Soy, more than half the
audience crowded around Dr. Wilson and Chef Koetke to
dig in. Many had questions about the new low-to-no trans fat
soybean oils, and were happy to hear The Soyfoods Council
was providing Soybean Oil Solutions Tool Kits for all
participants. They also left with binders full of information,
coveted samples of new lo-lin soybean oils and taste buds

tingling with the new taste of today’s soyfoods.
“Mission accomplished: For copies of Dr. Wilson’s
and Chef Chris Koetke’s presentations and recipes, call The
Soyfoods Council at 1-866-430-2590, ext. 241, or visit www.
thesoyfoodscouncil.com.”
5264. Mescher, Kelly. 2005. Soy biodiesel: John Deere
fueling up equipment with a B2 blend. Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 16(7):23.
Spring.
• Summary: “John Deere recently boosted their popularity
with soybean growers throughout the Midwest.
“That’s because John Deere recently announced that all
their diesel propelled machines made in the United States
will soon have a factory ﬁll of a B2 soy biodiesel blend. By
the end of 2005, new equipment rolling off the line will be
ﬁlled up with a blend of 2 percent soy biodiesel, 98 percent
petroleum diesel. One of the ﬁrst plants to begin using the
blend was the John Deere plant in Waterloo, Iowa.
“’The John Deere Waterloo Works is pleased to play
a part in the advancement of biodiesel fuel,’ says Waterloo
Works General Manager Pat Pinkston. ‘John Deere’s support
of biodiesel will promote the awareness and use of renewable
fuels and supports the producers that provide the renewable
resources used to manufacture these fuels.’
“’That’s good for soybean growers,’ says Curt
Sindergard, president of the Iowa Soybean Association (ISA)
and grower near Rolfe, Iowa.
“’John Deere’s use of soy biodiesel is a big plus for
Iowa’s soybean growers, the environment and Iowa’s
economy,” Sindergard says.
“’I think it will ﬁlter out to more than just the John
Deere customers, but also help out the value-added venture
of the soy biodiesel plants,’ Sindergard adds, pointing out the
other equipment manufacturers that may very well follow
suit and begin using soy biodiesel as well. He expects many
widespread positive effects.
“’Those ventures can see what the potential could
be if other manufacturers and companies begin using soy
biodiesel,’ Sindergard says.
“Senator Chuck Grassley was also in attendance at the
event, announcing that John Deere’s kickoff of soy biodiesel
consumption is good for soybean growers and good for Iowa.
“’The announcement that John Deere is creating a line
of equipment that can be run on biodiesel is good news and
makes good sense,’ Grassley says. ‘It brings together one of
Iowa’s great companies with a clean burning renewable fuel
that can be made right in Iowa. Biodiesel and John Deere
will both play an important role in Iowa’s future, and I’m
conﬁdent that this is just the beginning of what will be a
mutually beneﬁcial relationship.’
“Ed Ulch, a director for the Iowa Soybean Promotion
Board (ISPB) and the National Biodiesel Board (NBB) and
grower near Solon, Iowa says John Deere’s use of a B2 blend
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may seem like a small step, but it could easily have huge,
positive repercussions. John Deere manufacturing facilities
are expected to use approximately 1 million gallons of the
B2 biodiesel blend annually.
“’If all U.S. farmers used B2, we could displace the
equivalent of about 54 million gallons of foreign oil per
year and boost the demand for America’s soybeans,’ Ulch
says. ‘We applaud John Deere for supporting biodiesel and
moving quickly to get B2 ﬁlled equipment to the market so
the farmers and others can buy them with B2 already in the
tank.’
“Visit www.iasoybeans.com to ﬁnd out more about
checkoff investments in soy biodiesel. Visit www.biodiesel.
org to learn about other soy biodiesel success stories.”
5265. Ag Processing Inc. (AGP). 2005. Ag Processing Inc.
(AGP). (Website printout–part). www.agp.com Retrieved
June 27.
• Summary: Home: About AGP (2 p.). AGP News.
Employment. E-store. Links. Contacts. Map / Hotels.
Insurance. Products and services: Soybean processing,
export, AminoPlus, food, grain, industrial products,
feed, Protinal / Proagro. AGP News. Contract / Premium
opportunities with AGP Member Cooperatives. MaxYield
Cooperative announces partnership agreement with AGP.
2004 AGP Annual Report.
About AGP: A farmer owned company. Introduction.
Formation in 1983, composition, and ownership. AGP’s
distinctions. AGP’s mission. AGP’s reason for existence.
Our cooperative motto is “Partners in food production.”
“Since its formation in 1983, AGP has been committed to the
success of its owners. Today, that is 222 local cooperatives
and six regional cooperatives, representing 250,000 farmers
from 16 states throughout the United States and Canada.
“AGP operates nine soybean processing plants including
six plants in Iowa, located at Eagle Grove, Emmetsburg,
Manning, Mason City, Sergeant Bluff, and Sheldon. Other
AGP processing plants are located at Dawson, Minnesota,
St. Joseph, Missouri, and Hastings, Nebraska. The Hastings
plant is the ﬁrst farmer-owned soybean processing facility in
that state. AGP holds the distinction of being: (1) The largest
‘cooperative’ soybean processing company in the world. (2)
The fourth largest supplier of reﬁned vegetable oil in the
United States.”
Company history: A cooperative (3 p.). “In 1983, Land
O’Lakes, Inc., a Minnesota corporation, Farmland Industries,
a Kansas Corporation, and Boone Valley Cooperative
Processing Association, an Iowa corporation doing business
only in soybean processing, entered into a joint venture
agreement to form one cooperative soybean processing
company. On August 31, 1983, Land O’Lakes Inc. and
Farmland Industries combined their soybean processing
plants located at Dawson, Minnesota; Fort Dodge, Iowa;
Sergeant Bluff, Iowa; St. Joseph, Missouri; and Van Buren,

Arkansas into a new company.
“Shortly after the reconﬁguration of 1983, the new
company name ‘Ag Processing Inc a cooperative’ was
adopted with the corporate logo AGP as our company
trademark.
In December 1985, the company acquired additional
processing plants at Manning Iowa and Mason City, Iowa
from American Grain and Related Industries (AGRI).
“Soybean processing: Soybean processing is AGP’s
primary business. AGP is the largest soybean processor
in Iowa and the fourth largest soybean processor in the
United States based on capacity. Additionally, AGP is the
largest cooperative soybean processor in the world. Every
month, AGP plants acquire more than 18 million bushels
of soybeans for processing. That’s the equivalent of the
soybeans grown on 15 thousand acres per day. AGP annually
purchases and processes more than 5.5 million acres of
members’ soybeans. AGP continues to expand crushing
capacity with the addition of plants in Emmetsburg, Iowa
(1997) and Hastings, Nebraska (1999).
“In 1985, AGP began reﬁning soybean oil by purchasing
equipment for installation in an existing building located at
the St. Joseph, Missouri, soybean processing plant.” AGP’s
reﬁning business has since greatly expanded. AGP also
makes ethanol from corn.
“Methyl esters: In 1997, AGP expanded in many
areas with the completion of a soybean methyl ester plant
in Sergeant Bluff, Iowa.” The products are sold under
the SoyGold brand and “are used in a wide variety of
applications including soydiesel fuel, solvents, and spray
adjuvants (used to enhance the effectiveness of agricultural
chemicals).”
AGP 2005 contract programs: Vistive soybean
premiums, Non-GMO contracts (Manning, Iowa). AGP
guaranteed premium program: Rate table. Address: Omaha,
Nebraska.
5266. Lester, Bill. 2005. Boone Valley and the origins of
Ag Processing Inc (AGP). Part III (Interview). SoyaScan
Notes. June 28. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Continued: Boone Valley now had to ﬁnd a
dynamic leader to run the new business–which was deeply
in debt. A committee was formed and a head-hunting
consultant was hired to let it be known that the job was
available and to interview candidates. After seven weeks,
in about Oct. 1983, the board of directors chose James W.
Lindsay as general manager and CEO. Lindsay had been a
vice-president at ADM–a private company and a competitor.
“Jim possessed a great knowledge of soybean processing
and vegetable oil reﬁning; he worked his way up through the
ranks at ADM. He had also spent time in Brazil in charge
of ADM’s Brazilian operations. He was also a good leader,
by giving you a job to do and the parameters, then letting
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you do it, with minimum updates unless you were deviating
from the original discussion–a good boss and a very capable
individual.” “Jim was a bit of a renegade. He didn’t go along
with all of ADM’s philosophy and practices. He and I used
to kid each other that we were a rare breed–neither of us had
a college degree.” When Jim came to work at Boone Valley.
He brought with him three coworkers and lieutenants from
ADM: Jim Yeates, who became vice president for operations;
Tony Porter, to be vice president for marketing and
transportation; and Joe Meyer who became vice-president
for vegetable oils and a meal exports. Not long afterwards,
Daryl Dahl left Merrill Lynch to join the new cooperative as
hedging center manager.
It was quickly decided to locate the new company’s
corporate ofﬁces in Omaha, Nebraska. Initially, the Omaha
Bank for Cooperatives offered temporary ofﬁce space for the
new management and staff. Lindsay and his team replaced
some of the managers and other top employees at the 5 other
soybean processors. “But overall there really weren’t that
many. Some refused or hesitated to change the way they had
been doing things. Lindsay said, you’re going to have to
change, because the old way hasn’t been working.” It was
painful for some who had spent their lives in the soybean
processing business and lost their jobs.
The board of directors and Jim Lindsay felt strongly
that the new company needed a new name. A stigma had
attached to the name “Boone Valley” because of all its
ﬁnancial problems. On 7 March 1984 the name of the new
company was changed from Boone Valley Cooperative
Processing Association to “Ag Processing Inc a cooperative.”
Punctuation was deliberately omitted.” A new logo was
also adopted “AGP” in gold letters on a green background.
Before long the company was widely called simply “AGP.”
That logo has been updated twice to adjust to the changing
times.
Bill recalls: In February 1984 Jim Lindsay called me
into Omaha. He said, “Bill, I want you to come into Omaha.
I know soybean processing backwards and forwards. I know
reﬁning. I know the soybean side of it. But I don’t know
anything about cooperatives. You’ve spent your whole life in
them. I want you to come in and to head up the department
known as Member Relations and Governmental Affairs.” In
mid-June 1984, Jim and his family moved from Eagle Grove,
Iowa, to Omaha, Nebraska. “Jim Lindsay had the private
sector mentality and I had the cooperative mentality; we
created what we called a ‘new hybrid.’” Bill stayed in this
position until he retired on 1 June 1993.
Today AGP is strong organization. They haven’t grown
as much during the last 10 in sales and proﬁts as they did
during their ﬁrst 10 years in part because they are in a mature
industry (soybean processing), with strong competitors such
as ADM and Cargill. In the early years, much of their growth
was from diversiﬁcation, as into soybean oil reﬁning, and
from building new plants (as at Hastings and Emmetsburg).

“AGP has done a tremendous job in the international
marketplace. The terminal they built on the Paciﬁc Coast at
Grays Harbor in Washington state has been growing by leaps
and bounds and is now a big asset. Their biodiesel business
is also poised for growth. Jim Lindsay and Bill got AGP’s
soy biodiesel started in its infancy. Two men in Kansas City,
Missouri [Bill Ayres and Doug Pickering], were talking
about and playing around with biodiesel. “We put $50,000
into their business in about 1990-91 and now AGP owns that
company.”
Bill retired on 1 June 1993. Tremendous changes have
taken place in agriculture since then. Bill has kept in touch
with developments at AGP since that time. He has continued
to live in Omaha. During the summer, he and his family go
to their cabin on Spirit Lake in Northwest Iowa. Nowadays
he goes to AGP headquarters 2-3 times a month during the
non-summer months.
The future of the big cooperatives looks limited to
Bill because it is a mature industry. There may be growth
of 3-5% a year. AGP also has a small grain operation; they
work with the members–the local cooperatives–to help
them merchandise their grain in other parts of the USA
and abroad. For example, they use their 100-car trains to
move corn and soybeans down to their facilities near the big
feedlots in Texas. The logistics is too complex and expensive
for the small guys. Address: Omaha, Nebraska.
5267. AGP News (Omaha, Nebraska). 2005. Soy biodiesel
moves forward: AGP expands SoyGold® production. No. 2.
p. 1-2. [June].
• Summary: Joe Jobe, Executive Director of the National
Biodiesel Board (NBB) says the soy biodiesel industry is
making great progress. A federal tax incentive program that
went into effect on 1 Jan. 2005, the singer Willie Nelson has
been educating people, and state biodiesel initiatives are of
great help. ABB estimates that biodiesel sales have jumped
from 500,000 in 1999 to 20 million gallons in 2004.
AGP is in the forefront of soy biodiesel; in 1996 it
became the ﬁrst U.S. company to construct a purpose-built
biodiesel for its SoyGold brand. Now AGP is expanding its
production facility at Sergeant Bluff, Iowa, by about 60%–
expected to be completed by July 1.
A photo shows work continuing on the expansion of
AGP’s methyl ester plant in Sgt. Bluff, Iowa.
5268. Nestor, James. 2005. On the biodiesel bandwagon:
Can the Bay Area’s 3 million gallons of used vegetable oil
rid us of our petroleum problem? San Francisco Chronicle
Magazine. July 10. p. 8-11, 19 + cover. Sunday.
• Summary: On the cover of this issue Ben Jordan, a smiling
hippie with beard and long hair, is seated in the half-lotus
meditation position on the roof of his 1982 Volkswagen
Rabbit Diesel. On the rear of the vehicle is a large sign:
“Another Volkswagen running on recycled veggie oil.” And
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two smaller signs: “Biodiesel–Fuel for the Revolution.” And
“Save the planet. Eat Organic.”
5269. Plamil Foods Ltd. 2005. Plamil (Website printout–
part). www.plamilfoods.co.uk Retrieved July 18.
• Summary: Home: About us. Products. News. Shopping.
Specials. F.A.Q. The home page shows close-up of 12
product labels. Plamil sells 27 consumer and 11 catering
/ foodservice products. The Products and the Shopping
pages show these products and their labels in more detail:
Chocolate (100 gm)–Plain, Mint, Roasted Hazelnut,
Orange, Martello. Organic chocolate (95-100 gm–Dark,
Cayenne, Expressions, Ginger, Plain, Mint, Orange). Organic
Chocolate Spread (275 gm)–Plain, Orange, Hazelnut. Carob
(95 gm)–Plain, Orange, Hazelnuts, No Sugar Added. Milk
Alternatives (1 litre)–Organic Soya Milk (plain), White Sun
(contains no soya). Egg Free Mayonnaise (315 gm)–Plain,
Garlic, Chili, Tarragon, Organic Plain, Organic Lemongrass.
Catering packs (1.5 to 10.5 kg)–Mayonnaise, Chocolate
Drops, Baking Chocolate, Carob Drops.
About us: “Plamil is a private company making top
quality tasty food for all, supplying customers, retailers,
wholesalers and food catering / manufacturing facilities
worldwide. Our specialty is making food products free
from any animal origin. This means we make great tasting
products ideal for those who follow a vegan diet and for all
those with allergies to ingredients like dairy milk, eggs, etc.
Many products in our range are organic and we are against
the use of genetically modiﬁed ingredients.”
“Our history: Plamil (then Plantmilk Ltd.) was created
to manufacture a ‘milk’ from vegetable source, and made UK
history by pioneering British made soy milk in 1965. This
was formulated by nutritionists and fortiﬁed to cater for the
average vegan requirement. Gradually from those early years
Plamil has diversiﬁed to manufacture a whole range of foods
that you see today.
“Where we make our products: We manufacture
products in our own factory, where no animal ingredient is
ever used. We are also wheat / gluten free site and strictly
control purchase of all our ingredients to ensure that none are
genetically modiﬁed... Also there are no hidden ingredients
or processing aids with our products. The ingredients on the
label are what you get, nothing more.”
“Latest news: Arthur Ling 1919-2005. It is with great
sadness we have to report that our founding Director Arthur
Ling passed away on the 18th of January. Since the early
1960s his dedication to this company was renowned. He
will be sadly missed by all Directors, staff and all that knew
him.” A color photo shows Arthur Ling.
Click on the link for Arthur Ling to get a full biography.
Veganism was his religion, which he spent a lifetime
promoting. He had three children: Julie, Trevor, and Adrian
Ling (who now runs Plamil). He had unwavering and
uncompromising views on many subjects related to a vegan

lifestyle. He was anti-war, egalitarian, and a supporter of
“the common man.” “A Lover of the outdoors, we was an
active Naturist [nudist]. In 1898 England’s ﬁrst health food
store was established by “Henry James Cook, who named his
store Pitman Health Food Store, in honor of the vegetarian
Sir Isaac Pitman, the inventor of shorthand. In 2001 Arthur
was awarded the newly created Henry James Cook Award for
‘his life’s work in the development and production of vegan
foods especially for the introduction of the ﬁrst plant-derived
vegan milk in the United Kingdom.’ This was Arthur’s most
cherished award.” In 1926, at age 7, he became a vegan
when he witnessed a ﬁsh being killed at the seaside. “He kept
notes of a lecture given in 1938 titled ‘Health without dairy
produce,’ which inﬂuenced him greatly. Arthur worked at
the London Vegetarian Society, and after the Second World
War became an active member of the new Vegan Society,
created by Donald Watson in late 1944. For a few years
Arthur had his own health food store, and also served on the
council of the National Association of Health Food Stores.
An accountant by profession, Arthur was involved in his
ﬁrst commercial project in the post war years. A company
called Solﬂower Ltd., based in Wales, was created to produce
biodiesel from sunﬂowers. Unfortunately this project was
50 years ahead of its time and did not enjoy commercial
success.
“Arthur is known by most for his work at Plamil and the
Vegan Society. From his association with the Vegan Society
in the 1950s he joined a group interested in producing a
non-dairy milk. Later Arthur attended a meeting called for
by Leslie Cross, who later gave it the name, the Plantmilk
Society.” He worked tirelessly on its behalf. Address:
Folkestone, Kent, England CT19 6PQ. Phone: 01303
850588.
5270. Sioux City Journal (Iowa). 2005. AGP announces
expansion of biodiesel plant. July 23. p. A3.
• Summary: The expansion will be completed in the fall of
2006.
5271. Lemke, Dan. 2005. Nation’s largest biodiesel reﬁnery
opens in Albert Lea [Minnesota]. Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Waseca,
Minnesota) 14(3):10. July/Sept.
• Summary: “SoyMor, the nation’s largest biodiesel
manufacturing facility and the second to be built in
Minnesota, began operating in late June. Owned by more
than 600 farmer members and investors, the reﬁnery can
produce 25 million gallons of biodiesel per year from
soybean oil. It will process 3,150 gallons per day from 1,700
acres worth of soybeans–for an annual total of about 18
million bushels of soybeans.
“SoyMor’s capacity activates the so-called “Minnesota
mandate,” which requires every gallon of diesel fuel sold in
the state to include a 2-percent biodiesel blend. Minnesota’s
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production capacity needs to reach 8 million gallons and be
certiﬁed by the commissioner of agriculture in order for the
act to take effect.”
“The cooperative is also constructing a lecithin
fractionation reﬁnery set to begin operating in the next
several weeks.” “A grand opening ceremony on June 14
included an address by Minnesota Governor Tim Pawlenty
and tours of the biodiesel reﬁnery.” A color aerial photo
shows the reﬁnery.
5272. Lemke, Dan. 2005. Cosmetic beans. Ag Innovation
News (AURI–Agricultural Utilization Research Inst.,
Waseca, Minnesota) 14(3):11. July/Sept.
• Summary: A moisture-rich substance from okara–the
ﬁber left over from making soymilk or tofu–is now being
used to tone and soften the skin of Japanese women. Bernet
International teamed up with Osaka Prefectural University to
design the technology used to extract the substance named
“soyfun.” Used as an ingredient in cosmetics and soaps in
Japan, it has been registered with the U.S. Food and Drug
Administration. Source: Soyatech.com, 29 March 2005.
5273. Lemke, Dan. 2005. Mussel muscle from soy. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 14(3):11. July/Sept.
• Summary: New wood adhesives have been developed
by Oregon State University researchers by analyzing the
tiny threads that mussels use to attack to rocky surfaces.
Called byssus, the threads help mussels stay attached even
in pounding surf. “The researchers were able to copy the
mussel-glue protein by adding certain amino acids to soy
protein. The new adhesives could replace some of the
chemical-based adhesives used to make plywood, oriented
strand board, particle board and laminated veneer lumber
products.” Source: Soyatech.com, 10 Feb. 2005.
5274. Richards, Michael. 2005. Update on work with candles
(Interview). SoyaScan Notes. Aug. 3. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: “We have a very interesting business here. We
sell everywhere from craft ladies coming in for one box
to truckloads to other manufacturers.” Michael’s candle
business is going well. He is now exporting to 22 countries,
and all of these overseas customers found him using the
Internet. “We did not seek any international business. It’s
a perfect example of Emerson’s adage, that if you build a
better mousetrap, the world beats a path to your door.” He’s
been on the Internet for so long, that if you do a Google
search for “soywax” as one word or “soy wax” or “soybean
wax” as two words, the search engine takes you right to his
website. He comes up ﬁrst on the results list.
In Germany and Italy he works with companies that are
“existing wax distribution entities. They are already in the
parafﬁn wax industry and they have added Michael’s wax

to their line.” Sales are going well in Europe. Italy doubled
their order on their second order. His ﬁrst overseas shipment
was in the summer of 2004, when he shipped a full 20-foot
container to Rotterdam, the Netherlands; from there it was
distributed out to Great Britain, Norway, Guernsey and the
Channel Islands. He works with a logistics and forwarding
company in Rotterdam. And he has shipped containers to
Beijing [China] and Hong Kong. “I’m still attempting to
do all the wax business as one person, even though Cargill
does all the manufacturing of the wax, which makes that
possible.” However he now has some people off the street
doing some candle production, but on a smaller scale. Last
time we talked, the landlord had sold the building in which
Candleworks had operated for many years, so he was out
of the wax-making business for a while. The equipment has
been reinstalled in a new place.
His ﬁrst customer with the actual candle production is
an interesting company, Watkins, which has been around
for about 140 years, when they basically invented direct
sales, by selling muscle lineaments from wagons door to
door to Minnesota farmers. Watkins now manufactures
90% of their own product line, which are mainly medicinals
and culinary items (such as vanilla and various spices).
They have graduated into the 21st century by direct sales
via the Internet. Watkins is very well known in the central
Midwest; their headquarters is in Winona, Minnesota, on
the Mississippi River. Michael read a history of Watkins.
In 1920, they had 20,000 salespeople across the USA–all
working on commission and selling door to door. Many
farm families have sold Watkins products for 40-50 years
as supplemental income. Half of Michael’s ﬁrst shipment to
them is going to China. They have realized that the direct
selling model is of interest in China. Michael was invited and
went to their annual meeting. In China, they are building a
high-proﬁle retail shop in Beijing, to establish a presence and
develop a brand awareness. Then they will send direct-sales
people throughout China–to sell Watkins products door to
door.
There months ago Michael started writing a new book
about the shift from petrochemical based consumer goods to
biobased goods–such as soy candles. Iowa State University
is getting deeply involved in researching biobased products;
they have a symposium on that subject next week. The
structure will be from the general to the speciﬁc. “I’m
looking at how the petroleum paradigm came into existence,
how so many products developed out of that, and then how
and why the biobased shift is beginning to happen.” He will
have examples of some of the other entrepreneurs he has
gotten to know–including a gentleman who works with soy
plastics, etc.
“We’ve fought for our tiny corner here, but it hasn’t
been easy. Being right here in the middle of very productive
farmland, we’re in a good place.”
Michael’s relationship with Cargill is “an interesting
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paradox. Without that relationship, I would be unable to ship
containerloads of soy wax to other countries. But their nature
is to maximize their own proﬁts, so I have to be very wary
of them at every step along the way. So far, they have kept
producing wax from our formula. They did develop C-2,
which they then rejected, because customers kept saying it
didn’t work as well. But now they’ve moved onto C-3, which
they try to sell.” They are selling in competition to Michael.
Michael can live with it. Sales over the ﬁrst 4 years of the
contract have grown at 10-15% a year. After 2 years, Cargill
said they were disappointed in the rate of growth. Last year
they told Michael “they were very pleased with the growth
rate because they felt it was evidence of a true shift in the
industry rather than just a little ﬂash in the pan. They’ve
changed their thinking. But it does teach you patience.”
We talk about the switch from animal products to plant
products. From whale oil to petroleum. From butter to
margarine. From bees wax candles and petroleum candles to
soy wax candles. Address: Founder and owner, Candleworks,
Inc., 1029 Third St. S.E., Cedar Rapids, Iowa 52401. Phone:
319-363-1774.
5275. AGP–A Cooperative. 2005. Annual report to members:
Adding value to your harvest. 12700 West Dodge Road, P.O.
Box 2047, Omaha, Nebraska 68103-2047. 40 + 20 p. 28 cm.
• Summary: Net sales for 2005 (year ended Aug. 31) were
$2,349.849 million, down 11.8% from $2,663.632 million in
2004. Earnings from continuing operations (before income
taxes): $50.656 million, up 75.0% from the $28.941 million
in 2004.
The report begins with a 2-page list of AGP’s members
(as of 31 Aug. 2005). They are located in the following
states (listed alphabetically): Arkansas (1). California (1).
Illinois (1). Iowa (87). Kansas (23). Michigan (1). Minnesota
(40). Missouri (3). Nebraska (28). North Dakota (1).
Oklahoma (1). South Dakota (30). Utah (2). Wisconsin (4).
Saskatchewan, Canada (1).
“Double vegetable oil reﬁning capacity at Hastings,
Nebraska plant... New product launches: Vistive lowlinolenic soybean program in the U.S.” (p. 5).
“Renewable fuels: In 1996, AGP became the ﬁrst
company in the industry to construct a methyl ester
production plant that exclusively utilized soybean oil. That
plant, at Sergeant Bluff, Iowa, not only produces biodiesel
but also products for industrial uses such as solvents and
agricultural spray adjuvants... The biodiesel industry grew
from 25 million to approximately 70 million gallons this
ﬁscal year and is expected to increase to at least 400 million
gallons in the next two to three years. In part, the increase
will be due to passage of the federal energy bill. New state
biodiesel legislation also will have an impact. In Minnesota,
for example, a new law requires that all diesel fuel sold
in the state contain a two percent vegetable oil blend,
known as B2. Illinois also ordered government ﬂeets to use

biodiesel beginning in 2006, and similar standards are being
considered in at least seven other states.
“In light of these circumstances the AGP Board of
Directors approved expansion of the Sergeants Bluff plant
to more than double biodiesel capacity. The project was
completed this year, giving AGP the ability to produce over
15 million gallons of biodiesel per year... AGP was the ﬁrst
and remains the industry leader in methyl ester and biodiesel
production. AGP markets its biodiesel, branded as SoyGold,
through its wholly owned subsidiary Ag Environmental
Products LLC” (p. 20-21).
AGP now has European ofﬁces in: Antwerp, Belgium.
Barcelona, Spain. Komarno, Slovakia. Pecs, Hungary.
Address: Omaha, Nebraska. Phone: (402) 496-7809.
5276. Seed World. 2005. Comings and goings: Patents and
Registrations. 143(8):26. Oct.
• Summary: “On July 20, under terms of an agreement
between Cargill and the Indiana Soybean Board (ISB),
Cargill will receive exclusive rights to market and distribute
candle patent technology owned by ISB.
“Cargill will help ISB ﬁnd markets for the technology
through its NatureWax® business, a line of vegetable-based
waxes made from soybeans.”
5277. American Soybean Association. 2005. If you grow
soybeans, here are three things you need to know (Ad). Corn
and Soybean Digest. Nov. p. 62.
• Summary: “The soybean checkoff dollars you pay cannot,
we repeat, cannot, be used to represent your soybean
interests in Washington, D.C., with Congress and the
Administration.
“Only your voluntary membership in the American
Soybean Association provides funding for important soybean
representation and policy initiatives.
“American Soybean Association is your Number
One Advocate in Washington, D.C., looking out for your
soybean interests in domestic and international policy work.”
Address: Editor.
5278. Brooks, M.M. 2005. Soya bean protein ﬁbres–past,
present and future. In: Richard S. Blackburn, ed. 2005.
Biodegradable and Sustainable Fibres. Abington, Cambridge,
England: Woodhead Publishing Ltd. xii + 456 p. See p. 398440. Illust. Index. 24 cm. [107 ref]
• Summary: An excellent, original work and review of the
literature. The best seen to date. Contents: Introduction. The
soya bean plant. Naming regenerated protein ﬁbres. The need
for new ﬁbre sources: The context for mid-twentieth century
research into alternative ﬁbre sources, the context for midtwentieth century research into soya bean ﬁbres. Generalised
method for producing soya bean ﬁbre in the mid-twentieth
century: Producing the soya bean protein curd, producing
the spinning solution, extruding and insolubilising the
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ﬁbres, orientation of the ﬁbres through tensioning, washing,
drying and crimping, dyeing, manufacturing requirements:
spinning, blending and weaving, after care. Contemporary
research into alternative protein ﬁbre sources. Contemporary
methods for producing ﬁbres from soya bean protein:
Generalised methods for producing SPF, contemporary
commercial availability. Fibre characteristics: Mid-century
soya bean protein ﬁbres, contemporary soya bean protein
ﬁbres. Identifying soya bean protein ﬁbres: Mid-twentieth
century ﬁbres, late twentieth and early twenty-ﬁrst century
ﬁbres. Degradation behaviour: Mid-twentieth century
ﬁbres, late twentieth and early twenty-ﬁrst century ﬁbres.
A truly biodegradable and ecological ﬁbre? Conclusion.
Acknowledgements.
Tables show: (1) Amino acid content (%) in soya bean
protein compared with that of wool and silk. (2) (p. 40612) Selected patents from various countries (China, France,
Germany, Great Britain, USA) for regenerated protein ﬁbres
using soya bean protein. (3) Tensile strength of soya ﬁbre
compared with wool of the same grade (wet and dry) (1946).
(4) Characteristics of soya bean ﬁbre in comparison with
other ﬁbres (casein, wool, silk {degummed}, Nylon) (1947).
(5) Stain tests (1941).
Photos show: (1) Soya bean ﬁbres made by the Ford
Motor Co., early 1940s. (2) Blended regenerated protein
ﬁbres. This is an upholstery fabric containing soya bean
ﬁbre. (3) Henry Ford wearing his suit made from fabric
containing soya bean protein, circa 1941. He is seated
among shocks of grain with his inverted straw hat in the
foreground. (4) Robert Boyer and H.R. Drackett standing
by a metal vat with soya bean ﬁbre tow. (5) H.R. Drackett
inspecting a batch of soya bean ﬁbre as it emerges from
the spinnerets, 1944. (6) Soya beans and soya bean ﬁbre.
Harvester SPF Textile Co., Ltd. (7) Bleached soya bean ﬁbre
top. Harvester SPF Textile Co., Ltd. (8) Soya bean protein
ﬁbre yarns. Meedoo Textile Co. Ltd. (9) Soya bean protein
fabric. Meedoo Textile Co., Ltd. (10) Molecule of polyvinyl
alcohol (PVA). (11) Tee-shirt in ‘Luxury Soy,’ 55% soy, 40%
cotton, 5% Lycra®. Colorado Trading and Clothing. (12)
Longitudinal and cross-sectional views of mid-20th century
soya bean protein ﬁbre (1954). (13) Longitudinal and crosssectional scanning electron microscope (SEM) views of
contemporary soya bean ﬁbre. (14) Comparative ATR spectra
of soya bean protein ﬁbres and natural and synthetic ﬁbres.
Note: Richard S. Blackburn is a Senior Lecturer in
Textile and Colour Chemistry at the University of Leeds.
Address: Univ. of Southampton, UK.
5279. Corn and Soybean Digest. 2005. Biodiesel and Farm
Bill are key topics for soybean growers. Nov. p. 62.
• Summary: The American Soybean Association and its
members were instrumental in passing the legislation
designed to increase the demand for biodiesel through tax
incentives. “Increased demand will contribute to increased

prices for soybeans.” Address: Editor.
5280. Lamp, Greg. comp. 2005. News: ADM builds new
biodiesel plant. Corn and Soybean Digest. Nov. p. 10.
• Summary: ADM, the leading U.S. ethanol maker, plans
to construct its ﬁrst wholly owned biodiesel manufacturing
plant in America. The facility, with a capacity of 50 million
gallons, will be built in Velva, North Dakota, near the
existing ADM crushing facility there, and will use canola oil
(not soy oil) as its primary feedstock. Address: Editor.
5281. Netravali, Anil N. 2005. Biodegradable natural
ﬁber composites. In: Richard S. Blackburn, ed. 2005.
Biodegradable and Sustainable Fibres. Abington, Cambridge,
England: Woodhead Publishing Ltd. xii + 456 p. See p. 271309. Chap. 9. Illust. Index. 24 cm. [116 ref]
• Summary: The author’s focus is to develop fully
sustainable and biodegradable, environment-friendly “Green
Composites” that can be used in place of petroleum based
conventional composites. Green composites are made using
plant-based ﬁbers and resins and can be easily disposed of or
composted at the end of their life. In the past few years, his
research group has made signiﬁcant progress in developing
plant-based green resins, e.g. soy protein and starch, with
excellent mechanical and physical properties; in some
cases, better than commonly used epoxies. Soy is discussed
throughout this paper.
Content: 1. Introduction: Composite materials, fully
green composites. 2. Biodegradable ﬁbers: Plant-based
ﬁbers, protein ﬁbers, regenerated and modiﬁed ﬁbers,
development of ﬁbers. 3. Biodegradable resins: Natural
resins (soy protein resins, soy protein modiﬁcations, soy
protein resin processing, glutaraldehyde modiﬁcation of
SPC, stearic acid modiﬁcation, Phytagel® modiﬁcation
of SPI). 4. Soy protein-based green composites: Fiberreinforced composites. Conclusions and future trends.
Acknowledgements.
“Commercially available soy proteins are classiﬁed into
three major groups based on the protein content: soy ﬂour
(SF), soy protein concentrate (SPC), and soy protein isolate
(SPI)” (p. 281). Address: Cornell Univ., Ithaca, New York.
5282. Pearson, Amber Thurlo. 2005. Biodiesel: Coming
from an oilseed near you. Renewable energy. Seed World
143(9):10-12. Nov.
• Summary: A large color photo shows a biodiesel pump.
The sign above it says: “Pump the fuel that pumps up your
country.”
5283. Lamp, Greg. 2005. My view: Biodiesel ices black eye.
Corn and Soybean Digest. Dec. p. 4.
• Summary: “September was heralded as a landmark day
for U.S. farmers as the B2 biodiesel mandate took effect in
Minnesota. On that day Minnesota became the ﬁrst state
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in the nation to implement an initiative that blends 2%
biodiesel (B2) throughout its entire fuel supply.” Minnesota
manufactures of biodiesel now have a combined production
capacity of 63 million gallons.
But a month later biodiesel got its ﬁrst black eye when
a reﬁnery found that some of its biodiesel had a ﬂash point
below the minimum of 130ºC required by the Minnesota
mandate. The state, which granted a 10-day dispute period,
has now clariﬁed the law by saying that biodiesel must have
a ﬂash point of at least 130ºC when it leaves the biodiesel
plant. It is a wakeup call and must not be allowed to happen
again, lest biodiesel lose customers and supporters. Address:
Editor.
5284. Mescher, Kelly 2005. Gift giving with soy: warm,
beautiful and earth friendly. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 17(3):16-17. Dec.
• Summary: About “soy yarn,” sold by Southwest Trading
Co. of Tempe, Arizona, and Land of AHz soy candles.
“Some of the premiere yarns carried by Southwest
Trading Company are 100 percent soy silk [SoySilk].
Another brand is a soy silk / wool blend. Popularity for the
soy ﬁbers has ‘absolutely’ grown, Rafﬁno says. ‘When we
ﬁrst introduced Soy Silk, it was a challenge for people to
get their minds around the idea. After all–tofu?’ Rafﬁno
continues. ‘You only have to touch the yarn to fall in love
though, and knitters quickly realized the beauty and elegance
of this ﬁber.’
Five photos show smiling children dressed in warm
clothing that looks like it was knitted or made from woolen
yarn. The caption below one photo says: “Special thanks to
the Creative Corner in Des Moines’ Valley Junction for handknitting the scarves, caps and mittens.”
5285. Rice Farming. 2005. Seed company promotes biofuels.
39(8): 30. Dec.
• Summary: Delta King Seed Co, a family-owned business
based in McCory, Arkansas, is continuing its promotion of
“SoyDiesel” by investing in the Patriot BioFuels Plant in
Stuttgart, Arkansas.
Four years ago the company began to use SoyDiesel fuel
in its delivery ﬂeet.
5286. Pimentel, D.; Patzek, T.W. 2005. Ethanol production
using corn, switchgrass, and wood. Biodiesel production
using soybean and sunﬂower. Natural Resources Research
14(1):65-75. *
Address: 1. Cornell Univ., Ithaca, New York.
5287. Bockey, Dieter. 2005. Current status of biodiesel in the
European Union. In: G. Knothe, J. Van Gerpen and J. Krahl,
eds. 2005. The Biodiesel Handbook. Champaign, Illinois:
AOCS Press. ix + 302 p. See p. 194-203. [2 ref]
• Summary: Contents: Introduction (incl. chronology of

laws): Directive promoting biofuels (went into effect on 28
May 2003), energy tax directive, conversion into national
legislation, amendments to the mineral oil tax (biofuel =
mineral oil), changes to the mineral oil tax regulation, fuel
quality, situation in the EU member countries, capacity and
development of production.
In Germany, 90% of the feedstock for biodiesel is
rapeseed oil, whereas sunﬂower oil is widely used in
southern Europe.
Table 3 (p. 202), titled “biodiesel production capacity in
Europe in 2004,” shows (in 1000 metric tons/year): Germany
1097, France 520, Italy 370, Austria 120, followed by 8 other
countries each with less than 100.
Table 4 (p. 202), titled “Development of biodiesel sales
in Germany” (in metric tons) shows that they have grown
dramatically from 20 in 1991 to 100,000 in 1997, to 850,000
in 2004. Address: Union for Promoting Oilseed and Protein
Plants, 10117 Berlin, Germany.
5288. Bringe, Neal A. 2005. Soybean oil composition for
biodiesel. In: G. Knothe, J. Van Gerpen and J. Krahl, eds.
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS
Press. ix + 302 p. See p. 161-64. [11 ref]
• Summary: “Beneﬁts sought by the biodiesel industry
are improved oxidative stability and improved cold ﬂow
properties. These two properties are linked.” Address:
Monsanto Corp., St. Louis, Missouri 63167.
5289. Fischer, Juergen. 2005. Biodiesel quality management:
The AGQM story. In: G. Knothe, J. Van Gerpen and J. Krahl,
eds. 2005. The Biodiesel Handbook. Champaign, Illinois:
AOCS Press. ix + 302 p. See p. 204-10.
• Summary: Contents: Introduction: Standardization, quality
management and quality control, quality surveys, fuel
additives, research and development. Summary.
AGQM is an abbreviation for ArbeitsGemeinschaft
Qualitaets Management Biodiesel. e.V., the Association for
the Quality Management of Biodiesel, which was founded in
Dec. 1999. What is the need for such an organization? The
German biodiesel market differs from that of other countries,
where biodiesel is generally sold as a blend with petrodiesel
in varying concentrations. “Germany is the only country
in which biodiesel is sold as a pure fuel, available a public
ﬁlling stations and with a growing market share.” The largest
plants now have a capacity of 150,000 metric tons per year,
yet there are also many small plants, but the quality must
meet exacting standards so that it does not damage diesel
engines. Fig. 1 (p. 204) shows the German biodiesel market,
where both sales and production began to take off in about
1999-2000. Address: ADM / Oelmuehle Hamburg, Hamburg,
Germany.
5290. Gaertner, Sven O.; Reinhardt, Guido A. 2005.
Environmental implications of biodiesel (life-cycle
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assessment). In: G. Knothe, J. Van Gerpen and J. Krahl, eds.
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS
Press. ix + 302 p. See p. 219-30. [13 ref]
• Summary: An extremely interesting chapter about a
technique (life-cycle assessment, or LCA) for evaluating a
whole system, and for comparing two or more substances
(such as rapeseed methyl ester vs. petrodiesel fuel) in depth
and with great quantitative precision.
Conclusion: “Biodiesel has advantages and
disadvantages compared with fossil fuel. The advantages
that can be described quantitatively are the preservation of
nonrenewable fossil resources and diminished greenhouse
effect; the ecological disadvantages are eutrophication
and acidiﬁcation. For ozone depletion, smog, and human
toxicity, no scientiﬁcally clear result can be obtained.”
Biodiesel made from sunﬂower seeds and rapeseed saves
more fossil fuels and greenhouse gases than that made from
soy. Address: IFEU–Inst. for Energy and Environmental
Research, Heidelberg, Germany.
5291. Haas, Michael J.; Foglia, Thomas A. 2005. Alternate
feedstocks and technologies for biodiesel production. In: G.
Knothe, J. Van Gerpen and J. Krahl, eds. 2005. The Biodiesel
Handbook. Champaign, Illinois: AOCS Press. ix + 302 p.
See p. 42-61. [93 ref]
• Summary: Contents: Introduction. Biodiesel production–
The status quo: Lipid reactant, alcohol reactant, chemical
technology. Biodiesel production–Drivers for change in
feedstock and catalyst: Alternate feedstocks, alternate
technologies for FA ester synthesis (alkali-catalyzed
monophasic transesteriﬁcation, enzymatic conversion of oils
and fats to alkyl esters, enzymatic conversion of greases to
biodiesel, heterogeneous catalysts, in situ transesteriﬁcation
{incl. soy ﬂakes mildly agitated with alcoholic sodium
hydroxide}). Address: USDA, ARS, ERRC, Wyndmoor,
Pennsylvania.
5292. Howell, Steve; Jobe, Joe. 2005. Current status
of biodiesel in the United States. In: G. Knothe, J. Van
Gerpen and J. Krahl, eds. 2005. The Biodiesel Handbook.
Champaign, Illinois: AOCS Press. ix + 302 p. See p. 183-93.
[2 ref]
• Summary: Contents: Introduction: Why biodiesel?,
current industry status, biodiesel market drivers–2004,
reduced dependence on foreign petroleum, decreased
effects on human health, new engine technology, reduced
environmental effect, increased economic development,
legislation, future growth areas. Conclusions.
Fig. 1 (p. 185), titled “U.S. biodiesel sales by year” (in
gallons, estimates by NBB) shows that they have increased
from 500,000 in 1999 to 25 million (83,300 tons) in 2003.
NBB estimates that in 2003 about 79% of the biodiesel
was used by state, federal and government ﬂeets in a blend
of 20% biodiesel with 80% petrodiesel (called B20), while

about 30% of the biodiesel was used (mainly by farmers
in the Midwest) in a blend of 2% biodiesel with 98%
petrodiesel (called B2). The remainder of the biodiesel was
used as a pure fuel (neat biodiesel) “by environmentally
conscious individuals or entities, such as the City of
Berkeley in California and owners of Volkswagen diesel
automobiles.”
Fig. 3 (p. 186) is a map showing “Current and proposed
biodiesel production plants (March 2004)” in the USA. At
this time 20 biodiesel plants were in operation and more
than 15 were announced or proposed. Address: MARCIV Consulting Incorporated, Kearney, Missouri 64040; 2.
National Biodiesel Board, Jefferson City, MO 65101.
5293. Knothe, Gerhard; Van Gerpen, Jon Harlan; Krahl,
Jurgen. eds. 2005. The biodiesel handbook. Champaign,
Illinois: AOCS Press [American Oil Chemists Society]. ix +
302 p. Illust. Index. 24 cm. [793 ref]
• Summary: Contents: Preface. Introduction: What is
biodiesel? 2. The history of vegetable oil-based diesel
fuels. 3. The basics of diesel engines and diesel fuels.
4.1. Biodiesel production. 4.2. Alternative feedstocks and
technologies for biodiesel production. 5. Analytical methods
for biodiesel. 6.1. Cetane numbers. 6.2. Viscosity. 6.3 Cold
weather properties and performance of biodiesel. 6.4.1.
Oxidation: Literature overview. 6.4.2. Stability of biodiesel.
6.5. Biodiesel lubricity. 6.6. Biodegradability, biological and
chemical oxygen demand and toxicity of biodiesel fuels.
6.7. Soybean oil composition for biodiesel. 7.1. Impact of
biodiesel fuel on pollutant emissions from diesel engines.
7.2. Inﬂuence of biodiesel and different petrodiesel fuels on
exhaust emissions and health effects. 8.1. Current status of
the biodiesel industry. 8.2 Biodiesel in the European Union:
Current status of legislation and production. 8.2.1. Biodiesel
quality management: The AGOM story. 8.3. Status of
biodiesel in Asia, the Americas, Australia, and South Africa.
8.4. Environmental implications of biodiesel. 8.5. Potential
production of biodiesel. 9.1. Other uses of biodiesel. 10.1.
Other alternative fuels from vegetable oils. 11.1. Glycerol.
Appendixes A, B, and C.
More than half of the above chapters are cited
separately with an abstract / summary (which see). Address:
1. NCAUR, ARS / USDA, Peoria, Illinois; 2. Dep. of
Biological and Agricultural Engineering, Univ. of Idaho,
Moscow, Idaho; 3. Univ. of Applied Sciences, Coburg,
Germany.
5294. Knothe, Gerhard. 2005. The history of vegetable oilbased diesel fuels. In: G. Knothe, J. Van Gerpen and J. Krahl,
eds. 2005. The Biodiesel Handbook. Champaign, Illinois:
AOCS Press. ix + 302 p. See p. 4-16. [112 ref]
• Summary: An excellent history, very well written and
documented, full of new information. Contents: Rudolf
Diesel. Background and fuel sources. Technical aspects. The
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ﬁrst “biodiesel.”
During and immediately after World War II, the main
use of vegetable oils as emergency fuels seems to have
been outside of Europe. “For example, Brazil prohibited
the export of cottonseed oil so that it could be substituted
for imported diesel fuel (Chemical and Metallurgical
Engineering, 1943). Reduced imports of liquid fuel were
also reported in Argentina, necessitating the commercial
exploitation of vegetable oils (Diesel Power and Diesel
Transportation, 1944).
“China produced diesel fuel, lubricating oils, ‘gasoline,’
and ‘kerosene,’ the latter two by a cracking process from
tung and other vegetable oils. However the exigencies of
war caused hasty installation of cracking plants based on
fragmentary data (Cheng, 1945; Chang and Wan 1948).
In 1942, researchers in India, prompted by the events
of World War II, studied the use of 10 vegetable oils for use
as fuels in diesel engines. Address: PhD, USDA / ARS /
NCAUR, Peoria, Illinois 61604.
5295. Knothe, Gerhard. 2005. Introduction: What is
biodiesel. In: G. Knothe, J. Van Gerpen and J. Krahl, eds.
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS
Press. ix + 302 p. See p. 1-3.
• Summary: This excellent, concise overview begins:
“The major components of vegetable oils and animal fats
are triacylglycerols (TAG; often also called triglycerides).
Chemically, TAG are esters of fatty acids (FA) with glycerol
(... often also called glycerine;...).” Address: PhD, USDA /
ARS / NCAUR, Peoria, Illinois 61604.
5296. Koerbitz, Werner. 2005. Status of biodiesel in Asia, the
Americas, Australia, and South Africa. In: G. Knothe, J. Van
Gerpen and J. Krahl, eds. 2005. The Biodiesel Handbook.
Champaign, Illinois: AOCS Press. ix + 302 p. See p. 211-18.
[7 ref]
• Summary: Contents: Introduction. The Americas:
Argentina, Brazil, Canada, Nicaragua. South Africa.
Australia. Asia: China, India, Japan, Malaysia, Philippines,
South Korea, Thailand. Address: Austrian Biofuels Inst.,
Vienna, Austria.
5297. Lee, Cheryl-Ho. comp. 2005. Kong [Soybean]. Seoul,
Korea: Korea University Press. 794 p. Illust. No Index. 26
cm. [600+ ref. Kor]
• Summary: Contents: Foreword, by Kwon Tai-wan.
1. “History of the uses of soybeans,” by Lee Cherl-ho
and Kwon Tai-wan.
2. “Prehistoric and ancient soybean remains,” by Cho
Hyeon-jong.
3. “Sauce culture and earthenware,” by Shin Suk-jeong.
4. “The history of soybean cultivation,” by Hong Eun-hi.
5. “Soybean cultivars and breeding,” by Kim Seok-dong
and Lee Young-ho.

6. “Characteristics of soybean processing,” by Kim
Woo-jeong.
7. “History and current state of soymilk and soybean
curd,” by Son Heon-su.
8. “Fermented soybean foods,” by Shin Dong-hwa and
Lee Piyo-ji.
9. “The health functionality of fermented soybean
products,” by Park Kun-young.
10. “Korean foods made with soybeans,” by Lee Hyo-ji
11. “Soybean cuisine in other countries,” by Cho Jungsoon.
12. “The nutritive value and functionality of soybean
foods,” by Seung Jeong-Ja;
13. “Industrial uses of soybeans,” by Chee Kew-man,
14. “Soybean oil and its by-products,” by Lee Gyeongil.
15. “The current state and future outlook of soybean
production and distribution,” by Cho Se-yeong.
Each chapter lists 30-60 references and has 10-ﬁgures.
Note: This book was conceived of by the Committee for
the establishment of a Korean Soybean Museum. The authors
of the various chapters include most of the major soybean
specialists in the Korea. It is intended to be a comprehensive
work on all major aspects of soybeans and soyfoods.
5298. Pahl, Greg. 2005. Biodiesel: Growing a new energy
economy. White River Junction, Vermont: Chelsea Green
Publishing Co. xiv + 281 p. Illust. Index. 23 cm. [286
endnotes]
• Summary: Contents: List of ﬁgures. Acknowledgements.
Foreword, by Bill McKibben. Introduction. Part I: Biodiesel
basics. 1. Rudolf Diesel. 2. Vegetable oil revival [1970 on].
3. Biodiesel 101. 4. Biodiesel’s many uses.
Part II: Biodiesel around the world. 5. Europe, the
global leader. 6. Other European countries. 7. Non-European
countries.
Part III: Biodiesel in the United States. 8. A brief history.
9. The main players. 10. Biodiesel politics. 11. Recent
developments.
Part IV: Biodiesel in the future. 12. Looking ahead.
Organizations and online resources. Notes. Glossary.
Chapter 8, “A brief history [in the USA],” has the
following contents: Introduction. Early biofuels. The OPEC
oil crisis. Early experiments: Idaho (Charles Peterson),
Colorado (Thomas Reed), Missouri (Leon Schumacher).
Early production: Interchem / Midwest Biofuels (1991, Bill
Ayres and Doug Pickering), Ag Processing Inc (AGP) / Ag
Environmental Products (AEP), Twin Rivers Technology
(never actually produced any biodiesel), NOPEC (1995,
Lakeland, Florida), West Central Cooperative (1996, Ralston,
Iowa), Columbus Foods (1996 fall, Chicago, Illinois), Paciﬁc
Biodiesel (1996, Kahului, Maui, Hawaii). The soybean
factor: The American Soybean Association / United Soybean
Board, National Biodiesel Board. Other organizations.
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Homebrew (grassroots movement employing used cooking
oil as a feedstock). Fat of the Land (1995 humorous
documentary by ﬁve women ﬁlmmakers). The Veggie Van
(Joshua Tickell and Kaia Roman). Biodiesel online. Address:
Weybridge, Vermont.
5299. Peterson, C.L.; Moeller, Gregory. 2005. Biodiesel
fuels: Biodegradability, biological and chemical oxygen
demand, and toxicity. In: G. Knothe, J. Van Gerpen and J.
Krahl, eds. 2005. The Biodiesel Handbook. Champaign,
Illinois: AOCS Press. ix + 302 p. See p. 145-60. [6 ref]
• Summary: Contents: Introduction. Biodiesel fuels:
Biodegradability: Results, biodegradability conclusions.
Biological and chemical oxygen demand. Toxicity: Results
of acute oral and acute dermal toxicity studies, and of acute
aquatic toxicity.
Abbreviations: RME = rapeseed methyl ester. REE =
rapeseed ethyl ester. NR = neat (100%) rapeseed oil. NS =
neat soybean oil. 2-D = Philips 2-D low sulfur diesel fuel
(petrodiesel). Address: 1. Dep. of Biological and Agricultural
Engineering (Emeritus); 2. Dep. of Food Science and
Technology. Both: Univ. of Idaho, Moscow, ID 83844.
5300. Peterson, Charles L. 2005. Potential production of
biodiesel. In: G. Knothe, J. Van Gerpen and J. Krahl, eds.
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS
Press. ix + 302 p. See p. 231-38. [4 ref]
• Summary: The United States currently uses about 19.76
million barrels per day or 7,212.4 million gallons per year
of petroleum. One barrel = 42 gallons or 159 liters. This is
about 25.5% of total world consumption.
Table 3 (p. 234) shows “Total annual production of U.S.
fats and oils.” The top three (in million gallons) are: Soybean
oil 2,440. Inedible tallow 510. Yellow grease 350 (used oil
from fast-foot restaurants, etc., used largely as a livestock
feed). Corn oil 320.
Economics is the main challenge in the biodiesel
industry. “Most of the biodiesel produced in 2003 was
subsidized by the Commodity Credit Corporation to 11
companies producing a total of 18.5 million gallons (1.9
billion liters) at the rate of about $1.03 per gallon.” As
biodiesel production grows, these subsidies may strain the
U.S. budget.
If all the soybean oil produced in the USA in 2003 were
turned into biodiesel (and the added methanol caused it to
increase in volume by 10%), it would replace only about
37.2% of the petroleum used that year. Yet such a scenario
is impossible, since much of this soy oil is used for human
consumption. From the soybean farmer’s point of view, the
main value of biodiesel is to reduce the large surpluses of
soy oil. When these have been used up, biodiesel will tend
to raise the price of soybeans and compete with vegetable
oils used for human food. Address: Dep. of Biological
and Agricultural Engineering (Emeritus), Univ. of Idaho,

Moscow, ID 83844.
5301. Schumacher, Leon. 2005. Biodiesel lubricity. In: G.
Knothe, J. Van Gerpen and J. Krahl, eds. 2005. The Biodiesel
Handbook. Champaign, Illinois: AOCS Press. ix + 302 p.
See p. 137-44. [20 ref]
• Summary: Contents: Introduction. Background information
concerning lubricity: Lubricity test procedures that have
ASTM and EuroNorm (EN) recognition, analytical variation
of lubricity tests, effect of using biodiesel as a lubricity
additive. Summary.
Modern low-sulfur diesel fuels, with their sulfur content
reduced to 15 ppm from 500 ppm are cleaner, but have
poorer lubricity. “Petroleum distributors are planning to use
a lubricity additive to prevent premature failure of the dieselfuel injection system when the new diesel fuel is mandated
into use by the EPA on June 1, 2006.” “Blending as little
as 1-2% biodiesel with the petroleum diesel fuel increased
the lubricity to an acceptable level for the new ultralowsulfur (15 ppm) number two diesel fuel.” Address: Dep.
of Biological Engineering, Univ. of Missouri-Columbia,
Columbia, MO 65211.
5302. Van Gerpen, Jon. 2005. The basics of diesel engines
and diesel fuels. In: G. Knothe, J. Van Gerpen and J. Krahl,
eds. 2005. The Biodiesel Handbook. Champaign, Illinois:
AOCS Press. ix + 302 p. See p. 17-25. [16 ref]
• Summary: Contents: Introduction: Diesel combustion
(energy content / heat of combustion, emissions, lowtemperature operation, viscosity, corrosion, sediment,
ﬂashpoint). New technologies. Address: Dep. of Biological
and Agricultural Engineering, Univ. of Idaho, Moscow, ID
83844.
5303. Seed World. 2006. Comings and goings. 144(1): 6. Jan.
• Summary: Alliances: On Oct. 3, the USDA’s Agricultural
Research Service (ARS) granted an exclusive license on the
patented sunscreen technology SoyScreen, a biodegradable
sunscreen derived from soybean oil, to iSoy Technology
Corp.
Monsanto Co. and Solae Co. will team up to develop
and market a new line of better tasting, more soluble soy
proteins reported the St. Louis Business Journal (Oct. 27).
Companies: Arcadia Biosciences said (Nov. 2) that it
had received a grant from the National Institutes of Health to
develop soybeans with speciﬁc levels of soy isoﬂavones. The
grant is for a little less than $100,000.
Delta King Seed Co. announced (Nov. 11) that it has
continued promotion of SoyDiesel by investing in the Patriot
BioFuels Plant in Stuttgart, Arkansas, which is scheduled to
open in early 2006.
5304. Bramblett, Billy. 2006. The real history of Wildwood
Natural Foods after its merger with Midwest Harvest to
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become Wildwood Harvest in 2001 (Interview). SoyaScan
Notes. Feb. 17. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: This history in quite different from the one
told by Jeremiah Ridenour in Feb. 2005 when everything
looked bright. Both Billy and Jeremiah have left Wildwood
/ Pulmuone and have each started new businesses–although
Billy has a contract to serve as a consultant for 3 years.
Jeremiah took severance on 30 June 2006. Billy is working
with his wife on a rug company that imports Tibetan-style
rugs from Kathmandu, Nepal. Jeremiah has started Wise
Decisions and does work with soy diesel.
Pulmuone’s founder, Mr. Won [full name: Won Kyung
Sun], who had started a farmers’ cooperative after the
Korean war, has been honored by the United Nations for
organic agriculture. He founded Pulmuone on Christian
principles: “Love your neighbor” and “Respect the
environment.” Years later, Mr. Won’s son tried to develop a
company out of this cooperative. He started by opening some
stores, but eventually he fell upon hard times and was about
to lose it all. But by great good fortune his roommate was a
law student named Seung-Woo Alex Nam. Alex said, “I’ll
bail you out, but I want control.” So Mr. Nam took control
of what became Pulmuone and built it into a billion dollar
company.
Tom Lacina has a brother named Sam Lacina who is
a physician in Grand Rapids, Michigan. They have a third
generation soybean farm in Iowa and Tom converted to
organic. Tom is a musician (concert pianist) and an attorney.
Tom and Sam Lacina bought out Paul Rosenmayr and Paul
Orbuch of Wildwood.
Wildwood reincorporated in Iowa, then got money from
Iowa through tecTerra (which is managing the fund for the
state of Iowa). They put in a lot of money, then Wildwood
leveraged that to borrow more money and they built two
plants, one in Iowa and in one Watsonville, California. The
ﬁnancial status of the Watsonville plant depends on who you
ask. Wildwood thought it was doing quite well since it was
generating quite a bit of margin–although not as good as it
used to when Wildwood was in Fairfax or Santa Cruz. The
overhead now costs much more.
In 2002 Wildwood moved all the value-added
production, which had been in both Fairfax and Santa
Cruz, to Watsonville. We started making these value-added
products in October 2002. Tofu production didn’t move
until Feb. or March 2003 because Jeremiah built a tofu
system that didn’t work; it never worked properly although
it partially works. That was a big problem for the ﬁrst year
or so. Wildwood had to go back to making tofu by hand. It
has computer generated and controlled grinding and cooking.
Then there are four 250 gallon vats on a second level that
hold the soymilk at a speciﬁc temperature. Theoretically the
nigari (magnesium chloride) coagulant is injected into these
tanks then mixed into the soymilk mechanically; blades

inside spin around. That part of the plant all worked pretty
well. But getting the curds down to the forming boxes was
the problem; they could never ﬁgure it out. But Wildwood
had to get out of its Santa Cruz plant. So Rick Loncarich, the
plant manager in Santa Cruz, ﬁnalized the move.
So at this point the soymilk is just pumped down to the
curding vats, the coagulant is stirred in and curding is done
by hand. Then the curds are run through a conveyorized
process. Billy thinks this is the best way. He has watched the
Pulmuone style which is all mechanical, with injection of
coagulant (mostly calcium sulfate and GDL) and little ﬁngers
stirring the mixture. Wildwood has long believed that nigari
is the best coagulant because it makes the ﬁrmest tofu and
you can handle it and reprocess it without any crumbling. It
also makes tofu with the best ﬂavor.
But in the end Wildwood ran out of money; always a
big problem–long before Pulmuone came along. Basically,
tecTerra in Iowa kept Wildwood aﬂoat, but in exchange,
tecTerra wanted control of the company and said that
Wildwood had to ﬁnd a buyer. That was a dark day; tecTerra
ran Wildwood for over a year, and they really messed
things up. They were using taxpayer money and they had
been sharply criticized in the newspapers many times. So
they were under a lot of pressure to make a success out of
something. Their basic approach was to lay off lots of people
to stop the ﬁnancial bleeding; that is sensible from a strictly
ﬁnancial point of view but sort of stupid in terms longer-term
thinking about what’s going to happen in the future.
Then tecTerra said. “We’re not going to put any more
money in, and you have to sell the company.” Then a
Japanese man was CEO of Wildwood Harvest for about 3
months. Jeremiah’s main work was helping to run the plant
and doing some sales work too. Jeremiah had been CEO
when Wildwood failed, so it was felt that he had had his
chance.
The major problem was the plant in Iowa, not the plant
in Watsonville, California. In Iowa, it took them a year
build a new plant and to get quality that was consistent, and
they still have problems. Leading the project were Jeremiah
Ridenour, Tom Lacina, and Doctor Gandhi (who comes from
India, had been making dairy yogurt for years, then sold
that and started working with soy. He has a huge facility up
north–perhaps Minnesota). Using Gandhi’s technology, the
three planned to make a cultured soy product. It took them
almost 18 months, after the plant was built, to work through
all the quality and microbial problems. Wildwood was
burning through money faster than they had it to burn. The
plant in Watsonville was late and over budget. The plant in
Iowa was on time and on budget, but it took them more than
a year to get the product going. Tom Lacina kept making
tofu at his original tofu shop; the new facility was only for
cultured soy products. The new plant is still running, but they
have very low volume and very high overhead. The cost of
making a product is more than the sale price. The cultured
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products plant in Iowa is still losing money hand over ﬁst.
Meanwhile, Wildwood had already met Pulmuone
U.S.A. (founded in Jan. 1991, a subsidiary of Pulmuone Co.,
Ltd. of Korea). at expos. Pulmuone began to take an interest
in Wildwood, Wildwood told them everything and showed
them everything–complete transparency. The ﬁrst important
thing Pulmuone did, in April 2004, as part of a strategic
alliance, was to make an equity investment in Wildwood;
they purchased shares of stock, but they ended up owning
less than 50% of the shares.
At Yansei University Pulmuone has 85 PhDs doing
everything you can think of all the time. So they send their
people over and those people make reports and complete
a very detailed analysis of the situation. Billy thinks they
spend way too much time analyzing everything.
To celebrate the Pulmuone’s 25th anniversary, Pulmuone
took Jeremiah, Tom Lacina and Billy to Korea for 4-5 days
ﬁrst class. Also on the trip were Rachel Stauffer, of Cybus
Capital (that ran the tecTerra fund for the state of Iowa)
and Paul Kang, who would soon be CEO of the merged
company.
Tom Lacina’s records show (e-mail of 21 March and
2 April 2013): “April 19, 2004 is the date of acquisition
by Pulmuone U.S.A. of controlling interest in Wildwood
Natural Foods (there was a name change at that time from
Wildwood Harvest to Wildwood Natural Foods).
“We arrived in Seoul the eve of May 10, 2004 and left
Seoul on the morning of May 14, 2004. While there we
joined in celebrating Pulmuone’s 25th Anniversary and
toured its largest plant, distribution center, R&D center, and
stores. We visited the founder of Pulmuone and met some of
the Board of Pulmuone.
“The ﬁrst meeting of the Board of Directors of
Wildwood Natural Foods, Inc., after the acquisition by
Pulmuone occurred on May 12, 2004, at Seoul, South Korea.
“Billy stole all the attention because he looked like a
rock and roll star!
“The next step was that Wildwood Natural Foods
exchanged stock for the assets of Pulmuone U.S.A. in order
to have Wildwood Natural Foods serve as the operating
entity and Pulmuone U.S.A. serve as the holding company.
This was an Asset Purchase Transaction, not a statutory
merger. The documentation became messy during this
transition at the end of 2004, but a reasonable date to use is
December 16, 2004. I reference December 16, 2004, because
that is the date when Wildwood Natural Foods resolved
to use a ﬁctitious name–PMO Wildwood–which was later
adopted as the corporate name on October 6, 2005, and then
changed to Pulmuone Wildwood on December 1, 2005. In
fact, the process of collecting all the signatures on the asset
purchase document took a couple weeks.
“We’ve re-purposed the tofu facility on my farm into an
artist residency–GrinCityCollective.org. I continue to work
for Pulmuone, but just as general counsel in the USA.”

Returning to Billy’s recollections: In Korea (May
2004) Pulmuone showed them everything, treated them
with great respect, included them in everything. Billy
clearly remembers mandated boilermakers and karaoke
performances. Aside from that, Billy, Jeremiah, and Tom
thought things looked very promising. “We were very upbeat
about it” (Continued). Address: Pulmuone Wildwood.
5305. Bramblett, Billy. 2006. The real history of Wildwood
Natural Foods after its merger with Midwest Harvest to
become Wildwood Harvest in 2001 (Interview). SoyaScan
Notes. Feb. 17. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Continued: They had the ofﬁcial ﬁrst board
meeting of the newly merged company at a high-class
restaurant owned Pulmuone in Korea; the ﬁve board
members were Paul Kang, Mr. Seung-Woo Alex Nam,
Jeremiah, Tom Lacina, and Billy. Pulmuone also owns a
chain of natural food retail stores (like Whole Foods) in
Korea, and three tofu factories in Seoul.
It seemed like a good ﬁt. In mid-2004 the decision was
made to merge Wildwood Harvest Foods Inc. and Pulmuone
U.S.A. On 20 July 2004 each company issued a news release
announcing the new merger. The deal was struck by a man
named Paul Kang, who was an investment banker, who was
a Korean-American, and who speaks English very well and
has a good relationship with the Korean company; he had
already done some other deals with Pulmuone. Wildwood
Harvest Foods, Inc. was renamed Wildwood Natural Foods
and Pulmuone U.S.A. was give two seats on Wildwood’s
board. Pulmuone decided to make Paul Kang the CEO of the
new, combined company. He many various changes to the
logo.
“Pulmuone’s plan was to go public in a few years, and
we were all going to be able to cash in our chips.” Billy and
Jeremiah both owned shares in Wildwood which, over the
years through hard work and good management (up to a
point) had become a valuable company.
In the USA, Pulmuone was doing very well in the
Korean market but they were struggling in the mainstream
and natural foods markets. Paul Kang was a very smart
person but he had never been a CEO before–especially of
a food manufacturing company. Paul Kang went to Korea
with Billy, Jeremiah, etc. Then they all went to Natural
Products Expo East in the fall of 2004 and to Expo West in
the spring of 2005. After about 8 months with him at the
helm, Pulmuone realized they had made a mistake, so by
June 2005 they sort of demoted him to COO (chief operating
ofﬁcer) of Pulmuone U.S.A. and brought in another person
Y.C. Kang; they are not related. Y.C.’s ﬁrst title was CRO
(chief reorganization ofﬁcer). He tried to reorganize things
and put a whole new program into place. It got really crazy.
It was a wild year; Mr. Nam would come over every couple
of months and have personal meetings with Billy, Jeremiah,
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and Tom. It is kind of a hit and miss style. After doing all this
analysis, they say “OK, let’s do this.” They try it for some
time and if it is not working they say, “OK, let’s change
everything.”
Billy and Wildwood have a deep understanding of their
customers and the natural foods market, which has enabled
them to stay ahead of the curve all these years.
At the time of the merger: Since Wildwood didn’t have
any money, they gave Pulmuone stock–so that Pulmuone
has almost all the stock. Then they made Jeremiah and Billy
into executive sales persons, who would manage different
sales in different geographical areas. Jeremiah was in charge
of Northern California. Paul Kang took southern California.
Tom Lacina took everything out of California. Billy took
ingredient, foodservice, and private label. Billy had already
been doing this kind of work for a number of years, in part
because nobody else was covering that particular channel.
The ingredient people would come to Billy and tell him
they needed a particular ingredient. He would work with
them to develop their products, etc. Trader Joe’s had been
Billy’s account from the beginning; they came onto the
scene because Wildwood won the San Francisco Chronicle
Baba Ganooj tasting contest many years ago. So Wildwood
started making soy products (such as baked tofu–teriyaki and
Thai–and burgers under the Wildwood label) for them over
the years. For a while Wildwood did Soy Sour Cream made
in Iowa for Trader Joe’s. So in about Feb. 2005 Pulmuone
gave all the new salespeople budgets and said, “OK, you
make your top line and your contribution margin goals and
we’re going to promote you and give you money, bonuses,
and stuff like that.” Paul Kang didn’t do very well, so they
moved him back to the Korean company to do investment
work. Jeremiah didn’t do so well so they put him in public
relations. Tom Lacina didn’t do very well either in the East,
although he has a really great guy working for him there
named Jim Williams. The company is in a lot of Whole
Foods and UNFI warehouses east of the Mississippi. But he
wasn’t making his goals–so that put him in charge of all sales
and marketing. Billy did very well–110% of the goals he was
given. But they wouldn’t give him credit for it (later they
ended up giving him the bonus they had committed to). Billy
still does not understand why. Then they took the Trader
Joe’s account away from him–an account where he had long,
positive experience and good contacts. “They said they had
a guy in southern California who would call on Trader Joe’s.
OK, whatever. So things got a little scratchy there.” All this
happened in the fall of 2005. Right now, Billy’s share is not
worth much. However if Pulmuone is successful in turning
Wildwood around, the value will return and Pulmuone has
given Billy and Jeremiah even more options. Billy owns
shares in the new corporation which is named Pulmuone
Wildwood Inc.; that’s a U.S. corporation. Originally the
corporate name was PMO Wildwood–because so many
Americans can’t pronounce Pulmuone. That was perceptive.

But then Mr. Alex Nam who is really the head honcho of the
whole shebang (CEO of Pulmuone Co., Ltd. Korea), as soon
as they ﬁred Paul Kang, decided to change the name back to
Pulmuone Wildwood. Remember–every time you change a
company name you have to change your labels, letterhead,
etc. It’s a huge job. Bill’s told them he thought the best name
was “Wild One.” Nobody got it. But they did allow Billy
to develop a few more products, so that was nice, until he
came up with “Sloppy Jofu”–which has been selling very
well since 2004. Last year he developed a chili, which they
marketing department had trouble launching. Wildwood had
been selling tofu to the organic division of Seeds of Change
for about 7 years; they have used it in their rice bowls and
noodle bowls. They wanted a ﬂavored cube, so he just
developed a product for them named “Tofu Barbecubes.”
He makes the tofu, cuts it into 3/4-inch cubes, marinates
the cubes and then bakes them in shallow hotel pans in a
conveyorized oven. Wildwood has been baking tofu for 20
years, but never in cubes before this. He just made 8,000
pounds of it for them and sent it to them. They liked it and
soon ordered 8,185 pounds more. That was kind of his swan
song.
Pulmuone’s positive attitude started to decrease about
a year ago. Pulmuone offered him a pretty good deal, which
he took. But Billy is a consultant for three years; they are
paying him about two-thirds of his salary and he doesn’t
really have to do anything. There is a non-compete clause
concerning soyfoods that are the same or similar to those
of Pulmuone-Wildwood in form and function; now he has
two other clients, one of which is Seth Tibbott of Turtle
Island. Billy is going with him to Anaheim in March. Billy
is a guitar player. His latest project is with some folks who
have a little campaign to get organic foods into school lunch
programs in southern California. They call it “The Organic
Rebellion.” Billy told them he’d write a theme song for
them. He just ﬁnished it and has recorded the basics. He’s
now getting kids lined up to do the vocals with him. It starts:
“Sign me up for the organic rebellion.”
Jeremiah just took a severance pay package; his last day
at Pulmuone-Wildwood was Jan. 30, 2006. Jeremiah started
a new business, Wise Solutions, developing plant-based
industrial products. He has several soy-diesel cars and he has
been involved in the promotion of soy diesel for a number of
years. Address: Pulmuone Wildwood.
5306. Gandhi, A.P. 2006. The ‘greater bean’: Scientists
continue to ﬁnd new food and industrial uses for soybeans.
World Grain 24(2):59-62. Feb.
• Summary: About 70% of world soybean production is
crushed to make oil and meal, 20% is used directly for food,
and the rest for seeds. Soybean oil is reﬁned and used in
human foods; it is also an important ingredient in “industrial
products such as paints, plastics and biofuels” [biodiesel].
Soybean meal used for human food “must be devoid
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of residual solvents that may cause various psychological
disorders in humans. The International Standard
Organization (ISO) recommends a maximum level of 50
parts per million (ppm) of residual hexane, which is used in
the solvent extraction process.”
A pie chart shows world soybean production in 2004.
5307. Leeds, Kirk. 2006. A fundamental shift. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
17(5):4. Feb.
• Summary: The “soybean complex is in the beginning
stages of a fundamental supply / demand shift. With the
rapid expansion in the demand for biodiesel in the United
States and across the globe (particularly in Europe), crushers
are now beginning to crush soybeans for the oil, not the
meal. Growth in demand for biodiesel will likely cause a
substantial increase in global vegetable oil prices and an
equally signiﬁcant drop in the price of soybean meal.”
“And if soybean oil prices rise from their 23-25 cents /
pound range to the expected 30 cents / pound, would it make
biodiesel production unproﬁtable, even with the current and
proposed tax credits?”
5308. Indiana Soybean Board. 2006. Soy utilization contest
winners are jamming with soy (News release). Indianapolis,
Indiana. 2 p. March 23.
• Summary: “Adding to the list of new soy products
developed at Purdue University, a team of students won
ﬁrst prize with their jam made with soy pectin. Soy Spreads
All-Natural Jams is a tasty new soy creation using soy-hull
pectin developed as part of the 2006 Soybean Utilization
Contest, sponsored by the Indiana Soybean Board and
Purdue University.
“An economically sound alternative to citrus and
apple-based pectin, the new jams made from soy pectin can
be produced for a price comparable to traditional pectinbased jams. An advantage of using soybean hulls for pectin
production is that they can be transported and stored without
a drying process. Citrus peels and apple pomace must ﬁrst be
dried before transport and storage. In addition, soy hulls are
inexpensive and contain 30% pectin.”
The new soy jams come in 3 ﬂavors: Triple Berry,
Strawberry, and Peach Cobbler. They boast “the same great
taste found in traditional jams.” Each of the 3 students on
the winning team will receive a $2,500 cash award. They all
agree the project “was a learning experience with a ﬁnancial
reward.”
A second team of three students (who won a 2nd
prize award of $1,500 each) “developed SoyStick, a new
innovation in glue composed of soy protein, which comprises
90% of the dry matter in the glue stick. Tests showed that
SoyStick bonds ﬁrmer than similar products on the market
and is safe to use for most purposes. The soy protein base
replaces the petroleum base in similar types of glue.

“Jon Whiteman, research director for the Indiana
Soybean Board, said the soy utilization contest not only
produces new uses for soybeans, it also provides an
opportunity for bright, motivated students to learn more
about the soybean industry.” Address: Indianapolis, Indiana.
5309. Archer Daniels Midland Co. 2006. Renewable energy.
Television broadcast. Newshour with Jim Lehrer. PBS.
March 6.
• Summary: The following new ADM ad began to be aired
on the Newshour on 6 March 2006: “The world’s demand
for energy will never stop. Which is why a farmer is growing
corn and a farmer is growing soy and why ADM is turning
these crops into biofuels. The world’s demand for energy
will never stop. Which is why ADM will never stop. We’re
only getting started. ADM–Resourceful by nature.”
5310. Lamp, Greg. 2006. My view: Don’t make gasohol
mistakes. Corn and Soybean Digest. March. p. 4.
• Summary: “When the National Biodiesel Board (NBB)
had its ﬁrst meeting three years ago about 400 farmers and
industry types attended; last year, about 1,000.” This year
nearly 2,300 came and they agreed that the key to future
growth is producing biodiesel that consistently meets high
standards.
Ethanol (then called gasohol) got a bad start due to poor
quality and it still dogs the industry, said Joe Jobe, executive
director of NBB. One false step and the same thing could
happen to biodiesel.
“The biodiesel industry is answering the quality call
by instituting BQ-9000, a comprehensive quality systems
program that includes storage, sampling, testing, blending,
shipping, distribution and fuel management practices.”
Address: Editor.
5311. Richards, Michael. 2006. Sustainable operating
systems: The post petrol paradigm. Iowa City, Iowa:
Innovation Press. iv + 432 p. No index. 22 cm.
• Summary: An outstanding, innovative book. Address:
Founder, Sustainable Operating Systems, 1029 Third St.
S.E., Cedar Rapids, Iowa 52401.
5312. Product Name: RePLAY: Agricultural Oil Seal &
Preservation Agent (for paved asphalt surfaces).
Manufacturer’s Name: BioSpan Technologies, Inc.
Manufacturer’s Address: 6540 Meyer Dr., Washington,
Missouri 63052 USA (Corporate address: P.O. Box 4222,
Ballwin, MO 63022). Phone: 1-800-730-8980.
Date of Introduction: 2006 June.
Ingredients: Incl. soybean oil.
How Stored: Shelf stable.
Nutrition: New Product–Documentation: Schaer, Lilian. 2009. “Can
soybeans be the solution to potholes? New soy-based asphalt
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sealant is improving North American roads.” Ontario Grain
Farmer 1(3):22-23. Dec.
“RePLAY is a soy and canola-based pavement
preservation agent that extends the life of existing asphalt
surfaces like roads and parking lots by protecting them from
the freezing and thawing cycles of Canada’s harsh winters.
Asphalt oxidizes and wears out due to the oxygen in the air.
Small cracks form in the asphalt and ﬁll with water, which
freezes in the winter, causing larger cracks and potholes.”
This can be prevented by spraying on RePLAY, which has no
signiﬁcant effect on the skid resistance of the asphalt surface.
The cost of applying RePLAY is about $1 to $2 per
square meter depending on the age of the asphalt.
Letter (e-mail) from Lindsey Hermes, Marketing
Director, BioSpan Technologies, Inc. 2010. Feb. 10.
RePLAY was ﬁrst sold on the market in June 2006.
“BioSpan Technologies, Inc. is committed to providing
cost effective and environmentally friendly solutions
in the ﬁelds of paving and pavement preservation, biodecontamination, environmental recovery, and resource
utilization of solid waste.
“Since 1993, BioSpan has provided research-based
manufacturing at state-of-the-art facilities. An international
network of licensed distributors and dealers represent
BioSpan’s patented products. The company operates a
fully licensed FDA and EPA manufacturing facility at its
headquarters in Washington, Missouri, which includes four
on-site research and development laboratories. For more
information, please call toll-free at (800) 730-8980 or visit
biospantech.com,”
5313. Soyatech. 2006. Soya Summit 2006: Food & Energy
for the 21st Century (Leaﬂet). Bar Harbor, Maine. 1 p. Front
and back. 28 cm.
• Summary: This conference will be held on 18-20 Sept.
2006 in St. Louis, Missouri, at the Chase Park Plaza Hotel.
Sponsored by The Solae Company. There will be two
parallel tracks. The soyfoods track speakers will include
representatives from: The Solae Co., Monsanto, ADM,
USDA, Kerry Foods, ProSoya, Tivall Corp., Natural
Products Consulting, Soyatech, SunRich, and WISHH.
The energy track speakers will include representatives
from: National Biodiesel Board, Toyota, DuPont, The
ProExporter Network, Delta-T, New Energy Finance, Sigma
Capital, Energy Management Institute, Rocky Mountain
Biodiesel Consulting.
A third day of workshops on Sept. 20 will include: Taste
of Soy: Beyond ingredients–Bring on the food! Address: Bar
Harbor, Maine. Phone: 1-800-882-8684.
5314. Johnson, Lawrence. 2006. The bioeconomy and
bioreﬁnery in Iowa (Interview). SoyaScan Notes. July 12.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: When companies reﬁne petroleum, using

fractional distillation, they create a host of products with the
goal of maximizing the proﬁts. Larry and CCSU think they
need to do the same thing with agricultural materials using
a bioreﬁnery. It’s a little more complicated, because you
might need to be able to bring in multiple feedstocks as well
as having multiple outputs. Starting with whole soybeans,
you could get biodiesel, edible oil, oleochemicals, adhesives,
plastics. You might even harvest the soybean plants and use
them to produce ethanol.
Iowa is creating the foundations for a good identity
preserved (IP) system. Asoyia is a leader in this effort;
Monsanto and Pioneer must do the same thing with their
low linolenic soybeans. Its a new world, so only time will
tell how well it works. There will probably be some glitches
at the beginning. The biggest problem with IP has been: “Is
there enough proﬁt in it to attract the investment dollars to
make it happen.”
Update. Talk with Larry Johnson. 2007. June 12. The
idea of “value added” has become passé, outdated. The new,
cutting edge concept is the bioreﬁnery. Address: Director,
Center for Crops Utilization Research (CCUR), Iowa State
Univ., 1041 Dairy Industry Building, Ames, IA 50011.
Phone: 515-294-0160.
5315. Triple “F”, Inc. 2006. Triple “F”, Inc.: Adding value in
the world market (Website printout–complete). www.triplef.
us 2 p. Retrieved July 21.
• Summary: “Founded in Des Moines, Iowa, in 1961,
Triple ‘F’ is a ‘value added’ company, marketing innovative
agricultural products worldwide. Our specialties include
livestock and poultry nutrition, extrusion technology, and
microbiology.” Contents: Pharm-Tech [Pharmtech]: The
nutrition division. Insta-Pro: The equipment division. Soy
Innovations International. The international division.
This website has only a homepage. It has no tabs,
not even a “contact us” tab, so the company’s contact
information is not given. Address: [10104 Douglas Ave., Des
Moines, Iowa 50322]. Phone: (515) 254-1200.
5316. Galloway, Richard. 2006. Supply and demand for new
soy oil varieties. Soy Connection 14(3):4, 6. Summer. [5 ref]
• Summary: “In 1998 executives of various food companies
met with representatives of the United Soybean Board [USB]
and sent a very clear message: the food industry would
reduce its usage of hydrogenated oils due to impending FDA
regulations requiring trans-fat content labeling. The soybean
industry was already at work on the development of a low
linolenic soybean variety... But the economics of bringing
new varieties to market were problematic.
“Due in part to efforts of USB’s Better Bean Initiative
and Qualisoy Board, three varieties of soybean seeds were
introduced into the marketplace for planting in the spring
of 2005: Vistive from Monsanto, low linolenic soy from
Pioneer, and ‘Ultra Low Lin’ from Asoyia. A total of 154,000
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acres of these varieties were planted in 2005, producing
approximately 60 million lbs. of reﬁned low linolenic
soybean oil for the 2005-06 crop year (Oct. 2005–Sept.
2006). This past spring these three seed companies expected
a total of over 700,000 acres of these varieties to be planted
[a 4.5-fold increase], yielding an expected 280 million lbs...
for the 2006-07 crop year. There is a potential for 1.6 million
acres in 2007 yielding 650 million lbs. of low linolenic
soybean oil.”
Qualisoy works to estimate supply and demand. “USDA
projects that total domestic usage of soybean oil during the
2005-06 crop year will be 18 billion lbs.” It “is estimated by
numerous trade sources that the portion of U.S. soybean oil
that is hydrogenated probably peaked during late 2004 or
early 2005 at something approaching 45% of reﬁned soybean
oil production.”
“Census Bureau statistics indicate that 96% of total
domestic usage of soybean oil is consumed in edible
products” [The rest is used in industrial products like
printing inks and soy diesel]. From the above estimates “we
can conclude that there is a demand for 7.58 billion lbs.
of edible oil with the stability created by hydrogenation...
Much of this hydrogenated soybean oil is used in baking
and frying applications that are not readily adaptable to low
linolenic soy. To be conservative, one can assume that half of
this demand cannot be met by low linolenic soy. This leaves
potential demand at a minimum of 3.8 billion lbs. of sow
linolenic soybean oil.
“At the current rate of seed supply growth, it is possible
that enough low linolenic seed could be available to meet
the 3.8 billion lbs. of potential demand by 2010.” Address:
President, Galloway & Associates, LLC.
5317. Ludwig, Robert; Richard, Michael. 2006. Is the food
industry ready for the ripple effects of biofuels? Strategic
Initiatives (The Hale Group) 21(2):1-4.
• Summary: “The food industry is entering a new era.
Historically, most farmers thought of themselves as being a
vital part of the food industry. Now most corn and soybean
farmers think of themselves as being in the food and fuel
industries.”
This “new world order” requires food company
executives to be alert in ways that were not expected of them
in the past. Be prepared for greater price volatility.”
A graph shows U.S. ethanol production from 1980 to the
present, and projected to 2010. It has increased rapidly since
the late-1990s. A pie chart shows utilization of the U.S. corn
crop in 2004-05. Animal feed 55%. Exports 18%. Ethanol
15%. Sweeteners & starches 9%. Food and beverage 3%.
A table shows percentage of the U.S. corn crop used
to produce ethanol: 1980 1%. 1990 4.5%. 2000 6.5%. 2005
15%. 2008 20-25%. 2010 25-30%.
“Some industry observers have predicted that soybean
acreage in the U.S. will decline as Brazil rapidly expands

soybean production; however the growth of a U.S. biodiesel
industry that uses soy oil as a feedstock may prevent that.”
Poses three key questions about the future related to corn
production, ethanol production, and world energy prices.
Address: 1. Principal; 2. Assoc. Principal: Both: The Hale
Group, 8 Cherry St., Danvers, Massachusetts 01923. Phone:
(978) 777-9077.
5318. Macur, Juliet; Kolata, Gina. 2006. Experts say case
against Landis is tough to beat: A top cyclist has to explain
not only a higher level of testosterone, but also where it came
from. New York Times. Aug. 2. p. C11-12. Sports section.
• Summary: Floyd Landis, age 30, of Southern California
recently won the Tour de France championship, then was
accused of possible doping or drug use (cheating). He
provided a urine test after winning Stage 17 in the Alps in a
long solo attack. He was found to have higher than normal
levels of testosterone in his urine. They suspect that Landis
was taking testosterone. Experts say “the evidence against
Landis, taken as a whole, ‘would be hard to beat.’”
Most commercial testosterone is made from soybeans.
Humans make testosterone from the food they eat; their
“testosterone typically has more carbon 13 than the
testosterone that drug companies synthesize from soy.”
A drug test can distinguish the two, however it cannot
“determine whether someone tampered with the urine
samples or was negligent.” A sidebar shows how carbon
isotope ratio testing works; it examines the atomic
composition of testosterone in the urine to determine if it is
natural or synthetic.
5319. SoyaScan Notes. 2006. What are steroids, steroid
hormones, and sterols? (Overview). Aug. 11. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: Steroids: In human physiology and medicine,
the most important steroids are cholesterol, the steroid
hormones, and their precursors and metabolites.
A steroid is a lipid. Hundreds of distinct steroids have
been identiﬁed in plants, animals, and fungi. Their most
important role in most living systems is a hormones. Steroid
hormones produce their physiological effects by binding to
steroid hormone receptor proteins [sites]. The binding of
steroid hormones to their receptors causes changes in gene
transcription and cell function.
Some of the most common categories of steroids
include: (1) anabolic steroids, which increase muscle and
bone synthesis. There are natural and synthetic anabolic
steroids.
Sex steroids are a subset of sex hormones. They include
estrogen, progesterone, androgen, and testosterone.
Sterols. or steroid alcohols, are a subgroup of steroids.
Examples: cholesterol, phytosterols, some steroid hormones
in animals, and campesterol, sitosterol and stigmasterol in
plants.
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Testosterone is a steroid hormone from the androgen
group. Testosterone is secreted primarily from the testes of
males and the ovaries of females. It is the male sex hormone
and an anabolic steroid. It gives enhanced libido, energy, and
immune function.
5320. USDA. 2006. USDA designates 20 biobased items for
federal procurement (News release). Washington, DC. 1 p.
Aug. 21.
• Summary: “The new items include: adhesive and
mastic removers, insulating foam for wall construction,
hand cleaners and sanitizers, composite panels, ﬂuidﬁlled transformers, biodegradable containers, fertilizers,
metalworking ﬂuids, sorbents, grafﬁti and grease removers,
two-cycle engine oils, lipcare products, biodegradable ﬁlms,
stationary equipment hydraulic ﬂuids, biodegradable cutlery,
glass cleaners, greases, dust suppressants, carpets, carpet and
upholstery cleaners.”
This designation is a major step in advancing the federal
preferred procurement program for biobased products,
according to USDA Secretary Mike Johanns. “When
ﬁnalized, 1,500 biobased products will be given procurement
preference by federal agencies, generating new economic
opportunities for biobased product producers and U.S.
farmers and ranchers, while providing new choices for U.S.
consumers.
“The Federal Biobased Products Preferred Procurement
Program is authorized under Section 9002 of the Farm
Security and Rural Investment Act of 2002.”
5321. Corn and Soybean Digest. 2006. Bean beat: ASA
pursues biodiesel priorities. Aug. p. 46.
• Summary: “ASA [American Soybean Association] has
outlined its biodiesel legislative priorities for Congress to
consider as it develops another energy bill.” ASA’s top 3
priorities are: “(1) Extension of the volumetric biodiesel tax
incentive. (2) Extension of the small agri-biodiesel producer
credit. (3) Authoring and funding of a CCC biodiesel
program.” Note: All of these involve government subsidies
paid for by taxpayers.
5322. Soyatech, Inc. 2006. Soya & Oilseed Bluebook 2007:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 448 p. Sept. Comprehensive index.
Brand name index. Advertiser index. Statistical conversions.
28 cm.
• Summary: This is the ﬁrst year in recent decades that
the Bluebook (a $95 value) has been sent free of charge to
qualiﬁed industry members. On the stylish cover is color
photo of a lovely Asian woman holding the nozzle while
fueling a vehicle with ethanol fuel (as the lid to the gas tank
speciﬁes) within an oval outline. Behind her is a large glass
of soymilk base against a background of yellow soybeans.
On the inside front cover is a color ad from Natural

Products Inc. (Grinnell, Iowa) titled “Always unique, always
innovative, always natural.” On the ﬁrst page is a full page
color ad from Bunge North America (St. Louis, Missouri)
titled “The shortest distance from harvest to market.” On the
back cover is a full page color ADM ad titled “Trailblazing”
showing a young man riding his mountain bike through deep
muddy water. The tag line is “Resourceful by nature” and
the NutriSoy logo is shown. The oilseeds covered in this
book are (alphabetically): Canola / rapeseed, coconut, corn,
cottonseed, palm, peanut, soya, and sunﬂowerseed. Note:
This list is unchanged from the previous year.
There is no longer a self-adhesive label containing
“Your access code” on the title page.
The Introduction states that 3,400 companies offering
450 speciﬁc products or services are listed in this book. In
the Foreword, Peter Golbitz writes: “What a difference one
year can make. During the past 12 months, the commodities
market, including soybeans, oilseeds and corn, has been
pulled into the limelight and asked to play a new leading role
in the world’s energy industry... Enter biofuels. Renewable
energy created from vegetable oils (for biodiesel) and for
carbohydrate-based crops such as corn or sugar cane (for
ethanol)...” Are these “perhaps, a gateway to a broader
realization of the need to create sustainable solutions for
humankind?” Address: 1369 State Hwy 102, P.O. Box 84,
Bar Harbor, Maine 04609. Phone: 207.288.4969.
5323. AGP–A Cooperative. 2006. Annual report to members:
Adding value to your harvest. 12700 West Dodge Road, P.O.
Box 2047, Omaha, Nebraska 68103-2047. 33 + 4 p. 28 cm.
• Summary: Net sales for 2006 (year ended Aug. 31) were
$2,360.484 million, up 0.5% from $2,348.167 million in
2005. Earnings from continuing operations (before income
taxes): $75.136 million, up 49.2% from the $50.360 million
in 2005.
AGP now has marketing ofﬁces in: Pecs, Hungary.
Jakarta, Indonesia. Queretaro, Mexico. Manila, Philippines.
Singapore. Komarno, Slovakia. Bangkok, Thailand. Istanbul,
Turkey. Hanoi, Vietnam.
This was “the second best year of earnings in AGP’s 23year history... Accordingly, your Board of Directors approved
total patronage refunds of $32.6 million, designating 30
percent to be paid in cash again this ﬁscal year... [and] equity
redemption for ﬁscal 2006 of $28 million, making the two
year total of equity redeemed $56 million. Cash patronage,
equity redemption and value-based premium programs
totaled over $43 million dollars for ﬁscal 2006, also the
second best in the history of your cooperative” (p. 5).
Today AGP’s “owners are 205 local cooperatives and six
regional cooperatives, representing 250,000 farmers from 15
states throughout the United States and Canada” (p. 7). Note:
Technically AGP represents 250,000 “producers.” A producer
can refer to either a farmer or a land-owner, and both can be
a member of a local cooperative.
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“Record premiums paid: Participants in AGP’s valuebased premium programs–oil and protein components,
Vistive soybeans, and non-GMO soybeans–earned a record
$6.4 million in premiums from those programs” (p. 9).
Note: Talk with Bill Lester, formerly of AGP. 2007.
Feb. 24. AGP will pay its member co-ops total patronage
refunds of $32.6 million this year. 30% of this amount ($9.78
million) will be paid in cash (from this year’s earnings), and
the remaining 70% ($22.8 million) comes from retained
earnings (or equity) (from past years’ earnings), and is called
“equity redemption.” AGP is redeeming the old equity that
the member co-ops owned in it. Retained earnings is the
members co-ops’ investment in AGP. On the AGP balance
sheet, this equity appears as a debt to individual member coops. For example: Heartland Co-op, Des Moines, Iowa. In
1999 AGP owes it $12,300. In 1998 AGP owes it $13,465,
etc. right up to the current year. This debt is paid when the
members’ equity in the company is redeemed / allocated. The
oldest debts to each member co-op are always paid ﬁrst, and
they are always paid before Dec. 31 each year.
A local member co-op’s total earnings for any given year
consists of its own earnings plus the earnings it gets from
AGP. By law, the co-op must pay 20% of its net earnings
that year in cash to its producer members. A typical local
co-op pays 30% of that year’s earnings in cash to its member
producers (since that cash takes care of the tax liability) and
keeps 80% as “retained earnings.” Each member producer
must pay the income taxes on these retained earnings–even
if he doesn’t get the money. One of the problems in the past
is that sometimes the producer doesn’t receive enough cash
from his co-op to pay the tax on the “retained allocated
earnings.” When the producer ﬁnally gets paid his retained
earnings, it is tax free.
Retained earnings is the way AGP borrows money from
its co-op members to ﬁnance its ongoing operations. It takes
a certain amount of cash or “working capital” to operate
a business. AGP has two choices: Keep it as “retained
earnings” from the membership or borrow it (as from a
bank). Presently AGP has about 7 years of retained earnings
(back to about the year 1999) that it has not yet paid to its
co-op members. Yet this is perpetually rotating, or “rolled
forward” as the oldest debts are paid back each proﬁtable
year to the co-op members. This system of paying the oldest
debts ﬁrst is also a way of transferring money form older
producers (some of who may no longer be living) to current
producers. Well-run cooperative soybean processors, such
as AGP, have a relatively small number of years of unpaid
retained earnings (7). Address: Omaha, Nebraska. Phone:
(402) 496-7809.
5324. AGP News (Omaha, Nebraska). 2006. Breaking
ground for soy biodiesel. No. 5. p. 1-2.
• Summary: Construction will soon begin on AGP’s new
biodiesel plant in St. Joseph. Missouri.

5325. AGP News (Omaha, Nebraska). 2006. Cooperative
news: Mergers and acquisitions. No. 5. p. 11.
• Summary: Farmers Cooperative Company, Manly,
Iowa, and Northwood Cooperative Elevator, Northwood,
Iowa, merged on 1 Dec. 2006. The new company is called
Progressive Ag Cooperative, headquartered in Northwood.
5326. Dietz, John. 2006. Biodiesel ignites up north:
Canadian biodiesel use is slated to grow 10-fold in the next
ﬁve years. Corn and Soybean Digest. Oct. p. 28.
• Summary: As of Jan. 2006, Canada’s production capacity
for biodiesel was 26.4 million gallons. In Nov. 2005,
Canada’s ﬁrst commercial scale biodiesel manufacturing
plant was commissioned in Montreal by Rothsay Biodiesel,
the rendering division of Maple Leaf Foods. Capacity: 9.2
million gallons a year.
Canada’s second commercial scale biodiesel plant,
Biox Corporation, Inc. at Oakville, Ontario, was schedules
to begin full production before September (last month).
Capacity: 15.8 million gallons.
Millegan Biotech, a farmer-owned cooperative in
Saskatchewan is developing a biodiesel plant that will use
canola oil as a feedstock. Capacity: 0.5 million gallons. One
key feature of this biodiesel will be its “cold pour point”
(desirable in cold climates) of -15ºC (5ºF), which is much
lower than the U.S. standard of -7ºC (19.4ºF).
5327. Iowa Soybean Association. 2006. Bringing nature to
light (Ad). Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 18(2):26. Nov.
• Summary: A full page color ad. “Moments after you light
the wick of a soy candle, prepare to be transformed. Rooms
become more inviting. Fragrances captivate the senses.
Balance is restored. The setting is established to more full
appreciate the things and people that matter to us most.”
The bottom half of this ad shows four soy candles, each
of a different color in a clear glass cup, burning. Written
across the bottom of the ad: “To ﬁnd a soy candle retailer
near you visit: www.ﬁndsoycandles.com.”
5328. Leeds, Kirk. 2006. “Drivers start your engines.” Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 18(2):6. Nov. Cover story.
• Summary: “With that command, Senator Charles Charles
Grassley ofﬁcially began the inaugural race at the Iowa
Speedway in Newton–the Soy Biodiesel 250 sponsored by
the Iowa Soybean Association (ISA). Held September 15,
the race generated incredible excitement across the state and
helped create national exposure for soy biodiesel. Media
from all over Iowa and across the United States attended and
the race has been broadcast to a national audience on the
Speed Channel numerous times.
“The even was a homerun for the State of Iowa and
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the town of Newton. But as importantly, the race was just
another example of the great year that soy biodiesel has had.
As the fastest growing alternative fuel in the world, soybean
farmers and the biodiesel industry will look back to 2006 as
a very important year.”
The cover title: “SoyBiodiesel 250: A new awareness.”
Note: Surprisingly this article makes no mention of the
fuels used by the racing cars. One might think that they were
using at least a small amount of soy biodiesel, or at least
some kind of biodiesel, but that is not correct. In a reply by
e-mail to our question Kirk Leeds said: “The cars did not run
on any biodiesel, but all of the diesel equipment that built the
track did. We used the event to reach NASCAR fans–mostly
truckers. We were also able to have a great reception with
biodiesel manufacturers, petroleum retailers and politicians.”
Address: CEO, Iowa Soybean Assoc.
5329. World Grain. 2006. News review: Neste to boost
biofuel production threefold by 2009. 24(11):10. Nov.
• Summary: Keilaranta, Finland–Neste Oil Oyj, the Finnish
oil reﬁner, announced on Oct. 26 that it plans to start making
biodiesel next year and hopes to increase capacity threefold
by 2009, with a goal of becoming the world’s largest
producer.
The plant will use multiple feedstocks to hedge against
ﬂuctuating commodity prices, with a focus on animal fat,
palm oil, and soy oil.
5330. Ruchi Soya Industries Ltd. 2006. Ruchi Soya
Industries: The No. 1 processed food company (Website
printout–part). www.ruchisoua.com Retrieved Dec. 24.
• Summary: Contents: Home. Proﬁle. News. Products.
Investors. Exports. CSR. Careers. Contact.
Ticker tape across top of home page: “Ruchi Soya
has been ranked No. 124 out of the top 500 companies in
India by Financial Express for the year 2005.” A photo on
the banner header shows an Indian woman looking at her
daughter. Home: “The 20 year old Ruchi Soya Industries
Limited is the ﬂagship company of the Ruchi Group
of Industries with an annual turnover of Rs. 4,941.57
Crores (2005-06). It is ranked as one of the largest FMCG
companies in India with sustained growth in proﬁts and
turnover...”
Besides being a leading manufacturer of high quality
edible oils, vanaspati, bakery fats and soya foods, Ruchi
Soya is also the highest exporter of soya meal and lecithin
from India. Nutrela (soya chunks, granules, soya ﬂour) is the
largest selling soya foods brand in the country today.
“Ruchi Soya is the undisputed leader in the branded
edible oil category with brands like Nutrela Soyumm
(Soyabean Oil), Ruchi Gold (Palmoline Oil) [Palm Olein],...”
Proﬁle: The soya revolution. “In the early 1960s, when
Mr. Mahadev Shahra went about convincing farmers in M.P.
[Madhya Pradesh] about the potential of Soya, he would

not have imagined that he will be instrumental in bringing
up a small green revolution in the State, by introducing and
encouraging Soya bean cultivation on a commercial scale.
The family was in the business of commodities trading and
subsequently they entered the business of ginning and oil
milling. The family’s efforts, along with others, resulted in
Soya revolution in M.P. Today M.P. is considered the Soya
bowl of the country, and contributes 70% of its production.
Despite all odds, Ruchi Soya is now the largest player in
the country in edible oils, Soya foods and processed foods
categories.”
Ruchi’s exports: Ruchi Soya began operating in 197273; it was the ﬁrst exporter of Soyabean Meal from India.
Ruchi is one of the largest crushers of Soya beans in India,
and has installed a crushing capacity of 2,500 tonnes/day
in Indore, which is the largest crushing capacity at a single
location. On a yearly basis, Ruchi crushes 25% of the soy
crop in India. This has led to the export of 30% of India’s
Soya bean meal on a yearly basis.
Products: (1) Soya foods: Nutrela Proﬂo soya ﬂour.
Nutrela TVP chunks & granules. Edible oils: Reﬁned
soyabean oil. Vanaspati: Nutrela vanaspati. Soaps. Address:
301 Mahakosh House, 7/5 South Tukoganj, Nath Mandir
Rd., Indore, Madhya Pradesh 452001, India. Phone: (0731)
251 3281-82-83.
5331. SoyaScan Notes. 2006. Chronology of major soyrelated events and trends during 2006 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 17–Soyatech (founded and owned by
Peter Golbitz) is sold to HighQuest Partners, a management
consulting ﬁrm headquartered in Boston, Massachusetts.
March 15-17–CERHR expert panel meets in Virginia
to discuss soy-based infant formula safety. They issue an
important report.
May–The Soy Nutrition Institute is founded. Mark
Messina is executive director. The founding members (each
of whom paid $10,000 to join) are: ADM, Solae, Cargill,
White Wave, Revival, Monsanto, SANA, and the Soyfoods
Council (Linda Funk, Iowa).
June 23. Vandemoortele Group, a large oilseed crusher
of Ghent and the parent company of Alpro, Belgium,
acquires SoFine Foods, a subsidiary of Heuschen & Schrouff
and the largest tofu manufacturer in Europe.
July 15–The National Nutritional Foods Association
(NNFA) changes its name to the Natural Products
Association (NPA); it hopes to attract more members from
the natural foods industry which is not represented by a trade
association.
Sept.–The Soya and Oilseed Bluebook, published by
Soyatech, migrates to the Web. Some bound paper copies
will still be published. For the ﬁrst time in decades, copies
are sent free of charge to qualiﬁed industry members.
Oct.–House Foods (which owns and operates America’s
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largest tofu plant in Garden Grove, California), opens a huge,
brand new tofu manufacturing facility in Somerset, New
Jersey. This enables them to deliver fresh, high quality, low
cost tofu to the East Coast, Midwest, and Southeast markets.
Dec. 11–Hain Celestial Group (Melville, New York)
acquires the assets of Haldane Foods Ltd. (Newport Pagnell,
Bucks., UK) and its meat-free and non-dairy beverage
business from Archer Daniels Midland Co. (ADM).
This year biofuels, including soy biodiesel, get new
recognition for the important part that they can play in the
U.S. energy economy.
5332. Acres U.S.A. 2006. Eco-update: U.S. dumping ground
for banned substances. 36(12):8. Dec.
• Summary: “One commendable example of self-regulation
was shown by Columbia Forest Products, North America’s
largest producer of hardwood plywood and veneer, which
spent $8 million to switch to nontoxic glues made from soy
ﬂour, no more expensive than formaldehyde glues.” Others
manufacturers are reluctant to do the same; “they say that
although consumers ‘talk green,’ its still the pocketbook that
drives purchases.”
5333. Mescher, Kelly. 2006. Parafﬁn wax costs are high–
Supply is shrinking long term: Soy wax industry sees major
boom on the horizon. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 18(2):24. Dec.
• Summary: “Del Craig, product line manager for Cargill’s
Naturewax product line, says soy wax is making consistent
progress replacing parafﬁn in the candle industry.
“’Rising prices and interruptions in supply for parafﬁn
makes vegetable based wax that much more of an attractive
wax,’ Craig says.
“That quickly adds up to a lot of money–especially for
candle manufacturers who are using large quantities of wax.
Will candle manufacturers soon make the switch to the less
expensive vegetable wax?
“’Yes, most major candle manufacturers are working
to reformulate parts of their product lines with vegetable
wax,’ Craig says. ‘They have several incentives to change
their current formulations. The technical attributes of cleaner
burning and greater fragrance holding capacity coupled with
being sourced from a renewable resource continues to be
important. But now they have a strong economic incentive as
well.’
“That means a shift is about to take place in the candle
industry in terms of the preferred ‘fuel source’ for their
products.
“’Soy based waxes and the soybean producers and
processors who raise and manufacture them are making
a positive impact for both U.S. candle manufacturers and
consumers,’ Craig adds.
“Annett Davidson, director of marketing at Hannas
Candles, says they have been using a soy wax blend for

about ﬁve or six years already. Fragrance oil companies
tell Davidson they have seen a trend of other candle
manufacturers making the jump to soy. ‘We’re glad we use
soy,’ Davidson says. ‘Natural wax is a huge trend and I think
it’s just going to increase for various reasons.’
“Hannas Candles markets their soy blend candles as
cleaner burning, less soot, supports America’s farmers, and a
renewable and natural product.
“Learn more about soy candles and homegrown candle
makers in Iowa at www.ﬁndsoycandles.com.”
A sidebar titled “Soy waxes successfully melting
into other industries” adds: “In addition to the candle
industry, soy-based waxes are making solid inroads into
the corrugated paper and packing industry, says Del Craig,
product line manager for Cargill’s NatureWax product line.
Again, the vegetable based wax is replacing parafﬁn in
various companies’ formulas. In the corrugated industry
the wax provides added strength to the board and moisture
barrier properties. Waxed boxes are used in applications with
both direct and indirect food contact in the fresh vegetable,
seafood, meat and poultry industries where the products
must be refrigerated or packed in ice during storage and
transportations.”
A color photo shows a honey-colored soy wax candle in
a tall glass with a silver-colored lid.
5334. Mescher, Kelly. 2006. Stuffed Soysilk animals hit
market: Response is outstanding. Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 18(2):28-29.
Dec. Cover story.
• Summary: “Jonelle Rafﬁno has been designing and selling
yarns made of soy for years.
“But she took yarn to the next level when she started
exploring plush fabric made from soy for ready-to-wear
items. ‘The plush fabric was one of our ﬁrst and most
exciting fabrics,’ Rafﬁno says.
“Little did she know that she and her team at Southwest
Trading Company would soon be expanding into the toy
market. ‘While I was thinking about coats and blankets, my
daughter Sophia immediately grabbed the fabric in her arms
and purred, ‘Mommy, I want a teddy bear out of this.’ Leave
it to a child–an idea was born.
“’It was just such an obvious suggestion,’ Rafﬁno
continues. ‘The ﬁber is so soft and plush. We just knew
that there was a lot of magic in what she was saying. We
started designing the plush toys and introduced them at the
International Play Fair in February. it’s an entire trade show
for toys.’” The response was outstanding and also led to a lot
of private label work. “The Soysilk Pals line includes Tofu
Bear, Buzz Cut Tofu Bear, Soynia Bunny, Edamame Bear,
and they will be offering a stuffed goat named Soyphia for
the holidays.”
A sidebar titled “Soysilk Panda makes an international
presence” states: “Tai Shan, the panda bear living at the
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Smithsonian National Zoo in Washington D.C. recently
turned one-year old. The Smithsonian National Zoo
wanted to celebrate the momentous occasion, so they asked
Southwest Trading Company to create stuffed panda bears to
sell at the zoo’s gift shop.
“’We just created 2,000 stuffed pandas for the National
Zoo to celebrate Tai Shan,’ Rafﬁno says. ‘It’s the ﬁrst panda
born in captivity to survive that long. They threw a massive
party and more than 30,000 attended. It was really exciting
and we’re hoping to create more pieces for them.”
The cover title: “Soy teddy bears: A cuddly alternative.”
Several color photos show babies and little children with
toys made of Soysilk.
5335. Rice Farming. 2006. Arkansas SoyEnergy Group to
build biodiesel facility. 40(1):30. Dec.
• Summary: A new soy biodiesel plant is scheduled to be
built near DeWitt, Arkansas, by Arkansas SoyEnergy Group,
LLC. The plant will be equipped to crush soybeans on-site.
5336. Winsor, Susan. 2006. News: Biodiesel B5 ships
through pipeline. Corn and Soybean Digest. Dec. p. 10.
• Summary: In August, biodiesel producer World Energy
Alternatives successfully shipped 75,000 barrels of B5
biodiesel through a common carrier pipeline from Houston,
Texas, to Linden, New Jersey. The quality remained
constant, according to Gene Gebolys, founder and CEO of
the company.
5337. Winsor, Susan. 2006. Blood, sweat and beers: The
Midwest Biodiesel Producers plant grew from a farmer
making biodiesel in a kitchen blender to a 7-million gallon
plant. Corn and Soybean Digest. Dec. p. 18f-18h.
• Summary: The plant, which is located in South Dakota,
buys its feedstock instead of crushing oilseeds. It produces
about 7,000 gallons a day of biodiesel. 7.5 lb of soybean oil
yield 7.3 lb of biodiesel (1 gallon).
A sidebar is titled: “Should you build a biodiesel plant?”
5338. Tickell, Joshua; Murphy, Meghan; Graziano, Claudia.
2006. Biodiesel America: How to achieve energy security,
free America from Middle-East oil dependence, and
make money growing fuel. Yorkshire Press. Published in
association with the Biodiesel America Organization and the
National Biodiesel Board. 340 p. Illust. Index. 24 cm. [198 +
367 endnotes]
• Summary: Contents: Foreword: Fuel for thought.
Introduction: The road to freedom. 1. America’s crude
history. 2. The end of cheap oil. 3. Diesel: The man and
his vision. 4. Alternative fuels 101. 5. Farming fuel. 6.
Got biodiesel? 7. Biodiesel goes to Washington [DC].
8. Biodiesel’s speedy growth. 9. Turning biodiesel into
bucks. 10. The road ahead. What you can do now. Address:
Hollywood, California.

5339. Iowa Soybean Association. 2007. Travel to
treasure–2007: Iowa’s Soy Tours. Urbandale, Iowa: ISA. 24
panels each size. Front and back. Each panel 4 x 9 inches.
• Summary: On one side is a colorful map of the state of
Iowa, titled “Iowa’s Soy Tours,” is the state map with an
outline of each of the counties and many numbers (each with
a corresponding symbol), which stand for the following: 1.
Soy biodiesel. 2. Soy candles. 3. Soyfoods. 4. Environmental
programs. 5. On-farm network. 6. Research.
Across the bottom are “Soy facts”:
“Soy Fact: Soy protein contains all nine essential amino
acids for human health.
“Soy Fact: Projected increased biodiesel production will
add an additional $1.3 billion in income for Iowa households.
“Soy Fact: The typical soybean oil that is bought at a
supermarket contains NO transfat. Only when you partially
hydrogenate oil–ANY oil, not just soybean oil–trans fats
are formed. Iowa has been a leader in the development and
production of the new low-linolenic soybean.
“Soy Fact: Soy candles have the potential to use 110
million bushels of soybeans.
“Soy Fact: Projected increased biodiesel production
means nearly 13,800 new Iowa jobs will be created by 2010.
“Soy Fact: 1.4 gallons of soy biodiesel are produced
from one bushel of soybeans.
“Soy Fact: Around 400,000 acres of Iowa’s farmland
is enrolled in Iowa Soybean Association Environmental
Programs.
“Soy Fact: More than one-forth of all U.S. crop area is
planted with soybeans.
“Soy Fact: There are currently over 160 soy candle
manufacturers in Iowa and over 600 nationwide.
“Soy Fact: There were more than 400 nitrogen strip
trials across the state last year.
“Soy Fact: Iowa Soybean Association watershed
programming is involved in eight sub-watersheds in Iowa,
where farmers are busy stalk-sampling and evaluating
agronomic and environmental performance.”
On the other side of the map, also titled “Iowa Soy
Tours,” is a list of each of the tours for 2007, month by
month. There are the same six numbers and symbols, and
next to each tour are the appropriate symbols. For example,
next to a tour of (visit to) a soy candle factory is the symbol
of a candle. Here are the tours for April, May and June 2007:
April: “April 3: Soy Candle & Food Workshop Linn
County, Cedar Rapids
“11 a.m.- 1 p.m. This is a great opportunity to learn
more about soy candles and create recipes using soy foods.
Yum. Each person will leave with a great gift bag. For more
information, contact Linda Funk or Cate Newberg at 1-800383-1423.
April 10: Soy Clean Open House, 123 N. Orchard St.,
Brooklyn
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“11 a.m.-1 p.m. Learn more about soy-based cleaners,
lubricants and sealants for home, farm, commercial and
industrial use. For more information, contact your area
Producer Services Coordinator at 1-800-383-1423
“April 17: Soy Candle & Food Workshop, Masonic
Lodge, 1606 Hwy 92 West, Indianola
“1 p.m.- 3 p.m. This is a great opportunity to learn
more about soy candles and create recipes using soy foods.
Yum. Each person will leave with a great gift bag. For more
information, contact Linda Funk or Cate Newberg at 1-800383-1423.
“May
“May 1: Soy Candle & Food Workshop, Newton
“11 a.m.- 1 p.m. This is a great opportunity to learn
more about soy candles with guest speakers from Wholemade Candles. We will also be creating recipes using soy
foods. Yum. Each person will leave with a great gift bag. For
more information, contact Linda Funk or Cate Newberg at
1-800-383-1423.
“May 8: Feed Mill & Turkey Facility Tour, Ellsworth
“9 a.m.- 11 a.m. This is a great opportunity to learn
more about the use of soybean meal in livestock diets and
understand the details of the turkey industry here in Iowa
and how it affects soybeans. For more information, please
contact your area Producer Services Coordinator at 1-800383-1423.
“May 15: Soy Candle & Soy Food Workshop, Holiday
Inn, 2101 4th Street SW (Hwy 18), Mason City
“11 a.m.- 1 p.m. This is a great opportunity to learn
more about soy candles and hands-on recipes using soy
foods. Each person will leave with a great gift bag. For more
information, contact Linda Funk or Cate Newberg at 1-800383-1423.
June:
“June 5: ISA Director’s Farm Tour / John Deere AMS
Equipment Demo / On-Farm Network(TM) & Watershed
Demo’s/BBQ
“We will meet at the Greene County Community Center
at 10 a.m. Lunch is provided. For more information, contact
your area Producer Services Coordinator at 1-800-383-1423
“June 9-10: Boone Bash River Dash.
“Meet at 11 a.m. at Riverside Park, Webster City. Boone
Bash River Dash Canoe/Kayak Race and Float; Boone Bash
Foot Dash Fun Run and Walk, and a Free Community Wide
Picnic. www.boonebashriverdash.com Rentals: Available For
more information, contact Jason Godfrey at 1-800-383-1423.
“June 12: ISA Director’s Farm Tour(s)/John Deere AMS
Equipment Demo/On-Farm Network(TM)/BBQ
“We will meet and travel by bus from the Holiday
Inn, Coralville, at 10 a.m. Lunch is provided. For
more information, contact your area Producer Services
Coordinator at 1-800-383-1423.
Down the whole left side is a list of: (1) Iowa Soybean
Association Board of Directors. (2) ISA Contacts, with the

title / position of each.
5340. Mescher, Kelly. 2007. The great biodiesel boom:
biodiesel production beneﬁts all Iowans. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
18(4):20. Jan.
• Summary: “It’s ofﬁcially a biodiesel boom in Iowa.
“Grant Kimberley, director of market development at
the Iowa Soybean Association, says–at press time–there are
currently seven biodiesel plants under construction, as well
as seven up-and-running in Iowa.
“’But those numbers can change in a hurry,’ Kimberley
says. In fact, approximately 10 to 15 more biodiesel plants
are in the planning stages. That means by January 2007,
Iowa’s production capacity will be approximately 132
million gallons. And within the next 12 months, it will
jump by another 250 million gallons or more, equaling a
production capacity of approximately 380 million gallons.
“Of that, most of the oil will come from soybeans.
“’Up to 10 percent to 25 percent of biodiesel will be
made from animal fats in the next few years,’ Kimberley
says. ‘Right now, not very much is being used. Soy is going
to still be the primary feedstock because of availability, price
and quality.’
“And the ﬁve year outlook?
“’We’ll have probably around 30 or more plants, and
a production capacity of over 750 million gallons–possibly
even 1 billion gallons,’ Kimberley adds.
“Iowa farmers know soy biodiesel is good for the
environment. But will this whole biodiesel boom raise the
price of soybeans? Kimberley says ‘yes.’
“’According to a United States Department of
Agriculture study, for every 200 million gallons of biodiesel
that is produced, it will raise the average ﬂoor price of
soybeans by approximately 17 cents per bushel,’ Kimberley
says.
“Ed Ulch, director for the National Biodiesel Board’s
governing board and grower near Solon, Iowa, is pleased
with biodiesel’s progress.
“’Soy biodiesel has already impacted our soybean
prices,’ Ulch says. ‘We’ve seen the price of oil move to 29
cents per pound in times of heavy inventory. They would
otherwise be in the 22 to 23 cent range. So that would give
us another 60 cents in the value of soybeans. With increased
production capacity by the end of next year, biodiesel plants
will be using half the soybean oil produced in Iowa.’
“Biodiesel beneﬁts everybody in Iowa–whether they use
biodiesel or not, Ulch adds.
“’They experience the health and environmental beneﬁts
of soy biodiesel,’ Ulch continues. ‘There are also a number
of social and political beneﬁts to biodiesel. And those who
use the fuel can also reap the beneﬁts by improving their
diesel engine’s performance.’
“More and more diesel retail operations and distributors
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are carrying biodiesel throughout Iowa and the Midwest.
This infrastructure is being developed to allow everyone in
Iowa with diesel vehicles to purchase biodiesel, if they so
choose.
“Soybean checkoff dollars have contributed $50
million over the years to the research and development of
soy biodiesel. To learn more about biodiesel, visit http://
www.iasoybeans.com/checkoff/soybiodiesel.html or www.
soybiodiesel.com.
“For comments or questions, please e-mail kmescher@
iasoybeans.com.”
A photo shows a man running soy biodiesel via heavy
rubber hoses from a huge stainless steel tanker truck to a
local tank, where it is used for farm machinery and vehicles,
from tractors to trucks.
5341. Ontario Soybean Growers Soybean Report. 2007. A
commitment to biofuels. Jan. p. 1.
• Summary: “Recent federal announcements have committed
to regulating the use of renewable fuels in Canada and
deliver $345 million to assist farmers and rural communities
to seize new market opportunities in the agricultural
bioproducts sector.
“The Honourable Rona Ambrose, Minister of the
Environment, announced the Government would regulate an
annual average renewable content of ﬁve per cent in gasoline
by 2010. She added the Government intends to regulate a
two per cent requirement for renewable content in diesel fuel
and heating oil by 2012.
“The Honourable Chuck Strahl, Minister of Agriculture
and Agri-Food and Minister for the Canadian Wheat Board,
announced $345 million for two agriculture programs that
will help bolster the development of biofuels and other
bioproducts. The Agricultural Bioproducts Innovation
Program and the Capital Formation Assistance Program for
Renewable Fuels Production are designed to create new
market opportunities for Canada’s agricultural producers.
“’Advancing Canada’s bio-based economy is a priority
for Canada’s New Government,’ said Minister Strahl.
‘These programs are an important step in achieving the
government’s objective of ﬁve per cent renewable content
in transportation fuels by 2010, while also creating new
economic opportunities for our farmers and agricultural
sector.’” Address: Guelph, ONT, Canada.
5342. Simon, Karen. 2007. Soy lubricants: a petroleum
alternative. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 18(4):18-19. Jan.
• Summary: “Reducing U.S. dependence on foreign oil has
been big news in recent years, but through the Iowa Soybean
Association (ISA) and the soybean checkoff, Iowa’s soybean
farmers have been long-time investors in the development of
alternatives to petroleum-based products.
“The idea originated 15 years ago when Dr. Lou Honary,

a professor at the University of Northern Iowa (UNI), read
a student paper discussing the possibility of producing
hydraulic ﬂuid from canola oil. Honary considered the idea
interesting, but asked himself if hydraulic ﬂuid could be
made of canola, why couldn’t it be made with soy oil?
“Why not soy, indeed? ISA decided the idea was
worth exploring and funded the initial research. UNI’s AgBased Industrial Lubricants (ABIL) research program was
established in 1991 with a grant from the Iowa Soybean
Promotion Board.
“Not only did Honary’s idea work, it has led to the
development and licensing of more than 30 products,
ranging from multi-grade hydraulic ﬂuids to niche-market
greases and gear lubricants. It has provided plenty of proof
that vegetable oil formulations are feasible, offer speciﬁc
performance advantages, are environmentally sound and are
safer for those using them.
“’We do things differently,’ says Honary. ‘We look at
the end product and gear our research toward getting to
that point.’ Developing biobased alternatives to petroleumbased lubricants has taken time, but has been worth the
wait. Biobased products are of equal or better quality, are
economically comparable and environmentally safe, he adds.
“In January 2006, ABIL expanded to become the
National Agriculture-Based Lubricants (NABL) Center,
a nonproﬁt, university-based research and development
facility dedicated to the advancement of biobased industrial
lubricants and greases, or biolubricants.
“NABL researches and tests viable biolubricant
discoveries, examines the environmental impact and
demonstrates resulting technologies. The center also focuses
on answering questions about biobased performance, testing
protocols and standards, and assists in the adoption of
biobased products.
“Even though the research center has already developed
more than 30 commercialized products, there are still new
and exciting challenges on the horizon, including work with
Iowa State University to develop soybean varieties with
speciﬁc properties for the manufacture of biobased industrial
lubricants. Those opportunities may extend to soybean
farmers as well.
“’Petroleum is expensive. If we can identify high value
industrial applications for soybeans created to ﬁt speciﬁc
needs, they would be of incredibly high value.’ Honary says.
“Through a new research grant, NABL will also look at
using the byproducts from ethanol and biodiesel production–
DDGS and glycerin–in the development of industrial
lubricants.”
This article has two sidebars on page 19: (1) America
wants biobased products: “Fifteen years ago, no one could
have foreseen the public support for soy biobased lubricants
that has recently developed. Reducing dependence on foreign
oil has become very important to Americans, who are now
willing to support efforts to develop new products that will
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help meet this goal. A DOE-USDA joint committee, Biomass
Research and Development Technical Advisory Committee,
has established the ‘Vision for Bioenergy and Biobased
Products in the United States,’ which established aggressive
goals for biopower, biofuels and bio-based products, deﬁning
market share targets and consumption for 2010, 2020 and
2030.
“The committee’s goal is to produce 55.3 billion pounds
of bioproducts in 2030–an increase from 17.6 billion pounds
in 2004.” A table shows the other “Vision Goals”: 23.7
billion pounds in 2010, 26.4 billion pounds in 2015, and 35.6
billion pounds in 2020. Source: “DOE-USDA The Biomass
Research and Development Initiative.”
(2) Bringing biobased lubricants to market:
Environmental Lubricants Manufacturing, Inc., a
manufacturer of soy-based lubricants located in Plainﬁeld,
Iowa, was formed in May 2000. The University of Northern
Iowa’s research foundation originally formed the corporation
to market products developed through the ABIL research
center, but the company is now a separate entity. ELM
produces 45 soybean-based industrial lubricants. Since
manufacturing began in 2004, ELM sales of soy-based
lubricants have reached $14 million.
“’The commercial success of these products is what
makes our work in developing them worthwhile,’ says Lou
Honary, professor and director of the National Ag Based
Lubricants Center. ‘We have the right vision, the right
products and the right performance. We’re sitting on the
hottest products in the world.’
“PMX Industries, Inc., Cedar Rapids, Iowa, is a
brass and copper mill that produces strip materials for
manufacturers who use metal in their operations, including
the U.S. Mint.
“John Roth, PMX operations supervisor, began using
soy coolant nearly two years ago in the manufacturing plant
when his saw blade vendor asked if they’d try the soy-based
product.
“’We were impressed with it,’ Roth says. ‘We were
pleased with the performance and it was a lot cleaner.’ As a
farmland owner, he was also glad to be able to use a product
that came from soybean ﬁelds instead of oil ﬁelds.
“Demand for biobased lubricants has grown and
companies have been very open to trying them, says
Kasturi Lal, Ph.D., vice president of technology for ELM.
‘Soy-based products have a 200-degree Fahrenheit higher
ﬂash point than petroleum-based products, and offer
better lubricity and longer tool life,’ he says. ‘They’re also
biodegradable and less hazardous to those who work with the
products.’
“In March 2006, ELM introduced SoyLube, tubes
of grease designed for use in a grease gun. This is the
company’s ﬁrst entree into the consumer lubricant market,
and the response has been very favorable.
“ELM’s industrial products include hydraulic ﬂuids,

greases, metalworking lubricants and ﬂuids, metalworking
tank-side additives and cleaners and a variety of specialty
products.”
Photos show: (1) “Dr. Lou Honary, professor and
director of the National Ag Based Lubricants Center, tries
out a new hydraulic pump test stand in the lab.” (2) “Patrick
Johnston, a chemical environmental scientist, conducts
toxicity and biodegradability tests in NABL’s plant growth
chamber.” (3) Two hands holding a tube of SoyGrease(TM)
EP Plus #2. It is soy-based. Address: Director of
Communications, Iowa Soybean Assoc.
5343. Van Gerpen, Jon H.; Peterson, Charles L.;
Goering, Carroll E. 2007. Biodiesel: An alternative fuel
for compression ignition engines: Biodiesel historical
milestones. ASABE Distinguished Lecture Series (St. Joseph,
Michigan) Tractor Design No. 31. 22 p. Presented at the
Agricultural Equipment Technology Conference, 11-14 Feb.
2007, Louisville, Kentucky, USA. [119 ref]
• Summary: An excellent table (reprinted with permission,
p. 5), titled “Biodiesel historical milestones” states. “1900–
Diesel engine demonstrated on peanut oil at the Paris
Exhibition.
“1912–Rudolph Diesel suggests use of vegetable oils
may be important for fuel.
“1937–Belgian Patent 422,877 granted to G. Chavanne
for using esters of vegetable oils as motor fuels.
“1938–Urban bus fueled with esters of palm oils
operates between Brussels and Leuven.
“1938–Walton reports on ‘The Fuel Possibilities of
Vegetable Oils.’
“1942–Seddon paper on ‘Vegetable Oils in Commercial
Vehicles.’
“1942–Chowhurry et al. report on Indian vegetable oil
as fuels for diesel engines.
“1947–Chang and Wan report on using tung oil for
motor fuel in China.
“1951-1952–Two theses at Ohio State University, ‘Dual
Fuel for Diesel Engines Using Cottonseed Oil with Variable
Injection Timing’ and ‘Dual Fuel for Diesel Engines Using
Corn Oil with Variable Injection Timing.’
“1980–Bruwer et al. from South Africa report on
utilization of sunﬂower seed oil as a renewable fuel for diesel
engines includes tests with esters of sunﬂower oils.
“1981–North Dakota ‘Flower Power’ project begins.
“1984–Wagner, Clark, and Schrock article ‘Effects of
Soybean Oil Esters on the Performance, Lubricating Oil
and Wear of Diesel Engines’ and Geyer, Jacobus, and Lestz
article ‘Comparison of Diesel Engine Performance and
Emissions from Neat and Transesteriﬁed Vegetable Oils.’
“1984–Bio-Energy (Australia) Pty. Ltd. advertises
equipment for producing ‘Bio-Diesel.’
“1988–Wang (China) article on ‘Development of
Biodiesel Fuel.’
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“1991–Worgetter describes ‘Project Biodiesel.’
“1991–Freiberg, ‘The Truth About Biodiesel–
An Opportunity for Entrepreneurs’ published in Ag
Biotechnology News.
“1992–National Soydiesel Development Board (NSDB)
organized.
“1994–NSDB becomes the National Biodiesel Board
(NBB).
“1994–University of Idaho completes coast-to-coast and
back on-road test with 100% biodiesel fueling a Cumminspowered Dodge pickup.
“1994–Conference on ‘Commercialization of Biodiesel:
Establishment of Engine Warranties’ sponsored by the
University of Idaho, Moscow, Idaho.
“1995–Yellowstone National Park Biodiesel Project
begins.
“1996–Conference on ‘Commercialization of Biodiesel:
Environmental and Health Effects’ at Mammoth Hot Springs,
Yellowstone National Park.
“1997–Conference on ‘Commercialization of Biodiesel:
Producing a Quality Fuel’ at Boise, Idaho.
“1998–Beginning of Kenworth / Caterpillar Simplot
200,000-mile test with HySEE biodiesel in a heavy-duty
truck.
“1998–CCC buy-down program for producers of
biodiesel.
“1999–Biodiesel production surpasses 0.5 million
gallons.
2000–Biodiesel passed Tier 2 health effects testing
requirements of the Clean Air Act through efforts of NBB.
“2000–Biodiesel production surpasses 2 million gallons.
“2002–ASTM Standard D-6751 for Biodiesel approved.
“2004–American Jobs Creation Act provides a federal
subsidy of $1 per gallon for biodiesel fuels made from virgin
oils and $0.50 per gallon for other biodiesel fuels.
“2006–Two billion gallons of biodiesel production
capacity in the U.S. either completed or under construction.”
Address: 1. Dep. of Biological and Agricultural Engineering;
2. Prof. Emeritus. Both: Univ. of Idaho; 3. Prof. Emeritus,
Univ. of Illinois.
5344. Lester, Bill. 2007. Origins of soy biodiesel (Interview).
SoyaScan Notes. Feb. 16. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: The ﬁrst methyl ester from soybean oil
was produced by Interchem Industries (later Interchem
Environmental in Kansas City) in about 1991 in a small
batch plant in Leawood, Kansas, and I do mean small–like
55 gallon drums. The two men who started and ran the
private corporation and the little plant, and who did the
research to make the process more efﬁcient, were Doug
Pickering and Bill Ayres. Both men are still alive, in their
mid- to late 60s. Neither one of them is involved with AGP
any more; the two founders had a falling out with AGP

over something. “They were looking for funding, and AGP
(Jim Lindsay and Bill Lester), thought that the idea had a
future, so they decided that AGP would put “some money
into Interchem to keep them going.” The money came out
of Bill’s research budget. “Let’s give ‘em so much a month
for a year as a research project; let’s see what they can do.”
It wasn’t a loan or an investment, it was a research project
that AGP hoped would work out. “The money AGP gave
Interchem was unquestionably essential to their survival.”
Small amounts were produced and provided free of charge
for experimentation and testing. Municipal bus companies
in cities with air pollution problems, in California (Los
Angeles) and on the East Coast, were the ﬁrst to test their
product seriously. In the end, in about 1995, AGP ended up
purchasing Interchem at the same time that AGP started its
facility at Sergeant Bluff. Both Doug and Bill were involved
in the new merged company for 5-6 years.
John Campbell is now responsible for biodiesel and
ethanol at AGP. Bill hired John in Dec. 1991. At the time,
John was Deputy Undersecretary of Agriculture at USDA in
Clayton Yeutter’s administration. John has a lot of political
connections, which have proven to be very valuable.
The soy biodiesel industry is still in its infancy.
Note: In June 1997 AGP Inc started making methyl
ester, named SoyGold, from soybeans at their plant at
Sergeant Bluff, Iowa. Address: Omaha, Nebraska.
5345. Lester, Bill. 2007. Jim Lindsay and the Supersweet
Feeds deal (Interview). SoyaScan Notes. Feb. 16. Conducted
by William Shurtleff of Soyinfo Center.
• Summary: Jim Lindsay was an excellent CEO, very
innovative and good with people. If there was any mistake
he made during his tenure was going outside the core
business when (on 1 Dec. 1991) he entered into a partnership
agreement with Archer Daniels Midland [ADM] to purchase
International Multifoods’ North American Ag Operations
which included Supersweet Feeds, etc. Jim later wished
he hadn’t done it–even though the board of directors made
the ﬁnal decision. He said, “I guess I was entitled to one
mistake.” Within 6 months of that Supersweet purchase, you
had a transition that took place in the feed business of almost
180 degrees. Let’s face it, the midwest is primarily hogs.
You had the centralization and consolidation of that hog
industry that took place almost overnight. There was vertical
integration from breeding the hogs to feeding them, although
slaughtering was usually done by a different company.
Supersweet and a lot of the smaller feed companies serviced
all of the mom and pop operations. But in 1990-91 those
mom and pop operations, almost overnight, faded from the
picture. After the consolidation, hog prices dropped. Today,
Smithﬁeld is one of the big consolidated hog companies,
but they are also a packer. They came into the Midwest and
acquired Farmland Foods. Many of these big consolidated
companies are private LLCs that operate regionally; Bill
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does not know their names. Today, a lot of big, integrated
producers supply the breeding stock and/or the pigs. And
you have a lot of pigs that are fed and cared for on almost
a consignment business, by contract. If the death losses
are below a certain level, and contractor does a good
management job, there is a bonus or incentive. AGP at one
time owned the sows and everything else, but the return on
investment was too small, so they’ve gotten out of all of it.”
Bill has visited with a lot of people he knows who are
feeding hogs. He has been told that DDG (dried distiller’s
grain, a by-product of the process for making alcohol) only
works as a feed in very, very small amounts–because most of
the carbohydrate (energy) has been removed and it lacks the
right balance of amino acids. Most hog rations, from starter
to ﬁnishing rations, will range from 18-12% protein. Starter
rations contain the most protein (16-18%). DDG is fed to
cattle wet; they just slop it in to eliminate the drying cost.
For big hog operations, the smell and pollution are big
problems that will be hard to ﬁx. “Basically, it’s the protein
in the manure that creates all the problems. It putreﬁes.”
One promising approach is to use the manure from big dairy
operations to produce methane gas.
Marty Reagan has also been a good CEO. He has spent
capital year after year to upgrade or expand processing
plants and reﬁneries. AGP is spending $100 million to
upgrade the plant in St. Joseph, Missouri, and double the
capacity. “Marty Reagan is probably doing a better job with
the membership today that Jim Lindsay was doing when
he retired–communicating and meeting with the members,
keeping them informed. About 15-20 times a year Marty
and man who took Bill Lester’s place will travel to have
breakfast, lunch, and dinner meetings with six managers,
face to face.” Still, membership has continued to drop,
mostly through mergers (of two or more cooperatives) and
consolidation. When Bill left in 1993, there were about 310
member shareholder cooperatives in AGP; today its dropped
to 210 member shareholders. The number of farmers in the
member cooperatives is also dropping. The farms are getting
bigger. If anyone is losing ground, its the local cooperatives.
Plants at Volga (South Dakota) and Brewster
(Minnesota), are farmer owned processing plants that that
changed from being cooperatives to private LLCs. They were
losing money, and in a cooperative it is very difﬁcult to pass
losses back to your members. But under an LLC they are
simply tax write-offs.
Its unbelievable the effect all these new ethanol plants
are having on the Midwest. They are driving corn prices up,
which in turn are driving land prices up. It will eventually
reach a saturation point, but nobody knows when that will
happen. Land values should be $6-8,000 an acre, which
seems ridiculously high to Bill.
Back to AGP: Jim Lindsay left AGP on very good terms,
greatly admired. Marty Reagan is doing an outstanding job.
AGP has been fortunate to have had very good boards of

directors. Bill has never missed an AGP annual meeting;
they’re usually in Omaha and he enjoys going. Cooperatives
force the private soybean processors to offer farmers more
money for their soybeans, because at even money, the farmer
will always sell the to co-op of which he is a member, since
there will be additional income down the line in the form of
patronage payments and equity ownership. But all is not rosy
within the cooperative system. Ask yourself: Why did the
soybean processing plants at Volga and Brewster come into
being? As farmers get bigger, they look for an investment
(as in an ethanol or biodiesel plant) that will (1) create an
additional product for their crops, (2) add value to the cash
basis at which they sell, and (3) receive some income in the
form of dividends; co-ops pay patronage to their member
co-ops but many individual farmers see little or none of that
money. (4) see his income increase in value, or, if things do
not go well (5) serve as a tax write-off.
One of the unwritten rules of the game, in terms of
locating new soybean processing plants, is that you don’t
build too near an existing plant. If you don’t come onto our
turf, we won’t come onto yours. This rule is enforced by the
threat of retaliation. Address: Omaha, Nebraska.
5346. AGP News (Omaha, Nebraska). 2007. SoyGold
expansion continues. No. 2. p. 5.
• Summary: See next page. “AGP’s expansion project at the
methyl ester plant in Sergeant Bluff, Iowa, was completed in
January. Capacity is now near 30 million gallons annually,
about ﬁve times that of the initial production when the plant
became operational over 10 years ago. A second rail/truck
loadout (photo below, behind tanker) was included in the
project to enhance customer service.
“Progress on AGP’s new soy methyl ester plant in St.
Joseph, Missouri, remains on schedule for completion this
fall. In the photo at right, equipment is being installed in the
process building. The new plant will have a capacity of near
30 million gallons annually.”
5347. Van Gerpen, Jon H.; Peterson, Charles L.; Goering,
Carroll E. 2007. Biodiesel: An alternative fuel for
compression ignition engines. ASABE Distinguished Lecture
Series (St. Joseph, Michigan) Tractor Design No. 31. 22
p. Presented at the Agricultural Equipment Technology
Conference, 11-14 Feb. 2007, Louisville, Kentucky, USA.
[119 ref]
• Summary: The single best document seen to date on
the history of biodiesel. Contents: Abstract. Introduction.
History (incl. Who coined the word “biodiesel”? Biodiesel in
Yellowstone National Park. Biodiesel historical milestones.
200,000 over-the-road test with a heavy duty truck using
HySEE {hydrogenated soybean ethyl ester}). Fundamentals
of biodiesel chemistry. Biodiesel processing (incl. Processing
low-cost feedstocks). Biodiesel utilization (energy balance,
biodiesel blends, B2 lubricity beneﬁts, B20 emissions
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improvements, B100 emissions, petroleum displacement and
global warming). Engine compatibility. Current status and
future potential: Growth of commercial production capacity
and extent of acceptance, biodiesel VEETC tax credit, small
biodiesel producer tax credit, potential for displacement
of petroleum, world vegetable oil production, potential
production of biodiesel, improving production potential.
Conclusions.
“The esters of vegetable oils and animal fats are known
collectively as biodiesel, a renewable alternative fuel that
has been shown to be direct replacement for diesel fuel in
compression ignition engines” (p. 1).
Early references to transesteriﬁcation: J. of the American
Chemical Society. 1911, 1944, 1949, 1970. First reference
to use as a fuel he could ﬁnd was 1937 Belgian patent.
Continued. Address: 1. Dep. of Biological and Agricultural
Engineering; 2. Prof. Emeritus. Both: Univ. of Idaho; 3. Prof.
Emeritus, Univ. of Illinois.
5348. Ayres, Bill. 2007. Pioneering Interchem Industries
and the commercial production of soy biodiesel in the USA.
Part I (Interview). SoyaScan Notes. March 8. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Bill is quite sure that his company was the ﬁrst
to make and sell biodiesel commercially in the USA. He
made the ﬁrst soy biodiesel (soy methyl esters) at a small
pilot plant in Kansas City, Missouri. Most of the soy diesel
research before about 1991 was a blend of 20% soybean oil
and 80% diesel fuel; it did not include soy methyl esters, and
it tended to gum up diesel engines. The injector tips coked
up whenever soybean oil was used. Soybean oil is thick,
whereas soy methyl esters are thin like diesel fuel.
Bill studied chemical engineering his ﬁrst 2 years at
the University of Missouri. Then he left school, entered
the military service, and went to Vietnam. Afterwards,
he returned to the same university and graduated with a
degree in experimental psychology. His main interest was
in pheromones, which are chemicals or sets of chemicals
produced by a living organism (such as insects, vertebrates,
or plants) that transmit a message to other members of the
same species.
1979 Bill met Tom Reed, who was teaching at MIT
(Massachusetts Institute of Technology) and working on
wood gasiﬁcation. Tom subsequently left MIT and went to
what was at that time the Solar Energy Research Institute
(SERI), but which is now the National Renewable Energy
Laboratory (NREL), run by the U.S. Department of Energy
(DOE) in Golden, Colorado (near Boulder).
1981 or 1982. Interchem Industries is founded in Kansas
City, Missouri, by 6-7 people including Ball Ayres. The
company developed projects to use waste wood as energy
using wood gasiﬁcation technology. Bill kept in touch and
worked with Tom Reed (in Colorado) over a period of 10
years on various gasiﬁcation projects.

Tom Reed worked at SERI (in Golden, Colorado)
for about 8 years with the technology named oxygen
gasiﬁcation, which enabled him to convert wood chips to
methanol. When he started looking at the transesteriﬁcation
reaction, he was actually looking for something else to do
with the methanol. So, in about 1989, he got some waste
vegetable oil in Golden, processed it, and made some
methyl esters. Also at that time, Tom had a friend named
Dr. Mike Grabowski, at the Colorado School of Mines,
also in Golden, Colorado. He and Tom worked together on
oxygen gasiﬁcation. With funding with USDA, DOE, and
EPA to install a diesel engine testing laboratory to test the
emissions. It was at a site that was owned by the Denver
Transit Authority in Colorado. They did some pilot tests on
a few buses. He had arranged a meeting with McDonalds in
Chicago–to ask about using their used vegetable oil. Tom
was planning to call the new fuel McDiesel–but that never
happened.
In 1990 Tom Reed (who was now at the Colorado
School of Mines), on his way to meet with McDonalds in
Chicago, visited Bill at Interchem in Kansas City, Missouri,
and introduced Bill to methyl esters. Bill found the idea very
interesting and started digging into the historical research
that had been done. Bill still considers Tom to be his mentor
in this ﬁeld. Bill learned that a substantial amount of research
had been done in 1980 and 1981 with methyl esters at the
USDA’s Northern Regional Research Center (under Marvin
Bagby), the University of Illinois (Dr. Carroll Goering), and
at the University of Idaho (Dr. Chuck Peterson). Bill started
talking with all these people and getting copies of their
research publications. Bill also visited Dr. Chuck Peterson
in Idaho; Chuck had vehicles that had been running at the
university on rapeseed oil methyl esters (which he made) for
10 years.
At about this same time in 1990, Prof. Don Van Dyne,
in ag economics at the University of Missouri at Columbia
(UMC), had just returned from Europe. He told Bill that the
Europeans (probably Germany) had started commercializing
rapeseed biodiesel 3 years earlier. Alan Weber, who was an
undergraduate at the Univ. of Missouri, started talking with
the professor about doing research at the Univ. of Missouri
on biodiesel. They started a project and published their ﬁrst
report in the spring of 1990.
Kenlon Johannes, who was executive director of the
Missouri Soybean Merchandising Council (MSMC) and the
Missouri soybean Association, read the report then called
to ask why they were not also testing soy oil. The whole
program grew out of the University of Missouri.
In Dec. 1990, as a result, Dr. Leon Schumacher, in
UMC’s Dep. of Ag Engineering, submitted a soy diesel
project to MSMC for consideration. In Jan. 1991, after
revisions, MSMC agreed to fund Dr. Schumacher’s project.
Up to this time, Carroll Goering (at Univ. of Illinois)
was the only person who had done a lot of work with methyl
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esters from soy oil. Kenlon called Goering and they talked
about a project. Goering told Kenlon that he should “talk
with a guy in Kansas City who is looking at making soy
methyl esters–Bill Ayres.” Kenlon called Bill (Kenlon’s
chronology says Schumacher located Bill), who had already
made some very small pilot batches of soy methyl esters.
In about May or June 1991 Bill drove down to Jefferson
City, Missouri, and met with Kenlon, who explained that his
association was planning to fund a project running a pickup
truck (a Dodge Ram with a 5.9 liter Cummins diesel engine)
on 100% soy biodiesel (B100). Would Bill like to supply the
fuel? Bill said “yes.”
Bill set up a little larger pilot project that could make
35 gallons per batch of soy methyl esters. In July 1991 Bill
shipped the ﬁrst fuel to Kenlon in 6-8 55-gallon drums. This
is the earliest known commercial sale of soy methyl esters in
the USA. Kenlon had ordered about 500 to 800 gallons to be
delivered over a certain time period. Dr. Leon Schumacher
was the ﬁrst to work with Bill Ayres on long term tests with
biodiesel in the United States. Goering wasn’t involved in
this project at all.
Bill recalls that for the ﬁrst 300,000 miles, the truck ran
on B100. Then the truck went to Cummins research facility
in Indiana; they pulled the motor apart, examined it, then
put it back together. They said it basically looked like a
brand new engine. Continued. Address: Ag Bio Energy LLC,
Kansas City, Missouri.
5349. Ayres, Bill. 2007. Pioneering Interchem Industries
and the commercial production of soy biodiesel in the USA.
Part II (Interview). SoyaScan Notes. March 8. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Continued: 1991 Dec.–A project at Lambert
Airﬁeld in St. Louis, Missouri, begins. Ten vehicles are
tested running on 20% soy diesel and 80% regular diesel
fuel. Bill Ayres makes the soy diesel fuel; MSMC provides it
to the project.
1992 Feb.–MSMC purchased its own vehicle, a 1992
Ford F-250 diesel pickup. Bill continued to make and
provided the fuel. At about this time Kenlon started to talk
to the directors of some other state soybean associations and
soybean farmers started to get interested.
March 1992–Every spring the American Soybean
Association has a meeting in Washington, DC. Bill drove
with Kenlon in the Ford pickup to this meeting. It was an
unforgettable trip.
After Kenlon and the Missouri state soybean board, the
Iowa board got a truck, then South Dakota, then the Illinois
board.
At about this time, Bill was feeling this was becoming
too much for him to do alone, so he called his friend, Doug
Pickering; they had both attended Southeast High School
in Kansas City, Missouri. After college, Doug worked with
Bill and was involved in wood renewable fuels projects

from 1976 to 1980. Doug had a small construction company
building houses. Bill had been keeping Doug updated on
his project and Doug was starting to show interest in being
involved.
Then Interchem moved that plant to Kansas City,
Kansas, nearby, just to the west. They started off making
small batches of about 35 gallons each. Then they scaled up
to about 250 gallons, and they might make several batches
in a day. They were working 16-18 hours a day, making and
marketing this entirely new product in America. They had
made an announcement and had plans to scale up to making
about 1.5 million gallons a year of soy diesel fuel.
1992 April 26.–Announcement of the scale up at about
this time.
1992 April 29–On this date Interchem had scheduled a
news conference for the ground breaking at their new plant
site in Kansas City, Kansas. They had leased the property
and building. This new plant would have a capacity of 2
million gallons/year of soy diesel fuel. Interchem had worked
with soybean associations to get a large number of people
to attend, and they had scheduled a number of speakers for
the media event. It so happened that on that very same day,
the police were found not guilty in the beating of Rodney
King in Los Angeles, California. Although Rodney King
had never met Bill Ayres, King stole his thunder. Most of
the media cancelled, to cover the “Police not-guilty verdict”
story. Only about 15-20 people showed up, including 2-3
journalists (media reps), Kenlon Johannes, Bryan Peterson
with his Sunrider boat and motor, John Campbell from AGP
(6 months earlier he had held a high position at USDA under
Secretary Madigan), etc. A few small articles were soon
published, maybe in the Wall Street Journal; they probably
mentioned either SoyDiesel, soy diesel or biodiesel, and
Interchem or Midwest Biofuels.
Shortly thereafter, Bill received a phone call from Ray
Bitzer, who was the right hand man for Ian Edwards, who
was in charge of global oleochemicals for Procter & Gamble
(P&G). They had seen one of the small articles. They
introduced themselves and Bill couldn’t imagine why they
were calling him. They asked: “Are you basically interested
in making the biodiesel or in selling / marketing it?” They
explained that they had been making methyl esters (from
all kinds of vegetable oils and animal fats) for about 40-80
years, but not for biodiesel. They were more interested in the
glycerine. These methyl esters are the precursors for making
all kinds of soaps, surfactants, and shampoos. Bill soon
learned that P&G had a large methyl ester production facility
that was less than 5 miles from Bill’s pilot plant in Kansas
City, Kansas. P&G also had similar plants worldwide,
including in Cincinnati, Ohio, and Sacramento, California.
At this time, Bill and Doug were trying to do two things:
(1) Make all the soy diesel in America, and (2) Introduce it
to people throughout the United States. They didn’t have the
time or resources to do both. So they quickly realized that it
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would be smartest for them to let Procter & Gamble make
the soy diesel, sell it to them on an exclusive contract, then
they would re-sell it to Kenlon Johannes while they also
focused on developing this new market. So they told P&G
that they wanted to sell it (rather than make it) and that they
would buy it from P&G.
1992 May–Bill and Doug stopped being a manufacturer
of soy methyl esters and became a seller / marketer.
1992 June–Interchem made its ﬁrst purchase (4,000
gallons) of soy methyl esters (soy diesel) from Procter &
Gamble (P&G). Mack Findley was Interchem’s sales rep.
Note: Findley, now with Peter Cremer, has records which
give this June 1992 date.
Bill and Doug went out to dinner with Ray Bitzer and
Ian Edwards (of P&G), who ﬂew into Kansas City. They
negotiated an exclusive agreement to purchase up to 100
million pounds (about 13 millions gallons) a year of methyl
esters (soydiesel) from the P&G production facility in
Kansas City, Kansas. They would buy the soydiesel in bulk
(truckloads), put it into drums, and ship the drums to various
projects. Bill quickly changed from being a small biodiesel
manufacturer to being a large biodiesel seller / marketer.
They gave their new company a new name, Midwest
Biofuels. But it was only a d.b.a.; Bill’s small income came
from Interchem. During all of 1992 Interchem / Midwest
Biofuels purchased a total of 42,000 gallons of soy diesel
from P&G. The ofﬁce of Midwest Biofuels was located in
Overland Park, Kansas, but the handling, distribution, and
storage facility was in Kansas City, Kansas–about 10 miles
south of the ofﬁce. They leased both places. They would buy
truckloads of soy diesel from P&G, then break it into drums.
In order to try to get support for his soy diesel from the
state soybean associations, he couldn’t sell the product for
what it cost him to make–especially in small batches. It was
already very expensive. Midwest Biofuels was tremendously
underfunded, so Bill put many of the company’s expenses on
a credit card.
1992 July 4–Bryan Peterson (from Iowa) and his
Sunrider Zodiac boat, powered by 100% soy diesel fuel,
leave from San Francisco, headed to Santa Cruz, on the ﬁrst
coastal leg of a round-the-world voyage. It was a 28-foot
soft-sided boat, with a 180 horsepower Mercruiser stern
drive engine. On Sept. 18 he left Coos Bay, Oregon, headed
for Hawaii, his son traveling with him. This was the longest
and ﬁrst “high seas” segment of the trip.
A lot of publicity for soy diesel was starting at this time.
By early 1992 Kenlon and Bill had decided to focus on urban
transit. These authorities were going to be required to reduce
their smoke and particulate matter emissions 25% under the
Clean Air Act by about 1996.
This was just before the Energy Policy Act of 1993 was
signed; it would require all federal and state ﬂeets, that are
centrally fueled, to use a certain percentage of renewable
fuel. The Dep. of Energy (DNG) hated biodiesel; they all saw

compressed natural gas (GNG) as the answer to all fuel and
pollution problems; they considered it an alternative fuel,
even though it wasn’t renewable. 90% of the DOE budget
goes to coal and nuclear; renewables get only a token. It was
an uphill struggle.
Bill found that a blend of 20% soy biodiesel and 80%
petroleum diesel did, in fact, reduce these emissions by 25%
in transit buses. This led to the project involving 63 transit
buses in early 1992. Lyle Howard (Dick Lyle?), who was
in charge of operations at Bi-State (Missouri and Illinois),
really liked soy diesel. He had a problem. There are typically
200-300 buses in the bus barn of the large urban area. He
had to clean, service and fuel those buses between 10 p.m.
and 5 a.m. But CNG took a long time to ﬁll the tank, was
very expensive, and required new engines, which meant new
training for mechanics, new parts, etc. It was a nightmare,
even if you don’t consider the requirements of the Clean Air
Act. Bill and Kenlon met with Senator Kit Bond (R-MO)
two days before the Energy Policy Act was to be signed,
and Bond made sure that a ½-cent subsidy was added for
biodiesel. And he added to the “renewable fuels” deﬁnition
“and other biological materials.” For the ﬁrst time, soy diesel
was deﬁned as a renewable fuel by the federal government.
Address: Ag Bio Energy LLC, Kansas City, Missouri.
5350. Ayres, Bill. 2007. Pioneering Interchem Industries and
the commercial production of soy biodiesel in the USA. Part
III (Interview). SoyaScan Notes. March 8. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Continued: Bill, Doug, and Kenlon then started
a big project: they went to ﬁve large cities with urban transit
and air quality problems–Cincinnati, Ohio; Chicago, Illinois;
Oakland, California; Baltimore, Maryland; and St. Louis,
Missouri. The project called for 1 million vehicle miles using
soy diesel. Unfortunately, many of the heads of these transit
authorities had never heard of soy diesel before. But they
were offered a 20% soy diesel blend in their tank. The basic
pitch was: “We’ll allow you to comply with the Clean Air
Act without changing anything but the fuel. “We charged
them the same price they would be paying for diesel fuel.
They loved it. The NSDB was making up the difference.” By
that time Bill and Doug also had soy diesel in buses in Sioux
Falls, South Dakota; Cedar Rapids, Iowa; Berkeley, Calif.,
etc. They also did 250,000 mile tests in 20-30 smaller cities,
and 50,000 mile tests in 50 smaller cities. They accomplished
all of this in less than 18 months (early 1992 to mid-1992).
The results were superb. One of their best supporters was
Dick Lyle of Bi-State; he explained to the heads of the new
transit authorities was a great fuel soy diesel was. By this
time, large vehicles had run about 10 million miles on the
road on soy diesel with good results.
Booze-Allen did a study showing that soy diesel
was the “least cost compliance mile option for the transit
people.” Then EPA (under President Clinton) changed the
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regulations concerning how the transit authorities could
comply; it required that old engines be built to state of the
art, which reduced undesirable emissions–but it hurt our bus
market badly. “I don’t think there has been a major piece of
renewable fuels or alternative fuels legislation ever passed
under a Democratic administration.” During this time the
money Bill needed to live on came from Interchem.
That reminds Bill of a story. It was 1991, before the
Sunrider expedition, and before the National SoyDiesel
Development Board (NSDB) and the National Biodiesel
Board. It was basically Bill and Kenlon Johannes (executive
director of the Missouri Soybean Merchandising Council,
MSMC) working together on a shoestring. One day Bill got
a 30-page fax from Kenlon; it was a 30-page proposal by
Bryan Peterson about Sunrider. It was a good, solid, creative
proposal. Bryan had learned about biodiesel from what was
happening with it in Europe. Somehow he located Kenlon.
Bryan had had the project pretty well funded, except he had
no fuel of living expenses. Bryan stopped at many places
around the world and at every stop he did educational work,
promoting renewable energy, including solar and wind, as
well as biodiesel. He ran on 100% biodiesel the whole way.
Kenlon asked Bill to give a presentation to the board
of directors of the MSMC. Bill looked at Sunrider as
completely a public relations project. The whole concept of
biodiesel was pretty new to these board members.
This was the ﬁrst time Bill had met Bryan Peterson.
Bryan needed work done on the old pickup truck with which
he was pulling the boat. So Bill paid to get his transmission
ﬁxed, then put the bill on his credit card. Bill was not getting
paid at this time. But they kind of limped along, they got
Peterson going, Missouri started funding his boat project,
but he still needed living expenses. Eventually, the Sunrider
project was handed off to the United Soybean Board (USB),
then they funded a big chunk of it. Bill and Kenlon started to
get criticized because the project was getting astronomically
expensive. Bill would put soy biodiesel into 55 gallon drums
than ship it to places like Fiji. Some people also made fun
of the expedition. But when he came back, Bryan and the
Sunrider became a big thing. For several months he and the
boat were the feature at the entrance to Epcot Center, the
Walt Disney World Resort in Orlando, Florida.
They continued in this new way until they hooked up
with AGP and they installed their plant in Sergeant Bluff,
Iowa. In about 1991 the owners changed the company name
to Interchem Environmental when they did a reverse split
and it became a penny stock (they went public). This had
to do with gasiﬁcation, not with biodiesel. At the time they
changed the name, they also established Midwest Biofuels
(to market biodiesel made by Procter & Gamble) as a 100%
owned subsidiary.
1992 May–The National Soy Fuels Advisory Committee
is formed by Kenlon and his counterparts in Missouri, Iowa,
Illinois, and South Dakota. Bill Ayres supplied fuel to all of

these states.
An interesting web of ties spreads out from Bill’s
involvement with soy biodiesel. When Tom Reed came back,
for a second time, through Kansas City, Missouri, Bill set
up a meeting with a company named Stratco Engineering, a
small chemical engineering ﬁrm. Steve Howell, who worked
for Stratco, got involved at that time. He had never heard the
word “biodiesel.” He now owns a company named Marc-IV
and is now the top technical man in charge of research for
the National Biodiesel Board. Ray Bitzer left P&G several
years later and ended up being the head of a company named
Peter Cremer North America in Cincinnati, Ohio. They
are now one of the major Biodiesel sales companies; they
sell Nexsol brand biodiesel. Bitzer gets his methyl esters
from P&G’s plant in Cincinnati. Bill helped Gene Gebolys,
founder, president and CEO of World Energy (in Quincy,
Massachusetts) to make the decision in 1994 to get into the
biodiesel business. The Renewable Energy Group in Ralston,
Iowa, was a sort of spin-off from Interchem; Gary Hare
was involved. If you look at the market and who is selling
biodiesel in the USA, Bill has been directly involved with
about 75% of the production.
1994 Sept. 2–The Sunrider expedition, headed by Bryan
Peterson, arrives in San Francisco, completing its round-theworld voyage. Bill recalls saying: “The news is not going
around the world; the big story is when he completes the trip
and gets back, showing that he was able to successfully take
a boat around the world running on soy biodiesel.” Brian ran
into pirates and had many other adventures, with all kinds of
good stories which generated great publicity for biodiesel.
1996 Sept.–West Central Co-op begins producing
biodiesel in Ralston, Iowa [before AGP]. They became West
Central Soy and Renewable Energy Group, Inc. The latter is
a three-way joint venture between West Central Co-op (one
of the largest owners of AGP), Crown Iron Works, and Todd
and Sergeant (a large engineering Co.).
But the ﬁrst maker of commercial soy biodiesel
was Interchem, even though they made it in small batch
quantities and even though they are no longer in existence.
The 2nd producer was Procter & Gamble’s plant. AGP
likes to say that they were the ﬁrst, but they really weren’t.
Address: Ag Bio Energy LLC, Kansas City, Missouri.
5351. Ayres, Bill. 2007. Pioneering Interchem Industries and
the commercial production of soy biodiesel in the USA. Part
IV (Interview). SoyaScan Notes. March 8. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Continued: At some time before May 1992,
when the big soy diesel transit projects were generating a lot
of positive publicity, Bill or Kenlon got a phone call from
AGP; it may have been from Bill Lester. “This was when we
were still making our own soy diesel. We talked them into
donating about $3,000 gallons of soy oil to us. Several years
before that, AGP had tested several blends of soy oil and
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diesel fuel–with poor results. Then they started to support
some of our promotional activities.” AGP was the ﬁrst
co-op or private company to get seriously interested; they
asked John Campbell to be the liaison between AGP and the
budding soy diesel movement.
In about 1994 Bill and Doug Pickering left Interchem
Environmental, a small, developmental company, which
continued to work on wood gasiﬁcation, wood oil, and
pyrolysis projects. They had worked on these projects for
several years to try to get them funded, but they never
could. As a result, Bill and Doug had very little cash. They
hooked up with AGP (Ag Processing Inc), which eventually
purchased Midwest Biofuels. Bill Lester was a big supporter
early on; AGP also gave Bill a little bit of help at Interchem.
Midwest Biofuels (MB) went to an alternative fuels
vehicle show in Milwaukee, Wisconsin. AGP brought one of
their semi-tractor trucks to the show. Together they did a neat
demonstration, outside a tent, where they had petrodiesel in
one tank and a 50:50 blend with soy diesel in the other. They
ran the truck, and many people saw biodiesel in action for
the ﬁrst time. The motor ran quieter and their was less black
smoke in the exhaust.
Interchem, at this time, really had no money; in fact they
owed money to many people. The other partners at Interchem
did not like what Bill was doing with the soy diesel. When
he brought in Doug Pickering to help, they didn’t like that
either. The partners believed that their work would pay off in
the future, and that Bill’s would not.
At one point, AGP came to Kansas City [Kansas?],
looked at Interchem’s books, and proposed a deal. They
proposed to fund Interchem’s work, but they would own
95% of the company, however they would allow the partners
to buy back in up to 50% eventually. They also wanted to
control the money, but one of the partners who was president
of Interchem at the time said “absolutely not.” “AGP wasn’t
really interested in the rest of Interchem; they were interested
in Doug and me. Remember that Midwest Biofuels was
100% owned by Interchem.” It was at that time that we
came up with the SoyGold name, which is still the registered
trademark / brand name of AGP’s biodiesel.
Bill was behind on mortgage payments, had a daughter
in college, lots of credit card debt, and he had no money.
1994 Oct. 5–Bill and Doug resigned from Interchem,
and AGP immediately hired the two men as consultants.
1995 April 7–AGP put together a joint venture named
Ag Environmental Products LLC; it was owned 95% (90%?)
by AGP and 2½% each by Doug and Bill. AEP continued to
work with the soy diesel industry and the National SoyDiesel
Development Board.
When Procter & Gamble found out the Bill and Doug
were now working with AGP, they stopped selling they soy
methyl esters (soy diesel). The reason they had sold to the
two in the ﬁrst place was to protect their glycerine market.
They knew that AGP was a big enough company that, if it

started to make soy methyl esters, it would have glycerine as
a by-product which it could use to compete against P&G.
When Doug and Bill left Interchem, the remaining
partners at Interchem changed their minds; they decided
to stay involved with soy diesel. So Gary Wilson and Gary
Haer, who were with Interchem / Midwest Biofuels, started
to get involved with West Central Co-op in Ralston, Iowa.
This was very important, because West Central ended up
making and selling soy diesel in Sept. 1996, three months
before AGP. Thus West Central became the ﬁrst major
company to make and sell biodiesel at a dedicated plant.
“What makes it even more interesting is that West Central
Co-op is one of the bigger owners of AGP.” 1996 Aug.–AGP
announces that it plans to build a soy methyl ester plant at
Sergeant Bluff, Iowa.
1997 June–The AGP plant begins to produce soy methyl
esters, made from soybean oil made at AGP’s soybean
crushing plant at Sergeant Bluff, Iowa.
When Procter & Gamble stopped selling the methyl
esters it made to Doug and Bill, the two men went to a
company named Chemol, which also made methyl esters in
Greensboro, North Carolina. Fred Wellons was president.
Chemol made these from animal fats (mainly tallows) to be
used as lubricants in the textile industry. A deal was signed
and AGP started shipping rail cars of soybean oil to Chemol;
they would make it into soy diesel, then ship it back to Ag
Environmental Products LLC, which would sell it. They
worked out of Doug’s house, and Bill started to get paid
regularly for the ﬁrst time in ages.
Unfortunately Bill and Doug separated from AGP on
somewhat unfriendly terms, but it was a business decision.
Address: Ag Bio Energy LLC, Kansas City, Missouri.
5352. Tong, Leland. 2007. People who know the history
of soy biodiesel in the USA (Interview). SoyaScan Notes.
March 30. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: Marc-IV is dedicated to the commercialization
of industrial products from agricultural resources. Since
1993 the company has been instrumental in the research and
market development of biodiesel–a cleaner burning fuel for
diesel engines that is produced from renewable resources.
Leland and Marc-IV work as consultants and contractors for
the National Biodiesel Board, dealing with technical issues,
economic analysis, marketing, etc.
When asking which company introduced the ﬁrst
soy biodiesel, it is important to have a deﬁnition of or
standards for soy biodiesel. In the early days there were no
speciﬁcations; there may have been some loose trading specs
on methyl esters, but they weren’t necessarily methyl esters
for biodiesel. In 1999 the ﬁrst provisional speciﬁcations for
biodiesel (PS121-99) were passed by ASTM International
(ASTM formerly meant American Society for Testing and
Materials). In 2001 ﬁnal speciﬁcations (ASTM D 6751) were
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passed by the same organization.
Two good contacts who were at Procter & Gamble are:
(1) Jim Gardner, retired. Phone: 417-754-8185, in southwest
Missouri. Jim was at the plant in production. (2) Mack
Findley. Phone: 513-471-7200, in Ohio. He was in P&G’s
sales department. He now works for Peter Cremer North
America, selling biodiesel. You might ask him: Who ﬁrst
ordered methyl esters from P&G? When? Did they have
specs? Did P&G know how these methyl esters were going
to be used?
Another good contact is Steve Howell, president and
founder (in the spring, 1993) of Marc-IV. He has been in
the biodiesel industry since 1993. Prior to forming Marc-IV,
Howell was the business development engineer for Stratco,
a Kansas City (Missouri) based engineering ﬁrm, where he
concentrated on the development of new biodiesel process
technology. Previous to Stratco, he held various positions
in quality assurance and production management with the
Procter & Gamble Manufacturing Company in Iowa City,
Iowa. A native of Ames, Iowa, Howell graduated with
distinction from Iowa State University with a bachelors
degree in chemical engineering. Howell worked with Bill
Ayres. Leland thinks that Ayers was the one who got a
contract with Steve to work with the National Soy Diesel
Development Board (NSDDB) in 1993. Steve’s ofﬁce
number is 816-903-6272. He works just outside of Kansas
City, Missouri, and is hard to reach since he travels a lot.
Leland thinks that documenting the early history of this
industry is an important project. Kenlon Johannes, the ﬁrst
executive director of the ﬁrst biodiesel trade association,
is very knowledgeable. Previously, he was at the Missouri
Soybean Association. He read an article from the University
of Missouri that discussed using rapeseed for biodiesel. He
contacted them immediately and asked them why they were
not studying soybeans as well. “He got those guys in hot
water. They started doing some soy research, and one might
say the industry was born.”
Important companies in the early days included AGP,
West Central, and Paciﬁc Biodiesel. There is some dispute
among these three as to which was the ﬁrst to make biodiesel
commercially.
Leland has a table showing the exact dates that each
biodiesel company began manufacturing the product for sale
commercially; he must check with several people before he
can send a copy to Soyinfo Center. He just sent (by e-mail)
a table titled “US production capacity history,” which shows
the number of plants producing biodiesel and the industry’s
production capacity from 2001 to 2007. In 2001 there were
9 plants with a capacity of 50 million gallons/year. In 2003:
19 plants and 85 million gallons. In 2005: 45 plants and 290
million gallons. In 2007: 105 plants and 864 million gallons.
Source: National Biodiesel Board.
A second table (sent April 5) shows 108 manufacturers
of biodiesel fuel in the USA. The ﬁve columns are: Company

name. City. State. ZIP code. Starting date (the year and
month the company started to make and sell biodiesel fuel).
Source: Marc-IV. The companies that started earliest are:
(1) 1996 Sept.–Renewable Energy Group, Inc. [West
Central Co-op], Ralston, Iowa.
(2) 1996 Nov.–AGP (Ag Processing), Sergeant Bluff,
Iowa.
(3) 1996 Nov.–Paciﬁc Biodiesel, Kahului, Hawaii.
(4) 1998 Dec.–Grifﬁn Industries, Butler, Kentucky.
Address: Business Specialist, Marc-IV, 1616 4th Ave. E.,
Williston, North Dakota 58801. Phone: 701-572-1826.
5353. Johannes, Kenlon. 2007. Pioneering SoyDiesel and
Biodiesel in the USA. Part I (1960s to 1992) (Interview).
SoyaScan Notes. March 8. Conducted by William Shurtleff
of Soyinfo Center.
• Summary: Kenlon was born and raised on a farm in a
small town in Nebraska. His father raised soybeans, starting
in about the 1960s. He graduated from Concordia College
(Lutheran) in Seward, Nebraska. He majored in education,
then taught for 4½ years in four different states.
In 1974, his father died unexpectedly, so Kenlon
returned to the family farm, became a farmer and continued
to raise soybeans. After a few years of farming he decided
to become active in an organization that represented
soybeans. So in about 1977 he joined the Nebraska Soybean
Association. He learned about the state soybean checkoff
program, and in about 1980 was appointed by the governor
to the Nebraska soybean checkoff board.
At one of the meetings he saw a report showing the
results of ASA (American Soybean Association) tests of
straight soybean oil in diesel engines. The conclusion of the
report was that the longer you run it, the more it gummed
up the engine. This interested him. In about 1982 he was
appointed as Nebraska’s representative to the American
Soybean Development Foundation (ASA’s checkoff board,
and the precursor to the United Soybean Board in 1991).
In March 1984 he took his ﬁrst of several trips related to
soybeans, a trade policy mission to Europe. Ken Bader
was head of ASA at the time. Kenlon was elected assistant
treasurer of the American Soybean Development Foundation
(ASDF), which put him on the executive committee of ASA–
which dealt with both policy and market development issues,
which was very well coordinated. Bader did a tremendous
amount of good things for ASA, but were are always a few
people who didn’t like what he was doing. That caught up
with him in the end. It was too bad. Kenlon really respected
and liked Ken Bader. Bader ﬁnally lost his base of support
and didn’t listen to others. He kept the farm in Nebraska and
his mother moved onto it. Kenlon was “there for that whole
debacle.”
Kenlon stayed in Nebraska until 1986, when interest
rates on farm loans hit 20%. Many people were forced to
leave their farms. Kenlon had purchased his farm land, but
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he was afraid he would lose it if he did not expand, which
he could not do. No land was available. So he decided to
look for off-farm jobs. In 1986 he became the executive
director of the Wisconsin Soybean Association and of the
Wisconsin Corn-Growers Association–and of their checkoff
boards, so he had 4 boards to work with. Wisconsin had a
very small program, with no staff. He set up the program
there, starting with a card table and a telephone. The Land of
Lincoln (Illinois) Soybean Association basically managed the
Wisconsin program before Kenlon arrived. After running the
Wisconsin soybean program for about two years, until 1988,
he was hired as executive director of the Missouri Soybean
Association and the Missouri Soybean Merchandising
Council (MSMC).
1990 July–Kenlon read a report from the University of
Missouri-Columbia (UMC) about using different vegetable
oils for biodiesel and soy oil wasn’t on the list. In fact, U
of M wanted to start raising rapeseed as an industrial crop.
The excellent timeline that Kenlon compiled in March 1992
starts at this point. Kenlon contacted UMC’s liaison to the
Missouri Soybean Council and explained that the surplus
of soybean oil was depressing the price of soybeans, so
why are you recommending that we raise a new oilseed. So
Ken Schneeberger and crew, to get Kenlon off their back,
sent Kenlon to Frisbee, the head of the department of ag
engineering at UMC, who in turn connected Kenlon with
Leon Schumacher.
1990 Nov. 15–Clean Air Act was passed by Congress
and signed into law by president Bush; it was a strengthened
version of the 1963 and 1970 clean air acts.
1990 Nov. 28–Congress approved the uniﬁed soybean
checkoff (SPARC), ofﬁcially called the “Soybean promotion,
research and consumer information act.” SPARC ofﬁcially
passed within a day or two, in late November 1990, when the
1990 farm bill was signed by President Bush.
In Dec. 1990 Leon Schumacher ﬁnished writing a
proposal for a project for taking over-the-road semi trucks
[semitrailers] and running them from Kansas City to St.
Louis on soy diesel, and seeing how they ran. This proposal
was rejected, but Kenlon was asked to scale down the
proposal and re-submit it to MSMC. In Jan. 1991 MSMC
agreed to fund a one-year project for $22,000 to test a diesel
pickup burning 100% soybean oil fuel. But the project
had no fuel. So in the spring and summer of 1991, Leon
Schumacher, in search of fuel for use in the for project,
located Bill Ayres of Interchem Industries of Leawood,
Kansas, who agreed to provide esteriﬁed soybean oil for
the project. Bill Ayres was not making soy methyl esters at
the time, but he said he could make and provide the fuel. At
about this time Carroll Goering was doing research work
on soy diesel at the University of Illinois, as was Chuck
Petersen at the University of Idaho. In July 1991 a 1991
Dodge diesel pickup with Cummins engine running on 100%
methyl soyate (testing feasibility of running on the soyate)

was purchased as the project began. The vote by MSMC to
fund the pickup truck project was close. Of the 13 members,
only 7 were present, and the vote to fund was 4 to 3. Mary
Kever or Ebby Neuner, who Kenlon hired and are still at
MSMC, might be able to ﬁnd those minutes of Feb. 1991.
The pickup truck didn’t arrive until July 1991, and Kenlon
didn’t talk to Bill Ayres until after that time. In Aug. 1991
Bill Ayres of Interchem was making and selling (to the Univ.
of Missouri) batches of soy methyl esters for testing in the
pickup truck; soy diesel had just become a commercial
product! Bill Ayres knew Vince Schoemel, the mayor of
St Louis, who backed the project to test soy biodiesel in
St. Louis, and who wanted to be governor–so he needed a
“hook” such as soy diesel, in which he truly believed. A man
whose ﬁrst name was Cordy was at the Lambert Airﬁeld in
St. Louis.
1991 Dec.–20% soyate, 80% diesel fuel test on 10
vehicles at Lambert Airﬁeld in St. Louis. Missouri, begins;
MSMC provides (and pays for) the soy diesel.
1992 Jan.–20% soyate, 80% diesel fuel test on selected
buses in the Bi-State (Greater St. Louis [in Missouri and
Illinois]) area; MSMC provides soy diesel.
1992 June–At ASA: Dennis Sharpe (who was
“underqualiﬁed”) replaced Ken Bader as CEO. Continued.
Address: CEO and Chief Administrator, Kansas Soybean
Assoc., Topeka, Kansas.
5354. Johannes, Kenlon. 2007. Pioneering SoyDiesel and
Biodiesel in the USA. Part II (1992-1994) (Interview).
SoyaScan Notes. March 8. Conducted by William Shurtleff
of Soyinfo Center.
• Summary: Continued: 1992 Jan.–Statewide City
Demonstration Project; providing fuels to other cities
interested in doing demonstration is funded.
1992 Jan. 1–David Thomas becomes the ﬁrst CEO of the
United Soybean Board, serving until 31 March 1994.
1992 Feb.–MSMC purchases [its own] Ford F-250
diesel pickup for continued research and development.
By March 1992 three states were involved with soy
biodiesel: Missouri (Kenlon Johannes), Illinois (Lyle Roberts
and his people), and South Dakota (Betty Hansen). Kenlon’s
board told him that the program was getting too big for
Missouri to carry alone; he should try to get the national
soybean organizations (ASA and USB) involved. USB now
had a lot of money from the uniﬁed checkoff and they were
looking for effective ways to spend it. Kenlon wrote a project
proposal and USB contributed millions of dollars in the early
years. Kenlon believed in the potential of soy diesel before
and more strongly than anyone else in the soybean industry.
He was on the cutting edge of new ideas. For example, in
July 1991 Kenlon drove the Dodge pickup (owned by Univ.
of Missouri–UMC) up to a soybean festival in Norburn,
Missouri. Don Heil (an ASDF director and last chairman, a
USB director from Missouri, and one of the ﬁrst chairmen
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of the USB checkoff) and other farmers ﬂocked around the
pickup to hear about the idea. Later Kenlon was criticized for
believing that soy diesel had a bright future.
1992 March–Kenlon drove the Ford diesel pickup to
Washington, DC. The main purpose of the trip was to get
support from the American Soybean Association, whose
board of directors was meeting there. Ken Bader, CEO of
ASA, was critical of this trip, which was using soybean
checkoff funds and could be viewed as playing politics.
Kenlon made a video on the grounds of the White House,
to which Bill Holmberg got them access, as well as to EPA,
DOE (Dep. of Energy), etc. They met with C. Boyden
Gray, who was one of the main architects of the 1990 Clean
Air Act Amendments that suggested market solutions for
environmental problems. Senators Kit Bond (R-MO) and
Tom Daschle (D-SD) both liked the idea of the soy diesel
truck. The trip helped Kenlon understand how soy diesel
might ﬁt into the larger picture and become a commercial
product.
1992 March–Kenlon drove the truck to one of the early
meetings of the United Soybean Board (USB) in Atlanta,
Georgia. David Thomas, USB’s CEO seemed very interested
and supportive. He talked with Kenlon directly and asked,
“What can we do to get this thing moving?” He asked about
and was very interested in all aspects of soy biodiesel. He
worked behind the scenes to help the biodiesel program
in a big way. He was 100% behind soy biodiesel and he
understood what it could do for the checkoff program.
The project was assigned to the “Industry Information”
committee, which was a sort of forerunner to the New Uses
Committee.
At about this same time Kenlon drove the truck to
Nebraska and presented the idea to the Nebraska Soybean
Board in Lincoln. On the same trip he met with AGP leaders
at their headquarters in Omaha, Nebraska. AGP, which got
on board at an early date, soon started to pay for soy diesel
fuel for the growing number of demonstration projects. Not
only did they start funding biodiesel, they soon became an
important player; their prestige, interest, and progressive
reputation added legitimacy to the ﬂedgling project.
1992 April 29–Interchem holds a press conference to
announce that they plan to scale up their production of soy
methyl esters to 1.5 million gallons a day. Before this time,
Bill Ayres and Interchem had made and sold all the soy
diesel for all the test projects in the USA. Unfortunately
almost no one came to the conference, because the big story
that day was that the police ofﬁcers accused of beating
Rodney King in Los Angeles were acquitted. However a few
days later, Procter & Gamble contacted Ayres and told him
they made large quantities of methyl esters. Bill decided to
stop manufacturing these on a relatively small batch scale
and to start buying from Procter & Gamble–which then
became the 2nd manufacturer of commercial soy diesel
in the USA. Kenlon recalls that Procter & Gamble made

an excellent soy diesel fuel since it was distilled. Today,
practically no soy diesel is distilled. Distillation makes sure
the reaction is complete with less glycerine in the fuel.
1992 May–The National Soy Fuels Advisory Committee
(NSFAC) was formed by Qualiﬁed State Soybean Boards
(QSSBs), state soybean checkoff farmers and staff from
Missouri (Kenlon, executive director), Illinois (Lyle
Roberts), South Dakota (Betty Hanson), and Iowa (Dan Hall,
then Kirk Leeds). This advisory committee got a $50,000
grant from the United Soybean Board (USB), and ASA
may have added $10,000 to that; the committee pooled that
money and used it to hired IRI to conduct a study.
1992 Sept.–Information Resources, Inc. (IRI,
Washington, DC) did a study that concluded: “You are in
the right place at the right time. Now is the time for action.
Form a trade association (NSDB) without an industry, which
is very unorthodox.” This led to formation of the National
SoyDiesel Development Board, and gave Kenlon and
NSFAC a clear focus.
1992 Sept. 18–The National SoyDiesel Development
Board (NSDB) is formed in St. Louis, Missouri, replacing
the NSFAC. The minutes of each meeting of this board are
still at the Board.
1992 Oct. 1–USB / ASA funds become available.
1992 Oct. 24–The Energy Policy Act of 1992 is signed
into law; it includes adoption of alternative fuels.
“Then there was always that mysterious West-Central
Co-op in Ralston, Iowa. They said they had a methyl ester
plant, but they were making industrial products (such as
solvents), not fuels. I should have driven up there to seen
their plant but I never had time. I don’t know whether or
when they ever produced soy diesel fuel. But I know I had
a near empty ﬁle in my ofﬁce with the tab ‘Fuel suppliers.’
West Central was not in there. Interchem was the only
supplier that was in my ﬁle,” and (by now) Interchem got
their methyl esters from Procter & Gamble–who may well
not have known that they were being used as fuel. Bill
Ayres probably wanted to keep them in the dark as long as
possible. Procter & Gamble tore down their plant in Kansas
City, and Bill Ayres may well have bought methyl esters
from P&G’s plant in Cincinnati, Ohio. “If West Central was
interested in biodiesel, why did they never join our National
SoyDiesel Development Board (NSDB). They should have
come to the table and at least told us what they were doing.”
Kenlon knows Bill Lester and both go to AGP’s annual
meeting every year. Bill Lester might know more about West
Central’s history with biodiesel.
In the early years of NSDB, the United Soybean Board
was very supportive. They budgeted large amounts of
money for soy diesel research and development. USB gave
NSDB $75,000 for the “SoyDiesel Demonstration Project,”
and said, “You get this soy diesel fuel all over the United
States. Send as much as the people who want it will take in
whatever containers they prefer. Demonstrate this stuff.”
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USB also funded the research arm. Before long USB was
budgeting $2 million a year for the NSDB and soy biodiesel.
Fleishman-Hillard Inc. (Kansas City. Missouri) came on
board as a communications and PR ﬁrm. The IRI report
recommended that the NSDB approach soy diesel in two
ways: Research and market development. On the research
side, NSDB worked with Detroit Diesel and Cummins
Manufacturing (both in Detroit, Michigan), which are the
two big diesel engine manufacturers that serve transit ﬂeets.
They both offered to test the fuel if NSDB would provide it.
On the market development side were the growing number
of demonstration “clean air” projects, plus educational work.
By Nov. 1993, the Sunrider expedition, a round the world
boat trip powered by soy diesel, was underway. Interchem
and MSMC were the initial fuel providers to Sunrider.
Fleishman-Hillard worked with Bill Ayres, Doug
Pickering, and Steve Howell in the greater Kansas City
Area; they started calling transit companies and offering
them free soy diesel fuel if they would only try it and report
on their results. “There was a massive expansion. It was
done for two reasons. First to get the fuel out, and second
for USB to use in 1994 as a promotional item as soybean
farmers prepared to vote on SPARC, the uniﬁed checkoff
program.” Kenlon has a list of all the research projects in
the 1995 report: Oxidation stability. ESTM development.
Microbial activity. Long-term storage. Lubricity. Additive
compatibility. Transportation and handling. Kenlon was
later sharply criticized for spending money on such basic
research. Address: CEO and Chief Administrator, Kansas
Soybean Assoc., Topeka, Kansas.
5355. Johannes, Kenlon. 2007. Pioneering SoyDiesel and
Biodiesel in the USA. Part III (1994 to present) (Interview).
SoyaScan Notes. March 8. Conducted by William Shurtleff
of Soyinfo Center.
• Summary: Continued: 1994 Oct. 1–John Becherer becomes
the 2nd CEO of the United Soybean Board (USB), serving
until 1995. He replaced David Thomas, who was ﬁred by
the farmers who comprised the Board for various reasons,
among them for being too “hands on,” paying too much
attention to details, wanting to know everything that was
going on, being a “control freak.” Becherer was hired by the
Board. Kenlon recalls that when John Becherer became CEO
he didn’t understand what was going on, so he had a lot to
learn quickly. Kenlon believes that the soy diesel program
was receiving the most funding at that point.” Becherer said,
what are you doing? This is a waste of money. This is the
most ill conceived, poorly planned program I’ve seen.” His
basic approach was to start from scratch and remake USB in
his own image; get rid of the old and bring in the new, with
his ideas and seal of approval on everything.
Kenlon is now looking at the 1996-1998 Biodiesel
Marketing Plan, a 3-ring binder with 8 tabs, developed in
1995. It is ﬁlled with programs, dates, assessments, etc.

Becherer never took the time to look at such plans or to talk
with Kenlon (who was now an expert in the ﬁeld) about
his ideas. Thus, we can see in retrospect, that Becherer
completely failed to understand that soy biodiesel had a
bright future in America. Kenlon was not allowed to speak to
the United Soybean Board or at to the committees. He was
forced to work through contractors, who would then talk to
the committees. USB’s new attitude reduced their funding
of soy biodiesel, however by 1995 NSDB had an annual
budget of $1.3 million, and that often expanded before the
ﬁscal year was over. Simply speaking, John Becherer and
Jerry Slocum (a farmer from Mississippi) got Kenlon ﬁred
from the National SoyDiesel Development Board, which he
was responsible for starting. One basic problem is that USB
has far too many of the states with small soybean production
running things. “They’re windshield farmers at best. They
drive around their farm and look at what their workers are
doing. Executive farmers that don’t get their hands dirty.
Some from Louisiana grew more sugarcane than soybeans.”
1995 April 1–Leonard Guarraia became CEO of ASA;
he came out of Monsanto. “Oh man, he was all over the
place!”
To go back a step. When the NSDB started, the
president, Gary Ellington, a farmer, came from Missouri. The
two committees, research and market development, each had
a farmer heading the committee–Jim Gay (from Illinois) and
David Stone (from Iowa), respectively. Gary Ellington and
David Stone were very proactive; they would go to the USB
meetings, sit down before the meetings and sit down with
the farmers who sat on the relevant committees, and explain
to them what NSDB was doing, what proposals NSDB was
submitting to USB, what funding they needed from USB,
and why this was important to America’s soybean farmers.
Since David Thomas was still CEO of USB, the organization
was receptive and funded the proposals fully. In about 1995
Gary Ellington and David Stone both had to leave the NSDB
(it was too much of a commitment); David Gay took over as
president. The name of Kenlon’s group had changed to the
National Biodiesel Board (NBB). He was not proactive, and
things were never really was quite the same at NSDB or at
USB. Jim Gay was not proactive, in fact he was afraid that
John Becherer and USB would stop funding the biodiesel
program completely.
1996 Feb. 24–Kenlon is asked by his board to move
up (and out) to the National Biodiesel Foundation (NBF,
founded about 1994; it still exists) to raise money and
we’re going to ﬁnd a new executive director. Since USB
is dropping support, we’ve got to get money from other
sources. Jim Gay was the leader of this move. They brought
in Jeff Horvath (who came out of Boeing in St. Louis) as
the new CEO of NBB; it was a stinging blow and rebuke
to Kenlon, who was basically given no projects to seeking
funding for, and no money. Deborah Boldt took Jim
Gay’s position as president of NBF. The foundation had
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no money. Then Jeff Horvath hired Deborah Boldt as his
communications director. In Feb. 1997, she showed up in
the ofﬁce and told Kenlon his position no longer existed.
Kenlon left for Florida, sad because he had to leave a project
in which he believed deeply, and never really understanding
why he had been kicked out–although he believed that John
Becherer was really behind the ouster. Kenlon was a big
name in the soybean industry and he had many friends and
admirers among farmers. In April 1997 Kenlon went to work
as director of development for NOPEC, a soy biodiesel
manufacturer in Lakeland, Florida. He worked there for
51 weeks until the owner and founder Karl Rehberg, was
indicted for securities fraud. The company is now up and
running again.
After several odd jobs, he was hired on 1 March 2001 as
CEO of the Kansas Soybean Association and Board.
But the soy diesel vision was far from dead. Bill Ayres
and Doug Pickering (his partner), of AEP, picked up the
leadership. They got Jeff Horvath ﬁred and he was replaced
in about 1999 by Joe Job, who shared Kenlon’s vision. The
American Soybean Association picked up the slack, with
Leonard Guarraia and Steve Censky taking the lead.
1995 April 1–Leonard Guarrraia (rhymes with
“Warrior”) becomes the 3rd CEO of USB, serving until he
resigned on 15 April 1996.
1995 April 18–Steve Censky becomes the 4th CEO
of USB, serving until at least Sept. 1997. John Campbell,
who was on the board at ASA, also played a leading role;
John later went to work for AGP. And USB continued its
funding, but at about half of earlier levels (from roughly $3.5
million a year in FY 1995 down to $1.5 million). History has
vindicated Kenlon’s vision.
The word “SoyDiesel” (or “soy diesel”) was changed
to biodiesel because soybeans (soybean oil) alone would
not be able to ﬁll the demand if the idea became successful.
“It’s also called political clout. You want to get the cotton
farmers, and the renderers association involved too–as
well as the politicians who represent them. Early on, Bill
Holmberg brought in the renderers. Gary Pearl has always
been an advisor to the National Biodiesel Board until he
retired about 2 years ago. As early as 1992 Kenlon used the
term “biodiesel” in his memo and tried to alert others to the
fact that this would happen. On the Ford diesel pickup that
the Board owned, the ﬁrst sign on the side said “Powered by
Soybean Oil,” but after several months that was changed to
“Powered by SoyDiesel.” The idea of the word “biodiesel”
actually came from the Europeans, who called it “Diesel-Bi.”
The most adamant early users of “biodiesel” were Bill Ayres,
Kenlon, and Bill Holmberg.
In 1995, while Kenlon was still with the NBB, he asked
Bev Thessen (“TAY-son,” who is still there) to write all the
English dictionaries they could ﬁnd and suggested they add
the word “biodiesel” to their dictionary. It took many years
before it was included.

How does Kenlon see the future of biodiesel? It has
reached a “critical mass.” People are investing today who
may be investing in the wrong ways and without a good
understanding. There will be some failures there. AGP has
taken a very cautious, smart approach. They still have the
policy that if soybean oil prices rise too high, they will shut
down their biodiesel plant and sell the oil to others as oil.
Kenlon as no idea what things will look like for biodiesel 20
years from now. He is in the forest and all he can see are the
trees. But last summer, biodiesel was selling for $0.30 less
per gallon than diesel fuel. So as we think we are nearing
the end of cheap petroleum, this is very good for biodiesel.
But the petroleum industry may then get into biodiesel using
thermal depolymerization of things like Tyson chicken fat in
their cracking towers, to get tax credits for renewable fuels.
“That could be a big ﬂy in the ointment.”
1999 April–Bob Elits is now CEO of USB. Address:
CEO and Chief Administrator, Kansas Soybean Assoc.,
Topeka, Kansas.
5356. Smith, Keith J. 2007. The North Central Soybean
Research Program, the American Soybean Association, and
the United Soybean Board. Part I (Interview). SoyaScan
Notes. April 9. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: Keith is still in the soybean business, doing
the same thing he has done for years, working for about
10-12 states. The North Central Soybean Research Program
(NCSRP) has a very active group, and he is also working for
states from Indiana to North Dakota. NCSRP takes volunteer
checkoff monies from the 12 north central states, pools them,
then funds research. Right now they are funding about 12
research projects and about $2 million of basic research. All
the money is spent on soybean production, how to grow and
protect soybeans on the farm. He will send an annual report.
Concerning ASA’s research and market development
foundations: In Dec. 1980 the American Soybean
Association Research Foundation (ASARF) just ceased
to exist, and the ASA Market Development Foundation
(ASAMDF) was renamed “American Soybean Development
Foundation” (ASDF) and started funding both market
development and research (of the kind ASARF had formerly
funded).
ASA and ASMDF met at the same time, in the same
room (one after the other). The same people attended
each meeting! That continued for quite a while. Then,
because farmers from Indiana and Ohio (two of the biggest
soybean producing states) did not vote to have a soybean
checkoff, ASA and ASAMDF decided to try for a national
checkoff. That was when they created the American
Soybean Development Foundation (ASDF). The ASAMDF
represented checkoff boards whereas ASA represented
soybean farmers; that is why the word “Association” was left
out of the name of the newly created “American Soybean
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Development Foundation” (ASDF). For the next 10 years
the American Soybean Association (ASA) and the American
Soybean Development Foundation (ASDF) were parallel
organizations that were functioning very, very smoothly.
They were equal partners. There was some confusion on
the part of members and board members as to which was
the most important. The Market Development Foundation
controlled the money and ASA controlled strategies and
policies.
Note: At the front of the each Soya Bluebook, under
“Organizations,” each year from 1981 to 1982, ASDF had its
own major entry, right after that of ASA. In 1984, ASDF had
a small entry as part of ASA. In 1985, ASDF started to be
mentioned on one line as part of ASA’s “structure.” By 1988,
ASDF was no longer mentioned in the Soya Bluebook.
After the uniﬁed checkoff / SPARC passed and the
United Soybean Board (USB) came into existence, ASDF
was dissolved, by law, in about 1990. One could say that
the new name for ASDF was the United Soybean Board.
USB took over the function of ASDF, to take increasingly
large checkoff monies and allocate them to fund what
they considered to be the most important research, market
development, and promotion projects. The money always
went directly to ASDF; after SPARC passed, ASDF did not
have any new monies coming in–since the money was now
going to USB.
One complicating factor was that, for several years,
many of the states had old money (from before SPARC) and
new money. There was less restriction on what they could do
with the old money. They could hire state staff. They used
the old money until it ran out.
To understand the United Soybean Board, you really
need to back and look at the rule and regulation that was
adopted by Congress in the 1990 Farm Bill. ASA wrote the
law so that USB could not have a large staff; they would
have to subcontract the operations of those 5 committees.
ASA assumed that it would be the only subcontractor, and
that it would continue to provide the soybean industry
leadership. They set up ﬁve different committees: 1.
Production research. 2. Domestic market development.
3. Promotion and education. 4. International market
development. 5. And one other. USB had to decide how
it would implement the activities and functions of these 5
different committees.
For the ﬁrst year or two, ASA had all 5 contracts.
Then in about 1993 ASA lost 2 contracts, but still had 3
left–Domestic marketing, production research, and market
development. In about 1995 ASA lost the production
research and the domestic marketing contracts to Smith,
Bucklin & Assoc. a subcontractor. This left ASA with only
one contract, international marketing (market development).
When ASA wrote the original law, they never imagined what
actually happened.
In the years before SPARC, there were many discussions

at ASA as to whether a national checkoff was a good idea,
and the idea was rejected again and again; the advantages
were not there. Jeff Gain (who was membership director
of ASA at the time and No. 2 at ASA after Ken Bader) and
others argued very convincingly that, even if you could
get the votes for it and it would bring in more money, the
national checkoff was not a good idea. That was a very
dominant idea. For one thing, decision-making about the use
of checkoff dollars would be one level further removed from
farmers. Keith personally believes that the national checkoff
was passed mainly in order to get the money to advertise
soy oil on TV as superior to palm oil and corn oil. He also
believes that ASA would not have worked for a national
checkoff if Indiana and Ohio voted for a state checkoff in
those two states. In Ohio, for example, the state law required
that for the state checkoff be passed by 51% of the farmers
and 51% of the acres. They could get the former but not the
latter. The situation was somewhat similar in Indiana.
Then on 1 Oct. 2005, a new and very important
organization was formed, the U.S. Soybean Export
Council (USSEC; www.ussoyexports.org) to implement
the international marketing program for U.S. soybeans.
The USSEC board will consist of representatives of ASA,
USB, and the U.S. soybean industry. That involves ASA,
USB, and others in the soybean industry. USSEC now has
the contract for international marketing–which includes all
ASA’s overseas ofﬁces. On paper, ASA is a part of USSEC.
However all ASA employees are USSEC employees. That
leaves ASA with a diminished role. They still have the U.S.
lobbying, education, and membership programs but no
market development programs. ASA now has about 25,000
members, which are ASA’s main source of income. Those
members pay annual dues.
If we look at the big picture, we see a steady erosion
of the budget, the activities, and power of ASA. Keith was
the last of ASA’s senior staff to be let go–10 years ago.
He was let go by USB, not by the CEO of ASA. He hasn’t
worried about politics ever since. But there has been friction
between ASA and USB continually; its gotten very heated
at times, then it would cool off, then they’d have another
study committee, and it would heat up again. Within the last
2 months, Iowa, Illinois, and Indiana have called for another
study committee on whether the uniﬁed checkoff is working.
These are probably the three states that, as a whole, are least
happy with the checkoff.
The original law states that every 5 years the farmers
will have a chance to vote on continuing the soybean
checkoff. Another clause states that if the secretary of
agriculture so desires, he can terminate the uniﬁed checkoff.
Soybean farmers have voted several times, and support
for the checkoff has been 70+ percent in favor each time.
The law also states that you must get a certain number of
signatures in order to have a referendum; they’ve never
really gotten that many signatures. There have not been any
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votes recently, in part because of the signatures problem
and in part because of the general support for USB. If you
could somehow poll every American soybean farmer on
their opinions of USB, about half of them would not know
what USB was, and they would not really understand what
the checkoff was–even though their money was going
into the checkoff. Farmers generally have a good feeling
for the national checkoff and now with biodiesel and the
present high price of soybeans ($8/bu) the vote in favor of
the checkoff and USB would probably be overwhelmingly
positive. Soybean farmers believe that biodiesel is very
successful, and the overseas market development is
important and successful. Continued. Address: Keith Smith
and Associates, 357 Ridge Meadow Drive, St. Louis,
Missouri 63017-3031. Phone: 314-434-3219.

As for the environmental costs: would the highly touted
‘biofuel economy’ be worth eliminating our natural and
cultural landscapes. making even the worst urban sprawl
look tame?
“A few years ago my wife and I noticed large soybean
ﬁelds replacing many picturesque hay ﬁelds and pastures
in southern Ontario. Recently, we observe entire regions
throughout rural Ontario have become rolling seas of
soybeans and corn–many from horizon to horizon. In the
fall, herbicide ‘plowing’ [no-till] turns most of these ﬁelds
into grey poisoned moonscapes. We have also notice many
wildlife refuges have leased big chunks to crop growers...
Millions of acres of heavily sprayed corn and soybean ﬁelds
leave absolutely no room for wildlife.” Address: East Aurora,
New York.

5357. Peterson, Bryan. 2007. The Sunrider expedition
(Interview). SoyaScan Notes. April 12. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: This is a very beautiful and inspiring story. The
Sunrider expedition, captained by Bryan Peterson, left on 4
July 1992 from San Francisco on a round the world voyage.
The initial leg turned out being a coastal voyage that went
south to Santa Cruz, then north to Oregon.
On 18 Sept. 1992 the high seas / ocean-going launch
began when Sunrider left Coos Bay, Oregon, making its ﬁrst
stop in Hawaii. Sunrider ﬁnished the journey 2 Sept. 1994
in San Francisco–for a total elapsed time of 2 years and 2
months.
Bryan was born in Seattle, Washington in 1944. He lived
in California from 1945 to 1961. He dropped out of high
school and joined the air force. Then he lived for 20 years
in Hawaii, where he helped to establish the idea of and the
ﬁrst group of paramedics. One of the keys to their rescue
missions was inﬂatable Zodiac boats. Bryan grew to love and
to trust these boats. He would sometime use a Zodiac (16-18
feet long, with a motor) to catch and then surf on a wave.
One day in 1974 his eldest son said, “Dad, let’s go
around the world.” The idea stuck and he began to research
the idea–about which he knew nothing. He ﬁrst went to
England where the inﬂatable boats were invented, although
Zodiacs are now manufactured in France.

5359. Eckberg, Hannah Apricot. 2007. Santa Barbara opens
biodiesel pump. HopeDance No. 61. March/April. p. 43.
• Summary: On 12 Jan. 2007 about 40 people gathered at
the corner of Carrilo and San Andres streets to “celebrate
the opening of Santa Barbara’s ﬁrst public biodiesel fueling
station. The Mayor cut the ribbon...” This is the 5th of
6 biodiesel stations owned by USA Petroleum that offer
biofuels. The city supports biodiesel and currently uses a
20% blend of biodiesel in its ﬂeets and ﬁre trucks.
In 2001 some friends, calling themselves the
biobrothers, started a co-op to provide biodiesel to Santa
Barbara. “In 2003, McCormix Corp. started selling biodiesel,
made from soybeans in Iowa, at two of their stations.”

5358. Crowell, Lewis. 2007. Shocked! Acres U.S.A. 37(4):7.
April.
• Summary: “I am shocked that your editorial staff endorses
the production of biofuels. Where would we ﬁnd the acreage
to feed even a small fraction of our nation’s energy appetite.”
“Recent USDA-based studies estimate that to meet only
7% of gasoline production, we would have to convert all
U.S. crop land to corn. This excludes biodiesel and all food
crops. Even a fraction of this production would leave us a
countryside of ‘fuel farms,’ highly mechanized operations
requiring vast quantities of water, fertilizer, and pesticides.

5360. Sullivan, Cheryl L.; Nash, Marilyn. 2007. Soy on the
menu: Recipes for foodservice. Champaign-Urbana, Illinois:
Illinois Center for Soy Foods. 52 p. Illust. No index. 26 cm.
Series: Soy in the American Kitchen.
• Summary: This book has a creative format: (1) An outer
color cover folds over the white spiral binding. (2) The pages
are spiral bound across the top. (3) The bottom unfolds like
a gusset so the book stands up by itself on a table with the
pages angled slightly back on a table. (4) A CD-ROM comes
with the book. Remarkably, the whole package sells for only
$3.00!
Contents: Bringing soy foods to the American table:
Soy in foodservice, why choose soy?, soy foods, vegetarian
and vegan recipes [in this book], recipe information, nutrient
information, acknowledgements. Recipes: Appetizers.
Breakfast. Breads. Salads. Soups. Side dishes. Main dishes.
Desserts.
The recipes in this book use: Soy ﬂour, soymilk,
tofu, textured vegetable protein / TVP [texture soy ﬂour],
edamame, black soybeans, soy analogs [meat and dairy
analogs].
Sidebars include: Biodiesel (p. 10). Research shows
kids like soy in school lunches (p. 11). Uncommon soy
foods: Tempeh, miso, okara, natto. Are you soy savvy?: Why
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is soy ﬂour added to baked goods? (p. 14). U.S. soybean
production, yield, exports, and domestic usage (1979 vs.
2004) (p. 16). Industrial uses of soybeans: Soy candles,
ink, biodiesel, soy cleaners, waterprooﬁng sealants, soy silk
(fabric). Are you soy savvy? Edamame (p. 19). INTSOY (p.
22). NSRL (p. 24). What is the soybean checkoff? (p. 27).
WISHH initiative for soy in human health (p. 29, 30). Illinois
Soybean Association (p. 34). What is okara? Why should you
shake up a carton of soymilk? (p. 39). Make your own tofu
(p. 47). Address: 1. M.A., R.D., Research Dietitian; 2. Ph.D.,
Project coordinator. Both: 170 National Soybean Research
Center, 1101 W. Peabody Dr., Urbana, Illinois 61801. Phone:
(217) 244-1706 or www.soyfoodsillinois.uiuc.edu.
5361. Colorado Trading & Clothing Co. 2007. Soybû
(Website printout–part). www.coloradoclothing.com
Retrieved May 12.
• Summary: This company imports expensive, “luxurious”
SoyBû Micro clothing that contains some soy ﬁber and
micro bamboo ﬁber. A poorly designed website. Address:
Colorado.
5362. Pickering, Doug. 2007. Pioneering commercial
production of soy biodiesel in the USA. Part I (Interview).
SoyaScan Notes. May 28. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: Doug has a stack of spiral notebooks ten inches
high with the day to day notes of what he and Bill Ayres did
to develop the biodiesel industry in the USA from scratch.
1990–Dr. Tom Reed of the Colorado School of Mines
produces biodiesel / methyl esters from used grease from
Der Wienerschnitzel (a hot dog franchise) to run a bus
demonstration project in Denver. Tom was the ﬁrst person in
the modern American biodiesel movement to make methyl
ester. He wanted to call the new fuel “McDiesel” because
he thought he could get all the waste restaurant grease he
needed from McDonald’s–but the lawyers from McDonald’s
got hold of him and encouraged him to “rethink” that name.
1991 Jan.–The Missouri Soybean Merchandising
Council (headed by Kenlon Johannes) agreed to fund a
one-year project for $22,000 to test a diesel pickup burning
100% soybean oil fuel. But the project had no fuel. So
in the spring and summer of 1991, Leon Schumacher, in
search of fuel for use in the for project, located Bill Ayres
of Interchem Industries of Leawood, Kansas, who agreed
to provide esteriﬁed soybean oil for the project. Bill Ayres
was not making soy methyl esters at the time, but he said
he could make and provide the fuel. Bill Ayres and Dr. Tom
Reed had been working on alternative fuels and alternative
energy since the late 1970s. Bill called Dr. Reed, who
provided him with the formula over the telephone. Using
Dr. Reed’s formula for the transesteriﬁcation process, Ayres
started making the ﬁrst batches of methyl esters in the gravel
parking lot of his uncle’s tree service business in Kansas

City; Interchem did not have a plant facility in Kansas City
at that time.
1991 Dec.–Doug Pickering and Bill Ayres had been
friends in high school. They had stayed in touch because
of their mutual interest in alternative fuels and alternative
energy; they had worked together for years on wood
pyrolysis and wood or cellulose gas projects. In the 1980s,
Doug had invested in a company that provided alternative
wood chips. Bill used to bounce his many ideas off Doug.
Bill went to see Doug one day, explained the details of
biodiesel and his interest in it, then asked Doug what he
thought about the whole thing. Doug replied: “For the ﬁrst
time in your life, I think you’re onto something that actually
has longevity to it.”
1991 summer–Doug and Bill Ayres were both present
at an important meeting at Stratco Engineering with Diane
Graham (owner), Steve Howell (new products development
engineer), and Dr. Tom Reed. Dr. Reed talked about the
future of biodiesel as an alternative fuel. Stratco had agreed
to supply the engineering, staff and hardware for a biodiesel
pilot plant if Interchem would provide the facility.
1991 Dec.–Bill Ayres and Kenlon Johannes were
planning to drive to Washington, DC, in the Missouri
Soybean biodiesel demonstration truck. They expected to
be gone for at least 10 days, during the time that the Stratco
plant was to be installed. So Bill called Doug Pickering, who
was then in the construction business, and asked: “Since your
business is slow in January, would you be willing to oversee
the installation to make sure it is done right?” Doug said
okay.
1992 Jan.–Doug and Bill Ayres start to work together on
their ﬁrst biodiesel project, as Doug oversaw the installation
of the Stratco pilot plant that was designed to make methyl
esters / biodiesel in Kansas City. The new project involved
leasing a building and creating a new company name. Bill
came up with the name Midwest Biofuels, which was a
subsidiary of Interchem–the company for which Bill Ayres
worked. The building, which Interchem leased, was a
former rendering plant consisting mainly of a 4,000 square
foot room in Kansas City, Kansas, in the industrial bottoms
(down near the river). Interchem paid the rent (about $600
a month) and the utilities, yet they did not pay either Bill
or Doug a salary. “This is the way R&D companies often
operate–and it ain’t for everybody,” says Doug. “It’s either
get rich or starve. Somebody usually gets rich from it, and
its seldom the pioneers, who are lying on the trail face
down, with blood marks their shirts. Interchem thought Bill
was involved with something strange again. Doug recalls:
“Interchem said, ‘If you want to do that, go do it, but were
not going to pay you. We’re doing other projects.’” However
Midwest Biofuels was funded by various grants, totaling
over $1 million, which Bill and Doug had raised. Since the
grants were designated for speciﬁc projects, Bill and Doug
could not use that money to pay their salaries. Doug recalls:
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“I got paid exactly $13,000 and I survived on my savings
and credit cards. Bill got about the same amount–maybe a
little more–and survived in about the same way. Interchem
also paid another employee intermittently to do logistics and
shipping.
The Stratco installation took about 3 weeks and the
little plant, which had a rated capacity of 50,000 gallons
a year, began trying to start operation about Feb. 1. Since
there wasn’t much money available yet, Doug didn’t get paid
much for his work. Stratco paid no rent. Midwest Biofuels
and Stratco had an arm’s length relationship. Midwest
provided the space, Stratco provided the technology. If it
worked, Midwest would beneﬁt from the technology, if not
then too bad.
As it turned out, the Stratco plant never worked, even
though Stratco invested well over $100,000 in it; they paid
the bills themselves, and staffed and operated the pilot plant
with their people. They were very secretive about the whole
thing and were doing it for their own proprietary technology
development. Stratco produced a product named a “Stratco
contactor,” which is a device used in the oil reﬁnery industry.
Most reﬁneries own a Stratco Contactor. Diane wanted to
diversify beyond the Stratco Contactor. She envisioned
biodiesel plants around the world and she wanted to have
the state of the art technology to be able to license it to those
plants. “In all fairness, they were petroleum engineers. Our
product was oleochemical, which is completely different
from petroleum. We taught Stratco more than we ever
learned from them.”
Meanwhile, inside the same building, Doug and Bill
constructed their own biodiesel pilot plant. They mounted
two 55-gallon drums on stands, had a sump pump, a garden
hose, some methanol and some caustic soda. They had a 250
gallon tub that they used to wash the fuel to purify it. The
whole thing “was as crude as could be.” They did not distill
their biodiesel.
There was a ready market for this biodiesel from
the growing number of biodiesel demonstration projects.
They sold their product and began to earn a little money.
Midwest Biofuels was the ﬁrst commercial manufacturer of
biodiesel in North America; Bill and Doug were pioneering
a new industry! Doug recalls: “We would load up drums of
biodiesel and take them to the project at the St. Louis airport.
We’d get the empty drums, replace them with full drums, and
drive back.”
Midwest Biofuels, based on Bill and Doug’s pilot plant,
operated for 6-12 months and made an estimated 10,000 to
12,000 gallons of biodiesel fuel. They made two products:
SoyDiesel (biodiesel, for fuel), and SoyClean (an industrial
solvent); they were exactly the same product, yellow methyl
esters.
Doug notes: “Over the ensuing years, Ayres was
the visionary, with a very high I.Q. He was the market
development and front man. I was the executioner, follow

through guy, and political operator.” It soon became apparent
that Midwest Biofuels could grow into a nice, valuable little
company.
1992 May–Procter & Gamble (P&G) contacted Bill
and Doug and said they could supply all the methyl esters
that Midwest Biofuels would ever need. “On the same
day that the policemen who beat Rodney King in Angeles
were acquitted [29 April 1992] and there were riots in Los
Angeles, we held an open house and plant dedication at our
production facility and announced that we were going to
build a big plant to make methyl esters / biodiesel. Present at
the open house were John Campbell of AGP, Brian Peterson
of the Sunrider expedition, and a small number of other
people. This was the ﬁrst time Ayres and Pickering had ever
met John Campbell. We didn’t get much press coverage for
our event, because the media was scurrying to cover the riots
caused by the Rodney King story. However we also sent
out news releases and one was published in the Wall Street
Journal. The Procter & Gamble people read it, called us up,
and said they wanted to talk with us. They brought in four
people to meet with and convince us not to build our plant:
Ray Bitzer (global sales manager), Ian Edwards (top man, in
charge of their global operations for methyl esters), Howard
“Mac” Findley, and one other man. P&G was already making
methyl esters, which are a precursor to fatty alcohols which
is a big product line; it is their line of surfactants (soaps
and detergents). Their main products in Kansas City were
surfactants, methyl esters, and glycerol / glycerin. Procter
& Gamble’s main goal was to prevent Bill and Doug from
making glycerine, which is a big proﬁt center for them. They
weren’t concerned about the methyl esters.
The methyl esters that P&G made were all double
distilled. That made them extremely pure, as clear as water,
and more effective as an industrial solvent–whereas typical
methyl esters (the type Bill and Doug had made at their pilot
plant) were yellow in color. However the double distillation
did not necessarily produce the best methyl esters for fuel; it
removed some of the natural antioxidants that were present
in yellow biodiesel and which helped to maintain product
stability.
It took about 1-2 months before Bill and Doug actually
received their ﬁrst methyl esters from Procter & Gamble.
Bill & Doug still sold the same two products under the same
names, except that now both were double distilled and as
clear as water. Continued.
5363. Pickering, Doug. 2007. Pioneering commercial
production of soy biodiesel in the USA. Part II (Interview).
SoyaScan Notes. May 28. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: Continued: Now that Bill Ayres did not have to
worry about making methyl esters, he devoted almost all of
his time to developing new biodiesel demonstration projects.
He worked closely with Kenlon Johannes in doing this, and
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both helped to raise grant money as well. Among the early
projects that Bill played a major role in establishing were:
(1) The University of Missouri-Columbia project with Leon
Schumacher (1991). (2) Lambert Airport project in St. Louis.
(3) The Cincinnati Transit project. (4) The Connecticut
Transit project. (5) The Sunrider Expedition. “Bill Ayres was
so committed to that project that he took a cash advance on
his American Express credit card to pay for a transmission
repair on Brian Peterson’s truck to keep him going–so he
could call on these soybean councils to raise money. After
Sunrider started on its journey around the world, we did all
the logistics on all the fuel internationally.” It was a huge,
complex, and very expensive project.
1993 April–Bill Ayres and Doug talked with AGP, told
AGP that they were stressed ﬁnancially, and ask for ﬁnancial
support for their efforts to develop biodiesel. AGP asked
“What is the minimum amount of money you would need to
make it to the end of the year?” “We told them we needed
$20,000 a month; they said they would give us $10,000 a
month.” The money was paid from September to December
(4 months). The money was needed, useful, and appreciated.
The agreement ended at that time.
1993 late–Procter and Gamble begins the shutdown
of its Kansas City plant that makes methyl esters. At
about the same time they raise their prices slightly. These
changes have very little effect on Midwest Biofuels because
P&G had always supplied methyl esters from one of its 3
manufacturing plants in Kansas City, Cincinnati [Ohio], or
Sacramento [California] (Doug and Bill never knew where
it came from), or from that storage facility which had loadout capability and was closest to the end user. For example,
if there was an order from a project in Cincinnati, Doug
and Bill arranged for a truck to be sent to the P&G plant
there, they would load the truck with the desired amount of
biodiesel, weigh it, and then the truck would deliver it to the
project. There were various ways of getting the biodiesel
from Procter & Gamble to Midwest’s clients.
1994 Aug.–AGP makes an offer to fund Midwest
Biofuels (still a subsidiary of Interchem), pay their payroll
and travel expenses, etc., in essence to fund their operations.
The ownership of Interchem (which did not include Doug)
did not want to accept the offer, because they thought it
would give AGP too large a share of the company for too
little money. In September, AGP withdrew the offer. But
the incident showed Bill and Doug that AGP was looking
seriously at Midwest Biofuels.
1994 Oct. 5–Bill and Doug resign from Midwest
Biofuels / Interchem, and AGP immediately hires the two
men as consultants; they were paid $5,000 a month each,
until 1 May 1995. However, even though their income had
improved, these were 7 months of hard times, working in
limbo in Doug’s basement in Overland Park, Kansas. They
had no supply of methyl esters, no samples, no brochures
or literature–nothing. They had two phones, so they mostly

talked to people.
1995 April 7 to May 1–AGP establishes Ag
Environmental Products LLC (AEP) as a joint venture; AGP
owned 90% of the shares. and Doug and Bill each owned
5%–with the option of working up to 10% ownership. AGP
later “arranged so that the work-up to 10% never happened.”
Doug recalls: “On May 1, when we left Kansas City to go
to Omaha to sign the papers, Joe Meyer said ‘Have a name
for the company and a name for the products before you get
here.” Doug came up with three names: Ag Environmental
Products for the company name (since the parent company’s
name was Ag Processing Inc), SoyGold for the biodiesel
(which was yellowish gold in color), and SoyClear for the
double-distilled industrial solvent. AGP liked these names,
and uses them to this day. After all the papers were signed,
Bill and Doug each began to receive a paycheck. AEP was
to “be a research and development company, which would
develop new industrial demand for soybean oil and its
derivative products.”
Shortly after AEP was formed, with Bill and Doug
as partners, they moved their headquarters out of Doug’s
basement in Overland Park, Kansas, to 9804 Pﬂumm Road,
Lenexa (pronounced luh-NEX-uh), Kansas–about 3 miles
southwest of Overland Park. They soon had biodiesel
samples and literature.
As soon as Procter & Gamble learned about AEP, they
notiﬁed Bill and Doug that they would no longer supply
them with methyl esters. Doug thinks there were two
reasons for this. First, since AEP which was basically an
oleochemical company (AGP crushed soybeans to produce
oil and meal), they concluded that AEP would be producing
its own methyl esters before long, and they didn’t want to be
supporting a potential competitor.
Second, shortly after AEP was established, Bill and
Doug set up a meeting with Procter & Gamble. Doug recalls
that John Campbell, who was there, “tried to dictate to them
what he was going to pay them for their methyl esters.” P&G
did not appreciate this. It was after this incident that P&G
stopped selling to AEP.
So Bill and Doug, with the permission of AGP’s Joe
Meyer, a Group Vice President and John Campbell’s boss (at
an open management meeting where Campbell was present),
arranged another meeting with P&G, made amends, said that
Campbell was “out of line” and that AEP still desired to buy
methyl esters from them. “Bill and I gave P&G assurances
that the industry was going to be a billion pound industry
within 10 years. They said, ‘We think you guys are going to
do it.’ We said, ‘There’s no reason for you not to participate
all the way through.’” P&G changed their position about 4-6
months after cutting off AEP, and started supplying them
again with methyl esters–all double distilled as always,
because AEP needed a double distilled product.
Not long after AEP was founded, the new company
began to establish storage facilities for their methyl esters.
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They acquired a storage tank of 3-5 million lb capacity just
outside Cincinnati so they could load out as needed for
railcars and trucks. They also positioned one or more rail
cars (160,000 lb capacity) ﬁlled with methyl esters on a rail
load-out site near Sacramento, California. Eventually they
also had some storage in Omaha, Nebraska.
1995 fall–Procter & Gamble began shutting down their
plant in Kansas City, Kansas, as they expanded their plant in
Cincinnati, Ohio, and kept their plant in Sacramento.
As soon as AEP was established, with their supply from
P&G cut off temporarily, Bill and Doug had to look for new
suppliers.
5364. Pickering, Doug. 2007. Pioneering commercial
production of soy biodiesel in the USA. Part III (Interview).
SoyaScan Notes. May 28. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: Continued: Over the years, they had been in
touch with almost every maker of methyl esters worldwide.
Now they shared these contacts with AGP. On behalf of
AEP, both Bill and Doug, and AGP contacted these and
placed orders. They purchased methyl esters (biodiesel)
from Chemol (Greensboro, North Carolina; they are
primarily a specialty molecule company in smaller volumes),
Halterman Chemical (a custom producer from soybean oil
out of Houston, Texas), Calgene (Chicago, Illinois), Surftec
(Chicago), Carolina Byproducts, and Corsicana Chemical
(Corsicana, Texas), and Procter & Gamble (Cincinnati,
Ohio), At one point Halterman made a big batch of about
2 million pounds of distilled methyl esters to meet fuel
speciﬁcations.
AEP was also in charge of supplying the methyl esters
to the growing number of projects across America that
needed them–on time, to meet speciﬁcations, and in the right
quantity. AGP took care of all the accounting–billing and
collecting the money.
1995-2000–AEP developed tens of millions of pounds
of demand for soy methyl ester products with names like
SoyGold SoyDiesel, SoyGold 1000 (which replaced the
industrial solvent name SoyClean, which was owned by
Interchem and Midwest Biofuels), SoyGold 2000, SoyGold
(plus some number) used in making special high-tech
papers by one customer only, SoyGold (plus some number)
that was an industrial solvent containing a surfactant to
make it water rinseable, and SoyClear (the double distilled
industrial solvent, which could have no color bodies present,
as in coatings, and thus looked as clear as water). Other
applications included agricultural adjuvants They had record
sales and volume levels year after year. They even sold more
than AGP could make.
1996 Aug. (late)–AGP announced that it would build a
new $6 million plant to make soy methyl esters at Sergeant
Bluff, Iowa.
1996 Nov.–AGP’s new plant starts to make methyl

esters in Sergeant Bluff, Iowa. It had a capacity of 7
million gallons/year (40 million lb/year). Bill and Doug
were in charge of selling all of the methyl esters made by
this new plant worldwide. The new relationship between
AEP and AGP was different from the one Bill and Doug
had had with Procter & Gamble: (1) AEP was guaranteed
the lowest cost esters in the world, and the subsidiary had
an exclusive agreement with AGP to provide all the soy
methyl esters made in AGP’s new plant. AGP did not sell
SoyGold to anyone but their subsidiary AEP (run by Bill
and Doug; so AEP did not compete with AGP). (2) AEP
was selling a methyl ester product made by AGP to meet a
fuel speciﬁcation, whereas Procter & Gamble had to meet a
generic speciﬁcation for the oleochemical industry–and not
for fuel. Thus AGP’s SoyGold was a better product for use as
a fuel.
Unfortunately, during at least the ﬁrst three years, AGP’s
plant never produced more than about 20% of the level
it was designed to produce at due to design ﬂaws by the
engineering and construction company, which Doug thinks
was Crown Iron Works. Therefore AGP continued to order
methyl esters (although in somewhat smaller quantities) from
exactly the same suppliers it had ordered them from before
November 1996, when AGP also started making them. AEP
was able to sell more soy methyl esters than the AGP plant
was able to make. So occasionally, at these times, they would
go to outside suppliers such as Chemol, and when the ester
plant was shut down for maintenance and repair, or if they
needed the special clear double distilled, they went to other
suppliers. They did not distill at the AEP plant.
During harvest time, the Union Paciﬁc Railway was
almost always backed way up and in gridlock. At this time
of year AEP was often unable to get product from AGP’s
plant because they couldn’t get railcars; they were all used
for hauling soybean oil in and hauling methyl esters out. A
joke has it Union Paciﬁc’s vice president of logistics tried
to commit suicide. He had himself tied and gagged and laid
on the UP railroad track. He died of starvation. That just
how bad it really was. AEP did its best to ﬁll its orders from
product stored in tanks across the country.
2000 Nov. 1–AGP Chief Executive Ofﬁcer Jim Lindsay
retires. Joe Meyer, a Group Vice President, was put in charge
of AEP; then he retired about a year after Lindsay. The years
during which Bill and Doug worked under Jim Lindsay and
Joe Meyer were good ones. They won a sales award and a
plaque with a special dinner of recognition for achievement
and proﬁtability. But after Lindsay and Meyer retired,
everything changed–for the worse.
Lindsay was replaced as CEO by Marty Reagan; he
basically put John Campbell in charge of AEP and biodiesel.
The subsequent conﬂict that developed for Bill and Doug
was largely with John Campbell. Doug thinks the conﬂict
was mainly about power and money. He and Bill were in line
to be making bonuses of $500,000 a year. They had made
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substantial bonuses under Jim Lindsay but no where near six
ﬁgures–although they were certainly on track to.
2001–2003. More record volumes and record sales.
Then in 2002 there starts an insidious sabotage of AEP’s
proﬁtability by the new senior management at AGP. Bill and
Doug ﬁle a formal complaint, requesting that management
honor their written operating agreement.
2003 Oct.–Bill and Doug are ﬁred from AEP by AGP.
“They just closed the operation. This was a surprise to us
and a breach of our contract, which said that all management
functions would be discussed with all managers and owners.
In exchange for our 5% ownership (each), they offered us
the equivalent of $25,000 each, two-thirds of which was
vacation pay, severance, etc. They then said, ‘We know you
won’t like that, so you can sue us,’ and we did.
“AEP had more than $20 million in yearly sales. Our
forensic accountant told us that each of our 5% was worth
roughly $1-1.5 million. We had record proﬁts year after
year until AGP began thinking about shutting down AEP.
Then they made sure it began losing money; any controlling
interest can make a company lose money and net worth if
they want to. They began making six-ﬁgure contributions
from AEP to political action committees or lobbying groups,
and they increased the corporate overhead charges to AEP to
a level that worked its way up to $28,000 a month. AEP had
only 5 employees. That went on for more than two years,
until they announced that AEP had to be shut down because
it was not doing well ﬁnancially.
John Campbell, who was now generally charge of
AGP’s biodiesel operations threatened Bill and Doug by
saying that AGP had the power to make AEP have no proﬁts
and they would never get any bonuses. “After Jim Lindsay
retired, AGP did not value the fact that we were bring them
a steady stream of new customers.” “John Campbell told us
that the agreement that Jim Lindsay and Bill Lester signed
with us would make it possible for us to make more than the
CEO of AGP–and that’s not gonna happen.” The CEO of
AGP at the time was Marty Reagan. Doug believes that Jim
Lindsay, who was an honorable man, would have treated
them fairly. “Jim was a tough businessman and demanding,
but fair; people liked to work for and with him.”
The lawsuit took about 2 years and the initial agreement
contained a non-compete clause that lasted for 3 years after
termination. Doug and Bill were ﬁnally forced to settle. They
felt quite sure that if AGP had lost, they would have appealed
the case.
Doug is now in the commercial concrete business.
His company forms it, pours it, and ﬁnishes it. “You know
who wins in lawsuits: Accountants and lawyers. We did
not get enough out of it to make the lawsuit worth it–just a
token amount. We had hundreds of thousands of dollars in
legal and accounting fees. Do you know the deﬁnition of a
pioneer? Somebody laying face down on the trail with an
arrow stuck in his back. If AGP had done something rational

and fair, we would have accepted it and gone quietly away.”
Doug agrees with Bill Ayres that they did not get a good deal
from AGP for the biodiesel marketing company they had
built.
Today Doug, a pioneer in biodiesel in the USA, is
with a concrete company named Concrete, Masonry and
Restoration.
5365. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2007. Soybean checkoff salutes biodiesel:
success, optimistic about future. 18(7):9. Spring.
• Summary: “As spring ﬁeld work and crop planting nears its
end, the United Soybean Board (USB) and soybean checkoff
continue to encourage farmers to use soy biodiesel in their
tractors, vehicles and other diesel-powered equipment.
Biodiesel helps increase engine lubricity and provides other
diesel engine beneﬁts. With increased availability throughout
the United States, it offers a great alternative to petroleum.
“Since 1990, the soybean checkoff has been the major
supporter of biodiesel research and promotion. U.S. soybean
farmers had a vision to develop a renewable fuel made from
soybeans that could ease dependence on foreign oil, increase
engine performance and build a competitive new market for
their crop. U.S. soybean farmers collaborated to develop
and promote biodiesel use among each other and especially
among all diesel users. And as the industry recognizes
National Biodiesel Day–celebrated on March 18, in honor of
Rudolph Diesel’s birthday–soybean farmers will be thinking
of ways to enhance the current success of their product.
“’U.S. soybean farmers have enjoyed plenty of success
in our industry over the years, and biodiesel has to be one of
the most notable feathers in our cap,’ says USB Chairman
Eric Niemann, soybean farmer from Nortonville, Kan.
‘Farmers have been true champions regarding promotion
of biodiesel to fuel suppliers and diesel users across the
countryside. We helped form the National Biodiesel Board
(NBB), which continues to drive biodiesel research,
promotion and help pump this fast- growing renewable fuel
into the nation’s petroleum infrastructure.”
“From working with the Environmental Protection
Agency (EPA), the National Renewable Energy lab and the
Department of Energy on engine and health effects testing,
U.S. soybean farmers are building a quality assurance
program. It is with such programs that NBB and the soybean
checkoff continue to make strides regarding biodiesel
awareness, performance and quality.
“With NBB estimating over 225 million gallons of
biodiesel used in 2006, U.S. soybean farmers know that
there’s considerable future potential. Industry representatives
from across the soybean value chain joined together last fall
to create a coalition called Soy 2020. The effort assessed
possible scenarios regarding the future of the soybean
industry through the year 2020 and developed strategies to
address uncertainties. After evaluating scenarios, Soy 2020
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members noted that reducing dependence on foreign oil is
essential, and that biodiesel will remain a certainty through
2020.
“To promote the beneﬁts of biodiesel, USB has worked
with NBB and Qualiﬁed State Soybean Boards (QSSB)
to improve availability. This year’s campaign focuses on
biodiesel quality and performance. The campaign highlights
the recommendation of purchasing biodiesel from fuel
marketers that are certiﬁed under the BQ-9000 program.
BQ-9000 is a NBB quality control program and encourages
biodiesel manufacturers and marketers to participate.
Currently, 17 companies are accredited producers, which
represent about 40 percent of the biodiesel industry’s
capacity.
“Farmers and other general diesel users continue to
ask, ‘How will biodiesel perform in my engine, and what’s
the cost?’ Diesel engines require few or no modiﬁcations
when running on biodiesel blends. It can be easily blended
with petroleum diesel at any level. The renewable fuel also
lowers harmful emissions and decreases U.S. dependence
on foreign oil. Research also shows the industry will boost
local economies by producing over 39,000 jobs in the United
States by 2015. Plus, with a federal tax incentive in place,
biodiesel can be priced competitively with regular diesel.
“’As soybean farmers, we understand the importance
of promoting our product to fellow farmers and other diesel
users,’ says Niemann. ‘To keep ourselves competitive in the
future, we will have to continue to partner with NBB, QSSBs
and industry to increase demand for biodiesel. We know that
ﬁve of 10 soybean farmers use biodiesel. We won’t rest until
that number is 10 of 10.’”
A photo shows a man saluting, the tips of his ﬁngers
held to the front of his cap.
5366. Mescher, Kelly. 2007. National Biodiesel Board
conference outstanding success: fuel quality is paramount
in maintaining loyal customers, creating new ones. Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 18(7):16. Spring.
• Summary: “The annual National Biodiesel Conference was
held in early February in San Antonio, Texas. And attendance
was at an all-time high, says Ron Heck, director for the Iowa
Soybean Association (ISA) and farmer near Perry, Iowa.
“’In the four years since the ﬁrst conference, the interest
in biodiesel has soared,’ Heck says. ‘About 600 people
attended the ﬁrst conference, and it has grown exponentially
ever since.’
“Biodiesel has attracted support from Congress,
the president and a growing list of celebrities. But most
promising may be the number of investors in attendance
ready to turn their interests into action.
“’The increasing attendance has been from investors in
biodiesel,’ Heck continues. ‘Farmers were a very small part
of the crowd. It was very satisfying to see the interest from

all over the country, underscoring what a great new market
opportunity this has been.’
“And it’s a market ready to explode onto the
marketplace, Heck believes. However, fuel quality standards
are of the utmost importance in order to keep consumer
interest alive and running.
“’With all of this new interest and new customers, fuel
quality is extremely important,’ Heck continues. ‘If new
customers try some biodiesel that does not meet fuel quality
speciﬁcations, it will be hard to keep them as biodiesel
supporters. NBB [National Biodiesel Board] continually
focuses on fuel quality, stressing the importance to fuel
producers and distributors that meeting or exceeding the
ASTM [American Society for Testing and Materials]
standards is absolutely necessary to continue to expand our
growing market.’
“The annual conference is extremely important for a
variety of reasons, says Ed Ulch, director for both NBB
and ISA and farmer near Solon, Iowa. ‘The conference
is responsible for a number of things, including biodiesel
education, awareness, sharing ideas, creating opportunities
and solving problems, among others,’ Ulch says. ‘But the
conference, and NBB itself, creates a uniﬁed approach to the
challenges facing the industry.’
“Some of the challenges they are focused on include
public policies that support biodiesel at both a state and
federal level, biodiesel fuel quality, consumer conﬁdence,
user feedback, market development and original engine
manufacturers (OEM) support, just to name a few.
“Ulch expects to continue seeing a growing interest and
support for biodiesel.
“’We used three times the amount of biodiesel last
year as we did the year before,’ Ulch says. ‘The number of
exhibits at the NBB conference more than doubled that of
last year to over 300 this year. There were over 40 sessions
covering a variety of biodiesel subjects. Attendance was
3,859 people, up from about 2,400 last year. Participants
included government ofﬁces, scientists, academics, OEMs,
farmers and those in the front line of the industry.’
“For more information, visit www.biodiesel.org.”
A photo shows a hand holding a gas pump as it pumps
biodiesel blend into a white vehicle.
5367. United Soybean Board; Iowa Soybean Association;
Illinois Soybean Association; National Biodiesel Board.
2007. Do something nice for your engine. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
18(7):Inside front cover. Spring.
• Summary: “Hard-working diesel engines deserve a little
pampering. So treat yours to soy biodiesel. For about the
same price you’re paying now, a 2 percent blend, called B2,
can signiﬁcantly reduce engine wear without sacriﬁcing
horsepower, torque or fuel consumption.
“Show your engine a little appreciation. Find out more
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at biodiesel.org, and visit BQ-9000.org for a list of certiﬁed
suppliers.”
A photo, ﬁlling about 80% of the page, shows a diesel
engine in an old-fashioned bathtub in front of a farmhouse
window.
5368. Gonzenbach, Adrian. 2007. Re: Adolph Messmer and
soybean glue. Letter (e-mail) to William Shurtleff at Soyinfo
Center, June 13. 2 p. [2 ref]
• Summary: Adrian is doing research for a monograph on
Adolph Messmer, who developed the “Certus Cold Glue,” a
powdered casein glue in America from about 1916 on after
a patent of Jan Lagutt von Ostheim, Basel, Switzerland,
who had himself developed this glue in general in the year
1914. Adrian would like to know about the date and the
circumstances of the patent of Otis Johnson on soybean glue
in the year 1923. She is not really interested in this patent
itself, but would like to know if within the patent there are
documents or references to documents, for example, such
as a formula and/or correspondence with or of Adolph
Messmer.
In 1921 Adolph Messmer founded a company in San
Francisco, which produced a powdered casein cold glue in
combination with soybean glue, which was also a waterproof
glue. It was the “Hercules Glue Company” which produced
the “Hercules Waterproof Glue.” Adrian thinks this was the
ﬁrst time that a soybean glue had been made in the United
States, because there existed no patent until 1923. In a letter
in March 1923, Messmer wrote that he had been betrayed
by his partners. I think he was very disappointed that he
couldn’t get a patent on soybean glue himself.
Adrian then attaches two letters, the ﬁrst of Messmer’s
daughter Emma Huber–Messmer, Basel, Switzerland and the
second of Henry L. Prestholdt, the founder of “Certus Glue
Manufacturing Company” and later “Monite Waterproof
Glue Company” in Minneapolis, Minnesota.
“During the time we lived in Detroit, Michigan (1918–
1920), my father owned a farm about forty miles from
town, where he grew a ﬁeld of soyabeans. With these he
experimented in his home laboratory to ﬁnd a new basis for
a glue formula. He thereby developed a new ash-test method.
In 1921 my father founded another glue manufacturing ﬁrm
in San Francisco. He was faithfully assisted by a friend,
Jack (Jacob) Leuzinger, who is as far as I know still living.
His address is 91-70 Starr Road, Windsor, California. He
stayed and worked for the Herk(c)ules Glue Co., long after
my father had returned to Switzerland.” (An account of the
bringing of the “Certus Cold Glue” to the United States of
America, by Adolph Messmer, as it stands in the memory of
his oldest daughter) (Emma Huber-Messmer from September
1966, HS 1198:65/13, ETH Archives, Zurich, Switzerland).
“The preliminary work was done by the abovementioned Swiss chemist (Jan Lagutt von Ostheim). Several
years subsequent to 1917 this information was supplied by

another Swiss by the name of Messmer, who was in our
employ, to a party in San Francisco by the name of (Otis)
Johnson. This man, Johnson, secured a US patent on the
use of soya in the making of adhesives and this patent was
assigned, sold and transferred to I.F. Laucks of Seattle”
[Washington] (Letter of H L. Prestholdt from April 29, 1964
to Max Steinhaus, HS 1200:331/1, ETH Archives, Zurich,
Switzerland).
Adrian then asks: Do you know more about Adolph
Messmer, Jacob Leuzinger and Otis Johnson in combination
with soybean glue?
Thank you very much for your endeavours and your
answer in advance! e-mail: a.gonzenbach@freesurf.ch.
Address: Starenstr. 41 CH–4059 Basel, Switzerland Tel.
Phone: 0041/61/361 17 70. Fax. 0041/61/361 17 78.
5369. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota). 2007. Project
summaries: AURI Center for Producer-Owned Energy
Projects, 2004-2006. 16(2):3-4. April/June.
• Summary: Under the ﬁrst heading, “Biodiesel,” are four
completed projects. For example:
“Towboats on biodiesel
“Test biodiesel blends of 20 to 50 percent in slow-rpm
towboat diesel engines
“Opportunity and idea:
“Environmentally-friendly fuels needed for river boats.
“Fuel Mississippi River towboats with biodegradable
biodiesel.
“Partners:
“Minnesota Soybean Growers and Soybean Research &
Promotion Council
“Center for Diesel Research
“Biotransportation
“Outcome:
“Biodiesel blends can be used successfully with minor
modiﬁcations in engines and fuel systems.
“Fuel efﬁciency and emissions tests will be done in
2007.”
5370. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota). 2007. Biodiesel green
power. 16(2):7. April/June.
• Summary: “In Minnesota, by using a 2-percent biodiesel
blend, we can annually:
“Reduce poisonous carbon monoxide emission by more
than 800,000 pounds.
“Reduce ozone-forming hydrocarbon emissions by
almost 91,000 pounds.
“Reduce hazardous diesel particulate emissions by
almost 70,000 pounds.
“Reduce acid-rain-causing sulfur dioxide emissions by
more than 70,000 pounds.
“Reduce harmful and cancerous polycyclic organic
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matter impacts to streams, wildlife and humans by more than
80 percent.
“Extend the fossil diesel supply almost four-fold for
every gallon of petrodiesel replaced.
“Create demand for more than 15 million gallons of
biodiesel.
“Use oil from more than 11 million bushels of soybeans.
“Add 1.7 to 4.2 cents to the value of a bushel of beans.
“Increase the state’s gross farm income by $4 to $11
million, and decrease federal soybean loan payments.
“Source: Minnesota Soybean web site: mnsoybean.org”
5371. Green, Cindy, 2007. Biodiesel unplugged: Researchers
ﬁnd it wasn’t just soydiesel clogging fuel ﬁlters in late
2005. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota) 16(2):6-7. April/June.
• Summary: “Don’t blame it all on biodiesel.
“In the fall 2005, soon after a Minnesota mandate kicked
in requiring a 2-percent biodiesel blend, truckers and bus
drivers started complaining that the soy-based diesel was
clogging fuel ﬁlters. Just before Christmas, the state lifted
the mandate for 21 days, then extended the waiver another
30 days until the fuel-plugging problems could be solved.
“’Quality issues were taken seriously and addressed by
Minnesota biodiesel producers,’ says Rose Patzer, AURI
associate scientist. Clogged-ﬁlter complaints subsided after
producers made sure all biodiesel going on the market met
quality standards, and the 2-percent mandate went back into
effect.
“But was biodiesel the problem? ‘In some cases, yes,
but many other things contributed,’ Patzer says. ‘We haven’t
seen many issues with Minnesota’s biodiesel this season.
And most of those were relating to higher blends or biodiesel
that was produced from other states.’
“AURI just released ﬁndings of its two-year study of
blended-fuel ﬁlter plugging. While results are not conclusive,
it’s likely that storage issues, water contamination, microbes
and other secondary causes are as much to blame as fuel
quality.
“Perfect storm: Filter clogging in late 2005 was caused
by several converging circumstances. ‘It was a perfect
storm–a coming together of bad events’ Patzer says. The
temperatures dropped to around zero degrees, which can
cause gelling in high-percentage biodiesel blends. ‘Last year
people were regularly using blends above the recommended
levels. They are taking destiny into their own hands when
they go higher than B20.’
“Hurricane Katrina exacerbated the problems.
‘Terminals ran out of fuel. When a tank is emptied, sediment
settles at the bottom,’ for microbes to feed on.
“But most of the contamination was water in fuel
storage tanks. ‘Diesel will always be on top of the water, but
if there are bugs, the interface between the fuel and water is
where they’ll survive,’ Patzer says. She explains that in both

biodiesel and petrodiesel, if a thin grey line is present in the
fuel tank, that indicates live microbes are present. ‘If the line
is black, generally they’re dead.’
“’We want to isolate and identify the microbes, then
take those cultures and put them in biodiesel and see what
damage they do.’
“Too clean: ‘From my perspective, I don’t think we’ll
ever resolve (the plugging issue) because we don’t have all
the pieces–but through characterizing, we can come to some
conclusions.’
“Acting like a cleaning agent, biodiesel may remove
sludge and varnish-like deposits in tanks and components,
which can plug fuel ﬁlters. Chemicals will kill the bacteria
but water needs to be pumped out ﬁrst, and emptying and
cleaning tanks can be expensive.
“A 2004 U.S. Department of Energy biodiesel handling
report says that using blends with 20-percent biodiesel or
less minimizes problems with tank sediments, although ﬁlter
plugging may be an issue in the initial weeks of B20 use. The
DOE recommends always storing blends above 20 percent in
clean, dry tanks as is recommended for conventional diesel.
“High glycerin concentrations in biodiesel can also
cause a wax coating on fuel ﬁlters. But if fuel is stored below
ground where it’s better insulated and warmer than aboveground storage, there may be fewer problems with glycerin.
“Soy sterol glucosides are another contaminate
and usually eliminated during soybean oil or biodiesel
production, but it can remain in up to 3 percent of the fuel.
‘We need to ﬁgure out how to make sure it’s eliminated,’
Patzer says.
“Inconclusive tests: When Minnesota truckers started
having problems with clogged ﬁlters in October 2005,
some were advised to send their ﬁlters to AURI’s oils lab in
Marshall for testing.
“’One of the problems was, we were never able to obtain
an actual diesel sample,’ Patzer says, so the oils lab didn’t
know if the trucker had used B2, B5, B20, 100-percent
biodiesel or regular diesel when the gelling occurred. ‘We
only had part of the picture.’
“Biodiesel may not even have been a factor. Lowersulfur petrodiesels now on the market could be prone to
contamination, as sulfur has an anti-microbial effect
“’When there is a (fuel) quality issue, then we have an
obvious answer–through chemical analysis. When it isn’t a
quality issue–it could be water in the bottom of a tank where
there could be microbial activity.’
“’There is no one answer–and no one cure-all,’ Patzer
says. ‘There are many problems, many different issues.’”
A photo shows two female researchers at AURI
examining a clogged ﬁlter, one of many sent to AURI by
truckers in late 2005.
5372. Green, Cindy. 2007. The beauty of biodiesel. Ag
Innovation News (AURI–Agricultural Utilization Research
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Inst., Waseca, Minnesota) 16(2):7. April/June.
• Summary: “Biodiesel is nontoxic, biodegradable and
reduces emissions of carbon monoxide, hydrocarbons and
particulates. Unlike other alternative fuels, it can be used in
unmodiﬁed engines, even in its pure form.
“Biodiesel can be made from almost any oilseed crop,
animal fat or restaurant waste grease. It is produced primarily
from soybean oil in the United States and rapeseed in
Europe.
“The fuel is produced by plant or animal oil
transesteriﬁcation: oil is combined with alcohol to produce
the chemical compounds esters and glycerin. Esters are used
for biodiesel and glycerin is the coproduct used in dozens of
products such as soaps and cosmetics.
“The cost is slightly higher than regular diesel, but the
federal government offers a rebate to companies blending
biodiesel, making it competitive with petrodiesel
“In fuel blends with 20-percent biodiesel or lower, it
performs as well as conventional diesel. ‘This product looks
like, stores like, pumps like, and burns like diesel fuel. It
requires no modiﬁcations in our fueling infrastructure, no
extensive training for driver or mechanics, and no major
modiﬁcations to the vehicle,’ writes Denny Coughlin,
Minneapolis Public Schools bus ﬂeet manager, in the
February 2006 issue of School Transportation News.
“’The fuel tank, lines, ﬁlters and injectors will generally
accept lower levels of biodiesel mixtures with no noticeable
changes.’
“Minnesota is one of several states that has adopted
American Society of Testing and Materials biodiesel quality
standards. The National Biodiesel Board also offers a ‘seal of
approval’ stamp for biodiesel marketing.
“While most highway vehicles use 2- to 20-percent
biodiesel blends, pure 100-percent biodiesel is used in
environmentally sensitive areas such as wetlands and
national parks because it is nontoxic and biodegrades as fast
as sugar. It’s also used in enclosed areas such as warehouses
and mines because its ﬂash point is nearly twice as high
as petrodiesel–300 degrees F–making it safer to store and
handle.”
5373. McKee, David. 2007. Focus on Paraguay: Soy
complex accounts for 10% of nation’s gross domestic
product and the biggest share of its exports. World Grain
25(6):32, 34-36. June.
• Summary: Paraguay is a land-locked nation between Brazil
and Argentina; it is relatively poor, lightly populated, and
pastoral. The expansion in soybean acreage during the past
10 years has been rapid and is still accelerating. In 2007 the
country planted 2.4 million hectares of soybeans.
ADM, Bunge, Cargill and Louis Dreyfus each has
a major presence in the country, but Cargill is the most
important. “Relying on its own network of 40 country
elevators and port facilities, the Paraguayan subsidiary

Cargill Agropecuaria S.A. originates 1.3 million tonnes of
soybeans and grain per year.” Although Cargill crushes 65%
of the soybeans it originates, most of the beans are exported
on barges down the Ria de la Plata to Uruguay, Argentina, or
Brazil for “transshipping in ocean vessels.”
A bar chart shows Paraguay’s soy complex exports (in
1,000 metric tons) from 2000-01 to 2006-07. Soybeans are
by far the biggest item exported, followed by soybean meal
and soybean oil. Address: Grain industry consultant.
5374. Lester, Bill. 2007. More on AGP and soy biodiesel
(Interview). SoyaScan Notes. July 8. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: When Bill Lester retired from AGP on 1 June
1993, John Campbell took Bill’s place as vice president
of government relations. John was hired by AGP in late
1991, speciﬁcally to take Bill’s place when Bill retired. He
worked with Bill for over a year, learning the job he would
step into. When AGP hired John Campbell, he was deputy
undersecretary of agriculture at USDA in Clayton Yeutter’s
administration. “He was a high-powered young man when
we took him on board.”
Actually John assumed only part of Bill’s
responsibilities. John’s titled was “Assistant Vice President
for Corporate Relations.” It took three men to do the work
that Bill had been doing. Address: Omaha, Nebraska.
5375. Associated Press (AP). 2007. Ford to use soybeanbased foam in Mustang seats. Los Angeles Times. July 13. p.
C2.
• Summary: Most automakers use petroleum-based foam,
with 30 pounds (on average) going into each vehicle. Ford’s
foam will be 40% soy oil based and 60% petroleum based.
Note 1. An article in the Oct. 2007 issue of Iowa
Soybean Review (p. 10-11) states that “soy-based
polyurethane foam will be used in seating applications for
the 2008 Ford Mustang. Ford’s breakthrough follows seven
years of work by the auto company’s team of researchers
in the biomaterials department.” “The move by Ford to
replace petroleum in auto interiors with soybean oil is
revolutionary.” The soy-based ﬂexible foam uses a 5% soybased polyol. Starting in Jan. 2004, the soybean checkoff
started to pay soybean checkoff funds to the Ford Motor Co.
to help fund research and development of soy foam in auto
seats. The contract expired in March 2007.
Note 2. These articles fail to answer two key questions.
(1) How many pounds of soybean oil will be used in a
typical 2008 Ford Mustang? (2) How much checkoff money
did the United Soybean Board pay to Ford to assist their
research and development of this foam?
5376. Seedling (Quarterly Newsletter of Genetic Resources
Action International, Barcelona, Spain). 2007. Soya nexus in
South America. July. p. 51-53. [24 footnotes]
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• Summary: “Biodiesel made from soya oil is the latest
chapter in the conquest of South America by soya, a crop that
enshrines a new form of agricultural exploitation in which
the giant agro-industrial corporations play a dominant role.”
5377. CPM; Crown Iron Works. 2007. CPM acquires Crown
Iron Works (News release). Waterloo, Iowa. 1 p. Aug. 16.
• Summary: “Waterloo, Iowa–CPM, the world’s leading
supplier of process equipment and technology for the animal
feed, oilseed, biofuels and human food processing industries,
announces the acquisition of Crown Iron Works based in
Minneapolis, Minnesota.
“Crown Iron Works is the global leader in thermal,
mechanical and Chemical process equipment for the oilseed
extraction, edible oil reﬁning, oleochemical and biodiesel
industries. CPM’s Roskamp Champion is the global leader in
oilseed cracking, ﬂaking, and meal processing equipment for
the oilseed industry.”
“’Crown and CPM have a long history of collaboration
on customer projects to deliver the most efﬁcient and
productive systems in the oilseed industry,’ said Cliff
Anderson, Crown Iron Works president. ‘The marriage of
these two companies will be a great beneﬁt to our customers
and employees as we strive to continue our legacy of
providing superior process solutions.”
“The transaction includes Europa Crown Limited based
in Hull, England, and the majority joint venture interest in
Crown Friendship Engineering Company based in Wuhan,
China. Crown Iron Works will continue operations at its
current locations.”
“CPM has more than 750 employees with production
facilities in the Americas, Europe and Asia. For more
information visit www.cmproskamp.com or www.crowniron.
com.”
5378. Robinson, Elton. 2007. High soybean prices take a bite
out of biodiesel. Western Farm Press 29(19): Aug. 18.
• Summary: The price of soybean oil is currently much too
high, due to a lot of speculation. It should be selling for
about 25 cents a pound.
Instead. with soybean futures at about $8.50 a bushel,
soybean oil futures on the Chicago Board of Trade had
risen to almost 40 cents a pound by July 18. “It takes 7.5
pounds of soybean oil to make a pound of biodiesel. Forty
cents a pound times 7.5 equals $3 per gallon invested in the
oil itself.” This is before the oil is further processed. That
is a very expensive starting point if you’re going to make
biodiesel. If soybean oil prices rise too high, biodiesel plants
have three choices: they can either shut down, slow down, or
use some other less expensive type of animal or vegetable fat
as a feedstock.
5379. Biofuels for transport: Global potential and
implications for sustainable energy and agriculture. 2007.

London and Sterling, Virginia: Earthscan. xxviii + 452 p.
Index. 24 cm. [100+* ref]
• Summary: This hefty book received excellent reviews
from Amory B. Lovins (Chairman and Chief Scientist,
Rocky Mountain Institute), Vinod Khosla, and Julia MartonLefevre (Director General, IUCN [World Conservation
Union / International Union for the Conservation of Nature
and Natural Resources; founded Oct. 1948 in France, now
located near Gland, Switzerland]).
Contents: List of ﬁgures, tables and boxes.
Acknowledgements. Preface. Executive summary. Note to
readers. List of acronyms and abbreviations.
Part I: Status and global trends. 1. Current status of the
biofuels industry and markets. 2. Liquid biofuels: A primer.
3. First-generation feedstocks (incl. oilseed crops).
Part II: New technologies, crops and products. 4. Nextgeneration feedstocks. 5. New technologies for converting
biomass into liquid fuels. 6. Long-term biofuel production
potentials.
Part III: Key economic and social issues. 7. Economic
and energy security. 8. Implications for agriculture and rural
development. 9. International trade in biofuels.
Part IV: Key environmental issues. 10. Energy balances
of current and future biofuels. 11. Effects on greenhouse gas
emissions and climate stability. 12. Environmental impacts
of feedstock production. 13. Environmental impacts of
processing, transport and use.
Part V: Market introduction and technology strategies.
14. Infrastructure requirements. 15. Vehicle and engine
requirements. 16. Transfer of technology and expertise.
Part VI: The policy framework. 17. Biofuels policy
around the world. 18. Standards and certiﬁcation schemes.
Part VII: Recommendations. 19. Recommendations for
decision makers.
Part VIII: Country studies. 20. Biofuels for
transportation in China. 21. Biofuels for transportation
in India. 22. Biofuels for transportation in Tanzania. 23.
Biofuels for transportation in Brazil. 24. Biofuels for
transportation in Germany.
Appendixes:
1. Per Capita Consumption of Gasoline and Diesel,
2002.
2. World Producers of Petroleum and Biofuels.
3. Biofuels as a Percentage of Gasoline and Diesel
Consumption.
4. Block Diagram of Ethanol + F-T Fuels + GTCC
5. Overview of Key Elements and Correlations
Determining Bioenergy Potential
6. Flow Chart of Bioenergy System Compared with
Fossil Reference Energy System
7. Selected Standards and Certiﬁcation Schemes
Relevant to Biofuel Production and Trade.
Glossary of terms. Notes.
List of 24 Figures.
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List of 41 Tables.
List of 7 boxes.
5380. Charles, Sean. 2007. Soybean demand continues to
drive production (Document part). In: Linda Starke, ed.
2007. Vital Signs 2007-2008: The Trends that are Shaping
Our Future. New York, NY: W.W. Norton & Co. 166 p. 166
p. See p. 22-23; 13, 24, 40. [28 ref]
• Summary: Figures show: (1) Graph of world soybean
production, 1961-2005. It has risen steadily and continues
to accelerate. In 2005 world soybean production reached a
record 214 million tons.
(2) Pie chart of soybean production: Top seven
countries, 2005 (in million tons): 1. United States 83.4. 2.
Brazil 53.1. 3. Argentina 38.3. 4. China 16.8. 5. India 6.3. 6.
Paraguay 3.5. 7. Canada 3.2. Note that the top 4 countries
accounted for 90% of world production. Over the past 25
years, U.S. market dominance has eroded, as Brazil and
Argentina have risen. “The United States produced 60% of
the world’s soybeans in 1980 but only 35% in 2005.
(3) Graph of world soybean harvested area, 1961-2005.
It has risen steadily and is accelerating.
A table shows “World soybean production 1961-2005”
(million tons). It grew from 27 in 1961 to 59 in 1973, to 101
in 1985, to 160 in 1998, to 2005 in 2004 and 214 in 2005.
The declining role of the USA as an “exporter can
be traced to increased competition from South American
producers, growing domestic competition with corn, the
production of biodiesel, and the resistance in some markets
to genetically modiﬁed (GM) soybeans.”
A major source of information is FAO’s FAOSTAT
Statistical Database, at faostat.fao.org. Address: Worldwatch
Inst., 1776 Massachusetts Ave., N.W., Washington, DC
20077-6628.
5381. Lyddon, Chris. 2007. Industrial uses for grain:
Polylactic acid derived from corn has helped expand the
market for plastics, lubricants and other products. World
Grain 25(8):36-37, 40, 42-43. Aug.
• Summary: Industry is taking the lead in making renewable,
environmentally friendly, bio-based products. Wal-Mart, the
U.S. retail giant, has switched to using corn-based clamshell
plastic containers, made of polylactic acid (PLA), for
storing fresh produce–instead PVC. Dupont Tate & Lyle Bio
Products, LLC, an equally owned joint venture of those two
huge companies, recently constructed a facility in Loudon,
Tennessee, that produces its Bio-PDO product made from
corn sugar.
A photo shows Richard Larock, a chemistry professor
at Iowa State University (Ames), holding up plastics that he
has developed from corn and soybean oils, that will be used
to build hog feeders. Polyurethane plastics are an exciting
new area for using soy. With the world price of petroleum so
high, the main advantage of soy-based plastics is now their

price. Of course, soy plastics are nothing new. Henry Ford
was making auto parts from soy in 1933. Address: European
editor.
5382. Pinto, Rodrigo G.; Hunt, Suzanne C. 2007. Biofuel
ﬂows surge (Document part). In: Linda Starke, ed. 2007.
Vital Signs 2007-2008: The Trends that are Shaping Our
Future. New York, NY: W.W. Norton & Co. 166 p. 166 p.
See p. 40-41. [28 ref]
• Summary: Figures (graphs) show: (1) World biofuel
production, 1975-2006. It has risen dramatically since the
year 2000 (when it was about 18 million liters), to about
44.3 million liters in 2006, when 86.2% of the total was
ethanol and the remaining 13.8% was biodiesel. (2) Ethanol
production, United States and Brazil, 1975-2006. Brazil has
long been the larger producer, but was passed by the USA in
2005. (3) Biodiesel production, top four nations, 2002-06.
Germany has been by far the leader for these ﬁve years. In
2006, Germany was followed by: USA (#2), France (#3),
Italy (#4).
A table shows “World ethanol production 1975-2006,
and biodiesel production 1991-2006.” Biodiesel production
grew from 11 million liters in 1991, to 143 million liters in
1993, to 1,063 million liters in 2001, to 6,153 million liters
in 2006 (preliminary; up 80% over 2005).
The growth of world biodiesel production was propelled
by especially rapid production increases in Malaysia, China,
Colombia, Brazil, the Philippines, and the United States.
“The main forces driving this expansion include high
[petroleum] oil prices, the use of ethanol in place of toxic
fuel additives such as MTBE and lead, mounting concerns
about climate change, and a growing array of government
mandates and incentives that have strong support from the
agricultural sector.”
Notes: There are 1,136 liters of biodiesel in a ton; a liter
of biodiesel contains roughly 87 percent as much energy as a
liter of diesel.
E.O. Licht’s World Ethanol and Biofuels Report is
often cited as a good source of information on the global
picture. Most biodiesel in the USA is made from soybean
oil. The National Biodiesel Board is a trade association
for the U.S. biodiesel industry, which works to promote
policies, regulations, research and development that will
lead to the increased production and use of biodiesel. Its
counterpart for ethanol is the Renewable Fuels Association.
Address: Worldwatch Inst., 1776 Massachusetts Ave., N.W.,
Washington, DC 20077-6628.
5383. Stalcup, Larry. 2007. Willie’s star quality rubs off on
biodiesel: BioWillie is part of Willie’s Place, a traveler’s
oasis in Central Texas built by the Red-Headed Stranger.
Corn and Soybean Digest. Aug. p. 16-17.
• Summary: Willie Nelson has long been an advocate for
farmers, and now for fuel producers. He uses a different
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approach in promoting biodiesel to America’s truckers and
others. He uses this clean-burning “vegetable fuel” in his
wife’s car, his car, and his tour buses when he’s on the road.
Willie’s “belief in biodiesel and biofuels in general led
to the growth of Willie’s Place, a truck stop/entertainment
center–equipped with a biodiesel plant–in central Texas at
Carl’s Corner. The location was established in the late 1970s
when Willie’s buddy, Carl Cornelius, bought the land...”
Color photos show: (1) Willie Nelson smiling. (2) The
Whiskey River Saloon, part of the entertainment complex at
Willie’s Place at Carl’s Corner, Texas.
5384. Starke, Linda. ed. 2007. Vital signs 2007-2008: The
trends that are shaping our future. New York, NY: W.W.
Norton & Co. 166 p. Illust. 24 cm. [28 ref]
• Summary: Covers 44 global trends that are shaping our
future, with a brief analysis of each, plus charts and graphs to
provide a visual comparison over time.
Contents: Acknowledgments. Preface, by Christopher
Flavin, president.
Part I: Key indicators. Food and agriculture trends:
Grain production falls and prices surge. Soybean demand
continues to drive production. Meat output and consumption
grow. Seafood increasingly popular and scarce. Irrigated area
stays stable. Energy and environment. Social and economic
trends. Transport and communication trends. Conﬂict and
peace trends.
Part II: Special features: Food and agriculture features:
Agribusinesses consolidate power. Egg production doubles
since 1990. Avian ﬂu spreads. Environment features: Climate
change affects biodiversity. Threats to species accelerate.
Invasive species drive biodiversity loss. Ocean pollution
worsens and spreads. Bottled water consumption jumps.
Sustainable communities become more popular. Social and
economic features. Notes. The Vital Signs Series.
“The earth is not dying, it is being killed, and the people
killing it have names and addresses,” said Utah Phillips, an
American labor organizer and folk singer born in 1935 (p. 9).
“Modern diets also aggravated our impact [on the
environment]: raising the livestock needed to produce the
276 million tons of meat consumed in 2006 was responsible
for almost a ﬁfth of greenhouse gas emissions” (p. 9).
“Each year the signs of an unraveling global
environment become a little clearer.” Atmospheric levels of
carbon dioxide, now about 382 parts per million, about 35%
higher than just before the industrial revolution (p. 9).
An important new element in global sustainability crisis
is now emerging. “Global energy and food markets have
collided over the past year,...” This will put “unprecedented
stress on Earth’s land and water resources” and “will present
difﬁcult choices for policymakers for a long time to come”
(p. 13). Note that in the USA, the two main crops affected
are corn (for ethanol fuel) and soybeans (for biodiesel fuel).
Address: Worldwatch Inst., 1776 Massachusetts Ave., N.W.,

Washington, DC 20077-6628.
5385. Feedstuffs. 2007. CPM acquires Crown Iron Works.
79(36):15. Sept. 3. *
• Summary: Crown is based in Minneapolis, Minnesota. The
acquisition brings CPM into the biodiesel and alternative
fuels arena. CPM is owned by private equity group Gilbert
Global. The acquisition doubles the size of CPM.
5386. Bennet, Jen. comp. 2007. Largest biodiesel plant
opens. Corn and Soybean Digest. Sept. p. 22.
• Summary: “The biodiesel industry has come of age
with the opening of Imperium Renewables’ 100-milliongallon-per-year (mgy) biodiesel facility. The Grays Harbor,
Washington, plant will meet or exceed ASTM standards, the
ﬁrm says.
“The facility can create biodiesel from numerous
different feedstocks even simultaneously. The plant’s
location offers strategic connections to rail, road and water
transportation.
“More than 250 million gallons of biodiesel were
consumed in the U.S. in 2006, up from 75 million in 2005.”
5387. Bennet, Jen. comp. 2007. Minnesota mandates B20
biodiesel. Corn and Soybean Digest. Sept. p. 22.
• Summary: “Minnesota hopes to boost the level of biodiesel
sold there from 2% today to 20% by 2015. Governor Tim
Pawlenty will bring this ‘B2 to B20’ plan to the legislature
during the regular 2008 legislative session.
“’Minnesota has led the nation in unleashing a
renewable energy revolution,’ Governor Pawlenty said. ‘It’s
time for us to continue to blaze the trail to a cleaner, more
secure energy future.’ Minnesota originally mandated 2%
biodiesel in 2005.”
5388. Morrison, Liz. 2007. Meet your next tank of gas:
camelina to sorghum–a look at new energy crops. Corn and
Soybean Digest. Sept. p. 13-14.
• Summary: “Someday your car might run on grassoline.
Grasses are among the most promising new energy crops.”
Details are given on sorghum, miscanthus, switchgrass,
camelina, and corn stover (the leaves, stalks, and cobs left
over after the grain has been harvested).
5389. Dorff, Erik. 2007. The soybean, agriculture’s jackof-all-trades, is gaining ground across Canada (Web
article). http://www.statcan.gc.ca/ pub/ 96-325-x/ 2007000/
article/10369-eng.pdf. 14 p. Oct. 26. Printed 28 Jan. 2010. [7
ref]
• Summary: An outstanding overview and description of the
current status of soybeans in Canada.
Contents: Introduction. Development of the soybean
sector in Canada. Growth in soybean area across the country.
The soybean–an international super-crop. Soybean dollars
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make sense to farmers. One crop, many uses. Food for
human consumption. Animal feed. Industrial products.
Soybean not a “has-bean” crop in Canada. The gift of the
bean (a brief early history of the soybean in the USA and
Canada).
Figures: (1) Gains in soybean area reﬂect crop
development efforts (1951-2006; 000 hectares). (2) One
crop many uses. Diagram showing uses as: Food for human
consumption, animal feed, industrial products. (3) Bred in
Canada: soybeans of prominence. AC Proteus, Toki (for
tofu), Nattawa (for natto), Maple Arrow (expanded soybean
range out of southern Ontario), Maple Presto (the fastest
maturing soybean). (4) Traditional soy foods: a brief guide
(with a description of each). Edamame, miso, natto, soy
sauce, soy milk, tempeh, tofu.
Tables: (1) Census of agriculture tracks growth in
soybean area. Gives the area planted in Canada, Prince
Edward Island, Nova Scotia, New Brunswick, Quebec,
Ontario, Manitoba, Saskatchewan, and Alberta in the census
years of 1976, 1981, 1986, 1991, 1996, 2001, and 2006.
Soybeans were planted in each of these provinces in the three
most recent census years. (2) Top 10 soybean producing
nations (Average 2000 to 2005): After the USA, Brazil, and
Argentina, China is 4th, India 5th, Paraguay 6th, Canada
7th, Bolivia 8th, Indonesia 9th. and Italy 10th. (3) Average
soybean composition. Columns: Characteristic, oil, feed and
meal beans, soy milk / tofu soybeans. For the latter: 100
seeds should weigh more than 20 gm. Colour very light with
clear hilum, oil content 17-19%, protein content 44-47%,
soluble sugar content 11-13%, insoluble sugar content 2125%, minerals 5%. (4) Nutritional comparisons: Tofu and
soy milk with ground beef and cow’s milk.
Maps: (1) Soybeans in Canada (3 maps on one page).
Map A shows that quite a bit of Quebec’s soybean acreage
lies south of the Saint Lawrence River, in the region named
“Southern Quebec” (which includes the Eastern Townships
at its southernmost area–its south-western end).
“Until the mid-1970s, soybeans were restricted by
climate primarily to southern Ontario. Intensive breeding
programs have since opened up more widespread growing
possibilities across Canada for this incredibly versatile crop:
The 1.2 million hectares of soybeans reported on the Census
of Agriculture in 2006 marked a near eightfold increase
in area since 1976, the year the ground-breaking varieties
that perform well in Canada’s shorter growing season were
introduced” (p. 1).
“For years, soybeans were being grown in Canada but
it wasn’t until the Second World War that Statistics Canada
began to collect data showing the signiﬁcance of the soybean
crop, with 4,400 hectares being reported in 1941. In fact,
one year later the area had jumped nearly fourfold, to 17,000
hectares. In 1943 a program aimed at actively breeding
soybeans suitable for southern Ontario was initiated.
“During the Second World War, North American

manufacturers used oil from soybeans not only as a food
but also to produce a wide number of industrial products
including glycerine for the manufacture of nitroglycerine
used for explosives and ammunition.
“By 1951, 62,967 hectares had been planted with
soybeans (Figure 1), but they were still mostly conﬁned to
southern Ontario, the region with the longest and warmest
growing season in Canada” (p. 2).
“It wasn’t until varieties with earlier maturity and
improved tolerance of cooler climates were successfully
developed–the ‘Maple’ series of soybean cultivars–that
signiﬁcant soybean production was pushed beyond southern
Ontario. The 1976 release of the Maple Arrow variety in
particular is credited with expanding the range of soybean
production into eastern Ontario (Table 1).”
The “growth between 2001 and 2006 was particularly
notable in the Prairie provinces, with Manitoba’s soybean
area increasing sevenfold to over 141,869 hectares and
its more western neighbours, Saskatchewan and Alberta,
beginning to actively pursue soybean production. These
gains in area were the payoff from research aimed at ﬁnding
and breeding soybean varieties suited to the Prairies as well
as from crop promotion and market development” (p. 5).
“In the 2006 calendar year, farm cash receipts from
soybeans amounted to $680 million in Canada, making
it the ﬁfth most valuable ﬁeld crop, trailing canola ($2.5
billion), wheat ($1.8 billion excluding durum), potatoes
($899 million) and corn ($753 million). In Ontario, where it
was also the most planted crop, it was the top crop in terms
of farm cash receipts, at $547 million, eclipsing the receipts
from corn ($449 million) and wheat ($275 million)” (p. 6).
“International trade contributed to the value of soybean
receipts. Preliminary ﬁgures place soybean exports at over
40% (1.5 million tonnes) of the soybeans grown in Canada in
the 2006 crop year (3.5 million tonnes).
“Of the four top buyers in 2006, Japan led the list,
importing $138 million in Canadian soybeans, followed by
Malaysia ($52 million), the Netherlands ($49 million) and
Iran ($43 million). At the same time, Canada imported about
302,000 tonnes of soybeans valued at approximately $81
million, 99% of which came from the United States” (p. 7).
Address: Statistics Canada.
5390. Archer Daniels Midland Co. 2007. Annual report:
Growing opportunity. P.O. Box 1470, Decatur, IL 62525. 6 +
84 p. Oct. 28 cm.
• Summary: Net sales and other operating income for 2007
(year ended June 30) were $44,018 million, up 20.3% from
2006. Net earnings for 2007 were $2,162 million, up 64.8%
from 2006, and the company’s third consecutive year of
record earnings. Earnings per share have risen each year,
from about $0.60 in 2003 to $3.30 in 2007. Cash dividends
and shareholders equity have also increased steadily.
On pages 2-3 is a color photo of and message from
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Patricia A. Woertz, Chairman, CEO, and President of ADM.
“By almost any measure, 2007 was an excellent year for
ADM.” In a ﬁrst for ADM, the company bought back
15.4 million shares of ADM stock. ADM opened two new
biodiesel plants in the U.S., and one in Brazil, and expanded
its oilseed crushing capacity at ﬁve North American plants.
On the outside front cover is a color illustration showing
how “ADM is uniquely positioned at the intersection of three
global trends: growing demand for food to feed the growing
and more prosperous global population; increasing demand
for energy agriculture and, in particular, transportation
fuels from renewable resources; and growing desire for
environmental improvement.”
ADM’s global network, operating in 60 countries, has
240 processing plants and 27,000 employees. “ADM is the
global leader in BioEnergy: the largest producer of ethanol
in the U.S., and one of the largest producers of biodiesel
in Europe.” “ADM operates one of the largest and most
advanced origination, transportation and logistics networks
in the world. Through a ﬂeet of trucks, railcars, barges,
and ship charters, the Company is able to take grains from
anywhere they are produced in the world, process them into
a diverse slate of products, and move these products to any
destination in the world.”
Accompanying the annual report is a “Notice of
Annual Meeting” (39 p.). Patricia A. Woertz (who joined
ADM in May 2006 as president and CEO) had a 2007
salary of $1.2 million, a bonus of $1.5 million, and various
other compensation totaling $7.6 million (p. 18). Mr. G.
Allen Andreas resigned as Chairman and as director of the
company effective Feb. 3, 2007. “Pursuant to a Transition
Agreement dated as of May 5, 2006 between the company
and Mr. Andreas, as amended, Mr. Andreas will remain an
employee of the company through June 30, 2008, and will
receive a salary of $1 million per year during the term of his
employment” (p. 5). Address: Decatur, Illinois.
5391. Bourne, Joel K. 2007. Growing fuel: the wrong way,
the right way. Green dreams: making fuel from crops could
be good for the planet–after a breakthrough or two. National
Geographic. Oct. p. 38-59.
• Summary: Discusses all the different biofuel feedstocks,
including algae and cellulose (cellulosic ethanol can be made
from switchgrass). Biodiesel, made from plant oils, uses less
energy than distilling corn into ethanol. Its main drawbacks
are low yield and high cost. Germany is the world’s leading
producer; canola oil is the feedstock. Almost all U.S.
biodiesel comes from soybeans.
The term “energy balance” refers to the fossil fuel
energy used to make the fuel (input) compared with the
energy in the fuel. For biodiesel, the output is 2.5 times
as much as the input. Biodiesel gives 68% less energy
emissions than petroleum diesel.

5392. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2007. Checkoff asks farmers to ﬁll ‘er up
with soy biodiesel during harvest: Investing checkoff dollars.
19(1):16. Oct.
• Summary: Using soy biodiesel in combines, tractors and
trucks will improve engine performance and create demand
for the soybeans you grow. And its not only farmers who are
using this product: truckers, heavy equipment operators, and
general diesel users are increasingly using it as well.
“Currently soy biodiesel is used in approximately 700
commercial ﬂeets, and more than 3,000 U.S. fuel distributors
and retailers carry biodiesel. The National Biodiesel Board
estimates that 225 million gallons of biodiesel were used
in the United States last year”–projected to top 300 million
gallons by the end of 2007.
A half-page table shows 20 original equipment
manufacturers (OEMs; listed alphabetically) approve soy
biodiesel use at various blend levels. For example: Arctic Cat
(B20), Chrysler (B20/B5/B2), General Motors (B/20/B5),
Kubota (B5), etc.
5393. Jobe, Joe. 2007. Biodiesel vs. renewable diesel: What’s
the difference and why does it matter? Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 19(1):20-21.
Oct.
• Summary: Starts with a deﬁnition of “renewable diesel.”
In April 2007, the “Internal Revenue Service (IRS), issued
regulatory guidance that broadly deﬁned renewable diesel.”
Its deﬁnition, which a variety of technologies, allows
“integrated oil companies to add small percentages of animal
fats or vegetable oils to petroleum streams in their existing
reﬁning process–referred to as coprocessing–and claim the
$1 gallon renewable diesel credit.” Gives many reasons why
the NBB and farmers support biodiesel but oppose renewable
diesel. The NBB is a “feedstock-neutral” organization,
which welcomes multiple feedstocks for renewable fuels.
“However the tax credit was meant for speciﬁc emerging
technologies that add U.S. fuel reﬁning capacity and beneﬁt
the economy.” “The Biodiesel industry is expected to add
40,000 jobs to the U.S. economy.” The present deﬁnition
“has become a transfer of taxpayer dollars to already wealthy
oil companies.”
Yet renewable diesel enables oil companies like
ConocoPhillips to use less petroleum, thereby decreasing
U.S. dependence on imported oil. They have the choice of
using esteriﬁed animal fats or vegetable oils to add to the
petroleum stream. Color photos show: (1) Joe Jobe. (2)
One fuel nozzle coming out of a soybean ﬁeld and another
coming out of a cattle feedlot. Address: CEO, National Soy
Biodiesel Board.
5394. Mescher, Kelly. 2007. Midwesterners invest in Brazil:
Find surprises in biofuel demand and sugarcane. Investing
checkoff dollars. Iowa Soybean Review (Iowa Soybean
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Association, Urbandale, Iowa) 19(1):18-19. Oct.
• Summary: Phil Corzine and two other Illinois farmers have
invested $1.6 million in 3,300 acres of land in Brazil–at $100
an acre. They feel like pioneers, just like their grandfathers
were. The key was meeting Neigi Kaopo (a U.S. citizen),
whom they could trust to manage their new operation, which
they named American Soy.
Brazil is a world leader in ethanol production, and
“biofuels” has become a buzzword–a bigger and hotter topic
than even in the Midwest. But to grow sugar cane proﬁtably,
a farmer must live within 30 miles of a mill. Nevertheless,
sugar cane acreage is displacing cattle, soybeans, and corn
acreage.
What are the problems: The strength of the real (Brazil’s
currency), a mind-numbing bureaucracy that works slowly
and entirely on paper, etc.
5395. Lester, Bill. 2007. Biodiesel plants being built in the
USA (Interview). SoyaScan Notes. Nov. 6. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Many biodiesel ventures have failed for lack of
a source of soybean oil. “Most of the biodiesel plants that are
being built today are being built by people who have direct
ties to a soybean crusher, which becomes a reliable source of
crude / unreﬁned soy oil.” For example, ADM is a partner in
the biodiesel plant being built in Missouri. AGP has been big
in biodiesel since it is a big soybean crusher that can supply
the crude soybean oil. Address: Omaha, Nebraska.
5396. Lester, Bill. 2007. Ventura Foods in California
(Interview). SoyaScan Notes. Nov. 6. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: CHS (which includes the old Honeymead–
Mankato, Minnesota–which has a soy oil reﬁnery) is a
part owner of Ventura Foods in California; they are a big
packager and distributor of vegetable oils and their products
(such as margarine). They even distribute butter. Ventura
Foods was formerly named Wilsey Foods, which itself was
previously named Bennett (also in Los Angeles). Bill thinks
these companies were started by the Benett family.
Ventura Foods also has a huge packaging plant in St.
Joseph, Missouri–several blocks down the street from AGP’s
plant in St. Joseph. Address: Omaha, Nebraska.
5397. AGP News (Omaha, Nebraska). 2007. MFA Oil ﬁrst
truck customer at St. Joe biodiesel plant. No. 5. p. 5.
• Summary: “MFA Oil, St. Joseph, Missouri, picked up the
ﬁrst truck load of SoyGold® soy biodiesel from AGP’s new
methyl ester plant in St. Joseph, Missouri. The plant has been
in operation since September and shipping out product by
rail before serving the truck market with MFA’s ﬁrst load in
October. Coincidentally, AGP was MFA Oil’s ﬁrst customer
of their soy blended fuel as Sam Burnett (below), Manager
of MFA Oil in St. Joe, took the ﬁrst truck load and ﬁlled all

of AGP’s locomotives and trackmobiles at the facility. Sam
has been delivering fuel to AGP St. Joe for over 10 years.
Photo caption: “On hand for the ﬁrst truck load of
SoyGold soy biodiesel to be shipped from the new St.
Joseph, MO, methyl ester plant were (left to right): David
Perkins, Manager, Special Projects, MFA Oil Company,
Columbia, MO; Sam Burnett, Manager, MFA Oil, St. Joseph,
MO; Steve Nogel, Sales and Marketing Director, SoyGold;
Ray Matthews, Methyl Ester Plant Superintendent; and
Justin Reedy, Supervisor, Methyl Ester.”
Two photos show the MFA truck and men standing by it.
5398. Iowa Soybean Association. 2007. Annual report
2006. Delivering on the promise. Expanding opportunities.
Urbandale, Iowa: ISA 28 p. 28 cm.
• Summary: On the cover: “The Iowa Soybean Association
assists growers with every aspect of soybean production
and marketing, from the quality and volume of the soybean
crop they grow, to the markets available for them at harvest,
to increasing the price of their product. This publication
highlights some of the successes achieved on behalf of Iowa
soybean growers in 2006.”
Contents:
“The Association: A Message from the CEO
“Membership: Adding Value to Iowa’s Soybean Industry
“Legislative Accomplishments Policy Priorities Set in
Four Key Areas
“Value-Added Opportunities: Biobased Product
Recognition Grows
“International Outreach” Promoting Global Soy Use
“Grower Advocacy: Offering a Helping Hand to Iowa
Farm Families
“Production Research: Higher Yield, More Proﬁt for
Iowa Soybean Growers
“The On-Farm Network(TM): Farmer Directed
Agronomic Research Programs
“Environmental Programs: Having an Impact and
Growing
“Soyfoods: Helping Build Soybean Demand.
“Communications: Telling the Soy Story.
“Board of Directors / Financial Information.”
Pages 24-25: Titled “Iowa. Soyfoods capital of the
world.” About the Soyfoods Council and the excellent work
of Linda Funk in promoting soyfoods. A sidebar states:
“The Iowa Soybean Association, through its creation of The
Soyfoods Council, is increasing the national awareness of
soyfood products by building the category for mainstream
consumers via food media, retail and food service channel
members.
“The Soyfoods Council Mission: To increase the
national awareness of soyfood products by building the
category for mainstream consumers via food media and
channel inﬂuencers (high-end chefs, college and university
food service, second tier operators, contract management
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companies, retailers and distributors).
“The Soyfoods Council Goals and Objectives:
“Goal 1–To be the communications center for the
soyfoods industry, providing a central point of information
about soyfoods, the soy industry and soy nutrition, and to
act as the industry’s resource and voice in coordination with
industry representatives.
“Objective–To provide regular communication to
speciﬁc audiences using various communication vehicles and
tools.
“Goal 2 -To create and execute marketing and
communication programs for the soyfoods industry to
targeted audiences.
“Objective–To increase the awareness of soyfoods and
new soyfood products to targeted audiences.
“Goal 3 -To monitor research information and trends
and conduct research about the soyfoods market and its
consumers.
“Objective–To be proactive and provide timely
information to key audiences.”
5399. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2007. Soy biodiesel 225: Race promotes
industry. 19(2):12-13. Nov.
• Summary: “When the checkered ﬂag waved, it marked the
second successful year of the Soy Biodiesel 225 Race held
Sept. 22 at the Iowa Speedway. The USAR Pro Cup Series
race was sponsored by the Iowa Soybean Association (ISA)
and Renewable Energy Group, Inc. (REG).
“The Soy Biodiesel 225 Race, attended by a crowd of
more than 18,000, was won in the ﬁnal lap by Matt Carter,
26, of Denver, North Carolina. With sparks ﬂying between
their cars down the backstretch, Carter dueled it out with Jay
Fogelman of Durham, North Carolina, who had been in the
lead.
“’An exciting ﬁnish to the Soy Biodiesel 225 race was
appropriate because the Iowa Soybean Association was
thrilled to sponsor this event for the second year,’ says Curt
Sindergard, ISA president and soybean farmer near Rolfe,
Iowa. ‘The race gives us an opportunity to educate the public
about using soy biodiesel and the growth of the industry.’
“Iowa leads the nation in soybean production and
biodiesel production capacity. Soybean checkoff dollars were
invested in sponsoring the race to increase the awareness
of the beneﬁts of soy biodiesel, and how it supports Iowa’s
farmers.
“’Soy biodiesel represents a clean, renewable fuel source
for the engines that move Iowa’s trucking, construction,
farming industries and river, train, public and private
transportation,’ Sindergard says. ‘The event brought together
a broad cross section of Iowans who are involved in these
industries.’
“REG, a biodiesel industry sales leader and full-service
biodiesel company, cosponsored the event with ISA.

“’The Renewable Energy Group recognizes the
importance of renewable fuels, and we are proud sponsors of
this race. REG produces and markets a clean biodiesel that
helps reduce our reliance on foreign oil,’ says Jeff Stroburg,
REG chairman and CEO.
“Get Your Motor Running–Race Promotions: In the
week prior to the race, promotions were held in several
locations. Driver Brandon Ward was at the Pilot Travel
Center in Des Moines where he signed autographs. This
year, Ward received the USAR Pro Cup Series Rookie of
the Year award, ﬁnishing third in the northern division
ﬁnal point standings. Ward has his sights set on the USAR
championship and perhaps a chance at NASCAR racing.
“Soy biodiesel certiﬁcates, free race merchandise and
biodiesel information were distributed at the Pilot Travel
Center. Promotions also took place at Kruegger’s BP in
Grimes and at the Sully Cooperative Exchange in Newton.
The ﬁrst 10 people at each location received a special
gift package sponsored by ISA, REG and the Iowa Lung
Association–Clean Air Choice Team.
“To learn more about ISA and biodiesel, visit the Web
sites, www.iasoybeans.com and www.soybiodiesel.com.”
5400. Kreidler, Mark. 2007. Year-round use of biodiesel
blends. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 19(2):16. Nov.
• Summary: “When the rush of harvest is underway at the
Randy Van Kooten farm, he and his crew get the job done
with biodiesel blends in all the tanks.
“’We use biodiesel in everything on the farm, from lawn
mowers to tractors, plus the combine, dozer and three semis
used for grain hauling,’ Van Kooten says. He and his wife,
Cindy, farm south of Lynnville, Iowa, where they grow corn
and soybeans and custom feed hogs.
“Van Kooten uses biodiesel year-round, changing the
blend from B20 to B5 during cold weather to avoid any
potential problems such as cold ﬂow and ﬁlter clogging.
“’When the weather starts to get erratic in the fall, we
switch to B5 to reduce the chance of any problems during
harvest. We also try to always keep our tanks on the full
side,’ Van Kooten says.
“Keeping the tank full during the winter is one of the
best ways to extend the shelf life of biodiesel, says Hoon
Ge, a fuel consultant for MEG Corp. He conducted a series
of biodiesel workshops, sponsored by the Iowa Soybean
Association, Iowa Biodiesel Board and Renewable Energy
Group, Inc., around the state in September.
“’A full tank will reduce the amount of air and water
that may allow microbes to grow or result in icing that could
cause ﬁlter plugging in cold weather,’ Ge says.
“He is available to provide technical assistance to
anyone concerning the use of biodiesel. For questions such
as ﬁlter plugging or blending biodiesel with ultra-low sulfur
diesel, call the National Biodiesel Hotline numbers, 800-929-
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3437 or 952-473-0182. For more biodiesel information, visit
the Web sites www.iasoybeans.com and www.iowabiodiesel.
org.”
A sidebar titled “BMPs [Best Management Practices] to
Maintain Biodiesel Quality” states:
“For best fall and winter storage, use following best
management practices (BMP) for storing biodiesel.
“1. Store fuel in a clean, dry and dark environment.
Best materials for tanks are aluminum, steel, ﬂuorinated
polyethylene and ﬂuorinated polypropylene. Avoid copper,
brass, lead, tin and zinc.
“2. Top off the tank to eliminate head space and help
reduce condensation during cold months.
“3. Monitor and eliminate water condensation by
inspecting the ﬁll and vapor caps for damage and missing
gaskets, by checking for cracked or leaking hoses and by
using a desiccant dryer on vent pipes.
“4. Use additives if needed to bring fuel up to the cold
ﬂow standards in which you are using the fuel. Do not use
additives once a fuel hits 10 degrees F above the cloud point,
or if fuel has been previously treated. Follow guidelines of
distributors.
“5. Monitor the ﬁlters on a diesel engine that has been
switched over to biodiesel particularly if the tank is old and
has not been cleaned.
“6. Once a year, it’s a good idea to have a lab run a
microbiological evaluation of the fuel to be sure that no
contamination exists in the tank. Another good check: Test
the fuel be ensure it is up to ASTM standards.
“7. Like diesel fuel, it is usually recommended that
biodiesel not be stored for longer than six months, or at the
most, a year. If storing a higher blend of biodiesel, more than
B20, for longer than six months, odd a fuel stabilizer.
“8. Be prepared and keep records. Learn the basics
of biodiesel for purchasing storing, blending, using and
shipping the fuel. Know what is bought and keep supply
sources accountable for upholding quality.” Address: ISA
Communications Manager.
5401. Reidy, Susan. 2007. Grand beginning for Louis
Dreyfus biodiesel plant: Company inaugurates world’s
largest integrated soybean-based production facility. World
Grain 25(11):64-65. Nov.
• Summary: The $150 million facility opened in August in
the small (population 305) midwestern town of Claypool,
Indiana.
5402. Soy Daily (The). 2007. Biodiesel goes to the movies:
“Fields of Fuel” documentary to launch at Sundance Festival.
7(48):1-2. Dec. 9.
• Summary: “Park City, Utah, December 4, 2007–It’s called
‘Fields of Fuel’–and is a ﬁlm about how everyday people all
over America are taking back the nation–one fuel tank at a
time.

“Thanks to the Sundance Film Festival, this movie on
biodiesel will be launched on one very important movie
screen soon.
“The 90 minute HD documentary was created by author
and environmental activist Josh Tickell, known for driving
the ‘Veggie Van’ across the country in the 1990s, which
helped to draw early attention to biodiesel.
“ Tickell leads celebrities, scientists and world energy
experts through places that demonstrate the need to face
up to pollution, as well as address corporate policies as
they relate to the environment. The movie will also study
other countries’ efforts with biofuels, and proﬁles users and
champions of biodiesel.
“Later, Tickell’s ‘Community Action Campaign’ will hit
50 cities with a cadre of characters from the ﬁlm and with
biofuel-powered vehicles.
“The Sundance Film Festival this year is scheduled to
run January 17-27, in its usual place, Park City, Utah. ‘Fields
of Fuel’s’ trailer, donation and sponsorship opportunities and
its action campaign can be found online at www.ﬁeldsoffuel.
com.
“The Sundance project started in 1978 as the Utah/US
Film Festival in an effort to attract more ﬁlmmakers to Utah.
Started by actor Robert Redford and co-chair Charles Gary
Allison, the festival’s goal was to showcase the potential of
independent ﬁlm.”
5403. EBMUD Customer Pipeline (California). 2007. From
nuisance to resource: biodiesel shows promise as fuel. Nov/
Dec. p. 2.
• Summary: “A few years ago, it sounded like science
ﬁction. Could a byproduct of commercial cooking really
power your pickup? It seemed a real possibility, so we
studied whether ‘trap grease’ collected from restaurant
kitchens could be turned into quality biodiesel fuel. Trap
grease is a nuisance causing clogs and sanitary sewer
overﬂows. Generally it is pumped out from restaurant
storage and disposed of at a wastewater treatment facility or
a landﬁll. EBMUD determined that it’s possible to process
this greasy waste into biodiesel, similar to that produced
from soybean oil or fryer grease.
“Biodiesel is attractive because it has signiﬁcantly lower
emissions than regular diesel, especially of particulate matter.
In addition, because it is a locally produced and renewable, it
produces less lifecycle greenhouse gas emissions. Biodiesel
is typically more expensive than diesel: however, most of
the cost of commercial biodiesel is the cost of the virgin oil
feedstock. If–as we hope–biodiesel can be produced from
waste grease, the cost can be competitive with regular diesel.
“We built a temporary facility to process trap grease
into biodiesel, and over nine months, used the biodiesel to
fuel four dump trucks using EBMUD produced biodiesel.
(We also ran regular diesel and commercial biodiesel from
vegetable oil for comparison.) Then, EBMUD partnered with
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the California Air Resources Board to conduct emissions
testing on all the test vehicles. If the pilot study ﬁnds the
process to be technically feasible, emissions are improved
and the cost is below that of regular diesel, EBMUD may
pursue a full-scale facility to fuel its entire diesel ﬂeet.”
A photo shows a dump truck with “EBMUD Bio-Diesel
Test Vehicle” printed on one side.
5404. Houghton, Dean. 2007. Wild about biofuels: A number
of national parks are going green with biodiesel. Furrow
(The) (John Deere Co., Moline, Illinois) 112(8):7-8. Dec.
• Summary: Soy-based fuels help keep national parks
pristine. Photos show: The SeaRanger II. The Ocean Ranger
delivering crew and supplies to Channel Islands National
Park.
“It all started back in 1995 at Yellowstone, the world’s
ﬁrst national park, which partnered with the University
of Idaho and the Montana Department of Environmental
Quality to pioneer the use of biodiesel. This Truck-in-thePark project placed an unaltered Dodge diesel pickup into
service in the park fueled by B100. Researchers monitored a
variety of performance and emissions parameters.
“Jim Evanoff, Yellowstone National Park’s
environmental manager, is still driving that pickup as it nears
200,000 miles. ‘We feel an obligation to be ﬁrst when it
comes to doing the right thing environmentally,’ he says. ‘We
in the park service have dedicated our lives and careers to
protecting this national treasure for future generations.’”
“Through the soybean checkoff, soybean growers have
invested about $35 million over the past 15 years to help
boost biodiesel.”
5405. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2007. New Holland to use B100 in its
diesel engines. 19(3):22. Dec.
• Summary: “The Iowa Soybean Association (ISA) and
the Iowa Biodiesel Board (IBB) applaud New Holland’s
announcement that it supports the use of 100 percent
biodiesel (B100) in all equipment with New Hollandmanufactured diesel engines.
“’This is a signiﬁcant step toward recognizing the
engine safety of biodiesel and the many beneﬁts of using
this renewable fuel,’ says Grant Kimberley, ISA director of
market development. ‘The ISA, National Biodiesel Board
and the soybean checkoff have invested more than $50
million in research and development, with many dollars
dedicated to original equipment manufacturers for engine
testing, research and education. It’s exciting to see those
investments pay off.’
“New Holland now offers nearly 80 percent of its
products with diesel engines as available to operate on B100
biodiesel. New Holland has also asked other suppliers of
diesel engines used in New Holland-branded products to test
and approve higher levels of biodiesel.

“New Holland made its B100 recommendations after
real-life testing on a 1,500-acre research farm at Penn
State’s College of Agriculture. After nearly two years of
use, the tractors have performed with no adverse effects in
performance or maintenance, according to Glen Cauffman,
Penn State manager of farm operations and services.
“Paul Trella, New Holland director of product marketing
for under-100 horsepower tractors, says that New Holland
is committed to manufacturing equipment that is compliant
with biodiesel use and to providing top-rate biodiesel support
for their customers.
“’It’s essential to use high-quality biodiesel produced to
ASTM D6751 standards from a reputable supplier who can
offer consistent fuel quality to ensure optimum performance
and engine durability,’ Trella says. ‘With the proper use of
approved fuels, it is also essential that biodiesel be used
in strict compliance with proper handling, storage and
maintenance requirements to maintain the integrity of the
fuel.
“’Iowa’s biodiesel manufacturers are recognized
as leading the nation in the production of high-quality
biodiesel,’ says Randy Olson, executive director of the Iowa
Biodiesel Board. ‘New Holland’s leadership in promoting
B100 in their diesel engines is a great example of their
conﬁdence in biodiesel as a superior fuel.’
“Details and recommendations for use of the New
Holland models that run on B100 are available from www.
newholland.com/na/biodiesel. Additional information about
using blends above 20 percent biodiesel may be found on the
National Biodiesel Board Web site at http://www.biodiesel.
org.”
A large color photo shows a New Holland combine, with
a 35-foot auger header, in a ﬁeld of soybeans.
5406. Lemke, Dan. 2007. Nutty fuel. Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Waseca,
Minnesota) 16(4):10. Oct/Dec.
• Summary: “While America’s biodiesel industry is now
fueled primarily by soybean oil, scientists are working on
other nutty options. ARS researchers at the National Peanut
Research Laboratory in Georgia are testing peanut varieties
not suited for commercial edible standards, but are high in oil
and with low production-input costs. Scientists say soybeans
produce about 50 gallons of fuel per acre, while peanuts can
produce 120 to 130 gallons of biodiesel per acre.
“From: USDA-ARS, July 30, 2007.”
5407. Lemke, Dan. 2007. Soy blocks the sun. Ag Innovation
News (AURI–Agricultural Utilization Research Inst.,
Waseca, Minnesota) 16(4):10. Oct/Dec.
• Summary: “A soy-based sunscreen has become the
platform for an entire class of cosmetics. The SoyScreen
formula, designed by ARS scientists in the late 1990s, is
now being sold by iSoy Technologies Corporation of Cary,
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Illinois, as a key ingredient in wrinkle-prevention products
marketed by a major cosmetics company.
“From: USDA-ARS, August 17, 2007.”
5408. SoyaScan Notes. 2008. The use and misuse of soy
biodiesel (Overview). Jan. 14. Compiled by William
Shurtleff of Soyinfo Center.
• Summary: Biodiesel can be of great value in the following
applications: (1) Reducing air pollution in natural,
environmentally sensitive areas: Buses is national parks, the
Everglades, marine environments, caves, etc. (2) Reducing
air pollution in polluted urban areas: Airports, busy downtown districts.
But if it were to come into general use in all diesel
engines, while it would certainly help to reduce air pollution,
it would also be using up precious water used in growing
soybeans, and certainly raising the price of soybeans.
5409. Bradsher, Keith. 2008. A new, global oil quandary:
Costly fuel means costly calories. New York Times. Jan. 19.
p. A1, A7. International ed.
• Summary: The rising price of petroleum, the increasing
use of food crops for biofuels, and the more afﬂuent diet in
China are driving up the price of basic foodstuffs worldwide.
Costly fuel means costly food. Graphs show: (1) The export
price of 60 internationally commodities has risen 137% since
Jan. 2005. (2) No category has risen faster than oils and
fats. (3) The price of soybean oil and palm oil (now used to
replace soy oil since palm oil contains no trans fats) have
risen dramatically.
Note: 2008 will long be remembered as the year when
food prices increased dramatically worldwide. See FAO food
price index.
5410. Burkard, Chris. 2008. Chad Jackson: Turns a new
leaf with experimental [surf] board designs. Deep magazine
(Carpenteria, California) 1(4):16. Jan.
• Summary: Chad is working with completely new materials
to “shape boards more organically.” He has been using “more
eco-friendly materials such as biofoam and bioresin (soybased polymers). Making a surf board without any petroleum
products is the goal.”
5411. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2008. ISA policy on biodiesel supports
incentives, not mandates. 19(4):5. Jan.
• Summary: “For leaders of the Iowa Soybean Association,
the best state biodiesel policy is based on incentives. Last
fall, the ISA board of directors endorsed an incentives-ﬁrst
approach to 2008 biodiesel policy for the current Iowa
legislative session.
“The ISA biodiesel policy options feature a variety of
market-driven strategies for Iowa legislators to consider.
Highlights of the plan include:

“An increase in the current retail tax credit program;
“New infrastructure support options through the
Renewable Fuels Infrastructure Board;
“Incentives to existing biodiesel production facilities;
and
“Increased biodiesel usage by state ﬂeets.
“’We think this is a balanced, market-driven approach
to biodiesel policy,’ says Curt Sindergard, ISA president and
soybean farmer near Rolfe, Iowa.
“According to Sindergard, the ISA started the policy
process early because the group recognized the current
challenges facing the industry due to high feedstock costs.
The ISA intends to feature the retail tax credit program.
“’We’re focused on a retail credit program that
emphasizes biodiesel-blended fuel in the B5 to B10 range. In
addition, our plan for the other options will promote higher
blends, increased usage and additional access to biodiesel,’
Sindergard says.
“Matt Caswell, ISA senior legislative advisor, says
incentives for biodiesel, rather than mandates, allow for
a more comprehensive strategy on policy options. A state
mandate would also probably be pre-empted by federal
legislation.
“’We believe that energy policy requiring use or
blend levels should be addressed in Washington, D.C. An
incentives-ﬁrst approach is far more effective at the state
level,’ Caswell says.
“A mandate operates like an insurance policy, in that it
only ensures a minimum blend level, which the industry is
addressing through federal legislation to provide uniform
standards, says Grant Kimberley, ISA director of market
development.
“’If we want to see blends higher than B5 at the state
level, we will need an economic driver,’ Kimberley says. ‘A
comprehensive incentive program will more likely ensure
that higher biodiesel blends will be the norm rather than the
exception.’
“Other industry leaders in Iowa, such as the Iowa
Biodiesel Board, are also looking at other policy options that
may include an increase in the retail tax incentive program at
higher blend levels or a higher tax credit. A user tax credit or
new infrastructure programs are other options that could be
explored.
“The ISA is a leading supporter of the industry,
investing millions of dollars in biodiesel research and market
promotion. In 2006, the ISA was a leader in a broad-based
effort to establish the state’s ﬁrst biodiesel tax incentive.
“By endorsing the incentives-focused approach, the ISA
board was clear about its position on fuel mandates.
“’We do not support a mandate at the state level,’
Sindergard says.
“’We prefer a national approach to a biodiesel mandate.’
“In Washington, D.C., the ISA works closely with the
National Biodiesel Board (NBB). The NBB is focused on a
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long-term extension of the current biodiesel tax incentive and
a national biodiesel mandate.
“The federal tax credit is a $1 per gallon blender’s tax
incentive. This incentive expires on Dec. 31, 2008. The
national mandate plan from NBB calls for a biodieselspeciﬁc renewable fuels standard (RFS) of 1.25 billion
gallons. More than likely, both of these priorities will be
addressed in the energy bill pending before Congress.
“’To the extent that we can, we fully support the NBB’s
efforts on the RFS and the federal tax incentive,’ Sindergard
says.
“Iowa farmers have traveled to Washington to talk with
lawmakers ﬁve times this year to lobby for these national
biodiesel priorities. These visits included meetings with
congressmen, congressional staff, agency ofﬁcials and other
national policymakers.”
5412. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2008. East Fork Biodiesel plant open.
19(4):10. Jan.
• Summary: “The Iowa Biodiesel Board (IBB) and the Iowa
Soybean Association (ISA) congratulate East Fork Biodiesel
LLC and its marketing partner Renewable Energy Group on
the opening of a new plant near Algona, Iowa.
“Plant ofﬁcials and community leaders were on hand
Nov. 30, 2007, to hold a ribbon-cutting ceremony at the new
biodiesel plant. The historic event celebrates the opening of
Iowa’s largest biodiesel production plant. ‘We are excited
that East Fork Biodiesel LLC is in operation,’ says Randy
Olson, executive director of the IBB. ‘This is another big
step toward Iowa’s renewable energy future. Producing a
cleaner-burning fuel at an Iowa plant that employs 36 people
in full-time jobs in Kossuth County is a great achievement.’
“East Fork Biodiesel LLC has the capacity to produce 60
million gallons of biodiesel each year, making it the largest
biodiesel facility in Iowa and the Midwest. Construction of
the plant created more than 100 jobs, bringing economic
development to Algona, Kossuth County and the region.
“According to Curt Sindergard, ISA president and
soybean farmer near Rolfe, Iowa, ISA farmer leadership has
supported the biodiesel industry since the mid-1990s.
“’Iowa soybean farmers are pleased to see how far this
industry has progressed since they began funding research
and promotion of biodiesel,’ Sindergard says. ‘Since 1992,
more than $50 million checkoff dollars have been invested.’
“For information, visit the Web sites www.iasoybeans.
com and www. iowabiodiesel org.”
A photo shows a hand holding a gasoline pump at a
ﬁlling station.
5413. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2008. On-going trucking study of
biodiesel vs. diesel shows comparable results. 19(4):14. Jan.
• Summary: “The Iowa Soybean Association has partnered

with others in a unique ﬁeld study to examine the beneﬁts of
a 20 percent soy biodiesel blend (B20) in an over-the-road
trucking company. First-year results of the study have shown
that biodiesel performs similarly to diesel fuel in trucks.
“’The trucking industry is by far the single largest
consumer of diesel fuel, using 38 billion gallons annually.
This study demonstrates in a real-world environment that
biodiesel can be used successfully year-round,’ says Grant
Kimberley, ISA director of market development.
“The two-year study, called the ‘2 Million Mile Haul,’
is sponsored by the ISA, Iowa Central Community College,
Decker Truck Line Inc., Caterpillar Inc., the National
Biodiesel Board (NBB), Renewable Energy Group, Inc.
and the U.S. Department of Agriculture. The study is
believed to be the ﬁrst comprehensive, publicly documented
demonstration of B20 in over-the-road trucks.
“’Although we have data from only the ﬁrst year of
the study, we are pleased with the results to date,’ says Don
Heck, coordinator of biotechnology and biofuels programs at
Iowa Central Community College in Fort Dodge, Iowa.
“’Preliminary results are that B20 biodiesel performs
similarly to 100 percent diesel. We found a slight decrease in
overall fuel efﬁciency for the B20 group of trucks, but it was
not statistically signiﬁcant. In fact, the difference was several
times smaller than the driver-to-driver variability in fuel
efﬁciency within each group,’ Heck says.
“Iowa Central Community College is responsible for
collecting and analyzing engine performance data and
conducting periodic in-house testing of the petroleum and
B20-blend fuels for purity and consistency. The ‘2 Million
Mile Haul’ study also examines the effects of various fuel
additives on the’ cold-ﬂow properties of biodiesel blended
with the new 2007 ultra-low sulfur diesel (ULSD.) The
studies are focusing primarily on the cloud, plug and pour
points.
“The study consists of two groups of 10 Decker Truck
Line Inc. semi tractors running with ﬂatbed trailers on
matched routes to either Minneapolis or Chicago. The
control group uses 100 percent No. 2 petroleum diesel.
The B20 test group uses a blend of 20 percent biodiesel
from Renewable Energy Group, Inc. and 80 percent No.
2 petroleum diesel. Data is routinely analyzed for fuel
efﬁciency, maintenance records and fuel quality.
“More than 1.5 million miles had been logged by the
end of the ﬁrst year, from Oct. 1, 2006, to Oct. 1, 2007.
Overall fuel efﬁciency, including idle time, was slightly
reduced in the B20 group. Average fuel consumption for
the control group was 6.29 miles per gallon (mpg) and 6.15
mpg for the B20 group. The fuel efﬁciency difference of
2.2 percent between groups is not considered signiﬁcant,
especially when compared to driver variability.
“Driver fuel efﬁciency ranged from 5.72 mpg to 7.40
mpg for the control group, a 23 percent spread. For the B20
group, fuel efﬁciency ranged from 5.76 mpg to 7.00 mpg, an

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1859
18 percent spread among drivers.
“Ed Ulch, ISA director and soybean producer from
Solon, Iowa, serves as treasurer of the NBB. He believes the
2 Million Mile Haul study lends credibility to commercial
uses of biodiesel.
“’The study is important because it shows that biodiesel
can be interchangeable with diesel for use in over-the-road
trucking,’ Ulch says.
“For more information on the ﬁrst-year results of the
2 Million Mile Haul study, visit www.twomillionmilehaul.
com.”
A photo shows two big rig (semi-trailer’ eighteenwheeler) trucks barreling down a freeway.
5414. Rosenthal, Elisabeth. 2008. Studies call biofuels
a greenhouse threat. New York Times. Feb. 8. p. A9.
International ed.
• Summary: “Almost all biofuels today cause more
greenhouse gas emissions than conventional fuels if the full
emission costs of producing these ‘green’ fuels are taken
into account, two studies published Thursday (Feb. 7) have
concluded.”
In recent months, the beneﬁts of biofuels have come
under increasing attack, as scientists look more carefully
at the global environmental costs of their production. Dr.
Timothy Searchinger and Dr. Joseph Fargione are the
lead authors of these two studies, both published in the
prestigious journal Science.
5415. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2008. New direction for national soybean
organizations. 19(5):14-16. Feb.
• Summary: “A large percentage of past and present
soybean farmer-leaders recently surveyed gave the national
organizations–the United Soybean Board (USB) and the
American Soybean Association (ASA)–a near-failing grade
for coordination, communication and collaboration.
“Since the national soybean checkoff program began
in 1991, the soybean industry has experienced signiﬁcant
change. The industry has seen dramatic increases in
production and record exports nearly every year. New
technologies have been developed and commercialized, and
farmers have learned numerous new soybean diseases and
pests. Initially driven by investment of soybean checkoff
dollars, we have seen the creation of a brand new fuel–
biodiesel–and have seen the demand for soyfoods skyrocket.
“Yet at the same time, farmers always want to do better.
As the years passed, a growing number of soybean farmerleaders from around the country began to voice concerns
that the relationship between the two national soybean
organizations, the ASA and the USB, has deteriorated over
the life of the national soybean checkoff program, preventing
the two organizations from capitalizing on synergies to
reach their full potential. ASA is a membership-based policy

organization and USB is the national checkoff board. Over
the years, ASA has seen its role as a contractor with the
USB diminish and then cease. Tensions have simmered and
occasionally ﬂared into the open.
“As a result, in 2007 a group of farmers representing
state soybean organizations in Illinois, Indiana and Iowa
formed and funded the Soybean Opportunities Task
Force (SOTF) to address these questions and develop
recommendations...”
5416. Stephens, Dan. 2008. Biofuels–Truckin’ on down the
road to mainstream. Seed World. Feb. p. 6-8.
• Summary: Biodiesel, made from soybean oil and/or
animal fat, may play a niche role where a cleaner burning,
biodegradable fuel is required. There are many speciﬁc
applications. “But even if the entire soybean crop–usurped
recently by mammoth corn plantings–were converted to
biodiesel, it would replace only 6% of diesel usage [in the
USA], which amounts to an iota of total gas pumped.”
5417. Seedling (Quarterly Newsletter of Genetic Resources
Action International, Barcelona, Spain). 2008. Indonesians
take action over soya prices. April. p. 24.
• Summary: “In January 2008 about 10,000 people took
to the streets in Jakarta to complain about the rising cost
of soya, one of Indonesia’s staple foods.” The cause was
higher shipping (petroleum) costs and higher world prices for
soybeans [due in part to demand for biodiesel].
The president was forced to announce emergency
measures to boost local soybean production. Indonesia now
imports two-thirds of the soybeans it consumes.
5418. Deak, Nicolas A.; Johnson, Lawrence A.; Lusas,
Edmund W.; Rhee, Khee Choon. 2008. Soy protein products,
processing, and utilization. In: Lawrence A. Johnson et al.
eds. 2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 661-724. Chap. 19. [183 ref]
• Summary: Contents: Introduction and deﬁnitions: Soybean
proteins (soy protein structure, protease inhibitors, soy
protein and health), types of products, history of soy protein
products (ﬂavor, chemurgy, early food uses). Analysis:
Protein content, protein solubility, antinutritional factors,
urease. Processing soybeans and soy protein products. Fullfat soy ﬂours and grits: Enzyme-active soy ﬂours, toasted
full-fat soy ﬂours and grits, extruder-prepared full-fat soy
ﬂours. Extracted ﬂake products: White ﬂakes, defatted
soy ﬂours and grits, re-fatted or lecithinated soy ﬂours,
soy protein concentrates (aqueous alcohol process, acidleaching process, hot-water leaching process, heat-denatured
SF process, soy protein extracts, SPC characteristics), soy
protein isolates (pH extraction-precipitation, fractionating
soy proteins, membrane processing, aqueous extraction
processing, salt extraction, separation of intact protein
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bodies, enzyme-modiﬁed SPI, whipping proteins),
microbiological stability, impact of soybeans with
modiﬁed compositions. Dietary ﬁber products: Soy hulls,
soy cotyledon ﬁber. Texturized products: Spun and ﬁberlike products, extruder-texturized products. Applications
of soy food proteins: Functionality, selection of soy
protein preparations, meat applications (processed meats,
restructured meats, pumped meats, extruder-texturized
soy proteins), baking applications, dairy and beverage
applications. Future considerations.
Figures show: (1) Diagram of Beta-conglycinin
structure. (2) Diagram of glycinin structure. (3) Flow chart
of soybean uses. (4) Graph of effect of atmospheric steaming
on trypsin inhibitor activity and protein efﬁciency ratios
of soybean meal fed to rats. (5) Graph of relationship of
urease activity to trypsin inhibitor. (6) Relationship of urease
activity to nitrogen solubility index. (7) Graph of correlation
between trypsin inhibitor activity and alkaline (HOH)
solubility, PDI, and RUP of soybean meals; E-E designates
extrusion-expelling and SE designates solvent extraction.
(8) Cross-section of an interrupted-ﬂight extruder used for
producing toasted full-fat soy ﬂour. (9) Flow diagram of
the process used for making extrusion-cooked full-fat soy
ﬂour. (10) Photo of dry extruder used to prepare infant and
child foods in developing countries. (11) Flow chart of the
process for manufacturing full-fat and defatted soy ﬂours.
(12) Flow diagram of mill and air-classifying system for
grinding defatted soy ﬂour. (13) Flow diagram of a classiﬁer
mill system for grinding defatted soy ﬂakes. (14) Flow chart
of methods to prepare soy protein concentrates. (15) Graph
of pH-solubility proﬁle of soy protein isolate in water. (16)
Flow diagram for preparing soy protein isolate. (17) Graph
of susceptibility of 7S and 11S soy protein fractions to
precipitate from solutions of low ionic strength. (18) Graph
of solubility of soy glycinin (Gly) and Beta-congylcinin
(BC) in water. (19) Flow diagram for using UF and RO
membranes in preparing soy protein isolates. (20) Flow
diagram for processing soybeans by aqueous extraction
processing. (21) Graph of the effects of pH on nitrogen
solubility of a 10% soybean ﬂake slurry after hydrolysis with
0.5% pepsin. (22) Flow diagram of the process for preparing
enzyme-modiﬁed whipping proteins from soy protein
isolate. (23) Flow diagram of the process for preparing
enzyme-modiﬁed whipping proteins by direct hydrolysis of
soy ﬂakes. (24) Flow diagram of the process for spinning
soy protein. (25) Photo of single-screw extruder used
for preparing full-fat ﬂours and texturized soy ﬂours and
concentrates. (26) Flow diagram of the process for preparing
texturized soy protein.
Tables: (1) Typical compositions (percentage) of soy
protein products. (2) Carbohydrate constituents of dehulled
defatted soybean ﬂakes. (3) Processing and nutritional
parameters of heat-treated soy ﬂours. (4) Applications of
defatted soy products in foods. (5) Approximate composition

of soy protein concentrates made by three extraction
processes. (6) Amino acid composition of soy protein
concentrates, soy solubles, and soy ﬂours. (7) Vitamin and
mineral fortiﬁcation requirements for USDS-FNS child
feeding programs. Note: FNS stands for USDA’s Food and
Nutrition Service.
(8) Yields and compositions of isolated soy protein
from meals produced by various oil extraction methods. (9)
Functional properties performed by soy protein ingredients
in foods. (10) Important food uses for soy protein products.
(11) Regulations for meat-type foods containing soy protein
products. (12) Baking applications for various soy protein
ingredients. Address: 1. Research Scientist, Center for Crops
Utilization Research, Iowa State Univ., Ames, IA 50011.
5419. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2008. Biodiesel: continues to be a large
player in renewable fuels initiative. 19(7):16-17. Spring.
• Summary: “With an estimated 450 million gallons of
biodiesel produced in the U.S. last year, biodiesel has
an opportunity to play a major role in helping to reduce
dependency on foreign oil, improve the environment and
strengthen the economy. As a leader in the biodiesel industry,
Iowa alone has the capability to produce 317.5 million
gallons each year.
“’Iowa has the ability to play a major part in renewable
fuels,’ says Randy Olson, Iowa Biodiesel Board executive
director. ‘We need to continue our momentum and increase
biodiesel consumption through awareness and education to
the consumers and the marketplace.’
“Olson leads the Iowa Biodiesel Board (IBB), an
organization launched in the summer of 2007 to help
promote and represent the interests of Iowa companies
and individuals involved in the biodiesel industry. All 14
operating biodiesel plants in Iowa have joined the IBB,
making it clear there is signiﬁcant support for the biodiesel
industry in Iowa.
“’It’s incredible to have support from all Iowa biodiesel
plants, and it really shows they care about the success of
the biodiesel industry and the positive impact it has on the
environment and Iowa’s economy,’ Olson says. ‘We have
a great membership ranging from farmers and truckers to
biodiesel plants and distributors. Everyone involved has a
vested interested in seeing the biodiesel industry continue to
grow both in Iowa and nationally.’
“At the Washington International Renewable Energy
Conference in March, President George Bush afﬁrmed the
need for renewable fuels and said biodiesel is a major factor
in helping to meet the federal renewable fuel standard.
“’Biodiesel is the most promising of these fuels,’ Bush
says. ‘More Americans are beginning to realize the beneﬁts
of biodiesel every year.’
“Iowa is not only a leader in the biodiesel industry,
but the state is also the nation’s largest soybean producer.
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Soybean farmers have a very important role in the growth
of biodiesel, and their support is vital to the success of the
industry. If all U.S. on-road diesel fuel contained 2 percent
soy biodiesel, it would consume the oil from approximately
500 million bushels of soybeans.
“A soybean checkoff investment ﬁrst funded the
research to develop soy biodiesel, and now that investment is
transitioning to focus on educating consumers and increasing
awareness and consumption of biodiesel.
“Biodiesel serves as just one of the products soybean
checkoff dollars promote to help increase demand. Soybean
farmers will continue to see beneﬁts from the growing
demand for soybean oil to meet biodiesel production needs.
At the National Biodiesel Conference & Expo, industry
leaders said they are expecting biodiesel will reach 1 billion
gallons a year in the next few years.
“An economic impact study commissioned by the Iowa
Soybean Association (ISA) shows that the biodiesel industry
will add $655 million to the Iowa gross domestic product in
2008. The report also says biodiesel production will support
3,751 jobs and generate $17.4 million in household income
for Iowans. An encouraging number for soybean farmers
who are strong advocates for the use of biodiesel.
“John Heisdorffer, a soybean farmer who wears many
hats in the biodiesel industry, ﬁrst became interested in
biodiesel while involved with the ISA and serving on the
National Biodiesel Board (NBB) as chair of the technical
committee. Since then he has been an avid promoter of
biodiesel as a consumer, farmer, plant investor / director
and NBB member. He has one thing to say to farmers or
consumers uncertain about switching to biodiesel.
‘Do you want to use a product we get from another
country or a product we are producing ourselves at home?’
Heisdorffer says. ‘There are so many positive environmental
impacts when using biodiesel.’
“Nearly 70 percent of Iowa farmers are using biodiesel.
The growth is a result of the promotional efforts by the ISA,
IBB, United Soybean Board, American Soybean Association,
NBB and other organizations to educate consumers.
Educational efforts continue on proper cold-weather usage
of biodiesel, as this is a concern commonly cited among
consumers. Heisdorffer says a lot of farmers use B20 all year
round, but farmers can easily cut back to a 2 or 5 percent
blend during the winter months.
“The IBB is working to increase the availability of
biodiesel, and its legislative efforts include advocating for
support of infrastructure programs that increase availability
and usage of biodiesel.
“’I still hear every once in a while that farmers are
unable to ﬁnd dealers that carry biodiesel,’ Heisdorffer says.
“Agricultural equipment manufactures, such as
Caterpillar, Case IH, John Deere and New Holland, are also
showing support for and encouraging use of biodiesel.
“’Soy biodiesel has higher fuel lubricity than petroleum

diesel and can actually increase engine life,’ Olson says.
‘Continuing to maintain and improve the fuel quality will
ensure that consumers are receiving a high-quality alternative
fuel and provide them with proof they are making a smart
decision by choosing biodiesel.’
“The beneﬁts of biodiesel continue to improve and grow.
The U.S. Department of Agriculture and University of Idaho
announced in February that the energy balance increased
to 3.5-to-1. This means for every unit of energy needed to
produce biodiesel, over its life cycle, there are 3.5 units
returned. This is an increase from a study done in 1998 that
showed a 3.2-to-1 ratio.
“The biodiesel industry has made remarkable
advancements in fuel quality standards in the past year. A
study by the National Renewable Energy Laboratory (NREL)
shows 90 percent of biodiesel tested met national fuel quality
standards.
“’The biodiesel industry will continue moving forward,
and we encourage Iowans to support an alternative fuel that
provides multiple beneﬁts for the state,’ Olson says.
“For more information on the Iowa Biodiesel Board,
visit www.iowabiodiesel.org.
A sidebar shows:
“Iowa Biodiesel Board Member Plants and Annual
Capacity (gallons)
“Ag Processing, Inc., Sergeant Bluff... 30,000,000
“Cargill, Iowa Falls... 37,500,000
“Central Iowa Energy, LLC Newton... 30,000,000
“Nova Biofuels Clinton County, Clinton... 10,000,000
“Freedom Fuels, LLC, Mason City... 30,000,000
“Iowa Renewable Energy, LLC, Washington...
30,000,000
“Renewable Energy Group, Inc., Ralston... 12,000,000
“Riksch Bio Fuels, LLC, Crawfordsville... 10,000,000
“Sioux Biochemical, Inc., Sioux Center... 2,000,000
“Soy Solutions, Milford... 2,000,000
“Tri-City Energy, LLC, Keokuk... 5,000,000
“Western Iowa Energy, LLC, Wall Lake... 30,000,000
“Western Dubuque Biodiesel, LLC Farley... 30,000,000
“East Fork Biodiesel, LLC, Algona... 60,000,00.”
5420. Schmitz, John F.; Erhan, Sevim Z.; Sharma, Brajendra
K.; Johnson, Lawrence A.; Myers, Deland J. 2008. Biobased
products from soybeans. In: Lawrence A. Johnson et al. eds.
2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 539-612. Chap. 17. [321 ref]
• Summary: On Jan. 2008 the price of crude petroleum
topped $100 per barrel. A search began for biobased
alternatives.
Contents: Introduction. Early soybean uses in industrial
biobased products: Early biobased product uses for soybean
protein, early biobased product uses for soybean oil,
chemurgy movement. Soybean protein in biobased products:
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Wood adhesives (background, markets, performance
properties, current interests {alkali modiﬁcation, enzymatic
modiﬁcation, chemical modiﬁcation, blended adhesives,
foaming adhesives, building materials, miscellaneous
adhesives}), plastics (background, performance properties,
markets, current interests), textile ﬁbers (background,
technology, performance properties, markets), paper coatings
(background, performance properties, technology, current
interests), paper and textile sizing, other uses for soy protein
in industrial biobased products (cosmetics, printing ink,
ﬁre-ﬁghting foams, powder and paste paints, agricultural
uses). Soybean oil in industrial biobased products:
Lubricants (background, performance properties, markets,
current interests), printing inks (background, technology,
performance properties, markets, current interests), paints,
coatings, and varnishes (background, technology and
performance, markets, current interests), polymeric materials
(plastics and plasticizers) (background, technology and
performance, market, current interests), drying oil products
(background, technology and performance {dimer acids,
polyamide resins}, markets), oleochemicals (background,
surfactants, soaps, and detergents), biofuels, other industrial
uses for soybean oil (home-heating oils, leather and textiles,
pharmaceuticals, cosmetics, dust suppressants, herbicide and
insecticide carriers, miscellaneous uses).
Figures show: (1) Photo of ﬁnger-jointed lumber made
with the honeymoon system. (2) Photos of (a) automotive
parts molded from soy plastic, 1939, (b) an exhibit dash
incorporating soy plastics, 1940, (c) and a plastic bodied
car made from soy plastics. (3) Photo of plastic materials
molded from soybean protein. (4) Schematic representation
of an alkyd resin molecule, a polyol molecule; it consists
of a polybasic acid molecule or radical, and a mono-basic
acid or fatty acid molecule or radical. (5) Diagram of DielsAlder reaction forming maleinized soybean oil. (6) Diagram
of epoxidation of soybean oil (a), followed by hydrolysis to
form polyols (b). modiﬁcation of polyols to form polyesters
(c), soybean oil based acrylates (d), and epichlorohydrin
modiﬁed soybean oil (e). (7) Flow chart of soy oleochemical
raw materials and their derivatives.
Tables: (1) Comparison of protein adhesive
characteristics. (2) Properties of lubricant base oils. Address:
1. Research Asst., Center for Crops Utilization Research,
Iowa State Univ., Ames, IA 50011.
5421. Van Gerpen, Jon; Knothe, Gerhard. 2008. Bioenergy
and biofuels from soybeans. In: Lawrence A. Johnson et al.
eds. 2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 499-538. Chap. 16. [262 ref]
• Summary: Contents: Introduction. Biodiesel history. Fats
and oils. The transesteriﬁcation reaction. Mechanism and
kinetics. Transesteriﬁcation of other sources of biodiesel.
Analysis of the transesteriﬁcation reaction products.

Commercial biodiesel production: Oil extraction, reaction
systems, separation, methanol recovery, washing, additives,
effect of alcohol type. Other uses of methyl esters: Fuelrelated uses, non-fuel related uses. Speciﬁcations and
standards: Quality concerns, test methods, oxidative stability.
Emissions. Energy balance. Glycerol utilization. Conclusion.
Figures show: (1) Flow chart (schematic diagram) of
biodiesel production. (2) Graph of comprehensive analysis of
biodiesel impacts on exhaust emissions.
Tables: (1) Major fatty acids (weight percentage) in
some oils and fats used as biodiesel feedstocks. (2) Biodiesel
standards ASTM D6751 and EN 14214. (3) Fossil energy
requirements for the biodiesel life cycle.
Schemes show: (1) Transesteriﬁcation of triacylglycerol.
(2) Water formation by hydroxide catalysts. Address: 1. Prof.
and Head, Dep. of Biological and Agricultural Engineering,
Univ. of Idaho, Moscow, ID 83844; 2. Research Chemist,
U.S. Dep. of Agriculture, Agricultural Research Service,
National Center for Agricultural Utilization Research, Food
and Industrial Oil Research Unit, Peoria, Illinois 61604.
5422. Lemke, Dan. 2008. SoySoftening the world: Lotion
manufacturer ﬁnds business ﬁne online. Where are they
now? Updates on past features. Ag Innovation News (AURI–
Agricultural Utilization Research Inst., Waseca, Minnesota)
17(3):5. July/Sept.
• Summary: Edina, Minnesota: SoySoft, a lotion made from
soybean oil, was developed 12 years ago from soy oil in
Minnesota by Lucy and Cliff Larson, a husband and wife
team. Workers in Cliff’s soybean processing plant noticed
their dry, cracked hands softened and healed after direct
contact with soybean oil. In Aug. 1996 they had a prototype.
Shortly thereafter they began working with a company in
Minnesota to make and bottle SoySoft. Note: The products
were ﬁrst sold commercially in March 1997.
“They were entering a market dominated by industrial
heavyweights, so they focused marketing efforts on gift
shops and small retailers. The soy lotion was a natural
promotional ﬁt for organizations like the Minnesota Soybean
Growers Association and the United Soybean Board, Larson
says. Soybean groups in Minnesota, Kentucky, and Maryland
have actively promoted SoySoft and found retail markets
across the country. In 2007 they marketed an average of
1,550 bottles of lotion per month, Larson says.”
Photos show: (1) Lucy Larson holding two bottles of
SoySoft. (2) Ten different types of SoySoft in plastic bottles.
(3) A right hand rubbing SoySoft on the back of a left hand.
5423. Morrison, Liz. 2008. AURI’s ﬁrst oil scientist retires:
Max Norris led fats and oils research for 18 years. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 17(3):4. July/Sept.
• Summary: Norris did early, pioneering work on soy
biodiesel “back in the day when people thought it was a pie-
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in-the-sky dream.” In 1992 he began work on “biodiesel fuel
speciﬁcations for underground mining equipment. Over the
next 15 years, his team helped three groups of Minnesota
farmers build biodiesel production plants.” Today Minnesota
“has more than 65 million gallons of biodiesel manufacturing
capacity, and all diesel fuel sold in Minnesota is a 2-percent
biodiesel blend. ‘Max was the strongest advocate for
bringing biodiesel online and getting it into the marketplace’
says Edgar Olson of Crookston, retired AURI executive
director.
“Norris headed up AURI’s Center for Producer-Owned
Energy, which helps Minnesota growers start renewableenergy ventures. The center’s innovative work on windbiodiesel electrical cogeneration is now being tested... When
the wind stops or drops, the biodiesel generator takes over,
producing continuous renewable energy.”
Norris became the soybean growers’ own expert–back
in the days when soybean oil prices were really, really low,
recalls Mike Youngerberg, Minnesota Soybean Association
ﬁeld services director. “Collaboration with AURI resulted
in successes like crop adjuvants made from methylated
soybean oil, Youngerberg says. Technical support has been as
important as ﬁnancial.”
“Norris, who lives in Lynd Township near Marshall, will
continue to do some consulting.” Norris as greatly enjoyed
working with AURI. Two color photos show Max Norris.
5424. Ontario Soybean Growers’ Update. 2008. OSG
supports SOBIN Ridgetown biodiesel facility. July. p. 1.
• Summary: “On June 20th, the Southwestern Ontario
Bioproducts Innovation Network (SOBIN) and the
University of Guelph’s Ridgetown Campus announced
federal funding of almost $1 million for the establishment of
an on-campus farm-scale biodiesel demonstration, education
and applied research facility.
“Ontario Soybean Growers’ support of the project
was recognized at the launch event, held at the Ridgetown
Campus. “OSG’s commitment of $10,000 toward the quality
testing laboratory for the Ridgetown biodiesel facility
underlines our members’ support for clean, renewable energy
research”, notes Dale Petrie, OSG General Manager. A main
objective of the project is to demonstrate to farmers how they
can be engaged in the renewable energy sector, by making it
easier for them to successfully produce fuel from their farms,
and add value to the by-products.
“Funding for the facility comes through Agriculture and
Agri-Food Canada’s Advancing Canadian Agriculture and
Agri-Food Program, delivered in Ontario by the Agricultural
Adaptation Council. SOBIN, a not-for-proﬁt organization,
works primarily within the agriculture, automotive, chemical
and energy industries to encourage increased bio-based
enterprise.”
Note that the title of this 1-page monthly e-mail report
has changed slightly. Address: Guelph, ONT, Canada.

5425. SoyaWax International. 2008. SoyaWax International
awarded Demonstration Fund Grant (News release). Cedar
Rapids, Iowa. 1 p. Aug. 11.
• Summary: “SoyaWax International is one of nine Iowa
businesses awarded a Demonstration Fund grant by
the Iowa Department of Economic Development. The
$150,000 award, the maximum amount available for a
single competitive application, was made on the strength of
SoyaWax International’s proposal to commercialize a new
generation of soywax products.” Address: 1029 Third St.
S.E., Cedar Rapids, Iowa 52401. Phone: 319-213-2051.
5426. van Gelder, Jan Wilhelm; Kammeraat, Karen; Kroes,
Hassel. 2008. Soy consumption for feed and fuel in the
European Union (Web article). The Netherlands: Profundo,
Van Duurenlaan 9, 1901 KX Castricum. 22 p. [29 ref]
• Summary: Contents:
Introduction
Chapter 1 Soy for feed in the EU-27
1.1 Soy imports
1.2 Soy meal and soy oil processing
1.3 Soy meal conversion into animal feed
1.4 Consumption of relevant livestock products
1.5 Soy meal needed for EU livestock consumption
1.6 Soybean acreage needed for EU livestock
consumption
Chapter 2 Biofuels in the EU-27
2.1 Overview of EU biofuel consumption
2.2 Biodiesel: production, imports and consumption
2.3 Fuel ethanol: production, imports and consumption
2.4 Acreage needed for biofuels
2.5 Projected use of transport fuel and biofuels in 2010
and 2020
Chapter 3 Total soy consumption in the EU-27
3.1 Total acreage of soybeans needed for EU
consumption in 2007
Appendix 1: Conversion of oils and meals into beans
Appendix 2: References.
Concerning biofuels, there is much valuable
information. “ In Europe, biodiesel is by far the most used
biofuel accounting for 75% of total biofuel consumption (see
2.1).”
“In 2007, the EU produced 68% of the biodiesel
manufactured worldwide (14).
A good source of information on European biodiesel is
European Biodiesel Board (www.ebb-eu.org).
Table 10, “EU-27: Biodiesel production and
consumption in 2007.” Total biodiesel consumption: 7,742
million liters. Per capita: 15.6 liters. Per diesel vehicle: 73.1
liters.
Table 11, “Main biodiesel producers in Europe in 2007.”
There are 10 major producers with 23 plants make 3,747,000
tonnes/year.
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The top 4 are:
Diester Industries, France, 7 plants make 1,240,000
tonnes/year.
Verbio AG, Germany, 2 plants make 380,000 tonnes/
year.
Cargill, Germany, 2 plants make 370,000 tonnes/year.
Biopetrol, Germany, 2 plants make 350,000 tonnes/year.
“In contrast to the United States, where the majority of
biodiesel is produced from soybean oil, rapeseed oil forms
the major feedstock in the EU.”
Table 12, “Feedstock used for biodiesel production in
the EU-27. In 2007 the oils used were 66% rapeseed oil,
17% soy oil, 7% palm oil and 9% other oils.
Figure 2. Production of biodiesel in the EU in 2007
(million liters). 3.1 shows that the global soybean harvest
in 2007 (201.8 million tonnes) after crushing yielded 158.9
million tonnes of soy meal and 37.5 million tonnes of soy oil.
That means that soybeans yield 18.6% of soy oil and 78.7%
of soy meal. The rest is waste. But because prices are very
different, the contribution of soy meal and soy oil to the total
value of the global soybean harvest is also different. 158.9
million tonnes of soy meal has a value of US$ 51 billion,
while 37.5 million tonnes of soy oil has a value of US$ 33
billion. One can therefore assume that of the total value of a
given amount of soybeans, 39% comes from the soy oil and
61% comes from the soy meal. Address: Millieudefensie
(Friends of the Earth, Netherlands).
5427. Crown Iron Works. 2008. A crowning achievement:
130 years of innovation, perseverance, and trust.
Minneapolis, Minnesota: Published by Crown. [vii] + 119 p.
Illust. Index. 28 x 24 cm.
• Summary: This is a very handsome history (by Carol

Pine) of Crown Iron Works, ﬁlled with ﬁne photos and many
sidebars: Contents: 1. Opportunity, grit and craftsmanship
(1878-1945): Tackling tough assignments, organic growth–
the “slow, hard way,” every kind of building imaginable,
steel posts by the millions, the roar before the rout, standing
tall in World War II, getting their act together, a near-death
experience. 2. Re-engineer... or disappear (1946-1969):
Inspiration from Henry Ford, a far cry from forging, hail the
“monarch of Manchuria” [the soybean], Crown’s next neardeath experience, nurturing ideas, teamwork for “curious
dummies,” more cause for reinvention, no ducking the facts,
duck boats and Minnie’s makeover. Soybeans supplant steel
(1970-1982): Another Mr. Wizard, a heavy metal medley,
telling it like it is, selling the “bigs,” young and restless, can
we do it?, a day in the life of “Sam Soybean” (diagram),
aging aircraft and blind transport, a pivotal choice, pillorying
paper, German engineering, Yankee ingenuity, Crown
timeline. 4. Crown joins the “global village” (1983-1989):
The new Crown circa 1984, the man behind the anvil,
the globe trotting begins, inﬂation beyond imagination,
extractors in Europe, consorting with Krupp, geopolitical
pistachios, in China patience, from Chicago a good ﬁt, a
breach and a bond, a handshake is a deal, pairing with Pisces,
home runs for crown. 5. An old company with new tricks
(1990-1999): The dehulling gamble, taking it on faith, keep
it simple, extraction traction, on the road again, initiative
pays, good faith rewards, from bulbs to beer, Crown’s global
voices, from Indonesia to Mexico, doing business in Russia’s
wild west, birthday greetings, business a la barbecue,
from detergent to diesel fuel, a genuine win-win equation,
“urning” conﬁdence. 6. Feeding and fueling the world
(2000-2008): Gazillion gallons, learning from Europe, wired
and willing, all points east, whose process is it?, nothing
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ventured, Jesse [Ventura] see, Jessee do, the road to reﬁning,
a reluctant farewell, busy, busy, busy, the “pack rats” prevail,
when last seen, a day in the life of “Sam Soybean” today
(color diagram), into the old carbon dioxide, locally grown
food and fuel, what makes us proud. In closing. Appendixes:
In closing. Employees. Management team. Ofﬁce locations.
Trademarks and brands. Acknowledgments. Photo credits.
Photos show: August Malmsten, John Hernlund,
Andrew Nelson, Eli Anderson, Minneapolis Star and
Tribune Building (Crown had a big part in the building of
Minneapolis), barbed wire screw posts, A Nilson tractor,
Eli and Clifford H. Anderson, Crown Iron soy bean plant,
Dawson Mills’ plant, Bill Kratochwill, a home coal stoker,
Minneapolis structural steel projects, Clifford I. and
George Anderson, Jeff Scott, Heinz Schumacher, Crown
employees 1937, Clifford H. Anderson, Crown employees
1972, Crown extractor, Clifford I. Anderson, Hubert
Humphrey Metrodome, a 4,000 Series Crown Exractor, a
carbon dioxide press using the HIPLEX process, A Crown
Friendship Engineering plant in Wuhan, China, Crown
employees at 125th anniversary in 2003. Crown’s new
ofﬁce and warehouse on Broadway and Johnson streets.
George Anderson. Archimedes screw pump, Crown Model
III extractor, Crown / Schumacher Counterﬂow DTDC (DT
= desolventizer-toaster), overseas installations (Brunswick,
Georgia; Caramura, Brazil; Philippines); by the late 1980s
Crown plants were computerized, Kin Kong Yee of Pisces,
inside a Crown Jet Dryer, inventors Darcy Moses and Bill
Stevenson, Crown Jet Dryers, new headquarters in northeast
Minneapolis, Model IV extractor for the pharmaceutical
industry, Clifford Anderson in China, Jeff Scott in China,
Valentin Zaletkin and Boris Solovyov in Moscow [Russia],
Hernan Paredes, biodiesel decanters, computer generated
image inside a Crown biodiesel plant, Jesse Ventura and
George Anderson, huge Crown extractor in Argentina,
welded heat exchanger coils, Harburger–Freudenberger
HIPLEX Press (using carbon dioxide), Cliff Anderson
who retired in 2008, Crown employees in 2007, Crown
management team in Aug. 2007. Address: Minneapolis,
Minnesota.
5428. Donley, Arvin. 2008. In the eye of the storm: Sosland
Publishing’s Purchasing Seminar addresses the challenge of
today’s volatile commodity markets. World Grain 26(8):4143. Aug.
• Summary: Last year only 63.6 million acres of soybeans
were grown in the USA, the smallest area this decade. In
June the USDA estimated U.S. soybean planted area in 200809 at 74.5 million acres.
“Record soybean oil prices: Despite only modest growth
in U.S. biodiesel production, soybean oil prices surged to
record high levels in 2007-08, propelled upward by a smaller
soybean crop than expected...”

5429. Ontario Soybean Growers’ Update. 2008. Thoughts
from the OSG chair [Leo Guilbeault]. Aug. p. 1.
• Summary: “It’s been busy here at OSG. New staff
members are ﬁtting in well, new Directors are taking active
roles in the organization and as you’ll see by the following,
the whole association has been working hard on behalf of
our growers. In this OSG Update, you’ll ﬁnd information
on the Grower Requested Own Use (GROU) Program that
allows farmers to economize by importing U.S. versions
of Canadian registered crop protection products for their
own use; Farm Input Price Monitoring done by Ridgetown
College; the 2008 Canadian Soybean Harvest Survey, and
OSG’s 2008 Soybean Yield Challenge.
“The OSG Board has been busy dealing not only with
the GROU program, but also with research projects, and of
course the ongoing Memorandum of Understanding (MOU)
process. Keep an eye out for more information on the MOU
in the next few weeks; things are ﬁnally coming together.
“Results of OSG’s strategic plan, unveiled last winter,
are beginning to take shape. We have quite a few projects
and proposals on the go that will have a positive impact on
maximizing value for the whole Ontario soybean industry.
To learn more on this topic, be sure to visit the OSG–Soy
20/20 Innovation booth at Canada’s Outdoor Farm Show,
September 9, 10, 11, 2008. We will be located in the Grow
Guelph tent, on the North Mall between 2nd and 3rd Lane,
along with the University of Guelph and other agri-food
innovation partners.” A portrait photo shows Leo Guilbeault.
Address: Guelph, ONT, Canada.
5430. Organic and Non-GMO Report (The) (Fairﬁeld,
Iowa). 2008. UN expert: Biofuels are main cause of world
food crisis. 8(9):20. Oct.
• Summary: “According to UN expert Oliver de Schutter,
recent studies show that the United States and European
Union biofuel production were the biggest contributors to the
world food crisis.”
“The International Monetary Fund estimates that 70%
of the rise in corn prices was due to biofuels; for soybeans
the ﬁgure was 40%. The World Bank, said de Schutter, has
concluded that biofuels from grains and oilseed in the US
may have generated up to 75% of the rise in the commodity
prices.”
5431. Donley, Arvin. 2008. Soya summit: Experts discuss
ways to meet oilseed sustainability challenges as demand for
food, feed and fuel grows. World Grain 26(11):63-65. Nov.
• Summary: Soyatech’s “Soya & Oilseed Summit 2008:
Growing sustainable opportunities in global agribusiness,”
was held Sept. 17-19 in St. Louis, Missouri. It was the third
such annual conference, and was attended by several hundred
participants for 11 countries. A key focus was biodiesel
production.
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5432. INFORM (AOCS). 2008. In memoriam: Edwin W.
Meyer. 19(12):817. Dec. [21 ref]
• Summary: A superb obituary and biography of Ed. Meyer
Sr., who died on 14 March 2008 in Chicago, Illinois at age
93 in his home of 60 years. A photo shows him as a young
man, standing next to Percy Julian, both looking at the same
book, in a room lined with books from ﬂoor to ceiling–
probably The Glidden Company’s library.
In 1936, his ﬁrst job after graduate school was as a
research chemist on soy proteins for The Glidden Company
under Percy Julian (See Inform 19:411-414, 2008), whom he
had met at Depaw University (in Greencastle, Indiana).
In 1938 he was given his own research project on
phosphatides (lecithin). This research led to Glidden’s Soya
Products Division being the ﬁrst American company to
commercialize food-grade granular lecithin in the (Glidden
RG Lecithin) in the mid-1950s. Note: Glidden had launched
its ﬁrst commercial nongranular food-grade lecithin product
in late 1934.
Meyer completed his PhD in steroid chemistry at
Northwestern University (in Evanston, Illinois) in 1943. He
then returned to Glidden in Chicago. Illinois, and worked as
a research chemist in the Soya Products Division until 1958.
He played a key role in developing Glidden’s two
pharmaceutical products: progesterone, synthesized from soy
stigmasterol; and sitosteryl acetate dibromide, derived from
soy sterols.
In 1958 Central Soya Company acquired Glidden’s
Soya Products Division, renaming it the Chemurgy Division.
Ed Meyer became director of research. “In this position he
continued to develop nonfood uses for soy proteins.”
In 1979 he retired from Central Soya but remained
active as a consultant–mostly for Central Soya [and
Soyfoods Center]–until his late 80s.
During his career he published 51 articles and was
issued 40 U.S. patents related to soy, mostly soy proteins.
There follows a ﬁne recollection of Ed. Meyer by
Deland Myers of North Dakota State Univ. Meyer “linked
the past of soybean uses to the current and future uses of
soybeans in biobased nonfood applications” such as the
use of soy proteins in paints, paper coatings, inks, wood
adhesives, plastics, etc. “The discussion I had with him
changed the course of my research career...” He encouraged
Deland Meyers to continue to investigate the potential of
soybeans in such nonfood applications.
Edwin Meyer Sr. is survived by his wife, Linda, and his
son Edwin Meyer, Jr.
5433. United Soybean Board (USB). 2009. New Year, new
soy products (News release). St. Louis, Missouri: USB. 3 p.
Jan. 26.
• Summary: The list of soy products has grown steadily,
from 2005 when 19 new products were commercialized
to 26 in 2007 and 28 in 2008. “The U.S. soybean checkoff

looks for industry partners to grow demand for our products
by partnering with them to research and create new
technologies.”
The categories in 2008 are: Plastics (10 products),
coatings, printing inks and adhesives (6), and solvents (12).
For each product is given the product name, the application /
use, and the manufacturer.
5434. Viavant, Suzi Jenkins. 2009. Re: Introducing soyfoods
to the highlands of Guatemala. III. Continued. Letter to
William Shurtleff at Soyinfo Center, Feb. 5. 6 p. 28 cm.
• Summary: Continued: In July of 2008 the members of
ADIBE traveled to Guatemala City to compete and present
all of their products at a National Rural Development
contest; they were recognized as one of ten winners and were
awarded 46,000 quetzals.
The project has become a model project worldwide.
The soy dairy has operated as a self-sufﬁcient business
for twenty-nine years. It employs seven members of the
Mayan community full-time and perhaps most importantly,
continues to supplement the protein intake of the Mayan
children.
As of August 21, 2008: The current items produced and
sold weekly are: 40 gallons of soymilk, 110 pounds of tofu,
15 gallons of soy ice cream, 20 pounds of tempeh, and 20
pounds of soy ﬂour.
In October of 2007, Amado del Valle developed several
new products which the soy factory now produces; shampoo,
face cream and hand soap (all made from tofu whey, which
was previously discarded).
As it is becoming increasingly more popular to be
“green,” we, the people of this planet, should harness this
global consciousness and set up more projects of this kind,
which has proven to make the most of our world’s resources
and provide quality nutrition and education to people
who would otherwise not have them. With more funding,
education and organization of the planet’s resources, there
would be plenty of protein to go around, and malnutrition
could be a thing of the past–this is my dream. My experience
has taught me that small donations, desire, grass roots
commitment and organization can change and save lives.
Note: This article is written from the memory of my
experience setting up the Soy Demonstration Programs in
Guatemala. However I would like to acknowledge that the
success of the soy program involved many Plenty volunteers
and Farm members, who have contributed or supported the
project directly or indirectly over many years. I apologize if I
missed mentioning anybody.
Even though I am no longer a member of Plenty, I have
still consistently returned to Guatemala to check-up on the
project and bring them supplies.
For more information please contact: Suzi at
soysolutions@gmail.com or Plenty International, P.O. Box
394, Summertown, Tennessee 38483. Phone: (931) 964-
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4323. www.plenty.org. plenty@plenty.org. Address: Salt
Lake City, Utah.
5435. Shurtleff, William; Aoyagi, Akiko. comps. 2009.
Bibliography of lecithin: 1,504 references from 1793 to
2009, extensively annotated. Lafayette, California: Soyinfo
Center. 494 p. Subject/geographical index. Author/company
index. Printed March 16. 28 cm. [1504 ref]
• Summary: This comprehensive bibliography on lecithin
focuses on lecithin derived from the soybean. Starting with
the early literature, it shows how and why the soybean
has become the world’s most popular lecithin source. It
concludes with the vast body of literature published since
World War II. Thus it is one of the most comprehensive,
current, and useful sources of information on lecithin
available today.
One of more than 50 bibliographies on soybeans and
soyfoods being published by the Soyinfo Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 31
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 36 years,
each reference in this bibliography features (in addition to
the typical author, date, title, volume and pages information)
the author’s address, number of references cited, original
title of all non-English publications together with an English
translation, month and issue of publication, and the ﬁrst
author’s ﬁrst name (if given).
It also includes details on 262 commercial soy lecithin
products, including the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information
on each product (such as references to and summaries of
advertisements, articles, patents, etc.) are also given.
Details on how to use the bibliography, a complete
subject and geographical index, and author/company index,
are also included. Address: Soyinfo Center, P.O. Box 234,
Lafayette, California 94549 www.soyinfocenter.com. Phone:
925-283-2991.
5436. AGP–A Cooperative. 2009. Annual report: Celebrating
25 years. When cooperatives cooperate–success follows.
12700 West Dodge Road, P.O. Box 2047, Omaha, Nebraska
68103-2047. 32 + 8 + 21 p. 28 cm.
• Summary: Net sales for 2008 (year ended Aug. 31) were
$4,294.205 million, up 66.1% from $2,585.287 million in
2007. Earnings from continuing operations (before income

taxes): $143.912 million up 63.1% from $88.227 million in
2007.
Records achieved (p. 3): Earnings and hash returned
to member cooperatives. Aminoplus production and sales.
Exports through the Port of Gray’s Harbor. Production
of specialty oils. Soy biodiesel production, sales and
proﬁtability.
Capital investments: Including–Completion of soy
biodiesel plant at St. Joseph, Missouri. Soybean processing
upgrade and expansion at St. Joseph, Missouri. Customdesigned soybean meal rail cars.
On page are three bar charts showing the net earnings,
members’ equity, and cumulative cash returned to members
(component premiums, redemptions, and cash patronage
dividends) each year from 1984 to 2008. Very impressive!
An 8-page insert contains a timeline of AGP from 1983
to 2008. Address: Omaha, Nebraska. Phone: (402) 496-7809.
5437. Product Name: SeamSeal Joint Bonding Agent (for
paved asphalt).
Manufacturer’s Name: BioSpan Technologies, Inc.
Manufacturer’s Address: 6540 Meyer Dr., Washington,
Missouri 63052 USA (Corporate address: P.O. Box 4222,
Ballwin, MO 63022). Phone: 1-800-730-8980.
Date of Introduction: 2009 March.
Ingredients: Incl. soybean oil.
How Stored: Shelf stable.
Nutrition: New Product–Documentation: Letter (e-mail) from
Lindsey Hermes, Marketing Director, BioSpan Technologies,
Inc. 2010. Feb. 10. SeamSeal Joint Bonding Agent was ﬁrst
sold commercially in April 2001. Soy oil is used as a drying
oil.
5438. Lamp, Greg. 2009. My view: Soy biodiesel still rules.
Corn and Soybean Digest. March. p. 4.
• Summary: “The world of soy biodiesel is suffering with
nearly a third of the plants in the U.S. idled this past year...
‘We’re just going through a challenging time right now,’ says
Joe Jobe, CEO of the National Biodiesel Board (NBB).”
Still, at last month’s NBB there was great enthusiasm for
biodiesel among the 2,000 eager attendees. Address: Editor.
5439. Ontario Soybean Growers’ Update. 2009. Soybean,
corn & wheat producers fund $1.16 million in research &
innovation. March. p. 1.
• Summary: “Ontario’s soybean, corn and wheat producers
collectively funded ﬁfty-eight research and innovation
projects to the tune of $1.16 million in the past year.
Research dollars invested by the Ontario Soybean Growers,
Ontario Corn Producers and Ontario Wheat Producers
leverage a signiﬁcant amount of funding from both public
and private sources. On average, every grower dollar
invested generates four dollars from these sources, resulting
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in a total research investment of over four million dollars.
“’We’ve decided to shine a spotlight on the signiﬁcant
amount of agronomic, utilization, insect and disease research
that is carried out each year by Ontario’s grain farmers’,
says Crosby Devitt, Research & Innovation Manager for
Ontario’s soybean, corn and wheat producers. The ﬁfty-eight
projects are being featured at this week’s soy, corn and wheat
producers’ Joint Conference in London, Ontario.
“’Farmers who grow soybeans, corn and wheat are
really interested in the latest research being funded by their
check-off dollars’, added Alison Walden-Coleman, Research
Projects Coordinator for the three organizations. ‘We have
created a special publication summarizing current research
projects being done on growers’ behalf. It’s available in hard
copy at the Joint Conference, or can be accessed through the
Ontario soybean, corn and wheat websites. Our goal is to
help better inform producers about how their research dollars
are being spent’.
“Ontario Soybean Growers’ current research investment
totals $550,000, which has leveraged over $2,000,000 in
Ontario soybean research. $350,000 of the OSG funding is
spread over the twenty-six projects listed to the right; another
$200,000 will help to fund new projects beginning in 2009.
“A call for research proposals for this additional
$200,000 in OSG research funding was recently issued.
For more information, contact Crosby Devitt: cdevitt@
soybean.on.ca or Alison Walden-Coleman: alison.walden@
ontariowheatboard.com.”
A photo shows the cover of the 2009 Research Projects
Guide.
A full-page table shows (for soybeans only): (1) Project
type (soy agronomy, utilization, insect & disease control,
combination projects). (2) Names of researcher(s). (3)
Institution where research will be conducted. (4) Project
title. For example: Development of high oil soybeans to
improve the production efﬁciency of biodiesel. Development
of industrial soy protein ﬁlms. Development of soy protein
isolates for the food industry from Ontario soybeans.
Address: Guelph, ONT, Canada.
5440. Informa Economics, Inc. 2009. Feedstocks of the
future: Prospects for dedicated biofuel crops–A multiclient
study prospectus. Memphis, Tennessee.
• Summary: On the cover of the 12-page prospectus is a list
of “Pressing biofuel feedstock questions” to which the report
is said to contain the answers.
For example: (1) What biofuel feedstocks are being
developed? (2) Who is investing in these feedstocks. (3)
Where in the product lifecycle is each feedstock? (4) What
are the key 2nd generation biofuel processing technologies,
and do the economics of these technologies differ by
feedstock? etc. Address: Memphis, Tennessee.
5441. Campbell, John. 2009. Political pod [federal ethanol

and biodiesel mandates]. AGP News (Omaha, Nebraska) No.
2. p. 4.
• Summary: “Have you ever heard the phrase “direct and
indirect land use”?
“It’s a phrase that was inserted into the 2007 Energy
Bill. That bill raised the ethanol mandate from corn to 15
billion gallons and established a biodiesel mandate starting at
500 million gallons. One of the concessions to environmental
groups in the deal-making was to require new ethanol plants
and all biodiesel plants to make ethanol and biodiesel that
have lower life-cycle greenhouse gas emissions than fossil
fuels.
“Everybody knows that renewables generate less
greenhouse gasses than fossil fuels. After all, that is what
the government reports already say. Right? Well, not so fast
cowboy! Turns out that those government reports did not
consider “direct and indirect land use”. They did not consider
it for good reason. The whole theory is ﬂimsy at best.
“Congress passed a bill that was supposed to ramp up
renewable use but then tied conditions to the production
of renewables that make it nearly impossible to actually
accomplish the goals.”
5442. Myers, Carrie. 2009. Biodiesel–Then and now. Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 20(7):12-13. Spring.
• Summary: “Since 1992, the soybean checkoff has invested
over $60 million into biodiesel promotion, research and
development. Today, the United Soybean Board (USB) and
state soybean checkoff fund almost all major soy biodiesel
promotion and research, and efforts are focused on informing
fellow farmers and ranchers as well as the general population
of the beneﬁts of soy biodiesel. Nearly half of all farmers use
a biodiesel blend, and, according to USB, if every farmer and
rancher used B2, a 2 percent blend of soy biodiesel, it would
use almost 48 million bushels of soybeans every year.
“Why biodiesel? Advanced biodiesel is better for an
engine than conventional diesel because it has a higher fuel
lubricity, decreasing wear-and-tear that often shortens an
engine’s life. Blends as low as B2 can increase fuel lubricity
by up to 66 percent. Also, soy biodiesel can be used year
round, even in cold weather conditions, without engine
modiﬁcations.
“Biodiesel is a renewable resource. While oil reserves
are being depleted, biodiesel will never run out as long
as there are soybeans growing on the millions of acres of
farmland in America. Using mostly biofuels will bring the
U.S. one step closer to energy independence. Biodiesel
is also the fastest growing fuel in the nation, with annual
production of 1.39 billion gallons a year.
“In a time of ‘going green,’ biodiesel has a 78 percent
life cycle carbon dioxide reduction, according to the
U.S. Department of Agriculture, which is good for the
environment. Speaking of green, biodiesel supports the
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economy. A 2008 study estimated that biodiesel brought over
$655 million to the gross domestic proﬁt [sic] and 3,700 jobs
to Iowa.”
“Biodiesel and the Soybean Checkoff: In 1990, the
soybean checkoff in Missouri funded the ﬁrst soybean
biodiesel research in the U.S. Over the last 18 years, soy
biodiesel has grown by leaps and bounds, from early
demonstrations in front of the Capitol to former President
Clinton signing an executive order calling for the expanded
use of biobased fuels to today’s availability of biodiesel
at many pumps across the nation. Most of the biodiesel
made in the United States is from untouched soybean oil
or cooking oil that was made from soybean oil. According
to the National Biodiesel Board (NBB), by 2004 over 25
million gallons of soybean oil were processed into advanced
biodiesel.
“The production of advanced soy biodiesel is an
opportunity for producers to create demand through on-farm
use, and demand is integral to increasing proﬁt. An economic
analysis from NBB estimates biodiesel has raised the price of
soybeans by around 40 cents per bushel so far in 2OO9.
“Ed Ulch, NBB treasurer from Solon, Iowa, says
checkoff dollars used primarily for research and marketing
have been responsible for the commercialization of biodiesel.
“’The dollars, more recently, have been leveraged with
industry for engine testing, advanced diesel technology,
education, legal, establishing specs [speciﬁcations], quality
enforcement, as well as continued commercialization,’ Ulch
says. ‘From the farmer standpoint, those checkoff dollars
invested in biodiesel have provided the best return on
investment of any checkoff dollars.’
“According to NBB and a study conducted by AUS
Consultants, 4 percent renewable fuel use by 2016 across the
nation would increase soybean production from 51 million
bushels in 2002 to 318 million bushels by 2016. Soybean
prices would increase an average of 68 cents per bushel,
or 11.8 percent of the baseline. Steve Howell, president of
MARC-IV Consulting Inc., has served as technical director
for NBB and chairman of the ASTM Task Force on Biodiesel
Standards since 1994, says since its inception, biodiesel has
far surpassed its initial goals.
“’I think back to a presentation that was given to USB
back when biodiesel was in its infancy, in 1993-94, when
Gary Ellington and Kenlon Johannes from Missouri said
if biodiesel could amount to around 35 million gallons per
year, it could raise the price of soybeans some 5 to 9 cents
per bushel,’ Howell says. ‘If biodiesel could amount to 70
million gallons it could raise the price 9 to 18 cents per
bushel, which would more than pay for the investment the
checkoff would need to invest to get it there. Sales last year
were 700 million gallons, which is a tenfold increase over
the “stretch goal” of 70 million in 1993-94.’
“Future of soy biodiesel: While the return on investment
for soybean producers has been promising, more needs to

be done for the advanced biodiesel industry to stay ahead of
the game. There need to be incentives for biodiesel in order
to increase the demand, which will increase proﬁt. Many
states are implementing mandates or tax incentives to keep
biodiesel competitive. Currently, seven states have mandates
in place to help drive the demand for biodiesel. A biodiesel
tax incentive is a federal excise tax that lowers the cost of
biodiesel for consumers.
“Bob Metz, a USB director from South Dakota and
chairman of NBB’s technical committee, says education on
biodiesel, along with availability, is important in order to
increase usage.
“’I believe broader distribution areas would help a lot,’
Metz says. ‘Most farmers will use it if they can get it. We
had a strong push for education on biodiesel before, and I
think if we did that again, we would get higher usage from
farmers and truckers.’
“Howell feels more people are looking for ways to be
environmentally conscious and biodiesel may be the answer.
“’After the last 10 years, I think most Americans
understand we need to reduce our dependence on fossil
fuels like gasoline and diesel fuel,’ Howell says. ‘Whether
your reason is global warming, U.S. job creation, reduced
dependence on foreign oil, local health issues or a myriad of
other reasons, if we–and our kids and grandchildren–are to
continue to enjoy the standard of living we have all become
accustomed to, we are going to have to start ﬁnding CO2reducing alternatives to fossil fuels.’”
Photos show: (1) A close-up view of the word
“Biodiesel” on the side of a tanker. (2) A B20 Biodiesel gas
pump. (3) A hand holding a gas nozzle ﬁlling a vehicle with
biodiesel.
5443. Iowa State University. 2009. ISURF ﬁnalizes licensing
agreement with Iowa-based wax company. www.news.
iastate.edu/ news/2009/ jun/isurfwAX. June 29.
• Summary: “Ames, Iowa–Iowa State University Research
Foundation (ISURF) has ﬁnalized a licensing agreement for
a novel soy-based wax process with SoyaWax International,
a Cedar Rapids company. Soy-based candles have been
manufactured for a long time, but until now, the wax in those
candles was either too soft or brittle and crumbly, according
to Tong Wang, associate professor in food science and
human nutrition at Iowa State University and inventor of the
new wax technology.”
“Michael Richards, founder and president of SoyaWax
International, who initiated soy wax development in 1993,
thinks the new soy-based wax will be in great demand for
candles and packaging applications. ‘The wax industry
[mostly petroleum based] uses about 10 billion pounds each
year,’ said Richards. ‘Fifty percent of that is used for candles
and another 30 percent on coating for corrugated boxes and
other packaging materials.’ Richards says the new soy-based
wax can be an earth-friendly substitute in both of those
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industries.”
5444. Green, Cindy. 2009. Zirconia–a fuel’s gem:
Minnesota chemists’ invention quickly converts unreﬁned
oils to biodiesel. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Waseca, Minnesota) 18(2):2-3.
April/June.
• Summary: “Isanti, Minn.–Biodiesel can be made from
almost anything that has fats or oils–beans, pine trees,
beef tallow, chicken fat, restaurant grease. With current
technologies, pure soy oil is most efﬁciently converted to
fuel. But breakthrough technology may make waste grease
and even algae ‘pond scum’ the fuels of the future.
Minnesota chemists have invented a way to use metal
oxides to quickly and cleanly convert unreﬁned oils to
biodiesel. The ‘Mcgyan’ process will be tested commercially
in a biodiesel demonstration plant opening this spring in
Isanti. Ever Cat Fuels will produce 3 million gallons of
biodiesel annually.
“’This process can use feedstocks that the traditional
biodiesel process cannot use,’ says Dave Wendorf, marketing
director of McNeff Research Consultants, which holds
intellectual property rights to the patent pending Mcgyan
process.”
5445. Lemke, Dan. 2009. 20 years of innovating: AURI
begins third decade of service to Minnesota. Ag Innovation
News (AURI–Agricultural Utilization Research Inst.,
Waseca, Minnesota) 18(2):5. April/June.
• Summary: “A troubled rural economy that spurred creation
of the Agricultural Utilization Research Institute 20 years
ago differs from today’s troubles. But AURI’s key tool to
help rev the economy is still innovation.
“The 1980s was a difﬁcult decade for American farmers.
In the Midwest, thousands of families lost their homes and
farms amid a serious farm crisis.
“Low commodity prices, rapidly falling land values,
overwhelming debt, an economic recession and a grain
embargo prohibiting farm-commodity sales to the former
Soviet Union, resulted in thousands of farm foreclosures and
a dramatic change in the agricultural landscape.
“Technology developed in prior decades led to rapid
increases in farm productivity. According to the Minnesota
Agricultural Statistics Service, in 1945 one acre of
Minnesota farmland could produce about 39 bushels of
corn. By 1985, that same acre produced about 115 bushels.
The increased production, combined with difﬁcult export
markets, yielded crop surpluses and held prices down.
“Minnesota leaders recognized something innovative
needed to be done to strengthen rural Minnesota’s economy
and to use the growing grain supplies. Discussions with
commodity groups, farm organizations and legislative
leaders resulted in 1987 legislation that created the
Agricultural Utilization Research Institute. Initially, AURI

operated under the umbrella of the Greater Minnesota
Corporation, which was designed to conduct applied research
and generate business development in natural resources,
manufacturing and agriculture.
“A steering committee of AURI’s advisory board,
representing ag-related organizations and businesses, led
the program. In June 1989, AURI was incorporated as an
independent nonproﬁt organization.”
5446. Lyddon, Chris. 2009. Focus on South Africa: Nation
has embraced GM crops while others on the continent
oppose biotech development. World Grain 27(6):22, 24-26.
June.
• Summary: South Africa is a major oilseed producer. In
2008 some 915,000 hectares of oilseeds were planted,
according to the South African Crop Estimates Committee.
This was 16.7% higher than 2007 and the second highest
since the deregulation of the South African agricultural
marketing system in 1996. Sunﬂowers accounted for 69%,
soybeans 25%, and peanuts 6% of the total area.
Note: Deregulation, replacing Agricultural Control
Boards and leading to a free market, was brought about by
the Marketing of Agricultural Products Act, No. 47, of 1996,
which replaced the original Marketing Act of 1937.
South Africa imports about 900,000 tonnes (metric tons)
per year of soybean meal.
Rainbow National Renewable Fuels Ltd. is constructing
a 1.5 billion rand (US$189 million) biodiesel production
plant in the Eastern Cape. The plant is slated to produce both
biodiesel and pharmaceutical glycerin from domestically
produced and imported soybeans, using 1.36 million tonnes
of soybeans a year to manufacture 288 million liters of
biodiesel, “making it the largest soybean processing facility
in Africa.” It is expected to begin operations in late 2009.
South Africa grows about 1.8 million hectares of
genetically engineered [GM] maize [corn], soybeans and
cotton.
Maize is by far the country’s most important cereal crop.
The International Grains Council (IGC) estimates that South
Africa’s maize production in 2008-09 will be 11.2 million
tonnes, including 6.5 million tonnes of white maize and 4.7
million tonnes of yellow maize.
South Africa’s government has slowed development
of biofuels by excluding maize as a feedstock and by not
introducing any mandatory blending of ethanol. They believe
that the incentive is not good enough to start development of
a new industry.
5447. Wiley, Mary. 2009. OSG and Quality Homes partner to
create Soy House! Ontario Soybean Growers’ Update. June.
p. 1.
• Summary: “Imagine stepping into a house that symbolizes
the power of Ontario’s emerging bio-economy. Featured
in the heart of the 2009 Royal Agricultural Winter Fair
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(RAWF) will be a special house made and furnished with as
many soy-based products as possible. The Ontario Soybean
Growers have partnered with Quality Homes to create the
Soy House!
“OSG’s main priority is market development of the 101+
Uses of Soy. The goal is to add value to Ontario’s soybean
crop, and capture that value within the Ontario economy,
by identifying speciﬁc end uses for soy components. For
example, soybeans are a good source of renewable polyol
that can replace the petroleum content in a wide range of
products.
“OSG hosted a symposium in December 2008 at the
Toronto Stock Exchange to highlight the use of soy in many
commercial, industrial, residential and personal products
such as sofas, mattresses, bedding, car parts, clothing, food,
and health and beauty products. The goal was to illuminate
for media and Queen’s Park representatives the important
role Ontario-grown soybeans will play in capturing valueadded opportunities for renewable crops grown in this
province.
“The symposium highlighted various room vignettes
made from soy-based products: soy lubricants, engine
oils, and car parts in the garage; no-VOC (volatile organic
compound) paints on the walls; soy foam furniture,
mattresses, pillows and candles in the living and bedroom
areas. Soy soaps and skin care products as well as a wide
variety of soy food and beverage products were also
featured.
“From that original symposium came the idea to raise
awareness of the 101+ Uses of Soy by building a Soy House!
With 326,000 urban and rural visitors seeking an educational
experience, the RAWF was chosen as the perfect base for the
house.
“OSG partnered with Quality Homes (www.
qualityhomes.ca) to display the house. The home will be
built in Quality’s climate controlled production facility
in Kenilworth. This type of building means construction
materials and trades are always protected from the effects of
harsh weather, which means homes are delivered straight,
true and are guaranteed on-time.
“Visitors to the RAWF will be able to tour the 1200
square foot house, and learn about the companies producing
the soy-based products which comprise the house and its
contents. Through this process, they will become familiar
with the long-term health, environmental and economic
beneﬁts of Ontario soybeans.
“Set the dates for the 2009 Royal on your calendar now:
November 5 to 16, at the Direct Energy Centre, Exhibition
Place, Toronto. While you’re there, be sure to visit OSG’s
Soy House!”
A large photo shows an interior view of the Soy House.
“Soy-based furniture, cushions, carpet backing, candles and
low-VOC paints are just some of the 101+ Uses of Soy that
will be featured in the OSG-Quality Homes Soy House!”

Address: OSG Communications Director, Guelph, ONT,
Canada.
5448. Bernard, Richard L. 2009. Re: Update on work with
Gardensoy varieties of edamame. Letter (e-mail) to William
Shurtleff at Soyinfo Center, July 7. 3 p.
• Summary: “Six Gardensoy varieties were released in May
2000 (Gardensoy 11, 21, 22, 31, 41, and 42) and the seven
more were released in May 2002 (Gardensoy 01, 02, 12,
23, 24, 32, and 43). These were open releases, available to
anyone with no restrictions. I have sent out free trial seed
packets each year since to any gardener wishing to plant
them. These were small packets with about 50 seeds each,
enough to plant a 8 to 10 foot trial row and were provided at
no charge.
“I ﬁlled requests from about 200 gardeners in 2008
(With an average of 5 varieties to each gardener, this totaled
about 1,000 packets.) I have already sent seeds to over 120
gardeners in 2009. A few years ago these varieties were sold
by one seed company (Rupp Seeds, Wauseon, Ohio) but they
dropped them after one year because of low demand.
“The 13 varieties have a good range in maturity (over
30 days) from Maturity Group 0 to 4 (the ﬁrst digit of the
variety number), and it is wise to plant several to spread out
harvest time. The main difference between these varieties
and the typical grain varieties grown in this country is
the larger seed size with only slightly lower yields. Their
advantage over Asian vegetable varieties is higher yield and
better seed quality in our environment. They are generally
more shatter-resistant, more lodging resistant, and more
disease and insect resistant than typical Japanese and Korean
vegetable varieties. They have Japanese or Korean vegetable
varieties in their ancestry from which they get their larger
seed size but also have American grain varieties in their
parentage from which they get their better adaptability to our
growing conditions.”
With this e-mail, Dr. Bernard sends three attachments
that he has written: (1) Garden-type vegetable soybean
varieties (4 pages), which includes two tables giving details
on each variety. (2) Growing, harvesting and cooking
Gardensoys (1 p.), containing practical information for those
receiving packets of the soybeans. (3) New garden-type
soybean varieties (2 p.), with general information and a table
giving details on the Gardensoy varieties and comparing
them with two grain-type soybeans and 4 other large-seeded
varieties.
Talk with Dr. Richard Bernard. 2009. July 4. Breeding
and distributing Gardensoy varieties has been one of his
main activities and hobby since his retirement from the
University of Illinois as a soybean breeder; he pays the
postage on the seeds (about $500 a year) out of his own
pocket–so it is a work of love. He also dances three nights
a week. From the year 2000 to 2007 he sent out about
500 packets a year of Gardensoy soybeans to roughly
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100 gardeners who requested them. In 2008 he sent 1,000
packets; ﬁve packets to each of 200 gardeners, 50 soybeans
per packet. People learn about these free soybeans from
newspaper articles, a posting on the National Soybean
Research Laboratory (NSRL) website at the university, etc.
The university sent out a little news release article to the
news media on the Gardensoy soybeans Occasionally a
journalist will visit Dick at the farm and write a newspaper
story about his work and the availability of Gardensoy. His
concern recently has been too much publicity. About onethird of those who request free Gardensoy soybeans reply to
Dick’s request for comments. Almost all of these comments
are very favorable; people generally like edamame.
Each Gardensoy variety as a Japanese or Korean
vegetable-type in their ancestry. Gardensoy 41 is his favorite
one to eat; it tastes best, has the largest seed size and it peels
out of the pod better. He had never bred any large-seeded
soybeans before he started breeding Gardensoy. His plan
is to register each of the Gardensoy varieties that he sends
out, but he hasn’t done that yet. The Agronomy Society
has a new periodical titled Journal of Plant Registrations.
These varieties have improved agronomic characteristics
compared with earlier Asian vegetable-type soybeans. In the
1960s, Iowa State Univ. did a lot of breeding of vegetable
types, with C.R. Weber being the USDA soybean breeder
there. When people request Gardensoy varieties, Dr. Bernard
decides what varieties to send them based mainly on the
latitude at which they will be growing them. He sends ﬁve
varieties so as to spread out the harvest season over about 30
days. If all are planted at the same time in May, the earliest
one is about 30 days earlier than the latest one. He thinks
that most of the people who request Gardensoy varieties are
non-farmers but gardeners, so he sends a sheet of growing
instructions.
Dr. Bernard likes to take his Gardensoy soybeans (ready
to eat, in the pods) to parties and local ballroom dances
year-round. He has a sign that puts in front of the bowl of
edamame that says, “Don’t eat the shells.” Some people just
love to eat them; those that don’t, don’t say much. The one
group that won’t try them or doesn’t like them are soybean
farmers. They say, “I’ve eaten ‘em off the wagon [uncooked]
and I know what they taste like.” He says, “If you ate
corn off the wagon, what would that tell you about sweet
corn.” People in the Midwest already know that you don’t
eat soybeans. “When I tell city folks here that I work with
soybeans, I know what they’re gonna say next–I can almost
put it to music. ‘Oh, they sure make a lot of things out of
soybeans.’ Paint, plastic, automobiles. When I say something
about eating them, they get a bad taste in their mouth.
It’s too bad, because its an excellent vegetable and good
tasting. I enjoy them every day.” He cooks then freezes extra
edamame in the pods, then, during the rest of the year, thaws
them and eats them either as edamame (in the pods, about
half of the time) or shelled (as in salads). Dr. Bernard has had

trouble at the university getting his colleagues interested in
eating whole soybeans, where you just cook ‘em and eat ‘em.
They are more interested in extracted protein and processed
foods.
Dr. Bernard has grown increasingly fond of edamame
as a food; he sees it as a “food of the future.” Address: Prof.
of Plant Genetics (Retired), Dep. of Crop Sciences, AW-101
Turner Hall, Univ. of Illinois, Urbana, IL 61801-4798.
5449. Richards, Michael. 2009. Update on work with soywax
and candles (Interview). SoyaScan Notes. July 27. Conducted
by William Shurtleff of Soyinfo Center.
• Summary: SoyaWax International was established on 26
May 2006 by Michael Richards as a sole proprietorship;
this is now his main business and the entity that is
commercializing the ISURF license with Iowa State
University (ISU).
Concerning this new license: Michael agrees that
previous pillar candles were too crumbly, but Candleworks
had perfected container ﬁlled candles, which were not too
soft. The real potential of the new ISU soy wax is in pillar
candles, where the cohesion and additional ﬂexibility of
the wax will be an advantage–so the candle does not break
or crack. Michael’s company is now entering into paper
coating and box coating industry, where the cohesion and
ﬂexibility are very important. He is now negotiating with his
ﬁrst potential customer, a very large container company in
California. In addition to pillar candles, and paper and box
coating, the new wax will also be used for container ﬁlled
candles. Michael has been able to make high-quality soy
pillar candles for about 15 years, but these are not possible
using the stock waxes that are coming out of Cargill.
Michael has never produced this wax or these candles in any
signiﬁcant quantity.
Michael has decided to have his own company
manufacture and commercialize this new soy wax; he will
not ask Cargill to make it for him. He still derives intellectual
property payments from Cargill for his earlier soy wax,
and these will continue on a separate parallel track for ten
more years. He will maintain the continuity of his contract
with Cargill under the original Candleworks Inc. business.
Soywax has not been Cargill’s area of focus; they have
so many other priorities. Michael has also received some
ﬁnancial backing to get his new business and manufacturing
plant up and running; some is from the state of Iowa
(received 11 Aug. 2008; it is primarily to demonstrate new
technologies and stimulate private capital) and some is from
private investors.
Potentially, Michael is entering into a new phase of his
business career. “As a surviving entrepreneur, I have become
more and more realistic over the years. I realize that nothing
is done until its done. But that is the intent.” It is possible
that Michael’s company may become a really large scale
manufacturer of soy wax. “I’ve gone through very lean times
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over the past 15 or 20 years, where I’ve paid the entry fees
for participating in this kind of thing.”
A key fact is that parafﬁn, made from petroleum, is
gradually becoming scarce. None of the new petroleum
reﬁneries make it; only the old ones. As supply decreases,
the price will probably increase, opening up new markets and
opportunities for soy wax.
Note: In mid-June of this year there terrible ﬂoods in
Iowa and especially in Cedar Rapids–the worst in recorded
history. On June 13, Cedar River crested over 31 feet high.
Michael’s home and business were destroyed and (like most
people in the area) he had no ﬂood insurance. The water
stood 12 feet deep in downtown Cedar Rapids. 20,000
pounds of his soy wax and most copies of his latest book
on Sustainable Operating Systems were washed away. It
took him 18 months to recover from the ﬂood and its utter
devastation.
The U.S. wax industry uses about 10 billion pounds each
year of both petroleum-based and soy-based wax. Soy is a
very small part of that so far. Michael’s best estimate of the
total amount of soy wax made commercially in the USA is
about 10 million pounds–but this is not based on a systematic
survey. This soy wax accounts for about one-tenth of 1%
of the total 10 billion pounds. The ﬂip side of that number
is that there is great potential for growth. “It could be a
watershed in the industry if all goes well.”
For more information visit www.soyawax.com. Address:
Founder and owner, SoyaWax International, 1029 Third St.
S.E., Cedar Rapids, Iowa 52401. Phone: 319-213-2051.
5450. Reidy, Susan. 2009. Producing biodiesel around the
world: Nations are embracing production despite economic
turmoil. World Grain 27(7):48, 50-53. July.
• Summary: Contents: Introduction. South America
(Argentina, Brazil). Canada. Asia. Europe. Government
mandates and competitiveness with diesel are the main
drivers for biodiesel.
5451. Ontario Soybean Growers. 2009. OSG marks 60th
anniversary by announcing legacy award (News release).
Guelph, Ontario, Canada: OSG. 1 p. Aug. 20.
• Summary: “London, Ontario. The Ontario Soybean
Growers marked their 60th Anniversary by creating a ﬁfteen
thousand dollar OSG Graduate Student Legacy Award. Over
the next ten years, an annual award of ﬁfteen hundred dollars
will be presented to one graduate student per year, in support
of research providing value to the Ontario Soybean Industry.
“The award announcement was made today by OSG
Chairman Leo Guilbeault at a special event held in London,
Ontario, to recognize past Directors and Chairmen of the
OSG Board for their contribution to the industry. Upon
announcing the award, he said, ‘Since OSG was formed in
1949 by foresighted farmers, our Board has been committed
to seeing Ontario’s soybean industry grow and prosper. We

created this Legacy Award in recognition of the vital role that
research, innovation and market development play in driving
sustainability back to soybean growers’ family farms.’
“Chairman Guilbeault also noted that the OSG’s proud
history and commitment to building a sustainable future for
Ontario’s soybean industry will be carried forward into the
new Grain Farmers of Ontario (GFO) organization. Later
this year, OSG will be merging with Ontario’s corn and
wheat producers’ groups to form the GFO, one provincial
association representing the interests of Ontario’s grains and
oilseeds farmers.
“Since 1949, the number of soybean growers in Ontario
has grown from 6,000 to 23,000, and the growing area for
this crop has spread across the province. This expansion is
largely due to the work of public researchers, who developed
soybean varieties speciﬁcally for Ontario. Today, soybeans
are grown on nearly half of Ontario’s farmed acreage. In
2008, the farm gate value of Ontario’s soybean crop was
over $800 million, with the value-added ﬁgure for the crop
approaching $1 billion.
“In 2009, Ontario’s 2.4 million acres of soybeans are
projected to yield approximately 1.1 metric tons (MT) per
acre. Over 30% of Ontario’s soybeans are exported to Asian
markets, with the balance going to animal feed, soy food and
beverage processing, and industrial uses such as soy-based
polyols, which are increasingly replacing petroleum-based
content in a wide range of products including plastics, foams
and lubricants.”
For more information contact: “Dale Petrie, OSG
General Manager (cell) 519-993-7692; dpetrie@soybean.
on.ca.” Address: Ontario AgriCentre, Suite 201, 100 Stone
Rd. W., Guelph, Ontario CANADA, N1G 5L3. Phone: 519767-1744.
5452. Siregar, Masdjidin. 2009. Biofuel development at the
crossroads: Short article. CAPSA Flash 7(5):1. Aug.
• Summary: “The dependence on foreign non-renewable
sources of energy has been urging most countries to ﬁnd
paths to energy independence such as those that promote the
expansion of biofuel production. The primary forces behind
the continued surge in biofuel production and capacity
expansion were a combination of blending mandates and
tax subsidies in several countries, with strong support from
agricultural interests. Many countries such as the USA, the
United Kingdom, Japan, China, and the European Union
(EU) have targeted to expand biofuel production and have
enacted mandates for blending biofuels into vehicle fuels
in the future. Consequently the production of biofuel will
increase consistently.”
In 2007, production of biodiesel from feedstocks such as
soy, rapeseed, mustard seed, palm oil, and waste vegetable
oils rose an estimated 33% to 8 billion litres.
The OPEC Fund for International Development (OFID)
commissioned a study prepared by IIASA (The International
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Institute for Applied Systems Analysis, located in Austria,
near Vienna; founded in 1972). Titled “Biofuels and Food
Security” and released on 18 March 2009, its key ﬁndings
are: “First, factors that cause the increase in food price
include increased demand for biofuels’ feedstocks and rising
agricultural fuel and fertilizer prices. Biofuel development
scenarios indicate a strong relationship between agricultural
prices and the share of ﬁrst generation biofuels [feedstocks
that could enter the human or animal food chain, such as
corn, soybeans, rapeseed, etc.] in total transport fuels. For
example, a with biofuel share of 4%, the cereal price index
increases by 20%; and with 7% biofuel target, the cereal
price index increases by 40%. Thus, biofuel development
will seriously affect food security and this is a factor in rising
hunger.
“Second, biofuel production absorbs cereal production.
For different biofuel scenarios, about 66% of cereal used for
ethanol production in 2020 will be obtained from increased
crop production, 24% from reduced feed use, and 10% from
reduced food use.
“Third, biofuel development provides modest beneﬁts
for rural development. The increase in agricultural valueadded induced by ﬁrst generation biofuel production is
relatively small.
“Fourth, the net greenhouse gas savings resulting
from expansion of biofuels can only be expected after 30
years. For shorter periods, net greenhouse gas balances are
dominated by carbon debts due to direct and indirect land use
changes.
“Fifth, the impact of biofuel development scenarios will
be the increase in net expansion of cultivated land during
2000-2020 by 20-40 per cent. Sixth, biofuel development
fuels deforestation. The analysis of biofuel development
scenarios suggest that any prolonged dependence on the
ﬁrst generation biofuels will result in increased risk of
deforestation with the inherent consequences of substantial
carbon emissions and biodiversity loss.
“Finally, the OFID study concluded that the
development of second generation of biofuel using biomass
residues from agricultural crops and forestry is imperative
to minimize, if not to eliminate, the negative impacts of the
ﬁrst generation of biofuels. However, while the technology
development of second generation of biofuels seems to take
a relatively long period of time to be economically feasible,
the development of ﬁrst generation biofuels that can compete
with fossil fuel and minimize the negative impacts remains
necessary.” Address: Consultant for Japan International
Research Center for Agricultural Sciences (JIRCAS), Bogor,
Indonesia.
5453. Richards, Michael. 2009. Trip to California
(Interview). SoyaScan Notes. Sept. 20, 22. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Michael and Jim Salmons are traveling together.

Jim’s wife (or partner) is Timlynn Babitsky. They met at
the University of California at Irvine. She has a long-time
interest in Japan. Jim is a computer programmer and creator
of networks of people using computer software. Jim worked
at a place named Soho Dojo in North Carolina, where they
worked to develop a “factory without walls.” They met when
Michael called Jim to discusses a network of candle makers.
Michael had just conceived the idea of the village chandler
or the chandler guild.
Michael recently funded 3 years of research at Iowa
State Univ. on the next generation of soy wax, G2. He was
given the right of ﬁrst refusal and, even so, he had to buy a
license–which he did in July.
Sept. 20–Michael and Jim visit Soyinfo Center to talk
for several hours about the history of both their lives and
work. Sept. 22–They just had an exceptional meeting with
Robert Mann Packaging, Inc. (RMP, founded in May 1971)
in Salinas, California, about soy wax coating to replace
petroleum wax. They are a full ﬂedged manufacturer of
corrugated packaging at the company’s 250,000 square foot
facility in Salinas. With more than 200 employees, they now
have facilities in Gilroy, Watsonville, Moss Landing, Salinas,
Guadalupe, Santa Maria, Oxnard and Oceanside, California.
They are ready to be a complete and total development
partner. They are an interesting family-owned company so
they can make decisions and move along without a lot of
challenges, delays, and permissions. They are totally on
board and dedicated to this idea. This opens our door into a
completely new industry providing wax coating for produce
boxes. They indicated that they are willing to help set up
production of new G2 wax, and to be a customer who buys
it. They are part of the network and this also puts them in
a new business. They are very strong in their industry and
while their competitors have been losing business, they have
been gaining market share dramatically–because they are
very service oriented. About 40% of their business is organic
produce.
Tomorrow they will be in Southern California meeting
with Calwax, in Irwindale. Calwax produces waxes for use
in a diverse spectrum of industries and processes: waxes
for candle making, corrugated cartons and boxes, foods and
beverages (such as milk cartons), etc. Their main industry is
the candle industry, but they are tied into a global ﬁrm named
Remet Corporation that works with waxes. Address: Founder
and owner, Candleworks, Inc., 1029 Third St. S.E., Cedar
Rapids, Iowa 52401. Phone: 319-363-1774.
5454. Petrie, Dale. 2009. Big changes at Ontario Soybean
Growers (OSG) in Canada (Interview). SoyaScan Notes. Oct.
16. Conducted by William Shurtleff of Soyinfo Center.
• Summary: OSG (Ontario’s trade association for soybean
producers) is now in the process of merging with the
Ontario’s Corn Producers Association (OCPA) and the
Ontario Wheat Producers’ Marketing Board (OWPMB)

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1875
groups to form the Grain Farmers of Ontario (GFO), one
provincial association representing the interests of Ontario’s
grains and oilseeds farmers.
On 29 April 2004 OSG moved from Chatham to Guelph,
to Suite 205, Second Floor, Research Park Center, 150
Research Lane.
Then on 30 Sept. 2005 (17 months later) all three groups
relocated to the new building of the Ontario AgriCentre, 100
Stone Road West, Guelph, Ontario, where they were able to
increase efﬁciencies by sharing ofﬁce space there with OCPA
and OWPMB.
Shortly before the move, a memorandum of
understanding (MOU) was signed between the three
commodity organizations stating that they would eventually
join forces and become a new organization named Grain
Farmers of Ontario (GFO). All three organizations and their
crops were strong and in good shape at the time; they did not
merge out of weakness or because of a problem. They will
have a new website, a new magazine, etc. A lot of the stafﬁng
and operational activities are underway, but the actual
legislation (from the Farm Products Marketing Commission)
which gives GFO the power to collect license fees
(somewhat like a tax collection, and somewhat like the U.S.
checkoff situation) has not yet been enacted. GFO expects
that this will become law in about December 1 of this year.
On that date, the three will become one. Some aspects of the
legislation are presently being negotiated. There are many
important details that must be in the new regulations. Very
little will be changed from existing powers. There are no new
requests for government money or subsidies.
Why did the three groups decide to merge? First,
they have the same grower base. Out of the 28,000
farmers across the province of Ontario, about 23,000 grow
soybeans, 21,000 grow corn, and about 16,000 to 17,000
grow wheat. Typically they grow all three in rotation or at
least two in rotation (corn and soy, or soy and wheat). In
the same geography, there used to be 45,000 farmers. Due
to consolidation, the farms have become much larger. So
the actual acreage of this 5 million acres of farmland has
changed very much. A small percentage of the farmland has
been lost as Toronto expands. Moreover, politically, when
a farm group goes to the government “for an ask,” they
always say something like, “Well, what does corn think?”
So then you have to go back to the corn (or wheat) growers
for consultation. “So in the near future, when GFO knocks
on the door with a uniﬁed voice, they certainly will listen
even more. And we will represent more farmers and more
potential voters.”
One organization (GFO) made sense to farmers for
many reasons. Things started to develop from the ground up.
For example, instead of going to three farmer meetings (for
soybeans, corn, and wheat), farmers started to consolidate
the three into one joint farmer meeting.
In short, the focus has shift from the three individual

crops to farmers in Ontario province. Farm organizations
and farmers in other provinces of Canada are watching the
formation and development of GFO with great interest.
There are also some economies of scale that will be helpful–
for example one receptionist, one set of photocopiers, one IP
system, one computer system, one magazine, one newsletter,
one letterhead, one set of lawyers–the savings add up fast.
GFO will have one board of directors composed of
15 farmers representing each of the 15 new districts into
which Ontario has been divided by GFO to get fair member
representation. “The soybean model (OSG) is probably
the closest to what the new organization will look like in
structure. Each of the 15 districts will carry a minimum of 8
delegates. So 8 x 15 = 120 delegates minimum. The district
is divided by 6.7% of the production.
“We have 30 delegates which are somewhat transferable
depending on production by district. Some of the counties
[especially those near the southern tip of Ontario] produce
more than 6.7% of production, so we can add more delegates
from the pool of 30 delegates to those high-production
counties. For example, Lambton county has 17 delegates–
the most. Middlesex has 14, etc. This system gives a better
representation by total production of soybeans, corn and
wheat. In fact, the representation tends to be very close to the
soybean production because soybeans tend to be the common
denominator in any rotation. The producer delegates are
elected by their peers to represent the concerns and wishes
of all three crops.” So the total number of delegates will
be exactly 150, and average of 10 per district. From those
delegates they choose one director, who will sit on the new
board of 15 producers which will be formed in Feb. or March
2010. One member of the board will be chair, one will be
vice-chair a total of four executives. In addition, a CEO,
Barry Senft, has been hired; he will be Dale’s Boss when this
all gets enacted. For GFO, Dale will be director of strategic
planning and innovation–everything outside the organization
including government relations, market development,
research or communications. Ryan Brown, who is currently
head (general manager) of the Ontario Corn Producers
Association, will take care of all things that are inside the
organization, including wheat trading, accounts receivable,
accounts payable, etc.
About 35% of these three commodities are marketed as
“identity preserved” (IP). In Ontario, corn is predominantly
genetically engineered (GE); soybeans are 65% GE and no
wheat is GE. There is some interest in GE wheat, not for
weed control but for control of disease (especially Fusarium
head blight), or in nutritional composition, or in milling
quality.
Ontario Soybean Growers (OSG) still has its own
website and has continued to publish an 8-page (usually)
color monthly (or occasionally bi-monthly) newsletter. All
of these since Feb. 2001 are archived on the OSG website:
On the top bar click “OSG info” then click “Newsletter.”
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They also have a monthly newsletter that goes into one of
the widely read farm publications, a tabloid-size newspaper
named the Ontario Farmer, but it doesn’t get mailed since
the mailing costs were too high.
Bottom line is: A new printed magazine (to be sent
by mail to 28,000 farmers plus 2,000 other stakeholders,
industry and media people) will soon be available, titled
Ontario Grain Farmer (Kim will send), which will include
all important news about soybeans. A PDF version of the
magazine will also be available on the new OGF website.
Looking at the big picture and the future of soybeans in
Ontario and Canada, Dale thinks that the future looks good
and promising. Acreage and yields continue to rise. The key
to expanding acreage (this year is a record of 2.4 million
acres) is the better, earlier varieties, which replace barley,
edible beans, canola, etc. and are grown further northward.
They have a yield contest to highlight the growers who
are getting the best yields. “Canada hasn’t gotten to the
biodiesel business because the economics of using soybean
oil for biodiesel has always been suspect.” Moreover, it
is basically turning one commodity into another. OSG is
more interested in adding value by transforming soybean oil
into high-value industrial uses, such as lubricants, greases,
special time-release coatings on pharmaceutical products,
cosmetics, foods, etc. Value-added products have long been
Dale’s major focus. OCS was the founding supporter in a
research organization at Trent University, studying higher
value applications and products. Dale believes that Canada
has an advantage over its soybean competitors because of
its excellent IP (identity preserved) infrastructure. IP is one
important key to adding value and getting away from selling
commodity soybeans, oil, or meal. Canada is too small to
compete in a straight commodity world market.
Why do Canadians grow Roundup-Ready or other GE
soybeans. Above all for the weed control of many annual
and perennial weeds found in Canada. “Its so easy. You
just plant GE soybeans, let the weeds grow, zap them with
1 liter / quart per acre of Roundup herbicide, you park and
you’re done. You don’t have to worry about going back
onto the ﬁeld. And there is less stress on the farmer. Also,
it dramatically reduces the weeds in ﬁelds for the next crop
grown on that ﬁeld. As in the USA, weeds always develop
resistance. But to minimize this, for that past ten years in
Ontario they have been very strict about avoiding continuous
use of Roundup herbicide on the same ﬁeld; they preach this
important message year after year.
In short, the past 20 years have been good for soybeans
in Ontario and the future looks bright, in part because of the
new organization, Grain Farmers of Ontario. Address: OSG
General Manager, Ontario AgriCentre, Suite 201, 100 Stone
Rd. W., Guelph, Ontario CANADA, N1G 5L3. Phone: 519993-7692.
5455. Brown, Lester R. 2009. Plan B 4.0: Mobilizing to save

civilization. New York and London: W.W. Norton & Co. xiv
+ 368 p. Oct. Illust. Index. 23 cm. [836 endnotes]
• Summary: A remarkable, very important book. A must-read
for all who care about the fate of their planet and civilization.
Contents: Preface. 1. Selling our future: Food: The weak
link, the emerging politics of food scarcity, our global ponzi
economy, mounting stresses, failing states, plan B–a plan
to save civilization. Part I: The challenges. 2. Population
pressure: Land and water: civilization’s foundation eroding,
water tables falling, farmers losing water to cities, land and
water conﬂicts, cars and people compete for grain, the rising
tide of environmental refugees. 3. Climate change and the
energy transition: Rising temperature and its effects, melting
ice, rising seas, melting glaciers, shrinking harvests, rising
temperatures, falling yields, the decline of oil and coal, a
challenge without precedent. II. The response. 4. Stabilizing
climate: An energy efﬁciency revolution: A revolution in
lighting technology, energy-efﬁcient appliances, zero-carbon
buildings, electrifying the transport system, a new materials
economy, smarter grids, appliances, and consumers, the
energy savings potential. 5. Stabilizing climate: Shifting
to renewable energy: Turning to the wind, solar cells and
thermal collectors, energy from the earth, plant-based
sources of energy, hydropower: Rivers, tides, and waves,
the world energy economy of 2020. 6. Designing cities for
people: The ecology of cities, redesigning urban transport,
the return of bicycles, reducing urban water use, farming in
the city, upgrading squatter settlements, cities for people. 7.
Eradicating poverty and stabilizing population: Educating
everyone, toward a healthy future, stabilizing population,
rescuing failing states, a poverty eradication agenda and
budget. 8. Restoring the earth: Protecting and restoring
forests, planting trees to sequester carbon, conserving and
rebuilding soils, regenerating ﬁsheries, protecting plant and
animal diversity, the earth restoration budget. 9. Feeding
eight billion people well: Raising land productivity, raising
water productivity, producing protein more efﬁciently, the
localization of agriculture, strategic reductions in demand,
action on many fronts. III. The great mobilization. 10. Can
we mobilize fast enough?: Shifting taxes and subsidies,
coal: The beginning of the end, stabilizing climate, three
models of social change, a wartime mobilization, mobilizing
to save civilization, what you and I can do. Notes. Index.
Acknowledgments. About the author.
The section titled “Cars and people compete for grain”
states: “The price of grain is now tied to the price of oil.
Historically the food and energy economies were separate,
but now with the massive U.S. capacity to convert grain into
ethanol, that is changing. In this new situation, when the
price of oil climbs, the world price of grain moves up toward
its oil-equivalent value. If the fuel value of grain exceeds
its food value, the market will simply move the commodity
into the energy economy. If the price of oil jumps to $100 a
barrel, the price of grain will follow it upward. If oil goes to
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$200, grain will follow.
“From 1990 to 2005, world grain consumption, driven
largely by population growth and rising consumption of
grain-based animal products, climbed by an average of 21
million tons per year. Then came the explosion in grain used
in U.S. ethanol distilleries, which jumped from 54 million
tons in 2006 to 95 million tons in 2008. This 41-million-ton
jump doubled the annual growth in world demand for grain
almost overnight, helping to triple world prices for wheat,
rice, corn, and soybeans from mid-2006 to mid-2008. A
World Bank analyst attributes 70 percent of the food price
rise to this diversion of food to produce fuel for cars. Since
then prices have subsided somewhat as a result of the global
economic downturn, but they are still well above historical
levels.
“From an agricultural vantage point, the world’s appetite
for crop-based fuels is insatiable. The grain required to ﬁll
an SUV’s 25-gallon tank with ethanol just once will feed
one person for a whole year. If the entire U.S. grain harvest
were to be converted to ethanol, it would satisfy at most 18
percent of U.S. automotive fuel needs.
“Projections by Professors C. Ford Runge and Benjamin
Senauer of the University of Minnesota in 2003 showed
the number of hungry and malnourished people decreasing
steadily to 2025. But their early 2007 update of these
projections, which took into account the biofuel effect on
world food prices, showed the number climbing rapidly in
the years ahead. Millions of people living on the lower rungs
of the global economic ladder, who are barely hanging on,
are losing their grip and beginning to fall off.
“Since the budgets of international food aid agencies
are set well in advance, a rise in food prices shrinks food
assistance. The World Food Programme, which is now
supplying emergency food aid to more than 30 countries, cut
shipments as prices soared. Hunger is on the rise, with some
18,000 children dying each day from hunger and related
illnesses.
“The emerging competition between the owners of the
world’s 910 million automobiles and the 2 billion poorest
people is taking the world into uncharted territory. Suddenly
the world is facing an epic moral and political issue: Should
grain be used to fuel cars or feed people? The average
income of the world’s automobile owners is roughly $30,000
a year; the 2 billion poorest people earn on average less than
$3,000 a year. The market says, let’s fuel the cars.”
Chapter 2, “Population pressure: Land and water,”
relates directly to soybeans in Kazakhstan and in Brazil’s
cerrado: The ﬁrst major overexpansion (in the 1930s in the
USA) of cropland onto vast areas of grassland, that were
highly erodible when plowed, ended in the Dust Bowl.
“The second major expansion came in the Soviet Union
beginning in the mid-1950s. In an all-out effort to expand
grain production, the Soviets plowed an area of grassland
larger than the wheat area of Australia and Canada combined.

The result, as Soviet agronomists had predicted, was an
ecological disaster–another Dust Bowl. Kazakhstan, where
the plowing was concentrated, has abandoned 40 percent
of its grainland since 1980. On the remaining cultivated
land, the wheat yield per acre is one sixth of that in France,
Western Europe’s leading wheat producer.
“A third massive cropland expansion is now taking
place in the Brazilian Amazon Basin and in the cerrado,
a savannah-like region bordering the basin on its south
side. Land in the cerrado, like that in the U.S. and Soviet
expansion, is vulnerable to soil erosion. This cropland
expansion is pushing cattle ranchers into the Amazon
forests, where ecologists are convinced that continuing
to clear the area of trees will end in disaster. Reporter
Geoffrey Lean, summarizing the ﬁndings of a 2006 Brazilian
scientiﬁc symposium in London’s Independent, notes that
the alternative to a rainforest in the Amazon would be
‘dry savannah at best, desert at worst.’” Brown concludes:
“Civilization depends on fertile soil.” Address: President,
Earth Policy Inst., 1350 Connecticut Ave., N.W., Suite 403,
Washington, DC 20036. Phone: 202-496-9290.
5456. Wiley, Mary. 2009. The soy house: showcasing
Ontario soybeans’ renewable potential. Ontario Grain
Farmer 1(1):28/29. Oct.
• Summary: “A house made from and designed with with
soybeans has been built through a partnership between
Ontario Soybean Growers, Quality Engineered Homes Ltd.,
and Habitat for Humanity.
“The 1200 square foot Soy House will be a feature
attraction at the 2009 Royal Agricultural Winter Fair in
Toronto. The fair, which runs November 5 to 16, at the Direct
Energy Centre, Exhibition Place, will attract 326,000 urban
and rural visitors looking for an educational experience.
“After the fair, the home will be relocated to a special
Habitat for Humanity site in Halton Region. Installation
will be performed by Quality Homes and teams of dedicated
volunteers. Habitat for Humanity has purchased the house,
with the goal of having a family living in it by Christmas.
“Partnering with Quality Homes, Ontario’s largest
modular home builder, as well as an internationallyrecognized charity, Habitat for Humanity, at the Royal is
a great proﬁle-building opportunity for Ontario’s soybean
growers. The intent is to promote renewable, sustainable
products made from soybeans; highlighting soy’s potential to
emerge as a leading renewable resource for the province.
“’The idea for the Soy House came from our 101+ Uses
of Soy initiative, promoting opportunities to drive value
back to Ontario’s soybean farmers by identifying speciﬁc
end uses for locally-grown soy components’, explains Dale
Petrie, Director of Strategic Development and Innovation
with Grain Farmers of Ontario. ‘With Ontario’s globallyrecognized IP (identity preserved) soybean niche, we are
well-poised to position the many renewable end uses for our
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crop.’
“Petrie also points out that a ‘made in Ontario’ solution
for soybean industry growth would include establishment
of a viable specialty crush facility to process IP soybeans
for speciﬁc commercial end uses. Examples of the types of
soybeans that could be used are ones with speciﬁc amino
acid proﬁles, high oleic acid content or with Omega-3 fatty
acids.
“Research and innovation are one key to developing
these opportunities. More than 25 percent of Ontario’s
soybean grower-funded research is devoted to soy utilization
and market development projects, focusing on novel
soy-based plastics, plant breeding to increase trait worth,
soybean biodiesel reﬁning, development of high oil soybeans
for biodiesel markets in Ontario, and establishment of a
responsive oilseed crush facility.
“The Soy House at the Royal will illustrate the many
commercial, industrial, residential and personal care
products that are now being made from soy. No-VOC
(volatile organic compounds) paints and varnish, adhesives,
insulation, cabinet boards, carpet backing, bathroom ﬁxtures,
sofas, mattresses, bedding, clothing, food, candles, soaps,
cosmetics, and even car parts, lubricants and engine oils will
be included in different areas of the house.
“At the end of their Soy House tour, visitors will be able
to learn more about Ontario-grown soybeans, how the soybased elements of the house are made, and where they can be
purchased.”
5457. Schaer, Lilian. 2009. Bio-based lubricants: Building
a market that’s good for farmers, good for the environment.
Ontario Grain Farmer 1(2):10-12. Nov.
• Summary: One market “that is growing rapidly is that of
bio-based lubricants and industrial ﬂuids, which are made
using soybean oil. This includes everything from hydraulic
and transmission ﬂuids to greases, motor oils, fuel additives
and even a WD-40-like product,” made by companies such
as Renewable Lubricants of Ohio.
All lubricants are now available made from bio-based
ingredients. Large color photos show: (1) Plastic bottles
containing two different types of renewable lubricants. One,
“Bio-Plus,” is a an injector cleaner and gas conditioner. It
is said to improve fuel efﬁciency and reduce emissions. (2)
A ﬁeld of dry soybeans, with several plants with dry pods
shown up close.
5458. Wiley, Mary. 2009. Soy science takes off: Common
goals make Trent biomaterials research program a reality.
Ontario Grain Farmer 1(2):16-17. Nov.
• Summary: “Ontario Grain Farmers have reason to
celebrate as the Biomaterials Research Laboratory is
ofﬁcially opened at Trent University. The centre, which will
focus on utilization of the natural oils found in oilseed crops
like soybeans, will be a crown jewel in Trent’s Centre of
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Knowledge in the Environment.”
Ontario soybean growers are a founding partner.
The focus will be to develop new food products and
environmentally friendly products to replace those presently
manufactured from petroleum.
Phase one of the 1,500 square foot laboratory at Trent
has been completed. Plans are in progress for Phase two,
which will be a 1,500 square foot expansion in 2010.
“To make the laboratory work, Trent has recruited
Dr. Suresh Narine and a team of seven scientists from the
University of Alberta.” Narine is “a global pioneer and
leading scientist” in the ﬁeld of commercial lipid utilization
in the development of new food and industrial products.
A photo shows Narine and three members of his team in
the laboratory.
5459. Campbell, John. 2009. Political pod: [Is it the end
of the road for the biofuels bus?]. AGP News (Omaha,
Nebraska) No. 4. p. 8-9.
• Summary: An very perceptive and well-written essay by
an observer with long experience. “The biofuels bus is in the
proverbial ditch. Public support has eroded and proﬁts are
scarce. Regulatory agencies such as the US Environmental
Protection Agency (EPA) and California Air Resources
Board (CARB) have put the brakes on corn ethanol and soy
biodiesel.
“Some say we were sabotaged. Sabotaged we may
have been but further investigation shows that we were also
travelling under the inﬂuence. We were traveling under the
inﬂuence of dreamers, schemers and tin men. This crowd
knew no limits. It was a party that would never end. Money
was easy and proﬁts were fat. Every feasibility study
concluded that another ethanol or biodiesel plant was just
what we needed.
“If that were not enough, along comes George W. Bush
who threw free party favors onboard. The President said we
could break our “addiction to oil” with billions of gallons
of new renewable fuels. That was all the party bus needed
to hear. Any last sense of propriety was abandoned. Let the
good times roll!
“Congress did not want to miss out. They hopped on
board and before you knew it we had a new law that outdid
President Bush. “Thirty six billion gallons by 2022” was the
party song. We were all off to biofuels ‘Neverland.’
“Trouble is that folks started to notice the party bus.
Some of the passengers were getting nervous, too. Not only
that, a perfect commodity storm was brewing outside as
we careened along. Oil prices were taking off and pulling
everything up with them–corn, ethanol, soybeans–anything
that could be burned got sucked up in the whirlwind.
“Livestock producers and grocery stores started blaming
the crazy party bus for the storm. Environmentalists saw an
opportunity to hop off–and hop off they did. So did most of
Congress. While they were getting off the bus they threw

some nails under the tires. These nails took the form of ﬁne
print in the new renewable fuel law and a big anti-ethanol
media campaign. Sure enough, we ran over the nails, blew
out the tires and ended up in the ditch. Dazed, we stumbled
out the emergency exits wondering what happened. Several
passengers were injured and taken off to bankruptcy hospital.
“Some of the injured have already returned to the site of
the crash–glassy eyed ‘zombie’ producers–their bodies taken
over by oil companies. Some of the passengers ran ahead
and found that the bridge on the roadmap to Neverland never
was. They report back that there was no way to get to the 36
billion gallon Neverland in the ﬁrst place. The EPA and the
car companies will not let it happen.
“Some passengers are trying to throw planks called
E12 and E15 across the rushing river. A few might make it
if these planks don’t get swept away. Much stronger planks
called E30 and E40 will be needed to get the chosen across
and on their way.
“The oldest ethanol and biodiesel passengers on the
bus just found out that they were not intended to go to
‘Neverland’ in the ﬁrst place. They are going to get pushed
off the bus before the river (about half way) because they
are not the kind of new renewables desired on the other side.
Only renewables from things like grass and algae are good
enough to get into Neverland.
“The commodity storm has passed but our bus is still
mired in the water and mud. Drivers and passengers are
working feverishly to push, dig and pull the bus out of the
ditch (except for the zombies). EPA could unplug the culverts
and drain the ditch thus making it easier to get back on the
road but so far they stand with arms folded–contemplating
the situation.
“Is it the end of the road for the biofuels bus? Maybe–
we had a good time getting this far–until the crash. A lot of
fair-weather friends have wandered off to do other things.
“Folks who threw the nails under the tires say they
might help push but they don’t work for free. And, they
will not help the older passengers. Their price is for all the
passengers to empty their pockets and hand over valuables.
They have a climate change train to pay for and they need
help. So far, the passengers have said ‘no deal’ because the
climate change train would ﬂatten millions of acres of corn
and soybean land leaving none for the biofuels bus.
“EPA might drain the ditch. We might get the bus pushed
back up on the road by ourselves. Even so, ahead lays the
roar of the river with no bridge and behind the scream of the
climate change train. A tricky passage to say the least.”
5460. Schaer, Lilian. 2009. Can soybeans be the solution to
potholes? New soy-based asphalt sealant is improving North
American roads. Ontario Grain Farmer 1(3):22-23. Dec.
• Summary: “RePLAY is a soy and canola-based pavement
preservation agent that extends the life of existing asphalt
surfaces like roads and parking lots by protecting them from
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the freezing and thawing cycles of Canada’s harsh winters.
Asphalt oxidizes and wears out due to the oxygen in the air.
Small cracks form in the asphalt and ﬁll with water, which
freezes in the winter, causing larger cracks and potholes.”
This can be prevented by spraying on RePLAY, which has no
signiﬁcant on the skid resistance of the asphalt surface.
The cost of applying RePLAY is about $1 to $2 per
square meter depending on the age of the asphalt.
Note: RePLAY: Asphalt Preservation Agent was
developed and is now manufactured by BioSpan
Technologies, Inc., 6540 Meyer Dr., Washington, Missouri
63052 USA.
5461. Anderson, Susan; Buggey, JoAnne. 2009. Soybeans
in the story of agriculture. Halifax, Nova Scotia, Canada:
Northwest Arm Press. 36 p. Illust. (color). No index. 21 x 26
cm. [Eng]
• Summary: This is a basic book about soybeans and soy
products for children. Contents: Production. Processing.
Distribution. Marketing. Consumerism.
Discusses: Soybean meal, biodiesel, soy ink, soy milk,
tofu, Henry Ford, transportation and export of soybeans,
soynuts, soynut butter, edamame, soy lecithin, soy candles,
soy crayons, experiment to grow a soybean in a bag.
Address: Elementary teachers in Minneapolis public schools.
5462. Silverstone, Alicia. 2009. The kind diet: a simple
guide to feeling great, losing weight, and saving the planet.
Emmaus, Pennsylvania: Rodale Press. Distributed to the
trade by Macmillan. xi + 308 p. Foreword by Neal Barnard.
Illust. (color photos by Victoria Pearson). Index. 24 cm. [17
+ 71 endnotes*]
• Summary: On the cover: “New York Times Bestseller.”
A powerful, very popular book about a plant-based (vegan)
lifestyle and diet, which calls for only “real food,” with some
nice macrobiotic ﬂavor–A whole grain dish should be at
the center of every meal, use of seasonal foods organically
grown, azuki beans, daikon, kuzu, kabocha, miso, mochi,
nori, sea vegetables, seitan, shoyu, no white or cane sugar (a
“crazy making” food), tamari, umeboshi, etc.
By a well known actress who ﬁrst became widely known
for the ﬁlm Clueless, a 1995 American comedy ﬁlm loosely
based on Jane Austen’s 1815 novel, Emma.
She dedicates the book to Sampson, a stray dog she
picked up on the streets of Los Angeles, to all animals who
suffer needlessly, and to all “who do their best to tread
lightly on the earth.”
The index contains 16 entries for tofu, 14 for miso,
11 for seitan, 4 for soybeans (whole dry), 3 for soy milk, 2
each for edamame and tempeh, 1 each for butter substitute
(soy-based margarine, p. 142-43), cheesecake–tofu, cheese–
vegan (p. 143), shoyu (p. 142), sour cream–soy (p. 143), soy
candles (p. 134), and tamari (p. 142).
Some good quotations from a ﬁne writer: “And what

about your health?... What if I told you that, by eating a
plant-based diet, you will strengthen your immune system,
beautify your skin, increase your energy, and reduce your
risk (signiﬁcantly) of cancer, heart disease, diabetes, arthritis,
osteoporosis, allergies, asthma, and almost every other
disease? What if I said that I feel myself getting younger,
more powerful, and more beautiful as I age simply because
of what I eat?... If you want to lose weight, you’ve come to
the right place (p. 1).
“Eating a plant-based diet is the most ecologically
friendly thing you can do... Every time you purchase
organic plant-based food, you are protecting the quality of
the soil and participating in a more equitable distribution
of resources. Conversely, every time you buy a massproduced steak–packaged in Styrofoam and plastic–you are
feeding a huge, unsustainable, toxic death machine. This
may sound harsh, but its the truth! There’s a whole world of
consequences behind every decision we make” (p. 131).
A large color photo on the cover shows lovely Alicia
Silverstone, seated, with a bowl of food in one hand. The
book contains many ﬁne color photos on glossy paper.
Address: Actress, activist, and committed conservationist,
Los Angeles, California.
5463. van Nieuwenhuyzen, Willem. 2010. Lecithin and other
phospholipids. In: Mikael Kjellin and Ingegard Johansson,
eds. 2010. Surfactants from Renewable Resources.
Chichester, UK: John Wiley & Sons. 336 p. See p. 191-212,
Chap. 10. [36 ref]
• Summary: A very important book chapter about lecithin
basics. The word “lecithin” appears on 39 pages of this book.
Contents: 10.1 Introduction. 10.2 Sources and
Production: Production of soya lecithin (hydration of
phospholipids, separation of lecithin gums, drying,
cooling), sunﬂower and rapeseed lecithin production. 10.3
Composition.
10.4 Quality and Analysis of Lecithins: Acetoneinsoluble (AI), toluene-insoluble (TI), acid value (AV).
moisture, colour, peroxide value (POV), consistency, clarity.
10.5 Modiﬁcation: Modiﬁcation by enzymes,
modiﬁcation by chemicals (hydrolysis, acetylation,
hydroxylation, acetylation + hydroxylation, hydrolysis
+ hydroxylation, hydrogenation), fractionation for oil
removal (acetone extraction, membrane technology, carbon
dioxide extraction {supercritical for high-value products}),
fractionation of phospholipids (alcohol fractionation,
chromatographic isolation).
10.6 Emulsifying Properties: Surface activity, evaluation
of lecithin emulsifying properties (dispersion test, emulsion
capacity, emulsion stability, particle size distribution,
turbidity, microscopy).
10.7 Applications: Release and lubrication agents,
liposome encapsulation, cosmetics, leather, paper coating,
paints, plant crop protection, soil bioremediation. 10.8
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Legislation and Reach. 10.9 Conclusion.
Tables: (1) Phospholipid composition in % of liquid
vegetable lecithins by 31P-NMR. The 3 types are soya
lecithin, sunﬂower lecithin, and rapeseed lecithin.
(2) Fatty acid composition in % of vegetable lecithins.
The 3 types are soya lecithin, sunﬂower lecithin, and
rapeseed lecithin.
(3) Survey of approved analytical methods.
(4) Typical total composition in % of 3 soya lecithin
products (standard liquid, de-oiled lecithin = lecithin powder,
PC-enriched fraction).
(5) Rating of dispersion and emulsifying capacity of
soya lecithins.
(6) Hydrophilic-lipophilic balance of modiﬁed lecithins
(HLB values).
(7) Survey of lecithin applications in selected foods:
Baked goods, chocolate, chewing gum base, instant drinks
dairy/cocoa, milk protein and replacer, margarine, ﬂavour,
pan release agent.
(8) Legal purity speciﬁcations of food grade lecithins.
(9) EINECS (European Inventory of Existing
Commercial Substances) and CAS (Chemical Abstract
Service).
Figures: (1) Molecular structure of main phospholipids.
(2) Block diagram of oil seed production and lecithin
recovery (as part of the oil degumming process). (3)
Enzymatic hydrolysis of lecithin. (4) Phospholipid structures
at the interface (lamellar phase, reversed hexagonal phase,
hexagonal phase). Address: Lecipro Consulting, Limmen,
The Netherlands.
5464. Biobased Solutions (United Soybean Board–Web).
2010. USB helps introduce 26 new soy-based products.
12(2):1. Jan.www.soynewuses.com/BiobasedSolutions.
• Summary: “A new batch of soy-based industrial and
consumer products is now available, thanks in part to support
from the United Soybean Board (USB). Last year, USB and
the U.S. soybean research and promotion program, known
as the soybean checkoff, helped introduce 26 new products
containing U.S. soy.
“USB partners with industry and scientists and funds
the research, development and commercialization of new
products that contain U.S. soy. Examples of products
introduced into the market last year include foams for
insulation, furniture, mattresses and automotive seating;
adhesives, coatings and inks; and cleaners, degreasers,
adhesive removers and more.
“USB New Uses Chair Marty Ross says he’s proud of
the results USB’s partnerships have helped produce.
“’To see this many products come to fruition year in and
year out with the help of the soybean checkoff is amazing,’
he says. ‘I’ve seen products go from being presented to our
committee all the way to commercial introduction, and it’s
very gratifying.’

“Some of this year’s new products can be easily found
by consumers, including a soy-based wood ﬂoor stain from
Rust-Oleum, a line of Simmons mattresses that include
soy-based foam, and a soy-based degreaser and adhesive
remover available at The Home Depot and Ace Hardware.
Others, such as a soy-based adhesive used to manufacture
plywood, a soy-based pavement crack sealant and soy-based
bioremediation agents used in environmental cleanup, will
mostly be used industrially.”
5465. Biobased Solutions (United Soybean Board–Web).
2010. Additional biobased product designation offers
potential for soy: BioPreferred. 12(2):2. Jan. www.
soynewuses.com. BiobasedSolutions.
• Summary: “The U.S. Department of Agriculture’s (USDA)
BioPreferred program’s Round 5 ﬁnalization adds more
than 1,000 biobased products for preferred purchasing by all
federal government agencies, contractors and the military.
The Round 5 designation offers new opportunities for
biobased products, including soy. The United Soybean Board
(USB) and soybean checkoff work to promote soy-based
products for industrial uses.
“The ﬁnal rule, published in the Federal Register in
October 2009, provides additional biobased products, in nine
product categories (called ‘Designated Items’), for increased
Federal procurement. Round 5 items include chain and cable
lubricants, corrosion preventives, food cleaners, forming
lubricants, gear lubricants, general purpose household
cleaners, industrial cleaners, multipurpose cleaners and partswash solutions.
“’USDA research indicates about 1,000 biobased
products on the market right now will fall within the new
designated categories,’ says Kate Lewis, deputy program
manager with the BioPreferred program.
“The Round 5 ﬁnal rule will increase BioPreferred’s
total product offerings to more than 4,500 biobased products
in 42 designated items, or product categories. By law, the
federal government must give products in these categories
preferred purchasing preference as of October 27, 2010. The
Rule 5 designation holds particular opportunity for soy-based
products.
“’Based on past product analysis, I would estimate that
between one-third and one-quarter of the 1,000 products in
the Rule 5 designation would be soy-based products,’ says
Lewis.”
5466. Biobased Solutions (United Soybean Board–Web).
2010. Soy wax continues to light up the candle industry.
12(2):3. Jan. www.soynewuses.com. BiobasedSolutions.
• Summary: “The U.S. candle market represented an
estimated $3.3 billion in sales last year. Today, vegetablebased wax, like soy, commands about 6% percent, or 45
million lbs., of the 780 million lbs. of wax sold in the U.S.
candle market, according to Elevance Renewable Sciences.
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Soy wax replaces or substitutes for petroleum-derived
parafﬁn as a renewable, sustainable fuel source for candles.
The United Soybean Board (USB) and soybean checkoff
work to develop new uses for soybeans, and soy-based wax
for candles represents a growing market.
“Most leading candle companies offer some type
of sustainable candle, says Del Craig, executive vice
president, Elevance Renewable Sciences. The environmental
movement has spurred a rise in demand for sustainable, soybased candles. But other reasons exist for the popularity of
soy candles.
“’Soy candles have several advantages over petroleumbased parafﬁn candles,’ says Craig. ‘They tend to burn a bit
longer and cleaner than many of the parafﬁnic blends found
in candles today. In addition, the polar nature of soy wax
allows greater levels of fragrance to be loaded into a candle
system, providing a more efﬁcient means of transferring
fragrance in an indoor space.’
“Soy-based candles are cost-competitive with parafﬁn
candles, and the environmental and other beneﬁts only add
to the appeal of soy. Elevance currently works with USB on
a project to identify and characterize the impurities present
in soybean oil. These impurities cause the catalyst used
in manufacturing to become ineffective raising the cost of
manufacturing Elevance’s novel soy-based waxes.”
5467. Biobased Solutions (United Soybean Board–Web).
2010. Soy-based mattress foam gives petrochemicals a rest.
12(2):4. Jan. www.soynewuses.com. BiobasedSolutions.
• Summary: “You’ll spend about a third of your life lying
on your mattress. According to Denver Mattress, one of the
largest mattress manufacturers in the United States, you
could be spending that time on a mattress that offers beneﬁts
for both you and the environment.
“In the quilted top layer of nearly all of its mattresses,
Denver Mattress uses between one and three inches of soybased foam. The foam, called BioFlex(TM) Hybrid Foam,
contains Cargill’s BiOH® soy-based polyol. The United
Soybean Board (USB) and soybean checkoff provided
funding to Pittsburg State University in Kansas to develop
the technology that led to BiOH.
“According to Bob Rensink, general manager of
Denver Mattress Manufacturing, the BioFlex high-density
foam used by Denver Mattress achieves a perfect balance
between biobased content and performance. According to
it’s manufacturer, Flexible Foam Products, Inc., BioFlex
boasts equal, if not better, performance in several standard
measurements for furniture-grade foams, including support
factor ratio; tensile, tear and elongation strength; height
loss; and indentation force deﬂection, compared with
petrochemical-based foams.
“’The higher the density, the longer lasting it is,’
says Rensink. ‘And we use a higher density than most
of our competitors, giving us a product that maintains

its height, strength and ﬁrmness.’ BioFlex, with at least
20 percent biocontent, represents one more product in
which manufacturers have replaced imported fossil fuels
with renewable U.S. soy. Compared with conventional
petrochemical-based foams, BioFlex requires 61 percent
less nonrenewable energy, leads to 36 percent less global
warming emissions and will save more than 50,000 barrels of
oil per year, according to a third-party life-cycle analysis.
“’According to surveys, the American public will buy
green as long as the product offers equal quality and price,’
says Michael Crowell, vice president of marketing for
Flexible Foam Products. ‘BioFlex offers at least as high a
quality as other mattresses, and we have never charged a
premium for any of our soy foams.’”
“Denver Mattress, a Furniture Row company,
manufactures its mattresses in the United States and sells
them directly through its nationwide chain of retail stores,
which it says helps keeps prices low.”
5468. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2010. USB helps make 26 soy-based
products a reality: annual new products list signiﬁes USB’s
commitment to driving soy demand through new uses.
21(4):10-11. Jan.
• Summary: “Demonstrating its commitment to developing
new industrial and consumer products that contain U.S. soy,
the United Soybean Board (USB) recently released its annual
list of soy-based products that the soybean checkoff helped
introduce this year. Thanks, in part, to support from the
soybean checkoff, 26 new soy-based products hit the market
in 2009.
“USB’s New Uses program provides funding to
scientists and industrial partners to research, develop
and commercialize products containing soybeans. Marty
Ross, vice chair of the USB New Uses program who is
in his ﬁfth year as a soybean checkoff farmer-leader, said
watching a soy-based product develop from concept to
commercialization is very gratifying.
“’To see this many products come to fruition year in and
year out with the help of the soybean checkoff is amazing,’
says the Delmar, Delaware, soybean farmer. ‘The role of the
soybean checkoff’s New Uses program is to beneﬁt soybean
farmers by increasing industrial demand for U.S. soy. And I
think the New Uses program is certainly doing that and will
continue to do that, in part, by supporting the next generation
of products such as these.’
“The soybean checkoff directs its funding toward
several categories, including adhesives, coatings, printing
inks, lubricants, plastics, ﬁbers and solvents.
“Consumers can ﬁnd some of this year’s new products,
including a soy-based wood ﬂoor stain from Rust-Oleum,
a line of Simmons mattresses that include soy based foam,
and a soy-based degreaser and adhesive remover available
at retail outlets such as The Home Depot and Ace Hardware.
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Others, such as a soy-based adhesive used to manufacture
plywood, a soy-based pavement crack sealant and soy-based
bioremediation agents used in environmental cleanup, will
mostly be noticed by industrial users.
“While the products represent a diverse range of
categories, they generally have two attributes in common:
They’re sustainable and they boost demand for U.S. soy.
“The soybean checkoff works to advance the
sustainability movement, in part, by developing and
promoting soy-based products. Many of the projects the
soybean checkoff funds led to products that use soybean
oil as a replacement for petrochemicals, making them more
renewable and more environmentally friendly than their nonsoy-based counterparts.
“Statistics show the checkoff’s efforts to expand
industrial demand for soybean oil work. By 2010,industrial
use is expected to be between 1.15 and 1.35 billion pounds
of soybean oil, or the oil from nearly 120 million bushels.
That’s up from 80 million bushels used in 2008. The list of
new soy-based products represents an annual culmination
of a three-to-ﬁve-year process that began with researchers
trying to persuade soybean checkoff farmer-leaders that their
ideas held potential for increasing soy demand.
“’We solicit applications, review the concepts and select
them based on their technical merit and market potential,’
Ross says. ‘Number one, the product must be technically
feasible–can it be done? And, number two, just because it
can be done, is it viable? What’s the product’s market value,
and how many bushels of soybeans will it use?’
“The soybean checkoff’s industrial partners continue
to produce an assortment of sustainable soy-based products
without making an impact on the world’s food supply. The
food industry uses 87 percent of the U.S. supply of soybean
oil. Oil makes up just 18 percent of a soybean; the remainder
consists of protein-rich meal. A USB study found that
industrial demand for soybean oil for such things as biodiesel
and soy-based products increases the supply of soybean
meal, which will be largely used to produce more food, not
less.
“The new soy-based products introduced in 2009 as a
result of soybean checkoff support include:
“Plastics
“Soy Seal(TM)–soy-based canned insulating foams
being sold at hardware stores, from BioBased technologies.
Polylite(TM) 31325-00–unsaturated polyester resin for
composites, from Reichhold Chemical
“Renuva(TM)–soy-based Natural Oil Polyols used to
make bedding foams for Simmons Bedding’s Natural Care
Collection, from Dow Polyurethanes
“SoyFoam(TM)–soy foam for seats / headrests /
armrests in the 2010 Hyundai Santa Fe, Sonata sedan and
the 2009 Kia Amanti sedan, from Lear. Lear will also supply
General Motors with SoyFoam for its trucks and SUVs as
well as Ford for the seats in the Mercury Milan and Lincoln

MKE, from Lear
“Honey Bee(TM)–soy-based polyols for use in
Chromcraft molded-furniture seating foams, from MCPU
Polymer Engineering
“Ecoﬂex–a mattress product line named Equilibrio
Natural Ecoﬂex that uses foam based on Renuva Natural Oil
Polyols in the comfort layers of the mattresses, from foam
and mattress manufacturer Ecoﬂex
“Green Comfort(TM)–sandals containing Renuva
Natural Oil Polyols in the polyurethane sole, from shoe
manufacturer Grupo Ravi and Wal-Mart
“Coatings / Printing Inks / Adhesives
“Hybrid industrial coating containing soy for wood and
metal applications, from Sherwin-Williams
“Varathane Nano Defence–soy-based abrasion-resistant
stain for wood ﬂoors, from Rust-Oleum
“OSF Ecopure HPJ Soy–soy-based sheetfed lithographic
ink, from INX International
“OSF EcoTech Process Inks–soy-based sustainable
lithographic ink system with low VOCs, from INX
International
“BioMG–soy-based inks for digital printers used in
OEM type inks, from INX International
“Soyad–soy ﬂour adhesive for use in wood panels, from
H2H
“Soythane(TM)90–100 percent solids, multipurpose
polyurethane adhesive based on soy polymers, from
Bondaﬂex Technologies
“Multibond MX100–a one-component soy-based
polyvinyl acetate adhesive for hardwood plywood, from
Franklin International
“Specialty Products
“Soyanol(TM) 1000E–soy methyl ester (SME)-based
coalescing agent, from Soy Technologies
“Soyanol(TM) 5000E–SME-based coatings solvent,
from Soy Technologies
“Goof Off Citrus–SME-based degreaser and adhesive
remover, from WM Barr
“Goof Off 2–SME-based water rinsable degreaser, from
WM Barr
“F-500–Bi-Solvent Cleaning System–SME-based parts
cleaner, from Forward Technology
“VOS(TM)–soy-based thixotropic gel for soil
bioremediation, from EOS Remediation
“LactOil(TM)–soy-based microemulsion for
groundwater bioremediation, from JRW Bioremediation
“CAP 18 ME(TM)–soy-based groundwater
bioremediation product, from Carus Remediation
“SoyGreen(TM) Wood Polish & Multi Surface Cleaner–
SME cleaner, from Soy Technologies
“Soy Green(TM) Ultimate Grafﬁti Remover–SME
cleaner, from Soy Technologies
“Seamseal(TM)–soy-based pavement crack sealant,
from BioSpan Technologies.”
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5469. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2010. Ankeny new home to the Iowa
Soybean Association. 21(4):16. Jan.
• Summary: “Even with the remnants of a massive blizzard a
day earlier, the Iowa Soybean Association welcomed nearly
130 people to the ribbon-cutting ceremony of their new
building in Ankeny.
“Along with farmers and directors, Iowa Gov. Chet
Culver and Ankeny Mayor Steven Van Oort were a few of
the distinguished guests who welcomed ISA to their new
home.
“’We debated putting it off,’ says ISA President Delbert
Christensen. ‘Considering the weather, I’m pleased with the
attendance.’
“Mayor Van Oort spoke next and expressed gratitude
towards ISA for choosing Ankeny as the home of the
association.
“Gov. Culver spoke after Mayor Van Oort and described
his fond memories of working with staff and members of
ISA, going on trade missions and working hard for soybean
farmers at the Capital in Iowa and Washington, D.C.
“The building was constructed with the help of Dennis
Albaugh of DRA Development Company and Harry Stine of
Stine Seed. The two businessmen joined together to donate
the three-acre property, valued at $1.2 million, available in
the Prairie Trail development in Ankeny. The building size is
approximately 30,000 square feet and will allow for 15 to 20
percent growth within the organization.
“ISA CEO Kirk Leeds expressed gratitude to Albaugh
and Stine previously, explaining that the right circumstances
fell into place at the right time.
“’Given this growth, the ISA board formed a task force
to take a look at our short-term and long-term ofﬁce space
requirements,’ Leeds says. ‘During this review, ISA was
approached by industry friends who ultimately offered to
donate three acres of land in a new development in Ankeny
to house our new ofﬁces. With the gift of land by Dennis
Albaugh and Harry Stine, the board decided it was an offer
they couldn’t refuse. It just makes good business sense to
invest in a building we were able to self-ﬁnance, as opposed
to paying thousands of dollars every year to a landlord.’
“The new building is being paid by both checkoff and
non checkoff dollars.
A photo shows a red ribbon cutting ceremony: Iowa
Governor Chet Culver helps dedicate the new Iowa Soybean
Association ofﬁce building in Ankeny by cutting the ribbon.
5470. Knothe, Gerhard. 2010. Biodiesel and renewable
diesel: A comparison.” Progress in Energy and Combustion
Science 36:364-73. [138 ref]
• Summary: Contents: Abstract. Introduction. Discussion:
terminology (petrodiesel, biodiesel, renewable diesel),
historical perspectives. Fuel composition and properties

(biodiesel, petrodiesel and renewable diesel), fuel production
(biodiesel, renewable diesel), methanol vs. hydrogen, energy
balance, environmental issues (combustion and emissions,
biodegradability and sulfur), plant cultivation, food vs. fuel
issue, economics, glycerol. Conclusions and outlook.
Note: This is the earliest document seen (Oct. 2017) that
contains the term “renewable diesel.” Address: NCAUR,
ARS, USDA, 1815 N. University St., Peoria, Illinois 61604.
5471. Bainbridge, Lewis. 2010. More than 30 nationally
recognized furniture companies turn to soy-based foam:
soybean oil adds green comfort to sofas, mattresses and
more. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa) 21(5):10-12. Feb.

• Summary: Editor’s introduction: “Demonstrating its
commitment to developing new industrial and consumer
products containing soy, the United Soybean Board (USB)
recently released its annual list of soy-based products that the
soybean checkoff helped introduce this year. Thanks, in part,
to support from the soybean checkoff, 26 new soy-based
products hit the market in 2009.
“’It is certainly amazing to see the number of new soy
products that come to market year after year with help from
the soybean checkoff,’ says USB director, Lewis Bainbridge
from Ethan, South Dakota. ‘The checkoff funds new uses
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research to increase industrial demand for U.S. soybeans.
Supporting research on the next generation soy products, the
checkoff’s New Uses program mission is to help increase
proﬁts for U.S. soybean farmers.’
“Statistics show the checkoff’s efforts to expand
industrial demand for soybean oil work. By 2010, industrial
use of soybean oil is expected to use between 1.15 and 1.35
billion pounds, or the oil from nearly 120 million bushels.
That’s up from 80 million bushels used in 2008.
“Over the past few years, a quiet transformation has
begun to take shape within the furniture industry. Most
people probably don’t realize the cushions in their favorite
chair, sofa or ottoman, and the foam in their mattress,
contain petroleum. The good news is that more and more
furniture manufacturers are replacing that petroleum with
the environmentally friendly alternative-foam made from
soybean oil.
“In an effort to lessen reliance on foreign oil, companies
are increasingly using soy-based foam in furniture cushions
and mattresses. Soy-based foam provides the same quality,
comfort and durability as petroleum-based foam, with the
added beneﬁts of being made from a renewable resource and
better for the environment.
“Cargill and Dow, two of the primary manufacturers
of soy-based polyols, supply the foam to manufacturers
who produce the soy cushions. Cargill began development
of its BiOH® polyols in 2003 with Hickory Springs
Manufacturing Company, one of the largest foam producers
in the U.S. By 2006, Hickory Springs produced the ﬁrst soybased foam (Preserve(TM)) for furniture and bedding.
“The United Soybean Board (USB) New Uses
Committee funded several years of soy polyols research
at the Kansas Polymer Research Center at Pittsburg State
University. Cargill licensed the research and trademarked it
as BiOH®. USB also funded initial work with Dow, which
developed RENUVA(TM) Renewable Resource Technology.
“The foam manufacturing process involves a reaction
between petroleum-based polyols and other petro chemicals.
Soy polyols can be substituted for a portion of petroleum
polyols. Currently, polyols are available with soy content
ranging from 30 to 50 percent. Finished products using
these polyols vary in soy content depending on the type of
applications.
“’According to Hickory Springs National Foam
Marketing Manager Brad McNeely, the industry is working
to increase that percentage and hopes to reach 100 percent
use of the soy polyols or about 67 percent bio-content in
ﬁnished foam in the future. The key will be to increase the
soy content without compromising the products according to
McNeely.’
“In 2006, Lee Industries, Inc., a family owned furniture
company based in Newton, Minnesota, was one of the ﬁrst
furniture companies to use soy-based foam. In business
since 1969, Lee was at the forefront of the environmental

movement well before it became standard practice and in the
early ‘80s made a commitment to protect the environment
through the sustainable manufacture of earth-friendly
products. The company now uses the foam for all of its
seat cushions and arm padding. ‘With this soy-based foam,
we have taken steps to reduce our overall environmental
footprint,’ says Lee Industries Inc. Image & Branding
Director, Tonya Fischer. ‘The response from our dealers and
customers has been extremely positive.’
“Mattress companies have also embraced soy-based
foam. In the summer of 2008, Martha Stewart Living
unveiled The Good Bed, which uses soy-based foam in its
new line of mattresses. ‘The soy-based product performs
well and is more environmentally friendly,’ says Dean
Thompson, vice president of marketing for Martha Stewart
The Good Bed. Several other mattress companies are using
soy-based foam as well (see list).
“Home furnishings leader Crate & Barrel uses soy-based
foam in the majority of its upholstered products. ‘We have
taken the important step of minimizing petroleum-based
foam in many of our upholstery cushions with more energyefﬁcient alternatives, such as soy or plant-based foam and
ﬁbers, without sacriﬁcing an ounce of the quality or comfort
that our furnishings are known for,’ says William Doherty,
assistant upholstery buyer, Crate and Barrel. ‘In addition,
many of our upholstery frames incorporate recycled metal
components and soy-based resins for bonding. And while
green improvements are typically associated with higher
costs, we are bringing these upgrades to our customers
without added expense.’
“Industry experts point to the environmental beneﬁts
of soy-based foam and predict that its use will continue to
grow. According to Cargill’s preliminary life-cycle analysis,
the manufacturing process of BiOH polyols results in a 61
percent reduction in non-renewable energy use and a 36
percent reduction in greenhouse gas emissions. Additionally,
it found that every million pounds of petroleum-based
polyols replaced with BiOH polyols, saves nearly 2,200
barrels of oil.
“Further, a life-cycle analysis conducted by Dow, which
developed RENUVA(TM) Renewable Resource Technology,
shows that its technology uses 60 percent fewer fossil fuel
resources than the conventional polyols technology.
“The following is a list of furniture companies that use
soy-based cushioning in one or more of their products:” The
name and website of 37 companies is given.
“Companies that manufacture soy-based foam:” The
name and website of 6 companies is given.
Photos show: (1) A portrait of Lewis Bainbridge. (2)
Two armchairs in the foreground of a large ﬁeld of green
soybeans growing in neat rows. (3) A couch, pillows and
armchair in a living room. (4) The impression of a hand in
foam.
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5472. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2010. Home heating oil market warms to
biodiesel. 21(5):8-9. Feb.
• Summary: “Recently, homeowner Chris Albert took his
ﬁrst steps toward a cleaner, greener, energy independent
future. He decided to switch his Huntington Station, New
York home to Bioheat... home heating oil blended with
biodiesel.
“’I ﬁrst became aware of biodiesel and Bioheat in 2007,
and the more I learned about the environmental beneﬁts
and great contributions to American sustainability, the more
interested I became,’ he says. Since ﬁnding a dealer and
switching to the Bioheat blend, Albert says his home is as
warm as ever. ‘Bioheat is just as efﬁcient as standard heating
oil, and it has also helped to clean out my furnace,’ Albert
says. ‘After the ﬁrst tank, I had the ﬁlter changed and it was
noticeably dirtier than it had been in previous changings.
I’ve also noticed a little less of a burning oil smell in my
basement.’
“What is Bioheat? Bioheat is made of traditional home
heating oil and blended with pure biodiesel. Biodiesel is a
reﬁned fuel made from vegetable oils, soybeans, sunﬂowers,
canola and recycled cooking oil.
“Primarily used as a transportation fuel, biodiesel is
already ultra low sulfur and can be blended with regular No.
2 heating oil or low sulfur heating oil called Bioheat. Bioheat
offers a seamless way to reduce emissions and move to a
cleaner burning home heating option. Bioheat can be blended
with biodiesel to meet ASTM D396 and ASTM D6751
speciﬁcations.
“’Biodiesel has become one of the most popular
alternative sources of energy today, so it is only natural to
look for other uses of biodiesel as well,’ says Doug Hanson,
National Biodiesel director and soybean farmer from Elk
Point, South Dakota. The South Dakota Soybean Research
& Promotion Council supports new uses for soybeans and
biodiesel inclusion in heating oil is a great chance to expand
the biodiesel market.’
“Why is Bioheat Better? Biodiesel is a good ﬁt for
heating oil because it is completely miscible with middle
distillate fuels. In addition, it has higher than average cetane
and pure biodiesel has a BTU content 7 percent to 9 percent
lower than No. 2 distillate fuel. Biodiesel is 10 times less
toxic than table salt and biodegrades as fast as sugar, does
not contain any nitrogen or aromatics and is virtually sulfurfree, making Bioheat more clean burning.
“Compare a barrel of conventional heating oil to
biodiesel. If you look at the product life cycle, the time and
energy it takes to bring a product to market, biodiesel creates
four and a half times the energy it takes to produce it. That’s
good news coming from the U.S. Department of Agriculture
and University of Idaho study.
“One of the biggest beneﬁts of Bioheat is the fact that
it is cleaner burning than traditional heating oils. Studies

have shown that Bioheat reduces nitrogen oxide emissions
by 20 percent and sulfur oxide emissions have been lowered
by up to 83 percent, when using a 20 percent Bioheat blend.
There is less smoke and odor from Bioheat than conventional
heating oil, and it has enhanced fuel lubricity and a higher
ﬂash point than conventional No. 2 heating oil.
“If every homeowner burning home heating oil switched
to Bioheat with a B5 blend, it would reduce petroleum
consumption by 450 to 500 million gallons annually. That’s
equal to about 700,000 cars being taken off America’s
roads. According to the National Oilheat Research Alliance
(NORA), heating oil sales range from 8 billion to 9 billion
gallons per year, depending on the severity of the winter.
This demand lies mostly in the Northeast and mid-Atlantic
regions of the country. Using a B15 blend across the board
could create demand as high as 1.2 billion gallons. Baby
steps that make a world of difference.
“The Future of Home Heating Oil: Homeowners like
Albert aren’t the only ones singing Bioheat’s praises.
In 2009, leaders of the Oilheat industry from Maine to
South Carolina stood one at a time to set the industry on
a new cleaner, greener and more sustainable course. The
historic collaboration assembled oilheat associations and
stakeholders to formally adopt long-term goals, including
expanding Bioheat.
“At the national oilheat industry policy summit, oilheat
leadership including NORA, the New England Fuel Institute,
and Petroleum Marketers Association of America approved
a statement formally embracing cleaner burning fuels, like
Bioheat, as well as endorsing an ultra low sulfur standard and
solar technology. The resolution calls for changes to heating
oil, including that by July 2010, all heating oil will be mixed
with a bio component to ensure that at least 2 percent of the
fuel is renewable, with goals to increase levels over time.
“’Bioheat is another way biodiesel is working to reduce
our dependence on foreign oil, to seamlessly introduce
cleaner fuel alternatives and to implement sustainable energy
solutions,’ says National Biodiesel Board CEO Joe Jobe.
‘We applaud the oilheat industry for formally recognizing
the outstanding potential for Bioheat and biodiesel as an
important part of our country’s energy future.’
“’Bioheat will be an intricate part of the cleaner and
greener heating oil and is among the strategies and goals the
industry will champion before state and federal regulatory
agencies,’ says Paul Nazzaro, NBB petroleum liaison.
“Nazzaro noted that soybean farmers can take a lot of
credit for the Bioheat market development. State Executive
Directors Victor Bohuslavsky, Nebraska and Betty Hansen,
South Dakota pioneered the funding of the ﬁrst Bioheat
initiative. The Nebraska and South Dakota Soybean
Checkoff Boards believed in Bioheat and recognized its
potential from the get-go. They funded major initiatives
and now Bioheat is a true bright spot in the industry, getting
brighter by the day.
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“Bioheat has been used in Europe for more than 20
years and has been gaining popularity in the U.S. Ofﬁcials
at U.S. Department of Agriculture’s Beltsville Agricultural
Research Center have successfully heated buildings with
Bioheat heating oil since 2000.
“Currently more than 200 fuel dealers have registered
to use the Bioheat trademark and another 80 have signed on
through www.bioheatonline.com, a sign of strong growth
from the mere six registered dealers ﬁve years ago.
“With so many beneﬁts, you can see why homeowners
like the Alberts choose to heat their homes with Bioheat.
‘With just a couple of calls, we found a great dealer, called
Hart Petroleum,’ Albert says. ‘They are true believers in
Bioheat, and their prices were competitive with standard
heating oil.’
“Albert says he’s committed to green heating, and that
his wife has teased him about liking biodiesel so much that
he wants to drink the stuff. ‘But that’s a story for another
time,’ he jokes.”
A large photo shows Chris Albert’s Huntington Station,
New York home which is heated with Bioheat. Above the
roof is a large green, yellow and white Bioheat logo.
5473. Richards, Michael. 2010. Roads I’ve traveled:
A memoir. Iowa City, Iowa: Published on his personal
computer by the author. 381 p.
• Summary: The book is “A Real Life in Three Acts.” 1. The
travels, travails and triumphs of childhood. 2. Adventures
of adolescence and early life. 3. The long learning curve: A
journey without end. Address: Cedar Rapids, Iowa.
5474. American Soybean Association. 2010. History of
the American Soybean Association, 1964-1989 (Website
printout–part). www.soygrowers.com/history/default.htm
Retrieved April 22.
• Summary: “1964: States began forming soybean
associations afﬁliated with ASA to involve more farmers.
ASA began funding research to ﬁnd new uses for soybeans
and reduce production costs.
“1968: States afﬁliated with ASA resolved to initiate
work on state-by-state passage of legislation to enable ﬁrst
point of sale deduction of one-half to one cent per bushel.
Farmer elected boards of soybean farmers would control
funds for market development and research.
“1975: The American Soybean Association Market
Development Foundation was created from the American
Soybean Institute and a funding agency called the American
Association Market Development Fund. The Fund’s purpose
was to receive farmer checkoff funds, review market
development programs and budgets, authorize ASA to
conduct these activities and pay for services provided by
ASA.
“1978: ASA established World Headquarters in St.
Louis, Missouri.

“1980: The American Soybean Association Market
Development Foundation and the American Soybean
Research Foundation were merged to become the American
Soybean Development Foundation.
“1984: ASA opened an ofﬁce in Caracas to serve the
South American market. This brought the number of ASA
international ofﬁces to 11 including Brussels, Hamburg,
Madrid, Mexico City, Peking, Seoul, Singapore, Taipei,
Tokyo and Vienna.
“1987: ASA launched a truth-in-labeling campaign to
stop hidden use of highly saturated tropical fats in foods and
increase market share for soybean oil. ASA asked the Food
and Drug Administration to require food manufacturers to
stop calling tropical fats “vegetable oils” and to put an end
to “and/or” wording on food labels. The truth-in-labeling
campaign was part of a new checkoff-funded initiative to
expand domestic use of soybeans and soybean products.
“1988: Exports to the Soviet Union increased from 2.5
million to 91 million bushels. Palm oil imports declined as
U.S. consumers became more concerned about saturated fats
in their diets, and soybean oil use increased. ASA promotions
for soybean oil for dust control and for newspaper printing
inks helped boost demand.
“ASA launched major Targeted Export Assistance
(TEA) promotions in Europe that greatly increased consumer
awareness of soybean oil.
“1989: Bold new actions by ASA farmer-leaders set
the organization on a new course. After more than a year
of study and discussion, Delegates approved a resolution
to work toward a national soybean checkoff. Legislation
to create the one-half of one percent checkoff for market
promotion, research and industry education was introduced.
“ASA introduced a new SoyMark developed with
funding provided by CIBA-GEIGY Corporation. Earlier in
the year, ASA introduced a SoySeal developed by Monsanto
Agricultural Company to mark industrial products such as
soy-based inks and agricultural chemical carriers made with
soybean oil.” Address: 12125 Woodcrest Executive Drive,
Suite 100, St. Louis, Missouri.
5475. American Soybean Association. 2010. History of
the American Soybean Association, 1990-1997 (Website
printout–part). www.soygrowers.com/history/default.htm
Retrieved April 22.
• Summary: 1990: Years of ASA market promotion in
Eastern Europe and continuing efforts in the Soviet Union
gave US soybeans an advantage. With the collapse of
Communism, Romania turned to ASA for help in ordering
US soybeans. In Western Europe, ASA used checkoff funds
and TEA funds to implement a major consumer education
campaign. European purchases of US soybeans increased 22
percent. A GATT Dispute Settlement Panel ruled in favor of
US soybean farmers stating that European oilseed subsidies
are unfair competition and illegal under GATT rules. ASA
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initiated the complaint in 1987. ASA membership reached an
all-time high of 34,000 members.
“1991: The national soybean checkoff started. The
ASA Board authorized, and state checkoff boards funded,
expanded promotion in the Soviet Union including the
opening of an ofﬁce in Moscow. As authorized in the 1990
Farm Bill, the $5.02 non-recourse soybean marketing loan
began.
“1992: Activities were funded by the national soybean
checkoff through the United Soybean Board (USB), and
ﬂourished under the direction of ASA farmer-leaders and
staff. ASA created a strategic plan to tackle changes brought
about by the checkoff. ASA opened a new ofﬁce in Cyprus.
Market Promotion Program (MPP) funds (formerly TEA)
were invested to increase demand for US soybeans and
products in Spain, Portugal, Greece, Germany, Venezuela
and Mexico.
“1993: ASA contracted with Gordley Associates
to provide Washington [DC] representation. ASA was
successful in securing elimination of the two percent loan
origination fee as a part of the FY 1994 budget reconciliation
process.
“ASA worked with the United Soybean Board to
structure and carry out national soybean checkoff-supported
programs in the US and around the world. ASA became
heavily involved with SoyDiesel on the legislative, research
and development levels.
“ASA continued as the primary contractor with the
United Soybean Board and a major cooperator with FAS
[USDA’s Foreign Agricultural Service] on international
programs. The ASA Board of Directors voted to offer health
insurance to members in participating states. ASA unveiled a
new logo at Soybean EXPO ‘93 in Denver [Colorado].
“ASA expressed concern and disappointment over
the resolution of the oilseed subsidy dispute with the
European Community (301 case). The resulting Blair House
Agreement limited the maximum area on which payments
will be made to stimulate surplus oilseed production in the
EC. ASA subsequently helped develop and rally support
for a ‘zero-to-zero’ proposal to eliminate global tariffs and
government export incentives for oilseeds and products.
“1994: ASA was instrumental in forming the American
Oilseed Coalition (AOC). ASA withheld endorsement of the
Uruguay Round agreement of the General Agreement on
Tariffs and Trade, because the agreement, failed to correct
conditions that have proven detrimental to interests of US
soybean growers and allows continuation of unfair practices
of other countries in oilseed trade. ASA commended the
Administration for identifying elimination of trade distorting
practice in the oilseeds sector as a priority in future
multilateral and bilateral trade negotiations.
“The referendum to continue the national checkoff was
held in February and passed–with 54% of the farmers who
cast their ballots voting in favor of continuation.

“Congress approved the Vegetable Ink Printing Act
that requires the federal government to use vegetable-based
inks in its printing operations where technically feasible and
cost-competitive with petroleum-based inks. This comes on
the heels of the USDA announcement last year that required
all printing ordered by USDA to employ ink derived from
agricultural products.
“1995: ASA and USB leaders went to Europe to ensure
compliance with the Blair House Agreement. ASA and the
National Oilseed Processors Association continued to work
closely with the US Trade Ambassador throughout the year.
ASA and USB leaders went to China to meet with senior
government and trade ofﬁcials to provide encouragement to
import US soybeans and soybean meal.
“+ASA leaders conveyed their support for inclusion
of biodiesel in the Energy Policy Act of 1992. ASA
leaders urged lawmakers to enact Farm Bill legislation
designed to make soybeans more competitive and soybean
producers more proﬁtable. ASA also led successful efforts
to restore funding for the Foreign Market Development
(FMD) cooperator program, and to enact legislation that
differentiated agricultural oils from petroleum oils.
“+Reversing several years of declining membership,
the ASA recruitment campaign delivered a net membership
increase of four percent. In December, the ASA Board
adopted a new committee structure to more closely align
itself with the structure of USB’s committees.
“+ The Stephen M. Yoder Foundation ‘Leadership for
LIFE’ program was established to promote farm safety. ASA
celebrated its 75th Anniversary at the Soybean EXPO in
Saint Louis.
“+ASA, USB and many other soybean industry
stakeholders participated in the development and distribution
of the Soybean Industry Vision. ASA was instrumental in
launching the American Soybean Industry Council. 1996:
ASA maintained a consistent and reasoned position on its
policy objectives for the Farm Bill that included full twoway planting ﬂexibility, an equitable soybean loan rate and
an adequate safety net. ASA also continued its efforts to
reform the estate tax code and obtain conservation provisions
that reﬂect a common sense balance of producer interests and
protection of natural resources and wildlife.
“+ ASA prevented an amendment to require a producer
referendum on the soybean checkoff program in 1999 from
being included in the Farm Bill.
“+ ASA joined the National Biodiesel Board and
other interested organizations in ﬁling a petition with the
Department of Energy (DOE) requesting approval of B20 as
an alternative fuel.
“+ At year-end ASA membership count was 29,799–an
increase of more than 5% over 1995.
“+ The ﬁrst-ever Commodity Classic was hosted by
ASA and the National Corn Growers Association in Phoenix,
Arizona. Nearly $20,000 was raised to beneﬁt The Stephen
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M. Yoder Foundation’s Leadership for LIFE program.
“+ ASA and the U.S. Feed Grains Council jointly
contracted for representation in Vietnam. ASA also opened
its Asia Subcontinent Ofﬁce in New Delhi, India.
“+ The American Soybean Industry Council (ASIC),
issued statements on the global acceptance of biotechnology
and on the protection of intellectual properties.
+ ASA issued Grower Advisories pertaining to import
clearances for soybeans grown from genetically modiﬁed
seedstock in major export markets.
“1997: ASA was successful in gaining expansion of the
Crop Revenue Coverage (CRC) program into 12 additional
states for the 1998 crop year, which doubled the number of
states eligible for CRC. ASA worked behind the scenes on
enactment of tax legislation that included elimination of the
alternative minimum tax; incoming averaging provisions;
a reduction in the capital gains tax rates; new estate tax
exclusions; and an increase in the percentage of health
insurance costs deductible by self-employed persons.
“+ ASA and the National Biodiesel Board (NBB)
obtained Department of Energy agreement to consider B-20
(a blend of 20 percent biodiesel made from vegetable oil and
80 percent petroleum diesel) as an approved alternative fuel.
“+ ASA implemented an aggressive international
marketing program for US soybean producers. ASA wisely
leveraged the almost $16 million in soybean checkoff funds
to obtain another $9.4 million from USDA. ASA increased
the size of its membership for the third year in a row. The
ﬁnal total was 31,525, an increase of 5.6 percent from the
previous year. The ASA Today membership newsletter was
redesigned into a full-color format.
“+ ASA ended FY 97 with a ﬁnancial gain from
operations that exceeded the forecast. This was a reversal of
the losses experienced by the Association in recent years, and
was the result of a coordinated effort by ASA leaders, ASA
staff, state afﬁliates, and other stakeholders.” Address: 12125
Woodcrest Executive Drive, Suite 100, St. Louis, Missouri.
5476. American Soybean Association. 2010. History of
the American Soybean Association, 1998-1999 (Website
printout–part). www.soygrowers.com/history/default.htm
Retrieved April 22.
• Summary: “1998: ASA opened a new chapter for soybean
producers this year when Congress enacted legislation that
allows vehicle ﬂeets regulated under the Energy Policy Act
of 1992 to earn credits toward meeting EPACT requirements
by operating on B-20. This legislation is signiﬁcant because
it provides credits for the use of biodiesel fuel that can be
made from soybean oil, and it provides biodiesel blends that
offer consumers the economics necessary to make B-20 the
“low cost leader” in the EPACT market. Biodiesel has been
one of ASA’s top priorities for several years.
“+ ASA issued Grower Advisories pertaining to import
clearances for soybeans grown from genetically modiﬁed

seedstock in major export markets.
“+ A $6 billion ag assistance package was enacted
that included $2.575 billion in total funding to address
crop disaster losses, and another $3.15 billion in market
loss payments to producers eligible for Freedom to Farm
contracts. Also, ASA successfully urged Congress to approve
income averaging, increased deductibility of health insurance
for farmers, and a 5-year carryback for operating losses. The
approved tax cuts are estimated to save producers more than
$1 billion over the next ﬁve years.
“+ ASA worked diligently to ensure that Ag
appropriators approved funding for the Foreign Market
Development Cooperator Program at the current operating
level of $32 million and $90 million for the Market Access
Program. ASA utilizes funding from the FMD and MAP,
along with producer checkoff dollars, to promote U.S.
soybean exports in more than 80 counties.
“+ Funding was secured for the International Monetary
Fund at $17.9 billion. IMF funding is vital to ensuring
stability in U.S. Soybean export markets in both the short
and long-term. ASA also succeeded in convincing USDA
to include half a million tons of soy in a Russian Food
Aid Program and another $61 million of soybeans and soy
products in other P.L. 480 Title 1 programs.
“+ Early this year, ASA participated in the White House
Rose Garden ceremony, during which President Bill Clinton
signed into law the Agricultural Research, Extension, and
Education Reform Act. This legislation was one of ASA’s
top priorities because it approved funding for increased
agricultural research funds, as well as crop insurance.
Agricultural research is slated to receive $600 million over
ﬁve years, and it authorized $485 million over ﬁve years to
pay insurance agents and companies for expenses to write
crop insurance policies.
“+ On Nov. 10, the Food and Drug Administration gave
initial approval to allow health claim labels on products
containing soybean protein based on data contained in a
petition presented by Protein Technologies International,
Inc., and a follow-up petition ﬁled by ASA in October.
Approval by FDA of evidence that including soy protein
in a healthy diet reduces serum cholesterol and may reduce
the chance of heart disease will have consumers around the
world seeking foods labeled to contain soy protein. A ﬁnal
rule was expected in 1999.
“+ In November, ASA formally opened its 14th
international marketing ofﬁce in Istanbul, Turkey, to increase
demand for U.S. soybeans and products in the Middle East.
“+ ASA took the lead in working with biotechnology
and seed companies to ensure that U.S. growers didn’t
lose $9 billion of U.S. Soybean export markets due to the
presence of unapproved biotechnology-derived soybean
varieties.
“+ To help maintain U.S. soy exports despite Asia’s
economic crisis, ASA worked to obtain and increase credit
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guarantees from USDA for the purchase of soybeans and soy
products. In part due to ASA’s aggressive initiative, USDA
approved additional GSM-102 export credit guarantees for
Asia including increases from $250 million to $400 million
for Indonesia, $100 million to $300 million for Thailand,
and zero to $100 million for Malaysia. In addition, Korea
received an estimated $1.1 billion, an increase from $154
million from the previous year.
“+ The Loan Deﬁciency Payment (LDP) rate was
increased by 34 cents as result of ASA’s policy efforts during
the 1996 Farm Bill process. LDPs were based on a $5.26 per
bushel loan rate.
“+ ASA increased its membership for the fourth
consecutive year, ending the year at 31,737 members.
Even more was added to the value of an ASA membership
with the launch of the ﬁrst issue of the Washington Insider
Report [ashington, DC]. This new publication, distributed
quarterly to all ASA members, focuses on key policy issues
facing soybean farmers. To help ensure continuation of the
national soybean checkoff, ASA created a special Vote YES
committee to develop funding and prepare for the possibility
of a producer referendum.
“+ There was a record attendance of producers and
exhibitors at Commodity Classic in Long Beach [California],
making the third annual event a huge success. Show
attendance reached 3,676 and more than 500 trade show
booths were sold. More than $23,000 was raised for safety
education through the 1998 Stephen M. Yoder Foundation
Auction and from associated rafﬂes.”
“1999: The American Soybean Association applauded
approval by the U.S. Food and Drug Administration (FDA)
of a new soy health claim based on a petition ﬁled by ASA
in 1998. FDA published its ﬁnal rule on October 25, that soy
protein included in a diet low in saturated fat and cholesterol
may reduce the risk of coronary heart disease by lowering
blood cholesterol levels. As a result, food labels may now
contain messages, such as “25 grams of soy protein a day, as
part of a diet low in saturated fat and cholesterol, may reduce
the risk of heart disease.” Research funded by the soybean
checkoff shows that the use of soybeans in food products
will increase at a rate of 10% a year for the next ﬁve years,
up from about 37 million bushels to more than 60 million
bushels.
“+ Biodiesel implementation moved a big step forward
with the release of the Department of Energy’s interim
ﬁnal rule to allow public vehicle ﬂeets to earn EPACT
credits. ASA also was pleased with USDA’s August 13,
announcement that the agency planned to purchase an
unprecedented level of 20,000 gallons of biodiesel during the
year, and with pro-biodiesel legislation that was introduced
in the Senate on November 17. That legislation, entitled
the “Biofuels Air Quality Act” would allow biodiesel to
compete for funds in the Congestion Mitigation Air Quality
Improvement (CMAQ) program. Similar legislation was

introduced in the House on August 6. The Senate and
House bills expand the CMAQ program’s authority to allow
funding of alternative fuel projects that include purchases of
biodiesel, which is a proven cleaner-burning fuel made from
natural, renewable sources, such as soybean oil. ASA also
asked that the government introduce biodiesel-blended fuels
in at least 50% of the government’s diesel-powered vehicles
by 2002.
“+ While drought and ﬂood conditions in several areas
of the country prevented another record-breaking U.S.
soybean harvest, producers continued to face the lowest
prices paid for their soybeans since the early 1970s. Three
ideal growing seasons, one right after the other, in the
majority of soybean production areas in both the United
States and in South America, caused soybean stocks to grow,
while at the same time, export growth stalled as a result of
depressed economies in key Asian markets. These factors
were primarily responsible for drifting soybean prices paid
to farmer down from an average per bushel price of $7.35 in
1996, to $4.35 in 1999.
“+ Fortunately, ASA’s soybean safety net policy
work during the 1996 Farm Bill process helped see many
producers through a tough year. ASA’s success in raising the
soybean loan rate $.34 would provide growers with nearly $1
billion of additional farm revenue from the loan deﬁciency
payment program.
“+ Even with ASA’s earlier policy efforts and successes,
it was clear that stronger and more comprehensive efforts
would be needed to improve the outlook for soybean
producers. In February, ASA farmer leaders made public
a comprehensive list of farm income and market demand
policy initiatives for the Administration and Congress to act
upon. ASA’s proposal included economic loss assistance,
farm income protection, food assistance and export
initiatives, biodiesel, and trade policy initiatives. Also
included were key domestic policy initiatives concerning
the Food Quality Protection Act implementation, the
environment and conservation, research, transportation and
tax initiatives. ASA also outlined major issues for changes in
Federal crop insurance programs.
“+ ASA urged Congress to provide economic loss
payments to producers, similar to payments provided to
farmers in 1998, and also advanced with congressional
leaders inclusion of soybean-speciﬁc payments and
provisions in any farm aid package. Subsequently, Congress
did approve an $8.7 billion emergency farm spending plan
that also included an authorization of $475 million in direct
payments to oilseed producers to help partially offset low
prices. It was estimated that this oilseed payment would
provide producers with 15 additional cents per bushel of
soybeans.
“+ In April, ASA and the National Oilseed Processors
Association (NOPA) provided Secretary of Agriculture
Dan Glickman with a comprehensive list of recipient
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countries, quantities, and products for a proposed $1 billion
concessional sale and donation program for soybeans,
soybean meal, soybean oil, and soy protein products.
Secretary Glickman requested this list during a March 16
meeting with ASA leaders in Washington when ASA urged
him to utilize Commodity Credit Corporation (CCC) funds
for a purchase and donation program that could help alleviate
a disastrous decline in prices and soybean producer income.
“+ ASA also initiated, for the ﬁrst time, discussions with
a group of international food aid groups who were interested
in programming soy into their USDA requests. These
private voluntary organizations (PVOs) provided concrete
proposals to USDA for the implementation of food aid. This
combination of ASA’s “pushing” and the PVOs “pulling”
helped convince USDA of the merits of assisting people
in the most needy countries in the world while bolstering
demand and improving prices paid to farmers.
“+ To urge further action on ASA’s request for a $1
billion soy donation, 72 House members cosigned a letter
to Secretary of Agriculture Dan Glickman in November,
calling for USDA to move quickly to mitigate the downward
pressure on soybean prices during harvest. ASA also met
with several Senators and Representatives to urge them to
place calls to the White House, Agriculture Department, and
Ofﬁce of Management and Budget to “dislodge” this and
other food aid programs which have been held up pending
reviews.
“+ At year’s end, ASA was still waiting for a major food
aid announcement, which was being delayed by bureaucratic
red tape. Meanwhile, some signiﬁcant amounts of soy were
already being included in major food aid programs, such as
the purchase by Russia of an additional 117,000 metric tons
of soymeal under the P.L. 480, Title I program for shipment
December 17, 1999 to January 7, 2000.
“+ On November 15, U.S. and Chinese negotiators
completed bilateral talks on China’s accession to the World
Trade Organization (WTO). The agreement that U.S.
trade negotiators reached with China included signiﬁcant
opportunities to expand market access that ASA has worked
toward for years. According to U.S. government sources,
the ongoing WTO accession negotiations include assurances
that will formalize access to the Chinese market–the largest
growth market for soy in the 21st century–and includes
commitments to expand access over the next few years.
“+ Based on the announced WTO Accession Terms
for Agriculture, there will be no tariff rate quota (TRQ) for
soybeans, and the duty is bound at the current applied level
of 3%. The agreement stated that soybean oil will be subject
to a 9% duty and the TRQ quantity will be based on average
1995-97 calendar year imports calculated on the basis of data
from Oil World. Soybean oil also will be designated a “mostfavored-oil”–meaning that any permanent or temporary duty
reduction provided to other oils also will be extended to
soy oil. ASA also began an extension policy effort in 1999

to promote approval of Permanent Normal Trade Relations
(PNTR) with China, which the U.S. Congress was scheduled
to debate in 2000.
“+ ASA counted among its accomplishments the lifting
of sanctions on the sale of U.S. food to Iran, Sudan and
Libya. ASA continued to work to expand sanctions relief
to Iraq, North Korea, and Cuba to help improve soybean
producer proﬁtability.
“+ Confusion about the marketability of biotech-derived
crops was at the forefront of many producers’ thoughts.
During these challenging times, ASA called upon all of its
resources to actively communicate with growers, customers
and other stakeholders about the safety of biotech soybeans
to minimize the negative effects of activities and efforts to
undermine public conﬁdence in agricultural biotechnology.
“+ In November and December, ASA implemented
a series of “Planting Decision 2000” Town Hall meetings
around the country to help producers make well-informed
planting decisions for 2000. ASA also produced “Planting
Decision Guide” that provided producers accurate
information on the factors affecting the demand for both
biotech and non-biotech soybeans. ASA distributed the
Planting Decision Guide to more than a quarter million
soybean producers.” Address: 12125 Woodcrest Executive
Drive, Suite 100, St. Louis, Missouri.
5477. Lemke, Dan. 2010. Sweet feed: Glycerin, a biodiesel
byproduct, may replace some corn in calf diets. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 19(2):3. April/June.
• Summary: Waseca, Minnesota–Glycerin is a thick, syrupy
byproduct of biodiesel production. “In 2009, of the 85
million gallons of glycerol produced in the United States,
about half was a biodiesel byproduct. Glycerin has already
shown potential in tests as a feed ingredient for poultry, cattle
and swine.” These tests are described. Glycerine can replace
about 6% of the corn in some feed formulations.
5478. Lemke, Dan. 2010. Elsewhere in ag innovations:
Comfortable soy seats. Ag Innovation News (AURI–
Agricultural Utilization Research Inst., Waseca, Minnesota)
19(2):10. April/June.
• Summary: From: Biobasednews.com. Nov. 30, 2009.
“Travelers visiting some of the world’s largest and busiest
airports may rest their weary bones on beans. Arconas,
a global leader in airport seating, has started installing
seats made with Cargill’s soy-based polyols. Soy foam is
already widely used in residential furniture, but is just being
introduced in airports such as Dallas / Fort Worth [Texas],
Boston’s Logan [Massachusetts], and Lisbon International
Airport” [Portugal].
5479. Anderson International Corp. 2010. [History of
Anderson International Corp. (Website printout–part)]. www.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1892
andersonintl.net/History%20Page.htm Retrieved May 3.
• Summary: “Mr. Valerius D. Anderson founded the V.D.
Anderson Company in 1888, when he was 58. A true product
of the Industrial Revolution, he invented a revolutionary
new way to obtain oil and fats. His vision produced the
continuous mechanical screw press that is still the working
basis of all mechanical screw presses today.
“In 1855, Mr. Anderson worked in a Milton, Wisconsin
tin shop, repairing leaky roofs and fabricating hoops for
the then-popular hoop skirts. He later moved to Kewanee,
Illinois where he developed and patented an improved
steam boiler, which led him to form a small company to
manufacture and sell them. Later, Mr. Anderson was offered
a better opportunity in Springﬁeld, Ohio, where he operated
the Mast-Foos Company, a boiler manufacturing company
which became a part of International Harvester.
“Mr. Anderson left the Mast-Foos Company in 1876.
Four years later, in 1880, he relocated to Cleveland, Ohio
where he invented a new rendering tank for local butchers.
Sales of these tanks dropped when packinghouses started
replacing butcher shops, causing Mr. Anderson to develop
and manufacture fertilizer dryers. His ﬁrst assembly
operation was a ‘home’ industry, located on West 54th Street.
In 1888, Mr. Anderson founded the V.D. Anderson Company.
“In 1893, encouraged by his prospering business,
Mr. Anderson built a small manufacturing plant. He
purchased a tract of land on West 96th street near Madison
Avenue. It was the ﬁrst manufacturing plant built west
of downtown Cleveland. The Inventions: Expeller (R
[Registered trademark]) Press–In 1876, at the Chicago
Centennial Exposition, Mr. Anderson observed a printing
press printing on a continuous web of paper, rather than one
sheet at a time. Mr. Anderson then conceived the idea that
there should be a continuous means of extracting oil from
oleaginous seeds and nuts. Success came in 1900, when Mr.
Anderson produced the ﬁrst successful continuously operated
Expeller® press.
“Even though he invented this press for what we now
call the Vegetable Oil Industry, it was his friends in the
butcher shop/packinghouse industry who ﬁrst used this
continuous press to remove fat from animal by-products.
“Steam Traps–Knowledgeable in steam boilers and
fertilizer dryers Valerius D. Anderson enhanced his fertilizer
dryers by developing an improved steam trap in 1893,
called the ﬂoat trap. He found that the efﬁciency of any
steam system is only as good as the quality or dryness of the
steam being used. The steam trap improved steam quality
by separating condensate from the steam. His trap not only
made his fertilizer dryer the most efﬁcient dryer, but also
expanded his steam specialties market worldwide.
“Summary: Now known as Anderson International
Corp, our achievements and longevity have earned us
worldwide recognition. The Expeller®, invented by Valerius
D. Anderson over 100 years ago, has become commonplace

in the Vegetable Oil, Rendering, and Synthetic Rubber
Industries.
“Anderson has manufactured and sold machines
processing oilseeds, meat by-products, synthetic rubber and
animal feeds to industries in over 90 countries.
“Anderson International Corp’s process knowledge and
continued improvements in technology and design assure
that our customers will continue relying on our goods, our
services and our technology in the years to come.”
“Patents, innovation and market information: 19001997.” Note: We will list only the early entries through 1951:
“1900–First continuous screw press invented–
Trademarked Expeller®. Patent US 647,354 (April 10,
1900).
“1902–Expeller® sold to Sherwin Williams Co. The ﬁrst
commercial use for linseed oil.
“1907–Anderson starts exporting machinery. The ﬁrst
Expeller® is exported to Zabret & Huter Kreinsburg of
the Austrian Empire (now Kranj, Slovenia) for linseed oil
extraction.
“1907–Anderson enters the Philippine coconut oil
market by exporting to Lu Do y Lu Ym Company.
“1910–Anderson enters the Mexican market with
Expellers®.
“1910–Anderson designs more efﬁcient steam traps and
puriﬁers.
“1940–Anderson enters the market in China with
Expellers®.
“1944–Anderson enters the market in India. Opening an
Expeller® assembly plant.
“1948–Anderson becomes the leading supplier of Total
Immersion Column Solvent Extractors.
“1950–Adaptation of screw press as a dry pet food
mechanical cooker.
“1951–Anderson develops pre-press solvent extraction
method for oilseeds of high-oil content. Anderson was
awarded a process patent for this method. Patent US
2,551,254 (May 1, 1951).” Address: Anderson International
Corp., 6200 Harvard Ave., Cleveland, Ohio 44105-4896.
Phone: (216) 641-1112.
5480. Campbell, John. 2010. Political pod: [Does land for
biofuels compete with land for crops?]. AGP News (Omaha,
Nebraska) No. 2. p. 6.
• Summary: “Most people would probably be shocked to
learn that the area devoted to crops declined by 93 million
acres since 1982. This massive reduction in cropped acres
(22 percent) is due partially to around 36 million acres of
paid set asides in the form of the Conservation Reserve
Program (CRP).
“The other big change is urban and rural development.
About 40 million more acres were lost to houses, roads,
commercial building and shopping malls. Of this 40 million
acres, USDA says 14 million acres were ‘prime’ farmlands.
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“What does this all mean? It means that while the United
States was ramping up biofuels production–use of land for
crops was actually falling–not increasing.”
5481. Chianu, Jonas N.; Zegeye, Edilegnaw; Nkoya,
Ephriam M. 2010. Global soybean marketing and trade:
a situation and outlook analysis. In: Guriqbal Singh, ed.
2010. Soybean: Botany, Production, Uses. Wallingford,
Oxfordshire, UK, and Cambridge, Massachusetts: CAB
International (CABI). xii + 494 p. See p. 461-83. Chapt. 20.
[36 ref]
• Summary: Contents: Introduction. Present situation of
export and import: Repeatedly in the limelight, global
soybean import demands, global soybean grains and oil
imports. Past trends (export and import) in global soybean
marketing and trade. Drivers of global soybean market
and trade: Biodiesel, surging demands for soybean food,
vegetable oil and animal products, continuous investment
and expansion in oilseed crushing capacity, increased
demand for livestock protein from soybean, economic
growth, rising per capita income and urbanization in
developing countries, proﬁt and high price, global increase
in human and livestock population and expansion of
trade, technological development, trade liberalization and
involvement of multinationals, transgenic soybean boom and
policy support. The changing proﬁle of the global soybean
trade: Changing pattern of soybean production and export
and demand increases, changing demand for soybean,
fundamental shift in Africa (steady increase in demand for
soybean in sub-Saharan Africa), South American soybean
boom. Expected future trends (export and import) in global
soybean marketing and trade. Global price trends, trade
and marketing policies: Reasons for increase for increase
in price of soybeans, effect of policy on pattern of soybean
trade, practical use of trade and marketing policies (including
subsidy policies). Constraints to global marketing and trade.
Conclusions and implications (policy research) for the
soybean sector.
The four leading exporters of soybean oil are Argentina,
Brazil, USA, and EU in descending order.
The three leading exporters of soybean are the USA,
Brazil and Argentina in descending order.
The three leading importers of soybean are China,
the EU and Japan. and Argentina. Address: 1. Agriculture
2 Division (OSAN.2), Agriculture & Agro Industry Dep.
(OSAN), African Development Bank, Tunis, Tunisia; 2.
Dep. of Agricultural Economics, School of Agricultural
Sciences and Agribusiness, University of KwaZulu-Natal,
Scottsville, Pietermaritzburg, South Africa; 3. International
Food Policy Research Institute (IFPRI), Washington, District
of Columbia, USA.
5482. Biobased Solutions (United Soybean Board–Web).
2010. Ford expands successful use of soy. 12(6):1. Sept.

www.soynewuses.com.BiobasedSolutions.
• Summary: “Ford Motor Company has used soy-based
foam for seat cushions, seatbacks and vehicle headliners for
several years and today more than 2 million Ford, Lincoln
and Mercury vehicles contain biobased foam content. The
soy foam seating came about due in part to a partnership with
the United Soybean Board (USB), and now Ford expands its
use of soy-based products to rubber as well.
“By using renewable soybean oil as a 25 percent
replacement for petroleum oil, Ford researchers more than
doubled rubber’s stretchability and reduced its environmental
impact. Soy-based rubber parts such as radiator deﬂector
shields, air bafﬂes or deﬂectors, cup holder inserts and ﬂoor
mats may be installed in future Ford vehicles.
“The scope of Ford’s recent rubber research, which was
funded in part by USB, included the use of soy ﬁllers, such
as soy ﬂour and soybean meal, as well as soybean oil.
“’Ford is focused on ﬁnding innovative ways to make
our vehicles more eco-friendly,’ says Cynthia Flanigan, Ford
technical leader in elastomeric polymers. ‘Soy-based rubber
provides superior stretchability and serves as a renewable
resource that helps reduce carbon dioxide emissions from
raw materials.’
“’It doesn’t matter if it’s a green product if it doesn’t
work,’ says USPS Resource Conservation Specialist Ronald
Robbins, whose efforts have been helping the USPS win
CTC awards since the award’s ﬁrst year in 1995. ‘We didn’t
go out looking for a soy-based mastic remover; we looked
for a mastic remover that works. And the soy-based product
works.’
“Ford researchers found that soy ﬁllers could provide an
inexpensive and environmentally friendly partial replacement
of carbon black, a petroleum-based material traditionally
used to reinforce rubber. Used together, soybean oil and soy
ﬁllers could replace up to 26 percent of the petroleum-based
content in automotive rubber applications.
“According to the International Rubber Study Group,
the automotive sector accounts for more than 50 percent of
worldwide rubber consumption, which exceeded 22 million
metric tons in 2008. Analysts expect automotive rubber
usage to rise more than 4 percent through 2013. To read learn
more about Ford’s soy-based products, visit www.ford.com.
“To learn more about soy-based products, visit www.
soynewuses.org.”
5483. Knothe, Gerhard; Krahl, Jurgen; Van Gerpen, Jon.
eds. 2010. The biodiesel handbook. 2nd ed. Urbana, Illinois:
AOCS Press [American Oil Chemists Society]. xii + 501 p.
Illust. Index. Map. 23 cm. [793 ref]*
• Summary: Contents: History of vegetable oil-based diesel
fuels. Basics of diesel engines and diesel fuels. Basics of
the transesteriﬁcation reaction. Alternate feedstocks and
technologies for biodiesel production. Catalysis in biodiesel
processing. Ion exchange resins in biodiesel processing.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1894
Analytical methods for biodiesel. A sensor for discrimination
of fossil diesel fuel, biodiesel, and their blends. Cetane
numbers-heat of combustion-why vegetable oils and
their derivatives are suitable as a diesel fuel. Viscosity
of biodiesel. Cold weather properties and performance
of biodiesel. Oxidative stability of biodiesel. Biodiesel
lubricity and effect of biodiesel on lubricants. Biodiesel
fuels: biodegradability, biological and chemical oxygen
demand, and toxicity. Soybean oil composition for biodiesel.
Impacts of biodiesel fuel on pollutant emissions from diesel
engines. Ultraﬁne particles from a heavy duty diesel engine
running on rapeseed oil methyl ester. Biodiesel in the United
States. Biodiesel in Germany and the European Union.
Biodiesel in South America. Biodiesel in Asia. Biodiesel in
Japan. Environmental implications of biodiesel (life-cycle
assessment). Potential production of biodiesel in the United
States. Other uses of biodiesel. Other alternative diesel fuels
from vegetable oils and animal fats. Glycerol technology
options for biodiesel industry. Address: 1. NCAUR,
ARS / USDA, Peoria, Illinois; 2. Dep. of Biological and
Agricultural Engineering, Univ. of Idaho, Moscow, Idaho; 3.
Univ. of Applied Sciences, Coburg, Germany.
5484. Brown, Lester R. 2011. World on the edge: How to
prevent environmental and economic collapse. New York:
W.W. Norton & Co. xii + 240 p. Illust. Index. 21 cm. [836
endnotes]
• Summary: The chapter focusing on food is titled
“Restoring food security for all takes action on many
fronts.” It begins: “Today there are three sources of growing
demand for food: population growth; rising afﬂuence and the
associated jump in meat, milk, and egg consumption; and the
use of grain to produce fuel for cars.”
The population of the world, now at 6.9 billion, is
increasing by about 75 million people a year. “Even worse,
the overwhelming majority of these people are being added
in countries where cropland is scarce, soils are eroding, and
irrigation wells are going dry.”
“Even as we are multiplying in number, some 3 billion
of us are trying to move up the food chain, consuming more
grain-intensive livestock products. As incomes rise, annual
grain consumption per person climbs from less than 400
pounds, as in India today, to roughly 1,600 pounds, as among
those living high on the food chain in the United States,
where diets tend to be heavy with meat and dairy products.”
“When the United States attempted to reduce its oil
insecurity by converting grain into ethanol, the growth in
world grain demand, traditionally around 20 million tons
per year, suddenly jumped to over 50 million tons in 2007.
Roughly 119 million tons of the 2009 U.S. grain harvest
of 416 million tons went to ethanol distilleries, an amount
that exceeds the grain harvests of Canada and Australia
combined. This massive ethanol distillery investment in the
United States launched an epic competition between cars and

people for grain.”
“This pressure on cropland worldwide is running up
against increased demand for soybeans, which are the key to
expanding the production of meat, milk, and eggs. Adding
soybean meal to livestock and poultry feed sharply boosts the
efﬁciency with which grain is converted into animal protein.
This is why world soybean use climbed from 17 million tons
in 1950 to 252 million tons in 2010, a 15-fold jump.
“Nowhere is the soaring demand for soybeans more
evident than in China, where the crop originated. As recently
as 1995, China produced 14 million tons of soybeans and
consumed 14 million tons. In 2010, it still produced 14
million tons, but it consumed a staggering 64 million tons.
In fact, over half of the world’s soybean exports now go
to China.” Address: President, Earth Policy Inst., 1350
Connecticut Ave., N.W., Suite 403, Washington, DC 20036.
Phone: 202-496-9290.
5485. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2011. Ed Ulch elected vice chair of National
Biodiesel Board. 22(4):14. Jan.
• Summary: Ed Ulch is Distrist 6 director of the Iowa
Soybean Association.
5486. Laughlin, Carrie. 2011. RFS2 provides stability for
biodiesel’s future. Iowa Soybean Review (Iowa Soybean
Association, Ankeny, Iowa) 22(4):10-11. Jan.
• Summary: The biodiesel tax credit expired at the beginning
of 2010. So the year 2010 was difﬁcult for many biodiesel
manufacturers, with many plants running at minimal capacity
of having to close completely. But industry experts are
optimistic that the future of biodiesel will improve.
The Environmental Protection Agency’s (EPA)
Renewable Fuel Standard (RFS2) is provided for in the
Energy Independence and Security Act of 2007 (EISA).
“The goal for RFS2 is to signiﬁcantly reduce greenhouse gas
(GHG) emissions from the use of renewable fuels, reduce
imported petroleum, and encourage the development and
expansion of the nation’s renewable fuel’s sector.”
Sidebar: “RFS2 at a glance:
“1. For the ﬁrst time, EPA has set blending volumes for
speciﬁc categories of renewable fuels, including biodiesel.
By 2011, 800 billion gallons of biomass-based diesel must
be used. To qualify as a biomass-based diesel, the fuel must
reduce greenhouse gas emissions (GHG) by 50 percent
compared to petroleum diesel.
“2. Compared to the initial proposed RFS2 program,
EPA’s GHG emission calculations for biodiesel are
signiﬁcantly improved. Soybean oil produced biodiesel
will qualify for the Biomass-based diesel program and is
assumed to reduce GHG emissions by 57 percent compared
to petroleum diesel.
“3. RFS2 regulations contain four separate categories
of fuels, each with their own feedstock and performance

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1895
criteria: cellulosic biofuel, biomass-based diesel, advanced
biofuel and renewable fuel. Each category has its own
mandate of annual volumetric use and corresponding
schedule increase through 2022.
“4. A RIN is a 38-character numeric code that is
generated by the producer or importer of renewable fuel,
representing gallons of renewable fuel producers/imported
and assigned to batches of fuel that are transferred to others.
“5. Another big change between the proposed and
ﬁnal rule is in feedstock qualiﬁcation. Requirements within
the legislative language of EISA attempt to avoid new
cultivation of land for the purpose of fuel production. Fuel
production from land not in cultivation prior to December
2007 would not qualify for RIN credit generation under
RFS2.”
5487. Iowa Soybean Association; Illinois Soybean
Association. 2011. Soy biodiesel (Ad). Iowa Soybean Review
(Iowa Soybean Association, Ankeny, Iowa) 22(7):Back cover.
Spring.
• Summary: See next page. A full-page color ad. “The
answer to our energy needs is closer than you think. It helps
fuel Our economy by providing jobs in our communities
and helps reduce harmful effects on our environment. It’s
Soy biodiesel, a renewable and sustainable resource made
from surplus soybean oil that is made right here in Iowa. Soy
biodiesel hepls fuel the future so we can all breathe a little
easier.”
5488. Nichi Bei Weekly. 2011. Northern California Soy &
Tofu Festival: Come discover the joy of soy. June 2-8. p. 5-7.
Cover story.
• Summary: This issue announces the ﬁrst Northern
California Soy & Tofu Festival to be held on June 11, in
San Francisco Japantown, Peace Plaza, 11 am–4 pm. It is
sponsored by the Nichi Bei Foundation and many large
corporate sponsors. Gold sponsor: Paciﬁc Gas and Electric
Company. Silver sponsors: Kikkoman, Union Bank.
The main article on page 6 is titled “Soy to the world:
Small businesses explore varied tastes, textures,” by Akiko
Minaga (Nichi Bei Weekly Contributor). It discusses
Megumi Natto, Hodo Soy Beanery, San Jose Tofu, and
Sacramento Tofu.
A second article by her (on the same page) titled “Soy,
the magic bean: The many beneﬁts of soy” discusses tofu,
soymilk, beauty treatments, soy clothing, soy ink, etc.
A sidebar is titled “Tofu: A brief 2,000 year history,” by
William Shurtleff of Soyinfo Center.
Photos show: (1) Chester Nozaki and his wife, Amy,
owners of San Jose Tofu. (2) Alvin and Dorothy Kunishi,
owners of Sacramento Tofu. (3) Minh Tsai, owner of Hodo
Soy Beanery. Address: P.O. Box 15693, San Francisco,
California 94115. Phone: (415) 673-1009.

5489. Shurtleff, William; Aoyagi, Akiko. comps. 2011.
Henry Ford and his researchers–History of their work with
soybeans, soyfoods, and chemurgy (1928-2011): Extensively
annotated bibliography and sourcebook. Lafayette,
California: Soyinfo Center. 437 p. Subject/geographical
index. Printed 16 June 2011. 28 cm. [926 ref]
• Summary: Begins with a chronology of Ford’s work. Most
of Henry Ford’s use of soybeans were in chemurgic (nonfood, non-feed) uses. Moreover, Ford was an early supporter
of the chemurgic movement. Contains 48 photos and graphs,
several in color. http://www.soyinfocenter.com/books/145.
Address: Soyinfo Center, P.O. Box 234, Lafayette, California
94549. Phone: 925-283-2991.
5490. AGP News (Omaha, Nebraska). 2011. AGP expands
biodiesel business. No. 3. p. 1-2. Sept.
• Summary: “Ag Processing Inc (AGP) a cooperative has
purchased the assets of the former East Fork Biodiesel LLC
plant near Algona, Iowa. The plant, which had been idle prior
to the acquisition, has a rated capacity of 60 million gallons
of biodiesel production annually.
“AGP anticipates that the facility will be operational on
or shortly after September 1, creating 31 new jobs and new
economic activity in the community while expanding the
farmer-owned cooperative’s presence in the renewable fuels
industry.
“AGP was the ﬁrst company in the United States to
construct a purpose-built soy biodiesel plant at Sergeant
Bluff, Iowa in 1996. The cooperative constructed a second
soy biodiesel plant at St. Joseph, Missouri in 2007. The two
plants have a combined annual capacity of 60 million gallons
of biodiesel.
“’AGP is a long-term supporter of the renewable fuels
industry, particularly soy biodiesel, which complements
our soybean processing platform,’ said Marty Reagan, AGP
CEO. ‘Soy biodiesel reduces our nation’s dependence on
foreign oil while strengthening Midwestern agriculture and
rural communities.’
“’AGP believes renewable fuels are good for the United
States and for our country’s farmers,’ said Cal Meyer,
Group Vice President, Processing, Reﬁned Vegetable Oils,
and Renewable Fuels. ‘This acquisition reﬂects our strong
commitment to soy biodiesel which adds value to the
soybean crop produced by Iowa’s farmers.”
5491. AGP–A Cooperative. 2012. Annual report to members:
Your cooperative. 12700 West Dodge Road, P.O. Box 2047,
Omaha, Nebraska 68103-2047. 23 + 4 p. 28 cm.
• Summary: Net sales for 2012 (year ended Aug. 31) were
$4,920.167 million, up 12.9% from $4,357.694 million in
2011. Earnings from continuing operations (before income
taxes): $118.089 million, up 46.2% from $80.729 million in
2011.
“Record soybean processing: AGP’s nine soybean
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processing plants achieved a record crush and also processed
a record volume of members’ soybeans.”
“Biodiesel bounty: The renewable fuels picture was
considerably brighter for AGP’s biodiesel operations,
which achieved production and record earnings. This was
accomplished with the successful start-up and operation of
the biodiesel plant in Algona, Iowa, which AGP acquired in
July 2011. Record daily production volumes at AGP’s plants
in Sergeant Bluff, Iowa, and St. Joseph, Missouri were also
achieved.
U.S. biodiesel production also reached record volumes
in calendar year 2011 with reinstatement of the federal
tax credit for biodiesel. AGP successfully met the strong
consumer demand for biodiesel prior to the expiration of the
$1 per tax credit on December 31, 2011.”
Contains many color photos, including the board of
directors (p. 21), and management staff (p. 22).
On page 23 is a ten-year ﬁnancial summary. Address:
Omaha, Nebraska. Phone: (402) 496-7809.
5492. Laughlin, Carrie. 2012. Biodiesel celebrates record
year, braces for uncertain future. Iowa Soybean Review (Iowa
Soybean Association, Ankeny, Iowa) 23(4):16-17. Jan.
• Summary: “The biodiesel industry has shown its resilience
through some turbulent, uncertain times, and at the end of
last year, it was soaring. Ever since the federal tax credit
was reinstated under the Environmental Protection Agency
(EPA) Renewable Fuel Standard (RFS2), biodiesel plants
that were formerly shuttered or working with skeleton staff
have reopened their doors, providing job opportunities for
communities across the country. All of this has led to a
record 1 billion gallons in 2011.
“According to the National Biodiesel Board (NBB),
through July 2011, the industry had produced 475 million
gallons compared with 315 million gallons in all of 2010.
“What does the record output and job growth say about
the need for biodiesel? According to Ben Evans, director
of federal communications with NBB, it shows biodiesel is
rapidly gaining market acceptance.
“’Biodiesel is growing because more people are
becoming aware that it is a clean-burning fuel that’s good for
the environment and creates jobs,’ Evans says.
“Ron Heck, vice chair of the Iowa Biodiesel Board and
soybean farmer from Perry, Iowa, says the persistence and
resilience of biodiesel supporters has been proven many
times for more than 20 years.
“’From the beginning, biodiesel supporters have
needed to overcome many barriers to be able to compete
with the established petroleum diesel industry, including
market access, feed stock availability, engine certiﬁcations,
fuel quality speciﬁcations, industry over-expansion and
inconsistent federal policies,’ Heck explains. ‘Throughout
every challenge, the biodiesel industry has continued to
move forward because of the dedication of the many people

who know that biodiesel is America’s only commercially
available advanced biofuel as deﬁned by the RFS2, with
an energy balance that is constantly improving to currently
more than 5 to 1.’
“According to an NBB economic study, in 2011
the biodiesel industry supported about 31,000 jobs in
manufacturing, transportation, sales and agriculture. With
continued federal support, that could increase to 74,000 by
2015.
“’The number jobs and indirect jobs related to the
biodiesel industry, like transportation, especially in smaller
communities such as Ralston or Newton, Iowa, is huge,’
says Scott Hedderich, director of corporate affairs with
Renewable Energy Group (REG). ‘It’s important for farmers
to stay engaged on the state and federal level:’
“However, if the federal tax credit lapses in 2012,
productivity would likely stall and jobs could be lost once
again. Biodiesel supporters continue to work hard at making
sure history isn’t repeated. ‘Bills have been introduced
into Congress and we have bipartisan support,’ Evans says.
‘However, it has been a challenge moving things through
Congress because the deﬁcit demands more attention.
Hopefully we can reach a deal concerning the deﬁcit so we
can address other policy issues.’
“Hedderich explains that the with industry’s youth,
it is in a sort of an interesting position when it comes to
legislation and extending the tax credit.
“’We’re not big enough that we have lots of opposition,
but we’re small enough that our issue is not a must-view’ he
says. ‘We’re poised to go. However, we may have to wait
until the ﬁrst or second quarter in 2012. We have to wait for
other politics to fall into place, which is a similar position
we were in during 2010, when lots of macro issues had to be
resolved in order for our issues to get picked up.’
“If the tax credit is not extended, Evans says the price of
biodiesel would increase as it depends on the costs of feed
stocks. The Renewable Identiﬁcation Number (RIN) could
help offset the increase. Implemented under RFS2, a RIN is
the basic trading and use of obligated parties and renewable
fuel exporters to demonstrate compliance, as well as track
the volumes of renewable fuels. It adjusts with the market;
when supply is high, RINs are reduced and when supply is
low, RINs increase accordingly.
“’We’re realistic, but hopeful since Congress recognizes
the value of the tax incentive and the effects when it’s not
in place. Nobody really knows what will happen,’ Evans
admits. ‘Momentum will be stunted–it wouldn’t be 2010
levels–but trajectory will slow down.’
“After ﬁve years of commercial-scale production, there
are currently 150 biodiesel plants all across the country.
Biodiesel may not be a mature industry, but it’s more than
ready to provide the nation with advanced biofuel.
“’The EPA mandated levels for biodiesel were 800
million gallons in 2011, 1 billion gallons in 2012 and 1.28
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billion gallons in 2013,’ Evans says. ‘We are showing we’re
an advanced biofuel and can meet EPA requirements now
and in the future.’
“One way NBB is educating the country about the
beneﬁts and importance of biodiesel is through America’s
Advanced Biofuel initiative. It’s biodiesel’s largest-ever
public outreach effort. It kicked off last summer to raise
awareness of the economic, environmental and national
security beneﬁts of the nation’s ﬁrst and only EPAdesignated advanced biofuel.
“The multi-million dollar project included national
television advertising, regional print and radio advertising,
as well as an online presence. The ads’ tagline, “Biodiesel.
America’s Advanced Biofuel” brought focus to the industry’s
viability.
“’The Advanced Biofuel Initiative is making strides to
secure biodiesel’s role in our energy future,’ says Jessica
Robinson, director of communications for NBB. ‘The
industry and funders can be proud of the television spot that
aired nationally during Sunday morning news talk shows, as
well as print and radio products.’
“Robinson says one outstanding result from the
campaign is seeing third parties stand up for biodiesel and
soybean farmers.
“’A recent article in the Los Angeles Times featured
biodiesel’s recent growth in production,’ she says. ‘Several
misinformed readers posted negative comments about
biodiesel and soy’s role in the fuel production process.
Instead of NBB coming to biodiesel’s defense, as it had
in the past, this time an external party posted a spot-on
comment correcting the misinformation, deﬁning biodiesel
as America’s Advanced Biofuel and clarifying that soybeans
can be used for fuel and food. This campaign was the
farmers’ vision and we are so pleased to see it at work and
working.’”

as AGP in the United States).
(2) Crushing and other soybean processing. Crushing
soybeans to make crude soy oil and defatted soybean meal is
the main way that soybeans are processed. However in East
Asia, whole soybeans are also processed into human foods,
such as tofu, miso, soymilk, tempeh, etc. Large soybean
crushers which operate worldwide include Cargill, ADM,
Bunge, AGP, Sanbra (Brazil), etc. Defatted soybean meal
is further processed to make animal feeds, soy sauce, etc.
Crude soy oil is further reﬁned to make edible vegetable oil
biodiesel, etc.
(3) Transportation / distribution of soybeans and/
or soybean products. Major ﬁrms (which are vertically
integrated) include Cargill, ADM, Bunge, Dreyfus, the Noble
Group of Hong Kong, etc.
(4) End use / retail: The main end uses for soybeans are:
From whole soybeans–human foods, often divided into four
types: (a) Traditional East Asian fermented soyfoods, such
as miso, tempeh, natto and its relatives. The largest makers
are miso makers and natto makers in Japan. (b) Traditional
East Asian non-fermented soyfoods, such as tofu, soymilk,
edamame, roasted soy ﬂour, yuba. The largest makers are
tofu makers and soymilk makers in Japan, Hong Kong, and
USA. From defatted soybean meal: animal feeds, soy sauce,
modern Western soy protein ingredients: textured soy ﬂour
/ textured vegetable protein (TVP in ad ADM trademark),
soy protein concentrates, textured soy protein concentrates,
soy protein isolates, and textured soy protein isolates. The
largest makers of animal feeds are the same as the major
soybean crushers: Cargill, ADM, Bunge, etc. From crude
soybean oil: Reﬁned soybean oil and biodiesel. The largest
reﬁners of soybean oil are the major soybean crushers. From
reﬁned soybean oil: Edible vegetable oil, salad dressings,
margarine, etc. Address: Founder and owner, Soyfoods
Center, Lafayette, California. Phone: 925-283-2991.

5493. Shurtleff, William. 2012. The global value chain for
soybeans (Editorial). SoyaScan Notes. June 12.
• Summary: “The value chain is a concept from business
management that was ﬁrst described and popularized
by Michael Porter in his 1985 best-seller, Competitive
Advantage: Creating and Sustaining Superior Performance.”
The value chain concept can be applied at various levels of
activity, such as a worldwide level, an industry-wide level in
a particular country, or at the level of a particular company
operating in a speciﬁc industry. The key links in a value
chain are those points at which value is added to products.
Quantitative data are necessary to analyze the amount of
value added (Source: Wikipedia at value chain, June 2012).
In the global soybean chain we have identiﬁed four
major links or points: (1) Soybean production: This is highly
fragmented, with hundreds of thousands of farmers, both
large and small, growing soybeans. However some of those
farmers are organized into groups, often cooperatives (such

5494. Rose, Jenna Higgins. 2012. Made in the U.S.A.
biodiesel. Drought is no reason to reverse our course in the
business of energy independence. Iowa Soybean Review
(Iowa Soybean Association, Ankeny, Iowa) 24(2):22-23. Nov.
• Summary: “For the ﬁrst time, our nation is making
meaningful progress in the drive for energy independence.
This is largely the result of strong federal policy that has
made developing American-made fuels a priority. The
federal Renewable Fuels Standard 2 led the U.S. into a
record year of biodiesel production and use, at just more
than 1 billion gallons in 2011. This is genuine progress in the
quest for energy security, and it brings with it jobs, economic
development, enhanced crop value, and additional fuel
reﬁning capacity that this nation badly needs. These beneﬁts
are tangible and real.
“To be sure, the drought’s grip on the U.S. was also real.
However, calls to waive or remove the RFS as a result of the
drought are premature at best.
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“’The biodiesel industry has taken a responsible
approach, working with policy makers to set attainable
goals for biodiesel growth under this program,’ said Randy
Olson, executive director of the Iowa Biodiesel Board. ‘That
includes being ready for unforeseen circumstances, like the
drought. We should not let one year of bad weather threaten
to undo meaningful momentum in the rise of American
fuels.’
“Here’s why the drought should not undermine the
federal biodiesel goals:
“Biodiesel’s feedstock diversity allows for ﬂexibility
and will relieve market pressures.
“One of biodiesel’s greatest assets is diversity. It can
be made from virtually any fat or vegetable oil, including
agricultural oils such as soybean and canola oil, recycled
cooking oil, and beef tallow. Most biodiesel producers today
have the ﬂexibility to move from one feedstock to another if
prices rise or supplies are short. Therefore, the industry can
be nimble in responding to market pressures. Regardless of
which feedstocks are used for actual biodiesel production,
economic studies have repeatedly veriﬁed that soybean oil
prices receive a boost from the biodiesel industry.
“Near-term opportunities for feedstock development
include the creation of ‘virtual acres,’ or greater yields of
oil per acre as a result of skyrocketing farm efﬁciencies and
technologies. In actuality soybean oil yield is up by 10%–
offsetting much of the reduced yield of soybeans from an oil
perspective.
“Also, ethanol producers offer the biodiesel industry a
great feedstock opportunity that many biodiesel producers
are already taking advantage of in Iowa. In most dry grind
processes, the corn oil essentially passes through the process
and remains in the resulting distillers dry grains with
solubles. But some ethanol plants are now using extraction
technologies to remove the remaining vegetable oil from
dried distillers grains, a co-product of the ethanol process. In
addition to the various extraction technologies, the quantity
of corn oil could also be increased in the long term by
producing more high-oil corn varieties. This is the just the
beginning of the technological advancements that could add
to the biodiesel raw material supply in a meaningful way.
“Demand for oil drives dairy and meat prices down.
Biodiesel production doesn’t just help the proﬁtability of
soybean farmers. It also beneﬁts livestock growers, and
food prices in general. In the soybean oil sector of the
biodiesel market, biodiesel requirements also beneﬁt many
food markets stressed by drought. Soybean oil used in
biodiesel production allows soy protein meal prices used
to feed livestock to be lower than they would otherwise
be. In addition, demand for animal fats for biodiesel
feedstock improves the value per head for livestock. This
in turn reduces price pressures on consumer meat and dairy
products. As a result, a number of livestock production
groups are on record supporting biodiesel production.

“Flexibility protects market strength: On top of a diverse
feedstock base, biodiesel demand is also ﬂexible. The RFS,
for example, allows up to 20 percent carryover production
from one year to the next to avoid any supply and demand
pressures that could develop. This built-in ﬂexibility means
that producers can work within short-term market conditions
to meet obligations.
“’Iowa’s leadership in renewable energy production
shows what we as a nation are capable of in building energy
security and green jobs, and we’re equipped to do even
more,’ Olson said.
“Iowa biodiesel producers are well-positioned to
increase production in 2013. In September, the Obama
Administration ﬁnalized an Environmental Protection
Agency recommendation to increase biodiesel volumes
under the RFS-2, from a minimum of 1 billion gallons this
year to 1.28 billion gallons in 2013.
“’This is smart growth in biodiesel production, which
keeps America’s domestic energy industry moving forward,’
Olson said. ‘Encouraging production of American-made fuel
brings economic development and energy security. As the
nation’s leading biodiesel producer, Iowa stands to gain more
jobs and economic growth from this policy.’
“For more biodiesel resources and related news visit:
iowabiodiesel.org.” Address: Iowa Biodiesel Board.
5495. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2012. 2012: Fields of reﬂection. 24(3):16-19.
Dec.
• Summary: A month-by-month chronology of the past
year’s major events and trends. “Summer: Drought
conditions called worst in nearly 50 years plague large
portions of Iowa and the nation’s soybean growing region.
Weather worries temper soybean production estimates
causing per-bushel soybean prices to climb to nearly $17.”
“October: The Biodiesel industry receives great news
that the Renewable Fuel Standard 2 (RFS) target for
biodiesel volumes will increase 28 percent for 2013 to 1.28
billion gallons [1,280 million gallons]. This responsible
growth in the biodiesel market is supported by available
production capacity and available feedstock to meet the ever
growing energy needs of our country.”
5496. Brown, Lester R. 2013. China’s rising soybean culture
reshaping Western agriculture. www.earthpolicy.org. Jan. 8.
www.earth-policy.org/ data_highlights/ 2013/ highlights34.
[1 ref]
• Summary: “The soybean was domesticated some 3,000
years ago by farmers in eastern China. But it wasn’t until
well after World War II that the crop gained agricultural
prominence, enabling it to join wheat, rice, and corn as one
of the world’s four leading crops.
“This rise in the demand for soybeans reﬂected the
discovery by animal nutritionists that combining 1 part
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soybean meal with 4 parts grain, usually corn, in feed rations
would sharply boost the efﬁciency with which livestock
and poultry converted grain into animal protein. As China’s
appetite for meat, milk, and eggs has soared, so too has its
use of soybean meal. And since nearly half the world’s pigs
are in China, the lion’s share of soy use is in pig feed. Its
fast-growing poultry industry is also dependent on soybean
meal. In addition, China now uses large quantities of soy in
feed for farmed ﬁsh.
“Four numbers tell the story of the explosive growth
of soybean consumption in China. In 1995, China was
producing 14 million tons of soybeans and it was consuming
14 million tons. In 2011, it was still producing 14 million
tons of soybeans–but it was consuming 70 million tons,
meaning that 56 million tons had to be imported.”
Graph #1 (source USDA) shows “Soybean production,
consumption, and imports in China, 1964-2011.” Signiﬁcant
imports began in about 1995 and have increased steadily and
dramatically since then.
“China’s neglect of soybean production reﬂects a
political decision made in Beijing in 1995 to focus on being
self-sufﬁcient in grain. For the Chinese people, many of
them survivors of the Great Famine of 1959-61, this was
paramount. They did not want to be dependent on the outside
world for their food staples. By strongly supporting grain
production with generous subsidies and essentially ignoring
soybean production, China increased its grain harvest rapidly
while its soybean harvest languished.”
Graph #2 (source USDA) shows “Grain and soybean
production in China, 1960-2011.” Grain has increased
steadily–although it decreased sharply during the period
1998-2005. Soybean production has remained small and
static. Production peaked at 17.4 million tons in 2004.
“Hypothetically, if China had chosen to produce all
of the 70 million tons of soybeans it consumed in 2011,
it would have had to shift one third of its grainland to

soybeans, forcing it to import 160 million tons of grain–
more than a third of its total grain consumption. Because
of this failure to expand soybean production over the last
15 years or so, close to 60 percent of all soybeans entering
international trade today go to China, making it far and away
the world’s largest importer. As more and more of China’s
1.35 billion people move up the food chain [eat more meat
and poultry], its soybean imports will almost certainly
continue to climb.
“Only one tenth of the soybeans used in China is
consumed directly as food such as tofu and soy sauce. The
other 90 percent is crushed, separating the oil and meal. In
China, as elsewhere, the oil is a highly valued cooking oil
and the meal is widely used in animal feed rations.
“For the world as a whole the pattern of soybean
consumption is similar. To most consumers, the soybean
is an invisible food, one that is embodied in many of the
products found in any refrigerator. Clearly, the soybean is far
more pervasive in the human diet than the visual evidence
would indicate.
“The world demand for soybeans is increasing by
some 7 million tons per year. It is being driven primarily
by the 3 billion people who are moving up the food chain,
consuming more grain- and soybean-intensive livestock
products. Population growth is also driving up the demand
for soybeans, either indirectly through the consumption
of livestock products or directly through the consumption
of tofu, miso, and tempeh. In the two leading consumers
of soybeans, the United States and China, populations are
growing by 3 million and 6 million per year, respectively.
And ﬁnally, an increasing demand for soy oil for biodiesel is
also ramping up soybean use.
“The principal effect of skyrocketing world soybean
consumption has been a restructuring of agriculture in
the western hemisphere. In the United States there is
now more land in soybeans than in wheat. In Brazil, the
area in soybeans exceeds that of all grains combined.
Argentina’s soybean area is now close to double that of all
grains combined, putting the country dangerously close to
becoming a soybean monoculture. Together they account
for over four ﬁfths of world soybean production. For six
decades, the United States was both the leading producer and
exporter of soybeans, but in 2011 Brazil’s exports narrowly
eclipsed those from the United States.”
Graph #3 (source USDA) shows “Area harvested for
wheat, corn, and soybeans in the Western hemisphere, 19602011.”
“Although most of the growth in the world grain harvest
since the mid-twentieth century is from the tripling of grain
yield per acre, the 16-fold increase in the global soybean
harvest has come overwhelmingly from expanding the
cultivated area. While the area expanded nearly sevenfold,
the yield scarcely doubled. The world gets more soybeans
primarily by planting more soybeans. Therein lies the
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problem.
“The question then becomes, Where will the soybeans
be planted? The United States is now using all of its
available cropland and has no additional land that can be
planted to soybeans. The only way to expand soybean
acreage is by shifting land from other crops, such as corn or
wheat. In Brazil, new land for soybean production comes
from the Amazon Basin or the cerrado, the savannah-like
region to the south.
“Put simply, saving the Amazon rainforest now depends
on curbing the growth in demand for soybeans by stabilizing
population worldwide as soon as possible. And for the
world’s more afﬂuent people, it means eating less meat and
thus slowing the growth in demand for soybeans. Against
this backdrop, the recent downturn in U.S. meat consumption
is welcome news.
For further reading on the global food situation, see Full
Planet, Empty Plates: The New Geopolitics of Food Scarcity,
by Lester R. Brown (W.W. Norton: October 2012). See
particularly Chapter 9: “China and the soybean challenge.”
Supporting data sets and PowerPoint presentations are online
at www.earth-policy.org/books/fpep. Address: President,
Earth Policy Inst., 1350 Connecticut Ave., N.W., Suite 403,
Washington, DC 20036. Phone: 202-496-9290.
5497. Conley, Shawn; Mannes, Judy; Rehms, Marsha. 2013.
Coolbean: The soybean. Madison, Wisconsin: American
Society of Agronomy, Crop Science Society of America,
Soil Science Society of America. [2] + 26 p. Illust. by John
Lambert. No index. 26 x 26 cm.
• Summary: This is basically a comic book, printed (using
soy ink) on heavy, glossy paper, for use in teaching young
people (grades 3-5) about the versatile soybean. The book
is ﬁlled with sidebars containing “Cool facts” and “Do
something cool” activities (which require the reader to go to
www.coolbeanthe soybean.org.) Examples of sidebars: What
are crops? Think like a scientist. Making better soybeans.
What are offspring?
Besides Coolbean, the two other main characters in
the book are Haila (a woman farmer), and Aliah (a woman
agronomist).
Basic ideas explained: No-till farming. Testing the soil
moisture before planting. Planting with a modern planter.
The value of earthworms and loose, crumbly soil. How a
soybean sprouts. Crop rotation. Photosynthesis: How plants
make their own food. Root nodules ﬁlled with bacteria ﬁx
nitrogen in the soil. Soybean enemies: aphids, nematodes,
and super weeds. One lady beetle can eat as many as 60
aphids a day. When to use insect spray to kill lots of aphids.
The stage of making white or purple ﬂowers. The parts of a
ﬂower and what each part does (The anther makes pollen,
the stigma traps pollen and sends its to the ovary, where the
eggs are stored. Pollen and egg combine into a seed). As
the soybean plant matures it produces pods. When the pods

turn brown and the leaves fall off, the soybeans in the pods
are ready to harvest. Haila drives the combine to harvest
the seeds. The main characters seated outdoors on a farm
around a white table ﬁlled with many products made from
the soybeans (soy milk, tofu, crayons, a candle, mayo, soy
sauce, biodiesel, feed for animals). More than half of all U.S.
soybeans will be exported to other countries, such as China.
Activities: Soybean seed calculator. Seed lifting power.
Soynut butter recipe. Soy scavenger hunt. Watch me sprout!
How many beans in a pod? (Edamame experiment).
A glossary on pages 24-26 deﬁnes common terms. A
photo shows Dr. Shawn P. Conley standing chest deep in a
ﬁeld of soybeans. His daughters are named Haila and Aliah,
and his wife is Lori.
One cool fact (p. 22) that is incorrect: “The ﬁrst soybean
seeds planted in America came from China. In 1765,
Benjamin Franklin imported them and sent them to a friend
to plant in his garden.” Actually, it was Samuel Bowen, not
Benjamin Franklin, who brought the ﬁrst soybean seeds to
America from China in 1765. Bowen sent them to his friend,
Henry Yonge, who planted them in the spring of 1764 in
Savannah, Colony of Georgia. Address: Soybean Specialist,
Univ. of Wisconsin.
5498. Center for Crops Utilization Research Bulletin (Iowa
State University, Ames, Iowa). 2013. A proposed bioplastics
center at Iowa State University receives NSF planning grant.
Jan/Feb. [Eng]
• Summary: “The Biopolymers and Biocomposites Research
Team (BBRT) has received a National Science Foundation
(NSF) planning grant to develop a center at Iowa State
University that will focus on bioplastics and biocomposites.
“The grant is from the NSF Industry/University
Cooperative Research Program (I/UCRC) that helps build
partnerships between industry, universities and government.
An I/UCRC center is primarily supported by industry
partners and conducts industry-relevant research. Becoming
a partner has many advantages including leveraging research
and development efforts through the center’s projects,
receiving access to technologies developed by the center and
having access to scientists and graduate students for future
employment. The NSF provides management expertise and
matching funds for the ﬁrst ﬁve years with the potential for
additional funding.
“The I/UCRC Center for Bioplastics and Biocomposites
(CBB) will be a collaboration between the BBRT at Iowa
State and the Department of Plastics Engineering at the
University of Massachusetts Lowell. David Grewell, CBB
director, chairman of the BBRT and associate professor of
agricultural and biosystems engineering, said Iowa State
and UMass Lowell are particularly well-suited to lead the
proposed center. ‘Iowa State is an established leader in the
area of biobased products and UMass Lowell is a known
leader in the ﬁeld of polymer processing. By bringing
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together our expertise, we will be able to successfully
transfer our ideas, results and technology to the U.S. plastics
industry,’ he said.
“Grewell also believes the new center could have
a positive effect on not only the environment, but also
the economy. ‘Our hope is that CBB will accelerate the
demand for bioplastics in the marketplace and will create a
substantial and sustainable workforce in the United States,’
he said.
“CBB will conduct research that promotes industrywide acceptance of biobased plastics and composites and
increases the use of sustainable materials. Grewell said that
projects carried out by the center would look at all aspects
in the development of biobased plastics including feedstock
logistics, synthesis and compounding of materials, and
economic and environmental analysis of new products.
“The initial NSF grant will be used for a two-day
planning workshop to be held at Iowa State later this year.
Researchers from Iowa State and UMass Lowell and industry
partners will discuss potential research projects as well as
ﬁnalize the center’s organizational structure and research
thrust areas.
“Any companies interested in becoming a member of
CBB and would like to attend the planning workshop should
contact Grewell at (515) 294-2036 or dgrewell@iastate.edu.”
5499. Bramblett, Billy. 2013. More history of Wildwood
Natural Foods (Interview). SoyaScan Notes. March 16.
Conducted by William Shurtleff of Soyinfo Center.
• Summary: Pulmuone Wildwood Inc. now has a plant on
the East Coast at 30 Rockland Park Ave., Tappan, New York
10983. Phone: (845) 365-3300.
Pulmuone has purchased the Monterey Pasta plant. John
Breen, who had been Wildwood’s CFO, is now running the
Monterey Pasta plant. Billy has just returned from Expo
West, where he worked at the Hodo Soy Booth and where he
had a nice talk with John Breen and with various Pulmuone
people. They were very nice to him. Y.C. Kang was there; he
and Billy play golf together and they are friends. Doug Porter
still works for Pulmuone; he was Wildwood’s ﬁrst employee
back in the days when they were making sandwiches at the
Sleeping Lady. Then Pulmuone sent some beautiful women
over to take the origin and early history of how Wildwood.
Billy had already written that history and given it to them,
but they said they wanted to hear it from him directly. So
he told it to them. In the USA, Pulmuone at one time had a
factory in the Los Angeles (LA) area (in South Gate). That
plant was closed sometime in 2003 or early 2004. The main
factory in the LA area is now in Fullerton; it was newly
opened in late 2003 or early 2004. Pulmuone no longer owns
plants in Watsonville (Tom Lacina and his brother owned the
property) or Santa Cruz (California), or Grinnell, Iowa.
The company was ﬁrst named “Wildwood” under Chris
Smith’s tutelage. So Paul Duchesne was making sandwiches.

He gave the business to Chris Smith then went to Boston.
Chris Smith ran into the health department who said “You
need to have a name on your label.” Chris came to Billy
and said, “What do you think I should do? I’m thinking
‘Wildwood.’ They walked out the back door of the Sleeping
Lady and from there they could see redwood trees all the
way up to Mount Tamalpais.” Billy said, “Wildwood.” They
looked it up in a dictionary and found: “A wooded area in its
natural state.” Billy said, “Perfect.” So Chris started putting
on these little paper labels that he put on his Brown Rice and
Tofu Sandwiches–”Wildwood Natural Foods.”
Wildwood started making its sandwiches from organic
ingredients in 1978 in The Sleeping Lady.
Chris Smith went to Boston. Paul Duchesne returned to
Fairfax and started making sandwiches again. One day after
work we decided, “Let’s make tofu.” Before that time, Paul,
Chris, and Billy had gotten all the tofu they used from Quong
Hop. They found a place at 135 Bolinas Rd. (across from
the town hall), about a block away and across the street; The
Sleeping Lady was at 58 Bolinas Rd. 135 Bolinas Rd. was a
little storefront with a big picture window in the front. They
incorporated the company there in April or May 1980, started
to make tofu in August 1980. It was a tiny tofu shop, about
15 by 15 feet, with a walled-off kitchen behind it. They made
tofu there until about 1993–because by that time they had
already built the Santa Cruz plant.
It started when Paul Duchesne was an employee of
Good Earth Natural Foods (founded in 1969; Mark Squire is
one of the heavy organic hitters, and one of the most gentle,
beautiful people in the world) a very early natural food
store near The Sleeping Lady (TSL). The Good Earth asked
TSL if they could use TSL’s kitchen to make sandwiches,
squeeze carrot juice, beet juice, and orange juice. So Paul
came into TSL to make sandwiches for the Good Earth, then
he dreamed up this Fried Rice and Tofu Sandwich (FRTS).
He started making them, as well, at The Sleeping Lady, and
then going and selling them at other natural food stores–in
addition to The Good Earth. That’s when he started his
enterprise, that later came to be named Wildwood Natural
Foods. Address: Pulmuone Wildwood.
5500. Rose, Jenna Higgins. 2013. Study shows how biodiesel
makes soybean, corn and livestock farming more proﬁtable.
Iowa Soybean Review (Iowa Soybean Association, Ankeny,
Iowa) 25(4):11-12. March.
• Summary: “The renewable fuels industry has grown
steadily in the past decade. In fact, Iowa leads the nation in
biodiesel production, accounting for an estimated 17 percent
of national biodiesel output.
“According to a recent study measuring the economic
impact on Iowa’s agricultural industry, the boost has been
beneﬁcial to soybean, corn and livestock farmers alike. The
study drew comparisons to what the ag industry would look
like without the contributions from the biodiesel production
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segment.
“’We’ve always known that biodiesel beneﬁts soybean
producers, but this study helps quantify speciﬁc economic
rewards to farmers for the investment they’ve made in
biodiesel through the soybean checkoff,’ says Randy Olson,
executive director of the Iowa Biodiesel Board. ‘Now we can
show how other farmers beneﬁt from Iowa biodiesel, too.
Among other things, we hope this information boosts the use
of biodiesel on the farm.’
“The study, ‘Impact of Biodiesel on the Iowa
Agriculture Economy,’ reports that the increased demand
for soybean oil and other vegetable oils and fats needed
for biodiesel production supports higher prices for corn,
soybeans, soybean and industrial grade corn oil, cattle and
hogs.
“’We estimate demand for soybean oil for biodiesel
production in 2012 increased an estimated 29 percent over
year-ago levels,’ the report says. Applying this impact to
2011 marketing year prices suggests that, without the Iowa
biodiesel industry in 2012, Iowa soybean prices would have
been 8.3 percent lower; corn prices 5.4 percent lower; and
beef cattle and hog prices one percent lower.
“Beneﬁts to Corn and Soybean Farmers: Increased
use of soybean oil raises soybean oil prices and moderates
soybean meal prices. Since soybeans compete with corn for
land, higher soybean prices also have a positive impact on
corn prices. In fact, a typical Iowa farm with 400 acres each
of corn and soybeans would have experienced a 9.2 percent
decline in net revenue without the Iowa biodiesel industry.
That equates to $44,078.
“Another recent analysis of the impact of biodiesel
demand on soybean meal prices indicates that during 2005 to
2009, a 10-percent increase in the price of soybean oil, a 24cent per bushel increase in soybean prices and $12.90 per ton
decrease in soybean meal prices (Bard and Schroeder 2012).
“Based on that, a 10-percent increase in soybean oil
demand would:
“increase soybean oil prices by 14.3 percent;
“increase soybean prices 2.9 percent,
“and reduce soybean meal prices by 4.7 percent.
“Beneﬁts to Livestock Producers: Because raising the
crush demand for soybeans also increases production of
soybean meal, a rise in biodiesel use will reduce soybean
meal prices to the beneﬁt of Iowa’s livestock producers, the
study veriﬁes. Iowa biodiesel producers also have available
a range of other feedstocks, including beef tallow and white
grease. These feedstocks are byproducts of the livestock
slaughter and rendering industry. Without an Iowa biodiesel
industry, the report found:
“tallow, lard, and white grease prices would be about 36
percent lower;
“byproduct values for cattle would be $12.21 per head
lower than current values;
“and hog byproduct values would be $1.11 per head

lower without Iowa biodiesel production.
“’We know the current environment is challenging for
the cattle industry both nationally and in Iowa, but livestock
producers should take comfort in knowing that biodiesel
production is actually helping their industry,’ says John
Heisdorffer, a farmer and volunteer director on the Iowa
Soybean Association. ‘The bottom line is that biodiesel has a
net positive impact on cattle prices in Iowa, and beneﬁts corn
and soybean farmers, too.’
“The study did not address the poultry and swine
industries, but Olson notes these segments also beneﬁt from
the decrease in meal prices due to biodiesel’s impact.
Biodiesel Impact on Industrial Grade Corn Oil: The
economic beneﬁts of biodiesel reach beyond the farm, and
another beneﬁciary is ethanol producers. They are extracting
industrial grade corn oil from Distillers Dried Grains with
Solubles (DDGS) for use as a biodiesel feedstock. Typically,
this oil is of lower quality than that produced by corn wet
mills for the food market, but is an excellent biodiesel
feedstock. The use of industrial grade corn oil provides
several beneﬁts to ethanol and biodiesel producers and
livestock feeders, according to the new study.
“’First, industrial grade corn oil provides an additional
revenue stream for ethanol producers, which can help offset
high corn prices,’ the report says. ‘Since industrial grade
corn oil is a co-product and is typically priced at a discount
to crude soybean oil, it provides biodiesel producers with
competitive alternative feedstock, thereby enhancing
biodiesel returns. Finally, separating industrial grade corn oil
from DDGS changes the nutritional value of distillers grains
by increasing the protein content and reducing the amount of
fat.’
“Information provided by major industrial grade corn
oil marketers suggests that approximately 70 percent of
Iowa industrial non-food grade corn oil was sold as biodiesel
feedstock in 2012. Based on that data, the study estimates
that the biodiesel share accounts for as much as 6.6 cents
per gallon of net revenue for a dry mill ethanol plant and
increasing proﬁtability by 55 percent.
“The study was prepared by Cardno ENTRIX for the
Iowa Renewable Fuels Association, the Iowa Soybean
Association, the Iowa Corn Growers Association and the
Iowa Biodiesel Board.
“To see the report, visit: www.iowabiodiesel.org”
Address: Iowa Biodiesel Board.
5501. Wanke, Amanda. 2013. Insulating with soy: Minnesota
company aims to beneﬁt environment and farmers through
new product. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Waseca, Minnesota) 22(2):12.
April/June.
• Summary: Victor Windows of Fergus Falls, Minnesota,
has worked to create advanced, cost-effective windows since
1955. Recently they began insulating their windows with a
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soy-based insulation, which they call
BioCore Foam Filling. Their triplepane windows can reach an R-5
insulation rating. Today Victor has 74
employees and is a thriving business.
Photos show: (1) The soy-based
insulation being run into a window
frame. (2) The cross section of a
ﬁlled frame.
5502. AGP News (Omaha,
Nebraska). 2013. Biodiesel boosts
Iowa ag income: Study shows
beneﬁts to crop & livestock
producers. No. 2. p. 4.
• Summary: “The renewable fuels
industry has grown steadily in the
past decade. In fact, Iowa leads
the nation in biodiesel production,
accounting for an estimated 17
percent of all biodiesel output. But
if you think biodiesel only beneﬁts soybean producers at
the expense of livestock proﬁtability, it’s time to take a new
look.
“According to a recent study measuring the economic
impact on Iowa’s agricultural industry, biodiesel gives a
boost to soybean, corn and livestock farmers alike.
“The study, ‘Impact of Biodiesel on the Iowa
Agriculture Economy,’ reports that the increased demand
for soybean oil and other vegetable oils and fats needed
for biodiesel production supports higher prices for corn,
soybeans, soybean and industrial grade corn oil, cattle and
hogs.
“It found that without the Iowa biodiesel industry in
2012:
“Iowa soybean prices would have been 8.3 percent
lower.
“Iowa corn prices would have been 5.4 percent lower.
“Iowa beef cattle and hog prices would have been 1
percent lower.
“’Because raising the crush demand for soybeans also
increases production of soybean meal, any rise in biodiesel
use will reduce soybean meal prices to the beneﬁt of Iowa’s
livestock producers,’ explained Randy Olson, executive
director of the Iowa Biodiesel Board.
“Some Iowa biodiesel producers also utilize a range of
other feedstocks, including beef tallow and white grease.
These feedstocks are by-products of the livestock slaughter
and rendering industry, and add value to livestock as a result.
In fact by-product values for cattle would have been $12.21
per head lower than current values without biodiesel.
“’We know the current environment is challenging for
the cattle industry both nationally and in Iowa, but livestock
producers should take comfort in knowing that biodiesel

production is actually helping their industry,’ said John
Heisdorffer, a farmer and Volunteer director on the Iowa
Soybean Association. ‘The bottom line is that biodiesel has a
net positive impact on cattle prices in Iowa, and beneﬁts corn
and soybean farmers, too.’
“Cardno ENTRIX conducted the study for the Iowa
Renewable Fuels Association, the Iowa Soybean Association,
the Iowa Corn Growers Association and the Iowa Biodiesel
Board.
“The Iowa Biodiesel Board is a non-proﬁt trade
association dedicated to supporting Iowa’s biodiesel industry.
To see the report and for other information, visit www.
iowabiodiesel.org.”
A photo shows AGP’s biodiesel plant at Sgt. Bluff, Iowa.
5503. AGP News (Omaha, Nebraska). 2013. Biodiesel use in
Iowa triples over past 2 years. No. 2. p. 4.
• Summary: “According to the data from the Iowa
Department of Revenue, the amount of biodiesel blended
into diesel fuel in Iowa has more than tripled over the last
two years. The report said biodiesel made from vegetable
oil or animal fat is now blended into more than 42 percent
of all diesel fuel sold in the state. Over 23 million gallons of
biodiesel was mixed with diesel fuel last year, up from 7.4
million gallons in 2010.
“Ethanol, which is made largely from corn and mixed
with gasoline, was in nearly 82 percent of all gasoline sold in
Iowa, about the same percentage as in 2010.
“Iowa has 12 biodiesel plants and 41 ethanol facilities,
more than any other state in the U.S.”
5504. Biobased Solutions (United Soybean Board–Web).
2013. Innovative new uses for soy: Building momentum
for soy-based construction projects. 15(2):1. Dec. www.
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soynewuses.org.BiobasedSolutions.
• Summary: The United Soybean Board (USB) has
supported the development of many products that have
become important components of buildings certiﬁed by the
U.S. Green Building Council (USGBC) LEED program.
Soy-based feedstocks also reduce greenhouse-gas emissions
and use less fossil fuel during manufacture, which translates
into a win-win situation for product developers.
5505. Biobased Solutions (United Soybean Board–Web).
2013. Soy-based adhesives provide formaldehyde-free
alternative for interior wood products. 15(2):1. Dec. www.
soynewuses.org.BiobasedSolutions.
• Summary: “As formaldehyde emissions become a subject
of increasing concern for the interior wood products
market, manufacturers turn to soy-based adhesives for
environmentally friendly alternatives.
“While soy-based adhesives have been used in the
manufacturing of wood products such as plywood for more
than 70 years, environmental concerns and rising costs for
petrochemical-based resins have renewed interest in these
less toxic and more sustainable options. Consequently,
Ashland Hercules Water Technologies’ development of
a completely formulated soy adhesive for use in wood
composites, including particleboard and medium density
ﬁberboard, presents furniture manufacturers and consumers
with a safer alternative for adhesives used in producing
interior furniture.
“Ashland’s line of Soyad adhesives contains no
formaldehyde and low volatile organic compounds (VOCs).
Typical interior wood products include urea formaldehyde
(UF) in their adhesives. Over time, UF releases free
formaldehyde into the air as a carcinogenic gaseous form,
which can be inhaled by humans.
“Following recent legislation enacted to reduce
formaldehyde emissions, the California Air Resources Board
(CARB) adopted the United States’ strictest emissions
standards. Soyad adhesives meet both CARB Phase 2
standards and Leadership in Energy and Environmental
Design (LEED) criteria, at a lower cost than other lowemitting alternatives. In recognition of utilizing renewable,
natural soy ﬂour with the principles of green chemistry,
Ashland was jointly awarded the U.S. Environmental
Protection Agency’s Presidential Green Chemistry Challenge
Award along with Columbia Forest Products and Kaichang
Li, Ph.D., of Oregon State University.
“By the end of 2007, we had converted all seven of our
hardwood plywood plants from urea formaldehyde based
adhesive systems to a soy-based formulation, and since then,
we have produced over 60 million ‘PureBond’ hardwood
plywood panels on a cost-neutral basis,” says Steve Pung,
vice president of technology at Columbia Forest Products.
“’Our employees enjoy a healthier work environment
and our customers have a product that produces no negative

impact on indoor air quality, at no additional cost. In fact,
they market that fact to their health-conscious customer
base–both residential and commercial. Our soy-driven
PureBond has been a win-win for all involved,’ added Pung.”
5506. Biobased Solutions (United Soybean Board–Web).
2013. How soy-based products lead to LEED certiﬁcation.
15(2):1. Dec. www.soynewuses.org.BiobasedSolutions.
• Summary: “LEED-certiﬁed buildings qualify for tax
rebates and other incentives that can help cover the cost of
the higher-quality materials required by LEED standards.
“What if you could build with materials that are
sustainable, that reduce exposure to suspect carcinogens
and reduce our reliance on petroleum? And what if those
materials perform the same or better than the products they
replace, cost the same or less, and even earn LEED points?
“You can. In fact, contractors and consumers have been
realizing these building beneﬁts and more when they ‘think
soy.’
“LEEDing the way to certiﬁcation: The United
Soybean Board (USB) has supported the development of
many products that have become important components
of buildings certiﬁed by the U.S. Green Building Council
(USGBC) LEED program.
“Soy-based feedstocks signiﬁcantly reduce greenhousegas emissions and use less fossil fuel in their manufacture,
which earns points in the Materials and Resources (MR)
section of LEED certiﬁcation for:
“Use of a rapidly renewable resource
“Avoiding chemicals of concern
“Good life-cycle-assessment (LCA) scores
“Soy-based materials also score high in the Indoor
Environmental Quality (IEQ) 4.1 category, which establishes
thresholds for material emissions and volatile organic
compound (VOC) levels. They also excel in the IEQ 4.4
category, which rewards the use of wood products that don’t
have added urea-formaldehyde.
“However, the advantages of using soy-based materials
go even further.
“A cure for sick buildings: Soy-based adhesives used
in plywood are drop-in replacements for urea-formaldehyde
adhesives, which emit (off-gas) formaldehyde into indoor
air in buildings. Unhealthy concentrations of formaldehyde
can contribute to ‘sick building syndrome.’ The World
Health Organization has indicated that urea-formaldehyde
off-gassing is a known carcinogen in humans. Soy-based
materials are competitive in price and are widely available
through lumber suppliers and retailers.
“Soy is also used in the production of suspended
wood ceilings and walls, as well as wood tiles. These types
of products provide aesthetics, sound dampening, and
concealment.
“Flooring installation adhesives also contain soy as a
raw material component. Some of these products are one part
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formulations that can replace and outperform more costly
epoxy, urethane, and acrylic adhesives and are easy to use,
easy to clean up, and easy to install.
“The perfect way to green-light building code
improvements: As a renewable, low-toxicity resource that
contributes to good indoor environmental quality, soy
materials help meet the requirements for the International
Green Construction Code (IGCC). The new code is expected
to make buildings more efﬁcient, reduce waste and have a
positive impact on health, safety and community welfare.
“With support from USB, Sherwin-Williams researchers
developed a new paint formulation that utilizes soybean oil
and recycled plastic bottles. This formulation reduces VOCs
by 60 percent.
“The company received the 2011 Presidential Green
Chemistry Award from the Environmental Protection Agency
(EPA) for its new formulation. Today, Sherwin-Williams
sells more than 20 million gallons of soy-based products
each year. Ten of their soy-based coatings are certiﬁed under
the U.S. Department of Agriculture’s BioPreferred program.
“Life-Cycle Beneﬁts of Soy: Rigorous studies
demonstrate valuable life-cycle contributions from using
U.S. soy for non-food uses, including building-construction
materials. USB released a peer-reviewed update of the
life-cycle-inventory databases for soybean production and
processing. The update considered four key soy-derived
feedstocks for industrial products: (1) methyl soyate, (2) soy
lube base stock, (3) soy polyol and (4) soy resin. Check out
the report online at www.SoyNewUses.org.
“Green Building and Design Freedom: As manufacturers
realize the value and beneﬁts of using soy as a replacement
for petrochemicals and carcinogens, the number of soy-based
products continues to grow. Performance advantages of soybased products, combined with enhanced availability, make
it easier than ever to design more environmentally friendly
buildings.
“Soy-based materials create strong, beneﬁcial
construction plastics. Soy polyols can be used for
polyurethane and as a base material for thermoset plastics.
“Carpet and artiﬁcial turf backing developed with USB
support by Universal Textile Technologies uses soy feedstock
to replace styrene butadiene and polyvinyl chloride (PVC).
This reduces VOC production and the total ﬂammability of
the ﬂooring.
“Spray-foam insulation based on soy polyurethane made
by several manufacturers delivers a high R-value and a good
barrier for air and moisture. The product is typically applied
as a system, sprayed into enclosures. It can also be sprayed
into ﬂoor and roof assemblies.
“For furnishings, built-in seating and other uses, ﬂexible
soy foam enjoys a growing market in the architectural and
construction industries. It is already used extensively in the
automotive and furniture industries.
“Many lubricants and solvents used in building

mechanical systems can be made with soy.
“Soy has also been introduced as a base material for
producing an alternative to asphalt cement, which constitutes
about 28 percent of the materials for roof shingles. Some
manufacturers and contractors are recycling used shingles,
using solvents that are about 25 percent soy based. This is
considered a valuable material-reuse strategy, as well as a
promising way to cut project costs since primary asphalt
prices have quadrupled in the last decade alone.
“An abundant, renewable resource that is healthier for
building occupants and versatile and durable for construction
uses? The simple soybean sounds like a winning ingredient–
ripe for growth in the world of building design and
construction.
“Check out the latest soy-based materials in the Soy
Products Guide.”
5507. Rose, Jenna Higgins. 2013. ‘Tis the season for meeting
with your distributor on biodiesel. Iowa Soybean Review
(Iowa Soybean Association, Ankeny, Iowa) 26(3):10. Dec.
• Summary: “A renewed effort is underway to encourage
more petroleum distributors in Iowa to carry biodiesel, and
you can help! The Iowa Biodiesel Board (IBB) and Iowa
Soybean Association (ISA) are asking farmers in the state to
lead an outreach effort on biodiesel, a true soybean checkoff
and American energy success story.
“Iowa produces more biodiesel than any other state, yet
a Department of Revenue report shows just 30 percent of onfarm diesel distributors reported they carried biodiesel blends
in 2012.
“’We often hear from farmers that they cannot get
biodiesel,’ said Randy Olson, IBB executive director. ‘Yet,
petroleum marketers say they see a lack of demand for
biodiesel from their farm customers. We want to break this
cycle and get biodiesel into every farmer’s tractor and truck.’
“That’s why the IBB, with ISA support, launched an ag
outreach program last year. As part of that program, IBB and
ISA are asking farmers to call their petroleum distributor and
ask for a meeting to talk through the compelling reasons for
carrying biodiesel. In support of this effort, IBB worked with
the Petroleum Marketers and Convenience Stores of Iowa to
develop a new brochure highlighting the beneﬁts of adding
biodiesel to their product lineup. It includes information on
state incentives and how to access them.
“There are convincing reasons for all farmers–not just
soybean producers–to use biodiesel. A study called “Impact
of Biodiesel on the Iowa Agriculture Economy” found that
the increased demand for soybean oil and other vegetable
oils and fats needed for biodiesel production supports higher
prices. This includes corn, soybeans, soybean and industrial
grade corn oil, cattle and hogs. Raising the crush demand for
soybeans also increases production of soybean meal, and any
rise in biodiesel use will reduce soybean meal prices to the
beneﬁt of Iowa’s livestock producers.
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“For a copy of the brochure to take to your distributor,
or to let us know how your meeting went, e-mail Jenna@
iowabiodiesel.org or call 866-683-4172.
“’Together, we can make Iowa not just the leading
producer of biodiesel, but a leading user of its own product,’
Olson said. ‘Not only is it in farmers’ best interests, it’s in the
nation’s best interest as well.’
“Visit www.iowabiodiesel.org for more.”
5508. Shurtleff, William; Aoyagi, Akiko. comps. 2014.
History of soybeans and soyfoods in Japan, and in Japanese
cookbooks and restaurants outside Japan (701 CE to
2014): Extensively annotated bibliography and sourcebook
(Continued–Document part II). Lafayette, California:
Soyinfo Center. 3377 p. Printed 19 Feb. 2014. 28 cm. [11505
ref]
• Summary: (Continued): 1641–The Dutch and their
representatives are moved from Hirado to the tiny artiﬁcial
island of Deshima / Dejima built by the shogunate in
Nagasaki harbor, where they were kept as virtual prisoners.
During this time Japan maintained contact with only two
other nations: China and Korea. Chinese merchants were
also allowed to trade at Nagasaki, but under strict controls.
1647 Oct. 16–Japanese soy sauce (shoyu) is now being
exported from Nagasaki, Japan, by the Dutch East India
Company. In the earliest known handwritten letter (in Dutch)
it is called soije (Int. Comptoir Nagasaekij). The Dutch
merchants who exported shoyu in kegs from Japan did
their best to spell it as it sounded–phonetically. Here is how
that spelling evolved–based on documents now at Soyinfo
Center; each appears in this book:
1647 Oct.–soije
1651 June–sooje
1652 July–soij
1652 Aug.–soije
1652 Oct.–soije
1652 Oct.–zoije
1654 July–soijo.
1655 Aug.–soija
1656 March–soeije
1657 Aug.–soija
1659 Aug.–soija
1660 June–soije
1665 Feb.–soija
1669 Feb.–soija
1669 Feb.–soija
1674 Nov.–sooij
1675 Nov.–soija
1676 March–soija
1676 June–soija
1678 Nov.–soija
1680 June–soije
Note: The words “soy,” “soya” and “soja,” and the
term “soy sauce” came into English from the Japanese word

shoyu via the Dutch. Thus, the name of the soybean was
derived from the name of the sauce made from it.
1661–Kikkoman traces its origins to this date when
the Takanashi and Mogi families constructed breweries and
started brewing soy sauce (Fruin 1983).
1712–Englebert Kaempfer, a German who lived in
Japan, is the ﬁrst European to give detailed descriptions of
how miso and shoyu are made in Japan–in his landmark
Latin-language book Amoenitatum exoticarum politicophysico-medicarum [Exotic novelties, political, physical,
medical, Vol. 5, p. 834-35]. He also mentions koji (which
he calls koos), but he does not understand what it is, how it
functions, or how it is made.
1727–Miso is ﬁrst mentioned in an English-language
publication, The History of Japan, by Englebert Kaempfer.
He spells it “Midsu, a mealy Pap, which they dress their
Victuals withal, as we do butter.”
1750 Dec.–Soy sauce ﬁrst reaches North America–
arriving ﬁrst in New York Harbor bearing the name “India
Soy.” It was made in Japan and exported by the Dutch East
India Co. to Amsterdam; from there it made its way to New
York.
1797–The Nihon Sankai Meisan Zue [Illustrations of
Japanese Products of Land and Sea] contains the earliest
known illustration of koji being made in Japan; the koji is
then shown being made into sake.
1804–San Jirushi starts making tamari shoyu and miso
in Kuwana, Japan. The company name was changed in 1909
from ‘Minato-ya’ to ‘Sato Shinnosuke Shoten’ and ﬁnally to
‘San-Jirushi Brewing Corporation’ in 1963 (Earle 1988).
1853 July 8–A ﬂeet of ships headed by Commodore
Matthew Perry (USA) arrives in Japan to “open” Japan
to trade with the West. For the previous 220 years, during
the Tokugawa period (1600-1868) the ruling shoguns had
initiated a policy of self-imposed isolation (sakoku) or
exclusion to keep out foreign inﬂuences.
1867–A Japanese and English Dictionary (1st edition),
by James C. Hepburn, is published. Many soy-related words
and terms appear. * = word ﬁrst appears in English in this
dictionary:
Amazake *
Daidz [Daizu]
Go–Beans mashed into paste.
Gokoku–The ﬁve cereals, incl. beans.
Hirodz * [Hirodzu, Hiryozu]
Kinako *
Kiradz * [Kiradzu, Kirazu = okara]
Koji *
Mame
Mame no ko
Miso
Natto *
Nigari
Sh’taji * [Shitaji = woman’s word for soy sauce]

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1908
Shoyu *
Tofu *
Yuba *
Yu-dofu
1868 Sept. 12–The Meiji Restoration in Japan begins.
Formal coronation of the emperor Meiji. He is the ﬁrst
emperor of Japan with real power since 1192–during which
time the military shoguns had held the real power. Oct. 23–
The name of his era is changed to Meiji. Nov. 6. The capital
of Japan is moved from Kyoto to Edo, and Edo is renamed
Tokyo.
1871 July–A brewing tax (jozo-zei) and patent tax are
levied on clear sake (seishu), unclear sake (dakushu), and
shoyu. But in 1875 the two taxes on shoyu are discontinued
because shoyu is considered one of the necessities of life.
1873 May–The Japanese government exhibits soybeans
at the exposition in Vienna, Austria. Also at this expo,
Kikkoman uses glass bottles for their shoyu for the ﬁrst time.
1878–The ﬁrst ofﬁcial government statistics on soybean
cultivation in Japan start to be compiled. This year the area
is 411,200 hectares and production is 211,700 metric tons
[tonnes; the yield is 514 kg/ha].
1890 Dec.–Jokichi Takamine arrives in Chicago,
Illinois, and (working closely with both his wife’s parents),
establishes the Takamine Ferment Co. and becomes involved
in a project (with the “whisky trust”) to replace malt with
koji in the manufacture of whisky in order to increase the
yield of whisky per bushel of corn and decrease the cost of
making whisky.
1891 Feb. 28–The ﬁrst article about the work of Jokichi
Takamine that mentions “diastase” (a starch-digesting
enzyme now, called amylase) or “koji” (the source of
enzymes in making Japanese sake, soy sauce, miso, and
amazake) is published. These enzymes “convert starch into
sugar,” which (in the absence of salt) can then be fermented
into alcohol.
It also states that “Mr. Takamine has patented his new
process in Europe and the United States” and that he has just
entered into a contract with the Distillers’ and Cattle Feeders’
Company (whisky trust) of Peoria, Illinois (Peoria Herald, p.
8).
1894 Feb. 23–Jokichi Takamine applies for his earliest
patent (U.S. Patent No. 525,823) which contains the word
“enzyme” (or enzymes”) or the terms “diastatic enzyme” or
“taka-koji” or “tane-koji” in connection with koji. This is
the ﬁrst patent on a microbial enzyme in the United States.
This enzyme “possesses the power of transforming starch
into sugar.” This patent was issued on 11 Sept. 1894. It was
the key patent in the production of Taka-diastase, a digestive
enzyme.
“Takamine, in 1894, was probably the ﬁrst to realize
the technical possibilities of enzymes from molds and to
introduce such enzymes to industry” (Underkoﬂer 1954, p.
98).

1895 April 17–The Treaty of Shimonoseki ends the
Sino-Japanese War (1894-95); Japanese victory establishes
Japan as a regional power. China is obliged to cede Taiwan
(Formosa), the nearby Pescadores Islands, and the Kwantung
Peninsula in South Manchuria to Japan; recognize Korea’s
independence; pay 200 million taels indemnity; open more
ports; and negotiate a commercial treaty. The latter, signed in
1896, gave Japan all the privileges that the Western powers
had in China and added the further privilege of carrying on
‘industries and manufactures,’ using the cheap labor in the
treaty ports. The Kwantung Peninsula (southern Manchuria)
soon became an important source of soybeans for Japan.
1901–Crushing of soybeans starts in Japan. Owada
Seisakusho of Tsuruga, Fukui prefecture, Japan, starts
making soy oil and soybean cakes using the press method
(assaku-ho).
1901–Nakahara Kota is issued a patent on his process
for making dried-frozen tofu indoors in a freezer (jinko
kôri-dofu). This makes it possible to produce a good-quality
product year round. This year there are 453 makers of
dried-frozen tofu in Nagano. Nagano prefecture encouraged
production of this product during the Russo-Japanese War as
a side home industry.
1905 Sept. 5–The Treaty of Portsmouth ends the RussoJapanese War (Feb. 1904-1905). In a mere 50 years Japan
had transformed itself from an isolated underdeveloped
country with no industrial base into a modern nation, a
major military and industrial power. The victorious Japanese
move into Korea. The treaty gave Japan the Russian lease
on the Kwantung Peninsula and the Russian-built South
Manchurian Railway as far north as Changchun. This event
won for Japan full status as a world power and equality with
the nations of the West. In its victory over Russia, Japan
became the ﬁrst non-white or non-Western nation to defeat a
white or Western nation in a war.
1905–At about this time, soybean cake (daizu kasu)
passes ﬁsh cake to become the main fertilizer for crops in
Japan.
1906 April–Katayama, in Japan, reports that he has
made “A condensed vegetable milk” from soy-beans.
1906 Aug.–”On the microorganisms of natto,” by S.
Sawamura is published in a scientiﬁc journal in Japan.
He found two bacteria in natto. He was the ﬁrst to isolate
Bacillus natto Sawamura from natto, to give that name to the
newly-discovered microorganism, and to show that it was
responsible for the natto fermentation. (Continued). Address:
Soyinfo Center, P.O. Box 234, Lafayette, California 94549.
Phone: 925-283-2991.
5509. Shurtleff, William; Aoyagi, Akiko. comps. 2014.
History of soybeans and soyfoods in Japan, and in Japanese
cookbooks and restaurants outside Japan (701 CE to
2014): Extensively annotated bibliography and sourcebook
(Continued–Document part III). Lafayette, California:
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Soyinfo Center. 3377 p. Printed 19 Feb. 2014. 28 cm. [11505
ref]
• Summary: (Continued): 1906–Soybeans and soybean cake
are ﬁrst successfully exported from Manchuria to Japan.
During 1906 the exports were 16,130 tons of beans and
64,520 tons of cake, and in 1907, 17,359 tons of beans and
26,605 tons of cake. In Japan the bean cake was used as a
fertilizer (Maynard 1911; Turner 1914).
1907 March–Nisshin Mamekasu is founded (initial
capitalization is 3,000,000 yen). The next year its soybean
crushing plant in Dairen, Manchuria, starts to operate. In
1918 the company merged with Matsushita Mamekasu to
become Nisshin Seiyu K.K.
1907–Korea becomes a Japanese protectorate.
1910–Japan forcibly annexes Korea as a province
called Chosen. Japan will continue to exercise rather harsh
control over Korea until 1945, including importing a large
percentage of the soybeans grown in Korea.
1912–Dr. Shinsuke Muramatsu of the Morioka College
of Agriculture publishes “On the Preparation of Natto” in
English. He found that three Bacillus species or strains
produced ﬁne natto with strong viscosity and good aroma
at 45ºC, but that Bacillus No. 1 produced the best product;
he recommended its use as a pure culture. He concluded
by giving the ﬁrst nutritional analysis of fresh natto and of
natto that was several days old. Soon Dr. Muramatsu started
producing his “College Natto” at the College of Agriculture.
His students helped to make and sell it, as a source of
income, and it became very popular.
1914–The Mogi Saheiji family in Noda starts to sell
shoyu in 1-sho bottles (1 sho = 1.805 liters or 3.81 pints).
Before this time a ceramic sake bottle (tokkuri) was used.
1917 Dec.–Eight Mogi and Takanashi family companies,
the leading shoyu producers in the Noda area, merge to form
Noda Shoyu Co., Ltd., a company with capital of ¥7 million
and the predecessor of Kikkoman Corporation.
1918 March–Arao Itano of Japan is the world’s ﬁrst
person to conceive of making an ice cream from soy.
In an article titled “Soy beans as human food,” in the
Massachusetts Agricultural Experiment Station Bulletin No.
182 he states “Vegetable butter, ice cream, oil (table use) and
lard (cooking): The manufacture of these articles from soy
beans needs further investigation.”
1919–Dr. Jun Hanzawa, of Hokkaido University’s
Department of Agriculture, published the ﬁrst of three
key reports which helped to bring natto production in
Japan out of the “Dark Ages.” Serving simultaneously as
a microbiologist, and extension worker, and a pilot plant
operator, Dr. Hanzawa began by making a pure-culture
bacterial inoculum for natto; this enabled commercial natto
manufacturers, for the ﬁrst time, to discontinue the use of
rice straw as a source of inoculum. Secondly, disliking the
use of rice straw even as a wrapper, he developed a simple,
low-cost method for packing, incubating, and selling natto

wrapped in paper-thin sheets of pine wood (kyogi) or
small boxes of pine veneer (oribako). A third important
improvement followed shortly; the development of a new
incubation room design (bunka muro), which had an air vent
on the ceiling and substantially decreased the natto failure
rate. These three developments laid the basis for modern
industrial, sanitary, scientiﬁc natto manufacture. Commercial
natto makers ﬁlled his classes and he worked as a consultant
for them. Like Dr. Muramatsu before him, Dr. Hanzawa sold
his “University Natto” from his research lab, promoting it as
a rival to cheese. He was given the appellation of “the father
of modern natto production,” and he was given the honor of
addressing the emperor of Japan on the subject of natto.
1920–Soybean production in Japan peaks at about
548,000 metric tons per year, as Japan begins to import more
and more low-cost soybeans from Manchuria and Korea. As
a result, soybeans become unproﬁtable for Japanese farmers
and they tend to grow soybeans mainly for their own home
use. Soybean production in Japan continues to fall until
1945–near the end of World War II.
1922 April–The oil production department of Suzuki
Shokai [which went bankrupt in 1922] becomes independent
and founds Hohnen Oil Co., Ltd. (Hohnen Seiyu). 1923
Sept.–The Great Kanto / Tokyo Earthquake (Kanto
Daishinsai) strikes. 70% of the miso factories in the area are
burned down, causing a shortage of miso. But miso makers
in other parts of Japan use this opportunity to ship their miso
to Tokyo, and the people of Tokyo come to realize the good
taste of miso made elsewhere in Japan.
1925–Soybean meal begins to be used as a protein
source in livestock and poultry feeds to supplement the
traditional ﬁsh meal (Kitamura 1965).
1926–Nakazawa Ryoji, a famous Japanese
microbiologist, becomes the ﬁrst Japanese to study or
write about tempeh. In April and May of 1926 (following
preliminary investigations in 1912 and 1924) Nakazawa
took a research trip to Java and Sumatra and carefully
collected (in sterile containers) 59 samples of soy tempeh
and onchom from various markets and small manufacturers.
He published his ﬁndings in the April 1928 issue of Nippon
Nogeikagaku Kaishi. 1929 Feb. 18–P.H. Dorsett (age 67) and
W.J. Morse (age 45) leave Washington, DC, by train, for a
2-3 year expedition to the Orient. Two of the main goals of
the expedition are to collect soybean varieties and soybean
products, and learn as much as possible about growing
and processing soybeans in Japan, Korea, Manchurian,
and China. The group sails for Japan on March 1 aboard
the President Grant. They arrive in Tokyo on March 18,
set up headquarters there, and spend most of the ﬁrst year
in Japan. At the end of each day they type up their notes
and add original photographs to their trip report. Major
accomplishments of the expedition:
(1) Soybean varieties: They collect and send back to
the USA 4,451 soybean varieties (PI numbers) of which 986
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(22.2%) were still in the USDA germplasm collection in
1981 (R. Bernard, 1981). However none of these are major
ancestors of soybean varieties grown in 1972 (National
Research Council, 1972, Chap. 13).
(2) Soybean products: Morse collects, Dorsett
photographs, they describe and send back more than 300
soybean products.
(3) Trip report: The typewritten Log of the DorsettMorse Expedition to East Asia, which ﬁlls 17 volumes and
contains more than 8,818 pages plus about 3,200 glossy
black-and-white photo prints, is now at the USDA National
Agricultural Library (Beltsville, Maryland), in the Rare and
Special Collections.
(4) Vegetable-type soybeans / Edamame: Morse
discovers a new type of soybean. He realizes that Japanese
think of vegetable-type soybeans (which are grown by
horticulturists and home gardeners, and eaten as a green
vegetable–edamame) as completely different from regular
soybeans (daizu). He collects more than 100 different
edamame varieties, and they soon become popular in the
United States (Lloyd & Burlison 1939; Cates 1939).
1931 Sept. 18–The Manchurian Incident (also called
the Mukden Incident) is used by the Japanese as an excuse
for occupying all of Manchuria. For Japan, “the prize” in
Manchuria is soybeans, soybean cake and soybean oil, which
they export to Japan.
1941 Dec. 7–Japanese aircraft attack Pearl Harbor. The
United States enters World War II.
1945 Sept. 2–Surrender of Japan after World War II.
The documents of unconditional surrender are signed on
board the battleship USS Missouri in Tokyo Harbor. Japan’s
empire is broken up. Manchoukuo (Manchuria) and Formosa
(Taiwan) are returned to China. Korea is divided into north
and south; South Korea declares independence in May 1948
as the Republic of Korea with Seoul as its capital. The island
of Sakhalin reverts to the Soviet Union
The United States now stands astride the world as the
only remaining great power. General Douglas MacArthur,
as Supreme Commander for the Allied Powers (SCAP)
in Japan, and his staff helped Japan to rebuild itself (to
the amazement of most Japanese), institute democratic
government, and chart a new course that ultimately made
Japan one of the world’s leading industrial powers.
1945–Soybean production in Japan drops to the lowest
level since record-keeping began–170,000 metric tons per
year. The next year it starts to rise and continues to rise until
1952 (521,000 tonnes) when rapidly increasing soybean
imports from the USA cause Japanese production to enter a
long, steady decline. (Continued). Address: Soyinfo Center,
P.O. Box 234, Lafayette, California 94549. Phone: 925-2832991.
5510. Renewable Energy Group Inc. 2014. REG to buy
Tyson’s half of Dynamic Fuels renewable diesel plant (News

release). Biodiesel Magazine. May 21.
• Summary: “Renewable Energy Group Inc. has reached
an agreement with Tyson Foods Inc. to acquire Tyson’s
50-percent ownership position in Dynamic Fuels LLC, the
companies announced today.
“Completion of the transaction with Tyson Foods,
which is contingent upon the closing of REG’s December
2013 announced agreement to acquire substantially all of the
assets of Syntroleum Corp., would give REG full ownership
of Dynamic Fuels and its 75 MMgy nameplate capacity
renewable diesel bioreﬁnery in Geismar, Louisiana. Tyson
and Syntroleum formed Dynamic Fuels in 2007 as a 50/50
joint venture. The Geismar facility, completed in 2010, was
the ﬁrst large scale renewable diesel bioreﬁnery built in the
U.S.
“’Upon closing, this is another milestone for REG in
growing our core advanced biofuels business,’ said Daniel
J. Oh, REG president & CEO. ‘It gives us the opportunity
to further expand our production capacity into new
product lines, while growing our overall advanced biofuel
manufacturing capability, and bringing on other renewable
chemical applications.’”
“A portion of the development and construction of the
Geismar bioreﬁnery was funded by $100 million in Gulf
Opportunity Zone Bonds, issued through the Louisiana
Public Facilities Authority. Closing of the acquisition from
Tyson Foods is conditioned on REG’s replacement of the
letter of credit Tyson Foods obtained to support issuance of
the bonds or completion of a ﬁnancing sufﬁcient to reﬁnance
the bonds prior to Dec. 31, 2014, on terms acceptable to
REG. REG may seek to use existing cash on hand and/or one
or more ﬁnancing vehicles, including public or private debt
or equity, to satisfy this condition. Closing is also subject to
satisfaction of other customary closing conditions.
“REG currently owns eight operating biodiesel reﬁneries
in Iowa, Illinois, Minnesota and Texas that have a combined
annual nameplate production capacity of 257 million gallons.
With the addition of the Geismar facility, the company’s
total advanced biofuel annual nameplate production capacity
would increase to 332 million gallons.”
Note 1. This plant in Geismar, Louisiana, appears to
have originally started as a joint venture between Tyson
Foods and ConocoPhillips, starting in 2009. A major problem
was that “No company has yet successfully turned a proﬁt
from converting fat into fuel.” Conoco seems to have think
pulled out and Tyson formed a second joint venture with
Syntroleum prior to REG’s involvement. You can google
Tyson renewable diesel and ﬁnd quite a few hits.
Note 2. “Nameplate capacity, also known as the rated
capacity, nominal capacity, installed capacity, or maximum
effect, is the intended full-load sustained output of a facility
such as a power plant, a chemical plant, fuel plant, metal
reﬁnery, mine, and many others” (Source: Wikipedia, at
Nameplate capacity, Oct. 2017). Address: Louisiana.
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5511. Morrison, Liz. 2014. Cheaper, cleaner diesel fuel:
Research shows that hydrous ethanol may have lower
emissions and could lower fuel costs. Ag Innovation News
(AURI–Agricultural Utilization Research Inst., Waseca,
Minnesota) 23(3):4-5. July/Sept.
• Summary: This new type of biodiesel is made from corn. If
found to be better and less expensive than soy oil biosiesel, it
could become a competitor or even a replacement.
5512. African Center for Economic Transformation
(ACET). 2014. The soybean agri-processing opportunity
in Africa. Accra, Ghana: ACET. 42 p. 28 cm. http://www.
tropicalsoybean.com/sites/default/ﬁles/The%20Soybean%20
Agri-Processing%20Opportunity%20in%20Africa_ACET.
pdf [21 ref]
• Summary: Contents: “1. Executive Summary: Overview
of the Soybean Value Chain and Africa’s Positioning,
Opportunities and Challenges for Developing the African
Soybean Sector, Implications and Next Steps for PolicyMakers
“2. Overview of the Soybean Value Chain: The Value
Chain–From Soybean to the Final Consumer Product, The
Structure of the Soybean Industry, A Review of Selected Key
Players (ADM, Cargill, Bunge, Louis Dreyfus).
“3. The International Soybean Market: Soybean
Production, Soybean Processing, Prices, Outlook for the
Soybean Market.
“4. The African Market: The Structure of the African
Market Nigeria: Africa’s Leading Soybean Producer,
Zambia: a ‘Mid-Sized’ Soybean Producer and Processor,
Senegal: An Example Cake Consumption Market.
“5. The Value Capture Opportunity: Challenges and
Barriers, Key Opportunities for Value Capture for African
Countries.
“6. Brazil: a Case Study of the Key Success Factors
for Value Capture in the Soybean Industry. Background:
Converting Soybean into Poultry Exports, Implications: Key
Success Factors for Value Capture.
“7. Positioning of African Countries for Successful
Value Capture.
“8. Considerations and Steps Required to Develop
Policy:
“A–Identify and Prioritize Opportunities for Value
Capture,
“B–Identify Current Policy Bottlenecks,
“C–Develop Key Enabling Interventions,
“D–Address Potential Policy Trade-offs.
Table of 24 ﬁgures.
Pages 9-10: Archer Daniels Midland (ADM): ADM
is a conglomerate headquartered in the US with interests
across a broad portfolio of agriculture and agro-processing
sectors, and activities including producing, procuring,
transporting, storing, processing, and merchandising

agricultural commodities and products. It operates more than
270 plants in 60 countries across its portfolio of agricultural
commodities world-wide and generated $61.7bn in revenues
in 2010.
“the US, ADM is responsible for 31% of total soybean
processing volumes. It has 23 crushing facilities and 13
oilseed reﬁneries in the country. In 2006 ADM’s plants
accounted for 30% of US soybean oil production capacity.
In Brazil, ADM is the 3rd largest producer of soybeans
accounting for 7% of the total produce. Currently ADM’s
Africa activities focus on cocoa processing in Cameroon,
Côte d’Ivoire and Ghana and the company lacks any
signiﬁcant soybean production or processing assets in the
region.
“Across the value chain, ADM activities include
production, processing and trading of soybean and
its products, through its “Oilseeds Processing” and
“Agricultural Services” divisions.
“Oilseeds Processing: Includes activities related to the
production, crushing and further processing of soybeans.
The processed products are then produced and marketed
as ingredients for the food, feed and energy industry. It
has made substantial investments in technology, and ADM
currently claims to operate the most modern soy processing
system in the US, capable of leaving only 1% oil in the soy
meal with the rest being extracted and available for further
reﬁning
“Agricultural Services: The company has an extensive
grain elevator and transportation network, used for buying,
storing and transporting soybean and other agricultural
commodities and their resale as food and feed ingredients
and raw materials for the agricultural processing industry.
ADM operates 330 silos in the US, South Africa, Canada,
Brazil and other major agricultural regions.
“Beyond core soybean products, ADM operates one
of the world’s largest `soy isoﬂavone’ facilities under the
brand name of Novasoy. Isoﬂavones are a unique group of
compounds found in soybeans, which share some of the
physiological properties of the hormone estrogen, and are
used as a dietary supplement.
“Key recent investments include a 50% share in Edible
Oils Limited of the UK to procure, package, and sell edible
oils in the UK. It also has a 50% share in Stratas Foods
in Memphis, US to procure, package and sell edible oils
in North America. It has an 80% interest in Toepfer in
Germany, which is a global merchandiser of agricultural
commodities and processed products.
“Cargill: Cargill is a multinational corporation based
in Minnesota in the USA, and is an international producer
and marketer of food, agricultural, ﬁnancial and industrial
products and services. Cargill’s overall business operations
include purchasing, processing and distributing grain and
agricultural commodities, the manufacture and sale of
livestock feed and ingredients for processed foods and
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pharmaceuticals. Founded in 1865 it has operations in 65
countries today and recorded revenue of $107.9 billion in
2010. It is responsible for 25% of all US grain exports.
“Cargill is a global purchaser, producer and trader of
soybean. The company has evolved from trading soybeans,
to processing them into meal and oil, to producing highvalue natural vitamin E from a soybean byproduct. Cargill
has a substantial footprint in the key soybean production
markets of the US, Brazil and Argentina. In the US Cargill
processes 21% of the available soybean on the market, and
accounted for 22% and 13% of soybean oil production in the
US and Argentina respectively in 2006, and accounted for
7% of the total soybean crush in Argentina. In Brazil, Cargill
has 11% share of total soybean production. Cargill also has
substantial presence in some smaller production markets:
for example, Cargill has approximately 40% share of total
soybean production in Paraguay.
“Although Cargill has a substantial presence in Africa
that covers 12 countries including Ghana, Kenya, South
Africa, Tanzania and Zambia, these activities do not
currently include soybean production or processing.
“It has partnered with the Bill & Melinda Gates
Foundation for the South African Soy Value Chain Program
being conducted in Zambia and Mozambique. This program
will target smallholder farmers and facilitate their access to
agricultural inputs and new technologies, facilitate market
access, and assist in infrastructure development. This will
introduce soya production to 37,000 farmers across the two
countries.
“Key recent investments include a $20 million port
terminal in Santarem in Brazil’s northern state of Para
in 2003, with the capacity to store 60,000 metric tons of
soybeans, and expected throughput of 800,000 metric
tons per year. In 2006, Cargill made a signiﬁcant entry
into the Chinese processing sector through a $60 million
investment in a soybean crushing plant with a 5,000 ton per
day capacity. More recently, in 2010 Cargill invested $112
million in an 18MW co-generation plant and a soybean
biodiesel production plant with a processing capacity of
240,000 tons per year in Argentina.
Bunge: Founded in 1818 in the Netherlands, Bunge
is a leading multinational agribusiness and food company
with operations in 30 countries, and net sales of $41.9bn in
2009. It is a leading grain producer and is also involved in
processing and grain trading. Bunge is the world’s largest
oilseed producer, with operations across the entire value
chain from oilseed cultivation to distribution to retailers and
farmers.
“It has three business segments involved at different
points across the value chain:
“Grain and Oilseed origination: Sources soybeans, stores
and blends them and sells the ﬁnal product to commodity
customers. Bunge trades the resulting aggregated soybeans to
over 80 countries.

“Oilseed processing: Produces soybean meal, soybean
crude oil, soybean hulls and hull pellets, and is capable of
producing GM-free soy products to cater to markets like the
EU. It operates over 50 processing facilities across North
America, South America, Europe and Asia. Bunge is a major
supplier to the Caribbean, Asia, North Africa and the Middle
East.
“International marketing: Focused on the sale of
soybean and its processed products to worldwide customers,
management of logistics and price risk.
“Bunge has soybean production and processing activities
in all the major producer markets: in the US it accounts
for 14% of soybean processing, and 15% of production, in
Argentina, for 7% of processing and 9% of production, and
is the leading producer of soybean in Brazil, with 18% share
of volumes.
“In 2009, Bunge built a new $76m soy processing
plant in Brazil with crushing capacity of 1.3 million tons
a year. Bunge has also made signiﬁcant investments in
Vietnam, including $100m toward an integrated soybean
processing plant with 3000 tons per day capacity, scheduled
to start production in 2011. Bunge also has a 50% stake in a
Vietnamese port operator of Phu My Port.
“To date, Bunge does not have a signiﬁcant presence
in the Sub-Saharan Africa oilseeds sector, but in April
2011 it announced a joint venture with Senwes, a South
African agribusiness company, to develop grains and oilseed
operations in the country as a base for trading in the SubSaharan Africa region.” Address: Accra, Ghana.
5513. Rose, Jenna Higgins. 2014. Study shows Iowans
widely support expanding biodiesel policy. Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 27(1):14.
Oct.
• Summary: “New research shows Iowans overwhelmingly
support the renewable fuels market. Seventy-seven percent
of registered voters surveyed said they support expanding the
federal Renewable Fuel Standard to increase biodiesel in the
fuel supply.
“Almost as many also said a Congressional candidate’s
support for the RFS was an important factor in their voting
decisions.
“The Iowa Biodiesel Board commissioned the survey
as part of its annual public opinion research. Public opinion
research ﬁrm Moore Information conducted the online
survey of 517 registered voters Aug. 11-15.
“The study shows Iowans have a positive opinion about
biodiesel in general. Additionally, after a series of questions
on biodiesel, they were highly supportive of expanding the
RFS.
“The 77 percent ﬁgure came in response to the
question, ‘Do you support or oppose expanding the national
Renewable Fuel Standard, which requires blending some
renewable fuels into the nation’s fuel supply, to increase
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biodiesel use in the United States?’
“What’s more, 69 percent said a Congressional
candidate’s position on the RFS was ‘very’ or ‘somewhat’
important.
“There are four U.S. House seats and one U.S. Senate
seat up for election in Iowa.
“Biodiesel advocates have asked for Congress’s help
in speaking up for biodiesel. A pending Environmental
Protection Agency decision would slash the RFS biodiesel
target far below last year’s production of nearly 1.8 billion
gallons.
“’Many of our biodiesel businesses have the pressure
of an uncertain market weighing heavily on them right
now,’ said Grant Kimberley, executive director of the Iowa
Biodiesel Board. ‘It is uplifting to know that Iowans are with
us. They are behind strong federal policy to buoy this young
industry in the torrents of the oil industry’s opposition.’
“Kimberley called the RFS highly effective energy
policy, accomplishing exactly what Congress intended. It has
created jobs, reduced emissions and built domestic sources
of energy.
“Biodiesel is made from a variety of resources including
soybean oil, recycled cooking oil and animal fats. It is the
ﬁrst EPA-designated Advanced Biofuel to reach commercialscale production nationwide.”
Note: The accuracy of on-line surveys, which are not
based on a random sample, is unknown. Address: Iowa
Biodiesel Board.
5514. List, Gary R. 2014. Giants of the past: Hermann
Bollmann (1880-1934), Bruno Rewald (1882-1947),
Heinrich Buer (1875-1962), Stroud Jordan (1885-1947),
Percy Julian (1899-1975), Joseph Eichberg (19061997). http://lipidlibrary.aocs.org/History/content.
cfm?ItemNumber=41089. 4 p.
• Summary: “Lecithin is the most important by product of
the oilseed processing industry. In the US alone nearly 100
million kilograms annually are used in a host of foods and
non-food applications.
“The origins and development of the modern lecithin
and pharmaceutical industries can be traced back to the work
of three German technologists beginning over a hundred
years ago. Bollmann and Rewald developed the extraction
technology while Buer brought lecithin to the pharmaceutical
arena. Not only did the industries thrive in Europe but
eventually in the United States as well. Although many US
chemists and technologists contributed to the growth of the
lecithin industry, three stand out from the 1930-1945 era.
(Jordan, Julian, Eichberg).
“Hermann Bollmann was born in Hamburg Germany in
1880. Bollmann’s parents were wealthy and he was sent to
a private school where he was told to leave school at age 17
because he had learned everything being taught.
“From about 1910 until his death in 1934, his

contributions to the fats and oils industry are well
documented. There is no doubt that Bollmann and Bruno
Rewald were the fathers of the modern lecithin industry.
Although soybeans had been grown for thousands of years in
China, their entrance into Europe and North America did not
occur until about 1910 when Bollmann imported beans from
Manchuria. Bollmann immediately recognized the potential
of soybean oil and by 1911 had (presumably with his father’s
help) constructed the plant Die Hansa Muhle (The Hansa
Mill) in Hamburg.
“Bollmann was not the ﬁrst to look into lecithin.
Heinrich Buer (1875-1962) began to search for replacements
for egg yolk as a lecithin source and began research on
soybeans in 1909 and received a US Patent in 1912. The
Buer process consisted of boiling leguminous seeds with
alcohol to recover lecithin. However, his interest was not
to commercialize lecithin for mass production but rather
to promote its therapeutic beneﬁts. Prior to 1910 some 15
medicinal lecithin preparations were marketed in Europe.
Lecithin sources included egg yolks, brains and bone
marrow. (Wendel, Inform, 2000) Many of the products
contained other ingredients as well (hemoglobin, albumin,
cod liver oil, wine). Buer and his son, Carl received 20
patents (3 US) and introduced pure lecithin in 1930. The
product was made from commercial de-oiled soy lecithin.
Buer was convinced of the health beneﬁts of lecithin and
published a book on the subject. By the end of World War
2 Buer introduced additional products still known today
as Buer Lecithin. The Buer company was taken over by
Pﬁzer and ultimately by Roland Lipoid KG. Although others
entered the lecithin pharmaceutical ﬁeld Buer can claim to be
the father of that industry.
“Bollmann received a number of US and German
patents on the recovery of lecithin from soybean and other
seed oils (US 1 464 557, 1923; 1 667 767, 1928). The
experimental work was carried out in the laboratory with a
solvent system containing alcohol, benzene and petroleum
ether. Whereas hexane alone will remove about 50% of
the soybean phosphatides, Bollmann’s reagent give nearly
complete extraction. Knowing that his solvent system could
never be adopted commercially, Bollmann designed and
patented a solvent extraction system based on soybean ﬂakes
moving continuously through a solvent bed while contained
in baskets. Although the US Patent 1 414 154 ‘Extraction of
fat and oil from raw materials’ was issued in 1922, Bollmann
ﬁled applications in Germany (1916, 1918), Belgium (1919),
Norway (1919), the Netherlands, (1919), Austria (1919),
Sweden (1919), Switzerland and Czechoslovakia (1919). In
total, Bollmann held 17 US Patents. Bollmann extraction
plants were very popular in the US during the 1930-1950 era.
Coconut, peanut, rapeseed, linseed, sunﬂower, and soybeans
could be processed (100 tons/day) with a residual oil of 1%
or less. In the mid 1930’s a 400 ton/day Bollmann plant
was constructed to process soybeans by solvent extraction.
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Material balance data demonstrated excellent extraction
efﬁciency and solvent recovery (see Kruse et al., Ind. Eng.
Chem. 40 (1948) 186). This plant was the ﬁrst to process
lecithin from soybeans extracted with hexane. After the
removal of the solvent the crude oil was treated with water
and steam followed by separation of the coagulated lecithin
by centrifugation. The process produced lecithin free of bitter
taste. A patent was issued to Sorensen and Beal (US 2 024
398, 1935) with the rights assigned to ALC.
“Bollmann played a major role in the development of
the American lecithin industry. About 1928, Joseph Eichberg
(1906-1997) learned of the Hansa Mill and a few years later
visited the mill and proposed to Bollmann that he would
represent Hansa in the US. In 1928 Hansa and Rewald
visited the US to discuss the patents held by Hansa. By 1930
The American Lecithin Company (ALC) was formed with
rights to distribute lecithin in the United States. Prior to 1934
all imported lecithin came from Hansa and was distributed
by ALC and Ross and Rowe. In that year ADM and Glidden
constructed plants to produce lecithin and by then Hansa
had gone bankrupt and changed hands. Apparently the US
producers formed a patent holding licensing agreement with
stock in ALC which was eventually terminated by mutual
consent in 1946.
“Hansa was deeply affected by the great depression of
1929 and the entrance of other companies into the lecithin
market. Hansa declared bankruptcy and was acquired
by another company (GmbH). As a result Bollmann was
demoted from his position as director and left the Company.
Bollmann attempted to start over but his patents were owned
by others. Ironically Bollmann died in 1934 while visiting
the patent ofﬁce in Berlin.
“Bruno Rewald (1882-1947) played a major role in the
lecithin industry as an assistant to Bollmann at Hansa and
had worked to form the ALC with Eichberg. Rewald had
promoted the growing of soybeans in the Balkans with little
success. Nonetheless he recognized the potential of soybean
lecithin in non-food applications. Born in Germany Rewald
moved to England in 1933 where he helped build a lecithin
plant. Rewald visited the US a number of times (1928, 1946
and 1947) as a consultant to the industry and to promote
soybeans and lecithin as food ingredients. Rewald died in
Minneapolis on his ﬁnal trip to the US. It is safe to say that
Rewald had a hand in every known use for lecithin during
his lifetime. As early as 1925, Bollmann found that lecithin
improved the solubility of cocoa powder. By the end of the
1920s Rewald showed that lecithin could reduce the amount
of cocoa butter used in chocolates. ALC commercialized
the product ‘Alcolec’ in 1929. It was advertised ‘Alcolec
saves cocoa butter, time, and power, lowers costs, improves
working properties and quality, stabilizes viscosity, and
extends shelf life.’ Addition of lecithin to chocolate became
state of the art and remains so today. An excellent review of
lecithin in the chocolate industry is found in INFORM. (A.

Wendel, Vol. 12 pp. 821-823, 2001).
“Rewald held a number of US patents on lecithin uses
in a variety of industrial products including textiles, leather,
rubber, meat, insecticides, egg yolk substitutes, stable
emulsions, and nutritional foods.
“Stroud Jordan (1885-1947) was an early worker in the
lecithin applications arena. Jordan held a number of positions
including chief chemist for a large candy manufacturer, as
managing director of the Applied Sugar Laboratory and
established the Stroud Jordan Laboratories in New York
City. Jordan ﬁnished his career (1938-1947) as director of
research for the American Sugar Reﬁning Laboratory. Jordan
recognized the potential of lecithin in candy. Between 1932
and 1942 he received a number of US patents on water
dispersible lecithin, viscosity lowering preparations, lecithinbased ﬂavoring, and bakery products based on lecithin.
Early in his career Jordan worked on tobacco and received a
patent for toasting which was used to produce ‘Lucky Strike’
cigarettes. The American Candy Technologists presents an
Achievement Award in his name.
“A considerable amount of lecithin research was
conducted by Percy Julian (1899-1975, a Fellow of the
National Academy of Sciences) a chemist and director
of research at Glidden (1936-1954) and Co. Julian held a
number of lecithin patents including the function of lecithin
in chocolate as a viscosity modiﬁer. Other discoveries
included granular de-oiled and alcohol-fractionated lecithins.
(Davis and Iveson, US 2 910 362, 1959) Julian left Glidden
in 1954 and a few years later Central Soya leased the
Glidden Chemurgy Division and purchased it outright in
1961. Alcohol fractionated products were discontinued but
the de-oiled product remained on the market trademarked
as ‘Centrolex.’ Eventually Central Soya became Solae and
the de-oiled lecithin became Solec(TM) and remains on the
market.
“Joseph Eichberg along with Bollmann and Rewald
played a central role in bringing the lecithin industry to
the US through the formation of the American Lecithin
Company (ALC) in 1930. ALC became the distributor of
lecithin in the US. However, by 1935, several lecithin plants
were operational under a patent licensing agreement between
ALC, Hansa, ADM and Glidden. The Glidden plant was
destroyed by a ﬁre and explosion from a hexane leak in
October 1935 but was quickly rebuilt. Eichberg held about
a dozen patents most of which were directed at industrial
uses of lecithin including corrosion inhibitors, metal
oxides in paints, coating compounds, pigment modiﬁcation
and turpentine. Eichberg patented a unique method for
increasing the hydrophilic properties of commercial lecithin
by treatment with yeast. These products showed improved
emulsiﬁcation and anti-spattering properties in margarine
(US 2 893 612).
“Notes and further reading: Much of the information
given here is credited to Armin Wendel who published a
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comprehensive history of the lecithin industries (INFORM
11 (2000) 885-897 and INFORM 12 (2001) 821-823) Wendel
is the managing director of Nattermann Phospholipids
GmbH, Cologne, Germany.
“The patents of Bollmann, Rewald and Buer are matters
of public record and were examined by the author. The
number of patents (US and Foreign) issued to Bollmann,
Rewald, and Buer number about 65.
“Percy Julian was the ﬁrst black American chemist to
earn a doctorate in chemistry albeit in Vienna, Austria. He
was the ﬁrst to synthesize the alkaloid physostigmine which
is considered a classic research accomplishment. Julian
pioneered work leading to the synthesis of sex hormones.
His life story was documented in the ACS sponsored
program ‘Percy Julian the forgotten genius.’ The program
was aired on the Nova Series on public television [on 6
Feb. 2007]. Dr. James Kenar wrote an article on Julian’s
remarkable career (See Giants of the Past INFORM, 19 pp.
411-414). A detailed biography of Julian can be found on the
NAS Website (B. Witkop, Percy Lavon Julian 1899-1975,
Biographical Memoirs National Academy of Sciences, Vol.
52 pp. 223-266, 1980)
“An account of the History of lecithin is given by
Shurtleff and Aoyagi (http://www.soyinfocenter.com).
“A biography of Stroud Jordan can be found on http://
www.ncpedia.org/biography/JordanStroud (William S.
Powell, 1988).” Address: Formerly of–National Center
for Agricultural Utilization Research, ARS, U.S. Dep. of
Agriculture, Peoria, IL USA.
5515. Wilde, Matthew 2014. Soybean use, sales explode over
50 years. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa) 27(3):18-27. Dec.
• Summary: “Former Iowa Secretary of Agriculture Dale
Cochran once called soybeans ‘Iowa’s miracle crop.’ Oh,
how he was right.
“Fifty years ago a handful of visionary farmers formed
the Iowa Soybean Association (ISA). They believed a plant
native to China, which used to be primarily chopped for
livestock feed, could be a successful cash crop.
“Iowa is now a soybean powerhouse. The state
traditionally leads the nation in production, soybean meal,
soybean oil and biodiesel. Nationally, soybeans are the No.
1 agricultural export and the world’s predominant protein
source.
“It’s due, in large part, to the research, promotional and
educational efforts of the ISA and the Soybean Checkoff.
“’It’s about creating opportunities and taking advantage
of them,’ says ISA President Tom Oswald of Cleghorn.
“That type of thinking has paid off. Iowa’s soybean
crop was valued at $5.3 billion last year compared to $331.5
million in 1964, according to U.S. Department of Agriculture
(USDA) data. Nationally, the 2013 crop was worth $41.9
billion.

“A miracle? Yes and no, says ISA CEO Kirk Leeds.
“The meteoric rise of soybeans is astounding–Iowa
produced a little more than 121 million bushels in 1964
compared to an estimated 504 million bushels this year,
USDA data indicates. But the foresight of soybean pioneers
and the continued hard work and conﬁdence of today’s
growers are largely responsible for the success, Leeds adds.
“’Think about the size of the industry in 1964 to where
it is today,’ Leeds says. Farmers planted nearly 4.3 million
acres of soybeans ﬁve decades ago compared to nearly 10
million this year.
“’I would venture to say the founding fathers would be
surprised and proud of what they started.’
“Pioneers: Industry legends like Ardell Persigner, ISA’s
ﬁrst appointed president, Joseph Coleman, ISA’s ﬁrst elected
president, William Merschman, Willard Latham and others
knew a growing world would crave vegetable oil and meat
as incomes increased. Soybeans, they felt, would fulﬁll that
need.
“They also knew farmers couldn’t do it alone. ISA’s goal
50 years ago was to develop new products and markets to
boost proﬁts.
“The Iowa Soybean Checkoff was enacted in 1972 to do
just that. At a half-cent per bushel, the checkoff raised almost
$544,000 its ﬁrst year to carry out ISA’s mission.
“Nineteen years later, it was superseded by the national
checkoff of one-half of one percent of the net market value
of soybeans, split between the state and United Soybean
Board (USB). Last year, Iowa’s share amounted to nearly
$13.2 million.
“According to a USB return on investment study, every
checkoff dollar earns farmers $6.75.
“Promotion: Current ISA directors have taken the
original goals to a new level. To improve the competitiveness
of soybean farmers, leaders annually invest checkoff
dollars in research, development, promotion, marketing and
education efforts, among others, to increase productivity and
proﬁtability in a sustainable way.
“From 1990 to now, global soybean demand has
increased about 160 percent, the most of any of the ﬁve
major commodities.
“’Some increase would have been inevitable, but not
to this level without the national checkoff. That’s when
you really started to see a change in overall consumption
and feed demand,’ says Grant Kimberley, ISA market
development director.
“One of the best successes was showing U.S. livestock
producers in the 1960s and `70s how soybean meal as part of
a balanced feed ration improved efﬁciency and productivity
of animals, particularly poultry and swine. That program was
repeated in China and other parts of the world decades later.
“Soybean meal feed use exploded in the U.S. from 8.4
million tons in 1964 to 26.7 million in 2012, according to
USDA statistics. China’s did as well from 300,000 tons 50
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years ago to 49.1 million in 2012.
“As China’s economy took off, so did its crushing
industry. The world’s most populous country feeds the most
hogs and chickens.
“In less than 20 years China went from importing
virtually no soybeans to being the world’s largest buyer by
far. The country purchased nearly 2.5 billion bushels during
the 2013-14 marketing year, a new record, government data
indicates. About half were from the United States.
“ISA leaders say a big reason for this success is the
American Soybean Association opening an ofﬁce in China in
the early 1980s to promote soybeans and soybean products.
It was funded by state checkoff programs, including Iowa.
“’The checkoff accelerated the growth of the soybean
industry and has been a contributing factor to soybeans
becoming a major economic crop in Iowa,’ Leeds says.
“Soybeans in Iowa averaged $2.57 per bushel in 1964
compared to $13.10 last year, USDA data indicates.
“Development: Robust soybean meal production means
plenty of soybean oil. Last year, nearly 20 billion pounds
were produced compared to 4.8 billion in 1964, records
show.
“Kimberley says an oversupply at one time hurt
soybean prices and led to excess oil going rancid in storage.
Developing new uses for soybean oil has long been a priority
of soybean leaders.
“Checkoff-funded research to develop industrial uses
for soybean oil like ink, plastics and paint have helped soak
up supply. Biodiesel, though, is the crown jewel of farmer
investment in this area.
“State checkoffs and the USB have invested $60 million
to grow the industry from 500,000 gallons in 1999 to 1.8
billion last year. Soybean oil is the primary feed stock.
About 5.5 billion gallons were used to make America’s ﬁrst
advanced biofuel last year.
“’The Iowa Soybean Association and checkoff played a
big role from the beginning as one of the founding members
of the National Biodiesel Board (NBB),” says Tom Verry,
director of outreach and development for NBB.
“A USB study shows biodiesel has increased soybean
prices by 74 cents per bushel and lowered soybean meal
costs by $25 to $30 per ton.
“Developing and promoting soyfoods also has been a
priority of ISA leaders to increase soybean demand.
“In 2000, the ISA Board created The Soyfoods Council.
It serves as a catalyst, leader and facilitator to mainstream
soybased foods into the global marketplace.
“Since the creation of the council, soyfoods have grown
in popularity worldwide and is now a multi-billion dollar
industry.
“’Soyfoods like soy milk and tofu are extremely popular
and soybean oil is used throughout the food industry.
Products made with soybeans and oil are a staple on grocery
store shelves,’ says Linda Funk, executive director of The

SoyFoods Council. ‘No other commodity can be used in
meat and non-meat protein. That’s a real advantage for
soybeans.’
“Research To make sure there’s bushels to sell, it all
starts with research to increase and protect yields. Since
1972, Iowa farmers have invested $50 million at Iowa State
University (ISU).
“Checkoff-funded research at ISU has led to higheryielding soybean varieties, better plant resistance to diseases
and pests and improved management practices. It played a
key role in discovering and developing effective strategies to
reduce losses from soybean cyst nematode, the No. 1 yield
robbing pest.
“In the late 1960s, USDA data shows Iowa’s average
soybean yields ﬂuctuated between 26 to 32.5 bushels per
acre. Barring weather issues, average yields in the 50s and
60s are common today.
“Why protect and boost production of Iowa’s miracle
crop?
‘Vegetable oil and protein are two important things
when it comes to feeding the world,’ Leeds says. ‘Soybeans
provide both.’”
On pages 22-27 is an excellent chronology of the Iowa
Soybean Association, and of soybeans and soy products from
1964 to 2014, mainly in Iowa but also in the United States.
A photo (p. 20) shows an article from Soybean Digest
titled “Iowa is ﬁfth state soybean association” (Jan. 1965, p.
14).
In the chronology are the following remarkable facts,
each shown on the image of a plate:
1964–46 people fed by one U.S. farmer.
1971–73 people fed by one U.S. farmer.
1984–115 people fed by one U.S. farmer.
1994–129 people fed by one U.S. farmer.
2004–144 people fed by one U.S. farmer.
2014–155 people fed by one U.S. farmer.
Therefore in 2014, dues to advances in agricultural
production and technology, one U.S. farmer can feed 3.4
times as many people as was possible 50 years earlier (in
1964). (Continued).
5516. Wilde, Matthew 2014. Soybean use, sales explode
over 50 years (Continued–Document part II). Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 27(3):1827. Dec.
• Summary: (Continued): Chronology of soybeans in Iowa
since 1964.
“1964–Several Iowa farmers came together to develop
new products, create new markets and improve proﬁts for
soybean producers. That year, the Iowa Soybean Association
(ISA) was recognized as a legal state association under
the Code of Iowa with a representative on the Agricultural
Marketing Board, which helps secure funds for market
development.
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“1964–121.2 million bushels of soybeans produced in
Iowa.
“1969–In an effort to increase membership and raise
funds, ISA signed an organizational agreement with the
Iowa Farm Bureau on March 1, 1969. The agreement called
for Farm Bureau to provide organizational advice and local
support to ISA in an effort to increase membership to 3,000
and to raise $10,000 for the soybean association through
contribution of a ½ cent per bushel from Iowa farmers.
“1969–Meanwhile, Iowa’s soybean production
continued to grow at a record pace. Iowa became the second
largest state in soybean acreage and production in 1969,
representing about 15 percent of production in the United
States by harvesting 171 million bushels from 5.5 million
acres.
“1970–Governor Robert D. Ray proclaimed January
as soybean month. Later, 12 counties carried out a kickoff
program for a voluntary ½ cent per bushel contribution in
support of market development and other activities related to
soybeans. The number of farmers contributing was 1,430.
“1971–The Iowa checkoff referendum passes. 1971
brought passage of the Soybean Checkoff legislation by a
narrow 51 percent majority. Iowa legislature passed Senate
File 296, which provided for the establishment of the Iowa
Soybean Promotion Board (ISPB) to administer funding
generated by the checkoff. The Secretary of Agriculture
immediately conducted a referendum among soybean
growers. The checkoff referendum passed by a vote of 2,643
to 2,486.
“The voluntary market deduction program had been in
effect since the 1971 vote at the maximum legal rate of onehalf cent per bushel, checked off at the ﬁrst point of sale.
The program raised about $900,000 yearly from 1971 to
1975 with money being used by state and national soybean
organizations to promote marketing efforts and to ﬁnance
soybean research.
“During that same period, ISA nominated 24 farmers
from its nine crop-reporting districts to serve on the newly
established ISPB. Twelve nominees were elected.
“1975–The ﬁrst renewal of the checkoff was passed,
with 72 percent voting in favor. Les Rhodes was executive
director.
“1978–ISA reached separate agreements with ISPB
and ASA. ASA headquarters are moved to St. Louis under
the watchful eye of President Merlyn Groot, a farmer from
Manson, Iowa. A structural chart for ISA and ISPB was
approved and a coordinating committee was established.
“No-till agriculture gains popularity in the 1970s.
“1978–In an effort to expand leadership, ISA established
a county delegate system.”
1980 Jan.–A U.S. grain embargo by President Jimmy
Carter was enacted against the Soviet Union for its invasion
of Afghanistan in 1979. But this did not deter soybean
producers from approving the ISPB referendum with a 75

percent yes vote.
1980 May 22–A soybean bill is signed into law to
change the code and seek referendum on raising the checkoff
from a ½ cent to 1 cent per bushel.
1982 and 1983, ISA, led by President Raymond Heck,
became active in contract sanctity. All the state soybean
association presidents traveled to Washington, D.C., and got
federal legislation passed regarding contract sanctity. The 1
cent checkoff was passed in Iowa.
“1984–The [Iowa Soybean] association adopted the
long-range planning committee recommendation to switch to
a system of past president, president and president-elect.
“The major issues facing ISA during this period were
cargo preference and the balanced budget brigade to balance
the federal budget.
“Agriculture focused in on the 1985 Farm Bill debate.
The main goal was to get soybeans on equal footing not only
with other commodities, but with the rest of the world.
“1986–A statewide dustbuster program was
implemented, complete with mobile demonstration trailers.
The program was designed to show elevator managers the
beneﬁts of using soybean oil as a dust suppressant in grain
handling facilities.
“1985-1988 Steve Pedersen was the executive director.
“Reverse referendum was passed by the Iowa
Legislature that year [1986]. The purpose of the legislation
was to eliminate the expense and staff time involved in a
referendum every four years extending or increasing the
Soybean Checkoff.
“1988-1991 Al Johnson was the executive director.
“More farmers using no-till or low-till methods in the
1980s.
“1989 July–The Iowa Legislature passed the Soybean
Oil Ink bill mandating the use of soy oil in government
printing operations.
“1989–Food companies using soy oil in their products
lined up to display the “SoyMark” on their packages in 1989.
The SoyMark symbol stands for “Good Taste and Good
Sense,” and ASA’s Section 301 Petition ﬁled against unfair
European Community oilseed subsidies is decided in favor of
U.S. soybean producers. ISA celebrates its 25th anniversary.
“1990–ISA’s 74th and 75th county associations are
organized.
“1991-1992 Dan Hall was the executive director.
1991–The National Soybean Checkoff began; “Iowa
Soybean Review” entered its second year of publication.
“1992–Kirk Leeds is selected to serve as ISA executive
director in December 1992. His ﬁrst task was to implement a
new strategic plan focused on strengthening ISA’s ﬁnancial
position.
1994–The National Soybean Checkoff in Iowa passed
by a 8,237 to 6,129 vote.
“1994–With revisions in ASA’s bylaws, ISA picked
up another ASA director. ISA now has ﬁve directors on the
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national board.
“1994 April–ISA was successful in securing passage
of the Agricultural Development and Rural Revitalization
Act by the Iowa Legislature. The Value-Added Agricultural
Products and Processes Financial Assistance Program
(VAAPFAP) became a reality during the summer of 1994.
“1994 Oct. 7–President Bill Clinton signed the
“Vegetable Ink Printing Act of 1994” into law.
“1996–ISA played an instrumental role in gathering
grassroots support to pass the Federal Agriculture
Improvement and Reform Act of 1996. ISA cooperatively
worked to enhance the ASA’s lobbying efforts for the
inclusion of farm bill provisions such as full planting
ﬂexibility and an increased oilseed-marketing loan. These
were key elements to be inserted in the farm bill as directed
by ISA delegates. ISA also played an important role in
working with Iowa’s congressional delegation to reform
Swampbuster and Section 401 wetlands regulations. Without
question, ISA’s board of directors made available the
necessary resources to ensure Iowa soybean producers had a
voice in the farm bill debate.
“Conservation practices expand; new expectations lead
to addressing environmental outcomes in the 1990s.
“1996 Aug. 9-12–The ﬁrst Midwest Soybean Conference
was held in Des Moines, Iowa, with 300 in attendance from
15 Midwestern states, Canada and Russia. The conference,
which focused on providing timely information to producers
about soybean research projects with proven results, featured
70 speakers and more than 40 sessions.
“1997–Soybean Research and Development Council
(SRDC) was formed between the Iowa and Illinois
associations. Some of the ﬁrst projects included a major yield
research project.
“1998–District 3 was split into two districts bringing the
number of directors to 17.
“1999–The Iowa and Illinois Soybean Associations
worked together to host The Global Soy Forum in Chicago
with more than 2,000 participants from around the world.
“1999–ISA and Iowa Corn Growers Association created
an alliance and joint membership program to build on
common interests and the long history of working together”
(Continued).
5517. Wilde, Matthew 2014. Soybean use, sales explode
over 50 years (Continued–Document part III). Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 27(3):1827. Dec.
• Summary: (Continued):
“2000–In 2000, AgInsight was created as a whollyowned subsidiary of ISA. Its purpose was to generate nondues income for ISA and to increase and enhance farmers’
abilities to connect with the value chain. It now operates
Flavorful Insight, Communication Insight and Association
Management Limited.

“2001, ISA launched its environmental program
called Certiﬁed Environmental Management Systems for
Agriculture (CEMSA) and the On-Farm Nitrogen Network
to enable growers to improve nitrogen management by
evaluating their current practices.
“2002–The Soyfoods Council was incorporated to
increase national awareness of soy and soy foods products by
targeting mainstream consumers.
“ISA leads the nation in water quality with the launch of
its Environmental Programs and Services in the 2000s.
“2002–The ISA staff began publishing the Illinois
Soybean Review magazine for the Illinois Soybean
Association.
“2004–ISA launched the On-Farm Network® Field
Scouting project to provide growers with weekly ﬁeld
scouting reports from more than 60 corn, soybean and alfalfa
ﬁelds around the state.
“2004–The Coalition to Support Iowa’s Farmers (CSIF)
was formed by Iowa’s six top ag groups, including ISA to
grow Iowa’s livestock and poultry production, successfully
and responsibly.
“2004–ISA and ISPB vote to move toward a uniﬁed
board, which will better position the new organization to
help meet the challenges of soybean growers.
“2004–ISA received a $1 million Conservation
Innovation Grant from USDA’s Natural Resources
Conservation Service (NRCS) to study nitrogen management
in corn production.
2004 Nov.–USDA announced that it has discovered
Asian soybean rust on a research farm near Baton Rouge,
Louisiana. This is the ﬁrst time the potentially devastating
fungal disease has been found in the United States.
“2005 July 1, 2005–The uniﬁed board of ISA was
formed. A uniﬁed board would increase the ability for the
board to think and act more strategically.
“2006–The Soy for Life Foundation was formed as a
501(c)3.
“2007–ISA helped form the Soy Transportation
Coalition and the Iowa Biodiesel Board.
“2010–The ISA welcomes the Environmental Protection
Agency’s (EPA) issuance of the ﬁnal rule to implement the
expanded Renewable Fuels Standard (RFS2) provided for in
the Energy Independence and Security Act of 2007 (EISA).
“2011–ISA formed the Iowa Food & Family Project
to enhance consumer conﬁdence in today’s farm and food
system; today it includes more than 35 partners.
“2011–Karey Claghorn joined ISA as chief operations
ofﬁcer. ISA Management Solutions (ISAMS), a subsidiary
of ISA purchases Association Management Limited (AML).
AML is an association management company that provides
strategic association expertise and leadership.
“2012–President Xi Jinping of China visited Iowa to
learn about farm technology and Iowa’s rich agricultural
industry.
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“Chinese leaders made commitments to purchase $4.31
billion worth of U.S. soybeans during signing ceremonies
that took place at the World Food Prize Center in Des
Moines. The commitments signed in Des Moines totaled
more than 8.62 million metric tons, or 317 million bushels.
“2013–415 million bushels of soybeans produced in
Iowa.
“3013–Approximately $4.4 million in ongoing funding
and $3.5 million in one-time funding speciﬁcally for the
Iowa Water Quality Initiative was approved. Lawmakers also
provided $5 million in one-time funding to address a backlog
of state soil conservation cost-share projects.
“2014–ISA hosts a Soy Sustainability Farm Tour.
A delegation of major food purchasers, including
representatives from Kraft, Kellogg’s and Sodexo, made
several stops in the heart of Iowa. Their visit was the second
leg of a three-state ‘Soy Sustainability Farm Tour’ organized
by the United Soybean Board to learn about sustainability
at the beginning of the food supply chain–from farmers who
produce the raw materials.
“2014–Lawmakers extended the state’s biodiesel tax
credit of 2 cents per gallon on the ﬁrst 25 million gallons of
biodiesel produced in any single plant. The incentive was set
to expire at the end of the year, but now goes through 2017.
“2014–Iowa Agriculture Water Alliance (IAWA)
launched. Created and funded by Iowa Corn Growers
Association, ISA and Iowa Pork Producers Association, the
alliance will increase farmer awareness of the Iowa Nutrient
Reduction Strategy and their adoption of science-based
practices proven to have environmental beneﬁts.
“Iowa Soybean Research Center at Iowa State
University developed to provide stronger leadership to
soybean research. Partnership will reduce redundancy,
sharpen focus and leverage resources to improve
competitiveness of Iowa soybean farmers.”
5518. Nelson, Carol. 2015. A visit to Plenty’s projects
in Guatemala. Plenty Bulletin (Summertown, Tennessee)
31(1):1-2. Spring and Summer.
• Summary: “This winter my husband Don and I spent 3
weeks in Guatemala in the small village of San Pedro La
Laguna on Lake Atitlan in the highlands of the Guatemalan
mountains. We lived in a small bungalow at the foot of
the Volcano San Pedro by Lake Atitlan. We were studying
Spanish and rekindling friendships Don had made in
previous trips. Don and Chuck Haren have worked with
some of the local farmers doing variety trials with different
types of soybeans. They also worked with some of the
local women doing soy food production, soymilk, tofu and
tempeh.
“With Louis and Maria Eberly, who is a native
Guatemalan from that area, we visited ADIBE, the soy
food production facility in the town of Sololá that has been
operating for over 35 years. There we found our old friends

Augustine and Elena working. Today the facility is going
strong, supplying a variety of soy foods and products,
soymilk, tofu, ice bean and soy cookies, to shops around
town and to several schools. They supply soymilk and
soy cookies to over 800 local students a week, making
a difference in the nutrition of those children and the
community. Plenty has provided funding and technical
support as needed through the years to ADIBE.
“On our way down to Guatemala City we stopped at
Tecnologia Para la Salud (TPS)–Technology for Health
in San Miguel, Chimaltenango. Over the past 18 months
Plenty and the Essential Seeds and Trees Program (ESTP)
have worked to expand a nursery, and began growing and
distributing ﬁve varieties of plants and tree seedlings with
pesticide properties and for erosion control. More than 100
subsistence farming families from four villages, located
within the Department of Chimaltenango, have participated
in Phase I of ESTP. The local Mayan people that participated
received tree and plant seedlings, organic soil amendments
and non-GMO soy and black bean seeds to help address
environmental, sustainable agricultural, nutritional and
health issues. TPS is also growing medicinal herbs. We
spent a good part of the afternoon there being shown around
by Miriam Iquique, one of the organizers. They have an
amazing drip irrigation system that uses a foot pump to ﬁll a
water tank to irrigate the trees and plants in the dry season.
Miriam is quite knowledgeable about the herbs and has them
all marked with signs that have the names and the uses of the
plants. They also make soaps and shampoo products. They
are doing very well and are helping many people in the area.
The day before we left to come home, we went to Karen’s
Soy Nutrition Project (KSNP). This project was inspired by
Plenty’s beloved board member, Karen Heikkala, who passed
away several years ago. In 2010 we began working with a
group of Guatemalan women, Grupo de Soya Santa Maria
(GSSM), to provide extra nutrition to the undernourished
children living in the settlements around the entrance to the
Guatemala City land ﬁll and waste dump. The project is
feeding over 300 children twice a week. Some of the children
come in by themselves to receive the cookies and milk and
some come with their mothers or grandparents. They receive
a bottle of soymilk and soy fortiﬁed cookies, which together
provide over 11 grams of protein, plus iron and calcium, and
make a big difference in the overall health of the children.
GSSM has also been providing nutrition and soy processing
workshops twice a month for women living around the
dump. We brought More than Warmth Quilts to hand out to
several children at the project.”
Photos show (1) More than 300 children and a few
parents and grandparents who live off the Guatemala City
Dump are able to pick up soymilk and enriched cookies
twice every week. (2) Our good friends at ADIBE near
Solola, Guatemala, are still producing a variety of soy
products like the tofu in this photo. (3) Miriam Iquique, one
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of the managers of the program, showed us around at TPS.
(4) Soymilk for Karen’s Nutrition Project (photos by Carol
Nelson).
Note: This and other bulletins are available at plenty.
org. The website also contains a nice history of Plenty
International, which was founded in 1974 “as an outreach
arm of the Farm Community in Summertown, Tennessee,
to express our desire to make a difference in the world.”
Address: Plenty Board Member.
5519. Wendel, Armin. 2015. Re: Early history of lecithin
in Germany. Letter (e-mail) to William Shurtleff at Soyinfo
Center, Aug. 24. 1 p.
• Summary: “Dear Bill, Starting with the most important
lecithin patents. But also the one of the most important uses
of lecithin.
“Margarine: See my history about margarine–
unfortunately again in German (it’s an unpublished draft–
Margarine.pdf).
“The ﬁrst patent using lecithin was the patent by
Fresenuis 1902; he was using egg lecithin.
“Bollmann was the ﬁrst using soy lecithin German
Patent 439130 (1923).
“Unilever introduced lecithin fractions British Patent
1113241 (1963).
“Chocolate: See my history about chocolate in Inform
(Wendel 2001).
“The ﬁrst patent using lecithin in chocolate was German
Patent 171371 using egg lecithin 1903
“Bollmann and Rewald used Soy Lecithin for the
ﬁrst time in British Patents 262,239 and 330,450 (German
equivalents are available).
“Dear Armin, Are you saying here that H. Bollmann
was the ﬁrst person to use soy lecithin in connection with
margarine, OR that Hermann Bollmann was the ﬁrst,
worldwide, to mention soy lecithin in a patent?
“Was Heinrich C. Buer, whose earliest lecithin patent is
German Patent 200,253 (1907 July 9) aware of soybeans? He
never mentions soybeans speciﬁcally in his early patents, but
he does mention “anderer Huelsenfruechte” (other legumes).
“Buer was deﬁnitely aware of soybeans by April
1913 when he mentions them in German Patent
290,304–”Verfahren zur Herstellung von Sojabohnenkaffee.”
In this patent he does not mention lecithin or phosphatides,
only Sojafett. Vielen Dank, Bill.
Answers from Armin: “Bollmann was not producing
margarine or chocolate but in his laboratory Rewald was
testing the different applications for soy lecithin and ﬁled the
patents.
“You have to see the situation in 1920s and 1930s in
Germany. Egg lecithin was used in many applications.
But it was expensive. Therefore the main use was in
pharmaceuticals. The main producer was the company
Riedel and Merck.

“The ﬁndings of Bollmann and Rewald (you would
call them today ‘Breakthrough technology’) made Lecithin
(Soy Lecithin) available in big quantities for a low price. As
an emulsiﬁer, lecithin could be used in many applications
(margarine, chocolate, leather, paints and varnishes,
cosmetics etc.)
“This was the reason that Bollmann and Riedel sued
each other [in court] (soy against egg).
“When Buer started his business, soybeans were known
in Germany but soya lecithin was not available.
“He tries to overcome the high price of egg lecithin by
trying to extract lupines (which were available in Germany
in huge amounts) But lupines contained bitter alkaloids.
Lupines never got really popular also it contains a lot of
lecithin.
“See attached the English versions of Buer’s patents” [3
British patents]. Address: Germany.
5520. United Soybean Board; National Biodiesel Board;
State Soybean Checkoff Boards; U.S. Canola Association,
Northern Canola Growers Association. 2015. Biodiesel is
getting us where we need to go (Ad). Iowa Soybean Review
(Iowa Soybean Association, Ankeny, Iowa) 27(7):8. Summer.
• Summary: “17 years ago, Medford School District Director
of Operations Joe Biluck had a challenge:
“’We saw alternative fuel legislation in New Jersey that
would trickle its way down to the local level.’
“Joe decided to get out ahead of it and test his existing
school buses on clean-burning biodiesel.
“The results really surprised him.
“’I knew it would reduce emissions and my buses ran
like they always did, but biodiesel also reduced our operating
expenses!’
“Diversifying the energy supply also led to diversifying
the students’ education.
“’We’re using our ﬂeet and facilities as learning labs–the
kids’ environment is better and they’re being exposed to
whole new career paths.’
“And for Joe, that’s just as important as what the kids
are not being exposed to!”
“Biodiesel–AmericasAdvancedBiofuel.com.”
5521. Richards, Michael. 2015. Patent history, intellectual
property agreement timeline with Cargill and Elevance
Renewable Sciences. Iowa City, Iowa: Published by the
author. 2 p.
• Summary: “Key facts;
“a. Michael L. Richards invented his C-1 soy wax
product in 1991. This was the ﬁrst soy wax candle in the
global market.
“b. Richards established the initial market for soy wax
candles in 1993 with an international retail chain; The Body
Shop Stores, based in the United Kingdom. During the
next few years, Richards expanded the market for soy wax
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candles with other noted retail companies such as Urban
Outﬁtters and other key customers such as Clairol and Estee
Lauder.
“d. Richards tiled for patent protection in 1998. Michael
L. Richards, sole patent applicant
“e. Cargill then negotiated an intellectual property
agreement with Richards in 2000.
“f. Richards was under a ‘non-compete’ clause in this
agreement for the ﬁrst ﬁve years. There has been no noncomplete obligation since 2006... in fact, the Contract with
Cargill, and then subsequently with Elevance Renewable
Sciences speciﬁcally states that ‘Richards has the right to
develop other products either alone or in collaboration with
others’.
It will be important however to determine how any
patents in place would affect the development of new soy
wax products jointly with Vippy Soya/India.
“g. Cargill ﬁled a series of patents on the C-1 soy wax
product that Richards originally developed.
“h. Cargill then ﬁled a series of patents to protect the
original Soyawax product process and formula originated by
Richards. Cargill added the names of 3 Cargill employees
to the patent application, along with Richards: Timothy A.
Murphy, Melinda Kae Doucette, Nathaniel C. House
“Patents ﬁled by Cargill;
“1. Timothy A Murphy, Melinda Kae Doucette,
Nathaniel C House, Michael L Richards: Triacylglycerolbased alternative to parafﬁn wax. Oct, 31 2002:
US20020157303
“2. Timothy A Murphy, Melinda Kae Doucette,
Nathaniel C House III, Michael L Richards: Triacylglycerolbased alternative to parafﬁn wax. Cargill. Nov, 11 2003:
US6645261 (B2)
“3. 6. Timothy A Murphy, Melinda Kae Doucette,
Nathaniel C House III, Michael L Richards: Triacylglycerolbased alternative to parafﬁn wax. Cargill. Nov, 11 2003:
US6645261 (B2)
“4. Timothy A Murphy, Melinda Kae Doucette,
Nathaniel C House, Michael L Richards: Triacylglycerolbased alternative to parafﬁn wax. Cargill. Dec, 6 2007:
US20070282000
“i. Cargill and Richards, by mutual agreement
transferred the original Richards/Cargill intellectual property
agreement to a new company established by Cargill, Dow
Chemical and other partners; Elevance Renewable Sciences.
The Richards family established Prometheus, Inc. a new
Iowa Corporation to manage this intellectual property
contract. This transfer took place in 2007.
“J. Elevance then ﬁled subsequent patents on this
product;
“Patents ﬁled by Elevance Renewable Sciences:
“1. Timothy A Murphy, Melinda Kae Doucette,
Nathaniel C House III, Michael L Richards: Triacylglycerolbased alternative to parafﬁn wax. Elevance Renewable

Sciences. Jun, 19 2012: US8202329 (B2)
“2. Timothy A Murphy, Melinda Kae Doucette,
Nathaniel C House III, Michael L Richards: Triacyglycerolbased alternative to parafﬁn wax. Elevance Renewable
Sciences. Sep, 6 2012: US20120225944
“3. Timothy A Murphy, Melinda Kae Doucette,
Nathaniel C House 111, Michael L Richards: Triacyglycerolbased alternative to parafﬁn wax. Elevance Renewable
Sciences. 9/10/2013: US20138529924
“In 2016, Elevevance Renewable Sciences transferred
the intellectual property contract with the Richards family
corporation Prometheus, Inc. back to Cargill.
“The intellectual property contract between the Richards
family corporation Prometheus, Inc. and Cargill remains
active currently.
Note: Michael writes (7 Nov. 2017): “This timeline
was prepared on September 15, 2015 for a meeting that I
had scheduled that week with the Praneet Mutha, CEO of
Vippy Soya of India. The meeting took place in Minneapolis,
Minnesota during that week of September 2015.” “Thus far,
there has been no business relationship that has developed.”
Address: Cedar Rapids, Iowa.
5522. Wilde, Matthew. 2016. Big Apple devours biodiesel.
Iowa Soybean Review (Iowa Soybean Association, Ankeny,
Iowa) 28(5):16-17. Feb.
• Summary: “The Big (Green) Apple is taking a giant bite
out of soybean oil supplies.
“New York City may devour even more as city ofﬁcials
work to increase biodiesel consumption. That bodes well
for Iowa soybean farmers since soybean oil is the fuel’s
predominant feedstock.
“With soybean prices languishing at unproﬁtable levels
for most producers, increasing biodiesel demand is one
way to add value. Several Iowa Soybean Association (ISA)
leaders learned during the National Biodiesel Board’s (NBB)
2015 Big Apple Tour in December that years of soybean
checkoff investments to boost biodiesel acceptance in the
nation’s largest city is paying off.
“Biodiesel use by New York City and other local
government entities could easily double or more, possibly
by tens of millions of gallons, in coming years thanks to
devotion to America’s ﬁrst advance biofuel. Lawmakers are
striving to reduce pollution and dependence on foreign oil.
“’For one of the largest cities in the world, they are
committed to using biodiesel to improve the environment.
They are leading by example,’ says Chuck White, ISA
Board member from Spencer. ‘That’s important for soybean
growers in Iowa.’
“The New York City Council in 2013 mandated all its
diesel vehicles use B5–a blend of 5 percent biodiesel and 95
percent petroleum diesel–year-round. In July, B20 will be
required from April through November. NBB worked with
city ofﬁcials and fuel suppliers for a decade to get this done,
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providing data and research that biodiesel is a safe, cleanburning fuel.
“Statistics show New York City currently uses about
12-13 million gallons of biodiesel a year to power its ﬂeet of
about 9,000 diesel vehicles–pickups, refuse collection trucks,
street sweepers, snow plows, etc. The Port Authority of
New York and New Jersey, a quasi-government agency that
operates six airports, several tunnels and bridges, multiple
ports and other transit and commerce-related entities, uses
about 300,000 gallons of biodiesel annually.
“’NYC began its use of biodiesel with the Parks ﬂeet in
2005. This effort has now grown to all agencies including
emergency services, and also government buildings,’ says
Keith Kerman, NYC chief ﬂeet ofﬁcer and a winner of a
NBB Inﬂuence Award in 2011.
“Some city departments like sanitation and the Port
Authority already burn B20 all year and want to ratchet
up use. The sanitation department is now looking into the
possibility of pilot testing B50 blends.
“NYC loves biodiesel: Rocco DiRico, deputy
commissioner of the New York City Sanitation Department,
says the city loves biodiesel and the department made sure
everyone knows it. Biodiesel decals are being placed on all
the department’s dieselpowered vehicles as part of a public
awareness program.
“’We want the city of New York and those that visit us
to see that we embrace biodiesel. Our trucks are pretty much
rolling billboards,’ DiRico says. ‘We’re very proud of it, so
we want to get the word out.
“’It’s a simple solution to reducing fossil fuel (use)
and greenhouse gasses,’ he adds. ‘Biodiesel use will grow
dramatically.’
“New York transportation and Port Authority ofﬁcials
say biodiesel has met or exceeded expectations, even under
harsh winter conditions. Strict maintenance programs, like
changing ﬁlters, are followed.
“The New York City Council is considering two bills
that would increase biodiesel use. One would require all
the nearly 6,000 buses servicing public schools to use ultra
low-sulfur diesel with at least a 5 percent biodiesel blend.
The other would up the heating oil mandate from B2 to B5
by 2016 and B20 by 2030. (A story about Bioheat® in New
York City will be included in the March edition of the Iowa
Soybean Review.)
“New York City Councilman Costa Constantinides,
head of the council’s environmental committee and primary
sponsor of the legislation to increase biofuel in heating oil,
believes the initiatives will pass. The city is also testing
biodiesel in its ferries, and will likely require its use in them
as well, he says.
“The push behind biodiesel supports the city’s recently
announced initiative to reduce citywide greenhouse gas
emissions by 80 percent by 2050 relative to 2005.
“While air pollution in New York City is drastically

lower than decades ago, Constantinides says more can be
done. Asthma continues to be a problem among children,
including his own son. He believes biodiesel will make New
York a healthier place to live for its 8.5 million residents.
“The B5 biodiesel standard alone is the equivalent of
taking about 40,000 cars off the road, he says.
“’We want to move to higher blends,’ Constantinides
says. ‘We want to be cleaner, more sustainable. They (NBB
and soybean farmers) share our goals.’
“Winning combination: Farmers say more biodiesel use
in New York City is a win-win. The metropolis gets a clean,
affordable fuel and demand increases for soybean oil, a coproduct of the crushing process.
“According to government data, 20.6 billion pounds of
soybean oil was produced in 2014. A little more than 18.3
billion pounds was used. It takes 7.6 pounds of soybean oil
to make a gallon of biodiesel, Iowa State University research
shows.
“A study prepared for NBB found demand for soybean
oil from the biodiesel industry increased [soybean] oil prices,
on average, by 11 cents per pound from 2006/07 to 2014/15.
That increased soybean prices by 62½ cents per bushel, on
average, and reduced soybean meal prices by $21 per ton.
“Soybean prices increase by 1 percent for every 50
million gallons of biodiesel sold, research indicates.
“Nodaway farmer and ISA Board member Bill Shipley
says past and future soybean checkoff investment in biofuel
development in New York and elsewhere is worth every
penny.
“’It will help increase demand and price,’ Shipley says.
‘They are using a green product that’s renewable. That’s
what it’s all about. The more demand, the better our price
will be.’
“No one loves biodiesel more than New York, says Tom
Verry, NBB director of outreach and development. The city
is pushing the biodiesel industry for more, when it’s usually
the other way around, he adds.
“’You send your soybean oil here and they send their
money back to the Midwest,’ Verry says.
“Biodiesel plants in Iowa and nationwide are far from
operating at capacity. That’s why it’s important NBB and
farmers continue to invest in the industry, he adds.
“’We need to continue to develop technology (data and
information) and infrastructure to meet increased demand,’
Verry says.”
5523. Wilde, Matthew. 2016. Beyond the RFS, Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 28(6):6.
March.
• Summary: “The biodiesel industry is gearing up for
another ﬁght.
“A panel of experts at the National Biodiesel Board
(NBB) Conference and Expo in Tampa Bay in January says
the industry dodged what amounted to a potential knockout
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punch in 2013 when the Environmental Protection Agency
(EPA) proposed to ﬂat-line biodiesel production at 1.28
billion gallons–far below current production–as part of the
Renewable Fuel Standard.
“’The proposal would have been a disaster for
biodiesel,’ says Ben Evans, NBB director of public affairs
and federal communications. NBB and industry advocates
countered with facts and sound science, telling policy makers
America’s ﬁrst advance biofuel is environmentally friendly,
production capacity isn’t a problem and there’s no food vs.
fuel issues. Soybean oil is the predominant feedstock.
“The EPA released ﬁnal RFS volumes last November,
settling on 1.9 billion gallons of biomass-based diesel this
year and 2 billion gallons in 2017. It wasn’t a resounding
victory given NBB requested a 2.7-billion-gallon mandate
for next year, but experts say an acceptable amount
nonetheless.
“Industry stakeholders say the renewable fuel ﬁght is
far from over. Supporters are lacing up the gloves again,
preparing for the next RFS decision that will be inﬂuenced
by a new president and most likely different EPA leaders.
“The industry will push for higher biodiesel volumes in
the future. Larry Schafer of NBB, one of four panelists, says
the EPA is open to growth as long as data proves capacity
and feedstocks aren’t an issue.
“’We will continue to make sure this administration and
the next understands the contributions biodiesel will make
(to the nation, reducing carbon emissions and dependence on
foreign oil),’ Schafer says. ‘The whole educational process
will need to start over again with new EPA ofﬁcials.’
“Panelist Jim Massie, an energy and renewable
fuels lobbyist with Alpine Group adds, ‘EPA has laid out
a template for growth. They are very clear we have to
continue to convince them on feedstocks and greenhouse gas
emissions. We have homework to do every year.’
“Iowa’s soybean farmers and the state’s 12 biodiesel
plants are ready to help.
“Iowa stands to beneﬁt the most from the EPA rule as
the nation’s leading biodiesel producer at nearly 250 million
gallons in 2015. Capacity is about 320 million gallons.
“’The EPA’s announcement of RFS levels provide the
biodiesel industry with a ﬂoor and moderate growth,’ says
Ron Heck of Perry, Iowa Biodiesel Board treasurer and
NBB governing board member. ‘But we’ve proven we can
exceed those (RFS) levels and we’ll work to increase those
requirements to double and quadruple the size of the industry
in 10 years.’ Nationally, biodiesel production has exceeded
1.8 billion gallons the past two years.
“Grant Kimberley, Iowa Biodiesel Board executive
director and Iowa Soybean Association market development
director, says Iowa’s biodiesel industry supports thousands of
jobs and spurs economic development.
“The past two years without RFS numbers and an
inconsistent biodiesel tax credit didn’t do the industry any

favors. In the months since the government approved the
RFS, Kimberley says conditions have improved.
“’Iowa’s biodiesel industry is healthier than in other
states due to strong state policies and plentiful feedstock
supplies. Production grew last year,’ Kimberley says, noting
production was 227 million gallons in 2014.
“’The RFS provides a more sustainable, predictable path
forward for growth,’ he adds. ‘That means more demand
for oil and animal fats that translates back to better crush
margins, which means better demand for soybeans and more
competitive bids.’”
5524. Wilde, Matthew. 2016. New York City warming up to
bioheat. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa) 28(6):16-17. March.
• Summary: “New Yorkers are known for being tough.
But they get a warm feeling when they talk about and use
Bioheat®.
“Every gallon of heating oil sold in New York City
is required to contain biodiesel, otherwise called Bioheat.
Politicians, fuel suppliers and users raved about the cleanburning, renewable source of warmth during the National
Biodiesel Board’s (NBB) 2015 Big Apple Tour in December.
“About 50 farmers, including several from Iowa, and
industry stakeholders who attended the event learned Bioheat
is likely to become a hot commodity in the Big Apple. The
New York City Council (as of mid-January) is considering
a bill that would eventually increase Bioheat use tenfold in
the nation’s largest city. B2–a blend of 2 percent biodiesel
and 98 percent traditional heating oil–is currently required.
The bill would up the standard to B5 this year and to B20 by
2030.
“It’s a win-win, ofﬁcials say. New York City’s 8.5
million residents breathe cleaner air and farmers beneﬁt since
soybean oil is the fuel’s predominant feedstock.
“’They get a green product and more demand means
better soybean prices,’ says Bill Shipley, Iowa Soybean
Association (ISA) board member from Nodaway.
“New York City Councilman Costa Constantinides,
head of the council’s environmental committee and primary
sponsor of the heating oil biofuel legislation, expects the bill
to pass.
“’This is something I’m extremely passionate about,’
Constantinides says. ‘We’re striving to have the best air
quality of any major city in the country.
“’We’ve talked to homeowners and they realize
biodiesel is competitively priced or cheaper than traditional
heating oil,’ he adds. ‘Plus, they get a product that improves
air quality. How can’t you embrace that?’
“According to the Consumer Energy Council of
America, ultra-low sulfur Bioheat reduces emissions by over
70 percent compared to traditional heating oil.
“Bioheat users also receive a New York state biodiesel
tax credit. For each percentage point (up to 20 percent) of
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biodiesel purchased to heat a home or building, the buyer
will receive a one cent tax credit or rebate per gallon. For
example, a building burning B10 would receive 10 cents
back for every gallon purchased.
“New York City ofﬁcials love Bioheat because it
supports the city’s initiative to reduce citywide greenhouse
gas emission by 80 percent by 2050 relative to 2005.
“Bioheat beneﬁts farmers: Iowa farmers and NBB
ofﬁcials are thrilled about what appears to be a substantial
increase in biodiesel demand in the heating oil market. They
credit more than a decade of soybean checkoff investments
and work with the city to bolster use.
“Heating oil is widely used on the East Coast in
commercial buildings and an estimated 6.2 million homes.
New York City is the top user.
“NBB statistics show the B2 standard accounts for about
20 million gallons in biodiesel sales. That will increase to an
estimated 50 million gallons with a B5 mandate. B20 could
equate to 150 to 170 million gallons. Production capacity to
meet demand isn’t an issue.
“ISA Board members say a substantial uptick in
biodiesel demand is much needed. Soybean prices have
plummeted to unproﬁtable levels for most producers, and
will likely stay that way for the foreseeable future after
the U.S. Department of Agriculture conﬁrmed in January
the 2015 soybean crop was a record breaker. Exports have
slacked off as well due to a strong dollar.
“’I was amazed how enthused New Yorkers are about
biodiesel and Bioheat,’ says Morey Hill of Madrid, an ISA
Board member. ‘You know they want and appreciate our
products.’
“Hill hopes the city’s leadership will encourage more
sales in neighboring states.
“’Any increase on the East Coast will increase demand
for our soybeans,’ he adds.
“A study prepared by NBB found demand for soybean
oil from the biodiesel industry increased oil prices, on
average, by 11 cents per pound from 2006/07 to 2014/15.
That increased soybean prices by 62½ cents per bushel, on
average, and reduced soybean meal prices by $21 per ton.
“NBB CEO Joe Jobe says the organization has
successfully leveraged checkoff dollars with industry support
to educate consumers and promote Bioheat.
“’It’s working. The folks in New York City have a real
interest, excitement and passion for biodiesel and Bioheat,’
Jobe says. ‘It’s very exciting when soybean growers that
maybe aren’t aware of that, come and hear that ﬁrst hand.’
“Resurgence: Heating oil has lost signiﬁcant market
share to natural gas the past few decades, industry ofﬁcials
say. Suppliers and users believe Bioheat, with a reputation
of being a clean, affordable and reliable fuel, is the key to
reinventing the industry.
“Allison Heaney, owner of Skaggs Walsh, an oil supplier
in New York’s ﬁve boroughs, says heating oil sales are down

80 percent from their peak. But she believes in Bioheat.
“Experts say biodiesel decreases soot build up in boilers
and it’s easier on burners. Proper maintenance and cleaning
is recommended.
“’People saw (oil) as dirty and difﬁcult to work with.
But we think it’s the best and potentially the cleanest and
safest heating source,’ Heaney told tour goers. ‘We have
ﬁxed the dirty part, and your product (Bioheat) has helped.
“’My customers absolutely love it,’ she adds. ‘They have
less problems and service calls.’
“Heaney says the average Bioheat blend her company
delivers is B13½, well above the city’s mandate. However,
some use much higher blends.
“New York City commissioned a case study on B100 use
to heat a condominium complex on the Upper West Side in
2012. According to the NYC Retroﬁt Accelerator, a program
that helps building owners with energy and water efﬁciency
upgrades, there have been no mechanical issues and Bioheat
cost 10 cents less per gallon, on average, than straight No. 2
fuel oil. That’s not including the tax credit.
“Milly Suarez of the Natural Resources Defense Council
informed tour attendees that her organization is using B100
from pure waste grease to heat their building in New York
City. The transition was smooth, she says.
“’We are always looking for ways to reduce our
environmental footprint,’ Suarez adds.”
An aerial photo shows New York City skyscrapers and a
long bridge.
5525. Shurtleff, William; Aoyagi, Akiko. comps. 2016.
History of lecithin and phospholipids (1850-2016):
Extensively annotated bibliography and sourcebook.
Lafayette, California: Soyinfo Center. 954 p. Subject/
geographical index. Printed 20 May 2016. 28 cm. [2852 ref]
• Summary: This is the most comprehensive book ever
published about the history of research on lecithin and
phospholipids worldwide. It has been compiled, one record
at a time over a period of 35 years, in an attempt to document
the history of this interesting, widely-used food ingredient.
It is also the single most current and useful source of
information on this subject.
Contents: Search engine keywords. Dedication and
acknowledgments. Introduction: Brief chronology /
timeline of history of lecithin. worldwide. About this book.
Abbreviations used in this book. How to make best use of
this digital book–Three keys. Contains 302 photographs
and illustrations. Address: Soyinfo Center, P.O. Box 234,
Lafayette, California 94549. Phone: 925-283-2991.
5526. ADM (Archer Daniels Midland Co.). 2016. History of
ADM, 1980-2016 (Website printout–part). http://www.adm.
com/en-US/company/history/Pages/1980-1999.aspx 6 p.
Retrieved June 24. [6 ref]
• Summary: “1980 Net earnings are $115,958,000 on

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1925
net sales and other operating income of $2,802,011,000.
Shareholders’ equity increases to $766,971,000. ADM
Industrial Oils is established. The Peoria, Illinois, ethanol
plant is purchased.
“1981–ADM pays its 200th consecutive quarterly
payment, a record of ﬁfty years of uninterrupted stock
dividends. An ethanol production plant starts up in Cedar
Rapids, Iowa.
“1982–ADM purchases Clinton, Iowa ethanol
production plant.
“1983–ADM acquires interest in A.C. Toepfer;
establishes ADM Asia Paciﬁc, Ltd., Hong Kong.
“1984–President Ronald Reagan visits ADM.
“1985–ADM acquires elevators from Growmark and
establishes ADM/GROWMARK River Systems, Inc.
1986–Expansion in Europe: ADM acquires Unilever
plants in Hamburg & Spyck, West Germany and Europoort,
The Netherlands.
1988–ADM purchases the soy isolate business from
Grain Processing and the sunﬂower and canola plant at
Velva, North Dakota, from Midwest Processing Company,
Inc.
1989–Net earnings are $424,673,000 on net sales and
other operating income of $7,928,836,000. Shareholders’
equity increases to $3,033,503,000.
“ADM constructs an industrial soy protein facility in
Decatur.
1990–The veggie burger is introduced to the U.S. and
U.S.S.R. markets.
1991–ADM enters citric acid business.
1992–ADM builds pilot plant operations for canola
oil-based biodiesel fuel in Leer, Germany. Former Soviet
President, Mikhail Gorbachev, visits ADM.
1994–Asian expansion: Investments into Wilmar
holdings, Singapore, are made with our main JV partner in
Asia; ﬁrst investment into China, East Ocean Oils & Grains
(EOGI) in Zhangjigang, is initiated.
1996–Net earnings are $695,912,000 on net sales and
other operating income of $13,314,049,000. Shareholders’
equity increases to $6,144,812,000. Total assets increase to
$10,449,869,000. ADM World website is launched. ADM
builds a new TVP plant at the Europoort facility. ADM
purchases a twenty-two percent interest in Gruma S.A. de
C.V.
1997–James R. Randall retires as president. G. Allen
Andreas is named president and chief executive. ADM enters
the cocoa business. Brazilian expansion: ADM acquires
Glencore’s Brazilian grain operations, including a head ofﬁce
in Sao Paulo, approximately thirty-three grain elevators
and a fertilizer processing plant. ADM acquires Moorman
Manufacturing Company and subsidiaries.
“1998–Nobel Peace Prizewinner and former Israeli
Prime Minister Shimon Peres visits ADM.
“1999–Dwayne Andreas steps down as chief executive

and chairman and is named chairman emeritus. G. Allen
Andreas steps down as president and is named chairman
and chief executive. John D. McNamara is named President.
ADM Rice Inc. forms, to be involved in the origination and
export trading of rough-paddy rice and milled rice.
2000–ADM partners with Wilmar International Ltd. to
construct ﬁve soybean crushing plants in China.
“2001–e-ADM website is launched.
“ADM acquires Doysan Yag Sanayii, a Turkish
vegetable oil producer with crushing plant, reﬁnery, and
packaging operations.
“ADM acquires Sociedad Aceitera del Oriente, S.A.
(SAO), a Bolivian vegetable oil producer with crushing
plant, reﬁnery, packaging operations, and grain elevators.
“ADM unveils a new corporate logo designed to
underscore the company’s deep commitment to nature and
global agriculture.
“ADM pays its 300th cash dividend and 280th
consecutive quarterly payment, a record of seventy years of
uninterrupted stock dividends.
“John D. McNamara steps down as president and Paul
B. Mulhollem is elected president.
“ADM creates a technology council with P&G
Chemicals aimed at developing innovative natural- based
products.
“ADM makes history when it becomes the ﬁrst U.S.
company to sign a contract with Cuba since the embargo
began nearly forty years prior.
“2002–ADM completes its acquisition of Minnesota
Corn Processors, LLC (MCP). With the acquisition, ADM
adds corn wet-milling plants located in Marshall, Minnesota,
and Columbus, Nebraska.
“Net earnings are $511,093,000 on net sales and other
operating income of $23,453,561,000. Shareholders’ equity
increases to $6,754,821,000 equal to $10.39 per common
share. Total assets increase to $15,416,273,000.
“The number of ADM employees grows to more than
24,000.
2003–ADM increases presence in South America by
adding ﬁve grain origination and storage silos in Brazil.
“ADM introduces the NovaLipid 0 grams trans per
serving oils and shortenings.
“2005–U.S. Environmental Protection Agency honors
ADM with a Presidential Green Chemistry Award for a
process known as enzymatic interesteriﬁcation, which
resulted in the NovaLipid 0 grams trans per serving oils and
shortenings.
“ADM launches the Socially & Environmentally
Responsible Agriculture Practices (SERAP) Program,
which provides ﬁnancial incentives for West African cocoa
cooperatives to implement sustainable practices in areas
such as safe farming, responsible labor management and
forest protection. More than 6,000 farmers participate in the
program in its inaugural year.
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2006–ADM acquires the technical and intellectual
property assets of Groupe Lysac, Inc., in a move that
enhances the company’s ability to create biodegradable
products from natural and renewable resources. Groupe
Lysac’s absorbent polymers–made primarily from starch,
rather than petroleum products–can be used in new
generations of industrial applications and consumer products,
including disposable diapers.
“Patricia A. Woertz is named CEO and President of
ADM.
“2007–Patricia A. Woertz is named Chairman of ADM’s
Board of Directors, while remaining the company’s president
and CEO.
“ADM opens its ﬁrst wholly owned U.S. biodiesel
production facility in Velva, N.D.
“ADM receives GE Global Ecomagination Award
for saving 1.5 billion gallons of water per year through
the installation of wastewater-treatment systems at the
company’s Decatur, Illinois, corn-processing plant.
“2008–ADM joins forces with Monsanto Company
and Deere & Company to harvest, store and transport corn
stover–stalks, cobs and leaves of corn plants–as a cellulosic
feedstock for biofuel production, as biomass to generate
steam and electricity, and as an ingredient in animal feed.
“2009–ADM launches ADM Cares, a social investment
program that targets up to one percent of pretax earnings
to initiatives that advance societal improvements in areas
related to the company’s business.
“ADM accepts the Foreign Policy Association’s
Corporate Social Responsibility Award for demonstrating
exceptional corporate citizenship and playing a meaningful
role in furthering economic, social and environmental
progress in the communities it serves.
“ADM expands its European oilseeds processing
capabilities with the acquisition of an oilseed crushing,
reﬁning and biodiesel facility in Olomouc, Czech Republic.
“ADM begins operations at its cocoa processing facility
in Kumasi, Ghana.
“ADM acquires ﬁve oceangoing vessels, totaling
250,000 metric tons of cargo capacity, enhancing the
ﬂexibility and efﬁciency of its transportation network.
“Patricia Woertz and other ADM executives
commemorate the 85th anniversary of the company’s listing
on the New York Stock Exchange by ringing the closing bell
at the NYSE.
2010–ADM begins construction of a biodiesel plant
in Joaçaba, Santa Catarina, Brazil, which will increase the
company’s biodiesel production capacity in Brazil by more
than 50 percent.
“ADM publishes its ﬁrst Corporate Responsibility
report, detailing the company’s progress in the areas of
supply-chain integrity, environmental stewardship, social
investing and safety since the company convened its
Sustainability Steering Committee in 2007.

“ADM opens ethanol dry mills in Cedar Rapids,
Iowa, and Columbus, Nebraska, with each facility adding
300 million gallons to ADM’s annual ethanol production
capacity.
“ADM announces the opening of a Beijing ofﬁce.
“2011–ADM acquires remaining interest in Golden
Peanut Company.
“ADM’s deZaan cocoa brand celebrates 100 years.
“ADM begins production of biobased propylene glycol
in Decatur, Illinois.
“ADM opens a feed premix plant in Tianjin, China.
“ADM establishes Indian headquarters in Gurgaon
and grows Indian oilseed processing capabilities through
acquisition of Geepee Agri Private Ltd., Tinna Oils Ltd. and
Madhur Agro.
“ADM acquires Elstar Oils S.A. in Poland.
“2012–ADM’s Board of Directors approves a change to
calendar-year ﬁnancial reporting, effective Jan. 1, 2013.
“ADM acquires a port terminal in the state of Pará in
Brazil, improving the company’s ability to link the country’s
harvest to export markets.
“ADM and Wilmar International Limited announce
plans to partner on fertilizer, ocean freight and tropical oil
reﬁning.
“2013–ADM opens a soybean processing facility in
Villeta, Paraguay, increasing ADM’s South American oilseed
crush capacity by more than 20 percent.
“ADM opens an intermodal container freight shipping
and receiving facility in Decatur, Illinois.
“ADM constructs a feed premix plant in the city of
Nanjing, in eastern China, bringing to three the total number
of facilities in the company’s Chinese premix network.
“2014–Juan R. Luciano is named the 12th president in
ADM’s 112-year history.
“ADM constructs a sweetener and soluble-ﬁber
manufacturing complex at Tianjin, China.
“ADM acquires the remaining stake of global
merchandiser Alfred C. Toepfer International.
“ADM opens its global headquarters in Chicago.
Decatur, Illinois, remains ADM’s North American
headquarters; Sao Paulo, Brazil, is ADM’s South American
headquarters; Rolle, Switzerland, is ADM’s European
headquarters; and Singapore is ADM’s Asia-Paciﬁc
headquarters.
“ADM acquires WILD Flavors, one of the world’s
leading suppliers of natural ingredients to the food and
beverage industry.
“2015–Juan R. Luciano becomes the ninth chief
executive in ADM’s 112-year history.
“ADM expands its ingredient business by acquiring
savory ﬂavor producer Eatem Foods, and expanding
processing capacity for nuts and seeds on the U.S. West
Coast.
“ADM takes a series of actions to enhance its ability
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to connect supply and demand around the globe, including:
opening new distribution and merchandising ofﬁces in
Central America, Asia and Africa; acquiring a port and
shipping agency in Brazil; announcing major expansions at
port facilities in Argentina and Brazil; launching ARTCO
Stevedoring; acquiring full ownership of strategicallylocated terminals on the Black Sea; and announcing a new
merchandising and supply chain joint venture in Egypt.
“To enhance the company’s ability to serve the growing
Chinese and Asian markets, ADM opens a soluble ﬁber plant
in Tianjin, China, and a feed-premix plant in Nanjing; the
company also announces further expansion in China with the
construction of a feed-premix plant in Zhangzhou.
“ADM strengthens its global sweetener footprint by
purchasing several European corn processing assets of joint
venture Eaststarch C.V.
“2016–Juan R. Luciano becomes chairman of ADM’s
board of directors.”
5527. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota). 2016. Soy shows
promise as a natural antimicrobial agent. 25(3):10. July/Sept.
• Summary: From April 2016 Sciencedaily.com: According
to a new study, researchers at the University of Guelph
(Ontario, Canada) found that soy can be more effective as an
antimicrobial agent than current synthetic options.
The study found that soy peptides and isoﬂavones
limited the growth of some bacteria, including Listeria
and Pseudomonas pathogens and are biodegradablle,
environmentally friendly, and non-toxic.
A sidebar quiz (p. 11) states: (1) The biofuels industry
provides 383,000 jobs in the U.S. (2) The USDA estimates
that biobased products nationwide contribute $369 million to
the economy.
5528. Gilbertson, Brittany. 2016. Biobased sealant paves
way to the future. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Waseca, Minnesota) 25(3):8, 12.
July/Sept.
• Summary: This sealant, named RePlay(TM) gives
roadways a longer life and is cost effective compared with
competing products. And there is no stickiness in hot weather
as observed with petroleum-based sealants.
Photos show: (1) Representatives from stakeholders
standing along the side of a new truck that applies the
sealant. (2) The painted truck as seen from one side. A huge
pair of hands holds whole soybeans.
5529. Mayer, Cal. 2016. AGP & biodiesel: Twenty years
of success AGP News (Omaha, Nebraska) No. 3. p. 3-4.
Summer.
• Summary: “In 1996, AGP built the nation’s ﬁrst
commercial-scale biodiesel facility at Sergeant Bluff, Iowa.
The facility has been expanded throughout the last two

decades and has achieved a strong record of performance and
innovation. AGP is expanding the facility which will nearly
double the current production capacity of 30 million gallons
annually and create new jobs and market opportunities in the
region.
“When AGP opened the biodiesel plant twenty years
ago, there was no established industry and an uncertain
market for methyl ester products. Soybean farmers, through
their state and national producer associations, had invested
heavily in research and development for new uses for
soybean oil including biodiesel. However, no company
had yet committed to the untested and risky market with a
commercial-scale investment in a purpose built biodiesel
plant.
“The AGP News reported Company ofﬁcials at the
time as stating: ‘AGP’s past success allows us to take some
leadership in this area. We are excited about the emerging
markets for methyl esters and anticipate growing product
demand. The more soybean oil we can utilize in industrial
markets, the better soybean prices will be.’
“While biodiesel has endured peaks and valleys over the
past two decades, the visionaries who pioneered commercialscale biodiesel production may not have foreseen where the
industry stands today.
“Cal Meyer, Chief Operating Ofﬁcer and Group Vice
President, cited statistics on the signiﬁcant market presence
and impact of biodiesel on the agricultural market sector and
soy processing industry:
“Over 5 billion pounds of soybean oil from U.S.
producers was used in the production of biodiesel in ﬁscal
2015, a new record. The biodiesel industry supports over
67,000 jobs (many in rural communities) and over $17
billion in economic activity
“A positive impact of over 70 cents per bushel for
soybeans over the past decade resulting from domestic
biodiesel production and increased demand for soybean oil.
“Environmental beneﬁts including signiﬁcant reductions
in greenhouse gas emissions (GHG).
“’AGP celebrates its twenty-year anniversary in the
biodiesel business, it’s exciting to reﬂect on our Company’s
progress in the industry,’ said Meyer. ‘We have had four
major expansions of the original plant in Sergeant Bluff and
built a new biodiesel plant in St. Joseph, Missouri. With the
acquisition of a biodiesel plant in Algona, Iowa [in Sept.
2011], AGP has made signiﬁcant investments at that facility
to increase the quality and capacity of ﬁnished product.’
“Extensive research, funding, trial programs, and effort
preceded AGP’s entry into biodiesel production. Farmers
themselves were instrumental in helping build demand,
fueling their farm equipment and trucks with biodiesel
blends. Member cooperatives were key in the early stages of
biodiesel as well.
“There is still more opportunity for growth in the
industry, Meyer explained. ‘We have an energy policy, the
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Renewable Fuel Standard, and mandates which have helped
soybean farmers, rural communities, the environment,
soybean processors, and renewable fuel producers. It
has all added up to a success story, not without its trials
and tribulations. Our message to Washington, D.C. is we
need long-term policy and continued support to keep this
important industry.’
“The Early Years of Biodiesel: Kenlon Johannes, was
the ﬁrst Executive Director of what came to be the National
Biodiesel Board (NBB) in 1993. He currently is CEO /
Administrator, Kansas Soybean Association and Kansas
Soybean Commission, and has been involved in the biodiesel
business nearly all of his career.
“Johannes was Executive Director of the Missouri
Soybean Merchandising Council when the
organization became interested in opportunities
in soy biodiesel in the early 1990’s. His interest
was heightened by reports from some agricultural
advisors who urged farmers to begin raising more
alternative crops such as canola and the oil used to
make diesel fuel. “’I thought at the time that this
made no sense,’ said Johannes. ‘We’re swimming in
soybean oil so why raise another oilseed crop when
we have difﬁculty getting rid of the oil we have
right now?’ “Normally you would have a group of
farmers who raise soybeans, get together, and form a
trade association. But in this case we formed a trade
association and tried to build an industry based on
feedstock producers.’
“He related that a number of groups who could
provide the funding and leadership to develop the
biodiesel industry included the United Soybean Board
and the American Soybean Association. ‘The timing
was right as the nation had just come out of the 70’s
with petroleum oil shortages, so we had federal
energy policy and then the Clean Air Act followed.
Biodiesel was a cleaner fuel and I knew it had potential. We
needed focus and funds to get it all pulled together.’
“Johannes’ experience with biodiesel led to his transition
to heading up what came to be known as the National
Biodiesel Board (NBB). ‘I think this is the ﬁrst time it has
happened where the farmers created a trade association for
an industry that didn’t exist,’ said Johannes, talking about the
formation of the NBB. “’Normally you would have a group
of farmers who raise soybeans, get together, and form a trade
association. But in this case we formed a trade association
and tried to build an industry based on feedstock producers.’
“Johannes said he had a ﬁle cabinet outside his NBB
ofﬁce with a ‘Biodiesel Producers’ drawer. ‘That drawer and
ﬁle folders were empty until AGP built the ﬁrst biodiesel
plant,’ said Johannes. ‘That step was truly visionary. In
many cases, we don’t give enough credit to those that can
be deﬁned as the visionary leaders in the industry. That
describes AGP’s role in the development of biodiesel.’

‘When we ﬁrst started, hundreds of thousands of gallons
was considered a big market and now we’re talking the “13”
word–billions of gallons,’ said Johannes. ‘The future looks
bright for this industry which is still growing.’
Photos: (1) Cover of summer 2016 issue. (2) AGP’s soy
biodiesel plant at Sergeant Bluff. (3) Kenlon Johannes with
red truck powered by soy biodiesel. (4) Three big tanker
trucks at the truck loadout at AGP’s soy biodiesel plant in
Algona, Iowa.
5530. Iowa Biodiesel Board; Iowa Soybean Association.
2016. It’s a smart decision to fuel up with energy that comes
from the soybeans we grow. Iowa Soybean Review (Iowa
Soybean Association, Ankeny, Iowa) 28(8):18. Summer.

• Summary: “Economic analysis shows biodiesel production
contributes an estimated 63 cents to the market value of
each bushel of soybeans. Ask for your supplier to ﬁll ‘er
up because biodiesel is good for your tractor, good for the
environment and good for Iowa.”
A large photo shows a nozzle ﬁlling up a vehicle at a gas
station which offers biodiesel.
5531. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2016. Biodiesel: a sound investment,
28(8):23-25. Summer.
• Summary: “Biodiesel use in California and the West Coast
is set to explode, and its due in part to work funded by the
soybean checkoff.
“Iowa soybean farmers and biodiesel advocates say,
without a doubt, the creation and growth of biodiesel is
one of the checkoff’s biggest success stories. Since the
industry was born in the late 1990s to utilize a glut of
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soybean oil and other fat-based feedstocks, tens of millions
of dollars generated from soybean sales were used to build a
multibillion dollar business.
“’It might be the best investment we’ve ever made,’ says
Ed Ulch, Iowa Biodiesel Board director and Solon farmer.
Wait, the story is about to get better. The National Biodiesel
Board (NBB) provided data and information to California
policymakers that reafﬁrmed last year that biodiesel does
indeed have the lowest carbon score of any liquid fuel. As
a result, biodiesel use under the state’s Low Carbon Fuel
Standard (LCFS) is projected to increase from 290 million
gallons last year to about 800 million gallons by 2022/23.
“Hold on, there’s more. Oregon and British Columbia in
Canada followed California’s lead and adopted low carbon
fuel policies as well–generating hundreds of millions of
gallons in additional biodiesel demand.
“’None of the improvement would have happened
without NBB and ISA (Iowa Soybean Association) funding
and coordinating the effort,’ says Don Scott, NBB director of
sustainability. ‘We invested in the science. That’s the needle
to thread.’
“A STAAR is born: When California initially adopted
the LCFS in 2009, biodiesel’s carbon intensity score wasn’t
as favorable as it could be, which curtailed use.”
“That set the stage for STAARS (Strategies Targeting
American Agricultural Resources & Sustainability).
“Six soybean producing states, led by Iowa, joined
forces to create the program. Collectively, STAARS cost
about $2 million, funded by the checkoff.
“STAARS documented production practices and
energy use, among other things, for three years (20102012) on nearly 600 farms. Agronomic and economic data
was evaluated to improve production, proﬁtability and
environmental performance.
“’Helping farmers make better and more informed
decisions is what we do. That was a priority of STAARS,
but not the only one,’ says Heath Ellison, EPS operations
manager.”

“Since many of the visitors had inﬂuence on biofuel
policies and use in the Golden State, Heck says the visit was
crucial.”

5532. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2016. Seeing is believing. 28(8):26-27.
Summer.
• Summary: “A group of environmental leaders,
policymakers and biodiesel producers from California visited
Ron Heck’s farm near Perry two years ago to learn about
sustainable soybean production.
“It was the ﬁrst time on a row-crop farm for most of
the group. Due to misinformation and lack of ﬁrst-hand
experience, Heck says many thought soybean production was
bad for the environment, controlled by large companies and
biodiesel made from soybean oil reduced food supplies.
‘It was new to them that I raised soybeans for the high
quality protein to feed livestock and humans, and the oil was
a byproduct. There are no food vs. fuel issues,’ he says.

5534. Wilde, Matthew. 2016. Golden (state) opportunity
for biodiesel: Iowa’s soybean farmers and biodiesel fuel
California’s environmental performance and business
opportunities. Biodiesel fulﬁlls the goals of the state’s low
carbon fuel standard. Iowa Soybean Review (Iowa Soybean
Association, Ankeny, Iowa) 28(8):19-22. Summer.
• Summary: “Iconic songs like ‘California Dreamin’
and ‘California Paradise’ paint a picture of a pristine
environment–surf, sun, sand and beautiful weather–in the
Golden State.
“That wasn’t always the case in the mid- to late 1900s.
“Air pollution was so bad at times people were
encouraged to stay indoors and crops withered. Occasionally,
Los Angeles’ skyline and the iconic Hollywood sign–
normally visible from miles away–all but disappeared from

5533. Murphy, Joseph L. 2016. The climate of aquaculture
in China. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa) 28(8):38-39. Summer.
• Summary: “China has practiced aquaculture for more than
2,000 years. But it wasn’t until recently that aquaculture
was paired with technologies to create a system that
produced healthier ﬁsh using fewer resources while being
fed sustainable soy grown in the United States and other
countries.
“The Iowa Soybean Association (ISA) and the U.S.
soybean industry funded research to develop the Intensive
Pond Aquaculture (IPA) system, which has been provided
to China in a technology transfer. The IPA system has been
proven to triple the yield of farmed ﬁsh in existing Chinese
ponds while greatly reducing the environmental impact.
“United States Soybean Export Council (USSEC)
consultant Dr. Jesse Chappel, a professor at Auburn
University, introduced the IPA technology to Chinese farmers
in 2013 through a sponsorship by ISA.”
Collaboration between the ISA, USSEC and Chinese
farms using checkoff dollars has led to new markets for soy
farmers in Iowa and the U.S., according to Leeds.
“’In my 25-plus years of promoting soybeans around the
world, the three most important developments that soybean
checkoff dollars have been invested in are the growth in
exports to China, the development and growth of soy-based
biodiesel and the development and introduction of IPA,’
Leeds says. ‘IPA is a game changer for global aquaculture
production, and I was proud to be representing Iowa’s
soybean farmers to see ﬁrst-hand the incredible progress that
has been made in getting more and more ﬁsh farms in China
to adopt this new approach.’”
A photo shows a test pond using IPA technology in
China.
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sight.
“Those smog-ﬁlled days are mostly in the rear view
mirror thanks to years of environmental activism. Biodiesel
use was a contributing factor.
“Transportation is also the leading contributor to
harmful greenhouse gas (GHG) emissions in California. In
the ongoing ﬁght against air pollution, the state readopted its
Low Carbon Fuel Standard (LCFS) this year.
“Biodiesel use in California is expected to increase
by hundreds of millions of gallons as a result. This fuel
is made from a diverse array of sustainable feedstocks
including soybean oil. Iowa is poised to help the state meet
its environmental goals as the nation’s top biodiesel and
soybean producer.
“’Very much to their credit, Californians became
interested in biodiesel as a partial answer to their problems,’
says Ron Heck, a National Biodiesel Board (NBB) governing
member and Perry farmer. ‘It means there will be more
demand for soybean oil so I can continue to grow protein and
hopefully earn more for my soybeans.’
“The NBB, with the help of the Iowa Soybean
Association (ISA) and other members, has worked with
California policymakers and environmental ofﬁcials for
nearly a decade providing data and science to help biodiesel
obtain the lowest carbon score of all liquid fuels.
“’We are in the carbon reduction business, not the
biodiesel business,’ Shelby Neal, NBB director of state
governmental affairs, told industry stakeholders at the
organization’s annual conference in January. ‘That’s the
name of the game, especially on the West Coast.
“’To ignore that is to miss signiﬁcant business
opportunities,’ he adds.
“Rise of an environmental leader: California is
recognized as a world leader in adopting policies to curb air
pollution and improve the environment.
“’When you can see the air, there’s a reason why the
environment is so important,’ Neal says.
“In 1967, the state formed the California Air Resource
Board (CARB). Its mission is to promote and protect public
health, welfare and ecological resources through the effective
and efﬁcient reduction of air pollutants while recognizing
and considering the effects on the economy.
“CARB serves as the state’s “clean air agency.”
“A decade ago California passed a landmark climate
initiative referred to as AB 32. The law requires GHG
emission reductions to 1990 levels by 2020–a reduction of
15 percent below expected emissions in a ‘business as usual’
scenario, according to CARB.
“The initiative has numerous programs in every sector
of the economy. The LCFS focuses on transportation.
“’I was proud to be a Californian when AB 32 was
passed,’ says Jennifer Case, co-founder and president of
New Leaf Biofuel in San Diego. The plant, which turns used
cooking oil into biodiesel, started production the same year

the legislation was approved.
“’California has always been at the forefront of
protecting the air and water. It’s something we’re proud of,’
she adds.
“The LCFS requires a 10 percent reduction in
GHG emissions by 2020. In addition, the governor and
environmental groups are calling for a 50 percent reduction
in petroleum use by 2030.
“Petroleum producers and blenders need a certain
amount of carbon credits to be LCFS compliant. More
credits are needed over time. ‘To meet the growing carbon
reduction credits, they will need to use more low carbon
fuels and biodiesel looks to be the most attractive,’ says Don
Scott, NBB director of sustainability.
“Lisa Mortenson, co-founder and CEO of Community
Fuels, a 25-million-gallon biodiesel plant at the Port of
Stockton in northern California, says biodiesel reduces
lifecycle carbon emissions and harmful tail pipe emissions,
which will prevent a repeat of the past.
“’My husband remembers recess being cancelled due to
air quality in the (San Francisco) Bay area. He remembers
announcements being made warning people to stay indoors,’
Mortenson says. ‘The public strongly supports reducing
harmful emissions in transportation fuel.
“’That’s why I’m excited about the work we do,’ she
adds. ‘There’s tangible beneﬁts on the environment and to
the economy.’
“Other states and countries are following California’s
lead. Oregon and British Columbia in Canada have adopted
low carbon transportation policies too.
“’We’re really poised to do well in the future,’ Neal
says.
Partners: To meet LCFS goals, California will need
biodiesel and a lot of it.
“CARB projects biodiesel use will reach about 800
million gallons by 2022/23. LCFS requirements in other
states and regions will boost demand by hundreds of millions
of gallons as well, ofﬁcials expect.
“California, the second largest diesel market in the
country at nearly 4 billion gallons, blended about 290 million
gallons of biodiesel last year, according to industry ofﬁcials.
“That’s up from a mere 10 million gallons ﬁve years
ago.
“’(California) has changed their biodiesel market from a
good one to a great one,’ Heck says.
“The meteoric rise in demand for biodiesel bodes well
for in- and out-ofstate producers and feedstock suppliers.
“Business is picking up at Community Fuels. The plant
buys multiple feedstocks, including Midwestern soybean
oil. Its 73-million-gallon biodiesel terminal is going strong.
Biodiesel and soybean oil is brought in by rail.
“’We’re seeing the throughput volumes at the terminal
increase week after week,’ Mortenson says.
“However, limited blending infrastructure remains a
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challenge. Under the LCFS, biodiesel is blended into the fuel
supply.
“Last year California biodiesel producers supplied about
12 percent of the state’s needs or about 33 million gallons.
California policymakers are taking steps to ramp up biofuel
production through incentives and grants.
“State and national biodiesel experts say California will
likely top out at 100 million gallons of capacity, and that may
be optimistic.
“Case is planning a plant expansion to go from 3-4
million gallons a year to 8 million initially and eventually 12
million gallons. To do that, New Leaf will use a diversity of
feedstocks, which will include livestock fat, canola oil and
possibly Midwest soybean oil, she says.
“’Every year we increased production a little as we
realized this industry was becoming more and more of a
phenomenon,’ Case continues.
“The chair of the California Biodiesel Alliance, an
advocacy group for biodiesel producers and users, and vice
chair of NBB says California will need to import the bulk
of its biodiesel, and she would prefer it be from domestic
sources she considers partners.
“’This can beneﬁt all of us,’ Case says.
“Keeping up with demand in California won’t be an
issue.
“U.S. biodiesel production capacity is 3 billion gallons.
U.S. biodiesel production set a record last year at nearly 2.1
billion gallons.
“Feedstocks are plentiful.
“Iowa’s 12 biodiesel plants produced a record 242
million gallons in 2015. Capacity is about 315 million
gallons. Just because the U.S. could meet all of California’s
biodiesel needs, doesn’t mean it will. Foreign imports are
ﬂooding the market, sources say, especially renewable diesel
from Singapore.
“’There are unintended consequences of the LCFS.
Everyone is throwing their products into California because
their making extra money,’ Case says.
“California could potentially generate about $1 billion in
carbon credits for the biodiesel industry, ofﬁcials say.
“’I think it’s fair to say California biodiesel producers
will have an advantage,’ Neal says. ‘In the same breath, there
will always be a need to import fuels and feedstocks.
“’Iowa and the Midwest are well positioned to help
California meet its carbon goals,’ he adds. ‘They will need
partners.’”
A sidebar titled “California by the numbers,” shows:
Population: 38.3 million.
Biodiesel used last year: About 290 million gallons.
Biodiesel used ﬁve years ago: 10 million gallons.
Estimated biodiesel use in 2022/23: About 800 million
gallons.
In-state biodiesel production last year: 33 million
gallons.

Registered automobiles in 2015: 24.5 million [64% as
many cars as people].
Commercial vehicles: 475,193
Non-commercial trucks: 5.1 million.
Photos show: (1) An aerial view of the Golden Gate
Bridge (cover photo). (2) A view of the California coastline.
(3) Cars on a Los Angeles freeway, with 4-5 lanes going
in each direction. (4) Shelby Neal. (5) Lisa Mortensen, cofounder and CEO of Community Fuels at Port of Stockton,
California. (6) Aerial view of complex cloverleaves on a
multi-level California freeway interchange.
5535. Wilde, Matthew. 2016. Naturally soy. Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 28(8):3031. Summer.
• Summary: “Using soybean oil to lubricate chains, seal
concrete and mitigate wear and tear on metal parts is, well,
natural.
“Dr. Ken Budke, a retired Cedar Falls dentist, owns
Natural Soy Products in Brooklyn [Iowa]. While working
with Iowa State University (ISU) experts to invent a device
(called b-Calm) to dampen irritating and unnerving dental
drill noise, he ended up in the biorenewable industry,
primarily selling soy-based products.
“That may seem odd, but the entrepreneur knows
a can’t-miss business opportunity when he sees it. He
purchased Natural Soy Products and Clean Environment
Company, which now operates under Natural Soy’s umbrella,
in 2014.
“The public wants, and in many cases demands,
environmentally-friendly products, Budke says.
“’I’m one of those people that likes to solve problems. I
can’t help myself,’ Budke continues. ‘This (soy products) is
very easy to do because we’re doing the right thing. We’re
using soy to replace petroleum.
“’We have a myriad of products–farm, consumer,
janitorial, construction, industrial, trucking, rail, marine–that
are meeting the environmental needs of a lot of different
entities,’ he adds.
“Is there anything soybean oil can’t do?: Natural Soy
Products manufactures and sells more than 70 lubricants,
cleaners, sealers, grease and other goods, most of which
are made from biodegradable soybean oil. Methyl esters, a
byproduct of the biodiesel process, is another key ingredient.
“Company ofﬁcials say there’s no better place to make
them.
“Iowa is traditionally the largest soybean producer.
The state boasts the most soybean crushing facilities and
biodiesel plants in the nation.
“In other words, there’s an ample supply of raw
materials available. ‘We’re right in the middle of the Saudi
Arabia of soybean oil,’ says Craig Shore, director of product
and process development for the company. ‘That’s where
you ought to be if you’re going to make something from it.’
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“That’s a smart move since Natural Soy Products sales
are on the verge of exploding.
“The company is close to signing a private label
contract with a national corporation. Budke says if the deal
goes through, which he expects, demand for one product
alone could easily quadruple revenue for the company. He
can’t disclose the product or corporation at this time due to
ongoing negotiations.
“’This could put our products on shelves across the
country. The (corporation) is excited because they’re
replacing petroleum-based products with ours, and it makes
them look good,’ Budke says.
“That’s good news for soybean farmers.
“Natural Soy Products will use about 250,000 pounds of
soybean oil and methyl ester this year, company ofﬁcials say.
All sourced in Iowa.
“Company ofﬁcials expect soybean oil and methyl ester
use to skyrocket as sales increase–possibly by hundreds of
thousands of pounds. More demand for soybean products
translates to more demand for beans, which typically means
better prices.
“’Every new use or business venture that utilizes
and adds value to our soybean co-products helps,’ says
Grant Kimberley, Iowa Soybean Association (ISA) market
development director. ‘It becomes even more critical to ﬁnd
as much usage as possible for soybeans when prices are near
or below cost of production.’
“Natural Soy Products is doing just that.
“BioSticks featuring an interlocking design are currently
the company’s ‘cash cow,’ ofﬁcials say. The rail industry uses
the composite material to lubricate the ﬂange on locomotive
wheels. There’s industrial and farm applications as well.
“Fifth-wheel grease is also a big seller. Transportation
customers like the excellent lubricity, metal adhesion and
eco-friendly components of soybean oil, Shore says. ‘A train
crossing a trestle is easy to visualize. Lubricants end up in
the water, but there’s no harm to the environment,’ he adds.
“Construction companies and contractors are a potential
big market. Soy-based concrete sealer and form release are
growing in popularity.
“Products are being used and tested on farm equipment.
“An ag equipment company is using BioSticks, which
do well in harsh, dirty environments, in balers. The company
is working with ISU to test tensioners made out of the soy
composite material to lubricate roller chains on planters.
“Farm and home: Natural Soy Products are used on a
daily basis on Craig Lang’s farm near Brooklyn. Household
cleaners, hand cleaners, ﬁfth-wheel grease and pen lube are
just a few.
“The ISA member and former Iowa Farm Bureau
Federation president believes in the company so much, he
became Budke’s business partner and consultant.
“’We think it is important Iowa soybean growers use
products derived from their products,’ Lang says. ‘We’re

adding more value to what the farmer is growing. As sales
grow, it will create a ripple (effect).
“’The one thing that really excites me about the
company, is we haven’t even started to scratch the market
yet,” Lang adds. Company ofﬁcials say biobased petroleum
replacement products are currently a $6 billion market.
Studies show it will be $100 billion by 2020.
“Besides private label work and direct sales with
companies and distributors, Natural Soy Products
can be purchased on Amazon and its website–www.
naturalsoyproducts.net. Several local stores also carry its
wares. Ofﬁcials say their products are competitively priced
or cheaper compared to petroleum-based goods.
“FFA, 4-H and other nonproﬁt groups can sell products
as a fundraiser. The company operates out of two nondescript
buildings -no signage can be found–in Brooklyn’s industrial
park and in town. It employs 11 people.
“Mark Edelman, Ph.D., professor of economics at ISU
and director of the Community Vitality Center, believes
Natural Soy’s future is bright.
“The center focuses on entrepreneurial initiatives and
philanthropy in non-metro areas.
“’We see the future for Iowa in valued added, moving
from commodity to get more return back through the whole
system,’ Edelman says. ‘What we really like about their
biodegradable, renewable products is they are performing as
well or better than petroleum counterparts.’”
5536. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa). 2016. Wins for biodiesel in 2016. 29(2):1415. Nov.
• Summary: “The past few years have been a roller coaster
for the industry that adds about 63 cents in value to every
bushel of soybeans–but biodiesel is certainly on the right
track.
“The Iowa Biodiesel Board (IBB), joined by its
member organizations, convened in Des Moines recently
for its annual meeting. The growing value-added industry
for soybeans is expected to exceed two billion gallons of
production nation-wide this year, 242 million of which are
produced here in Iowa.
“Biodiesel experienced a number of wins in 2016,
especially in policy on the state and federal levels. Some of
those wins include:
“Seven more years of valuable tax credits: IBB
collaborated with renewable fuel groups, truck stops and
convenience stores to extend the Renewable Fuels Credit
(SF2309) by seven years. The extension through 2024 adds
much needed stability to the biofuel industry especially
given the inconsistency of the federal government on the
Renewable Fuels Standard (RFS). ‘These credits are crucial
to the biofuel producers in our state who have to level out
the ups and downs that occur,’ says Grant Kimberley, IBB
executive director. ‘It’s helpful to have some certainty in the
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market.’
“The tax credits impacting biodiesel include:
“Biodiesel Promotion Tax Credit–retailers receive a 3.5
cent credit on B5 blends of biodiesel and a new incentive
for higher blend-levels–5.5 cent incentive for B11 or higher.
This incentive is expected to double the amount of biodiesel
blended in Iowa.
“Biodiesel Production Credit–biodiesel producers
receive 2 cents per gallon of biodiesel on the ﬁrst 25 million
gallons per facility.
“’We wanted to incentivize and drive higher blends
of biodiesel and the legislature wanted to see continued
expansion in the industry,’ Kimberley says. ‘Working
together, I believe we accomplished that this year.’
“Funding for renewable fuel infrastructure: IBB helped
secure valuable cost-share funding for retailers of biodiesel
and ethanol through the Iowa Tank Fund (HF 2464). The
life and funding of the program managed by the Iowa
Department of Agriculture was set to expire in June 2016,
but has been extended by one year (June 2017).
“’We believe there’s still a lot of work to be done and
this is a valuable program. We’re going to regroup and ﬁnd a
way for this program to continue,’ Kimberley says.
“The cost-share program provides funding for
infrastructure upgrades, including terminals and tanks, that
ultimately allow retailers to incorporate more biodiesel.
“Growing demand for biodiesel coproducts: One way to
increase the economic viability of biodiesel is to create new
uses for the coproducts of production, like glycerin.
“Governor Branstad, along with IBB, championed
the Renewable Chemical Credit (SF 2300) to enhance the
creation of renewable chemicals from biomass production
processes.
“For biodiesel, this means tax credits for companies that
reﬁne glycerin to create higher-value market opportunities
for the entire value chain.
“’In Iowa we continue to see strong support from the
public on biodiesel,’ says Kimberley. ‘They see it, they get
it and I believe that’s why we continue to see success in
biodiesel policy.’
“RFS volume requirements remain a challenge, but
timing has improved: In an industry producing just over two
billion gallons of the three-billion- gallon potential there is
still work to be done to increase demand. Policy continues to
be the primary driver–especially the RFS.
“In 2012 when the RFS ‘kicked in,’ according to
Donnell Rehagen, interim CEO of the National Biodiesel
Board, biodiesel production was at about 1.1 billion gallons.
Over the next ﬁve years, production more than doubled (2.5
billion gallons expected in 2016) which demonstrates the
importance and impact of the legislation, he added.
“However, the Environmental Protection Agency
(EPA) has been slow to set volumes at levels that match
production–and do so on time.

“’We have a perpetual ﬁght with the EPA regarding
increasing volumes of the RFS so we can push demand to
higher levels,’ Rehagen says.
“NBB has requested the EPA set the 2018 Advanced
Biofuel provision at 4.75 billion gallons and the biomassbased diesel provision at 2.5 billion gallons. Current
estimates from the EPA are only four and 2.1 billion gallons
respectively.
“In addition, Rehagen expects 2018 volumes to be
ﬁnalized by November, another small ‘win’ for the industry
getting the EPA close to ‘on-time.’”
5537. Anbu, S.; Saranraj, P. 2016. Microbially fermented
soybean meal as a natural fertilizer: a review. J. of Research
Development 10(1): Dec. [102 ref]
• Summary: Contents: Abstract. Introduction. Soybean.
Agriculture and nitrogen sources. Soybean meal as a
natural fertilizer. Processing methods of soybeans. Heating
of soybeans. Alkali treatment. Acid treatment. Toasting
treatment. Fermentation and soybean meal. Conclusion.
The paper (Introduction) begins: “Organic agriculture is
one of the fastest growing segments of our Indian agriculture
today. In 2015, domestic sales of organic products topped
$7.8 billion, with fresh produce the top-selling organic
category. The growing popularity of organically grown foods
has generated new market opportunities for both wholesale
and direct-market organic produce farmers. Organic fertilizer
amendments can be expensive when used in large quantities,
so they are often used only for supplementary nutrition,
if they are used at all. In a 1994 nationwide survey of 300
certiﬁed organic growers, when asked about fertilizer
sources, 78% reported using animal manure, 77% used
legume cover crops and 61% used compost in their farm
operations.
“Soybean (Glycine max L.) is one of the most important
pulse crop in the world. It has a dual beneﬁt of supplying
about 43.3 per cent protein and 19.5 per cent oil hence
termed as “Miracle bean”. Soybean is indigenous to China
and was introduced to India in 1950’s (Caldwell, 1973). In
India, the area and productivity have been rapidly increasing
over the recent years. In Tamil Nadu, it is cultivated as an
irrigated crop in an area of 31,000 hectares with the annual
production crop of 8000 metric tonnes and has multiplicity
of use as pulses, oil seeds, vegetarian meat, milk and also
as an antibiotic. Soya protein is the only vegetable source
of complete protein, of a quality comparable to meat and
egg, which contains all the essential amino acids required by
human and animals. So, there is a pressing need to improve
the yield of soybean in order to meet the protein malnutrition
and the edible oil needs of our country.” Address: 2. Asst.
Prof. of Microbiology. Both: Dep. of Biochemistry, Sacred
Heart College (Autonomous), Tirupattur–635 602, Tamil
Nadu, India.
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5538. Tate, Dorothy. 2016. 25 years later: the soy checkoff
delivered. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa) 29(3):34-35. Dec.
• Summary: “In life, timing is everything. This was
especially true when the national soybean checkoff program
got its start 25 years ago.
“Looking back, Kirk Leeds, Iowa Soybean Association
(ISA) CEO, says 1991 was the perfect time to pass a
national checkoff that leveled the playing ﬁeld for soybean
production, allowed farmers to invest in emerging overseas
markets and funded research to enable the production of a
3-billion-bushel crop–a size experts never thought possible.
“The checkoff may have fueled this transformation,
but the real credit is due to the hard work of farmer leaders
who believed in the future of the crop. ‘Experts didn’t
believe it could happen, and if it did happen it would be
bad for farmers,’ Leeds says. ‘They underestimated the
potential for soy demand growth that was getting ready to
explode, the ﬂexibility farmers now had to produce based on
market signals and the ability to dramatically increase the
production of soybeans in the U.S. through the utilization of
biotechnology.
“’The Iowa board at the time believed that not only
would we have a 3-billionbushel crop, but that it would be
a positive thing,” Leeds continued. “They made a decision
to aggressively seek to get our fair share of growth in
production and demand.’
“When the checkoff started, soybean production was at
1.99 billion bushels. Today, national production weighs in
at an estimated 4.36 billion bushels. In 2016, Iowa soybean
farmers alone produced an estimated 560.5 million bushels
compared to just 350 million in 1991.
“Demand development resources including biodiesel,
soyfoods, aquaculture and opening global markets–
particularly in China and Southeast Asia–all contributed to
the consumption of a large crop.
“Farmers had to deliver a crop to meet the growing
demand as well. Soy checkoff funded research provided an
avenue and the advent of biotechnology played a large role.
“’Soybean checkoff organizations have really focused
on research. Particularly, utilization research to open new
markets and production research to develop efﬁciencies for
farmers. This has been key to the success of the soybean
industry,’ says, Don Latham, who served on the Iowa board
when the checkoff was passed and then went on to represent
Iowa farmers on the national United Soybean Board.
“Latham, who farms near Alexander, was also very
involved in efforts to open global markets including ofﬁces
in Shanghai, China; Hanoi, Vietnam; and New Delhi, India
supported by the national soybean checkoff.
“Norman Chambers was also on the state board when
the checkoff was passed and served as one of Iowa’s ﬁrst
United Soybean Board directors.
“While some experts may not have believed soybeans

could meet production for growing demand, Chambers
says farmers were optimistic and saw the potential for the
product.
“’We were able to meet the growing global demand and
take advantage of the opportunity to meet a need,’ he says.
‘Our customers realized it was a valuable product, legitimate,
real and had the attributes that would justify our efforts to
grow and market it.’
“The critical point was the ability to not only scale
up production, but increase demand around the world.
Chambers attributes the success to the optimism of farmers,
their ability to understand each other and the resources
available for research.
“’We can feel good about the part we have played in
making this phenomenal growth in the soybean industry,’
Chambers says. ‘You had to have conﬁdence in the capacity
in the industry to grow. 25 years later, there is good proof we
are able to do it and we look forward to growing.’
“Utilization has surpassed Chamber’s expectations and
Leeds agrees.
“’Without the national checkoff and the investments we
were able to make, our industry would be a lot smaller and
we would’ve allowed South America to get an even bigger
piece of this pie,’ Leeds says.
“Chambers agrees and says farmers acted at the right
time to make something big happen.
“’It is a frame of mind,’ Chambers says. ‘You can look
at anything two ways and think about how everything could
go wrong or all the possibilities and all the things that could
go right. Of course it’s worth the pursuit. Especially in this
case when it pays off.’
“Today, U.S. soybean farmers produce more than 4
billion bushels annually. Many didn’t think it was possible,
but the farmers knew. Looking forward there’s no telling
what is to come. ‘The future looks similar, yet different,’
Leeds says. ‘We will still be ﬁghting for our piece of the pie
in a changing and challenging market. But we will also focus
on the increased need for transparent communication and
outreach to consumers about production. Particularly around
the environment, water quality and food safety. There is
certainly plenty of work left to do.’”
Photos show: (1) Norman Chambers. (2) Don Latham.
5539. Pike, Linda Barber. 2017. Re: Soyfoods in Japan:
1970s and 2017. Letter (e-mail) to William Shurtleff at
Soyinfo Center, April 12. 3 p.
• Summary: “When I left Japan 35 years ago I promised
myself I’d return someday. That someday happened last
month. My intent was to be reunited with some friends and
former students that I had met over the 4 years when I lived
in the Kansai area. I knew Japan had changed and I was
excited to witness and live those changes. The differences I
write about here were those I noticed during a brief time and
just in the Kyoto area.
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“I saw Women working everywhere in jobs where only
men were once employed. Driving trucks, construction,
ofﬁce workers, sales, broadcasting the news were some of
the places I noticed a female presence. Contrast that with
thirty ﬁve years ago when my female students had arranged
marriages and stayed home as homemakers and hopefully
mothers. Some of my students at that time were adventurous
enough to work as a worker in an ofﬁce reception area in
charge of making tea or some other acceptable position until
the right man came along. With the differences in marriage
and work, the divorce rate is now one out of three.
“Shopping in Japan was always an adventure. Years ago,
big supermarkets were far between and a big event when
on opened in the neighborhood. Most shopping was done
in closed and open markets with the shop owner proudly
displaying the merchandise. I was happy to see that this was
still in place as well as bigger grocery stores. Because homes
are still on the small size and kitchens are tiny by anyone’s
standards, and storage areas were still a premium, people
need to shop often. I noticed the food shopping is done by
both men and women, and cooking shows on television often
have men preparing the food for families.
“Minimalism is still a life style and organization of life’s
basics are still a topic for daytime television shows and home
shopping t.v. Shows hawk storage tools and accessories. Yes,
there is QVC in Japan! Shopping can be done day or night
so the working woman Or man can shop for everything one
may need.
“Much of the traditional ways of Japan are still apparent.
Visiting the temples and shrines is still a popular pastime
and ritual. In an effort to preserve the past and keep the
scenery very traditional many tourist areas will give anyone
wearing a kimono or traditional garb a discount for entrance
or souvenirs. But, one does not need to own a kimono or
know how to dress in one as there are now shops that rent
the outﬁts and will show you how to wear it. This tradition
is not necessarily taught in the homes anymore. Many young
people need to be taught traditional customs and manners.
During a cooking class I participated in I witnessed a lesson
on how to drink matcha (traditional green tea) where a high
school class was also enrolled. The tea ceremony is still
done, but by very few.
“Studying Japanese soyfoods was not on my agenda for
this visit, but I was happy to notice how soy was still very
much present in the markets despite all the new changes
within the new modern Japan. Tofu, soymilk, okara, miso,
and yuba had evolved to ﬁt in today’s Japanese lifestyle.
“Packaged tofu is available at neighborhood corner
markets, 7-11’s, and larger supermarkets. I didn’t see any
tofu shops of old that displayed the day’s made tofu ﬂoating
in cold water tanks. Corner markets are usually located near
bus or local train stations so having ready packaged soyfoods
available for a quick shopping trip on the way home from
work. The prepackaged tofu was also easier to store in small

refrigerators and didn’t need to be eaten the same day as
purchased.
“As more women are in the workforce and less time
available for shopping and cooking, modern day soy
products are now available in individual packs, making
portions perfect for family or individual servings.
“2 pack servings of natto, complete with soy sauce and
mustard garnish in handy Styrofoam packs. Perfect for grab
and go!
“Packaging tofu, miso, fresh yuba in pasteurized packs
make it possible for people in Kyoto to eat soyfoods from all
over Japan, not just in the local neighborhood.
“Fresh yuba that will keep for days. Popular way to eat
fresh yuba is on top of romaine lettuce with salad dressing.
“No need to travel hours to eat special miso either.
“Time is money and when 2 people in a family works,
convenience is a plus when marketing. Already chopped
natto is a time saver when feeding infants or the elderly.
Especially convenient for the new fathers that have taken
an active role in the home. No longer is just the mother
responsible for child care. Young fathers are often seen
walking hand in hand with a small child or pushing a stroller
down the street as the mother is at work. 40 years ago I never
observed this, and was told by the moms that the husband’s
role was working outside the home. And if you’re going to
eat natto in a crowded ofﬁce or cafeteria there is “no smell”
natto. Four decades ago was usually the tallest and heaviest
person on the train. No longer! Japan’s young people today
are tall and often overweight. Home shopping shows offered
clothes up to size 3LL.
“The diet of the population is mostly carb based. White
rice is still the staple food of choice. I was never served
brown rice or an alternative grain. White breads, pastry, or
pastas are very popular as well. Artisans bake European
style breads are highly sought with many people shopping
in the food ﬂoor of the big department stores. Rye bread was
available and I did purchase loaves while I visited. I did not
observe any other whole grain bread products.
“Natural and organic food stores and restaurants are just
catching on with a small amount of the population. GMO’s
in food use are discussed in the news and daytime TV. In a
department store I shopped for a pre-made obento for a quick
lunch on the go. It had nutritional data, Carbs and vitamins
listed, not the protein count.
“Daytime TV shows often had topics about diet or
exercise. One recent theme had to do with the glycemic
index with people taking blood sugar levels before and after
eating common foods. Certainly soyfoods would be a very
appropriate ingredient to add to high glycemic meal to help
with the sugar load.
“Cars are more commonly seen during this recent
visit. Bikes, buses and trains are still used by most people,
but with more cars in use, exercise studios are ﬂourishing.
‘Curves’ and yoga studios are available to work off all those
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carbs!
“How do the modern Japanese eat traditional soyfoods?
A stroll down Nishiki Market in Kyoto I was surprised to
see a line a block long in front of a small tofu store front.
They had a ﬂourishing business selling tofu (really soymilk)
doughnuts. 10 small nuggets of cloud like goodness hot from
the fryer!
“A great purchase was a bar of soap made from soy
isolates in the form of a block of tofu in a wicker basket.
“I asked my friends how they served soyfoods to their
families. Here is what they said they said:
“Packaged dried okara to extend ground meat
“Fresh yuba in miso soup or salad
“Minced Natto mixed with rice for feeding baby
“Natto tempura
“Natto scrambled with egg
“’Zunda’: powdered edamame with sugar
“Mixing natto with ﬂour and baking soda to make natto
crackers
“Kinako cookies
“Kinako mixed with milk, hot or cold
“Kinako with mochi
“Kinako mixed with yogurt
“Fried tofu in sushi
“Soymilk soft serve
“And then there is my new way to enjoy natto–with
champagne during a long ﬂight
“As the population of Japan ages and the necessity of
maintaining an active lifestyle is still important to living in a
fast paced society, soyfoods continue to be a vital part of the
modern Japanese diet, lifestyle and tastes.”
Photos show: (a) Linda Barber Pike standing, holding
prepackaged tofu at corner market in Nishinomiya, Japan.
(b) 2 pack servings of natto, complete with soy sauce and
mustard garnish in handy styrofoam packs. Perfect for
grab and go! Fresco Supermarket, Kyoto, Japan. (c) Fresh
yuba that will keep for days. Popular way to eat fresh yuba
is on top of romaine lettuce with salad dressing. Fresco
Supermarket, Kyoto, Japan. (c) No need to travel hours to eat
special miso either. Fresco Supermarket, Kyoto, Japan. (d)
Natto, orange and purple sign, Kyoto. (e) No smell natto. (f)
Linda holding two cones of soymilk soft serve with matcha
ﬂavor! Nishiki Market. (g) And then there is my new way
to enjoy natto–with champagne during a long ﬂight. Japan
Airlines, Tokyo to Chicago. (h) okara ﬂour–a good source
of dietary ﬁber. Used like panko as a breading. (i) Snack
crackers made from dried natto. Address: 10868 North
Cornell St., Indianapolis, Indiana 46280.
5540. AGP News (Omaha, Nebraska). 2017. AGP Sergeant
Bluff: soy biodiesel expansion. No. 2. p. 3.
• Summary: “AGP is on schedule for completion of the
soy biodiesel expansion project at Sergeant Bluff, Iowa,
this summer. The ground view photo at right shows new

processing equipment (reactors, acidulators, and methanol
distillation column). The aerial photo below shows a wider
view of the expanded biodiesel facility. The areas that
are visible through the steel will be enclosed during the
ﬁnal stages of the expansion project. AGP is doubling the
production capacity at this facility from 30 million gallons to
60 million.”
5541. National Biodiesel Board. 2017. History of biodiesel–
NBB (Web article). http://nbb.org/about-us/history-ofbiodiesel-nbb 1 p. Printed Sept. 21.
• Summary: National Biodiesel Board is a nonproﬁt trade
association dedicated to coordinating the biodiesel industry
and educating the public about the fuel. State soybean
commodity groups, who funded several biodiesel research
and development programs with checkoff dollars, founded
the National Soy Diesel Development Board in 1992. The
board changed its name to the National Biodiesel Board in
1994 to reﬂect the preferred name for the fuel, since it can
be made from any fat or vegetable oil. NBB membership is
comprised of state, national, and international feedstock and
processor organizations; biodiesel suppliers; fuel marketers
and distributors; and technology providers.
“Membership of the National Biodiesel Board has
grown signiﬁcantly over the last several years. Starting
with seven members in 1992, NBB now counts over 300
companies as members. These companies vary from Fortune
100 companies to small, family-owned biodiesel production
companies. This diverse membership base has provided a
strong base for the industry to solicit and gain the support of
Congress. With member companies representing nearly all
50 states, biodiesel is deﬁnitely a national commodity.
“Timeline:
“1990–The University of Missouri and the Missouri
Soybean Merchandising Council fund a study to demonstrate
the use of soy-based mono-alkyl esters as a diesel fuel
replacement.
“1992–The National SoyDiesel Development Board was
founded by Qualiﬁed State Soybean Boards from Missouri,
Iowa, Illinois, and South Dakota to coordinate state and
national development efforts.
“1993–Dozens of biodiesel demonstrations begin,
including Lambert International Airport (St. Louis), New
Jersey Highway Dept., and US Postal Service.
“1994–Recognizing value of diversity, the Board
of Directors vote to change the name from the National
SoyDiesel Development Board to the National Biodiesel
Board.
“1996–Two major biodiesel fuel suppliers registered
with EPA.
“1998–President Clinton signs Executive Order
13101, giving preference to bio-based products for federal
government use. Congress approves biodiesel use for
compliance with the Energy Policy Act of 1992 (EPACT).
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“1999–President Clinton signs Executive Order 13134,
calling for the expanded use of bio-based fuels such as
biodiesel.
“The US biodiesel industry produces 500,000 gallons.
“2000–Biodiesel becomes the only alternative fuel to
successfully complete the EPA’s Tier I and Tier II Health
Effects Testing under the Clean Air Act.
“2001–The National Biodiesel Accreditation Program
(BQ-9000) is established as a cooperative and voluntary
program for the accreditation of producers and marketers of
biodiesel fuel.
“2001–The Defense Energy Support Center (DESC)
buys 1.5 million gallons of B20 for use at government sites
throughout the US, marking an increased commitment for
government use of biodiesel.
“2002–Groundbreaking biodiesel legislation becomes
law in Minnesota, requiring the inclusion of 2 percent soybased biodiesel (B2) into the majority of Minnesota’s diesel
pool.
“The Senate version of the Energy Bill includes the ﬁrstever proposed biodiesel tax incentive, giving the fuel a onecent exemption per percentage of biodiesel, up to 20 percent.
“2003–The National Biodiesel Board prepares for its
ﬁrst ever biodiesel conference and expo, set to take place in
Palm Springs, California in February 2004.
“2004–The biodiesel tax incentive is ﬁrst enacted as part
of HR 4250, the American Jobs Creation Act of 2004.
“2005–Minnesota’s landmark B2 standard is
implemented. President Bush signs legislation establishing a
tax incentive for biodiesel.
“2006–The National Biodiesel Board opens its
Washington, D.C. ofﬁce. The ofﬁce is committed to raising
awareness of biodiesel successes, while advancing positive
federal energy policy.
“2007–The National Biodiesel Board adopts a new
board structure to help ensure its ability to speak with one
voice. The structure streamlines and clariﬁes membership
categories, guarantees more biodiesel producer seats on the
Governing Board, and envisions proportion of producer
leaders over time.
“The National Biodiesel Board launches its Political
Action Committee. The National Biodiesel Foundation is
reestablished and becomes active in developing resources to
support the biodiesel industry.
“The US biodiesel industry produces 500 million gallons
of fuel.
“2008–President Bush signs legislation establishing the
renewable fuel standard (RFS2) providing a mandate of use
of biomass based diesel for obligated parties.
“The National Biodiesel Board opens its new ‘green’
headquarters ofﬁce in Jefferson City, Missouri. The
refurbished building offers motion-activated lighting, highrecycled content carpet, skylights, low VOC paint, and solar
powered security lighting in the parking lot.

“ASTM passes new speciﬁcation, one that allows
for diesel to contain up to B5, and another that sets a new
speciﬁcation for blends of B6–B20.
“The state of Washington begins its B2 state-wide
standard.
“2009–Pennsylvania biodiesel requirement triggers 2
percent biodiesel in all diesel fuel, to begin January 1, 2010.
Oregon B2 standard begins, with an increase to B5 in 2011.
“2010–The RFS2 program ofﬁcially goes into effect.
The RFS program sets annual mandates for renewable
transportation fuels. New York City passes a 2 percent
Bioheat mandate. The bill creates a 2 percent biodiesel
standard in the city’s heating oil beginning in 2012.
“2011–The National Biodiesel Board launches the
Advanced Biofuel Initiative. US biodiesel is the only
commercial-scale advanced biofuel in America, as deﬁned by
the EPA.
“More than 60 percent of US manufacturers now support
B20 or higher blends in at least some of their equipment.
“The US biodiesel industry breaks the 1 billion gallons
produced mark.
“2012–The National Biodiesel Board celebrates its 20th
year.
“2013–The biodiesel industry set a new production
record with nearly 1.8 billion gallons of Advanced Biofuel,
exceeding RFS volume requirements for the third year in a
row.”
5542. A brief history of candles (Website printout). 2017.
http://www.zionsvillecandlecompany.com/soycandlehistory.
html. 1 p. Retrieved Sept. 26.
• Summary: “No one can say for certain when the ﬁrst
candle was invented. It is known that ancient Egyptians used
torches that were similar to a candle (without the wick.)
Rather, it is the Romans who are credited with lighting the
night with wicked candles.
“It was not until the middle ages that beeswax candles
were ﬁrst introduced, which were a welcomed alternative to
the rancid-smelling candles made by the Romans. The only
problem? The beeswax candles were expensive to produce,
thus leaving the populace seeking yet a cheaper effective
alternative.
“Fast forward to the industrial revolution.
“In 1834, Joseph Morgan introduced an automated
piece of equipment that created pillar candles. The machine
‘ejected’ the candles as they solidiﬁed.
“In the 1850`s, parafﬁn wax was invented. A byproduct from petroleum, parafﬁn wax, combined with mass
production, ﬁnally made candles affordable and cleaner
burning.
“With the invention of the light bulb, the demand
for candles decreased (as a utility product,) however, a
resurgence in its popularity has gained strength throughout the 20th century, as the candle has become a symbol of
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celebration and for creating moods, as well as for adding
fragrance to the home.
“The Soy Wax Candle.
“Soy wax is a fairly new type of candle wax. It was
invented in 1991 by Michael Richards, who was looking
for a cheaper alternative to beeswax. There was demand
for natural wax products, but bees wax was an incredibly
expensive alternative. By 1996, as he experimented with
different types of vegetable waxes, he ﬁnally discovered a
method of using soy beans to produce an affordable, natural
wax product.
“The Body Shop was the ﬁrst national chain store to
offer soy candles for sale.
“Several studies have been conducted on the beneﬁts of
soy wax, and The Indiana Soybean Board patented a special
soy wax product, Harvest Lights, in 1998. Cargill purchased
Michael’s patent in 2001 and now controls production of soy
wax used by various soy candle producers.”
“Did you know that soy candles have a memory?
“This is very important to know. When you light our
candle for the ﬁrst time it remembers how far across the
surface it melted. For best results and longest enjoyment
of your candle let your candle surface completely liquefy
before extinguishing it. This will result in a longer lasting
candle without the occurrence of tunneling down the center.
Remember, keep your wicks trimmed to ¼ inch.”
5543. Richards, Michael. 2017. Update on life and work
(Interview). SoyaScan Notes. Oct. 2. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Michael is living in Cedar Rapids, Iowa.
Everything is going very well. His main focus in life is his
children and grandchildren. He continues to receive his
patent royalties through Cargill; they sold the NatureWax
business off to a startup named Elevance Renewable
Sciences, and for 7 years Michael’s checks came from
Elevance. Then two years ago, Cargill brought the brand
back from Elevance. The amount of the checks has continues
to grow. “It doesn’t create what people refer to as ‘wealth’
but it’s deﬁnite ﬁnancial independence.” Although Cargill
tried to gradually phase out Michael’s original formula, the
small customers kept bringing Cargill back to Michael’s
original formula. “If it were not for customers loyal to
our original product, Cargill and/or Elevance would have
accomplished their deed.”
Village Chandlers grew to the point that Michael was
working with up to about 300 small candle producers. As the
industry consolidated, about 90% of them did not survive,
however that is how the business really developed and grew
over the ﬁrst ten years. Now some very large producers use
Michael’s original formula, and they have made it more
difﬁcult for some of the small producers to keep competing.
Michael estimates that about 80% of the volume of wax
shipped out from Cargill goes to an international chain of

stores named Bath and Body Works; they have about 2,000
retail stores worldwide. The other 20% goes to other small
candle makers. For ten or so years, Michael sold his formula
wax to the Village Chandlers. Cargill would not ship directly
to them because Cargill’s minimum shipment was one pallet.
The Wexner Group (now L Brands) got involved by creating
a new brand and company named Bath and Body Works
LLC, founded in 1990. and for 3-4 years time tried to imitate
The Body Shop but, after a fairly major lawsuit, was forced
to signiﬁcantly reduce the amount of imitation.
Wikipedia says: “In 1997, it was the largest bath shop
chain in the United States. It specializes in shower gels,
lotions, fragrance mists, perfumes, candles, and home
fragrances.”
Michael, as a entrepreneur, has purchased a cluster
of properties on the outskirts of Cedar Rapids, which he
is developing into a cafe and music venue named The
Bohemian. During the 2008 ﬂood, ten square miles of Cedar
Rapids was under water; he was able to buy these properties
as distressed properties after they had been under water.
Address: Founder and owner, Candleworks, Inc., 1029 Third
St. S.E., Cedar Rapids, Iowa 52401. Phone: 319-363-1774.
5544. National Biodiesel Board. 2017. Biodiesel production
statistics (Website printout–part). http://biodiesel.org/
production/production-statistics. Retrieved Oct. 6.
• Summary: The biodiesel industry has steadily grown over
the past decade, with commercial production facilities from
coast to coast. The industry reached a key milestone in 2011
when it crossed the one billion gallon production mark for
the ﬁrst time. By 2015 the biodiesel and renewable diesel
market had doubled to more than two billion gallons. In 2016
the market was a record high 2.8 billion gallons, according
to EPA ﬁgures. The industry’s total production continues to
signiﬁcantly exceeded the biodiesel requirement under the
Federal Renewable Fuel Standard and has been enough to ﬁll
the majority of the Advanced Biofuel requirement.
“The total Biomass-Based Diesel volume is primarily
biodiesel but also includes renewable diesel, a similar diesel
alternative made with the same feedstocks but using a
different technology.
“According to a recent study, the industry supported
about 64,000 jobs nationwide. Biodiesel reduces greenhouse
gas emissions by 57 percent to 86 percent, according to the
EPA. Both of the last two years the industry has produced
more than two billion gallons, and has exceeded the
minimum requirements under the RFS” [Renewable Fuel
Standard]. Address: P.O. Box 104898 (605 Clark Avenue),
Jefferson City, Missouri 65110-4898.
5545. Gerhard H. Knothe (Gary): Bibliography of his
publications (Website printout–part). 2017. https://www.ars.
usda.gov/people-locations/person?person-id=3073 Retrieved
Oct. 15.
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• Summary: This impressive list of publications focuses
on “Value-added Bio-oil Products and Processes,” bio-oils
research and chemistry. Among these are some excellent
publications on the history of biodiesel. Address: NCAUR,
USDA / ARS, Peoria, Illinois 61604-3999.
5546. Little, Kaleb. 2017. Advanced diesel and soy biodiesel
(Interview). SoyaScan Notes. Oct. 16. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: “Advanced biofuel” is a term that originated
in about 2002 as part of the renewable fuel standard’ it
is a category within the EPA program that all biodiesel
qualiﬁes for. That is based on it having 50% better life cycle
emissions than petroleum diesel. There is no such thing as
“advanced biodiesel.” All biodiesel is an advanced biofuel
because it meets ASTM Standard D6751 for Biodiesel.
ASTM is the American Society for Testing and Materials. An
advanced biofuel, under EPA’s renewable fuel standard, must
reduce greenhouse-gas emissions 50% more than petroleum.
There are two stand-alone companies that make
renewable diesel by the hydro-treated process: (1)
Renewable Energy Group, Inc. (which is also a big biodiesel
maker) and (2) Diamond Green Diesel. Both are located
in Louisiana, neither makes petroleum diesel, and both are
members of the National Biodiesel Board. Their feedstocks
are generally animal fats and recycled cooking oil–the
least expensive feedstock available. The ﬁrst commercial
renewable diesel was made in about 2010 or 2011 (see
graph).

The end price of renewable diesel has to be about the
same as petroleum diesel–otherwise nobody will buy or use
it. This is because of the way the market dynamics work for
diesel fuel. You would think that since it is such a cleaner
fuel than petroleum diesel, it would sell at a premium price.
Unfortunately the petroleum markets just don’t work that
way. Renewable diesel can be mixed at the pump in much
the same way that biodiesel and petroleum diesel are mixed
at the pump to make a B5 or a B20 blend (the latter being
20% biodiesel and 80% petrodiesel).
AGP does not make renewable diesel. They start by
crushing soybeans which leads to soybean meal (the more
valuable product per bushel) and soybean oil (the surplus
by-product). So AGP built a biodiesel plant right next to
their soybean crushing plant to be as efﬁcient as possible and
the upgrade their soybean oil into a value-added product.
Likewise, none of the biodiesel manufacturers who start with
virgin vegetable oil (such as soy oil) as their feedstock, make
renewable diesel.
New York City, for example, is always looking for
ways to meet clean air standards and save fuel costs. But
there is no reason for the city to chose renewable diesel over
biodiesel or vice versa. New York now uses B20 biodiesel
ﬂeet-wide, in part because it is more readily available. There
are more than 100 facilities across the country that now make
biodiesel.
The companies that make renewable diesel have a
different group of customers locked in. California is a big
market for both biodiesel and renewable diesel. Part of that
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demand comes from the low-carbon fuel standard and both
fuels generate a good amount of credit for that program,
which is set up so the low “carbon intensity” fuels generate
more credits. Low carbon intensity refers to low life-cycle
emissions–based on at least 7 years of data. They could
decide to use both biodiesel and renewable diesel (for diesel
engines) and corn ethanol for cars and other nondiesel
engines. All the different advanced biofuels of different types
and from different manufacturers compete against each other
in the marketplace.
How about a soybean farmer? Would a farmer always
choose biodiesel since it is made from the soybeans he
grows? Not necessarily. It is mostly a question of availability
and price, since the recycled cooking oil was probably made
from soybean oil and the animal fat was probably made from
animals who ate soybean meal. Actually, the way the ASTM
standards are set up, the farmer will not necessarily know
what advanced biofuel he is buying is made from.
Does biodiesel increase the cost of running and
maintaining a ﬂeet of vehicles? Many years of data
from many sources that use biodiesel show that from a
ﬂeet maintenance standpoint, using biodiesel actually
saves money–when all costs (maintenance, fuel, etc.) are
considered. Advantages include higher lubricity, higher
cetane, cleaner and better burning fuel, reduced emissions,
less soot. Disadvantages are needing to change fuel ﬁlters
more often and slightly higher initial fuel cost. If a ﬂeet
manager can save money from a ﬂeet maintenance point
of view, why doesn’t every ﬂeet manager use biodiesel?
The biggest reason is resistance to change. So NBB at
manufacturers need more salespeople sitting down with ﬂeet
managers and explaining to them that they can have it all
with biodiesel–cleaner air at lower cost.
One of the really cool programs NBB has been able to
do (on and off) during the past 10 year is “ecomechanics
training.” Targeting the new folks at the tech schools and
community colleges who are learning how to be a diesel
technician. NBB established a proactive training program.
The students learn all about biodiesel, and put this training
on their personal resumé, and then use this to help them get a
job.
From the NBB website: “How is biodiesel made?
Biodiesel is made through a chemical process called
transesteriﬁcation whereby the glycerin is separated from the
fat or vegetable oil. The process leaves behind two products–
methyl esters (the chemical name for biodiesel) and glycerin
(a valuable byproduct usually sold to be used in soaps and
other products).”
“What makes biodiesel America’s Advanced biofuel?
Biodiesel is the ﬁrst fuel commercially produced nationwide
that meets the U.S. EPA’s deﬁnition of an Advanced
Biofuel... Both advanced biofuel and biomass-based diesel
must meet a life-cycle Green House Gas (GHG) emissionreduction threshold of 50 percent, and must be manufactured

from feedstock meeting the deﬁnition of renewable biomass.
A fuel’s life-cycle GHG emissions are deﬁned as the
aggregate emissions attributed to all components of fuel
production and use, including feedstock production and
distribution, fuel production, delivery, use and signiﬁcant
indirect emissions from land use change. The full life-cycle
emissions level of a particular fuel is measured against a
baseline fossil fuel in order to determine its GHG emissions
reduction threshold.
Note: Kaleb has been on the staff of the National
Biodiesel Board (NBB) for about 7 years, in
communications. So he knows the answers to questions.
He thinks that biodiesel deﬁnitely has a bright future in the
USA. Address: Senior Communications Manager, National
Biodiesel Board, 605 Clark Ave., Jefferson City, Missouri
65101. Phone: (573) 635-3893.
5547. Little, Kaleb. 2017. Re: State biodiesel associations
and advanced diesel (Interview). Letter (e-mail) to William
Shurtleff at Soyinfo Center, Oct. 16.
• Summary: Q1. “Which state had the ﬁrst state biodiesel
board and when did it start?
“I was unable to locate this information on their
respective websites, so I’m unsure.
“Q2. How many states now have state biodiesel boards?
“The Iowa Biodiesel Board, Minnesota Biofuels
Association, and California Biodiesel Alliance are the most
active state associations who work on biodiesel issues.
Although none are formally afﬁliates of the National
Biodiesel Board. (However, we do work closely with and in
coordination with all three.)
http://www.iowabiodiesel.org/en/about_us/
https://www.mnbiofuels.org/
http://www.californiabiodieselalliance.org/
Q3. When did Renewable Energy Group start? REG
began in 1996 with a single biodiesel plant and they have
expanded from there, purchasing and building additional
biodiesel production facilities. They acquired their ﬁrst
Renewable Diesel facility in 2014. (Details on their company
history page here:
http://www.regi.com/about-reg/history) Note, the
renewable diesel facility they operate was constructed by
another company and stopped manufacturing before REG
purchased it.
“Acquired 75 mmgy Dynamic Fuels renewable diesel
facility in Geismar, Louisiana–creating REG Geismar, LLC.
Q4. “When did Diamond Green Diesel start?
“I believe based on some of our internal membership
information they began operating in 2013. Their “about us”
section on their website doesn’t state that speciﬁcally:
https://www.diamondgreendiesel.com/
“5. Why do you think they are both located in
Louisiana?
“The Diamond Green Diesel facility is a joint venture
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between Valero and Darling Ingredients. The renewable
diesel facility that REG now operates was previously a joint
venture between Tyson and Syntroleum. Since both were part
petroleum industry owned at their construction, they were
located along with other petroleum reﬁning assets. Thus,
located in Louisiana.” Address: Senior Communications
Manager, National Biodiesel Board, 605 Clark Ave.,
Jefferson City, Missouri 65101. Phone: (573) 635-3893.
5548. Moser, Bryan. 2017. Re: Advanced diesel and soy
biodiesel. Letter (e-mail) to William Shurtleff at Soyinfo
Center, Oct. 16.–in reply to questions.
• Summary: “1. Renewable diesel has better oxidative
stability than biodiesel due to its absence of double
bonds. Renewable diesel also has better low temperature
performance than biodiesel mostly because isomerization
is normally included as a processing step in the production
of renewable diesel. Lastly, renewable diesel has better
hydrolytic stability than biodiesel because renewable diesel
does not have hydrolytically susceptible ester groups.
Conversely, biodiesel has better lubricity than renewable
diesel due to the presence of heteroatoms (oxygen). Biodiesel
also has higher ﬂash point.
“2. Attached is a review article written by Gary Knothe
discussing the differences between renewable diesel and
biodiesel. The section ‘Historical perspectives’ on pages 365366 discusses the history of renewable diesel and biodiesel
and provides references. In addition, some of the issues
discussed in #1 are covered in this review article.
Note: The article is titled “Biodiesel and renewable
diesel: A comparison,” published 2010 in Progress in Energy
and Combustion Science 36:364-73.
3. Yes, renewable diesel production tends to be more
centralized than that of biodiesel due to the economics of
scale and large capital costs required for renewable diesel
production. It is also possible to hydrotreat vegetable oils as
mixtures with heavy vacuum oils at standard hydrotreating
conditions. See: http://www.sciencedirect.com/science/
article/pii/S0926860X07004139. Conversely, biodiesel
production tends to be more widely distributed and in
somewhat close proximity to feedstock.
“I hope this is beneﬁcial,...” Address: NCAUR, ARS,
USDA, 1815 N. University St., Peoria, Illinois 61604.
5549. Long, Karen. 2017. Re: Iowa Biodiesel Board:
Founding and objectives. Letter (e-mail) to William Shurtleff
at Soyinfo Center, Oct. 17.
• Summary: Note: Across the top of the Iowa Biodiesel
Board website is written in bold blue letters: “Promoting the
Commercial Success of Biodiesel in Iowa.”
On the “About Us” page, the ﬁrst paragraph is “Purpose:
The Iowa Biodiesel Board (IBB) represents the biodiesel
industry in Iowa, from production through distribution to end
users. The IBB promotes the commercial success of biodiesel

in Iowa.”
“The Iowa Biodiesel Board was founded in 2007 and
conducts these three main activities:
“1. Policy / Legislative / Advocacy–Increase the
understanding of critical issues for the Iowa biodiesel
industry by policymakers and regulators.
“2. Proactively communicate the advantages and
beneﬁts of biodiesel to Iowans.
“3. Increase awareness of the Iowa Biodiesel Board by
Iowa’s opinion leaders.
“As far as the ﬁrst State biodiesel organization, we are
assuming it was the Minnesota Biodiesel Council, which was
established in 2000.” Address: Iowa Biodiesel Board, 1255
SW Prairie Trail Pkwy., Ankeny, Iowa 50023.
5550. Youngberg, Michael. 2017. Founding and activities
of the Minnesota Biodiesel Council (Interview). SoyaScan
Notes. Oct. 17.
• Summary: “The Minnesota Biodiesel Council was
ofﬁcially founded in Nov. 2000. Michael thinks that this
was the ﬁrst State biodiesel organization in the USA. The
original impetus for the MBC was a fundraising entity
for our legislative effort on B2. The Minnesota Soybean
Growers Association was the entity that really did a lot of the
lobbying; we needed additional lobbying dollars. So MBC
was formed to take money that people couldn’t give to an
association but could give to an entity such as the MBC.
“The money did not come from makers of biodiesel in
Minnesota because there were none! Now we have three
biodiesel plants in our state that make about 74 million
gallons a year–not nearly as large as Iowa, Texas, and maybe
one other. We’re probably No. 4 nationwide in terms of state
biodiesel production. The B2 legislation became law in 2002,
and there was a clause in the legislation that said that, at that
time, in order to fulﬁll a 2% requirement for all the diesel
fuel in Minnesota (with a few exceptions such as railroads),
we needed about 16 million gallons of pure B100 biodiesel,
and half of it had to be produced in the state of Minnesota.
A small biodiesel plant making about 3 million gallons per
year came on line ﬁrst. There weren’t any incentives for
plants to start other than the B2 mandate... Then two larger
biodiesel plants of 30 million gallons each started; they were
pretty much in competition with each other to become the
company that would actually trigger the mandate. Not until
late 2004 did a plant in Brewster, Minnesota actually certify
with the state of Minnesota that they had achieved their
operating capacity that triggered the mandate (270 days later)
to implement the 2% in Sept. 29. 2005.
There is an important difference between a mandate
and an incentive. Iowa has an incentive whereas Minnesota
has a mandate. The original B2 legislation was basically
a bipartisan effort and that has continued right up to the
present. Rural legislators were in the majority which was
helpful. We have had some anti-mandate Republicans,
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probably more from the metro than the rural areas. Breaking
into a marketplace that has been dominated by petroleum
for more than 100 years gets to be a little tough. Productwise, biodiesel certainly is comparable to diesel fuel, but
the petroleum ﬁghts back whenever they see a threat to
their market share. Petroleum, of course has huge drilling
subsidies, and others.
Michael agrees with the statement that it costs less,
all things considered, to maintain a ﬂeet for a year using
biodiesel than using straight petroleum. Michael also agrees
that the main reason that ﬂeet managers do not use biodiesel
is simply old-fashioned resistance to change.
One of the major programs they have in Minnesota
is approaching metro-transit ﬂeets and explaining to them
the many beneﬁts of biodiesel. The biggest ﬂeet is in the
Twin Cities of Minneapolis and St. Paul. They have run
B20 biodiesel for the last 3 summers, all summer long, then
they drop back to a 5% blend in the winter in part because
biodiesel gelling problems.
In 2008 B20 legislation was initiated for statewide use,
but in gradual steps. Look at Minnesota statute No. 239.77.
The ﬁrst increase was to B5, then in subsequent years the
state moved to B-10 during the summer, then to B20 during
the summer.
Now Minnesota is on track to implement B20 next May.
Renewable diesel is not part of the law in Minnesota. But it
is in North Dakota. Address: Executive Director, Minnesota
Biodiesel Council, 151 Saint Andrews Court, Suite 710,
Mankato, Minnesota 56001.
5551. Shurtleff, William; Aoyagi, Akiko. comps. 2017.
History of biodiesel–with emphasis on soy biodiesel (19002017). Lafayette, California: Soyinfo Center. 311 p. Subject/
geographical index. Printed 18 Oct. 2017. 28 cm. [909 ref]
• Summary: This book has been compiled, one record at a
time over a period of 35 years, in an attempt to document
the life and work of this very important and interesting
subject. It is also the single most current and useful source of
information on this subject.
Contents: Search engine keywords. Dedication and
acknowledgments. Introduction: Brief chronology / timeline
of Biodiesel. About this book. Abbreviations used in this
book. How to make best use of this digital book–Three keys.
Contains 41 photographs and illustrations. Address: Soyinfo
Center, P.O. Box 234, Lafayette, California 94549.
5552. United Soybean Board. 2017. Eco-conscious
consumers warm up to Heatlok® soy foam insulation
(Website printout–part). http://soynewuses.org/case-study/
eco-conscious-consumers-warm-up-to-heatlok-soy-foaminsulation/ Retrieved Oct. 26.
• Summary: “’Our industry has always focused on energy
conservation,’ Grant Ostvig, Demilec director of technical
service and commercial development, says. ‘Heatlok spray

foam insulation tightly seals a building envelope to improve
the energy efﬁciency of the structure. When you lower the
amount of energy used to heat and cool a building, you lower
the amount of fossil fuel needed to produce that energy,’
he says. ‘This ultimately reduces the building’s carbon
footprint.’
“However environmentally conscious consumers are
discovering even more beneﬁts of Heatlok spray foam
insulation.
“Developed with United Soybean Board research
support, the Heatlok product line combines recycled
plastic bottles and soy polyols to create closed cell,
high-performing, high-yield foams with up to 22 percent
renewable and recycled content. These features allow
architects who choose Heatlok to qualify for up to 10
Leadership in Energy and Environmental Design (LEED)
certiﬁcation points.
“In addition to boosting eco-friendly product attributes,
soy polyols in Heatlok formulations improve product
performance.
“In ASTM-E-84 testing–the standard independent
test method for surface burning characteristics of building
materials–Heatlok XT scored a zero in ﬁre resistance and
ﬂame spread.
“’We’re constantly developing and testing spray foam
products that meet current standards and even anticipate new
regulations,’ Ostvig says.
“Soy-based spray foam innovation and savings extend
all the way to application processes.
“This year, Demilec introduced Heatlok HFO High Lift,
the newest version of the company’s best-selling Heatlok
XT, which is designed with Solstice® Liquid Blowing
Agent. Solstice complies with Montreal Protocol and has
a Global Warming Potential (GWP) of one, which is 99.9
percent less than traditional blowing agents. Heatlok HFO
High Lift signiﬁcantly increases spray ability by allowing
up to 6.5 inches of foam to be applied in one pass to achieve
an R value of 7.5 per inch. A winter version of Heatlok XT
can even be sprayed at temperatures as low as 10 degrees
Fahrenheit, which is the lowest in the spray foam industry.”
5553. United Soybean Board. 2017. Soy helps foam
products corporation go green (Website printout–part).
http://soynewuses.org/case-study/soy-helps-foam-productscorporation-go-green/ Retrieved Oct. 26.
• Summary: “Foam Products Corporation (FPC), one of the
world’s largest producers of acoustical underlayments for
the ﬂooring industry, has been developing environmentally
friendly, sustainable, ‘green’ products for years.
“In the commercial building market, the use of
sustainable products helps contractors earn Leadership in
Energy and Environmental Design (LEED) certiﬁcation
points for best-in-class building practices.
“’Being green is very important to our customers,’ says
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Perry Muse, vice president of manufacturing and general
manager of FPC. ‘It’s made a difference in cases where if
we’re competing against a product that does not have a green
story, we almost always win out,’ he says.
“Working with renewable energy and recycled materials,
and substituting biobased ingredients such as soy, helps make
FPC more sustainable. Sustainability is one of the reasons
the company has been using soy ingredients in their products
since 2011.
“’We wanted to be part of the green movement,’ says
Muse. ‘And one way we did that was by replacing some of
our petroleum-based polyols with soy-based polyols.’
“Soy is a good alternative to petroleum-based
chemicals for Muse’s team, and he sees beneﬁts beyond just
environmental. They also have experienced cost reductions
and are pleased with its performance during production.
“When FPC ﬁrst adopted soy polyols ﬁve years ago, the
company worked with its supplier to make the transition as
smooth as possible. Lab work and technical support from its
supplier made the transition relatively simple.
“Now FPC is so pleased with the performance of soybased polyols that the company is working to incorporate soy
into other products as well.
“’Because of the experience we’ve had so far, we’re
actively trying to grow the use of our soy-based products
and help us get into different markets,’ Muse adds. ‘We’re
very happy with what we’ve been able to do with our soy
products and what we see the future looking like.’”
5554. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota). 2017. Board spotlight:
Q&A with board member, Ron Obermoller. 26(4):3. Oct/
Dec.
• Summary: “AIN: Which commodity group do you
represent? RO: I represent the Minnesota Soybean Council.”
AIN: With your background, which of AURI’s focus
areas offers the greatest opportunities for soybeans? RO:
It really depends–They are all great opportunities. In Food
there are advances being made on several fronts for soybeans
from gene splicing to change the amino acid mix to better
quality oils, to processing to make the meal more digestible
and desirable. Coproducts are very important to soybeans
because twenty percent of the bean after processing is a
coproduct. It all increases the value of a commodity grown in
Minnesota, which in turn improves Minnesota both rural and
metro. Biobased might have the most potential of all, but it is
going to take time both for the technology and markets to be
developed to reach some of its potential. There is no better
place to develop a center of excellence than in Minnesota.
Renewable Energy: Is a growth area by improving the
product and the public acceptance, but it will be a very
competitive world competing with the new technology
developing in the oil ﬁelds.
“That being said, I like coproducts in the near term for

opportunities with biobased and food for the long term.”
“AIN: What direction do you see value-add agriculture
going over the next three years? RO: I see value-added
agriculture becoming more specialized. In soy, for example,
a protein proﬁle for a speciﬁc market, for aquaculture, starter
diets for baby pigs or newly hatched pullets.”
“AIN: What are your goals in leading the AURI Board
of Directors? RO: My goals are to keep the board engaged.
I hope for an active board, not a board of yes men/women.
The board’s job is to set direction for the organization. To
accomplish this we need a knowledge base to work from, I
hope to accomplish this by engaging the board with the staff
and education on topics needed for future decisions.
“AIN: What do you see as the AURI Board of Directors’
greatest strength as a group? RO: As a group, it is our love
of Minnesota agriculture. A close second is our diversity of
thought.”
5555. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota). 2017. AURI’s focus
areas quiz. 26(4):11. Oct/Dec.
• Summary: “Food products: Q: What is the number one
consumed red meat in the world? Ans: Goat.
“Rewable energy: Q: What fuel can be produced by
fermenting sugar cane, sawdust, corn, or wood chips: Ans:
Alcohol.
“Coproducts: Q: One acre of soybeans can produce how
many crayons? Ans: 82,368.
“Biobased products: Q: What percent of America’s daily
newspapers use soy ink? Ans: 90%.”
Note: This ﬁne, innovative publication is also printed
with soy ink.
5556. AGP News (Omaha, Nebraska). 2017. AGP board
tours Sgt. Bluff facility. No. 3. p. 4. Fall.
• Summary: See next page. An aerial view of the AGP
integrated soybean processing facility at Sergeant Bluff,
Iowa, shows the crushing plant, the oil reﬁnery, and the
biodiesel plant.
5557. Diesel Technology Forum. 2017. Renewable Diesel
Fuels (Website printout part). http://www.dieselforum.org/
ﬁles/dmﬁle/RenewableFuelsFactSheet_01.30.13.pdf. [Kor]
• Summary: Contents: What are renewable fuels? Chart
of Renewable fuels creation process, leading to renewable
diesel (by hydrotreating) or biodiesel (by transesteriﬁcation).
1. Biodiesel. 2. Renewable diesel. Graph of biodiesel
and air quality. What are the beneﬁts of biodiesel and
renewable diesel fuel. Are there special considerations in
using biodiesel and renewable diesel fuels in diesel vehicles?
What additional beneﬁts do next generation diesel
fuels offer? How do renewable diesel fuels contribute
to reductions in greenhouse gases and environmental
improvements.
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“With time and continued technological advances,
biodiesel and renewable diesel fuels will be able to displace a
growing amount of our current petroleum diesel usage.”
A graph, courtesy of the National Biodiesel Board,
shows U.S. production of biodiesel and renewable diesel (in
millions of gallons) from 2006 to 2016.
5558. Tripathi, M.K.; Srivastava,, Rahul. 2017. Processing
and utilization of soy food by-products. In: Anil Kumar Anal,
ed. Food Processing By-Products and Their Utilization.
Hoboken, New Jersey: John Wiley & Sons Ltd. See p. 23176?. Chap. 11. Series: IFST Advances in Food Science.
• Summary: Contents: “Introduction: Soybean: Global
Scenario and its Future, Post-Production Management of
Soyabean, Soybeans Product History. Nutrient Composition
Soyabean.
Soy Products and Human Diet: Nutritionally Balanced
Diets, Lipid Metabolism, Glucose Tolerance, Caloric
Reduction, Zinc Bioavailability, Iron Bioavailability,
Functionality of Soyabean in Various Food Products,
Fermented Products, Dairy Type Products, Cereal-Based
Products.
“Meat and Seafood Products.
“Beverages.
“Daily Intake.
“Soybean in Meals.
“Processing and Soyabean Composition: Proteins,
Soybean Processing and Trypsin Inhibitors, Soybean
Processing and Phytic Acid Composition, Soybean
Processing and Saponins Composition, Soybean Processing
and Isoﬂavones.
“Raw Soy and Soybean Inhibitors in Digestive Enzymes
of the Pancreas.
“Soybean Inhibitors and Inactivation of Digestive

Enzymes.
“Beneﬁcial Effects of Soy-Containing Diets:
Cholesterol-Lowering, Soybean Bowman Birk Inhibitor as
an Anticarcinogen, Soybean Lectins.
“Traditional Soy-Foods: Tofu, Soy Milk, Green
Vegetable Soybeans, Tempeh, Miso, Soy Sauce, Natto,
Okara, Soy Sprouts, Soybean Oil, Second-Generation SoyFoods, Soy Nuts, Meat Alternatives, Cheese Alternatives,
Soymilk Yogurt, Non-Dairy Frozen Desserts.
Source of Various Enzymes having Industrial
Signiﬁcance: Cellulases, Alpha- and Beta-Amylases,
Proteases, Phytases, Transglutaminases, Ureases,
Peroxidases, Alpha-Gatactosidases.
Major Soybean By-Products: Okara and its Uses,
Livestock Fodder, Organic Compost, Pet Food, Soysage,
Baked Goods, Okara Tempeh, Okara Party Mix, Soysage
Pate, Okara and Vegetable Saute, Okara Burgers, Okara
Onchom, Other Food Uses.
Tofu Whey and its Uses: Natural Organic Soap.
Livestock Fodder. Organic Fertilizer, Fuel Alcohol, Soymilk
Curds, Soybean Hulls or Seed Coats.
Applications of important soybean products: Okara as
Source of Dietary Fiber in Functional Food Development,
Okara as Source of Protein in Functional Food Development,
Production of Natural Cellulose Fibers from Soybean Straw,
Recovery of Phytosterols from Waste Residue of Soybean
Oil Deodorizer Distillate, Production of alpha-Gatactosidase
from Soybean Vinasse [has a viscosity comparable to
molasses], Production of Bio-Ethanol from Soybean
Molasses, Production of Citric Acid from Okara, Antioxidant
Extraction from Soybean By-Products. Address: 1. Agro
Produce Processing Div., ICAR-CIAE, Nabi Bagh, Bhopal,
MP, India 2. Maulana Azad National Institute of Technology,
Bhopal, MP, India.
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5559. Spots at front of book: History of industrial uses. 2017.
• Summary: Ford, Carver, Boyer, Percy Julian, buses,
powered by soy biodiesel.
5560. Spots at front of book: History of lecithin. 2017.
• Summary: (a) Granulated lecithin. (b) Commercial
lecithin looks somewhat like honey. (c) Three different
phases of phosphatidylcholine, phosphatidylethanolamine,
and lysophosphatidylcholine. (d) A soap bubble. (e) How to
read a lecithin label (Centrolex). (f) Xeroform body soap,
in a paper-wrapped bar, is on the market in 1896, made in
Vejle, Denmark. (g) A lecithin label from Hungary received
in 1990.
5561. SoyaScan Notes. 2017. The visionary work of Henry
Ford and his researchers with soybeans–then and now:
Played a leading role in the farm chemurgic movement and
industrial utilization of soybeans (Overview). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: By the mid-1920s huge farm surpluses were
threatening the livelihood of America’s farmers. A new
idea arose at this time for an innovative solution to the
problem using free-market forces and the rapidly advancing
new science of organic chemistry: Surplus farm crops
could be transformed into non-food, non-feed industrial
products–such as automobile parts. Two of the foremost
early proponents of this new idea (which later came to be
called Farm Chemurgy) were the highly respected chemist
Dr. William J. Hale (Chairman of the Division of Chemistry
and Chemical Technology, National Research Council) and
Wheeler McMillen, publisher of the popular magazine Farm
& Fireside.
In Jan. 1927 McMillen wrote an article titled “Wanted:
Machines to Eat up Our Crop Surplus,” which is widely
credited with having started what soon became the farm
chemurgic movement. He argued that American chemists
and industrialists should work together to ﬁnd new ways to
convert farm crops into industrial products. In early 1928
McMillen discussed his ideas on new industrial uses for farm
products, and new crops, with Henry Ford.
In 1928 Henry Ford decided to set up an experimental
agricultural chemical factory to determine what products
could be obtained from plants. He had a quarter-sized model
of his mammoth wood distillation plant at Iron Mountain,
Michigan constructed, and in late 1928 moved it to
Greenﬁeld Village in Dearborn, Michigan. Ford asked Robert
Boyer to supervise this new plant, which became known as
the Chemical Plant.
By 1931 Boyer and his young crew of 12-15 permanent
helpers were destructively distilling and analyzing a great
variety of vegetables and other crop plants. By August 1931
they had tested soybeans, and in December 1931 Henry Ford
told them to stop work on other crop plants and concentrate

on soybeans.
In March of 1930, in an interview with the New
York Times, Ford ﬁrst publicly expressed his interest in
and support for the new concept of farm chemurgy. “He
advocated full production of all crops by farmers and said
the scientist and chemist will take care of the surplus,
pointing out that new uses have been discovered for corn and
cotton.” He did not believe that politicians could bring relief
to farmers through government programs to reduce crop
production.
Following the stock market crash in Oct. 1929 and
the start of the Great Depression, the ﬁnancial problems
of America’s farmers grew steadily worse. This directly
effected the Ford Motor Co. since farmers were among the
best customers for his Ford cars and Fordson tractors. In
1931 Ford lost $31 million; during 1932-33 the company lost
an additional $88 million.
As the Depression deepened, Ford’s interest and active
involvement in the chemurgic movement grew. In March
1933 he was quoted in Ford News as saying: “I see the
time soon coming when the farmer will not only raise raw
materials for industry but will do the initial processing on
his farm. He will stand on both his feet–one foot on the soil
for his livelihood, and the other foot in industry for the cash
he needs. He will have a double security. Agriculture suffers
from a lack of market for its product, industry suffers from
a lack of employment for its surplus men. Bringing them
together heals the ailments of both. That is my conviction
and that is what I am working for.” Ford believed that
“industry and agriculture are natural partners” and that “If
we want the farmer to be our customer, we must ﬁnd a way
to be his customer.”
On May 7-8, 1935, at the joint invitation of Henry
Ford and Francis P. Garvan (president of the Chemical
Foundation in New York City) the ﬁrst chemurgic meeting
was held in Dearborn, Michigan, near the Ford Motor Co.
headquarters. Some 300 industrialists, scientists, and farmers
met to organize the National Farm Chemurgic Council. Ford
hosted this key initial event which launched the chemurgic
movement. The published proceedings of this conference
were the world’s earliest “Conference Proceedings” seen
in which soybeans were discussed. The next two annual
meetings of this prestigious group, in 1936 and 1937, were
also held in Dearborn, hosted by Henry Ford. In 1962
McMillen wrote: “The outstanding single thing Mr. Ford did
in behalf of chemurgy was to lend his name to the call for
the ﬁrst national conference on the subject and to ask that it
be held in Dearborn, Michigan. With his name as one of the
sponsors, the attendance was excellent and of high order.
This launched the Chemurgic Council quite effectively.”
Ford ended up using large amounts of soy oil in the enamel
paints on his cars and small amounts of soy protein in small
plastic parts in the cars.
The work of Ford and the farm chemurgic movement led
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to the establishment of the U.S. Regional Soybean Industrial
Products Laboratory (Urbana, Illinois) in the spring of 1936.
It led further in 1938 to the Congressional Agricultural
Adjustment Act, which called for the establishment of 4
federally-run regional research centers to develop new uses
and new markets for farm crops. Of these, the Northern
Regional Research Laboratory in Peoria, Illinois (which
opened in the summer of 1940), became one of America’s
leading centers of research on soybean utilization. In July
1942 work related to industrial uses of soya was moved from
Urbana to Peoria.
In about 1987 a rebirth of interest began in the USA in
research on industrial utilization of farm crops, including
soybeans–based on the early concept of chemurgy. Known
as the “new use” or “value added” movement, it has grown
steadily ever since, with conferences, new products, and
many scientiﬁc publications. Several states have established
special centers for research on new uses of soybeans–such
as the Center for Crops Utilization Research at Iowa State
University. The New Uses Council has been a leader of this
movement.
5562. SoyaScan Notes. 2017. The visionary work of Henry
Ford and his researchers with soybeans–then and now:
Pioneered solvent extraction of soybeans and the use of
hexane solvent (Overview). Compiled by William Shurtleff
of Soyinfo Center.
• Summary: By September 1934 Henry Ford’s researchers
had developed a relatively small and inexpensive,
continuous-process, counter-current, solvent extractor which
was displayed at the “Industrialized Barn” portion of the
massive Ford exhibit at the Chicago World’s Fair–where it
was viewed by millions. Ford hoped that American farmers
would build similar extractors in their own barns and use
them to process soybeans grown on their own farms as an
additional source of income during the non-farming months.
This was the ﬁrst solvent extractor ever built in America. It
used high-test aviation gasoline as a solvent. The extractor
was a piece of 12-inch diameter steel pipe, 30 feet in length,
set at an angle of 10 degrees to the horizontal. The ﬂaked
soybeans were moved against the current of solvent by use of
a screw conveyor.
In the summer of 1935 Ford spent $5 million to
construct a soybean mill with solvent extraction units in his
huge River Rouge automobile plant. Newsweek magazine
(April 1936) reported that in 1935 the soybean provided oil
for the enamel on 1 million Ford cars, 540,000 gallons of
the oil went into glycerine for shock absorbers, and 200,000
gallons were used to bind sand cores in the Ford foundries.
The soybean meal was reacted with formaldehyde to produce
a thermoplastic resin, which was used to make numerous
small automotive parts, such as gear-shift knobs, window
frames, distributor caps, horn buttons, etc. for Ford cars.
In 1937 and 1938, as part of his village industries

program, Ford installed and operated similar solvent
extraction plants at his mills in Saline and Milan, Michigan.
In 1950 in America the solvent extractor passed the
screw press to become the leading method of crushing
soybeans to obtain oil and meal. It remains so to this day,
worldwide, and hexane remains the leading solvent.
Ford was one of the pioneers in the use of hexane
as a solvent for extracting soybeans. In 1933 Ford began
experiments using hexane solvent for extraction of soybean
oil (Boyer, R. 1985. Reminiscences, p. 20-23). That year, at
the Ford Exposition of Progress in New York City, Ford had
a glass model of this extractor that used hexane solvent. In
March 1934, the Archer-Daniels-Midland Co. in Chicago
became the ﬁrst company in America to use hexane solvent
commercially in an extractor with soybeans. By April 1935
researchers at Ford’s Edison Institute were testing the use
of hexane as a solvent for extracting soybeans and by April
1936 Ford had switched to using hexane in his extractors at
the River Rouge plant.
5563. SoyaScan Notes. 2017. The visionary work of Henry
Ford and his researchers with soyfoods–then and now:
Pioneered soy protein isolates (Overview). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: Robert Boyer and Bob Smith did extensive,
pioneering work on developing soy protein isolates at the
Ford Motor Co. Both started research in 1938. Boyer used
his isolates to make industrial products, such as spun soy
protein ﬁbers and water-based paints. The soy ﬁbers were
produced in a pilot-plant with a capacity of 1,000 pounds
per day of soybean “wool” and soon a fabric containing
25% soybean wool and 75% sheep’s wool was used in
the sidewall upholstery of many Ford cars. Bob Smith
used his isolates to make a good-tasting soymilk, that was
served in Ford cafeterias and schools, and at the Henry
Ford Hospital, and was also used as the base for most of
the early commercial soy-based whipped toppings–starting
with Delsoy. In Nov. 1943 The Drackett Co. bought Ford’s
soybean ﬁber spinning operations; Boyer, Francis (Frank)
Calvert, and William Atkinson went to Drackett from Ford
as part of the deal. Drackett made and sold their ﬁbers,
Soybean Azlon, spun from soy protein isolates, from 2 Dec.
1943 to 1949. They were used mainly in felt hats by the
American Hat Corporation. Drackett also commercialized
other industrial soy proteins, such as Protein 110, 112, and
220, Ortho Protein, and plastic molding compounds. Boyer
left Drackett in 1949 when they shut down their Azlon ﬁber
spinning plant; he focused all his energy on developing food
uses of edible products made from spun soy isolates. In
mid-1957 ADM (Archer Daniels Midland Co.) purchased
Drackett’s soy protein business. Bob Boyer began to work
as a full-time consultant for Ralston Purina in the ﬁeld of
soy proteins starting in early 1960. Since 13 June 1959
Ralston Purina had been manufacturing industrial soy protein
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isolates (for use in paper coatings) at a plant in Louisville,
Kentucky, which they purchased from Procter & Gamble
in December 1958. In 1960, after starting consultation
with Boyer, Ralston Purina began its ﬁrst work with edible
soy proteins by establishing a research and pilot plant at
company headquarters in St. Louis, Missouri. In about
September 1962 Boyer was named technical director of
protein products sales in the soybean division of the Ralston
Purina Co.; he worked for Ralston until his retirement in
1971. Frank Calvert, Boyer’s coworker from the Ford Motor
Co. was hired in November 1962 to head up Ralston Purina’s
R&D work on food-grade isolated soy protein in St. Louis.
In 1965 Calvert was named director of soybean research,
and in 1967 director of research of the Protein Division. In
1969 Calvert was promoted to director of research, New
Venture Management, and ﬁnally in 1971 vice president
and research director, New Venture Management. During
these years, Calvert developed new soy protein isolation
processes, 70 percent soy protein concentrate products, and
modiﬁed soy protein coating compositions for industrial use.
Calvert is considered a visionary in soy protein research and
the accomplishments of his career were honored in 1973
when the Ralston Purina plant at Memphis, Tennessee, was
dedicated to him in recognition of his years of service and
dedication to protein technology.
In Oct. 1962 Ralston Purina began to introduce a line
of edible soy protein isolate products made at their plant
in Louisville: The ﬁrst three were Edi-Pro A and Edi-Pro
N (spray-dried isoelectric and neutral isolated soy proteins
respectively) and Textured Edi Pro (an edible spun soy
protein ﬁber). Supro 610 was launched in October 1966.
As sales of these products increased, Ralston Purina soon
found itself a leader in this new ﬁeld–along with the pioneer,
Central Soya, which had launched Promine in Oct. 1959.
Ralston Purina expanded food grade isolate capacity with
new facilities at Memphis, Tennessee, beginning production
on April 10, 1973; Pryor, Oklahoma, beginning production
on December 1, 1976. By late 1975 the company was
making about 75 million pounds per year of isolates from its
three plants, and was starting to advertise its isolates in a big
way, with full-page color ads. This expansion easily vaulted
Ralston Purina into the position of world leader in foodgrade isolated soy proteins by 1976. On 21 August 1979 the
company began producing soy protein isolates at its ﬁrst
plant located outside the Unites States, in Ieper, Belgium. On
1 July 1987 Ralston Purina established Protein Technologies
International (PTI) as a wholly owned subsidiary focused
on manufacturing soy protein and ﬁber products. In 1993
PTI was by far the world’s leading producer of soy protein
isolates, controlling about 60% of the U.S. market. PTI’s
sales of consumer soy protein products rose from $221.6
million in 1989 to a record $288.1 million in 1992.
5564. SoyaScan Notes. 2017. The visionary work of Henry

Ford and his researchers with soyfoods–then and now:
Pioneered textured soy ﬂour and TVP (Overview). Compiled
by William Shurtleff of Soyinfo Center.
• Summary: The world’s most popular textured soy protein
product among consumers is TVP; the name is a registered
trademark of ADM, The Archer Daniels Midland Co. of
Decatur, Illinois. One of the two main developers of textured
soy ﬂour was William Atkinson, a researcher at the Ford
Motor Co. since 1935. After doing early work on industrial
soy protein ﬁbers, he went to The Drackett Co., then to ADM
when Drackett sold their agricultural operations to ADM
in 1957. “TVP Textured Vegetable Protein” was launched
commercially in April 1966, and Atkinson was issued a
key patent on the product in Jan. 1970 (No. 3,488,770).
The product described in this patent has probably had “the
greatest impact in bringing the low-cost, textured vegetable
products into commercialization.” A major breakthrough
came on 22 Feb. 1971 when USDA’s Food and Nutrition
Service authorized the use of textured vegetable proteins
(which, in practice meant TVP) as an extender for meat,
poultry, or ﬁsh in National School Lunch Programs and
Special Food Service Programs for children. Up to 30%
on a hydrated basis could be used. By 1975 some 75 to
100 million pounds were being used in these programs
alone. Starting in March 1973 TVP became a popular
retail item as an extender for ground beef–whose price had
skyrocketed. By 1976 approximately 60% of the soy ﬂour
and grit texturizing capacity in the U.S. was licensed under
this Atkinson patent. It dominated the industry from 1970
to 1976 when it, in turn, came to be dominated by the Flier
patent assigned to Ralston Purina Co. Wolf (1984) estimated
that in 1982 approximately 95 million lb of textured soy
ﬂour, worth about $13.8 million at the wholesale level, were
produced in the USA. It continues to be widely used in foods
for both people and pets.
5565. SoyaScan Notes. 2017. The visionary work of Henry
Ford and his researchers with soyfoods–then and now:
Developed spun soy protein ﬁbers to replace wool and fur
in auto upholstery, felt hats, and other non-food industrial
products (Overview). Compiled by William Shurtleff of
Soyinfo Center.
• Summary: The ﬁrst textile ﬁlament spun from a protein
derived from a plant/vegetable source (speciﬁcally from
soybeans) was developed by Ryohei Inouye of Japan. On
5 March 1938 he received the Fuji prize award for his
discovery. At about this same time, the same product was
being developed by Robert Boyer and William T. Atkinson
at the Ford Motor Co. In April 1938 Boyer displayed his ﬁrst
soy ﬁber (for use in auto upholstery) at the Fourth Annual
Conference of the Farm Chemurgic Council, in Omaha,
Nebraska. The earliest article seen on Boyer’s soy ﬁber
appeared in Science News Letter on 7 May 1938. Boyer and
Atkinson applied for the ﬁrst U.S. patent for industrial (non-
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edible) spun soy protein ﬁbers in June 1941; it was issued in
June 1945 (No. 2,377,854).
In early 1942 the Ford Motor Co. began operation of a
pilot plant at Highland Park, Michigan, that produced 1,000
pounds per day of soybean “wool,” a synthetic ﬁber, at less
than half the cost of sheep’s wool. Soon a fabric containing
25% soybean wool and 75% sheep’s wool was used in the
sidewall of some cars used by Ford company employees.
And Henry Ford began sporting a suit made of soybean ﬁber
on special media occasions.
In November 1943, under pressure to produce
machinery for World War II, Ford sold its entire soy protein
and soybean ﬁber spinning operations to The Drackett
Co. of Cincinnati, Ohio. On 2 Dec. 1943 Drackett began
commercial production of Soybean Azlon, the world’s ﬁrst
commercial ﬁber made from plant proteins. The ﬁbers were
used mainly in felt hats by the American Hat Corporation.
5566. SoyaScan Notes. 2017. The visionary work of Henry
Ford and his researchers with soyfoods–then and now:
Invented meat alternatives based on spun soy protein ﬁbers
(Overview). Compiled by William Shurtleff of Soyinfo
Center.
• Summary: One day in 1942 at the Ford plant, Robert
Boyer, while sampling ﬁbers of his “soybean wool,” realized
that these same soy protein ﬁbers, if made tender by omitting
the protein denaturation, hardening, and insolubilization,
could be used as a basic ingredient in making meatlike
textured soy protein foods. He had already developed an
analog for the protein ﬁbers that grow on the outside of a
sheep (wool), why not develop an analog for those on the
inside, a meatless meat or meat analog? In 1949 Boyer left
his job at The Drackett Co.
He devoted all his energy to developing food uses of
edible products made from spun soy isolates. His ﬁrst patent
for edible soy ﬁbers was applied for in 1949; It was rewritten
and applied for in May 1952 and issued in June 1954 (No.
2,682,466). In 1956 Worthington Foods purchased a license
from Boyer and began to develop the world’s ﬁrst meatlike
meatless products based on these soy protein ﬁbers. In Oct.
1962 Ralston Purina Co. began to produce the world’s ﬁrst
food-grade spun soy protein ﬁbers–named Textured Edi
Pro–at its plant in Louisville, Kentucky. Worthington Foods
purchased these ﬁbers and used them as key ingredients in
a new generation of meatlike products. The ﬁrst of these
were on the market by 1963, with names like Worthington
Soyameat–Fried Chicken Style, Chicken Style Roll, Prosage
(like pork sausage), White-Chik, Soya Meat–Beef Like; The
Soyameat–Fried Chicken style was canned whereas the other
products were frozen. The ﬂavor and texture were better than
any meatlike product ever made in America. Initially these
products were sold in health food stores but in late 1965
they started to be sold in supermarkets. In 1966 Worthington
started to spin its own soy ﬁbers, and the next year Ralston

Purina stopped spinning.
Other companies also licensed the rights to spin soy
protein ﬁbers from Robert Boyer. In December 1965 General
Mills introduced its Bontrae line of spun soy protein ﬁber
products, starting with Bac-O*s (imitation bacon bits). By
May 1966 General Mills was making analogs for ground
beef, diced ham, and diced poultry–all from spun soy protein
ﬁbers. So successful were these products (they also won
several prizes) that in June 1969 General Mills broke ground
for a multi-million dollar state-of-the-art ﬁber spinning plant
at Cedar Rapids, Iowa. It began making Bontrae products
in later 1970. By 1975 Cortaulds in England had launched
Kesp, based on spun soy protein.
Today about 15-20% of Worthington’s meat alternatives
contain spun soy protein ﬁbers. These products have a retail
value of about $8.8 million. Worthington’s Morningstar
Farms line of meat alternatives, some of which contain spun
soy protein ﬁbers, is sold in the frozen foods section of about
95% of all supermarkets and grocery stores in America.
5567. SoyaScan Notes. 2017. When soy-related terms
ﬁrst appear in the Reader’s Guide to Periodical Literature
(Overview). Compiled by William Shurtleff of Soyinfo
Center.
• Summary: The Reader’s Guide to Periodical Literature
began publication in 1894. Soybeans ﬁrst appear as a subject
heading in the April 1949–March 1952 issue. Information
on soybeans and soyfoods is found under the following
subject headings: Central Soya Company. Coffee substitutes.
Cookery–soybeans. Cookery–vegetables. Diesel fuels
(from 1979-1980). Food substitutes. Lecithin. Soybeans
(divided into: Cost, cultivation, diseases and pests, drying,
export-import trade, harvesting, hybrids, marketing, prices,
seed, seeding (planting), yield; with See also: cookery–
vegetables). Multipurpose Food (from 1949). Plant proteins.
Root tubercles. Soybean industry. Soybean products (with
See also: okara, tempeh, tofu). Tempeh (from 1976-1977).
Tofu (from 1977-1978). Tofutti/Tofutti Brands Inc. (from
1984-1985). Vegetarianism.
5568. SoyaScan Notes. 2017. Deﬁnition of progesterone
(Overview). Compiled by William Shurtleff of Soyinfo
Center.
• Summary: The two main female sex hormones are
progesterone and estrogen, both secreted by a woman’s
ovaries. Webster’s Dictionary deﬁnes progesterone (a term
ﬁrst used in 1935) as “a steroid progestational hormone
(C21H30O2).” Progesterone is classiﬁed as a type of steroid,
and more narrowly as a type of progestogen (along with
sapogenins, sterol esters, sterols, and testosterone).
In August 1940 three American scientists announced
that progesterone could be synthesized from stigmasterol,
a sterol which is found in abundance in soybean oil. By
the mid-1940s, Dr. Percy Julian, a brilliant negro scientist
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and Director of Research for The Glidden Company, had
developed a fairly inexpensive, industrial process for
producing progesterone from soybean oil. It was used
primarily to help mothers prevent loss of their children by
spontaneous abortion. By July 1947 Glidden ran its ﬁrst
full-page ad in Soybean Digest: “Glidden Progesterone,
Crystalline U.S.P. XIII–one of the important sex hormones
in chemically pure form. It is synthesized from Soya
Stigmasterol and is used in replacement therapy for
endocrine deﬁciencies.” Address: Soyfoods Center.
5569. SoyaScan Notes. 2017. Chronology of W.L. Burlison,
soybean pioneer at the University of Illinois. Compiled by
William Shurtleff of Soyinfo Center.
• Summary: 1882 Sept. 3–Born William Leonidas Burlison
in Harrison, Arkansas, the son of William and Amanda
Pettit Burlison. He attended country schools in Oklahoma.
1903–Burlison ﬁrst worked with soybeans at the Oklahoma
Agricultural Experiment Station. 1905–BSc from Oklahoma
Agricultural and Mechanical College. 1905–Burlison next
worked with soybeans at the Illinois Agricultural Experiment
Station, and again in 1908. 1905-08–Asst. Agronomist,
Oklahoma A&M University. 1908–MSc from University
of Illinois. 1908-10–Asst. Professor, Oklahoma A&M
University. 1909 May 19–He married Flossy Belle Lewis in
Bartlesville, Oklahoma. 1910-12–Associate Editor, Orange
Judd Weeklies. 1912–Joined the Department of Agronomy
faculty at the Univ. of Illinois. 1912-15–Associate in Crop
Production; he has continued to work with soybeans since
that time. 1914 (about)–Began to take a stronger interest in

soybeans (when they were a virtually unknown crop). 191518–Associate Professor. 1915–PhD from Univ. of Illinois.
1917-18–During World War I he served on the Governor’s
Commission on Food Production. 1918–Professor at and
Chief of Experiment Station.
1920 March–Became head, Dep. of Agronomy, Univ.
of Illinois. 1920 Aug.–Made his ﬁrst major appointment,
Dr. C.M. Woodworth (also a graduate of Oklahoma A&M),
who became America’s ﬁrst major soybean breeder. 1920
Sept.–One of the organizers of the American Soybean Assoc.
1927–D.Agr. (honorary) Oklahoma A&M College.
1930–Founding member of the National Soybean
Processors Assoc. 1931–He oversees the ﬁrst series of
experiments by the Illinois Agricultural Experiment Station
on industrial uses of soybeans–seeking to ﬁnd a way to use
soybean oil in paints. 1946–Chosen (with William Morse) as
one of the ﬁrst two Honorary Life Members of the American
Soybean Association. 1951 June–Three events in Illinois
honor Dr. Burlison as he prepares to retire. 1951 Sept. 1–
Retired from Univ. of Illinois. 1958 Dec. 25 (Christmas)–
Died peacefully at his home in Urbana, Illinois, at age 76.
An asterisk (*) at the end of the record means that SOYINFO
CENTER does not own that document. A plus after eng
(eng+) means that SOYINFO CENTER has done a partial
or complete translation into English of that document.An
asterisk in a listing of number of references [23* ref] means
that most of these references are not about soybeans or
soyfoods.
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APPENDIX A:

36.

HISTORY OF THE I.F. LAUCKS CO.
(SEATTLE, WASHINGTON)
The I.F. Laucks Company in Seattle, Washington,
pioneered the use of soybean glue for the plywood industry
in America, starting in 1923. This was the ﬁrst important
use of soy protein or soy ﬂour in an industrial product. More
important, it was the ﬁrst commercially successful example
on a signiﬁcant scale of the new concept of making industrial
products from soybeans. As such, it was a harbinger of the
larger chemurgy movement that began in late 1920s and
1930s. At the same time, it served as one of the earliest
markets for American-grown soybeans.
The I.F. Laucks Company also did some of America’s
earliest research on isolated soy proteins. The Cone and
Brown patent (No. 1,935,375) for producing isolates and
paper coatings, purchased by The Glidden Company in 1934,
started two more new industries, those making industrial
isolates and edible isolates. The latter showed steady growth
into the 1980s.
The Early Years and Personal (1908-1926). Irving Fink
Laucks was born on 3 July 1882 in Akron, Ohio. His father,
Morris Bucher Laucks, was a blacksmith, a foreman in a
rubber manufacturing plant in 1900, and involved with real
estate in 1910. His mother was Louisa Fink. Irving was their
only child.
In Jan. 1900 he graduated with second honors with his
high school class in Akron. In September he won one of four
scholarships annually given to the state of Ohio by the Case
School of Applied Sciences. At age 18, he was thought to
be the youngest candidate (Akron Beacon Journal, 25 Sept.
1910, p. 10).
At the Case School (since 1967 the Case Western
Reserve University) near Cleveland, Ohio, he studied mining
engineering and chemistry. After graduating in 1904, he
traveled to the Paciﬁc Northwest to look over the mining
situation.
0n 30 June 1909 Irving F. Laucks and Helen Viola
Thompson were married in King County, Washington. Helen
was the daughter of John Newton Thompson (1836-1910)
and Viola A. Eastman (1852-1921). They had two children:
(1) Helen Virginia Laucks, born on 26 May 1916 in King
County, Washington, and John Thompson Laucks, born 2
Feb. 1922 in Seattle, Washington.
Helen Virginia Laucks and Russell Withers Cool were
married on 19 Aug. 1939 in Colorado Springs, El Paso Co.,
Colorado. He went by “Withers” rather than “Russell. “She
was age 23.
John Thompson Laucks and Margaret B. Holm were
married on 20 Jun 1958 in Seattle, Washington. He was age

On 9 Nov. 1942 at Island, Washington state, Irving F.
Laucks married his 2nd wife, Eulah Croson, who was born
on 23 Oct. 1909 probably in Gold Hill, Storey County.
Nevada. She died on 3 June 2008 in Santa Barbara,
California.
In 1908 Laucks and Myrl J. Faulkenberg founded a
laboratory (name unknown) in Seattle, where they assayed
and tested ores and minerals. They worked with various
gold mining ﬁrms in Alaska. During World War I, with the
global shipping and supply system seriously disrupted, many
goods that had formerly been shipped from Europe to the
East Coast began to be shipped from East Asia to Seattle.
Laucks’ laboratory received a government contract to serve
as a customs analytical laboratory, inspecting for quality and
unwanted microorganisms and insects.
During this work, Laucks ﬁrst became acquainted with
soybeans. Large cartwheel-shaped soybean cakes were being
imported for use as hog feed, mainly in the Midwest. Laucks
became very interested in the characteristics of soybean cake
and he had some of it analyzed to determine its composition.
In 1918 Laucks and Faulkenberg dissolved their partnership,
with Laucks retaining the analytical laboratory, which he
renamed I.F. Laucks, Inc. (Cour 1955a, 1955b).
Laucks must have also analyzed some imported soy
oil, for in 1919 he wrote a book titled Commercial Oils,
Vegetable and Animal, with Special Reference to Oriental
Oils, which contained a 5-page section on soy oil. This was
his earliest known publication related to soy. In 1920 he and
H.P. Banks wrote an article titled “Pressed Soya Bean Oil”
in the Cotton Oil Press (Feb. p. 39-40). In April 1920 his
company began publication of a monthly newsletter titled
Laucks’ Note Book, which may have contained some articles
on soy oil.
One day in late 1921 or 1922 a man named Bill Bailey
visited Laucks in his laboratory to talk with him about the
possibility of developing a better plywood glue. Bailey had
been sent by Ed Westman of the Olympia Veneer Co., the
ﬁrst worker-owned manufacturer of Douglas ﬁr plywood,
which began operation in August 1921. Bailey brought with
him a sample of the casein glue that was being used by
Olympia Veneer at the time.
The U.S. plywood industry was still quite young. The
world’s ﬁrst ﬁr plywood was made in 1905 in Oregon.
However laminated glued woods have been traced back
to the pharaohs and the Greeks. They existed in Czarist
Russia before 1900. The ﬁrst patent involving what would
now be called plywood was issued on 26 December 1865 to
John K. Mayo of New York City, but it is not known if he
ever commercialized the product. America’s ﬁrst plywood
industry started on the East Coast, manned by European
immigrants. It was a hardwood plywood and its fancier
plywood was used mostly decoratively, as in furniture.
America’s softwood plywood industry developed in the
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Paciﬁc Northwest using Douglas ﬁr (also then called Oregon
pine). The ﬁrst panels were produced in Portland, Oregon,
in 1905, by the Portland Manufacturing Company, located
on the Willamette River. They were made for exhibition at
the Lewis and Clark Centennial Exposition, which opened
in Portland in June, 1905. This plywood (originally called
“glued veneer stock”) that came in 2-by-3-foot panels was
seen by more than 500,000 people at the Fair. It started to be
sold commercially in 1905 and was used initially mostly to
make doors, the bottoms of drawers, trunks, valises, and wall
paneling. Although ﬁr plywood was born in Oregon, it was
the growing state of Washington that quickly took hold of the
new industry. The ﬁrst plywood plant in Washington started
in 1910 and Washington held its dominance until 1954, when
Oregon regained it. In the early 1920s the East Coast and
West Coast plywood industries were of approximately size.
The word “plywood” was ﬁrst used in 1906 (Cour
1955). It became a trade name in the 1914-1918 period
(Perry 1942, 1948)
By the 1920s plywood was made as follows: Cut big
Douglas ﬁr trees, haul logs from them to a plywood mill,
select the best logs (called “peeler logs”), and cut those into
selected lengths (most frequently 8 feet 6 inches). Put one
length in a huge rotary lathe, strip off the bark (probably by
hand, using axes), then revolve the log on its axis against
the long lathe knife, which peels off a long, continuous strip
of thin veneer, quite like unrolling a roll of paper toweling
in a kitchen. Dry the veneers in long dryers, then run them
one by one between the rolls of a glue spreader (built like
the wringer on an old fashioned washing machine), which
spreads glue on both sides of each veneer. Alternately
layer glued and unglued veneers, so that their grains run
perpendicular to each other, to form assemblies. Cold press
these until the glue sets, then trim their edges, and sand their
surfaces (Cour 1955).
Prior to World War I, most of the glues used to bind the
veneers together into sheets of plywood on both the East and
West Coasts were animal glues, based primarily on blood,
hide or bones (including hoofs), although some starch-based
glues were used. Animal glues were best known for their
horrible smell. During World War I a new type of glue made
from casein, the major protein in milk, started to be used.
Casein glue, invented in Switzerland and ﬁrst used widely in
Europe, had been developed in the U.S. in about 1910 at the
Forest Products Laboratory in Madison, Wisconsin. Early
U.S. manufacturers of casein glue were the Monite Company
and the Borden Company, both of whom started around the
time of World War I, when plywood started to ﬁnd industrial
uses, as in airplane parts and buildings. Casein glue was
more water resistant than its predecessors and it smelled
much better. But it also had several disadvantages: (1) it
was fairly expensive and subject to wide variations in price
and availability; (2) although it was fairly water resistant, it
was certainly not waterproof; and (3) it was quite viscous

and tacky, which made working with it somewhat slow and
difﬁcult. Since 1905 glue had been the Achilles heel of the
young Paciﬁc Northwest plywood industry, for it limited
plywood largely to indoor applications.
During the early 1920s, however, many plywood
manufacturers, eager to expand their sales, were boasting
that casein glue was waterproof. Makers of automobile
bodies, believing the plywood manufacturers, started to use
plywood for ﬂoor boards, instrument boards, and ﬁnally
for running boards. Cars builders soon competed with door
makers as plywood’s top market. But it was soon discovered
that the running boards of some cars began to warp badly
and even come apart (delaminate), especially in humid/rainy,
warm areas. The faulty glueline caused many complaints.
It was a disaster for everyone involved. Many cars had to
be recalled and the running boards replaced. The plywood
makers eventually lost a major market as well as conﬁdence
in their product slumped. It was because of such problems
with casein glues that Olympia Veneer sent Bailey to talk
with Laucks (Laucks 1944).
After some discussion, Laucks agreed to analyze Bailey’s
casein glue and also to institute studies to develop an
improved glue. Laucks then recalled that the soy protein he
had analyzed was similar in composition to that of protein.
So he set to work trying to make a glue from imported
soybean cake. At about this same time Laucks learned that a
man named Otis Johnson was working in another laboratory
on the development of a soybean glue. The two men worked
on the problem independently. Johnson was issued U.S. and
British patents for a soybean glue in 1923, before Laucks
even applied for his patents. His last of four patents was
issued in 1928.
Laucks initial laboratory experiments with soybean
glue looked promising. Then he drew up an agreement with
Olympia Veneer allowing him to experiment at their plant.
Laucks needed a real plant in which to work and Olympia
would receive large amounts of free glue. Laucks pulverized
the rectangular slabs of hydraulic-pressed soybean cake, then
ground the low-fat soybean meal to a ﬂour ﬁne enough to
pass through an 100-200-mesh screen. He mixed the ﬂour
with various chemicals, and then with water to form the glue.
By 1923 Laucks felt he had developed a satisfactory
soybean glue. This was the ﬁrst non-casein glue to be used
on plywood and the ﬁrst to be made from low-cost, proteinrich oilseed residues, which were left over after expressing
the oil. In 1923 Laucks began to sell his soybean glue
to Olympia Veneer; the ﬁrst shipment weighed one ton.
Olympia considered the quality sufﬁciently good to change
over this entire factory in 1923 from casein to soybean glue.
Apparently, at about this time Laucks renamed his
analytical laboratory Laucks Laboratories, Inc., keeping the
name I.F. Laucks, Inc. for the company that developed and
produced his plywood glues. The analytical work and the
glue development work were housed in the same building.
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Laucks’ two key technical men involved in the research
and development on soybean glue were Glen Davidson and
Charles Cone. Davidson, who had majored in chemistry at
the University of Nebraska, left school in 1918 after three
years to work as an inspector and chemical analyst for the
U.S. Army. He joined I.F. Laucks Co. in the early 1920s.
Cone had graduated in 1920 from Fairmount College in
Wichita, Kansas, with rudimentary training in chemistry. He
began working with Laucks in 1923. Most of the early glue
research, as Cone recalled in 1985, was “strictly empirical;
very crude and unsophisticated.” Davidson and Cone worked
closely and happily together. Earl Brown, who arrived in the
mid-1920s was also a technical man, with an engineering
background. Other people who worked for Laucks were
Harry P. Banks, vice president, Leo Eilertson, treasurer, and
Hugh F. Rippey, who was in charge of Laucks Laboratories.
Laucks had a strongly Germanic nature and ran a tight ship.
As Cone recalled. “He was somewhat of a martinet, not a
particularly friendly man, not the sort of man you joke with”
(Cone 1985, personal communication).
The ﬁrst of many patents on processing soybean cake
to make a ﬂour than using the ﬂour to make a glue was
applied for by Laucks and Davidson in October 1923
(No. 1,689,732). It was granted in October 1928. Sodium
hydroxide and calcium hydroxide were added to the glue to
serve as waterprooﬁng agents. Two more glue patents were
applied for in 1924 (Laucks and Davidson, No. 1,751,339
and Laucks and Cone, No. 1,757,805). Eilertson and coworkers applied for a fourth glue patent in 1926 (No.
1,903,172). In the early years, Laucks had the peculiar habit
of listing numerous people (including himself) on patent
applications, even though they/he may have had nothing
to do with the research. None of these early soybean glue
patents were issued until 1928 because of litigation on the
process.
Prior to 1927, in addition to glue, the company also did
research and applied for patents on carbon briquettes bound
together by a soy adhesive (Rippey et al. 1929), soybean
plastics (Laucks, Banks, et al. 1931), and soy protein paper
sizing (Davidson, Rippey et al. 1927).
But a number of problems began to arise. The quality of
Laucks’ glue soon proved to be inconsistent. Its chemical
composition could be quickly changed by oxygen, moisture,
and chemical and bacterial action. He realized that he would
have to develop a three-step system for standardizing the
chemical composition and quality of his imported soybean
cake. First, he worked with one of Manchuria’s largest mills
to produce soybean cake that had a speciﬁed composition
within certain limits as it left their mill. Second, this meal
was transported to the U.S. by the fastest steamship, instead
of the usual tramp steamers or schooners. And third, a
method of chemical treatment was developed in Seattle
which insured the uniformity and stability of the resultant
glue (Davidson and Laucks 1932).

There were also other problems to be overcome. Soybean
glue was not viscous, sticky, tacky, or syrupy like most other
glues. On the contrary, it was rather soupy or mushy, with
somewhat the same viscosity as water. It soon acquired the
unwelcome nickname “bean soup” and became the scapegoat
for any and all production problems. Most practical glue
men would not believe that such a substance could ever
stick plywood. This apparent handicap actually proved to
be a big advantage, for it allowed automatic glue spreaders
(developed by Laucks) to spread the glue on the plywood
much more quickly and easily without foaming, which
enabled plywood plants to speed up production. Another
handicap was that no one had ever heard of a water-resistant
glue derived from plants. The name “vegetable glue”
connoted starch glues, which were well known to be not
water resistant. One clear advantage of the soybean glue was
that it smelled much better than the stinky animal glues.
In short, soybean glue’s biggest advantages over casein
glues were that it was much less expensive , there were no
large ﬂuctuations in its price and availability, it was at least
as water resistant (depending on the grade of casein); being
non-tacky it was easier to work with, and it could be used
to glue veneers with a higher moisture content (20-35%).
Moreover, soybean glue seemed to be especially suited
for gluing Douglas ﬁr, the main wood used in the Paciﬁc
Northwest (Laucks and Davidson 1932).
The Golden Years (1926-1942). The beginning of the
period of prosperity for I.F. Laucks, Inc, and soybean glues
was described by Laucks and Davidson in a paper presented
in 1931 at the Sixth Annual Wood-Industries Meeting
(published in 1932):
The year 1926 proved to be the turning point in the life
history of a soya-bean glue. Prior to this time there had
been an insistent demand for plywood of greater water
resistance on the part of automobile manufacturers,
who were beginning to buy large amounts of plywood.
Finally, the Paciﬁc Coast plywood manufacturers
announced through their association that they wished
to arrange a series of competitive demonstrations of all
water-resisting plywood glues. These demonstrations
were made during April, 1926, with nearly all glue
manufacturers participating. The results in these tests
obtained with soya-bean glues were so outstanding that
these glues were almost immediately adopted by all
Paciﬁc Coast plywood manufacturers and have been in
continuous use there.
Laucks later (1944) gave additional details on this key
period. “When a number of running boards began coming
apart all over the country, a committee was appointed by the
plywood industry to arrange competitive tests to determine
the best glue for the industry to use. . . By the latter part of
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1927, about one year from the date of the competition, every
[plywood] plant on the Paciﬁc Coast [there were 12] was
using soybean glue.” Interestingly, Charles Cone, who was
then a key technical man with Laucks, stated in 1985 that he
was never aware of any such contest and he does not believe
that one ever took place.
During the period 1926-34 extensive research on soybean
glues and other related soy products was done by Laucks’
researchers and at least 38 patents were applied for and
issued. Only one new name, that of T.W. Dike, appeared
on the patent applications (Hennefrund and Colvin 1938;
Brother, Smith, and Circle 1940; Circle 1950). Several
important discoveries for which patents were applied in the
late 1920s included (1) the addition of caustic soda (sodium
hydroxide) as such to the glue base after the soy ﬂour had
been mixed with water, (2) the addition of the ﬂammable
chemical carbon bisulﬁde to make the soybean glue (and
casein glue) much more water resistant (3) the proper heating
of the meal using both steam jacketing and steam injection,
and (4) a method for using a glue made from soy ﬂour and
blood in the hot press gluing process (Laucks, Cone and
Dike 1932). Many patents, assigned to I.F. Laucks, Inc. are
detailed in this book.
Thus in the new, improved process, rectangular slabs
of Manchurian soybean cake were ground to a ﬂour. In a
double-action, steam jacketed ribbon mixer, the ﬂour was
mixed with water and a little carefully regulated injected
steam to get just the right amount of protein denaturation
(which prevented the ﬂour from lumping and improved
the bond). Finally the chemicals (primarily caustic soda,
lime, silicate of soda, and carbon bisulﬁde) were mixed in.
This was the formulation that made Laucks’ soybean glue
a mainstay for the cold pressed plywood industry for many
years (Cone 1985, personal communication).
By 1927 Laucks’ was calling his new soybean glue
Lauxein. Once it was being sold in bulk on the open market,
he decided to straighten out the patent situation between
his laboratory and Otis Johnson. He did this by purchasing
Johnson’s patents, when Johnson found that he could not
make his soybean glue applicable to ﬁr plywood.
At about this time George Osgood in Tacoma started
making a soybean glue. Laucks sued Osgood for patent
infringement. Balfour-Guthrie Co., which was also involved
in the suit, later withdrew, making a settlement with Laucks.
Cone recalls that the two key points in the trial concerned
the addition of caustic soda and carbon bisulﬁde to the glue;
Laucks had applied for patents on both of these processes.
The suit with Osgood was bitterly contested and dragged on
for 2 years. The ﬁnal verdict was in Laucks’ favor. Only after
this judgment was his ﬁrst patent on soybean glue issued.
Now Laucks had a virtual monopoly on the Paciﬁc Coast
plywood glue market. Not only was his product more water
resistant than casein glues, it was also much cheaper. (Cour
1955).

By the late 1920s Laucks was ﬁnding it very difﬁcult
to obtain enough soybean cake. It was only available as
an import from East Asia or from North Carolina. So he
decided to develop his own source in the Midwest. In 1927
he arranged with the Funk Brothers Seed Company, a
soybean crusher in Bloomington, Illinois, to make him soy
ﬂour and ship it to his plant in Seattle (Cavanagh 1959).
Glen Davidson moved to Bloomington to help Funk Bros.
with production details (they used an expeller rather than a
hydraulic press to produce the meal) and to take charge of
sales of soybean glue in the Midwest. It was used mostly
to make box-grade panels out of gum wood veneer. Back
in Seattle, Charles Cone was appointed Chief Research
Chemist. In 1932 Laucks and Davidson recalled:
In 1927 the manufacture of commercial veneer glue
from American-grown soya beans was begun. Prior to
this time, the production of domestic soya beans had
been on too limited a scale to render such a venture
advisable. However since 1927, the production of soya
beans in the Middle Western states has been rapidly
increasing. It is believed that the use of soya-bean meal
as a glue base has been a notable factor in encouraging
farmers to increase their soya-bean acreage.
Funk Bros. continued to ship the soy ﬂour to Seattle for 2
years until 1929, when freight rates proved to be excessive.
As a result, Laucks decided to establish his own glue plant in
Illinois. He signed an agreement with Funk Bros. whereby he
would establish his headquarters for producing soybean glue
on the south half of the second ﬂoor of the main warehouse
of the Funk Bros. seed company plant in Bloomington.
Funk Bros. continued for a few years to make the
ﬂour from their soybean meal and to deliver it to Laucks
for processing into glue. Laucks later installed his own
machinery to process the meal into ﬂour. Laucks operated in
Bloomington until 1934. At times he took as much as onethird of Funk Brothers’ production of meal. This operation in
Bloomington was one of the ﬁrst in the Midwest to process
domestic soybeans into ﬂour for glue (Cavanagh 1959, based
on interviews with Eugene D. Funk 1956).
We know of no ﬁgures on the amount of soybean glue
that Laucks produced during the 1930s. Cone recalls that
sales were several million dollars a year by 1932 and that
proﬁts were excellent.
The Great Depression, however, starting in 1929, hit the
ﬁr plywood industry hard. Plywood production, which had
jumped from 175 million square feet (3/8 inch thick basis)
in 1926 up to 358 million in 1929, plunged to only 200
million in 1932, the low point. Following numerous abortive
attempts to organize a plywood industry trade association,
the Douglas Fir Plywood Association was founded in May
1933. Its activities began to hit high gear in 1937-38, to
the great beneﬁt of the entire industry. By 1940 plywood
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production had climbed to 1,200 million feet (Cour 1955).
One of the most important developments at I.F. Laucks,
Inc. was largely unrelated to soybean glue. It involved the
development of America’s ﬁrst commercial isolated soy
proteins. This pioneering work, by Charles N. Cone and
Earl D. Brown, was described in a patent titled “Protein
Product and Process of Making,” applied for in March 1930
and issued in April 1934. The process was designed to be
used to make an isolated soy protein base for paper coatings
or sizings to replace casein. Soybean cake or meal was
immersed in a mild, hot alkali solution and agitated for 12
hours, then centrifuged to remove the insoluble residue. An
acid was added to the clear liquid to precipitate the protein
at pH 4.0. The curd was washed with water, ﬁltered, pressed,
disintegrated, and dried. The use of a mild alkali was found
to be essential if the protein was to remain dispersible. Cone
initially made the isolates on a laboratory scale then later
produced enough to make a trial run at a paper-coating plant
in Grand Rapids, Michigan. When the process was ready,
Cone traveled to the Midwest to try to sell the patent. After
the Chicago Milling Co. turned it down in 1932 (casein was
very cheap at the time), Glidden bought it in 1943. This
patent became the basis of Glidden’s famous Alpha Protein,
the world’s ﬁrst commercial isolated soy protein, which in
turn was the basis of Central Soya’s famous Promine.
In 1932 Laucks ﬁred Cone over disputes concerning
income due Cone on processes he had invented in patents
assigned to I.F. Laucks, Inc. Cone was later told by a chemist
at the Wilson Packing Co., a meat packer in Chicago, that
he knew of various companies that had spent more than a
million dollars in trying (unsuccessfully) to get around the
Cone and Brown patent. Robert Boyer, head of Henry Ford’s
soybean research team, later noted that his group regularly
studied the Cone and Brown patent because it tied up the
whole patent structure in that area and started a new industry
in America Yet Ralston Purina ﬁnally got around it.
In October 1931 Laucks and Davidson presented the
ﬁrst summary of their work with soybean glues at the
annual meeting of the wood industries in North Carolina.
The excellent, detailed paper was published the next year. It
noted that in plywood manufacture the tonnage of soybean
glue (called generically “oil-seed-residue glue”) equaled that
of any other type of glue.
The present uses of soya-bean glues embrace the entire
ﬁr and pine plywood industry, together with a large
share of the plywood box industry and the furniture
plywood industry so far as glass backs, drawer
bottoms, and similar panels are concerned, but not
tops, drawer fronts, and other plywood where fancy
veneers are used extensively. A considerable tonnage
is also used in the lamination of insulating board to be
used in refrigerators and for other purposes. . . There
are 17 plants in the Paciﬁc Northwest producing ﬁr

plywood. The smallest of these will produce about a
hundred thousand square foot of plywood per day and
the largest about three hundred thousand square feet.
Note that most of these were interior uses, since soybean
glue was water resistant but not very water resistant, and
deﬁnitely not waterproof. Note also that soybean glue
was not used with fancy veneers since they were usually
stained at it did not take stain well. The real problem was
that soybean glue discolored the veneers because of its high
alkalinity; the thinner the veneer, the more prominent was
the discoloration. It was quite objectionable on thin, fancy
veneer. A summary of the above article was published by
Horvath in 1933, together with sever good photographs of
glue-making at the Laucks plant in Seattle.
In 1934 Laucks shut down his operations with Funk
Bros. in Bloomington, Illinois, and built a soy ﬂour and
soybean glue plant in Norfolk, Virginia, in order to be close
to the source of North Carolina soybeans and to expand the
company’s glue operations to the East Coast of the United
States. By this time other companies had begun making
soybean glue (apparently using a license from Laucks) and
there still weren’t enough soybeans to go around (Cour
1955b; Cavanagh 1959).
The year 1934 marked the beginning of the end of
the reign of soybean glue in the U.S. plywood industry.
In December of that year Dr. James Victor Nevin, a jolly,
tireless, Irish immigrant researcher, who had joined Harbor
Plywood Corporation in the fall of 1933 as chief of research,
announced that he had developed America’s ﬁrst truly
waterproof glue. Commercial production of Super Harbord,
made with Nevin’s cresylic resin (a type of phenolic resin)
and the hot press method, began in January 1935. The
heat and pressure “cured” the new adhesive, producing an
irreversible bond stronger than the wood itself. Nevin’s
glue, a synthetic material, provided one of the greatest
advances in the history of the plywood industry, for now
exterior plywood became a practical reality, opening up
hundreds of new markets for plywood, including exterior
and prefabricated housing, boat building, refrigeration, and
railroad cars (Cour 1955b).
According to Perry (1942, 1948) hot press blood glues
were used for plywood on at least a limited as early as the
World War I period. He does not say whether this was in
the Douglas ﬁr region (Paciﬁc Northwest), but mentions
plywood made with these glues was used in aircraft of the
period. He makes no mention of who developed them.
Hot press gluing was increasingly developed in the late
1920s. After 1934 it began to revolutionize the plywood
business, in part because waterproof resin glues required use
of the hot press method to set them. Many plants changed
from cold press to the hot press. Steam-heating the pressing
plates shortened the pressing time. Soybean glues were
found to be exceptionally well suited to the high-speed hot
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press method. In later years, Laucks eventually perfected
a soybean glue suitable for a hot press operation. He
introduced it at the Wheeler-Osgood Co. in Tacoma (Cour
1955, p. 85). However the rush to hot press methods was
slowed in the late 1940s by the higher cost of hot presses
(2.5 times as expensive), the removal of some disadvantages
of the cold press method, and improvements in the quality
of cold-pressed plywood. . . all of which helped soybean
glues. Moreover, phenolic resin hot press plywood glues
were extended with soybean meal (Babcock and Smith
1947; Burnett 1951b). But by the 1970s practically no cold
pressing was done in the softwood plywood industry and
production of softwood plywood was roughly 50 to 100
times as great as that of hardwood plywood.
After the Nevin process was developed, Laucks did a lot
of work developing urea resins. He made these in a plant
which he purchased in Lockport, New York.
By 1934 most of the patents applied for by Laucks on
research related to soy products had been granted. In 1938 he
was granted his ﬁrst and only foreign patent (British Patent
488,889) for improvements in soybean gluing, and in 1939
the company was issued two more U.S. patents relating to
soybean glues (2,150,175 and 2,178,178).
In later years, the company also developed a number of
minor industrial uses for the soybean to try to stave off the
losses from its sagging sales of soybean glue. They found
that soybeans were a good emulsifying agent and developed
formulas for emulsifying the petroleum products used in
orchard sprays. They developed a number of uses for the
soybean in paints, and in the adhesives used in washable
wallpaper (Laucks 1944). Unrelated to soybeans, they also
developed a synthetic vanilla ﬂavoring (vanillin).
World War II proved to be a boon to the plywood
industry. Production hit 1,782 million feet by 1942.
Plywood was coming to be known as the jack of all trades
of the building industry, and its virtues were starting to be
appreciated: advantageous large panel size, reasonable price,
split proof, puncture proof, strength and rigidity, ease of
fabrication, lightness and workability, and durability with
tremendous nail-holding power. For these reasons, plywood
played a very active and important role during the war.
New methods of evaluating strength and quality, developed
by the U.S. Forest Products Laboratory, became the basis
of Federal and Naval Speciﬁcations for water-resistant
plywood glues (Burnett 1951b, p. 1021). During World War
II plywood made with soybean glue was found to come
apart quite quickly when used in the South Paciﬁc or other
tropical climates. Extensive research was done to ascertain
why soybean glue was not completely waterproof. At last the
riddle was solved by Charles Cone. He discovered that after
the plywood had been moistened (as by rain) and remained
under certain conditions or moisture and warmth, certain
fungi (especially molds) grew on the glueline and digested
the protein in the glue, thus causing delamination. To counter

this degradation by molds, preservatives began to be used in
plywood glues (Kaufert 1944; Christensen 1945). Synthetic
glues (such as phenol formaldehyde) replaced soybean glue
in large part because they contained no protein. Market
demand for waterproof glues gradually eliminated proteinbased glues. Including soybean glues. Also, protein glues
would not satisfactorily bond southern pine veneers.
The earliest production statistics seen for soybean glue
date from the early 1940s. Van Arsdal (1940) reported that
the largest single industrial use of soybean meal in the U.S.
was for making water-resistant plywood glue. About 16,000
tons (32 million lb) of meal a year were so used, and usage
was expected to increase. Burnett (1951b) stated that in
1942, 60 million lb of soybean glue (dry basis) were used
in plywood. This amount, together with a small amount
of casein glue, represented 85% of the total plywood glue
production. By 1945 the amount had fallen to 70%. In 1947
consumption of soybean glue was down to 25 million lb.
An estimated two-thirds or more of the 1947 production of
Douglas ﬁr plywood was glued with soybean adhesive and
hence intended for interior use, while one-third was glued
with phenolic resins and intended for exterior use. In the
plywood industry as a whole, soybean glues represented,
on a dry basis, by far the largest tonnage of any type of
adhesive.
Later Years (1942-82). In 1942 Laucks retired and
moved to Orcas Island, in the San Juan Islands, in northwest
Washington. But he kept up his interest in the plywood
and soybean industries. In 1942 his company published a
book titled Technique of Plywood by Charles B. Norris.
In 1943 he wrote two articles summarizing his life’s work
with plywood and glues in Chemurgic Digest. In April 1944
these were condensed and published by Soybean Digest,
which showed a nice picture of his plant in Portsmouth,
Virginia. It also noted that the company had glue plants in
Sweden, Vancouver, and Australia. In 1947 a government
research report on soybean glues for plywood was published
(Australia CSIR 1947).
In 1950 most of I.F. Laucks, Inc. was sold to the
Monsanto Chemical Company, but the original laboratory
in Seattle was purchased by two of its older employees.
Monsanto was a major manufacturer of phenolic resins until
the early 1980s. In 1985 Laucks Testing Laboratories, Inc.,
was still active in Seattle.
In 1953 Irving Laucks moved to Healdsburg, Sonoma
County, California. That year his book titled A Speculation in
Reality, about science and psychic research, was published
by the Philosophical Library in New York. In April 1955
Robert Cour, while researching a book on the history of the
U.S. plywood industry, visited and interviewed him there.
The 4-page transcript and Cour’s resulting book have been
key sources of information for this chapter. The book, titled
The Plywood Age: A History of the Fir Plywood Industry’s
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First Fifty Years, chronicles the changes that took place
during Laucks’ period of greatest activity and concludes with
a summary of the industry in 1954-55. Some 3,903 million
feet of ﬁr plywood was produced by 100 mills using 116
hot presses and 81 cold presses. Sales of plywood glue were
worth $21 million. The amount of this that was soybean glue
was not given, though it was noted that 75% of all plywood
was interior grade and only 25% exterior (Was much or most
of the interior grades were still made with cold press).
As late as 1959, over 25% of plywood production
by members of the American Plywood Association was
cold pressed. An additional 38% was hot pressed protein.
Practically all of the cold press glue was soybean glue at that
time; some was also cold pressed blood glue. The hot press
protein was mostly blood/soy blend (Sleet 1985).
There were three main reasons that more mills did not hot
press: (1) Capital outlay. (2) Hot presses limited production
more than cold presses. (3) More care was required for
veneer drying with hot presses. Also, cold press operations
were “more forgiving,” resulted in less compression, and
some markets preferred the higher moisture level of cold
pressed plywood (Sleet 1985)
Nationwide, ﬁr was by far the most widely used wood
in making plywood. Oregon’s 47 mills produced 47% of all
ﬁr plywood, while Washington’s 36 mills produced 34% and
California’s 17 mills made 13%.
I.F. Laucks passed away on 9 March 1981 in Santa
Barbara, California – 27 years before his second wife. He
is buried in the Santa Barbara Cemetery, Santa Barbara,
California. A pioneer in both the soybean and the plywood
industries, he was a hard worker who was willing to take
risks. His successful development of soybean glue and the
use of the soybean in industrial products set the stage for the
chemurgic movement, and prompted many other pioneering
companies to begin research on uses of soy proteins. Perhaps
the main inheritor of Laucks’ legacy was The Glidden
Company.
As of 1999 Laucks Laboratories still exists. According to
an article in the Puget Sound Business Journal (June 6), in
1908 Laucks Laboratories was founded by Irving F. Laucks
in Seattle, Washington.
On 19 Feb. 2008 Pace Analytical Services, LLC (of
Minneapolis, Minnesota) purchased the assets of Laucks
Testing Laboratory in Seattle, Washington.
As of Dec. 2017 Laucks Testing Laboratories, Inc. is still
operating in Seattle, Washington.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1958
SUBJECT/GEOGRAPHICAL INDEX BY RECORD
NUMBERS
Aarhus Oliefabrik (Aarhus, Denmark) 2894, 2895, 3689, 3750,
4048, 5027
Aburagé. See Tofu, Fried
Acid-base balance in diet and health. See Nutrition–Acid-Base
Balance
Acidophilus soymilk or soy acidophilus milk. See Soymilk,
Fermented
Adhesives, Asphalt Sealants and Preservation Agents, Caulking
Compounds, Artiﬁcial Leather, Foam, Polyols, and Other Minor or
General–Industrial Uses of Soy Oil as a Drying Oil 3, 13, 26, 29,
32, 53, 58, 66, 71, 86, 118, 259, 300, 328, 400, 420, 457, 458, 474,
482, 503, 508, 511, 677, 704, 710, 721, 722, 728, 737, 753, 796,
806, 812, 842, 849, 874, 895, 1052, 1251, 1252, 1280, 1353, 1454,
1566, 1595, 1621, 1739, 1786, 1799, 1875, 1914, 1926, 2024, 2033,
2342, 2396, 2404, 2466, 2475, 2505, 2605, 2654, 2658, 2684, 2702,
2755, 2756, 2809, 2884, 2896, 2956, 2960, 2961, 2995, 3041, 3055,
3067, 3070, 3078, 3104, 3112, 3114, 3150, 3175, 3191, 3208, 3220,
3238, 3260, 3360, 3364, 3366, 3367, 3374, 3406, 3412, 3424, 3443,
3534, 3551, 3573, 3584, 3599, 3602, 3633, 3700, 3767, 3770, 3786,
3805, 3907, 3979, 3981, 4105, 4155, 4218, 4298, 4325, 4569, 4716,
4761, 4918, 4987, 5022, 5059, 5069, 5088, 5103, 5172, 5208, 5237,
5312, 5375, 5420, 5437, 5447, 5451, 5460, 5467, 5468, 5471, 5478,
5482, 5506, 5552, 5553
Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy
Flour) 325, 350, 359, 374, 495, 519, 555, 556, 602, 614, 667, 694,
698, 699, 712, 771, 800, 837, 842, 857, 863, 924, 935, 939, 940,
947, 957, 960, 962, 964, 966, 968, 970, 976, 977, 978, 993, 996,
998, 999, 1000, 1004, 1009, 1013, 1014, 1027, 1031, 1033, 1034,
1044, 1052, 1072, 1078, 1084, 1086, 1087, 1089, 1090, 1093, 1094,
1096, 1097, 1098, 1099, 1101, 1104, 1105, 1106, 1109, 1115, 1118,
1119, 1121, 1122, 1123, 1124, 1125, 1126, 1127, 1128, 1130, 1131,
1132, 1133, 1135, 1136, 1143, 1144, 1145, 1146, 1149, 1154, 1155,
1156, 1160, 1165, 1166, 1167, 1169, 1176, 1187, 1188, 1190, 1191,
1192, 1194, 1195, 1199, 1204, 1207, 1211, 1212, 1225, 1226, 1241,
1242, 1250, 1262, 1269, 1282, 1287, 1288, 1289, 1296, 1297, 1320,
1326, 1334, 1343, 1345, 1347, 1349, 1352, 1356, 1365, 1369, 1377,
1379, 1388, 1389, 1397, 1427, 1429, 1440, 1441, 1442, 1444, 1446,
1450, 1456, 1461, 1470, 1471, 1477, 1478, 1480, 1484, 1486, 1487,
1492, 1494, 1496, 1497, 1500, 1502, 1507, 1512, 1513, 1533, 1535,
1538, 1548, 1550, 1552, 1566, 1567, 1576, 1579, 1580, 1588, 1598,
1599, 1608, 1620, 1625, 1639, 1641, 1645, 1648, 1658, 1693, 1713,
1723, 1730, 1740, 1741, 1743, 1763, 1764, 1768, 1770, 1788, 1789,
1794, 1807, 1819, 1824, 1832, 1835, 1838, 1852, 1855, 1866, 1869,
1871, 1872, 1876, 1879, 1884, 1896, 1900, 1911, 1913, 1916, 1921,
1943, 1944, 1945, 1948, 1950, 1962, 1979, 1989, 2011, 2016, 2017,
2018, 2026, 2030, 2042, 2043, 2044, 2046, 2047, 2054, 2071, 2090,
2096, 2098, 2102, 2104, 2126, 2142, 2144, 2145, 2152, 2162, 2163,
2164, 2167, 2194, 2200, 2202, 2208, 2211, 2217, 2218, 2222, 2229,
2230, 2233, 2235, 2238, 2239, 2243, 2248, 2252, 2255, 2269, 2273,
2274, 2275, 2281, 2282, 2285, 2301, 2308, 2330, 2336, 2345, 2348,

2354, 2359, 2362, 2364, 2370, 2384, 2413, 2418, 2423, 2437, 2438,
2440, 2453, 2454, 2463, 2465, 2469, 2482, 2486, 2491, 2501, 2510,
2512, 2517, 2522, 2532, 2534, 2536, 2553, 2554, 2555, 2558, 2563,
2564, 2574, 2586, 2587, 2596, 2597, 2601, 2604, 2608, 2614, 2618,
2623, 2639, 2654, 2668, 2669, 2672, 2681, 2682, 2687, 2688, 2691,
2697, 2698, 2707, 2710, 2711, 2723, 2736, 2745, 2749, 2750, 2757,
2758, 2759, 2768, 2771, 2782, 2785, 2789, 2802, 2805, 2811, 2819,
2830, 2838, 2839, 2840, 2849, 2857, 2858, 2862, 2865, 2866, 2878,
2881, 2885, 2903, 2909, 2910, 2913, 2915, 2917, 2928, 2930, 2937,
2938, 2957, 2958, 2969, 2970, 2973, 2998, 3017, 3019, 3022, 3039,
3040, 3062, 3073, 3079, 3089, 3091, 3092, 3103, 3142, 3152, 3161,
3168, 3176, 3189, 3203, 3206, 3214, 3242, 3254, 3286, 3295, 3298,
3316, 3332, 3343, 3354, 3383, 3385, 3391, 3397, 3412, 3423, 3467,
3471, 3479, 3482, 3487, 3500, 3553, 3557, 3565, 3566, 3597, 3605,
3606, 3629, 3631, 3632, 3633, 3634, 3647, 3702, 3704, 3746, 3751,
3752, 3754, 3755, 3757, 3761, 3796, 3805, 3814, 3819, 3823, 3829,
3830, 3834, 3840, 3844, 3846, 3860, 3877, 3880, 3884, 3912, 3913,
3917, 3936, 3980, 3986, 3998, 4019, 4035, 4054, 4085, 4102, 4109,
4117, 4124, 4125, 4128, 4129, 4131, 4141, 4142, 4144, 4146, 4152,
4158, 4171, 4218, 4234, 4252, 4293, 4298, 4299, 4310, 4312, 4315,
4428, 4459, 4481, 4482, 4490, 4491, 4495, 4496, 4525, 4527, 4569,
4601, 4604, 4606, 4607, 4613, 4655, 4657, 4659, 4668, 4679, 4681,
4683, 4695, 4706, 4707, 4709, 4710, 4716, 4719, 4745, 4751, 4761,
4783, 4784, 4812, 4855, 4860, 4878, 4892, 4911, 4926, 4946, 4965,
5054, 5068, 5074, 5092, 5110, 5172, 5209, 5273, 5308, 5314, 5332,
5368, 5420, 5432, 5433, 5464, 5468, 5505, 5506
Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a NonDrying Oil 1345, 1501, 1770, 2040, 2364, 2831, 2963, 3452, 3589,
3659, 3739, 3858, 3910, 3981, 4049, 4056, 4137, 4139, 4140, 4153,
4154, 4157, 4234, 4237, 4241, 4252, 4273, 4288, 4291, 4297, 4299,
4326, 4409, 4457, 4493, 4543, 4633, 4650, 4686, 4746, 4761, 4769,
4825, 4832, 4843, 4866, 4878, 4892, 4910, 4926, 4948, 4980, 5010,
5013, 5265, 5275, 5349, 5362, 5420, 5474
ADM. See Archer Daniels Midland Co.
ADM Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly
named Maple Leaf Monarch, and before that Maple Leaf Mills Ltd.
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged
with Maple Leaf Milling in 1962 1470, 2871, 2873, 3081, 3758,
3781, 3875, 3907, 3918, 3979, 4004, 4113, 4303, 4357, 5216
Adulteration of Foods and its Detection 256, 807, 810, 914
Adulteration of Foods and its Detection–Soy Oil Used as an Actual
or Potential Adulterant in Other Oils 111, 270, 345, 347, 365, 482,
603, 664, 671, 677, 684, 702, 715, 718, 719, 722, 734, 745, 762,
774, 783, 901, 1011, 1138, 2718
Adventists, Seventh-day. See Seventh-day Adventists
Adzuki bean. See Azuki Bean
Aﬂatoxins. See Toxins and Toxicity in Foods and Feeds–Aﬂatoxins
Africa–Algeria, Democratic and Popular Republic of 739, 811, 886,
1169, 1199, 1503, 1568, 1572, 1805, 1868, 2023, 2195, 2205, 2835,
2889
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Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain African country 48, 181, 333, 1568

Africa–Angola 2407
Africa Basic Foods. See Harrison, D.W. (M.D.), and Africa Basic
Foods (Uganda)
Africa–Benin (Bénin in French; Dahomey before 1975; Part of
French West Africa from 1904-1960) 1868
Africa–Burundi (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 5455, 5484
Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun in
French) 333
Africa–Central African Republic (République Centrafricaine; Part
of Ubangi-Shari-Chad from 1906-1910. Then Ubangi-Shari or
Oubangui-Chari. Part of French Equatorial Africa from 1910-1960.
Called Central African Empire from 1976-1979; Centrafrique in
French) 5455, 5484
Africa–Chad 5455, 5484
Africa–Congo (formerly Zaire). Ofﬁcially Democratic Republic
of the Congo (DRC). Also known as Congo-Kinshasa. Named
Zaire from Oct. 1971 to May 1997. Named Congo Free State from
1855-1908, Belgian Congo (Congo Belge in French) from 19081960, Republic of the Congo from 1960 to 1964, then Democratic
Republic of the Congo from 1964-1971 1199, 1568, 1708, 2175,
2341, 2390, 3013, 3770, 3789, 3971, 4168, 4969, 5455, 5484
Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French
West Africa from 1895-1959) 1868, 4168, 5455, 5484
Africa–Egypt. Named United Arab Republic (UAR) from 19581971 313, 739, 750, 817, 864, 881, 886, 1209, 1250, 1568, 1703,
1805, 1868, 2454, 2587, 3499, 3518, 3683, 3769, 3971, 4086, 4769,
5062
Africa–Eritrea (Part of Ethiopia PDR from 1952 to May 1993) 1568
Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to
May 1993. Formerly Part of Italian East Africa) 1568, 3971, 5455,
5484
Africa–Gambia (The). Includes Senegambia.. 181, 228, 352, 817
Africa (General) 74, 174, 176, 189, 196, 228, 234, 248, 266, 270,
313, 351, 739, 760, 1313, 1365, 1404, 1572, 1670, 1824, 1868,
2056, 2173, 2844, 3584, 3773, 3971, 4116, 4769, 5512
Africa–Ghana (Gold Coast before 1957) 352, 817, 1868, 5512
Africa–Guinea (French Guinea before 1958; Guinée in French; Part
of French West Africa from 1895-1958) 808, 5455, 5484
Africa–Introduction of Soy Products to. Earliest document seen
concerning soybean products in a certain African country. Soybeans
as such have not yet been reported in this country 1384

Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans or soyfoods in connection with (but not yet in)
a certain African country 206, 260, 548
Africa–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain African country
48, 181, 333, 1064, 1568
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain African country 48, 181,
333, 1568
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain African
country 48, 181, 333, 1568
Africa–Kenya (British East Africa Protectorate from 1895.
Renamed Kenya Protectorate in 1920) 181, 228, 3251
Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also
Spelled Libia) 1568
Africa–Madagascar (Malagasy Republic or Republique Malgache
before 1975) 518, 1568
Africa–Malawi (Nyasaland from 1891-1964) 339
Africa–Mali (Part of French West Africa from 1895-1960. Senegal
& Sudanese Republic from June 20 to August 20, 1960. Formerly
also called French Sudan (Soudan français, created on 18 Aug.
1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 1064,
2084
Africa–Mauritius (Ile Maurice, Including Rodriguez, in the
Mascarene Islands, 450 Miles East of Madagascar) 253, 518, 817,
1568
Africa–Morocco, Kingdom of (Including Western Sahara. Divided
into French Morocco and Spanish Morocco from 1912-1956) 1384,
1503, 1568, 1572, 1868, 2715, 3771
Africa–Mozambique (Moçambique; Portuguese East Africa before
1975) 334
Africa–Niger (Part of French West Africa from 1904-1959) 808
Africa–Nigeria, Federal Republic of 189, 206, 352, 817, 1868,
3971, 4680, 4769, 4995, 5455, 5484
Africa–Reunion (Réunion is a Department of France, in the
Mascarene Islands, 425 Miles East of Madagascar) 1568
Africa–Senegal (Part of French West Africa from 1895-1959.
Sénégal & Sudanese Republic from June 20 to August 20, 1960.
Includes Senegambia) 808, 4103, 4168
Africa–Sierra Leone 352, 457, 817
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Africa–Somalia. (Formed in 1960 by the Union of British
Somaliland and Italian Somaliland. Formerly Part of Italian East
Africa) 5455, 5484
Africa–South Africa, Republic of (Including four former
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named
Union of South Africa from May 1910 to May 1961 48, 181, 184,
228, 256, 260, 283, 334, 339, 352, 357, 431, 457, 475, 486, 487,
491, 518, 521, 704, 724, 817, 943, 952, 1022, 1186, 1503, 1568,
1571, 1737, 1868, 1948, 2175, 2410, 2661, 2741, 2742, 3759, 3949,
3950, 3959, 3963, 3964, 3971, 3989, 4011, 4024, 4027, 4028, 4619,
4768, 4769, 5293, 5296, 5343, 5446, 5481, 5483
Africa–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 3971, 4168, 4769, 5446
Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 1064,
1250, 1568, 5455, 5484
Africa–Tanzania, United Republic of (Formed the Bulk of German
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in
1964 by Merger of Tanganyika and Zanzibar) 260, 3971, 5379
Africa–Togo (Togoland until 1914) 548, 1868, 1870
Africa–Tunisia 1199, 1568, 1572, 1868, 4103, 5481
Africa–Uganda 3971, 4769, 5455, 5484
Africa–Zambia (Northern Rhodesia from 1899-1964) 338, 1868
Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia
from 1970-79) 338, 739, 1568, 1868, 3594, 3780, 4168, 4769,
5455, 5484
Ag Processing Inc a cooperative (AGP) 4102, 4303, 4335, 4421,
4465, 4479, 4511, 4527, 4528, 4539, 4558, 4565, 4581, 4583, 4625,
4640, 4714, 4722, 4765, 4821, 4825, 4832, 4834, 4836, 4839, 4843,
4844, 4849, 4866, 4879, 4885, 4888, 4890, 4895, 4910, 4927, 4955,
4980, 5010, 5013, 5074, 5100, 5129, 5137, 5158, 5166, 5216, 5227,
5234, 5235, 5236, 5249, 5255, 5265, 5266, 5267, 5270, 5275, 5298,
5323, 5324, 5325, 5344, 5345, 5346, 5352, 5354, 5355, 5362, 5363,
5364, 5374, 5395, 5396, 5397, 5436, 5441, 5459, 5480, 5490, 5491,
5502, 5503, 5529, 5540, 5556
AGRI Industries, Inc. (Iowa) 4004, 4303, 5265
Agricultural Adjustment Administration (AAA). See United States
Department of Agriculture (USDA)–Agricultural Adjustment
Administration
Agricultural Chemistry and Engineering, Bureau. See United States
Department of Agriculture (USDA)–Bureau of Agricultural and
Industrial Chemistry

of Agriculture (USDA)–Bureau of Agricultural Economics
Agricultural Experiment Stations in the United States 86, 149, 194,
329, 340, 379, 384, 385, 414, 434, 436, 459, 469, 470, 471, 479,
481, 489, 490, 494, 497, 499, 505, 508, 514, 515, 516, 517, 529,
530, 549, 567, 580, 585, 586, 591, 630, 643, 651, 662, 664, 672,
686, 706, 735, 742, 773, 778, 791, 794, 795, 816, 826, 867, 868,
882, 887, 888, 904, 930, 931, 935, 946, 961, 962, 1013, 1028, 1046,
1059, 1091, 1095, 1103, 1113, 1120, 1145, 1167, 1168, 1169, 1170,
1183, 1219, 1227, 1235, 1279, 1291, 1302, 1323, 1325, 1334, 1359,
1370, 1411, 1412, 1416, 1430, 1443, 1444, 1454, 1469, 1472, 1478,
1480, 1490, 1497, 1500, 1502, 1516, 1521, 1527, 1533, 1570, 1599,
1602, 1609, 1614, 1618, 1621, 1638, 1640, 1641, 1669, 1693, 1717,
1740, 1750, 1770, 1771, 1785, 1786, 1792, 1826, 1868, 1869, 1912,
1941, 1943, 1946, 1947, 1963, 2010, 2193, 2208, 2211, 2247, 2253,
2270, 2314, 2341, 2342, 2355, 2368, 2388, 2401, 2412, 2419, 2429,
2431, 2432, 2452, 2459, 2461, 2506, 2510, 2542, 2555, 2566, 2644,
2667, 2669, 2677, 2682, 2683, 2760, 2763, 2792, 2794, 2803, 2815,
2820, 2823, 2848, 2898, 2944, 3029, 3089, 3107, 3128, 3195, 3288,
3397, 3525, 3584, 3640, 3700, 3747, 3754, 3755, 3772, 3786, 3851,
3882, 3946, 3957, 3964, 3989, 4016, 4021, 4075, 4088, 4132, 4193,
4204, 4205, 4227, 4324, 4369, 4515, 4629, 4630, 4709, 4884, 5569
Agricultural Marketing Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Marketing Service
(AMS)
Agricultural Research Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Research Service
(ARS)
Agricultural Service of USDA. See United States Department of
Agriculture (USDA)–Agricultural Cooperative Service. Including
Farmer Cooperative Service (1926)
Agronomy, soybean. See Cultural Practices, Soybean Production
Ajinomoto Co. Inc. (Tokyo, Japan) 909, 1592, 1595, 2052, 3017,
3862, 3863, 4081, 4085
Alfa-Laval (Lund, Sweden) 3859, 4057, 4969
Alfalfa or Lucerne / Lucern (Medicago sativa) 52, 440, 481, 517,
586, 719, 753, 795, 805, 835, 1235, 1838, 2010, 2281, 2859, 3029,
3193, 3387, 4016, 4515
Alkaline food, ash, reaction, or balance in diet and health. See
Nutrition–Acid-Base Balance
Allergies. See Nutrition–Biologically Active Phytochemicals–
Allergens

Agricultural colleges and universities, state. See Land-Grant
Colleges and Universities

Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of
Wayne Feeds 1012, 1028, 1046, 1051, 1347, 1358, 1363, 1449,
1450, 1451, 1494, 1517, 1597, 1941, 2144, 2220, 2222, 2223, 2253,
2347, 2384, 2419, 2463, 2758, 2786, 3023, 3069, 3412, 3758, 3783,
3790, 3882, 4019, 4088

Agricultural Economics, Bureau of. See United States Department

All-India Research Project on Soyabean (ICAR). See Asia, South–
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India. Work of the Indian Council of Agricultural Research (ICAR)

5321, 5349, 5353, 5354, 5355, 5474, 5475, 5476, 5497, 5569

Allis-Chalmers Manufacturing Co. (Milwaukee, Wisconsin). Made
Farm Equipment (Tractors, Combines) and Soybean Processing
Equipment (Driers, Rolling and Flaking Mills, Solvent Extraction
Units) 2488, 3287

American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence in Africa 3499, 3518, 3683

Almond Milk and Cream. See also: Almonds Used to Flavor
Soymilk, Rice Milk, etc.. 62, 568, 1222, 5084
Almond Oil 11, 53, 84, 420, 482, 547, 753, 754, 807, 810, 1313,
2179, 2399, 2941, 4038, 5089, 5196
Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and
Early History of the Almond. Including Almond Bread, Almond
Meal, and Almonds Seasoned with Soy Sauce / Tamari 17, 21, 27,
52, 111, 403, 440, 584, 807, 1431, 2399, 2715
Alpro (Wevelgem, Belgium), Including the Provamel and Belsoy
Brands Sold in Health Foods Stores 4325, 5331
Alternative medicine. See Medicine–Alternative
Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus,
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus)
1863, 4350, 4383, 4400, 4401, 4402
Amazake. See Rice Milk (Non-Dairy)–Amazake
American Lecithin Corp. (Incorporated 1930), American Lecithin
Company (Re-incorporated 1934-35), and Joseph Eichberg,
President of Both 1088, 1157, 1292, 1381, 1566, 1869, 2080, 2193,
2209, 2309, 2417, 2473, 2509, 2511, 2590, 2616, 2637, 2647, 2648,
2705, 2719, 2861, 2951, 2952, 2953, 2976, 2981, 2991, 3011, 3015,
3023, 3049, 3085, 3125, 3136, 3156, 3162, 3171, 3177, 3202, 3318,
3545, 3709, 3710, 3899, 3900, 3901, 3940, 4014, 4034, 4048, 4118,
4119, 4126, 4134, 4156, 5027, 5028, 5514
American Milling Co. See Allied Mills, Inc.
American Philosophical Society (Philadelphia). See Franklin,
Benjamin
American Soy Products (Michigan). See Natural Foods Distributors
and Manufacturers in the USA–Eden Foods
American Soybean Association (ASA)–Activities in the United
States and Canada, and General Information (Headquarters in
St. Louis, Missouri. Established 3 Sept. 1920. Named National
Soybean Growers’ Association until 1925) 884, 888, 1279, 1377,
1527, 1566, 1614, 1620, 1641, 1802, 1824, 1896, 1937, 1941, 1944,
1949, 1992, 2032, 2144, 2463, 2481, 2581, 2619, 2823, 2858, 2867,
3385, 3828, 3832, 3891, 3966, 3975, 3977, 3978, 4018, 4049, 4102,
4116, 4162, 4182, 4185, 4190, 4206, 4208, 4211, 4212, 4226, 4231,
4233, 4237, 4249, 4252, 4255, 4258, 4263, 4266, 4272, 4273, 4277,
4280, 4286, 4296, 4299, 4301, 4320, 4321, 4328, 4332, 4336, 4362,
4375, 4377, 4403, 4422, 4451, 4489, 4511, 4551, 4558, 4560, 4604,
4606, 4628, 4635, 4640, 4655, 4657, 4659, 4662, 4665, 4668, 4707,
4716, 4722, 4765, 4773, 4800, 4803, 4807, 4819, 4821, 4831, 4857,
4870, 4886, 4903, 4920, 4992, 5041, 5064, 5171, 5229, 5259, 5298,

American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence in Asia 3092, 3142, 3232, 3448, 3473, 3518, 3534, 3653,
4057, 4375, 4487, 4623, 4776, 4777, 4796, 4800, 4819, 4831, 4889,
4915, 4959
American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence in Europe (Western and Eastern) 2760, 3197, 3261, 3449,
3575, 3663, 3859, 4172, 4326, 4889, 5233
American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence in Latin America 3782
American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence Worldwide (General) 3092, 4018, 4154, 4206, 4831,
4889, 5041
American Soybean Association (ASA)–Checkoff Programs
(Legislated / Mandatory Funding. State Programs Starting in North
Carolina in Sept. 1966, National Programs–SPARC–Starting in
1989-1991), and State Promotion Boards (Research & Promotion
Councils) 4074, 4177, 4190, 4206, 4208, 4246, 4301, 4324, 4328,
4369, 4388, 4406, 4542, 4603, 4610, 4614, 4631, 4642, 4753, 4764,
4779, 4780, 4797, 4800, 4819, 4823, 4869, 4915, 4935, 4943, 4946,
4949, 4950, 4994, 5053, 5054, 5092, 5103, 5136, 5144, 5145, 5149,
5150, 5151, 5165, 5172, 5173, 5174, 5182, 5231, 5248, 5353, 5354,
5356, 5392, 5394, 5538
American Soybean Association (ASA)–Funding and Fundraising
Before Checkoff Program or 1971. Voluntary or from USDA (FAS
or ARS) 888, 889, 1826, 3232, 3448, 3832
American Soybean Association (ASA)–Honorary Life Members
2794, 2823, 2859, 3685, 4631, 5569
American Soybean Association (ASA)–Japanese-American
Soybean Institute (JASI) 3142, 3412, 3448, 3473, 3534, 3828
American Soybean Association (ASA)–Legislative Activities 1506,
3931, 4184, 4186, 4592, 4594, 4631, 4668, 4819, 4837, 5013, 5036,
5057, 5086, 5113
American Soybean Association (ASA)–Meetings / Conventions
(Annual) and Meeting Sites 847, 887, 888, 889, 1042, 1058, 1063,
1147, 1148, 1152, 1357, 1366, 1493, 1494, 1641, 1826, 1949, 1960,
1963, 1992, 2043, 2253, 2388, 2589, 2594, 2596, 2732, 2760, 2794,
3832, 4058, 4059
American Soybean Association (ASA)–Members and Membership
Statistics 888, 889, 4375, 4631, 4773
American Soybean Association (ASA)–Ofﬁcers, Directors (Board),
and Special Committees 887, 888, 889, 1061, 1506, 1824, 1960,
2236, 2253, 2721, 2760, 2794, 2859
American Soybean Association (ASA) or United Soybean Board–
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Activities Related to Food Uses of Soybeans / Soyfoods, or Soy
Nutrition, Outside the United States (Not Including Soy Oil) 2760,
3092, 3232, 3473, 3534, 3575, 3859

Anatomy, soybean. See Soybean–Morphology, Structure, and
Anatomy

American Soybean Association (ASA)–Periodicals, Including
Soybean Digest, Proceedings of the American Soybean Assoc.,
Soybean Blue Book, Soya Bluebook, Late News, etc.. 2066, 2643,
2649, 2733, 2794, 3412, 3749, 3848, 3971, 4168, 4177, 4302, 4315,
4510, 4691, 4697, 4990

Anderson International Corp. (Cleveland, Ohio). Manufacturer of
Expellers for Soybean Crushing, Solvent Extraction Equipment,
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co.
and Anderson IBEC 488, 865, 870, 919, 982, 1062, 1242, 1319,
1412, 1770, 2376, 2488, 3287, 3412, 3882, 3938, 4088, 4118, 4121,
4364, 4528, 4831, 5479

American Soybean Association (ASA)–Soybean Council of
America (June 1956-1969). Replaced by American Soybean
Institute (Est. 11 July 1969) 3197, 3261, 3412, 3449, 3499, 3518,
3575, 3625, 3653, 3663, 3683, 3782, 3828, 3832, 3931

Andreas Family of Minnesota and Iowa–Incl. Reuben Peter
Andreas, and his sons Albert, Glenn, Dwayne (1918- ), and Lowell
Andreas (1922- ) 3267, 3497, 3552, 3641, 4143, 4268, 4320, 4593,
5071, 5390

American Soybean Association (ASA)–State Soybean Associations
and Boards (Starting with Minnesota in 1962) 3956, 4177, 4199,
4246, 4262, 4324, 4348, 4349, 4367, 4369, 4370, 4372, 4373, 4374,
4379, 4388, 4405, 4406, 4421, 4424, 4427, 4436, 4437, 4439, 4440,
4441, 4447, 4450, 4456, 4461, 4465, 4466, 4467, 4469, 4472, 4477,
4480, 4481, 4484, 4505, 4544, 4546, 4547, 4586, 4601, 4610, 4614,
4615, 4631, 4724, 4753, 4764, 4779, 4780, 4783, 4787, 4797, 4803,
4863, 4878, 4906, 4907, 4915, 4917, 4935, 4979, 4992, 4994, 5033,
5036, 5049, 5055, 5147, 5172, 5174, 5209, 5210, 5211, 5212, 5213,
5214, 5263, 5327, 5328, 5333, 5334, 5398, 5442, 5515, 5516, 5517

Ang-kak. See Koji, Red Rice

American Soybean Association (ASA)–State Soybean Associations
and United Soybean Board–Activities Related to Food Uses of
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not
Including Soy Oil or Edible Oil Products) 847, 887, 889, 1148,
1152, 1279, 1363, 1566, 1944, 1949, 1992, 2388, 2481, 2596, 3971,
4177, 4208, 4296, 4324, 4336, 4614, 4628, 4707, 4724, 4770, 4779,
4783, 4784, 4787, 4906, 4907, 4967, 4979, 5054, 5092, 5144, 5147,
5164, 5173
American Soybean Association (ASA)–Strayer. See Strayer Family
of Iowa
American Soybean Association (ASA)–United Soybean Board
(USB, Established 1991, Chesterﬁeld, Missouri) 4301, 4369, 4421,
4427, 4437, 4439, 4440, 4461, 4466, 4467, 4472, 4475, 4476, 4484,
4510, 4511, 4534, 4542, 4603, 4607, 4613, 4614, 4628, 4631, 4636,
4642, 4668, 4681, 4694, 4695, 4696, 4697, 4711, 4718, 4750, 4764,
4770, 4784, 4800, 4803, 4804, 4832, 4870, 4878, 4916, 4939, 4945,
4946, 4949, 4950, 4951, 4965, 4967, 4974, 4990, 4996, 4997, 5017,
5053, 5054, 5055, 5092, 5145, 5149, 5172, 5316, 5353, 5354, 5355,
5356, 5415, 5433, 5464, 5474, 5475, 5476, 5504, 5505, 5506
American Soybean Association–Research Foundation (ASARF,
1965-1980), Market Development Foundation (ASAMDF, ASMDF,
1977-1980), and American Soybean Development Foundation
(ASDF, Dec. 1980--1991) 4631, 5356
Amino Acids and Amino Acid Composition and Content. See also
Nutrition–Protein Quality; Soy Sauce, HVP Type 552, 568, 607,
1454, 1456, 1465, 1740, 1741, 1943, 2147, 2297, 3109, 3199, 3286,
3287, 3534, 3542, 3607, 3770, 3805, 3846, 3849, 3854, 4039, 4191,
4206, 4235, 4313, 4324, 4344, 4360, 4383, 4678, 4784, 4881, 4969,
5007, 5273

Ang-kak or angkak. See Koji, Red Rice
Antinutritional Factors (General). See also: Allergens, Estrogens,
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors.
See also: Phytic Acid 3287, 3802, 3844, 3854, 4078, 4206, 4568
Antioxidants and Antioxidant / Antioxidative Activity (Especially
in Soybeans and Soyfoods) 1279, 1294, 1442, 1470, 1521, 1770,
2488, 2890, 2893, 3029, 3241, 3347, 3700, 3955, 4159, 4243, 4289,
4517, 4918
Appliances. See Blender
Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean
Meal Using Aquaculture or Mariculture
Archaeology and Archaeological Discoveries of Ancient Soybeans
or Soyfoods 4104, 4224
Archer Daniels Midland Co. (ADM) (Decatur, Illinois;
Minneapolis, Minnesota until 1969) 1046, 1051, 1070, 1082, 1152,
1188, 1386, 1412, 1450, 1470, 1477, 1512, 1536, 1540, 1566, 1579,
1580, 1693, 1740, 1741, 1941, 1944, 1962, 1977, 1978, 2144, 2220,
2222, 2223, 2250, 2309, 2347, 2384, 2417, 2459, 2463, 2467, 2539,
2591, 2596, 2644, 2648, 2660, 2678, 2724, 2732, 2744, 2755, 2758,
2785, 2796, 2805, 2851, 2854, 2871, 2873, 2876, 2905, 2918, 2922,
2933, 2963, 2982, 3020, 3023, 3062, 3069, 3113, 3176, 3179, 3182,
3193, 3197, 3225, 3296, 3310, 3332, 3343, 3383, 3386, 3412, 3419,
3431, 3453, 3479, 3480, 3507, 3552, 3553, 3554, 3574, 3586, 3592,
3593, 3616, 3639, 3647, 3700, 3758, 3781, 3795, 3817, 3825, 3859,
3864, 3875, 3880, 3882, 3890, 3907, 3918, 3965, 3979, 3997, 4004,
4018, 4022, 4023, 4034, 4048, 4063, 4070, 4079, 4085, 4103, 4113,
4115, 4116, 4118, 4119, 4121, 4126, 4134, 4152, 4265, 4268, 4282,
4303, 4320, 4331, 4333, 4336, 4340, 4357, 4365, 4421, 4428, 4435,
4479, 4554, 4555, 4556, 4570, 4571, 4593, 4597, 4638, 4678, 4751,
4753, 4785, 4809, 4831, 4978, 5009, 5048, 5062, 5069, 5071, 5072,
5100, 5173, 5189, 5197, 5266, 5280, 5289, 5309, 5313, 5322, 5331,
5345, 5390, 5395, 5435, 5493, 5512, 5526, 5562, 5563, 5564
Argentina. See Latin America, South America–Argentina
Arkady, British. See British Arkady Co. Ltd.

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1963
Arkansas Grain Corp. See Riceland Foods
Arlington Experimental Farm. See United States Department of
Agriculture (USDA)–Arlington Experimental Farm
Asia, Central (General) 463
Asia, Central–Kazakhstan / Kazakstan (Formerly Kazakh SSR, a
Central Asian Soviet Republic from 1917 to Dec. 1991) 2800
Asia, Central–Turkistan / Turkestan. Its Western Part (Russian
Turkestan or West Turkestan) late 1800s to 1924. Its Eastern Part
(Chinese Turkestan, Kashgaria, or East Turkestan) 1700s to ca.
1884, when it Became Sinkiang 1868
Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central
Asian Soviet Republic from 1917 to Dec. 1991) 1866
Asia, East–China–Chinese Restaurants Outside China, or Soy
Ingredients Used in Chinese-Style Recipes, Food Products, or
Dishes Outside China 613, 655, 869, 891, 1429, 1430, 1484, 1485
Asia, East–China–English-Language Documents that Contain
Cantonese Romanization, Transliteration, or Pronunciation
of Numerous Soyfood Names. There Is No Standard Way of
Romanizing Cantonese 17, 265, 655
Asia, East–China (People’s Republic of China; Zhonghua Renmin
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 1, 2, 3,
4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 25,
26, 27, 29, 30, 32, 34, 35, 36, 37, 39, 40, 41, 42, 43, 44, 45, 46, 48,
49, 50, 51, 52, 53, 54, 55, 56, 58, 59, 61, 62, 63, 64, 65, 66, 68, 70,
71, 72, 74, 76, 77, 78, 79, 80, 81, 86, 87, 89, 90, 91, 92, 93, 94, 95,
96, 98, 100, 101, 102, 104, 105, 106, 108, 112, 114, 118, 119, 123,
125, 127, 128, 133, 136, 138, 139, 141, 143, 144, 145, 146, 147,
148, 149, 151, 152, 154, 155, 160, 162, 165, 168, 172, 174, 175,
181, 182, 186, 190, 194, 196, 203, 204, 209, 226, 228, 231, 239,
241, 248, 249, 253, 254, 255, 258, 262, 263, 265, 266, 270, 271,
275, 280, 281, 282, 284, 288, 289, 290, 294, 295, 296, 298, 299,
308, 312, 313, 315, 318, 323, 328, 350, 353, 359, 361, 369, 374,
382, 401, 403, 404, 416, 428, 430, 444, 448, 461, 463, 472, 483,
502, 504, 511, 513, 545, 547, 548, 559, 562, 563, 566, 568, 569,
572, 573, 578, 587, 591, 608, 615, 618, 621, 625, 628, 629, 634,
639, 642, 654, 655, 660, 680, 714, 716, 717, 720, 724, 725, 726,
739, 741, 750, 759, 760, 762, 764, 772, 787, 798, 806, 811, 817,
820, 823, 828, 835, 845, 849, 850, 851, 852, 854, 858, 871, 874,
875, 877, 881, 883, 890, 892, 905, 909, 916, 919, 920, 934, 935,
954, 969, 976, 981, 985, 1022, 1025, 1029, 1030, 1035, 1038, 1043,
1049, 1050, 1056, 1062, 1064, 1068, 1085, 1097, 1113, 1129, 1140,
1141, 1142, 1148, 1167, 1169, 1170, 1172, 1177, 1184, 1188, 1189,
1199, 1222, 1234, 1266, 1291, 1304, 1309, 1318, 1339, 1343, 1353,
1354, 1363, 1390, 1395, 1396, 1404, 1430, 1436, 1439, 1462, 1465,
1469, 1490, 1503, 1522, 1535, 1563, 1566, 1567, 1568, 1572, 1573,
1577, 1581, 1595, 1604, 1640, 1660, 1661, 1670, 1733, 1768, 1770,
1792, 1868, 1871, 1886, 1887, 2001, 2175, 2220, 2221, 2223, 2284,
2300, 2333, 2345, 2351, 2367, 2450, 2466, 2475, 2488, 2490, 2507,
2552, 2558, 2583, 2596, 2635, 2657, 2661, 2668, 2716, 2740, 2770,
2838, 2844, 2847, 2848, 2892, 2893, 2898, 2927, 2933, 3025, 3080,
3092, 3121, 3142, 3152, 3224, 3287, 3448, 3609, 3610, 3708, 3722,
3730, 3770, 3818, 3833, 3846, 3880, 3911, 3928, 3967, 3968, 3971,

3994, 4018, 4043, 4057, 4081, 4103, 4104, 4105, 4168, 4177, 4195,
4197, 4206, 4218, 4224, 4267, 4279, 4284, 4304, 4344, 4626, 4716,
4886, 4889, 4929, 5041, 5054, 5232, 5274, 5296, 5380, 5382, 5409,
5474, 5476, 5493, 5496, 5533
Asia, East–China–Shennong / Shên Nung / Shen Nung–The
Heavenly Husbandman and Mythical Early Emperor of China 16,
21, 22, 628, 772, 905, 1022, 1286, 1339, 1367, 1478, 1513, 1522,
1577, 2220, 2223, 2281, 2504, 3880
Asia, East–China–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 817, 851, 852, 864, 919, 1022, 1660, 2041,
2663, 2838, 2892, 3818, 3971, 5041, 5389, 5496
Asia, East–Chinese overseas. See Chinese Overseas, Especially
Work with Soy (Including Chinese from Taiwan, Hong Kong,
Singapore, etc.)
Asia, East (General) 6, 7, 313, 405, 438, 490, 522, 549, 661, 678,
688, 723, 780, 819, 860, 887, 1007, 1028, 1148, 1171, 1506, 1767,
1824, 2173, 2343, 2731, 2838, 3079, 3859, 3864, 4048, 4125, 4131,
4193, 4428, 4761, 5296
Asia, East–Hong Kong Special Administrative Region (SAR)
(British Colony until 1 July 1997, then returned to China) 18, 20,
93, 98, 151, 183, 184, 406, 430, 468, 472, 654, 750, 794, 798, 1304,
1410, 1569, 1661, 1768, 1870, 3736, 4214, 4700, 5274, 5493
Asia, East–Introduction of Soy Products to. Earliest document
seen concerning soybean products in a certain East Asian country.
Soybeans as such have not yet been reported in this country 68
Asia, East–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain East Asian country 74
Asia, East–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain East Asian
country 74
Asia, East–Introduction of Soybeans to or Dissemination of
Soybeans from. Other or general information and leads concerning
East Asia 21
Asia, East–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain East Asian country 74,
4224
Asia, East–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain East
Asian country 74
Asia, East–Japan–Early Foreign Travelers in–Before 1850 5508,
5509
Asia, East–Japan–Japanese Restaurants or Grocery Stores Outside
Japan, or Soy Ingredients Used in Japanese-Style Recipes, Food
Products, or Dishes Outside Japan 5245, 5508, 5509
Asia, East–Japan (Nihon or Nippon) 9, 11, 12, 17, 24, 25, 28, 33,
37, 38, 39, 40, 41, 42, 47, 53, 54, 56, 57, 58, 59, 60, 61, 67, 68, 69,
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70, 71, 75, 76, 77, 79, 80, 81, 82, 83, 85, 86, 88, 89, 91, 92, 93, 97,
99, 101, 104, 106, 113, 114, 115, 119, 120, 121, 122, 124, 125, 126,
127, 129, 130, 131, 132, 136, 137, 140, 141, 142, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 162, 163, 165, 167,
168, 170, 173, 175, 176, 180, 181, 182, 184, 185, 186, 187, 191,
194, 196, 206, 209, 211, 218, 226, 227, 228, 229, 230, 231, 233,
236, 240, 241, 242, 243, 246, 247, 248, 249, 250, 251, 252, 255,
256, 258, 261, 263, 266, 268, 269, 270, 271, 273, 278, 281, 282,
284, 286, 294, 295, 296, 299, 306, 313, 314, 318, 327, 330, 332,
336, 338, 350, 352, 353, 356, 360, 374, 376, 380, 381, 382, 387,
389, 404, 416, 436, 444, 448, 450, 453, 460, 463, 472, 473, 477,
480, 483, 484, 485, 491, 495, 497, 502, 504, 506, 511, 512, 514,
515, 516, 518, 521, 524, 527, 528, 534, 536, 538, 539, 546, 548,
551, 552, 553, 554, 555, 556, 559, 562, 563, 564, 566, 568, 569,
572, 576, 578, 582, 587, 589, 597, 601, 602, 609, 610, 615, 621,
623, 624, 626, 630, 634, 639, 651, 653, 654, 658, 660, 665, 667,
668, 670, 672, 676, 683, 687, 689, 691, 696, 697, 700, 703, 705,
708, 709, 713, 717, 720, 724, 725, 726, 729, 732, 739, 740, 741,
743, 744, 749, 750, 751, 752, 755, 758, 759, 760, 762, 763, 764,
768, 769, 770, 771, 774, 776, 777, 779, 783, 784, 786, 787, 788,
790, 803, 806, 809, 811, 815, 817, 820, 823, 825, 826, 828, 830,
839, 843, 845, 846, 851, 852, 854, 856, 857, 862, 864, 865, 866,
870, 876, 877, 881, 883, 890, 891, 892, 896, 898, 899, 905, 909,
916, 917, 919, 925, 926, 927, 928, 934, 935, 938, 955, 956, 958,
969, 979, 980, 985, 988, 991, 995, 1005, 1016, 1022, 1029, 1030,
1035, 1038, 1049, 1061, 1062, 1064, 1069, 1074, 1079, 1080, 1081,
1084, 1085, 1093, 1102, 1141, 1147, 1149, 1151, 1158, 1168, 1169,
1175, 1189, 1192, 1194, 1199, 1207, 1212, 1213, 1215, 1249, 1251,
1252, 1259, 1271, 1272, 1290, 1295, 1303, 1304, 1306, 1309, 1312,
1318, 1326, 1329, 1349, 1399, 1400, 1404, 1410, 1447, 1503, 1507,
1532, 1561, 1568, 1569, 1571, 1572, 1595, 1628, 1629, 1630, 1631,
1634, 1640, 1659, 1660, 1661, 1666, 1667, 1670, 1690, 1694, 1695,
1697, 1698, 1699, 1702, 1710, 1727, 1735, 1760, 1765, 1768, 1787,
1799, 1814, 1836, 1841, 1853, 1861, 1865, 1868, 1869, 1870, 1871,
1886, 1888, 1889, 1890, 1891, 1893, 1894, 1906, 1934, 1941, 1942,
1948, 1952, 2008, 2009, 2019, 2041, 2052, 2071, 2074, 2096, 2141,
2175, 2177, 2182, 2221, 2253, 2315, 2345, 2354, 2407, 2413, 2466,
2475, 2546, 2550, 2558, 2559, 2573, 2580, 2583, 2596, 2605, 2628,
2663, 2740, 2770, 2798, 2838, 2842, 2844, 2846, 2847, 2848, 2885,
2893, 2945, 2971, 2985, 2995, 3002, 3017, 3030, 3044, 3070, 3078,
3092, 3104, 3109, 3124, 3142, 3160, 3170, 3224, 3232, 3234, 3240,
3241, 3245, 3287, 3412, 3413, 3441, 3448, 3463, 3473, 3497, 3522,
3526, 3534, 3536, 3564, 3584, 3587, 3595, 3601, 3613, 3648, 3659,
3665, 3671, 3678, 3681, 3693, 3697, 3702, 3703, 3704, 3706, 3712,
3716, 3722, 3726, 3730, 3731, 3736, 3751, 3752, 3763, 3770, 3771,
3828, 3854, 3862, 3863, 3870, 3872, 3879, 3911, 3936, 3971, 4036,
4037, 4039, 4042, 4043, 4046, 4057, 4081, 4085, 4103, 4116, 4126,
4168, 4175, 4179, 4197, 4206, 4214, 4215, 4218, 4224, 4230, 4268,
4275, 4279, 4299, 4304, 4317, 4346, 4347, 4350, 4365, 4375, 4487,
4540, 4574, 4594, 4603, 4608, 4623, 4626, 4629, 4639, 4653, 4716,
4727, 4776, 4777, 4788, 4796, 4814, 4831, 4889, 4915, 4946, 4959,
4969, 4986, 5211, 5272, 5296, 5389, 5493, 5508, 5509, 5539, 5565
Asia, East–Japan–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 75, 77, 89, 119, 120, 137, 147, 151, 211, 230,
258, 261, 263, 270, 271, 453, 484, 739, 817, 827, 851, 852, 917,
919, 1022, 1306, 1410, 1569, 1660, 1666, 1667, 1941, 2019, 2041,
2177, 2221, 2770, 2838, 3971, 5508, 5509
Asia, East–Japanese overseas. See Japanese Overseas, Especially

Work with Soy
Asia, East–Korea (North and South; Formerly Also Spelled Corea
and Called “Chosen” by the Japanese [1907-1945]) 68, 77, 79, 80,
91, 97, 101, 120, 137, 141, 145, 147, 149, 151, 153, 211, 218, 226,
230, 248, 250, 258, 261, 263, 271, 281, 282, 299, 313, 350, 432,
453, 460, 483, 484, 511, 512, 514, 515, 516, 545, 615, 639, 654,
683, 725, 729, 739, 743, 744, 750, 755, 759, 760, 762, 776, 817,
823, 827, 828, 845, 851, 852, 877, 909, 919, 935, 969, 985, 990,
1002, 1010, 1038, 1052, 1061, 1085, 1141, 1168, 1169, 1175, 1306,
1309, 1410, 1503, 1568, 1569, 1604, 1640, 1660, 1667, 1670, 1787,
1792, 1799, 1868, 1886, 1941, 2041, 2093, 2173, 2221, 2451, 2556,
2559, 2583, 2663, 2740, 2770, 2798, 2833, 2838, 2844, 2898, 3846,
3971, 4039, 4275, 4838, 4915, 5296, 5297, 5448, 5476
Asia, East–Korea–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 453, 484, 739, 851, 852, 919, 1660, 1666,
2221, 2556, 2838, 3971
Asia, East–Koreans overseas. See Koreans Overseas, Especially
Work with Soy
Asia, East–Macao / Macau (Portuguese Colony, then Overseas
Territory. Returned to China in 1999) 20
Asia, East–Manchuria. See South Manchuria Railway and the South
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)
Asia, East–Manchuria (Called Manchoukuo or Manchukuo by
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang],
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950)
15, 17, 18, 19, 20, 21, 22, 25, 29, 30, 36, 38, 45, 46, 49, 53, 58, 68,
74, 76, 78, 80, 90, 91, 93, 96, 97, 100, 101, 102, 103, 104, 108, 112,
114, 117, 118, 119, 120, 121, 122, 124, 125, 128, 129, 130, 131,
132, 134, 136, 138, 139, 143, 146, 149, 151, 152, 153, 155, 156,
157, 160, 162, 163, 165, 168, 170, 172, 173, 174, 175, 176, 180,
181, 182, 184, 185, 186, 187, 194, 196, 202, 203, 204, 206, 207,
209, 211, 212, 215, 217, 218, 228, 230, 231, 232, 233, 236, 237,
239, 240, 241, 243, 246, 247, 248, 249, 250, 251, 252, 253, 254,
255, 258, 260, 262, 263, 265, 266, 267, 268, 269, 270, 278, 280,
281, 282, 283, 284, 286, 288, 294, 295, 296, 298, 299, 308, 309,
312, 313, 315, 316, 323, 327, 332, 334, 338, 350, 352, 353, 356,
358, 360, 368, 369, 371, 372, 376, 379, 380, 381, 382, 385, 387,
389, 390, 391, 395, 401, 404, 406, 414, 416, 430, 431, 444, 448,
450, 453, 457, 460, 461, 462, 463, 467, 468, 469, 472, 477, 480,
481, 483, 484, 485, 486, 489, 495, 497, 499, 502, 504, 511, 512,
514, 515, 516, 518, 521, 529, 538, 542, 547, 550, 559, 562, 563,
564, 566, 568, 574, 576, 578, 579, 610, 613, 615, 620, 621, 623,
624, 625, 626, 634, 635, 637, 639, 642, 651, 654, 658, 660, 670,
677, 680, 683, 703, 717, 720, 724, 725, 729, 739, 740, 741, 743,
744, 749, 750, 755, 756, 759, 760, 762, 763, 764, 766, 768, 769,
774, 777, 779, 782, 783, 784, 786, 787, 788, 792, 795, 809, 811,
817, 820, 823, 824, 825, 826, 827, 828, 830, 835, 851, 852, 854,
856, 864, 869, 870, 876, 877, 881, 886, 890, 891, 892, 896, 897,
898, 905, 909, 916, 917, 919, 920, 925, 926, 927, 928, 934, 935,
943, 953, 954, 958, 961, 963, 969, 974, 975, 976, 979, 981, 982,
985, 990, 991, 995, 996, 1002, 1019, 1020, 1021, 1022, 1023, 1024,
1025, 1026, 1029, 1030, 1038, 1043, 1045, 1047, 1049, 1050, 1052,
1053, 1056, 1061, 1062, 1064, 1068, 1069, 1079, 1080, 1085, 1092,
1102, 1113, 1138, 1141, 1158, 1167, 1168, 1169, 1170, 1189, 1199,
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1234, 1250, 1259, 1269, 1290, 1306, 1309, 1312, 1316, 1318, 1329,
1352, 1377, 1387, 1404, 1410, 1430, 1436, 1503, 1507, 1509, 1568,
1569, 1571, 1572, 1578, 1592, 1594, 1595, 1604, 1634, 1638, 1640,
1660, 1666, 1667, 1670, 1683, 1731, 1733, 1735, 1770, 1787, 1796,
1799, 1820, 1824, 1833, 1837, 1865, 1866, 1867, 1868, 1886, 1908,
1941, 1948, 1952, 2019, 2041, 2052, 2135, 2173, 2175, 2177, 2220,
2221, 2223, 2281, 2315, 2347, 2351, 2440, 2488, 2554, 2556, 2557,
2558, 2559, 2663, 2725, 2740, 2770, 2798, 2817, 2838, 2843, 2844,
2847, 2885, 2892, 2893, 2898, 2933, 3080, 3092, 3121, 3224, 3287,
3631, 3703, 3704, 3722, 3818, 3994, 4048, 4104, 4218, 4224, 4716
Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 101, 209, 241, 246, 294, 444, 717,
739, 750, 817, 826, 830, 851, 852, 854, 864, 876, 881, 919, 991,
1022, 1061, 1085, 1141, 1410, 1569, 1595, 1660, 1667, 1820, 1941,
2019, 2177, 2221, 2663, 2838
Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia
Before 1911; Mongolian People’s Republic until 1992) 38, 374,
740, 1436
Asia, East–Soybean Crushing–Soy Oil and Meal Production and
Consumption–Statistics, Trends, and Analyses 53, 74, 78, 98, 101,
112, 281
Asia, East–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 1138, 1594, 1660
Asia, East–Taiwan (Republic of China. Widely called by its
Portuguese name, Formosa, from the 1870s until about 1945) 27,
74, 78, 118, 129, 137, 140, 151, 230, 251, 313, 368, 477, 484, 654,
739, 759, 787, 806, 817, 827, 851, 852, 969, 1259, 1309, 1329,
1670, 1868, 1941, 2221, 2838, 3818, 3856, 3971, 4168, 4215, 4915,
5218, 5262
Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 151, 484, 739, 851, 852, 1941,
2838
Asia, East–Tibet (Conquered by China in 1950; Also called Thibet
or, in Chinese, Sitsang) and Tibetans Outside Tibet 3818
Asia, East–Trade (Imports or Exports) of Soybeans, Soy Oil, and /
or Soybean Meal–Statistics. See also Trade (International) 115
Asia (General, Including East, Southeast, South, Middle East, and
Central) 1868, 3971, 4632, 4819
Asia, Middle East–Afghanistan, Islamic State of 5455, 5484
Asia, Middle East–Bahrain, State of (Also spelled Bahrein) 739
Asia, Middle East–Cyprus 1568
Asia, Middle East–Introduction of Soy Products to. Earliest
document seen concerning soybean products in a certain Middle
Eastern country. Soybeans as such have not yet been reported by
that date in this country 209, 1304
Asia, Middle East–Introduction of Soy Products to. This document

contains the earliest date seen for soybean products in a certain
Middle Eastern country. Soybeans as such had not yet been reported
by that date in this country 209, 1304
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Middle Eastern country 864,
1568
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans or soyfoods in connection with (but not
yet in) a certain Middle Eastern country 248, 1568
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Middle
Eastern country 1568
Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Middle
Eastern country 864
Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-eIrân; Persia before 1935) 739, 864, 1868, 2715, 2852, 3625, 3971
Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 4875
Asia, Middle East–Israel and Judaism (State of Israel, Medinat
Israel; Established May 1948; Including West Bank, Gaza Strip, and
Golan Heights Since 1967) 1568, 3306, 3882, 5250, 5313
Asia, Middle East–Jordan, Hashemite Kingdom of (Transjordan
until 1949) 3518
Asia, Middle East–Kuwait (Dowlat al-Kuwait) 4982
Asia, Middle East–Lebanon (al-Jumhouriya al-Lubnaniya) 3518
Asia, Middle East, Mideast, or Near East (General) 3971, 4104
Asia, Middle East–Palestine (Divided between Israel and Jordan in
1948-49) 1568, 5250
Asia, Middle East–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 3971
Asia, Middle East–Syria (Syrian Arab Republic; Including Latakia,
Alawiya, and Territory of the Alaouites) 1304, 1661, 1768, 3518
Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 209,
248, 811, 864, 1568, 2715, 3653, 3971, 4168, 4183, 4220, 5323
Asia, South–Bangladesh, People’s Republic of (East Bengal [See
India] from 1700s-1947, and East Pakistan [See Pakistan] from
1947-1971) 1568, 3405, 4168
Asia, South–Bhutan, Kingdom of 1568
Asia, South–India (Bharat, Including Sikkim, and Andaman and
Nicobar Islands) 10, 11, 17, 26, 28, 48, 51, 52, 53, 54, 55, 58, 60,
63, 66, 68, 70, 76, 89, 136, 151, 168, 174, 181, 184, 185, 203, 228,
243, 266, 270, 278, 284, 313, 315, 321, 338, 353, 374, 393, 395,
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448, 463, 518, 548, 568, 600, 669, 811, 817, 823, 826, 881, 1309,
1375, 1404, 1418, 1503, 1566, 1568, 1571, 1640, 1670, 1824, 1850,
1853, 1868, 1948, 2006, 2175, 2258, 2292, 2682, 2683, 2760, 2844,
2927, 3063, 3147, 3235, 3724, 3770, 3794, 3808, 3809, 3812, 3813,
3820, 3821, 3858, 3885, 3924, 3971, 4081, 4085, 4086, 4111, 4142,
4144, 4145, 4163, 4165, 4168, 4170, 4206, 4210, 4340, 4755, 4800,
4889, 4969, 5041, 5294, 5296, 5330, 5343, 5380, 5389, 5455, 5475,
5479, 5484, 5537, 5558
Asia, South–India, Northeast / North-East. The Contiguous Seven
Sister States and Sikkim–Which are Ethnically Distinct. The States
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, and Tripura 393, 1568, 1868, 3147
Asia, South–India. Work of the Indian Agricultural Research
Institute (IARI, New Delhi) with Soyabeans in India. Established
in 1905 as the Imperial Agricultural Research Institute (Pusa
Samastipur, and Bihar) 3794, 3808, 3812, 3821
Asia, South–India. Work of the Indian Council of Agricultural
Research (ICAR), the All-India Research Project on Soyabean
(ICAR, Uttar Pradesh), and the National Research Centre for
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 3794,
3808, 3809, 3821, 4163
Asia, South–India. Work of the Indian Institute of Science
(Bangalore) with Soyabeans in India 2760
Asia, South (Indian Subcontinent) 3971
Asia, South–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain South Asian
country 393
Asia, South–Nepal, Kingdom of 393, 1568, 3924, 5304, 5305, 5499
Asia, South–Pakistan, Islamic Republic of (Part of British India
until 1947. Divided into West Pakistan and East Pakistan 19471971, when East Pakistan Became Independent as Bangladesh)
1568, 3405, 3412, 5455, 5484
Asia, South–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 3147, 3808, 3809, 3971, 4168, 5389
Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon
before 22 May 1972. Serendib was the ancient Arabic name) 49, 58,
294, 295, 389, 615, 739, 1064, 1568, 1670, 1868, 3856, 3917, 4081,
4197
Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979
to the 1980s; Also Khmer Republic) 313, 624, 703, 739, 792, 1568,
1868, 2935, 3971
Asia, Southeast (General) 184, 270, 548, 578, 600, 1767, 2817,
4104, 4218, 4716
Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East
Indies, or Dutch East Indies before 1945) (Including Islands of
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West
Irian], and Sumatra) 9, 11, 58, 59, 99, 101, 104, 112, 118, 171, 281,

282, 294, 313, 374, 389, 615, 717, 739, 750, 759, 817, 825, 833,
854, 864, 877, 890, 909, 969, 1002, 1022, 1056, 1061, 1168, 1329,
1404, 1410, 1503, 1568, 1569, 1640, 1660, 1670, 1767, 1799, 1886,
1928, 1941, 1948, 2019, 2173, 2175, 2177, 2221, 2661, 2663, 2838,
3121, 3773, 3846, 3971, 4161, 4168, 4206, 5323, 5389, 5417, 5427,
5476
Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 851, 852, 1022, 1503, 1941, 2221,
2838, 3971
Asia, Southeast–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Southeast
Asian country 313
Asia, Southeast–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Southeast Asian country 313
Asia, Southeast–Laos 374, 382, 624, 703, 792, 1568, 2935
Asia, Southeast–Malaysia, Federation of (Including East Malaysia
Composed of Sarawak and Sabah. British Borneo or North Borneo
from about 1881 to 1963). Federation of Malaya before 1963 23,
58, 94, 152, 209, 321, 472, 739, 817, 1404, 1568, 1868, 2175, 2281,
2343, 2420, 3773, 4168, 4811, 5296, 5382, 5389, 5476
Asia, Southeast–Myanmar / Burma. Ofﬁcially Union of Myanmar
389, 724, 817, 1568, 1868, 2173, 3773, 3971
Asia, Southeast–Philippines, Republic of the 58, 376, 497, 563,
817, 984, 1184, 1404, 1503, 1568, 1587, 1773, 1868, 1948, 2175,
2284, 2294, 2416, 3773, 3905, 3906, 3971, 4055, 4081, 4168, 4632,
5296, 5323, 5382, 5427
Asia, Southeast–Singapore (Part of the Straits Settlements [British]
from 1826 to 1946) 11, 209, 321, 472, 739, 1404, 1868, 3773, 4812,
5323, 5474
Asia, Southeast–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 3971
Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 58, 739,
1404, 1503, 1568, 1868, 3773, 3971, 4283, 4471, 5084, 5296, 5323,
5476
Asia, Southeast–Trade (Imports or Exports) of Soybeans, Soy Oil,
and / or Soybean Meal–Statistics. See also Trade (International)
298, 472, 750, 854, 2838
Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of
(North and South) (Divided by French into Tonkin, Annam, and
Cochinchine from 1887-1945) 45, 58, 135, 155, 171, 298, 313, 319,
325, 332, 359, 374, 382, 472, 540, 612, 624, 625, 703, 739, 792,
817, 821, 834, 851, 852, 1097, 1129, 1503, 1568, 1572, 1670, 1868,
2175, 2298, 2483, 2935, 3971, 4525, 4800, 5323, 5475
Asia, Transcaucasia–Georgia, Republic of (Formerly Georgian
SSR, a Transcaucasian Soviet Republic from 1921 to Dec. 1991)
2701
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Asia, Transcaucasia (Presently Armenia, Azerbaijan, and Georgia.
Formerly Transcaucasian Soviet Republics from about 1917 to Dec.
1991) 2175
Asian soybean crushers (general). See Soybean Crushers (Asia)
Asparagus bean. See Yard-Long Bean or Asparagus Bean
Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Benzene / Benzine / Benzol solvents for extraction. See Solvents

Australia. See Oceania–Australia
AVRDC–The World Vegetable Center. Named Asian Vegetable
Research and Development Center (AVRDC) from 1971 to 2008
(Shanhua, Taiwan) 4215
Azuki Bean–Etymology of These Terms and Their Cognates/
Relatives in Various Languages 33, 230, 480
Azuki Bean. Vigna angularis (Willd.) Ohwi & H. Ohashi. Also
called Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red
Bean, Red Mung Bean, Small Red Bean. Japanese–Kintoki,
Komame, Shôzu. Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small
Bean], Ch’ih Hsiao Tou [Red Small Bean]. Former scientiﬁc names:
Phaseolus radiatus (L.), Dolichos angularis (Willd.), Phaseolus
angularis (Willd.) Wight, or Azukia angularis (Willd.) Ohwi 4, 7,
11, 24, 33, 42, 58, 59, 75, 76, 77, 88, 101, 106, 108, 119, 120, 137,
147, 150, 151, 162, 230, 281, 282, 430, 453, 460, 480, 483, 484,
545, 628, 639, 670, 744, 764, 817, 858, 920, 988, 1038, 1056, 1306,
1666, 2019, 2177, 2559, 2770, 2971, 3818, 4104, 4275, 4402, 4519,
4523, 4928, 5462
Azumaya, Inc. (Started Making Tofu in 1930 in San Francisco,
California). Acquired by Vitasoy on 27 May 1993 4214, 4968
Bacon or bacon bits, meatless. See Meat Alternatives–Meatless
Bacon, Ham, Chorizo and Other Pork-related Products
Bacteria in intestines–beneﬁcial. See Intestinal Flora / Bacteria
Bambarra groundnuts (Voandzeia subterranea). Also spelled
Bambara 52, 59, 63, 518, 1863
Barges used to transport soybeans. See Transportation of Mature
Soybeans to Market, Transportation of Soybeans or Soy Products to
Market by Water Using Barges, Junks, etc
Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Bean curd sticks, dried. See Yuba–Dried Yuba Sticks

Bees, Honeybees (Apis mellifera), and Apiculture–Making Honey
from Nectar in Soybean Flowers and Pollinating the Flowers 1005,
2261, 2338, 4977

Benni, Benne, Benniseed. See Sesame Seed

Australasia. See Oceania

Bean curd skin. See Yuba

Beef alternatives. See Meat Alternatives–Beef Alternatives,
Including Beef Jerky, etc. See also Meatless Burgers

Bees, Honeybees (Apis mellifera), and Apiculture–Soy Flour Fed in
Pollen Substitutes or Supplements 2418, 2898, 4158

Atlantic Ocean islands. See Oceania

Bean curd. See Tofu

Bean paste. See Miso

Berczeller, Laszlo (1890-1955) 741, 864, 916, 971, 997, 1022,
1188, 1566, 1871, 1908, 2141, 2715, 3471, 3783, 3859, 4053, 4152,
4340
Bibliographies and / or Reviews of the Literature (Contains More
Than 50 References or Citations) 31, 374, 460, 463, 568, 569, 607,
659, 817, 877, 920, 993, 1022, 1026, 1048, 1175, 1234, 1312, 1313,
1314, 1329, 1425, 1568, 1605, 1670, 1742, 1770, 1867, 1868, 1869,
1870, 1871, 1914, 1933, 2017, 2173, 2174, 2220, 2223, 2488, 2586,
2597, 2682, 2683, 2762, 2763, 2776, 2804, 2837, 2840, 2845, 2856,
2857, 2884, 2885, 2890, 2891, 2893, 2933, 2949, 3017, 3019, 3147,
3286, 3287, 3366, 3387, 3388, 3542, 3544, 3626, 3627, 3628, 3631,
3763, 3770, 3775, 3776, 3792, 3802, 3844, 3846, 3853, 3854, 3859,
3878, 3895, 3930, 3977, 3981, 3982, 3994, 4014, 4069, 4159, 4194,
4223, 4252, 4279, 4304, 4313, 4333, 4340, 4428, 4435, 4563, 4570,
4571, 4602, 4629, 4634, 4642, 4716, 4737, 4761, 4785, 4794, 4850,
4881, 4969, 5011, 5077, 5084, 5204, 5278, 5281, 5291, 5293, 5294,
5343, 5347, 5418, 5420, 5421, 5435, 5483, 5489, 5508, 5509, 5525
Biloxi soybean variety. See Soybean Varieties USA–Biloxi
Binder for Sand Foundry Cores / Core Oil–Industrial Uses of Soy
Oil as a Drying Oil 716, 819, 866, 889, 919, 1073, 1092, 1095,
1145, 1168, 1169, 1185, 1216, 1219, 1224, 1268, 1279, 1339, 1345,
1362, 1408, 1421, 1428, 1433, 1437, 1441, 1442, 1463, 1476, 1477,
1478, 1487, 1496, 1497, 1501, 1511, 1512, 1518, 1555, 1641, 1653,
1697, 1701, 1724, 1740, 1741, 1770, 1793, 1824, 1842, 1871, 1972,
1989, 2017, 2040, 2042, 2043, 2130, 2153, 2194, 2211, 2223, 2284,
2334, 2347, 2366, 2396, 2427, 2455, 2465, 2614, 2654, 2662, 2796,
2856, 2884, 2960, 2963, 3023, 3043, 3140, 3193, 3295, 3398, 3553,
3687, 3780, 3800, 3981, 4060, 4116, 4234, 4761
Biographies, Biographical Sketches, and Autobiographies–See also:
Obituaries 318, 622, 1424, 1775, 1971, 2053, 2072, 2140, 2270,
2341, 2492, 2725, 2737, 2768, 2794, 2823, 2944, 3060, 3189, 3288,
3387, 3471, 3685, 3832, 3867, 3898, 3921, 4016, 4018, 4075, 4101,
4116, 4207, 4314, 4356, 4533, 4534, 4559, 4767, 4932, 4933, 4988,
4989, 5025, 5026, 5028, 5250, 5569
Biotechnology applied to soybeans. See Genetic Engineering,
Transgenics, Transgenic Plants and Biotechnology / Biotech
Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black
in Color
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(Manchester, England). Subsidiary of ADM of the USA. Including
the Haldane Foods Group 1525, 3997, 4331, 4365, 4678

Black-eyed pea. See Cowpea–Vigna unguiculata
Blaw-Knox Co. (Pittsburgh, Pennsylvania). Maker of Soybean
Crushing Equipment, Especially the Rotocel 2747, 2883, 3176,
3287, 3412, 3854, 4057, 4528
Blender, Electric (Kitchen Appliance)–Including Liqueﬁer,
Liquidizer, Liquiﬁer, Osterizer, Waring Blender, Waring Blendor,
Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 2554, 4043
Boone Valley Cooperative Processing Association (Eagle Grove,
Iowa) 2463, 2758, 3069, 3918, 4004, 4102, 4335, 5265, 5266
Borden, Inc. (Columbus, Ohio; New York City, New York;
Waterloo, Iowa; Elgin and Kankakee, Illinois) 2568, 2620, 2758,
3069, 3103, 3270, 3467, 4121, 4435
Botany–Soybean 21, 22, 52, 55, 58, 76, 136, 352, 374, 571, 817,
1022, 1134, 1234, 1436, 1568, 1572, 1767, 1772, 1863, 1868, 2173,
2175, 2407, 2493, 2557, 4298, 4315, 4376, 4569

British Columbia. See Canadian Provinces and Territories–British
Columbia
Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. Also
called Faba Bean, Fava Bean, Horse Bean. Chinese–Candou
(“silkworm bean”). Japanese–Soramame. German–Ackerbohne,
Saubohne or Buschbohne. French–Grosse Fève, Fève de Marais,
Féverole, Faverole, Gourgane 27, 28, 42, 76, 88, 116, 280, 343,
584, 628, 920, 3121
Brown rice. See Rice, Brown
Brown soybeans. See Soybean Seeds–Brown
Buckeye Cotton Oil Co. See Procter & Gamble Co.
Building materials. See Adhesives or Glues for Plywood, Other
Woods, Wallpaper, or Building Materials

Bowen, Samuel (1732-1777)–He Introduced the Soybean to North
America in 1765. See also: (1) His Ancestors and Descendants. (2)
James Flint 4162, 4750, 5032, 5497

Bunge Corp. (White Plains, New York). Including Lauhoff Grain
Co. (Danville, Illinois) since 1979 3763, 3817, 3875, 3918, 4004,
4103, 5135, 5322, 5493, 5512

Boyer, Robert. See Ford, Henry

Burgers, meatless. See Meat Alternatives–Meatless Burgers and
Patties

Bran, soy. See Fiber, Soy

Burke, Armand. See Soya Corporation of America and Dr. Armand
Burke

Brassica napus. See Rapeseed
Brassica napus (L.) var. napus. See Canola
Brazil. See Latin America, South America–Brazil
Breeding of soybeans. See Genetic Engineering, Transgenics,
Transgenic Plants and Biotechnology / Biotech, Variety
Development and Breeding
Breeding of Soybeans and Classical Genetics 759, 760, 773, 817,
861, 931, 1077, 1411, 1436, 1568, 1639, 2173, 2355, 2614, 2803,
3685, 3794, 3853, 4360, 4540, 4629, 5011
Breeding or Evaluation of Soybeans for Seed Quality, such as Low
in Trypsin Inhibitors, Lipoxygenase, Linolenic Acid, etc.. 4208,
4242, 4289
Breeding or Selection of Soybeans for Use as Soy Oil or Meal
2803, 4289, 4360
Breeding soybeans for food uses. See Soybean Production–Variety
Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses
Brew ﬂakes, soybean. See Soy Flour or Flakes–Use in Brewing
Briggs, George M. (1884-1970, Univ. of Wisconsin) 692, 887, 889
British Arkady Company Ltd. and British Arkady Holdings Ltd.

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 1013,
1046, 1059, 1061, 1091, 1103, 1145, 1167, 1168, 1169, 1170, 1325,
1359, 1370, 1416, 1423, 1450, 1469, 1478, 1497, 1516, 1517, 1632,
1655, 1676, 1809, 1905, 1941, 1951, 1963, 2144, 2220, 2223, 2253,
2270, 2315, 2355, 2419, 2463, 2506, 2751, 2774, 2780, 2786, 2792,
2823, 2879, 3107, 3128, 3288, 3388, 3828, 4018, 4077, 4831, 5569
Burma. See Asia, Southeast–Myanmar
Butter made from nuts or seeds. See Nut Butters
Butter-beans. See Lima Bean
Cake or meal, soybean. See Soybean Meal
Calcium Availability, Absorption, and Content of Soybeans, and
Soybean Foods and Feeds 926
Calf, Lamb, or Pig Milk Replacer
Replacers 759, 760, 3857, 4158, 4770, 5250
California. See United States–States–California
Canada 148, 176, 209, 211, 296, 336, 338, 351, 445, 483, 497, 505,
548, 608, 662, 670, 720, 739, 757, 759, 817, 852, 853, 888, 889,
954, 972, 1001, 1019, 1121, 1122, 1123, 1124, 1125, 1126, 1127,
1128, 1139, 1143, 1145, 1154, 1155, 1158, 1167, 1168, 1204, 1211,
1263, 1269, 1304, 1329, 1336, 1337, 1391, 1415, 1427, 1440, 1448,
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1455, 1459, 1467, 1470, 1471, 1473, 1474, 1475, 1478, 1482, 1497,
1499, 1503, 1507, 1531, 1544, 1566, 1568, 1571, 1609, 1661, 1671,
1757, 1768, 1789, 1792, 1807, 1822, 1871, 1948, 2016, 2173, 2290,
2309, 2396, 2432, 2438, 2453, 2489, 2501, 2507, 2545, 2554, 2555,
2649, 2655, 2721, 2733, 2756, 2797, 2816, 2838, 2871, 2873, 2901,
2924, 2933, 3055, 3081, 3111, 3179, 3198, 3209, 3345, 3412, 3422,
3568, 3594, 3707, 3758, 3765, 3770, 3771, 3781, 3820, 3823, 3843,
3875, 3903, 3907, 3918, 3971, 3979, 4004, 4082, 4106, 4109, 4113,
4126, 4168, 4214, 4268, 4272, 4287, 4303, 4335, 4357, 4393, 4432,
4451, 4452, 4492, 4539, 4540, 4626, 4634, 4641, 4660, 4661, 4710,
4743, 4754, 4767, 4821, 4848, 4850, 4854, 4963, 4993, 4998, 5004,
5013, 5041, 5065, 5067, 5068, 5075, 5096, 5097, 5098, 5099, 5118,
5135, 5137, 5156, 5157, 5216, 5265, 5275, 5296, 5323, 5326, 5341,
5358, 5380, 5389, 5424, 5429, 5434, 5439, 5447, 5450, 5451, 5454,
5456, 5457, 5458, 5460, 5484, 5491
Canada. See Ontario Soybean Growers (Marketing Board)
Canada–Soybean crushers, early. See Soybean Crushers (Canada),
Early (Before 1941)
Canada–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 1001, 1329, 1475, 1503, 2756, 2838, 3412, 3781,
3971, 4168, 4268, 5389, 5451
Canada–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 670, 720,
739, 853, 972, 1304, 1391
Canadian Provinces and Territories–Alberta 853, 1158, 1329, 1455,
2797, 5389, 5458
Canadian Provinces and Territories–British Columbia 351, 1121,
1122, 1123, 1124, 1125, 1126, 1127, 1128, 1143, 1154, 1155, 1158,
1204, 1211, 1455, 1507, 1789, 2438, 2453, 2501, 3903, 4307, 4432,
4452, 5135
Canadian Provinces and Territories–Manitoba 853, 1158, 1329,
1455, 1475, 1571, 1807, 2797, 3979, 4082, 5389
Canadian Provinces and Territories–New Brunswick 5389
Canadian Provinces and Territories–Nova Scotia 1455, 5389
Canadian Provinces and Territories–Ontario 336, 548, 972, 1001,
1139, 1158, 1304, 1329, 1391, 1427, 1440, 1455, 1459, 1467, 1470,
1473, 1474, 1475, 1482, 1499, 1503, 1661, 1768, 1807, 1822, 2655,
2721, 2756, 2816, 2871, 2873, 2924, 3081, 3111, 3198, 3209, 3345,
3568, 3758, 3765, 3781, 3823, 3843, 3875, 3907, 3918, 3979, 4004,
4106, 4113, 4287, 4303, 4357, 4451, 4492, 4540, 4626, 4641, 4660,
4710, 4743, 4767, 4821, 4848, 4850, 4854, 4963, 4993, 4998, 5004,
5065, 5067, 5068, 5075, 5096, 5097, 5098, 5099, 5118, 5135, 5156,
5157, 5216, 5326, 5341, 5358, 5389, 5424, 5429, 5439, 5447, 5451,
5454, 5456, 5457, 5458, 5460
Canadian Provinces and Territories–Prince Edward Island 5389
Canadian Provinces and Territories–Québec (Quebec) 336, 497,
608, 662, 1269, 1329, 1337, 1455, 1470, 1471, 1473, 1544, 1671,
1757, 2555, 2721, 3111, 3979, 4126, 4287, 5097, 5326, 5389

Canadian Provinces and Territories–Saskatchewan 853, 1329, 1455,
1475, 2797, 3055, 4539, 5275, 5326, 5389
Canadian soybean varieties. See Soybean Varieties Canada
CanAmera Foods (Plant at Hamilton, Ontario, Canada). Includes
Maple Leaf Foods. Named Central Soya of Canada Ltd. until March
1992. Named Canadian Vegetable Oil Products (CVOP; Div. of
Canada Packers, Hamilton, Ontario) Before the mid-1980s. Named
Canadian Vegetable Oil Processing Before 1984 3781, 4004, 4113,
4357, 4492
Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)
Canavalia gladiata. See Sword Bean
Cancer, breast, prevention and diet. See Diet and Breast Cancer
Prevention
Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as
an Hydrogenated Oil 321, 331, 334, 352, 359, 374, 406, 448, 468,
531, 562, 677, 683, 762, 783, 828, 886, 909, 1002, 1041, 1138,
1222, 1269, 1313, 1314, 1365, 1371, 1447, 1498, 1511, 1512, 1972,
2040, 2300, 2420, 2816, 2886, 3358, 3763, 3780, 3858, 4017, 4251,
4680, 4759, 4818, 4823, 4859, 4868, 4869, 4871, 4887, 4897, 4898,
4899, 4900, 4902, 4903, 4904, 4919, 4921, 4925, 4935, 4937, 4953,
4957, 4958, 4967, 4968, 4970, 4972, 4975, 4983, 5000, 5002, 5003,
5004, 5015, 5016, 5029, 5034, 5035, 5037, 5038, 5039, 5040, 5042,
5045, 5046, 5047, 5049, 5051, 5054, 5056, 5061, 5063, 5068, 5070,
5076, 5078, 5080, 5081, 5082, 5083, 5084, 5085, 5087, 5089, 5093,
5101, 5107, 5112, 5115, 5119, 5136, 5138, 5140, 5143, 5144, 5146,
5147, 5152, 5153, 5154, 5159, 5173, 5174, 5180, 5183, 5184, 5185,
5186, 5187, 5188, 5189, 5190, 5191, 5192, 5193, 5194, 5195, 5196,
5197, 5198, 5199, 5200, 5201, 5202, 5203, 5205, 5209, 5212, 5230,
5243, 5274, 5276, 5284, 5327, 5333, 5339, 5360, 5425, 5443, 5447,
5449, 5453, 5461, 5462, 5466, 5473, 5521, 5542, 5543, 5555
Cannabis sativa. See Hemp
Canola (Brassica napus (L.) var. napus)–An Improved Variety of
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic
Acid 3971, 4082, 4383, 4399, 4400, 4401, 4492, 4764, 4775, 4918,
4972, 5069, 5072
Cantonese. See Asia, East–China–English-Language Documents
that Contain Cantonese Romanization / Transliteration
Carbohydrates–Dietary Fiber (Including Complex Carbohydrates,
Bran, Water-Soluble and Water-Insoluble Fiber) 28, 33, 41, 67, 75,
288, 743, 744, 1017, 1454, 2394, 2421, 3210, 4217, 4235, 4296,
4336
Carbohydrates (General). See also: Starch, Dietary Fiber, and
Oligosaccharides (Complex Sugars) 71, 105, 172, 173, 184, 214,
316, 320, 354, 365, 817, 1115, 3210, 3922, 4235, 4241
Cargill. See Lucas Meyer GmbH (Hamburg, Germany)
Cargill, Inc. (Minneapolis, Minneapolis) 1877, 2376, 2463, 2663,
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2758, 2793, 2966, 3027, 3068, 3069, 3119, 3237, 3302, 3408, 3412,
3450, 3677, 3758, 3796, 3817, 3859, 3875, 3918, 4004, 4022, 4063,
4082, 4085, 4103, 4126, 4135, 4152, 4153, 4235, 4265, 4303, 4435,
4479, 4634, 4676, 4821, 4978, 5072, 5089, 5101, 5136, 5140, 5161,
5175, 5180, 5183, 5189, 5190, 5191, 5192, 5197, 5198, 5199, 5200,
5201, 5205, 5274, 5276, 5331, 5333, 5373, 5449, 5467, 5478, 5493,
5512, 5543
Caribbean. See Latin America–Caribbean
Cartoons or Cartoon Characters 1491, 1513, 1733, 2284, 2333,
2487, 2570, 3765, 3839, 4770
Carver, George Washington (ca. 1864-1943, Tuskegee Inst.,
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy,
and the Carver Laboratory in Dearborn, Michigan 499, 510, 643,
1491, 1600, 1878, 2140, 2155, 2192, 2198, 2216, 2245, 2246, 2254,
2288, 2289, 2341, 2546, 2584, 2737, 2874, 2984, 3207, 3789, 3816,
3839, 3925, 3926, 3929, 4016, 4058, 4059, 4075, 4101, 4181, 4245,
4278, 4309, 4342, 4507, 4515, 4526, 4571, 4604, 4770
Casein or Caseinates–Problems in So-Called Non-Dairy Products
4313, 4474
Catchup / Catsup etymology. See Ketchup / Catsup / Catchup–
Etymology
Catering. See Foodservice and Institutional Feeding or Catering
Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop,
Ketchap, Katchup, etc. Word Mentioned in Document
Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or
Unspeciﬁed Uses Fed Soybeans, Soybean Forage, or Soybean Cake
or Meal as Feed 25, 27, 62, 70, 181, 202, 211, 383, 433, 457, 610,
788, 1030, 1049, 1170, 1235, 2898, 3287, 3447, 3931
Celebrities–vegetarians. See Vegetarian Celebrities–Noted
Personalities and Famous People
Cenex. See CHS Cooperatives
Central America. See Latin America–Central America
Central America, soyfoods movement in. See Soyfoods Movement
in Mexico and Central America
Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna,
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding
company], operating as a member of the Eridania / Beghin-Say
agro-industrial group, within Ferruzzi-Montedison. Acquired in Oct.
2002 by Bunge 1319, 1358, 1413, 1924, 2144, 2220, 2222, 2223,
2309, 2323, 2347, 2359, 2384, 2417, 2463, 2488, 2510, 2654, 2699,
2728, 2758, 2988, 3069, 3246, 3247, 3253, 3287, 3294, 3313, 3347,
3351, 3354, 3361, 3362, 3368, 3371, 3373, 3382, 3385, 3387, 3388,
3412, 3455, 3457, 3481, 3493, 3498, 3528, 3542, 3558, 3565, 3566,
3567, 3608, 3643, 3670, 3711, 3718, 3744, 3753, 3758, 3778, 3784,
3790, 3802, 3803, 3806, 3807, 3810, 3817, 3822, 3830, 3835, 3846,
3854, 3859, 3871, 3873, 3874, 3875, 3878, 3886, 3888, 3890, 3914,

3918, 3920, 3922, 3927, 3935, 3983, 3990, 3991, 3999, 4004, 4018,
4047, 4103, 4106, 4107, 4113, 4114, 4115, 4116, 4118, 4119, 4120,
4121, 4123, 4126, 4127, 4130, 4133, 4134, 4148, 4152, 4162, 4228,
4252, 4262, 4284, 4303, 4316, 4318, 4333, 4347, 4357, 4381, 4407,
4423, 4425, 4430, 4435, 4440, 4463, 4479, 4492, 4501, 4535, 4555,
4556, 4560, 4785, 4831, 5135, 5250, 5432, 5435, 5514, 5567
Cereol. See Ferruzzi-Montedison (Italy)
Certiﬁcation of soybean seeds. See Seed Certiﬁcation (Soybeans)
Ceylon. See Asia, South–Sri Lanka
Checkoff programs (state and national). See American Soybean
Association (ASA)–Checkoff Programs
Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives
Cheese, cream. See Soy Cream Cheese
Cheesecake or cream pie. See Soy Cheesecake or Cream Pie
Chemical / Nutritional Composition or Analysis of Seeds, Plants,
Foods, Feeds, Nutritional Components 13, 28, 33, 38, 41, 43, 44,
45, 48, 59, 67, 69, 75, 82, 84, 89, 99, 119, 126, 142, 172, 173, 180,
185, 186, 187, 190, 192, 214, 215, 239, 259, 276, 280, 288, 297,
299, 313, 318, 325, 347, 351, 352, 354, 359, 374, 379, 382, 393,
414, 420, 511, 514, 515, 516, 541, 548, 565, 568, 578, 584, 621,
624, 676, 686, 704, 714, 718, 719, 737, 743, 744, 753, 757, 759,
760, 807, 810, 817, 861, 868, 877, 905, 914, 920, 931, 1017, 1085,
1134, 1139, 1175, 1269, 1271, 1295, 1497, 1501, 1586, 1593, 1633,
1660, 1670, 1730, 1767, 1805, 1807, 1868, 2056, 2173, 2226, 2266,
2404, 2447, 2488, 2494, 2513, 2557, 2886, 2890, 2893, 2941, 3199,
3232, 3784, 3922, 4235, 4523
Chemistry and Soils, Bureau. See United States Department
of Agriculture (USDA)–Bureau of Agricultural and Industrial
Chemistry
Chemurgy, the Farm Chemurgic Movement, and the Farm
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler
McMillen, William J. Hale, and Francis P. Garvan) 423, 906, 908,
922, 1137, 1198, 1223, 1265, 1278, 1286, 1322, 1325, 1331, 1339,
1340, 1348, 1350, 1352, 1353, 1357, 1377, 1407, 1424, 1429, 1430,
1432, 1449, 1450, 1451, 1452, 1453, 1454, 1455, 1456, 1457, 1460,
1474, 1485, 1493, 1496, 1510, 1517, 1518, 1588, 1589, 1590, 1600,
1603, 1611, 1613, 1615, 1623, 1624, 1625, 1626, 1632, 1643, 1649,
1650, 1651, 1673, 1675, 1677, 1679, 1685, 1686, 1691, 1693, 1697,
1707, 1723, 1751, 1753, 1755, 1775, 1785, 1790, 1791, 1797, 1802,
1821, 1826, 1864, 1896, 1898, 1899, 1900, 1905, 1946, 1949, 1951,
1954, 1955, 1956, 1958, 1960, 1963, 1964, 1965, 1966, 1967, 1968,
1969, 1970, 1973, 1992, 2020, 2022, 2027, 2029, 2030, 2031, 2032,
2033, 2037, 2062, 2063, 2064, 2065, 2066, 2091, 2158, 2165, 2186,
2189, 2201, 2206, 2212, 2213, 2214, 2215, 2219, 2231, 2232, 2235,
2236, 2251, 2253, 2262, 2266, 2269, 2270, 2277, 2303, 2315, 2323,
2324, 2325, 2326, 2327, 2328, 2341, 2343, 2349, 2356, 2359, 2360,
2361, 2362, 2370, 2373, 2375, 2382, 2383, 2385, 2393, 2405, 2422,
2425, 2426, 2427, 2428, 2429, 2432, 2439, 2440, 2441, 2452, 2461,
2462, 2468, 2480, 2492, 2502, 2503, 2546, 2547, 2548, 2554, 2555,
2562, 2591, 2595, 2610, 2614, 2619, 2625, 2630, 2638, 2646, 2662,
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2677, 2731, 2734, 2737, 2739, 2780, 2781, 2788, 2792, 2794, 2797,
2799, 2823, 2836, 2854, 2858, 2859, 2864, 2867, 2874, 2878, 2879,
2900, 2901, 2904, 2907, 2912, 2948, 2949, 2965, 2966, 2972, 2977,
2984, 2988, 2997, 3001, 3005, 3016, 3023, 3028, 3060, 3073, 3107,
3129, 3135, 3246, 3247, 3253, 3267, 3283, 3284, 3288, 3294, 3313,
3325, 3348, 3354, 3361, 3365, 3368, 3373, 3383, 3385, 3388, 3427,
3446, 3455, 3457, 3481, 3493, 3497, 3498, 3512, 3517, 3528, 3558,
3565, 3566, 3567, 3596, 3633, 3641, 3642, 3643, 3662, 3670, 3676,
3688, 3700, 3711, 3744, 3753, 3772, 3788, 3789, 3790, 3793, 3802,
3803, 3807, 3810, 3815, 3816, 3822, 3835, 3836, 3839, 3841, 3846,
3859, 3871, 3873, 3874, 3878, 3886, 3888, 3895, 3897, 3898, 3911,
3914, 3920, 3926, 3927, 3929, 3935, 3966, 3990, 3991, 4016, 4058,
4059, 4060, 4075, 4077, 4079, 4106, 4107, 4116, 4121, 4126, 4127,
4133, 4148, 4176, 4181, 4215, 4218, 4253, 4259, 4274, 4279, 4284,
4304, 4305, 4306, 4309, 4318, 4320, 4330, 4339, 4341, 4342, 4347,
4356, 4393, 4419, 4420, 4426, 4428, 4459, 4468, 4490, 4492, 4494,
4503, 4518, 4550, 4559, 4568, 4570, 4571, 4585, 4589, 4590, 4592,
4593, 4594, 4597, 4600, 4602, 4604, 4629, 4716, 4736, 4740, 4743,
4761, 4998, 5250, 5418, 5420, 5489, 5561
Chenopodium quinoa Willd. See Quinoa
Chiang. See Jiang–Early Non-Soy Paste Made with Meat of Fish in
China or Japan
Chiang, soybean (from China). See Jiang–Chinese-Style Fermented
Soybean Paste
Chicago Board of Trade (CBOT, organized in April 1848) 1014,
1461, 1485, 1511, 1512, 2054, 2860, 3111, 3130, 3552, 4831
Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C.
Bradley and George Brett) 814, 885, 982, 1188, 1412, 1597, 3388,
4019, 4088, 4118, 4119, 4213
Chicken, meatless. See Meat Alternatives–Meatless Chicken,
Goose, Duck, and Related Poultry Products. See also Meatless
Turkey
Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage,
or Soybean Cake or Meal as Feed 31, 512, 825, 1014, 1145, 1183,
1235, 1411, 1468, 1478, 1498, 1566, 2467, 3383, 3854, 3882, 4770
Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans.
Cicer arietinum L. Including Hummus / Hummous 63, 421, 1258,
1627, 3820, 4719
China. See Asia, East–China
China–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 26, 152,
165, 204, 228, 241, 270, 281, 444, 576
Chinese Medicine, Traditional, Including Heating-Cooling or HotCold Foods and Medicines 4, 39, 108, 353, 628, 772, 858, 905,
1309, 1363, 4344
Chinese Overseas, Especially Work with Soy (Including Chinese
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 99, 116,
133, 226, 232, 264, 275, 287, 288, 289, 290, 313, 317, 325, 328,

331, 332, 354, 359, 374, 382, 401, 403, 413, 469, 486, 495, 531,
532, 569, 608, 613, 624, 772, 1002, 1404, 1513, 2173, 2558, 2856,
3773, 3911, 4567, 4967
Chinese restaurants outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China
Chinese Soybean Types and Varieties–Early, with Names 76, 101,
149, 155, 281, 282, 315, 545, 828, 858, 2173
Chinese-style soy sauce made with a signiﬁcant proportion of
wheat. See Soy Sauce, Chinese Style. Made with a Signiﬁcant
Chocolate substitute made from roasted soybeans. See Soy
Chocolate
Cholesterol. See Lipids–Effects on Blood Lipids
Chou doufu. See Tofu, Fermented–Stinky Tofu (pinyin: Chou
Doufu (W.-G. Ch’ou Toufu)
Chronology / Timeline 295, 519, 917, 1140, 2220, 2223, 2257,
2321, 2872, 3235, 3288, 3640, 3704, 3830, 3831, 3845, 3911, 3923,
3931, 3979, 4095, 4097, 4102, 4152, 4213, 4214, 4215, 4251, 4341,
4427, 4484, 4620, 4631, 4643, 4718, 4722, 4739, 4805, 4831, 5128,
5135, 5150, 5177, 5233, 5287, 5331, 5348, 5353, 5427, 5436, 5489,
5495, 5525, 5541, 5551, 5569
CHS Cooperatives, Including Cenex, Inc. and Harvest States
Cooperatives (Which Includes Honeymead) 4143, 4291, 4409,
4493, 4543, 4650, 4686, 4746, 4753, 5072, 5160, 5175, 5396
Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond,
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German:
Erdmandel. Italian: Cipero comestible 52, 53, 59, 754
Cicer arietinum. See Chickpeas or Garbanzo Beans
Civil War in USA (1861-1865) 870, 1189, 1208, 1222, 1424, 1600,
1799, 1877, 2859, 3022
Cleaning soybean seeds. See Seed Cleaning–Especially for Food or
Seed Uses
Climate change. See Global Warming / Climate Change as
Environmental Issues
Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk,
Rice Milk, etc.. 4918
Coffee Creamer, Whitener or Lightener (Non-Dairy–Usually
Contains Soy) 3857, 3886, 3961, 4023, 4112, 4313, 5006, 5084,
5170, 5205
Coffee–Problems with or Prohibitions against the Consumption
of Coffee, Initially Because it Was Considered a Stimulant, Later
Because of the Harmful Effects of Caffeine 3216
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Coffee, soy. See Soy Coffee
Coffee Substitutes or Adulterants, Non-Soy–Usually Made from
Roasted Cereals, Chicory, and / or Other Legumes 52, 59, 81, 568,
584
Coix lachryma-jobi. See Job’s Tears
Color of soybean seeds. See Seed Color (Soybeans)–Speciﬁc
Varieties), Soybean Seeds (of different colors)
Combines. Also called the Combined Harvester-Thresher in the
1920s and 1930s (Combine) 496, 819, 889, 929, 962, 1013, 1062,
1063, 1168, 1170, 1197, 1441, 1451, 1799, 1817, 1958, 2216, 2245,
2246, 2305, 2419, 2701, 3289, 3832, 4018, 4197

or Publications About Those Concerning Soya 4162, 4252, 4376,
4642, 4773
Concentrated soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Condensed soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Congee or gruel made from whole soybeans. See Whole Dry
Soybeans Cooked with Plenty of Water for a Long Time to Make
Soybean Congee or Gruel
Conservation of soils. See Soil Science–Soil Conservation or Soil
Erosion

Combines or Combined Harvester-Thresher–Etymology of This
Term and its Cognates 496

ContiGroup Companies, Inc. Named Continental Grain Co. until
1999 (New York, New York) 3817, 3875, 3918, 4004, 4103, 4303

Commercial natto. See Natto Production–How to Make Natto on a
Commercial Scale

Continental Grain Co. See ContiGroup Companies, Inc.

Commercial soy products–earliest. See Historical–Earliest
Commercial Product
Commercial Soy Products–New Products, Mostly Foods 272, 341,
380, 381, 507, 813, 846, 1075, 1082, 1104, 1337, 1394, 1413, 1481,
1540, 1541, 1542, 1543, 1545, 1546, 1547, 1548, 1549, 1552, 1554,
1555, 1558, 1559, 1560, 1562, 1617, 1718, 1831, 1990, 2013, 2014,
2182, 2279, 2280, 2293, 2378, 2391, 2458, 2495, 2565, 2601, 2622,
2629, 2631, 2632, 2655, 2658, 2673, 2680, 2686, 2699, 2730, 2764,
2765, 2766, 2805, 2811, 2824, 2946, 2970, 3018, 3283, 3284, 3341,
3362, 3386, 3391, 3444, 3762, 3836, 3865, 3972, 3973, 4038, 4073,
4096, 4098, 4180, 4220, 4222, 4291, 4367, 4482, 4646, 4685, 4723,
4759, 4760, 4792, 4827, 4828, 4829, 4836, 4849, 4851, 4852, 4875,
4975, 4984, 5002, 5003, 5015, 5016, 5017, 5018, 5019, 5020, 5021,
5032, 5043, 5047, 5059, 5061, 5088, 5180, 5208, 5244, 5312, 5437
Commercial soy sauce. See Soy Sauce Production–How to Make
Soy Sauce on a Commercial Scale
Commercial soymilk. See Soymilk Production–How to Make
Soymilk on a Commercial Scale
Commercial tofu. See Tofu Production–How to Make Tofu on a
Commercial Scale
Commissioner of Patents, Agriculture. See United States
Department of Agriculture (USDA)–Patent Ofﬁce and
Commissioner of Patents (Forerunners of USDA)
Compact Discs (CD-ROM)–References to a Compact Disc in NonCD Documents 5058
Component / value-based pricing of soybeans. See Seed Quality
Composition of soybeans, soyfoods, or feeds. See Chemical /
Nutritional Composition or Analysis
Computerized Databases and Information Services, Information

Cookbooks, vegan. See Vegetarian Cookbooks–Vegan Cookbooks
Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian
Cookbooks, Vegan Cookbooks 28, 421, 462, 514, 515, 516, 530,
548, 586, 759, 760, 817, 1022, 1184, 1275, 1276, 1427, 1518, 1566,
1622, 1870, 2028, 2298, 2410, 2447, 2489, 2554, 2715, 2716, 3286,
3839, 3858, 3880, 4298, 4315, 4523, 4569, 4711, 4928, 4968, 5058,
5084, 5360, 5462, 5567
Cooperative Enterprises, Ventures, Research, or Experiments, and
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers
(USA)–Cooperative Crushers 453, 529, 1012, 1139, 1279, 1329,
1416, 1419, 1443, 1470, 1472, 1640, 1945, 2355, 2381, 2682, 2683,
2715, 2803, 2865, 2910, 2934, 2936, 3128, 3263, 3388, 3477, 3763,
3773, 3818, 3821, 3926, 4021, 4077, 4116, 4223, 4425, 4454, 4472,
4585, 4593, 4689, 4735, 4745, 4888, 4957, 4983, 4991, 5033, 5126,
5159, 5164, 5183, 5195, 5198, 5206, 5271, 5359
Cooperative soybean crushers. See Soybean Crushers (USA),
Cooperative
Cooperatives. See United States Department of Agriculture
(USDA)–Agricultural Cooperative Service
Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn
Germ Oil, Meal, Starch, and Gluten 10, 12, 43, 51, 56, 59, 62, 72,
73, 92, 135, 223, 358, 369, 434, 438, 440, 454, 459, 462, 469, 481,
488, 494, 508, 509, 517, 525, 529, 530, 534, 549, 554, 555, 556,
558, 567, 586, 590, 600, 603, 608, 609, 631, 635, 678, 680, 716,
775, 789, 791, 794, 795, 810, 819, 823, 835, 847, 889, 922, 974,
1013, 1116, 1158, 1168, 1222, 1235, 1324, 1338, 1339, 1368, 1411,
1430, 1454, 1461, 1462, 1469, 1472, 1508, 1513, 1579, 1638, 1643,
1669, 1724, 1732, 1749, 1827, 1832, 1896, 2010, 2018, 2034, 2041,
2092, 2115, 2122, 2130, 2131, 2178, 2184, 2189, 2231, 2235, 2242,
2251, 2289, 2297, 2305, 2315, 2317, 2329, 2350, 2482, 2521, 2553,
2554, 2574, 2587, 2588, 2663, 2786, 2848, 2860, 2874, 2879, 2886,
2904, 2923, 2940, 2975, 3005, 3017, 3018, 3129, 3134, 3153, 3263,
3288, 3318, 3397, 3574, 3576, 3633, 3700, 3758, 3761, 3799, 3805,
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3846, 3854, 3925, 3964, 3966, 3971, 3999, 4000, 4008, 4044, 4116,
4162, 4168, 4195, 4201, 4207, 4236, 4240, 4243, 4253, 4256, 4257,
4265, 4268, 4285, 4299, 4309, 4337, 4350, 4355, 4383, 4397, 4400,
4409, 4410, 4457, 4506, 4511, 4516, 4528, 4549, 4553, 4573, 4584,
4587, 4593, 4594, 4597, 4600, 4678, 4683, 4707, 4718, 4739, 4746,
4761, 4786, 4825, 4834, 4873, 4875, 4878, 4918, 4934, 5010, 5013,
5050, 5053, 5072, 5083, 5100, 5114, 5123, 5161, 5167, 5175, 5193,
5249, 5265, 5266, 5286, 5300, 5309, 5317, 5322, 5343, 5345, 5353,
5356, 5358, 5380, 5381, 5384, 5394, 5416, 5446, 5561

1744, 1824, 1871, 1945, 2019, 2041, 2078, 2184, 2220, 2223, 2313,
2350, 2384, 2396, 2430, 2521, 2525, 2663, 2713, 2718, 2732, 2758,
2762, 2883, 2886, 2892, 2912, 2956, 2962, 2963, 2970, 2973, 2992,
3023, 3025, 3111, 3344, 3412, 3449, 3518, 3702, 3778, 3969, 3987,
4017, 4041, 4087, 4088, 4094, 4110, 4168, 4213, 4218, 4236, 4243,
4574, 4575, 4716, 4786, 4918, 5050, 5072, 5294, 5343

Cornell University (Ithaca, New York), and New York State
Agric. Experiment Station (Geneva, NY)–Soyfoods Research &
Development 2351, 2898, 3091, 3362, 4206

Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed
147, 160, 202, 206, 212, 312, 512, 550, 577, 820, 981, 999, 1013,
1100, 1222, 1343, 1440, 1632, 1832, 1936, 2552, 2758, 2852, 2975,
3013, 3017, 3689, 4082, 4105, 4786

Costs and/or Proﬁts / Returns from Producing Soybeans 209
Cottage cheese, non-dairy. See Dairylike Non-dairy Soy-based
Products, Other
Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales,
All from the Boll of the Cotton Plant (Gossypium sp. L.) 20, 24, 25,
27, 33, 40, 41, 82, 105, 115, 138, 148, 153, 231, 319, 350, 453, 584,
1279, 1404, 1477, 1801, 1833, 1840, 1986, 1999, 2137, 2146, 2156,
2204, 2289, 2374, 2392, 2443, 2634, 2666, 2882, 2975, 3325, 3818,
3879, 3965, 4043, 4109, 4556, 4636, 5042
Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil,
Cake, and Meal 9, 69, 72, 92, 101, 206, 281, 282, 338, 529, 851,
852, 2760, 2844, 2852, 2882, 4786
Cottonseed and Cotton (Gossypium sp. L.). See also Cottonseed
Oil, Cake, and Meal 91, 120, 125, 138, 157, 813
Cottonseed Flour. Previously Spelled Cotton-Seed Flour 1819
Cottonseed Meal and Cake (Defatted). Previously Spelled CottonSeed Cake 41, 72, 86, 132, 158, 162, 166, 168, 170, 181, 192, 194,
202, 205, 209, 212, 215, 220, 228, 230, 242, 248, 253, 266, 270,
296, 299, 309, 316, 320, 332, 350, 379, 383, 414, 449, 462, 468,
470, 481, 485, 488, 492, 496, 511, 523, 563, 589, 599, 616, 623,
645, 701, 825, 826, 847, 879, 887, 961, 963, 972, 976, 978, 991,
1023, 1024, 1122, 1145, 1153, 1169, 1170, 1305, 1329, 1468, 1645,
1704, 1745, 1819, 2010, 2145, 2221, 2314, 2697, 2760, 2933, 2955,
3543, 3730, 4528, 4772, 4775, 4918
Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil
6, 7, 17, 101, 102, 152, 158, 162, 166, 168, 169, 174, 177, 178, 179,
188, 194, 196, 198, 199, 200, 201, 202, 209, 217, 219, 221, 222,
223, 224, 225, 228, 230, 233, 234, 237, 244, 248, 253, 255, 266,
270, 278, 280, 281, 282, 283, 286, 296, 299, 300, 316, 320, 332,
345, 350, 379, 386, 400, 406, 415, 424, 428, 432, 437, 442, 448,
451, 454, 457, 468, 469, 488, 489, 492, 496, 497, 500, 501, 508,
509, 514, 515, 516, 519, 523, 524, 525, 534, 540, 549, 558, 561,
578, 610, 616, 617, 621, 623, 624, 626, 627, 634, 635, 637, 639,
644, 651, 664, 666, 677, 678, 680, 683, 701, 716, 718, 723, 738,
739, 742, 750, 753, 762, 774, 792, 794, 796, 807, 810, 811, 814,
816, 822, 826, 833, 836, 841, 845, 853, 855, 883, 891, 900, 904,
918, 931, 963, 974, 976, 982, 990, 1000, 1002, 1007, 1031, 1043,
1100, 1168, 1169, 1170, 1279, 1313, 1314, 1324, 1365, 1412, 1432,
1446, 1454, 1457, 1472, 1501, 1578, 1579, 1666, 1704, 1708, 1731,

Cottonseeds / Cotton Seeds–Etymology of These Terms and Their
Cognates/Relatives in English 17, 41, 72, 132, 230, 316, 320

Cover Crop, Use of Soybeans as. See also: Intercropping 414, 585,
1208, 2133, 3147, 3773
Cowpea / Cowpeas / Black-Eyed Peas–Etymology of These Terms
and Their Cognates / Relatives in Various Languages 72
Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean,
Yardlong Cowpea. Chinese: Jiangdou. Previous scientiﬁc names:
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920),
Vigna Katiang (1889) 42, 72, 73, 76, 77, 358, 374, 421, 436, 440,
481, 490, 510, 542, 549, 580, 581, 599, 600, 607, 628, 631, 643,
659, 672, 704, 805, 817, 826, 988, 1235, 1863, 2341, 2831, 3759,
3789, 4163, 4193
Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 162, 181, 202, 209, 228,
239, 248, 256, 270, 299, 309, 428, 437, 442, 475, 481, 488, 512,
523, 550, 623, 817, 819, 825, 886, 893, 1028, 1498, 1568, 2467,
2898
Crayons. See Candles, Crayons, and Soybean Wax
Cream, sour, alternative. See Sour Cream Alternatives
Cream, soymilk. See Soymilk Cream
Creamer or soy cream for coffee. See Coffee Creamer / Whitener
Crop Rotation Using Soybean Plants for Soil Improvement 229,
350, 436, 438, 469, 514, 515, 516, 549, 704, 755, 828, 835, 1139,
1404, 1451, 1496, 2175, 2505, 2554, 2661, 3147, 3741, 3759
Cropping Systems: Intercropping, Interplanting, Mixed Cropping
or Mixed Planting (Often Planted in Alternating Rows with Some
Other Crop) 135, 184, 350, 374, 389, 440, 518, 631, 823, 835, 851,
852, 1045, 1047, 1056, 1062, 1168, 1170, 1336, 1877, 2173, 2487,
2489, 2570, 2835, 4525
Crown Iron Works Co. (Minneapolis, Minnesota). Maker of
Soybean Processing Equipment. Acquired by CPM (Formerly
California Pellet Mill, Waterloo, Iowa) on 16 Aug. 2007 2758,
3412, 4102, 4527, 5074, 5350, 5364, 5377, 5385, 5427
Cruets (English Glass Bottles for Serving Soy Sauce–or Oil or
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Vinegar–at the Table) and Cruet Frames and Stands (of Plated
Metal). Also spelled Crewets, Crewits, Creuits, Cruetts, Cruits 845
Crushing, soybean–equipment manufacturers. See Allis-Chalmers,
Anderson International Corp., Blaw-Knox Co. and Rotocel, Crown
Iron Works Co., French Oil Mill Machinery Co.
Crushing statistics for soybeans, and soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region
CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne,
Indiana)
Cultural Practices, Cultivation & Agronomy (Including Crop
Management, Erosion, Planting, Seedbed Preparation, Water
Management / Irrigation) 4, 6, 7, 27, 38, 40, 46, 56, 59, 75, 81, 135,
173, 181, 184, 213, 214, 256, 283, 350, 351, 352, 374, 393, 414,
438, 440, 459, 462, 470, 479, 490, 494, 498, 514, 515, 516, 517,
529, 530, 549, 550, 567, 585, 586, 598, 599, 600, 628, 631, 634,
676, 692, 695, 706, 711, 735, 817, 823, 844, 847, 893, 920, 942,
1026, 1108, 1139, 1152, 1158, 1171, 1183, 1186, 1235, 1309, 1329,
1336, 1365, 1405, 1411, 1441, 1448, 1451, 1566, 1568, 1737, 1745,
1772, 1799, 1952, 1953, 2021, 2023, 2028, 2056, 2062, 2063, 2068,
2091, 2149, 2164, 2173, 2175, 2298, 2327, 2407, 2408, 2410, 2483,
2487, 2489, 2493, 2494, 2506, 2570, 2607, 2608, 2661, 2700, 2701,
2800, 2820, 2835, 2889, 2904, 3019, 3089, 3147, 3289, 3629, 3741,
3759, 3775, 3776, 3794, 3853, 3855, 3858, 4525, 4540, 4626, 4641,
4929
Culture Media / Medium (for Growing Microorganisms)–Industrial
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 83, 85,
314, 412, 576, 832, 911, 1142, 1153, 1172, 1174, 1177, 1193, 1266,
1293, 2477, 2674, 2676, 2679, 2741, 2742, 2923, 2950, 3063, 3088,
3172, 3256, 3301, 3607, 3724, 3734, 3794, 3808, 3809, 3812, 3813,
3821, 3843, 3902, 4158, 4221, 4716
Cultures of nitrogen ﬁxing bacteria for soybeans. See Nitrogen
Fixing Cultures

Soy Yogurt, Soy Cheese, Cream Cheese or Cheesecakes, Coffee
Creamer / Whitener or Cream, and Sour Cream 1473, 2198, 3921,
3961
Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy)
463
Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers
Union Cooperative Marketing Assoc. (CMA) in Kansas City 2144,
2344, 2384, 2463, 2758, 4528, 5265
Dansk Sojakagefabrik (Islands Brygge, Copenhagen, Denmark).
Owned by the East Asiatic Company 2895, 3689, 4322
Dawson Mills (Dawson, Minnesota) (Tri-County Soy Bean Cooperative Association until 1969) and Dawson Food Ingredients
(from 1974)–Cooperative 2875, 2876, 3069, 3758, 3875, 3918,
3962, 4004, 4102, 4527, 5074, 5265
Day-neutral soybean varieties. See Soybean–Physiology–DayNeutral / Photoperiod Insensitive Soybean Varieties
Death certiﬁcates. See Obituaries, Eulogies, Death Certiﬁcates, and
Wills
Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising,
etc. See also: Adulteration
DeKalb Genetics. Including DeKalb-Pﬁzer Genetics (DeKalb,
Illinois) from 1982 to 1990 4264
Delphos Grain & Soya Products Co. (Delphos, Ohio) 2463, 2794,
3069, 3758, 3875, 3918, 4004, 4303
Delsoy Products, Inc. (Dearborn, Michigan). Soy Protein Company.
Renamed Whitehouse Products in 1963. Purchased by C.J. Christoff
& Sons in 1983 (Lowell, Michigan). Renamed Chadalee Farms,
Inc.. 2245, 2902, 3925, 3961, 4058, 4059, 4075, 4112, 4115, 4504,
4536, 5563

Curds Made from Soymilk (Soft, Unpressed Tofu) as an End
Product or Food Ingredient. In Japanese: Oboro. In Chinese:
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foofah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary
Syrup) 23, 94, 294, 615, 817, 920, 1184, 4112

Demos, Steve. See White Wave, Inc. (Boulder, Colorado)

Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger
Nuts, etc.

Detergents or soaps made from soy oil. See Soaps or Detergents

Dairy alternatives (soy based). See Coffee Creamer / Whitener
or Cream Alternative, Sour Cream Alternatives, Soy Cheese–
Fermented, Soy Cheese or Cheese Alternatives, Soy Cheesecake
or Cream Pie, Soy Cream Cheese, Soy Pudding, Custard, Parfait,
or Mousse, Soy Yogurt, Soymilk, Soymilk, Fermented, Soymilk,
Fermented–Soy Keﬁr, Tofu (Soy Cheese), Whip Topping
Dairylike Non-dairy Soy-based Products, Other (Cottage Cheese,
and Icing). See also Non-dairy Whip Topping, Soy Ice Cream,

Detection of soy oil as an adulterant. See Adulteration of Foods and
its Detection–Soy Oil
Detection of soy proteins. See Soy Proteins–Detection

Developing countries, soybean production in. See Tropical and
Subtropical Countries, Soybean Production in (Mostly in
Developing nations. See Third World
Development, sustainable. See World Problems–Sustainable
Development and Growth
Diabetes and Diabetic Diets 171, 196, 209, 212, 226, 228, 232, 256,
264, 265, 278, 287, 288, 309, 318, 354, 365, 374, 382, 389, 421,
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457, 462, 463, 486, 490, 495, 511, 514, 515, 516, 518, 522, 534,
569, 578, 584, 600, 630, 631, 639, 721, 724, 730, 757, 759, 760,
820, 823, 851, 852, 948, 970, 1002, 1013, 1022, 1031, 1032, 1041,
1139, 1145, 1158, 1167, 1169, 1199, 1222, 1336, 1345, 1352, 1371,
1404, 1405, 1427, 1439, 1478, 1497, 1498, 1507, 1512, 1566, 1580,
1589, 1609, 1703, 1737, 1802, 1805, 1821, 1869, 1870, 1871, 1944,
1957, 2023, 2040, 2173, 2281, 2298, 2388, 2554, 2557, 2657, 2935,
3121, 3471, 3543, 3773, 4344, 4678, 4787, 4928, 5250, 5462
Diamond, Holton W. “Rex” 2902, 3788, 3961, 4112, 4115, 4504,
4536
Dies, Edward Jerome (1891-1979) 1450, 1472, 1632, 1693, 1941,
2144, 2220, 2221, 2223, 2232, 2429, 2463, 2488, 2504, 2523, 2625,
2786, 2797, 3387, 3931, 3987
Diesel Fuel, SoyDiesel, Biodiesel–Interchem Industries,
Inc., Interchem Environmental, Inc., Midwest Biofuels, Ag
Environmental Processing (AEP), Bill Ayres and Doug Pickering.
Pioneer Biodiesel Makers and Marketers in the USA 4307, 4358,
4367, 4379, 4392, 4406, 4417, 4423, 4424, 4427, 4429, 4432, 4433,
4436, 4439, 4445, 4452, 4453, 4464, 4470, 4471, 4479, 4487, 4511,
4512, 4548, 4608, 4609, 4617, 4618, 4643, 4646, 4653, 4666, 4673,
4675, 4687, 4715, 4722, 4748, 4765, 4777, 4821, 4832, 4834, 4836,
4843, 4844, 4866, 4876, 4888, 4895, 5236, 5266, 5275, 5298, 5344,
5348, 5349, 5350, 5351, 5352, 5353, 5354, 5355, 5362, 5363, 5364
Diesel Fuel, SoyDiesel, Biodiesel–Kenlon Johannes, Pioneer in the
USA 4369, 4370, 4373, 4374, 4379, 4380, 4388, 4405, 4406, 4421,
4423, 4424, 4427, 4431, 4436, 4437, 4439, 4440, 4441, 4443, 4445,
4447, 4450, 4465, 4467, 4469, 4472, 4475, 4476, 4479, 4484, 4486,
4487, 4489, 4506, 4511, 4533, 4534, 4546, 4547, 4548, 4549, 4558,
4577, 4598, 4608, 4615, 4639, 4653, 4682, 4684, 4692, 4697, 4702,
4705, 4777, 4788, 4795, 4808, 4815, 4821, 4842, 4847, 4932, 4933,
4938, 5348, 5349, 5350, 5352, 5353, 5354, 5355, 5362, 5363, 5442,
5529
Diesel Fuel, SoyDiesel, Biodiesel, or Artiﬁcial Petroleum (Made
from Methyl Esters of Soybean Oil) 752, 758, 768, 769, 777, 801,
803, 815, 833, 834, 856, 873, 877, 898, 902, 925, 926, 927, 928,
955, 956, 1018, 1029, 1107, 1112, 1228, 1233, 1240, 1300, 1354,
1385, 1393, 1395, 1396, 1398, 1450, 1458, 1553, 1568, 1587, 1664,
1665, 1708, 1754, 1770, 1820, 1828, 1829, 1850, 1853, 1884, 1887,
2009, 2015, 2040, 2057, 2154, 2165, 2166, 2167, 2237, 2258, 2259,
2292, 2294, 2296, 2300, 2400, 2476, 2478, 2508, 2550, 2573, 2580,
2613, 2713, 2714, 2776, 2927, 3198, 3876, 3919, 3933, 3934, 3943,
3944, 3945, 3946, 3947, 3949, 3950, 3952, 3953, 3954, 3956, 3958,
3959, 3960, 3963, 3964, 3965, 3969, 3974, 3975, 3978, 3981, 3985,
3988, 3989, 3992, 3993, 3996, 4001, 4002, 4003, 4009, 4010, 4011,
4012, 4013, 4024, 4025, 4026, 4027, 4028, 4029, 4030, 4032, 4040,
4041, 4052, 4055, 4061, 4062, 4064, 4065, 4066, 4068, 4069, 4076,
4080, 4083, 4089, 4090, 4091, 4092, 4093, 4094, 4099, 4103, 4108,
4110, 4132, 4138, 4149, 4153, 4154, 4164, 4166, 4177, 4178, 4189,
4204, 4212, 4215, 4216, 4218, 4223, 4225, 4227, 4234, 4236, 4238,
4241, 4252, 4260, 4267, 4270, 4281, 4292, 4299, 4307, 4326, 4344,
4348, 4355, 4358, 4359, 4363, 4366, 4367, 4368, 4369, 4370, 4371,
4372, 4373, 4374, 4376, 4378, 4379, 4380, 4381, 4387, 4388, 4392,
4398, 4404, 4405, 4406, 4407, 4413, 4414, 4415, 4416, 4417, 4418,
4421, 4422, 4423, 4424, 4425, 4427, 4429, 4430, 4431, 4432, 4433,
4434, 4436, 4437, 4438, 4439, 4440, 4441, 4442, 4443, 4445, 4447,

4449, 4450, 4452, 4453, 4454, 4455, 4456, 4460, 4461, 4463, 4464,
4465, 4466, 4467, 4469, 4470, 4471, 4472, 4473, 4475, 4476, 4477,
4478, 4479, 4480, 4483, 4484, 4485, 4486, 4487, 4488, 4489, 4494,
4500, 4501, 4502, 4505, 4506, 4508, 4509, 4510, 4511, 4512, 4513,
4514, 4516, 4520, 4524, 4533, 4534, 4535, 4539, 4542, 4544, 4545,
4546, 4547, 4548, 4549, 4551, 4557, 4558, 4562, 4563, 4564, 4565,
4566, 4572, 4573, 4576, 4577, 4578, 4581, 4583, 4584, 4588, 4598,
4599, 4600, 4608, 4609, 4611, 4612, 4613, 4614, 4615, 4616, 4617,
4618, 4619, 4621, 4622, 4623, 4624, 4625, 4627, 4633, 4637, 4639,
4640, 4641, 4642, 4643, 4644, 4647, 4648, 4649, 4651, 4652, 4653,
4654, 4656, 4658, 4660, 4661, 4663, 4665, 4666, 4669, 4671, 4672,
4673, 4674, 4675, 4676, 4677, 4678, 4679, 4681, 4682, 4683, 4684,
4688, 4689, 4690, 4692, 4697, 4698, 4699, 4702, 4705, 4707, 4708,
4710, 4711, 4712, 4713, 4714, 4715, 4716, 4717, 4718, 4720, 4722,
4727, 4728, 4733, 4734, 4735, 4738, 4739, 4741, 4742, 4747, 4748,
4750, 4752, 4754, 4756, 4757, 4758, 4761, 4765, 4766, 4771, 4774,
4776, 4777, 4779, 4781, 4784, 4788, 4789, 4790, 4791, 4795, 4796,
4798, 4799, 4801, 4802, 4804, 4805, 4806, 4808, 4809, 4810, 4814,
4815, 4816, 4817, 4819, 4820, 4821, 4822, 4824, 4825, 4826, 4832,
4834, 4835, 4836, 4837, 4839, 4840, 4841, 4842, 4843, 4844, 4845,
4846, 4847, 4848, 4849, 4850, 4855, 4856, 4857, 4861, 4862, 4864,
4865, 4866, 4867, 4876, 4879, 4880, 4882, 4883, 4885, 4886, 4888,
4889, 4890, 4891, 4892, 4893, 4894, 4895, 4896, 4901, 4907, 4908,
4909, 4910, 4913, 4914, 4918, 4920, 4922, 4923, 4924, 4926, 4927,
4931, 4932, 4933, 4936, 4938, 4950, 4952, 4954, 4955, 4959, 4960,
4961, 4962, 4963, 4966, 4971, 4973, 4978, 4980, 4982, 4985, 4990,
4993, 4997, 5006, 5008, 5009, 5010, 5012, 5013, 5023, 5027, 5041,
5053, 5054, 5057, 5058, 5060, 5064, 5067, 5071, 5073, 5075, 5077,
5086, 5090, 5091, 5092, 5094, 5096, 5097, 5098, 5099, 5100, 5102,
5104, 5105, 5108, 5109, 5113, 5114, 5116, 5117, 5118, 5120, 5121,
5122, 5123, 5124, 5125, 5126, 5127, 5128, 5129, 5130, 5131, 5132,
5133, 5134, 5135, 5144, 5147, 5148, 5150, 5151, 5155, 5157, 5160,
5167, 5169, 5171, 5172, 5175, 5177, 5178, 5179, 5206, 5207, 5209,
5210, 5213, 5214, 5215, 5216, 5219, 5220, 5221, 5222, 5223, 5224,
5225, 5227, 5228, 5229, 5231, 5233, 5234, 5235, 5236, 5238, 5240,
5241, 5246, 5248, 5249, 5251, 5252, 5253, 5254, 5255, 5256, 5257,
5258, 5259, 5260, 5263, 5264, 5265, 5266, 5267, 5268, 5269, 5270,
5271, 5275, 5277, 5279, 5280, 5282, 5283, 5285, 5286, 5287, 5288,
5289, 5290, 5291, 5292, 5293, 5294, 5295, 5296, 5298, 5299, 5300,
5301, 5302, 5303, 5304, 5305, 5306, 5307, 5309, 5310, 5313, 5314,
5317, 5321, 5322, 5324, 5325, 5326, 5328, 5329, 5331, 5335, 5336,
5337, 5338, 5339, 5340, 5341, 5342, 5343, 5344, 5345, 5346, 5347,
5348, 5349, 5350, 5351, 5352, 5353, 5354, 5355, 5356, 5357, 5358,
5359, 5360, 5362, 5363, 5364, 5365, 5366, 5367, 5369, 5370, 5371,
5372, 5373, 5374, 5376, 5377, 5378, 5379, 5380, 5382, 5383, 5384,
5385, 5386, 5387, 5388, 5390, 5391, 5392, 5393, 5394, 5395, 5397,
5398, 5399, 5400, 5401, 5402, 5403, 5404, 5405, 5406, 5408, 5409,
5411, 5412, 5413, 5414, 5415, 5416, 5417, 5419, 5421, 5423, 5424,
5426, 5427, 5428, 5429, 5431, 5436, 5438, 5439, 5440, 5441, 5442,
5444, 5446, 5450, 5452, 5454, 5455, 5459, 5461, 5468, 5469, 5470,
5472, 5475, 5476, 5477, 5480, 5481, 5483, 5484, 5485, 5486, 5487,
5490, 5491, 5492, 5493, 5494, 5495, 5496, 5497, 5499, 5500, 5502,
5503, 5507, 5510, 5511, 5512, 5513, 5515, 5517, 5520, 5522, 5523,
5524, 5526, 5529, 5530, 5531, 5532, 5533, 5534, 5535, 5536, 5538,
5540, 5541, 5544, 5545, 5546, 5547, 5548, 5549, 5550, 5551, 5556,
5557, 5559, 5567
Diesel, soy. See National Biodiesel Board
Diet and Breast Cancer Prevention (Soy Is Usually Mentioned)
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4517
Directories–Soybean Processors (Including Soyfoods
Manufacturers), Researchers, Conference Attendees, and Other
Names and Addresses Related to Soyfoods, Vegetarianism,
Macrobiotics, etc. See also Directories–Japanese American in USA
448, 480, 1046, 1298, 1392, 1412, 1566, 1568, 2649, 2733, 2871,
3412, 3749, 3848, 3859, 3971, 4039, 4085, 4168, 4400, 4607, 4709,
5322
Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See
also: Nematode Disease Control 229, 393, 600, 672, 817, 1061,
1186, 1329, 1405, 1436, 1568, 1772, 1799, 2173, 2341, 2487, 2493,
2502, 2503, 2506, 2554, 2570, 2661, 2682, 2683, 2803, 2816, 3089,
3630, 3741, 3780, 3853, 3858, 3976, 4240, 4298, 4315, 4525, 4569,
4779, 5011, 5233, 5567
Diseases, pests, and other types of injury, plant protection from. See
Plant Protection from Diseases, Pests and Other Types of Injury
(General)
Diseases, plant protection from. See Soybean Rust
District of Columbia. See United States–States–District of
Columbia
Documents with More Than 20 Keywords 4, 6, 7, 11, 12, 15, 17,
21, 22, 23, 25, 26, 27, 28, 31, 33, 37, 38, 39, 41, 42, 48, 51, 52, 53,
56, 58, 59, 60, 74, 75, 76, 77, 84, 86, 94, 99, 101, 105, 108, 116,
119, 149, 151, 152, 155, 162, 165, 171, 173, 174, 181, 184, 194,
206, 209, 211, 226, 228, 230, 231, 248, 250, 251, 256, 265, 266,
270, 275, 276, 278, 281, 282, 283, 294, 295, 296, 299, 309, 313,
316, 318, 319, 325, 328, 331, 332, 338, 350, 351, 352, 353, 354,
359, 374, 378, 379, 382, 393, 401, 403, 414, 421, 431, 436, 438,
448, 453, 457, 460, 462, 463, 469, 475, 480, 481, 486, 490, 494,
495, 496, 497, 504, 505, 508, 511, 512, 514, 515, 516, 518, 519,
520, 522, 529, 530, 531, 532, 534, 545, 547, 548, 549, 563, 568,
569, 578, 585, 586, 587, 600, 608, 610, 615, 621, 626, 627, 628,
630, 631, 634, 635, 643, 654, 662, 672, 676, 677, 678, 680, 683,
692, 703, 704, 716, 720, 723, 724, 725, 737, 739, 741, 743, 744,
750, 753, 755, 757, 759, 760, 762, 772, 783, 794, 795, 804, 807,
810, 811, 816, 817, 819, 820, 823, 826, 828, 845, 847, 851, 852,
858, 864, 870, 877, 887, 888, 889, 891, 893, 905, 909, 917, 919,
920, 929, 935, 961, 969, 974, 982, 985, 991, 1002, 1012, 1013,
1022, 1030, 1043, 1046, 1049, 1052, 1061, 1062, 1064, 1085, 1134,
1139, 1141, 1145, 1158, 1167, 1168, 1169, 1170, 1184, 1188, 1197,
1199, 1222, 1269, 1279, 1304, 1329, 1336, 1339, 1345, 1365, 1404,
1405, 1410, 1412, 1419, 1423, 1436, 1439, 1441, 1443, 1450, 1454,
1455, 1462, 1465, 1470, 1472, 1477, 1478, 1480, 1496, 1497, 1498,
1500, 1502, 1503, 1507, 1512, 1566, 1568, 1569, 1571, 1572, 1579,
1580, 1592, 1595, 1609, 1632, 1640, 1660, 1670, 1693, 1731, 1733,
1767, 1770, 1772, 1773, 1792, 1799, 1807, 1821, 1824, 1866, 1868,
1869, 1870, 1871, 1886, 1908, 1941, 1948, 1977, 2021, 2040, 2041,
2102, 2144, 2173, 2175, 2194, 2220, 2221, 2223, 2250, 2253, 2281,
2298, 2341, 2345, 2355, 2384, 2388, 2407, 2408, 2419, 2447, 2463,
2483, 2487, 2488, 2489, 2513, 2546, 2552, 2554, 2555, 2557, 2558,
2570, 2596, 2614, 2657, 2661, 2663, 2715, 2716, 2740, 2758, 2760,
2762, 2782, 2794, 2838, 2840, 2844, 2847, 2848, 2856, 2883, 2885,
2886, 2893, 2898, 2933, 2935, 2963, 3013, 3014, 3017, 3022, 3023,
3069, 3091, 3092, 3111, 3121, 3147, 3232, 3287, 3385, 3387, 3388,

3397, 3412, 3534, 3574, 3576, 3640, 3700, 3730, 3736, 3747, 3758,
3763, 3770, 3771, 3773, 3781, 3783, 3817, 3820, 3821, 3832, 3839,
3844, 3846, 3853, 3854, 3858, 3859, 3864, 3875, 3880, 3882, 3911,
3918, 3921, 3931, 3961, 3965, 3966, 3971, 3987, 3997, 3999, 4000,
4004, 4016, 4017, 4018, 4022, 4048, 4078, 4079, 4081, 4085, 4102,
4103, 4115, 4116, 4126, 4127, 4131, 4134, 4152, 4158, 4168, 4193,
4194, 4197, 4206, 4213, 4214, 4215, 4218, 4224, 4234, 4235, 4241,
4265, 4268, 4298, 4299, 4303, 4315, 4331, 4336, 4340, 4342, 4344,
4365, 4428, 4435, 4492, 4511, 4528, 4555, 4559, 4569, 4574, 4593,
4629, 4640, 4678, 4712, 4716, 4761, 4770, 4786, 4821, 4831, 4918,
4968, 4969, 5041, 5054, 5072, 5084, 5135, 5233, 5250, 5265, 5275,
5322, 5331, 5354, 5389, 5418, 5455, 5484, 5563, 5566
Dogs, Cats, and Other Pets / Companion Animals Fed Soybeans,
Soybean Forage, or Soybean Cake or Meal as Feed / Pet Food /
Petfood 206, 825, 1145, 1478, 1968, 1969, 2250, 2467, 2807, 2841,
2898, 3287, 3447, 3814, 4158, 4179, 4217, 4797, 4906
Domestic Science / Home Economics Movement in the United
States 72, 73, 513, 522, 529, 534, 590
Domestication of the soybean. See Origin, Domestication, and
Dissemination of the Soybean (General)
Dorsett, Palemon Howard (1862-1943, USDA) 934, 969, 985, 995,
1010, 1038, 1045, 1047, 1050, 1053, 1056, 1061, 1068, 1069, 1080,
1081, 1566, 2558, 2833, 2844, 4077
Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931)
969, 985, 988, 995, 1010, 1038, 1045, 1047, 1050, 1053, 1056,
1061, 1068, 1069, 1080, 1081, 1566, 1792, 2558, 2833, 2844
Douchi or doushi or dow see or dowsi. See Fermented Black
Soybeans
Drackett Co. (The) (Cincinnati and Sharonville [or Evendale],
Ohio) 1918, 2030, 2144, 2220, 2223, 2293, 2297, 2357, 2374, 2375,
2383, 2384, 2386, 2391, 2392, 2414, 2415, 2422, 2443, 2445, 2446,
2463, 2485, 2495, 2496, 2553, 2596, 2600, 2601, 2606, 2614, 2629,
2634, 2636, 2651, 2654, 2662, 2666, 2680, 2717, 2736, 2758, 2768,
2769, 2784, 2807, 2837, 2841, 2846, 2856, 2885, 2887, 2901, 2908,
2909, 2910, 2911, 2932, 3017, 3036, 3069, 3182, 3225, 3286, 3386,
3389, 3479, 3795, 3825, 3839, 3864, 3888, 3904, 3961, 3965, 3966,
3997, 4000, 4063, 4070, 4079, 4109, 4116, 4299, 4393, 4428, 4554,
4555, 4556, 4559, 4567, 4570, 4571, 4743, 5278, 5563, 5564, 5565,
5566
Dried yuba sticks. See Yuba–Dried Yuba Sticks
Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole
Drying of soybeans. See Storage of Seeds
DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont
Agricultural Enterprise / Products (Wilmington, Delaware).
Formerly spelled Du Pont 702, 715, 745, 1477, 1492, 1976, 2178,
2241, 2846, 2900, 3167, 3249, 3484, 3540, 3655, 3792, 3837, 3879,
4116, 4242
Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as
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a Non-Drying Oil 2843, 3029, 3941, 3951, 4008, 4015, 4049, 4056,
4074, 4140, 4153, 4154, 4159, 4172, 4182, 4183, 4184, 4185, 4186,
4190, 4192, 4196, 4199, 4200, 4201, 4206, 4211, 4212, 4214, 4215,
4218, 4226, 4231, 4233, 4240, 4241, 4249, 4252, 4261, 4262, 4269,
4285, 4290, 4299, 4326, 4336, 4364, 4403, 4451, 4497, 4508, 4701,
4710, 4716, 4744, 4750, 4761, 4763, 4977, 5209, 5320, 5420, 5474,
5516
Earliest articles on soy in major magazines and newspapers. See
Media–Earliest Articles on Soy
Earliest commercial soy products. See Historical–Earliest
Commercial Product
Earliest document seen... See Historical–Earliest Document Seen
Eastern Foods, Inc. See Mainland Express (Spring Park, Minnesota)
Ecology (“The Mother of All the Sciences”) and Ecosystems 920,
4361, 4407, 4423, 4501, 4600, 4769, 4782, 5141, 5161, 5232, 5278,
5290, 5455
Economic Research Service of USDA. See United States
Department of Agriculture (USDA)–Economic Research Service
(ERS)
Economics of soybean production and hedging. See Marketing
Soybeans
Edamamé. See Green Vegetable Soybeans, Green Vegetable
Soybeans–Edamamé
Edelsoja Whole (Full-Fat) Soy ﬂour 1908, 2141, 2715, 3471, 3859
Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and
American Soy Products (Saline, Michigan; Founded Aug. 1986)
5137
Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans

Embargoes, Moratoriums
Energy Consumption during Crop Production, Food Processing,
etc.. 4009, 4236, 4520
Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel,
Biodiesel, or Artiﬁcial Petroleum
England. See Europe, Western–United Kingdom
Environmental issues, concerns, and protection. See Water Use,
Misuse, and Scarcity
Environmental Issues, Concerns, and Protection (General, Including
Deep Ecology, Pollution of the Environment, Renewable Energy,
etc.). See also Global Warming / Climate Change, and Water Use
4376, 4385, 4763, 5290, 5414, 5455, 5484
Enzyme active soy ﬂour. See Soy Flour, Grits, and Flakes–Enzyme
Active
Enzymes–Commercial Enzyme Preparations Used in
Making Soyfoods by Hydrolyzing or Modifying Soy Protein,
Carbohydrates, or Lipids (Including Phosphatides) 1093, 1175,
3542, 3844, 3922, 3981, 4081, 4120, 4127, 4134, 4435
Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called
Lipoxidase) and Its Inactivation 1188, 1234, 1253, 1254, 1255,
1256, 1257, 1258, 2840, 3253, 3770, 3783, 4053, 4116, 4206, 4235,
4365, 4918
Enzymes in Soybean Seeds–Other 71, 118, 232, 239, 489, 578, 817,
851, 852, 1017, 1619, 1772, 2017, 2488, 3199, 3287, 3736, 4053,
4568
Enzymes in Soybean Seeds–Peroxidase 3987, 4235, 4721
Enzymes in Soybean Seeds–Urease and Its Inactivation 493, 721,
851, 852, 2840, 4235

Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See
Solnuts B.V.

Enzymes Produced During Fermentations Involving Koji or
Aspergillus Oryzae (Including Enzymes in Miso and Fermented Soy
Sauce) 82, 99, 354, 412, 1153, 2923, 3730

Efﬁciency of animals in converting feeds into human foods. See
Feeds–Efﬁciency

Enzymes Produced During Fermentations Involving Tempeh, Natto,
Fermented Tofu, or Fermented Black Soybeans 99, 354, 374

Efﬁciency of plants vs. animals in producing food. See
Vegetarianism–Efﬁciency of Plants... in Producing Food

Equipment for making soymilk. See Soymilk Equipment

Egypt. See Africa–Egypt
Eichberg, Joseph. See American Lecithin Corp.
Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North
Carolina; 1915) 488, 489, 497, 514, 515, 516, 578, 580, 651, 794,
1412, 2220, 2223, 2786, 4213
Embargoes, tariffs, duties. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,

Equipment for making tofu. See Tofu Equipment
Equipment for soybean crushing–manufacturers. See Anderson
International Corp., Blaw-Knox Co. and Rotocel, Crown Iron
Works Co., French Oil Mill Machinery Co.
Ernst, Andrew H. (1796-1860)–Pioneer Horticulturalist and
Nurseryman of Cincinnati, Ohio 4193
Erosion of soils. See Soil Science–Soil Conservation or Soil
Erosion
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Europe, Eastern–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Eastern European country
206

Estrogens in plants. See Phytoestrogens
Ethanol (ethyl alcohol). See Solvents
Etymology. See the speciﬁc product concerned (e.g. soybeans, tofu,
soybean meal, etc.)
Etymology (General) of Soybean Products or Closely Related
Terms (Such as “Protein”) 4298, 4569
Etymology of the Word “Soy” and its Cognates / Relatives in
English 2450, 2881, 3783
Etymology of the Word “Soyfoods” and its Cognates / Relatives in
Various Languages 99, 469, 568, 1908, 2222, 2644, 3471
Etymology of the Words “Soya,” “Soy,” and “Soybean” and their
Cognates / Relatives in Various Languages 12, 13, 17, 18, 21, 27,
39, 47, 53, 68, 70, 76, 108, 149, 155, 162, 232, 233, 236, 266, 275,
294, 414, 438, 462, 463, 486, 497, 529, 587, 600, 608, 628, 772,
782, 817, 870, 905, 919, 967, 1139, 1222, 1404, 1568, 1571, 1767,
1772, 1908, 2286, 2341, 2345, 2407, 2493, 2554, 2848, 2898, 3147,
3576, 3775, 3776, 3808, 3931, 4162, 4224
Euronature (Paris, France). See Lima N.V. / Lima Foods (SintMartens-Latem, Belgium; and Mezin, France)
Europe, Eastern–Bulgaria 965, 1385, 1572, 1820, 1868, 1869, 1886,
1908, 1941, 1948, 2141, 2221, 2397, 2715, 2835, 2838, 2847, 3937,
3971, 4147
Europe, Eastern–Croatia (Hrvatska; Declared Independence from
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and
Rijeka (formerly Fiume)) 56, 568, 852, 1868, 2141, 2715, 2767,
3775, 3776
Europe, Eastern–Czech Republic (Ceská Republika; Including
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1
Jan. 1993, Western Part of Czechoslovakia, which also included
Slovakia or Slovensko) 374, 569, 1199, 3014, 3230, 3745, 4791
Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993;
then divided into The Czech Republic [formerly Bohemia and
Moravia], and Slovakia [ofﬁcially “The Slovak Republic”]) 804,
832, 940, 1108, 1199, 1248, 1551, 1568, 1670, 1766, 1767, 1820,
1948, 2173, 2175, 2221, 2847, 3014, 3230, 3491, 3495, 3531, 3538,
3618, 3668, 3705, 3728, 3745, 3866, 4147, 4791
Europe, Eastern–Estonia (Formerly Estonian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991; Also Spelled Esthonia) 739
Europe, Eastern (General) 2838, 3971
Europe, Eastern–Hungary (Magyar Köztársaság) 31, 51, 53, 56,
59, 60, 86, 171, 316, 374, 388, 463, 568, 720, 817, 864, 916, 1022,
1568, 1660, 1754, 1866, 1868, 1869, 1886, 1908, 1948, 2093, 2141,
2175, 2489, 2715, 2838, 3471, 3971, 4168, 4492, 4910, 5010, 5275,
5323

Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Eastern
European country 206
Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Eastern European country 2800
Europe, Eastern–Latvia (Formerly Latvian SSR, a Soviet Republic
from Aug. 1940 to Aug. 1991) 206, 333
Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991) 852
Europe, Eastern–Macedonia (Formerly Yugoslav Republic
of Macedonia. Ofﬁcially Republika Makedonija. Declared
Independence from Yugoslavia on 8 Sept. 1991) 3478, 4147
Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991)
1572, 1866, 1869, 1928, 1929, 2141, 2175, 2701, 2800, 4147
Europe, Eastern–Poland 31, 38, 316, 372, 463, 817, 1240, 1525,
1568, 1572, 1670, 1868, 1886, 1948, 2173, 2175, 2221, 2769, 3624,
3771, 3792, 4492, 5027
Europe, Eastern–Romania (Including Moldavia and Bessarabia until
1940-44). Also spelled Rumania 463, 739, 1568, 1572, 1754, 1820,
1866, 1868, 1869, 1886, 1908, 1928, 1929, 1948, 2141, 2175, 2397,
2715, 2800, 2835, 2847, 3826, 3971, 4147, 5475
Europe, Eastern–Russia (Russian Federation; Formerly Russian
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 22, 100,
112, 120, 125, 139, 149, 156, 158, 173, 174, 176, 181, 184, 194,
202, 203, 209, 211, 212, 214, 218, 232, 233, 248, 249, 253, 263,
266, 270, 280, 281, 282, 295, 299, 309, 313, 316, 320, 327, 332,
333, 336, 338, 352, 368, 374, 376, 406, 431, 436, 460, 463, 468,
475, 486, 511, 512, 521, 547, 563, 587, 621, 627, 637, 660, 717,
725, 739, 755, 817, 830, 851, 852, 896, 1017, 1110, 1174, 1176,
1193, 1291, 1317, 1503, 1572, 1595, 1640, 1660, 1770, 1837, 1866,
1868, 1908, 1948, 2173, 2286, 2701, 2740, 2806, 2844, 2847, 3703,
3766, 4018, 4147, 4265, 4331, 4631, 5048, 5476
Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006).
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed
Kosovo. Formerly part of the loose State Union of Serbia and
Montenegro (2003-2006) 3449, 3477
Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 1108, 1767,
2141, 4791, 5275, 5323
Europe, Eastern–Slovenia (Slovenija; Declared Independence from
Yugoslavia on 21 June 1991) 56, 568, 1868, 1869, 2141, 4523, 5479
Europe, Eastern–Soybean Production, Area and Stocks–Statistics,
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Trends, and Analyses 739, 1572, 1660, 1820, 1948, 2806, 2838,
3478, 3741, 3971
Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a
Soviet Republic from 1917 to Dec. 1991) 278, 323, 327, 374, 463,
817, 852, 1503, 1572, 1866, 1868, 1869, 2141, 2175, 2701, 2844,
4147
Europe, Eastern–USSR (Union of Soviet Socialist Republics or
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist
on 26 Dec. 1991) 817, 851, 852, 854, 864, 896, 991, 992, 1017,
1019, 1020, 1023, 1024, 1026, 1054, 1110, 1174, 1176, 1193, 1199,
1200, 1247, 1291, 1301, 1317, 1401, 1410, 1503, 1568, 1569, 1572,
1595, 1640, 1660, 1670, 1758, 1761, 1770, 1837, 1855, 1859, 1860,
1866, 1868, 1869, 1870, 1871, 1883, 1886, 1908, 1919, 1928, 1929,
1941, 1948, 2173, 2175, 2221, 2286, 2329, 2348, 2489, 2547, 2554,
2701, 2740, 2806, 2838, 2844, 2847, 3145, 3224, 3257, 3273, 3292,
3361, 3505, 3530, 3588, 3703, 3740, 3766, 3771, 3813, 3937, 3971,
4018, 4082, 4086, 4103, 4147, 4221, 4224, 4268, 4331, 4370, 4594,
4631, 4969, 5427, 5445, 5455, 5474, 5475, 5509, 5526
Europe, Eastern–Yugoslavia. Composed of Serbia and Montenegro
from 17 April 1992 to 13 March 2002. From 1918-1991
included the 6 Republics of Serbia / Servia, Croatia, Bosnia and
Herzegovina, Slovenia, Macedonia, and Montenegro. Included
Carnaro, Fiume / Rijeka / Rieka 1947-1992; Formerly Also Spelled
Jugoslavia. See also Serbia and Montenegro 739, 852, 1868, 1869,
1886, 1908, 1941, 1948, 2141, 2221, 2715, 2767, 2835, 2838, 2847,
3146, 3215, 3449, 3477, 3478, 3741, 3775, 3776, 3971, 4147, 4168
Europe–European Union (EU) or European Economic Community
(EEC; also known as the Common Market), renamed the European
Community (Headquarters: Brussels, Belgium) 3449, 3663, 3750,
3894, 4053, 4103, 4268, 4282, 4463, 4492, 4678, 4785, 4889, 5262,
5287, 5293, 5430, 5452, 5475, 5483
Europe–Soybean crushers (general). See Soybean Crushers
(Europe)
Europe, Western 86, 107, 109, 110, 200, 336, 353, 433, 462, 477,
481, 511, 512, 522, 576, 676, 720, 772, 788, 816, 823, 858, 860,
886, 954, 963, 1007, 1030, 1049, 1052, 1158, 1159, 1160, 1167,
1189, 1209, 1297, 1309, 1363, 1462, 1521, 1522, 1577, 1592, 1731,
1837, 1863, 1878, 1960, 1986, 2116, 2175, 2193, 2721, 2838, 2939,
3347, 3584, 3791, 3834, 3859, 3877, 3971, 4014, 4048, 4127, 4193,
4279, 4304, 4381, 4501, 4731, 4794, 4838, 5125
Europe, Western–Austria (Österreich) 24, 28, 31, 37, 38, 39, 51, 53,
56, 59, 60, 84, 184, 239, 278, 313, 374, 388, 463, 511, 512, 568,
569, 626, 720, 741, 754, 759, 760, 765, 811, 817, 820, 826, 832,
851, 852, 905, 910, 997, 1022, 1169, 1188, 1503, 1568, 1572, 1670,
1868, 1870, 1908, 1948, 2141, 2173, 2175, 2221, 2322, 2715, 2716,
2838, 2847, 2848, 2935, 3013, 3014, 3207, 3513, 3801, 3868, 3931,
4168, 4260, 4325, 4355, 4363, 4381, 4387, 4392, 4425, 4434, 4438,
4511, 4535, 4572, 4578, 4720, 4774, 4790, 4791, 4809, 4913, 5162,
5287, 5296, 5452, 5474, 5479
Europe, Western–Belgium, Kingdom of 116, 265, 313, 401, 412,
463, 511, 627, 720, 780, 811, 817, 852, 991, 1171, 1199, 1410,
1503, 1568, 1569, 1680, 1708, 1798, 1824, 1839, 1886, 2071, 2096,

2175, 2390, 2554, 2657, 2760, 2769, 2866, 2927, 3028, 3053, 3555,
3575, 3585, 3590, 3606, 3612, 3614, 3617, 3623, 3644, 3645, 3655,
3656, 3657, 3661, 3674, 3675, 3691, 3692, 3714, 3798, 3803, 3807,
3859, 3962, 3999, 4022, 4168, 4325, 4492, 4574, 4634, 4809, 4838,
4889, 5275, 5331, 5343, 5347, 5474, 5563
Europe, Western–Denmark (Danmark; Including the Province of
Greenland [Kalaallit Nunaat]) 165, 176, 194, 209, 228, 253, 278,
309, 313, 316, 358, 448, 463, 475, 486, 511, 621, 627, 720, 739,
750, 759, 817, 820, 830, 841, 851, 852, 919, 975, 991, 1020, 1022,
1043, 1052, 1069, 1085, 1092, 1134, 1141, 1169, 1188, 1199, 1279,
1329, 1410, 1477, 1503, 1569, 1661, 1787, 1796, 1807, 1820, 1868,
1945, 2290, 2390, 2528, 2554, 2838, 2893, 2894, 2895, 3013, 3014,
3028, 3449, 3689, 3750, 3771, 3801, 3859, 3861, 4048, 4322, 4629,
4749, 5027
Europe, Western–Finland (Suomen Tasavalta) 627, 1503, 3028,
4168, 5329
Europe, Western–France (République Française) 12, 13, 19, 31, 32,
40, 42, 43, 44, 45, 51, 56, 58, 59, 60, 84, 86, 116, 118, 128, 133,
134, 135, 162, 168, 209, 224, 226, 232, 234, 239, 244, 248, 250,
251, 253, 256, 259, 264, 265, 270, 275, 278, 287, 298, 299, 302,
305, 309, 310, 313, 316, 317, 319, 323, 325, 328, 331, 332, 342,
354, 359, 369, 374, 382, 403, 412, 413, 417, 419, 420, 429, 448,
458, 463, 469, 486, 495, 511, 512, 518, 531, 532, 565, 568, 569,
582, 583, 587, 624, 625, 627, 628, 631, 632, 635, 638, 659, 677,
681, 703, 707, 720, 739, 753, 757, 759, 760, 765, 780, 785, 792,
793, 804, 806, 808, 811, 817, 820, 821, 833, 834, 851, 852, 873,
886, 890, 897, 905, 907, 971, 975, 991, 1002, 1018, 1022, 1034,
1041, 1052, 1064, 1097, 1107, 1112, 1117, 1129, 1134, 1153, 1169,
1228, 1233, 1234, 1247, 1250, 1293, 1300, 1313, 1355, 1361, 1365,
1371, 1384, 1393, 1405, 1410, 1425, 1568, 1569, 1572, 1596, 1664,
1670, 1694, 1695, 1696, 1698, 1699, 1720, 1722, 1727, 1737, 1757,
1767, 1787, 1796, 1806, 1820, 1828, 1829, 1833, 1847, 1849, 1857,
1867, 1868, 1869, 1870, 1871, 1884, 1886, 1919, 1942, 1948, 1952,
1953, 1957, 1996, 2005, 2021, 2023, 2028, 2044, 2052, 2056, 2057,
2058, 2068, 2071, 2083, 2084, 2087, 2093, 2095, 2096, 2141, 2149,
2154, 2164, 2165, 2166, 2167, 2173, 2195, 2203, 2205, 2206, 2224,
2225, 2227, 2237, 2272, 2290, 2294, 2295, 2298, 2300, 2348, 2394,
2397, 2400, 2421, 2447, 2476, 2477, 2483, 2489, 2493, 2558, 2571,
2586, 2597, 2608, 2613, 2635, 2642, 2657, 2676, 2679, 2700, 2707,
2712, 2714, 2715, 2716, 2753, 2760, 2787, 2821, 2835, 2844, 2847,
2883, 2889, 2935, 2998, 3021, 3028, 3047, 3149, 3387, 3414, 3416,
3471, 3472, 3506, 3578, 3607, 3611, 3625, 3651, 3666, 3690, 3714,
3971, 4022, 4048, 4086, 4103, 4168, 4206, 4215, 4325, 4340, 4381,
4474, 4492, 4563, 4578, 4620, 4629, 4638, 4678, 4708, 4720, 4790,
4809, 5128, 5135, 5153, 5155, 5278, 5287, 5318, 5343, 5379, 5382,
5455
Europe, Western–Germany (Deutschland; Including East and West
Germany, Oct. 1949–July 1990) 25, 28, 31, 37, 38, 39, 41, 46, 51,
53, 57, 60, 67, 69, 75, 82, 83, 85, 89, 92, 107, 109, 110, 118, 119,
130, 131, 138, 139, 148, 152, 164, 165, 166, 175, 177, 178, 179,
181, 194, 203, 206, 209, 221, 232, 233, 235, 238, 239, 240, 241,
245, 248, 251, 253, 257, 259, 260, 266, 270, 273, 276, 277, 278,
281, 282, 285, 286, 290, 296, 297, 303, 304, 307, 310, 311, 313,
314, 316, 317, 318, 320, 322, 324, 332, 333, 336, 337, 342, 343,
345, 349, 355, 357, 363, 365, 366, 367, 370, 372, 373, 375, 383,
386, 387, 392, 394, 396, 398, 401, 402, 411, 412, 413, 421, 429,
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435, 437, 439, 441, 442, 443, 445, 446, 448, 458, 461, 463, 475,
482, 483, 484, 486, 511, 512, 513, 514, 515, 516, 519, 533, 547,
562, 564, 565, 568, 569, 574, 577, 579, 587, 603, 604, 615, 627,
628, 636, 642, 649, 674, 677, 680, 712, 720, 721, 722, 739, 741,
750, 753, 754, 759, 760, 761, 784, 799, 811, 817, 818, 820, 838,
842, 845, 851, 852, 854, 877, 878, 890, 891, 897, 902, 905, 910,
915, 919, 920, 921, 932, 933, 937, 939, 941, 944, 949, 950, 951,
968, 971, 975, 986, 987, 990, 991, 994, 997, 1003, 1006, 1007,
1011, 1015, 1020, 1021, 1022, 1023, 1034, 1039, 1040, 1043, 1045,
1050, 1054, 1055, 1056, 1057, 1065, 1067, 1069, 1071, 1083, 1085,
1110, 1134, 1141, 1164, 1169, 1173, 1176, 1178, 1179, 1188, 1196,
1199, 1201, 1202, 1203, 1206, 1218, 1220, 1221, 1230, 1237, 1238,
1239, 1240, 1245, 1270, 1278, 1279, 1281, 1292, 1314, 1315, 1316,
1321, 1329, 1330, 1336, 1346, 1348, 1367, 1381, 1402, 1410, 1412,
1420, 1477, 1479, 1480, 1503, 1525, 1538, 1550, 1568, 1569, 1571,
1572, 1583, 1587, 1605, 1612, 1628, 1642, 1657, 1661, 1665, 1670,
1687, 1690, 1708, 1710, 1716, 1727, 1735, 1744, 1764, 1767, 1770,
1775, 1781, 1787, 1796, 1815, 1820, 1821, 1824, 1828, 1837, 1848,
1851, 1852, 1855, 1866, 1867, 1868, 1869, 1870, 1871, 1880, 1883,
1886, 1887, 1908, 1928, 1929, 1945, 1948, 1987, 2012, 2019, 2023,
2044, 2083, 2093, 2102, 2133, 2141, 2173, 2181, 2222, 2257, 2311,
2316, 2322, 2333, 2351, 2390, 2397, 2407, 2417, 2483, 2488, 2489,
2528, 2547, 2554, 2556, 2588, 2596, 2598, 2603, 2604, 2616, 2647,
2648, 2681, 2716, 2719, 2725, 2743, 2760, 2769, 2782, 2791, 2794,
2800, 2814, 2829, 2834, 2838, 2844, 2847, 2848, 2863, 2866, 2870,
2877, 2893, 2894, 2896, 2920, 2964, 2972, 2975, 2983, 2986, 2987,
2992, 3000, 3010, 3012, 3013, 3014, 3020, 3022, 3032, 3033, 3035,
3059, 3066, 3072, 3088, 3093, 3100, 3106, 3126, 3144, 3148, 3151,
3155, 3178, 3180, 3185, 3197, 3199, 3218, 3219, 3222, 3235, 3236,
3248, 3265, 3287, 3308, 3322, 3354, 3390, 3395, 3398, 3399, 3412,
3422, 3433, 3438, 3443, 3449, 3460, 3471, 3475, 3476, 3486, 3506,
3522, 3580, 3583, 3615, 3668, 3703, 3715, 3721, 3771, 3790, 3800,
3801, 3826, 3828, 3859, 3861, 3869, 3918, 3930, 3955, 3973, 3987,
4004, 4005, 4006, 4017, 4032, 4034, 4048, 4081, 4088, 4100, 4103,
4116, 4118, 4121, 4126, 4127, 4156, 4168, 4206, 4213, 4215, 4275,
4281, 4303, 4310, 4333, 4340, 4346, 4365, 4381, 4392, 4416, 4463,
4578, 4594, 4629, 4638, 4658, 4720, 4730, 4776, 4785, 4799, 4809,
4853, 4928, 4969, 4988, 4989, 5009, 5024, 5025, 5026, 5027, 5028,
5125, 5162, 5274, 5278, 5287, 5289, 5290, 5293, 5379, 5382, 5426,
5427, 5435, 5474, 5475, 5483, 5508, 5514, 5519
Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or
Epeiros) 1868, 1948, 2554, 2715, 2868, 2886, 3197, 4492, 5475
Europe, Western–Iceland (Lydhveldidh or Lyoveldio Island) 3028
Europe, Western–Introduction of Soy Products to. Earliest
document seen concerning soybean products in a certain western
European country. Soybeans as such have not yet been reported in
this country 165, 209
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Western European country
116, 162, 1405, 2407
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Western
European country 1405, 1948, 2407

Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Western
European country 1405, 2407
Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Western European country 1405, 2407
Europe, Western–Ireland, Republic of (Éire; Also Called Irish
Republic) 159, 209, 278, 493, 739, 759, 820, 852, 1952, 2019,
4474, 4757
Europe, Western–Italy (Repubblica Italiana) 51, 56, 59, 60, 71, 86,
151, 209, 313, 316, 343, 386, 463, 467, 495, 511, 512, 587, 676,
720, 724, 730, 739, 759, 760, 810, 811, 817, 851, 852, 903, 911,
965, 967, 991, 1002, 1169, 1329, 1398, 1410, 1417, 1430, 1503,
1515, 1553, 1568, 1569, 1572, 1644, 1670, 1690, 1710, 1727, 1735,
1756, 1781, 1796, 1800, 1824, 1854, 1868, 1869, 1870, 1872, 1948,
1952, 1987, 2018, 2023, 2173, 2554, 2707, 2712, 2753, 2760, 2769,
2846, 2866, 3175, 3197, 3449, 3516, 3546, 3625, 3663, 3771, 3859,
3879, 3931, 3965, 4015, 4081, 4085, 4126, 4168, 4172, 4206, 4215,
4318, 4381, 4398, 4407, 4423, 4425, 4463, 4470, 4479, 4492, 4501,
4511, 4535, 4577, 4578, 4600, 4720, 4809, 4969, 5274, 5287, 5382,
5389
Europe, Western–Luxembourg, Grand Duchy of (Occasionally
spelled Luxemburg) 739, 852, 3575
Europe, Western–Netherlands, Kingdom of the (Koninkrijk der
Nederlanden), Including Holland 9, 74, 77, 99, 209, 272, 274, 299,
313, 323, 358, 374, 425, 448, 463, 511, 531, 532, 562, 627, 674,
720, 733, 739, 750, 759, 760, 799, 804, 817, 820, 833, 836, 851,
852, 854, 864, 901, 909, 919, 975, 991, 1011, 1020, 1022, 1056,
1085, 1134, 1141, 1168, 1169, 1199, 1259, 1329, 1404, 1410, 1503,
1568, 1569, 1660, 1661, 1670, 1796, 1799, 1820, 1824, 1868, 1870,
1886, 1928, 1941, 1948, 1987, 2019, 2141, 2173, 2177, 2221, 2290,
2390, 2397, 2554, 2709, 2715, 2720, 2769, 2834, 2838, 3008, 3013,
3014, 3028, 3065, 3066, 3071, 3072, 3076, 3100, 3126, 3138, 3169,
3238, 3307, 3352, 3412, 3449, 3471, 3485, 3520, 3575, 3637, 3721,
3730, 3771, 3801, 3859, 3861, 3962, 3999, 4022, 4053, 4085, 4107,
4116, 4168, 4206, 4474, 4492, 4629, 4638, 4678, 4969, 5274, 5389,
5426, 5463
Europe, Western–Norway, Kingdom of (Kongeriket Norge) 165,
209, 278, 313, 448, 627, 677, 739, 820, 852, 1022, 1410, 1503,
1569, 1610, 1796, 1945, 2290, 2554, 2893, 3861, 4168, 5274
Europe, Western–Portugal (República Portuguesa; Including Macao
/ Macau {Until 1999} and the Azores) 152, 334, 739, 1405, 1660,
2407, 4150, 4160, 4168, 4492, 5475
Europe, Western–Scotland (Part of United Kingdom since 1707) 23,
94, 95, 156, 159, 160, 162, 202, 204, 209, 227, 278, 280, 313, 321,
717, 755, 820, 1566, 1607, 2582, 2846, 3706, 4213
Europe, Western–Soybean Crushing–Soy Oil and Meal Production
and Consumption–Statistics, Trends, and Analyses 204, 228
Europe, Western–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 971, 1908, 2715, 2838, 3971

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1981

Europe, Western–Spain, Kingdom of (Reino de España) 74, 116,
152, 209, 724, 851, 852, 974, 1405, 1568, 2272, 2494, 2554, 3098,
3197, 3252, 3261, 3326, 3355, 3384, 3450, 3461, 3625, 3649, 3669,
3789, 3971, 4022, 4168, 4206, 4290, 4463, 4479, 4744, 4796, 4969,
5275, 5474, 5475
Europe, Western–Sweden, Kingdom of (Konungariket Sverige)
165, 166, 204, 209, 210, 233, 278, 309, 313, 448, 463, 475, 486,
511, 619, 627, 720, 739, 759, 817, 820, 851, 852, 854, 897, 991,
1020, 1022, 1134, 1169, 1329, 1410, 1503, 1569, 1796, 1824, 1868,
1886, 1945, 1948, 2290, 2390, 2438, 2554, 2968, 3449, 3859, 3861,
3884, 3942, 4168, 4215, 4218, 4392
Europe, Western–Switzerland (Swiss Confederation) 203, 205, 256,
283, 359, 518, 548, 568, 569, 724, 817, 851, 852, 1568, 1670, 1767,
1868, 2023, 2175, 2397, 2657, 2801, 3331, 3390, 3440, 4017, 4048,
4381, 4392, 4407, 4492, 4535, 4578, 4670, 4854, 5368, 5379
Europe, Western–Trade (Imports or Exports) of Soybeans, Soy Oil,
and / or Soybean Meal–Statistics. See also Trade (International) 176
Europe, Western–United Kingdom of Great Britain and Northern
Ireland (UK–Including England, Scotland, Wales, Channel Islands,
Isle of Man, Gibraltar) 10, 11, 15, 17, 19, 20, 26, 28, 29, 30, 33, 34,
35, 36, 40, 46, 48, 50, 52, 53, 55, 60, 63, 64, 65, 66, 74, 78, 91, 93,
95, 96, 101, 102, 103, 104, 108, 111, 112, 116, 136, 140, 145, 151,
156, 158, 159, 160, 161, 162, 165, 166, 168, 169, 173, 174, 176,
180, 181, 182, 184, 185, 186, 190, 191, 192, 194, 196, 198, 202,
203, 204, 205, 206, 209, 210, 212, 213, 214, 215, 216, 217, 220,
224, 226, 227, 228, 230, 231, 232, 233, 236, 237, 239, 241, 243,
247, 248, 249, 250, 251, 253, 254, 255, 256, 258, 259, 261, 263,
266, 269, 270, 271, 275, 278, 280, 281, 282, 283, 288, 290, 291,
294, 295, 296, 298, 299, 300, 305, 307, 309, 311, 312, 313, 316,
317, 318, 321, 330, 335, 338, 339, 344, 352, 360, 362, 364, 373,
375, 376, 378, 379, 383, 386, 393, 396, 397, 399, 400, 405, 406,
409, 410, 415, 420, 424, 428, 436, 437, 442, 444, 447, 448, 449,
457, 460, 463, 464, 465, 467, 468, 474, 475, 486, 495, 503, 511,
512, 514, 515, 516, 518, 523, 527, 539, 543, 547, 558, 560, 561,
565, 568, 569, 574, 575, 577, 578, 584, 588, 596, 603, 615, 617,
619, 621, 623, 627, 628, 639, 642, 644, 648, 651, 660, 661, 663,
671, 672, 673, 675, 677, 703, 710, 717, 718, 720, 724, 725, 726,
728, 731, 733, 736, 738, 739, 741, 749, 750, 753, 755, 757, 759,
761, 770, 792, 796, 797, 800, 801, 802, 812, 817, 820, 822, 824,
829, 831, 833, 841, 843, 844, 845, 848, 851, 852, 854, 863, 877,
881, 883, 890, 892, 895, 897, 907, 914, 918, 919, 940, 942, 943,
948, 950, 953, 955, 956, 963, 971, 975, 981, 986, 991, 997, 1003,
1021, 1022, 1040, 1052, 1057, 1069, 1071, 1079, 1085, 1134, 1141,
1169, 1170, 1171, 1186, 1195, 1199, 1201, 1203, 1206, 1245, 1270,
1278, 1283, 1304, 1318, 1327, 1329, 1336, 1346, 1356, 1380, 1382,
1404, 1418, 1434, 1447, 1459, 1464, 1470, 1471, 1473, 1492, 1495,
1503, 1525, 1566, 1568, 1569, 1571, 1584, 1586, 1592, 1595, 1607,
1608, 1629, 1630, 1631, 1644, 1648, 1660, 1661, 1670, 1674, 1684,
1708, 1721, 1727, 1737, 1768, 1787, 1796, 1800, 1807, 1820, 1840,
1856, 1858, 1862, 1886, 1908, 1948, 2025, 2104, 2141, 2175, 2222,
2252, 2259, 2286, 2348, 2366, 2390, 2420, 2436, 2443, 2483, 2484,
2528, 2531, 2554, 2577, 2579, 2588, 2725, 2735, 2760, 2769, 2838,
2844, 2846, 2847, 2849, 2853, 2883, 2888, 2893, 2916, 2935, 2941,
2955, 2962, 2974, 2993, 3000, 3013, 3014, 3017, 3020, 3026, 3033,
3038, 3045, 3054, 3056, 3057, 3058, 3063, 3064, 3075, 3076, 3088,

3102, 3111, 3115, 3120, 3121, 3137, 3138, 3140, 3144, 3150, 3157,
3166, 3173, 3183, 3186, 3190, 3192, 3194, 3197, 3226, 3229, 3233,
3235, 3243, 3244, 3260, 3307, 3320, 3352, 3360, 3370, 3380, 3389,
3393, 3403, 3409, 3410, 3421, 3424, 3433, 3440, 3453, 3460, 3462,
3471, 3474, 3503, 3510, 3514, 3529, 3541, 3548, 3549, 3562, 3594,
3609, 3610, 3646, 3686, 3706, 3736, 3764, 3768, 3773, 3781, 3783,
3801, 3857, 3861, 3869, 3879, 3884, 3965, 3976, 3982, 3994, 3997,
4001, 4053, 4071, 4109, 4125, 4131, 4168, 4176, 4213, 4218, 4276,
4325, 4331, 4340, 4342, 4365, 4559, 4578, 4620, 4629, 4676, 4716,
4720, 5069, 5196, 5233, 5269, 5274, 5278, 5331, 5357, 5377, 5452,
5566
European Soybean Types and Varieties–Early, with Names 2173,
2489
Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.
Edward Ellsworth Evans (1864-1928) 1609
Exercise. See Physical Fitness, Physical Culture, and Exercise
Expellers. See Soybean Crushing–Equipment–Screw Presses and
Expellers
Experiment Stations, Ofﬁce of. See United States Department of
Agriculture (USDA)–Ofﬁce of Experiment Stations
Experiment stations (state) in USA. See Agricultural Experiment
Stations in the United States
Explosions or ﬁres. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants
Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy
Oil as a Non-Drying Oil 352, 431, 457, 475, 478, 486, 491, 588,
600, 626, 635, 672, 726, 741, 783, 819, 822, 823, 844, 891, 953,
976, 1013, 1052, 1064, 1189, 1197, 1199, 1410, 1507, 1512, 1569,
1656, 1733, 1805, 1869, 1884, 1908, 1913, 1928, 1929, 1950, 1952,
2018, 2141, 2253, 2281, 2305, 2329, 2344, 2351, 2420, 2425, 2434,
2614, 2747, 2755, 2895, 3430, 3482, 3768, 3831, 4053, 4159, 4524,
4682, 4941, 5389
Exports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Exported
Extruder / Extrusion Cooker Manufacturers–Wenger International,
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech,
Inc.. 3820, 5250
Extruders and Extrusion Cooking: Low Cost Extrusion Cookers
(LECs) 3820
Extruders and Extrusion Cooking, Low Cost–Including Triple “F”
Inc., Insta-Pro International, Soy Innovations International, and
Heartland Agri Partners, LLC 5315
Extruders, Extrusion Cooking, Extrusion Cookers and Expanders.
See also Low Cost Extrusion Cookers (LEC / LECs) 2402, 3844,
3845, 3965, 3982, 4070, 4179, 4287, 4364, 4365, 4574, 4680, 4681,
4767, 4812, 4918, 4999, 5226
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Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.
Faba bean or fava bean. See Broad Bean (Vicia faba)
Fairchild, David (1869-1954). In 1897 founded Section of Foreign
Seed and Plant Introduction. After March 1901, Renamed Ofﬁce of
Foreign Seed and Plant Introduction, then Ofﬁce of Foreign Plant
Introduction, then Division of Foreign Plant Introduction 123, 1208,
1436, 2558, 2844
Family history. See Genealogy and Family History
FAO. See United Nations (Including UNICEF, FAO, UNDP,
UNESCO, and UNRRA) Work with Soy
Farbenindustrie, I.G. See IG Farben
Farm Food Co. (San Rafael, then San Francisco, California), Farm
Foods, and Farm Soy Dairy (Summertown, Tennessee). Div. of
Hain Food Group (Uniondale, New York). Merged with Barricini
Foods on 31 May 1985. Acquired by 21st Century Foods from
Barracini Foods in mid-1993 3911
Farm machinery. See Tractors
Farm Machinery–Etymology of Related Terms and Their Cognates
3635
Farm (The) (Lanark, ONT, Canada). See Plenty Canada
Farm (The) (Summertown, Tennessee). See also Soyfoods
Companies (USA)–Farm Food Co.. 3911
Far-Mar-Co, Inc. (A Cooperative; Hutchinson, Kansas). Created
on 1 June 1968 by the merger of four regional grain cooperatives
including Farmers Union Cooperative Marketing Assn., which had
owned the former Dannen soybean crushing plant in St. Joseph,
Missouri, since Sept. 1963. Parts later sold to PMS Foods, Inc..
3758, 3817, 3875, 4004, 4116, 4528
Farmers Union Grain Terminal Association (GTA). Established in
1938 in St. Paul, Minnesota 2875, 3552, 3700, 3875, 3918, 4004,
4054, 4143
Farmland Industries, Inc. Named Consumers Cooperative
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in
May 2002 2758, 3817, 3875, 3918, 4004, 4102, 4335, 4528, 4888,
4895, 5175, 5265
Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of
Soy Oil 416, 465, 664, 677, 716, 718, 768, 769, 770, 796, 841, 877,
898, 925, 928, 1324, 1441, 1490, 1501, 1509, 1540, 1595, 1708,
1770, 1920, 1926, 2031, 2033, 2044, 2064, 2091, 2165, 2166, 2167,
2223, 2277, 2287, 2317, 2342, 2346, 2350, 2396, 2463, 2505, 2534,
2537, 2569, 2588, 2603, 2626, 2654, 2669, 2684, 2703, 2718, 2724,
2747, 2749, 2755, 2773, 2777, 2782, 2851, 2868, 2870, 2912, 2960,
2963, 2982, 2986, 2987, 2989, 2992, 2993, 3000, 3004, 3010, 3014,
3022, 3035, 3038, 3041, 3045, 3053, 3065, 3066, 3072, 3075, 3077,

3078, 3086, 3087, 3093, 3094, 3095, 3102, 3106, 3108, 3117, 3120,
3122, 3123, 3152, 3154, 3164, 3170, 3193, 3201, 3211, 3213, 3222,
3226, 3230, 3245, 3255, 3258, 3259, 3264, 3269, 3271, 3272, 3293,
3299, 3305, 3307, 3310, 3317, 3319, 3331, 3334, 3335, 3336, 3337,
3339, 3342, 3345, 3346, 3352, 3353, 3358, 3372, 3376, 3377, 3378,
3380, 3384, 3395, 3398, 3403, 3412, 3417, 3422, 3430, 3434, 3436,
3442, 3445, 3451, 3460, 3476, 3486, 3492, 3495, 3504, 3506, 3509,
3511, 3515, 3521, 3523, 3524, 3531, 3537, 3538, 3547, 3554, 3561,
3563, 3565, 3568, 3570, 3580, 3581, 3586, 3589, 3595, 3600, 3601,
3619, 3620, 3644, 3649, 3667, 3668, 3673, 3693, 3719, 3720, 3725,
3729, 3740, 3742, 3750, 3824, 3831, 3858, 3932, 3981, 3984, 4001,
4056, 4078, 4085, 4140, 4168, 4195, 4215, 4234, 4241, 4390, 4508,
4524, 4716, 4725, 4730, 4768, 4786, 4833, 4906, 4918, 4930, 4951,
5022, 5041, 5062, 5101, 5197, 5200, 5295, 5421
Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn
Natural Foods 1188, 1336, 1566, 1869, 4053, 4152, 4340
Feed manufacturing companies. See Ralston Purina Company
Feeds–Efﬁciency of Animals in Converting Feeds into Human
Foods 4211, 4336, 4340
Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean
Plants, Foliage and Immature Seed Included) 51, 58, 184, 256, 276,
351, 352, 374, 414, 436, 438, 440, 462, 463, 469, 481, 494, 496,
498, 529, 530, 585, 600, 608, 631, 635, 645, 711, 759, 760, 795,
817, 823, 835, 847, 877, 882, 887, 893, 904, 930, 935, 969, 1030,
1049, 1059, 1092, 1139, 1168, 1169, 1183, 1235, 1411, 1468, 1772,
2487, 2570, 2898, 4918
Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 4, 6, 7,
10, 11, 38, 39, 41, 42, 43, 45, 46, 49, 56, 59, 61, 67, 70, 116, 151,
155, 171, 209, 239, 270, 289, 299, 338, 379, 383, 431, 488, 495,
497, 498, 511, 517, 522, 544, 545, 549, 550, 568, 569, 572, 580,
586, 626, 630, 672, 695, 704, 723, 739, 757, 851, 852, 886, 904,
948, 974, 1080, 1134, 1145, 1158, 1167, 1208, 1309, 1363, 1364,
1365, 1412, 1496, 1570, 1571, 1572, 1594, 1669, 1670, 1704, 1737,
2173, 2181, 2225, 2410, 2447, 2557, 2701, 2716, 2740, 2806, 2838,
3773, 4087, 4195, 4401, 4767
Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging
256, 351, 462, 481, 529, 549, 585, 600, 631, 817, 823, 887, 904,
935, 1030, 1049, 1139, 1167, 1168, 1208, 1329, 1465, 1568, 1640,
1772, 2175, 2408, 2487, 2570, 2762, 2848
Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off,
and Sheeping-Down / Off 256, 438, 481, 494, 496, 549, 631, 795,
817, 819, 835, 882, 887, 893, 1030, 1049, 1222, 1704, 2898
Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a
Silo 184, 256, 351, 352, 358, 414, 434, 438, 462, 463, 481, 494,
496, 520, 526, 529, 530, 585, 600, 631, 645, 706, 711, 789, 795,
817, 823, 882, 935, 1030, 1049, 1062, 1139, 1216, 1329, 1475,
1484, 1568, 1609, 1640, 1772, 2010, 2175, 2408, 2487, 2570, 2715,
2731, 2859, 2898, 3089, 3251, 3482, 3759, 3768, 3780
Feeds / Forage from Soybean Plants–Soilage and Soiling (Green
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Crops Cut for Feeding Conﬁned Animals) 256, 462, 496, 529, 530,
600, 711, 817, 882, 935, 1030, 1049, 1139, 1329, 1465, 2898, 4193
Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and
Chemical Composition 31, 51, 276, 321, 374, 414, 463, 469, 530,
600, 823, 930, 962, 1012, 1030, 1049, 1062, 1139, 1169, 1170,
1329, 1336, 1405, 1772, 2487, 2570, 2715, 2855, 2898
Feeds Made from Soybean Meal (Defatted) 10, 27, 46, 50, 54, 55,
136, 145, 149, 162, 165, 173, 181, 184, 192, 204, 209, 211, 213,
220, 233, 236, 246, 248, 261, 266, 270, 276, 283, 309, 341, 351,
352, 374, 383, 401, 437, 439, 442, 449, 457, 481, 490, 496, 511,
514, 515, 516, 522, 544, 580, 631, 651, 724, 762, 788, 851, 852,
885, 886, 909, 929, 948, 972, 1000, 1013, 1077, 1081, 1085, 1092,
1103, 1141, 1158, 1160, 1235, 1309, 1312, 1358, 1364, 1468, 1497,
1498, 1506, 1572, 1595, 1609, 1632, 1635, 1731, 1908, 1961, 2021,
2023, 2070, 2145, 2408, 2459, 2467, 2527, 2566, 2644, 2767, 2860,
2863, 2898, 3005, 3079, 3101, 3130, 3176, 3278, 3287, 3310, 3354,
3385, 3447, 3574, 3584, 3608, 3708, 3770, 3781, 3790, 3805, 3810,
3820, 3823, 3846, 3851, 3857, 3928, 3931, 3948, 3968, 3976, 4106,
4107, 4153, 4190, 4194, 4211, 4298, 4299, 4315, 4340, 4364, 4569,
4680, 4767, 5007
Feeds, Other Types (Okara, Calf Milk Replacers, Soybean Hulls,
etc.) 4158, 4252
Feeds–Soybeans, soybean forage, or soy products fed to various
types of animals. See The type of animal–chickens, pigs, cows,
horses, etc.
Fermented Black Soybean Extract (Shizhi / Shih Chih), and
Fermented Black Soybean Sauce (Mandarin: Shiyou / Shih-yu.
Cantonese: Shi-yau / Si-yau / Seow. Japanese: Kuki-jiru). See also
Black Bean Sauce 17, 70
Fermented Black Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 94, 858, 1043
Fermented Black Soybeans–Whole Soybeans Fermented with
Salt–Also called Fermented Black Beans, Salted Black Beans,
Salty Black Beans, Black Fermented Beans, Black Beans, Black
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans,
Preserved Black Beans or Preserved Chinese Black Beans. In
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih,
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si,
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto,
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi /
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Taodji, or Tao-djie 4, 5, 17, 23, 27, 58, 70, 87, 94, 112, 353, 374, 628,
760, 817, 826, 858, 877, 1043, 1184, 1568, 2298, 3232, 3763, 3846,
3854, 4057, 4283
Fermented Soyfoods and Their Fermentation (General). See also:
Microbiology and Bacteriology–History of Early Discoveries 82,
743, 744, 980, 3854, 4158, 4252
Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 58, 265,

359, 374, 628, 1868, 1871, 2300, 3794, 4680
Fermented tofu. See Tofu, Fermented
Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thuanao
Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in
Oct. 1987. European crushing operations renamed Cereol on 1 Jan.
1990. Cereol acquired by Bunge in April 2003 4318, 4381, 4398,
4407, 4423, 4425, 4430, 4463, 4469, 4470, 4479, 4492, 4501, 4535,
4600, 5135
Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil
Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders
of Soybeans (Including Chlorosis) 75, 132, 263, 271, 273, 462, 529,
600, 631, 930, 995, 1336, 2021, 2407, 2493, 3630
Fiber. See Carbohydrates–Dietary Fiber
Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates
/ Relatives in Various Languages 4, 23, 35, 61, 67, 75, 94, 119, 453,
1049, 1868
Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value
Added Uses (Not Including Livestock Feeds) and Solutions to
Disposal Problems 4, 35, 67, 116, 453, 2898, 4179
Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue,
Dou-fu-zha (Pinyin) 4, 23, 35, 61, 67, 69, 75, 89, 94, 116, 119, 133,
151, 230, 249, 275, 294, 331, 354, 374, 382, 403, 453, 531, 548,
560, 584, 608, 615, 704, 759, 760, 817, 917, 920, 1030, 1049, 1142,
1868, 1871, 2028, 2898, 4179, 4700, 4918, 4928, 5137, 5272, 5360,
5518, 5539, 5558, 5567
Fiber–Presscake, Residue or Dregs from Making Soy Sauce 15, 33,
40, 41, 52, 69, 75, 82, 89, 99, 108, 740, 985
Fiber, Soy–Bran–Etymology of This Term and Its Cognates /
Relatives in Various Languages 817, 2442
Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other
Uses of Soybean Hulls 653, 817, 2442, 4556, 4744, 4761, 4762,
4784, 4872, 5308, 5418
Fiber–Soy Cotyledon Fiber / Polysaccharides (from Making Soy
Protein Isolates) 4023, 4217, 4271, 4308, 4396, 4634, 5418
Fiber, Soy–General, for Food Use (Speciﬁc Type Unknown) 2192,
3411
Fibers (Artiﬁcial Wool or Textiles Made from Spun Soy Protein
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial
Uses of Soy Proteins 319, 328, 382, 419, 1200, 1247, 1278, 1417,
1429, 1430, 1465, 1469, 1494, 1500, 1502, 1515, 1568, 1590, 1596,
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1607, 1628, 1629, 1630, 1644, 1674, 1680, 1690, 1694, 1695, 1697,
1698, 1699, 1702, 1709, 1710, 1722, 1724, 1735, 1740, 1741, 1751,
1752, 1756, 1757, 1766, 1781, 1782, 1792, 1794, 1798, 1800, 1801,
1804, 1808, 1814, 1833, 1836, 1839, 1840, 1841, 1847, 1851, 1854,
1858, 1865, 1872, 1883, 1888, 1890, 1891, 1894, 1895, 1899, 1906,
1924, 1934, 1936, 1937, 1942, 1948, 1962, 1975, 1977, 1979, 1986,
1987, 1994, 1998, 1999, 2002, 2008, 2012, 2017, 2018, 2023, 2026,
2028, 2053, 2057, 2060, 2071, 2072, 2073, 2074, 2084, 2087, 2096,
2101, 2102, 2136, 2140, 2141, 2146, 2147, 2155, 2158, 2159, 2160,
2161, 2167, 2169, 2178, 2182, 2183, 2185, 2187, 2192, 2199, 2204,
2210, 2216, 2224, 2227, 2228, 2241, 2245, 2246, 2259, 2261, 2262,
2265, 2267, 2272, 2283, 2288, 2289, 2293, 2297, 2311, 2318, 2321,
2333, 2348, 2357, 2363, 2365, 2367, 2371, 2374, 2375, 2383, 2386,
2391, 2392, 2395, 2398, 2411, 2414, 2415, 2416, 2420, 2423, 2424,
2426, 2443, 2445, 2446, 2448, 2461, 2465, 2471, 2485, 2517, 2518,
2519, 2531, 2546, 2551, 2553, 2559, 2577, 2579, 2582, 2596, 2600,
2606, 2614, 2628, 2634, 2636, 2651, 2661, 2662, 2666, 2680, 2717,
2720, 2722, 2736, 2746, 2769, 2784, 2785, 2807, 2808, 2821, 2841,
2842, 2846, 2856, 2866, 2885, 2900, 2901, 2902, 2908, 2909, 2911,
2973, 2975, 3017, 3018, 3033, 3083, 3098, 3153, 3169, 3218, 3325,
3389, 3440, 3549, 3613, 3633, 3665, 3681, 3706, 3712, 3792, 3795,
3797, 3804, 3825, 3830, 3832, 3839, 3846, 3850, 3864, 3879, 3921,
3961, 3962, 3965, 3966, 3999, 4000, 4007, 4063, 4070, 4081, 4109,
4116, 4134, 4158, 4176, 4224, 4244, 4250, 4252, 4264, 4299, 4342,
4365, 4393, 4428, 4459, 4507, 4553, 4554, 4555, 4556, 4559, 4570,
4571, 4601, 4603, 4604, 4606, 4607, 4613, 4636, 4662, 4710, 4716,
4743, 4761, 4918, 5232, 5278, 5281, 5284, 5334, 5361, 5563, 5564,
5565, 5566

Flour, cottonseed. See Cottonseed Flour

Fiji. See Oceania–Fiji

Food and Nutrition Service of USDA. See United States
Department of Agriculture (USDA)–Food and Nutrition Service
(FNS)

Fires or explosions. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants

Flour, soy. See Soy Flour
Flour, soy–Imports, Exports. See Soy Flour–Imports, Exports,
International Trade
Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other
Foam (Soft) for Seats, Mattresses, etc.–Industrial Uses of Soy Oil
(Foaming Agents) 5111, 5165, 5375, 5447, 5451, 5464, 5467, 5468,
5471, 5478, 5482, 5553
Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam,
Foaming Agents) 519, 1394, 2102, 2387, 2406, 2425, 2449, 2465,
2470, 2499, 2529, 2530, 2540, 2547, 2561, 2578, 2585, 2587, 2598,
2614, 2623, 2738, 2768, 2782, 2818, 2839, 2856, 2863, 2874, 2885,
2917, 2970, 2973, 2985, 3091, 3105, 3232, 3412, 3867, 3868, 4118,
4120, 4121, 4126, 4127, 4130, 4158, 4299, 4709, 4716, 4761, 4881,
5176
Fodder, soybean. See Feeds / Forage from Soybean Plants or FullFat Seeds
Food and Drug Administration (FDA, U.S. Dept. of Health and
Human Services) 4214, 4251, 4313, 4396, 4618, 4670, 5071, 5137,
5233, 5272, 5312, 5316, 5474, 5476

Fish, meatless. See Meat Alternatives–Meatless Fish, Shellﬁsh, and
Other Seafood-like Products

Food Production and Distribution Administration of USDA. See
United States Department of Agriculture (USDA)–War Food
Administration (WFA)

Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed
Using Aquaculture or Mariculture 1111, 1305, 1307, 2299, 3905,
3906, 4018, 4190, 4206, 4633, 5041, 5092, 5533

Food uses of soybeans, breeding for. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses

Fitness. See Physical Fitness, Physical Culture, and Exercise

Food uses of soybeans in the USA, early. See Historical–Documents
about Food Uses of Soybeans in the USA before 1900

Flatulence or Intestinal Gas–Caused by Complex Sugars (As the
Oligosaccharides Rafﬁnose and Stachyose in Soybeans), by Fiber,
or by Lactose in Milk 743, 744, 1454, 3753, 4344, 4918, 5007
Flavor / Taste Problems and Ways of Solving Them (Especially
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry
Soybeans, or Soy Protein Products, and Ways of Masking or
Eliminating Them) 12, 241, 254, 379, 495, 608, 635, 762, 974,
1000, 1148, 1188, 1345, 1375, 1439, 1454, 1465, 1500, 1502, 1534,
1622, 1824, 1825, 1876, 2195, 2205, 2366, 2479, 2552, 2569, 2588,
2596, 2602, 2603, 2604, 2669, 2681, 2715, 2716, 2722, 2757, 2827,
2828, 2868, 2883, 2919, 3147, 3195, 3231, 3259, 3363, 3471, 3512,
3602, 3854, 3893, 3939, 3962, 3977, 3987, 4042, 4289, 4555
Flax plant or ﬂaxseed. See Linseed Oil, Linseed Cake / Meal, or the
Flax / Flaxseed Plant

Foodservice and institutional feeding or catering. See School Lunch
Program
Foodservice and Institutional Feeding or Catering, Including
Quantity or Bulk Recipes 3814, 4313, 4628
Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds /
Forage from Soybean Plants or Full-Fat Seeds
Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman,
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 519, 906,
1116, 1137, 1161, 1162, 1163, 1180, 1188, 1197, 1198, 1208, 1209,
1214, 1216, 1223, 1229, 1243, 1244, 1260, 1261, 1264, 1265, 1273,
1274, 1275, 1276, 1277, 1278, 1279, 1283, 1284, 1285, 1286, 1291,
1322, 1329, 1330, 1331, 1332, 1333, 1336, 1337, 1338, 1339, 1340,
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1344, 1345, 1348, 1350, 1352, 1353, 1359, 1361, 1367, 1373, 1374,
1376, 1377, 1378, 1380, 1387, 1407, 1408, 1412, 1415, 1421, 1424,
1426, 1427, 1428, 1433, 1437, 1438, 1441, 1442, 1448, 1450, 1453,
1455, 1459, 1470, 1472, 1474, 1476, 1477, 1479, 1480, 1485, 1491,
1496, 1497, 1510, 1512, 1520, 1522, 1528, 1530, 1534, 1535, 1564,
1565, 1566, 1571, 1574, 1577, 1580, 1582, 1589, 1591, 1600, 1603,
1607, 1619, 1643, 1662, 1663, 1673, 1675, 1677, 1678, 1679, 1681,
1686, 1690, 1691, 1693, 1695, 1697, 1699, 1707, 1709, 1710, 1724,
1727, 1728, 1733, 1735, 1737, 1748, 1751, 1767, 1769, 1770, 1771,
1773, 1774, 1775, 1782, 1791, 1793, 1801, 1802, 1804, 1807, 1808,
1817, 1821, 1837, 1840, 1842, 1843, 1847, 1864, 1867, 1869, 1871,
1874, 1882, 1886, 1888, 1895, 1906, 1924, 1937, 1949, 1962, 1963,
1975, 1976, 1977, 1978, 1981, 1984, 1985, 1986, 1987, 1992, 1994,
1996, 1999, 2002, 2004, 2018, 2035, 2036, 2037, 2038, 2039, 2044,
2048, 2050, 2051, 2053, 2054, 2055, 2060, 2061, 2067, 2070, 2071,
2072, 2073, 2074, 2077, 2082, 2086, 2096, 2099, 2100, 2101, 2103,
2105, 2106, 2107, 2108, 2109, 2110, 2111, 2112, 2113, 2114, 2115,
2116, 2117, 2118, 2119, 2120, 2121, 2122, 2123, 2124, 2127, 2128,
2129, 2130, 2131, 2132, 2133, 2134, 2135, 2137, 2139, 2140, 2143,
2146, 2147, 2155, 2158, 2159, 2160, 2161, 2171, 2176, 2178, 2183,
2185, 2187, 2192, 2196, 2198, 2199, 2203, 2204, 2206, 2210, 2216,
2220, 2223, 2225, 2228, 2245, 2246, 2254, 2257, 2259, 2261, 2262,
2265, 2281, 2283, 2287, 2288, 2289, 2293, 2297, 2315, 2321, 2333,
2341, 2357, 2363, 2367, 2374, 2383, 2384, 2392, 2402, 2405, 2409,
2411, 2414, 2415, 2416, 2420, 2422, 2425, 2426, 2432, 2443, 2446,
2455, 2465, 2480, 2488, 2513, 2517, 2518, 2546, 2554, 2555, 2557,
2558, 2568, 2584, 2587, 2596, 2599, 2611, 2614, 2617, 2624, 2636,
2660, 2662, 2666, 2717, 2758, 2808, 2846, 2850, 2866, 2872, 2874,
2885, 2900, 2901, 2902, 2909, 2910, 2911, 2972, 2984, 3017, 3022,
3023, 3024, 3036, 3216, 3292, 3388, 3389, 3482, 3533, 3596, 3635,
3706, 3707, 3783, 3788, 3793, 3795, 3816, 3825, 3827, 3830, 3832,
3834, 3839, 3841, 3845, 3850, 3852, 3864, 3879, 3881, 3888, 3891,
3892, 3895, 3896, 3897, 3898, 3904, 3908, 3921, 3923, 3925, 3926,
3929, 3961, 3962, 3965, 3966, 3970, 3999, 4000, 4007, 4016, 4018,
4020, 4044, 4058, 4059, 4060, 4063, 4070, 4075, 4079, 4081, 4109,
4112, 4115, 4116, 4122, 4126, 4134, 4152, 4176, 4181, 4197, 4215,
4218, 4242, 4244, 4245, 4247, 4248, 4250, 4253, 4264, 4274, 4299,
4305, 4306, 4309, 4329, 4330, 4336, 4342, 4350, 4365, 4383, 4393,
4420, 4426, 4428, 4435, 4468, 4494, 4504, 4507, 4536, 4550, 4552,
4553, 4554, 4555, 4556, 4559, 4567, 4570, 4571, 4574, 4575, 4580,
4582, 4585, 4592, 4600, 4629, 4636, 4645, 4716, 4736, 4740, 4743,
4761, 4770, 4782, 4831, 4853, 4877, 4928, 4944, 4979, 4998, 5005,
5032, 5141, 5147, 5165, 5232, 5244, 5278, 5375, 5381, 5427, 5482,
5489, 5561, 5562, 5563, 5564, 5565, 5566
Foreign Agricultural Service of USDA. See United States
Department of Agriculture (USDA)–Foreign Agricultural Service
(FAS)
Foundry cores, binder. See Binder for Sand Foundry Cores
Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943),
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts
(1826-1907) 438, 494, 706, 819, 887, 888, 889, 1013, 2253, 2554,
3828, 4018, 4044, 4831
France. See Europe, Western–France
Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–

Meatless Sausages
Franklin, Benjamin (1706-1790; American Statesman and
Philosopher), Charles Thomson, and the American Philosophical
Society (APS–Philadelphia, Pennsylvania) 2558, 2844, 4162
French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean
Crushing Equipment. Also Named French Oil Machinery Co.. 519,
1062, 2376, 2488, 3287, 3412, 3839, 4528, 4831
Frozen desserts, non-dairy. See Soy Ice Cream
Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole
Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd..
3763
Fuller Life Inc. (Maryville, Tennessee). Formerly Sovex Natural
Foods of Collegedale, Tennessee; a Division of McKee Foods Corp.
Name Changed to Blue Planet Foods in 2004 5170
Functional Foods, Nutraceuticals / Nutriceuticals, Designer Foods,
or Medicinal Foods 4517, 4881, 4918
Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds
International by 1983 711, 889, 893, 961, 982, 1012, 1028, 1046,
1051, 1339, 1412, 1450, 1451, 1477, 1548, 1549, 1566, 1632, 2221,
2384, 2419, 2668, 2758, 2786, 3023, 3387, 3388, 3882, 4018, 4019,
4077, 4125, 4131, 4213
Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian
Pioneer Worldwide, and in India and England 1375
Ganmodoki. See Tofu, Fried
Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.
Gas, intestinal. See Flatulence or Intestinal Gas
Gene banks. See Germplasm Collections and Resources, and Gene
Banks
Genealogy and Family History. See Also: Obituaries, Biographies
9, 37, 39, 52, 108, 270, 741, 817, 896, 917, 1339, 1424, 1686, 1767,
1775, 2053, 2072, 2140, 2270, 2341, 2506, 2662, 2725, 2737, 2761,
2768, 2794, 2944, 2990, 2994, 2999, 3060, 3189, 3288, 3387, 3471,
3685, 3789, 3832, 3867, 3898, 3921, 3998, 4016, 4018, 4075, 4077,
4101, 4106, 4278, 4314, 4356, 4419, 4420, 4559, 4767, 4793, 5569
General Mills, Inc. (Minneapolis, Minneapolis) 2369, 2463, 2469,
2481, 2498, 2505, 2572, 2596, 2602, 2609, 2615, 2626, 2640, 2654,
2675, 2692, 2702, 2706, 2739, 2752, 2758, 2811, 2830, 2880, 2912,
2954, 2963, 3022, 3023, 3034, 3038, 3061, 3069, 3077, 3084, 3086,
3087, 3268, 3305, 3314, 3315, 3336, 3337, 3400, 3412, 3517, 3571,
3581, 3713, 3758, 3854, 3859, 3875, 3888, 3914, 3962, 3965, 3999,
4000, 4081, 4116, 4126, 4133, 4435, 4504, 4552, 4559, 4730, 5170,
5566

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1986
Genetic Engineering, Transgenics, Transgenic Plants and
Biotechnology / Biotech 4206, 4242, 4344, 4629, 4873, 4889, 4918,
4944, 5005, 5007, 5011, 5114, 5158
Genetics, soybean. See Breeding of Soybeans and Classical
Genetics
Georgeson, Charles Christian (1851-1931) of Kansas and Alaska
2558, 2848

Gold Kist, Inc. (Georgia) 3861, 3875, 3918, 4004
Gossypium sp. See Cottonseed and Cotton
Government policies and programs effecting soybeans. See Policies
and programs

Germany. See Europe, Western–Germany

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)

Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts

Graham, Sylvester (1794-1851). American Health Reformer and
Vegetarian (Actually Vegan) (New York) 511

Germplasm Collections and Resources, Gene Banks, and Seed
Stores 3853

Grain Farmers of Ontario (GFO). See Ontario Soybean Growers
(Canada)

Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl.
Durkee Famous Foods. See also: Julian, Percy 508, 622, 1246,
1292, 1328, 1332, 1342, 1359, 1360, 1367, 1370, 1373, 1376, 1382,
1388, 1394, 1413, 1450, 1456, 1477, 1496, 1497, 1499, 1528, 1531,
1578, 1579, 1598, 1611, 1617, 1635, 1689, 1700, 1712, 1718, 1743,
1746, 1823, 1840, 1871, 1898, 1899, 1910, 1924, 1941, 1954, 1955,
1956, 1961, 1965, 1966, 1967, 1968, 1969, 1970, 1973, 1974, 1987,
1989, 1997, 2002, 2042, 2045, 2076, 2089, 2090, 2098, 2102, 2144,
2147, 2178, 2220, 2222, 2223, 2233, 2263, 2267, 2282, 2309, 2311,
2322, 2364, 2381, 2384, 2389, 2397, 2417, 2418, 2449, 2457, 2458,
2463, 2465, 2470, 2471, 2472, 2474, 2492, 2499, 2509, 2515, 2519,
2533, 2545, 2554, 2555, 2560, 2561, 2565, 2578, 2585, 2593, 2598,
2599, 2616, 2621, 2648, 2654, 2674, 2689, 2690, 2727, 2738, 2754,
2758, 2764, 2765, 2766, 2782, 2783, 2790, 2795, 2799, 2801, 2810,
2813, 2826, 2832, 2840, 2862, 2863, 2866, 2869, 2874, 2885, 2897,
2899, 2906, 2917, 2925, 2928, 2942, 2943, 2946, 2947, 2978, 2980,
2988, 2990, 2994, 2996, 2997, 2999, 3001, 3005, 3006, 3017, 3018,
3023, 3025, 3028, 3051, 3069, 3073, 3110, 3135, 3207, 3231, 3246,
3247, 3253, 3259, 3277, 3281, 3283, 3284, 3286, 3294, 3313, 3343,
3354, 3362, 3368, 3373, 3380, 3388, 3390, 3402, 3415, 3435, 3493,
3498, 3528, 3542, 3565, 3566, 3567, 3686, 3756, 3758, 3783, 3790,
3846, 3867, 3868, 3875, 3878, 3890, 3918, 3966, 3999, 4004, 4034,
4048, 4081, 4085, 4095, 4097, 4101, 4107, 4114, 4115, 4118, 4119,
4120, 4121, 4123, 4125, 4126, 4127, 4130, 4131, 4133, 4134, 4152,
4218, 4278, 4314, 4428, 4538, 4552, 4553, 4560, 4716, 4730, 4833,
5027, 5162, 5170, 5176, 5432, 5514, 5568

Grain Processing Corporation (GPC–Muscatine, Iowa) 3699, 3758,
3799, 3875, 3918

Global Warming / Climate Change as Environmental Issues 4344,
4376, 4381, 4578, 4924, 4938, 5141, 5290, 5347, 5382, 5384, 5414,
5441, 5452, 5455, 5459, 5484

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible
Soybeans, General Information About, Not Including Use As Green
Vegetable Soybeans 643, 2192, 2355, 2662, 3388, 3931, 4399, 5448

Gluten. See Wheat Gluten

Green Vegetable Soybeans–Leaves of the Soybean Plant Used as
Food or Medicine. Called Huo in Chinese 4, 353, 858, 1363, 2898,
4224

Glycerine, explosives made from. See Explosives Made from
Glycerine
Glycine soja. See Wild Annual Soybean
Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as
Feed 15, 42, 2103
Golbitz, Peter. See Soyatech (Bar Harbor, Maine)

Grazing green soybean plants. See Feeds / Forage from Soybean
Plants–Pasture, Grazing or Foraging
Green Manure, Use of Soybeans as, by Plowing / Turning In
/ Under a Crop of Immature / Green Soybean Plants for Soil
Improvement 87, 88, 151, 174, 229, 230, 264, 289, 339, 340, 350,
351, 379, 389, 414, 421, 431, 436, 438, 462, 518, 549, 585, 600,
805, 817, 877, 882, 969, 995, 1047, 1056, 1167, 1168, 1318, 1329,
1411, 1465, 1537, 1669, 1886, 1900, 2175, 2181, 2487, 2570, 2661,
2740, 2762, 2835, 2856, 3147, 3251, 3543, 3576, 3773, 4193
Green soybeans. See Soybean Seeds–Green
Green Vegetable Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 462, 529, 600, 1061,
1527, 1739, 1772, 3629
Green Vegetable Soybeans–Horticulture–How to Grow as a Garden
Vegetable or Commercially 40, 56, 59, 374, 1005, 1570, 1772,
3543, 3576
Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–By Geographical Region 1773, 1977

Green Vegetable Soybeans–Soybean Seedlings or Their Leaves
Served as a Tender Vegetable. Called Doumiao or Tou Miao in
Chinese 4, 87, 1404
Green Vegetable Soybeans–The Word Edamame (Japanese-Style,
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 4633, 4770, 4918,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1987
4967, 5006, 5138, 5173, 5334, 5360
Green Vegetable Soybeans, Usually Grown Using Vegetable-Type
Soybeans 32, 38, 39, 40, 47, 51, 56, 59, 87, 101, 102, 108, 119, 171,
281, 282, 350, 353, 374, 382, 389, 393, 421, 431, 457, 462, 504,
518, 522, 529, 530, 534, 537, 581, 600, 608, 618, 630, 631, 704,
724, 757, 759, 798, 817, 891, 948, 1002, 1005, 1030, 1041, 1043,
1049, 1061, 1062, 1184, 1329, 1336, 1345, 1363, 1411, 1431, 1436,
1445, 1465, 1526, 1527, 1566, 1568, 1570, 1579, 1604, 1609, 1610,
1622, 1640, 1669, 1670, 1767, 1772, 1773, 1792, 1799, 1802, 1824,
1826, 1846, 1868, 1905, 1944, 1957, 1977, 2021, 2029, 2054, 2056,
2164, 2175, 2220, 2221, 2223, 2300, 2345, 2388, 2407, 2408, 2412,
2450, 2487, 2489, 2493, 2554, 2570, 2661, 2715, 2716, 2740, 2806,
2838, 2898, 2935, 3147, 3216, 3543, 3576, 3629, 3759, 3780, 3853,
3864, 3917, 3921, 3966, 3971, 4019, 4167, 4633, 4770, 4907, 4918,
4928, 4967, 5006, 5138, 5173, 5306, 5334, 5360, 5448, 5558
Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or
Edible of Food-Grade Soybeans, General Information About,
Including Use As Green Vegetable Soybeans 600, 1527, 1570,
1670, 1802, 1824, 1846, 2220, 2223, 2450, 2838, 2898, 3543, 4019
Grifﬁth Laboratories (Chicago and Alsip, Illinois) 3412, 3558,
4081, 4114, 4115, 4121, 4152, 4435, 5250
Grilled tofu. See Tofu, Grilled. Japanese-Style
Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark
Roasted with Dry Heat, Full-Fat) and Grits
Groundnuts. See Peanut, Peanuts
Growth regulators / substances -. See Soybean–Growth Regulators
/ Substances
Guam. See Oceania–Guam
Gunther Products, Inc. (Galesburg, Illinois. Founded by J.K.
Gunter in 1949. Started in 1950. Acquired in April 1995 by Quest
International, a Unit of Unilever) 3286, 3412, 3865, 4114, 4115,
4118, 4119, 4121, 4152
Haage & Schmidt (Erfurt, Germany) 463
Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur,
Vienna, Austria) 28, 31, 38, 58, 60, 155, 171, 276, 512, 568, 569,
626, 741, 759, 760, 817, 1503, 1868, 1871, 2057, 2715, 2847, 2935
Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt
Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of
Illinois) 742, 887, 930, 961, 1013, 1148, 1527, 1614, 2220, 2223,
2253, 2355, 2419, 3828, 4018, 4077
Hain Celestial Group, Inc. (Uniondale, New York). Hain Food
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov.
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods
5135, 5331

Haldane Foods Group Ltd. (Newport Pagnell, Buckinghamshire,
England). Including Regular Tofu Co., Realeat Foods, Direct Foods,
Haldane Foods, Vegetarian Feasts, Vegetarian Cuisine, Genice,
Unisoy, and Granose Foods Ltd. Acquired by The Hain Celestial
Group in fall 2006 4331, 5331
Hamanatto Fermented Black Soybeans–from Japan. In Japan called
Hamanatto or (formerly) Hamananatto 817, 826, 877, 1184, 3232,
3763, 3846, 3854
Hamanatto / Hamananatto. See Hamanatto Fermented Black
Soybeans–from Japan
Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg,
Germany)
Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and
Bruno Rewald, PhD 519, 932, 933, 937, 939, 941, 944, 949, 950,
951, 986, 987, 1003, 1006, 1007, 1015, 1034, 1039, 1040, 1057,
1065, 1067, 1071, 1083, 1134, 1164, 1178, 1188, 1203, 1218, 1237,
1238, 1240, 1245, 1270, 1292, 1315, 1321, 1327, 1330, 1346, 1381,
1412, 1477, 1605, 1612, 1638, 1642, 1744, 1770, 1867, 2488, 2603,
2716, 2719, 2725, 2893, 3287, 3354, 3790, 4006, 4034, 4048, 4118,
4213, 4988, 4989, 5027, 5028, 5514, 5519
Harburger Oelwerke Brinckmann und Mergell (Harburg, near
Hamburg, Germany) 1206, 1240, 3460, 3580, 3656, 3657, 5027
Harrison, D.W. (M.D.) (1921-2011), and Africa Basic Foods
(Uganda) 4152
Hartz (Jacob) Seed Co. (Stuttgart, Arkansas). Founded by Jacob
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr.
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des
Moines, Iowa, since Jan. 1998 2794, 4018
Harvesting and Threshing Soybeans (Including Use of Chemical
Defoliation and Defoliants to Facilitate Harvesting) 209, 211, 229,
256, 283, 294, 351, 352, 374, 438, 440, 496, 498, 530, 549, 585,
586, 600, 608, 615, 628, 631, 634, 692, 711, 759, 760, 816, 817,
819, 823, 882, 887, 893, 962, 1013, 1061, 1062, 1139, 1197, 1329,
1336, 1365, 1415, 1441, 1572, 1609, 1728, 1742, 1807, 1817, 2021,
2023, 2173, 2175, 2216, 2245, 2246, 2327, 2407, 2408, 2513, 2554,
2661, 3251, 3759, 3780, 3858, 4176, 4197, 4309, 5567
Hauser, Gayelord (1895-1984). Health foods pioneer, author, and
lecturer in Los Angeles, California 2665
Hawaii. See United States–States–Hawaii
Hay, soybean. See Feeds / Forage from Soybean Plants–Hay
Hayes Ashdod Ltd. (renamed Solbar Hatzor Ltd. in April 1987) and
Hayes General Technology (Israel) 5250
Healing arts, alternative. See Medicine–Alternative
Health and Dietary / Food Reform Movements, especially from
1830 to the 1930s 2716
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Health–Domestic science. See Domestic Science / Home
Economics Movement in the United States
Health food companies in England. See Pitman Health Food
Company
Health Foods Industry–Trade Associations–Natural Products
Association (NPA). Named National Nutritional Foods Association
(NNFA) from 1970 until 15 July 2006. Founded in 1937 as the
National Health Foods Association by Anthony Berhalter of
Chicago. Renamed NNFA in 1970 5331
Health Foods–Manufacturers 1566, 2554
Health foods manufacturers. See Ralston Health Food Co.
Health Foods Movement and Industry in the United Kingdom/
England 5269
Health Foods Movement and Industry in the United States–General
(Started in the 1890s by Seventh-day Adventists) 2555
Health foods movement in Los Angeles, California. See Hauser,
Gayelord
Health Foods Stores / Shops (mostly USA)–Early (1877 to 1970s)
1566, 2554
Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate
Red Blood Cells) 4344
Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa) 3,
11, 53, 58, 84, 94, 101, 102, 111, 281, 282, 420, 454, 482, 509, 547,
562, 565, 640, 658, 716, 719, 725, 739, 753, 754, 807, 811, 833,
834, 849, 858, 874, 909, 974, 992, 1140, 1383, 1708, 2179, 2403,
2886, 2892, 2941, 4105, 5072
Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of
plantain) 4, 5, 7, 11, 21, 22, 24, 25, 29, 52, 53, 58, 77, 91, 92, 101,
106, 140, 147, 152, 230, 281, 282, 284, 485, 739, 754, 920, 978,
1122, 1123, 1124, 1383, 1607, 1775, 1863, 1986, 2117, 2137, 2556,
2882, 2886, 2892, 2941, 3118, 3826, 3839, 3896, 3921, 4020, 4104,
4116, 4275
Herbicides. See Weeds–Control and Herbicide Use
Hexane. See Solvents
Higashimaru. See Soy Sauce Companies (Asia)
Higeta. See Soy Sauce Companies (Asia)
Hinoichi / Hinode, House Foods & Yamauchi Inc. See House Foods
America Corporation (Los Angeles, California)

Historical–Documents about Food Uses of Soybeans in the USA
before 1900 39, 68, 86
Historical–Documents on Soybeans or Soyfoods Published Before
1900 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91,
92, 93, 94
Historical–Documents on Soybeans or Soyfoods Published from
1900 to 1923 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106,
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120,
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133,
134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146,
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159,
160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185,
186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198,
199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211,
212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224,
225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237,
238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250,
251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262, 263,
264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276,
277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289,
290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302,
303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315,
316, 317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328,
329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341,
342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352, 353, 354,
355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367,
368, 369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 379, 380,
381, 382, 383, 384, 385, 386, 387, 388, 389, 390, 391, 392, 393,
394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419,
420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432,
433, 434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444, 445,
446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458,
459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471,
472, 473, 474, 475, 476, 477, 478, 479, 480, 481, 482, 483, 484,
485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496, 497,
498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510,
511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523,
524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536,
537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549,
550, 551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562,
563, 564, 565, 566, 567, 568, 569, 570, 571, 572, 573, 574, 575,
576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 588,
589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601,
602, 603, 604, 605, 606, 607, 608, 609, 610, 611, 612, 613, 614,
615, 616, 617, 618, 619, 620, 621, 623, 624, 625, 626, 627, 628,
629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640, 641,
642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654,
655, 656, 657, 658, 659, 660, 661, 662, 663, 664, 665, 666, 667,
668, 669, 670, 671, 672, 673, 674, 675, 676, 677, 678, 679, 680,
681, 682, 683, 684, 685, 686, 687, 688, 689, 690, 691, 692, 693,
694, 695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706,
707, 708, 709, 710, 711, 712, 713, 714, 715, 716, 717, 718, 719,
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720, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730, 731, 732,
733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 745,
746, 747, 748, 749, 750, 751, 752, 753, 754, 755, 756, 757, 758,
759, 760, 761, 762, 763, 764, 765, 766, 767, 768, 769, 770, 771,
772, 773, 774, 775, 776, 777, 778, 779, 780, 781, 782, 783, 784,
785, 786, 787, 788, 789, 790, 791, 792, 793, 794, 795, 796, 797,
798, 799, 800, 801, 803, 804, 805, 806, 807, 808, 809, 810, 811,
812, 813, 814, 815, 816, 817, 818, 819, 820, 821, 822, 823, 824,
825, 826, 827, 828, 829, 830, 831, 832, 833, 834, 835, 836, 837,
838, 839, 840, 841, 842, 843, 844, 845, 846, 847, 848, 849, 850,
851, 852, 853, 854, 855, 856, 857, 858
Historical–Earliest Commercial Product Seen of a Particular Type
or Made in a Particular Geographic Area 380, 507, 1337, 1560,
4875
Historical–Earliest Document Seen Containing a Particular Word,
Term, or Phrase 3, 6, 11, 12, 13, 15, 17, 18, 20, 21, 23, 24, 25, 26,
27, 28, 29, 30, 33, 35, 41, 44, 51, 53, 58, 61, 67, 71, 72, 74, 75, 76,
77, 84, 86, 92, 94, 98, 99, 104, 105, 108, 117, 119, 131, 132, 133,
149, 151, 155, 162, 165, 166, 167, 169, 171, 174, 181, 183, 184,
185, 194, 200, 202, 209, 211, 227, 230, 231, 246, 255, 267, 275,
276, 293, 294, 305, 312, 316, 319, 323, 328, 338, 346, 351, 353,
378, 401, 413, 414, 421, 425, 433, 438, 451, 457, 460, 462, 463,
469, 480, 481, 482, 488, 496, 497, 498, 499, 529, 532, 545, 548,
551, 554, 568, 576, 578, 586, 600, 603, 608, 620, 628, 634, 646,
653, 655, 659, 677, 683, 704, 721, 730, 741, 743, 757, 772, 779,
782, 817, 821, 858, 864, 868, 877, 884, 887, 905, 921, 929, 933,
985, 996, 1003, 1012, 1043, 1049, 1052, 1061, 1093, 1140, 1145,
1153, 1158, 1176, 1184, 1222, 1278, 1286, 1292, 1295, 1329, 1332,
1341, 1346, 1376, 1430, 1431, 1433, 1439, 1456, 1462, 1465, 1472,
1500, 1501, 1502, 1508, 1527, 1566, 1568, 1595, 1598, 1600, 1605,
1607, 1636, 1637, 1639, 1644, 1645, 1660, 1677, 1690, 1697, 1702,
1708, 1732, 1739, 1772, 1773, 1791, 1799, 1801, 1807, 1837, 1840,
1895, 1908, 1910, 1932, 1941, 1946, 1948, 1986, 1987, 2070, 2079,
2104, 2139, 2146, 2193, 2211, 2222, 2233, 2255, 2281, 2283, 2333,
2345, 2355, 2368, 2376, 2381, 2384, 2388, 2407, 2442, 2479, 2552,
2554, 2558, 2642, 2644, 2657, 2719, 2881, 2886, 2893, 2929, 2935,
3091, 3092, 3147, 3286, 3385, 3542, 3558, 3622, 3629, 3635, 3640,
3730, 3784, 3854, 3871, 3962, 3964, 3965, 3969, 4001, 4003, 4027,
4074, 4090, 4092, 4108, 4172, 4197, 4216, 4238, 4241, 4273, 4286,
4363, 4366, 4369, 4406, 4422, 4424, 4427, 4517, 4666, 4818, 4843,
4869, 4902, 4957, 4983, 5054, 5073, 5081, 5470
Historical–Earliest Document Seen of a Particular Type 1733, 2850
Historical–Earliest Document Seen on a Particular Geographical
Area–a Nation / Country, U.S. State, Canadian Province, or
Continent 48, 58, 68, 74, 162, 181, 206, 209, 260, 313, 333, 457,
463, 507, 628, 864, 1304, 1337, 1384, 1405, 1568, 1948, 2407,
3630, 4875
Historical–Earliest Document Seen on a Particular Subject 1, 3, 4,
6, 7, 10, 12, 13, 15, 21, 28, 29, 37, 41, 46, 53, 83, 84, 85, 93, 101,
105, 107, 111, 116, 131, 142, 151, 160, 165, 169, 171, 173, 174,
181, 211, 231, 250, 256, 268, 275, 279, 281, 282, 294, 321, 325,
328, 331, 341, 352, 354, 416, 436, 475, 496, 508, 545, 600, 615,
641, 666, 702, 716, 720, 739, 752, 814, 857, 883, 906, 909, 917,
919, 921, 924, 952, 1012, 1014, 1046, 1083, 1116, 1188, 1197,
1277, 1333, 1345, 1419, 1439, 1450, 1632, 1690, 1733, 1749, 1792,

1834, 1877, 1908, 1914, 1918, 1974, 2102, 2144, 2235, 2286, 2381,
2384, 2691, 2758, 2803, 2875, 3029, 3147, 3189, 3304, 3763, 3820,
3835, 3849, 4143, 4167, 4369, 4447, 5053, 5165
Historical–Earliest Document Seen on a Particular Subject 1, 3, 4,
6, 8, 10, 11, 12, 13, 15, 16, 20, 27, 28, 33, 35, 39, 44, 46, 48, 53,
58, 61, 68, 71, 74, 80, 84, 85, 86, 88, 92, 93, 99, 101, 105, 111, 116,
117, 131, 142, 151, 160, 162, 164, 165, 166, 171, 173, 174, 180,
181, 185, 206, 209, 211, 226, 227, 231, 233, 248, 250, 256, 260,
267, 268, 270, 275, 278, 279, 293, 294, 305, 310, 313, 319, 325,
328, 331, 333, 352, 354, 365, 385, 393, 403, 413, 414, 416, 436,
438, 448, 451, 462, 469, 475, 482, 484, 488, 490, 496, 497, 505,
508, 509, 511, 514, 515, 516, 545, 548, 563, 564, 568, 576, 600,
603, 608, 625, 626, 628, 641, 643, 645, 655, 666, 676, 678, 702,
716, 720, 739, 741, 743, 748, 752, 757, 772, 806, 814, 816, 817,
819, 851, 852, 857, 858, 864, 883, 888, 905, 906, 909, 917, 919,
921, 924, 929, 930, 932, 933, 935, 952, 957, 960, 961, 962, 974,
1001, 1012, 1014, 1046, 1061, 1064, 1083, 1145, 1158, 1162, 1182,
1188, 1189, 1197, 1214, 1222, 1277, 1278, 1286, 1304, 1329, 1333,
1339, 1340, 1345, 1360, 1365, 1376, 1384, 1405, 1431, 1439, 1441,
1447, 1450, 1462, 1467, 1472, 1501, 1512, 1513, 1568, 1600, 1607,
1614, 1626, 1632, 1634, 1636, 1637, 1654, 1656, 1669, 1690, 1697,
1728, 1733, 1749, 1772, 1791, 1792, 1801, 1834, 1868, 1877, 1908,
1914, 1918, 1948, 1974, 1987, 2001, 2102, 2115, 2129, 2141, 2144,
2146, 2184, 2220, 2223, 2235, 2250, 2255, 2281, 2286, 2305, 2333,
2335, 2345, 2355, 2364, 2368, 2381, 2384, 2414, 2463, 2531, 2546,
2554, 2644, 2691, 2789, 2794, 2801, 2803, 2808, 2846, 2861, 2875,
2881, 2924, 2952, 3029, 3073, 3111, 3144, 3147, 3189, 3232, 3385,
3478, 3534, 3558, 3630, 3635, 3640, 3689, 3724, 3763, 3784, 3820,
3835, 3844, 3849, 3933, 3946, 3951, 4143, 4203, 4216, 4241, 4273,
4286, 4366, 4379, 4442, 4470, 4471, 4472, 4511, 4512, 4517, 4609,
4638, 4675, 4705, 4715, 4823, 5053, 5126
Historical–Earliest Document Seen That Mentions a Particular
Soybean Variety 393, 414, 436, 438, 469, 497, 505, 600, 643, 905,
1001, 1158
Historical–Important Documents (Published After 1923) About
Soybeans or Soyfoods Before 1900 3610, 4104, 4105
Historically Important Events, Trends, or Publications 3, 327, 374,
391, 451, 480, 588, 618, 847, 1028, 1234, 1257, 1963, 2341, 2365,
2521, 2663, 2954, 2988, 3025, 3653, 3736, 3911, 4015, 4214, 4215,
4218, 4299, 4341, 4410, 4514, 4640, 4684, 4692, 4809, 4862, 5135,
5217, 5233, 5322, 5331
History–Chronology. See Chronology / Timeline
History of medicine. See Medicine–History
History of the Soybean–Myths and Early Errors Concerning Its
History 16, 626, 628, 1286, 1339, 1376, 1462, 2001, 2220, 2223,
2281
History. See also Historical–Earliest..., Biography, Chronology /
Timeline, and Obituaries 9, 21, 22, 56, 58, 59, 61, 101, 102, 112,
171, 248, 270, 276, 281, 282, 294, 295, 296, 313, 318, 350, 351,
353, 374, 423, 434, 440, 463, 469, 475, 495, 511, 518, 519, 578,
615, 626, 628, 672, 677, 680, 683, 711, 720, 755, 757, 759, 760,
763, 783, 791, 794, 798, 809, 817, 822, 827, 851, 852, 870, 877,
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887, 888, 889, 894, 909, 917, 919, 954, 982, 983, 989, 991, 996,
1001, 1022, 1046, 1051, 1052, 1064, 1082, 1085, 1113, 1139, 1141,
1167, 1208, 1313, 1314, 1336, 1365, 1375, 1385, 1415, 1436, 1453,
1497, 1508, 1568, 1571, 1572, 1578, 1604, 1609, 1647, 1656, 1670,
1683, 1686, 1731, 1767, 1775, 1821, 1868, 1877, 2018, 2021, 2024,
2028, 2173, 2220, 2223, 2250, 2253, 2257, 2266, 2321, 2329, 2341,
2355, 2370, 2373, 2402, 2407, 2411, 2419, 2430, 2432, 2438, 2440,
2447, 2456, 2491, 2506, 2513, 2521, 2547, 2548, 2554, 2557, 2594,
2607, 2614, 2638, 2657, 2662, 2663, 2668, 2677, 2701, 2716, 2718,
2719, 2725, 2736, 2738, 2761, 2782, 2786, 2794, 2809, 2823, 2835,
2838, 2844, 2845, 2847, 2848, 2850, 2860, 2872, 2874, 2908, 2909,
2910, 2911, 2922, 2925, 2940, 2948, 2972, 2984, 3013, 3014, 3020,
3022, 3023, 3043, 3079, 3128, 3130, 3207, 3219, 3288, 3325, 3358,
3359, 3361, 3385, 3387, 3388, 3390, 3471, 3533, 3596, 3609, 3610,
3635, 3640, 3653, 3685, 3700, 3702, 3703, 3704, 3713, 3730, 3746,
3747, 3754, 3763, 3771, 3783, 3789, 3790, 3792, 3794, 3795, 3799,
3801, 3814, 3815, 3829, 3830, 3831, 3832, 3835, 3839, 3844, 3845,
3846, 3852, 3855, 3860, 3864, 3880, 3881, 3882, 3888, 3893, 3895,
3896, 3897, 3898, 3917, 3921, 3923, 3925, 3926, 3930, 3931, 3938,
3957, 3961, 3966, 3976, 3979, 3987, 3991, 3994, 3995, 3997, 4006,
4016, 4017, 4018, 4019, 4020, 4022, 4034, 4036, 4037, 4038, 4048,
4053, 4070, 4075, 4077, 4081, 4087, 4088, 4095, 4097, 4102, 4104,
4105, 4106, 4107, 4109, 4116, 4118, 4119, 4120, 4121, 4123, 4126,
4127, 4128, 4130, 4131, 4133, 4134, 4143, 4152, 4176, 4193, 4207,
4213, 4218, 4224, 4242, 4250, 4253, 4265, 4276, 4279, 4289, 4293,
4298, 4299, 4304, 4306, 4309, 4310, 4312, 4317, 4320, 4323, 4325,
4329, 4333, 4335, 4336, 4337, 4339, 4340, 4341, 4342, 4356, 4389,
4394, 4419, 4420, 4428, 4435, 4511, 4515, 4518, 4521, 4523, 4536,
4550, 4554, 4555, 4559, 4560, 4567, 4569, 4570, 4571, 4574, 4580,
4585, 4589, 4590, 4592, 4593, 4594, 4596, 4597, 4628, 4629, 4631,
4634, 4643, 4668, 4709, 4716, 4718, 4732, 4736, 4740, 4743, 4761,
4770, 4782, 4786, 4794, 4803, 4830, 4831, 4853, 4871, 4884, 4898,
4937, 4957, 4958, 4968, 4986, 4998, 5005, 5027, 5036, 5039, 5044,
5048, 5055, 5066, 5074, 5077, 5089, 5101, 5135, 5150, 5162, 5165,
5205, 5233, 5250, 5251, 5265, 5266, 5278, 5293, 5294, 5297, 5298,
5304, 5305, 5331, 5343, 5344, 5347, 5348, 5349, 5350, 5351, 5352,
5353, 5354, 5355, 5357, 5362, 5363, 5364, 5374, 5389, 5395, 5396,
5427, 5432, 5435, 5451, 5463, 5470, 5474, 5475, 5476, 5479, 5483,
5489, 5499, 5515, 5516, 5517, 5525, 5526, 5541, 5545, 5546, 5547,
5548, 5551, 5558, 5561, 5562, 5563, 5564, 5569

Grow at Home or on a Laboratory Scale, by Hand

Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down

Hulls, soybean, uses. See Fiber, Soy

Hohnen Oil Co., Ltd. (Tokyo, Japan). Also spelled Hônen or Honen.
Formerly Suzuki Shoten (Suzuki & Co.) 564, 621, 642, 683, 725,
740, 755, 909, 917, 1029, 1052, 1175, 1192, 1199, 1592, 1595,
1787, 1871, 2052, 3092, 3448, 3702, 3703, 3704, 3747, 3763, 4036,
4037
Holland. See Europe, Western–Netherlands
Home Economics, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics
Home economics movement. See Domestic Science / Home
Economics Movement in the United States
Homemade soy sprouts. See Soy Sprouts, Homemade–How to

Homemade soymilk. See Soymilk, Homemade–How to Make at
Home or on a Laboratory or Community Scale
Homemade tofu. See Tofu, Homemade–How to Make at Home or
on a Laboratory or Community Scale, by Hand
Honeybees. See Bees
Honeymead (Mankato, Minnesota)–Cooperative 3552, 3700, 3758,
3817, 3875, 3918, 4004, 4054, 4143, 4303, 4435, 4753, 5035, 5175,
5396
Honeymead Products Co. (Cedar Rapids, Spencer, and Washington,
Iowa, 1938-1945. Then Mankato, Minnesota, 1948-1960). See also
Andreas Family 2144, 2384, 2463, 2758, 3069, 3176, 3267, 3332,
4022, 4143
Hong Kong. See Asia, East–Hong Kong
Hormones from soybeans. See Sterols or Steroid Hormones
Horse bean. See Broad Bean (Vicia faba)
Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 6, 7, 8, 37, 39, 43, 45,
51, 56, 58, 59, 60, 61, 77, 80, 91, 101, 149, 155, 211, 265, 315, 481,
512, 562, 819, 825, 879, 1030, 1049
Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath
Laboratories. See also Soya Corporation of America and Dr.
Armand Burke 883, 905, 916, 1022, 1029, 1043, 1148, 1152, 1159,
1188, 1279, 1291, 1330, 1427, 1429, 1430, 1445, 1450, 1466, 1480,
1490, 1519, 1520, 1533, 1534, 1566, 1638, 1770, 1771, 1774, 2351,
2554, 2676, 2679, 2697, 2704, 2758
House Foods America Corporation (Los Angeles, California).
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 3928,
4214, 4967, 4968, 5135, 5331

Human Nutrition–Clinical Trials 119, 171, 590, 607, 659, 730, 817,
1363, 1439, 3121
Hunger, Malnutrition, Famine, Food Shortages, and Mortality
Worldwide 4, 905, 916, 1085, 2657, 3556, 3754, 4127, 5430, 5455,
5484
HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or
Semi-Fermented)
Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean,
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean.
Chinese–Biandou (W.-G. Pien Tou) 76, 88, 102, 628
Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic
Presses

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 1991

Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry
and Market Statistics, Trends, and Analyses–By Geographical
Region 720, 779, 1138, 1145, 1147, 1167, 1169, 1269, 1368, 1480,
1500, 1502, 1512, 1574, 1580, 1791, 1799, 1807, 1960, 2001, 2078,
2219, 2412, 2599, 2708, 2924, 3023, 3111, 3518, 3534, 3771, 3971,
3987, 4087, 4205, 4289, 4324
Hydrogenation. See Margarine, Margarine, Shortening, Trans Fatty
Acids, Vanaspati, also Margarine and Shortening
Hydrogenation–General, Early History, and the Process. Soy is Not
Mentioned 627, 716, 810, 2718, 2886, 3013, 3014, 3801, 4045,
4213, 4276, 4298
Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin
415, 448, 465, 508, 524, 603, 623, 677, 680, 718, 732, 743, 744,
762, 763, 774, 777, 788, 809, 816, 822, 899, 914, 927, 963, 1064,
1074, 1159, 1318, 1330, 1352, 1566, 1633, 1711, 1770, 2024, 2366,
2479, 2481, 2488, 2521, 2552, 2554, 2569, 2718, 2773, 2883, 2933,
2956, 3102, 3227, 3258, 3689, 3742, 3853, 3854, 3894, 3925, 3971,
3976, 3977, 3987, 4008, 4022, 4163, 4194, 4233, 4289, 4324, 4737
Hydrolyzed soy protein. See Soy Protein–Hydrolyzed and
Hydrolysates (General)
Ice cream, non-soy, non-dairy. See Soy Ice Cream–Non-Soy NonDairy Relatives
Ice cream, soy. See Soy Ice Cream
Icing, non-dairy. See Dairylike Non-dairy Soy-based Products,
Other
Identity Preserved / Preservation 4177, 4317, 4724, 5099, 5129,
5158, 5164, 5314, 5454, 5491
IG Farben (I.G. Farbenindustrie), the German Dye and Chemical
Trust 921, 1869, 1908, 2141, 2715
IITA (Nigeria). See International Institute of Tropical Agriculture
(IITA) (Ibadan, Nigeria)
Illinois. See United States–States–Illinois
Illinois, University of (Urbana-Champaign, Illinois). Soyfoods
Research & Development 1183, 1235, 1411, 1416, 1445, 1526,
1570, 1669, 1905, 2412, 4018, 4081, 4167, 4336, 5448
Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 10,
13, 15, 21, 22, 32, 37, 39, 42, 43, 53, 58, 62, 66, 74, 78, 79, 100,
101, 102, 103, 118, 119, 128, 134, 151, 152, 155, 158, 171, 184,
191, 203, 205, 207, 214, 218, 241, 254, 262, 270, 276, 281, 282,
290, 294, 313, 343, 351, 353, 362, 393, 430, 431, 457, 478, 486,
491, 504, 513, 522, 523, 534, 558, 600, 615, 618, 624, 627, 630,
634, 637, 654, 736, 750, 754, 794, 819, 823, 858, 865, 869, 877,
891, 938, 953, 976, 997, 1022, 1029, 1079, 1140, 1345, 1365, 1404,
1410, 1522, 1569, 1577, 1595, 2019, 2165, 2166, 2507, 4138, 4153,
4218, 4234, 4716, 5541

Illustrations (Often Line Drawings) Published before 1924. See also
Photographs 17, 21, 22, 23, 27, 50, 61, 89, 96, 226, 229, 246, 256,
275, 276, 283, 325, 352, 359, 374, 382, 403, 445, 465, 518, 523,
631, 744, 759, 760, 823
Illustrations Published after 1923. See also Photographs 531, 1022,
1062, 1127, 1128, 1143, 1149, 1191, 1198, 1204, 1260, 1282, 1317,
1347, 1351, 1358, 1379, 1405, 1419, 1491, 1499, 1508, 1513, 1611,
1635, 1682, 1732, 1733, 1830, 1835, 1863, 1874, 1879, 1885, 1925,
2046, 2047, 2089, 2173, 2220, 2223, 2226, 2230, 2243, 2275, 2284,
2333, 2344, 2453, 2487, 2488, 2492, 2497, 2570, 2591, 2598, 2626,
2738, 2783, 2897, 2906, 2917, 3027, 3028, 3056, 3062, 3068, 3140,
3168, 3193, 3203, 3232, 3291, 3324, 3345, 3392, 3401, 3425, 3443,
3479, 3480, 3488, 3560, 3579, 3581, 3599, 3679, 3681, 3711, 3729,
3735, 3765, 3793, 3803, 3806, 3807, 3839, 3854, 3880, 3883, 3907,
3976, 4017, 4101, 4104, 4108, 4216, 4265, 4273, 4280, 4286, 4384,
4439, 4451, 4480, 4504, 4527, 4546, 4615, 4622, 4627, 4628, 4629,
4648, 4711, 4770, 4782, 4784, 4788, 4873, 4901, 5005, 5071, 5147,
5177, 5209, 5265, 5266, 5322, 5390, 5475
Imagine Foods, Inc. (Palo Alto & San Carlos, California). Rice
Dream / Beverage Manufactured by California Natural Products
(CNP, Manteca, California) 5135
Implements, agricultural. See Machinery (Agricultural),
Implements, Equipment and Mechanization
Important Documents #1–The Very Most Important 1, 3, 4, 6, 7, 8,
10, 12, 13, 15, 20, 21, 23, 28, 33, 37, 38, 41, 44, 46, 48, 53, 55, 58,
61, 67, 68, 74, 80, 83, 84, 85, 86, 88, 92, 93, 101, 105, 107, 111,
116, 117, 131, 142, 151, 160, 162, 164, 165, 166, 171, 173, 174,
180, 181, 185, 206, 209, 211, 227, 231, 233, 250, 256, 260, 267,
268, 275, 279, 281, 282, 289, 293, 294, 305, 313, 319, 321, 325,
327, 328, 331, 333, 341, 352, 354, 365, 374, 378, 380, 382, 385,
393, 403, 414, 416, 436, 438, 457, 462, 463, 469, 475, 484, 488,
496, 497, 508, 509, 545, 548, 568, 569, 600, 615, 625, 626, 628,
641, 643, 645, 655, 657, 666, 676, 702, 716, 720, 739, 741, 748,
752, 772, 806, 814, 817, 857, 864, 883, 905, 906, 909, 917, 919,
921, 922, 924, 930, 933, 952, 957, 962, 985, 1001, 1012, 1014,
1046, 1051, 1061, 1064, 1065, 1077, 1083, 1116, 1145, 1158, 1162,
1167, 1168, 1182, 1184, 1188, 1197, 1199, 1238, 1246, 1277, 1278,
1304, 1329, 1333, 1339, 1340, 1345, 1353, 1384, 1405, 1419, 1431,
1436, 1439, 1441, 1447, 1450, 1456, 1467, 1478, 1501, 1513, 1568,
1572, 1591, 1600, 1614, 1626, 1632, 1636, 1637, 1644, 1654, 1656,
1669, 1690, 1733, 1742, 1749, 1773, 1792, 1834, 1840, 1866, 1868,
1877, 1888, 1908, 1910, 1914, 1918, 1948, 1961, 1974, 2017, 2102,
2115, 2144, 2146, 2220, 2223, 2235, 2247, 2255, 2286, 2305, 2335,
2355, 2364, 2368, 2381, 2384, 2392, 2407, 2434, 2488, 2531, 2554,
2647, 2758, 2762, 2789, 2798, 2800, 2801, 2803, 2808, 2838, 2844,
2845, 2861, 2874, 2875, 2881, 2891, 2893, 2899, 2924, 2929, 2952,
2958, 3073, 3079, 3147, 3189, 3232, 3304, 3388, 3478, 3558, 3630,
3640, 3724, 3730, 3747, 3763, 3771, 3820, 3835, 3839, 3853, 3854,
3859, 3895, 3931, 3933, 3971, 3987, 4039, 4140, 4143, 4167, 4194,
4213, 4216, 4224, 4273, 4286, 4293, 4369, 4379, 4424, 4432, 4442,
4447, 4452, 4470, 4471, 4472, 4512, 4516, 4609, 4675, 4705, 4715,
4740, 4785, 4786, 4944, 4957, 4998, 5053, 5077, 5126, 5135, 5165,
5204, 5233, 5294, 5331, 5343, 5347, 5463, 5489, 5525, 5551
Important Documents #2–The Next Most Important 16, 22, 29, 30,
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31, 40, 51, 56, 71, 75, 98, 99, 119, 149, 155, 167, 194, 248, 283,
359, 401, 412, 433, 464, 499, 512, 513, 522, 586, 603, 608, 704,
743, 744, 757, 779, 780, 782, 816, 868, 960, 996, 1005, 1027, 1052,
1119, 1139, 1222, 1313, 1314, 1336, 1404, 1426, 1433, 1440, 1455,
1472, 1480, 1497, 1512, 1566, 1571, 1595, 1607, 1791, 1799, 1801,
1807, 1837, 1946, 1987, 2173, 2196, 2233, 2281, 2333, 2345, 2370,
2414, 2442, 2513, 2546, 2557, 2614, 2644, 2691, 2708, 2716, 2839,
2846, 2847, 2884, 2885, 2886, 3013, 3014, 3029, 3092, 3121, 3387,
3629, 3631, 3635, 3770, 3784, 3801, 3818, 3849, 3864, 3871, 3926,
3934, 3981, 3984, 4063, 4167, 4197, 4206, 4218, 4252, 4299, 4304,
4428, 4435, 4446, 4517, 4571, 4638, 4716, 4823, 5007
Imports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Imported
INARI, Ltd. See Sycamore Creek Co.
India. See Asia, South–India
Indian Agricultural Research Institute. See Asia, South–India. Work
of the Indian Agricultural Research Institute (IARI, New Delhi)
with Soyabeans in India
Indian Council of Agricultural Research (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)
Indian Institute of Science. See Asia, South–India. Work of the
Indian Institute of Science (Bangalore) with Soyabeans in India
Indiana. See United States–States–Indiana
Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry
Indonesia. See Asia, Southeast–Indonesia
Indonesian-style fermented soybean paste. See Tauco–IndonesianStyle Fermented Soybean Paste
Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap)
Ketchup / Catsup
Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying
Applications (As in Hot-Melt Glues or the Curing Component of
Epoxy Glues), Steroids, Steroid Hormones, and Sterols
Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt
Preservation Agents, Caulking Compounds, Artiﬁcial Leather,
and Other Minor or General Uses, Ink for Printing, Insulation,
Foam, Paints, Varnishes, Enamels, Lacquers, and Other Protective
/ Decorative Coatings, Rubber Substitutes or Artiﬁcial / Synthetic
Rubber (Factice)
Industrial uses of soy oil as a non-drying oil. See Dust Suppressants
and Dust Control, Lubricants, Lubricating Agents, and Axle Grease
for Carts
Industrial Uses of Soy Oil–Etymology of Related Terms and Their
Cognates / Relatives in Various Languages 293, 3622, 3849, 3964,
3969, 4001, 4003, 4090, 4092, 4108, 4216, 4241, 4363, 4369, 4422,

4424, 4427, 4666, 4843, 5073
Industrial Uses of Soy Oil (General) 45, 54, 79, 152, 184, 213, 231,
235, 236, 247, 257, 283, 324, 333, 373, 375, 425, 445, 457, 463,
485, 487, 494, 531, 532, 574, 578, 586, 603, 626, 671, 678, 730,
745, 757, 770, 795, 796, 797, 799, 812, 827, 829, 836, 859, 868,
870, 891, 901, 914, 916, 942, 943, 948, 949, 962, 963, 967, 973,
983, 989, 991, 1011, 1034, 1052, 1058, 1066, 1114, 1134, 1146,
1147, 1158, 1175, 1308, 1323, 1330, 1333, 1358, 1361, 1363, 1364,
1371, 1390, 1406, 1408, 1410, 1412, 1448, 1476, 1480, 1482, 1487,
1488, 1508, 1515, 1520, 1522, 1529, 1539, 1547, 1549, 1564, 1565,
1571, 1576, 1577, 1579, 1618, 1635, 1662, 1723, 1732, 1742, 1772,
1780, 1790, 1799, 1813, 1830, 1843, 1875, 1923, 1932, 1945, 1953,
1977, 1988, 1993, 2004, 2013, 2014, 2043, 2053, 2068, 2070, 2135,
2138, 2139, 2149, 2173, 2175, 2196, 2197, 2225, 2316, 2340, 2363,
2368, 2399, 2430, 2447, 2504, 2521, 2535, 2541, 2552, 2557, 2560,
2569, 2598, 2644, 2650, 2685, 2732, 2739, 2756, 2785, 2789, 2806,
2833, 2834, 2837, 2844, 2870, 2883, 2889, 2891, 2936, 2940, 2943,
2945, 2960, 2961, 3002, 3012, 3052, 3064, 3071, 3077, 3082, 3100,
3116, 3120, 3126, 3143, 3147, 3148, 3159, 3186, 3200, 3201, 3204,
3209, 3217, 3227, 3228, 3240, 3241, 3251, 3252, 3273, 3278, 3279,
3280, 3282, 3296, 3306, 3308, 3321, 3322, 3325, 3326, 3329, 3334,
3339, 3342, 3346, 3357, 3370, 3372, 3396, 3398, 3400, 3405, 3413,
3425, 3435, 3453, 3460, 3463, 3468, 3469, 3470, 3494, 3496, 3499,
3507, 3522, 3524, 3527, 3530, 3539, 3550, 3562, 3563, 3569, 3572,
3582, 3587, 3588, 3598, 3603, 3604, 3612, 3616, 3621, 3626, 3629,
3639, 3650, 3656, 3657, 3660, 3664, 3666, 3667, 3669, 3680, 3698,
3705, 3720, 3726, 3731, 3737, 3742, 3748, 3829, 3831, 3838, 3849,
3853, 3854, 3866, 3894, 3928, 3932, 3939, 4031, 4045, 4051, 4056,
4067, 4082, 4113, 4139, 4140, 4154, 4194, 4205, 4228, 4257, 4277,
4285, 4296, 4324, 4390, 4428, 4630, 4681, 4716, 4723, 4725, 4775,
4778, 4792, 4827, 4828, 4829, 4830, 4851, 4852, 4854, 4905, 4906,
4912, 4942, 4974, 5017, 5018, 5019, 5020, 5021, 5030, 5043, 5050,
5055, 5103, 5111, 5139, 5141, 5145, 5163, 5181, 5239, 5375, 5381,
5433, 5458
Industrial uses of soy oils. See Foams (Soft) for Seats
Industrial uses of soy proteins. See Fibers (Artiﬁcial Wool or
Textiles Made from Spun Soy Protein Fibers, Including Azlon,
Soylon, and Soy Silk / Soysilk), Foams for Fighting Fires, Paints
(Especially Water-Based Latex Paints), Paper Coatings or Sizings,
or Textile Sizing, Plastics (Including Molded Plastic Parts, Plastic
Film, Disposable Eating Utensils and Tableware–From Spoons to
Plates, and Packaging Materials)
Industrial Uses of Soy Proteins–Etymology of This Term and Its
Cognates / Relatives in Various Languages 328, 1278, 1430, 1465,
1500, 1502, 1607, 1690, 1697, 1702, 1895, 1948, 1986, 2283
Industrial Uses of Soy Proteins–General and Minor Uses–Galalith,
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber
Substitutes, Insecticides, etc. See also Culture Media as for
Antibiotics Industry 105, 275, 328, 331, 354, 378, 382, 402, 403,
413, 417, 429, 439, 457, 487, 506, 531, 532, 539, 546, 582, 602,
665, 667, 668, 674, 687, 689, 691, 696, 697, 700, 705, 709, 743,
744, 751, 759, 760, 765, 780, 790, 848, 850, 851, 852, 870, 875,
877, 903, 907, 921, 948, 951, 962, 973, 1002, 1015, 1041, 1110,
1117, 1129, 1134, 1215, 1253, 1254, 1255, 1256, 1257, 1258, 1301,
1308, 1317, 1334, 1337, 1351, 1358, 1361, 1364, 1365, 1371, 1374,
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1401, 1404, 1413, 1420, 1426, 1438, 1454, 1480, 1487, 1495, 1499,
1528, 1529, 1536, 1566, 1619, 1626, 1627, 1646, 1652, 1653, 1684,
1689, 1697, 1717, 1742, 1743, 1751, 1778, 1799, 1803, 1831, 1834,
1885, 1898, 1899, 1907, 1935, 1948, 1953, 1961, 1980, 2008, 2017,
2021, 2040, 2051, 2059, 2068, 2076, 2089, 2090, 2094, 2126, 2149,
2173, 2175, 2225, 2260, 2263, 2281, 2293, 2298, 2300, 2306, 2364,
2379, 2425, 2426, 2447, 2457, 2464, 2480, 2481, 2504, 2513, 2533,
2546, 2557, 2585, 2592, 2601, 2622, 2682, 2683, 2704, 2730, 2738,
2743, 2764, 2765, 2766, 2778, 2785, 2804, 2838, 2848, 2862, 2887,
2889, 2897, 2899, 2909, 2917, 2932, 2938, 2955, 2959, 3003, 3005,
3007, 3017, 3018, 3019, 3021, 3036, 3044, 3050, 3097, 3098, 3109,
3127, 3134, 3135, 3145, 3160, 3182, 3184, 3199, 3212, 3225, 3257,
3270, 3300, 3311, 3316, 3341, 3399, 3480, 3498, 3503, 3505, 3513,
3574, 3627, 3629, 3659, 3696, 3727, 3732, 3736, 3741, 3745, 3762,
3770, 3773, 3811, 3829, 3830, 3847, 3857, 3862, 3863, 3865, 3869,
3870, 3872, 3890, 3922, 3948, 3997, 4018, 4038, 4043, 4046, 4073,
4095, 4097, 4098, 4120, 4123, 4134, 4151, 4173, 4175, 4180, 4191,
4222, 4234, 4241, 4268, 4282, 4296, 4324, 4396, 4444, 4567, 4570,
4575, 4630, 4662, 4716, 4721, 4726, 4792, 4929, 4940, 5062, 5237
Industrial uses of soy proteins (including soy ﬂour). See Adhesives
or Glues for Plywood, Other Woods, Wallpaper, or Building
Materials
Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic
Movement, and the Farm Chemurgic Council (USA, 1930s to
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses
Movement (USA, starting 1987), Successor to the Farm Chemurgic
Movement (1930s to 1950s), Soy Flour, Industrial Uses of–Other,
Soy Protein, Industrial Uses of–Other, Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil
Industrial Uses of Soybeans (General Non-Food, Non-Feed) 459,
479, 510, 517, 530, 557, 567, 619, 622, 666, 688, 735, 749, 804,
844, 851, 852, 888, 891, 923, 1000, 1005, 1008, 1017, 1023, 1024,
1026, 1042, 1043, 1108, 1116, 1148, 1152, 1179, 1182, 1234, 1248,
1260, 1298, 1366, 1378, 1380, 1415, 1416, 1418, 1422, 1431, 1435,
1443, 1481, 1484, 1493, 1494, 1498, 1507, 1525, 1526, 1527, 1537,
1551, 1572, 1581, 1583, 1597, 1604, 1609, 1616, 1619, 1636, 1637,
1639, 1655, 1660, 1704, 1767, 1784, 1792, 1795, 1811, 1822, 1874,
1877, 1918, 1947, 1960, 1996, 2005, 2021, 2028, 2035, 2052, 2056,
2058, 2136, 2163, 2195, 2205, 2226, 2291, 2347, 2365, 2378, 2381,
2388, 2394, 2407, 2408, 2409, 2412, 2421, 2450, 2460, 2487, 2488,
2489, 2492, 2493, 2494, 2523, 2542, 2549, 2568, 2570, 2571, 2589,
2594, 2602, 2607, 2624, 2643, 2654, 2657, 2700, 2715, 2729, 2749,
2750, 2753, 2757, 2761, 2767, 2770, 2772, 2787, 2800, 2835, 2845,
2855, 2876, 2882, 2919, 2925, 2949, 2990, 2994, 2996, 2999, 3024,
3027, 3051, 3068, 3101, 3128, 3146, 3149, 3180, 3210, 3215, 3216,
3263, 3292, 3350, 3387, 3388, 3411, 3477, 3533, 3556, 3628, 3630,
3640, 3708, 3713, 3749, 3765, 3775, 3776, 3778, 3797, 3804, 3848,
3851, 3855, 3881, 3889, 3903, 3904, 3909, 3916, 3917, 3937, 3942,
3971, 3976, 3982, 4039, 4161, 4162, 4163, 4193, 4235, 4245, 4248,
4279, 4299, 4304, 4317, 4322, 4323, 4329, 4401, 4428, 4435, 4459,
4523, 4600, 4601, 4628, 4632, 4700, 4707, 4716, 4737, 4749, 4761,
4762, 4768, 4794, 4800, 4811, 4858, 4872, 4873, 4877, 4881, 4884,
4934, 4939, 4947, 4959, 5004, 5005, 5007, 5011, 5052, 5053, 5054,
5065, 5066, 5068, 5092, 5149, 5156, 5172, 5204, 5320, 5420, 5445,
5447, 5456, 5465, 5501, 5504, 5505, 5506, 5535

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
250, 352, 360, 377, 382, 496, 621, 707, 740, 775, 787, 788, 822,
860, 886, 904, 972, 1001, 1076, 1138, 1145, 1147, 1167, 1169,
1250, 1269, 1340, 1364, 1368, 1423, 1445, 1450, 1452, 1459, 1472,
1477, 1480, 1500, 1501, 1502, 1574, 1578, 1603, 1632, 1690, 1704,
1731, 1742, 1783, 1799, 1871, 1948, 2001, 2020, 2026, 2041, 2043,
2078, 2097, 2104, 2145, 2148, 2153, 2194, 2213, 2219, 2238, 2271,
2347, 2366, 2390, 2396, 2412, 2438, 2466, 2475, 2521, 2543, 2587,
2663, 2702, 2708, 2740, 2759, 2762, 2778, 2785, 2802, 2803, 2838,
2866, 2871, 2881, 2885, 2924, 2934, 2937, 2957, 2984, 3017, 3023,
3043, 3091, 3134, 3397, 3431, 3500, 3518, 3534, 3542, 3631, 3634,
3650, 3688, 3703, 3736, 3771, 3785, 3808, 3816, 3823, 3824, 3844,
3857, 3971, 3981, 3984, 4008, 4074, 4078, 4080, 4085, 4087, 4135,
4140, 4158, 4179, 4182, 4187, 4188, 4190, 4195, 4204, 4205, 4206,
4209, 4216, 4218, 4232, 4234, 4241, 4242, 4256, 4263, 4269, 4272,
4283, 4286, 4288, 4293, 4294, 4295, 4299, 4300, 4317, 4319, 4320,
4321, 4324, 4362, 4375, 4377, 4390, 4403, 4411, 4453, 4498, 4508,
4517, 4529, 4562, 4587, 4593, 4610, 4613, 4630, 4635, 4637, 4655,
4657, 4659, 4662, 4665, 4678, 4696, 4703, 4716, 4753, 4761, 4779,
4832, 4863, 4892, 4893, 4930, 4939, 4944, 4949, 4964, 4997, 5034,
5041, 5081, 5141, 5227, 5241, 5287, 5316, 5339, 5392, 5412, 5419,
5468, 5471, 5482, 5500, 5503, 5513, 5522, 5524, 5527, 5529, 5535,
5536, 5540, 5544, 5557
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–Larger Companies (Ford
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co.,
ADM, General Mills, etc.) 508, 1214, 1264, 1286, 1339, 1378,
1421, 1426, 1428, 1433, 1437, 1442, 1450, 1453, 1459, 1485, 1491,
1496, 1522, 1535, 1574, 1577, 1697, 1710, 1724, 1727, 1728, 1751,
1771, 1782, 1793, 1837, 1840, 1847, 1895, 2004, 2060, 2098, 2102,
2115, 2119, 2126, 2130, 2146, 2160, 2183, 2185, 2187, 2233, 2277,
2349, 2363, 2415, 2420, 2455, 2465, 2546, 2554, 2558, 2585, 2598,
2636, 2662, 2675, 2724, 2745, 2819, 2839, 2885, 2913, 2969, 3023,
3091, 3301, 3389, 3635, 3736, 3744, 3839, 3841, 3896, 3923, 3965,
3999, 4058, 4059, 4060, 4131, 4172, 4247, 4264, 4342, 4367, 4470,
4481, 4495, 4496, 4512, 4516, 4542, 4543, 4555, 4556, 4600, 4633,
4666, 4716, 4745, 4746, 4775, 4830, 4838, 4915, 5000, 5057, 5329,
5330, 5337, 5349
Industrial uses of soybeans or soy products. See Culture Media /
Medium (for Growing Microorganisms)
Industry and Market Analyses and Statistics–Market Studies 720,
739, 989, 991, 2866, 2893, 3043, 3741, 4234, 5072, 5146
Infant Foods and Infant Feeding, Soy-based. See Also Infant
Formulas, Soy-based 319, 421, 514, 515, 516, 730, 772, 1013,
1022, 1167, 1189, 1497, 1977, 2341, 2450, 3820, 3976, 4053, 4086,
4680
Infant Formula / Formulas, Soy-based, Including Effects on Infant
Health (Alternatives to Milk. Usually Fortiﬁed and Regulated.
Since 1963 Usually Made from Soy Protein Isolates) 171, 851, 852,
1427, 1439, 1566, 2657, 3121, 3783, 3921, 3961, 4079, 5250, 5306
Infants or Recently-Weaned Children Fed (or Not Fed) Soymilk in
China or Chinese Cultures 288, 319, 354, 1345
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Information. See Libraries with a Signiﬁcant Interest in Soy, Library
Science and Services Related to Soy, Reference Books and Other
Reference Resources
Information, computerized. See Computerized Databases and
Information Services, and Websites, Websites or Information on the
World Wide Web or Internet
Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 352,
365, 406, 468, 469, 504, 513, 520, 522, 526, 547, 571, 600, 630,
717, 726, 741, 789, 816, 819, 823, 844, 858, 865, 891, 906, 919,
929, 946, 953, 974, 976, 1052, 1076, 1079, 1082, 1138, 1139, 1145,
1146, 1147, 1168, 1184, 1188, 1197, 1222, 1269, 1280, 1345, 1352,
1365, 1368, 1371, 1390, 1404, 1410, 1427, 1441, 1446, 1477, 1478,
1480, 1486, 1497, 1501, 1511, 1512, 1513, 1539, 1540, 1569, 1580,
1584, 1669, 1675, 1701, 1733, 1783, 1790, 1807, 1824, 1913, 1952,
1955, 2031, 2040, 2066, 2078, 2153, 2213, 2219, 2221, 2281, 2284,
2366, 2376, 2427, 2451, 2469, 2475, 2498, 2510, 2513, 2521, 2525,
2543, 2724, 2853, 2856, 2860, 2875, 2884, 2893, 2934, 2960, 2961,
2963, 2979, 3043, 3130, 3213, 3295, 3347, 3374, 3375, 3430, 3482,
3553, 3633, 3780, 3800, 3805, 3831, 3907, 3979, 3981, 3991, 4187,
4188, 4190, 4198, 4201, 4202, 4206, 4209, 4210, 4212, 4215, 4218,
4219, 4224, 4229, 4232, 4234, 4241, 4246, 4252, 4254, 4255, 4256,
4258, 4262, 4263, 4266, 4272, 4280, 4285, 4286, 4287, 4294, 4299,
4301, 4302, 4311, 4319, 4321, 4326, 4328, 4332, 4334, 4335, 4336,
4337, 4343, 4345, 4349, 4351, 4352, 4353, 4357, 4361, 4362, 4375,
4377, 4382, 4384, 4385, 4386, 4388, 4391, 4411, 4446, 4448, 4451,
4494, 4498, 4499, 4508, 4516, 4519, 4522, 4524, 4531, 4537, 4540,
4546, 4579, 4580, 4587, 4600, 4610, 4613, 4620, 4626, 4631, 4635,
4668, 4679, 4683, 4691, 4693, 4703, 4707, 4710, 4716, 4729, 4750,
4753, 4761, 4769, 4773, 4779, 4780, 4784, 4787, 4797, 4803, 4807,
4812, 4813, 4838, 4855, 4870, 4878, 4889, 4915, 4917, 4926, 4944,
4949, 4951, 4964, 4976, 4981, 4992, 4994, 5006, 5011, 5041, 5053,
5054, 5068, 5092, 5117, 5137, 5141, 5145, 5209, 5211, 5218, 5262,
5316, 5360, 5420, 5432, 5433, 5461, 5464, 5468, 5474, 5475, 5488,
5497, 5515, 5516, 5555
Inoculum / inocula of nitrogen ﬁxing bacteria for soybeans. See
Nitrogen Fixing Cultures
Insects–Pest Control. See also: Integrated Pest Management 41,
229, 374, 511, 572, 578, 600, 817, 1001, 1013, 1061, 1077, 1097,
1227, 1235, 1302, 1325, 1384, 1411, 1422, 1501, 1568, 1799, 2173,
2189, 2487, 2554, 2570, 2661, 2892, 2898, 3139, 3289, 3741, 3780,
3853, 3858, 3866, 4075, 4158, 4179, 4181, 4234, 4237, 4252, 4255,
4297, 4298, 4315, 4318, 4394, 4409, 4457, 4525, 4569, 4779, 5567
Institutional feeding. See Foodservice and Institutional Feeding or
Catering
Insulation, Foam–Industrial Uses of Soy Oil as a Drying Oil 3604,
3661, 3831, 4664, 4916, 4940, 5103, 5172, 5181, 5237, 5320, 5501,
5506, 5552
Interchem Industries (Kansas). See Diesel Fuel, SoyDiesel,
Biodiesel–Interchem
Intercropping–use of soybeans in. See Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping

International Institute of Agriculture (IIA) (Rome) 518, 739, 853,
1436, 1568
International Institute of Tropical Agriculture (IITA) (Ibadan,
Nigeria) 4680
International Nutrition Laboratory. See Miller, Harry W. (M.D.)
(1879-1977)
International soybean programs. See AVRDC–The World Vegetable
Center (Shanhua, Taiwan), INTSOY–International Soybean
Program (Univ. of Illinois, Urbana, Illinois), International Institute
of Agriculture (IIA) (Rome), International Institute of Tropical
Agriculture (IITA) (Ibadan, Nigeria), United Nations (Including
UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work with Soy
International Vegetarian Union (IVU. Founded 1908; and its British
Predecessor the Vegetarian Federal Union, founded 1889), and
Other International Vegetarian Societies, Conferences, Congresses,
and Unions 3768
Internet. See Websites or Information on the World Wide Web
Internment / relocation camps in the United States. See Japanese the
the United States–Work with Soy in Internment / Relocation Camps
during World War II
Intestinal Flora / Bacteria and Toxemia–Incl. Changing and
Reforming (L. Acidophilus, Biﬁdus, L. Bulgaricus etc.) 1439
Introduction of foreign plants to the USA. See United States
Department of Agriculture (USDA)–Section of Foreign Seed and
Plant Introduction
Introduction of Soybeans (as to a Nation, State, or Region, with P.I.
Numbers for the USA) and Selection 12, 21, 37, 39, 43, 44, 46, 48,
51, 74, 78, 149, 155, 181, 312, 393, 457, 499, 505, 517, 545, 662,
676, 741, 804, 817, 861, 931, 972, 1001, 1139, 1208, 1436, 1568,
1772, 1948, 2010, 2164, 2175, 2341, 2407, 2716, 2731, 2800, 2831,
2844, 3128, 3630, 5448
INTSOY–International Soybean Program (Univ. of Illinois, Urbana,
Illinois). Founded July 1973 4206, 4364
Inyu. See Soy Sauce–Taiwanese Black Bean Sauce (Inyu)
Iodine number. See Soy Oil Constants–Iodine Number
Iowa. See United States–States–Iowa
Iowa State University / College (Ames, Iowa), and Univ. of Iowa
(Iowa City) 973, 1114, 1115, 1231, 1232, 1236, 1279, 1310, 1311,
1403, 1406, 1409, 1412, 1636, 1637, 1912, 2208, 3676, 4230, 4259,
4296, 4317, 4324, 4329, 4350, 4383, 4428, 4435, 4458, 4459, 4503,
4568, 4601, 4605, 4630, 4664, 4679, 4709, 4724, 5007, 5051, 5314,
5498
Isoﬂavones. See Estrogens (in Plants–Phytoestrogens, Especially
in Soybeans and Soyfoods), Including Isoﬂavones (Including
Genistein, Daidzein, Glycetein, Coumestrol, Genistin, and Daidzin)
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Isoﬂavones in soybeans and soyfoods. See Estrogens, Incl.
Genistein, Daidzein, etc.
Isoﬂavones (Soy) Industry and Market Statistics, Trends, and
Analyses–Individual Companies 4638
Isolated soy proteins. See Soy Proteins–Isolates
Israel. See Asia, Middle East–Israel and Judaism
Ito San soybean variety. See Soybean Varieties USA–Ito San
Ivory Coast. See Africa–Côte d’Ivoire
Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely).
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 76, 88
Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang
/ Toenjang / Doen Jang / Daen Chang (Soybean Miso), and
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang
/ Kochu Chang (Red-Pepper and Soybean Paste) 91, 545, 2556,
3846, 4275
Japan. See Asia, East–Japan
Japan Oilseed Processors Association (JOPA) 4603, 5508, 5509
Japan–Shokuhin Sogo Kenkyujo. See National Food Research
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)
Japan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 270, 610,
5508, 5509
Japanese in the United States–Work with Soy in Internment /
Relocation Camps during World War II 5508, 5509
Japanese Overseas, Especially Work with Soy or Macrobiotics 77,
209, 247, 480, 877, 1052, 1592, 1891, 1942, 2898, 4967, 4968,
4986, 5135, 5508, 5509
Japanese restaurants outside Japan, or Japanese recipes that use
soy ingredients outside Japan. See Asia, East–Japan–Japanese
Restaurants or Grocery Stores Outside Japan
Japanese Soybean Types and Varieties–Early, with Names 41, 42,
58, 76, 99, 149, 155, 600, 670, 744, 817, 828, 2173, 5508, 5509
Jerky, Soy. Including Jerky-Flavored Soy Products. See also: Tofu,
Flavored / Seasoned and Baked, Grilled, Braised or Roasted 5006
Jerky, tofu. See Tofu, Flavored / Seasoned and Baked, Broiled,
Grilled, Braised or Roasted
Jiang (Chinese-Style Fermented Soybean Paste), Made with a
Signiﬁcant Proportion of Wheat or Barley 858
Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean

Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia
4, 6, 7, 17, 21, 22, 32, 87, 94, 294, 313, 359, 374, 393, 461, 463,
566, 613, 615, 618, 624, 628, 704, 724, 741, 858, 920, 1022, 1079,
1405, 1568
Jiang–Early Non-Soy Pase Made with Meat or Fish in China or
Japan 23
Job’s Tears (Coix lachryma-jobi; formerly Coix lacryma). Called
Hatomugi or Hato Mugi in Japanese, and Adlay in South Asia.
Sometimes mistakenly called “Pearl Barley” (Since it is unrelated
to Barley) 21, 22, 52, 58, 77, 101, 281, 282, 4104
Johannes, Kenlon. See Diesel Fuel, SoyDiesel, Biodiesel
Johnson Family of Stryker, Williams County, Ohio. Including (1)
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon.
Solomon Johnson (1850-1918) 1450, 1579, 1632, 1824, 1941,
1945, 2020, 2201, 2253, 2794, 4574
Julian, Percy (African-American Organic Chemist). See also
Glidden Company 1974, 1997, 2076, 2090, 2322, 2397, 2474, 2511,
2560, 2593, 2598, 2621, 2674, 2689, 2690, 2782, 2783, 2790, 2795,
2799, 2801, 2810, 2813, 2826, 2832, 2863, 2874, 2899, 2906, 2917,
2943, 2947, 2980, 3110, 3207, 3390, 3756, 3867, 3868, 4101, 4118,
4119, 4120, 4123, 4126, 4134, 4278, 4314, 4538, 4833, 5162, 5176,
5432, 5514, 5568
Kaempfer, Engelbert (1651-1716)–German physician and traveler
28, 56, 59, 318, 817, 1404, 1863, 2847
Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also
spelled Kan Jang / Gan Jang 91, 545, 2556, 4039, 4275
Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap,
Kétjap)
Keﬁr, soy. See Soymilk, Fermented–Soy Keﬁr
Kellogg Co. (breakfast cereals; Battle Creek, Michigan). See
Kellogg, Will Keith,... Kellogg Company
Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co.,
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co.,
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek
Foods Was Acquired by Worthington Foods in 1960 757, 1209,
1380, 1520, 1566, 3888, 3908, 3962, 4081, 4116, 4253
Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co.
Later Kellogg Company (of breakfast cereal fame; Battle Creek,
Michigan) 1031, 3828, 4116, 4253
Kerry Ingredients (Formerly the Kerry Group). Purchased Plants
from Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa)
in Jan. 2002. Name Changed to Nutriant (Jan. 2002 to 2006), Then
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Changed Back to Kerry 5135, 5313
Kesp. See Meat Alternatives–Kesp (Based on Spun Soy Protein
Fibers)
Ketchup and Soy Sauce, relationship. See Soy Sauce and Ketchup:
Key Records Concerning the Relationship between the Two
Ketchup / Catsup / Catchup–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 23
Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc.
Word Mentioned in Document 23, 59, 99, 374, 1568, 3846
Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International
Inc., and Kikkoman Shoyu Co.. 41, 77, 480, 917, 985, 3730, 3763,
4197, 5488
Kin, Yamei. See Yamei Kin (1864-1934)
Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with
Dry Heat, Full-Fat) and Grits
King, Paul and Gail. See Soy Daily (The)

Korean-style fermented soybean paste. See Jang–Korean-Style
Fermented Soybean Paste
Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus,
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides)
21, 22, 24, 26, 33, 58, 59, 69, 74, 76, 119, 136, 969, 1045, 1080,
2575, 4016, 4193, 4275, 4519, 5462
Kushi, Michio (17 May 1926 to 28 Dec. 2014) and Aveline (27 Feb.
1923 to 3 July 2001)–Their Life and Work with Macrobiotics, and
Organizations They Founded or Inspired 4986
Kuzu. See Kudzu or Kuzu (Pueraria...)
La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept.
1943 by Beatrice Creamery Co.. 1145, 1167, 1478, 1498
La Sierra Industries (La Sierra, California). See Van Gundy,
Theodore A., and La Sierra Industries
Lablab purpureus or Lablab bean. See Hyacinth Bean
Lager, Mildred (Los Angeles, California) 2554, 2555

Kiribati. See Oceania
Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their
Authors
Kloss, Jethro (1863-1946) and his Book Back to Eden 1566
Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans
Fermented with a Mold, Especially Aspergillus oryzae) or Koji
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 6, 7, 24, 33, 40,
41, 47, 75, 77, 82, 99, 276, 313, 325, 382, 568, 569, 628, 763, 809,
1572, 1670, 1767, 2298, 2923, 2935, 3232, 3730, 3736, 3751, 4197,
4629
Koji, Red Rice. (Also Called Fermented Red Rice, Ang-Kak /
Angkak, Hongzao or Hong Qu / Hongqu in Chinese / Pinyin, Hung
Ch’ü in Chinese / Wade-Giles, or Beni-Koji in Japanese). Made
with the Mold Monascus purpureus Went, and Used as a Natural
Red Coloring Agent (as with Fermented Tofu) 6, 7, 108, 265, 628
Koji, Soybean (Soybeans Fermented with a Mold, Especially
Aspergillus oryzae), Such as Miso-dama or Meju 917
Korea. See Asia, East–Korea
Korea–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 80, 282,
453
Koreans Overseas, Especially Work with Soy 5233, 5304, 5305,
5499
Korean-style fermented soy sauce. See Kanjang–Korean-Style
Fermented Soy Sauce

Land O’Lakes, Inc.. 3875, 3918, 4004, 4022, 4102, 4291, 4335,
4409, 4474, 4493, 4527, 4543, 4650, 4686, 4746, 5074, 5265
Land-Grant Colleges and Universities, and Their Origin with the
Land Grant Act of 1862 (the so-called Morrill Act) 4515, 4629
Large-seeded soybeans. See Green Vegetable Soybeans–LargeSeeded Vegetable-Type or Edible Soybeans
Latin America–Caribbean–Antigua and Barbuda (Including
Redonda) 1568
Latin America–Caribbean–Barbados 726, 1077, 1568
Latin America–Caribbean–Bermuda (A British Dependent
Territory) 1568
Latin America–Caribbean–British Dependent Territories–Anguilla,
Cayman Islands, British Virgin Islands, Montserrat, Turks and
Caicos Islands. See also: Bermuda 1568
Latin America–Caribbean–Cuba 676, 739, 817, 1049, 1498, 1503,
1568, 1580, 1604, 1610, 1619, 3028, 5135
Latin America–Caribbean–Dominican Republic (Santo Domingo or
San Domingo before 1844) 1568
Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe
(consisting of two large islands–Basse-Terre and Grande-Terre)
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands
Antilles) 1041, 1365, 1568
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certain Central American country 1568, 3630

Latin America–Caribbean–Haiti 5455, 5484
Latin America–Caribbean–Jamaica 1568
Latin America–Caribbean–Lesser Antilles–Virgin Islands
(Including British Virgin Islands and Virgin Islands of the United
States–St. Croix, St. John, and St. Thomas), Leeward Islands
(Anguilla, Antigua and Barbuda [Including Redonda], Dominica,
Guadeloupe, Montserrat, Saint Kitts [formerly Saint Christopher]
and Nevis), Windward Islands (Barbados, Grenada, Martinique, St.
Lucia, St. Vincent and the Grenadines, Trinidad and Tobago), and
Netherlands Dependencies (Including Aruba, Curaçao or Curacao,
and Bonaire off Venezuela, and Saba, St. Eustatius, and southern
St. Martin / Maarten in the Lesser Antilles). Note–Guadeloupe and
Martinique and the ﬁve dependencies of Guadeloupe, which are
French Overseas Departments in the Lesser Antilles, are also called
the French West Indies, French Antilles, or Antilles françaises 726,
739, 1041, 1077, 1365, 1568
Latin America–Caribbean or West Indies (General) 76, 720, 724
Latin America–Caribbean–Puerto Rico, Commonwealth of (A SelfGoverning Part of the USA; Named Porto Rico until 1932) 505,
1568, 1640, 2831, 3574, 4107, 4376
Latin America–Caribbean–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1365
Latin America–Caribbean–Trinidad and Tobago 1568
Latin America–Central America–Belize (Named British Honduras
from 1840 to about 1975, Belize before 1840) 1568
Latin America–Central America–Canal Zone including the Panama
Canal (Opened 1914, Owned and Operated by the USA. Returned
to Panama on 31 Dec. 1999) 270
Latin America–Central America–Costa Rica 1568
Latin America–Central America–El Salvador 1182, 1568, 5183
Latin America–Central America (General). Includes Mexico and
Mesoamerica.. 498, 739
Latin America–Central America–Guatemala 1568, 5434, 5518
Latin America–Central America–Honduras 2570
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans in a certain Central
American country 1568, 3630
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans or soyfoods in
connection with (but not yet in) a certain Central American country
270, 1182
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a

Latin America–Central America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Central American country 3630
Latin America–Central America–Introduction of Soybeans to.
This document contains the earliest date seen for the cultivation of
soybeans in a certain Central American country 3630
Latin America–Central America–Mexico 184, 351, 716, 720, 1062,
1503, 1568, 2554, 2777, 2926, 3390, 3867, 3868, 4081, 4115, 4123,
4168, 4206, 4243, 4344, 4730, 4731, 4833, 5054, 5323
Latin America–Central America–Mexico–Soy Ingredients Used in
Mexican-Style Recipes, Food Products, or Dishes Worldwide 4004
Latin America–Central America–Nicaragua 5296
Latin America–Central America–Panama 270, 3630
Latin America–Central America–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 720, 4168
Latin America (General) 338, 1167, 2173, 2487, 3584, 3859, 3971,
4218
Latin America–South America–Argentina (Argentine Republic)
378, 457, 521, 739, 817, 1162, 1250, 1503, 1568, 2408, 2476, 2938,
3770, 3834, 3971, 4103, 4168, 4206, 4268, 4563, 4594, 4678, 4716,
4969, 5041, 5225, 5294, 5296, 5380, 5427, 5455, 5484
Latin America–South America–Argentina–Soybean Production,
Area and Stocks–Statistics, Trends, and Analyses 3834, 3971, 4268,
5389
Latin America–South America–Bolivia 3971
Latin America–South America–Brazil, Federative Republic of 483,
521, 731, 739, 1250, 1509, 1568, 1660, 2399, 2478, 2550, 2557,
2772, 3019, 3142, 3334, 3629, 3770, 3861, 3889, 3918, 3971, 3993,
4004, 4012, 4022, 4024, 4029, 4032, 4055, 4061, 4066, 4067, 4068,
4082, 4085, 4099, 4103, 4154, 4168, 4171, 4206, 4268, 4392, 4594,
4629, 4678, 4716, 4961, 4969, 4973, 5008, 5041, 5125, 5225, 5266,
5294, 5296, 5317, 5376, 5380, 5382, 5390, 5394, 5427, 5455, 5484
Latin America–South America–Brazil–Soybean Production, Area
and Stocks–Statistics, Trends, and Analyses 3971, 5389
Latin America–South America–Chile (Including Easter Island)
1568, 1772, 1775, 2882, 3782
Latin America–South America–Colombia 1568, 3289, 3782, 3971,
4081, 5382
Latin America–South America–Ecuador (Including the Galapagos
Islands. Formerly also called Equator, the English translation of the
Spanish “Ecuador”) 1568, 2497, 3782, 3971
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Latin America–South America–French Guiana (A French Overseas
Department, Guyane or Guyane française, formerly occasionally
called Cayenne) 739

Leaves of the soybean plant used as food. See Green Vegetable
Soybeans–Leaves of the Soybean Plant Used as Food or Medicine

Latin America–South America (General) 338, 739, 823, 1064, 1113,
3789, 4652, 5296

Lecithin companies. See American Lecithin Corp., Lucas Meyer
GmbH (Hamburg, Germany), Ross & Rowe (Yelkin Lecithin, New
York City)

Latin America–South America–Guyana (British Guiana before
1966) 739, 817, 1568

Lecithin–Etymology of This Term and Its Cognates / Relatives in
Various Languages 933, 1003, 1206, 1605, 1660, 1772, 2193, 2893

Latin America–South America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain South American country 378

Lecithin–Imports, Exports, International Trade 1188

Latin America–South America–Paraguay 3625, 3971, 4103, 4969,
5041, 5373, 5380
Latin America–South America–Peru 1568, 2607, 3782, 3971
Latin America–South America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses. See also Argentina and
Brazil 1250, 3971, 5389
Latin America–South America–Suriname (Also Surinam before
1978; Dutch Guiana before 1975) 1568
Latin America–South America–Uruguay, Oriental Republic of
1568, 2882, 3625, 3971
Latin America–South America–Venezuela 1077, 1448, 1537, 2549,
3771, 3782, 4035, 4206, 4834, 5010, 5436, 5491
Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink
Laucks (3 July 1882 to 9 March 1981) 666, 678, 688, 694, 698,
699, 924, 957, 960, 964, 966, 993, 998, 999, 1004, 1009, 1031,
1033, 1044, 1072, 1086, 1087, 1089, 1090, 1093, 1098, 1099, 1101,
1104, 1105, 1106, 1109, 1118, 1119, 1121, 1122, 1123, 1124, 1125,
1126, 1127, 1128, 1130, 1131, 1132, 1133, 1135, 1136, 1143, 1144,
1145, 1155, 1156, 1166, 1188, 1195, 1204, 1211, 1225, 1226, 1262,
1282, 1287, 1288, 1296, 1297, 1342, 1369, 1388, 1389, 1450, 1456,
1477, 1478, 1481, 1496, 1497, 1507, 1548, 1549, 1552, 1566, 1579,
1598, 1608, 1693, 1788, 1789, 1835, 1879, 2017, 2026, 2046, 2047,
2144, 2200, 2202, 2218, 2222, 2230, 2233, 2235, 2239, 2243, 2269,
2274, 2275, 2282, 2301, 2308, 2330, 2336, 2370, 2378, 2381, 2384,
2418, 2438, 2440, 2453, 2463, 2465, 2482, 2486, 2491, 2501, 2512,
2522, 2534, 2554, 2555, 2558, 2563, 2587, 2614, 2618, 2623, 2639,
2668, 2672, 2687, 2688, 2691, 2745, 2750, 2758, 2759, 2771, 2811,
2819, 2838, 2839, 2840, 2858, 2866, 2885, 2957, 2958, 2969, 3017,
3019, 3022, 3039, 3040, 3051, 3079, 3091, 3316, 3387, 3388, 3500,
3631, 3632, 3634, 3757, 3761, 3830, 3834, 3877, 3912, 3913, 3986,
3998, 4019, 4118, 4119, 4122, 4124, 4125, 4128, 4129, 4131, 4141,
4146, 4152, 4218, 4293, 4428, 4716, 5001, 5368
Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)
Lauhoff Grain Co. (Danville, Illinois). Afﬁliate of Bunge Corp.
since June 1979 3069, 3758, 3875, 3918
Lea & Perrins. See Worcestershire Sauce

Lecithin Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 1188, 1269, 2796, 2893, 2939, 3009, 3347,
3397, 3791, 3807, 4005, 4014, 4034, 4048, 4241, 4397, 5435
Lecithin Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2908, 4034, 4134, 4331
Lecithin, Non-Soy References, Usually Early or Medical, Often
Concerning Egg Yolk or the Brain 4333, 5435, 5525, 5567
Lecithin, Soy 132, 306, 721, 799, 817, 932, 933, 937, 941, 944,
949, 950, 951, 976, 987, 1003, 1006, 1007, 1015, 1017, 1022, 1039,
1040, 1050, 1057, 1065, 1067, 1071, 1082, 1088, 1134, 1150, 1157,
1164, 1173, 1178, 1181, 1188, 1196, 1201, 1202, 1205, 1206, 1218,
1220, 1221, 1237, 1238, 1239, 1248, 1268, 1269, 1270, 1281, 1292,
1315, 1318, 1321, 1327, 1335, 1336, 1341, 1346, 1367, 1381, 1427,
1431, 1454, 1465, 1473, 1475, 1477, 1478, 1487, 1488, 1494, 1497,
1500, 1502, 1507, 1511, 1521, 1529, 1566, 1568, 1575, 1579, 1591,
1592, 1595, 1605, 1612, 1619, 1629, 1633, 1638, 1670, 1743, 1744,
1770, 1772, 1773, 1786, 1787, 1824, 1867, 1868, 1870, 1871, 1884,
1886, 1890, 1896, 1914, 1915, 1922, 1948, 1953, 1965, 1966, 1982,
1995, 2021, 2023, 2028, 2040, 2044, 2057, 2065, 2068, 2080, 2083,
2093, 2095, 2135, 2149, 2165, 2167, 2173, 2179, 2181, 2193, 2209,
2211, 2223, 2225, 2250, 2262, 2264, 2309, 2331, 2340, 2348, 2352,
2358, 2359, 2372, 2375, 2404, 2417, 2447, 2454, 2473, 2483, 2488,
2505, 2509, 2511, 2526, 2528, 2539, 2542, 2552, 2554, 2590, 2603,
2609, 2615, 2616, 2621, 2633, 2635, 2637, 2640, 2647, 2648, 2653,
2656, 2657, 2665, 2669, 2671, 2681, 2683, 2692, 2694, 2697, 2699,
2705, 2706, 2707, 2712, 2716, 2719, 2725, 2736, 2743, 2749, 2750,
2752, 2753, 2754, 2757, 2773, 2775, 2777, 2782, 2785, 2796, 2807,
2816, 2825, 2829, 2841, 2851, 2856, 2861, 2868, 2874, 2875, 2883,
2886, 2893, 2894, 2895, 2897, 2908, 2916, 2917, 2935, 2939, 2941,
2943, 2951, 2952, 2953, 2976, 2978, 2981, 2982, 2991, 3005, 3009,
3011, 3015, 3020, 3023, 3028, 3037, 3049, 3069, 3073, 3085, 3125,
3132, 3136, 3147, 3152, 3156, 3162, 3165, 3171, 3177, 3179, 3199,
3227, 3231, 3247, 3283, 3289, 3310, 3318, 3332, 3335, 3347, 3351,
3354, 3385, 3397, 3412, 3426, 3430, 3435, 3457, 3498, 3517, 3540,
3545, 3552, 3565, 3566, 3567, 3574, 3575, 3582, 3598, 3629, 3700,
3702, 3704, 3709, 3710, 3741, 3742, 3758, 3770, 3779, 3791, 3806,
3807, 3810, 3817, 3826, 3853, 3854, 3875, 3887, 3893, 3899, 3900,
3901, 3914, 3915, 3917, 3918, 3924, 3930, 3939, 3940, 3958, 3971,
3972, 3973, 3977, 3983, 3987, 3988, 3990, 3991, 3995, 3997, 4004,
4005, 4006, 4014, 4034, 4035, 4045, 4047, 4048, 4064, 4096, 4106,
4107, 4113, 4118, 4119, 4121, 4126, 4127, 4130, 4134, 4145, 4152,
4156, 4159, 4168, 4173, 4194, 4224, 4235, 4289, 4298, 4303, 4316,
4318, 4322, 4331, 4333, 4344, 4346, 4397, 4492, 4538, 4555, 4560,
4569, 4574, 4678, 4737, 4755, 4768, 4783, 4784, 4785, 4793, 4831,
4918, 4928, 4988, 4989, 5022, 5024, 5025, 5026, 5027, 5028, 5069,
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5084, 5135, 5142, 5167, 5176, 5271, 5330, 5418, 5432, 5435, 5461,
5463, 5514, 5525, 5560, 5567
Lecithin, Soy–Industrial Uses 932, 933, 937, 941, 944, 950, 951,
986, 987, 994, 1003, 1006, 1039, 1040, 1057, 1065, 1067, 1071,
1082, 1083, 1088, 1150, 1157, 1164, 1173, 1178, 1196, 1201, 1202,
1203, 1205, 1206, 1218, 1220, 1221, 1230, 1237, 1238, 1239, 1245,
1249, 1270, 1279, 1281, 1290, 1303, 1315, 1321, 1327, 1335, 1341,
1346, 1365, 1381, 1425, 1442, 1465, 1469, 1477, 1480, 1494, 1507,
1521, 1595, 1605, 1612, 1629, 1638, 1642, 1660, 1744, 1770, 1867,
1888, 1890, 1894, 1922, 1930, 1948, 1961, 1982, 1983, 1995, 2040,
2071, 2080, 2096, 2193, 2209, 2250, 2309, 2331, 2352, 2358, 2372,
2417, 2473, 2483, 2488, 2505, 2509, 2511, 2526, 2539, 2554, 2590,
2609, 2615, 2616, 2633, 2635, 2637, 2640, 2647, 2648, 2653, 2656,
2671, 2694, 2699, 2705, 2712, 2716, 2719, 2725, 2752, 2785, 2816,
2829, 2861, 2889, 2893, 2916, 2939, 2947, 2951, 2952, 2953, 2976,
2981, 2991, 3009, 3011, 3015, 3020, 3037, 3049, 3085, 3096, 3125,
3136, 3156, 3162, 3165, 3171, 3177, 3179, 3202, 3227, 3283, 3318,
3347, 3351, 3354, 3371, 3382, 3397, 3413, 3426, 3430, 3444, 3455,
3463, 3488, 3545, 3565, 3574, 3575, 3700, 3709, 3710, 3779, 3790,
3791, 3807, 3810, 3826, 3831, 3899, 3900, 3901, 3930, 3940, 3972,
3973, 3977, 3983, 3991, 4005, 4006, 4014, 4015, 4034, 4047, 4048,
4049, 4085, 4096, 4134, 4140, 4145, 4154, 4156, 4159, 4234, 4241,
4316, 4333, 4346, 4716, 4725, 4755, 4770, 4785, 4988, 5024, 5028,
5142, 5435, 5463, 5514, 5519, 5525, 5560
Lectins. See Hemagglutinins (Lectins or Soyin)
Legislative activities. See American Soybean Association (ASA)–
Legislative Activities
Legume, Inc. (Fairﬁeld, New Jersey) 4214
Lend-Lease (Program and Administration). U.S. Program to Send
Key Supplies to Overseas Allies During World War II 2222, 2226,
2266, 2286, 2329, 2343, 2389, 2420, 2450, 2554
Lens culinaris or L. esculenta. See Lentils
Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens
28, 31, 32, 60, 63, 73, 76, 584, 759, 760, 2333, 4400
Lever Brothers Co. See Unilever Corp.
Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles
northwest of Paris, and China) 116, 133, 226, 232, 264, 265, 275,
287, 288, 290, 313, 319, 325, 328, 331, 332, 354, 359, 374, 382,
401, 403, 413, 463, 469, 475, 486, 495, 531, 532, 568, 569, 624,
703, 759, 760, 792, 817, 905, 1002, 1041, 1199, 1234, 1568, 1868,
1869, 1870, 1871, 2044, 2173, 2447, 2657, 4152
Libraries. See National Agricultural Library (NAL, Beltsville,
Maryland)
Libraries with a Signiﬁcant Interest in Soy 3802, 4315
Library Science and Services Related to Soy 4315

Lighting by burning soy oil. See Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene
Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus
lunatus. Also called Butter Bean 462, 529, 537, 600, 607, 608, 631,
1184, 1258, 1336, 1345, 1802, 1846, 1905, 2450, 3121, 3576, 3921
Lima N.V. / Lima Foods (Sint-Martens-Latem, Belgium; and
Mezin, France). Owns Jonathan P.V.B.A. Owned by Euronature of
Paris, France, since 1989. Owned by the Hain-Celestial Group since
10 Dec. 2001 4325
Linolenic Acid and Linolenate Content of Soybeans and Soybean
Products. See also Omega-3 Fatty Acids 343, 482, 684, 753, 1021,
1074, 1251, 1454, 1739, 1932, 2179, 2403, 2498, 2552, 2675, 2718,
2883, 3045, 3143, 3204, 3279, 3602, 3987, 4206, 4208, 4230, 4242,
4289, 4324, 4360, 5164
Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid
Content of Soybeans and Soybean Products 4206, 4344
Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 174, 227, 267, 291, 304,
310, 313, 333, 337, 365, 381, 388, 392, 393, 406, 431, 457, 461,
468, 469, 478, 486, 491, 504, 508, 513, 514, 515, 516, 520, 522,
523, 526, 534, 537, 549, 558, 561, 571, 575, 580, 587, 591, 600,
611, 618, 626, 627, 630, 635, 651, 672, 683, 692, 711, 717, 718,
726, 741, 746, 775, 777, 783, 786, 789, 810, 816, 819, 823, 828,
835, 844, 858, 865, 866, 867, 869, 871, 877, 891, 904, 906, 909,
915, 919, 929, 935, 946, 953, 961, 969, 974, 976, 981, 997, 1013,
1014, 1020, 1029, 1032, 1035, 1052, 1076, 1079, 1145, 1146, 1147,
1167, 1168, 1169, 1188, 1197, 1208, 1222, 1269, 1279, 1345, 1352,
1360, 1364, 1365, 1368, 1375, 1404, 1410, 1419, 1427, 1439, 1441,
1444, 1446, 1448, 1452, 1459, 1463, 1472, 1477, 1478, 1480, 1486,
1498, 1500, 1501, 1502, 1507, 1511, 1512, 1522, 1539, 1541, 1568,
1569, 1577, 1584, 1592, 1595, 1632, 1669, 1675, 1701, 1733, 1783,
1790, 1791, 1807, 1824, 1913, 1950, 1952, 1955, 2019, 2025, 2031,
2040, 2041, 2078, 2095, 2153, 2180, 2194, 2211, 2213, 2219, 2221,
2223, 2264, 2281, 2284, 2347, 2348, 2366, 2369, 2376, 2396, 2420,
2425, 2427, 2428, 2430, 2451, 2456, 2475, 2513, 2521, 2525, 2543,
2559, 2614, 2649, 2693, 2721, 2724, 2735, 2748, 2755, 2773, 2785,
2820, 2827, 2853, 2856, 2875, 2878, 2884, 2933, 2934, 2960, 2961,
2963, 2979, 3023, 3071, 3089, 3133, 3211, 3295, 3314, 3398, 3430,
3469, 3553, 3633, 3675, 3679, 3771, 3780, 3800, 3805, 3831, 3981,
4218, 4224, 4234, 4247, 4299, 4390, 4716, 4761, 4929, 4969
Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed
Plant (Linum usitatissimum L.) 11, 13, 26, 32, 37, 39, 52, 53, 66,
80, 84, 102, 142, 147, 166, 168, 174, 194, 200, 212, 215, 221, 225,
227, 228, 230, 234, 237, 238, 245, 249, 253, 255, 257, 259, 266,
270, 277, 278, 279, 280, 285, 292, 293, 296, 301, 304, 310, 316,
318, 320, 326, 332, 334, 336, 337, 338, 340, 345, 346, 347, 348,
349, 352, 365, 369, 372, 377, 379, 384, 385, 388, 395, 400, 406,
408, 409, 414, 418, 420, 427, 428, 431, 432, 435, 440, 441, 447,
448, 449, 454, 457, 463, 465, 466, 468, 469, 470, 482, 485, 489,
490, 497, 508, 509, 511, 512, 513, 520, 523, 524, 525, 526, 535,
541, 544, 547, 562, 565, 570, 578, 581, 583, 593, 594, 604, 605,
606, 608, 610, 612, 623, 626, 627, 632, 633, 635, 636, 640, 641,
643, 646, 647, 652, 654, 656, 662, 664, 669, 671, 677, 678, 680,
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681, 682, 684, 685, 692, 693, 702, 706, 715, 716, 718, 719, 722,
725, 731, 734, 736, 739, 745, 750, 753, 754, 756, 757, 758, 762,
766, 767, 778, 782, 791, 793, 794, 807, 808, 811, 815, 816, 819,
820, 822, 833, 834, 835, 840, 845, 847, 849, 853, 861, 868, 874,
876, 883, 885, 893, 901, 904, 931, 961, 962, 967, 972, 974, 981,
992, 995, 999, 1000, 1011, 1012, 1055, 1066, 1091, 1095, 1120,
1138, 1145, 1153, 1162, 1168, 1169, 1170, 1183, 1188, 1208, 1216,
1219, 1279, 1313, 1324, 1329, 1332, 1338, 1355, 1365, 1386, 1440,
1452, 1460, 1468, 1469, 1470, 1473, 1475, 1476, 1485, 1496, 1509,
1578, 1579, 1586, 1704, 1783, 1797, 1807, 1825, 1866, 1878, 1903,
1909, 1932, 1991, 2018, 2024, 2117, 2125, 2130, 2137, 2145, 2179,
2180, 2221, 2250, 2271, 2350, 2521, 2535, 2552, 2632, 2645, 2646,
2659, 2702, 2718, 2724, 2726, 2744, 2755, 2762, 2796, 2809, 2852,
2854, 2871, 2873, 2882, 2883, 2886, 2892, 2896, 2933, 2941, 2948,
2956, 2979, 2995, 3017, 3020, 3023, 3027, 3038, 3043, 3055, 3078,
3111, 3133, 3140, 3181, 3193, 3199, 3275, 3282, 3297, 3306, 3374,
3376, 3401, 3414, 3431, 3454, 3456, 3462, 3479, 3573, 3599, 3633,
3688, 3697, 3713, 3714, 3764, 3777, 3896, 3921, 3987, 3997, 4022,
4105, 4116, 4143, 4213, 4218, 4234, 4236, 4242, 4361, 4716, 4786,
4918, 5072

461, 478, 486, 491, 504, 513, 522, 534, 558, 571, 587, 598, 600,
603, 615, 618, 630, 637, 658, 672, 677, 678, 683, 717, 725, 741,
754, 794, 810, 819, 823, 828, 844, 858, 865, 869, 891, 896, 929,
946, 953, 976, 981, 997, 1022, 1025, 1029, 1052, 1079, 1236, 1271,
1273, 1345, 1365, 1371, 1403, 1404, 1410, 1477, 1498, 1569, 1595,
1805, 1884, 1952, 1983, 2040, 2083, 2166, 2281, 2294, 2295, 2352,
2396, 2573, 2693, 2918, 2963, 3102, 3106, 3185, 3637, 3691, 3700,
3800, 3831, 3858, 3895, 3932, 3981, 3984, 4136, 4139, 4234, 4462,
4561, 4704, 4710, 4761, 4767, 4811, 4878, 4895, 4945, 4948, 5031,
5033, 5054, 5095, 5120, 5145, 5242, 5342, 5457

Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant),
or Soybean Products (Including Soy Oil), and Lipids in the Human
Diet 47, 59, 67, 72, 172, 313, 325, 354, 434, 868, 1120, 1250, 1516,
2566, 2803, 4213, 4969

Macao / Macau. See Asia, East–Macao / Macau (Portuguese
Colony)

Lipids. See Linolenic Acid–Omega-3, Linolenic Acid and
Linolenate
Lipids–Effects of Dietary Lipids (Especially Soy Oil and Lecithin)
on Blood Lipids (Especially Cholesterol) 3854, 4243
Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation
Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its
Inactivation
Lists and Descriptions (Ofﬁcial and / or Extensive) of Early U.S.
Soybean Varieties with Their P.I. Numbers and Synonyms 600, 817,
1436
Lock-soy. See Rice Vermicelli
Loma Linda Foods (Riverside, California). Named La Loma Foods
from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in
Jan. 1990 2554, 2555, 3908, 3970, 4079, 4435
Los Angeles–City and County–Work with Soyfoods, Natural /
Health Foods, and / or Vegetarianism 508, 2791, 2886, 2963, 3915,
3927, 4266, 4537, 4967, 4968, 5107, 5155, 5161, 5180
Low cost extrusion cookers. See Extruders and Extrusion Cooking:
Low Cost Extrusion Cookers (LECs)
Low-cost extrusion cookers. See Extruders and Extrusion Cooking
Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 37, 39, 142, 162,
171, 172, 183, 190, 191, 211, 294, 338, 358, 393, 421, 431, 457,

Lucas Meyer GmbH (Hamburg, Germany). Founded 1973.
Acquired Oct. 2000 by Degussa AG of Germany. Acquired in 2006
by Cargill 3859, 3930, 3972, 4006, 4034
Lucerne / lucern. See Alfalfa or Lucerne
Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus
albus, L. angustifolius, L. luteus, L. mutabilis) 28, 33, 52, 60, 63,
75, 352, 568, 753, 1708, 4400, 4401, 4402, 4719

Machinery (Agricultural), Implements, Equipment, and
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers,
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers).
See also: Combines and Tractors 358, 374, 438, 498, 530, 549, 585,
599, 600, 608, 692, 695, 816, 823, 887, 929, 930, 1139, 1169, 1235,
1451, 1728, 1866, 1958, 2300, 2487, 2570, 2661, 2904, 3635, 3759,
3864, 4077, 4176, 4626, 4831, 5168
Machinery, farm. See Combines
Macrobiotics. See Kushi, Michio and Aveline–Their Life and Work,
Ohsawa, George and Lima
Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi,
Herman and Cornellia Aihara 4152, 4519, 4986, 5462
Madison Foods and Madison College (Madison, Tennessee).
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was
Acquired by Worthington Foods in Aug. 1964 1566, 2133, 2264,
2351, 2434, 2546, 2554, 2760
Maggi (Kempthal / Kemptal, Switzerland) 318, 568
Mainland Express (Spring Park, Minnesota). Div. of Goods, Inc.
Named Tofu, Inc. and Eastern Foods, Inc., Minneapolis, Minnesota,
from 1978 to March 1989 4206, 4262
Maize. See Corn / Maize
Malnutrition, hunger, famine, and food shortages. See Hunger,
Malnutrition, Famine, Food Shortages, and Mortality
Mame-maki. See Roasted / Parched Soybeans (Irimame)
Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow
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Manchu soybean variety. See Soybean Varieties USA–Manchu

Market studies. See Industry and Market Analyses

Manchuria. See Asia, East–Manchuria

Marketing Association, Soybean. See Soybean Marketing
Association (1929-1932)

Manchuria–Trade (Imports or Exports) of Soybeans, Soy Oil, and /
or Soybean Meal–Statistics. See also Trade (International) 104, 152,
204, 207, 228, 237, 241, 248, 252, 254, 270, 294, 298, 309, 444,
542, 750, 876
Map / Maps 25, 69, 74, 141, 146, 152, 153, 182, 186, 230, 241, 251,
294, 374, 453, 511, 600, 627, 823, 870, 1167, 1170, 1308, 1462,
1633, 2041, 2173, 2196, 2220, 2223, 2527, 2716, 2762, 2852, 3759,
3818, 3895, 3971, 4060, 4104, 4168, 4176, 4342, 4401, 4968, 5091,
5265
Maple Leaf Foods. See CanAmera Foods (Hamilton, Ontario,
Canada)
Maple Leaf Monarch or Maple Leaf Mills. See ADM AgriIndustries Ltd. (Windsor, Ontario, Canada)
Margarine 548, 611, 627, 651, 683, 723, 736, 762, 795, 816, 817,
828, 845, 904, 919, 963, 981, 1025, 1064, 1082, 1085, 1138, 1139,
1141, 1145, 1146, 1147, 1167, 1171, 1188, 1269, 1313, 1314, 1336,
1365, 1375, 1418, 1441, 1454, 1462, 1465, 1480, 1485, 1497, 1498,
1512, 1568, 1580, 1591, 1592, 1595, 1638, 1701, 1703, 1711, 1773,
1791, 1805, 1908, 1914, 1945, 1977, 2001, 2010, 2021, 2023, 2078,
2095, 2179, 2219, 2305, 2329, 2366, 2390, 2412, 2420, 2450, 2481,
2488, 2513, 2546, 2552, 2554, 2569, 2588, 2599, 2602, 2609, 2644,
2708, 2709, 2718, 2721, 2725, 2782, 2863, 2883, 2886, 2893, 2924,
2925, 2941, 3013, 3014, 3023, 3111, 3347, 3351, 3385, 3397, 3447,
3499, 3518, 3534, 3584, 3594, 3602, 3629, 3653, 3689, 3742, 3765,
3770, 3771, 3781, 3800, 3801, 3823, 3907, 3971, 3976, 3977, 3979,
3987, 4034, 4045, 4048, 4087, 4194, 4205, 4213, 4234, 4245, 4247,
4276, 4289, 4298, 4556, 4569, 4631, 4737, 4770, 4793, 5274
Margarine–Etymology of This Term and Its Cognates / Relatives in
Various Languages 202, 204, 401, 415, 448, 490, 3629
Margarine Made with Soy 173, 184, 188, 202, 203, 204, 205, 283,
294, 299, 313, 334, 351, 401, 406, 415, 431, 442, 448, 457, 461,
463, 468, 475, 486, 490, 491, 508, 513, 514, 515, 516, 526, 547,
562, 584, 587, 588, 600, 608, 615, 661, 672, 677, 678, 701, 703,
720, 746, 775, 779, 783, 788, 789, 792, 810, 819, 826, 871, 877,
906, 909, 961, 969, 974, 997, 1029, 1168, 1169, 1184, 1279, 1345,
1477, 1478, 1494, 1521, 1622, 1635, 1807, 1960, 1963, 1989, 2040,
2041, 2042, 2093, 2180, 2194, 2221, 2344, 2345, 2364, 2376, 2389,
2463, 2521, 2649, 2663, 2678, 2732, 2762, 2809, 2817, 2914, 3006,
3553, 3574, 3755, 3807, 3824, 3854, 3991, 4143, 4168, 4783, 4786,
4918, 5041, 5072
Margarine Made without Soy Oil 53, 84, 217, 223, 680, 731, 753,
806, 1605, 3931
Market statistics. See the speciﬁc product concerned, e.g. Tofu
Industry and Market Statistics
Market statistics on soybean production. See Soybean Production
and Trade–Industry and Market Statistics,

Marketing soybeans. See Chicago Board of Trade
Marketing Soybeans, Market Development, and Economics
(Including Futures Markets, Hedging, and Mathematical Models)
469, 494, 645, 778, 782, 870, 952, 954, 974, 979, 1012, 1013, 1014,
1028, 1038, 1064, 1085, 1167, 1308, 1423, 1461, 1485, 1511, 1512,
1579, 1580, 1589, 1805, 2054, 2173, 2419, 2454, 2485, 2568, 2708,
2796, 2843, 2857, 2860, 2933, 2972, 3111, 3130, 3499, 3525, 3584,
3640, 3741, 3749, 3765, 3781, 3848, 3851, 3853, 3967, 3968, 3971,
4082, 4163, 4205, 4206, 4208, 4246, 4285, 4324, 4336, 4360, 4526,
4585, 4590, 4592, 4593, 4594, 4597, 4607, 4626, 4628, 4630, 4665,
4678, 4718, 4724, 4779, 4800, 5493
Marketing–Soyfoods and Soyfood Products 952, 2866, 3091, 3473
Markets and Crop Estimates, Bureau of. See United States
Department of Agriculture (USDA)–Bureau of Agricultural
Economics
Massachusetts. See United States–States–Massachusetts
Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups
Mauritius. See Africa–Mauritius (Ile Maurice)
McCay, Clive M. and Jeanette (Cornell Univ.) 2345, 2351, 2555,
3091, 3287, 4340
Meal or cake, soybean. See Soybean Meal
Meals for Millions Foundation (Los Angeles, California), MultiPurpose Food (MPF), and Freedom from Hunger 2721, 3713, 3820,
3856, 4340, 5567
Meat Alternatives–Beef Alternatives, Including Meatless Beef
Jerky, Chili Con Carne, Goulash, Lasagna, Meat Balls, Mince,
Mincemeat, Sloppy Joes, Spaghetti Sauce, Steak, Veal, etc. See also
Meatless Burgers 5006
Meat alternatives companies. See Turtle Island Foods, Inc. (Hood
River, Oregon. Maker of Tofurky and Tempeh), Yves Veggie
Cuisine (Vancouver, BC, Canada)
Meat Alternatives–Documents About (Meatlike Meatless Meat,
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 608,
2345, 2554, 3736, 3921, 3966, 4224
Meat Alternatives–General and Other Meatless Meatlike Products.
See Also Meat Extenders 24, 568, 1184, 2264, 3908, 4634, 5306
Meat Alternatives–Industry and Market Statistics, Trends, and
Analyses–By Geographical Region 4678
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Meat Alternatives–Kesp (Based on Spun Soy Protein Fibers). See
Also Meat Extenders 3879, 4365, 5566

Homeopathy, Natural Hygiene, Natural Medicine, Naturopathy,
Preventive / Preventative Medicine, 3609, 3610, 4376

Meat alternatives makers. See Tivall (Tivol)

Medicine, Chinese Traditional. See Chinese Medicine

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, and
Other Pork-related Products. See also Meatless Sausages 532, 759,
760, 3783, 3825, 3965, 3997, 4000, 4081, 4116, 4435, 5006, 5566

Medicine–History 3609, 3610

Meat Alternatives–Meatless Burgers and Patties. See Also Meat
Extenders 2054, 2434, 4215, 4331, 4357, 4678, 5006, 5137
Meat Alternatives–Meatless Chicken, Goose, Duck, and Related
Poultry Products. See also Meatless Turkey 996, 1733, 2341, 3804,
5006, 5566
Meat Alternatives–Meatless Fish, Shellﬁsh, and Other Seafood-like
Products 1733
Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.).
See Also Meat Extenders 354, 374, 532, 2420, 3286, 3385, 4214,
4215, 5006, 5137, 5566
Meat Alternatives–Meatless Turkey 5084
Meat Alternatives or Substitutes, Meatless or Meatlike Products–
Etymology of This Term and Its Cognates / Relatives in Various
Languages 2381
Meat Alternatives–Quorn (Based on Mycoprotein). See Also Meat
Extenders 4365
Meat Products Extended with Soy Protein, or Meat Extenders
(Marketed as Such) 1022, 1145, 1167, 1269, 1455, 1470, 1478,
1498, 1507, 1772, 1799, 1908, 2266, 2333, 2378, 3091, 3736, 3822,
3927, 4147, 4179, 4217, 4262, 5564
Media–Earliest Articles on Soy in Major Magazines and
Newspapers 548, 1027, 1376, 1433, 2127, 3576, 3874
Media, Popular Articles on Soyfoods in Europe, or Related to
Europeans in Asia 271, 309, 437, 442
Media, Popular Articles on Soyfoods in the USA, Canada, or
Related to North Americans in Asia 548, 1052, 1422, 1430, 1485,
1512, 1580, 1876, 1908, 1981, 2416, 3576, 4007, 4197, 4248
Medical aspects of soybeans. See Diabetes and Diabetic Diets,
Menopause–Relief of Unpleasant Menopausal Symptoms,
Osteoporosis, Bone and Skeletal Health
Medical aspects of vegetarian diets. See Vegetarian Diets–Medical
Aspects
Medical / Medicinal-Therapeutic Uses / Aspects (General) 578,
828, 903, 2935, 3942, 4048, 4316
Medicine–Alternative–Incl. Acupuncture, Chiropractic, Drugless
Doctors, Herbal Therapy, Holistic / Wholistic Medicine,

Meharry, Charles Leo (1885-1937), the A.P. Meharry Farms (One
Near Tolono, Champaign County, Illinois, and Three in Indiana),
and William E. Riegel, Meharry Farm Manager and Independent
Soybean Grower in Tolono, Illinois 887, 888, 889, 961, 1063, 1091,
1167, 1506, 2253, 2419
Membrane Technology Processes–Microﬁltration (MF),
Ultraﬁltration (UF, including Diaﬁltration), Reverse Osmosis
(RO–also known as hyperﬁltration, HF), Electrodialysis (ED), and
Nanoﬁltration (NF) 1834, 2840, 4117, 4881
Menopause–Relief of Unpleasant Menopausal Symptoms, Such as
“Hot Flashes” and “Night Sweats” 4638
Mesoamerica. See Latin America–Central America
Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters,
Inc., Port Townsend, Washington state). World’s leading expert on
soy nutrition 4341, 4614, 4787, 5135, 5331
Mexican-style recipes, soyfoods used in. See Latin America, Central
America–Mexico
Mexico. See Latin America, Central America–Mexico
Mexico and Central America, soyfoods movement in. See Soyfoods
Movement in Mexico and Central America
Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 123,
149, 155, 171, 289, 323, 511, 626, 741, 823, 828, 969, 1068, 1208,
2558, 2817, 2844
Michigan. See United States–States–Michigan
Microalgae. See Single Cell Proteins (Non-Photosynthetic)
Microbial Proteins (Non-Photosynthetic Single-Cell Proteins,
Including Fungi [Mycoproteins such as Quorn], Yeast, and Bacteria)
4365
Microbiological Problems (Food Spoilage, Sanitation, and
Contamination). See also: Nutrition–Toxins and Toxicity in Foods
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents
1266, 3844
Microbiology and Bacteriology–History of Early Discoveries 4629
Microbiology and fermentation. See Fermented Soyfoods and Their
Fermentation
Microscopic analysis and microscopy. See Soybean–Morphology,
Structure, and Anatomy of the Plant and Its Seeds as Determined by
Microscopy or Microscopic Examination
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MicroSoy Corporation (Jefferson, Iowa; Osaka, Japan). Formerly
Nichii Co. and MYCAL Corp.. 4383
Middle America. See Latin America–Central America; and Latin
America–Caribbean or West Indies, Latin America, Central
America, and Latin America, Caribbean or West Indies
Miles Laboratories. See Worthington Foods, Inc. (Worthington,
Ohio)
Milk, almond. See Almond Milk and Cream. Also–Almonds Used
to Flavor Soymilk, Rice Milk, etc.
Milk, coconut / cocoanut. See Coconut Milk and Cream
Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts,
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews,
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts,
Pumpkin Seeds, Sunﬂower Seeds, Walnuts, etc. See also: Almond
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk
62, 568, 1222, 2341, 3789, 3821, 4016, 4918, 5084
Milk, peanut. See Peanut Milk
Milk, rice. See Rice Milk (Non-Dairy)

421, 436, 460, 461, 463, 483, 484, 511, 512, 516, 522, 534, 568,
569, 578, 630, 683, 717, 724, 740, 741, 743, 744, 792, 806, 811,
817, 826, 827, 851, 852, 866, 870, 877, 891, 914, 917, 988, 1007,
1030, 1035, 1045, 1049, 1056, 1061, 1062, 1068, 1069, 1081, 1134,
1184, 1566, 1568, 1572, 1592, 1595, 1670, 1767, 1868, 1871, 2019,
2056, 2225, 2298, 2447, 2483, 2489, 2557, 2559, 2676, 2679, 2740,
2770, 2798, 2935, 3092, 3142, 3232, 3278, 3448, 3473, 3497, 3534,
3557, 3736, 3763, 3783, 3828, 3846, 3854, 3880, 3911, 4103, 4152,
4179, 4194, 4197, 4215, 4298, 4315, 4428, 4519, 4569, 4710, 4768,
4770, 4794, 4918, 4928, 4969, 4986, 5005, 5041, 5306, 5360, 5389,
5462, 5493, 5496, 5558
Miso Soup–Mainly Japanese 460, 1081, 3736, 5539
Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented
Soybean Paste
Miso, soybean–Korean-style. See Jang–Korean-Style Fermented
Soybean Paste
Missouri. See United States–States–Missouri
Missouri Farmers Association (MFA), Mexico and Columbia,
Missouri–Cooperative Soybean Crushers 2758, 3758, 3875, 3918,
4004

Milk, soy. See Soymilk

Mitchell Foods, Inc. (Fredonia, New York; and North Abington,
Massachusetts) 2541, 2703, 2726

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition
Laboratory (Mt. Vernon, Ohio) 1439, 2220, 2223, 2367, 2554,
2555, 2596, 3908, 3970, 4018, 4081, 4114, 4152, 4435

Mitsui & Co., Ltd. (Mitsui Bussan Kaisha, Japanese Trading Co.,
founded 1876) 173, 206, 209, 214, 231, 247, 248, 444, 508, 621,
749, 779, 783, 787, 1085

Minerals. See Calcium Availability, Absorption, and Content of Soy

Mizono family. See Azumaya, Inc. (San Francisco, California)

Minerals (General) 353, 374, 817, 4235

Mochi. See Rice-Based Foods–Mochi

Minnesota. See United States–States–Minnesota

Molasses, soy. See Soy Molasses or Soy Solubles

Miso, early non-soy paste made with meat and ﬁsh in China or
Japan. See Jiang–Early Non-Soy

Moldavia. See Europe, Eastern–Moldova

Miso–Etymology of This Term and Its Cognates / Relatives in
Various Languages 33, 41, 3232
Miso–Imports, Exports, International Trade 151, 186, 740, 811
Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented
Soybean Paste
Miso Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 82, 151, 251, 568, 1061, 2740, 3232, 3534,
4315
Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinesestyle Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesianstyle Miso (Soybean Chiang, or Jiang [pinyin]) 11, 24, 28, 33, 41,
42, 51, 53, 58, 60, 75, 77, 80, 82, 86, 119, 120, 151, 171, 186, 209,
211, 230, 250, 258, 261, 263, 271, 276, 283, 318, 352, 386, 393,

Monosodium glutamate. See MSG
Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed
International subsidiary. Acquired Jacob Hartz Seed Co. in April
1983. Acquired Asgrow in April Feb. 1997. Merged with Pharmacia
& Upjohn on 31 March 2000 and was renamed Pharmacia Corp
2654, 2691, 2819, 2948, 2957, 3114, 3117, 3214, 3223, 3274, 3276,
3316, 3417, 3619, 3620, 3631, 3632, 3634, 3913, 4124, 4125, 4128,
4131, 4251, 4273, 4277, 4629, 4889, 4944, 5013, 5099, 5135, 5265,
5275, 5288, 5303, 5313, 5314, 5316, 5323, 5331, 5355, 5454, 5474
Monticello Co-operative Soybean Products Co. (Monticello, Piatt
Co., Illinois). Later also called Piatt County Soybean Cooperative
Co., and Viobin (Maker of Wheat Germ Oil) 814, 816, 819, 855,
982, 4213
Moorman Manufacturing Co. See Quincy Soybean Products Co.
(Quincy, Illinois)
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Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance,
California, and Tokyo, Japan) 4214, 5137
Morphology, soybean. See Soybean–Morphology, Structure,
Anatomy, Soybean–Morphology, Structure, and Anatomy
Morrill Act. See Land-Grant Colleges and Universities, and Their
Origin with the Land
Morse, William Joseph (1884-1959, USDA Soybean Expert) 149,
323, 451, 452, 462, 511, 512, 513, 529, 600, 626, 631, 723, 727,
742, 757, 795, 816, 817, 821, 822, 823, 824, 825, 826, 827, 887,
888, 889, 905, 934, 935, 946, 969, 976, 985, 988, 995, 1010, 1030,
1032, 1035, 1038, 1045, 1047, 1049, 1050, 1053, 1056, 1058, 1061,
1062, 1068, 1069, 1079, 1080, 1081, 1120, 1134, 1152, 1182, 1222,
1291, 1336, 1363, 1419, 1436, 1446, 1484, 1503, 1507, 1566, 1571,
1581, 1604, 1640, 1731, 1792, 1826, 1846, 1873, 1948, 2043, 2054,
2220, 2223, 2253, 2281, 2305, 2368, 2388, 2432, 2451, 2542, 2555,
2558, 2583, 2683, 2740, 2760, 2777, 2780, 2786, 2833, 2844, 2847,
2848, 2898, 2944, 3288, 3816, 3828, 3853, 4018, 4077, 4116, 4193,
4213, 4336, 4770
Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse
Expedition to East Asia (1929-1931)
Motion Pictures or References to Motion Pictures. Also called
Movies, Films, or Documentaries 930, 1061, 1180, 1407, 1408,
1564, 1565, 1662, 1769, 2037, 2176, 2732, 3149
Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled
Movies or ﬁlms. See Motion Pictures
MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid)
909, 1592, 1595, 2052, 2596, 2940, 3017, 3022, 3172, 3534, 3730,
4042, 4224, 4678
Mucuna pruriens. See Velvet Bean
Mull-Soy. See Borden Inc.
Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah.
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo /
hidjau. German–Buschbohne. French–Haricot Mungo 11, 76, 88,
100, 101, 102, 108, 162, 209, 281, 282, 545, 566, 628, 654, 757,
759, 760, 823, 826, 858, 920, 934, 969, 988, 1010, 2298, 2898,
3543, 4163, 4275
Mycoprotein used in meal alternatives. See Meat Alternatives–
Quorn (Based on Mycoprotein)
Myths of soybean history–debunking / dispelling. See History of the
Soybean–Myths and Early Errors Concerning Its History
Names for soybeans–Fanciful. See Soybean Terminology and
Nomenclature–Fanciful Terms and Names

Naphtha solvents for extraction. See Solvents
Nashville Agricultural and Normal Institute (NANI). See Madison
Foods and Madison College
Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of
Vitasoy Since Aug. 1990 4968
National Agricultural Library (USDA, Beltsville, Maryland) 1795,
3640, 3770, 4376, 4602
National Agricultural Library (USDA, NAL, Beltsville, Maryland)
3770, 4376, 4602
National Biodiesel Board (NBB). Formerly named National Soy
Fuels Advisory Committee (NSFAC) (May 1992–Dec. 1992) and
National SoyDiesel Development Board (NSDB) (Dec. 1992–Sept.
1994). See also Soy Diesel Fuel, SoyDiesel, or Biodiesel 4447,
4465, 4467, 4472, 4473, 4475, 4476, 4477, 4485, 4486, 4502, 4505,
4506, 4510, 4511, 4534, 4539, 4542, 4544, 4546, 4547, 4548, 4549,
4551, 4557, 4558, 4577, 4598, 4608, 4615, 4616, 4622, 4627, 4639,
4640, 4642, 4643, 4644, 4653, 4669, 4674, 4682, 4684, 4688, 4692,
4697, 4698, 4699, 4702, 4705, 4708, 4713, 4714, 4715, 4718, 4720,
4722, 4728, 4734, 4735, 4738, 4739, 4741, 4742, 4748, 4752, 4754,
4756, 4757, 4758, 4766, 4777, 4788, 4789, 4790, 4791, 4795, 4798,
4801, 4802, 4804, 4805, 4806, 4808, 4810, 4815, 4816, 4817, 4820,
4821, 4822, 4824, 4826, 4835, 4841, 4842, 4845, 4846, 4847, 4856,
4857, 4861, 4862, 4864, 4865, 4867, 4876, 4880, 4882, 4888, 4892,
4894, 4901, 4913, 4914, 4920, 4924, 4926, 4931, 4936, 4955, 4961,
4971, 4978, 4982, 4985, 4990, 5012, 5060, 5100, 5123, 5131, 5134,
5150, 5155, 5177, 5213, 5214, 5222, 5231, 5236, 5238, 5246, 5248,
5253, 5256, 5260, 5264, 5267, 5292, 5298, 5310, 5313, 5340, 5342,
5343, 5350, 5351, 5352, 5354, 5355, 5365, 5366, 5367, 5372, 5382,
5392, 5393, 5400, 5405, 5411, 5413, 5415, 5419, 5438, 5442, 5471,
5472, 5485, 5492, 5500, 5513, 5515, 5517, 5520, 5522, 5523, 5524,
5529, 5531, 5534, 5536, 5538, 5541, 5544, 5546, 5547, 5557
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois). Named Northern Regional
Research Laboratory prior to July 1976. Named Northern Regional
Research Center prior to 28 Dec. 1991 1749, 1750, 2018, 2034,
2157, 2184, 2190, 2220, 2223, 2231, 2240, 2242, 2247, 2249, 2251,
2255, 2276, 2277, 2278, 2280, 2285, 2310, 2312, 2313, 2317, 2319,
2320, 2328, 2335, 2349, 2350, 2355, 2365, 2380, 2384, 2397, 2405,
2435, 2442, 2444, 2460, 2482, 2488, 2498, 2513, 2520, 2524, 2534,
2535, 2537, 2542, 2544, 2564, 2574, 2587, 2592, 2596, 2603, 2604,
2612, 2614, 2623, 2639, 2644, 2652, 2667, 2669, 2673, 2681, 2682,
2683, 2687, 2688, 2722, 2729, 2743, 2748, 2749, 2750, 2751, 2757,
2758, 2759, 2761, 2774, 2776, 2777, 2789, 2803, 2804, 2812, 2815,
2827, 2828, 2833, 2848, 2868, 2903, 2915, 2919, 2923, 2931, 2934,
2936, 2937, 2938, 2949, 2984, 3009, 3017, 3023, 3037, 3046, 3082,
3128, 3131, 3164, 3181, 3189, 3195, 3205, 3231, 3232, 3250, 3256,
3258, 3259, 3263, 3275, 3278, 3282, 3297, 3300, 3312, 3333, 3350,
3353, 3357, 3363, 3394, 3396, 3406, 3407, 3412, 3445, 3456, 3466,
3483, 3487, 3497, 3523, 3557, 3561, 3573, 3625, 3626, 3627, 3628,
3652, 3685, 3694, 3734, 3736, 3738, 3746, 3748, 3755, 3760, 3761,
3777, 3786, 3787, 3797, 3814, 3829, 3830, 3831, 3840, 3844, 3854,
3878, 3893, 3895, 3932, 3933, 3958, 3977, 3981, 3987, 4016, 4018,
4024, 4027, 4051, 4077, 4078, 4090, 4093, 4121, 4139, 4155, 4194,
4257, 4259, 4270, 4289, 4292, 4299, 4300, 4323, 4329, 4337, 4340,
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4353, 4354, 4356, 4389, 4394, 4395, 4428, 4448, 4494, 4508, 4515,
4516, 4518, 4524, 4530, 4531, 4589, 4593, 4600, 4602, 4620, 4740,
4751, 4930, 5027, 5036, 5054, 5066, 5077, 5106, 5139, 5217, 5247,
5250, 5293, 5294, 5295, 5348, 5421, 5483, 5514, 5548, 5561
National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken,
Japan) 2985, 3736
National Nutritional Foods Association (NNFA). See Health
Foods Industry–Trade Associations–National Nutritional Foods
Association (NNFA)
National Oilseed Processors Assoc. (NOPA) (National Soybean
Oil Manufacturers Association from May 1930 to 1935; National
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989.
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya
Food Research Council [1936+], and Soybean Nutritional Research
Council [1937+]) 1046, 1051, 1058, 1092, 1146, 1147, 1160, 1167,
1188, 1364, 1444, 1449, 1450, 1472, 1517, 1579, 1597, 1620, 1621,
1626, 1632, 1693, 1740, 1741, 1743, 1744, 1745, 1791, 1827, 1896,
1941, 1992, 2144, 2220, 2223, 2232, 2266, 2324, 2366, 2422, 2429,
2430, 2463, 2488, 2504, 2523, 2554, 2555, 2569, 2625, 2644, 2649,
2685, 2773, 2786, 2794, 2797, 2812, 2815, 2823, 2868, 3069, 3091,
3101, 3231, 3387, 3388, 3512, 3758, 3817, 3854, 3875, 3882, 3918,
3931, 3987, 4004, 4162, 4168, 4258, 4303, 4640, 4722, 4821, 5010,
5476, 5569
National Soybean Crop Improvement Council. Organized March
1948 2878, 2904, 3069, 3512, 3758, 3875, 3918, 3931, 4004
National Soybean Research Laboratory (NSRL, University of
Illinois, Urbana, Illinois) 4545
National SoyDiesel Development Board or National Soy Fuels
Advisory Committee. See National Biodiesel Board
Natto–Etymology of This Term and Its Cognates / Relatives in
Various Languages 851, 852, 877
Natto, Hamana. See Hamanatto Fermented Black Soybeans–from
Japan
Natto Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3534
Natto Production–How to Make Natto on a Commercial Scale 86
Natto (Whole Soybeans Fermented with Bacillus natto) 86, 119,
136, 171, 209, 211, 283, 313, 352, 374, 421, 463, 511, 512, 522,
534, 568, 569, 578, 587, 630, 704, 721, 724, 743, 744, 759, 760,
810, 817, 826, 851, 852, 877, 917, 1022, 1061, 1134, 1184, 1405,
1572, 1670, 1868, 2056, 2225, 2298, 2447, 2489, 2559, 2676, 2679,
2935, 3232, 3534, 3763, 3783, 3846, 3854, 4039, 4298, 4315, 4428,
4519, 4540, 4569, 4770, 4918, 5005, 5164, 5245, 5306, 5360, 5389,
5488, 5539, 5558
Natural and Health Foods Retail Chains or Supermarkets: Bread &
Circus (Tony Harnett, MA), Frazier Farms (Bill Frazier, Southern
Calif.), Fresh Fields (Rockville, MD), GNC = General Nutrition
Corp. (Pittsburgh, PA), Mrs. Gooch’s (Los Angeles, CA), Nature

Foods Centres (Wilmington, MA; Ronald Rossetti), Trader Joe’s,
Whole Foods Market (Austin, TX), Wild Oats 4968
Natural Foods Distributors and Master Distributors (USA). See
Eden Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969
Natural Foods Movement and Industry in the United States (Started
in the Mid-1950s) 3911, 4214, 4215, 4315
Natural Products Association (NPA). See Health Foods Industry–
Trade Associations–National Products Association
Near East. See Asia, Middle East
Near Infrared Reﬂectance (NIR) or Transmittance (NIT) Analysis.
See Seed, Food or Feed Composition–High-Speed Measurement
Techniques, such as Near Infrared Reﬂectance (NIR) Anlysis and
Spectrophotometry
Nematodes–Disease Control (Nematodes). Early Called Eelworms
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot or
Root-Gall 600, 672, 817, 823, 3853, 3976, 4298, 4569, 4641, 5011,
5497
Nestlé (Nestle–The World’s Biggest Food Group) 378, 821, 4365
Netherlands. See Europe, Western–Netherlands
New Caledonia (French Territory of). See Oceania–Paciﬁc Ocean
Islands that are Part of France–Territory of New Caledonia and
Dependencies
New England Soy Dairy. See Tomsun Foods, Inc.
New Uses Movement (USA, starting 1986)–Industrial Uses of
Soybeans. Successor to the Farm Chemurgic Movement (1930s
to 1950s). And Value-Added Industrial Applications. See also:
Research & Development Centers–USDA-ARS National Center
for Agricultural Utilization Research (Peoria, Illinois) 4167, 4203,
4206, 4208, 4215, 4218, 4230, 4239, 4259, 4279, 4296, 4304, 4311,
4317, 4318, 4320, 4327, 4330, 4338, 4341, 4343, 4345, 4350, 4360,
4379, 4383, 4389, 4394, 4395, 4399, 4400, 4402, 4408, 4410, 4412,
4420, 4458, 4459, 4464, 4490, 4491, 4493, 4494, 4496, 4503, 4508,
4514, 4515, 4516, 4517, 4518, 4520, 4522, 4524, 4526, 4529, 4532,
4541, 4550, 4568, 4579, 4590, 4591, 4592, 4593, 4594, 4595, 4596,
4597, 4600, 4601, 4603, 4604, 4605, 4606, 4607, 4633, 4636, 4645,
4663, 4668, 4698, 4700, 4707, 4716, 4718, 4719, 4721, 4722, 4724,
4725, 4749, 4759, 4761, 4764, 4765, 4767, 4778, 4832, 4834, 4843,
4855, 4878, 4885, 4895, 4902, 4903, 4906, 4947, 4959, 4970, 4980,
5010, 5013, 5014, 5033, 5036, 5053, 5054, 5067, 5074, 5089, 5092,
5105, 5115, 5146, 5158, 5164, 5166, 5167, 5172, 5184, 5185, 5216,
5226, 5229, 5253, 5264, 5275, 5304, 5314, 5315, 5323, 5398, 5424,
5447, 5451, 5452, 5454, 5466, 5468, 5471, 5472, 5490, 5493, 5502,
5515, 5516, 5522, 5529, 5535, 5536, 5545, 5546, 5554, 5561
New York. See United States–States–New York
New York State Agric. Experiment Station (Geneva, NY). See
Cornell University (Ithaca, New York)
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New Zealand. See Oceania–New Zealand
Nichii Company. See Whole Dry Soybean Flakes

Northern Regional Research Center (NRRC) (Peoria, Illinois). See
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS)

Nigeria. See Africa–Nigeria

Northern Soy, Inc. (Rochester, New York) 3911

Nisshin Oil Mills, Ltd. (Tokyo, Japan) 294, 615, 621, 658, 749, 783,
787, 917, 995, 1038, 1592, 1595, 1787, 2052, 3722, 3763, 4046,
4085

Northrup King Co. A subsidiary of Sandoz (1995), then Novartis
(1996), then Syngenta (2001) 4641

Nitragin Inoculant and The Nitragin Company 340, 569
Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by
Rhizobium Bacteria 75, 86, 124, 151, 184, 229, 256, 283, 294, 312,
316, 340, 346, 351, 352, 374, 414, 434, 436, 438, 462, 469, 481,
498, 518, 529, 530, 569, 585, 600, 615, 631, 676, 692, 704, 711,
726, 759, 760, 805, 817, 823, 826, 852, 867, 887, 893, 935, 942,
974, 1012, 1022, 1030, 1049, 1063, 1077, 1139, 1186, 1336, 1405,
1441, 1468, 1485, 1568, 1570, 1571, 1572, 1609, 1634, 1669, 1740,
1772, 1807, 1828, 1886, 1948, 2010, 2056, 2141, 2149, 2173, 2175,
2300, 2408, 2483, 2487, 2493, 2554, 2557, 2570, 2657, 2661, 2700,
2762, 2786, 2856, 3089, 3289, 3412, 3478, 3576, 3630, 3658, 3713,
3759, 3780, 3794, 3832, 3837, 3853, 3856, 3858, 3880, 3951, 4018,
4641, 4929, 5497, 5567
Nitrogen Fixing Cultures / Inoculants (Commercial and
Noncommercial from government), of Rhizobium Bacteria for
Soybeans (Culture / Inoculant / Inoculum / Inocula) 569, 676, 2010,
3576
Noblee & Thoerl GmbH (Hamburg, Germany) 568, 569, 905, 1007,
1240, 5027
Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and
Nodulation by Rhizobium Bacteria
Nomenclature of Soybean Varieties–Standardization of and
Confusion Concerning Names 600, 817, 1436
Non-Dairy milks. See Rice Milk, Almond Milk, Coconut Milk,
Sesame Milk, etc
Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and
Creams Made from Nuts, Grains, Seeds, or Legumes
Non-dairy products (so-called) made from casein or caseinates. See
Casein or Caseinates–Problems in So-Called Non-Dairy Products
North America. See United States of America, and Canada. For
Mexico, see Latin America, Central America
North Carolina. See United States–States–North Carolina
North Iowa Cooperative Processing Association, (Manly, Iowa).
Opened Sept. 1944. Renamed North Iowa Soybean Cooperative in
1962. See also Glenn Pogeler 2463, 2758, 3069, 3758
Northeast India. See Asia, South–India, Northeast / North-East. The
Contiguous Seven Sister States and Sikkim

Noted personalities–vegetarians. See Vegetarian Celebrities–Noted
Personalities and Famous People
No-till farming. See Soybean Cultural Practices–No Till Farming
Nut Butters, Non-Soy. Including Butter Made from Nuts or Seeds,
Such as Brazil Nuts, Cashews, Coconuts, Filberts, Hazelnuts,
Hickory Nuts, Hemp Seeds, Macadamia Nuts, Pecans, Pignolias,
Pine Nuts, Pistachios, Pumpkin Seeds, Sunﬂower Seeds, Walnuts,
etc. See also: Almond Butter (from 1373), Peanut Butter (from
1896), Sesame Butter, Soynut Butter 810
Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made
from Nuts
Nutraceuticals. See Functional Foods or Nutraceuticals
Nutrition. See Carbohydrates (General). See also Starch, Dietary
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Chemical / Nutritional Composition or Analysis,
Diet and Breast Cancer Prevention, Flatulence or Intestinal Gas,
Functional Foods or Nutraceuticals, Human Nutrition–Clinical
Trials, Intestinal Flora / Bacteria, Lipid and Fatty Acid Composition
of Soy, Lipids–Effects on Blood Lipids, Microbiological Problems
(Food Spoilage, Sanitation, and Contamination), Minerals
(General), Protein Quality, and Supplementation, Toxins and
Toxicity in Foods and Feeds, Toxins and Toxicity in Foods
and Feeds–General, Toxins and Toxicity in Foods and Feeds–
Trichloroethylene Solvent and the Duren / Dueren Disease or
Poisoning of Cattle / Ruminants, Vitamins (General), Vitamins
B-12 (Cyanocobalamin, Cobalamins), Vitamins E (Tocopherols),
Vitamins K (Coagulant)
Nutrition–Acid-Base Balance in Diet and Health, or Individual
Foods, or Acid-Alkaline Ash in Diet, or Acid-Forming and BaseForming Elements in Foods 2554
Nutrition–Biologically active phytochemicals. See Antioxidants,
Phytic Acid, Phytates, and Phytin, Saponins, Trypsin / Protease
Inhibitors
Nutrition–Biologically Active Phytochemicals–Allergens, Allergy
/ Allergies, and Allergic Reactions Caused (or Remedied) by
Soybeans, Soyfoods, Peanuts, or Animal Milks 58, 1439, 2840,
3788, 3819, 3921, 3980, 4290, 4744
Nutrition–Biologically active substances. See Antinutritional
Factors (General), Hemagglutinins (Lectins or Soyin)
Nutrition–Carbohydrates. See Oligosaccharides, Starch

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 2007
Nutrition (General) 37, 39, 67, 86, 495, 530, 772, 1032, 1431, 1566,
1622, 1669, 1772, 2136, 2174, 2181, 2360, 2450, 2715, 2845, 2891,
3708, 3809, 3858, 3859, 3977, 4197, 4224, 4296, 4298, 4315, 4569,
5226, 5306
Nutrition, human, USDA bureau of. See United States Department
of Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics
Nutrition–Lipids. See Linolenic Acid and Linolenate, Sterols or
Steroid Hormones
Nutrition–Medical Aspects. See Cancer Preventing Substances in
Soy, Diabetes and Diabetic Diets, Medical / Medicinal-Therapeutic
Uses / Aspects (General), Menopause–Relief of Unpleasant
Menopausal Symptoms, Osteoporosis, Bone and Skeletal Health
Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese
Medicine, Traditional
Nutrition–Minerals. See Calcium Availability, Absorption, and
Content of Soy
Nutrition–Protein. See Amino Acids and Amino Acid Composition
and Content
Nutrition–Protein–Early and basic research. See Protein–Early and
Basic Research
Nutritional aspects of vegetarian diets. See Vegetarian and Vegan
Diets–Nutrition / Nutritional Aspects
Nuts made from roasted soybeans. See Soynuts

Oceania (General, Also Called Australasia, or Australia and Islands
of the Paciﬁc / Paciﬁc Islands) 48, 472, 739, 3971, 4969
Oceania–Guam 739
Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain country in Oceania 628
Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain country
in Oceania 628
Oceania–Kiribati (Gilbert Islands until 1979) 739
Oceania–New Zealand–Including Stewart Island, Chatham Islands,
Snares Islands, Bounty Islands, and Tokelau (formerly Union
Islands) 79, 191, 218, 312, 322, 338, 364, 427, 739, 1568, 1807,
1868, 3992, 4474
Oceania–Paciﬁc Ocean Islands that are Part of France–Territory
of New Caledonia (Nouvelle Calédonie) and Dependencies.
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon
Islands (Ile Huon) 739, 1568
Oceania–Papua New Guinea, Independent State of (British New
Guinea from 1888, then Territory of Papua and New Guinea until
Sept. 1975. The northeast was German New Guinea from 1884 to
1914, then Trust Territory of New Guinea) 739, 1868
Oceania–Solomon Islands (British Solomon Islands Protectorate
until July 1978) 739

Obituaries, Eulogies, Death Certiﬁcates, and Wills. See Also:
Biographies, Biographical Sketches and Autobiographies 1686,
1775, 2506, 2662, 2725, 2761, 3006, 3288, 3868, 3998, 4077, 4106,
4265, 4419, 4420

Oceania–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 2667, 3785, 3971, 4268

Oceania–Atlantic Ocean Islands that are Part of the United
Kingdom–Ascension (in south Atlantic), British Antarctic Territory
(Including South Shetland Islands and South Orkney Islands in
south Atlantic), Channel Islands (in English Channel), Falkland
Islands {or Islas Malvinas} and Dependencies (in south Atlantic),
Isle of Man (in Irish Sea), South Georgia Islands (in South
Atlantic), St. Helena (1,200 miles off the west coast of Africa) 739,
5274

Oceania–Tuvalu (The Ellice Islands part of the Gilbert and Ellice
Islands Colony before 1976) 739

Oceania–Australia, Commonwealth of (Including Tasmania, Cocos
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory,
Norfolk Island, Territory of Ashmore and Cartier Islands, and
Australian Antarctic Territory) 14, 33, 40, 47, 48, 169, 172, 203,
205, 312, 313, 355, 362, 431, 442, 447, 511, 628, 675, 724, 739,
805, 817, 831, 881, 1022, 1064, 1486, 1568, 1670, 1733, 1868,
1870, 1948, 2093, 2438, 2608, 2661, 2667, 2700, 2710, 2711, 2723,
3028, 3584, 3658, 3770, 3785, 3943, 3969, 3971, 3989, 4013, 4022,
4030, 4083, 4092, 4108, 4110, 4116, 4168, 4268, 4719, 5293, 5296,
5343, 5483
Oceania–Fiji 739, 1568, 5350

Oceania–Tonga, Kingdom of 739

Oceania–Vanuatu, Republic of (Named New Hebrides until 1980)
739
Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded
1916 as Hanseatische Muehlenwerke AG) 316, 320, 332, 519, 932,
933, 937, 939, 941, 944, 949, 950, 951, 986, 987, 1003, 1006, 1007,
1015, 1034, 1039, 1040, 1057, 1065, 1067, 1071, 1083, 1134, 1164,
1178, 1188, 1203, 1218, 1237, 1238, 1245, 1292, 1315, 1330, 1346,
1381, 1412, 1605, 1612, 1638, 1642, 1770, 1867, 2488, 2528, 2716,
2719, 2725, 2893, 3287, 3918, 4004, 4006, 4034, 4048, 4213, 4303,
4333, 4988, 4989, 5027, 5028, 5289, 5435, 5519
Off ﬂavors. See Flavor Taste Problems
Ohio. See United States–States–Ohio
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Ohio Valley Soybean Cooperative (Henderson, Kentucky). Started
June 1941 2384, 2758, 2914, 3069
Ohsawa, George and Lima–Their Life and Work with Macrobiotics
(Also Sakurazawa Nyoichi, or Georges Ohsawa) 4986
Oil or meal, soy, breeding or selection for. See Breeding or
Selection of Soybeans for Use as Soy Oil or Meal
Oil, soy. See Soy Oil
Oil, soy, constants. See Soy Oil Constants
Oil, soy–industrial uses. See Industrial Uses of Soy Oil
Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner,
L.P. Nemzek and Industrial Uses of Soybeans, Steroids, Steroid
Hormones, and Sterols
Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of
Soy Oil

Omega-3 fatty acids. See Linolenic Acid–Omega-3 Fatty Acid
Content of Soybeans and Soybean Products
Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives
Ontario. See Canadian Provinces and Territories–Ontario
Ontario Soybean Growers (Canada: Name Changes–Ontario
Soybean Growers Association, Nov. 1946 to 1949. Ontario SoyaBean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into
Grain Farmers of Ontario 2010 Jan 1 2924, 3111, 3765, 4287, 4357,
4451, 4540, 4626, 4641, 4710, 4743, 4821, 4848, 4993, 5067, 5075,
5099, 5157, 5424, 5429, 5439, 5447, 5451, 5454, 5456
Organic Farming and Gardening–General (Non-Soy). See also:
Organically Grown Soybeans in Commercial Food Products 3543
Organic Soybean Production (Commercial). See also: Soybean
Production: Organically Grown Soybeans or Soybean Products in
Commercial Food Products 3576, 4701

Oil, soy–industrial uses of, as a drying oil. See Binder for Sand
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes
or Artiﬁcial / Synthetic Rubber (Factice)

Organically Grown Soybeans or Organic Soybean Products in
Commercial Food Products 4701

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles,
Crayons, and Soybean Wax

Oriental Show-You Company. Purchased in 1963 by Beatrice / La
Choy 1566

Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants,
Carriers, and Surfactants for Pesticides, Herbicides, and Other
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or
Artiﬁcial Petroleum, Dust Suppressants and Dust Control,
Explosives Made from Glycerine, Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene, Lubricants,
Lubricating Agents, and Axle Grease for Carts, Release or Curing
Agents for Concrete or Asphalt, Industrial Solvents, Hydraulic
Fluids, and Other Minor or General Uses, Soaps or Detergents

Origin, Evolution, Domestication, and Dissemination of the
Soybean (General) 119, 772, 934, 1532, 2558, 2844

Organoleptic evaluation. See Taste Panel, Taste Test Results, or
Sensory / Organoleptic Evaluation

Origins, Evolution, Domestication, and Dissemination of Soybeans
(General) 52, 112, 374, 628, 1022, 2341, 2716, 2847, 3846, 3853,
4193
Osteoporosis, Bone and Skeletal Health 4638, 4787, 5054

Oil, sweet. See Sweet oil

Ostrander, Ward Adelbert (1888-1953, Purdue Univ., Indiana) 706,
819, 847, 889, 2253

Okara. See Fiber–Okara or Soy Pulp

Paciﬁc Islands. See Oceania

Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since
1972) 211, 460, 4043, 5508, 5509

Packaging Equipment 2235

Oligosaccharides (The Complex Sugars Rafﬁnose, Stachyose, and
Verbascose) 743, 744, 1454, 4918
Olive Oil 12, 17, 31, 37, 39, 74, 227, 365, 386, 424, 432, 469, 558,
635, 680, 706, 707, 716, 739, 774, 807, 808, 810, 918, 974, 1168,
1233, 1313, 1365, 1708, 1932, 2041, 2179, 2329, 2663, 2726, 2883,
2886, 2941, 3199, 3516, 3518, 3574, 3653, 4786, 5072, 5183, 5455,
5484
Olive / Olives (Olea europea). See also Olive Oil 343, 424, 1534,
3532

Packaging Innovations and Problems 2381, 2444, 3736, 5161
Paint Manufacturers’ Association of the U.S., Incl. Henry A.
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 279, 293,
301, 326, 346, 347, 348, 408, 414, 418, 422, 434, 435, 441, 454,
455, 456, 466, 489, 497, 499, 509, 525, 535, 541, 570, 578, 583,
606, 612, 636, 640, 646, 647, 650, 652, 656, 657, 682, 684, 685,
693, 702, 719, 747, 748, 767, 781, 782, 785, 791, 794, 798, 814,
818, 840, 855, 1048, 1113, 1392, 1450, 1452, 1556, 1557, 1610,
1632, 2033, 3025
Paints (Especially Water-Based Latex Paints)–Industrial Uses of
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Soy Proteins 319, 328, 378, 380, 382, 519, 609, 667, 743, 744, 761,
763, 786, 809, 821, 863, 909, 947, 960, 962, 1000, 1145, 1212,
1345, 1394, 1441, 1456, 1480, 1535, 1573, 1592, 1595, 1697, 1740,
1741, 1761, 1792, 1840, 1872, 1884, 1896, 1898, 1900, 1911, 1917,
1931, 1948, 1962, 1976, 1980, 2017, 2020, 2026, 2044, 2093, 2098,
2102, 2104, 2126, 2139, 2155, 2168, 2191, 2192, 2233, 2234, 2247,
2289, 2304, 2306, 2307, 2389, 2414, 2423, 2425, 2458, 2465, 2495,
2496, 2514, 2515, 2517, 2545, 2547, 2553, 2554, 2565, 2586, 2587,
2601, 2621, 2622, 2631, 2727, 2736, 2738, 2754, 2785, 2805, 2839,
2841, 2862, 2863, 2866, 2878, 2885, 2908, 2909, 2917, 2942, 2946,
2961, 2970, 2973, 2978, 3006, 3028, 3073, 3091, 3196, 3225, 3232,
3254, 3309, 3323, 3362, 3386, 3479, 3565, 3647, 3762, 3814, 3830,
4060, 4095, 4097, 4109, 4115, 4118, 4121, 4158, 4224, 4504, 4536,
4555, 4556, 4570, 4709, 4716, 4761, 4929, 5162, 5563
Paints, Varnishes, Enamels, Lacquers, and Other Protective /
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 37,
39, 101, 102, 161, 166, 173, 174, 183, 184, 190, 200, 203, 214, 216,
221, 225, 234, 238, 245, 270, 272, 274, 277, 279, 281, 282, 285,
291, 292, 293, 297, 299, 301, 304, 313, 326, 331, 333, 340, 341,
345, 346, 347, 348, 351, 352, 358, 359, 363, 364, 365, 366, 367,
369, 370, 374, 377, 379, 384, 385, 390, 391, 395, 396, 397, 398,
399, 406, 407, 408, 409, 410, 411, 418, 422, 428, 430, 431, 432,
435, 436, 440, 447, 451, 452, 454, 455, 456, 457, 462, 463, 466,
468, 469, 478, 486, 489, 490, 491, 494, 497, 499, 504, 505, 506,
508, 509, 511, 512, 513, 514, 515, 516, 520, 522, 524, 525, 526,
529, 531, 533, 534, 535, 537, 541, 543, 544, 547, 548, 549, 550,
555, 556, 558, 565, 570, 571, 572, 578, 580, 581, 583, 585, 587,
590, 591, 592, 593, 594, 595, 598, 599, 600, 604, 605, 606, 608,
611, 612, 613, 617, 626, 627, 630, 632, 633, 635, 636, 638, 640,
641, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 654, 656,
657, 662, 663, 664, 669, 672, 673, 675, 676, 678, 679, 680, 681,
682, 684, 685, 686, 690, 692, 693, 695, 702, 703, 706, 711, 713,
715, 716, 717, 718, 719, 723, 725, 727, 728, 731, 734, 738, 741,
742, 746, 747, 748, 754, 756, 766, 767, 773, 775, 777, 778, 779,
781, 782, 783, 785, 789, 791, 793, 794, 798, 805, 807, 810, 811,
814, 816, 817, 818, 819, 823, 831, 835, 840, 844, 845, 847, 855,
858, 860, 861, 865, 866, 867, 868, 869, 870, 871, 872, 877, 879,
880, 882, 884, 885, 886, 887, 891, 893, 895, 904, 906, 909, 912,
915, 919, 922, 929, 930, 931, 935, 936, 946, 953, 954, 961, 962,
969, 972, 974, 976, 981, 982, 992, 997, 1000, 1001, 1002, 1012,
1013, 1014, 1021, 1027, 1028, 1029, 1031, 1032, 1035, 1038, 1046,
1048, 1051, 1052, 1054, 1055, 1059, 1060, 1061, 1063, 1070, 1075,
1076, 1079, 1091, 1092, 1095, 1100, 1103, 1113, 1120, 1138, 1139,
1145, 1158, 1161, 1162, 1163, 1167, 1168, 1169, 1170, 1173, 1180,
1181, 1183, 1184, 1188, 1197, 1208, 1209, 1216, 1222, 1223, 1235,
1242, 1243, 1261, 1263, 1264, 1268, 1269, 1273, 1274, 1275, 1276,
1277, 1279, 1280, 1284, 1285, 1291, 1292, 1294, 1299, 1318, 1319,
1322, 1325, 1328, 1329, 1332, 1333, 1338, 1339, 1345, 1348, 1350,
1352, 1353, 1355, 1357, 1359, 1360, 1364, 1365, 1367, 1368, 1370,
1371, 1373, 1375, 1376, 1377, 1383, 1386, 1387, 1392, 1402, 1404,
1405, 1410, 1411, 1414, 1419, 1421, 1423, 1426, 1427, 1428, 1430,
1432, 1433, 1437, 1440, 1441, 1442, 1444, 1445, 1446, 1448, 1450,
1451, 1452, 1453, 1457, 1459, 1460, 1461, 1462, 1463, 1465, 1469,
1470, 1472, 1473, 1476, 1477, 1478, 1480, 1483, 1484, 1485, 1486,
1487, 1489, 1491, 1494, 1496, 1497, 1498, 1499, 1500, 1501, 1502,
1504, 1505, 1507, 1509, 1511, 1512, 1513, 1518, 1532, 1534, 1538,
1539, 1540, 1542, 1546, 1550, 1554, 1556, 1557, 1558, 1559, 1562,
1566, 1568, 1569, 1570, 1574, 1575, 1578, 1580, 1582, 1584, 1586,
1592, 1593, 1595, 1601, 1605, 1610, 1611, 1614, 1617, 1621, 1623,

1632, 1633, 1635, 1639, 1640, 1641, 1654, 1657, 1659, 1669, 1672,
1676, 1677, 1685, 1687, 1688, 1693, 1697, 1701, 1706, 1709, 1711,
1714, 1715, 1719, 1724, 1729, 1730, 1733, 1736, 1746, 1750, 1751,
1753, 1759, 1760, 1762, 1770, 1777, 1778, 1783, 1784, 1787, 1790,
1791, 1792, 1793, 1796, 1797, 1801, 1807, 1812, 1821, 1823, 1824,
1825, 1837, 1842, 1844, 1846, 1852, 1866, 1867, 1869, 1871, 1873,
1878, 1881, 1902, 1903, 1909, 1913, 1914, 1915, 1924, 1941, 1943,
1944, 1947, 1950, 1951, 1952, 1955, 1956, 1957, 1966, 1967, 1968,
1969, 1970, 1971, 1972, 1973, 1989, 1990, 1991, 1992, 2001, 2003,
2010, 2018, 2019, 2020, 2023, 2025, 2030, 2031, 2033, 2040, 2041,
2042, 2054, 2065, 2066, 2072, 2077, 2078, 2082, 2083, 2088, 2091,
2095, 2097, 2125, 2130, 2142, 2151, 2153, 2168, 2172, 2180, 2185,
2188, 2194, 2211, 2213, 2219, 2220, 2221, 2223, 2253, 2262, 2271,
2281, 2284, 2290, 2300, 2305, 2315, 2328, 2333, 2334, 2337, 2344,
2347, 2348, 2350, 2355, 2359, 2362, 2365, 2366, 2369, 2375, 2376,
2377, 2380, 2383, 2396, 2403, 2417, 2419, 2420, 2423, 2425, 2427,
2428, 2430, 2431, 2433, 2434, 2435, 2436, 2439, 2444, 2451, 2455,
2456, 2466, 2469, 2475, 2479, 2484, 2497, 2498, 2500, 2506, 2508,
2513, 2521, 2525, 2534, 2537, 2539, 2543, 2547, 2554, 2559, 2569,
2575, 2576, 2583, 2584, 2599, 2604, 2609, 2611, 2614, 2617, 2626,
2627, 2632, 2641, 2644, 2645, 2654, 2657, 2658, 2659, 2662, 2663,
2665, 2667, 2669, 2670, 2677, 2678, 2681, 2682, 2683, 2686, 2695,
2696, 2701, 2703, 2708, 2712, 2721, 2724, 2726, 2735, 2740, 2744,
2748, 2749, 2751, 2755, 2757, 2760, 2762, 2773, 2774, 2777, 2779,
2782, 2785, 2788, 2789, 2809, 2812, 2814, 2815, 2817, 2820, 2826,
2827, 2828, 2833, 2838, 2850, 2851, 2852, 2853, 2856, 2863, 2871,
2873, 2877, 2878, 2879, 2884, 2886, 2888, 2892, 2898, 2900, 2901,
2905, 2914, 2918, 2920, 2922, 2924, 2931, 2933, 2934, 2935, 2944,
2947, 2948, 2960, 2961, 2963, 2964, 2974, 2979, 2982, 2992, 2993,
3008, 3022, 3023, 3025, 3031, 3032, 3043, 3046, 3048, 3053, 3054,
3061, 3065, 3066, 3071, 3072, 3075, 3086, 3089, 3090, 3094, 3095,
3096, 3111, 3113, 3119, 3121, 3123, 3137, 3141, 3144, 3149, 3152,
3155, 3157, 3158, 3166, 3183, 3187, 3194, 3197, 3200, 3219, 3226,
3229, 3230, 3233, 3234, 3237, 3243, 3244, 3245, 3250, 3261, 3264,
3269, 3271, 3272, 3275, 3276, 3285, 3295, 3297, 3299, 3302, 3303,
3307, 3310, 3317, 3320, 3323, 3324, 3327, 3333, 3335, 3338, 3340,
3342, 3347, 3352, 3353, 3354, 3356, 3359, 3365, 3375, 3376, 3377,
3378, 3379, 3380, 3398, 3401, 3402, 3403, 3408, 3412, 3414, 3416,
3422, 3424, 3428, 3430, 3431, 3433, 3434, 3436, 3437, 3438, 3445,
3447, 3449, 3450, 3451, 3454, 3459, 3462, 3466, 3475, 3476, 3478,
3482, 3484, 3486, 3495, 3508, 3511, 3515, 3516, 3523, 3526, 3534,
3540, 3541, 3546, 3553, 3554, 3555, 3559, 3561, 3574, 3577, 3583,
3592, 3594, 3595, 3602, 3603, 3614, 3615, 3617, 3620, 3624, 3633,
3637, 3638, 3646, 3650, 3651, 3654, 3655, 3658, 3663, 3668, 3672,
3673, 3675, 3677, 3688, 3692, 3695, 3700, 3701, 3719, 3721, 3728,
3729, 3738, 3747, 3754, 3755, 3759, 3763, 3764, 3770, 3771, 3774,
3777, 3780, 3781, 3785, 3800, 3805, 3806, 3809, 3824, 3828, 3829,
3831, 3839, 3846, 3850, 3856, 3858, 3880, 3892, 3893, 3895, 3904,
3907, 3924, 3926, 3931, 3957, 3966, 3979, 3981, 3984, 3987, 4016,
4020, 4022, 4044, 4058, 4059, 4078, 4084, 4085, 4087, 4088, 4095,
4097, 4111, 4127, 4134, 4135, 4139, 4143, 4147, 4168, 4210, 4218,
4224, 4233, 4234, 4241, 4242, 4247, 4252, 4264, 4283, 4289, 4299,
4300, 4305, 4309, 4319, 4326, 4357, 4390, 4459, 4507, 4516, 4524,
4559, 4571, 4582, 4600, 4655, 4659, 4668, 4716, 4761, 4770, 4783,
4784, 4786, 4793, 4811, 4878, 4928, 4930, 4948, 4951, 4969, 4979,
4986, 5041, 5062, 5072, 5092, 5110, 5141, 5170, 5176, 5306, 5396,
5420, 5447, 5448, 5506, 5515, 5561, 5562, 5569
Pakistan. See Asia, South–Pakistan
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Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy
Proteins 319, 325, 328, 382, 495, 519, 821, 863, 909, 924, 960, 962,
970, 1000, 1034, 1097, 1199, 1210, 1217, 1246, 1267, 1269, 1292,
1342, 1356, 1382, 1456, 1464, 1465, 1466, 1470, 1471, 1480, 1492,
1494, 1500, 1502, 1514, 1523, 1524, 1531, 1544, 1579, 1585, 1592,
1595, 1606, 1631, 1648, 1671, 1674, 1696, 1700, 1705, 1718, 1723,
1734, 1740, 1741, 1743, 1770, 1775, 1776, 1794, 1818, 1819, 1824,
1840, 1845, 1871, 1885, 1889, 1893, 1896, 1898, 1900, 1901, 1904,
1910, 1913, 1916, 1924, 1925, 1938, 1948, 1962, 1979, 2011, 2017,
2019, 2026, 2030, 2033, 2044, 2045, 2046, 2047, 2076, 2079, 2102,
2104, 2126, 2155, 2163, 2211, 2247, 2248, 2255, 2304, 2306, 2332,
2364, 2375, 2423, 2425, 2465, 2472, 2485, 2495, 2496, 2505, 2538,
2554, 2587, 2598, 2601, 2620, 2641, 2654, 2669, 2675, 2722, 2728,
2736, 2738, 2768, 2775, 2782, 2785, 2839, 2862, 2863, 2866, 2874,
2878, 2881, 2885, 2909, 2917, 2929, 2938, 2954, 2973, 3017, 3023,
3036, 3042, 3091, 3118, 3152, 3189, 3232, 3254, 3277, 3281, 3295,
3330, 3354, 3385, 3397, 3412, 3415, 3458, 3472, 3480, 3542, 3544,
3557, 3585, 3593, 3634, 3685, 3690, 3711, 3718, 3746, 3754, 3755,
3760, 3783, 3784, 3798, 3803, 3810, 3811, 3814, 3823, 3830, 3840,
3842, 3844, 3846, 3867, 3868, 3895, 3913, 4023, 4033, 4043, 4072,
4100, 4112, 4114, 4115, 4116, 4118, 4119, 4125, 4130, 4131, 4158,
4169, 4174, 4217, 4224, 4252, 4271, 4295, 4299, 4308, 4313, 4331,
4428, 4459, 4474, 4552, 4555, 4570, 4574, 4575, 4634, 4709, 4716,
4751, 4761, 4812, 5420, 5432, 5563
Papua New Guinea. See Oceania–Papua New Guinea
Parsons, Adrian Alkanh (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 438
Pasture from green soybean plants. See Feeds / Forage from
Soybean Plants–Pasture, Grazing or Foraging
Pasture from soybeans. See Forage from Soybean Plants–Hogging
Down
Patent Ofﬁce and Commissioner of Patents, Agriculture. See United
States Department of Agriculture (USDA)–Patent Ofﬁce and
Commissioner of Patents (Forerunners of USDA)
Patents 164, 275, 291, 300, 305, 310, 311, 331, 335, 364, 373, 375,
402, 403, 405, 410, 412, 419, 429, 445, 464, 465, 474, 503, 539,
543, 551, 552, 553, 554, 555, 556, 557, 560, 561, 575, 582, 596,
602, 609, 617, 619, 644, 648, 653, 667, 668, 673, 674, 708, 710,
712, 728, 733, 738, 751, 770, 771, 790, 796, 797, 799, 800, 812,
829, 831, 832, 836, 837, 838, 841, 842, 843, 848, 863, 907, 921,
924, 932, 933, 937, 939, 940, 941, 944, 949, 950, 951, 959, 960,
964, 966, 968, 977, 978, 986, 987, 994, 998, 999, 1003, 1004, 1009,
1015, 1033, 1034, 1037, 1039, 1040, 1044, 1057, 1065, 1067, 1071,
1072, 1078, 1084, 1086, 1087, 1089, 1090, 1093, 1094, 1096, 1098,
1099, 1101, 1118, 1121, 1122, 1123, 1124, 1125, 1126, 1127, 1128,
1130, 1131, 1132, 1133, 1135, 1136, 1143, 1144, 1149, 1153, 1154,
1155, 1156, 1157, 1164, 1165, 1187, 1190, 1191, 1192, 1194, 1195,
1203, 1204, 1206, 1210, 1211, 1217, 1218, 1237, 1238, 1241, 1245,
1246, 1253, 1254, 1255, 1256, 1257, 1258, 1262, 1263, 1267, 1282,
1287, 1288, 1289, 1296, 1315, 1320, 1326, 1341, 1342, 1347, 1349,
1351, 1356, 1369, 1379, 1381, 1382, 1420, 1447, 1464, 1466, 1492,
1514, 1523, 1524, 1531, 1536, 1575, 1576, 1585, 1596, 1606, 1607,
1608, 1627, 1628, 1629, 1630, 1631, 1644, 1645, 1646, 1648, 1652,
1653, 1674, 1680, 1682, 1684, 1688, 1689, 1694, 1695, 1696, 1698,

1699, 1700, 1705, 1713, 1714, 1720, 1721, 1722, 1734, 1776, 1788,
1789, 1798, 1800, 1803, 1806, 1811, 1814, 1818, 1819, 1832, 1835,
1836, 1838, 1839, 1845, 1874, 1879, 1885, 1888, 1889, 1893, 1904,
1906, 1907, 1911, 1916, 1919, 1925, 1930, 1935, 1936, 1938, 1974,
1980, 1983, 2046, 2047, 2059, 2074, 2075, 2076, 2079, 2089, 2090,
2230, 2241, 2243, 2260, 2267, 2275, 2311, 2316, 2318, 2371, 2453,
2471, 2511, 2512, 2517, 2518, 2519, 2531, 2560, 2590, 2620, 2697,
2704, 2705, 2752, 2814, 2829, 2834, 2853, 2870, 2877, 2896, 2899,
2920, 2943, 2945, 2955, 2959, 2962, 2964, 2983, 2986, 2987, 2989,
2992, 2993, 2995, 3000, 3002, 3003, 3004, 3007, 3008, 3010, 3026,
3030, 3032, 3033, 3034, 3035, 3038, 3044, 3045, 3050, 3052, 3053,
3054, 3056, 3057, 3058, 3059, 3063, 3064, 3065, 3066, 3067, 3070,
3071, 3072, 3075, 3076, 3077, 3082, 3083, 3084, 3086, 3087, 3088,
3093, 3094, 3096, 3097, 3098, 3099, 3100, 3102, 3103, 3104, 3105,
3106, 3108, 3109, 3110, 3112, 3113, 3114, 3115, 3116, 3117, 3118,
3120, 3122, 3123, 3124, 3126, 3127, 3133, 3137, 3138, 3139, 3140,
3144, 3150, 3151, 3155, 3156, 3157, 3160, 3161, 3166, 3167, 3168,
3169, 3170, 3172, 3173, 3177, 3178, 3183, 3184, 3185, 3186, 3187,
3190, 3191, 3192, 3194, 3200, 3201, 3203, 3206, 3211, 3212, 3213,
3214, 3217, 3221, 3222, 3223, 3226, 3227, 3233, 3234, 3236, 3237,
3242, 3243, 3244, 3245, 3248, 3252, 3254, 3255, 3256, 3260, 3264,
3265, 3266, 3270, 3271, 3272, 3274, 3276, 3277, 3279, 3280, 3281,
3290, 3291, 3293, 3298, 3299, 3303, 3304, 3305, 3306, 3307, 3308,
3309, 3315, 3316, 3317, 3318, 3319, 3320, 3321, 3322, 3323, 3324,
3327, 3328, 3329, 3330, 3331, 3333, 3334, 3335, 3336, 3337, 3338,
3339, 3340, 3342, 3343, 3344, 3345, 3346, 3352, 3353, 3356, 3360,
3369, 3370, 3372, 3377, 3378, 3379, 3380, 3381, 3392, 3393, 3398,
3399, 3400, 3401, 3402, 3403, 3409, 3410, 3411, 3413, 3414, 3415,
3416, 3417, 3420, 3421, 3422, 3423, 3424, 3425, 3428, 3429, 3432,
3433, 3434, 3435, 3436, 3439, 3440, 3441, 3442, 3443, 3445, 3452,
3453, 3459, 3460, 3461, 3463, 3467, 3468, 3469, 3470, 3483, 3484,
3485, 3486, 3488, 3489, 3490, 3491, 3492, 3494, 3495, 3496, 3501,
3502, 3508, 3509, 3510, 3511, 3513, 3514, 3515, 3519, 3520, 3521,
3524, 3526, 3527, 3529, 3531, 3532, 3535, 3537, 3538, 3539, 3540,
3547, 3548, 3549, 3550, 3551, 3554, 3555, 3559, 3560, 3562, 3563,
3564, 3569, 3570, 3571, 3572, 3577, 3578, 3579, 3580, 3581, 3582,
3585, 3586, 3587, 3589, 3590, 3591, 3592, 3597, 3598, 3599, 3600,
3601, 3602, 3603, 3604, 3605, 3606, 3611, 3612, 3613, 3614, 3616,
3617, 3618, 3619, 3620, 3621, 3622, 3623, 3636, 3637, 3638, 3644,
3645, 3646, 3648, 3649, 3651, 3652, 3654, 3655, 3656, 3657, 3659,
3660, 3661, 3664, 3665, 3666, 3667, 3671, 3672, 3673, 3674, 3675,
3678, 3679, 3681, 3682, 3686, 3687, 3690, 3691, 3692, 3693, 3694,
3695, 3696, 3697, 3698, 3712, 3714, 3716, 3717, 3718, 3719, 3720,
3725, 3726, 3727, 3729, 3731, 3732, 3733, 3735, 3737, 3757, 3760,
3862, 3863, 3869, 3883, 3902, 3915, 3951, 3955, 4046, 4169, 4171,
4448, 5070
Patents–References to a Patent in Non-Patent Documents 150, 290,
357, 519, 532, 568, 677, 777, 917, 1001, 1292, 1313, 1314, 1348,
1404, 1412, 1413, 1476, 1504, 1533, 1595, 1605, 1690, 1697, 1718,
1727, 1735, 1742, 1891, 1910, 1942, 2045, 2266, 2268, 2495, 2616,
2668, 2724, 2759, 2791, 2808, 2846, 2874, 2883, 2886, 2893, 2900,
2908, 2909, 2910, 2972, 3013, 3014, 3018, 3061, 3079, 3314, 3362,
3390, 3391, 3471, 3626, 3627, 3628, 3703, 3748, 3770, 3801, 3825,
3860, 3867, 3879, 3881, 3898, 3904, 3925, 3929, 3962, 3965, 3966,
3999, 4000, 4006, 4016, 4017, 4034, 4042, 4048, 4063, 4070, 4081,
4116, 4125, 4126, 4127, 4131, 4134, 4146, 4154, 4184, 4185, 4186,
4206, 4213, 4218, 4226, 4231, 4257, 4278, 4333, 4365, 4376, 4481,
4504, 4531, 4538, 4552, 4553, 4555, 4559, 4560, 4570, 4571, 4606,
4629, 4650, 4716, 4775, 4964, 4979, 4987, 4998, 5050, 5435, 5479,
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5564, 5565, 5566
Patties, meatless. See Meat Alternatives–Meatless Burgers and
Patties
Peanut Brittle–A Brittle Toffee Containing Roasted Peanuts 819
Peanut Butter 810, 2526, 3789, 3921, 4017
Peanut Flour (Usually Defatted) 607, 659, 1627, 1819

Pellets Made from Soybean Meal or Cake. Also Called Soybean
Pellets 1732, 2851, 2982, 3176, 3310, 3905, 3906, 4834
Peoria Plan of 1928-29 for Growing, Selling, and Processing
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros.
Co., and Grange League Federation (GLF) Exchange, New York
961, 962, 982, 1012, 1013, 1028, 1167, 1451, 1506, 2419, 3388,
4018, 4019
Periodicals–American Soybean Association. See American Soybean
Association (ASA)–Periodicals

Peanut Meal or Cake (Defatted) 9, 69, 99, 172, 350, 578, 599, 607,
659, 961, 977, 993, 1153, 1165, 1210, 1241, 1267, 1369, 1713,
1819, 2145, 3730, 3821, 4021

Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals

Peanut Milk 568, 2341, 3789, 3821, 4016

Peroxidase. See Enzymes in the Soybean–Peroxidase

Peanut Oil 9, 16, 17, 25, 26, 58, 64, 84, 92, 102, 103, 111, 118, 138,
144, 146, 151, 182, 183, 217, 222, 223, 224, 278, 295, 345, 350,
386, 406, 420, 424, 430, 448, 465, 468, 482, 484, 558, 562, 565,
581, 610, 627, 634, 635, 658, 680, 716, 719, 720, 739, 753, 754,
806, 807, 808, 810, 830, 833, 834, 835, 858, 900, 918, 974, 1077,
1168, 1169, 1170, 1181, 1304, 1329, 1355, 1398, 1472, 1666, 1708,
1768, 1824, 1829, 1972, 2041, 2179, 2198, 2329, 2476, 2521, 2713,
2737, 2883, 2886, 2893, 3013, 3014, 3052, 3199, 3200, 3201, 3574,
3801, 3809, 3821, 3929, 3964, 3969, 4001, 4090, 4094, 4105, 4108,
4110, 4166, 4507, 4508, 4515, 4563, 5071, 5072, 5406

Pesticide carriers and adjuvants. See Adjuvants, Carriers, and
Surfactants for Pesticides, Herbicides, and Other Agricultural
Chemicals

Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground
Pea, or Pindar Pea / Pindars 16, 17, 22, 25, 26, 27, 29, 33, 52, 58,
59, 60, 64, 74, 92, 94, 95, 99, 101, 102, 103, 105, 111, 118, 129,
136, 146, 147, 148, 152, 172, 182, 278, 281, 282, 295, 350, 352,
421, 424, 436, 440, 448, 453, 481, 482, 484, 485, 510, 511, 518,
521, 522, 547, 549, 565, 577, 578, 607, 608, 610, 624, 627, 634,
635, 637, 643, 658, 659, 678, 680, 698, 699, 707, 720, 739, 753,
754, 757, 805, 806, 807, 808, 810, 826, 834, 835, 851, 852, 858,
892, 918, 920, 961, 971, 974, 977, 978, 981, 993, 999, 1025, 1077,
1123, 1124, 1140, 1153, 1168, 1169, 1170, 1171, 1181, 1187, 1304,
1329, 1343, 1355, 1391, 1410, 1427, 1455, 1467, 1472, 1491, 1569,
1600, 1607, 1661, 1666, 1667, 1682, 1768, 1820, 1832, 1863, 1866,
1869, 1870, 1878, 1907, 1936, 2018, 2047, 2140, 2145, 2155, 2198,
2254, 2300, 2314, 2315, 2341, 2398, 2436, 2490, 2526, 2531, 2532,
2536, 2546, 2553, 2584, 2587, 2623, 2636, 2663, 2720, 2737, 2760,
2762, 2769, 2846, 2874, 2882, 2883, 2886, 2892, 2893, 2955, 2972,
2975, 3013, 3014, 3017, 3052, 3121, 3153, 3169, 3199, 3200, 3201,
3235, 3412, 3503, 3534, 3706, 3736, 3759, 3789, 3801, 3809, 3820,
3821, 3833, 3879, 3921, 3929, 3943, 4000, 4016, 4017, 4057, 4075,
4078, 4082, 4101, 4103, 4116, 4163, 4166, 4168, 4181, 4243, 4288,
4344, 4455, 4507, 4508, 4515, 4620, 4772, 4786, 4918, 5041, 5322,
5343, 5446

Peter Henderson & Co. (New York City). Founded 1847 352

Peanuts–Historical Documents Published before 1900 9, 16, 17, 22,
25, 26, 27, 29, 33, 52, 58, 59, 60, 64, 74, 84, 92, 94
Pectins–Carbohydrates–Water-Soluble Dietary Fiber 5308
Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Pesticides–their Use and Safety (General) 3589, 3770, 4049, 4050,
4056, 4139, 4140, 4143, 4153, 4154, 4158, 4159, 4237, 4241, 4252,
4273, 4332
Pet food. See Dogs, Cats, and Other Pets / Companion Animals Fed
Soy

Pﬁzer, Inc. Including DeKalb-Pﬁzer Genetics (DeKalb, Illinois)
from 1982 to 1990 3172, 4264
Phaseolus limensis or P. lunatus. See Lima Bean
Philippines. See Asia, Southeast–Philippines
Photographs Published after 1923. See also Illustrations 867, 870,
876, 877, 881, 887, 890, 891, 893, 909, 943, 946, 963, 982, 983,
985, 991, 996, 1005, 1007, 1010, 1012, 1013, 1022, 1030, 1031,
1035, 1045, 1047, 1049, 1050, 1053, 1056, 1059, 1061, 1062, 1081,
1083, 1091, 1092, 1102, 1113, 1119, 1139, 1158, 1167, 1170, 1186,
1188, 1197, 1202, 1214, 1216, 1222, 1223, 1229, 1265, 1284, 1285,
1286, 1309, 1324, 1336, 1352, 1353, 1358, 1360, 1362, 1387, 1405,
1412, 1414, 1419, 1423, 1427, 1428, 1430, 1442, 1450, 1478, 1484,
1504, 1507, 1512, 1522, 1529, 1537, 1539, 1571, 1572, 1579, 1581,
1591, 1600, 1604, 1622, 1673, 1701, 1708, 1711, 1723, 1728, 1737,
1746, 1784, 1792, 1793, 1799, 1808, 1817, 1821, 1824, 1843, 1873,
1882, 1892, 1895, 1923, 1941, 1947, 1948, 1962, 1975, 1977, 1978,
1981, 1985, 1992, 1999, 2034, 2038, 2048, 2050, 2051, 2053, 2054,
2055, 2073, 2080, 2082, 2086, 2101, 2110, 2111, 2129, 2139, 2140,
2142, 2143, 2145, 2171, 2194, 2201, 2204, 2216, 2231, 2232, 2233,
2234, 2238, 2240, 2242, 2244, 2245, 2246, 2247, 2249, 2250, 2251,
2255, 2261, 2270, 2274, 2277, 2282, 2283, 2305, 2310, 2319, 2320,
2322, 2333, 2341, 2344, 2349, 2351, 2363, 2365, 2366, 2368, 2370,
2376, 2377, 2378, 2381, 2391, 2392, 2393, 2396, 2405, 2409, 2414,
2415, 2436, 2438, 2440, 2446, 2449, 2451, 2455, 2460, 2461, 2462,
2465, 2468, 2479, 2485, 2488, 2500, 2504, 2505, 2506, 2510, 2537,
2542, 2544, 2553, 2556, 2558, 2564, 2569, 2572, 2587, 2594, 2599,
2600, 2604, 2606, 2616, 2623, 2625, 2634, 2636, 2651, 2660, 2661,
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2662, 2663, 2666, 2677, 2678, 2680, 2681, 2683, 2687, 2688, 2701,
2715, 2717, 2721, 2724, 2726, 2727, 2736, 2737, 2738, 2739, 2740,
2744, 2756, 2757, 2761, 2768, 2769, 2773, 2780, 2782, 2785, 2789,
2792, 2793, 2794, 2797, 2800, 2801, 2807, 2809, 2815, 2816, 2817,
2826, 2827, 2831, 2832, 2833, 2841, 2844, 2846, 2854, 2856, 2859,
2861, 2862, 2863, 2868, 2874, 2875, 2879, 2887, 2895, 2912, 2914,
2919, 2921, 2922, 2925, 2947, 2948, 2950, 2954, 2973, 2980, 3006,
3020, 3025, 3027, 3068, 3079, 3080, 3092, 3101, 3107, 3119, 3129,
3132, 3135, 3142, 3152, 3176, 3189, 3197, 3225, 3232, 3259, 3261,
3267, 3278, 3288, 3310, 3332, 3347, 3351, 3363, 3373, 3385, 3387,
3388, 3397, 3448, 3456, 3479, 3512, 3523, 3528, 3533, 3543, 3552,
3553, 3557, 3574, 3575, 3576, 3625, 3639, 3640, 3641, 3663, 3670,
3685, 3704, 3713, 3722, 3746, 3773, 3782, 3783, 3786, 3795, 3797,
3799, 3811, 3813, 3816, 3822, 3825, 3827, 3829, 3830, 3831, 3832,
3835, 3839, 3841, 3854, 3867, 3868, 3874, 3880, 3886, 3887, 3888,
3891, 3892, 3895, 3914, 3917, 3920, 3921, 3923, 3927, 3929, 3945,
3953, 3959, 3964, 3967, 3968, 3976, 3979, 3987, 3990, 4001, 4016,
4017, 4018, 4019, 4025, 4044, 4047, 4060, 4063, 4077, 4102, 4108,
4109, 4110, 4146, 4157, 4167, 4168, 4176, 4181, 4197, 4244, 4250,
4255, 4265, 4275, 4287, 4301, 4319, 4320, 4328, 4331, 4335, 4336,
4342, 4357, 4366, 4376, 4378, 4380, 4396, 4429, 4436, 4441, 4442,
4443, 4452, 4479, 4481, 4503, 4508, 4517, 4522, 4527, 4528, 4540,
4559, 4572, 4582, 4613, 4619, 4620, 4629, 4645, 4646, 4648, 4651,
4678, 4679, 4707, 4711, 4719, 4721, 4743, 4750, 4761, 4765, 4767,
4770, 4778, 4794, 4804, 4819, 4831, 4834, 4837, 4853, 4863, 4869,
4871, 4885, 4889, 4910, 4927, 4928, 4934, 4940, 4943, 4946, 4949,
4957, 4962, 4970, 4979, 4980, 4995, 4999, 5004, 5012, 5013, 5034,
5038, 5039, 5048, 5056, 5065, 5066, 5067, 5076, 5081, 5096, 5098,
5103, 5117, 5129, 5131, 5132, 5136, 5137, 5141, 5152, 5153, 5154,
5156, 5159, 5162, 5165, 5166, 5173, 5175, 5187, 5191, 5211, 5216,
5228, 5230, 5231, 5234, 5237, 5241, 5242, 5243, 5253, 5256, 5267,
5269, 5271, 5275, 5278, 5282, 5284, 5322, 5323, 5330, 5333, 5334,
5340, 5342, 5346, 5360, 5365, 5366, 5367, 5371, 5381, 5383, 5390,
5393, 5397, 5403, 5404, 5405, 5412, 5413, 5418, 5420, 5422, 5423,
5427, 5429, 5436, 5439, 5442, 5447, 5457, 5458, 5462, 5469, 5471,
5472, 5488, 5489, 5490, 5491, 5497, 5501, 5502, 5503, 5509, 5515,
5518, 5524, 5528, 5529, 5530, 5533, 5534, 5538, 5551
Photographs Published before 1924. See also Illustrations 62, 88,
101, 103, 171, 226, 228, 230, 231, 246, 249, 278, 281, 282, 283,
294, 326, 346, 350, 352, 374, 393, 414, 428, 436, 438, 440, 453,
469, 494, 496, 511, 530, 542, 548, 549, 558, 568, 569, 574, 580,
586, 600, 608, 613, 615, 630, 655, 676, 692, 741, 749, 755, 763,
779, 782, 783, 809, 816, 819, 823, 847, 851, 852
Photoperiod insensitive soybean varieties. See Soybean–
Physiology–Day-Neutral / Photoperiod Insensitive Soybean
Varieties
Photoperiodism. See Soybean–Physiology–Photoperiodism /
Photoperiod and Photoperiodic Effects, Soybean–Physiology and
Biochemistry
Physical Fitness, Physical Culture, Exercise, Endurance, Athletics,
and Bodybuilding 5084, 5318
Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate, and
Phytin 167, 2840, 2893, 3844
Phytochemicals in soybeans and soyfoods. See Cancer Preventing

Substances in Soybeans and Soyfoods
Phytoestrogens (Estrogens in Plants, Especially in Soybeans and
Soyfoods), Including Isoﬂavones (Including Genistein, Daidzein,
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and
Coumestans 2488, 3390, 3942, 3955, 4123, 4140, 4376, 4517,
4638, 4710, 4833, 5069, 5071, 5084, 5250, 5319
P.I. numbers of soybeans. See Introduction of Soybeans (as to
a Nation, State, or Region, with P.I. Numbers for the USA) and
Selection, Lists and Descriptions (Ofﬁcial and / or Extensive)
of Early U.S. Soybean Varieties with Their P.I. Numbers and
Synonyms
Piatt County Soybean Cooperative Co. See Monticello Co-operative
Soybean Products Co.
Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to
Make Pork 6, 7, 10, 11, 51, 54, 67, 101, 173, 239, 251, 256, 281,
282, 296, 436, 438, 475, 494, 496, 498, 549, 566, 631, 759, 760,
795, 816, 817, 819, 825, 835, 847, 886, 893, 1030, 1049, 1158,
1235, 1884, 2467, 2879, 2941
Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota)
3362, 4070, 4115
Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 4641, 4724,
4873, 5197
Piper, Charles Vancouver (1867-1926, USDA) 393, 451, 452, 511,
512, 513, 545, 723, 727, 817, 820, 821, 822, 823, 824, 825, 826,
827, 828, 935, 1336, 1571, 1792, 2220, 2223, 2583, 3816, 4193,
4213
Pitman Health Food Company (Birmingham, England). Including
Pitman Stores. Factory renamed Vitaland in about 1930 5269
Plamil Foods Ltd. (Folkestone, Kent, England) and The Plantmilk
Society. Named Plantmilk Ltd. until 1972 5269
Plant Industry, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Plant Industry
Plant Protection from Diseases, Pests and Other Types of Injury
(General) 704, 759, 760, 2408, 3089, 3775, 3776, 3794
Plantmilk Ltd. See Plamil Foods Ltd.
Plastics (Including Molded Plastic Parts, Plastic Film, Disposable
Eating Utensils and Tableware–From Spoons to Plates, and
Packaging Materials)–Industrial Uses of Soy Proteins 275, 319,
325, 328, 378, 405, 419, 457, 464, 551, 552, 553, 554, 601, 665,
687, 689, 691, 696, 697, 700, 705, 708, 709, 743, 744, 761, 777,
843, 845, 846, 857, 867, 909, 913, 947, 959, 1000, 1037, 1097,
1197, 1200, 1213, 1214, 1216, 1223, 1229, 1232, 1243, 1244, 1247,
1261, 1264, 1265, 1269, 1277, 1278, 1283, 1285, 1286, 1291, 1310,
1333, 1334, 1339, 1343, 1344, 1345, 1347, 1349, 1352, 1353, 1367,
1373, 1376, 1409, 1419, 1421, 1428, 1432, 1433, 1434, 1437, 1440,
1441, 1442, 1446, 1447, 1449, 1450, 1453, 1455, 1461, 1463, 1470,
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1471, 1472, 1475, 1476, 1477, 1478, 1479, 1480, 1484, 1486, 1488,
1493, 1495, 1496, 1497, 1499, 1500, 1502, 1512, 1516, 1522, 1530,
1534, 1535, 1565, 1574, 1577, 1579, 1580, 1591, 1614, 1621, 1622,
1623, 1633, 1636, 1637, 1639, 1663, 1675, 1677, 1678, 1679, 1681,
1682, 1683, 1692, 1697, 1701, 1707, 1709, 1716, 1719, 1720, 1721,
1723, 1724, 1725, 1726, 1727, 1728, 1730, 1737, 1738, 1740, 1741,
1743, 1747, 1748, 1749, 1751, 1753, 1758, 1765, 1769, 1770, 1771,
1773, 1774, 1777, 1778, 1779, 1782, 1791, 1792, 1793, 1794, 1802,
1804, 1805, 1806, 1807, 1809, 1810, 1815, 1816, 1817, 1821, 1824,
1825, 1827, 1837, 1840, 1846, 1847, 1848, 1849, 1856, 1857, 1859,
1860, 1861, 1862, 1863, 1868, 1871, 1872, 1876, 1880, 1882, 1884,
1886, 1896, 1897, 1900, 1901, 1912, 1913, 1919, 1924, 1927, 1933,
1937, 1939, 1940, 1943, 1945, 1947, 1948, 1950, 1959, 1962, 1975,
1976, 1979, 1981, 1984, 1985, 1986, 2000, 2006, 2007, 2017, 2028,
2030, 2035, 2036, 2037, 2038, 2039, 2043, 2044, 2048, 2049, 2050,
2051, 2053, 2054, 2055, 2057, 2060, 2061, 2067, 2069, 2072, 2073,
2075, 2077, 2082, 2085, 2086, 2091, 2092, 2093, 2099, 2100, 2102,
2103, 2105, 2106, 2107, 2108, 2109, 2110, 2111, 2112, 2113, 2114,
2115, 2116, 2117, 2118, 2119, 2120, 2121, 2122, 2123, 2124, 2126,
2127, 2128, 2129, 2130, 2131, 2132, 2133, 2134, 2136, 2137, 2139,
2141, 2142, 2143, 2145, 2148, 2150, 2152, 2155, 2156, 2157, 2163,
2167, 2170, 2171, 2174, 2176, 2194, 2196, 2203, 2206, 2208, 2211,
2216, 2225, 2229, 2238, 2244, 2245, 2246, 2247, 2252, 2254, 2255,
2257, 2262, 2264, 2281, 2284, 2286, 2289, 2302, 2304, 2306, 2308,
2315, 2321, 2328, 2333, 2337, 2338, 2339, 2348, 2353, 2355, 2356,
2362, 2375, 2401, 2402, 2405, 2410, 2414, 2420, 2422, 2423, 2425,
2426, 2429, 2434, 2442, 2445, 2451, 2454, 2465, 2483, 2485, 2510,
2527, 2546, 2553, 2554, 2558, 2566, 2567, 2585, 2599, 2600, 2606,
2614, 2629, 2634, 2649, 2651, 2652, 2654, 2660, 2661, 2662, 2680,
2682, 2683, 2697, 2707, 2717, 2720, 2736, 2768, 2775, 2782, 2807,
2817, 2819, 2840, 2850, 2852, 2856, 2866, 2872, 2885, 2900, 2901,
2908, 2910, 3022, 3038, 3135, 3164, 3262, 3305, 3336, 3337, 3447,
3461, 3482, 3581, 3629, 3633, 3707, 3755, 3814, 3825, 3827, 3829,
3830, 3832, 3839, 3841, 3845, 3846, 3850, 3852, 3864, 3891, 3892,
3895, 3896, 3897, 3908, 3921, 3925, 3961, 3962, 3965, 3966, 3970,
3999, 4020, 4070, 4075, 4078, 4079, 4109, 4116, 4131, 4134, 4147,
4181, 4197, 4218, 4224, 4244, 4247, 4250, 4253, 4299, 4305, 4309,
4350, 4354, 4383, 4393, 4428, 4444, 4536, 4555, 4556, 4559, 4570,
4571, 4600, 4601, 4603, 4604, 4605, 4606, 4607, 4613, 4629, 4636,
4645, 4659, 4662, 4664, 4668, 4679, 4681, 4683, 4694, 4709, 4710,
4716, 4743, 4761, 4770, 4782, 4784, 4812, 4831, 4853, 4878, 4930,
4995, 4996, 5032, 5062, 5079, 5141, 5168, 5244, 5420, 5468, 5498,
5506, 5561, 5563
Plastics, plasticizers and resins. See Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO)
Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada)
4214
Plenty International (Summertown, Tennessee). Starting 1981. Also
called Plenty USA 1983-1997 5518
Plenty (The Farm, Summertown, Tennessee). After Sept. 1983 see
Plenty Canada and Plenty USA 5434
Plums (salted / pickled), plum products, and the Japanese plum tree
(Prunus mumé).. See Umeboshi
PMS Foods, Inc. See Far-Mar-Co., Inc.

Pogeler, Glenn Henry (1915-1995). Soybean Pioneer. Iowa
Cooperatives, Soybean Council of America (SCA), National
Soybean Processors Association (NSPA) 2463, 3069
Policies and Programs, Government, Effecting Soybean Production,
Marketing, Prices, Price Support Programs, Subsidies, Support
Prices, or Trade 621, 974, 1795, 1908, 2197, 2305, 2663, 2756,
2848, 2933, 2972, 3534, 4016, 4086, 4515, 4525, 4585, 4678
Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 171,
393, 931, 1005, 3880, 4977
Population Growth (Human) and Related Problems (Including
Poverty) Worldwide 3942, 4331, 5384
Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham,
Chorizo and Other Pork-related Products
Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks
Poultry, meatless. See Meat Alternatives–- Meatless Chicken,
Goose, Duck, and Related Poultry Products. See also Meatless
Turkey
Poverty, world. See Population Growth (Human) and Related
Problems (Including Poverty)
Price of Soy Sauce, Worcestershire Sauce, or Early So-Called
Ketchup (Which Was Usually Indonesian Soy Sauce) 11, 17, 99,
151
Price of Soybeans, Soybean Seeds, and Soybean Products–Except
Sauces (Which See) 8, 26, 53, 74, 80, 88, 96, 98, 103, 104, 116,
145, 153, 161, 163, 170, 174, 181, 182, 192, 202, 204, 210, 253,
278, 295, 296, 309, 379, 444, 506, 547, 576, 584, 589, 625, 629,
661, 680, 755, 919, 961, 982, 1012, 1027, 2092, 2649, 2661, 2733,
2924, 3388, 3412, 3971, 4168, 5307, 5322
Problems, urban, worldwide. See Urban Problems Worldwide
Problems, world. See World Problems
Processing capacity of individual soybean crushing plants. See
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics
Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co.. 507, 508, 519, 536, 677, 1100, 1314, 1477, 2144,
2220, 2223, 2384, 2463, 2654, 2758, 2883, 2970, 2973, 3013, 3014,
3023, 3069, 3242, 3254, 3330, 3388, 3524, 3602, 3603, 3758, 3801,
3869, 3875, 3918, 4004, 4017, 4079, 4115, 4116, 4213, 4241, 4251,
4303, 4470, 4511, 4512, 4555, 4556, 4574, 4575, 4608, 4609, 4618,
4666, 4675, 4722, 4725, 4786, 4829, 4830, 5017, 5018, 5072, 5349,
5350, 5351, 5352, 5354, 5362, 5363, 5364, 5563
Production of soybeans. See Soybean Production
Products, soy, commercial (mostly foods). See Commercial Soy
Products–New Products
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ProSoya–Including ProSoya Inc. (Ontario, Canada), and ProSoya
Corporation (Heuvelton, New York. No longer in Business),
ProSoya UK Ltd. (ProSoya PLC) (Livingston, Scotland). Paciﬁc
ProSoya Foods, International ProSoya Corp. (IPC–British
Columbia) 5313
Protease inhibitors. See Trypsin / Protease Inhibitors
Protection of soybeans. See Insects–Pest Control. See also:
Integrated Pest Management, Nematodes–Disease Control,
Pesticides (General), Rodents and Birds–Pest Control–Especially
Rabbits and Woodchucks
Protection of soybeans from diseases. See Diseases of soybeans
Protein–Early and Basic Research 33, 41, 67, 105, 539, 551, 602,
667, 668, 726, 743, 744, 790, 817, 857, 868, 2840, 3419, 3751,
3752
Protein products, soy. See Soy Protein Products
Protein Quality, and Supplementation / Complementarity to
Increase Protein Quality of Mixed Foods or Feeds. See also
Nutrition–Protein Amino Acids and Amino Acid Composition 757,
1215, 1456, 3019, 3871, 4039, 4235, 4360, 4396, 4709
Protein quantity and quality in vegetarian diets. See Vegetarian
Diets–Nutritional Aspects–Protein Quantity and Quality
Protein sources, alternative, from plants. See Amaranth, Azuki
Bean, Bambarra groundnuts, Chufa (Cyperus esculentus) or Earth
Almonds, Cottonseed and Cotton, Lupins or Lupin, Microbial
Proteins (Non-Photosynthetic), Peanut & Peanut Butter, Peanuts &
Peanut Butter, Quinoa, Single Cell Proteins (Non-Photosynthetic),
Sunﬂower Seeds, Wheat Gluten & Seitan, Winged Bean
Protein supplementation / complementarity to increase protein
quality. See Nutrition–Protein Quality
Protein Technologies International (PTI) (St. Louis, Missouri.
Established on 1 July 1987 as a Wholly-Owned Subsidiary of
Ralston Purina Co.) Sold to DuPont on 3 Dec. 1997 4214, 4217,
4271, 4308, 4396, 4435, 4574, 4634, 5476, 5563
Psophocarpus tetragonolobus. See Winged Bean
Public Law 480 (Food for Peace Program. Formally–Agricultural
Trade Development and Assistance Act of 1954) 3412, 3499, 3553,
3584, 3640, 3821, 3846, 3924, 3931, 4102, 4103, 4168, 4337, 4340,
4597, 4620, 4631, 4665, 4678, 5074, 5476
Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually
made from Soymilk or Tofu)
Pueraria. See Kudzu or Kuzu
Pulmuone Co., Ltd. (founded May 1984 in Korea). Incl. Pulmuone
U.S.A., Inc. (founded Jan. 1991, South Gate, California). The Latter
Merged with Wildwood Harvest Foods, Inc. in July 2004 to form

POM Wildwood, which was soon renamed Pulmuone Wildwood,
Inc. Brands include Soga 5233, 5304, 5305, 5499
Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)
Quincy Soybean Products Co. (Quincy, Illinois). Purchased by
Moorman Manufacturing Co. in 1961 and Renamed Quincy
Soybean Company. Purchased by ADM in 1998 2144, 2384, 2463,
3069, 3758, 3875, 3882, 3918, 4004, 4303, 5048
Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 52, 59,
1863, 4400
Quong Hop & Co. (San Francisco, California) 3911, 5499
Quorn. See Meat Alternatives–Quorn (Based on Mycoprotein)
Québec. See Canadian Provinces and Territories–Québec
Rabbits as pests. See Rodent and Birds–Pest Control–Especially
Rabbits and Woodchucks
Railroad / railway / rail used to transport soybeans. See
Transportation of Soybeans or Soy Products to Market by Railroad
Railroads / Railways and Special Trains and/or Exhibit Cars Used
to Promote Soybeans and Soybean Production 930, 1483, 1614,
1620, 1621, 1641, 1643, 1826, 1960, 1963, 1992, 2527, 2554, 2614,
2794, 3832, 4077
Ralston Health Food Co. Owned by Ralston Purina Co., St. Louis,
Missouri 3814
Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows.
Including Protein Technologies International, a Wholly Owned
Subsidiary from 1 July 1987 to 3 Dec. 1997 519, 1185, 1362, 1450,
1477, 1566, 1579, 1632, 1693, 1937, 1941, 1945, 2020, 2144, 2194,
2201, 2220, 2223, 2384, 2463, 2594, 2758, 2794, 2970, 3069, 3313,
3341, 3388, 3758, 3762, 3798, 3811, 3814, 3817, 3825, 3827, 3842,
3847, 3859, 3864, 3875, 3882, 3888, 3918, 3961, 3965, 3966, 3999,
4000, 4004, 4033, 4038, 4063, 4070, 4079, 4081, 4100, 4103, 4112,
4115, 4116, 4126, 4152, 4180, 4191, 4214, 4217, 4271, 4303, 4308,
4396, 4435, 4552, 4559, 4571, 4574, 4575, 4634, 5563, 5564, 5566
Rapeseed Meal 11, 33, 41, 105, 132, 167, 230, 563, 4225, 4918
Rapeseed Oil 6, 7, 12, 16, 17, 31, 74, 108, 259, 270, 294, 386, 406,
424, 432, 448, 480, 482, 562, 590, 610, 634, 635, 658, 680, 739,
753, 774, 806, 807, 833, 917, 918, 1313, 1324, 1396, 1472, 1708,
1870, 2883, 2886, 2892, 2893, 2941, 3279, 3390, 3448, 3534, 3702,
3703, 3826, 3943, 3960, 3964, 3969, 3992, 4001, 4003, 4052, 4061,
4108, 4110, 4149, 4168, 4225, 4227, 4236, 4243, 4260, 4281, 4355,
4371, 4387, 4392, 4398, 4430, 4438, 4516, 4530, 4572, 4600, 4661,
4676, 4749, 4757, 4798, 5228, 5287, 5290, 5299, 5348, 5352, 5353,
5455, 5484
Rapeseed or the rape plant. See Canola
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Rapeseed, the Rape Plant (Brassica napus), or Colza. See also
Canola 6, 7, 12, 16, 17, 25, 31, 41, 74, 92, 105, 108, 132, 151, 152,
230, 242, 259, 270, 278, 294, 345, 386, 393, 406, 424, 432, 448,
453, 468, 480, 482, 563, 566, 577, 589, 590, 610, 634, 635, 658,
680, 739, 753, 774, 806, 807, 835, 851, 852, 917, 920, 1383, 1866,
1869, 2588, 2892, 3121, 3781, 3820, 3823, 3833, 3971, 4082, 4168,
4397, 4400, 4749, 4855, 5041, 5322
Recipes. See Cookery
Red rice koji. See Koji, Red Rice
Red soybeans. See Soybean Seeds–Red
Reference Books and Other Reference Resources 4298, 4569
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
See U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936)
Regulations or Laws Concerning Foods (Use, Processing, or
Labeling), Especially Soyfoods and Food Uses of Soybeans 362,
3770, 4081, 4190, 4474
Release or Curing Agents for Concrete or Asphalt, Industrial
Solvents, Hydraulic Fluids, Antimicrobial Agents, and Other Minor
or General–Industrial Uses of Soy Oil as a Non-Drying Oil 28, 113,
126, 310, 344, 352, 475, 511, 740, 877, 1227, 1302, 1384, 1501,
1512, 1563, 1580, 1602, 1929, 1935, 2420, 2898, 3084, 3106, 3139,
3489, 3547, 3589, 3672, 3730, 3915, 4050, 4053, 4255, 4273, 4565,
4586, 4593, 4614, 4646, 4655, 4659, 4667, 4670, 4682, 4685, 4687,
4710, 4750, 4760, 4761, 4778, 4830, 4836, 4843, 4855, 4875, 4910,
4946, 4984, 4991, 4999, 5050, 5054, 5068, 5135, 5137, 5141, 5145,
5182, 5217, 5222, 5247, 5253, 5261, 5320, 5342, 5362, 5363, 5364,
5407, 5422, 5457, 5527, 5528, 5535, 5554, 5567
Religious aspects of vegetarianism. See Vegetarianism–Religious
Aspects
Republic of China (ROC). See Asia, East–Taiwan
Research & Development Centers. See Cornell University (Ithaca,
New York), and New York State Agric. Exp. Station, Illinois,
University of (Urbana-Champaign, Illinois). Soyfoods, Iowa State
University / College (Ames, Iowa), and Univ. of Iowa (Iowa City),
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois), National Food Research Institute
(NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S. Regional Soybean
Industrial Products Laboratory (Urbana, Illinois). Founded April
1936)
Research on Soybeans 1423, 1443, 1472, 1941, 2164, 2803, 2977,
3446, 3450, 4084, 5011, 5439
Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 1197, 1263, 1274,
1279, 1339, 1344, 1353, 1360, 1372, 1379, 1469, 1476, 1509, 1584,
1623, 1637, 1689, 1730, 1770, 1790, 1809, 1810, 1921, 1939, 1951,
1956, 1976, 2003, 2006, 2012, 2031, 2033, 2168, 2188, 2223, 2234,
2255, 2328, 2334, 2337, 2364, 2365, 2375, 2380, 2396, 2428, 2435,

2444, 2460, 2469, 2484, 2498, 2505, 2516, 2520, 2537, 2544, 2572,
2574, 2576, 2596, 2604, 2611, 2617, 2632, 2641, 2654, 2664, 2669,
2670, 2673, 2675, 2681, 2692, 2706, 2747, 2749, 2750, 2751, 2755,
2782, 2789, 2814, 2853, 2868, 2877, 2880, 2884, 2886, 2896, 2900,
2912, 2920, 2931, 2936, 2954, 2960, 2961, 2962, 2963, 2964, 2967,
2979, 2982, 2983, 2986, 2987, 2992, 2993, 3004, 3022, 3026, 3030,
3031, 3032, 3034, 3035, 3038, 3043, 3045, 3048, 3053, 3054, 3056,
3057, 3058, 3059, 3061, 3066, 3072, 3074, 3075, 3076, 3077, 3086,
3087, 3089, 3090, 3093, 3094, 3096, 3099, 3106, 3108, 3113, 3115,
3117, 3119, 3123, 3124, 3131, 3133, 3137, 3138, 3140, 3141, 3144,
3150, 3151, 3152, 3154, 3166, 3167, 3173, 3178, 3181, 3185, 3188,
3190, 3192, 3193, 3194, 3195, 3205, 3213, 3219, 3221, 3222, 3223,
3230, 3231, 3233, 3236, 3239, 3249, 3250, 3255, 3259, 3262, 3264,
3265, 3266, 3268, 3269, 3271, 3274, 3275, 3276, 3279, 3290, 3291,
3293, 3295, 3297, 3302, 3305, 3307, 3308, 3310, 3312, 3314, 3315,
3316, 3317, 3319, 3324, 3327, 3328, 3334, 3335, 3336, 3337, 3339,
3340, 3344, 3346, 3349, 3352, 3353, 3356, 3360, 3363, 3365, 3369,
3376, 3377, 3381, 3383, 3392, 3393, 3394, 3397, 3401, 3403, 3404,
3406, 3407, 3409, 3410, 3414, 3417, 3418, 3420, 3421, 3422, 3429,
3431, 3432, 3433, 3434, 3437, 3438, 3439, 3441, 3442, 3450, 3451,
3456, 3459, 3462, 3464, 3465, 3466, 3468, 3469, 3470, 3474, 3476,
3483, 3484, 3485, 3486, 3489, 3490, 3491, 3492, 3495, 3501, 3502,
3508, 3509, 3510, 3511, 3514, 3515, 3519, 3520, 3523, 3529, 3531,
3532, 3535, 3536, 3537, 3538, 3541, 3548, 3549, 3554, 3555, 3560,
3561, 3563, 3564, 3570, 3571, 3573, 3578, 3579, 3580, 3581, 3583,
3586, 3589, 3590, 3591, 3592, 3595, 3600, 3601, 3604, 3611, 3614,
3616, 3618, 3619, 3620, 3622, 3623, 3624, 3633, 3637, 3638, 3644,
3645, 3646, 3648, 3649, 3650, 3651, 3652, 3654, 3656, 3660, 3661,
3667, 3668, 3671, 3672, 3673, 3674, 3675, 3677, 3678, 3679, 3680,
3681, 3684, 3686, 3687, 3691, 3692, 3693, 3694, 3697, 3701, 3714,
3715, 3716, 3717, 3719, 3720, 3721, 3723, 3725, 3728, 3733, 3735,
3737, 3738, 3770, 3771, 3777, 3785, 3787, 3805, 3806, 3809, 3831,
3839, 3858, 3932, 3939, 3981, 3984, 3995, 4022, 4056, 4078, 4085,
4135, 4139, 4224, 4234, 4241, 4242, 4283, 4299, 4300, 4310, 4390,
4508, 4524, 4622, 4655, 4662, 4668, 4696, 4716, 4761, 4811, 4863,
4892, 4930, 4943, 4951, 4956, 5006, 5041, 5106, 5141, 5145, 5161,
5410, 5420
Restaurants, Chinese, outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China
Restaurants, Japanese, outside Japan, or Japanese recipes that use
soy ingredients outside Japan. See Asia, East–Japan–Japanese
Restaurants or Grocery Stores Outside Japan
Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or
Vegan Restaurants
Reunion. See Africa–Reunion (Réunion is a Department of France)
Reverse osmosis. See Membrane Technology Processes
Reviews of the literature. See Bibliographies and / or Reviews of
the Literature
Rewald, Bruno (1883-1947) and Relatives. Lecithin Pioneer in
Germany, the United States and the United Kingdom 932, 933, 937,
941, 944, 949, 950, 951, 986, 1006, 1015, 1034, 1039, 1040, 1057,
1065, 1067, 1071, 1164, 1178, 1201, 1218, 1237, 1238, 1270, 1315,
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1327, 1346, 1381, 1477, 1612, 1642, 1744, 1867, 2719, 2725, 4006,
4034, 4048, 4988, 4989, 5027, 5028, 5514, 5519
Rhizobium bacteria. See Soybean Production–Nitrogen Fixation
Rice, Brown. Also Called Whole Grain Rice or Hulled But
Unpolished Rice 4986, 5499, 5539
Rice koji. See Koji
Rice Milk (Non-Dairy)–Amazake, Made with Rice Koji in the
Traditional Way (Without Adding Commercial Enzymes). Also
called Rice Milk or Rice Drink 6, 7, 41
Rice Milk (Non-Dairy / Nondairy) 5084
Rice, Red Fermented. See Koji, Red Rice 108, 265, 628
Rice Syrup and Yinnies (Called Mizuamé or Amé in Japan) 41
Rice Vermicelli, Including Lock-Soy 17
Rice wine. See Sake
Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous
Rice {Mochigome}) 33, 77, 460, 3704
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
3758, 3875, 3918, 4004, 4096, 4303
Rich Products Corporation (Buffalo, New York) 2541, 2956, 3961,
4112, 4115, 4152, 4435, 4504, 4571
Richards, Michael. See SoyaWax International
Riegel, William E. See Meharry, Charles Leo (1885-1937)
Roads or highways used to transport soybeans. See Transportation
of Soybeans or Soy Products to Market by Roads or Highways
Roasted / Parched Soybeans (Irimame) Used in the Bean-Scattering
(Mame-Maki) Ceremony at Setsubun (Lunar New Year) in Japan
4197
Roasted Soy Flour–Etymology of This Term and Its Cognates /
Relatives in Various Languages 576
Roasted Soy Flour, Soy Coffee, or Soy Chocolate–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
3534
Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat,
Full-Fat) and Grits 305, 359, 472, 576, 683, 828, 869, 877, 1410,
1566, 1569, 1592, 1595, 1870, 1957, 2298, 2493, 2554, 3152, 3232,
3534, 3759, 3763, 3783, 3846, 5493
Roasted Whole Soy Flour / Powder in China–Dou-fen / Tou-fen
(Roasted with Dry Heat, Full-Fat) 858
Roberts, F.G. See Soy Products of Australia Pty. Ltd.

Rodale Press (Emmaus, Pennsylvania) 350, 3543, 3576
Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits /
Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 31, 600,
805, 1077
Rosewood Products Inc. and Tofu International Ltd. (Ann Arbor,
Michigan, from 1987). Founded as The Soy Plant in Ann Arbor.
Started in Jan. 1977. An Early Tofu Cooperative, Worker Owned
and Operated 3911, 4214
Ross & Rowe (Yelkin Lecithin, New York City) 1082, 2309, 2473,
2653, 3165, 4048, 4331, 4831, 5514
Rouest, Léon (1872-1938). Soybean Pioneer in France 759, 760,
765, 808, 851, 852, 1572, 1820, 1828, 1866, 1868, 1869, 1870,
2057, 2173, 2348, 2483, 2489
Rubber Substitutes or Artiﬁcial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 84, 111, 142, 164, 290,
302, 303, 307, 310, 311, 313, 317, 322, 331, 335, 355, 356, 357,
359, 378, 394, 401, 431, 446, 457, 478, 486, 491, 513, 514, 515,
516, 522, 531, 534, 568, 569, 571, 598, 600, 611, 617, 630, 632,
667, 672, 678, 681, 683, 726, 743, 744, 753, 774, 777, 789, 807,
816, 819, 823, 828, 866, 867, 891, 909, 910, 935, 946, 953, 969,
976, 1013, 1016, 1029, 1032, 1035, 1139, 1145, 1197, 1199, 1345,
1352, 1365, 1390, 1404, 1410, 1446, 1448, 1459, 1461, 1477, 1478,
1487, 1497, 1498, 1507, 1511, 1512, 1513, 1560, 1568, 1569, 1580,
1675, 1733, 1770, 1796, 1871, 1972, 2019, 2034, 2040, 2083, 2095,
2141, 2184, 2190, 2197, 2240, 2242, 2249, 2251, 2255, 2268, 2276,
2277, 2278, 2279, 2280, 2281, 2285, 2286, 2287, 2288, 2310, 2312,
2313, 2317, 2319, 2320, 2328, 2334, 2335, 2345, 2348, 2349, 2356,
2359, 2361, 2362, 2365, 2375, 2396, 2402, 2420, 2423, 2425, 2524,
2537, 2546, 2554, 2566, 2612, 2641, 2669, 2673, 2693, 2701, 2724,
2750, 2789, 2817, 2856, 2862, 2868, 2912, 2918, 2931, 2936, 2963,
3135, 3221, 3248, 3482, 3523, 3553, 3699, 3799, 3800, 3831, 3858,
3938, 4016, 4218, 4224, 4234, 4299, 4530, 4716, 4761, 5106, 5141,
5479
Ruchi Soya Industries Ltd. (RSIL; Indore, Madhya Pradesh, and
Mumbai, India) 5330
Russia. See Europe, Eastern–Russia
Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 114,
149, 152, 181, 249, 250, 258, 261, 266, 270, 280, 281, 294, 295,
296, 350, 352, 448, 453, 523, 566, 568, 610, 623, 626, 749, 750,
787, 896, 917, 1079, 2847, 3287, 3703
Rust, soybean. See Rust, Soybean
Ryukyu Islands. See Okinawa
Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke,
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (WadeGiles) 33, 41, 69, 82, 108, 150, 473, 683, 914, 917
Sanitation and spoilage of food. See Microbiological Problems
(Food Spoilage, Sanitation, and Contamination)

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 2017

Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming)
1, 2, 1454, 1595, 1787, 2488, 2886, 3110, 3390, 3609, 3610, 5568
Sauce, soy nugget. See Fermented Black Soybean Extract
Sausages, meatless. See Meat Alternatives–Meatless Sausages
School Lunch Program 2286, 3741, 3821, 4039, 4081, 4435, 4678,
5564
Scotland. See Europe, Western–Scotland (Part of United Kingdom)
Screw presses. See Soybean Crushing–Equipment–Screw Presses
and Expellers
Sea Vegetables–Imports, Exports, International Trade 460
Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 17,
24, 33, 41, 52, 62, 91, 101, 119, 148, 281, 282, 460, 483, 784, 2424,
4023, 4275, 4519, 5462
Seafood, meatless. See Meat Alternatives–Meatless Fish, Shellﬁsh,
and Other Seafood-like Products
Seaweeds, edible. See Sea Vegetables
Seed and plant introduction to the USA. See United States
Department of Agriculture (USDA)–United States Department
of Agriculture (USDA)–Section of Foreign Seed and Plant
Introduction
Seed Certiﬁcation and Certiﬁed Seeds (Soybeans) 817, 2419, 2794
Seed Cleaning–Especially for Food or Seed Planting Uses 294, 319,
325, 382, 645, 823, 1169, 1728, 1773, 2794, 3092, 3232, 4060

Moines, Iowa), Vilmorin-Andrieux & Co. (France), Wing Seed Co.
(Mechanicsburg, Champaign County, Ohio)
Seed, Food or Feed Composition–High-Speed Measurement
Techniques, such as Near Infrared Reﬂectance (NIR) or
Transmitance (NIT) Anlysis and Spectrophotometry 4206, 5010
Seed Germination or Viability–Not Including Soy Sprouts 352, 374,
600, 704, 805, 851, 852
Seed Quality, Composition, and Component / Value-Based Pricing
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 1148,
1792, 2789, 4206, 4208, 5010
Seed quality development in soybeans. See Breeding or Evaluation
of Soybeans for Seed Quality, such as Low in Trypsin Inhibitors,
Lipoxygenase, Linolenic Acid, etc.
Seed Quality of Soybeans–Condition, Grading, and Grades
(Moisture, Foreign Material, Damage, etc.) 181, 309, 877, 881, 930,
961, 1012, 1014, 1148, 1167, 1169, 1309, 1517, 1742, 2488, 2513,
2552, 2554, 2566, 2848, 2933, 3092, 3232, 3749, 3848, 4206
Seed Treatment with Chemicals (Usually Protectant Fungicides)
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 3089, 3780,
3858, 4240
Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains
in Grams, or Number of Seeds Per Pound or Per Kilogram, and
Agronomic Signiﬁcance of Seed Weight 108, 184, 393, 826, 1828,
2173, 2221, 3412, 5448
Seedlings, soybean. See Green Vegetable Soybeans–Soybean
Seedlings or Their Leaves Served as a Tender Vegetable. Called
Doumiao in Chinese

Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum)
for Various Speciﬁc Varieties. See also: Soybean Seeds of Different
Colors 42, 58, 76, 149, 155, 184, 514, 515, 516, 520, 545, 662, 737,
759, 905, 1186, 1436, 1609, 1828, 2173, 2221

Seeds, soybean–Variety development and breeding of soybeans. See
Variety Development and Breeding

Seed Companies and Seedsmen, Early Soybean, Worldwide
(Especially Before 1925)–Including Siebold & Co., VilmorinAndrieux, Wood & Sons, Haage & Schmidt, Dammann & Co.,
Peter Henderson, Thorburn & Co., Mark W. Johnson, Johnson &
Stokes, Harry N. Hammond, Burpee, E.E. Evans, Funk Bros. Seed
Co.. 56, 58, 59, 149, 155, 171, 352, 463, 757, 870, 893, 1405, 1571,
1600, 1609, 1640, 2657, 2716, 2794, 2844, 3387, 3388, 4019

Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory /
Organoleptic Evaluation

Seed companies, soybean. See Dammann & Co. (San Giovanni
a Teduccio {near Naples}, Italy), DeKalb Genetics. Including
DeKalb-Pﬁzer Genetics (DeKalb, Illinois), DuPont (E.I. Du
Pont de Nemours & Co., Inc.) (Wilmington, Delaware), Evans
Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.
Edward Ellsworth Evans (1864-1928), Funk Brothers Seed Co.
(Bloomington, Illinois), Haage & Schmidt (Erfurt, Germany),
Hartz (Jacob) Seed Co. (Stuttgart, Arkansas), Monsanto Co.
(St. Louis, Missouri), Northrup King Co., Peter Henderson &
Co. (New York City), Pioneer Hi-Bred International, Inc. (Des

Seitan. See Wheat Gluten Made into Seitan

Serbia. See Europe, Eastern–Serbia
Sesame Meal or Cake (Defatted) 33, 41, 105, 481, 1349, 3289
Sesame Oil 3, 6, 7, 11, 16, 17, 25, 26, 29, 52, 58, 74, 84, 91, 101,
102, 111, 118, 281, 282, 294, 345, 386, 393, 406, 420, 424, 448,
468, 482, 547, 558, 560, 562, 565, 566, 568, 615, 627, 635, 637,
678, 683, 716, 717, 721, 725, 739, 753, 754, 806, 807, 808, 810,
833, 853, 918, 974, 990, 995, 1181, 1184, 1666, 1870, 2179, 2315,
2399, 2886, 2941, 3235, 3534, 3880, 4038, 4082, 4105, 5072
Sesame Seed (Sesamum indicum, formerly Sesamum orientale).
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely,
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame
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Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or
Meal, Sesame Milk, and Sesame Oil 3, 4, 6, 7, 11, 16, 17, 25, 26,
41, 42, 52, 58, 69, 74, 77, 84, 91, 101, 102, 105, 111, 118, 140, 151,
152, 278, 281, 282, 294, 345, 386, 393, 406, 420, 424, 448, 481,
482, 547, 558, 560, 565, 566, 568, 577, 615, 624, 627, 635, 678,
683, 716, 721, 739, 753, 754, 755, 792, 806, 807, 808, 810, 834,
851, 852, 853, 858, 918, 920, 974, 976, 981, 995, 1025, 1140, 1184,
1313, 1343, 1472, 1832, 1863, 1866, 1869, 2019, 2179, 2300, 2399,
2408, 2436, 2852, 2882, 2886, 2892, 2941, 3121, 3534, 3736, 3818,
3820, 3833, 3968, 4038, 4082, 4104, 4105, 4275, 4786, 5072
Sesame / Sesamum / Benné or Benne / Gingelly or Gingili / Til or
Teel–Etymology of These Terms and Their Cognates/Relatives in
Various Languages 41
Sesamum indicum. See Sesame Seed

906, 909, 919, 935, 963, 974, 981, 1013, 1022, 1025, 1029, 1061,
1138, 1139, 1145, 1146, 1147, 1158, 1167, 1168, 1169, 1184, 1269,
1279, 1313, 1314, 1345, 1352, 1368, 1373, 1432, 1441, 1454, 1462,
1465, 1470, 1473, 1478, 1480, 1485, 1494, 1497, 1498, 1499, 1500,
1502, 1512, 1532, 1574, 1580, 1592, 1595, 1701, 1711, 1799, 1807,
1892, 1914, 1977, 1989, 2001, 2031, 2040, 2041, 2042, 2078, 2093,
2095, 2179, 2194, 2211, 2219, 2221, 2284, 2329, 2366, 2389, 2412,
2481, 2488, 2513, 2521, 2552, 2599, 2644, 2663, 2708, 2721, 2762,
2782, 2809, 2817, 2850, 2871, 2883, 2886, 2914, 2924, 2941, 3013,
3014, 3023, 3111, 3447, 3518, 3534, 3553, 3574, 3584, 3653, 3742,
3755, 3765, 3769, 3771, 3781, 3800, 3801, 3823, 3824, 3854, 3907,
3971, 3977, 3979, 4017, 4045, 4087, 4167, 4168, 4194, 4213, 4228,
4251, 4276, 4289, 4298, 4315, 4569, 4737, 4770, 4786, 4793, 4918,
5041
Shortening–Etymology of This Term and Its Cognates / Relatives in
Various Languages 209, 1145, 1158

Setsubun. See Roasted / Parched Soybeans (Irimame)

Shortening Made with Soy Oil 969

Seventh-day Adventist work with vegetarianism. See
Vegetarianism–Seventh-day Adventist Work with
Seventh-day Adventists. See Fuller Life Inc., Harrison, D.W.
(M.D.), and Africa Basic Foods (Uganda), Kellogg, John Harvey
(M.D.) (1852-1943), Sanitas Nut Food Co. and Battle Creek Food
Co., Kellogg, Will Keith,... Kellogg Co., Kloss, Jethro (18631946) and his Book Back to Eden, Loma Linda Foods (Riverside,
California), Madison Foods and Madison College (Madison,
Tennessee), Miller, Harry W. (M.D.) (1879-1977), Van Gundy,
Theodore A., and La Sierra Industries (La Sierra, California),
Worthington Foods, Inc. (Worthington, Ohio)
Seventh-day Adventists–Cookbooks and Their Authors, Dietitians
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (18641921), Lenna Frances Cooper (1875-1961), Julius G. White (18781955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995),
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (19031978), Frank & Rosalie Hurd (1936- ), etc.. 2554
Seventh-day Adventists–General and Historical 4176, 4794
Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc.
Usually non-dairy 2554
Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or
Soybean Cake or Meal as Feed to Make Wool or Mutton 15, 31, 42,
51, 202, 204, 239, 276, 438, 481, 494, 631, 817, 819, 823, 847, 893,
1235
Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur,
Illinois) 1046, 1051, 1517, 1566, 1711, 2220, 2223, 2463, 3023,
3783, 3882
Shennong / Shen Nung. See Asia, East–China–Shennong / Shên
Nung / Shen Nung
Shortening 84, 188, 209, 217, 223, 448, 457, 486, 490, 491, 508,
519, 524, 558, 587, 600, 611, 615, 672, 677, 680, 720, 723, 727,
753, 775, 777, 779, 783, 789, 810, 816, 819, 820, 830, 845, 877,

Showa Sangyo Co. Ltd. (Tokyo, Japan) 1628, 1631, 1690, 1696,
1697, 1871, 1888, 1893, 1906, 2071, 2074, 2096, 2182
Shoyu. See Soy Sauce
Shurtleff, William. See Soyinfo Center (Lafayette, California)
Siebold, Philipp Franz von (1796-1866)–German Physician and
Naturalist in Japan (1823-1829) 55
Silage, soybean. See Feeds / Forage from Soybean Plants–Forage
Used for Silage / Ensilage
Sinaiko Family of Madison, Wisconsin–Incl. Joe Sinaiko of Iowa
Milling Co. and Decatur Soy Products Co. (1891-1988), His
Brother Ike Sinaiko of Illinois Soy Products Co. (1897-1977), and
His Brothers-in-Law Max Albert of Galesburg Soy Products Co.
(1893-1966) and Irving Rosen of Quincy Soybean Products Co.
(1907-1964) 2144, 2220, 2223, 2384, 2463, 2758, 3069, 3758,
3817, 3882, 4004, 4022, 4207, 4265, 5044, 5048
Single cell proteins. See Microbial Proteins (Non-Photosynthetic)
Single Cell Proteins (Photosynthetic, Including Algae / Microalgae
Such as Spirulina, Chlorella, and Scenedesmus) 4629
Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely
called Chinese-Japanese War 93, 97, 101, 104, 739, 749, 909, 1085,
2847, 3287
Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight
of 100 Seeds in Grams, or Number of Seeds Per Pound
Sizings for paper or textiles. See Paper Coatings or Sizings, or
Textile Sizing
Smoked tofu. See Tofu, Smoked
Smoothie–Made with Dairy Milk, Ice Cream, or Dairy Ingredients.
Also spelled Smoothies or Smoothees 5233
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Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying
Oil–Soap, Detergent 1, 2, 107, 109, 110, 130, 131, 156, 160, 162,
165, 166, 169, 173, 174, 176, 177, 178, 179, 180, 181, 183, 184,
185, 187, 188, 189, 190, 193, 195, 197, 198, 199, 200, 201, 202,
203, 204, 206, 208, 210, 212, 214, 217, 219, 221, 222, 223, 224,
225, 226, 232, 233, 234, 239, 240, 241, 244, 248, 249, 251, 252,
253, 260, 266, 270, 276, 278, 279, 280, 287, 289, 296, 298, 299,
305, 312, 313, 316, 318, 319, 320, 321, 323, 328, 331, 332, 333,
334, 336, 338, 339, 341, 342, 343, 346, 349, 351, 352, 358, 359,
360, 371, 372, 374, 376, 379, 386, 389, 390, 391, 393, 401, 404,
406, 415, 416, 424, 427, 428, 431, 433, 437, 440, 442, 443, 448,
451, 452, 457, 461, 462, 463, 465, 468, 473, 475, 476, 478, 486,
489, 490, 491, 500, 501, 504, 507, 508, 511, 512, 513, 514, 515,
516, 518, 519, 521, 522, 523, 524, 526, 527, 528, 529, 531, 533,
534, 536, 537, 540, 542, 547, 548, 549, 550, 558, 560, 562, 571,
572, 577, 578, 580, 584, 587, 591, 596, 598, 599, 600, 603, 608,
611, 613, 623, 624, 626, 627, 630, 633, 635, 639, 651, 653, 654,
660, 661, 670, 672, 676, 677, 678, 680, 683, 692, 707, 711, 713,
716, 717, 718, 720, 723, 725, 727, 732, 733, 736, 739, 741, 743,
744, 746, 754, 762, 767, 774, 775, 776, 779, 783, 788, 789, 792,
802, 805, 807, 808, 810, 811, 816, 817, 819, 820, 822, 823, 826,
828, 830, 841, 844, 847, 853, 856, 858, 865, 866, 867, 869, 870,
871, 877, 878, 879, 882, 883, 886, 887, 891, 896, 897, 898, 899,
900, 904, 906, 909, 918, 919, 925, 926, 927, 928, 929, 945, 946,
952, 953, 954, 961, 962, 965, 971, 972, 974, 976, 981, 982, 984,
997, 1000, 1001, 1002, 1007, 1012, 1013, 1020, 1021, 1025, 1028,
1029, 1031, 1032, 1035, 1038, 1041, 1043, 1050, 1052, 1061, 1070,
1074, 1076, 1085, 1092, 1120, 1138, 1139, 1145, 1146, 1147, 1158,
1159, 1167, 1168, 1169, 1171, 1186, 1188, 1197, 1199, 1206, 1216,
1220, 1221, 1222, 1231, 1239, 1250, 1251, 1269, 1271, 1272, 1279,
1285, 1290, 1295, 1304, 1311, 1321, 1329, 1345, 1352, 1364, 1365,
1368, 1375, 1377, 1399, 1400, 1405, 1410, 1427, 1430, 1432, 1433,
1440, 1441, 1445, 1448, 1459, 1461, 1463, 1467, 1469, 1477, 1478,
1480, 1485, 1487, 1490, 1497, 1500, 1501, 1502, 1506, 1507, 1511,
1512, 1513, 1518, 1519, 1527, 1539, 1542, 1543, 1545, 1561, 1566,
1568, 1569, 1578, 1580, 1592, 1595, 1661, 1668, 1703, 1733, 1737,
1768, 1770, 1783, 1787, 1790, 1793, 1799, 1805, 1807, 1866, 1867,
1868, 1869, 1870, 1871, 1884, 1892, 1913, 1914, 1915, 1944, 1952,
1955, 1956, 1972, 1978, 2001, 2019, 2021, 2031, 2041, 2078, 2081,
2083, 2091, 2095, 2136, 2153, 2166, 2179, 2180, 2194, 2198, 2207,
2211, 2213, 2219, 2221, 2223, 2281, 2284, 2300, 2305, 2334, 2344,
2348, 2366, 2376, 2390, 2396, 2420, 2423, 2427, 2428, 2430, 2431,
2434, 2436, 2451, 2454, 2475, 2479, 2508, 2510, 2513, 2521, 2525,
2528, 2543, 2559, 2588, 2603, 2614, 2654, 2657, 2682, 2684, 2701,
2708, 2709, 2718, 2733, 2740, 2755, 2762, 2782, 2793, 2816, 2817,
2825, 2838, 2856, 2883, 2892, 2894, 2895, 2912, 2918, 2924, 2935,
2941, 2960, 2963, 3000, 3010, 3013, 3014, 3023, 3047, 3069, 3081,
3089, 3102, 3119, 3121, 3149, 3152, 3170, 3200, 3289, 3338, 3345,
3355, 3358, 3412, 3430, 3452, 3499, 3506, 3518, 3525, 3534, 3552,
3568, 3584, 3609, 3610, 3625, 3653, 3683, 3688, 3689, 3700, 3723,
3730, 3743, 3747, 3750, 3754, 3755, 3758, 3766, 3769, 3770, 3771,
3780, 3781, 3782, 3800, 3801, 3805, 3809, 3817, 3831, 3846, 3858,
3861, 3875, 3880, 3882, 3885, 3887, 3918, 3932, 3939, 3984, 3995,
4004, 4017, 4035, 4056, 4078, 4084, 4085, 4087, 4088, 4143, 4147,
4165, 4168, 4170, 4207, 4218, 4241, 4247, 4265, 4276, 4303, 4326,
4390, 4536, 4612, 4622, 4716, 4761, 4783, 4811, 4833, 4928, 4930,
4988, 4989, 5004, 5022, 5025, 5026, 5041, 5043, 5044, 5048, 5050,
5062, 5138, 5142, 5172, 5174, 5186, 5189, 5230, 5245, 5272, 5330,
5349, 5362, 5372, 5420, 5430, 5434, 5447, 5518, 5539, 5546, 5558

Society for Acclimatization (Société d’Acclimatation, France) 12,
13, 31, 32, 42, 43, 44, 45, 56, 58, 59, 495, 804, 1868, 1869, 2173,
2716, 2847, 4152
Soil Science 470, 494, 839, 930, 1151
Soil Science–Soil Erosion and Soil Conservation 87, 2506, 2968,
3640, 4585, 4677, 4678, 4710, 4786, 5455, 5484
Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage
and Soiling
Solae Co. (The) (St. Louis, Missouri. Joint Venture Between
DuPont and Bunge Ltd., Merging PTI and Central Soya’s Specialty
Process Division (formerly Chemurgy Div.)) 5233, 5303, 5313,
5331
Solbar Hatzor Ltd. (Israel). See Hayes Ashdod Ltd. (renamed Solbar
Hatzor Ltd. in April 1987) and Hayes General Technology (Israel)
Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa).
Including Edible Soy Products, makers of Pro-Nuts, founded
in 1970. Acquired by Specialty Food Ingredients Europe BV in
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name
Changed to Nutriant (Jan. 2002 to 2006) 5135
Solomon Islands. See Oceania–Solomon Islands
Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction
Solvents. See Soybean Crushing–Solvents
Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or
Washing / Puriﬁcation of Soy Products (Protein, Lecithin, Saponins,
etc.) 1065, 1238, 1315, 1381, 1634, 1638, 2052, 2281, 2413, 2722,
2945, 3760, 4344
Solvents–Hexane–Used Mainly for Soy Oil Extraction 1333, 1376,
1442, 1454, 1771, 1982, 2002, 2135, 2199, 2225, 2417, 2596, 2647,
2722, 2775, 2782, 2861, 2908, 2914, 2952, 3009, 3020, 3287, 3742,
3757, 3760, 3854, 3995, 4102, 4116, 4121, 4527, 4528, 4555, 4567,
4582, 4785, 5027, 5048, 5074, 5306, 5514, 5562
Solvents, industrial. See Release or Curing Agents for Concrete or
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or
General Uses
Solvents–Trichloroethylene (Trichlorethylene, Trichlor) 1412, 1974,
2135, 2468, 2488, 2722, 2919, 3195, 3287, 3830, 4102, 4213, 4527,
5074
Solvents Used for Extraction of the Oil from Soybeans: Benzene
/ Benzine / Benzol / Benzin (petrol, gasoline) 105, 278, 379, 444,
504, 550, 554, 555, 564, 602, 610, 642, 666, 667, 743, 744, 755,
763, 809, 824, 864, 883, 885, 931, 974, 982, 1000, 1065, 1592,
1595, 1656, 1787, 3702, 3703
Solvents Used for Extraction of the Oil from Soybeans (General,
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Type of Solvent, Unspeciﬁed, or Other). See also Ethanol, Hexane,
and Trichloroethylene Solvents 71, 86, 118, 172, 276, 338, 424,
433, 448, 449, 514, 515, 516, 519, 539, 558, 623, 753, 762, 788,
816, 918, 963, 1021, 1052, 1110, 1167, 1188, 1285, 1292, 1318,
1336, 1337, 1339, 1346, 1426, 1465, 1470, 1473, 1478, 1482, 1497,
1510, 1564, 1582, 2088, 2346, 2873, 2901, 2933, 3055, 3176, 3235,
3821, 4037, 4786, 5010, 5265
Solvents Used for Extraction of the Oil from Soybeans: Naphtha /
Naphthas. Also spelled Naptha / Napthas 165, 166, 184, 409, 678,
870, 1160, 1222, 1286, 1333, 2885, 3287
Soup, miso. See Miso Soup
Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 4023,
5305, 5462
South Africa. See Africa–South Africa

1497, 1498, 1572, 1670, 1737, 1868, 1953, 2068, 2149, 2300, 3471
Soy Coffee–Made from Roasted Soy Flour or Ground Roasted
Soybeans 43, 45, 51, 56, 59, 81, 171, 189, 190, 196, 203, 205, 206,
228, 232, 233, 236, 256, 265, 266, 305, 318, 321, 331, 352, 359,
374, 431, 457, 462, 486, 491, 514, 515, 516, 518, 522, 529, 530,
531, 532, 534, 548, 568, 569, 578, 581, 584, 587, 599, 600, 611,
631, 676, 683, 724, 759, 760, 775, 777, 794, 810, 817, 819, 823,
851, 852, 870, 887, 891, 1005, 1013, 1030, 1041, 1049, 1134, 1158,
1184, 1189, 1222, 1276, 1277, 1336, 1345, 1404, 1405, 1418, 1439,
1448, 1459, 1491, 1511, 1513, 1566, 1568, 1572, 1600, 1609, 1670,
1733, 1767, 1773, 1799, 1821, 1868, 1870, 1877, 1884, 1953, 1957,
1977, 1992, 2021, 2023, 2028, 2056, 2068, 2149, 2225, 2281, 2300,
2341, 2345, 2388, 2447, 2483, 2489, 2493, 2497, 2546, 2554, 2715,
2760, 2835, 2898, 3576, 3773, 3789, 3921, 3957, 4147, 4244, 4245,
5054, 5173, 5250, 5567
Soy Coffee (Roasted Soy Flour)–Etymology of This Term and Its
Cognates / Relatives in Various Languages 532, 851, 852

South America. See Latin America–South America
South Asia / Indian Subcontinent–Soybean Crushing–Soy Oil and
Meal Production and Consumption–Statistics, Trends, and Analyses
3885
South Manchuria Railway and the South Manchuria Railway
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 131, 160,
186, 218, 231, 251, 267, 281, 282, 284, 294, 380, 381, 387, 404,
416, 444, 450, 480, 483, 564, 613, 615, 642, 654, 670, 717, 725,
749, 755, 763, 768, 769, 774, 777, 779, 783, 786, 788, 809, 830,
846, 856, 864, 877, 881, 890, 891, 892, 898, 905, 909, 925, 926,
927, 928, 953, 985, 991, 1022, 1038, 1043, 1045, 1050, 1056, 1061,
1068, 1069, 1085, 1141, 1158, 1290, 1312, 1410, 1569, 1592, 1595,
1634, 1787, 1833, 1952, 2019, 2052, 3703, 3722, 4275, 5508
Sovex Natural Foods (Collegedale, Tennessee). See Fuller Life Inc.
Soy and Cancer Prevention; Cancer Preventing Substances in
Soybeans and Soyfoods (Such as the Isoﬂavones Genistein and
Daidzein) 4376
Soy bran. See Fiber, Soy
Soy Cheese–Etymology of This Term and Its Cognates / Relatives
in Various Languages 116, 275, 328, 354
Soy Cheese–Fermented, Western Style, That Melts. May Contain
Casein (Cow’s Milk Protein) 116, 275, 328, 354, 403, 3788, 4811
Soy Cheese or Cheese Alternatives–General, Western Style, That
Melts. Often Contains Casein (Cow’s Milk Protein) 4023, 4079,
4215, 4313, 4474, 5006, 5084
Soy Cheesecake or Cream Pie, Usually Made with Tofu 3976, 5084,
5462
Soy Chocolate (Toasted Soy Flour) (Also includes use of nonroasted Soy Flour or Soymilk in Making Chocolate) 305, 331, 359,
374, 457, 486, 491, 531, 532, 568, 569, 759, 760, 777, 794, 810,
851, 852, 1013, 1041, 1269, 1308, 1405, 1418, 1455, 1463, 1478,

Soy cotyledon ﬁber / polysaccharides (from making soy protein
isolates). See Fiber
Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 3286,
5084
Soy Daily (The)–Online E-zine published by Paul & Gail King
(Nov. 2000 -) 5058
Soy, etymology of the word. See Etymology of the Word “Soy” and
its Cognates / Relatives in English
Soy ﬁber. See Fiber
Soy ﬂour companies (Europe). See Spillers Premier Products Ltd.
(Puckeridge, Ware, Hertfordshire, England)
Soy ﬂour companies (Oceania). See Soy Products of Australia Pty.
Ltd
Soy Flour Equipment 1892
Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat,
Unheated) 1188, 1253, 1254, 1255, 1256, 1257, 1258, 1328, 1420,
3783, 4053, 4365, 4918, 5418
Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM
Pro-zyme Flakes and Soybean Brew Flakes 1507, 1579, 1743,
1967, 2054, 2266, 2585, 2785, 2851, 2898, 2915, 2982, 3310, 3552,
3594, 4158, 4784
Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of
These Terms and Their Cognates / Relatives in Various Languages
17, 209, 351, 378, 1508, 1732, 2554
Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 17, 29,
125, 155, 171, 173, 184, 189, 190, 203, 206, 209, 211, 213, 214,
225, 226, 232, 249, 256, 264, 265, 278, 283, 294, 309, 313, 319,
321, 325, 328, 331, 332, 334, 336, 350, 351, 352, 354, 358, 360,
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369, 374, 378, 382, 393, 401, 421, 430, 431, 439, 457, 461, 462,
463, 469, 476, 478, 486, 491, 495, 496, 504, 514, 515, 516, 522,
529, 530, 531, 532, 533, 534, 549, 568, 569, 571, 572, 578, 580,
581, 582, 586, 600, 607, 608, 611, 615, 618, 626, 630, 631, 639,
645, 653, 659, 672, 683, 703, 704, 721, 723, 724, 725, 730, 746,
759, 760, 772, 777, 816, 817, 820, 821, 823, 824, 825, 826, 844,
847, 851, 852, 865, 866, 870, 877, 887, 889, 891, 906, 909, 929,
935, 942, 943, 946, 948, 953, 962, 970, 976, 996, 1001, 1002, 1007,
1013, 1014, 1030, 1031, 1032, 1038, 1041, 1043, 1049, 1052, 1062,
1079, 1081, 1134, 1139, 1145, 1148, 1158, 1159, 1167, 1169, 1171,
1184, 1186, 1189, 1197, 1199, 1209, 1222, 1242, 1268, 1269, 1279,
1285, 1291, 1308, 1328, 1329, 1334, 1336, 1337, 1357, 1371, 1373,
1385, 1405, 1412, 1422, 1427, 1431, 1444, 1445, 1446, 1448, 1455,
1459, 1463, 1465, 1473, 1478, 1482, 1484, 1487, 1488, 1491, 1497,
1498, 1507, 1508, 1513, 1515, 1522, 1529, 1535, 1536, 1537, 1566,
1568, 1570, 1572, 1579, 1588, 1589, 1591, 1595, 1604, 1609, 1610,
1622, 1625, 1626, 1632, 1640, 1650, 1651, 1660, 1671, 1675, 1701,
1703, 1711, 1732, 1733, 1743, 1767, 1768, 1772, 1773, 1787, 1799,
1805, 1821, 1824, 1830, 1832, 1867, 1868, 1869, 1871, 1884, 1892,
1896, 1900, 1907, 1913, 1952, 1953, 1957, 1961, 1965, 1966, 1968,
1969, 1970, 1977, 1992, 2001, 2005, 2018, 2019, 2021, 2023, 2028,
2040, 2044, 2054, 2056, 2057, 2058, 2068, 2077, 2091, 2093, 2136,
2139, 2144, 2149, 2152, 2153, 2167, 2173, 2175, 2181, 2194, 2207,
2211, 2214, 2215, 2220, 2222, 2223, 2225, 2250, 2262, 2264, 2266,
2274, 2281, 2284, 2286, 2290, 2298, 2300, 2323, 2324, 2333, 2341,
2345, 2359, 2360, 2364, 2365, 2366, 2378, 2381, 2388, 2389, 2396,
2407, 2408, 2410, 2412, 2416, 2418, 2420, 2423, 2429, 2447, 2450,
2451, 2454, 2463, 2474, 2483, 2487, 2488, 2489, 2493, 2494, 2497,
2504, 2505, 2510, 2541, 2547, 2548, 2554, 2555, 2559, 2570, 2575,
2583, 2596, 2621, 2625, 2635, 2644, 2649, 2655, 2657, 2661, 2663,
2665, 2677, 2679, 2685, 2695, 2700, 2707, 2716, 2740, 2753, 2773,
2777, 2782, 2785, 2797, 2798, 2806, 2809, 2812, 2815, 2817, 2825,
2831, 2838, 2840, 2848, 2851, 2854, 2856, 2868, 2871, 2872, 2885,
2889, 2897, 2898, 2917, 2919, 2978, 2982, 2998, 3005, 3009, 3019,
3028, 3073, 3091, 3092, 3147, 3149, 3152, 3176, 3184, 3216, 3247,
3284, 3286, 3289, 3295, 3310, 3354, 3368, 3383, 3385, 3387, 3388,
3397, 3412, 3419, 3448, 3457, 3473, 3482, 3493, 3498, 3543, 3552,
3553, 3557, 3565, 3566, 3567, 3574, 3575, 3594, 3607, 3625, 3629,
3685, 3741, 3751, 3752, 3754, 3765, 3768, 3770, 3771, 3778, 3780,
3789, 3790, 3796, 3810, 3820, 3821, 3823, 3830, 3839, 3844, 3851,
3853, 3854, 3856, 3858, 3859, 3880, 3909, 3914, 3917, 3921, 3922,
3928, 3931, 3966, 3971, 3976, 3991, 4019, 4035, 4057, 4078, 4088,
4102, 4113, 4114, 4119, 4126, 4133, 4134, 4142, 4144, 4147, 4152,
4153, 4158, 4163, 4168, 4194, 4206, 4224, 4235, 4268, 4298, 4313,
4315, 4325, 4336, 4344, 4435, 4495, 4528, 4569, 4570, 4574, 4680,
4701, 4711, 4719, 4765, 4768, 4770, 4783, 4784, 4787, 4811, 4812,
4881, 4918, 4928, 4930, 4969, 4980, 5014, 5062, 5069, 5074, 5173,
5176, 5226, 5250, 5281, 5360, 5418, 5434

3176, 3304, 3343, 3388, 3399, 3467, 3500, 3550, 3577, 3605, 3631,
3632, 3636, 3682, 3757, 3830, 3902, 4019, 4071, 4119, 4125, 4131,
4150, 4152, 4160, 4218, 4220, 4716, 4874, 4916, 5505

Soy Flour–Imports, Exports, International Trade 1737, 3553

Soy Ice Cream Industry and Market Statistics, Trends, and
Analyses–By Geographical Region 4248, 4315

Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues
for Plywood, Other Woods, Wallpaper, Building Materials, Etc..
402, 429, 924, 966, 998, 999, 1004, 1009, 1031, 1033, 1087, 1089,
1090, 1098, 1099, 1118, 1122, 1123, 1124, 1125, 1126, 1127, 1128,
1130, 1131, 1132, 1133, 1135, 1136, 1143, 1144, 1145, 1155, 1156,
1188, 1195, 1204, 1211, 1287, 1296, 1382, 1478, 1507, 1566, 1579,
1588, 1608, 1700, 1788, 1835, 1916, 2046, 2047, 2139, 2144, 2222,
2230, 2235, 2243, 2269, 2274, 2381, 2418, 2463, 2482, 2547, 2554,
2555, 2655, 2668, 2838, 2840, 2885, 2958, 3019, 3022, 3088, 3091,

Soy Flour Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 1632, 1908, 1945, 2222, 2266, 2286, 2366,
2510, 3091, 3397, 3736, 3909, 4078, 4930
Soy Flour Industry and Market Statistics, Trends, and Analyses–
Individual Companies or Products 3820, 3821, 4053, 4054, 4701
Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with
Emphasis on Dry Products Used in Third World Countries (such as
CSM, WSB, etc.) 3797, 3820, 3821, 3846, 3854, 3880, 3997, 4152,
4357, 4435
Soy ﬂour, roasted. See Roasted soy ﬂour
Soy Flour, Textured (Including TVP, Textured Vegetable Protein)
3795, 3854, 3857, 3871, 3880, 3909, 3914, 3922, 3965, 3997, 4035,
4063, 4070, 4078, 4081, 4102, 4127, 4268, 4282, 4331, 4365, 4435,
4555, 4574, 4680, 4768, 4918, 4928, 4930, 4969, 5069, 5071, 5074,
5084, 5176, 5226, 5250, 5330, 5360, 5418, 5493, 5564
Soy Flour–Whole or Full-fat 8, 12, 16, 17, 27, 548, 741, 864, 916,
971, 997, 1022, 1145, 1167, 1188, 1336, 1448, 1465, 1470, 1473,
1480, 1511, 1566, 1619, 1622, 1646, 1737, 1770, 1871, 1908, 1961,
2141, 2351, 2364, 2381, 2418, 2655, 2715, 2760, 2838, 2917, 3091,
3147, 3397, 3471, 3736, 3783, 3797, 3820, 3821, 3844, 3924, 3982,
3997, 4035, 4053, 4117, 4158, 4194, 4325, 4365, 4680, 4768, 4770,
4881, 5330, 5418
Soy Flour, Whole or Full-fat–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 12
Soy ice cream companies (USA). See Tofutti Brands, Inc.
(Cranford, New Jersey)
Soy Ice Cream–Etymology of This Term and Its Cognates /
Relatives in Various Languages 2554
Soy Ice Cream (General–Usually Non-Dairy) 608, 1145, 1167,
1184, 1352, 1439, 1455, 1477, 1478, 1497, 1773, 1876, 1977, 2040,
2211, 2286, 2554, 2596, 2893, 3020, 3286, 3412, 3800, 3830, 3854,
3864, 3924, 3925, 4023, 4053, 4058, 4059, 4075, 4079, 4103, 4112,
4115, 4116, 4152, 4163, 4167, 4168, 4206, 4215, 4248, 4262, 4298,
4309, 4313, 4315, 4331, 4435, 4504, 4559, 4569, 4680, 5006, 5084,
5434, 5567

Soy Ice Cream–Non-Soy Non-Dairy Relatives (As Made from
Amazake, Fruit Juices, Peanuts, Field Peas, etc.) 2341, 3789
Soy infant formula. See Infant Formula, Soy-based
Soy is NOT Mentioned in the Document 1086
Soy is NOT Mentioned in the Document, But Cite Because It is
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Related to Soy 1278
Soy lecithin. See Lecithin, Soy
Soy Molasses or Soy Solubles–A By-Product of Making Soy
Protein Concentrate Using the Aqueous Alcohol Wash Process.
Rich in Isoﬂavones 3844, 5250, 5418
Soy Oil as a Commodity, Product, or Ingredient for Food Use (in
Cookery or Foods). Its Manufacture, Reﬁning, Trade, and Use. See
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 3, 4, 6, 7, 8,
10, 11, 12, 13, 15, 17, 18, 19, 20, 21, 22, 25, 26, 27, 28, 29, 30, 31,
32, 36, 38, 39, 42, 46, 48, 49, 50, 51, 53, 54, 55, 56, 58, 59, 60, 62,
63, 64, 66, 68, 70, 71, 74, 76, 78, 79, 81, 84, 86, 87, 89, 90, 91, 92,
93, 96, 98, 100, 101, 102, 103, 104, 105, 107, 108, 109, 110, 111,
112, 117, 118, 119, 130, 136, 138, 139, 142, 143, 144, 145, 146,
148, 149, 151, 152, 153, 155, 157, 158, 163, 165, 166, 168, 171,
173, 174, 175, 176, 178, 179, 181, 183, 184, 186, 187, 189, 193,
194, 195, 196, 197, 198, 200, 206, 207, 208, 209, 210, 211, 212,
213, 214, 221, 226, 227, 228, 230, 231, 233, 234, 235, 236, 237,
238, 239, 240, 241, 244, 248, 253, 255, 256, 257, 259, 260, 264,
265, 270, 276, 278, 281, 282, 283, 284, 286, 287, 288, 292, 294,
295, 296, 299, 304, 309, 312, 313, 315, 316, 318, 320, 321, 323,
324, 328, 332, 333, 336, 338, 341, 342, 343, 344, 345, 349, 350,
351, 352, 353, 360, 365, 369, 370, 372, 374, 378, 379, 382, 385,
386, 387, 389, 390, 391, 393, 396, 401, 404, 406, 420, 424, 425,
427, 428, 430, 431, 433, 435, 438, 439, 440, 441, 443, 444, 448,
449, 450, 451, 452, 457, 458, 461, 463, 464, 467, 468, 469, 471,
475, 476, 480, 481, 482, 483, 485, 487, 488, 492, 495, 496, 497,
498, 499, 500, 501, 502, 504, 505, 508, 511, 512, 513, 514, 515,
516, 518, 519, 521, 522, 523, 524, 526, 527, 528, 530, 534, 535,
537, 538, 539, 540, 541, 542, 545, 547, 549, 550, 558, 559, 562,
564, 565, 566, 568, 569, 572, 574, 577, 578, 579, 580, 581, 585,
587, 588, 590, 604, 607, 608, 610, 611, 615, 616, 618, 620, 621,
623, 624, 626, 627, 628, 629, 630, 631, 634, 635, 636, 637, 639,
641, 642, 649, 651, 652, 654, 655, 656, 657, 658, 659, 660, 661,
666, 667, 670, 672, 678, 679, 680, 681, 683, 688, 698, 701, 703,
706, 707, 710, 713, 714, 715, 716, 717, 718, 720, 721, 722, 723,
724, 725, 726, 727, 728, 729, 731, 736, 737, 739, 740, 743, 744,
745, 749, 750, 753, 754, 755, 759, 760, 762, 763, 764, 766, 772,
773, 774, 776, 779, 782, 783, 784, 785, 787, 792, 795, 805, 806,
807, 808, 809, 810, 811, 813, 817, 818, 819, 822, 823, 824, 826,
827, 830, 835, 844, 845, 847, 850, 851, 852, 853, 854, 855, 859,
860, 864, 865, 866, 867, 868, 870, 875, 876, 878, 879, 881, 885,
887, 889, 890, 891, 892, 894, 897, 900, 902, 904, 906, 909, 914,
915, 916, 917, 918, 919, 920, 929, 938, 942, 943, 948, 952, 953,
954, 958, 961, 962, 965, 969, 971, 973, 974, 975, 976, 979, 981,
982, 983, 984, 985, 989, 990, 991, 995, 1000, 1002, 1007, 1012,
1014, 1019, 1020, 1021, 1025, 1027, 1029, 1030, 1031, 1038, 1041,
1043, 1046, 1047, 1049, 1050, 1051, 1053, 1056, 1061, 1062, 1064,
1068, 1069, 1070, 1074, 1076, 1080, 1092, 1100, 1103, 1138, 1139,
1140, 1145, 1146, 1158, 1159, 1167, 1169, 1170, 1175, 1181, 1189,
1199, 1203, 1222, 1234, 1242, 1244, 1245, 1259, 1271, 1279, 1283,
1295, 1301, 1304, 1306, 1308, 1309, 1316, 1317, 1328, 1329, 1330,
1334, 1337, 1344, 1345, 1358, 1363, 1364, 1371, 1386, 1387, 1388,
1391, 1410, 1412, 1414, 1426, 1431, 1436, 1445, 1451, 1456, 1463,
1470, 1481, 1482, 1485, 1490, 1496, 1498, 1503, 1508, 1516, 1517,
1518, 1527, 1529, 1539, 1540, 1543, 1559, 1564, 1569, 1570, 1571,
1572, 1592, 1594, 1597, 1604, 1609, 1610, 1616, 1619, 1632, 1634,
1640, 1646, 1656, 1660, 1661, 1666, 1667, 1669, 1670, 1693, 1704,

1731, 1732, 1733, 1737, 1767, 1768, 1792, 1804, 1807, 1817, 1830,
1831, 1868, 1887, 1914, 1920, 1928, 1941, 1954, 1955, 1961, 1972,
1977, 1978, 1989, 1992, 1993, 2001, 2002, 2004, 2010, 2031, 2041,
2052, 2056, 2057, 2070, 2078, 2081, 2083, 2086, 2088, 2092, 2095,
2102, 2135, 2139, 2144, 2152, 2153, 2175, 2177, 2179, 2180, 2194,
2199, 2216, 2220, 2221, 2223, 2245, 2246, 2250, 2281, 2284, 2290,
2300, 2305, 2329, 2334, 2341, 2343, 2346, 2347, 2355, 2366, 2369,
2384, 2396, 2404, 2407, 2408, 2410, 2412, 2414, 2415, 2416, 2429,
2430, 2431, 2436, 2450, 2451, 2456, 2460, 2461, 2463, 2479, 2485,
2487, 2489, 2505, 2508, 2510, 2513, 2521, 2527, 2528, 2535, 2541,
2552, 2556, 2557, 2569, 2570, 2588, 2594, 2596, 2603, 2604, 2607,
2621, 2635, 2644, 2647, 2661, 2680, 2681, 2682, 2683, 2685, 2707,
2708, 2717, 2718, 2722, 2724, 2736, 2740, 2743, 2748, 2753, 2758,
2762, 2773, 2780, 2786, 2791, 2793, 2798, 2806, 2825, 2827, 2828,
2837, 2838, 2841, 2847, 2848, 2857, 2858, 2860, 2868, 2871, 2878,
2883, 2886, 2889, 2890, 2898, 2908, 2919, 2924, 2941, 3020, 3069,
3101, 3119, 3121, 3130, 3131, 3152, 3176, 3195, 3231, 3235, 3261,
3268, 3295, 3313, 3363, 3388, 3405, 3430, 3447, 3499, 3500, 3523,
3525, 3534, 3552, 3565, 3584, 3602, 3603, 3625, 3626, 3653, 3669,
3702, 3703, 3704, 3708, 3713, 3722, 3742, 3750, 3754, 3755, 3758,
3760, 3765, 3769, 3771, 3773, 3780, 3781, 3782, 3789, 3800, 3805,
3809, 3817, 3820, 3821, 3823, 3825, 3828, 3829, 3846, 3851, 3854,
3858, 3885, 3887, 3893, 3894, 3922, 3931, 3939, 3967, 3976, 3977,
3987, 3994, 3995, 3997, 4022, 4036, 4045, 4058, 4059, 4075, 4079,
4082, 4087, 4088, 4103, 4105, 4131, 4142, 4144, 4153, 4155, 4161,
4163, 4165, 4172, 4183, 4190, 4194, 4201, 4206, 4208, 4213, 4217,
4220, 4228, 4230, 4233, 4251, 4271, 4273, 4283, 4289, 4308, 4309,
4315, 4324, 4325, 4336, 4340, 4536, 4570, 4607, 4628, 4630, 4636,
4680, 4726, 4737, 4750, 4764, 4767, 4770, 4775, 4786, 4793, 4811,
4969, 5007, 5010, 5022, 5072, 5142, 5204, 5226, 5275, 5303, 5307,
5316, 5356, 5409, 5436, 5454, 5491
Soy oil as an adulterant. See Adulteration of Foods and its
Detection–Soy Oil
Soy Oil Constants. Includes Index of Refreaction, Refreactive
Index, Solidiﬁcation Point (Erstarrungspunkt), Speciﬁc Gravity.
See also Iodine Number 71, 84, 86, 111, 169, 181, 200, 234, 279,
293, 318, 324, 326, 342, 343, 346, 347, 352, 373, 379, 385, 418,
422, 424, 454, 456, 473, 482, 489, 509, 520, 541, 565, 570, 578,
587, 640, 662, 677, 716, 718, 719, 725, 737, 743, 747, 752, 753,
768, 781, 810, 822, 899, 918, 927, 938, 985, 1029, 1169, 1251,
1271, 1295, 1333, 1390, 1469, 1770, 1914, 1920, 1926, 2013, 2179,
2180, 2396, 2403, 2463, 2488, 2603, 2809, 2827, 2837, 2886, 2893,
3137, 3564, 3854, 3969, 4014, 4140, 4918, 5022, 5142, 5463
Soy Oil Constants–Iodine Number / Value 71, 84, 86, 181, 184,
200, 227, 234, 238, 259, 279, 293, 318, 324, 326, 343, 344, 346,
347, 373, 375, 379, 385, 418, 422, 424, 454, 456, 473, 482, 489,
497, 509, 520, 541, 565, 570, 578, 587, 606, 633, 640, 646, 662,
664, 671, 678, 681, 684, 702, 710, 715, 716, 718, 737, 745, 747,
762, 768, 773, 781, 810, 840, 861, 868, 895, 899, 901, 918, 927,
931, 1029, 1074, 1113, 1169, 1252, 1271, 1295, 1390, 1419, 1440,
1454, 1469, 1485, 1509, 1633, 1640, 1739, 1770, 1792, 1926, 1947,
1993, 2013, 2142, 2179, 2180, 2368, 2403, 2430, 2461, 2463, 2488,
2521, 2525, 2552, 2566, 2748, 2809, 2820, 2837, 2886, 2893, 2933,
3030, 3055, 3071, 3072, 3217, 3221, 3360, 3424, 3451, 3564, 3590,
3599, 3742, 3854, 3931, 3969, 4014, 4658
Soy Oil–Etymology of This Term and Its Cognates / Relatives in
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Various Languages 10, 11, 12, 13, 15, 17, 21, 25, 26, 84, 183, 194,
244, 255, 351, 378, 386, 425, 433, 469, 497, 620, 1222, 1295, 1332,
1660, 3969, 4172, 4216
Soy oil–industry and market statistics. See Soybean Crushing
Soy Plant (The) (Ann Arbor, Michigan). See Rosewood Products
Inc. (Ann Arbor)
Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia).
Formerly F.G. Roberts Health Food Products (Melbourne) 1733,
4719
Soy Protein and Proteins–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 33, 105, 319, 351, 551,
554, 1660, 2079, 2881
Soy protein companies (Israel). See Hayes Ashdod Ltd. and Hayes
General Technology
Soy protein companies (USA). See Borden, Inc., Delsoy Products,
Inc., Drackett Co. (The), Glidden Co. (The), Grain Processing
Corporation, Grifﬁth Laboratories, Gunther Products, Inc., Laucks
(I.F.) Co., Mitchell Foods, Inc., Protein Technologies International
(PTI), Rich Products Corporation, Solae Co. (The)
Soy Protein Concentrates, Textured 3871, 3873, 3874, 3909, 3914,
3920, 3927, 3997, 4078, 4081, 4106, 4126, 4282, 4313, 4331, 4768,
4918, 4930, 5069, 5071, 5250, 5493
Soy Protein Council (Food Protein Council from 1971 to Dec.
1981) 3835, 3875, 3918
Soy Protein, Industrial Uses of–Other. Shotgun Shell Casings..
2641, 2642, 2681, 2698, 2743, 2749, 2768, 2789, 2839, 2841, 2865,
3189, 3830, 4299, 4761, 5468
Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3189, 3736, 3784, 3823, 3844, 3847, 3857,
3909, 3916, 3922, 4078, 4081, 4268, 4474, 4574, 4751, 4930, 5563,
5564

2076, 2090, 2094, 2102, 2104, 2139, 2174, 2228, 2281, 2360, 2412,
2592, 2642, 2682, 2683, 2697, 2738, 2804, 2840, 2845, 2891, 2915,
3017, 3019, 3036, 3565, 3567, 3736, 3746, 3754, 3760, 3804, 3805,
3829, 3830, 3835, 3846, 3859, 3863, 3888, 3909, 3914, 3990, 4078,
4106, 4107, 4153, 4194, 4318, 4560, 4574, 4628, 4881, 4930, 5011,
5173, 5418
Soy Proteins–Concentrates 3558, 3565, 3566, 3567, 3574, 3670,
3736, 3778, 3783, 3784, 3803, 3806, 3810, 3822, 3823, 3830, 3844,
3853, 3854, 3857, 3864, 3871, 3909, 3914, 3916, 3922, 3976, 3982,
3991, 4035, 4057, 4078, 4081, 4115, 4121, 4126, 4127, 4130, 4133,
4134, 4158, 4168, 4215, 4268, 4282, 4313, 4435, 4444, 4574, 4678,
4768, 4770, 4784, 4811, 4812, 4881, 4930, 4969, 5069, 5071, 5135,
5250, 5281, 5418, 5493, 5563
Soy Proteins–Concentrates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 3558, 3871
Soy Proteins–Detection When Added to Other Food Products (Such
as Meat or Dairy Products, Wheat Flour or Baked Goods) 1329,
2840, 4347, 5170
Soy Proteins–Hydrolyzed and Hydrolysates (General), as in
Flavourings, HVP, Cosmetics, Personal Care Products, Predigested
Milk Replacers, etc.. 857, 2955, 4038, 4046, 4073, 4098, 4222,
4241, 4812
Soy Proteins–Isolates–Enzyme-Modiﬁed Soy Protein with
Whipping / Foaming Properties Used to Replace Egg Albumen, and
Early Related Whipping / Aerating Agents or Products 1740, 1741,
1876, 1897, 2304, 2364, 2406, 2554, 2578, 2596, 2785, 2839, 2840,
2885, 2897, 2917, 2985, 3042, 3277, 3286, 3557, 3566, 3783, 3844,
3857, 3865, 3922, 3930, 4072, 4081, 4114, 4118, 4120, 4123, 4127,
4435, 4881, 5418
Soy Proteins–Isolates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 105, 378, 730, 821,
1176, 1292, 1456, 1465, 1598, 1840, 1961, 2554, 2929, 3091, 3286,
3542, 3629, 3854

Soy Protein Isolates, Textured (For Food Use Only, Including Spun
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of
Soy Proteins–Fibers (Artiﬁcial Wool Made from Spun Soy Protein
Fibers) 2808, 3440, 3566, 3783, 3792, 3811, 3814, 3825, 3844,
3854, 3857, 3864, 3880, 3908, 3909, 3922, 3962, 3965, 3966, 3982,
3999, 4000, 4081, 4102, 4116, 4127, 4217, 4365, 4435, 4552, 4559,
4574, 4634, 4812, 4918, 4969, 5176, 5278, 5418, 5493, 5563, 5566

Soy Proteins–Isolates, for Food Use. See also: Isolates, for
Industrial (Non-Food) Use 319, 743, 817, 821, 1456, 1528, 1660,
1871, 1989, 2056, 2304, 2532, 2536, 2722, 2782, 2840, 2919, 2925,
2937, 3017, 3028, 3073, 3182, 3189, 3225, 3232, 3277, 3286, 3310,
3361, 3362, 3368, 3373, 3383, 3385, 3457, 3481, 3493, 3553, 3557,
3565, 3566, 3567, 3574, 3594, 3625, 3670, 3736, 3746, 3753, 3760,
3762, 3778, 3784, 3803, 3806, 3810, 3811, 3814, 3820, 3821, 3823,
3830, 3836, 3847, 3853, 3854, 3857, 3864, 3886, 3909, 3914, 3925,
3935, 3966, 3976, 3982, 3997, 3999, 4023, 4035, 4057, 4070, 4078,
4079, 4081, 4102, 4112, 4114, 4115, 4118, 4119, 4121, 4126, 4130,
4162, 4168, 4214, 4215, 4217, 4262, 4268, 4271, 4282, 4308, 4313,
4325, 4331, 4336, 4347, 4396, 4435, 4444, 4474, 4527, 4552, 4570,
4574, 4575, 4634, 4678, 4751, 4768, 4770, 4784, 4787, 4811, 4812,
4881, 4918, 4930, 5069, 5071, 5074, 5170, 5176, 5250, 5281, 5360,
5418, 5439, 5563, 5566

Soy Protein Products (General, or Modern Products). See also:
Nutrition–Protein, Protein Quality, and Amino Acid Composition
105, 275, 439, 687, 689, 691, 696, 697, 700, 705, 709, 759, 760,
790, 1097, 1117, 1246, 1301, 1317, 1351, 1567, 1753, 1770, 2017,

Soy Proteins–Properties (Including Types {Globulins, Glycinin,
Beta- and Gamma-Conglycinin} Protein Fractions and Subunits,
Sedimentation Coefﬁcients, Nitrogen Solubility, and Rheology) 33,
41, 51, 60, 61, 67, 77, 105, 119, 128, 265, 319, 325, 328, 351, 354,

Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–
Individual Companies 3362, 3753, 4133, 4217, 4271, 4308, 4331,
4396, 4574, 4634, 5563, 5566
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374, 382, 413, 460, 485, 531, 551, 602, 743, 744, 759, 777, 821,
857, 1097, 1175, 1456, 1465, 1494, 1607, 1776, 1800, 1936, 2211,
2247, 2272, 2304, 2582, 2592, 2642, 2805, 2840, 2881, 3118, 3199,
3542, 3783, 3784, 3830, 3844, 4151, 4191, 4235, 4435, 4812, 4881,
4969, 5226, 5418

Soy Sauce and Ketchup: Key Records Concerning the Relationship
between the Two 23

113, 119, 120, 126, 136, 140, 148, 150, 151, 162, 171, 173, 175,
186, 209, 211, 226, 227, 230, 232, 233, 236, 249, 250, 251, 256,
258, 261, 263, 265, 266, 270, 271, 276, 283, 284, 294, 299, 313,
314, 316, 318, 319, 321, 325, 328, 331, 352, 353, 354, 359, 374,
378, 382, 386, 393, 401, 404, 406, 421, 430, 431, 436, 439, 457,
460, 461, 463, 468, 473, 480, 483, 484, 486, 491, 495, 497, 504,
512, 514, 515, 516, 518, 522, 530, 531, 532, 534, 537, 563, 566,
568, 569, 574, 578, 600, 608, 611, 615, 618, 624, 626, 628, 630,
634, 639, 654, 655, 672, 683, 704, 721, 724, 725, 740, 741, 743,
744, 757, 759, 772, 794, 806, 817, 823, 826, 827, 828, 844, 845,
851, 852, 858, 866, 869, 870, 877, 887, 917, 929, 935, 946, 985,
988, 1002, 1005, 1013, 1022, 1030, 1032, 1038, 1041, 1043, 1049,
1052, 1061, 1062, 1068, 1079, 1134, 1139, 1140, 1145, 1167, 1171,
1184, 1199, 1251, 1271, 1272, 1304, 1308, 1329, 1336, 1345, 1363,
1371, 1391, 1404, 1405, 1427, 1429, 1430, 1459, 1463, 1478, 1484,
1485, 1497, 1498, 1566, 1568, 1572, 1592, 1595, 1604, 1609, 1661,
1667, 1670, 1701, 1737, 1767, 1768, 1805, 1868, 1884, 1953, 1977,
2008, 2040, 2056, 2068, 2149, 2175, 2211, 2225, 2281, 2298, 2300,
2388, 2408, 2447, 2483, 2487, 2489, 2490, 2494, 2554, 2556, 2557,
2558, 2559, 2570, 2604, 2657, 2676, 2679, 2695, 2740, 2770, 2840,
2848, 2856, 2898, 2923, 2935, 3092, 3121, 3124, 3142, 3147, 3232,
3412, 3448, 3534, 3629, 3708, 3730, 3736, 3763, 3768, 3770, 3773,
3783, 3800, 3828, 3846, 3854, 3855, 3880, 3924, 4042, 4168, 4197,
4275, 4298, 4315, 4428, 4519, 4569, 4620, 4770, 4783, 4794, 4811,
4918, 4969, 5250, 5462, 5497

Soy Sauce and Shoyu–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 17, 23, 24, 41, 42, 58,
70, 82, 94, 294, 378, 463, 2211, 3730

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap,
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 58, 59,
99, 374, 1404, 1568, 1670, 1767, 2298, 3773, 3846

Soy Sauce, Chinese Style, Made with a Signiﬁcant Proportion of
Wheat or Barley 11, 29, 58, 108, 654, 858

Soy Sauce Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 11, 77, 82, 120, 150, 151, 227, 270, 468, 480,
484, 563, 568, 1391, 1661, 1768, 3534, 3730, 3736, 4042, 4315

Soy Proteins, Textured (General) 3778, 3881, 3982, 4168, 4313,
4629, 4811, 4881, 5170, 5173
Soy Proteins–Textured Isolates–Etymology of These Terms and
Their Cognates / Relatives in Various Languages 3962, 3965
Soy Proteins–Used as an Ingredient in or for Early Second
Generation Commercial Food or Beverage Products 3362
Soy Pudding, Custard, Parfait, or Mousse (Usually made from
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not
Fermented 608, 772, 845, 1005, 1022, 1184, 1418, 1427, 1439,
1566, 1572, 2554, 3286, 3412, 3921, 4023, 4035, 4680, 4719, 5084
Soy sauce. See Tamari, Teriyaki Sauce and Teriyaki (Soy Sauce is
the Main Sauce Ingredient), Worcestershire Sauce

Soy Sauce Companies (Asia)–Important Japanese Shoyu
Manufacturers Other Than Kikkoman and Yamasa–Higashimaru,
Marukin, Choshi, Higeta 480, 985, 3763

Soy Sauce Industry and Market Statistics, Trends, and Analyses–
Individual Companies 480

Soy sauce companies (Asia & USA). See Yamasa Corporation
(Choshi, Japan; and Salem, Oregon)

Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented
Soy Sauce

Soy sauce companies (international). See Kikkoman Corporation
(Tokyo, Walworth, Wisconsin; and Worldwide)

Soy Sauce, Non-Soy Relatives 88

Soy sauce companies or brands (USA). See La Choy, Oriental
Show-You Co
Soy Sauce, HVP Type (Non-Fermented or Semi-Fermented, Made
with Acid-Hydrolyzed Vegetable Protein; an Amino Acid Seasoning
Solution Rich in Glutamic Acid). Also Called Pejoratively Chemical
Soy Sauce 318, 917, 985, 1480, 2840, 3730, 4042, 4918
Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports,
Exports, International Trade 11, 17, 28, 31, 38, 136, 140, 148, 151,
186, 209, 230, 250, 251, 318, 563, 740, 741, 858, 935, 985, 1304,
1391, 1661, 1768
Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and
Traditional Worcestershire Sauce 2, 9, 11, 15, 16, 17, 23, 24, 28, 29,
31, 33, 37, 38, 39, 40, 41, 42, 47, 50, 51, 52, 55, 58, 60, 62, 63, 66,
68, 69, 70, 75, 76, 77, 80, 81, 82, 83, 85, 86, 88, 89, 91, 94, 99, 108,

Soy sauce, price of. See Price of Soy Sauce, Worcestershire Sauce,
or Early So-Called Ketchup (Which Was Usually Indonesian Soy
Sauce)
Soy Sauce Production–How to Make Soy Sauce on a Commercial
Scale 38
Soy sauce residue or dregs. See Fiber–Residue or Dregs from
Making Soy Sauce
Soy sauce served in cruets with cruet frames. See Cruets (Glass
Bottles)
Soy Sauce–Taiwanese Black Bean Sauce (Inyu), Made from Black
Soybean Koji. A Type of Fermented Black Soybean Sauce 313
Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient
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Soy Sprouts–Etymology of This Term and Its Cognates / Relatives
in Various Languages 86, 353, 608, 676, 741, 851, 852, 877, 1049,
1566, 1591
Soy Sprouts, Homemade–How to Grow at Home or on a Laboratory
Scale, by Hand 2898
Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 27,
76, 86, 101, 149, 155, 171, 209, 265, 287, 315, 350, 353, 374, 421,
463, 495, 545, 608, 626, 628, 654, 676, 714, 724, 741, 757, 759,
760, 772, 817, 823, 826, 851, 852, 858, 877, 943, 1005, 1010, 1030,
1041, 1043, 1049, 1061, 1134, 1145, 1184, 1257, 1285, 1336, 1363,
1404, 1431, 1439, 1478, 1484, 1497, 1498, 1566, 1572, 1591, 1622,
1640, 1767, 1772, 1799, 1868, 1884, 1953, 1957, 1977, 2021, 2023,
2040, 2068, 2149, 2225, 2298, 2345, 2351, 2388, 2408, 2447, 2450,
2483, 2487, 2489, 2493, 2554, 2570, 2661, 2715, 2716, 2840, 2856,
2898, 3121, 3147, 3149, 3412, 3543, 3576, 3629, 3708, 3763, 3773,
3880, 3917, 4039, 4224, 4230, 4283, 4711, 4918, 4928
Soy whip topping. See Whip Topping
Soy wine. See Fermented Specialty Soyfoods
Soy Yogurt–Fermented / Cultured 275, 354, 374, 403, 1199, 1868,
1870, 2028, 2298, 2447, 3858, 3911, 4167, 4215, 4680
Soy Yogurt (Generally Non-Dairy) 5006, 5084
Soy Yogurt–Not Fermented. Typically Made with Tofu (Includes
varieties “with active cultures” that are not actually cultured /
fermented) 4201, 4214
Soya Corporation of America and Dr. Armand Burke. See Also Dr.
Artemy A. Horvath 2351, 2758
Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (192942), and Soya Foods Ltd. (1933)]. See Spillers Premier Products
Ltd.
Soya–Soybean Production and Soy Products 704, 972, 1309, 1418,
1767, 2173, 2481, 2701, 4103
Soyanews: Monthly Newsletter Published by CARE in Colombo,
Sri Lanka (1978-1990) 3917
Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn
Kingma started Island Tofu Works, a tofu manufacturing company,
in Bar Harbor, Maine) 3971, 4918, 5313, 5322, 5431
SoyaWax International (Cedar Rapids, Iowa), Michael Richards,
and Heartland Candleworks Inc. or Candle in the Window 4759,
4859, 4868, 4871, 4887, 4897, 4898, 4899, 4900, 4902, 4919, 4925,
4937, 4953, 4957, 4958, 4970, 4983, 5039, 5042, 5045, 5051, 5081,
5085, 5089, 5093, 5101, 5107, 5140, 5183, 5184, 5185, 5186, 5187,
5189, 5193, 5194, 5195, 5196, 5197, 5198, 5199, 5200, 5201, 5202,
5203, 5205, 5274, 5311, 5425, 5443, 5449, 5453, 5473, 5521, 5542,
5543

SoyaWorld Inc. See ProSoya
Soybean archaeology. See Archaeology
Soybean Council of America. See American Soybean Association
(ASA)–Soybean Council of America
Soybean crushers (Asia). See Ajinomoto Co. Inc. (Tokyo, Japan),
Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd.,
Hohnen Oil Co., Ltd. (Tokyo, Japan), Nisshin Oil Mills, Ltd.
(Tokyo, Japan), Ruchi Soya Industries Ltd. (India), Showa Sangyo
Co. Ltd. (Tokyo, Japan), Yoshihara Oil Mill, Ltd. (Kobe, Japan)
Soybean Crushers (Asia)–(General) 4036, 4037
Soybean crushers (Canada). See ADM Agri-Industries Ltd.
(Windsor, Ontario, Canada), CanAmera Foods (Hamilton, Ontario,
Canada), Victory Soya Mills Ltd. (Toronto, Ontario)
Soybean Crushers (Canada), Early (Started Before 1941)–Milton
Oil Reﬁneries Ltd. (Milton, Ontario; March 1930–Renamed
Canadian Soyabeans Ltd. by March 1935), Dominion Linseed Oil
Co. (Baden, ONT; 1932), Soy Bean Oil and Meal Co-operative
Company of Canada, Ltd. (Chatham, ONT; 1932), Dominion Soya
Industries / Dominion Soya Products Co. (Montreal, Quebec; spring
1935), Soya Mills Limited (Stratford, ONT; Jan. 1936), Edgar
Soya Products (Belle River, Ontario; 1936), Toronto Elevators Ltd.
(Toronto, ONT; 1938) 1329, 1337, 1470, 1471, 1473, 1475, 1544,
1671, 2871, 2873, 3979, 5216
Soybean Crushers (Europe). See Unilever Corp., Lever Brothers
Co., Unimills B.V. (Netherlands)
Soybean crushers (Europe). See Ferruzzi-Montedison (Italy), Hansa
Muehle (Hamburg, Germany), Harburger Oelwerke Brinckmann
und Mergell (Harburg, near Hamburg, Germany), Noblee & Thoerl
GmbH (Hamburg, Germany), Oelmuehle Hamburg AG (Hamburg,
Germany), Stettiner Oelwerke (Stettin, Germany), Vandemoortele
N.V. (Izegem, Netherlands)
Soybean Crushers (Europe)–General 173, 181, 194, 214, 278, 3689
Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels
Midland Co. (ADM) (Decatur, Illinois), Bunge Corp. (White
Plains, New York), Cargill, Inc. (Minneapolis, Minneapolis),
Central Soya Co. (Fort Wayne, Indiana), Chicago Heights Oil Co.
(Chicago Heights, Illinois), Continental Grain Co. (New York,
New York), Dannen Mills (St. Joseph, Missouri), Delphos Grain
& Soya Products Co. (Delphos, Ohio), Honeymead Products Co.,
Lauhoff Grain Co. (Danville, Illinois), Pillsbury Feed Mills and
Pillsbury Co. (Minneapolis, Minnesota), Procter & Gamble Co.
(Cincinnati, Ohio). Including the Buckeye Cotton Oil Co., Quincy
Soybean Products Co. (Quincy, Illinois), Ralston Purina Co. (St.
Louis, Missouri), Shellabarger Grain Co. / Shellabarger Soybean
Mills (Decatur, Illinois), Spencer Kellogg & Sons, Inc. (Buffalo,
New York), Staley (A.E.) Manufacturing Co. (Decatur,, Swift & Co.
(Illinois)
Soybean Crushers (USA). See Seed Companies, Soybean–Funk
Brothers Seed Co. (Bloomington, Illinois)–After 1924, Sinaiko
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Family and Iowa Milling Co. (Cedar Rapids, Iowa)
Soybean crushers (USA), Cooperative. See AGRI Industries,
Inc. (Iowa), Ag Processing Inc a cooperative (AGP), Boone
Valley Cooperative Processing Association (Eagle Grove, Iowa),
CHS Cooperatives, Including Cenex, Inc. and Harvest States
Cooperatives (Which Includes Honeymead), Dawson Mills
(Dawson, Minnesota), Far-Mar-Co, Inc., Farmers Union Grain
Terminal Association (GTA), Farmland Industries, Inc., Gold
Kist, Honeymead (Mankato, Minnesota), Land O’Lakes, Inc.,
Missouri Farmers Association (MFA), Monticello Co-operative
Soybean Products Co. (Monticello, Piatt Co., Illinois), North Iowa
Cooperative Processing Association, (Manly, Iowa), Ohio Valley
Soybean Cooperative (Henderson, Kentucky), Riceland Foods
(Named Arkansas Grain Corp. before Sept. 1970)
Soybean Crushers (USA), Cooperative–General and Other 2758,
2774, 3069, 3747, 3861, 3909, 4054, 4528, 5167
Soybean crushers (USA), Early. See Elizabeth City Oil and
Fertilizer Co. (Elizabeth City, North Carolina; 1915)
Soybean Crushers (USA), Early–Paciﬁc Oil Mills and Albers
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By
1917 six other North Carolina oil mills were crushing soybeans),
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920),
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana;
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous
solvent) 268, 341, 451, 476, 488, 489, 496, 497, 511, 514, 515, 516,
550, 578, 580, 651, 742, 794, 813, 814, 816, 819, 855, 885, 889,
930, 982, 1013, 1046, 1051, 1412, 2220, 2223, 2384, 2488, 2758,
2786, 4213

2809, 2873, 2893, 2914, 3009, 3020, 3023, 3176, 3295, 3388, 3397,
3412, 3534, 3722, 3747, 3780, 3882, 3938, 4022, 4031, 4088, 4118,
4134, 4213, 4215, 4364, 4528, 4634, 4680, 4786, 4831, 4875, 4912,
4918, 5048, 5142, 5226, 5479, 5562
Soybean Crushing–Equipment–Solvent Extraction 118, 165, 184,
276, 278, 338, 379, 424, 433, 448, 449, 514, 515, 516, 519, 539,
550, 558, 562, 623, 666, 667, 678, 743, 744, 753, 755, 762, 784,
788, 816, 817, 824, 825, 864, 865, 885, 909, 918, 931, 963, 974,
976, 982, 1000, 1007, 1021, 1052, 1084, 1110, 1167, 1175, 1188,
1199, 1222, 1242, 1245, 1285, 1286, 1292, 1318, 1333, 1336, 1337,
1367, 1376, 1412, 1426, 1442, 1456, 1470, 1478, 1482, 1497, 1510,
1564, 1582, 1592, 1595, 1634, 1638, 1656, 1724, 1728, 1770, 1771,
1787, 1823, 1867, 1871, 1962, 1999, 2002, 2019, 2052, 2072, 2088,
2135, 2199, 2247, 2281, 2346, 2368, 2384, 2468, 2488, 2528, 2596,
2603, 2604, 2647, 2662, 2681, 2722, 2724, 2748, 2758, 2775, 2780,
2782, 2785, 2809, 2828, 2840, 2873, 2893, 2901, 2908, 2914, 2919,
2933, 3009, 3020, 3023, 3055, 3131, 3176, 3195, 3235, 3287, 3295,
3354, 3388, 3397, 3412, 3523, 3565, 3594, 3689, 3702, 3703, 3713,
3742, 3747, 3760, 3782, 3821, 3854, 3904, 3925, 3926, 3938, 3961,
3967, 3968, 3995, 4022, 4037, 4057, 4060, 4102, 4107, 4116, 4118,
4119, 4121, 4126, 4127, 4134, 4144, 4170, 4213, 4220, 4233, 4265,
4336, 4342, 4527, 4528, 4536, 4555, 4559, 4567, 4570, 4582, 4750,
4786, 4910, 4918, 4980, 4988, 5010, 5013, 5027, 5048, 5053, 5074,
5142, 5226, 5275, 5306, 5364, 5418, 5479
Soybean Crushing–Equipment–Wedge Press and Hand-Turned
Screw Press (Early Technology from China and Manchuria) 10, 15,
103, 281, 562, 729, 864, 909, 1199, 1592, 1595, 2019, 2488, 3846
Soybean Crushing–Explosions and/or Fires in Soybean Solvent
Extraction Plants (Making Soy Oil and Soybean Meal) 1100, 1373,
1376, 1388, 1871, 1892, 2102, 2135, 2782, 3023, 3295, 3388, 3941,
4118, 4119, 4127, 4322, 4528, 5027

Soybean Crushing–Equipment–Hydraulic Presses 29, 117, 180,
186, 270, 276, 299, 341, 433, 504, 512, 550, 562, 564, 642, 729,
740, 749, 783, 794, 865, 877, 885, 909, 919, 963, 982, 985, 991,
1007, 1167, 1188, 1199, 1242, 1336, 1412, 1454, 1456, 1478, 1482,
1496, 1497, 1582, 1592, 1595, 1667, 1731, 1770, 2019, 2404, 2488,
2678, 2715, 2758, 2775, 2780, 2885, 3020, 3023, 3412, 3631, 3722,
3747, 3780, 3994, 4088, 4213, 4767

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal)
169, 217, 247, 387, 489, 748, 777, 820, 877, 893, 923, 935, 946,
963, 970, 1028, 1052, 1084, 1085, 1141, 1188, 1216, 1269, 1284,
1285, 1286, 1318, 1319, 1325, 1367, 1376, 1415, 1438, 1442, 1446,
1449, 1457, 1461, 1474, 1483, 1510, 1613, 1620, 1663, 1701, 1724,
1728, 1770, 1771, 1773, 1799, 1874, 1913, 1918, 1946, 1962, 1997,
2005, 2018, 2030, 2050, 2064, 2065, 2072, 2196, 2232, 2282, 2323,
2359, 2368, 2373, 2389, 2392, 2429, 2430, 2445, 2465, 2468, 2474,
2525, 2533, 2539, 2545, 2568, 2603, 2605, 2624, 2625, 2643, 2651,
2709, 2775, 2785, 2812, 2815, 2845, 2850, 2873, 2891, 2893, 2895,
2901, 2932, 2933, 2940, 2942, 2947, 2972, 2978, 3013, 3014, 3023,
3028, 3055, 3073, 3081, 3246, 3294, 3387, 3450, 3512, 3628, 3663,
3707, 3741, 3747, 3785, 3801, 3804, 3818, 3824, 3835, 3859, 3861,
3892, 3904, 3921, 3925, 3937, 3938, 3961, 3971, 4019, 4078, 4109,
4111, 4116, 4127, 4134, 4170, 4197, 4235, 4276, 4331, 4335, 4342,
4357, 4492, 4567, 4575, 4678, 4763, 4794, 4930, 4980, 4988, 4989,
5028, 5041, 5048, 5071, 5129, 5166, 5216, 5323, 5390, 5479, 5493,
5526

Soybean Crushing–Equipment–Screw Presses and Expellers
(Continuous, Mechanical) 488, 519, 610, 794, 865, 867, 870, 885,
890, 909, 919, 982, 1062, 1100, 1167, 1170, 1188, 1242, 1319,
1412, 1454, 1456, 1469, 1470, 1478, 1482, 1487, 1496, 1497, 1582,
1667, 1731, 1770, 1892, 1950, 1961, 2014, 2220, 2223, 2250, 2266,
2376, 2384, 2404, 2488, 2528, 2596, 2603, 2678, 2758, 2775, 2780,

Soybean Crushing, Including Production and Trade of Soybean
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market
Statistics, Trends, and Analyses–237, 241, 248, 252, 254, 270, 294,
309, 444, 496, 504, 508, 524, 542, 549, 565, 576, 610, 615, 621,
635, 646, 680, 683, 707, 720, 739, 740, 749, 762, 775, 783, 788,
791, 794, 817, 859, 860, 877, 886, 904, 919, 954, 961, 972, 974,

Soybean Crushers (USA), Small Crushers–Arkansas Grain Corp.
(Helena & Stuttgart, Arkansas), Hemphill Soy Products (Kennett,
Missouri), Old Fort Mills (Marion, Ohio), Sioux Soya Mills
(Sioux City, Iowa), Soy Bean Processing Co. (Waterloo, Iowa),
Soybean Products, Inc. (Cedar Rapids, Iowa), Southern Soya Corp.
(Cameron, South Carolina), Soy-Rich Products (Wichita, Kansas),
Toledo Soybean Products (Toledo, Ohio) Western Soybean Mills
(Sioux Falls, South Dakota), etc.. 889, 893, 982, 1414, 1892, 2144,
2220, 2223, 2384, 2468, 2758
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982, 989, 1010, 1013, 1064, 1070, 1092, 1134, 1138, 1145, 1147,
1159, 1160, 1168, 1171, 1269, 1332, 1364, 1376, 1480, 1494, 1496,
1500, 1502, 1512, 1574, 1580, 1592, 1594, 1595, 1597, 1603, 1632,
1704, 1783, 1807, 1827, 1908, 1941, 2001, 2040, 2041, 2078, 2194,
2219, 2220, 2221, 2223, 2343, 2390, 2488, 2525, 2527, 2539, 2552,
2646, 2661, 2663, 2675, 2708, 2724, 2733, 2838, 2854, 2885, 2893,
2908, 2924, 2940, 3005, 3101, 3347, 3385, 3397, 3412, 3500, 3518,
3534, 3552, 3670, 3689, 3702, 3749, 3771, 3781, 3805, 3810, 3823,
3848, 3851, 3854, 3882, 3924, 3931, 3971, 3987, 3994, 3997, 4022,
4048, 4087, 4113, 4134, 4168, 4183, 4190, 4205, 4206, 4217, 4218,
4228, 4233, 4235, 4241, 4268, 4283, 4289, 4298, 4315, 4331, 4340,
4397, 4492, 4569, 5074, 5316, 5322
Soybean Crushing–New Soybean Crusher 341, 813, 1337, 1481,
4220
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics 816, 1012
Soybean crushing–solvents. See Solvents
Soybean Cultural Practices–No-Till, Conservation Tillage, and
Minimum Tillage Farming / Agriculture 4287, 4522, 4540, 4626,
4641, 4779
Soybean–General Comprehensive and Basic Important Publications
about Soybeans 817, 2397, 2845, 2891, 3853, 5176, 5461
Soybean–Growth Regulators / Substances Such as Triiodobenzoic
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins,
Dicamba, and Florigen 3740, 3745
Soybean koji. See Koji, Soybean
Soybean Marketing Association (1929-1932). Organized at Decatur,
Illinois on 16 Oct. 1929 1012, 1028, 1167, 1170, 3288, 3388
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses
4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 30, 31, 33, 34, 35, 36, 37, 38, 40, 41, 44, 46, 47, 48, 49,
50, 51, 52, 53, 54, 55, 56, 57, 59, 60, 61, 62, 63, 64, 65, 67, 68, 69,
70, 72, 73, 74, 75, 76, 77, 78, 80, 81, 82, 87, 88, 89, 90, 91, 92, 93,
94, 95, 96, 97, 98, 99, 100, 101, 103, 104, 106, 108, 112, 114, 115,
116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 127, 128, 129,
131, 132, 133, 135, 136, 137, 138, 139, 140, 141, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 157, 159, 163,
167, 168, 170, 172, 173, 175, 180, 182, 184, 185, 186, 192, 194,
196, 205, 207, 209, 211, 215, 218, 220, 228, 229, 230, 231, 241,
242, 243, 246, 250, 251, 255, 256, 258, 261, 263, 264, 265, 268,
269, 271, 273, 275, 281, 282, 283, 284, 286, 288, 294, 295, 299,
306, 308, 309, 315, 316, 327, 329, 330, 332, 350, 351, 352, 361,
368, 374, 383, 387, 403, 404, 406, 426, 430, 431, 436, 438, 444,
449, 450, 453, 460, 461, 467, 468, 470, 471, 472, 477, 480, 481,
483, 484, 486, 488, 490, 491, 492, 493, 496, 497, 498, 502, 504,
511, 514, 515, 516, 535, 538, 545, 559, 562, 563, 564, 566, 573,
576, 579, 589, 597, 607, 610, 611, 615, 616, 620, 621, 624, 625,
628, 629, 631, 634, 637, 642, 651, 654, 655, 659, 672, 711, 714,
717, 724, 725, 729, 740, 750, 755, 764, 772, 779, 784, 787, 788,
811, 813, 816, 817, 819, 824, 825, 826, 827, 839, 854, 862, 864,

865, 866, 867, 876, 877, 881, 890, 891, 892, 894, 905, 909, 917,
920, 934, 953, 958, 969, 975, 976, 979, 980, 985, 988, 990, 995,
1007, 1010, 1013, 1019, 1022, 1030, 1036, 1038, 1043, 1045, 1047,
1049, 1052, 1053, 1056, 1061, 1062, 1064, 1068, 1069, 1077, 1079,
1080, 1081, 1085, 1092, 1102, 1111, 1141, 1147, 1151, 1189, 1259,
1304, 1305, 1306, 1307, 1309, 1312, 1316, 1318, 1329, 1336, 1343,
1391, 1405, 1410, 1436, 1468, 1497, 1503, 1511, 1568, 1569, 1594,
1595, 1634, 1647, 1666, 1667, 1670, 1712, 1731, 1745, 1827, 1884,
1957, 1962, 2019, 2021, 2177, 2181, 2194, 2256, 2298, 2299, 2314,
2408, 2459, 2467, 2487, 2490, 2556, 2559, 2570, 2581, 2763, 2770,
2780, 2786, 2798, 2822, 2824, 2847, 2892, 2898, 2968, 2971, 3080,
3152, 3224, 3235, 3287, 3412, 3419, 3448, 3473, 3543, 3576, 3608,
3703, 3722, 3818, 3820, 3833, 3837, 3875, 3883, 3905, 3906, 3918,
3967, 3968, 3994, 4004, 4021, 4036, 4037, 4042, 4057, 4086, 4104,
4179, 4213, 4218, 4275, 4340, 4528, 4716, 4772, 4775, 5176, 5508,
5509, 5537
Soybean Meal–Etymology of This Term and Its Cognates /
Relatives in Various Languages 10, 12, 20, 21, 30, 72, 104, 117,
132, 181, 202, 231, 351, 457, 462, 653, 714, 851, 996, 1093, 1329,
1592, 1595, 1645, 1732, 2233
Soybean meal pellets. See Pellets Made from Soybean Meal
Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake,
Beancake, Soybean Cake, Oilmeal, or Presscake 5, 6, 7, 8, 10, 11,
12, 14, 15, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
34, 35, 36, 38, 46, 48, 49, 50, 52, 53, 54, 55, 56, 59, 60, 62, 63, 64,
65, 68, 70, 72, 74, 75, 76, 77, 78, 79, 80, 81, 90, 91, 92, 93, 94, 95,
96, 97, 98, 100, 101, 102, 103, 104, 105, 106, 108, 112, 115, 117,
118, 119, 120, 121, 122, 123, 124, 125, 128, 129, 130, 132, 135,
136, 137, 138, 139, 140, 141, 143, 144, 145, 146, 148, 149, 150,
151, 152, 154, 155, 156, 157, 158, 159, 160, 162, 165, 166, 167,
168, 170, 172, 173, 174, 175, 180, 181, 182, 184, 185, 186, 187,
189, 190, 192, 194, 196, 202, 204, 205, 206, 207, 209, 211, 212,
213, 215, 218, 220, 226, 227, 228, 231, 232, 233, 236, 239, 241,
243, 246, 248, 249, 250, 251, 253, 255, 256, 258, 261, 263, 264,
266, 268, 269, 270, 273, 276, 278, 280, 281, 282, 283, 284, 286,
294, 295, 296, 298, 299, 300, 305, 306, 308, 309, 312, 313, 316,
319, 320, 321, 323, 327, 328, 329, 331, 332, 334, 338, 341, 350,
351, 352, 357, 358, 361, 368, 372, 374, 379, 383, 387, 390, 391,
393, 401, 404, 406, 412, 428, 430, 431, 433, 436, 437, 438, 439,
442, 444, 448, 449, 450, 457, 458, 460, 461, 462, 463, 464, 467,
468, 469, 470, 471, 475, 476, 480, 481, 483, 484, 485, 486, 487,
488, 490, 491, 492, 496, 497, 498, 502, 504, 511, 512, 514, 515,
516, 518, 520, 521, 522, 523, 526, 529, 530, 535, 538, 541, 542,
544, 545, 549, 550, 559, 562, 563, 564, 565, 566, 568, 569, 572,
573, 576, 578, 579, 580, 587, 588, 589, 597, 599, 600, 601, 610,
611, 615, 616, 620, 621, 623, 624, 625, 626, 628, 629, 631, 634,
635, 637, 639, 642, 651, 654, 655, 659, 672, 674, 683, 692, 695,
701, 704, 711, 714, 717, 719, 720, 721, 723, 724, 725, 726, 729,
740, 743, 744, 749, 750, 755, 759, 760, 762, 763, 764, 772, 783,
784, 787, 788, 789, 791, 794, 795, 798, 806, 809, 810, 811, 813,
816, 817, 819, 820, 823, 824, 825, 826, 827, 828, 830, 832, 837,
839, 844, 846, 847, 850, 851, 852, 854, 864, 865, 866, 867, 870,
875, 876, 879, 881, 884, 885, 886, 887, 889, 890, 891, 892, 893,
894, 905, 906, 909, 916, 917, 920, 929, 930, 934, 935, 943, 948,
952, 953, 958, 961, 963, 969, 970, 972, 974, 975, 976, 979, 980,
981, 982, 985, 988, 990, 991, 995, 996, 997, 1000, 1007, 1010,
1012, 1013, 1014, 1019, 1020, 1021, 1022, 1023, 1024, 1030, 1031,
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1038, 1043, 1044, 1045, 1047, 1049, 1050, 1053, 1056, 1059, 1061,
1062, 1064, 1068, 1069, 1076, 1077, 1079, 1080, 1081, 1085, 1092,
1097, 1102, 1103, 1110, 1111, 1115, 1134, 1138, 1139, 1141, 1145,
1146, 1147, 1151, 1152, 1153, 1158, 1160, 1167, 1168, 1170, 1175,
1183, 1189, 1195, 1199, 1219, 1222, 1227, 1235, 1242, 1259, 1279,
1292, 1304, 1305, 1306, 1307, 1308, 1309, 1312, 1316, 1318, 1328,
1329, 1333, 1334, 1336, 1337, 1344, 1349, 1358, 1362, 1364, 1368,
1376, 1377, 1391, 1410, 1411, 1412, 1423, 1433, 1436, 1437, 1451,
1453, 1456, 1462, 1463, 1468, 1472, 1481, 1482, 1483, 1496, 1497,
1498, 1500, 1501, 1502, 1503, 1506, 1507, 1508, 1511, 1512, 1516,
1518, 1529, 1539, 1566, 1568, 1569, 1570, 1572, 1574, 1579, 1580,
1582, 1592, 1595, 1597, 1609, 1610, 1616, 1619, 1632, 1634, 1635,
1639, 1643, 1645, 1660, 1661, 1666, 1667, 1669, 1670, 1679, 1690,
1692, 1693, 1704, 1711, 1712, 1731, 1732, 1733, 1737, 1740, 1741,
1743, 1745, 1753, 1767, 1772, 1787, 1791, 1792, 1799, 1804, 1821,
1823, 1827, 1830, 1867, 1869, 1871, 1877, 1884, 1886, 1892, 1900,
1912, 1918, 1927, 1935, 1950, 1958, 1961, 1977, 1978, 1999, 2004,
2008, 2010, 2017, 2019, 2023, 2024, 2028, 2043, 2052, 2056, 2070,
2142, 2145, 2167, 2177, 2181, 2194, 2198, 2220, 2221, 2223, 2233,
2244, 2247, 2250, 2256, 2260, 2266, 2274, 2284, 2290, 2298, 2299,
2314, 2343, 2344, 2353, 2369, 2376, 2384, 2404, 2408, 2416, 2419,
2432, 2436, 2447, 2455, 2459, 2467, 2482, 2483, 2487, 2488, 2490,
2510, 2513, 2527, 2541, 2556, 2557, 2559, 2566, 2570, 2583, 2594,
2604, 2621, 2635, 2644, 2649, 2662, 2667, 2668, 2678, 2697, 2706,
2707, 2715, 2740, 2758, 2760, 2762, 2763, 2770, 2780, 2786, 2798,
2809, 2812, 2820, 2822, 2825, 2827, 2830, 2838, 2840, 2847, 2851,
2856, 2857, 2860, 2863, 2871, 2878, 2892, 2898, 2904, 2908, 2914,
2915, 2923, 2924, 2933, 2935, 2968, 2971, 2982, 3005, 3020, 3021,
3079, 3080, 3101, 3111, 3130, 3131, 3147, 3152, 3172, 3176, 3195,
3197, 3224, 3235, 3251, 3261, 3278, 3286, 3287, 3289, 3295, 3310,
3313, 3332, 3354, 3363, 3383, 3385, 3388, 3412, 3419, 3447, 3448,
3449, 3473, 3500, 3534, 3552, 3553, 3565, 3574, 3576, 3584, 3594,
3608, 3631, 3639, 3663, 3689, 3699, 3703, 3708, 3722, 3724, 3730,
3742, 3747, 3750, 3755, 3759, 3763, 3765, 3770, 3771, 3780, 3790,
3794, 3796, 3805, 3809, 3810, 3817, 3818, 3820, 3821, 3823, 3828,
3833, 3837, 3846, 3851, 3853, 3854, 3857, 3861, 3875, 3882, 3885,
3905, 3906, 3917, 3918, 3922, 3926, 3931, 3948, 3967, 3968, 3976,
3979, 3993, 3994, 3995, 4004, 4022, 4035, 4036, 4037, 4053, 4057,
4060, 4077, 4082, 4086, 4087, 4088, 4102, 4103, 4104, 4106, 4107,
4113, 4126, 4133, 4152, 4153, 4162, 4163, 4168, 4190, 4194, 4206,
4213, 4214, 4217, 4220, 4265, 4271, 4275, 4283, 4298, 4299, 4303,
4308, 4315, 4322, 4324, 4336, 4340, 4357, 4363, 4364, 4527, 4528,
4536, 4559, 4569, 4570, 4582, 4630, 4632, 4634, 4680, 4724, 4737,
4755, 4765, 4767, 4768, 4793, 4834, 4889, 4906, 4910, 4918, 4969,
5007, 5010, 5013, 5041, 5053, 5158, 5175, 5176, 5204, 5226, 5306,
5307, 5330, 5418, 5436, 5446, 5475, 5476, 5482, 5484, 5493, 5496,
5502, 5508, 5509, 5537, 5562
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds 108, 393, 817, 1436, 2513, 3630, 3880
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds as Determined by Microscopy or Microscopic Examination
226, 276, 374, 382, 495, 2297, 2636, 3218, 3287
Soybean oil. See Soy Oil
Soybean oil constants. See Soy Oil Constants
Soybean–origin and domestication. See Origin, Domestication, and

Dissemination of the Soybean (General)
Soybean paste. See Miso
Soybean pellets. See Pellets Made from Soybean Meal
Soybean–Physiology and Biochemistry (Including Photoperiodism,
Photosynthesis, Translocation, Plant Water Relations, Respiration,
Photorespiration) 686, 1234, 2682, 2683, 2803, 3630, 3853, 3880
Soybean–Physiology and Biochemistry–Maturity Groups 2226
Soybean–Physiology–Day-Neutral / Photoperiod Insensitive
Soybean Varieties 3880
Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic
Effects, or Photo-Thermal Responses 4224
Soybean processing. See Soybean Crushing
Soybean production. See–Fertilizers and Plant Nutrition, Cover
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation
of Soybean Plants for Soil Improvement, Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping, Cultural Practices,
Green Manure, Harvesting and Threshing, Identity Preserved /
Preservation, Organically Grown Soybeans, Peoria Plan of 1928-29
for Growing, Selling, and Processing Soybeans, Plant Protection
from Diseases, Pests and Other Types of Injury (General), Price of
Soybeans, Soybean Seeds and Soybean Products–Except Sauces
(Which See), Seed Germination or Viability–Not Including Soy
Sprouts, Seed Quality, Seed Treatment, Yield Statistics, Soybean
Soybean production and the soil. See Soil Science
Soybean production–Costs. See Cost of Producing Soybeans
Soybean production–Farm equipment. See Machinery
(Agricultural), Implements, Equipment, and Mechanization
Soybean production–Farm machinery. See Combines, Combines–
Etymology, Farm Machinery–Etymology
Soybean production–Farm Machinery. See Tractors
Soybean Production–General, and Amount Produced 6, 7, 49, 55,
80, 91, 101, 112, 211, 212, 246, 256, 260, 280, 281, 282, 290, 295,
296, 298, 378, 401, 463, 487, 558, 615, 621, 703, 726, 792, 805,
816, 819, 864, 882, 904, 909, 929, 935, 946, 958, 990, 1001, 1022,
1076, 1079, 1085, 1092, 1116, 1141, 1145, 1167, 1182, 1188, 1197,
1214, 1216, 1265, 1339, 1368, 1376, 1377, 1378, 1385, 1421, 1422,
1428, 1433, 1440, 1441, 1442, 1462, 1472, 1493, 1494, 1503, 1572,
1574, 1590, 1594, 1595, 1609, 1641, 1650, 1651, 1670, 1691, 1704,
1724, 1728, 1731, 1753, 1799, 1807, 1824, 1884, 1941, 1945, 1950,
1977, 2005, 2040, 2058, 2077, 2132, 2139, 2152, 2153, 2194, 2215,
2220, 2223, 2236, 2253, 2300, 2305, 2333, 2343, 2347, 2385, 2388,
2408, 2427, 2428, 2462, 2504, 2506, 2549, 2568, 2657, 2667, 2677,
2756, 2762, 2780, 2798, 2806, 2825, 2833, 2836, 2838, 2845, 2850,
2852, 2859, 2860, 2878, 2882, 2891, 2892, 2944, 2971, 3023, 3130,
3251, 3477, 3478, 3574, 3640, 3700, 3707, 3754, 3766, 3780, 3781,
3808, 3818, 3820, 3824, 3828, 3833, 3834, 3846, 3853, 3855, 3861,
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3904, 3971, 3976, 4007, 4058, 4059, 4082, 4224, 4283, 4287, 4305,
4336, 4342, 4393, 4525, 4743, 5380

654, 655, 662, 672, 692, 759, 760, 823, 828, 858, 905, 935, 1139,
1436, 2221, 2552, 2596

Soybean production in tropical and subtropical countries. See
Tropical and Subtropical Countries, Soybean Production in (Mostly
in

Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or
Medicine, or Their Nutritional Value 108, 149, 171, 462, 905

Soybean Production–Industry and Market Statistics, Trends, and
Analyses 3749, 3848, 3971, 4007, 4183, 4193, 4195, 4205, 4246,
4248, 4283, 4298, 4315, 4525, 4529, 4569, 4793, 5072
Soybean production–Marketing. See Chicago Board of Trade
(CBOT), Marketing Soybeans, Railroads / Railways and Special
Trains and/or Exhibit Cars Used to Promote Soybeans and Soybean
Production, Soybean Marketing Association (1929-1932)
Soybean production–Nitrogen Fixation and Inoculation. See
Nitragin Inoculant and The Nitragin Company
Soybean production, organic. See Organic Soybean Production
Soybean production–Plant protection. See Diseases (Bacterial,
Fungal, and Viral / Virus), Insects–Pest Control. See also: Integrated
Pest Management, Nematodes–Disease Control, Pesticides
(General), Weeds–Control and Herbicide Use
Soybean production–Research. See Research on Soybeans
Soybean Rust (Fungal Disease) 4298, 5233
Soybean Seeds–Black in Color. Food Use is Not Mentioned 6, 7,
25, 42, 43, 44, 45, 46, 49, 51, 58, 60, 76, 77, 87, 101, 104, 119,
162, 168, 171, 184, 226, 249, 266, 281, 282, 294, 299, 313, 315,
339, 340, 352, 353, 393, 414, 428, 430, 438, 461, 462, 469, 486,
494, 497, 504, 505, 511, 514, 515, 516, 520, 530, 545, 585, 586,
600, 615, 626, 631, 643, 654, 655, 662, 670, 672, 683, 692, 703,
723, 737, 757, 759, 760, 794, 798, 804, 805, 817, 823, 828, 847,
858, 864, 887, 888, 893, 1012, 1085, 1139, 1141, 1158, 1168, 1169,
1170, 1208, 1222, 1329, 1411, 1436, 1594, 1609, 1660, 1740, 1741,
1772, 1828, 1926, 2173, 2221, 2483, 2494, 2552, 2661, 2794, 3625,
3812, 4104, 4163, 4193, 4275, 4342, 4519, 4928, 5360
Soybean Seeds–Black in Color. Used as Food (Including in
Fermented Black Soybeans and Inyu), Beverage, Feed, or
Medicine, or Their Nutritional Value 4, 21, 22, 94, 108, 149, 155,
173, 265, 353, 374, 460, 628, 743, 744, 760, 905, 1363, 1404, 2264,
2898
Soybean Seeds–Brown in Color. Especially Early Records 42, 51,
56, 59, 76, 149, 155, 171, 184, 266, 315, 352, 374, 393, 428, 438,
469, 494, 504, 505, 545, 600, 626, 662, 672, 703, 737, 757, 804,
888, 1139, 1158, 1186, 1329, 1436, 1571, 1609, 1660, 1772, 1807,
2221, 4342
Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or
Medium Green, Medium Early Green, Medium Green, Samarow,
Sonoma, and Tashing 5, 12, 26, 42, 53, 56, 58, 59, 74, 76, 77, 101,
108, 149, 155, 171, 172, 184, 248, 266, 281, 282, 315, 339, 352,
374, 414, 461, 462, 469, 504, 505, 530, 545, 585, 600, 618, 631,

Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded,
Flecked, Variegated, or Bicolored 42, 58, 76, 149, 266, 353, 504,
545, 744
Soybean Seeds–Red in Color 42, 58
Soybean Seeds–White in Color 8, 10, 11, 15, 21, 22, 26, 41, 42, 45,
53, 58, 61, 62, 74, 76, 101, 108, 119, 149, 249, 266, 281, 282, 414,
434, 600, 628, 629, 654, 655, 683, 828
Soybean Seeds–Yellow in Color. Including Yellowish White, Cream
Colored, and Pale (Pallida). Especially Early Records. See also:
Soybean Seeds–White 4, 6, 7, 8, 12, 15, 21, 22, 26, 31, 32, 38, 42,
46, 49, 51, 53, 58, 59, 61, 62, 74, 76, 87, 101, 104, 108, 119, 149,
155, 168, 171, 173, 184, 214, 226, 248, 249, 266, 281, 282, 294,
299, 315, 334, 352, 353, 374, 393, 414, 462, 469, 496, 497, 504,
505, 511, 520, 545, 566, 568, 585, 586, 600, 626, 631, 643, 662,
672, 692, 703, 704, 723, 737, 743, 744, 757, 759, 760, 772, 782,
794, 823, 828, 858, 887, 888, 930, 935, 1139, 1168, 1329, 1436,
1609, 1660, 1772, 1807, 2220, 2221, 2223, 2848
Soybean–Taxonomy / Classiﬁcation 50, 108, 817
Soybean–Terminology and Nomenclature–Fanciful Terms and
Names 475, 741, 887, 1472, 1908, 2077, 2281, 2450, 2554, 4197
Soybean Varieties Canada–Harosoy 3397
Soybean Varieties Canada–Harovinton–Large-Seeded and / or
Vegetable-Type 4540
Soybean Varieties Canada–Maple Arrow 5389
Soybean Varieties Canada–O.A.C. 111–Early Development 1139
Soybean Varieties Canada–O.A.C. 211–Early Development 1139,
1329, 1609, 1807
Soybean Varieties Canada–Quebec No. 537–Early Development
505, 662, 1329
Soybean Varieties Canada–Quebec No. 92–Early Development 505,
585, 662, 1139, 1329, 2173
Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant
Yellow)–Early Introduction 1828
Soybean Varieties USA–Acme–Early Introduction 469
Soybean Varieties USA–Agate–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–A.K.–Early Introduction 887, 893, 1001,
1168, 1169, 1170, 1186, 1807, 2419
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Soybean Varieties USA–Aksarben–Early Introduction 1436, 1660,
2221
Soybean Varieties USA–Amherst–Early Introduction 469, 505, 530,
672, 737, 1436
Soybean Varieties USA–Aoda–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Arlington–Early Introduction 469, 497,
505, 662, 672, 737, 794, 1436
Soybean Varieties USA–Auburn–Early Selection (1907) 438, 494,
497, 505, 530, 672, 737, 794, 1436, 1807
Soybean Varieties USA–Austin–Early Introduction 469, 505, 520,
662, 672, 1436, 1660
Soybean Varieties USA–Baird–Early Introduction 737
Soybean Varieties USA–Bakaziro / Bakajiro–Early Introduction.
Renamed Amherst by May 1907 672

Soybean Varieties USA–Chame–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Chernie–Early Introduction 505, 1436,
1807, 2221
Soybean Varieties USA–Chestnut–Early Selection (1907) 505, 530,
662, 1139, 1436, 2221, 2483
Soybean Varieties USA–Chiquita–Early Introduction 497, 511, 600,
643, 672, 823, 1436, 1772, 2221
Soybean Varieties USA–Chusei–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Cloud–Early Introduction 469, 505, 530,
586, 662, 737, 1436
Soybean Varieties USA–Columbia / Columbian–Early Introduction
505, 662, 1436, 2221
Soybean Varieties USA–Duggar–Early Introduction 393

Soybean Varieties USA–Bansei–Large-Seeded and / or VegetableType 2221, 3388, 3576

Soybean Varieties USA–Dunﬁeld–Early Introduction 1168, 1169,
1411, 1436, 1441, 1609, 1660, 1739, 1740, 1741, 1772, 1792, 2221,
2661, 3128

Soybean Varieties USA–Barchet–Early Introduction 393, 462, 469,
511, 600, 626, 631, 662, 672, 759, 760, 1436, 1772, 2221

Soybean Varieties USA–Early Black–Early Introduction. Renamed
Buckshot by May 1907 340, 505, 672, 692, 1436, 1609

Soybean Varieties USA–Best Green–Early Introduction. Renamed
Hope by 1910 672

Soybean Varieties USA–Early Brown–Early Introduction 438, 494,
505, 600, 626, 662, 737, 804, 888, 1329, 1436, 1807, 4342

Soybean Varieties USA–Biloxi–Early Introduction 511, 600, 626,
631, 643, 823, 1436, 1772, 1807, 2164, 2173, 2221, 3128

Soybean Varieties USA–Early Dwarf Green–Early Introduction 672

Soybean Varieties USA–Black–Early Introduction. Renamed
Buckshot by May 1907 469, 744
Soybean Varieties USA–Black Ebony–Early Introduction 1012
Soybean Varieties USA–Black Eyebrow–Early Introduction 497,
505, 511, 600, 626, 631, 643, 662, 672, 737, 759, 760, 794, 1139,
1168, 1169, 1436, 1807, 2221, 2483, 4342
Soybean Varieties USA–Brindle–Early Introduction 505
Soybean Varieties USA–Brooks–Early Introduction 1436
Soybean Varieties USA–Brown–Early Introduction 469, 505, 662,
672, 1139, 1186, 1436
Soybean Varieties USA–Brownie–Early Introduction 505, 662,
4193
Soybean Varieties USA–Buckshot–Early Introduction 155, 171,
352, 469, 672, 817, 1436
Soybean Varieties USA–Butterball–Early Introduction 155, 817

Soybean Varieties USA–Early Green–Early Introduction 352, 600,
1436
Soybean Varieties USA–Early White–Early Introduction. Renamed
Ito-San by about 1902 414, 600
Soybean Varieties USA–Early Yellow–Early Introduction. Renamed
Ito San by about 1902 545, 586, 600, 1139, 1329, 1436, 1807
Soybean Varieties USA–Easycook / Easy Cook–Early Introduction.
Large-Seeded and/or Vegetable-Type 643, 1030, 1049, 1436, 1518,
1609, 1772, 2221, 2661
Soybean Varieties USA–Ebony–Early Introduction 155, 438, 462,
505, 520, 530, 662, 737, 888, 893, 1012, 1168, 1169, 1170, 1436,
1807, 2221
Soybean Varieties USA–Eda–Early Introduction 817, 1436
Soybean Varieties USA–Eda Mame–Early Introduction. Renamed
Ito San by 1910 1792
Soybean Varieties USA–Edna–Early Introduction 737
Soybean Varieties USA–Edward–Early Introduction 505, 520, 662,
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Soybean Varieties USA–Elton–Early Introduction 505, 530, 600,
626, 692, 1139, 1436, 2221

Soybean Varieties USA–Hamilton–Early Introduction 1168, 1436,
4193
Soybean Varieties USA–Hankow–Early Introduction 173, 278

Soybean Varieties USA–Emperor–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–Higan–Large-Seeded and / or VegetableType 1669, 2221

Soybean Varieties USA–Etum or Eatum–Large-Seeded and / or
Vegetable-Type 2221

Soybean Varieties USA–Hiro–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–Fairchild–Early Introduction 505, 1436

Soybean Varieties USA–Hokkaido–Large-Seeded and / or
Vegetable-Type 2221, 3388

Soybean Varieties USA–Farnham–Early Introduction 520
Soybean Varieties USA–Flat King–Early Introduction 505, 662
Soybean Varieties USA–Fuji–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Funk Delicious–Large-Seeded and / or
Vegetable-Type 2221, 4019
Soybean Varieties USA–Gardensoy–Large-Seeded and / or
Vegetable-Type 5448

Soybean Varieties USA–Hollybrook–Early Introduction 155, 171,
352, 393, 414, 438, 462, 469, 494, 497, 505, 511, 530, 585, 600,
626, 662, 692, 737, 759, 760, 794, 798, 805, 1436, 1772, 1807,
2221, 3625
Soybean Varieties USA–Hongkong / Hong Kong–Early
Introduction 1436, 2221
Soybean Varieties USA–Hoosier–Early Introduction 1436, 2221
Soybean Varieties USA–Hope–Early Selection (1905) 1436

Soybean Varieties USA–Giant Green–Large-Seeded and / or
Vegetable-Type 3388

Soybean Varieties USA–Hurrelbrink–Early Introduction 1167,
1168, 2221, 2419

Soybean Varieties USA–Goku–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–Imperial–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–Gosha–Early Introduction. Renamed
Manhattan by May 1907 672

Soybean Varieties USA–Indiana Hollybrook–Early Development
1436

Soybean Varieties USA–Green–Early Introduction 505, 662, 1436

Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu,
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow,
Early, Eda Mame, Coffee Berry 171, 358, 414, 438, 462, 469, 494,
497, 505, 511, 520, 530, 585, 600, 626, 631, 662, 672, 692, 737,
759, 760, 794, 804, 817, 823, 847, 888, 893, 905, 935, 1139, 1168,
1169, 1436, 1441, 1609, 1660, 1772, 2221, 3832, 4193, 4342

Soybean Varieties USA–Green Medium–Early Introduction.
Renamed Guelph by May 1907 672
Soybean Varieties USA–Guelph–Early Introduction 171, 346, 352,
462, 469, 505, 511, 520, 600, 631, 662, 672, 737, 759, 760, 804,
817, 823, 905, 1436, 1660
Soybean Varieties USA–Habaro–Early Introduction. Also spelled
“Habara” in Canada 505, 520, 530, 586, 737, 1139, 1436, 1660,
2221
Soybean Varieties USA–Haberlandt–Early Introduction 149, 346,
393, 462, 469, 497, 505, 511, 520, 586, 600, 631, 643, 662, 672,
692, 704, 737, 759, 794, 804, 805, 887, 905, 1168, 1169, 1186,
1436, 1660, 2221, 2661
Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded
and / or Vegetable-Type 600, 643, 759, 760, 804, 823, 1030, 1049,
1436, 1609, 1772, 2221
Soybean Varieties USA–Hakote–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–Jackson–Large-Seeded and / or VegetableType 3397
Soybean Varieties USA–Jet–Early Introduction 469, 505, 672,
1436, 4193
Soybean Varieties USA–Jogun–Large-Seeded and / or VegetableType 2221, 3543
Soybean Varieties USA–Kanro–Large-Seeded and / or VegetableType 905, 2173, 2221, 3543
Soybean Varieties USA–Kanum–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Kentucky–Early Introduction 414, 1436
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Soybean Varieties USA–Kingston–Early Introduction 520, 817,
905, 1436, 1660
Soybean Varieties USA–Kura–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Laredo–Early Introduction 969, 1168,
1222, 1436, 1772, 1807, 2221, 2794
Soybean Varieties USA–Lexington–Early Introduction 511, 600,
1436, 2221
Soybean Varieties USA–Lowrie–Early Selection (1908) 505, 662
Soybean Varieties USA–Mammoth Brown–Early Introduction
1436, 1660, 1772, 2221
Soybean Varieties USA–Mammoth–Early Introduction 346, 352,
393, 462, 469, 497, 505, 511, 520, 600, 626, 631, 635, 759, 760,
794, 817, 823, 905, 1186, 1436, 1660, 3625
Soybean Varieties USA–Mammoth Yellow–Early Introduction 171,
469, 496, 511, 585, 643, 672, 692, 704, 723, 805, 887, 888, 930,
935, 1168, 1436, 1609, 1622, 1660, 1772, 1807, 2220, 2221, 2223,
2848, 3128
Soybean Varieties USA–Manchu–Early Introduction 505, 511, 600,
626, 631, 643, 662, 672, 692, 737, 759, 760, 804, 847, 887, 893,
1012, 1139, 1168, 1169, 1170, 1197, 1329, 1353, 1411, 1419, 1436,
1441, 1609, 1740, 1741, 1772, 1807, 2221, 2419, 3128, 3388, 4342
Soybean Varieties USA–Manchuria–Early Introduction 530, 737,
1436, 4193
Soybean Varieties USA–Mandarin–Early Introduction 804, 1063,
1139, 1329, 1436, 1441, 1455, 1609, 1660, 1740, 1741, 1807, 2173,
2221, 2283, 2483
Soybean Varieties USA–Manhattan–Early Introduction 505, 672,
737

Soybean Varieties USA–Meyer–Early Introduction 171, 505, 520,
662, 969, 1436, 2102
Soybean Varieties USA–Midwest–Early Introduction 887, 888, 893,
905, 1168, 1169, 1170, 1436, 1468, 2221, 2355
Soybean Varieties USA–Mikado–Early Development 438, 494, 497,
505, 530, 600, 626, 794, 798, 1436, 1807, 3832
Soybean Varieties USA–Minnesota 166 and Minnesota 167–Early
Selections 1139
Soybean Varieties USA–Minsoy–Early Introduction 1436, 1660,
2221
Soybean Varieties USA–Mongol–Early Introduction 530, 600, 692,
887, 1436, 3832, 4193
Soybean Varieties USA–Morse–Early Introduction 505, 662, 887,
1186, 1436, 1807, 2221
Soybean Varieties USA–Nanda–Large-Seeded and / or VegetableType 2221, 3658
Soybean Varieties USA–Nemo–Early Introduction 1436
Soybean Varieties USA–Nuttall–Early Introduction 352, 1436
Soybean Varieties USA–Ogemaw / Ogema–Early Development.
Synonym–Dwarf Brown (Morse 1948) 171, 505, 585, 662, 817,
888, 935, 1158, 1436, 1571, 1609, 1807, 2221, 4193
Soybean Varieties USA–Ohio 9001–Early Introduction 530, 1436
Soybean Varieties USA–Ohio 9016–Early Introduction 530
Soybean Varieties USA–Ohio 9035–Early Development. Renamed
Hamilton by 1923 530, 692, 737, 1168, 1436

Soybean Varieties USA–Medium Brown–Early Introduction 4193

Soybean Varieties USA–Okute / O’kute / O’Kute–Early
Introduction 505, 662, 737, 1436

Soybean Varieties USA–Medium Early Black–Early Introduction.
Renamed Buckshot by 1907 1828

Soybean Varieties USA–Osaya–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–Medium Early Green–Early Introduction.
Renamed Guelph by about 1907 692

Soybean Varieties USA–Otootan / O-too-tan–Early Introduction
436, 805, 1222, 1436, 1772, 2221, 2661, 2898

Soybean Varieties USA–Medium Early Yellow–Early Introduction
4193

Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 393,
438, 462, 469, 494, 497, 505, 511, 520, 530, 600, 626, 631, 643,
662, 672, 723, 737, 759, 760, 794, 798, 823, 893, 1168, 1169, 1411,
1436, 1570, 1660, 1740, 1741, 1807, 1926, 2221, 2898, 3625, 4193

Soybean Varieties USA–Medium Green–Early Introduction 414,
505, 530, 585, 600, 817, 823, 935, 1139, 1436, 2221
Soybean Varieties USA–Medium Yellow–Early Selection (1905).
Renamed Midwest by 1923 414, 462, 497, 505, 511, 520, 600, 626,
631, 662, 672, 692, 737, 759, 760, 794, 798, 887, 1436, 1660
Soybean Varieties USA–Merko–Early Introduction 1436

Soybean Varieties USA–Perley’s Mongol–Early Selection (1912)
1436
Soybean Varieties USA–Pinpu–Early Introduction 1436, 2221
Soybean Varieties USA–Riceland–Early Introduction 393, 1436
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Soybean Varieties USA–Rokugatsu–Early Introduction 672
Soybean Varieties USA–Rokusun–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Sac–Large-Seeded and / or Vegetable-Type
3543
Soybean Varieties USA–Samarow–Early Introduction 171, 346,
352, 505, 520, 817, 1660
Soybean Varieties USA–Sato–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Seminole–Large-Seeded and / or
Vegetable-Type 2221, 2831, 4342

Soybean Varieties USA–Tastee–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Toku–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Tokyo / Tokio–Early Introduction 346,
469, 497, 505, 511, 600, 626, 631, 643, 662, 672, 759, 760, 794,
798, 804, 1436, 1772, 1807, 2221
Soybean Varieties USA–Trenton–Early Introduction 1436
Soybean Varieties USA–Vinton–Large-Seeded and / or VegetableType 4230, 4977

Soybean Varieties USA–Shanghai–Early Introduction 511, 520,
600, 1436, 3625

Soybean Varieties USA–Virginia–Early Selection (1907) 469, 497,
505, 511, 600, 626, 643, 662, 672, 723, 759, 760, 794, 804, 823,
887, 893, 969, 1061, 1168, 1169, 1170, 1436, 1609, 1660, 1772,
1792, 1807, 2221

Soybean Varieties USA–Sherwood–Early Introduction 505, 662,
1436

Soybean Varieties USA–Waseda–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–Shingto–Early Introduction 530, 1436

Soybean Varieties USA–Wea–Early Introduction 1436, 2221

Soybean Varieties USA–Shiro–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–White Eyebrow–Early Introduction 505,
662, 864, 1436

Soybean Varieties USA–Sioux–Large-Seeded and / or VegetableType 2221

Soybean Varieties USA–Willomi–Large-Seeded and / or VegetableType 2192, 2221

Soybean Varieties USA–Sooty–Early Selection 505, 662, 1436,
2221

Soybean Varieties USA–Wilson–Early Introduction 414, 438, 462,
469, 494, 497, 505, 511, 514, 515, 516, 585, 631, 662, 672, 737,
759, 760, 794, 887, 893, 1061, 1168, 1169, 1208, 1436, 1609, 1792,
2221

Soybean Varieties USA–Sousei–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Southern Proliﬁc–Early Introduction 1436,
1772, 2221
Soybean Varieties USA–Soysota–Early Introduction 1436, 2057,
2221
Soybean Varieties USA–Suru–Large-Seeded and / or VegetableType 2221
Soybean Varieties USA–Swan–Early Introduction 505, 662, 737
Soybean Varieties USA–Taha–Early Introduction 520, 530, 662,
1436

Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 /
Wilson-5 / Wilson V–Early Selection (1912) 600, 626, 643, 723,
759, 760, 804, 1168, 1436, 1660, 2221
Soybean Varieties USA–Wing’s Mikado–Early Development 4193
Soybean Varieties USA–Wing’s Mongol–Early Development 4193
Soybean Varieties USA–Wing’s Sable–Early Development 4193
Soybean Varieties USA–Wisconsin Black–Early Introduction 804,
847, 1158, 1329, 1436, 1609, 1807, 2221
Soybean Varieties USA–Yellow–Early Introduction 600, 1436

Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel
Black–Early Introduction 600, 672, 1436, 1772, 2221

Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction
600, 1436, 2221

Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early
Introduction. Renamed Tarheel Black by May 1915 737

Soybean Varieties USA–Yoshioka–Early Introduction. Renamed
Yosho by May 1907 672, 744

Soybean Varieties USA–Tashing–Early Introduction 505, 1436,
1807

Soybean Varieties USA–Yosho–Early Introduction 346, 530, 672,
1436
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Soybeans, black. See Soybean Seeds–Black in Color

Soymilk. See Calf, Lamb, or Pig Milk Replacers

Soybeans, ground (used as food). See Whole Dry Soybeans

Soymilk companies (Canada). See ProSoya

Soybeans, whole dry (used unprocessed as feed). See Whole Dry
Soybeans

Soymilk companies (Europe). See Alpro (Wevelgem, Belgium),
Plamil Foods Ltd. (Folkestone, Kent, England) and The Plantmilk
Society

Soybeans, whole dry (used unprocessed as food). See Whole Dry
Soybeans
Soybeans, wild. See Wild Soybeans (General)
Soyfood products, commercial. See Commercial Soy Products–New
Products
Soyfoods Center. See Soyinfo Center (Lafayette, California)
Soyfoods companies (Canada). See Yves Veggie Cuisine
(Vancouver, BC, Canada)

Soymilk companies (USA). See Vitasoy
Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk).
Also Called Soybase or Soy Base 184, 196, 275, 331, 354, 374,
378, 382, 403, 522, 531, 534, 600, 630, 726, 817, 823, 1002, 1041,
1184, 1199, 1345, 1465, 1868, 1977, 2021, 2028, 4768
Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream). See
also: Non-Dairy Creamer 1167, 1199, 1868, 4928, 5084
Soymilk curds. See Curds Made from Soymilk

Soyfoods companies (Europe). See British Arkady Company Ltd.
(Manchester, England), Haldane Foods Group Ltd. (Newport
Pagnell, Buckinghamshire, England), Lima N.V. / Lima Foods
(Sint-Martens-Latem, Belgium; and Mezin, France)

Soymilk Equipment 275, 403

Soyfoods companies (USA). See Farm Food Co. (San Rafael, then
San Francisco, California), Farm Foods, and Farm Soy Dairy, Hain
Celestial Group, Inc. (Uniondale, New York), SunRich Food Group
(Hope, Minnesota), White Wave, Inc. (Boulder, Colorado)

Soymilk–Etymology of This Term and Its Cognates / Relatives in
Various Languages 133, 171, 184, 275, 351, 469, 532, 683, 730,
1439, 1807, 2104, 2345, 3147, 4298, 4569

Soyfoods (General Food Uses of Soybeans) 313, 493, 613, 923,
1008, 1026, 1429, 1446, 1498, 1537, 1589, 1877, 2489, 2549, 2567,
2571, 2665, 2733, 2787, 2845, 2891, 3146, 3259, 3412, 3763, 3770,
3859, 3911, 4035, 4142, 4144, 4168, 4214, 4215, 4259, 4298, 4317,
4569, 4811, 5058, 5115, 5117, 5144, 5173, 5313, 5322, 5360, 5398
Soyfoods Industry and Market Statistics, Trends, and Analyses–By
Geographical Region. Includes per capita consumption of soybeans
3749, 3848, 3971, 4298, 4569
Soyfoods movement. See Farm (The) (Summertown, Tennessee),
Plenty (The Farm, Summertown, Tennessee), Plenty Canada
and The Farm in Canada (Lanark, Ontario, Canada), Plenty
International (Summertown, Tennessee), Rodale Press (Emmaus,
Pennsylvania), Soy Daily (The), Soyatech (Bar Harbor, Maine)
Soyfoods Movement in Mexico and Central America 5434
Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods,
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada
Newsletter, etc 3911, 3971, 4214

Soymilk Equipment Companies (Europe). See Alfa-Laval (Lund,
Sweden), Tetra Pak International (Lund, Sweden)

Soymilk fed (or not fed) to infants in China. See Infants or
Recently-Weaned Children Fed (or Not Fed) Soymilk in China
Soymilk, Fermented, in Liquid or Viscous Form (Basic Research,
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili,
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy
Cheese, and Soy Keﬁr 265, 275, 319, 325, 328, 354, 382, 403, 531,
817, 911, 1041, 1266, 1427, 1439, 1868, 1884, 2021, 2028, 2056,
2300, 3858, 4152, 4298, 4569
Soymilk, Fermented–Soy Keﬁr 275, 354, 374, 403, 1870, 2028,
2447
Soymilk, Homemade–How to Make at Home or on a Laboratory
or Community Scale, by Hand or with a Soymilk Maker / Machine
917, 5084
Soymilk Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3857
Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 3736, 4325

Soyinfo Center (Lafayette, California). Named Soyfoods Center
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 3966,
4048, 4057, 4081, 4088, 4127, 4131, 4152, 4162, 4197, 4248, 4279,
4298, 4304, 4329, 4333, 4340, 4569, 4570, 4571, 4634, 4716, 4794,
4968, 4986, 5005, 5233, 5435, 5489, 5493, 5508, 5509, 5525, 5551

Soymilk Industry and Market Statistics, Trends, and Analyses–
Smaller Companies 1001

Soyland Farm. See Fouts Family of Indiana

Soymilk shakes. See Shakes

Soymilk Production–How to Make Soymilk on a Commercial Scale
4969
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Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese or
Cheese Alternatives 24, 86, 116, 133, 171, 173, 176, 184, 196, 213,
226, 232, 256, 264, 265, 275, 287, 288, 290, 294, 299, 312, 319,
321, 325, 328, 331, 332, 351, 354, 369, 374, 378, 382, 401, 403,
419, 421, 431, 437, 442, 457, 463, 469, 476, 486, 491, 495, 514,
515, 516, 518, 522, 530, 531, 532, 534, 548, 550, 560, 568, 569,
572, 578, 584, 586, 600, 608, 611, 613, 615, 628, 630, 639, 672,
676, 683, 703, 704, 714, 721, 724, 725, 726, 730, 741, 746, 757,
759, 760, 765, 772, 777, 817, 819, 821, 823, 826, 845, 850, 851,
852, 858, 864, 866, 870, 875, 877, 887, 891, 905, 911, 917, 942,
943, 948, 1001, 1002, 1005, 1013, 1022, 1030, 1041, 1043, 1049,
1052, 1062, 1097, 1117, 1139, 1142, 1145, 1167, 1171, 1177, 1184,
1189, 1199, 1222, 1234, 1256, 1266, 1275, 1276, 1277, 1285, 1308,
1336, 1345, 1363, 1371, 1375, 1385, 1404, 1405, 1418, 1431, 1439,
1448, 1459, 1463, 1465, 1478, 1482, 1491, 1497, 1498, 1507, 1511,
1512, 1534, 1535, 1537, 1566, 1568, 1570, 1572, 1580, 1589, 1591,
1604, 1609, 1622, 1640, 1670, 1733, 1767, 1772, 1773, 1799, 1804,
1805, 1807, 1821, 1868, 1869, 1870, 1884, 1944, 1949, 1953, 1957,
1977, 1992, 2021, 2023, 2028, 2056, 2068, 2077, 2104, 2133, 2139,
2149, 2155, 2173, 2175, 2220, 2223, 2225, 2264, 2286, 2298, 2321,
2333, 2341, 2345, 2388, 2407, 2408, 2410, 2447, 2450, 2477, 2483,
2487, 2489, 2493, 2494, 2497, 2546, 2554, 2557, 2570, 2596, 2607,
2657, 2661, 2662, 2665, 2700, 2760, 2806, 2856, 2872, 2898, 2902,
2935, 3019, 3121, 3147, 3149, 3216, 3232, 3286, 3412, 3534, 3543,
3576, 3629, 3635, 3704, 3708, 3736, 3768, 3770, 3773, 3788, 3789,
3794, 3800, 3820, 3821, 3846, 3854, 3856, 3857, 3858, 3859, 3864,
3872, 3880, 3908, 3911, 3917, 3921, 3922, 3924, 3925, 3926, 3961,
3966, 3970, 4007, 4023, 4035, 4043, 4053, 4057, 4058, 4059, 4075,
4079, 4086, 4112, 4116, 4163, 4167, 4168, 4194, 4206, 4214, 4215,
4217, 4224, 4245, 4282, 4283, 4298, 4309, 4313, 4315, 4325, 4331,
4383, 4426, 4428, 4435, 4504, 4507, 4525, 4559, 4568, 4569, 4571,
4680, 4768, 4770, 4787, 4794, 4811, 4918, 4928, 4929, 4967, 4969,
5006, 5032, 5041, 5058, 5117, 5137, 5138, 5170, 5176, 5244, 5269,
5306, 5322, 5360, 5389, 5434, 5461, 5462, 5488, 5493, 5518, 5558,
5563
Soymilk, Spray-Dried or Powdered 313, 354, 374, 403, 531, 653,
759, 760, 817, 1043, 1134, 1184, 1199, 1371, 1439, 1465, 1507,
1868, 1870, 2028, 3736, 3836, 3926, 4224, 4568, 4678, 4701, 4928,
4969, 5250
Soynut Butter–Etymology of This Term and Its Cognates / Relatives
in Various Languages 1868
Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy
Flour Mixed with a Little Oil) 1622, 1868, 1870, 1992, 2554, 3921,
4921, 5046, 5078, 5173, 5230
Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The
Netherlands; and Hudson, Iowa). Including Edible Soy Products
Soynut companies (USA). See Sycamore Creek Co. (Mason,
Michigan). Before 1993, INARI, Ltd.
Soynuts–Etymology of This Term and Its Cognates / Relatives in
Various Languages 359, 421, 548, 676, 1773, 1799, 1868

Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun
(Lunar New Year) in Japan and Parched Soybeans 276, 359, 421,
522, 529, 548, 581, 586, 599, 631, 676, 704, 706, 757, 817, 819,
851, 852, 891, 1030, 1049, 1061, 1184, 1275, 1276, 1345, 1350,
1387, 1405, 1422, 1427, 1484, 1566, 1622, 1640, 1767, 1773, 1799,
1868, 1981, 1992, 2077, 2412, 2447, 2489, 2493, 2554, 2715, 3147,
3576, 3891, 3921, 3961, 4079, 4168, 4215, 4245, 4918, 4921, 5046,
5068, 5078, 5083, 5173, 5230, 5461
Spectrophotometry. See Seed Composition–High-Speed
Measurement Techniques, such as Near Infrared Reﬂectance (NIR)
Anlysis and Spectrophotometry
Spencer Kellogg & Sons, Inc. (Buffalo, New York) 641, 1046,
1051, 1412, 1711, 2013, 2014, 2024, 2144, 2220, 2222, 2223, 2384,
2463, 2541, 2555, 2627, 2632, 2646, 2658, 2659, 2703, 2730, 2758,
2809, 2956, 2960, 2961, 2979, 3016, 3020, 3023, 3025, 3069, 3091,
3208, 3220, 3295, 3369, 3391, 3397, 3412, 3444, 3597, 3650, 3758,
3918, 4004, 4022, 4115, 4121
Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire,
England). Including Soya Foods Ltd [Named Soya Flour
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)].
And incorporating British Soya Products (1932) 1145, 1167, 1188,
1336, 1497, 1566, 1737, 3471, 4053, 4340, 4365
Sprouts. See Soy Sprouts
Spun soy protein ﬁbers. See Soy Proteins–Textured Soy Protein
Isolates
Spun soy protein ﬁbers used in meat alternatives. See Meat
Alternatives–Kesp (Spun Soy Protein Fibers)
Sri Lanka. See Asia, South–Sri Lanka
Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by
Tate & Lyle PLC in June 1988) 814, 855, 865, 866, 867, 870, 889,
930, 962, 982, 1013, 1046, 1051, 1188, 1412, 1432, 1477, 1483,
1487, 1488, 1508, 1559, 1566, 1647, 1732, 1821, 1830, 1913, 1927,
1950, 1971, 2001, 2144, 2147, 2152, 2153, 2207, 2211, 2220, 2222,
2223, 2274, 2282, 2315, 2347, 2355, 2381, 2384, 2418, 2423, 2456,
2463, 2488, 2513, 2569, 2596, 2656, 2671, 2694, 2695, 2758, 2780,
2786, 2929, 2950, 3005, 3023, 3132, 3197, 3231, 3259, 3295, 3298,
3343, 3388, 3409, 3412, 3426, 3490, 3563, 3574, 3614, 3644, 3674,
3684, 3717, 3747, 3758, 3783, 3817, 3832, 3859, 3865, 3875, 3882,
3918, 3922, 3995, 4004, 4018, 4019, 4063, 4077, 4078, 4103, 4152,
4159, 4213, 4303, 4435, 4593, 5027, 5028, 5048
Standardization of nomenclature of soybean varieties. See
Nomenclature of Soybean Varieties–Standardization of and
Confusion
Standards, Applied to Soybeans or Soy Products 1014, 1046, 1051,
1148, 1392, 1742, 2144, 2463, 3069, 3092, 3749, 3758, 3817, 3848,
3875, 3918, 3971, 4004, 4303
Starch (Its Presence or Absence, Especially in Soybean Seeds) 41
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Statistics. See Industry and Market Analyses and Statistics, the
speciﬁc product concerned, e.g. Tofu Industry and Market Statistics
Statistics on crushing of soybeans, soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region
Statistics on soybean production. See Soybean Production and
Trade–Industry and Market Statistics,
Statistics on soybean production, area and stocks. See individual
geographic regions (such as Asia, Europe, Latin America, United
States, etc.) and nations within each region
Statistics on soybean yields. See Yield Statistics, Soybean
Steroids, Steroid Hormones, and Sterols–Industrial Uses of Soy Oil
1914, 1946, 1974, 1997, 2322, 2397, 2474, 2593, 2598, 2621, 2674,
2689, 2690, 2782, 2783, 2790, 2791, 2795, 2799, 2801, 2810, 2813,
2826, 2832, 2863, 2869, 2874, 2890, 2906, 2917, 2921, 2926, 2980,
3023, 3047, 3110, 3163, 3174, 3207, 3390, 3756, 3867, 3868, 3955,
4085, 4101, 4118, 4123, 4126, 4127, 4134, 4140, 4241, 4243, 4278,
4314, 4397, 4517, 4521, 4538, 4560, 4638, 4730, 4731, 4732, 4833,
5162, 5318, 5319, 5432, 5514, 5568
Sterols or Steroid Hormones in Soybeans (Phytosterols–Including
Beta-Sitosterol, Campesterol, and Stigmasterol from Which
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can
Be Made) 677, 686, 1251, 1454, 1914, 1946, 1974, 2095, 2488,
2598, 2674, 2690, 2782, 2783, 2791, 2799, 2801, 2832, 2863, 2869,
2874, 2890, 2926, 3005, 3023, 3047, 3084, 3110, 3163, 3174, 3390,
3664, 3666, 3770, 3867, 3955, 4085, 4101, 4123, 4126, 4127, 4134,
4140, 4235, 4241, 4243, 4278, 4314, 4344, 4521, 4538, 4560, 4638,
4730, 4731, 4732, 4833, 5319, 5568
Stettiner Oelwerke AG (founded 1910), Including Toepfer’s
Oelwerke GmbH (also spelled Toeppfer’s and Toeppfer’s). In 1965
became part of Oelmuehle Hamburg AG (Hamburg, Germany) 316,
332, 372, 1886, 2528
Stinky tofu. See Tofu, Fermented–Stinky Tofu (Chou Doufu).
Etymology of This Term
Stinky tofu, etymology. See Tofu, Fermented–Stinky Tofu (Chou
Doufu). Etymology of This Term
Storage capacity of individual soybean crushing plants. See
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics
Storage of Soybean Seeds, Viability and Life-Span During Storage
or Storability, and Drying of Soybeans 101, 281, 282, 352, 462,
469, 529, 621, 631, 704, 817, 877, 881, 909, 1170, 1183, 1186,
1336, 1441, 1728, 1742, 1807, 2021, 2175, 2661, 2843, 2857, 3759,
3858, 4240, 5567
Straw, soybean. See Feeds / Forage from Soybean Plants–Straw

Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive
ofﬁcer of the American Soybean Association 1940-1967), His
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer
(born 1938) 1960, 1963, 2043, 2066, 2144, 2463, 2554, 2581, 2643,
2858, 3092, 3828, 3832, 4018, 4831
Subsidies or support prices for soybeans. See Policies and
Programs, Government
Sufu. See Tofu, Fermented
Sugars, complex, such as rafﬁnose, stachyose, and verbacose. See
Oligosaccharides
Sunﬂower Oil / Sunﬂowerseed Oil / Sunoil 244, 293, 454, 509, 547,
565, 590, 635, 748, 810, 2179, 3257, 3599, 3943, 3946, 3949, 3959,
3963, 3964, 3969, 3989, 4001, 4011, 4024, 4061, 4090, 4094, 4108,
4110, 4168, 4234, 4236, 4243, 4455, 4488, 5287, 5290, 5343
Sunﬂower Seeds and Sunﬂowers (Helianthus annuus)–Including
Sunﬂowerseed Oil, Cake, and Meal. Once called the Heliotrope,
Heliotropion, and Heliotropium 4, 253, 266, 293, 345, 415, 454,
509, 511, 547, 565, 578, 590, 748, 810, 817, 853, 974, 1188, 1197,
1324, 1383, 1708, 1866, 2179, 2399, 2403, 2476, 2554, 2588, 2882,
2886, 3017, 3198, 3257, 3826, 3937, 3943, 3950, 3960, 3969, 3971,
3989, 4001, 4022, 4024, 4027, 4028, 4061, 4078, 4082, 4090, 4094,
4143, 4168, 4234, 4236, 4251, 4303, 4398, 4407, 4423, 4455, 4488,
4572, 4661, 4918, 5041, 5072, 5225, 5269, 5286, 5322, 5343, 5455,
5484
SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co.
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003
4633, 5313
SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.
Sunrise Markets Inc. (Vancouver, BC, Canada) 5135
Sunsoy Products Ltd. See Victory Soya Mills Ltd.
Sustainable Development and Growth, Including Low-Input
Sustainable Agriculture (LISA), Renewable Energy Resources
(Solar, Wind), Steady State Economics, and Voluntary Simplicity
Worldwide 4342, 4420, 4426, 4468, 4550, 4593, 4604, 4606, 5311
Suzuki Shoten (Suzuki & Co.). See Hohnen Oil Co., Ltd. (Tokyo,
Japan)
Sweet Oil 66, 280, 1184
Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 1783,
1837, 1941, 2144, 2145, 2220, 2223, 2282, 2347, 2384, 2396, 2463,
2693, 2713, 2758, 2775, 2782, 2963, 3069, 3192, 3212, 3339, 3388,
3468, 3469, 3470, 3501, 3521, 3532, 3570, 3578, 3622, 3720, 3723,
3732, 3742, 3758, 3825, 3830, 3854, 3875, 3888, 3965, 3966, 3999,
4000, 4070, 4114, 4116, 4121, 4559, 4737
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Sword Bean. Canavalia gladiata (Jacq.) D.C. Also Known as the
Knife Bean, Saber Bean 42
Sycamore Creek Co. (Mason, Michigan). Before 1993, INARI,
Ltd.–International Nutrition and Resources Inc. Purchased by W.G.
Thompson & Sons Ltd. of Canada, Jan. 1999 3891, 4797
Table / Tables in Document 19, 20, 28, 38, 43, 61, 69, 74, 75, 77,
101, 102, 104, 115, 118, 120, 125, 128, 132, 137, 140, 141, 148,
151, 152, 157, 163, 165, 172, 174, 175, 181, 184, 186, 187, 194,
209, 227, 230, 241, 246, 250, 251, 259, 278, 284, 287, 295, 345,
346, 348, 350, 351, 352, 359, 374, 382, 385, 390, 391, 400, 404,
414, 421, 424, 436, 448, 453, 454, 467, 469, 470, 472, 483, 484,
485, 511, 518, 520, 524, 525, 530, 531, 541, 547, 559, 565, 568,
570, 578, 581, 586, 588, 610, 616, 621, 624, 625, 627, 628, 634,
635, 656, 670, 680, 702, 703, 704, 714, 717, 736, 739, 741, 744,
745, 747, 750, 753, 755, 757, 759, 762, 779, 783, 804, 808, 810,
811
Taiwan. See Asia, East–Taiwan
Taiwan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 739, 787,
2838
Taiwanese black bean sauce. See Soy Sauce–Taiwanese Black Bean
Sauce (Inyu)
Takamine, Jokichi (1854-1922; Introduced Koji, Commercial
Microbial Enzyme Production, and Taka-Diastase to the USA). He
Also Isolated Adrenalin / Adrenaline. Donated Famous Japanese
Cherry Trees to Washington, DC 3751
Tamari, Including Real Tamari (Soy Sauce Which Contains Little
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional
Shoyu 77, 480, 877, 1081, 1295, 3730, 3854, 4147, 5462
Tamari, Tamari Shoyu, and Tamari Soy Sauce–Etymology of These
Terms and Their Cognates / Relatives in Various Languages 77,
1295
Tariffs, duties, embargoes. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies
Taste Panel, Taste Test Results, or Sensory / Organoleptic
Evaluation of the Quality of Foods and Beverages 1526, 3730
Taste Problems. See Flavor / Taste Problems
Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho,
Taoetjo 99, 1568, 3773, 3846
Taxonomy. See Soybean–Taxonomy
Tempeh companies. See Turtle Island Foods, Inc. (Hood River,
Oregon. Maker of Tofurky and Tempeh)
Tempeh–Etymology of This Term and Its Cognates / Relatives in

Various Languages 1568
Tempeh Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 4315
Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake
of Peanut Presscake or Okara (Oncom Tahu) Fermented with
Neurospora (Monilia sitophila = Oidium lupuli) molds 1568, 3846
Tempeh, Non-Soy Relatives–Tempeh Bongkrek–A Cake of
Fermented Coconut Presscake or Grated Coconut 4298, 4569
Tempeh (Spelled Témpé in Malay-Indonesian) 99, 1404, 1568,
3121, 3773, 3783, 3800, 3846, 3854, 3880, 3955, 4039, 4168, 4194,
4298, 4315, 4337, 4428, 4569, 4620, 4629, 4710, 4770, 4794, 4811,
4918, 4928, 4969, 5084, 5306, 5360, 5389, 5434, 5462, 5558, 5567
Teriyaki Sauce and Teriyaki (Soy Sauce is the Main Sauce
Ingredient) 460, 4968
Terminology for soybeans–Fanciful. See Soybean–Terminology and
Nomenclature–Fanciful Terms and Names
Tetra Pak International (Lund, Sweden) 4214, 4325
Textiles made from spun soy protein ﬁbers. See Fibers (Artiﬁcial
Wool or Textiles Made from Spun Soy Protein Fibers, Including
Azlon, Soylon, and Soy Silk / Soysilk)
Textured soy ﬂours. See Soy Flours, Textured (Including TVP,
Textured Vegetable Protein)
Textured soy protein concentrates. See Soy Protein Concentrates,
Textured
Textured soy protein isolates. See Soy Protein Isolates, Textured
(For Food Use Only). Including Spun Fibers
Textured soy proteins. See Soy Proteins, Textured
Therapeutic uses / aspects of soybeans, general. See Medical /
Medicinal-Therapeutic Uses / Aspects, General
Thesaurus or Thesauri 4162
Third World / Developing Nations 1530, 2175, 4081
Tibet. See Asia, East–Tibet and Tibetans Outside Tibet
Tillage practices. See Soybean Cultural Practices–No Till Farming
Timeline. See Chronology / Timeline
Tivall (Tivol), Maker of Meat Alternatives (Ashrat, Israel) 5313
Tocopherols. See Vitamins E (Tocopherols)
Tofu (Also Called Soybean Curd or Bean Curd until about 19751985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and
Cheesecake, Which Often Use Tofu as a Major Ingredient 3, 4, 6, 7,
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8, 12, 15, 16, 17, 21, 22, 23, 24, 26, 27, 28, 29, 32, 35, 41, 42, 46,
49, 51, 58, 60, 61, 62, 67, 68, 75, 76, 77, 80, 82, 86, 87, 88, 89, 90,
94, 99, 101, 103, 108, 112, 116, 120, 128, 133, 134, 151, 155, 171,
175, 184, 206, 209, 211, 213, 226, 230, 239, 241, 249, 250, 256,
258, 261, 263, 264, 265, 271, 275, 276, 281, 282, 283, 287, 288,
294, 299, 312, 313, 315, 316, 318, 321, 325, 328, 331, 332, 351,
352, 353, 354, 359, 369, 374, 378, 382, 393, 403, 419, 421, 430,
431, 437, 439, 442, 457, 460, 461, 463, 469, 476, 483, 484, 486,
491, 495, 504, 511, 512, 518, 522, 530, 531, 532, 534, 545, 566,
568, 569, 578, 584, 587, 608, 611, 613, 615, 618, 624, 628, 630,
634, 639, 654, 655, 676, 683, 704, 714, 724, 725, 740, 741, 743,
744, 757, 759, 760, 772, 806, 817, 823, 826, 844, 845, 850, 851,
852, 858, 866, 869, 870, 875, 891, 905, 916, 917, 920, 929, 943,
946, 1002, 1005, 1022, 1030, 1043, 1049, 1061, 1062, 1079, 1134,
1140, 1171, 1184, 1189, 1199, 1222, 1234, 1275, 1276, 1285, 1329,
1345, 1363, 1371, 1404, 1448, 1459, 1465, 1491, 1498, 1511, 1535,
1537, 1566, 1568, 1572, 1609, 1622, 1640, 1670, 1733, 1767, 1772,
1773, 1804, 1821, 1868, 1884, 1944, 1952, 1953, 1977, 2021, 2023,
2028, 2056, 2068, 2149, 2175, 2225, 2281, 2298, 2345, 2351, 2388,
2407, 2408, 2410, 2447, 2450, 2477, 2487, 2489, 2493, 2494, 2554,
2556, 2557, 2558, 2559, 2570, 2596, 2657, 2665, 2740, 2856, 2898,
2935, 3092, 3121, 3142, 3147, 3232, 3278, 3286, 3412, 3448, 3497,
3534, 3708, 3736, 3763, 3768, 3773, 3783, 3800, 3828, 3839, 3846,
3854, 3872, 3880, 3888, 3911, 3917, 3921, 3924, 3928, 3962, 4023,
4039, 4057, 4079, 4081, 4152, 4163, 4168, 4170, 4194, 4197, 4201,
4214, 4215, 4230, 4245, 4248, 4259, 4275, 4283, 4298, 4313, 4315,
4331, 4337, 4357, 4383, 4399, 4428, 4474, 4504, 4525, 4540, 4569,
4620, 4667, 4710, 4711, 4770, 4783, 4787, 4794, 4811, 4918, 4928,
4929, 4967, 4968, 4969, 4986, 5004, 5005, 5058, 5084, 5135, 5137,
5164, 5173, 5233, 5304, 5305, 5331, 5334, 5360, 5389, 5434, 5461,
5462, 5488, 5493, 5496, 5499, 5539, 5558, 5567
Tofu, baked or broiled at ﬂavored / seasoned/marinated. See Tofu,
Flavored/Seasoned/Marinated and Baked, Broiled, Grilled, Braised,
or Roasted
Tofu companies (Canada). See Sunrise Markets Inc. (Vancouver,
BC, Canada)
Tofu companies (USA). See Azumaya, Inc. (San Francisco,
California), House Foods America Corporation (Los Angeles,
California), Legume, Inc. (Fairﬁeld, New Jersey), Mainland
Express (Spring Park, Minnesota), Morinaga Nutritional Foods,
Inc., and Morinaga Nyûgyô (Torrance, California, and Tokyo,
Japan), Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary
of Vitasoy, Northern Soy, Inc. (Rochester, New York), Pulmuone
U.S.A., Inc. (South Gate, California), Quong Hop & Co. (San
Francisco, California), Rosewood Products Inc. (Ann Arbor,
Michigan), Tofu Shop (The) (Telluride, Colorado, and Arcata,
California) and Tofu Shop Specialty Foods Inc., Tomsun Foods, Inc.
(Greenﬁeld, Massachusetts; Port Washington, New York, Wildwood
Harvest, Inc.
Tofu, Criticism of, Making Fun of, or Image Problems 155, 1222,
4215
Tofu curds. See Curds Made from Soymilk
Tofu Equipment 275, 374, 403

Tofu–Etymology of This Term and Its Cognates / Relatives in
Various Languages 12, 23, 27, 28, 29, 94, 133, 294, 312, 351, 354,
378, 469, 704, 721, 741, 772, 1043, 1062, 1184, 1772, 2388, 2407,
2935
Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu,
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 12, 31,
32, 108, 116, 133, 275, 319, 325, 328, 354, 374, 382, 403, 511, 584,
613, 628, 741, 817, 877, 891, 1002, 1041, 1043, 1052, 1140, 1184,
1269, 1345, 1566, 1568, 1804, 1821, 2298, 2483, 2558, 2604, 3232,
3854, 3880, 4152, 4525, 4620, 4811
Tofu, Fermented–Etymology of This Term and Its Cognates /
Relatives in Various Languages 108, 116, 275, 328, 877, 2558
Tofu, Fermented–Imports, Exports, International Trade 1184
Tofu, Fermented–Stinky Tofu (pinyin: Chou Doufu (W.-G. Ch’ou
Toufu). Also Called, Stinking, Smelly or Redolent Tofu / Bean
Curd) 1140
Tofu, Fermented–Stinky Tofu (Chou Doufu). Etymology of This
Term and Its Cognates / Relatives in Various Languages 1140
Tofu, Firm (Chinese-Style) 294, 461, 920, 1199
Tofu, Flavored / Seasoned / Marinated and Baked, Broiled, Grilled,
Braised, or Roasted. Including Tofu Jerky and Savory Baked Tofu
5305
Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Namaagé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 3, 62, 119, 460,
608, 628, 817, 877, 1184, 1804, 3232, 3534, 3763, 4331
Tofu, Fried or Deep-Fried–Etymology of This Term and Its
Cognates / Relatives in Various Languages 460, 683
Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 33, 41,
75, 77, 86, 89, 99, 119, 151, 209, 211, 276, 294, 405, 461, 568, 615,
683, 704, 817, 877, 917, 920, 1184, 1199, 3232, 3448, 3534, 3763,
4039, 4197
Tofu, Frozen or Dried-Frozen–Etymology of This Term and Its
Cognates / Relatives in Various Languages 33, 41, 211, 276, 294
Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese).
A Japanese-Style Commercial Product 77, 683, 4039
Tofu, Grilled, Broiled, Braised, or Roasted–Etymology of This
Term and Its Cognates / Relatives in Various Languages 77
Tofu, Homemade–How to Make at Home or on a Laboratory or
Community Scale, by Hand 760, 917, 5084
Tofu in Second Generation Products, Documents About 354, 5137
Tofu Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3534, 3736, 4315, 4967
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Tofu Kit or Press (Kits or Presses Used for Making Tofu at Home)
917
Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan) 294,
461, 1043, 1868
Tofu Production–How to Make Tofu on a Commercial Scale 61,
3232
Tofu Shop (The) (Telluride, Colorado, and Arcata, California) and
Tofu Shop Specialty Foods Inc. Founded by Matthew Schmit 3911
Tofu, Silken (Kinugoshi). Made without Separation of Curds and
Whey 4039, 4170, 4214
Tofu, Smoked 116, 133, 226, 319, 325, 354, 374, 382, 741, 759,
760, 823, 1199, 1371, 1465, 1821, 2483
Tofu, Spray-dried or Powdered 319
Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream
Company. Mintz’s Buffet Until Jan. 1982 4214, 4248, 4435, 5084,
5567
Tomsun Foods, Inc. (Greenﬁeld, Massachusetts; Port Washington,
New York. Named New England Soy Dairy from 1978-1983) 3911,
4201
Tonga. See Oceania
Touchi or tou ch’i. See Fermented Black Soybeans
Toxins and Toxicity in Foods and Feeds–Aﬂatoxins (Caused by
certain strains of Aspergillus ﬂavus and A. parasiticus molds) 4620
Toxins and Toxicity in Foods and Feeds (General) 211
Toxins and Toxicity in Foods and Feeds–Trichloroethylene Solvent
and the Duren / Dueren Disease or Poisoning of Cattle / Ruminants
3195, 3287, 4102, 4213
Tractors 819, 922, 1062, 1197, 1223, 1336, 1450, 1507, 1941, 1976,
2018, 2050, 3949, 4003, 4483, 4621
Trade (International–Imports, Exports) of Soybeans, Soy Oil, and /
or Soybean Meal. See also Trade–Tariffs and Duties 25, 26, 36, 50,
51, 53, 74, 76, 77, 78, 80, 91, 92, 93, 97, 98, 101, 103, 104, 106,
107, 112, 114, 115, 116, 118, 119, 120, 121, 122, 124, 125, 127,
129, 130, 132, 134, 138, 139, 140, 141, 143, 144, 146, 147, 148,
152, 153, 154, 158, 160, 162, 163, 165, 166, 168, 170, 173, 174,
175, 176, 180, 181, 182, 183, 185, 186, 188, 190, 191, 193, 194,
195, 197, 198, 199, 201, 202, 204, 205, 206, 207, 209, 210, 211,
212, 214, 215, 217, 218, 219, 222, 223, 224, 226, 228, 230, 231,
232, 233, 237, 239, 241, 242, 243, 246, 247, 248, 249, 250, 251,
252, 253, 254, 255, 258, 260, 261, 262, 263, 265, 266, 268, 270,
271, 278, 280, 281, 282, 283, 284, 288, 290, 294, 295, 296, 298,
299, 309, 312, 313, 316, 320, 327, 330, 332, 336, 338, 341, 350,
351, 352, 358, 360, 368, 371, 372, 379, 385, 387, 390, 391, 401,
404, 428, 436, 437, 442, 444, 448, 453, 457, 463, 467, 469, 472,
475, 477, 481, 483, 484, 485, 486, 487, 490, 492, 497, 498, 502,

504, 511, 512, 514, 515, 516, 518, 524, 526, 530, 536, 542, 547,
549, 550, 558, 559, 562, 563, 565, 566, 568, 569, 574, 576, 578,
584, 588, 589, 590, 591, 610, 615, 618, 621, 623, 625, 626, 634,
635, 637, 639, 646, 651, 654, 670, 680, 682, 688, 693, 698, 704,
707, 713, 717, 720, 721, 723, 725, 729, 739, 740, 743, 749, 750,
753, 755, 759, 760, 762, 764, 775, 776, 778, 782, 783, 787, 788,
794, 798, 805, 808, 810, 811, 817, 819, 820, 823, 826, 827, 830,
835, 845, 847, 851, 852, 853, 854, 858, 859, 860, 864, 870, 871,
876, 877, 880, 881, 882, 883, 885, 886, 891, 892, 897, 909, 919,
934, 935, 942, 952, 954, 972, 974, 975, 976, 979, 981, 982, 991,
1001, 1002, 1013, 1019, 1021, 1022, 1023, 1024, 1038, 1043, 1052,
1061, 1079, 1085, 1141, 1145, 1158, 1167, 1168, 1169, 1170, 1175,
1183, 1208, 1259, 1304, 1306, 1308, 1309, 1329, 1336, 1391, 1404,
1410, 1436, 1448, 1451, 1459, 1462, 1478, 1497, 1503, 1529, 1566,
1568, 1569, 1571, 1572, 1594, 1595, 1632, 1661, 1667, 1669, 1737,
1768, 1796, 1799, 1820, 1837, 1908, 1948, 1958, 1960, 2173, 2175,
2220, 2221, 2223, 2390, 2556, 2557, 2661, 2663, 2708, 2715, 2740,
2793, 2798, 2816, 2838, 2860, 2871, 2885, 2924, 2933, 3092, 3111,
3130, 3142, 3152, 3232, 3449, 3499, 3518, 3525, 3584, 3594, 3630,
3631, 3653, 3663, 3683, 3689, 3749, 3765, 3770, 3771, 3782, 3848,
3853, 3918, 3924, 3931, 3967, 3971, 3977, 3993, 4082, 4086, 4087,
4103, 4125, 4168, 4183, 4195, 4197, 4206, 4218, 4224, 4230, 4248,
4259, 4268, 4275, 4285, 4336, 4540, 4626, 4641, 4889, 4969, 5010,
5041, 5266, 5373, 5380, 5389, 5417, 5446, 5476, 5481
Trade of Soyfoods (Import and Export, not Including Soy Oil or
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports.
Miso–Imports, Exports 11, 17, 28, 31, 38, 108, 136, 140, 148, 151,
186, 209, 230, 250, 251, 278, 318, 353, 563, 740, 741, 858, 935,
1188, 1304, 1391, 1661, 1768, 4331
Trade Policies (International) Concerning Soybeans, Soy Products,
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other
Trade Barriers or Subsidies 137, 193, 194, 195, 197, 199, 206, 209,
228, 248, 251, 252, 270, 278, 295, 296, 316, 320, 332, 463, 475,
486, 511, 568, 621, 720, 775, 811, 820, 830, 860, 900, 919, 935,
954, 961, 974, 982, 984, 1012, 1070, 1138, 1145, 1158, 1167, 1168,
1308, 1336, 1377, 1472, 1506, 1704, 1896, 1958, 2032, 2341, 2708,
2924, 2938, 2972, 3111, 3387, 3747, 3771, 4103, 4268, 4592, 4594,
4631, 4665, 4786
Trade statistics, Canada. See Canada–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Central America. See Latin America–Central
America–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics
Trade statistics, China. See China–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, East Asia. See Asia, East–Trade (Imports or
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Japan. See Japan–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Korea. See Korea–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
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Trade statistics, Manchuria. See Manchuria–Trade (Imports or
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Southeast Asia. See Asia, Southeast–Trade (Imports
or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Taiwan. See Taiwan–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, USA. See United States of America (USA)–Trade
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics
Trade statistics, Western Europe. See Europe, Western–Trade
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics
Trains, special. See Railroads / Railways and Special Trains and/or
Exhibit Cars Used to Promote Soybeans and Soybean Production
Trains used to transport soybeans. See Transportation of Mature
Soybeans to Market
Trans Fatty Acids 753, 899, 2718, 2886, 3164, 3174, 3238, 4641
Transcaucasia. See Asia, Transcaucasia (Presently Armenia,
Azerbaijan, and Georgia)

Tri-County Soy Bean Co-operative Association. See Dawson Mills
Triple “F” and Insta-Pro. See Extruders and Extrusion Cooking,
Low Cost–Including Triple “F”
Tropical and Subtropical Countries, Soybean Production in (Mostly
in the Third World / developing countries) 518, 1171, 4344
Trucks or Carts used to transport soybeans. See Transportation of
Soybeans or Soy Products to Market by Roads or Highways
Trypsin / Protease / Proteinase Inhibitors 2840, 3184, 4235, 4401,
4710, 4918, 4969, 5250, 5418
Turkey. See Asia, Middle East–Turkey
Turkey, meatless. See Meat Alternatives–Meatless Turkey
Turkeys Fed Soybeans, Soybean Forage, or Soybean Cake or Meal
as Feed 1566, 3882, 4753
Turkistan / Turkestan. See Asia, Central–Turkistan / Turkestan
Turtle Island Foods, Inc. (Hood River, Oregon. Maker of Tofurky
and Tempeh) 5305
Tuvalu. See Oceania

Transportation of Mature Soybeans to Market within a Particular
Country or Region–General and Other 2476, 3758, 4766, 5097

TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable
Protein)

Transportation of Soybeans or Soy Products to Market by Railroad
/ Railway / Rail within a Particular Country or Region. See also
Railroads / Railways and Special Trains Used to Promote Soybeans
and Soybean Production 101, 153, 160, 162, 186, 206, 231, 233,
246, 248, 278, 281, 282, 295, 350, 469, 701, 779, 854, 859, 860,
876, 877, 881, 892, 896, 963, 1085, 1158, 1704, 1711, 1724, 1908,
1918, 1927, 2376, 2488, 2527, 2614, 2717, 2740, 2775, 2901, 2933,
3111, 4044, 4102, 4265, 4527, 4567, 4666, 4678, 4910, 5048, 5351,
5362, 5363, 5364

Ultraﬁltration. See Membrane Technology Processes

Transportation of Soybeans or Soy Products to Market by Roads or
Highways Using Trucks, Carts, etc. within a Particular Country or
Region 46, 93, 101, 103, 104, 162, 231, 246, 248, 281, 282, 350,
428, 477, 823, 877, 909, 991, 1061, 1062, 1336, 1604, 2817, 2901,
3994, 4465, 5033, 5351, 5353
Transportation of Soybeans or Soy Products to Market by Water
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular
Country or Region 12, 15, 26, 35, 62, 93, 101, 103, 104, 153, 231,
248, 278, 281, 282, 511, 574, 701, 823, 892, 1908, 3111, 3818,
3994, 4004, 4516, 4528, 4678

Umeboshi or ume-boshi (Japanese salt plums / pickled plums),
Plum Products, and the Japanese Plum Tree (Prunus mumé) from
whose fruit they are made 58, 995
Unfair Practices–Allegations of Unfair Trade, Regulation,
Production, or Labor Practices 231
Unfair Practices–Including Possible Deceptive / Misleading
Labeling, Advertising, etc. See also: Adulteration 116, 270, 762,
896, 1138
Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands),
and Margarine Union 256, 260, 294, 296, 334, 352, 360, 376, 404,
448, 450, 457, 615, 704, 736, 883, 1029, 1566, 1824, 1868, 1869,
2709, 2747, 3013, 3014, 3069, 3072, 3169, 3362, 3388, 3395, 3398,
3410, 3503, 3758, 3801, 3875, 3888, 3907, 3918, 3965, 3966, 3979,
4004, 4005, 4017, 4034, 4113, 4116, 4276, 4303, 4559, 5035, 5072
United Kingdom. See Europe, Western–United Kingdom

Treatment of seeds. See Seed Treatment with Chemicals (Usually
Fungicides) for Protection

United Kingdom, health foods movement and industry. See Health
Foods Movement and Industry in United Kingdom

Trichloroethylene. See Solvents–Trichlorethylene, Toxins and
Toxicity in Foods and Feeds–Trichloroethylene Solvent and the
Duren / Dueren Disease

United Nations (Including UNICEF, FAO, UNDP, UNESCO, and
UNRRA) Work with Soy 3814, 3820, 4274, 4340, 4664, 4769
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United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board
United States Department of Agriculture (USDA)–Agricultural
Adjustment Administration (AAA, 1933-1942) and Agricultural
Adjustment Agency (1942-1945) 1277, 1431, 1462, 1485, 1570,
2018, 2284, 2347, 2663, 2848, 2972, 3640, 4515, 4585
United States Department of Agriculture (USDA)–Agricultural
Cooperative Service. Including Farmer Cooperative Service (FCS,
1926) 2748, 2749, 2750, 2751, 3909, 4600
United States Department of Agriculture (USDA)–Agricultural
Marketing Service (AMS) 1993, 3640
United States Department of Agriculture (USDA)–Agricultural
Research Service (ARS, Established 1953). Including Agricultural
Research Administration (1942-1953) 2349, 2368, 2388, 2398,
2435, 2524, 2682, 2683, 2734, 2740, 2776, 2868, 2936, 2944, 3128,
3131, 3181, 3195, 3232, 3258, 3275, 3282, 3297, 3300, 3412, 3523,
3557, 3626, 3627, 3628, 3640, 3688, 3734, 3739, 3748, 3777, 3784,
3893, 3987, 4069, 4194, 4206, 4300, 4337, 4344, 4353, 4354, 4360,
4376, 4394, 4444, 4508, 4515, 4516, 4517, 4520, 4524, 4593, 4620,
4884, 4886, 4964, 4965, 4977, 5077, 5106, 5109, 5137, 5139, 5217,
5247, 5291, 5293, 5294, 5295, 5303, 5421, 5483, 5514
United States Department of Agriculture (USDA)–Arlington
Experimental Farm at Arlington, Virginia (1900-1942) 511, 600,
741, 795, 823, 826, 988, 1148, 1440, 1640, 2844, 4193
United States Department of Agriculture (USDA)–Bureau of
Agricultural and Industrial Chemistry (1943-1953). Including
Bureau of Agricultural Chemistry and Engineering (1938-1943),
Bureau of Chemistry and Soils (1927-1938), and Bureau of
Chemistry (1901-1927). Transferred to the Agricultural Research
Service (ARS) in 1953 1038, 1419, 1423, 1443, 1472, 1500, 1501,
1502, 1566, 1636, 1637, 1639, 1675, 1701, 1706, 1749, 1750, 1753,
1777, 1778, 1784, 1914, 2017, 2026, 2034, 2157, 2184, 2190, 2231,
2240, 2242, 2247, 2255, 2278, 2285, 2302, 2304, 2312, 2313, 2317,
2319, 2335, 2349, 2350, 2365, 2384, 2435, 2444, 2460, 2482, 2513,
2520, 2534, 2535, 2537, 2542, 2544, 2564, 2574, 2596, 2604, 2644,
2652, 2669, 2681, 2687, 2688, 2698, 2729, 2734, 2746, 2748, 2749,
2750, 2751, 2757, 2758, 2761, 2776, 2789, 2804, 2812, 2815, 2866,
2868, 2919, 2936, 2949, 3074, 3640, 4515
United States Department of Agriculture (USDA)–Bureau of
Agricultural Economics (1922-1953). Including Bureau of Markets
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921),
and Ofﬁce of Farm Management and Farm Economics (1905-1922).
Transferred in 1953 to USDA’s Economic Research Service 835,
958, 990, 1014, 1076, 1120, 1316, 1594, 1704, 1742, 1972, 2305,
2663, 2708, 2762, 2838, 2839, 2866, 3640, 4585
United States Department of Agriculture (USDA)–Bureau of
Human Nutrition and Home Economics (1943-1953). Including
Bureau of Home Economics (1923-1943), Ofﬁce of Home
Economics (1915-1923), and Nutrition and Home Economics Work
in the Ofﬁce of Experiment Stations (1894-1915). Transferred to the
Agricultural Research Service in 1953 590, 607, 659, 1640, 1870,
2554, 2555

United States Department of Agriculture (USDA)–Bureau of
Plant Industry, Soils, and Agricultural Engineering (1943-1953).
Including Bureau of Plant Industry (1901-1943), Ofﬁce of Plant
Industry (1900-1901), and Division of Agrostology (1895-1901).
Transferred to Agricultural Research Service in 1953 149, 155, 315,
323, 358, 393, 436, 451, 452, 462, 489, 511, 512, 513, 529, 545,
600, 626, 631, 662, 723, 727, 742, 757, 816, 817, 820, 821, 822,
823, 824, 825, 826, 827, 828, 887, 888, 935, 946, 969, 985, 988,
995, 1010, 1030, 1038, 1045, 1047, 1049, 1050, 1053, 1056, 1061,
1062, 1068, 1069, 1080, 1081, 1134, 1152, 1182, 1208, 1222, 1291,
1298, 1363, 1419, 1443, 1446, 1484, 1503, 1566, 1571, 1581, 1604,
1639, 1640, 1731, 1792, 1826, 1846, 1873, 1947, 1948, 2054, 2220,
2223, 2247, 2281, 2368, 2388, 2451, 2522, 2558, 2583, 2672, 2740,
2760, 2777, 2786, 2817, 2843, 2844, 2847, 2848, 2868, 2898, 3128,
3640, 3853, 4018, 4116, 4193
United States Department of Agriculture (USDA)–Economic
Research Service (ERS) (1961-) 3525, 3640, 3771, 3804, 3805,
3824, 3894, 3909, 4078, 4356, 4515, 4516, 4579, 4585, 4589, 4590,
4736
United States Department of Agriculture (USDA)–Food and
Nutrition Service (FNS) 5418, 5564
United States Department of Agriculture (USDA)–Foreign
Agricultural Service (FAS, Est. 1953) Including Ofﬁce of Foreign
Agricultural Relations (1939-1953). Foreign Agricultural Service
(1938-1939) 1594, 2559, 2740, 2817, 3152, 3197, 3232, 3448,
3449, 3534, 3640, 3653, 3683, 3689, 3832, 4594, 4631, 5475
United States Department of Agriculture (USDA; Including Federal
Grain Inspection Service [FGIS], and War Food Administration
[WFA]). See also: Agricultural Marketing Service, Agricultural
Research Service (ARS), Bureau of Plant Industry, Economic
Research Service, Food and Nutrition Service, Foreign Agricultural
Service, and Section of Foreign Seed and Plant Introduction 81,
194, 196, 279, 338, 350, 358, 374, 393, 426, 492, 497, 522, 530,
535, 542, 548, 613, 615, 635, 741, 766, 772, 789, 795, 804, 845,
865, 866, 867, 880, 887, 929, 976, 993, 1000, 1032, 1058, 1079,
1148, 1181, 1422, 1435, 1446, 1483, 1507, 1517, 1566, 1620, 1621,
1633, 1641, 1660, 1685, 1726, 1729, 1730, 1792, 1795, 1825, 1868,
1869, 1890, 1905, 1915, 1924, 1978, 1988, 1992, 2043, 2054, 2075,
2098, 2102, 2104, 2142, 2148, 2156, 2163, 2185, 2197, 2244, 2249,
2274, 2306, 2310, 2320, 2341, 2380, 2404, 2418, 2432, 2488, 2508,
2528, 2532, 2536, 2552, 2575, 2576, 2641, 2649, 2733, 2803, 2808,
2833, 2857, 2858, 2881, 2931, 2934, 2937, 2938, 2972, 2977, 2984,
3009, 3043, 3083, 3092, 3129, 3189, 3204, 3224, 3231, 3256, 3259,
3344, 3357, 3363, 3378, 3388, 3430, 3456, 3483, 3497, 3512, 3567,
3591, 3621, 3640, 3694, 3746, 3749, 3753, 3754, 3755, 3772, 3786,
3797, 3815, 3828, 3829, 3830, 3831, 3848, 3849, 3859, 3880, 3882,
3911, 3941, 3958, 3968, 3971, 3977, 4015, 4016, 4018, 4081, 4088,
4109, 4168, 4192, 4214, 4216, 4237, 4272, 4293, 4317, 4323, 4352,
4365, 4379, 4387, 4389, 4395, 4396, 4412, 4417, 4422, 4424, 4425,
4435, 4448, 4454, 4463, 4469, 4494, 4518, 4522, 4526, 4530, 4531,
4550, 4558, 4581, 4589, 4591, 4592, 4595, 4596, 4603, 4604, 4610,
4635, 4637, 4677, 4678, 4688, 4722, 4726, 4758, 4764, 4872, 4894,
4926, 5010, 5066, 5074, 5111, 5135, 5163, 5170, 5223, 5229, 5233,
5251, 5252, 5301, 5313, 5316, 5320, 5322, 5344, 5349, 5356, 5358,
5374, 5428, 5442, 5448, 5465, 5476, 5480, 5496, 5506, 5527, 5545
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United States Department of Agriculture (USDA)–Ofﬁce of
Experiment Stations (1888-1955). Transferred to the Cooperative
State Experiment Station Service in 1961 119, 1443, 1941, 3640
United States Department of Agriculture (USDA)–Patent Ofﬁce and
Commissioner of Patents, Agriculture (Forerunners of USDA) 16,
1208, 2817, 2844, 3640
United States Department of Agriculture (USDA)–Section of
Foreign Seed and Plant Introduction (Established 1898 within the
USDA with David Fairchild in Charge). Transferred to Bureau
of Plant Industry (1 July 1901). Later Referred to as the Ofﬁce of
Foreign Seed and Plant Introduction and then the Ofﬁce of Foreign
Plant Introduction 123, 149, 155, 171, 289, 315, 323, 511, 545, 626,
823, 828, 934, 969, 995, 1010, 1038, 1045, 1047, 1050, 1053, 1056,
1061, 1068, 1069, 1080, 1081, 1208, 2558, 2817, 2844, 3640
United States Department of Agriculture (USDA)–War Food
Administration (WFA), Including the Food Production and
Distribution Administration 2347, 2388, 2445, 3640
United States of America–Activities and Inﬂuence Overseas /
Abroad 95, 121, 122, 124, 125, 129, 130, 138, 139, 154, 157, 189,
202, 267, 316, 327, 389, 404, 413, 450, 504, 588, 654, 655, 765,
844, 934, 969, 985, 988, 995, 1010, 1038, 1045, 1047, 1050, 1053,
1056, 1061, 1062, 1068, 1069, 1080, 1081, 1140, 1404, 1566, 1571,
1792, 2175, 2558, 2608, 2760, 2833, 2835, 2844, 3092, 3142, 3197,
3261, 3448, 3449, 3473, 3499, 3518, 3575, 3658, 3663, 3683, 3782,
3809, 3859, 4057, 4172, 4210, 4325, 4365, 4375, 4451, 4626, 4889,
4959
United States of America–Soybean Crushing–Soy Oil and Meal
Production and Consumption–Statistics, Trends, and Analyses
1359, 2197, 2521, 2576, 2649, 3747, 3824, 5041, 5072
United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 490, 591, 703, 739, 826, 847, 851,
852, 880, 904, 919, 929, 935, 946, 982, 1013, 1022, 1028, 1145,
1167, 1168, 1169, 1170, 1188, 1208, 1265, 1286, 1364, 1368, 1376,
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2773, 2774, 2775, 2776, 2777, 2778, 2779, 2780, 2781, 2782, 2783,
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2993, 2994, 2996, 2997, 2999, 3001, 3003, 3004, 3005, 3006, 3007,
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3049, 3050, 3051, 3052, 3056, 3057, 3058, 3059, 3060, 3061, 3062,
3064, 3066, 3067, 3068, 3069, 3073, 3074, 3075, 3077, 3079, 3082,
3083, 3084, 3085, 3086, 3087, 3089, 3090, 3091, 3094, 3095, 3096,
3097, 3099, 3101, 3102, 3103, 3105, 3107, 3108, 3110, 3111, 3112,
3113, 3114, 3115, 3116, 3117, 3118, 3119, 3122, 3123, 3125, 3127,
3128, 3129, 3130, 3131, 3132, 3133, 3134, 3135, 3136, 3139, 3141,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 2044
3143, 3149, 3150, 3151, 3152, 3153, 3154, 3156, 3157, 3158, 3159,
3161, 3162, 3163, 3164, 3165, 3167, 3168, 3171, 3172, 3173, 3174,
3176, 3177, 3178, 3179, 3181, 3182, 3184, 3186, 3187, 3188, 3189,
3191, 3192, 3193, 3194, 3195, 3196, 3200, 3201, 3202, 3203, 3204,
3205, 3206, 3207, 3208, 3210, 3211, 3212, 3213, 3214, 3216, 3217,
3219, 3220, 3221, 3223, 3224, 3225, 3227, 3228, 3231, 3232, 3236,
3237, 3239, 3242, 3243, 3244, 3246, 3247, 3249, 3250, 3253, 3254,
3255, 3256, 3258, 3259, 3262, 3263, 3264, 3265, 3266, 3267, 3268,
3269, 3270, 3271, 3272, 3274, 3275, 3276, 3277, 3278, 3279, 3280,
3281, 3282, 3283, 3284, 3285, 3286, 3287, 3288, 3290, 3291, 3292,
3293, 3294, 3295, 3296, 3297, 3298, 3299, 3300, 3301, 3302, 3303,
3304, 3305, 3309, 3310, 3311, 3312, 3313, 3314, 3315, 3316, 3317,
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3528, 3529, 3532, 3533, 3534, 3535, 3537, 3539, 3540, 3542, 3543,
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3557, 3558, 3559, 3560, 3561, 3562, 3563, 3565, 3566, 3567, 3569,
3570, 3571, 3572, 3573, 3574, 3576, 3577, 3579, 3581, 3582, 3584,
3586, 3589, 3591, 3592, 3593, 3596, 3597, 3598, 3599, 3600, 3602,
3603, 3604, 3605, 3608, 3616, 3619, 3620, 3621, 3622, 3625, 3626,
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3749, 3753, 3754, 3755, 3756, 3757, 3758, 3760, 3761, 3762, 3765,
3767, 3770, 3771, 3772, 3773, 3774, 3777, 3778, 3779, 3781, 3783,
3784, 3786, 3787, 3788, 3789, 3790, 3791, 3793, 3794, 3795, 3796,
3797, 3799, 3800, 3801, 3802, 3803, 3804, 3805, 3806, 3807, 3808,
3809, 3810, 3811, 3814, 3815, 3816, 3817, 3819, 3820, 3821, 3822,
3823, 3824, 3825, 3827, 3828, 3829, 3830, 3831, 3832, 3834, 3835,
3836, 3837, 3838, 3839, 3840, 3841, 3842, 3844, 3845, 3846, 3847,
3848, 3849, 3850, 3851, 3852, 3853, 3854, 3855, 3857, 3860, 3861,
3864, 3865, 3867, 3868, 3869, 3871, 3873, 3874, 3875, 3876, 3877,
3878, 3879, 3880, 3881, 3882, 3883, 3886, 3887, 3888, 3890, 3891,
3892, 3893, 3894, 3895, 3896, 3897, 3898, 3899, 3900, 3901, 3902,
3903, 3904, 3908, 3909, 3910, 3911, 3912, 3913, 3914, 3915, 3916,
3918, 3919, 3920, 3921, 3922, 3923, 3925, 3926, 3927, 3928, 3929,
3931, 3932, 3933, 3934, 3935, 3938, 3939, 3940, 3941, 3943, 3944,
3945, 3946, 3947, 3948, 3949, 3951, 3952, 3953, 3954, 3955, 3956,
3957, 3958, 3959, 3960, 3961, 3962, 3964, 3965, 3966, 3967, 3968,
3970, 3971, 3972, 3974, 3975, 3977, 3978, 3980, 3981, 3983, 3984,
3985, 3986, 3987, 3988, 3989, 3990, 3991, 3993, 3994, 3995, 3996,
3997, 3998, 3999, 4000, 4002, 4003, 4004, 4007, 4008, 4009, 4010,
4011, 4013, 4014, 4015, 4016, 4017, 4018, 4019, 4020, 4021, 4022,

4023, 4024, 4025, 4026, 4027, 4029, 4031, 4032, 4033, 4034, 4038,
4039, 4040, 4041, 4043, 4044, 4045, 4047, 4048, 4049, 4050, 4051,
4052, 4054, 4056, 4057, 4058, 4059, 4060, 4061, 4062, 4063, 4064,
4065, 4069, 4070, 4071, 4072, 4073, 4074, 4075, 4076, 4077, 4078,
4079, 4080, 4081, 4082, 4084, 4085, 4087, 4088, 4089, 4090, 4091,
4093, 4094, 4095, 4096, 4097, 4098, 4100, 4101, 4102, 4103, 4106,
4107, 4109, 4112, 4113, 4114, 4115, 4116, 4117, 4118, 4119, 4120,
4121, 4122, 4123, 4124, 4125, 4126, 4127, 4128, 4129, 4130, 4131,
4132, 4133, 4134, 4135, 4136, 4137, 4138, 4139, 4140, 4141, 4143,
4146, 4148, 4149, 4151, 4152, 4153, 4154, 4155, 4156, 4157, 4158,
4159, 4162, 4164, 4166, 4167, 4168, 4169, 4173, 4174, 4176, 4177,
4178, 4180, 4181, 4182, 4184, 4185, 4186, 4187, 4188, 4189, 4190,
4191, 4192, 4193, 4194, 4195, 4196, 4197, 4198, 4199, 4200, 4201,
4202, 4203, 4204, 4205, 4206, 4207, 4208, 4209, 4211, 4212, 4213,
4214, 4215, 4216, 4217, 4218, 4219, 4222, 4223, 4225, 4226, 4227,
4228, 4229, 4230, 4231, 4232, 4233, 4234, 4235, 4236, 4237, 4238,
4239, 4240, 4241, 4242, 4243, 4244, 4245, 4246, 4247, 4248, 4249,
4250, 4251, 4252, 4253, 4254, 4255, 4256, 4257, 4258, 4259, 4261,
4262, 4263, 4264, 4265, 4266, 4268, 4269, 4270, 4271, 4272, 4273,
4274, 4277, 4278, 4279, 4280, 4281, 4282, 4284, 4285, 4286, 4287,
4288, 4289, 4291, 4292, 4293, 4294, 4295, 4296, 4297, 4298, 4299,
4300, 4301, 4302, 4303, 4304, 4305, 4306, 4307, 4308, 4309, 4310,
4311, 4312, 4313, 4314, 4315, 4316, 4317, 4319, 4320, 4321, 4323,
4324, 4326, 4327, 4328, 4329, 4330, 4331, 4332, 4333, 4334, 4335,
4336, 4337, 4338, 4339, 4340, 4341, 4342, 4343, 4344, 4345, 4347,
4348, 4349, 4350, 4351, 4352, 4353, 4354, 4355, 4356, 4357, 4358,
4359, 4360, 4361, 4362, 4363, 4364, 4366, 4367, 4368, 4369, 4370,
4371, 4372, 4373, 4374, 4375, 4376, 4377, 4378, 4379, 4380, 4381,
4382, 4383, 4384, 4385, 4386, 4387, 4388, 4389, 4390, 4391, 4392,
4393, 4394, 4395, 4396, 4397, 4399, 4400, 4401, 4402, 4403, 4404,
4405, 4406, 4408, 4409, 4410, 4411, 4412, 4413, 4414, 4415, 4416,
4417, 4418, 4419, 4420, 4421, 4422, 4423, 4424, 4425, 4426, 4427,
4428, 4429, 4430, 4431, 4432, 4433, 4434, 4435, 4436, 4437, 4438,
4439, 4440, 4441, 4442, 4443, 4444, 4445, 4446, 4447, 4448, 4449,
4450, 4452, 4453, 4454, 4455, 4456, 4457, 4458, 4459, 4460, 4461,
4462, 4463, 4464, 4465, 4466, 4467, 4468, 4469, 4470, 4471, 4472,
4473, 4474, 4475, 4476, 4477, 4478, 4479, 4480, 4481, 4482, 4483,
4484, 4485, 4486, 4487, 4488, 4489, 4490, 4491, 4492, 4493, 4494,
4495, 4496, 4497, 4498, 4499, 4500, 4501, 4502, 4503, 4504, 4505,
4506, 4507, 4508, 4509, 4510, 4511, 4512, 4513, 4514, 4515, 4516,
4517, 4518, 4519, 4520, 4521, 4522, 4524, 4526, 4527, 4528, 4529,
4530, 4531, 4532, 4533, 4534, 4535, 4536, 4537, 4538, 4539, 4541,
4542, 4543, 4544, 4545, 4546, 4547, 4548, 4549, 4550, 4551, 4552,
4553, 4554, 4555, 4556, 4557, 4558, 4559, 4560, 4561, 4562, 4563,
4564, 4565, 4566, 4567, 4568, 4569, 4570, 4571, 4572, 4573, 4574,
4575, 4576, 4577, 4578, 4579, 4580, 4581, 4582, 4583, 4584, 4585,
4586, 4587, 4588, 4589, 4590, 4591, 4592, 4593, 4594, 4595, 4596,
4597, 4598, 4599, 4600, 4601, 4602, 4603, 4604, 4605, 4606, 4607,
4608, 4609, 4610, 4611, 4612, 4613, 4614, 4615, 4616, 4617, 4618,
4619, 4620, 4621, 4622, 4623, 4624, 4625, 4627, 4628, 4629, 4630,
4631, 4633, 4634, 4635, 4636, 4637, 4638, 4639, 4640, 4642, 4643,
4644, 4645, 4646, 4647, 4648, 4649, 4650, 4651, 4652, 4653, 4654,
4655, 4656, 4657, 4659, 4660, 4662, 4663, 4664, 4665, 4666, 4667,
4668, 4669, 4670, 4671, 4672, 4673, 4674, 4675, 4677, 4678, 4679,
4681, 4682, 4683, 4684, 4685, 4686, 4687, 4688, 4689, 4690, 4691,
4692, 4693, 4694, 4695, 4696, 4697, 4698, 4699, 4701, 4702, 4703,
4704, 4705, 4706, 4707, 4708, 4709, 4711, 4712, 4713, 4714, 4715,
4716, 4717, 4718, 4720, 4721, 4722, 4723, 4724, 4725, 4726, 4728,
4729, 4730, 4731, 4732, 4733, 4734, 4735, 4736, 4737, 4738, 4739,
4740, 4741, 4742, 4743, 4745, 4746, 4747, 4748, 4750, 4751, 4752,

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 2045
4753, 4754, 4756, 4758, 4759, 4760, 4761, 4762, 4763, 4764, 4765,
4766, 4770, 4771, 4772, 4773, 4775, 4776, 4777, 4778, 4779, 4780,
4781, 4782, 4783, 4784, 4786, 4787, 4788, 4789, 4792, 4793, 4794,
4795, 4796, 4797, 4798, 4800, 4801, 4802, 4803, 4804, 4805, 4806,
4807, 4808, 4809, 4810, 4813, 4815, 4816, 4817, 4818, 4819, 4820,
4821, 4822, 4823, 4824, 4825, 4826, 4827, 4828, 4829, 4830, 4831,
4832, 4833, 4834, 4835, 4836, 4837, 4839, 4840, 4841, 4842, 4843,
4844, 4845, 4846, 4847, 4848, 4849, 4851, 4852, 4853, 4855, 4856,
4857, 4858, 4859, 4860, 4861, 4862, 4863, 4864, 4865, 4866, 4867,
4868, 4869, 4870, 4871, 4872, 4873, 4874, 4875, 4876, 4877, 4878,
4879, 4880, 4881, 4882, 4883, 4884, 4885, 4886, 4887, 4888, 4890,
4891, 4892, 4893, 4894, 4895, 4896, 4897, 4898, 4899, 4900, 4901,
4902, 4903, 4904, 4905, 4906, 4907, 4908, 4909, 4910, 4911, 4912,
4913, 4914, 4915, 4916, 4917, 4918, 4919, 4920, 4921, 4922, 4923,
4924, 4925, 4926, 4927, 4930, 4931, 4932, 4933, 4934, 4935, 4936,
4937, 4938, 4939, 4940, 4941, 4942, 4943, 4944, 4945, 4946, 4947,
4948, 4949, 4950, 4951, 4952, 4953, 4954, 4955, 4956, 4957, 4958,
4960, 4962, 4964, 4965, 4966, 4967, 4968, 4969, 4970, 4971, 4972,
4974, 4975, 4976, 4977, 4978, 4979, 4980, 4981, 4982, 4983, 4984,
4985, 4986, 4987, 4990, 4991, 4992, 4994, 4995, 4996, 4997, 4998,
4999, 5000, 5001, 5002, 5003, 5005, 5006, 5007, 5010, 5011, 5012,
5013, 5014, 5015, 5016, 5017, 5018, 5019, 5020, 5021, 5022, 5023,
5028, 5029, 5030, 5031, 5032, 5033, 5034, 5035, 5036, 5037, 5038,
5039, 5040, 5041, 5042, 5043, 5044, 5045, 5046, 5047, 5048, 5049,
5050, 5051, 5052, 5053, 5054, 5055, 5056, 5057, 5058, 5059, 5060,
5061, 5063, 5064, 5066, 5068, 5069, 5070, 5071, 5072, 5073, 5074,
5076, 5077, 5078, 5079, 5080, 5081, 5082, 5083, 5084, 5085, 5086,
5087, 5088, 5089, 5090, 5091, 5092, 5093, 5094, 5095, 5099, 5100,
5101, 5102, 5103, 5104, 5105, 5106, 5107, 5108, 5109, 5110, 5111,
5112, 5113, 5114, 5115, 5116, 5117, 5119, 5120, 5121, 5122, 5123,
5124, 5125, 5126, 5127, 5128, 5129, 5130, 5131, 5132, 5133, 5134,
5135, 5136, 5137, 5138, 5139, 5140, 5141, 5142, 5143, 5144, 5145,
5146, 5147, 5148, 5149, 5150, 5151, 5152, 5153, 5154, 5155, 5158,
5159, 5160, 5161, 5162, 5163, 5164, 5165, 5166, 5167, 5168, 5169,
5170, 5171, 5172, 5173, 5174, 5175, 5176, 5177, 5178, 5179, 5180,
5181, 5182, 5183, 5184, 5185, 5186, 5187, 5188, 5189, 5190, 5191,
5192, 5193, 5194, 5195, 5196, 5197, 5198, 5199, 5200, 5201, 5202,
5203, 5204, 5205, 5206, 5207, 5208, 5209, 5210, 5211, 5212, 5213,
5214, 5215, 5216, 5217, 5218, 5219, 5220, 5221, 5222, 5223, 5224,
5226, 5227, 5228, 5229, 5230, 5231, 5233, 5234, 5235, 5236, 5237,
5238, 5239, 5240, 5241, 5242, 5243, 5244, 5246, 5247, 5248, 5249,
5250, 5251, 5252, 5253, 5254, 5255, 5256, 5257, 5258, 5259, 5260,
5261, 5262, 5263, 5264, 5265, 5266, 5267, 5268, 5270, 5271, 5273,
5274, 5275, 5276, 5277, 5278, 5279, 5280, 5281, 5282, 5283, 5284,
5285, 5286, 5288, 5291, 5292, 5293, 5294, 5295, 5298, 5299, 5300,
5301, 5302, 5303, 5304, 5305, 5307, 5308, 5309, 5310, 5311, 5312,
5313, 5314, 5315, 5316, 5317, 5318, 5319, 5320, 5321, 5322, 5323,
5324, 5325, 5327, 5328, 5331, 5332, 5333, 5334, 5335, 5336, 5337,
5338, 5339, 5340, 5342, 5343, 5344, 5345, 5346, 5347, 5348, 5349,
5350, 5351, 5352, 5353, 5354, 5355, 5356, 5357, 5358, 5359, 5360,
5361, 5362, 5363, 5364, 5365, 5366, 5367, 5368, 5369, 5370, 5371,
5372, 5374, 5375, 5377, 5378, 5380, 5381, 5382, 5383, 5384, 5385,
5386, 5387, 5388, 5390, 5391, 5392, 5393, 5394, 5395, 5396, 5397,
5398, 5399, 5400, 5401, 5402, 5403, 5404, 5405, 5406, 5407, 5408,
5410, 5411, 5412, 5413, 5415, 5416, 5418, 5419, 5420, 5421, 5422,
5423, 5425, 5427, 5428, 5430, 5431, 5432, 5433, 5434, 5435, 5436,
5437, 5438, 5440, 5441, 5442, 5443, 5444, 5445, 5448, 5449, 5452,
5453, 5454, 5455, 5457, 5459, 5461, 5462, 5464, 5465, 5466, 5467,
5468, 5469, 5470, 5471, 5472, 5473, 5474, 5475, 5476, 5477, 5478,
5479, 5480, 5481, 5482, 5483, 5484, 5485, 5486, 5487, 5488, 5489,

5490, 5491, 5492, 5494, 5495, 5496, 5497, 5498, 5499, 5500, 5501,
5502, 5503, 5504, 5505, 5506, 5507, 5510, 5511, 5513, 5514, 5515,
5516, 5517, 5518, 5520, 5521, 5522, 5523, 5524, 5525, 5526, 5527,
5528, 5529, 5530, 5531, 5532, 5533, 5534, 5535, 5536, 5538, 5539,
5540, 5541, 5542, 5543, 5544, 5545, 5546, 5547, 5548, 5549, 5550,
5551, 5552, 5553, 5554, 5555, 5556, 5557, 5559, 5560, 5561, 5562,
5563, 5564, 5565, 5566, 5567, 5568, 5569
United States of America (USA)–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 514, 515, 516, 591, 670
United States–States–Alabama 497, 499, 505, 510, 511, 599, 643,
662, 826, 1168, 1491, 1600, 1873, 1878, 2140, 2192, 2198, 2254,
2288, 2341, 2546, 2641, 2737, 2758, 2777, 2815, 2848, 3069, 3207,
3758, 3789, 3790, 3848, 3849, 3868, 3875, 3918, 3925, 3929, 4004,
4016, 4058, 4059, 4075, 4181, 4303, 4507, 4515, 4517, 4797, 5162
United States–States–Alaska 1167
United States–States–Arizona 1170, 3758, 3875, 3918, 4004, 4123,
4614, 4795, 4804
United States–States–Arkansas 519, 1222, 1279, 1693, 1826, 1963,
2270, 2274, 2282, 2384, 2452, 2575, 2758, 2760, 2780, 2792, 2794,
2823, 2903, 3069, 3197, 3288, 3412, 3525, 3625, 3758, 3848, 3875,
3918, 4004, 4018, 4022, 4096, 4168, 4303, 4736, 4797, 4881, 5136,
5183, 5189, 5265, 5275, 5285, 5303, 5335, 5569
United States–States–California 26, 122, 183, 195, 247, 321, 480,
485, 489, 508, 514, 515, 516, 542, 601, 606, 698, 701, 800, 837,
842, 863, 954, 960, 974, 1079, 1096, 1102, 1496, 1499, 1507, 1627,
1869, 1876, 1897, 1995, 2264, 2330, 2349, 2384, 2405, 2507, 2554,
2555, 2758, 2790, 2791, 2808, 2844, 2863, 2884, 2886, 2942, 2962,
2963, 2972, 3022, 3048, 3066, 3069, 3073, 3116, 3266, 3305, 3316,
3329, 3343, 3366, 3381, 3412, 3420, 3437, 3467, 3572, 3581, 3635,
3673, 3747, 3758, 3763, 3770, 3815, 3839, 3851, 3875, 3887, 3911,
3915, 3918, 3927, 3966, 3970, 3986, 3998, 4004, 4048, 4081, 4088,
4120, 4127, 4131, 4152, 4162, 4193, 4214, 4265, 4266, 4279, 4303,
4304, 4307, 4333, 4340, 4413, 4452, 4473, 4478, 4484, 4519, 4537,
4567, 4598, 4616, 4624, 4634, 4644, 4651, 4670, 4675, 4712, 4716,
4737, 4775, 4793, 4794, 4820, 4851, 4852, 4856, 4910, 4937, 4944,
4946, 4967, 4968, 4984, 4986, 5005, 5019, 5048, 5085, 5107, 5112,
5135, 5155, 5161, 5168, 5169, 5180, 5183, 5193, 5194, 5195, 5196,
5197, 5198, 5199, 5200, 5201, 5202, 5203, 5228, 5233, 5246, 5251,
5258, 5268, 5275, 5292, 5304, 5305, 5318, 5331, 5338, 5344, 5349,
5350, 5357, 5359, 5362, 5363, 5368, 5396, 5403, 5410, 5435, 5449,
5453, 5459, 5462, 5488, 5489, 5493, 5499, 5505, 5525, 5531, 5532,
5534, 5535, 5543
United States–States–Colorado 571, 1170, 3911, 4528, 4600, 4712,
4900, 4919, 5032, 5039, 5131, 5153, 5193, 5194, 5244, 5278, 5298,
5348, 5361, 5467
United States–States–Connecticut 195, 414, 536, 537, 703, 826,
852, 882, 1477, 1560, 1566, 1572, 1775, 1932, 2564, 2763, 2846,
3023, 3099, 3213, 3255, 3265, 3319, 3511, 3529, 3559, 3918, 3965,
4000, 4004, 4116, 4303, 4382, 4539, 4553, 4555, 5363
United States–States–Delaware 379, 414, 511, 715, 826, 1157,
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1279, 1291, 1330, 1429, 1430, 1450, 1466, 1477, 1480, 1490, 1492,
1533, 1536, 1585, 1614, 1638, 1648, 1652, 1653, 1770, 1771, 1776,
1874, 1936, 1980, 2079, 2241, 2250, 2318, 2371, 2518, 2758, 3156,
3167, 3187, 3249, 3299, 3305, 3315, 3316, 3327, 3336, 3452, 3484,
3540, 3584, 3589, 3616, 3655, 3737, 3758, 3875, 3879, 3882, 3918,
4004, 4303, 4334, 4907, 4943, 4948, 4996
United States–States–District of Columbia (Washington, DC) 81,
149, 155, 183, 271, 293, 301, 315, 326, 346, 350, 358, 426, 451,
452, 454, 462, 489, 497, 511, 512, 513, 529, 545, 570, 598, 600,
613, 626, 631, 671, 680, 693, 720, 723, 727, 767, 782, 811, 816,
817, 820, 821, 822, 824, 825, 827, 828, 880, 884, 888, 889, 900,
919, 935, 946, 969, 974, 988, 1014, 1030, 1048, 1049, 1061, 1062,
1068, 1069, 1139, 1157, 1182, 1294, 1363, 1419, 1431, 1440, 1443,
1450, 1452, 1462, 1503, 1566, 1571, 1610, 1620, 1636, 1637, 1731,
1784, 1792, 1795, 1868, 1870, 1948, 1962, 1977, 1978, 1992, 2040,
2102, 2162, 2312, 2322, 2349, 2365, 2368, 2388, 2508, 2555, 2558,
2559, 2564, 2576, 2598, 2625, 2761, 2781, 2797, 2817, 2838, 2839,
2844, 2847, 2848, 2856, 2859, 2944, 2949, 3129, 3189, 3359, 3640,
3758, 3771, 3774, 3815, 3835, 3867, 3875, 3882, 3894, 3918, 3931,
4058, 4059, 4069, 4116, 4214, 4298, 4303, 4330, 4339, 4356, 4420,
4424, 4425, 4426, 4436, 4448, 4454, 4465, 4468, 4469, 4472, 4473,
4475, 4485, 4489, 4490, 4510, 4511, 4515, 4516, 4518, 4520, 4522,
4524, 4551, 4558, 4563, 4569, 4573, 4576, 4579, 4581, 4585, 4589,
4590, 4591, 4592, 4594, 4596, 4603, 4604, 4636, 4692, 4718, 4771,
4772, 4819, 4845, 4896, 4923, 4924, 4926, 4957, 4960, 5036, 5100,
5162, 5171, 5238, 5240, 5259, 5320, 5321, 5334, 5338, 5349, 5354,
5380, 5382, 5384, 5455, 5475, 5476, 5484
United States–States–Florida 345, 492, 1068, 2193, 2314, 2540,
2558, 2758, 3372, 3569, 3800, 3816, 3881, 3911, 3961, 3962, 3965,
3979, 3999, 4000, 4058, 4059, 4112, 4116, 4119, 4122, 4207, 4303,
4522, 4559, 4624, 4640, 4712, 4726, 4797, 4810, 4876, 4904, 4933,
4938, 5023, 5298, 5350, 5355
United States–States–Georgia 39, 72, 188, 199, 201, 219, 369, 408,
519, 526, 572, 826, 1088, 1157, 1566, 1869, 2061, 2133, 2509,
2575, 2713, 2758, 2780, 2815, 2844, 2991, 3758, 3789, 3817, 3848,
3861, 3875, 3899, 3900, 3901, 3918, 3925, 3929, 3940, 4004, 4016,
4017, 4022, 4034, 4048, 4095, 4303, 4342, 4424, 4536, 4589, 4604,
4613, 4636, 4640, 4656, 4677, 4796, 4797, 4992, 5354, 5427, 5497
United States–States–Hawaii 122, 125, 148, 209, 211, 268, 295,
374, 426, 436, 470, 511, 563, 654, 739, 817, 866, 996, 1167, 1568,
1640, 2554, 4484, 4514, 4846, 4876, 5058, 5135, 5251, 5298, 5349,
5352, 5357
United States–States–Idaho 505, 1170, 1458, 3500, 3912, 3913,
3960, 4052, 4061, 4132, 4149, 4178, 4225, 4227, 4312, 4363, 4366,
4371, 4374, 4387, 4404, 4712, 4966, 5251, 5293, 5298, 5299, 5300,
5302, 5343, 5347, 5348, 5353, 5362, 5363, 5364, 5421, 5483
United States–States–Illinois 77, 421, 433, 459, 465, 479, 508, 511,
514, 515, 516, 517, 548, 558, 567, 593, 595, 596, 605, 606, 711,
735, 742, 775, 789, 794, 795, 814, 816, 817, 819, 826, 829, 847,
855, 865, 866, 867, 868, 870, 879, 884, 885, 887, 888, 889, 893,
894, 919, 929, 930, 931, 935, 946, 947, 959, 961, 962, 976, 982,
983, 996, 1012, 1013, 1014, 1028, 1031, 1032, 1037, 1042, 1046,
1051, 1058, 1059, 1060, 1061, 1063, 1075, 1082, 1091, 1095, 1103,
1105, 1113, 1119, 1120, 1145, 1167, 1168, 1169, 1170, 1183, 1235,

1242, 1243, 1244, 1253, 1254, 1255, 1256, 1257, 1258, 1260, 1261,
1264, 1265, 1275, 1276, 1277, 1284, 1285, 1286, 1292, 1302, 1308,
1319, 1325, 1328, 1329, 1332, 1339, 1347, 1348, 1350, 1351, 1353,
1358, 1359, 1370, 1373, 1376, 1379, 1388, 1394, 1411, 1412, 1413,
1415, 1416, 1419, 1422, 1423, 1426, 1430, 1435, 1436, 1438, 1443,
1444, 1446, 1450, 1451, 1455, 1462, 1463, 1465, 1468, 1469, 1470,
1472, 1476, 1477, 1478, 1480, 1483, 1485, 1486, 1487, 1488, 1494,
1497, 1499, 1500, 1501, 1502, 1506, 1507, 1508, 1511, 1512, 1513,
1516, 1517, 1526, 1527, 1529, 1536, 1542, 1548, 1549, 1554, 1555,
1558, 1559, 1563, 1566, 1568, 1570, 1578, 1580, 1597, 1598, 1602,
1609, 1613, 1614, 1632, 1633, 1635, 1636, 1637, 1639, 1641, 1647,
1654, 1655, 1669, 1672, 1675, 1676, 1692, 1693, 1701, 1706, 1711,
1712, 1715, 1716, 1717, 1719, 1725, 1726, 1729, 1730, 1731, 1732,
1736, 1738, 1739, 1740, 1741, 1746, 1747, 1749, 1750, 1753, 1773,
1779, 1780, 1782, 1783, 1791, 1792, 1794, 1799, 1803, 1809, 1810,
1813, 1815, 1816, 1823, 1825, 1826, 1830, 1834, 1840, 1846, 1847,
1848, 1849, 1869, 1871, 1872, 1875, 1880, 1886, 1896, 1901, 1905,
1909, 1910, 1913, 1915, 1920, 1923, 1924, 1926, 1927, 1933, 1935,
1938, 1939, 1940, 1941, 1943, 1946, 1947, 1950, 1951, 1961, 1962,
1963, 1971, 1973, 1974, 1977, 1978, 1979, 1988, 1989, 2000, 2001,
2002, 2003, 2007, 2017, 2022, 2029, 2033, 2034, 2041, 2042, 2045,
2054, 2059, 2075, 2076, 2085, 2088, 2089, 2090, 2092, 2094, 2102,
2125, 2126, 2135, 2138, 2142, 2144, 2145, 2147, 2151, 2152, 2153,
2156, 2157, 2162, 2163, 2174, 2178, 2184, 2188, 2190, 2194, 2207,
2211, 2220, 2221, 2222, 2223, 2226, 2231, 2232, 2233, 2234, 2238,
2240, 2242, 2244, 2247, 2248, 2249, 2250, 2251, 2253, 2255, 2256,
2263, 2266, 2267, 2270, 2274, 2276, 2277, 2278, 2282, 2285, 2302,
2304, 2306, 2308, 2310, 2311, 2312, 2313, 2315, 2317, 2319, 2320,
2322, 2323, 2324, 2328, 2333, 2334, 2335, 2339, 2340, 2343, 2346,
2347, 2349, 2350, 2353, 2355, 2359, 2364, 2365, 2368, 2376, 2381,
2384, 2396, 2402, 2405, 2411, 2412, 2418, 2419, 2423, 2428, 2429,
2430, 2432, 2435, 2442, 2444, 2451, 2457, 2459, 2460, 2461, 2463,
2470, 2471, 2472, 2473, 2482, 2488, 2498, 2499, 2500, 2506, 2508,
2511, 2513, 2515, 2519, 2520, 2524, 2525, 2533, 2534, 2535, 2537,
2542, 2544, 2554, 2555, 2560, 2564, 2569, 2574, 2575, 2585, 2587,
2592, 2593, 2596, 2598, 2603, 2604, 2612, 2616, 2622, 2623, 2626,
2627, 2631, 2639, 2641, 2644, 2647, 2650, 2652, 2653, 2656, 2664,
2667, 2668, 2669, 2671, 2674, 2681, 2682, 2683, 2686, 2687, 2688,
2689, 2690, 2692, 2693, 2694, 2695, 2696, 2706, 2721, 2722, 2729,
2730, 2738, 2743, 2744, 2748, 2749, 2750, 2751, 2757, 2758, 2759,
2761, 2762, 2764, 2765, 2766, 2774, 2776, 2777, 2780, 2783, 2786,
2789, 2792, 2794, 2795, 2797, 2799, 2801, 2803, 2804, 2809, 2810,
2812, 2813, 2815, 2823, 2826, 2828, 2832, 2833, 2840, 2843, 2846,
2848, 2854, 2855, 2858, 2860, 2862, 2863, 2868, 2879, 2885, 2893,
2897, 2899, 2903, 2906, 2912, 2915, 2917, 2919, 2923, 2928, 2929,
2931, 2933, 2934, 2936, 2937, 2938, 2943, 2946, 2947, 2949, 2950,
2955, 2958, 2963, 2971, 2979, 2980, 2988, 3001, 3005, 3009, 3014,
3017, 3018, 3020, 3022, 3023, 3037, 3046, 3064, 3069, 3073, 3082,
3090, 3096, 3097, 3107, 3108, 3110, 3111, 3119, 3122, 3128, 3130,
3131, 3132, 3135, 3139, 3161, 3164, 3165, 3181, 3184, 3186, 3189,
3192, 3195, 3204, 3205, 3207, 3212, 3228, 3231, 3232, 3246, 3247,
3250, 3256, 3258, 3259, 3263, 3264, 3275, 3277, 3279, 3282, 3283,
3284, 3286, 3288, 3293, 3295, 3300, 3310, 3312, 3313, 3323, 3325,
3333, 3335, 3339, 3347, 3350, 3351, 3353, 3357, 3358, 3361, 3362,
3363, 3367, 3368, 3371, 3373, 3374, 3385, 3387, 3388, 3391, 3394,
3396, 3397, 3406, 3407, 3409, 3411, 3412, 3415, 3426, 3445, 3451,
3455, 3456, 3457, 3459, 3466, 3468, 3469, 3470, 3479, 3481, 3483,
3487, 3490, 3493, 3498, 3501, 3508, 3512, 3515, 3521, 3523, 3525,
3528, 3532, 3533, 3537, 3539, 3542, 3552, 3557, 3558, 3560, 3561,
3562, 3563, 3565, 3566, 3567, 3570, 3573, 3577, 3584, 3597, 3605,
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3622, 3626, 3627, 3628, 3643, 3652, 3670, 3677, 3684, 3685, 3694,
3698, 3700, 3711, 3713, 3717, 3720, 3723, 3732, 3734, 3736, 3738,
3746, 3747, 3748, 3753, 3755, 3756, 3757, 3758, 3760, 3761, 3778,
3784, 3786, 3787, 3790, 3794, 3797, 3802, 3808, 3810, 3817, 3821,
3822, 3828, 3829, 3830, 3831, 3832, 3840, 3844, 3845, 3848, 3854,
3855, 3865, 3867, 3868, 3871, 3873, 3874, 3875, 3878, 3882, 3886,
3888, 3890, 3893, 3895, 3896, 3897, 3908, 3910, 3918, 3921, 3922,
3923, 3925, 3931, 3932, 3933, 3943, 3958, 3970, 3972, 3977, 3981,
3987, 3997, 4003, 4004, 4009, 4011, 4013, 4018, 4019, 4022, 4023,
4024, 4027, 4034, 4048, 4051, 4063, 4070, 4077, 4078, 4079, 4081,
4088, 4090, 4091, 4093, 4101, 4114, 4115, 4116, 4118, 4119, 4120,
4121, 4126, 4127, 4130, 4131, 4133, 4134, 4137, 4139, 4140, 4157,
4159, 4166, 4167, 4168, 4193, 4194, 4206, 4207, 4213, 4214, 4216,
4218, 4219, 4223, 4236, 4237, 4243, 4244, 4247, 4257, 4259, 4262,
4265, 4268, 4270, 4282, 4289, 4292, 4297, 4299, 4300, 4303, 4313,
4323, 4331, 4336, 4337, 4340, 4347, 4353, 4357, 4378, 4379, 4389,
4393, 4394, 4395, 4416, 4422, 4427, 4436, 4442, 4447, 4448, 4468,
4472, 4484, 4508, 4511, 4516, 4518, 4524, 4528, 4529, 4530, 4531,
4538, 4542, 4545, 4559, 4560, 4587, 4592, 4593, 4594, 4601, 4602,
4609, 4620, 4629, 4640, 4651, 4678, 4685, 4716, 4718, 4723, 4730,
4737, 4743, 4751, 4760, 4792, 4809, 4817, 4821, 4827, 4828, 4829,
4830, 4831, 4833, 4847, 4851, 4852, 4858, 4861, 4869, 4880, 4882,
4884, 4912, 4923, 4930, 4934, 4939, 4977, 4984, 4987, 4994, 5011,
5012, 5017, 5018, 5019, 5020, 5021, 5027, 5036, 5041, 5043, 5048,
5050, 5054, 5055, 5066, 5069, 5071, 5077, 5079, 5083, 5100, 5103,
5106, 5138, 5139, 5152, 5162, 5173, 5176, 5197, 5220, 5231, 5243,
5247, 5250, 5253, 5275, 5293, 5294, 5295, 5298, 5309, 5343, 5347,
5348, 5349, 5350, 5353, 5354, 5355, 5356, 5360, 5364, 5390, 5394,
5407, 5421, 5448, 5479, 5483, 5514, 5526, 5545, 5561, 5562, 5564,
5569
United States–States–Indiana 438, 494, 508, 511, 548, 599, 662,
695, 706, 742, 778, 789, 795, 814, 816, 819, 826, 847, 855, 887,
888, 889, 919, 923, 929, 946, 982, 1013, 1046, 1051, 1167, 1168,
1169, 1170, 1188, 1319, 1323, 1328, 1345, 1357, 1366, 1377, 1412,
1419, 1423, 1436, 1443, 1454, 1457, 1462, 1483, 1500, 1502, 1504,
1509, 1566, 1568, 1575, 1599, 1609, 1614, 1618, 1633, 1639, 1641,
1655, 1688, 1693, 1726, 1728, 1729, 1740, 1785, 1786, 1791, 1799,
1826, 1878, 1924, 1938, 1941, 1947, 1951, 1960, 1963, 1990, 1991,
2003, 2031, 2041, 2059, 2062, 2063, 2144, 2152, 2194, 2220, 2222,
2223, 2247, 2253, 2274, 2282, 2299, 2306, 2338, 2342, 2343, 2355,
2372, 2384, 2388, 2389, 2417, 2418, 2419, 2439, 2460, 2461, 2463,
2554, 2555, 2594, 2647, 2682, 2683, 2693, 2699, 2728, 2747, 2754,
2758, 2762, 2775, 2780, 2794, 2815, 2848, 2904, 2910, 2947, 2948,
2963, 3001, 3005, 3028, 3069, 3073, 3110, 3210, 3246, 3247, 3253,
3287, 3293, 3294, 3295, 3351, 3354, 3361, 3362, 3365, 3385, 3387,
3388, 3412, 3455, 3457, 3459, 3493, 3498, 3508, 3512, 3525, 3528,
3535, 3537, 3558, 3579, 3608, 3636, 3670, 3695, 3744, 3747, 3758,
3790, 3803, 3806, 3807, 3810, 3828, 3832, 3848, 3868, 3875, 3888,
3914, 3918, 3920, 3927, 3935, 3990, 3991, 4004, 4010, 4018, 4044,
4106, 4107, 4113, 4114, 4118, 4119, 4121, 4123, 4126, 4127, 4133,
4134, 4136, 4148, 4151, 4166, 4168, 4206, 4228, 4252, 4262, 4284,
4303, 4316, 4399, 4400, 4423, 4440, 4492, 4501, 4504, 4511, 4542,
4560, 4588, 4614, 4634, 4640, 4673, 4712, 4717, 4721, 4735, 4778,
4781, 4818, 4821, 4823, 4831, 4869, 4880, 4903, 4904, 4905, 4906,
4935, 4968, 4972, 4975, 4983, 5000, 5041, 5049, 5054, 5082, 5111,
5135, 5193, 5197, 5276, 5308, 5348, 5356, 5401, 5432, 5539
United States–States–Introduction of Soy Products to. Earliest
document seen concerning soybean products in a certain U.S. state.

Soybeans as such have not yet been reported in this state 385
United States–States–Introduction of Soy Products to. This
document contains the earliest date seen for soybean products in a
certain U.S. state. Soybeans as such had not yet been reported by
that date in this state 385
United States–States–Introduction of Soybeans to. Earliest
document seen concerning soybeans in a certain U.S. state 505
United States–States–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
U.S. state 505
United States–States–Iowa 60, 672, 795, 826, 828, 847, 888, 889,
913, 973, 1114, 1115, 1168, 1169, 1170, 1231, 1232, 1236, 1279,
1308, 1310, 1311, 1377, 1387, 1403, 1406, 1409, 1412, 1414, 1419,
1423, 1443, 1462, 1493, 1494, 1500, 1502, 1507, 1517, 1568, 1633,
1636, 1637, 1639, 1655, 1693, 1711, 1726, 1729, 1791, 1799, 1870,
1871, 1892, 1912, 1941, 1947, 1960, 1963, 2003, 2041, 2043, 2064,
2065, 2066, 2144, 2152, 2166, 2194, 2208, 2214, 2215, 2220, 2223,
2247, 2274, 2282, 2306, 2341, 2343, 2368, 2369, 2376, 2384, 2401,
2428, 2431, 2432, 2460, 2461, 2463, 2468, 2500, 2510, 2542, 2554,
2555, 2566, 2572, 2575, 2581, 2594, 2602, 2609, 2615, 2619, 2627,
2640, 2643, 2647, 2649, 2682, 2683, 2692, 2706, 2726, 2732, 2733,
2758, 2762, 2780, 2809, 2815, 2830, 2844, 2867, 2904, 2933, 2972,
3022, 3023, 3069, 3176, 3195, 3197, 3232, 3295, 3314, 3412, 3449,
3512, 3525, 3543, 3676, 3685, 3699, 3713, 3741, 3747, 3749, 3758,
3790, 3796, 3799, 3817, 3820, 3821, 3828, 3848, 3859, 3875, 3876,
3882, 3918, 3920, 3931, 3943, 3967, 3968, 3971, 4004, 4016, 4022,
4075, 4102, 4126, 4133, 4152, 4168, 4177, 4196, 4202, 4207, 4230,
4249, 4256, 4259, 4261, 4265, 4285, 4296, 4301, 4303, 4311, 4317,
4319, 4323, 4324, 4328, 4329, 4349, 4350, 4383, 4428, 4435, 4440,
4447, 4452, 4453, 4458, 4459, 4461, 4472, 4484, 4502, 4503, 4508,
4511, 4527, 4528, 4542, 4553, 4568, 4586, 4587, 4589, 4593, 4596,
4597, 4601, 4604, 4605, 4613, 4630, 4634, 4640, 4660, 4664, 4679,
4692, 4698, 4703, 4709, 4714, 4722, 4724, 4725, 4729, 4759, 4761,
4762, 4765, 4780, 4795, 4803, 4821, 4825, 4831, 4832, 4834, 4836,
4840, 4843, 4844, 4849, 4859, 4865, 4866, 4868, 4870, 4871, 4880,
4882, 4885, 4887, 4888, 4897, 4898, 4899, 4900, 4902, 4910, 4915,
4919, 4921, 4925, 4937, 4951, 4953, 4957, 4958, 4970, 4979, 4983,
4991, 4995, 5007, 5010, 5011, 5013, 5031, 5033, 5039, 5041, 5042,
5044, 5045, 5046, 5047, 5048, 5051, 5054, 5058, 5073, 5074, 5076,
5078, 5079, 5080, 5081, 5082, 5085, 5089, 5090, 5091, 5093, 5101,
5102, 5104, 5105, 5107, 5111, 5115, 5117, 5119, 5126, 5127, 5128,
5130, 5131, 5132, 5133, 5134, 5135, 5136, 5138, 5140, 5142, 5144,
5147, 5148, 5149, 5150, 5151, 5158, 5165, 5166, 5172, 5173, 5174,
5183, 5184, 5185, 5186, 5187, 5189, 5193, 5194, 5195, 5196, 5197,
5198, 5199, 5200, 5201, 5202, 5203, 5205, 5209, 5210, 5211, 5212,
5213, 5214, 5215, 5218, 5219, 5220, 5221, 5222, 5223, 5224, 5226,
5227, 5230, 5231, 5234, 5235, 5236, 5242, 5243, 5248, 5249, 5251,
5255, 5263, 5265, 5266, 5267, 5270, 5274, 5275, 5284, 5298, 5304,
5305, 5311, 5314, 5315, 5322, 5323, 5324, 5325, 5327, 5328, 5331,
5333, 5339, 5340, 5342, 5344, 5346, 5349, 5350, 5351, 5352, 5354,
5355, 5356, 5357, 5359, 5364, 5365, 5366, 5367, 5377, 5381, 5392,
5397, 5398, 5399, 5400, 5404, 5405, 5411, 5412, 5413, 5415, 5418,
5419, 5420, 5425, 5441, 5442, 5443, 5448, 5449, 5453, 5468, 5469,
5471, 5472, 5473, 5485, 5486, 5487, 5490, 5491, 5492, 5494, 5495,
5498, 5499, 5500, 5502, 5503, 5507, 5513, 5515, 5516, 5517, 5520,
5521, 5523, 5524, 5526, 5529, 5530, 5533, 5536, 5538, 5540, 5541,
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5543, 5549, 5556, 5561, 5566
United States–States–Kansas 86, 409, 414, 508, 662, 817, 887,
1383, 1419, 1423, 1443, 1500, 1502, 1521, 1568, 1639, 1655, 1726,
1729, 1947, 2003, 2122, 2247, 2250, 2306, 2384, 2452, 2460, 2463,
2468, 2558, 2678, 2682, 2683, 2758, 2769, 2815, 2848, 3029, 3069,
3412, 3639, 3758, 3875, 3911, 3918, 3949, 3974, 4004, 4008, 4015,
4022, 4025, 4065, 4089, 4154, 4238, 4303, 4311, 4320, 4367, 4392,
4406, 4417, 4424, 4427, 4429, 4432, 4433, 4436, 4440, 4445, 4447,
4452, 4464, 4465, 4470, 4471, 4479, 4487, 4491, 4516, 4528, 4532,
4548, 4591, 4593, 4596, 4599, 4600, 4608, 4609, 4617, 4618, 4646,
4653, 4666, 4675, 4687, 4715, 4722, 4740, 4748, 4797, 4843, 4876,
4913, 4943, 4965, 5116, 5190, 5192, 5250, 5265, 5275, 5344, 5349,
5351, 5352, 5353, 5354, 5355, 5362, 5363, 5364, 5467, 5529, 5559
United States–States–Kentucky 414, 497, 505, 508, 511, 519, 548,
662, 796, 826, 887, 1100, 1169, 1227, 2221, 2384, 2463, 2758,
2848, 2914, 2920, 2970, 2973, 3069, 3123, 3341, 3378, 3439, 3673,
3758, 3762, 3817, 3842, 3847, 3875, 3888, 3918, 3956, 3961, 3999,
4004, 4017, 4079, 4112, 4116, 4121, 4206, 4228, 4303, 4384, 4447,
4554, 4555, 4574, 4575, 4704, 4712, 4797, 5352, 5422, 5563, 5566
United States–States–Louisiana 72, 73, 278, 498, 500, 501, 535,
540, 812, 1169, 1499, 1518, 1693, 2184, 2349, 2452, 2488, 2532,
2536, 2552, 2604, 2718, 2758, 2760, 2780, 2883, 2891, 3023, 3067,
3083, 3161, 3178, 3262, 3344, 3412, 3591, 3747, 3758, 3846, 3848,
3875, 4088, 4303, 4444, 4518, 4528, 4602, 4712, 4763, 5233, 5510
United States–States–Maine 434, 505, 1005, 1606, 1845, 1872,
1904, 3281, 3718, 3971, 4214, 4712, 4918, 5313, 5322
United States–States–Maryland 171, 421, 505, 548, 662, 1080,
1169, 1351, 1436, 1483, 1566, 1568, 1614, 1795, 1873, 2351, 2418,
2555, 2758, 2782, 2817, 2847, 2868, 3069, 3442, 3584, 3729, 3747,
3758, 3817, 3853, 3875, 3918, 3994, 3995, 4004, 4300, 4303, 4344,
4376, 4514, 4517, 4520, 4602, 4712, 4891, 4907, 5027, 5084, 5137,
5169, 5350, 5422
United States–States–Massachusetts 72, 73, 81, 155, 194, 414, 508,
514, 515, 516, 585, 606, 728, 807, 817, 826, 852, 1170, 1275, 1277,
1566, 1568, 1606, 1727, 1775, 1845, 1863, 1904, 1911, 1980, 1998,
2018, 2180, 2210, 2322, 2760, 2848, 2910, 3069, 3200, 3207, 3236,
3276, 3291, 3390, 3425, 3468, 3529, 3560, 3570, 3616, 3619, 3620,
3622, 3747, 3767, 3774, 3864, 3881, 3904, 3911, 3934, 4002, 4116,
4201, 4214, 4254, 4266, 4376, 4559, 4666, 4712, 4876, 4922, 4986,
5044, 5058, 5162, 5228, 5256, 5317, 5331, 5348, 5350, 5498, 5499
United States–States–Michigan 505, 519, 557, 622, 757, 826, 906,
1031, 1116, 1137, 1161, 1162, 1163, 1180, 1197, 1198, 1214, 1216,
1219, 1223, 1229, 1243, 1244, 1260, 1261, 1264, 1265, 1273, 1274,
1276, 1277, 1278, 1284, 1285, 1286, 1322, 1331, 1333, 1338, 1339,
1340, 1344, 1345, 1348, 1350, 1352, 1353, 1361, 1374, 1378, 1379,
1380, 1407, 1408, 1412, 1419, 1421, 1423, 1424, 1426, 1428, 1433,
1437, 1438, 1441, 1442, 1443, 1448, 1450, 1452, 1453, 1455, 1459,
1474, 1477, 1491, 1496, 1500, 1502, 1510, 1512, 1520, 1522, 1528,
1530, 1534, 1535, 1546, 1564, 1565, 1566, 1574, 1577, 1580, 1582,
1589, 1591, 1600, 1603, 1609, 1614, 1622, 1639, 1641, 1643, 1655,
1662, 1663, 1673, 1677, 1678, 1679, 1681, 1686, 1690, 1693, 1697,
1707, 1709, 1714, 1724, 1726, 1728, 1729, 1751, 1755, 1769, 1773,
1774, 1790, 1791, 1793, 1797, 1801, 1808, 1811, 1817, 1821, 1842,

1843, 1864, 1870, 1871, 1874, 1882, 1895, 1937, 1944, 1947, 1949,
1963, 1975, 1976, 1981, 1984, 1985, 1986, 1987, 1992, 1994, 1999,
2002, 2003, 2004, 2035, 2036, 2037, 2038, 2039, 2045, 2048, 2050,
2051, 2053, 2055, 2060, 2061, 2067, 2070, 2072, 2073, 2079, 2082,
2086, 2099, 2100, 2101, 2103, 2105, 2106, 2107, 2108, 2109, 2110,
2111, 2112, 2113, 2114, 2115, 2116, 2117, 2118, 2119, 2120, 2121,
2122, 2123, 2124, 2127, 2128, 2129, 2130, 2131, 2132, 2133, 2134,
2137, 2140, 2143, 2146, 2147, 2155, 2158, 2159, 2160, 2161, 2171,
2176, 2178, 2183, 2185, 2187, 2192, 2194, 2196, 2198, 2199, 2204,
2210, 2216, 2220, 2223, 2228, 2245, 2246, 2247, 2250, 2254, 2257,
2265, 2276, 2277, 2279, 2280, 2283, 2285, 2287, 2288, 2289, 2306,
2315, 2321, 2332, 2357, 2361, 2362, 2363, 2365, 2367, 2374, 2375,
2383, 2384, 2405, 2409, 2415, 2425, 2426, 2427, 2428, 2443, 2455,
2460, 2463, 2480, 2488, 2517, 2518, 2546, 2555, 2584, 2611, 2617,
2624, 2662, 2666, 2682, 2683, 2737, 2758, 2803, 2815, 2833, 2842,
2848, 2850, 2872, 2878, 2900, 2901, 2902, 2909, 2910, 2926, 2930,
2972, 2984, 3022, 3023, 3024, 3031, 3042, 3060, 3150, 3158, 3174,
3196, 3201, 3216, 3292, 3298, 3303, 3311, 3334, 3370, 3388, 3412,
3435, 3482, 3533, 3550, 3596, 3635, 3638, 3682, 3687, 3707, 3788,
3793, 3821, 3827, 3832, 3839, 3841, 3850, 3852, 3864, 3881, 3888,
3891, 3892, 3895, 3896, 3897, 3898, 3904, 3908, 3911, 3919, 3921,
3923, 3925, 3926, 3929, 3949, 3961, 3962, 3965, 3966, 3999, 4000,
4007, 4016, 4017, 4020, 4058, 4059, 4060, 4063, 4075, 4079, 4112,
4116, 4118, 4122, 4126, 4176, 4181, 4214, 4244, 4245, 4247, 4250,
4253, 4264, 4274, 4305, 4306, 4309, 4330, 4339, 4342, 4349, 4393,
4426, 4440, 4468, 4479, 4504, 4507, 4521, 4536, 4550, 4556, 4559,
4571, 4574, 4580, 4582, 4594, 4602, 4629, 4638, 4640, 4645, 4655,
4657, 4659, 4662, 4668, 4669, 4681, 4712, 4731, 4732, 4735, 4736,
4740, 4743, 4782, 4797, 4821, 4853, 4877, 4880, 4979, 4998, 5029,
5038, 5040, 5041, 5143, 5165, 5190, 5275, 5354, 5368, 5375, 5482,
5489, 5561, 5562, 5563, 5564, 5565, 5566
United States–States–Minnesota 157, 246, 497, 982, 1046, 1070,
1169, 1170, 1412, 1419, 1423, 1443, 1499, 1509, 1639, 1655, 1693,
1726, 1729, 1799, 1947, 2003, 2144, 2222, 2247, 2250, 2274, 2282,
2306, 2376, 2384, 2417, 2459, 2460, 2463, 2467, 2469, 2498, 2539,
2555, 2572, 2615, 2627, 2663, 2673, 2675, 2682, 2683, 2692, 2702,
2706, 2724, 2725, 2752, 2758, 2780, 2785, 2803, 2805, 2811, 2815,
2830, 2851, 2854, 2875, 2876, 2880, 2899, 2912, 2922, 2933, 2963,
2966, 2982, 3020, 3022, 3025, 3027, 3034, 3038, 3062, 3068, 3069,
3077, 3084, 3086, 3087, 3089, 3113, 3131, 3176, 3179, 3182, 3193,
3195, 3225, 3237, 3267, 3268, 3295, 3296, 3305, 3310, 3315, 3332,
3336, 3337, 3379, 3383, 3386, 3400, 3412, 3419, 3432, 3453, 3479,
3489, 3497, 3507, 3517, 3525, 3552, 3553, 3571, 3581, 3586, 3592,
3647, 3685, 3700, 3758, 3790, 3796, 3817, 3848, 3859, 3875, 3918,
4004, 4015, 4022, 4054, 4085, 4102, 4115, 4135, 4143, 4153, 4158,
4168, 4177, 4199, 4206, 4235, 4239, 4242, 4243, 4246, 4262, 4265,
4291, 4303, 4338, 4363, 4402, 4408, 4409, 4410, 4418, 4435, 4440,
4447, 4457, 4462, 4481, 4482, 4490, 4493, 4495, 4496, 4497, 4498,
4522, 4527, 4541, 4542, 4543, 4562, 4587, 4591, 4606, 4610, 4611,
4631, 4633, 4637, 4640, 4649, 4650, 4686, 4701, 4706, 4718, 4724,
4745, 4746, 4747, 4750, 4753, 4761, 4779, 4784, 4821, 4834, 4860,
4875, 4880, 4911, 4943, 4955, 4999, 5002, 5003, 5015, 5016, 5028,
5029, 5034, 5035, 5036, 5037, 5038, 5040, 5056, 5057, 5061, 5063,
5070, 5074, 5087, 5095, 5100, 5102, 5104, 5108, 5135, 5143, 5161,
5167, 5175, 5188, 5189, 5193, 5198, 5200, 5206, 5207, 5265, 5271,
5274, 5275, 5283, 5345, 5368, 5369, 5370, 5371, 5372, 5377, 5385,
5387, 5396, 5422, 5423, 5427, 5444, 5445, 5477, 5501, 5511, 5526,
5527, 5528, 5550, 5554, 5555
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United States–States–Mississippi 469, 511, 519, 535, 600, 739,
826, 888, 889, 935, 988, 1305, 1568, 1590, 1790, 1797, 1799, 2041,
2575, 2758, 2780, 2815, 2848, 3023, 3069, 3739, 3746, 3758, 3848,
3875, 3918, 3993, 4004, 4017, 4303, 4335, 4513, 4517, 4524, 4593,
4855, 5027, 5355
United States–States–Missouri 497, 508, 511, 519, 541, 608, 663,
742, 791, 794, 798, 826, 887, 888, 919, 929, 1092, 1113, 1167,
1168, 1169, 1170, 1185, 1351, 1362, 1419, 1423, 1429, 1430, 1432,
1436, 1443, 1450, 1460, 1462, 1477, 1499, 1500, 1502, 1517, 1543,
1566, 1568, 1600, 1632, 1633, 1693, 1739, 1926, 1937, 1945, 2020,
2041, 2144, 2194, 2201, 2220, 2223, 2247, 2341, 2344, 2366, 2377,
2384, 2422, 2430, 2433, 2452, 2463, 2500, 2589, 2594, 2596, 2678,
2682, 2683, 2758, 2762, 2848, 3025, 3069, 3114, 3117, 3214, 3223,
3272, 3274, 3276, 3313, 3387, 3412, 3417, 3452, 3589, 3619, 3620,
3737, 3758, 3762, 3811, 3814, 3817, 3821, 3825, 3842, 3848, 3864,
3875, 3881, 3882, 3902, 3918, 3949, 3959, 3971, 3977, 3978, 4004,
4026, 4027, 4031, 4038, 4073, 4076, 4079, 4098, 4100, 4112, 4143,
4168, 4169, 4177, 4180, 4203, 4214, 4217, 4222, 4271, 4272, 4299,
4301, 4303, 4307, 4308, 4311, 4320, 4321, 4328, 4336, 4348, 4355,
4358, 4359, 4363, 4367, 4368, 4369, 4370, 4372, 4373, 4374, 4375,
4376, 4379, 4380, 4387, 4388, 4392, 4396, 4403, 4405, 4406, 4410,
4413, 4414, 4415, 4417, 4421, 4424, 4427, 4429, 4431, 4432, 4434,
4436, 4437, 4438, 4439, 4440, 4441, 4443, 4445, 4447, 4449, 4450,
4452, 4454, 4455, 4456, 4461, 4464, 4465, 4466, 4467, 4469, 4472,
4473, 4475, 4476, 4477, 4478, 4479, 4480, 4483, 4484, 4485, 4486,
4489, 4490, 4494, 4505, 4506, 4511, 4513, 4514, 4528, 4533, 4534,
4539, 4542, 4544, 4546, 4547, 4548, 4549, 4556, 4557, 4559, 4566,
4572, 4574, 4584, 4587, 4591, 4592, 4593, 4594, 4595, 4596, 4603,
4607, 4608, 4609, 4611, 4613, 4614, 4615, 4622, 4623, 4627, 4628,
4634, 4636, 4639, 4640, 4642, 4643, 4648, 4651, 4653, 4654, 4660,
4663, 4669, 4671, 4672, 4674, 4677, 4682, 4684, 4688, 4689, 4690,
4691, 4692, 4694, 4695, 4696, 4697, 4698, 4699, 4702, 4705, 4711,
4713, 4718, 4722, 4728, 4734, 4737, 4738, 4739, 4741, 4750, 4752,
4754, 4756, 4758, 4765, 4770, 4773, 4776, 4777, 4784, 4787, 4788,
4789, 4795, 4796, 4800, 4801, 4802, 4805, 4806, 4808, 4815, 4816,
4817, 4819, 4821, 4822, 4824, 4826, 4831, 4834, 4835, 4841, 4842,
4847, 4856, 4857, 4861, 4862, 4864, 4867, 4874, 4876, 4878, 4880,
4882, 4886, 4892, 4893, 4894, 4896, 4901, 4906, 4908, 4909, 4913,
4914, 4916, 4925, 4926, 4927, 4931, 4932, 4936, 4940, 4941, 4952,
4954, 4955, 4962, 4978, 4982, 4985, 4990, 5030, 5031, 5048, 5052,
5059, 5088, 5111, 5120, 5134, 5155, 5171, 5177, 5208, 5265, 5266,
5275, 5288, 5292, 5298, 5301, 5312, 5313, 5322, 5324, 5344, 5345,
5348, 5349, 5350, 5351, 5352, 5353, 5354, 5355, 5356, 5362, 5363,
5364, 5395, 5396, 5431, 5436, 5437, 5442, 5460, 5474, 5475, 5476,
5491, 5529, 5540, 5541, 5546, 5547, 5556, 5563
United States–States–Montana 505, 1170, 1930, 3896, 4303, 5183
United States–States–Nebraska 511, 586, 672, 1419, 1423, 1443,
1500, 1502, 1588, 1639, 1655, 1691, 1693, 1697, 1726, 1729, 1870,
1947, 2003, 2144, 2247, 2282, 2306, 2384, 2392, 2460, 2463, 2758,
2815, 2984, 3069, 3295, 3387, 3758, 3875, 3918, 4004, 4064, 4102,
4164, 4295, 4303, 4311, 4335, 4421, 4427, 4440, 4447, 4479, 4511,
4513, 4528, 4539, 4542, 4549, 4561, 4565, 4581, 4583, 4592, 4596,
4614, 4625, 4640, 4712, 4714, 4722, 4765, 4783, 4821, 4834, 4843,
4844, 4866, 4879, 4880, 4888, 4890, 4892, 4895, 4910, 4955, 4980,
5010, 5013, 5100, 5129, 5158, 5161, 5166, 5193, 5216, 5265, 5266,
5275, 5323, 5345, 5353, 5354, 5363, 5374, 5395, 5396, 5436, 5490,
5491, 5502, 5503, 5565, 5566

United States–States–New Hampshire 3291
United States–States–New Jersey 329, 414, 474, 489, 497, 499,
505, 508, 535, 662, 677, 703, 782, 1188, 1291, 1341, 1412, 1477,
1562, 1566, 1614, 1621, 1641, 1643, 1711, 1770, 1869, 1921, 2045,
2250, 2402, 2471, 2526, 2676, 2679, 2705, 2735, 2848, 2909, 2959,
2963, 3003, 3004, 3007, 3127, 3156, 3177, 3178, 3202, 3239, 3309,
3318, 3324, 3340, 3346, 3376, 3377, 3434, 3486, 3494, 3496, 3509,
3527, 3719, 3735, 3859, 3875, 3892, 3918, 4004, 4016, 4071, 4116,
4117, 4214, 4303, 4474, 4638, 4807, 4907, 4922, 4968, 5195, 5331,
5336
United States–States–New Mexico 505, 1170
United States–States–New York 105, 199, 216, 219, 222, 223, 224,
225, 237, 247, 365, 377, 385, 410, 421, 422, 456, 481, 500, 501,
508, 511, 512, 514, 515, 516, 520, 524, 548, 578, 592, 606, 613,
666, 678, 680, 683, 720, 738, 742, 761, 797, 959, 962, 977, 978,
1013, 1028, 1078, 1082, 1094, 1165, 1167, 1170, 1187, 1191, 1210,
1229, 1267, 1286, 1297, 1305, 1307, 1333, 1335, 1388, 1389, 1412,
1450, 1492, 1499, 1566, 1568, 1577, 1585, 1595, 1603, 1605, 1609,
1645, 1646, 1652, 1653, 1656, 1682, 1684, 1693, 1711, 1723, 1734,
1775, 1792, 1817, 1819, 1831, 1832, 1840, 1864, 1885, 1886, 1907,
1930, 1936, 1982, 1983, 1987, 2013, 2014, 2024, 2080, 2136, 2144,
2216, 2239, 2245, 2246, 2250, 2260, 2264, 2268, 2297, 2309, 2315,
2331, 2333, 2345, 2351, 2352, 2372, 2379, 2384, 2417, 2463, 2464,
2473, 2487, 2504, 2509, 2528, 2541, 2555, 2558, 2568, 2584, 2590,
2618, 2620, 2627, 2632, 2633, 2636, 2637, 2645, 2646, 2647, 2648,
2650, 2653, 2658, 2659, 2719, 2730, 2735, 2758, 2782, 2800, 2809,
2818, 2856, 2859, 2861, 2864, 2890, 2898, 2951, 2952, 2953, 2955,
2956, 2959, 2960, 2961, 2963, 2976, 2981, 2989, 2991, 2993, 3003,
3004, 3007, 3011, 3015, 3016, 3024, 3049, 3050, 3052, 3069, 3075,
3085, 3091, 3094, 3095, 3099, 3102, 3103, 3115, 3125, 3127, 3136,
3156, 3162, 3165, 3171, 3172, 3173, 3177, 3191, 3194, 3201, 3213,
3216, 3217, 3220, 3227, 3239, 3243, 3244, 3255, 3265, 3266, 3270,
3279, 3280, 3281, 3295, 3304, 3318, 3321, 3324, 3346, 3356, 3364,
3369, 3372, 3375, 3378, 3381, 3387, 3388, 3398, 3418, 3429, 3442,
3444, 3464, 3467, 3488, 3510, 3511, 3514, 3519, 3527, 3545, 3551,
3559, 3600, 3604, 3633, 3636, 3646, 3650, 3664, 3672, 3673, 3677,
3707, 3709, 3710, 3719, 3733, 3747, 3758, 3825, 3839, 3875, 3880,
3896, 3899, 3900, 3901, 3911, 3918, 3940, 3961, 3965, 3999, 4004,
4034, 4078, 4081, 4109, 4112, 4116, 4134, 4140, 4146, 4214, 4215,
4303, 4335, 4504, 4783, 4853, 4922, 4937, 4948, 4957, 4958, 5028,
5039, 5054, 5072, 5138, 5140, 5141, 5195, 5202, 5203, 5217, 5247,
5253, 5281, 5286, 5331, 5358, 5499, 5514, 5522, 5562
United States–States–North Carolina 37, 390, 391, 451, 452, 462,
471, 476, 478, 488, 489, 490, 492, 496, 508, 511, 512, 514, 515,
516, 519, 529, 533, 548, 549, 550, 578, 580, 583, 591, 599, 600,
607, 608, 612, 613, 626, 636, 651, 659, 672, 723, 727, 739, 746,
813, 814, 816, 817, 823, 826, 855, 867, 870, 882, 888, 889, 904,
919, 929, 935, 946, 976, 982, 1013, 1152, 1167, 1168, 1169, 1170,
1188, 1222, 1412, 1436, 1451, 1462, 1568, 1578, 1731, 1799, 1927,
1950, 1963, 2041, 2144, 2220, 2223, 2233, 2463, 2558, 2575, 2677,
2758, 2763, 2780, 2786, 2794, 2834, 2848, 2944, 3069, 3754, 3758,
3817, 3875, 3918, 3929, 3957, 4004, 4016, 4018, 4022, 4080, 4088,
4213, 4303, 4360, 4376, 4500, 4564, 4712, 4859, 4868, 4887, 4897,
5054, 5192, 5198, 5351, 5362, 5363, 5364, 5453
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United States–States–North Dakota 384, 385, 497, 505, 662, 664,
1419, 1423, 1443, 1500, 1502, 1639, 1655, 1726, 1729, 1947, 2003,
2247, 2306, 2460, 2682, 2683, 2758, 2803, 2820, 2933, 3946, 3964,
3989, 4024, 4102, 4392, 4440, 4464, 4488, 4506, 4592, 4621, 5159,
5160, 5178, 5193, 5275, 5280, 5343, 5352, 5356, 5526
United States–States–Ohio 171, 423, 440, 507, 508, 511, 519, 522,
530, 536, 543, 587, 606, 614, 622, 641, 644, 703, 795, 796, 810,
816, 819, 826, 887, 889, 919, 946, 1013, 1031, 1168, 1169, 1170,
1246, 1268, 1292, 1314, 1328, 1334, 1341, 1342, 1360, 1362, 1367,
1381, 1382, 1388, 1419, 1423, 1443, 1456, 1460, 1462, 1477, 1483,
1487, 1489, 1499, 1500, 1502, 1528, 1545, 1547, 1552, 1566, 1568,
1572, 1609, 1611, 1614, 1617, 1633, 1639, 1641, 1655, 1689, 1693,
1718, 1724, 1726, 1728, 1729, 1791, 1799, 1802, 1823, 1824, 1826,
1830, 1840, 1918, 1925, 1937, 1947, 1951, 1958, 1963, 1964, 1965,
1966, 1967, 1968, 1969, 1970, 1974, 1989, 1997, 2003, 2032, 2041,
2042, 2076, 2089, 2090, 2098, 2102, 2144, 2147, 2187, 2189, 2194,
2209, 2212, 2213, 2214, 2220, 2223, 2236, 2247, 2250, 2253, 2267,
2274, 2282, 2293, 2297, 2299, 2306, 2309, 2311, 2327, 2343, 2355,
2357, 2374, 2383, 2384, 2386, 2389, 2391, 2392, 2414, 2415, 2417,
2419, 2443, 2445, 2446, 2457, 2458, 2460, 2461, 2463, 2470, 2474,
2479, 2485, 2492, 2495, 2496, 2509, 2510, 2511, 2519, 2545, 2553,
2555, 2560, 2565, 2575, 2590, 2594, 2596, 2600, 2601, 2606, 2610,
2616, 2621, 2627, 2629, 2634, 2651, 2666, 2674, 2680, 2682, 2683,
2705, 2717, 2731, 2736, 2758, 2762, 2768, 2769, 2782, 2784, 2794,
2807, 2809, 2815, 2822, 2824, 2830, 2836, 2837, 2841, 2846, 2848,
2859, 2862, 2863, 2878, 2887, 2899, 2901, 2908, 2909, 2910, 2911,
2925, 2932, 2942, 2943, 2963, 2973, 2978, 2979, 2988, 2990, 2991,
2994, 2996, 2999, 3005, 3020, 3026, 3028, 3036, 3041, 3043, 3051,
3069, 3073, 3094, 3096, 3108, 3110, 3112, 3114, 3117, 3143, 3177,
3182, 3219, 3223, 3225, 3236, 3242, 3246, 3247, 3254, 3274, 3277,
3290, 3294, 3295, 3299, 3310, 3314, 3318, 3328, 3330, 3335, 3365,
3371, 3380, 3387, 3389, 3402, 3412, 3415, 3479, 3480, 3492, 3493,
3512, 3515, 3524, 3525, 3544, 3548, 3593, 3602, 3603, 3686, 3700,
3738, 3747, 3758, 3790, 3825, 3832, 3839, 3848, 3869, 3875, 3881,
3882, 3904, 3908, 3918, 3919, 3931, 3938, 3945, 3984, 3997, 4000,
4004, 4017, 4022, 4043, 4048, 4063, 4085, 4095, 4097, 4109, 4116,
4118, 4119, 4127, 4130, 4131, 4138, 4168, 4169, 4193, 4228, 4284,
4303, 4306, 4393, 4419, 4436, 4440, 4443, 4447, 4479, 4511, 4513,
4528, 4542, 4554, 4555, 4556, 4559, 4567, 4570, 4574, 4588, 4634,
4640, 4651, 4712, 4725, 4730, 4735, 4743, 4764, 4780, 4804, 4821,
4863, 4878, 4880, 4884, 4976, 4992, 5054, 5110, 5111, 5172, 5182,
5192, 5247, 5254, 5343, 5350, 5352, 5354, 5356, 5363, 5364, 5448,
5457, 5479, 5559, 5565
United States–States–Oklahoma 511, 1170, 1483, 1650, 1651, 1655,
1740, 1799, 2144, 2270, 2355, 2441, 2452, 2463, 2678, 2758, 2792,
3288, 3550, 3582, 3598, 3679, 3682, 4437, 4528, 4574, 4797, 5275,
5563, 5569
United States–States–Oregon 423, 1624, 1871, 2233, 2330, 2972,
3500, 3819, 3911, 3980, 4125, 4129, 4143, 4146, 4310, 4330, 4484,
4514, 4712, 4737, 4877, 4942, 4946, 5054, 5251, 5273, 5349, 5357,
5505
United States–States–Pennsylvania 24, 37, 39, 47, 347, 348, 385,
418, 422, 454, 455, 456, 466, 489, 497, 508, 509, 514, 515, 516,
525, 535, 541, 606, 640, 646, 647, 650, 652, 656, 657, 673, 682,
684, 685, 716, 734, 745, 747, 748, 767, 781, 782, 785, 791, 794,
798, 814, 826, 840, 872, 912, 936, 1113, 1152, 1188, 1197, 1217,

1280, 1356, 1392, 1412, 1452, 1477, 1499, 1541, 1556, 1557, 1566,
1614, 1643, 1713, 1770, 1826, 1960, 1963, 1992, 2220, 2223, 2253,
2318, 2349, 2371, 2384, 2398, 2406, 2449, 2529, 2530, 2540, 2555,
2576, 2578, 2585, 2697, 2704, 2732, 2747, 2758, 2814, 2848, 2868,
2896, 2921, 2963, 2992, 3023, 3025, 3035, 3045, 3056, 3057, 3058,
3059, 3069, 3074, 3105, 3133, 3151, 3154, 3156, 3157, 3176, 3211,
3217, 3221, 3271, 3285, 3309, 3317, 3321, 3338, 3340, 3342, 3343,
3344, 3349, 3379, 3390, 3392, 3401, 3403, 3404, 3424, 3428, 3436,
3443, 3484, 3502, 3504, 3524, 3540, 3543, 3547, 3576, 3591, 3599,
3621, 3654, 3660, 3667, 3672, 3677, 3679, 3680, 3696, 3742, 3779,
3838, 3880, 3883, 3898, 3903, 3939, 4021, 4077, 4303, 4508, 4712,
4771, 4772, 4775, 4907, 5054, 5060, 5146, 5258, 5291
United States–States–Rhode Island 505, 508, 662, 826, 3236, 3551,
3616
United States–States–South Carolina 86, 492, 511, 672, 889, 988,
1222, 1731, 2388, 2641, 2758, 3069, 3118, 3758, 3817, 3848, 3875,
3918, 4004, 4022, 4303, 4500, 4640, 4797, 4821, 4880
United States–States–South Dakota 149, 505, 600, 662, 1423, 1443,
1500, 1502, 1639, 1655, 1726, 1729, 1947, 2003, 2247, 2306, 2460,
2463, 2682, 2683, 2758, 3069, 4102, 4286, 4421, 4423, 4430, 4440,
4447, 4460, 4470, 4472, 4479, 4488, 4501, 4513, 4542, 4600, 4640,
4651, 4742, 4766, 4821, 4837, 4880, 4888, 4895, 4923, 5275, 5337,
5345, 5349, 5350, 5354, 5442
United States–States–Tennessee 194, 497, 505, 511, 519, 548, 581,
645, 662, 782, 826, 929, 946, 1168, 1169, 1170, 1415, 1566, 2133,
2264, 2351, 2384, 2434, 2463, 2546, 2552, 2554, 2555, 2575, 2641,
2732, 2758, 2760, 2780, 2815, 2848, 2883, 2973, 3009, 3069, 3231,
3242, 3254, 3600, 3758, 3790, 3817, 3842, 3847, 3848, 3875, 3911,
3918, 4004, 4017, 4022, 4085, 4189, 4228, 4303, 4465, 4522, 4574,
4634, 4640, 4786, 4821, 4880, 5434, 5440, 5518, 5563
United States–States–Texas 511, 549, 1170, 1930, 1982, 1983,
1995, 2147, 2309, 2452, 2732, 2758, 2780, 3022, 3069, 3387, 3443,
3599, 3758, 3817, 3846, 3848, 3875, 3878, 3918, 3944, 3951, 4004,
4088, 4094, 4140, 4207, 4265, 4303, 4592, 4712, 4782, 4795, 4797,
5055, 5183, 5204, 5266, 5336, 5362, 5363, 5364, 5383, 5478
United States–States–Utah 407, 505, 1170, 2010, 3022, 4335, 5054,
5161, 5275, 5402
United States–States–Vermont 1387, 2968, 4986, 5154, 5298
United States–States–Virginia 171, 346, 369, 463, 511, 548, 600,
630, 739, 741, 795, 826, 889, 988, 1104, 1148, 1167, 1168, 1170,
1358, 1389, 1477, 1481, 1552, 1640, 1693, 1731, 2144, 2194, 2220,
2222, 2223, 2233, 2273, 2274, 2282, 2370, 2384, 2418, 2438, 2463,
2542, 2575, 2668, 2758, 2844, 2846, 2848, 3018, 3153, 3295, 3412,
3464, 3546, 3579, 3584, 3706, 3713, 3758, 3848, 3875, 3918, 4004,
4017, 4019, 4022, 4057, 4088, 4131, 4189, 4193, 4213, 4214, 4272,
4294, 4303, 4356, 4419, 4510, 4511, 4553, 4642, 4697, 4708, 4712,
4718, 4891, 4926, 4990, 5233, 5257, 5331
United States–States–Washington state 268, 294, 341, 421, 524,
527, 528, 536, 595, 615, 620, 660, 678, 688, 694, 698, 699, 713,
737, 779, 800, 863, 871, 881, 924, 957, 960, 964, 966, 993, 995,
996, 998, 999, 1004, 1009, 1031, 1033, 1044, 1072, 1086, 1087,
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1089, 1090, 1098, 1099, 1101, 1104, 1105, 1106, 1109, 1118, 1121,
1122, 1123, 1124, 1125, 1126, 1127, 1128, 1130, 1131, 1132, 1133,
1135, 1136, 1143, 1144, 1145, 1154, 1155, 1156, 1166, 1188, 1190,
1191, 1195, 1204, 1211, 1225, 1226, 1241, 1262, 1282, 1287, 1288,
1289, 1296, 1297, 1320, 1342, 1369, 1388, 1389, 1477, 1496, 1507,
1552, 1566, 1576, 1608, 1623, 1625, 1626, 1788, 1789, 1835, 1838,
1879, 2026, 2046, 2047, 2200, 2218, 2220, 2223, 2230, 2233, 2235,
2239, 2243, 2269, 2275, 2301, 2330, 2336, 2370, 2378, 2385, 2393,
2438, 2440, 2453, 2463, 2465, 2486, 2491, 2501, 2512, 2522, 2534,
2555, 2563, 2618, 2668, 2672, 2691, 2745, 2771, 2819, 2913, 2957,
2969, 3039, 3040, 3159, 3168, 3203, 3206, 3214, 3298, 3423, 3467,
3487, 3500, 3597, 3605, 3631, 3632, 3634, 3747, 3757, 3860, 3877,
3913, 3998, 4019, 4088, 4124, 4125, 4128, 4129, 4131, 4141, 4146,
4213, 4628, 4712, 4784, 4945, 5001, 5054, 5166, 5250, 5253, 5266,
5357, 5368, 5386

2460, 2461, 2463, 2488, 2542, 2554, 2566, 2575, 2596, 2604, 2641,
2652, 2669, 2682, 2683, 2749, 2777, 2794, 2803, 2812, 2815, 2848,
2933, 3023, 3128, 3189, 3204, 3397, 3626, 3627, 3685, 3700, 3746,
3786, 3829, 3830, 3831, 3845, 3846, 3878, 3931, 4077, 4152, 4218,
4299, 4428, 4716, 4884

United States–States–West Virginia 505, 662, 1568, 1885, 2322,
2737, 3725, 3727, 3733, 3929, 4507

USSR. See Europe, Eastern–USSR

United States–States–Wisconsin 194, 340, 481, 488, 505, 686, 692,
773, 817, 826, 847, 861, 887, 888, 931, 1046, 1051, 1158, 1160,
1188, 1386, 1412, 1419, 1423, 1436, 1443, 1450, 1464, 1477, 1487,
1500, 1502, 1514, 1523, 1524, 1540, 1566, 1568, 1639, 1655, 1674,
1700, 1705, 1726, 1729, 1741, 1792, 1807, 1818, 1824, 1826, 1870,
1872, 1886, 1889, 1910, 1916, 1947, 1963, 2003, 2223, 2247, 2250,
2274, 2282, 2306, 2384, 2437, 2460, 2463, 2486, 2510, 2555, 2682,
2683, 2758, 2779, 2803, 2815, 2896, 3023, 3069, 3123, 3271, 3317,
3338, 3342, 3428, 3436, 3458, 3554, 3746, 3875, 3882, 3955, 3995,
3997, 4118, 4146, 4207, 4265, 4293, 4320, 4327, 4364, 4401, 4440,
4465, 4493, 4513, 4549, 4593, 4615, 4640, 4712, 4821, 5048, 5135,
5275, 5351, 5353, 5479, 5497
United States–States–Wyoming 1649, 1775, 4330, 4798, 4998
Upjohn, Inc. Named Pharmacia & Upjohn since 2 Nov. 1995 2926,
3163, 3174, 3435, 4123, 4521, 4638, 4730, 4731, 4732
Urban Problems Worldwide, Including Tangible Problems
(Urbanization, Scarce Jobs, Money, Housing, Poor Schools, Welfare
Abuse, Drugs, Gangs, and Crime) and Values Problems (Racism,
Despair, Poor Work Habits, Lower Class Problems) Worldwide 72,
1958, 4671, 5008
Urease. See Enzymes in the Soybean–Urease and Its Inactivation
U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936. Analytical Section Merged into
Northern Regional Research Lab. (Peoria) 1 July 1942 1416, 1419,
1422, 1423, 1434, 1435, 1443, 1444, 1446, 1450, 1455, 1472, 1477,
1500, 1501, 1502, 1507, 1517, 1633, 1636, 1637, 1639, 1654, 1655,
1672, 1675, 1676, 1685, 1692, 1693, 1701, 1706, 1715, 1716, 1719,
1725, 1726, 1729, 1730, 1736, 1738, 1739, 1740, 1747, 1749, 1753,
1779, 1780, 1782, 1785, 1786, 1792, 1794, 1799, 1809, 1810, 1813,
1815, 1816, 1825, 1826, 1834, 1847, 1848, 1849, 1872, 1875, 1880,
1901, 1909, 1914, 1915, 1920, 1923, 1924, 1926, 1933, 1935, 1939,
1940, 1946, 1947, 1959, 1963, 1979, 1988, 2000, 2003, 2007, 2017,
2022, 2033, 2049, 2054, 2085, 2094, 2104, 2125, 2126, 2135, 2138,
2142, 2144, 2147, 2151, 2156, 2162, 2163, 2170, 2174, 2188, 2220,
2223, 2226, 2238, 2244, 2247, 2248, 2255, 2262, 2302, 2304, 2306,
2308, 2339, 2340, 2342, 2346, 2353, 2368, 2402, 2405, 2411, 2419,

USA. See United States of America
USA–Food uses of soybeans, early. See Historical–Documents
about Food Uses of Soybeans in the USA before 1900
USDA. See United States Department of Agriculture
USDA National Agricultural Library (NAL, Beltsville, Maryland).
See National Agricultural Library (NAL, Beltsville, Maryland)

Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and
Their Authors
Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La
Sierra, California) 1869, 4152
Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati
Ghee) 395, 3809, 3858, 3885, 3924, 4111, 4298, 4918, 5330
Vandemoortele N.V. (Izegem, Netherlands). Including Alpro (Early
Years Only) and Vamo 4325, 5331
Vanuatu. See Oceania
Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen
Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type
Varieties, soybean–Chinese. See Chinese Soybean Types and
Varieties
Varieties, soybean–European Chinese. See European Soybean Types
and Varieties
Varieties, soybean–Japanese. See Japanese Soybean Types and
Varieties
Variety development. See Breeding or Selection of Soybeans for
Use as Soy Oil or Meal
Variety Development and Breeding of Soybeans (General,
Including Varieties and Seeds) 246, 283, 339, 352, 436, 457, 462,
463, 529, 585, 600, 631, 643, 759, 760, 868, 887, 934, 1061, 1158,
1197, 1336, 1339, 1426, 1437, 1441, 1455, 1503, 1571, 1640, 1792,
2057, 2220, 2223, 2355, 2408, 2419, 2554, 2557, 2657, 2661, 2667,
2682, 2683, 2715, 2762, 2798, 2838, 2878, 3023, 3635, 3700, 3775,
3776, 3781, 3812, 3839, 3858, 3895, 3924, 4007, 4016, 4018, 4058,
4059, 4075, 4079, 4208, 4342, 4977
Variety Development, Breeding, Selection, Evaluation, Growing, or
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Handling of Soybeans for Food Uses 4206, 4230, 4259, 4324, 4360,
4540, 4630, 4773, 5099, 5316, 5448

Vegetarianism, Athletics / Sports, and Athletes 5084

Variety development of soybeans. See Breeding of Soybeans and
Classical Genetics, Breeding or Evaluation of Soybeans for Seed
Quality, such as Low in Trypsin Inhibitors, Lipoxygenase, Linolenic
Acid, etc., Germplasm Collections and Resources, and Gene Banks,
Introduction of Soybeans (as to a Nation, State, or Region, with P.I.
Numbers for the USA) and Selection

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh
Foods, But Which May Include Dairy Products or Eggs. See also:
Veganism 62, 75, 99, 230, 288, 350, 365, 374, 421, 460, 608, 613,
1081, 1209, 1385, 1418, 1512, 1580, 1821, 1868, 2259, 2298, 2554,
2968, 3768, 3809, 3820, 3908, 3961, 4000, 4058, 4059, 4331, 4344,
4523, 4559, 4719, 4968, 4986, 5084

Variety names / nomenclature–standardization. See Nomenclature
of Soybean Varieties–Standardization of

Vegetarianism–Efﬁciency of Plants Much Greater Than Animals in
Producing Food from a Given Input of Energy, Land, or Water. Also
Called Political Economy 350

Variety names of early U.S. soybeans. See Lists and Descriptions
(Ofﬁcial) of Early U.S. Soybean Varieties with Their P.I. Numbers
and Synonyms
Vegan cookbooks. See Vegetarian Cookbooks–Vegan Cookbooks
Veganism. See Vegetarianism–Veganism
Vegetable oils. See Speciﬁc Oilseeds such as Peanut Oil, Sesame
Oil, Sunﬂower Oil, etc
Vegetable soybeans. See Green Vegetable Soybeans
Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General
Information About, Not Including Use As Green Vegetable
Soybeans
Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans
Vegetarian Celebrities–Noted or Prominent Personalities and
Famous People 4968, 5084
Vegetarian Cookbooks–Vegan / Plant-Based Cookbooks–Do Not
Use Dairy Products or Eggs 5084, 5462
Vegetarian Diets–Medical Aspects–Diabetes and Diabetic Diets
288, 365, 374
Vegetarian Diets–Nutrition / Nutritional Aspects–Protein Quantity
and Quality 288
Vegetarian Diets–Nutrition / Nutritional Aspects–Vitamins 1512,
2554
Vegetarian Federal Union (Britain). See Vegetarianism–
International Vegetarian Union (IVU. Founded 1908; and its British
Predecessor the Vegetarian Federal Union
Vegetarian / Natural Foods Products Companies. See Imagine
Foods, Inc. (California)
Vegetarian or Vegan Restaurants or Cafeterias 1385
Vegetarian pioneers. See Gandhi, Mohandas K. (“Mahatma”)
(1869-1948), Graham, Sylvester (1794-1851)

Vegetarianism–International Vegetarian Union. See Vegetarianism–
International Vegetarian Union (IVU. Founded 1908; and its British
Predecessor the Vegetarian Federal Union
Vegetarianism: Meat / Flesh Food Consumption–Statistics,
Problems (Such as Diseases in or Caused by Flesh Foods),
or Trends in Documents Not About Vegetarianism. See Also:
Vegetarianism–Spongiform Encephalopathies /Diseases 3948
Vegetarianism–Religious Aspects–Religions of Indian Origin–
Buddhism (Including Zen), Hinduism, Jainism, Yoga, and Ayurveda
4986
Vegetarianism–Seventh-day Adventist Work with 1209, 2554, 3908,
4000, 4214, 4559
Vegetarianism–Statistics and Analyses on the Number of
Vegetarians or the Size of the Vegetarian Products Market 230,
4331, 4365
Vegetarianism–Veganism–Concerning a Plant-Based or Vegan
Diet and Lifestyle Free of All Animal Products, Including Dairy
Products, Eggs, and in Some Cases Honey and Leather 2434, 5084,
5269, 5462
Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis.
Formerly called Banana Bean (Rarely) or Velvetbean 510, 581, 616,
805, 1838, 2341, 3759
Viability and life-span of soybean seeds. See Storage of Seeds
Victory Soya Mills Ltd. (Toronto, Ontario, Canada. Started in Nov.
1944 as Victory Mills Ltd. Named Sunsoy Products Ltd. from 1936
to 1945. Renamed Victory Mills, Ltd. from 1945 to 1954. Owned
by (Subsidiary of) Canadian Breweries Ltd., then by Procter &
Gamble from 1954, then by Central Soya Co. from 1985) 2655,
2721, 2756, 2871, 3081, 3781, 4106, 4113, 4357
Videotapes or References to Video Tapes 4336, 4613, 4619, 4870,
4875, 4967
Vigna sesquipedalis. See Yard-Long Bean or Asparagus Bean
Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea
Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the
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Limagrain Group (Groupe Limagrain) and is now ofﬁcially named
Vilmorin s.a.. 56, 58, 59, 463, 760, 1002, 1405, 1868, 2173, 2489,
2657, 2716, 2844, 3387
Vitamins B-12 (Cyanocobalamin, Cobalamins) 3180, 3607, 4299,
4337
Vitamins E (Tocopherols, Natural Powerful Antioxidant) 2886,
2890, 4085, 4140, 4241, 4243
Vitamins (General) 817, 1017, 1022, 1375, 1482, 1512, 1570, 1580,
1595, 1618, 1669, 2488, 2554, 3019, 3044, 3227, 3411, 3564, 3736,
4221, 4224, 4235, 4289
Vitamins in a vegetarian diet. See Vegetarian Diets–Nutrition /
Nutritional Aspects–Vitamins
Vitamins K (Coagulant, Needed for Normal Clotting of the Blood;
Fat Soluble) 2546, 2886
Vitasoy International Holdings Ltd. (Hong Kong Soya Bean
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc.,
(Brisbane, California–south of San Francisco). Including Nasoya
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993).
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started
in March 1940 3736, 4152, 4214, 4435, 4968, 5058
Voandzeia subterranea or Voandzou. See Bambarra groundnuts
War, Civil, USA. See Civil War in USA (1861-1865)
War Food Administration of USDA. See United States Department
of Agriculture (USDA)–War Food Administration (WFA)
War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods
War, Sino-Japanese. See Sino-Japanese War (1894-1895)–Soybeans
and Soyfoods
War, world. See World War I–Soybeans and Soyfoods, World War
II–Soybeans and Soyfoods

Wedge press. See Soybean Crushing–Equipment–Wedge Press
Weeds–Control and Herbicide Use 27, 498, 823, 909, 1568, 1636,
1637, 2253, 2506, 3089, 3759, 3780, 3781, 3853, 3858, 3932, 4049,
4050, 4137, 4157, 4237, 4252, 4255, 4287, 4291, 4297, 4394, 4409,
4525, 4543, 4626, 4641, 4746, 4761, 5011
Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound
Wenger International Inc. See Extruder / Extrusion Cooker
Manufacturers–Wenger International Inc.
Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles:
Mienchin / Mien-chin 11, 77, 351, 382, 631, 674, 858, 985, 1013,
1120, 1122, 1123, 1124, 1125, 1145, 1369, 1465, 1478, 1497, 1498,
1644, 1871, 2554, 2789, 2900, 2940, 2955, 3017, 3022, 3118, 3730,
3888, 3962, 3965, 4000, 4036, 4116, 4176, 4313
Wheat Gluten–Historical Documents Published before 1900 11
Wheat Gluten Made into Seitan (Including Wheatmeat, Tan Pups,
and Tan Pops) 5084, 5462
Wheat used in Chinese-style soy sauce. See Soy Sauce, Chinese
Style, Made with a Signiﬁcant Proportion of Wheat or Barley
Whip Topping (Non-Dairy–Resembles Whipped Cream but
Contains No Soy Protein) 4474
Whip Topping (Non-Dairy–Resembles Whipped Cream or
Whipping Cream and Contains Soy Protein) 2245, 2541, 2703,
2726, 2902, 3286, 3385, 3783, 3788, 3886, 3925, 3928, 3961, 4058,
4059, 4075, 4112, 4115, 4309, 4313, 4435, 4504, 4536, 4571, 5006,
5084, 5563
Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modiﬁed Soy Protein Isolates with Whipping / Foaming
Properties Used to Replace Egg Albumen
White soybeans. See Soybean Seeds–White

Waste Management, Treatment, and Disposal. See also:
Environmental Issues and Concerns 1251, 1453, 2198, 3662, 3844,
4179, 4187, 4763

White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by
Steve Demos. Including Soyfoods Unlimited. Owned by Dean
Foods Co. since 8 May 2002 3911, 4968, 5032, 5135, 5244, 5331

Water Use, Misuse, and Scarcity–Environmental Issues 3905, 4561,
4721, 4763, 4872, 5455, 5484

Whitehouse Products, Inc. See Delsoy Products, Inc.

Waterproof goods or cloth. See Linoleum, Floor Coverings,
Oilcloth, and Waterproof Goods
Wax (soy) for candles. See SoyaWax International
Websites or Information on the World Wide Web or Internet 4817,
4867, 4900, 4914, 4971, 5011, 5017, 5034, 5037, 5041, 5043, 5050,
5054, 5058, 5080, 5084, 5087, 5095, 5114, 5136, 5158, 5161, 5173,
5174, 5177, 5183, 5205, 5233, 5247, 5265, 5269, 5274, 5315, 5330,
5331, 5356, 5361

Whole Dry Soybean Flakes. See Microsoy Corp., Formerly Nichii
Company
Whole Dry Soybeans Cooked with Plenty of Water for a Long Time
to Make Soybean Congee or Gruel 353
Whole Dry Soybeans–Etymology of This Term and Its Cognates /
Relatives in Various Languages 108, 548
Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling,
or Ground Raw with Water to a Fresh Puree or Slurry (Including

© Copyright Soyinfo Center 2017

HISTORY OF INDUSTRIAL USES OF SOYBEANS (660 CE-2017) 2054
Japanese Gô) 548, 847, 2220, 2223, 2298, 2716
Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as
Food) 38, 44, 56, 59, 69, 87, 101, 112, 119, 171, 209, 256, 278, 281,
282, 294, 353, 359, 374, 421, 462, 498, 511, 529, 530, 531, 537,
542, 548, 549, 574, 578, 581, 586, 615, 630, 631, 653, 676, 724,
757, 759, 775, 811, 817, 823, 851, 852, 866, 891, 1002, 1030, 1049,
1062, 1145, 1167, 1184, 1275, 1276, 1277, 1336, 1404, 1405, 1431,
1478, 1484, 1568, 1570, 1572, 1591, 1609, 1610, 1622, 1772, 1868,
1870, 1905, 1977, 2175, 2192, 2225, 2281, 2290, 2298, 2388, 2407,
2410, 2447, 2450, 2489, 2497, 2554, 2716, 2770, 2835, 2856, 2935,
3147, 3232, 3534, 3763, 3773, 3839, 3858, 3880, 3921, 4680, 4768,
4928
Whole Dry Soybeans (Used Unprocessed as Feed) 43, 56, 77, 101,
155, 265, 1568, 2898
Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel)
54, 89, 233, 1863, 4224
Wild Soybeans (General) 1038, 1792
Wildwood Harvest Foods, Inc. Formed on 24 Aug. 2001 by the
merger of Wildwood Natural Foods, Inc. (Santa Cruz and Fairfax,
California; started Nov. 1977) and Midwest Harvest, Inc. (Grinnell,
Iowa; started Jan. 1999) 3911, 5233, 5304, 5305, 5499
Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.
Wiley, Harvey Washington (1884-1930). Father of the Pure Food
and Drug Act and the Meat Inspection Act (1906) and of the U.S.
Food and Drug Administration 1784

Worcestershire Sauce (Soy Sauce Was the Main Ingredient before
the 1940s). Including Lea & Perrins in England 77, 80, 287, 321,
460, 532, 548, 608, 618, 654, 741, 869, 1052, 1140, 1171, 1336,
1448, 1459, 1480, 1737, 1953, 2068, 2149, 2364
Worcestershire Sauce–With Soy Sauce Used as an Ingredient 80,
321, 430, 532, 608, 741, 1171, 1199, 1336, 1459, 1821, 1953, 2068,
2149
World 248, 374, 720, 739, 817, 919, 976, 981, 990, 1503, 1568,
1670, 1948, 2173, 2557, 2793, 2817, 2838, 2845, 2939, 3449, 3594,
3736, 3749, 3791, 3846, 3848, 3859, 3971, 3977, 4014, 4082, 4103,
4162, 4197, 4206, 4344, 4855, 4973, 5011, 5022, 5041, 5176, 5306,
5379, 5380, 5382, 5408, 5409, 5414, 5450, 5452, 5455, 5481, 5484
World Initiative for Soy in Human Health. See WISHH
World problems. See Hunger, Malnutrition, Famine, Food
Shortages, and Mortality, Population Growth (Human) and Related
Problems (Including Poverty), Sustainable Development and
Growth
World problems–Environmental issues & concerns. See
Environmental Issues, Concerns, and Protection (General, Including
Deep Ecology, Pollution of the Environment, Global Warming, etc.)
World Problems–Major (General) 5384
World Soy Foundation (WSF). See WISHH (World Initiative for
Soy in Human Health)
World–Soybean Crushing–Soy Oil and Meal Production and
Consumption–Statistics, Trends, and Analyses 209

Williams, Charles Burgess (1871-1947). North Carolina Soybean
Pioneer 490, 508, 514, 515, 516, 549, 580, 651, 904, 2677, 2944,
3754, 3957

World–Soybean Production, Area and Stocks–Statistics, Trends, and
Analyses 919, 1022, 2221, 2663, 2838, 3749, 3848, 3971, 5041,
5380, 5455, 5484

Wilson soybean variety. See Soybean Varieties USA–Mammoth
Yellow

World War I–Soybeans and Soyfoods. Also known as the “First
World War” and “The Great War” 467, 477, 490, 497, 500, 510,
535, 540, 548, 562, 568, 569, 576, 578, 588, 610, 618, 621, 627,
635, 639, 661, 672, 680, 688, 701, 703, 731, 736, 741, 756, 760,
779, 787, 811, 822, 845, 851, 852, 853, 854, 864, 886, 887, 905,
909, 954, 963, 1085, 1278, 1336, 1522, 1634, 1669, 1775, 1785,
1821, 1866, 1929, 2172, 2347, 2366, 2440, 2587, 2740, 2874, 3013,
3014, 3079, 3387, 3635, 3702, 3703, 3771, 3846, 4017, 4087, 4116,
4162, 4265, 4306, 4515, 4585, 4716, 4786, 5569

Wing Seed Co. (Mechanicsburg, Champaign County, Ohio).
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles
Bullard Wing (1878-1949), and David Grant Wing (1896-1984)
530, 1436, 2731, 2859, 3365, 3832
Winged Bean (Psophocarpus tetragonolobus) (Also Called FourAngled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus
Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea,
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis
or Kalamismis) 52, 518
WISHH (World Initiative for Soy in Human Health), and World Soy
Foundation (WSF). Projects of the American Soybean Association
(ASA) 5053, 5144, 5313, 5360
Woodworth, C.M. (1888-1960, Plant Breeder, Univ. of Illinois) 887,
931, 2253, 2355, 4018, 4831, 5569

World War II–Soybeans and Soyfoods. Also Called the “Second
World War” 519, 1837, 1878, 1908, 1928, 1945, 1958, 1976, 1986,
1987, 2020, 2092, 2106, 2116, 2133, 2148, 2157, 2176, 2185, 2199,
2210, 2212, 2213, 2214, 2215, 2222, 2226, 2231, 2253, 2255, 2256,
2257, 2265, 2266, 2273, 2277, 2278, 2281, 2283, 2284, 2286, 2289,
2305, 2308, 2310, 2314, 2315, 2329, 2330, 2332, 2336, 2337, 2338,
2343, 2344, 2345, 2347, 2349, 2351, 2356, 2357, 2365, 2366, 2369,
2379, 2388, 2389, 2392, 2396, 2399, 2401, 2406, 2409, 2414, 2417,
2420, 2429, 2430, 2431, 2432, 2445, 2450, 2456, 2463, 2464, 2465,
2466, 2475, 2476, 2506, 2508, 2521, 2528, 2530, 2543, 2546, 2553,
2554, 2555, 2563, 2576, 2585, 2587, 2588, 2596, 2598, 2614, 2638,
2648, 2661, 2662, 2663, 2670, 2684, 2701, 2715, 2717, 2724, 2725,
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2755, 2759, 2789, 2791, 2800, 2809, 2818, 2838, 2839, 2844, 2846,
2848, 2863, 2885, 2900, 2901, 2908, 2909, 2910, 2918, 2924, 2931,
2934, 2936, 2972, 2979, 3014, 3017, 3079, 3091, 3101, 3176, 3263,
3288, 3448, 3471, 3482, 3533, 3631, 3640, 3685, 3699, 3707, 3730,
3747, 3771, 3783, 3799, 3825, 3839, 3852, 3867, 3868, 3881, 3892,
3896, 3898, 3904, 3923, 3925, 3961, 3979, 3987, 4000, 4053, 4056,
4063, 4103, 4109, 4112, 4116, 4125, 4126, 4131, 4158, 4162, 4218,
4247, 4253, 4265, 4289, 4299, 4312, 4354, 4393, 4508, 4515, 4528,
4536, 4538, 4556, 4593, 4620, 4716, 4740, 4786, 4853, 5141, 5251,
5269, 5294, 5427, 5455, 5484, 5565
Worthington Foods, Inc. (Worthington, Ohio). Including Battle
Creek Foods (Michigan) from 1960, and Madison Foods
(Tennessee) from 1964. A subsidiary of Miles Laboratories from
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan.
1990 3362, 3412, 3783, 3825, 3859, 3888, 3962, 3965, 3966, 3999,
4000, 4079, 4081, 4116, 4435, 4552, 4555, 4559, 4571, 4634, 5566
Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 480, 877,
985
Yamei Kin (1864-1934). First Chinese Woman to Take a Medical
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin
Eca da Silva 289, 542, 545, 613, 772, 2558
Yard-Long Bean or Asparagus Bean–Vigna sesquipedalis (L.)
Fruw.. 436, 628
Yellow soybeans. See Soybean Seeds–Yellow
Yield Statistics, Soybean 38, 51, 77, 86, 89, 101, 116, 151, 163,
211, 230, 250, 256, 263, 294, 339, 350, 352, 374, 379, 393, 434,
451, 457, 463, 469, 490, 494, 496, 511, 512, 530, 549, 572, 586,
615, 676, 704, 739, 794, 817, 854, 864, 889, 946, 982, 1012, 1013,
1061, 1077, 1085, 1139, 1141, 1158, 1168, 1170, 1216, 1223, 1286,
1329, 1411, 1441, 1455, 1486, 1503, 1568, 1570, 1572, 1704, 1807,
1828, 1941, 2010, 2021, 2041,
2056, 2092, 2175, 2221, 2399,
2407, 2566, 2596, 2661, 2715,
2756, 2762, 2800, 2803, 2850,
2904, 2933, 2971, 3121, 3147,
3251, 3478, 3658, 3741, 3759,
3780, 3785, 3818, 3820, 3821,
3834, 4147, 4163, 4283, 4342,
4631

Giles). In Cantonese Chinese Foo Jook / Fu Jook / Joke or Tiem
Jook / Tim Jook / Tiem Joke. Also: Bean Curd Sticks, Bean Curd
Bamboo 511, 811, 1870, 2298
Yuba–Etymology of This Term and Its Cognates / Relatives in
Various Languages 23, 265, 294, 634
Yuba–Imports, Exports, International Trade 511, 811
Yuba (The Film That Forms Atop Soymilk When It Is Heated). In
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). EnglishLanguage Chinese Cookbooks and Restaurants: “Bean Curd Skin”
23, 24, 41, 94, 119, 171, 265, 283, 294, 352, 382, 421, 460, 461,
511, 584, 615, 628, 634, 811, 817, 826, 877, 920, 1043, 1097, 1129,
1184, 1199, 1568, 1733, 1767, 1870, 2298, 2559, 2596, 2856, 3763,
3783, 3880, 4081, 4116, 4197, 4918, 4929, 4969, 5493
Yugoslavia. See Europe, Eastern–Serbia and Montenegro
Yves Fine Foods (Founded by Yves Potvin, Feb. 1985, Vancouver,
BC, Canada). Renamed Yves Veggie Cuisine in 1992. Acquired by
Hain Celestial Group in June 2001 5137
Zaire. See Africa–Congo (formerly Zaire). Ofﬁcially Democratic
Republic of the Congo. Also known as Congo-Kinshasa
Zea mays. See Corn / Maize
Zea mays. See Corn / Maize

Yogurt, soy. See Soy Yogurt
Yoshihara Oil Mill, Ltd. (Kobe,
Japan) 3763
Yuba as a Step in the Tofu- or
Soymilk-Making Process 634,
1199
Yuba–Dried Yuba Sticks or
Rolls, and Sweet Dried Yuba–
Chinese-Style. In Chinese
(Mandarin): Fuzhu (pinyin; zhu
= “bamboo”). Fu Chu (Wade-
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